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MNOSACHUTEJIBHAS 3AITUCKA

Anrebpa sBIseTCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 0OIIero oOpa3oBaHMsA: OHA OOECIEeYMBAeT M3Y4YCHHUE OPYTUX AUCHUILINH, KakK
€CTECTBEHHO-HAyYHOI'0, TaK U T'yMaHUTapHOIO LIMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIsl IPOJOJDKEHUs 0Opa3oBaHUsS U B IOBCEAHEBHOM JKU3HU.
PasButne y oOydarommxcs HAY4YHBIX MPEACTABICHUN O TMPOWCXOXKISHUH U CYIIHOCTH alreOpandecKux aOCTpakimii, crocode OoTpakeHUs
MaTeMaTHYeCKOM HayKoHl sBICHMH M IPOLECCOB B IPUPOAE M OOLIECTBE, POJIM MATeMaTHYECKOrO0 MOJEIMPOBAHMS B HAYyYHOM IIO3HAHUU U B
NPAaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAayeCTB MBIIUICHUS, HEOOXOMUMBIX Ui aJanTallid B COBPEMEHHOM
nudppoBoM obmectBe. M3ydyeHue anreOpbl oOecneunmBaeT pa3BUTHE YMEHHUs HaOM0JaTh, CPaBHMBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHUYHOCTH MBIIIICHHS, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUS U BBIBOIBI, (hOpMyIHpoBaTh yrBepxkaeHHs. OcBoeHHE
Kypca anredpsl obecreurBaeT pa3BUTHE JIOTHYECKOTO MBIIUIEHUS OOy4aroIMXCs: OHM MCIOJB3YIOT AECIYKTUBHbIE M MHAYKTHBHBIE PACCYKACHUS,
0000I1eHne M KOHKpeTH3auuto, abcTparupoBaHue M aHajoruioo. OOydyeHue aireOpe MpennojiaraeT 3HAuUTeNbHbIH OO0BEM CAMOCTOSTENbHOU
JESTEeIBHOCTH 00yYarOIIUXCs, TOATOMY CAMOCTOSITEIIbHOE PELICHNE 3314 SIBIISICTCS peai3alield AeITeIbHOCTHOTO MTPUHITUIA 00yUeHHS.

B crpykType nmporpamMmMbl yueOHOro Kypca «Amnredpa» i OCHOBHOTO OOIIEro oOpa3oBaHHs OCHOBHOE MECTO 3aHHUMAIOT COJEpXKaTeabHO-
METOAMYECKUE JIMHUM: «YHCiIa W BBIYHUCICHUS», «ANTeOpandecKre BBIPAKEHHS», «YPaBHEHUS W HEpaBEHCTBa», «DPyHkumm». Kaxmas u3 »THx
COJIep>KATEIbHO-METOJUUECKUX JUHUN pa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3y4eHMs Kypca, B3aUMOAEUCTBYS C IpyT'MMHU ero JUHUsAMHU. B xone
U3Y4EHHUs y4eOHOro Kypca 00ydaromuMes NPUXOIUTCS JOTMYECKH PAacCykK1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBA3M ¢ 3TUM B
nporpaMMmy y4eOHOro Kypca «Airedpay BKIIOYEHbI HEKOTOPbIE OCHOBBI JIOTUKH, MPEACTABIECHHbIE BO BCEX OCHOBHBIX Pa3Jieslax MaTeMaTH4ecKOro
00pa3oBaHMs U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00yUYAIOIIMMHUCSI OCHOB YHHUBEPCAIILHOTO MaTeMaTHUECKOTo si3bika. CopepikaTebHOW B CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOr0o Kypca «Airedpa» sBseTCsl €r0 HHTETPUPOBAaHHbIIM XapakTep.

Copepxanve nMHUM «Yuciaa U BBIUMCICHUSD CIYKUT OCHOBOM JJIsi JAlbHEHIIEro M3Yy4eHHs MaTeMAaTHUKH, CIOCOOCTBYET Pa3BUTUIO Y
00yyJaroImuxcs JIOTHYeCKOr0 MbILIUIEHHs, (JOPMUPOBAHUIO YMEHHUS IOJIb30BAaThCSl AITOPUTMAMH, a TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JUIsl TIOBCEHEBHOM >KM3HU. Pa3BuTHEe MOHATHS O YMCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C PallMOHAIBLHBIMU U
UppalMoOHAbHBIMU YUCIIaMH, (OPMHUPOBAHUEM IPEJICTABICHUM O JIEHCTBUTEIBHOM YHCIE. 3aBepIICHHUE OCBOCHUS YMCIOBOM JIMHMUM OTHECEHO K
cpenHeMy o01eMy oOpa30BaHHUIO.

