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1.INIOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBisieTcs OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHHs: OHAa OOECIEUMBACT H3YUYECHHUE IPYTHX
JUCIUIUINH, KaK €CTECTBEHHO-HAYYHOT'0, TaK U TYMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOANMO ISl MPOAOJIKEHUSI 00pa30BaHUS U B
NOBCEAHEBHOM >KM3HU. Pa3zBuTHe y o0Oydarouuxcsi HayYHBIX MPEACTABICHUM O MPOUCXOXKIECHUU U CYIIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHHUs] MaTEMaTUYECKOM HAyKOW SIBJICHUI W MPOIECCOB B MPHUPOJAE U OOIIECTBE, POJIM MAaTEMATUYECKOIO
MOJICIIUPOBAHUS B HAYYHOM IMO3HAHUH U B TIPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KAYECTB MBITTUICHHSI,
HEOOXOMMBIX JIJIS aJanTalliid B COBpeMEHHOM MG poBoM ob1iecTBe. M3ydeHnne anreOpsl oOecrieunBacT pa3BUTHE YMEHUS HAOII01aTh,
CpPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHUUYHOCTH MBILIUICHHS, CIIOCOOHOCTH apTryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JIEUCTBUA U BBIBOJIbI, (pOpMYIHpPOBaTh yTBepxkaeHHs. OCBOeHHE Kypca aireOpbl 00ecleurnBaeT pa3BUTHUE JOTHYECKOTO MBIIUICHUS
00yYaroIMXCsl: OHU UCIHOIB3YIOT JICTYKTUBHBIE U UHIYKTUBHBIE PACCYKIEHUs, 0000IEHNEe U KOHKPETH3allNI0, aOCTparupoBaHue U
ananoruto. OOyueHue ainreOpe MpeanosiaraeT 3HAYUTENbHBIA OOBEM CaMOCTOSITEILHON NEATEIBHOCTH OOYYaloIIMXCs, MO3TOMY
CaMOCTOSTENIbHOE PELICHUE 3a/1a4 SIBJISETCS peann3auueil AesiTeIbHOCTHOTO IPUHIIMIA O0yYEHHUS.

B crpykType mporpammbl y4eOHOro Kypca «AjireOpa» aJis OCHOBHOro 0O0Iero oOpa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT
coJiepKaTeIbHO-METOIMUECKUe JHHUM: «Yucina ¥ BBIYHMCICHUSD», «ANreOpandyeckue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas u3 3THX COAEPKATEIbHO-METOJIMUECKUX JIMHUM pa3BUBACTCS HA MPOTHKEHUM TPEX JIET M3YUCHHs Kypca,
B3aMMO/JICUCTBYS C JAPYTUMHU €ro JIMHUSMU. B XoJe u3ydeHus yueOHOro Kypca o0ydarolmuMCsl MPUXOAUTCS JIOTUYECKU PACCYKIaTh,
MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3BbIK. B CBSI3M C 3TUM B MporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTHKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3/ieliaXx MaTeMaTHU4eCKOro OoOpa3oBaHMs U CIHOCOOCTBYIOIIWE OBIIAJCHUIO
00yYaroIMMHUCs OCHOB YHUBEPCAIBHOTO MaTeMaTuueckoro s3bika. ConepikaTeIbHOW U CTPYKTYPHOH OCOOEHHOCTHIO yUeOHOTO Kypca
«AnreOpay SIBJIIETCS €ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanue nuHUM «Yuciaa W BBIYUCICHUS CIYKUT OCHOBOM Uil JajbHEHIIEro W3y4eHUs MaTeMaTHUKH, CIIOCOOCTBYET
Pa3BUTHIO y 00YYaIOIIUXCS JIOTHYECKOTO MBINIICHUS, (POPMHUPOBAHUIO YMEHHUS TMOJIH30BATHCS aTOPUTMAMU, a TAKKE MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JUIsl TIOBCEIHEBHOW >KU3HU. Pa3BUTHE TOHATHS O YHCIE HAa yYpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs CBSI3aHO C PAIIMOHAIBHBIMU U UPPALIMOHAIBHBIMY YUCIaMU, (OPMHUPOBAHUEM MPEJICTABICHUHN O IEUCTBUTEIHLHOM YHUCIIC.
3aBeplleHre OCBOEHUS YMCIOBOM JIMHUKM OTHECEHO K CpelHeEMY 001eMy 00pa30BaHUIO.

Conepxanue JIByX alreOpandecKux JIMHUN — «ANreOpandecKkrue BBIPOKEHUS» U «YPaBHEHUS M HEPABEHCTBa» CIIOCOOCTBYET
(bopMHUPOBAHUIO Y O0YUYAIOIIUXCS MATEMAaTHYECKOTO anmnapara, He0OXOAMMOTO0 JJIS PEIISHUs 3a/1ad MaTeMaTUKH, CMEXHBIX MTPEIMETOB
U TMPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHUS Y4EOHBIA MaTepual TPYMIHUPYETCS BOKPYT
pallMOHAJIBHBIX BRIPAKECHHUI. AJlreOpa TEeMOHCTPUPYET 3HAUCHUE MATEeMATHUKH KakK s3bIKa ISl IOCTPOEHUS MaTeMaTUYECKUX MOJIETeH,



