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IHHOACHUTEJIBHASA 3AIINCKA

Anre0pa sBJIS€TCS OJHUM M3 OINOPHBIX KypCOB OCHOBHOI'O OOIIEro oOpa3oBaHUsA: OHA 0OeCHeunBaeT U3y4eHHE IPYTUX AUCLUILIMH, KakK
€CTECTBEHHO-HAyYHOI'0, TaK U F'YyMaHUTAPHOI'O LIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS IPOAOJDKEHHUS 0Opa30BaHUS U B IOBCEIHEBHON KHU3HM.
PazButne y oOydarommxcss Hay4yHBIX NPEACTABICHUH O TPOUCXOXKIECHHUH M CYIIHOCTH airedpanueckux alOcTpakuuii, crocobe OTpaKeHus
MaTeMaTHYeCKOM HAyKOH SBICHHI M MPOIECCOB B MPUPOJE M OOLIECTBE, POJIM MAaTEMAaTHYECKOTO MOJEIHPOBAHMS B HAyYHOM TO3HAHUHM U B
IIPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHHUS U KAUeCTB MBILUICHUS, HEOOXOAUMBIX Ul aJanTallid B COBPEMEHHOM
nudpoBoM oOmiecTBe. M3ydenue anreOpbl obecrieuMBaeT pa3BUTHE YMEHHs HaOJt0JaTh, CpPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIJICHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATh CBOM JICHCTBHS U BBIBOBI, JOPMYIMPOBAThH yTBEpxkKaAeHUs. OCBOCHHE
Kypca anre0pbl 00ecrieuuBaeT pa3BUTUE JIOTMUECKOTO MBIIITIEHHS] 00y4YaIOLUXCsl: OHU UCIIOJIb3YIOT I€AYKTUBHbBIE U MHIYKTUBHBIE PaccyKIEHUS,
000011IeHe U KOHKpeTH3aluioo, adcTparupoBaHue u asHanoruto. OOyuenue anreOpe mpearnosnaraeT 3HAYUTENbHBIM 00BbEM CaMOCTOSTEIbHOMN
JeSITeIbHOCTH 00y4aroIuXcsl, IOITOMY CaMOCTOSITEJIbHOE PELIeHHE 3a1ay SIBIIETCS peaau3aliell AeaTelIbHOCTHOTO MPUHIUIA 00yUeHHs..

B cTpykType nporpammel yueOHOro Kypcea «Anredpa» s OCHOBHOI'O OOIIero o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-
MeTOoJIMYecKue JUHUU: «Hucna u BBIYUCIECHU», «Aredpanyeckue BhIpaKEHUsN», «YpaBHEHUs U HepaBeHCTBa», «DyHkuun». Kaxnas us stux
COJIep KaTeIbHO-METOJUUECKUX JTMHUN pa3BUBAETCs HA MPOTSHKEHUU TPEX JIET U3yUeHHUs Kypca, B3aUMOIEHCTBYS C IPYTUMH €ro JIMHUsAMU. B xoze
U3y4eHHs yueOHOro Kypca 00ydaronMMes IPUXOAUTCS JIOTHYECKH PACCYKAaTh, HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SA3bIK. B cBsA3M ¢ 3TUM
B IpOrpamMmy y4eOHOro Kypca «Anredpay BKIIOUYEHBI HEKOTOPbIE OCHOBBI JIOTUKH, PECTABIEHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YeCKOro
o0pa30BaHMs U CIOCOOCTBYIOLINE OBJIAJICHUIO 00Y4alOIIMMHUCS OCHOB YHUBEPCAIbHOTO MaTEMAaTHUECKOT 0 s3bIKa. CoJiepKaTeIbHON U CTPYKTYPHOI
0COOEHHOCTBIO YUeOHOTO Kypca «ANredpay sSBISETCS €ro HHTETPUPOBAHHBINA XapakTep.

Conepxxanue nuHUM «Yuclia W BBIYMCIEHUS» CIYXKUT OCHOBOM ISl JajdbHEUIIEro M3y4eHUS MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y
00yJaroImuxcs JOrMYECKOro MBIIIUIEHUS, (OPMUPOBAHUIO YMEHHS TTOJIb30BaThCs aJITOPUTMAMH, a TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
HEO0OXOIMMBIX ISl IOBCETHEBHOM >KM3HU. Pa3zBuTHE MOHATHS O YKCie HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI CBA3AHO C pallMOHATIbHBIMU U
UppalMOHAIBHBIMU YMCIaMH, (OPMHUPOBAHUEM IIPEJCTABICHUHN O JEHCTBUTEILHOM UHUCIIE. 3aBEpIIEHNE OCBOCHUS YNCIOBON JIMHUM OTHECEHO K

cpenHemy obiieMy 00pa3oBaHUIO.



Copepxanne IByX areOpandecKux JIMHUN — « AJIreOpanvecKrie BEIPAKCHIS U «Y PaBHEHHS 1 HEPABEHCTBAY CIIOCOOCTBYET (POPMUPOBAHUIO
y O0OYyYaroImUXCsi MaTeMaTHYeCKOro ammapaTra, HEOOXOJUMOro i pEeHICHHS 3a7ad4 MaTeMaTHKH, CMEXHBIX MPEIMETOB W IMPAKTHUKO-
OPHECHTUPOBAHHBIX 337a4. Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHus y4eOHBI MaTepHall TPYIMIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAYKCHHI.
Anrebpa JAeMOHCTPHpPYET 3HAUYCHHE MATEMAaTHKU KakK s3bIKa JUISl IMOCTPOCHUS MATeMaTHYEeCKHUX MOJIENeH, ONMHCAHHS TPOIECCOB U SIBICHUIA
peasibHOTO MEpa. B 3a1aun o0yueHus anredpe BXOIAT TaKXKe JaTbHEUIee pa3BUTHE AITOPUTMHYECKOTO MBIIIUICHUS, HEOOXOAUMOT0, B YaCTHOCTH,
IUI OCBOCHHSI Kypca MH(GOPMATHUKH, U OBJIAJICHUE HABBIKAMH JIEAYKTUBHBIX paccyxiaeHuid. [IpeoOpa3zoBanne cMMBONBHBIX (GOpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHSI, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Conepxanue (DyHKIIMOHAILHO-TPAQUUYECKON JIMHUHM HAICJICHO Ha IOJYYeHUE OOYYalOUIMMHCS 3HAHUN O (YHKIMAX KaK BaKHEHIIEH
MaTeMaTHYECKON MOJIENN /ISl OMIMCAaHUs U MCCIECIOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SABJICHUN B MpHUpoe U obmecTBe. M3yuenne marepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMCHHS WCIIOIB30BaTh PA3IMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MAaTEMAaTUKH — CIIOBECHEIC,
CHUMBOJIMYECKHE, TpapHUECKUe, BHOCUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUI O POJIM MATEMATUKH B Pa3BUTHHU IIUBIIU3AIMH U KYJIbTYPHI.