ConeprxaHue IByX anredpandeckux JUHUNA — «AnreOpanyeckue BhIpaXXeHUs» U «YpaBHEHUS U HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y
oOyuyaroluxcsi MaTeMaTUYECKOTO arapara, He0OX0AUMOT0 JUIsl PellIeHus 3a/1a4 MaTeMaTHKH, CMEXHBIX MIPEIMETOB U MPAKTUKO-OPHUEHTHPOBAHHBIX
3aja4. Ha ypoBHe ocHOBHOrO 00111ero 00pa3zoBaHus yueOHBIH MaTeprall TpyHIUpPYeTCss BOKPYT palliOHATIbHBIX BhIpaKeHHH. AsreOpa JeMOHCTpUPYET
3HAYEHUE MaTeMaTUKM KakK S3bIKa JJI1 MOCTPOCHHS MaTeMaTHYEeCKMX MOJIeNel, OMMCaHMs MPOLIECCOB M SIBICHUN peajpHOro mupa. B 3amaun
o0y4yeHHs airedpe BXOAAT TakXke JaJbHEiIlee pa3BUTHE AJTOPUTMUYECKOTO MBIIIJIEHHUs, HEOOXOAMMOro, B YacTHOCTH, JAJSI OCBOGHHS Kypca
MH(OPMATUKH, U OBJIA/ICHNE HaBbIKaMM JEAYKTUBHBIX paccyxjeHuil. [IpeoOpa3oBaHre cCUMBOJIBHBIX (JOPM CIOCOOCTBYET Pa3BUTHUIO BOOOpa)KEHUS,
CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne (QYHKIIMOHATBHO-TpaUUECKOW JTWHWUM HAIEJICHO Ha MOJydeHHWe OOYYaroNIUMHUCA 3HAHWK O (QYHKIUAX KaK BaKHEHUIIEH
MaTeMaTHYeCKOM MOJIeNIN /ISl OMMCAaHUS U MCCIEeIOBaHUs Pa3HOOOpA3HBIX MPOLIECCOB M SBJICHMN B mpupone U oOmectBe. M3yueHne marepuana
CHOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIMXCS YMEHHUS HCIIOJIb30BAaTh PAa3JIMYHbIE BBIPA3UTENbHBIE CPEJCTBA s3blKa MAaTEMAaTHUKH — CJIOBECHBIE,
CHUMBOJIMYECKHE, TpapruecKue, BHOCUT BKJIa] B POPMHUPOBAHUE MPEJICTABICHUHI O PO MAaTEMAaTUKU B Pa3BUTUH LIMBUIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IlaHy B 7—9 Kjaccax m3ydaercs Y4eOHbBIH Kypc «AnreOpa», KOTOPBIM BKIIOYAET CIIEAYIOIINE OCHOBHBIE Pa3Jeib
coziepkanus: «Hucna u BBIYUCICHUA», «ANTreOpandeckue BhIpaKEHHs», «Y paBHEHHSI U HEpaBEHCTBa», «DYHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3 yaca B Henento), B 8 kinacce — 102 gaca (3 gaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B HECIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia ¥ BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/ OT OJHON (opMbI 3amucH aApodei k apyroi. IloHsATHe panyoHaIBHOrO Yucia, 3alKCh,
CpaBHEHHE, YIOPSIOYMBAHUE PAIIMOHAIBHBIX Yncesl. ApudMeTHuecKue ACUCTBUS C PALMOHAIBHBIMU YUCIaMu. PemieHue 3amaq u3 peagbHOH
IIPAKTUKH Ha 4acTH, Ha ApoOHu.

CreneHnb ¢ HaTypaJbHBIM IMOKa3aTeJeM: ONpe/eNieHHe, Mpeodpa3oBaHne BBIPAKEHUI HA OCHOBE OINPENEICHUs, 3alUCh OONBIINX YHCE.
ITponieHTsl, 3aMCh NIPOLIEHTOB B BUAE APOOU U ApoOH B BUJE NPOLEHTOB. Tpu OCHOBHBIE 337a4M Ha MPOLIEHTHI, peIICHUE 3a7ad U3 peabHON
IIPaKTUKHU.

IIpuMeHeHNne MPU3HAKOB AEIMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEIN.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas MPOINOPLMOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHMsI

IlepemeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKECHUs C NEPEMEHHOW. JlomycTMMBIE 3HAa4yeHUs IEepeMeHHBbIX. [IpencraBieHue 3aBUCUMOCTH
MEXJy BeIWYMHaMu B BuJEe (opMyinbl. Beruncienus no dopmynam. IlpeoOGpazoBaHue OyKBEHHBIX BBIPQXKEHUH, TOXIECTBEHHO DPAaBHBIE
BBIpA)XEHUSI, IIPaBHJIa MPEOOPA30BaHMUA CYMM U MPOU3BEICHHIA, TIPABUIIa PACKPBITHS CKOOOK U MPUBEICHUS IMOT00HBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [T0KA3aTEIIEM.

Opnowienbl U MHorowieHbl. CreneHb MHorowieHa. Cio)keHue, BbBIUMTAHHWE, YMHOKEHHE MHOTIOWIEHOB. POpMyJibl COKpPaLIEHHOIO
YMHOXEHMSI: KBaJpaT CyMMBbI M KBaapaT pasHocTd. DopMyiia pa3HOCTH KBaIpaToB. Pa3inoskeHne MHONOWIEHOB HA MHOXKHTEIH.

YpaBHeHHs] M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, [IpaBUiIa IPeoOpa30BaHus ypaBHEHUs, PABHOCUIIBHOCTb YPABHEHH.

JIluneiiHOe ypaBHEHHME C OJIHOM IMEPEMEHHOM, YHMCIIO KOpPHEW JMHEWHOIo ypaBHEHHs, pelleHHE JIMHEWHbIX ypaBHeHHH. CocraBiieHue
YPaBHEHUH 10 YCIOBMIO 3a/1a4u. PerieHne TeKCTOBBIX 3a1a4 ¢ IOMOLIBIO YPaBHEHU.

JIluneiiHOe ypaBHEHHUE C JByMs NEpPEMEHHBIMH U ero rpadux. Cucrema JByX JMHEHHBIX YpaBHEHUH ¢ JIByMsl NI€peMEHHbIMH. Perienue
CHCTEM YpaBHEHHH criocoOboM noacTaHoBKU. [Ipumeps! peieHns TEKCTOBBIX 33/1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHUI.

DOYyHKIUH

Koopaunara Touku Ha npsiMoii. YuciioBele MpoMexXyTKH. PaccTosiHre Mexay AByMs TOUKAMH KOOPIMHATHOM MPSAMOM.

[IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AGcrmcca U opAMHATa TOYKH Ha KOOPAWHATHOH miockocTh. [Ipumepsr rpadukos,
3ajaHHbIX (popmynamu. UYrteHue rpadukoB peanbHbIX 3aBucUMOocTed. [lonsarue dynxuuu. I'paduk Gynkunuun. CpoiictBa (ynkuuii. Jluneinas
bynkiys, e€ rpaduk. ['paduk pynkimn y = |X|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHUH U CHCTEM JIMHEWHBIX YPaBHEHHIA.