OMHMCAHUS TPOLIECCOB M SBJICHUN pealbHOro Mupa. B 3amaunm oOydeHuss anreOpe BXOJAT TaKKe JOalbHEWIee pa3BUTHE
QITOPUTMHYECKOTO MBILIUICHUSI, HEOOXOJMMOIo, B YacCTHOCTH, JJISI OCBOEHHUS Kypca HWH(GOPMATHKH, M OBJIQJICHUE HaBbIKaMU
JIEAYKTUBHBIX paccyxacHuil. IIpeoOpa3zoBaHne CHMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHs, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanne (yHKIMOHATBHO-TpAQUUSCKON JIMHWHM HAIEJIEHO Ha TMOJyYeHHE OOYydYaloImMMHKCS 3HAHUKW O (YHKOHUSIX Kak
Ba)KHEHIIIEH MaTeMaTU4eCKOW MOJIETH JUIsl OIMCaHUs U MCCIIEIOBaHUS pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUIN B IPUPOJIE U OOIIECTBE.
N3yuenne Marepuana crmocoOCTBYET pa3BUTHUIO Y 0OyYarolIMXCsl YMEHHs MCIOJIb30BaTh Pa3IMUHbIC BbIPA3UTEIIbHBIE CPEACTBA S3bIKA
MaTEeMaTUKH — CJIOBECHBIC, CUMBOJIMYECKHUE, rpadudecKre, BHOCUT BKJIAJ B (POPMUPOBAHUE TPEICTABICHUNA O POJM MAaTEMaTHUKH B
Pa3BUTUU LIMBUJIU3ALMU U KYJIbTYPBHI.

CornacHo yyebHOMY MuiaHy B 7-9 Kiaccax u3ydaercs yueOHBIM Kypc «AireOpa», KOTOPBIM BKIIOYACT CIEAYIOIIHME OCHOBHBIC
paznensl copepxkanus: «Hucna u BEIUUCICHUS», « AreOpandeckue BEIPAKEHUs, « Y paBHEHHS U HEPABEHCTBAY, « DYHKITUNY.

Ha u3yuenue yueOHoro kypca «Anredbpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca
(3 gaca B Henenmo), B 9 knacce — 102 gaca (3 gaca B HeIEINIO).



2. COAEP)KAHUE OBYYEHUASA
7 KIIACC

Yuciaa 1 BIYUCICHUA

Jpobu OOBIKHOBEHHBIE U ACCSITUYHBIC, MEPEX0a OT OAHON (hopMbl 3amucu apodeit k apyroil. [loHaTue panuoHaIbHOTO YMCHA,
3aMKCh, CPAaBHEHHE, YNOPSAOUYMBAHHME PAIMOHAIBHBIX 4ucel. Apu(METHYECKHE NEHCTBHUS C PALMOHAJIBHBIMU 4uciIaMu. Perienue
3a/lay U3 peasibHON MPaKTUKKU Ha YacCTH, Ha IPOOU.

CremneHnb ¢ HaTypaJIbHBIM TOKa3aTeJIeM: OIpeesieHne, peoOpa30BaHNue BhIPAXKEHUI Ha OCHOBE ONpPENECHUs, 3aMuCh OOJBIINX
yucen. [IponeHTsl, 3anuck NpOLUEHTOB B BUAE IpoOU U IpoOU B BUJIE MPOLEHTOB. Tpyu OCHOBHBIE 33/1a4X HA MPOLIEHTHI, PEIICHHUE 3a7a4
U3 PEATBHOU MPAKTUKH.

IIprMeHeHne MPU3HAKOB IETMMOCTH, PA3JIOKEHNE HA MHOKUTEININ HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE IpsIMasi U 0OpaTHas MPONIOPLUOHAIBHOCTH.

AuredpanvecKue BbhIPAKECHUSA

IlepemeHHBIE, 4YMCIOBOE 3HAYECHHE BBIPAXKEHUsA C IlepeMeHHOW. JlomycThmble 3HadeHHs IepeMeHHbIX. [IpencraBnenue
3aBUCUMOCTH MEXJIy BeJlInuyuHaMu B Buae Gopmyibl. Beruucnenus no ¢opmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHI,
TOKJIECTBEHHO PaBHbIE BBIPA)XXECHUS, MpaBUia MpeoOpa3oBaHUs CyMM U MPOM3BEJICHUI, MpaBWiia PACKPbITUS CKOOOK M MPUBEICHUS
MOJIOOHBIX CIaraeMbiX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OngHowrensl um MHOrowieHsl. CreneHb MHoOrowieHa. CIOXKEHHE, BBIUATAHUE, YMHOKEHHE MHOTOWIEHOB. {DOpMYyJIbI
COKpAIIEHHOIO0 YMHOXKEHUS: KBAaJApaT CyMMbl M KBaapar pasHOCTH. Popmylia pa3HOCTM KBaApaToB. PazimokeHne MHOTOWIEHOB Ha
MHOKUTEJIN.

YpaBHeHMs M HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHUS, [TpaBUiia MpeoOpa3oBaHusl ypaBHEHUS, pPABHOCUIILHOCTh YPaBHEHUM.

JIluHenHOe ypaBHEHME C OJHOM NIEPEMEHHOM, YMCIO KOpPHEH JIMHEMHOIO YPAaBHEHMS, pPELICHUE JIMHEHWHBIX YpPAaBHECHUM.
CocraBieHue ypaBHEHH 110 YCIOBUIO 3a7a4u. PenieHne TeKCTOBBIX 3a71a4 C TOMOIIBK YPAaBHEHHI.

JIuneiiHoe ypaBHEHHE C JBYMs MepeMEHHbIMU U ero rpadpuk. CucreMa ABYX JIMHEHHBIX YpaBHEHHUH C JBYMS MEepEMEHHBIMU.
Pemenue cucteM ypaBHEHHI clTOCOOOM MOACTAaHOBKU. [IprMephI pelieHns TEKCTOBBIX 3aa4 C TTOMOIIBIO CHCTEM YPaBHEHUM.

DyHKUNHA

Koopaunara Toukn Ha npsamoii. YucinoBele NpoMeKyTKH. PaccTossHrE MEXAY JIBYMSI TOUKaMU KOOPAUHATHOM NIPSIMOM.