CornacHo yueObHOMY TUTaHy B 7-9 Kjaccax m3ydaeTcsl y4eOHBIH Kypc «AnreOpa», KOTOPBIN BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jieibl
conepkanusi: «Hucna 1 BeIYUCIEHU», «AJIreOpandecKkue BhIPaKEHUs», «Y paBHEHUS U HEPABEHCTBa», «DyHKIINM.

Ha uszyuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B

Hezento), B 9 kinacce — 102 yaca (3 yaca B HEJENO).



COZAEPXAHUE OBYUEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TEpexXo] OT OAHON (opMbl 3amucu aApoGeil k apyrol. IloHsATHE palMOHAIBHOrO YMCIA, 3aIMCh,
CpaBHEHME, YNOPSAAOYMBAHUE PALMOHAIBHBIX yYucesl. Apu(MeTHdYecKue ACUCTBUS C pallMOHAJIBHBIMM uHcilamH. Perienue 3amau u3 peaabHON
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypalbHBIM TOKa3aTeJIeM: OIpeesieHre, IpeoOpa3oBaHue BHIPAKEHUH HAa OCHOBE OINPENENICHUs, 3aKUCh OOJIBIINX YHUCEI.
ITporieHTsl, 3anuch NPOLIEHTOB B BHUJE APOoOU M JIpoOM B BHUJIE HNPOLEHTOB. TpH OCHOBHBIE 3aJjaull HA MPOLEHTHI, peIIeHHe 3a/la4y U3 peabHOMN
IIPAKTUKH.

[IprMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HaTYPAIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHast MPONOPLIMOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IIepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHU C IEpEMEHHOM. JlommycTUMBIe 3HaUYeHUs NIepeMeHHBIX. [IpencTaBieHne 3aBUCUMOCTH MEXKILY
BeIMYMHAMU B Buje (opmynsl. Beruucnenus no dopmynam. IlpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOXXKJIECTBEHHO PAaBHbBIE BBIPAXKECHMUS,
IpaBWia IpeoOpa3oBaHusl CyMM U IIPOU3BEICHUH, paBUila PaCKPbITUS CKOOOK 1 MPUBEIEHUS IIOJJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM ITI0KA3aTEJIEM.

Opnowienbl M MHorowieHsl. CreneHb MHoroudneHa. ClOXeHHE, BBIYMTAHME, YMHOXXEHHE MHOTOWIEHOB. POpMyJbl COKpPalIEHHOIO
YMHOKEHHUS: KBaJpaT CyMMBI U KBaApar pazHocTU. PopMyIia pa3HOCTH KBaApaToB. Pa3ioxkenne MHOIOYICHOB HA MHOKUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHMe, KOPEHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHUsl ypaBHEHUS, PABHOCUIILHOCTh YPaBHEHHUH.



JIuHeliHOe ypaBHEHHUE C OJIHOM IEPEMEHHOW, YMCIIO KOpPHEW JMHEMHOIO ypaBHEHHs, pElICHUE JIMHEWHBIX ypaBHeHMH. CocTaBieHHE
YPaBHEHHH 110 YCIIOBUIO 3a/1a4i. PenieHnre TeKCTOBBIX 3aa4 ¢ IOMOIIbIO YPaBHEHUI.

JIuHeltHOe ypaBHEHHE C IBYMs IepeMEeHHbIMU U ero rpaduk. Cucrema AByX JIMHEHHBIX YpaBHEHUI ¢ ABYMs IlepeMeHHbIMU. Pemenue cucrem
YpaBHEHUH CIIOCOOOM OJICTaHOBKU. IIprMepsl peleHus: TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM YPABHEHUM.

DyHKUMHA

Koopaunara Touku Ha npsiMoii. Yuciosble MpoMeKyTKH. PaccTosiHue Mexay AByMs TOUKaMH KOOPIWHATHON ITPSIMOU.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcuucca M opJuHaTa TOUYKM HAa KOOpAMHATHOM IutockocTH. Ilpumeps! rpaduxos,
3agaHHbIX (opmyiaamu. UteHue rpadukoB peanbHbIX 3aBUcHMOcTed. [lonstne dynkmmm. ['padux ¢ynkumu. CpoiictBa QyHkuuil. Jlunernas
bynkuus, eé rpaduk. ['paduk ynkimn Y = |X|. 'paduueckoe penieHne TMHEHHBIX YPaBHEHUN M CHCTEM JIMHEHHBIX YPaBHCHUI.

8 KJIACC

Yucna v BbIYMCICHUSA

KBanpatnsiii kopenb u3 uucna. [lonstue 00 uppanuoHanbHOM 4yucie. JlecaTuuHble NpUONIMKEHUs MppalMOHANbHBIX uncen. CBoiicTBa
apu(MeTHyecKuX KBaJApaTHBIX KOPHEH U UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BbIPAXKEHUN U BIUMCICHUSIM. JleficCTBUTENbHBIE YHCIA.

Crenens ¢ nenslM Mokasaresiem U e€ cBoiictsa. CTaHgapTHas 3aluch YHCa.