8 KUIACC

Yucia v BbIYUCICHUA

KBagpatubiit kopenb u3 uucna. [lonarue o0 uppanmoHaqbHOM yHcie. JlecaTUuHbIe MPUONMKEHNUS UPPAMOHANBHBIX dyncen. CBOHCTBa
apu(MeTHyecKuX KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K IPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUN U BBIUUCICHUIM. JlelficTBUTEIbHbIE YHCTIA.

Crenens ¢ 1enpIM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3alluch YUACTA.

Anrebpanyeckue BoIpaXeHUsIAJIreOpandecKue BbIpaskeHust

KBanpaTHslil TpEXuiieH, pa3aoKEHUE KBaPaTHOIO TPEXUIEHA HA MHOKUTEIIN.



Anrebpanueckas qpodb. OcHOBHOE CBOICTBO anrebpanueckoi apodu. CioxxkeHue, BEIYUTAHUE, YMHOXKEHHUE, JICJICHUE alareOpandecKux
npoOeit. ParinoHanbHbIC BRIPAKEHHS M X TTpeoOpa3oBaHue.

VYpaBHEHMS U HEPABEHCTBAY pAaBHEHHSI M HEPABEHCTBA

KBagparnoe ypaBHeHue, hopmysia KOpHEH KBaApaTHOro ypaBHeHHUs. Teopema Buera. Pemenne ypaBHeHUH, CBOIANMINXCS K JIMHEHHBIM U
kBazpaTHbIM. [IpocTreiiue 1poOHO-palioHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEepHpeTanys ypaBHEHHH C ByMs IEpEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHUH C ABYMs IepeMeHHbIMH. [Ipumepsl
pELIEHUs CUCTEM HEJTMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3aa4 aNredpanyeckuM CriocoOOM.

UucnoBble HEpABEHCTBA M UX CBOWCTBA. HepaBeHCTBO ¢ ONHOM NEpeMEHHOW. PaBHOCHIBHOCTh HEpaBEHCTB. JIMHEHHbIE HEPAaBEHCTBA C
01HOM nepeMeHHOU. CUCTeMbl TMHEHMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

OyHKIMDYHKIUH

[Tonarue gpynkuu. O61acTh onpeneneHus 1 MHOKECTBO 3HaueHuH GyHkuu. CriocoObl 3a1aHus PyHKIMIMA.

I'padux ¢pynkuuu. Urenne cBoiicTB pyHKunu o e€ rpaduxy. [lpumepst rpadukoB GyHKIUH, OTpaKAIOMUX PEeaTbHBIE TPOIECCHI.

OyHKIUH, ONKMCHIBAIOILUE TPAMYIO U 00paTHYIO IPONOPLMOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. @yHKkuuu y = X2,y = X3,y = VX, y=IX.
I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHHH.

9 KVIACC

Yucna v BbIYMCICHUA

PanmonanbHble 4ncia, UppaloOHalibHbIe YHCIa, KOHEUHbIE U OSCKOHEYHbIE AECATUYHBbIE ApoOH. MHOXKECTBO ACHCTBUTEIbHBIX YHCE,
JEeWCTBUTENFHBIC YUCIIa KaK OSCKOHEYHBIEC JECATHYHBIC IpoOH. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIY MHOXKECTBOM JICHCTBHTEIBHBIX
4KCell U KOOPAUHATHOU MPSMOM.

CpaBHeHHE IEHCTBUTEIBHBIX YHCEIN, apu(METHUECKHIE JEHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBLHOCTH IPOLECCOB B OKPYKAIOIIEM MHUPE.

[Tpubnm:xE€HHOE 3HAaUEHNE BEIMYUHBI, TOUHOCTD MpHOImkenus. Okpyrienue uncen. [Ipuknuaka u olieHKa pe3yabTaTOB BHIYMCIECHUH.

YpaBHeHHS U HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. Pelienne ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEeHuUl, CBOAAIIMXCSA K KBaApaTHBIM. brukBanpaTtHoe ypaBHeHue. IIpumMepsl pemienns ypaBHEHUN
TpEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIH.

Pemienue 1poOGHO-pallOHANIBHBIX YpaBHEHHH. PelieHre TeKCTOBbIX 3a1au anredpandeckuM METO/I0M.

VYpaBHeHHe ¢ AByMsI epeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JIMHEHHBIX ypaBHEHUM C JBYMsl NE€peMEHHbIMH. PemieHue
CHCTEM JIBYX YpaBHEHUH, OZHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpo# cteneHu. [ paduueckas HHTepIpeTanus CHCTEMbl YPaBHEHUH ¢ ABYMS
MePEMEHHBIMH.

Perienue TeKCTOBBIX 3aa4 anreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOW NEPEMEHHOH. PemeHune cucteMm JIMHENHBIX HEPABEHCTB ¢ OJHOW mepeMeHHOW. KBaaparHble
HepaBeHCTBa. ['padmyeckas MHTEpIIpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMHU.

DOYyHKIUH

KBanpartuunas ¢pynknus, e€ rpaduk u ceoiictsa. [lapabona, koopAHHATHI BEPIINHBI Tapad0JIbl, OCh CHMMETPHUH 1apadoibl.

I'padukn dyukmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, # ux cBoiicTsa.



Yucii0BbIE 0CJI€10BATEIBHOCTH U IPOrPecCHH

[TonsTHE YMCIOBOM MTOCIEIOBATEILHOCTH. 3aaHUE TIOCIEOBATEIIFHOCTH PEKYPPEHTHON (HOpMYIToit 1 GOopMyIIol N-TO WICHA.
Apudmerndeckas 1 reoMeTpuueckas nporpeccur. @opmyiel N-ro 4ieHa apu(METHUECKOW U TeOMETPUIECKOM MPOrpeccuid, CyMMBI MEPBBIX N
YJICHOB.