[TpsimoyronbHast cucreMa koopauHaT, ocu Ox u Oy. AbGcuucca U OpMHATa TOYKM Ha KOOPAMHATHOM IUIOCKOCTH. IIpumepsl
rpadukoB, 3anaHHbBIX (opmynamu. UteHue rpadukoB peanbHbIX 3aBucuMocTed. [lonstue Qynkumu. ['padpux ¢ynxmuun. CoiicTBa
¢Gyukumii. Jluneiinas Qyukuus, e€ rpaduk. I'paduk ¢yskuum y = [|x|. 'padudueckoe pemnieHre JUHEHHBIX YPAaBHEHHH U CHCTEM

JIMHEWHBIX YPABHEHUN.
8 KVIACC

Yuciaa 1 BIYUCICHUA

KBagpatueiii kopenb u3 uucina. [loHarue o0 uppanumoHaibHOM uuciie. JlecaTuyHble MPUONMKEHUS] UPPALMOHATIBHBIX YHCE].
CBoiicTBa apu(pMETHUECKUX KBAJPATHBIX KOPHEW M MX MPUMEHEHHE K MPEOOpa30OBAHMUIO YHCIOBBIX BBIPAKEHUH U BBIYUCICHHSIM.
JleCcTBUTENBHBIC YHCIIA.

CreneHb ¢ 1ENbIM MoKas3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3alUCh YHCIA.

AnreOpandeckue BhIpaKeHUSIAJredpandyeckue BbIpasKeHUs

KBaapaTHbI TpEXWIEH, Pa3I0KEHNE KBAJAPATHOTO TPEXWICHA HA MHOXKUTEIH.

Anrebpanyeckass JapoOb. OCHOBHOE CBOMCTBO anredpanueckoil apoOu. CrokeHue, BbIUMTAHUE, YMHOXXEHHE, JCJIEHUE
anredpandeckux Apoodeil. ParmonanpHble BbIpaXXeHU U UX peoOpa3oBaHUeE.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHue, popMyrna kopHed KBajapaTHOTO ypaBHeHus. Teopema Buera. PemieHue ypaBHEHU, CBOISIIMXCS K
JUHENHBIM U KBaJpaTHbIM. [IpocTeiiime ApoOHO-panoHaIbHbIE YPaBHEHUS.

['padmyeckass uHTEprpeTalysi ypaBHEHUN C JBYMS NEPEMEHHBIMH U CHUCTEM JIMHEWHBIX YpPaBHEHHH C JABYMs MEPEMEHHBIMHU.
[Ipumepsl pereHnst CUCTEM HEJIMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMMU.

Pemenuie TeKCTOBBIX 3a/1a4 aareOpanyeckuM crocoooM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO ¢ OAHOM IepeMeHHOW. PaBHOCWIBHOCTH HEPaBEHCTB. JIMHEHHBIE
HEPABEHCTBA C OAHOMN nepeMeHHON. CUCTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkunu. O01acTh ONpEACICHUS] U MHOXKECTBO 3HaueHul pyHkuun. CrnocoObl 3a1anust yHKIUH.

I'padux pynkumn. Yrenue cBoiicTB PyHKIuu 1o €€ rpaduky. [Ipumepsl rpadukoB PyHKIUHN, OTpaKalOUIUX pealbHbIE POLIECCHI.

@OyHKIMH, OMKCHIBAIOIINE MPIMYIO U OOpaTHYIO MPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. OyHKIMn y = x2, y = x3, y =
\x, y=|x|. Tpaduueckoe pemienre ypaBHeH il i CHCTEM ypPABHEHHIA.

9 KIIACC



Yucia v BIYUCICHUSA

PannoHnanpHble YKclia, HppaMOHAIBHBIE YUCIa, KOHEYHbIE U OECKOHEYHBIE JECATHYHbIE IpoOU. MHOKECTBO JEHCTBUTEIBHBIX
qucel, JIeUCTBUTENbHBIE YHUCIIa KaK OECKOHEUHbIE JECATUYHBbIC NpoOu. B3auMHO OAHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JNEUCTBUTENBHBIX YUCE U KOOPAUHATHOM IIPSAMOM.

CpaBHeHMe IEUCTBUTENBHBIX YUCEN, apuMEeTUUECKUE NEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH.

Pa3mepsl 00bEKTOB OKpPYKAIOLIEr0 MUPA, ITUTEIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MUPE.

[IpuOinkEHHOE 3HAYEHWE BEJIWYMHBI, TOYHOCTh HpuOMMxKeHus. OkpyrieHue uucen. lIpukuaka W OLEHKA pPeE3yJbTaToOB
BBIYMCIICHUM.

YpaBHeHMs M HEPABEHCTBA

JIuneliHOE ypaBHEHME. PemieHne ypaBHEHHUM, CBOASIIUXCS K IMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOASIIMXCS K KBagpaTHbIM. bukBanpaTHoe ypaBHeHue. [Ipumepsl pemeHus
YPaBHEHHM TPETHEUN U YETBEPTOU CTEICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-paliMOHAIbHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 alnreOpanuyeckuM METOIOM.

VYpaBHeHHE C JByMsl MepeMeHHbIMU M ero rpaduk. PemieHue cucrem ABYX JIMHEHHBIX YPaBHEHMH C JIByMsI MEPEMEHHBIMHU.
Pemenue cucrem AByX ypaBHEHHUI, OJJTHO U3 KOTOPBIX JIMHEWHOE, a Ipyroe — BTOpoil ctenenu. ['paduueckas nuHTeprpeTaus CuCTEMbI
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a/1a4 aareOpanyeckuM crocoooMm.