Anrebpanueckue BbIpakeHUsIAJredpanyeckue BbIpakeHUust

KBanpaThslii TpéxuiieH, pa3ioKeHUe KBaJpaTHOTo TPEXUIEHA Ha MHOKHUTEIH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO anredOpamueckoil Apoou. CrokeHHe, BHIYMTAHHE, YMHOXKEHHUE, NEJICHHE anreOpandecKux
npoOeii. ParmonanbHble BEIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHEHHUs U HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBagparnoe ypaBHenue, popmyiia KopHel KBaapaTHOro ypaBHeHUs. Teopema Buera. Pemenue ypaBHEHUI, CBOIAIINXCS K JIMHEHHBIM U

kBazapaTHbIM. [IpocTeiiue 1poOHO-paloHaIbHbIE ypaBHEHUS.



I'paduueckass uHTEpIIpeTalusl YpaBHEHUH C JBYMS NMEPEMEHHBIMU M CHUCTEM JIMHEHHBIX YpaBHEHHH ¢ IBYyMs IepeMeHHbIMH. [Ipumepsr
pELICHNS CUCTEM HEJMHENHBIX YPABHEHUN € ABYMs IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3aa4 aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITepeMEHHON. PaBHOCWIIBHOCTD HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOU
nepeMeHHO. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOM.

OyHKIMU DYHKIUT

[Tonarue Gpynkiuu. O61acTh onpereneHus 1 MHOKECTBO 3HaueHul GyHkuu. CriocoObl 3a1aHus PyHKIMIA.

I'padpux ¢pynkuuu. Urenue cBoiicTB pyHkuuu no e€ rpapuxy. [lpumepsr rpadukoB GyHKINH, OTPAKAIOUINX PEaTbHbBIE TPOIECCHI.

OYHKIHH, ONMHCHIBAIONINE IPSIMYIO K 0OPATHYIO MPONMOPIHOHATBHBIE 3aBUCHMOCTH, HX rpadukn. OyHkmun Y = X2, Y = X3, y = VX, y=|x].
I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanmonanpHple uncia, UppalloHalIbHbIE YHCIA, KOHEYHbIE U OCCKOHEYHbIE AECATUYHBbIE IpoOU. MHOXKECTBO NEHCTBUTENbHBIX YMCET,
JeWCTBUTENbHBIE YUCIIA KaK OECKOHEUHBIE AeCATUYHBIE 1po0H. B3anMHO 0/JHO3HAYHOE COOTBETCTBUE MEX/Ty MHOKECTBOM JACHCTBUTEIbHBIX YHCEI
Y KOOPJAMHATHOU IIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCell, apuMeTnyecKue 1eiCcTBUS ¢ AeUCTBUTEIbHBIMU YHCIIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM MHUPE.

[TpubnmxEHHOE 3HaYCHNE BETMUYMUHBI, TOYHOCTH MpuOmmkenus. Oxpyrienue uyncen. [Ipukuaka u olieHKa pe3ylbTaToB BRIYMCICHHN.

YpaBHeHHS U HEPABEHCTBA

JIuneiiHoe ypaBHeHHe. Pemenne ypaBHEHUH, CBOJSIINXCS K JINHEWHBIM.



KBanpaTtHoe ypaBHeHue. PerieHue ypaBHEHUM, CBOASIIMXCS K KBaApaTHbIM. bukBajnpatHoe ypaBHeHue. IIpumMepsl pemieHus ypaBHEHHH
TPETbEU U YETBEPTOM CTENEHEN Pa3I0KEHUEM HA MHOXKUTEIH.

Pemenue 1po6HO-paliiOHAIbHBIX YpaBHEHUH. Pelienne TekcToBbIX 3ajau anredpandeckuM MEeTOI0M.

YpaBHEHHE ¢ IBYMS TIEpEMEHHBIMH 1 €ro rpaduk. Penienne cuctem AByX JTMHEWHBIX YpaBHEHUH ¢ IBYyMsI IepeMeHHbIMU. Perenne cucreM
IBYX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Apyroe — BTOpOW cremeHu. ['paduyeckas MHTEPIIpPETALUs CUCTEMbl YPaBHEHUH C JBYMS
IIEPEMEHHBIMH.

Perienue TekcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOW. PellleHHe CHCTeM JIMHEMHBIX HEPAaBEHCTB C OJHOM nepemeHHOM. KBaaparhbie
HepaBeHCTBa. I'paduueckas MHTEpIIpeTaIsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMHU.

OyHKIMUPDYHKIUH

KBanpatuunas ¢pynkunus, e€ rpaduk u ceoiictsa. [lapabona, koopArHATHI BEPIINHBI Tapad0JIbl, OCh CHMMETPHUH 1apadoIbl.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , # ux cBoiicTsa.

Yucnossle nociie10BaTENbHOCTH YU CI0BBIE MOCIE10BATEILHOCTH H IIPOrPecCHu

[ToHATHE YNCIIOBOM MOCIEA0BATENILHOCTH. 3a/laHUe MTOCIIeI0BATEIbHOCTH PEKYPPEHTHOM (popmMyioii u ¢popmynoil N-ro uieHa.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyIibl N-ro wieHa apupMeTHIecKoil U TeoMeTpUUYECKON POrpeccuii, CyMMBbI EPBIX
N YWIEHOB.