N300paxkeHne 4ieHOB apu(METHYECKOW W TeOMETPUYECKOW MPOTPECCHil TOYKAMH Ha KOOPAWHATHOW IUTOCKOCTH. JIMHEWHBIN U
SKCIOHEHIHAIBHBIN POCT. CII0KHBIE TPOLICHTBHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpaMMbl y4eOHOI0 Kypca «AJredpay XxapakTepU3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEHUEM HMHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCUMCKOW MaTEeMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JTOCTHKEHHUSM POCCUHCKHUX
MaTEMaTHKOB M POCCUHCKON MaTeMaTUYECKOM LIKOJIBI, K HCIIOIb30BAHUIO 3TUX JTOCTIKEHUN B IPYrUX HAayKaX U MPUKIATHBIX cepax;

2) rpaxIaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJaHMHA U pealld3allid ero MpaB, MPEJCTaBICHHEM O MaTeMaTHYeCKHX OCHOBax
(YHKIMOHUPOBAHUS PA3MYHBIX CTPYKTYp, SIBICHUH, MPOIENyp TPaXKAaHCKOTO oOmiecTBa (HAampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXKIEHUIO ATUYECKUX MpPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTHUKEHHH HayKH, OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-
ATUYECKUX IPUHLUIIOB B I€ATENbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEIICHWU MNPAKTUYECKUX 3aJad MaTeMaTHUYeCKON HampaBlIEHHOCTH, OCO3HAaHMEM Ba)KHOCTH
MaTeMaTHYeCKOro 00pa3oBaHMs HA MPOTSHKEHUU BCEH JKU3HU Ul YCHEUIHON Mpo(ecCHOHANBHON AESITENbHOCTH U pa3BUTHEM HEOOXOAMMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM HWHAMBHUAYaJTbHOM TpaeKTOpHUHM OOpa3oBaHMs U JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OILIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX OOBEKTOB, 33a]a4, PEUIeHUH, pacCyKACHUH, YMEHHIO
BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:

OpHUEHTAIMEN B JeSTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKA,
IPUPOJIBI U OOIIECTBA, TOHUMAaHUEM MAaTeMaTUYeCKONH HayKH Kak cepbl UelOBEUeCKOM AeATEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYMMOCTH IS
pa3BUTHS LMBUJIM3ALMHU, OBJAJCHHUEM SI3bIKOM MaTEeMAaTHUKH M MaTeMaTH4eCKOW KYJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHUPA, OBIAJIEHUEM
IIPOCTENIIMMH HAaBBIKAMU MCCIIEA0BATENBCKON IEATENBHOCTH;

6) puznyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbSl M IMOIMOHAJIBLHOIO 0JIATOIOJIYYHsA:

TOTOBHOCTBIO ITPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpEcax CBOETO 3/I0POBbs, BEICHUS 30pOBOro o0pasa KU3HH (310pOBOE MUTAHHE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHITUHM U OT/bIXa, peryyspHas Qusndeckas akTUBHOCTh), COPMUPOBAHHOCTBIO HaBbIKA pedeKcHu, TpU3HaAaHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) 3K0JI0ruYecKoe BOCIIUTAHME:



OpHEHTAleld Ha TNPUMEHEHHE MAaTeMaTH4YeCKHX 3HAHUU Ui peleHus 3agad B 00JacTH COXPAHHOCTU OKpPY)KaloLIeH cpepbl,
MJJAHUPOBAHUSI TIOCTYNKOB W OIICHKM HMX BO3MOJKHBIX IIOCJIEICTBHM MJIsi OKPYXKAIOIIEH Cpenbl, OCO3HAaHHUEM TJIOOATBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIEM U IIyTeH UX pelIeHHS;

8) ajanTanus K U3MEHAKOIMMCS YCJIOBUSM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBHO K IIGfICTBI/I&IM B yCHOBHHX HGOHpCI[GJIéHHOCTI/I, ITOBBIIILICHHU IO ypOBHSI CBOCI>'I KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IeCKYIO
NeSATEIbHOCTh, B TOM 4YHCIIC YMEHHE YYHUTBCS y IPYruX JIOJeH, MpuoOpeTaTh B COBMECTHOW JICSITCIIBHOCTH HOBBIC 3HAHUS, HABBIKH M
KOMIICTCHIIMHN U3 OIIbITa l[pyFI/IX;

HEOOXOUMOCTHIO B (DOPMUPOBAHMHU HOBBIX 3HAHUM, B TOM 4Hucie (OPMYJIUPOBATh UJIEH, TIOHITHS, THIIOTE3bI 00 OOBEKTAX U SIBJICHUAIX, B
TOM YHUCJIC paHee HCU3BCCTHBIX, OCO3HAaBAaTh I[e(i)I/II_II/ITLI COGCTBGHHBIX 3H8,HHI>1 158 KOMHCTGHTHOCTeﬁ, HJIaHI/IPOBaTL CBOé pa3BI/ITI/I€;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAallUI0, BOCIPUHHMATh CTPECCOBYIO CHUTYAIlMIO KaK BBI30B, TPEOYIOUIUH KOHTPMED,
KOPPEKTHPOBATh IPUHUMAEMBIC PELICHHUS U IeHCTBUA, (POPMYITUPOBATEH M OIICHUBATH PUCKHU U MOCIEICTBHS, (HOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBIE yHHBepCcAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBblie 1oruyeckue aeiicrBus:

BBISIBJIATh M XapaKTEPH30BaTh CYLIECTBEHHbIE NPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHSTUH, OTHOLIEHUH MEXAYy HOHATHIMH,
(GbopMyIMpOBaTh ONpe/AeIeHUs MOHITUH, YCTaHABIMBATh CYIECTBEHHBIM NpHU3HAK KilacCU(UKALMM, OCHOBAaHUS A 00OOIIEHUS U
CpaBHEHHUs, KpUTEPUU ITPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U PE0OPA30BbIBATE CYXKACHUSA: YTBEPAUTENIbHbIC U OTPULIATENbHbIE, €AMHUYHbIC, YACTHBIE U 0OLIHeE,
YCIIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOpeuMsl B (aKkTax, JaHHBIX, HAOMIOJEHUSX U YTBEPKICHMSIX,
IpesiaraTb KpUTEpUU IS BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BaHNEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIIOUEHHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;
pa3buparh J0Ka3aTelbCTBAa MAaTEMATUYECKUX YTBEPXKJIEHUH (IpsMble U OT MPOTHBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOMXKHBIE
JI0Ka3aTeIbCTBA MaTeMaTHUeCKUX (aKTOB, BBICTPAMBAaTh apryMEHTAlMIO, NMPUBOAUTH IMPHUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYXICHUS;

BBIOMpATh CIOCOO pelieHus y4eOHOM 3ajauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB pEIlEHUs, BHIOMpaTh Haubosiee MOAXOIALIUN ¢
Y4ETOM CaMOCTOSATEIbHO BbIICIEHHBIX KPUTEPHUEB).

Ba3oBrble ncciiegoBaTeLCKHeE JeliCTBUSA.

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUNA MHCTPYMEHT IMO3HaHUS, (OpMYyJIHpPOBaTh BOMPOCH, (PUKCUPYIOIIKE NMPOTUBOPEUNE,
po0GsieMy, CaMOCTOSITEILHO YCTaHABIMBATh HCKOMOE H JIaHHOE, (hOpMUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;
MPOBOJIUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHY HECJIOXHBIH SKCIIEPUMEHT, HEOOJBIIOE HCCIIEAOBAaHHE MO YCTaHOBJIEHHUIO
0c00EHHOCTEH MaTeMaTHUYECKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOI;

CaMOCTOSITENIbHO (POpMYIUPOBaTh 000OIIEHUS M BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO HaOIIOJEHUS, UCCIEeI0OBaHUS, OLEHUBAThH
JOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 0000IICHNUH;

MIPOrHO3HPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTaTh MPEINOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:



® BBIIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMALINH, TAaHHBIX, HEOOXOJUMBIX ISl PELICHUS 3a/1a4H;

e BHIOMpATH, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH()OPMAINIO Pa3IMYHBIX BUJOB U (OPM IPECTABICHHUS;

e BbIOMpaTh GopMy IpeACcTaBICHUS HH(OPMALMK U WILTIOCTPUPOBATh pelllaeMble 3a1a4l CXeMaMH, AMarpaMMaMy, HHOM TpaguKoi U UxX
KOMOMHAIHSIMH;

® OILICHUBATh HAAEKHOCTH NH(OPMAIMH IO KPUTEPHSIM, TIPEATIOKEHHBIM YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmyHukaTHBHBIC yHHBepcaibHble YueOHbIe 1elCTBUSA:

® BOCIPUHMMATH U (OPMYIMPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSMH M LEIAMH OOLIEHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh
CBOIO TOYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y pPEIICHUs 3a/laud, KOMMEHTHPOBATh MOJyYEHHBIH
pe3yIbTar;

e B Xoz€ OOCYXJEHHs 3a/laBaThb BOIPOCHI 10 CYIIECTBY OOCYXJaeMOW TeMbl, IpOOJEMbl, peliaeMoi 3ajadyd, BbICKAa3bIBaThb WJEH,
HalleJICHHbIE Ha IIOUCK pEIEHMs, COIOCTAaBJIAThH CBOM CYXKJIEHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB JHajora, OOHapyXHUBaThb
pa3nuyme U CXOJCTBO NMO3HUIINH, B KOPPEKTHOH Gopme GOopMyYIHpOBATh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

® [PEACTaBIATh peE3yJbTaThl pEIICHUS 33Jayd, SKCIEPUMEHTa, HCCIENI0BaHMs, IPOEKTa, CaMOCTOATENbHO BBIOMpaTh (Qopmar
BBICTYIIJICHUS C YYETOM 3aJ1ad IPE3EHTAllMM U OCOOCHHOCTEN ayAUTOpUH;

® [IOHMMAaTh U UCIOJIB30BATh IPEUMYILECTBA KOMaHAHON U UHIMBUyaIbHOW paOOTHI IIPU PELICHUU YUEOHbIX MaTEMaTHUECKUX 3a7ay;

® [pUHUMATh L€JIb COBMECTHOM JEATEJbHOCTH, IIJJAHUPOBAaTh OPraHU3allMi0 COBMECTHOW pabOThl, pacmpenensTb BHIbBI paloT,
JI0rOBapUBAThCS, 00CYKIaTh MPOLECC U pe3yabTaT paboThl, 0000I1aTh MHEHUS! HECKOJIBKUX JIFOJIEH;

® y4acTBOBAaTh B IPYMNIOBBIX popmax paboThl (00CyKaeHUsI, 0OMEH MHEHHSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITOIHATH CBOIO 4aCTh
paboTHI M KOOPAWHUPOBATH CBOM JICHCTBUS C IPYTUMH WICHAMHA KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT O
KpUTEpHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOECHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranmusanus:

® CaMOCTOSITENIBHO COCTAaBIISATh IUIAH, aITOPUTM PELIEHUS 3a7aud (WM €ro 4acTb), BBIOMPATh CIIOCOO peHIeHHs ¢ Y4ETOM MMEIOIINXCS

peCypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(OpMaLIUU.
CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

e BJAJETH CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI ITPOLIecca U pe3ysbTara peleH!sl MaTeMaTHdecKou 3a/1auH;

® [pEeABHUJETh TPYIHOCTHU, KOTOPbIE MOT'YT BOSHUKHYTh IIPHU PELLIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, HAWJIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIIEHUBaTb COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH ITOCTABICHHOM IIEMM M YCIOBUSAM, OOBSCHATH MPUUYUHBI JOCTMDKEHUS WM
HEIOCTHXEHUS 1eJIU, HAXOAUTh OLIHOKY, JaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATHBI
K xonIty 00yuenus B 7 kjacce 00yJaromuics MOTyquT CICIYIONUE TPEIMETHBIC PE3YJIbTATHI:
Yucjia ¥ BLIYMCIEHUS
BrImonHATE, coyeTas yCTHBIE M MUCbMEHHBIE TPUEMBI, apu(METHIECKUE NEHCTBUS C pallMOHAIbHBIMH YUCIIAMHU.
Haxomuth 3Ha4YeHHMS YWCIOBBIX BBIPAKEHUW, MPUMEHSITh Pa3HOOOpPA3HBIE CIOCOOBI W TPUEMBI BBIYMCICHHUS 3HAYEHUW JAPOOHBIX
BBIpXEHUH, COIepKAIUX OOBIKHOBEHHBIE U JECSITHUHBIE TPOOH.