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOM. PelieHne cucrtemM JMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM.
KBagpatHbie HepaBeHCTBA. ['paduueckast HHTepIIpeTanyusi HEPaBEHCTB U CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMH.

OyHKIMNPYHKIIUA

KBagpatuunas dyukums, e€ rpaduk u coiictsa. [lapabomia, KoopArHATH BEPIIHMHBI TAPAO0IIbI, 0Ch CAUMMETPHUH MTapa0OJIBI.

I'padukn Gpynxumit: y =kx, y =kx + b, y =k/x, y =x3, y =x, y = |x| , u ux cBoiicrsa.

Yucnosele nociieq0BaTeIbHOCTH YU CI0BbIE NOCAEA0BATEIbHOCTH H NIPOTPECcCHH

[TonsTHE YKCIIOBOM MOCIEA0BATEILHOCTH. 3aJaHue TTOCIIEI0BATEILHOCTH PEKYPPEHTHOU popMyJioit U hopMyJIoN n-ro YjieHa.

Apudmernueckass U reoMmerpudeckas nporpeccur. GopMmysbl n-ro ujieHa apudMETHUEeCKOW W TeoOMEeTPUUYECKOW MPOrpeccHid,
CYMMBI NIEPBBIX 1 YJIEHOB.

N3o0pakeHne 4ieHOB apu(PMETHUECKON M TEOMETPUUYECKON MPOTPECCU TOYKAMU Ha KOOPJAWHATHOM TJIOCKOCTH. JIMHEWHBIN U
AKCIIOHEHUIUAIIBHBIN poCT. CI0KHBIE MPOLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBbI YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pPe3yJIbTAThl OCBOCHHSI MPOTPAaMMbI YUEOHOTO Kypca «Anredpay XapakTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

IPOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHWEM K JOCTHUKECHHSIM
POCCHUICKUX MAaT€MaTUKOB M POCCHUIICKOM MaTeMaTHMYeCKON WIKOJIbI, K MCIOJb30BAaHUIO 3TUX AOCTI)KEHUH B JPYrMX HayKax H
MPUKIAAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00S3aHHOCTEN IpakIaHUHA U pealiu3allii €ro Npas, MPEICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHMS PAa3IMYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TIPaKIAaHCKOro oOlecTBa (Hampumep, BBIOOPBI, OMPOCHI),
TOTOBHOCTBIO K OOCYKICHHMIO 3THYECKHX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHUEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIIUIIOB B JACSITEIBHOCTU YUYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTHYECKUX 3a7a4 MATEMaTHYE€CKOW HAIPABIECHHOCTH, OCO3HAHUEM BaKHOCTH
MaTEeMaTHYeCKOro oOpa30BaHMsl Ha MPOTSIKEHUM BCEW MXU3HU IS yCIEUIHOW Npo(eCCHOHAIBbHOW MAESTEIbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX YMEHHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOECHUEM MHIMBUYaIbHON TPAeKTOPUU OOPA30BaHMSI U KU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOI[MOHAJIBHOMY U 3CTETUYECKOMY BOCIIPUSTHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1a4, PEIIEHUHN, pacCyKICHUH,
YMEHUIO BUIETh MATEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMEN B JIEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS
YeJioBeKa, MPUPObl U O0IIECTBA, TOHUMAHUEM MaTEMaTUYECKON HAayKu Kak cepbl UeTOBEYECKON NesTENbHOCTH, 3TANOB €€ Pa3BUTHS
Y 3HAYUMOCTHM [UISl Pa3BUTUS LMBUJIM3ALMH, OBJIAJICHUEM S3BIKOM MAaTEMATHKM M MaTeMAaTHYECKOW KyJIbTYpOH Kak CpeICTBOM
ITO3HAaHUS MHUPA, OBJIAJICHUEM [TPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON AESATENBHOCTH;

6) puzuyeckoe Bocnuranue, GopMUpPOBAHHE KYJIbTYPHI 3I0POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYHSI:



TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTHUECKHE 3HAHUSI B MHTEPECaX CBOETO 37I0POBbs, BEJACHHUS 3I0POBOTO 00pasa KU3HU (370pOBOE
NYMTaHWe, COaJaHCUPOBAHHBIM PEXUM 3aHATHW W OT/AbIXA, peryisapHas (u3udeckas aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HAaBBIKA
pedaexcnn, TpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAaKOTO YK€ TIpaBa APYTroro YeIoBeKa,;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpHUEHTalMell HAa MPUMEHEHWE MAaTeMaTUYECKUX 3HAHWUN [Ji1 pElIeHUs 3ajJad B 00JacTH COXPAHHOCTH OKPY’KAIOUIEH Cpelibl,
MJIAHUPOBAHUS TMOCTYIKOB M OIEHKH MX BO3MOXKHBIX IOCJICACTBUM IS OKPY’KAIOIIEH Cpelibl, OCO3HAaHHWEM IJI00aJbHOTO XapaKTepa
AKOJIOTHYECKUX MTPOOJIEM U IMyTeH UX PEIICHUS;