N3o0pakeHne wieHOB apu(METHUECKOW M TEOMETPUUYECKOW TPOrpecCHid TOYKAaMU Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHHBIN u

AKCIOHEHIIMAIbHBIN POCT. CrnoXHEIS IMPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO Kypca «Alredpay» XxapakTepu3yrTCs:

1) narpuoTuyeckoe BOCIIUTAHUE:

IMPOABJICHUCM HHTCPECCAa K IPONIJIOMY M HACTOALICMY pOCCHI\/JICKOfI MaTEMAaTUKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHUSIM pOCCHﬁCKHX
MaTEMaTHKOB U POCCHICKON MaTeMaTHYECKOH IIKOJIbI, K UCTIOIB30BAHUIO 3TUX JOCTIKEHHUH B JIPYrUX HayKax W NPUKIAIHBIX cepax;

2) rpa:kKIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEM Tpa)xIaHWHA M pealu3alld ero mpaB, NPEICTaBICHHEM O MaTEeMaTHYEeCKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUH, IPOIEyp IPa)IaHCKOTo 00IIecTBa (HalpuMep, BHIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKACHUIO
ITUYCCKUX HpO6JIeM, CBA3AaHHLIX C MPAKTHYCCKUM IMPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAHHUEM BAKHOCTHU MOPAJIbHO-3THYCCKUX IIPHUHIHIIOB B
NEeSATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCTIMTAHME:

yCTaHOBKOﬁ Ha aKTUBHOC YYaCTHEC B PCIHICHUH ITPAKTUYCCKUX 3aJiayq MaTeMaTUUEeCKOU HaImpaBJICHHOCTH, OCO3HAHNEM BA)KHOCTU MATEMATHYCCKOT'O
oOpa3oBaHMs Ha MPOTSHKEHUU BCEH KM3HHU JJIS yCIENIHOW NMpodecCHOHATbHOM NeATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM
BBHIOOPOM U TOCTPOCHHUEM HWHAMBUAYAIbHON TpPAaeKTOpPUU OOpa30BaHUSA W KUZHEHHBIX TUIAHOB C YYETOM JIMUHBIX WHTEPECOB M OOIIECTBEHHBIX
MOoTpeOHOCTEH;

4) 3cTeTHYECKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY M 3CTETUYECKOMY BOCTIPUSITHIO MaTEMAaTHYECKNX 00BEKTOB, 3a/1a4, pEeIICHUH, pacCyKICHUI, YMEHUIO BUJICTh
MaTeMaTU4eCK1e 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI 0 MO3HAHHUSA:



OpUEHTalMel B ACSITETbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpPEICTaBICHHM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKa,
MIPUPO/BI U 00I1IECTBA, TOHUMAHUEM MaTeMaTHYECKOM HAYKU KaK Cepbl YeIIOBEUECKON IeATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH IS Pa3BUTHS
OUBUIN3alIUHU, OBJIIAACHUCM A3BIKOM MAaTEMATUKHU U MaTeMaTHUECKOU Ky.HBTypOﬁ KaK Cp€aACTBOM ITO3HAHUA MHPA, OBJIAJICHHUEM HpOCTCfIH.IPIMH HaBbIKaMH
HCCIIEI0BATENIbCKOM JIeATeNbHOCTH;

6) puznyeckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPHI 310POBbSI M IMOIIHOHAJIBLHOIO 0JIATONIOY YU :

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUSA B MHTEpPECaxX CBOETO 3/0POBBS, BEACHMsS 340pOBOro obpaza *kHU3HU (370pOBOE MUTAHHE,
cOamaHCUpPOBAaHHBIN PEKUM 3aHITHI U OTHbIXA, peryispHas Qundeckas akTUBHOCTb), CHOPMUPOBAHHOCTBHIO HaBbIKA peIIeKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMIKUOKY U TAKOTO YKe IpaBa JAPYroro YeiIoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpHUEHTAallMel Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHHWM ISl pEelIeHUs 3a/ad B O0JIACTH COXPAHHOCTH OKPYKAloUlel cpeipbl, MIaHUPOBaHUS
MOCTYIIKOB U OIICHKH WX BO3MOJKHBIX MOCIEICTBUMN AJI1 OKPYXKAIOUIEH Cpeibl, OCO3HAHHEM II00aIbHOTO XapaKTepa 3KOJIOTUYECKUX MPodIeM U myTen
HX pelIeHus,

8) ajanTauns K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJIHON Cpe/bl:

TOTOBHOCTBIO K ICCTBUSIM B YCIIOBUSIX HEOIIPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOE KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEIbHOCTD, B
TOM UHCJIE YMEHHE YUUThCS Y IPYTHX JIOAEH, TpUoOpeTaTh B COBMECTHOM NesSTEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HCO6XO}II/IMOCTI>IO B (1)0pMI/IpOBaHI/II/I HOBBIX 3HaHHfI, B TOM YHUCJIC q)OpMy.]'H/IpOBaTI) nacu, IoHsATHUA, TUIIOTE3hI 00 0o0BeKTax u SABJICHUAX, B TOM
YHUCJIC paHCC HCU3BCCTHBIX, OCO3HABATH Zle(i)I/IIII/ITI)I COOCTBEHHBIX 3HAHUNA U KOMHGTGHTHOCTGﬁ, IJIaHUPOBATh CBOE Pa3BUTHC;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIIHIO KaK BHI30B, TPEOYIOLTNI KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAaEMbIe pEIIeHUs U AeHcTBUs, HOPMYIUpPOBATh U OIICHUBATh PUCKU U TOCIENCTBUA, (HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC NelCTBUS

Ba3oBble Jjoruyeckue 1eiicTBUA:



BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHBbIC MPH3HAKA MATEMATHUYECKUX OOBEKTOB, TIOHSATHH, OTHOUICHUH MEXAY MOHSITHIMH,
(bopMyIHpOBaTH ONpEeICHHs MOHATUH, YCTaHABJINBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUK, OCHOBAHUS /7151 0000ICHNS U CpPaBHEHUS,
KpUTEpUHU IPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (DOPMYyIUPOBaTh U NMPEOOpPa3OBBIBATh CYKICHUS: YTBEPIUTEIbHBIE M OTPHIATENbHBIC, €JUHUYHBIC, YaCTHBIE M OOIIHME,
YCIIOBHBIE;

BBISIBIIITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B (haKTaX, TaHHBIX, HAOIIOICHHUIX U YTBEPKIACHUAX, IPEJIaraTh
KPUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIOUEHNUN, YMO3aKIFOUEHUN 110 aHAJIOTUU;
pa3duparb JOKa3aTenbCTBA MAaTEMAaTHUECKUX YTBEPXKICHHH (TpsSMBbIE M OT TMPOTUBHOTO), IMPOBOAWUTH CAMOCTOSITEIBHO HECIOXKHBIC
JI0Ka3aTeNbCTBA MaTeMaTH4eCKHX (DaKTOB, BBICTpaMBaTh AapryMEHTAIlMIO0, MPUBOJUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CcrOcO0 pelieHusl yueOHOW 3amaun (CpaBHHUBATh HECKOJIBKO BApHAHTOB pEIICHMs], BHIOWpaTh HauOojee MOAXOISAIIUNA C Yy4ETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB).

ba3oBble ucciaenoBaTeabcKkue AeiicTBHS.