[lepexoautb OoT OxHON (OPMBI 3aMMCH YHCET K JIpyroil (mpeoOpa3oBbIBaTh NECATUYHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yncia.

BBINONHATE NPUKHUAKY M OLICHKY pPE3YJIbTaTa BBIYHUCICHUN, OLICHKY 3HAYEHUN YHCJIOBBIX BBIPA)KCHUHU. BBINOIHATH ACUCTBUA CO
CTENECHAMM C HaTypaJIbHBIMU I10KA3aTEIISIMU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHbIX YU CEIL.

Pemarph npakTHKO-OpMEHTHUPOBAHHBIE 3a/1a4M, CBS3aHHBIC C OTHOLICHHEM BEJIWYMH, NPONOPLHMOHAIBHOCTBIO BEIUYMH, IPOLEHTaMH,
MHTEPIPETHPOBATH PE3YJIbTATHl PEHICHUS 33124 ¢ yYETOM OIpaHMUYCHHIA, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHMsI

Hcnonp30Bath anredpandeckyro TEPMHUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€ B MPOLIECCE OCBOCHUS y4eOHOTO MaTepHara.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPaKEHUH MIPU 3aJJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BeImonHATE ipeoOpa3oBaHus LIEIO0Tr0 BEIPAKEHUS B MHOTOWIEH NMPUBEIEHUEM MOTOOHBIX CIaraeMbIX, PaCKPHITHEM CKOOOK.

BbINONHATE yMHOXKEHUE OJHOWIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOIOWIEH, IPUMEHATh (OpPMYJibl KBajpaTa CyMMBbl U KBaJpara
Pa3HOCTH.

OcymecTBIATh pa3ioKeHUe MHOIOWIEHOB Ha MHOXHUTEIM C IOMOLIbIO BBIHECEHMs 3a CKOOKM OOIIEr0 MHOMKUTENs, T'PYHNIUPOBKU
cllaraeéMblX, IPUMEHEHUSI (POPMYIT COKPAILIEHHOTO YMHOKEHUS.

[IpumeHnsaTh NpeoOpa3oBaHUS MHOTOWIEHOB JJISl PELICHUs pa3IMyHbIX 33/7ad U3 MaTEeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 pealbHON
MIPaKTUKU.

Hcnonb30BaTh CBOWCTBA CTENEHEN C HATYpaJIbHBIMU IT0OKA3aTENIIMU JUIsl TPe0Opa30BaHUs BbIPaKEHUH.

YpaBHeHus U HEpaBeHCTBA

Pemarp nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHS IpaBUia NEPEX0]a OT UCXOJHOIO YPaBHEHUS K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, SBISIETCA U YUCIO KOPHEM ypaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl IPH PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath npuMepsI ap Yucel, IBISIOUUXCS PEIIeHUeM JIMHEHHOTO YpaBHEHUS C IByMsI IEPEMEHHBIMU.

Ctpouth B KOOpAMHATHOM IUIOCKOCTU TpauK JUHEHHOTO ypaBHEHHs C JBYMs INEpPEMEHHBIMH, MOJIb3YysACh IpaduKOM, MPUBOIUTH
IIPUMEPHI PEIICHUs] YPAaBHEHUSI.

Pemate cuctemsl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE TPapHUECKH.

CocTaBnaTh W pewmaTh JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHEHHBIX YpaBHEHHI 10 YCJIOBHUIO 3a/ayd, WHTEPHPETHUPOBaTH B
COOTBETCTBUM C KOHTEKCTOM 3a/1ayMl IOJTY4YEHHBIN pe3ynbTar.

DOYyHKIUN

N300pakaTh Ha KOOPJIMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIME 33/JaHHBIM KOOpJAMHATaM, JIy4Hd, OTPE3KH, MHTEPBaJIbl, 3aIHCHIBAThH
YHCJIOBbIE TPOMEXKYTKH Ha AJIreOpanveckoM Si3bIKE.
OTMeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33laHHBIM KOOPJIUHATaM, CTPOUTh I'paduKu TUHEHHBIX GyHKIMNA. CTpoUTh rpaduk GYHKIUHU Y
= [x].

OnuceIBaTh ¢ MOMOIIBIO (YHKIUH H3BECTHHIC 3aBUCHUMOCTH MEXAY BEJIWYMHAMHU: CKOPOCTh, BPEMs, PACCTOSHUE, 1I€HA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOJIUTENILHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.



[Tonumats rpaduyeckuii cnoco® MpeACTaBICHUs U aHaTU3a MHPOPMAIUK, U3BJIEKAaTh U UHTEPIPETUPOBATh MH(POPMAIUIO U3 TPapHKOB
peaNIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy 00y4enus B 8 ki1acce 00yJaromuiics MOJIYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia 1 BbIYMCTICHUS

Hcnonp30BaTh HavajgbHbIE NPEJICTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YMCEN JJIsl CpPAaBHEHUS, OKPYIJIEHUS M BBIYMCICHUH,
1300paxaTh IeHCTBUTENIbHbIC YUCIIa TOUKAMU HAa KOOPAMHATHOM MPSAMOIA.