8) ajanTanus kK U3MEHSIIOIIUMCS YCJIOBUSIM CONUAJIBLHON M PUPOIHOI Cpebl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHUSIX HEONPEIENEHHOCTH, MTOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO
NEATEIIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y APYTUX JIIOJeH, TpuoOpeTaTh B COBMECTHOM JIEITEIHPHOCTH HOBBIC 3HAHMS, HABBIKH U
KOMITETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJIMMOCThIO B (POPMHPOBAHUU HOBBIX 3HAHHM, B TOM 4HCIIe (POPMYTUPOBATH WJICU, TOHATHS, TUIIOTE3bI 00 0OBEKTax M
SBJICHUSAX, B TOM YKCJIE€ paHEe HEU3BECTHBIX, OCO3HABATh NEPHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAHUPOBATH CBOE
pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIHIO0, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIIUMA KOHTPMED,
KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHUS U JICUCTBUSI, (OPMYIHUPOBATh U OIIEHUBATh PUCKH M TIOCIICICTBUS, (HOPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble Jiornueckue JeiicTBUA:

e BBIABIATh M XapaKTepU30BaTh CYIICCTBECHHBIE IPHU3HAKK MAaTEMAaTHYCCKHX OOBEKTOB, IOHSATHM, OTHOIIECHHUH MEXTY
MOHATHUSIMH, (HOPMYJIUPOBATH ONpEACICHUS MOHATUH, yCTaHABIMBATh CYIICCTBCHHBIM MPU3HAK KiacCU(PUKAIIMU, OCHOBAHUS
7151 0000IIIEHUS U CPaBHEHU S, KPUTEPUH TIPOBOJIMMOTO aHAIN3A,

e BOCIHPUHUMATH, HOPMYIUPOBATH U TPEOOPA30BBIBATH CYKJICHUS: YTBEPIUTEIIbHBIC U OTPHUIIATEIIbHbIC, CIMHUYHBIC, YACTHBIC U
o01111e, yCIOBHBIE;

e BBIABIATh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M MW TMPOTHBOpeYHs B (akTax, [OaHHBIX, HAOIIOJCHHSAX U
YTBEPKICHUSIX, TIPEJIaraTh KPUTEPUHU VISl BBISIBJICHUSI 3aKOHOMEPHOCTEH 1 MPOTHBOPEUHH;

e JICJIaTh BBIBOJBI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3AKIIOUEHUH I10
AHaJIOTHH;



pa3buparh J0Ka3aTeNnbCTBA MAaTEMaTHYECKUX YTBEPKIACHUH (MpsIMblE U OT MPOTUBHOIO), IMPOBOAUTH CAMOCTOSITEIHHO
HECIIOKHBIE TOKAa3aTeIhCTBA MaTEMaTHUECKUX (PaKTOB, BHICTPAUBATh apryMEHTALIUIO, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
00OCHOBBIBAaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIIOCO0 perieHus yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUs, BEIOUpaTh Hanbosee moAXoAsIui
C YYETOM CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarebLCKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT TMO3HaHUs, (OpPMYJIUpOBaTh BOMPOCH], (UKCHUPYIOLIUE
POTUBOpEUHE, MPOOIEMy, CaMOCTOSITENIbHO yCTaHABIMBATh UCKOMOE U JTaHHOE, (POPMUPOBATH TUIOTE3Y, apPTYMEHTHPOBAThH
CBOIO MTO3ULIUI0, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTABJIEHHOMY IUIAHY HECJIOKHBIM 3KCIEpUMEHT, HEOOJBIIOE HCCIEJOBaHUE II0
YCTaHOBJIEHHIO 0COOEHHOCTEN MaTEMaTHYECKOTO OObEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOO0i;

CaMOCTOSITENIbHO (POPMYJIUPOBaTh OOOOLIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO HAOIIOJEHUS, HCCIEI0BaHUS,
OLICHUBATh JOCTOBEPHOCTb MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000LIEHUN;

MIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIJIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCJIOBHSX.

Pabora ¢ nundpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U MU30BITOYHOCTH MH(OPMAITNH, TAHHBIX, HEOOXOAUMBIX JIJI PEIICHUS 3a/a4H;

BBIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBATh WM WHTEPIPETHPOBATH WH(OOPMAIUIO pPA3IUYHBIX BHAOB H  (opm
MIPEACTABIICHHS;

BEIOWpATh (opMy TMpeACTaBiICHUS WHGOPMANMK W WUTFOCTPUPOBATH peEIlaeMble 3aJadd CXEMaMH, JuarpaMMaM#, WHOMN
rpauKoi 1 UX KOMOWHAIIUSAMY,

OIICHUBATh HAAEKHOCTh HH(DOPMAIIUU TIO KPUTEPUSIM, TTPEITIOKEHHBIM YUUTENIEM U CPOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIE y4eOHbIE JeHCTBUSA:

BOCHIPUHUMATh U (POPMYJIMPOBATH CY>KIEHUS B COOTBETCTBUU C YCIOBUSMH M LEISIMU OOIIEHMS, SICHO, TOYHO, IPAMOTHO
BBIpaXaTb CBOKO TOYKY 3pEHHs B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JAaBaTh IIOSCHEHUSA II0 XOIy pEUICHUs 3ahayd,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKJI€HUS 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKAaeMOM TEMBI, TPOOJIEMBI, pelIaeMon 3a/1auM, BbICKa3bIBaTh UJIEH,
HalleJICHHbIE Ha MOUCK PELICHHS], CONIOCTABIIATh CBOU CYXKJEHUS C CYXKACHUSIMU JIPYTUX YYACTHUKOB JAHAIIOra, OOHAPYKUBATh
pasIuymre U CXOACTBO MO3UIIMM, B KOPPEKTHON hopme PopMyIHpPOBATH PA3HOTIIACHS, CBOM BO3PAKEHMUS;