UCIOJIb30BaTh BONPOCHI KaK HCCIENOBATEIbCKUM HMHCTPYMEHT TIO3HaHMs, (OpPMYIUpOBaTh BOMPOCHL, (PUKCHPYIOLIME MPOTUBOPEUHE,
pobIeMy, CaMOCTOSTEIHHO YCTAHABIMBATh UCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, apT'yMEHTHPOBATH CBOIO IMO3UIIHIO, MHEHHE;
IPOBOANUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECIOXKHBIH OSKCHEPUMEHT, HEOOJBIIOE HCCIEJOBAHUE 110 YCTAHOBICHUIO
0COOEHHOCTEN MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEX]Ty COOO0M;

CaMOCTOSITENTLHO (POPMYITHPOBATH OOOOIIEHUST M BBIBOJABI TI0 pe3yiabTaraM IPOBEAEHHOTO HAONIOJCHUS, WCCIEIOBAaHUS, OIICHUBAThH
JIOCTOBEPHOCTbH MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHMI;

IMPOTrHO3UPOBATH BO3ZMOXKHOC Pa3BUTUC IMTPOLECCA, a TAKIKE BBIIBUTATh IMPEATIIOJIOKEHUA O €0 Pa3BUTHH B HOBBIX YCIIOBHAX.

Padora ¢ undopmanmeii:

BBIABJIATH HEAOCTATOYHOCTH U H30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX, HeO6XO}II/IMBIX JJI pCHICHUWA 3a1a4u,

BbIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMYHBIX BUIOB U (OPM MPECTABICHUS;



BEIOMpaTh (hopMy TpelcTaBiIcHHs MHPOPMAIUM U WILTIOCTPUPOBATH pelIaeMble 3aJayd CXEMaMH, JuarpaMMamMi, WHOW rpadukoil u ux
KOMOHHALIMSIMU,

OLICHUBATh Haﬂé)KHOCTB I/IH(bOpMaI_[I/II/I 110 KpUTCPUAM, MMPCAJIOKCHHBIM YUUTCIICM HJIN C(bOpMYHHpOBaHHbIM CaMOCTOATCIIbHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁHbIe JelCcTBUA:

BOCIIPUHUMATH U (HOPMYITHPOBATH CY)KICHUS B COOTBETCTBHH C YCIOBUSAMH H IIETISIMH OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY
3pEHMSI B YCTHBIX U NUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 110 X0y PELeHHs 3a/1aul, KOMMEHTHPOBATh MOJTY4YEHHBINH pPe3yJbTaT;

B X0JI¢ 00CYX/ICHHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMBbI, MPOOJIEMBI, pelIaeMOi 3a/auu, BEICKa3bIBAaTh WUICH, HAIlCICHHBIE
Ha TIOMCK DPELIEHHs, CONOCTaBISATh CBOM CYXKICHMS C CYXACHUSAMH JAPYIMX YYaCTHUKOB JAMajiora, oOHapy>KMBaTh pa3iMyde M CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme popMyTupoBaTh pa3HOIIIACHs], CBOM BO3PAKEHMUS,;

IPEJCTABIATh PE3yJbTaThl PEIICHUS 3a7a4M, SKCIEPUMEHTA, UCCIEI0BaHMs, IPOCKTa, CAMOCTOATEIbHO BBIOMpATh (pOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 NPEe3eHTALUU U 0COOEHHOCTEH ayIMTOpHH;

IIOHMMATbh U UCII0JIb30BaTh IPEUMYILECTBA KOMaH/IHOM U MHIUBUAYaJIbHON paObOThI IPU PEIICHUH YUeOHbIX MaTEMaTHUECKUX 3a/1a4;
IIPUHUMATH 1I€JIb COBMECTHOM J1€ATEIbHOCTH, INIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, pacipeeiaTh BUbl paboT, 10rOBapUBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPYMIOBBIX popMax paboThl (00CyXAeHHsI, 0OMEH MHEHHSMU, MO3TOBBIE IUTYPMbI U JJPYTHUE), BBITOIHATH CBOIO YaCTh pabOThI
U KOOPJMHHUPOBATh CBOU JACUCTBUS C JPYTMMH YICHAMH KOMaH/bI, OLIEHHBAaTh KAueCTBO CBOETO BKJIAJa B OOMIMH MPOAYKT MO KPUTEPUSIM,

chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

Pel"y.]'lﬂTHBI—[l)Ie YHUBEpPCAJIbHBIC yqeﬁﬂue JeHCcTBUA

Camoopranmuzanus:

CaMOCTOSITENIbHO COCTABJISITH IJIaH, aJITOPUTM PELICHUS 33a4u (UM €T0 YacTh), BEIOUPATh CIIOCO0 peHIeHHs ¢ YUETOM HUMEIOLIUXCSI PECYPCOB

U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJIaACTh criocodoamMu CaMOIIPOBECPKHU, CAMOKOHTPOJIA ITpoLecCa U pPe3yJibTaTa pCHICHUA MaTeMaTHu4eCKOi 3aaa4u;



® IpPEIBUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHMKHYTH IIpU PELICHUH 3aJayd, BHOCUTb KOPPEKTHUBBI B JCATEIBHOCTb Ha OCHOBE HOBBIX
0OCTOSITENLCTB, HAMIEHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEIH;
® OILICHUBATh COOTBETCTBHE PE3yJIbTaTa ASSATEILHOCTH MOCTABICHHON LENU U YCIOBHUIM, OOBSICHATH IPUYMHBI TOCTH)KEHUS WIIA HEOCTHKCHHUS

LIeJIM, HAXOJUTh OIIUOKY, TaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kjiacce 00y4aromuncs MoxyquT CIEAYIONUEe TPEIMETHBIC PE3YJIbTATHI:

Yucsa v BbIYUCJICHUA

BrInonusATh, coyeTas yCTHbBIE U MUCbMEHHBIE TPUEMBI, apu(METHUYECKUE IEHCTBUS C palliOHATbHBIMUA YUCIIAMHU.