[IpuMeHsATh NOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHSA, HAXOJUTh KBaJpaTHbIC KOPHM, HCIIONB3YS MPH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBIIOIHATH MpeoOpa3oBaHus BRIPAXKEHU, COJIEpKaINX KBaApaTHbIe KOPHU, UCTIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEIN C TIOMOIIBIO JECATUYHBIX Apo0Oei u creneneit uncia 10.

AsredOpanyeckue BbIpasKeHMsI

[IpuMeHSATh TOHATHE CTENEHU C LENbIM MOKa3aTeJeM, BBIIOJIHATH MPeoOpa3oBaHMs BBIPAKEHUH, COAEpIKALIMX CTENEHH C LENbIM
MOKa3aTeJeM.

BEIMONHATE  TOXIIECTBEHHBIE NPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHHH HA OCHOBE MpPaBHJ JCHCTBUH HAJ MHOTOWICHAMH U
anreOpanvYecKuMu JIpOOsSMH.

PacknagpiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh npeoOpa3zoBaHusl BBIPAKEHUHN AJIs PELICHUS Pa3IMYHbIX 33/1a4 U3 MAaTeMAaTUKH, CMEXHBIX MPEAMETOB, U3 PEaTbHON MPAKTHKU.

YpaBHeHus U HepaBeHCTBA

Pemarp nuHeliHble, KBaJpaTHbIC YpaBHEHUS M pallMOHAIbHBIE YpaBHEHHUS, CBOJSIIMECS K HUM, CHUCTEMBbI JIBYX YypaBHEHUH C JByMs
MEPEMEHHBIMH.

[IpoBoauTh MpoOCTEHIINEe UCCIETOBAHMS YPABHEHUN U CUCTEM ypaBHEHUH, B TOM 4YHCIE C MPUMEHEHHEM rpauuecKux MpeCcTaBICHUM
(ycTaHaBnMBaTh, UMEET JIU YpaBHEHHUE UM CUCTEMA YPAaBHEHUN PELIEHMSI, €CIIM UMEET, TO CKOJIBKO, U IPOYEe).

IlepexoauTh OT cioBecHOH (HOPMYIMPOBKHU 3aJauu K €€ anreOpanyeckoid MOJEIM C MOMOIIbIO COCTABIEHHS ypaBHEHUS WU CHUCTEMBI
YpaBHEHU, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33aJau NOJYyYEHHBIN pe3ysbTar.

[IpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB JUISI CPABHEHHUS, OLIEHKH, pellaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOM MEPEeMEHHON M HX
CHCTEMBI, J1aBaTh I'paUECKyI0 WIUTIOCTPALIMI0O MHOXKECTBA PEILIEHUI HEPAaBEHCTBA, CHCTEMbl HEPABEHCTB.

DOyHKIUH

[lonumars W ucnonb30BaTh (YHKIUMOHATIBHBIE TOHATUS M S3BIK (TEPMHUHBI, CUMBOJMYECKHE OOO3HAYEHMS), OINpPEAENSATh 3HAuEHUE
(GYHKIIUH 10 3HAYSHHUIO apryMEHTa, ONPEEeNITh CBOMCTBA (PYHKIIHH 0 €€ rpaduKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINN BUJA:

y =k/x,y=x2,y=x3,y = x|, y = VX, OmHCBIBaTH CBOMCTBA YHCIOBON PYHKIIHH 110 68 rpaduKy.

K xonIty 00yuenus B 9 kijacce 00yJaronuics MoxyquT CICIYIONUE TPEIMETHBIC PE3YJIbTATHI:

Yucia v BbIYUCTICHUA

CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHANIbHBIE U HPPALIMOHATILHBIE YHCIIA.

BeimonHsaTe apudMeTHiecKkre AeUCTBUS C PAllMOHAIBHBIMU YUCIIaMH, COUeTasi YCTHbIC U MUChbMEHHBIE IPUEMBI, BBHITIONHSATH BHIYUCICHUS
C UppalMOHATbHBIMU YHUCIAMH.

HaxoauTh 3HaUeHUs CTENEHEH ¢ IEIBIMU MMOKa3aTeNsIMU U KOpHEH, BRIYUCIIATH 3HAUYEHHUS YUCIOBBIX BBIPAKEHUH.

OKpyTIATh NEHCTBUTEIBHBIC YHCIHTA, BBITOTHATH MPUKHUIKY PE3yIbTaTa BEIYUCICHHA, OIEHKY YHCIOBBIX BBIPAKEHHI.

YpaBHeHHS U HEPABEHCTBA



Pemate nuHeiHbIC ¥ KBaJlpaTHBIC YPaBHEHUS, YPAaBHEHUS, CBOJISIIUECS K HAM, IPOCTEHIINe ApOOHO-palliOHATBHBIC YPaBHEHUSI.

Pemate cucteMbl ABYX JHMHEHHBIX YpaBHEHHH C JBYMS NEPEMEHHBIMH W CHCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO YpaBHEHHE HE
SBIISICTCS JIMHEHHBIM.

Pematp TekcTOBBIC 3a7auM anreOpaMyeckuM CHOCOOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHHS WJIM CHCTEMBI IBYX YPaBHEHHUH C ABYMS
MEPEMEHHBIMH.

[TpoBoanTh MpOCTEHIINE MCCIEIOBAaHNS YPAaBHEHUH U CHUCTEM YpaBHEHHUIl, B TOM YHCJE ¢ IPUMEHEHHEM Ipaduyeckux MmpeacTaBIeHUN
(ycranaBinMBaTh, IMEET JIM YpaBHEHHE WIM CUCTEMA YPAaBHEHUI pEIICHUs, €CIIM UIMEET, TO CKOJIBKO, U IIpoyee).

Pemate nuHelHbIE HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh PELICHWE HEPABEHCTB Ha YHCIOBOW NPSAMOH, 3aluChIBATh
pelIeHre ¢ TOMOIIbI0 CHMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIONINE KBaAPAaTHOE HEPABEHCTBO, H300pakaTh PELICHUE CUCTEMBI
HEPaBEHCTB Ha YMCIIOBOW MPSIMOH, 3aITMCHIBAThH PEIIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPaBEHCTBA MIPH PELICHUH PA3IMYHBIX 33/1a4.