MPECTaBIATh PE3yJIbTaThl PEIICHUs 33Jayd, HKCIEPUMEHTa, MCCIEIOBaHMs, MPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (hopmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay TuTOPHH;



e TIOHMMATh U UCIOJIH30BATH NMPEHMYIIECTBA KOMAHIHOW ¥ MHIMBUAYAIBHOW pabOThI MPH PEIICHUH YYEOHBIX MAaTEeMaTHUYECKUX
3ajad;

e TPUHUMATH II€JIb COBMECTHOM JESATENbHOCTH, MJIAHUPOBATh OPraHM3alUI0 COBMECTHON pabOThl, paclpenessiTh BUIbl padoT,
JIOTOBApUBATHCSA, 00CYKIATh MPOLIECC U pe3yibTaT paboThl, 0000IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

e y4YacTBOBATh B IPyNNOBLIX Popmax paboTsl (00CYKIeHHS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO
4acTh pabOTHI U KOOPIMHUPOBATH CBOM JCMCTBHUS C IPYTHMMHU WICHAMHU KOMaH]Ibl, OLIEHUBATh Kau€CTBO CBOETO BKJIa/1a B OOIINI
HPOIYKT IO KPUTEPUSIM, CPOPMYIHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBepPCAJIbHbIE YUeOHbIe AelicTBUS
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJTOPUTM pEIICHUs 3aJadyd (WM €ro 4acThb), BbIOMpaTh CIOCOO peleHUs C y4EToM
UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUETOM
HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJJIEKT:

e BJAJETh CIIOCOOAMHU CAMOMIPOBEPKU, CAMOKOHTPOJIS ITPOLIECCa U pe3ysibTaTa pelieHHsl MaTeMaTH4ecKo 3a1a4H;

e IMIPEIBUJIETh TPYJHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTUBBI B I€ATEILHOCTh HA OCHOBE
HOBBIX 00CTOSITENBCTB, HAlICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3YJIbTATa JIEATEIBHOCTH MOCTABICHHOM ENIN M yCIOBUSAM, OOBACHATh MPUYNHBI TOCTIKEHUS WU
HEJOCTH)KCHUS LIEJIH, HAaXOAUTh OIIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yeHust B 7 kiaacce oOyqaronuiics MOJyYUuT CIASAYIONINUE MTPEAMETHBIC PE3YIbTATHI:

Yucaa v BIYUCICHUSA

BrITTONTHATE, cOYeTast YCTHBIE M MUChbMEHHBIC MPUEMBI, apu(PMETHYECKUE TCHCTBUS C PAIIMOHATLHBIMHU YHCIIAMHU.

HaxonuTh 3HAYCHUS YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpAa3HbIE CIOCOOBI M MPUEMBI BBIYMCIICHHS 3HAYECHUN JTPOOHBIX
BBIPKCHHM, COACPIKAITUX OOBIKHOBEHHBIC U JECATUIHBIC TPOOH.

[TepexoauTh OT OgHON (DOPMBI 3aITUCH YKCEI K APYTroi (TpeoOpa30BhIBATH JECATUIHYIO IPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEYHYIO JIECATUUHYIO JAPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIA.

OKpyrisTh yucha.



BBINIONHATE IPUKUIKY U OLICHKY PE3YyJIbTaTa BBIYMCIICHUM, OLEHKY 3HAYCHUI YMCIIOBBIX BBIPAXKCHUM. BBINOIHATE NEHCTBUS CO
CTENEHSMHU C HAaTypaJbHBIMU ITOKA3aTEISIMU.

IIprMeHATh NPU3HAKK IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIIN HATYPAJIbHBIX YHACEIL.

Pemarte nmpakTUKO-OPMEHTHPOBAHHBIE 3a7a4M, CBSA3AaHHBIE C OTHOLICHWEM BEIWYWH, IPONOPLUHAOHAIBHOCTBIO BEJIWYMH,
IIPOLIEHTAMH, NHTEPIIPETUPOBATH PE3YJIbTATHI PEMICHUS 3a/1a4 ¢ YYETOM OTPAaHMYECHUM, CBA3AHHBIX CO CBOMCTBAMHU PAaCCMaTpPUBAEMBIX
00BEKTOB.

AuireOpandecKkue BbIPaKeHUS

Hcnonb30BatTh anreOpanvyecKyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOEHUS YUEOHOr0 MaTeprara.

Haxonuth 3HaueHHsI OyKBEHHBIX BBIPAKEHUI NIPU 33JaHHBIX 3HAYEHUAX IEPEMEHHBIX.

BoinonHsATe peoOpa3zoBaHus €100 BhIPAXKEHNUS B MHOTOYJIEH PUBEICHUEM MOA00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJHOWIEHA Ha MHOIOWIEH W MHOrOYJeHa Ha MHOTOWIEH, NPUMEHATh (OPMYJIbl KBagpaTra CyMMbl U
KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0XKEHNE MHOTOYIEHOB HA MHOKUTENIA C TOMOUIBIO BRIHECEHHSI 32 CKOOKM OOILEr0 MHOKUTENS, TPYIITUPOBKU
cJIaraeMbIX, MPUMEHEHU (POPMYJI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh peoOpa3oBaHUsI MHOTOWIECHOB JJIsl PELICHUS] PA3JIMYHBIX 33]1a4 U3 MATEMaTUKU, CMEXKHBIX MIPEIMETOB, U3 pealbHON
IIPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN C HATYpaIbHBIMU MMOKA3aTEISIMU JJI IPpeoOpa30BaHUs BbIPAKEHUH.

YpaBHeHMs U HEPABEHCTBA

Pewmars nuHelHbIE ypaBHEHUS ¢ OJTHOM NEPEMEHHOW, IPUMEHSSI MIPABUIIA MIEPEX01A OT UCXOAHOTO YPABHEHUS K PABHOCUIIBHOMY
eMy. IIpoBepsaTsh, ABIIAETCA U YUCIIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduueckre METO bl MPH PEIICHNUN JIUHEWHBIX YPAaBHEHUIN U X CUCTEM.

[TopOupaTe mprUMeEpPHI AP YUCE, SIBISIOUUXCS PEHICHUEM JIMHEHHOT0 YpaBHEHHUA C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPJIMHATHOM MJIOCKOCTH I'pa(UK JIMHEHMHOTO YPABHEHHS C IBYMsI IEPEMEHHBIMU, MOJIb3YSICh IPAPUKOM, IPUBOIUTH
IIPUMEPBHI PELICHNS YPABHEHU.