HaxomuTh 3Hau€HUS YUCIIOBBIX BBIPAKCHUU, MPUMEHSATH PA3HOOOPa3HBbIC CIIOCOOBI M MPUEMBI BHIUYMCIICHHUS 3HAYCHHUH JIPOOHBIX BBIPAKCHHIM,
coJiepKalnx OOBIKHOBEHHBIC U JECATUYHBIEC IPOOH.

[lepexoauth OT 0HON GOPMBI 3aMUCHU YUCEI K IPYTroi (IpeoOpa3oBeIBaTh JECITUUHYIO JPOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHUHYIO,
B YACTHOCTH B O€CKOHEUHYIO AECITUYHYIO IPOOB).

CpaBHHBATh U yIOPSA0YMUBATH PAlIMOHATIBLHBIC YHCIIA.

OKpyrisTh yncCIa.

BbINONMHATE NPUKHUAKY M OLIEHKY pe3yibTaTa BBIYMCICHHM, OLICHKY 3HAYEHUW YMCIIOBBIX BBIPAKEHHI. BBINOIHATH AEHCTBUS CO CTENEHIMU C
HaTypaJbHBIMU MTOKa3aTeJISIMHU.

[IpuMeHATh MpU3HAKU JETUMOCTH, PA3I0KEHHE HA MHOXUTEIN HATYPAIbHBIX YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3a/layd, CBSI3aHHBIE C OTHOIICHHWEM BEIWYWH, MPOTOPIMOHATBHOCTRIO BEIMYWH, MPOICHTAMH,
HMHTEPIPETUPOBATH PE3YIbTATHI PEIICHUS 3a/1a4 ¢ YUETOM OTPAaHUYCHUN, CBS3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX 0OBEKTOB.

Auredpanyeckue BbIpasKeHHs

Hcnonp3oBarh anrebpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B IIPOIIECCe OCBOEHUS yUeOHOTO MaTepuaa.

HaXOJII/ITI) 3HA4YCHU 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.



BeInonHATe npeoOpa3oBaHys LIEN0Tr0 BEIPAKEHHUS B MHOIOWIEH NPUBEIEHUEM MOJOOHBIX CIaraéMbIX, PACKPbITHEM CKOOOK.

BbINonHATE yMHOXEHHE OJJHOWIEHA HAa MHOTOWIEH U MHOT'OWIEHAa HA MHOTOWIEH, IPUMEHSTh (OpMYJIbl KBaJpaTa CyMMbI M KBaJ[paTa pa3HOCTH.

OcCy1iecTBIATh Pa3loKeHNE MHOTOWICHOB Ha MHOKHMTENH C TIOMOIIbIO BHIHECEHHUS 32 CKOOKM OOIIEro MHOXHTEINS, TPYNITUPOBKU CIIaraeMbIX,
npUMeHeHHs (HOPMYIT COKPAIIEHHOTO YMHOKEHUSI.

ITpuMeHnsaTH Ipeodbpa3zoBaHKs MHOIOWIECHOB ISl PEIIEHUS PAa3IMYHBIX 3a/1a4 U3 MAaTEMaTHUKU, CMEXKHBIX IIPEAMETOB, U3 PEeaIbHOMN MPaKTUKH.

Mcnonb30BaTh CBONCTBA CTENEHEN C HATYpaJbHBIMU [10KA3aTENIIMU JIJIs IPE0Opa30BaHUs BbIPaKEHUI.

YpaBHeHHsI M HEPABEHCTBA

Pemate inHEHBIE ypaBHEHMS ¢ OJTHOM IEPEMEHHON, IPUMEHSIS MPABWIIA IEPEX0Aa OT UCXOAHOTO YPABHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTs,
SIBJISIETCS JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensTH rpaduyeckre METOIbl P PELLICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YUCe, ABISIOIINUXCS pelIeHUEeM JIMHEHHOI0 YPaBHEHUS C IBYMs IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON IUIOCKOCTH TIpaWK JIMHEHHOTO YpaBHEHHUS C IBYMS MEPEMEHHBIMH, IMOJB3YICh I'pa)MKOM, MPUBOAUTH MPUMEPHI
pelIeHus ypaBHEHHUSL.

Pemiate cuctemsl IByX JTMHEHHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKy.

CocTaBiATh M pemarh JUHEHHOE YpaBHEHHE MM CUCTEMY JMHEWHBIX YPAaBHEHMH 10 YCIOBHIO 3a/a4M, MHTEPIPETUPOBATH B COOTBETCTBHUHU C
KOHTEKCTOM 33aJ]a4¥ ITOJYyYEHHBIN pe3yJIbTar.

DOyHKIUH

N300pakaTh Ha KOOPAUHATHOMN NMPSAMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAMHATAM, JY4H, OTPE3KH, MHTEPBaJIbl, 3alMChIBATh YHCIOBbIE
MIPOMEKYTKH Ha ajNre0pandeckoM s3bIKe.

OTmeuaTs B KOOPJMHATHOM TUIOCKOCTH TOYKH I10 33JJaHHBIM KOOPAMHATAM, CTPOUTH rpauKu JUHEHHBIX QyHKIUH. CTpouTh rpa@uk GyHKIUN Y
= [x].