DOYyHKIUH

PacriozHaBath QpyHKIMHM H3ydeHHBIX BHIOB. [[0Ka3pIBaTh CXeMaTUYECKU PACIIONOKEHUE HA KOOPANHATHON TIOCKOCTH I'PaMKOB (QYHKIHIA
Buma:y = kx, y =kx + b, y = k/x, y =ax2 + bx + ¢, y = x3, y = \X, Yy = |X|, B 3aBuCHMOCTH OT 3HaueHHiT KOI)DUIINEHTOB, ONMMUCHIBATH CBOICTBA
GbyHKIHi.

Ctpouth ¥ M300pakaTh CXEMAaTHUYECKH TpaduKu KBaJpaTHYHBIX (DYHKLIWH, ONKCHIBATH CBOWCTBA KBAaIpaTHYHBIX (DYHKIMH MO HX
rpadukam.

Pacrio3naBath KBajipaTuuHyr (YHKIUIO 0 (OpMyJie, MPUBOAUTH MPUMEPhI KBAJAPATUYHBIX (YHKIHA W3 PEATbHOW KHU3HU, (H3HKH,
reOMETPHH.

YucioBbIe MOCJI€10BATEIbHOCTH U MPOrPecCHu

Pacrnio3HaBaTh apupMETHYECKYIO M T€OMETPUUECKYIO POTPECCHH MTPH Pa3HbIX CrIoco0ax 3aJaHusl.

BEIMONHATE BBIUMCIIEHUS C MCIIOJIB30BaHUEM (QOpPMYI N-TO YiIeHa apu(pMETHIECKON M TeOMETPHUYECKON MPOTrpeccuid, CyMMBI MEPBBIX N
YJICHOB.

N300pakaTh YIEHBI MOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHOW TUIOCKOCTH.

Pematp 3amaum, cBs3aHHBIE C YHCIOBBIMHU IOCJIEJOBATEIBHOCTSMH, B TOM YHCIIE 3a/a4d M3 PEaTbHOW KU3HHU (C HCIIOIB30BaHUEM
KaJIbKYJATOPA, HU(PPOBBIX TEXHOJIOTHI).



TEMATHYECKOE INTAHUPOBAHHUE

7 KITACC
Ne ni/nt HaumeHoBaHMe pa3aesioB U TeM KosimyecrBo yacos DuleKTpOHHBIE (LM (POBLIE)
B NporpamMmbl Bcero Koutpoabusie | IIpakTuyeckue obpa3oBaTebHbIE PeCypChI
padoThI padoThI
1 Yucna u BeluncieHus. PainonansHeIe o5 1 buomuoteka LIOK
qucia https://m.edso0.ru/7f415b90
bubnmnoreka [IOK
2 AnreOpandeckue BRIPaKCHUS 27 1 https://m.e dS(I)_}).ru 17£415h90
bubnmnoreka [IOK
3 Y paBHCHHS H HEPABEHCTBA 20 . https://m.edS(I)_E).ru/7f415b90
bubmmorexa [IOK
4 Koopaunate! u rpaduku. OyHKIIUU 24 1 https://m.e dS(I)_}).ru 17§415b90
bu6nunoreka IJOK
S [osTopenue u 0bodmenHe 6 . https://m.eds00.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
8 KJIACC
Ne n/m HaumMeHoBaHue pa3iesioB U TeM KoJsnuecTBo yacos DJleKTpOHHBbIE (LM (POBBIE)
) NporpaMmalI Bcero KonTpoabhbie IIpakTuyeckue o0pasoBaTe/ibHbIe PECypChI
padoThl padoThbl
1 Uwucna u Berancnenus. KBaapaTHeie KOpHU 15 E{;S;?/?r:i;ii?ﬁ/? f417af8
5 Uucna v BerunciaeHus. CTeneHb ¢ meJIbiM 7 bubmuorexa LIOK
HoKasareiemM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BhIPaKEHUSI. 5 1 Bubnunoreka [IOK
KBasipaTHblii TpExuieH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BhIPaKEHUSI. 15 1 Bubnunoreka [IOK
Aurebpandeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagpaTHble 15 1 Bub6imoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [HOK
ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHCTBA. HepaBencTna 12 1 ﬁggﬁ%iﬁiﬂﬁn f417af8
bub6nmoreka IJOK
8 PyHKIMH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
9 Oynkiuy. YncnoBeie GyHKINH 9 Bubimoreka [IOK
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bu6nmoreka IJOK
10 Tosropenue n 0Godmere 6 1 httgs://(r)niedsi(.)ruﬂf4l7af8
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
9 KUIACC
Ne HaumeHoBaHMe pa3iesioB U TeM KoaunuecTBO 4acos DJieKTpOHHBIE (IN(PPOBDBIE)
n/n NMPOrpaMMbI Beero Kontponbubie  IIpakTudeckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
1 Hucna v BeruncieHus. JleiCTBUTENbHbBIE 9 bubnunoreka [JOK
qucna https://m.eds00.ru/7f419d08
2 YpaBHEHHS U HEPaBEHCTBA. Y PaBHEHHUS C 14 1 bubmoteka [JOK
OJTHOM TIepeMEHHON https://m.edso00.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBa. CHCTEMBI 14 1 bubmmorexa [IOK
ypaBHEHHUI https://m.edso00.ru/7f419d08
4 YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 1 E{;gﬁ;ﬁ%ﬁgﬁn £419d08
> Dynicuii 16 ! iips i adbo0-/76419008
6 UncnoBsie MOCIEI0BATETFHOCTH 15 1 ﬁﬁ;ﬁ%;ﬁiﬂﬁn £419d08
7 [ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALINS 18 1 bubmuorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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