Pemath cucteMbl IBYyX TMHEWHBIX YpaBHEHUH C IBYyMsI IEPEMEHHBIMH, B TOM YHUCJIE TpaUUIECKH.

CocTaBisATh UM pemarh JUHEWHOE ypaBHEHUE WIM CHCTEMY JIMHEWHBIX YPaBHEHHUM IO YCIOBUIO 33Ja4d, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MTOJTYyYECHHBIA PE3YJIbTAT.

DyHKUNHA

N300paxaTh Ha KOOpPAWHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, HHTEpBab,
3aMyChIBaTh YMCIIOBbIE POMEXKYTKHU Ha anreOpanyeckoM s3bIKe.



OTtMeyaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATaM, CTPOUTH Tpaduku JUHEHHBbIX (yHKUUd. CTpOUTh
rpaduk GyHKINH Y = [X|.

OnuceBaTh C TMOMOIIBIO (DYHKITMH WM3BECTHBIE 3aBUCHMOCTH MEXKIY BEIMYMHAMU: CKOPOCTh, BPEMS, pACCTOSHUE, IICHA,
KOJINYECTBO, CTOUMOCTb, TPOU3BOIUTEIIBHOCTD, BpEMsI, 00bEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii crocoO MpeACTaBICHUS W aHajdu3a UHPOpPMAlMU, W3BJICKATh U UHTEPIPETHPOBATH UHPOPMALIUIO U3
rpauKOB peasIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K konity oOyuenus B 8 kiaacce 00y4darOnuiics MOIYUUT CIAETYIONIME MPEIMETHBIEC PE3YIbTaThI:

Yucia v BBIYMCICHUSA

Hcnonb30BaTh HadaJIbHBIE MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIBHBIX YMCEN I CPABHEHMS, OKPYTJICHUS U BBIYUCIICHUM,
M300pakaTh JEUCTBUTEIbHBIE YHCIa TOUKAMHU Ha KOOPAMHATHON MPSMOH.

[IpumeHsaTh MoHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHHU, HCIONB3YS MPU HEOOXOJAMMOCTHU
KaJIBKYJISITOP, BBIMOJHATH MPE0Opa30BaHUs BBIPAKEHUN, COAEPKAIINX KBAaIpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anMcH OOJIBIIMX U MAJIBIX YHUCEJT C IOMOIIBIO IECATUYHBIX JpoOet u crenenelt yucia 10.

Aure0panvecKue BbIPAKEHUSA

[IpuMeHsATh MOHSTHE CTENEHHU C IEIbIM MOKa3aTesieM, BBIMOIHATh MPeoOpa3oBaHus BBIPAKEHUHN, COACPIKAIIUX CTENEHU C IEIbIM
ITOKA3aTEIIEM.

BBINOMHATH TOXKACCTBEHHBIC MPEOOpPa30BaHUS PAIMOHATIBLHBIX BBIPAKEHUN HAa OCHOBE IMPaBWJI ACHCTBHUIM HaJl MHOTOYJIECHAMU U
anredpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHBIM TPEXWICH HA MHOKUTEIIH.

[IpumensaTy npeoOpa3oBaHus BHIPAKEHUN IS PEIICHUS PA3JIMYHBIX 33/1a4 U3 MaTEMaTHUKU, CMEKHBIX MPEIMETOB, U3 PeabHOU
MPAKTHUKHU.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHeHbIE, KBaIpaTHBIE YPABHEHUS U PALIMOHAJIbHBIE YPABHEHHUS, CBOISIIIIMECS K HUM, CUCTEMBI JBYX YPAaBHEHUU C IByMS
[IEPEMEHHBIMU.

[IpoBomuTh TpOCTEHIIME HWCCIAEAOBAHHS ypAaBHEHUH M CHUCTEM YypaBHEHUH, B TOM YHCJIE€ C MPUMEHEHHEM TrpaduyecKux
MpeCTaBICHUN (yCTaHABIMBATh, UMEET JIM YPABHEHUE UJIM CUCTEMA YPAaBHEHUH PEIICHUs, €CJIU UMEET, TO CKOJIBLKO, U MpoYee).

ITepexoauTh OT ciaoBecHOM (GOPMYITUPOBKM 3ajlaud K €€ alreOpanvecKod MOJENU C MOMOIIBI COCTaBJICHUS ypaBHEHUS WU
CHUCTEMBI YPAaBHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4d IOJIyYEHHBIN pPE3ybTar.



IIpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPAaBHEHUS, OLICHKH, PEIIATh JUHENHbBIE HEPABEHCTBA C OJHOU IIEPEMEHHOMN U UX
CUCTEMBI, 1aBaTh IpaUUECKyI0 WIITOCTPALIMIO MHOXKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[Tornmath 1 UCTIONB30BaTh (YHKIIMOHATBHBIC MOHATHS U SA3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAYCHHUSI), ONPECNIATh 3HAUCHNE
(GYHKIIUH 110 3HAYSHHUIO apryMEHTa, ONPEIENISITh CBOMCTBA (PYHKIINH 10 €€ rpaduky.

Crtpouts rpaduKu MeMEHTApHBIX PYHKINUN BUA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIHCHIBATH CBOWCTBA YHCIOBOM byHKIMYN M0 €€ TpaduKy.

K konity oOyuenus B 9 kiaacce 00y4darOnuiics MOIyUUT CIAETYIONIME MPEIMETHBIC PE3YIbTaThI:

Yuciaa v BIYUCICHUSA

CpaBHHBATh M YIOPSIOYMBATh PALIUOHAIBHBIE U UPPALMOHAJIBHBIC YHCIIA.