OnuchIBaTh ¢ TOMOIIBIO (DYHKIIMKA N3BECTHBIE 3aBUCMOCTH MEX]ly BETMUMHAMH: CKOPOCTb, BPEMsl, paCCTOSIHHE, 1IeHa, KOJINYEeCTBO, CTOUMOCTD,
MIPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.



[Tonnmats rpaduueckuii criocod mpeacTaBIeHUs U aHaIM3a HHPOpMaIUK, U3BJIEKATh U HHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPAPUKOB peasib HbIX
MIPOLIECCOB U 3aBUCUMOCTEH.

K koniy o0yuenus B 8 kjiacce 00yJaromuiics MoIyduT CIAeIyIOIUE IPEIMETHBIE Pe3yIbTAThI:

Yucna v BoIYHCTEHHS

Hcnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN JJISi CPABHEHMS, OKPYIJIEHUS W BBIUMCICHMH, W300paxarhb
NeHCTBUTENbHBIC YMCIIa TOYKaMU Ha KOOPAMHATHOM MPSMOIA.

[IpumensTh moHsATHE apU(PMETUYECKOTO KBaJPAaTHOTO KOPHSA, HAXOIUTh KBaJpaTHbIE KOPHHU, HCIOJb3YS MPU HEOOXOJUMOCTH KaJIbKYJIATOD,
BEITIOJTHSATE MPe00pa30BaHus BRIPAKCHUM, COJIEPIKAIINX KBaIPATHBIE KOPHU, HCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonb3oBath 3anucu OOIBIINX U MATTBIX YUCEN C IOMOIIBIO JECATUYHBIX Apo0Oei u creneneit uncia 10.

Anaredpanyeckne BbIPaKeHUs

[IpuMeHsITh MOHSATHE CTENEHU C LIEIbIM MTOKa3aTelIeM, BBIMOIHIATH MPeoOpa30oBaHusl BIPAKEHUH, COIEPKAIIUX CTETICHHU C IIeJIbIM [T0Ka3aTesIeM.

BBITIONTHATE TOXIECTBEHHBIC TPEOOPA30BAHUS PAIIMOHAIBHBIX BRIPAKCHHU HA OCHOBE MTPABIII JICUCTBHIA HAJl MHOTOWICHAMH U aJlreOpandeCKuMH
IPOOSIMHU.

PacknagpiBaTh KBaIpaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensTh mpeoOpa3zoBaHusl BIPAKEHUHN AT PeLISHUS pa3IuYHbIX 3a/1a4 U3 MAaTEeMAaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKU.

YpaBHeHUsI U HEPABEHCTBA

Pemars nuHEHbBIE, KBaIpaTHBIC YPAaBHEHUS W PAIIMOHAIBHBIC YPABHEHUS, CBOISIINECS K HUM, CHCTEMBI JIBYX YPABHCHHM C TBYMSI IEPEMEHHBIMH.

[IpoBoauTh TpoOCTEiilINe HCCIETOBAHUS YpaBHEHHH M CUCTEM ypaBHEHUH, B TOM 4YHCIEe C MPUMEHEHHEeM TrpadUuecKuX MpeAcTaBIeHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHHUE UM CHCTEMa ypaBHEHUH PEeIIeHMs], €CITH UMEET, TO CKOJIBKO, U TpoUee).

[TepexoauTh OT CIIOBECHON (POPMYITUPOBKH 33JIa4H K e€ aareOpandecKoil MOIEH ¢ TIOMOIIBIO COCTABJICHUS YPaBHEHUS HITH CHCTEMBI YPaBHCHH,
WHTEPIPETHPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3aJ1a4M ITOJTYICHHBIN pe3ybTar.

[TpuMeHsITh CBOWCTBA YUCIOBBIX HEPABEHCTB JJIsSI CPAaBHEHUS, OLIEHKH, PeIllaTh JUHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CHCTEMBI,
JaBaTh rpa@UUeCcKyI0 WLTIOCTPAIINI0 MHOKECTBA PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUHT



[ToHnMaTh U UCHONB30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHHS), ONPECIATh 3HaUYeHNEe (QYHKIUH T10
3HAYEHHIO apIyMEHTa, ONPEIEsATh CBOMHCTBA PYHKIMHU 110 €€ TpaduKy.

Ctpoutb rpaduku dJeMEHTapHbIX (GYHKINN BUIA:

y=k/x,y =x2,y=x3,y = ||, y = VX, onHcEIBaTh CBOICTBA YHCIOBOH (YHKIHHN 110 e& rpaduKy.

K xoniy o0y4enus B 9 kjacce 00ydJaromuiics OIyYUT CIEAYIONNE TPEAMETHbIE PE3yIbTATHI:

Yucia ¥ BBIYHCICHUSA

CpaBHUBATH U yIOPSI0YUBATH PAIIIOHATIBHBIE M HPPALMOHAIBHBIC YHCTIA.

BeimonsATe apupmMeTnyeckre NeCcTBUS C pAllMOHAIBHBIMU YHCIIAMH, COYETasl YCTHBIE W NMUCHbMEHHBIC TPUEMBI, BBITIOJIHATH BBIYMCICHUS C
UppaMOHATLHBIMU YUCIIAMH.

Haxonute 3HaYeHUs CTENEHEH ¢ IeIbIMU TIOKA3aTeIsIMUA M KOPHEH, BBIYUCIISATh 3HAYECHHSI YHCIIOBBIX BBIPAKCHUH.

OKpyTJIATh NEHCTBUTEIBHBIC YUCIIA, BBIIOIHATH IPUKHUKY PE3yJIbTaTa BEIYUCICHNH, OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHHUSs] H HEPABEHCTBA

Pemrate nuHeiHbIC U KBaipaTHBIE YpaBHEHMSI, ypaBHEHHUS, CBOSIIUECS K HUM, IPOCTEHIINE JPOOHO-pAlMOHAIEHBIC YPABHEHUSI.