BoinonsaTe apudmeTnueckue OEeHCTBHS C PallMOHAJIBHBIMH YHUCIIAMH, COYETas YCTHbIE M NMHCbMEHHBIE NMPHUEMBI, BBINOJIHATH
BBIYMCIICHUS] C UPPALMOHAIIBHBIMY YHCIIAMH.

HaxoauTe 3Ha4eHUS CTENEHEN C LENBIMU MOKA3ATENSIMU U KOPHEW, BBIYNCIIATH 3HAYCHUSI YU CIIOBBIX BBIPAXKEHUN.

OKpyTJIsATh NEHCTBUTEIBHBIE YNCIIA, BBITOIHATE IPUKUIKY PE3YyJIbTaTa BBIYMCICHHUN, OLIEHKY YMCIOBBIX BBIPAKCHU.

YpaBHeHMs M HEPABEHCTBA

PemaTe nuHeiiHbIE U KBaJApaTHBIE YPABHEHHUS, YPABHEHUS, CBOISIIHUECS K HUM, IPOCTEHIINE TPOOHO-pAllMOHAIIBHBIE YPABHEHHUS.

Pemats cucremel 1ByX JIMHEWHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX YPABHEHHM, B KOTOPBIX OJJHO YPAaBHEHUE
HE SIBJIICTCS JIMHEHHBIM.

Pemarb TekcToBBIE 3aauM anreOpanuyeckuM CIIOCOOOM C MIOMOIIbIO COCTABJIEHUS! YPAaBHEHUS WJIM CHUCTEMbI JABYX ypaBHEHHUH C
IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpoOCTEHIINE HCCACAOBAHUS YPABHEHUM M CUCTEM YpaBHEHUM, B TOM YHUCJIE€ C MNPUMEHEHUEM TIpaduyuecKux
MpeACTABICHNUN (yCTaHABIMBATh, UMEET JIM YPABHEHUE WIIM CUCTEMA YPaBHEHUM PEILICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHelHbIE HEPABEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh pEIICHHE HEPaBEHCTB HA YHWCJIOBOM MPSIMOW,
3aIMCBhIBATh PELIEHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate cucTteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOUIUE KBAJIPATHOE HEPABEHCTBO, M300paXkaTh pelleHue
CUCTEMBI HEPABEHCTB HA YHCIIOBOM MPSMOM, 3aIIMChIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33/1a4.

DyHKIUU



PacmoznaBaTh QyHKIIMM M3yYEHHBIX BUAOB. [I0Ka3pIBaTh CXEMAaTUYECKH PACTIONOKEHHE HA KOOPJIUHATHOW MJIOCKOCTH TPauKOB
byukumii Buga: y = kx, y=kx+ b, y=k/x, y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBUCHMOCTH OT 3HaueHH KO3(DDHUIIUCHTOB,
OTIMCBHIBATh CBOMCTBA (DYHKIIUMA.

Ctpouth U n300pakaTh CXeMaTUUECKU rpadUKu KBaApaTHUHBIX (YHKIIHMHA, ONUCHIBATh CBOMCTBA KBAJAPATUYHBIX (YHKIUN 1O UX
rpadukam.

Pacrio3naBate KkBagpaTuyHylo (pyHKIHIO 1O (Qopmyse, MPUBOIUTH MPUMEPHl KBAAPATUYHBIX (PYHKIMA U3 peasbHOM KU3HHU,
(bU3HUKHN, TEOMETPHH.

Yuci0BbIe MOC/I€10BATEILHOCTH H MPOrpeccuu

Pacnio3znaBaTh apuMeTHYECKYIO U TEOMETPUUECKYIO IPOrPECCUU MPHU Pa3HbIX CIIOCO0aX 3a/1aHusl.

BBIOMHATE BBIYHCIEHUS C HCIOJNB30BaHUEM (OPMYJT N-TO WieHa apuPMETHUYECKOW U TeOMETPUYECKOW MPOTPECCUid, CyMMBI
MEPBBIX N WICHOB.

N306paxaTh 4I€HbI MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPMHATHOMN TTIOCKOCTH.

Pemats 3a7aun, cBA3aHHbBIE ¢ YUCIOBBIMU I1OCIIEIOBATENILHOCTSIMU, B TOM YHUCIIE 33a4U U3 PEAIbHOM JKU3HHM (C UCIIOJIb30BAaHUEM
KaJIbKYJISITOPA, HU(POBBIX TEXHOJIOTHI).



3. TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
! Yucna u BeruncieHus. PanioHanpHbIe )5 | bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 2 1
AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 1
3 YPABHEHM U HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. GynKiumn 24 I https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 00OOIIEHNE 6 1 bubmmorexa LOK
https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 4 K 15
ucia v BeruuciaeHus. KBagpatHbeie KOpHU hitps:/m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTEeHsb ¢ 1ebIM 7 bubmuorexa [JOK
IoKa3arejemM https://m.edsoo.ru/7f417af8
3 AnrebpandyecKkue BoIpaKCHUS. 5 | bubnnoreka [JOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps:/m.cdsoo.ru/7f417af8
bu6nmoreka [JOK
o .
8 YHKIHH. OCHOBHBIC MOHATHA > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
o Y 9
) YHKIH. Hucrosbie GynKumn https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 1
OBTOPCHHC 1 0DOOIICHHAC https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
| Yucna u BeuncieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yycia https://m.edsoo.ru/7f419d08
) VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnoreka [HOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 .H 16 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/Tf419d08
bu6mmoreka [IOK
16 1
> PynKunn https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 15 1
6 MCTIOBRIE HOCHCAOBATEALHOCTH] https://m.edsoo.ru/7£419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
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