Pemiate cuctemsl 1ByX JMHEHHBIX YPAaBHEHMH C JIByMs IEPEMEHHBIMH U CHCTEMBI JIBYX YPaBHEHMH, B KOTOPBIX OJHO YpaBHEHHE HE SIBIISETCS
JIMHEUHBIM.

Pemrate TexcToBBIE 3amauM anreOpandecKMM CIIOCOOOM C TIOMOIIBIO COCTABJICHUS YpaBHEHHs WM CHUCTEMBI JBYX ypaBHEHHH C JIByMs
MepEMEHHBIMH.

[TpoBouTh mIpoCTEIINE HCCIEAOBAaHUS YpPaBHEHHH W CHUCTEM YpaBHEHHI, B TOM 4YHCIE€ C NPUMEHEHHEM TIpaUuecKux INpeacTaBIeHU
(ycraHaBiIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMA YPaBHEHUI pellleHHs], €ClIi UMEET, TO CKOJIbKO, U ITpoyee).

Pemrate nuHeiHbIE HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300paXKaTh pPElICHHE HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3aITCHIBATh PEIICHHE C
MTOMOIIIEI0 CHMBOJIOB.

Pemate cucTembl JTUHEWHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOILIME KBAJPaTHOE HEPABEHCTBO, M300pa)kaTh PEILICHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOU MPSAMOM, 3aITUCHIBATh PEIIEHHE C TIOMOIIBIO CHUMBOJIOB.

Hcmons3oBaTh HCPAaBCHCTBA ITPpH PECIICHUH PAa3JIMYHBIX 3a1a4.



DOyHKIUHT

PacrioznaBath QyHKIMM M3ydeHHBIX BHIOB. [I0Ka3pIBaTh CXeMaTHYECKU PACIIONOKEHNE HA KOOPAWHATHON TNIOCKOCTH IrpadMKoB (GYHKIMHA BUAA:
y=kx,y=kx+b,y=k/x,y =ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HauYeHHii KO>()DHUINEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIA.

Ctpoutb 1 n300paxarb cXxeMaTHYeCKH rpaduKy KBaApaTHUHBIX (PYHKIUI, ONMUCHIBATH CBOWCTBA KBAIPATUYHBIX (DYHKIHUN 1O UX TpauKaMm.

Pacrio3naBath kBagpaTHUHyIO (QYHKIHIO IO GOPMYJIe, IPUBOIUTH IPUMEPHI KBaAPATHYHBIX (DYHKIMHA U3 peaabHOM KHU3HHU, (GUZUKH, TEOMETPUH.

YuciioBbie MOCI€10BATETLHOCTH U POTPecCHH

PacrioznaBath apuMeTHIECKYIO U TECOMETPHUYECKYIO IPOTPECCUH IIPU Pa3HBIX CIOCO0aX 3aJaHusl.

BEIMONHATE BBIYUCICHHS C HCIIOJIB30BAaHUEM (OPMYIT N-TO WiieHa apu(PMETHIECKON U TEOMETPHUECKOM MPOrPECCUid, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh YICHBI MOCIEI0BATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YHCIOBBIMH ITOCJIEJ0OBATEIBHOCTSME, B TOM YHCIIE 33a4l U3 PEaNbHON )KU3HU (C HCIOIb30BAHUEM KaIbKYISATOPA,

HU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHME (c yueTom pado4eii nporpaMMbl BOCHUTAHUS)

7 KJIACC
K
Ne /i HaumeHoBaHue pa3jiesioB U TeM O-THIECTBO qacon K JuaexkTpoHHbIe (HU(pPOBbHIE)
B NMPOrpaMmblI Bcero OHTPOTEHLIC o0pa3oBaTe/bHbIE PECYPChI
padoThI
1 Yucna u BelunclieHus. PammonanbHbIe o5 2 bu6mmoreka [JOK
qpcIia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKeHUs 27 1 Eggg?/ﬁeezii?ﬁﬂ 415090
bubmuoreka [JOK
3 YPABHCHIS  HCPABCHCTBA 20 L Ptipsim eds00, 176415690
bubmuoreka [JOK
4 Koopaunats! u rpaduku. OyHKIIMu 24 1 hitps://m.e dS(I)_E).ru 17£415b90
bu6mmoreka [IOK
> Tosroperne 1 0Gobmene 6 2 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7




TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacoB
Ne ni/n HaumeHoBaHue pa3/ie/ioB U TeM K JyekTpoHHbIE (IU(PPOBBIE)
B NMPOrpaMmblI Bcero OHTPOILHBIC o0pa3oBaTe/bHbIE Pecypchl
padoThI
bubmuoreka [JOK
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 1 https://m.edso0.ru/7f417af8
2 Yucna u Berunciienust. CTeneus ¢ [eJIbIM 7 1 bu6mmoreka [JOK
HIOKa3aTeeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BhIPaKCHHUS. 5 0 bubnmoreka [JOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIPaKCHHUS. 15 1 bubnmoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnnoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubmmoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps://m.edsoo.ru/7f417af8
bu6mmorekxa [IOK
8 DyHKLUHH. OCHOBHEIE IORATHS > 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
; DyHKupH. THCIOBHIE YHKIHH o 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 HosTopenne n 0dodmerHe 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 9




TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuecTBo 4acoB
Ne i/ HanmenoBaHmue pa3jiesioB U TeM K JuiekTpoHHbIE (UG pPOBbIE)
B NPOrpaMmbl Bcero OHTPOILHbIC o0pa3oBaTejbHbIe pecypchl
padoThI
1 Uucna u Beruucienus. JlelicTBUTENbHbIC 9 1 bubnmoreka [JOK
qucIia https://m.edso0.ru/7f419d08
2 VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [HOK
ypaBHEHUI https://m.edso0.ru/7f419d08
bubnnoreka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo.ru/7f419d08
bubmuorexa [JOK
> DyniuHH 16 . https://m.edso0.ru/7f419d08
bubnnoreka IIOK
6 YHucnoBble MOCIEA0BATEIBHOCTH 15 1 hitps://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 18 4 bu6nuoreka [IOK
3HAHUHI https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 10
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