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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM W3 ONOPHBIX KYPCOB OCHOBHOTO O0IIero oOpa3oBaHUS: OHAa OOECIEeYMBACT W3YYEHHUE JAPYIHX AUCLUIUIMH, Kak
€CTeCTBEHHO-HAYYHOTO0, TAK ¥ TYMaHUTAPHOTO IIKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl IPOIOJDKCHUsT 00pa30BaHUs M B TOBCETHEBHOH *HU3HH. PazBuTtue
y 00yUaIONIMXCsl HAYYHBIX MTPEICTABICHUI O IPOUCXOXKICHUH U CYIIIHOCTH alireOpandecKkux adCTPaKIIHid, ClIOCO0e OTPasKEHHSI MATEMaTHIECKOI HayKOH
SIBJICHUN U mponeccoB B IpUPOAC U 06H.[CCTB€, pojin MaTCMAaTU4YCCKOTro MOJCIUPOBAHHA B HAYYHOM IIO3HAHWUU H B IIPAKTHUKC CHOCO6CTByeT
(GOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBINLICHUS, HEOOXOIUMBIX IS aJalTallud B COBPEeMEHHOM mudpoBoM olimiectBe. M3ydeHue
anreOpbl 00ecrieuynBaeT pa3BUTHE YMEHHUsl HAOI0JaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH
apryMEHTHPOBaHHO OOOCHOBBIBATH CBOM JICHCTBHSI M BBIBOJBI, (popMynupoBaTh yTBepxaeHus. OcBoeHHE Kypca aiareOpbl 00ecreunBaeT pa3BUTHE
JJOTUYCCKOI'O MBIIIJICHUA 06yqa}01111/1xc;[: OHU MHCIOJIB3YIOT JCAYKTUBHBIC W HWHAYKTHUBHBIC PaCCYKACHUA, O606HICHI/IC N KOHKpCTU3aAlHIO,
abcTtparupoBanue u aHaioruto. OOyueHue anreOpe mpeanojaraeT 3HAYUTEIbHBIH 00BbEM CaMOCTOSTEIHHOU NEATETbHOCTH OOYYAIOIINXCS, MOITOMY
CaMOCTOSITEIILHOE PEIICHUE 33124 SIBJISICTCS Peai3alieil AeITeIbHOCTHOTO MTPUHITUIIA 00 yUSHHUSI.

B crpykrype mporpammbl ydeOHOro Kypca «AureOpa» i OCHOBHOTO 0OIIero oOpa3oBaHUS OCHOBHOE MECTO 3aHMMAIOT COICPIKATEIBHO-
MeToANYecKre JTUHHH: «Yucia W BBIYHCICHUS», «ANTeOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEpaBEeHCTBa», «DyHkuum». Kaxnmas u3 »THx
COZIEPKATEIBHO-METOAUYECKUX JIMHUN PAa3BUBACTCS HA IPOTSKEHMM TPEX JIET M3YYEHHUs Kypca, B3aMMOJCHCTBYS C APYTMMH €ro JIMHUAMH. B xone
U3ydeHHsl Y4eOHOrO Kypca OO0ydJaroIuMCs TIPUXOAUTCS JIOTHYECKH PACcCyKIaTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBs3M ¢ 3THM B
nporpaMMy y4eOHOTo Kypca «Amiredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTWKH, MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3fesiax MaTeMaTHYecKOro
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAACHUIO O0YJAIOIIMMUCS OCHOB YHHMBEPCAJIHHOTO MaTEMAaTHYECKOTo si3blka. CoJepKaTelnbHON M CTPYKTYPHOMH
0COOEHHOCTBIO0 Y4eOHOTO Kypca «AJredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copmepxanne nuHUU «YucCaa W BBIYUCICHHS» CIY>KUT OCHOBOM [UIsl JalbHEHIIET0 HM3YyY4eHUs MAaTeMaTHUKH, CIIOCOOCTBYET pPa3BUTHUIO Y
00y4aromuxcsi JOTMYeCKOro MBIIUIEHUS, (QOPMHUPOBAHUIO YMEHHs MOJB30BAThCSA aNTOPUTMAMU, a TaKkKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB,
H€O6XOI[I/IMI)IX JJIS HOBCGHHGBHOﬁ Xn3HHU. Pa3BuUTHE IOHATHS O 4YHCIIE Ha YPOBHE OCHOBHOT'O O6HI€F0 O6p330BaHI/I5[ CBA3aHO C pallMOHAJIIBHBIMU U
UPpALMOHATIBHBIMUA YHCIaMHU, (POPMUPOBAHUEM MPEACTABIECHUN O JEMCTBUTEIHLHOM 4YHCIIE. 3aBEpIICHUE OCBOEHHUS YHCIOBOW JMHUM OTHECEHO K
cpeaHeMy obuieMy 00pa30BaHHMIO.

CogepxaHue IByX alreOpandecKux JHHUNA — «Anredpandeckue BhIPAKEHUs» U «YpaBHEHUS M HEPaBEHCTBA» CIOCOOCTBYET (JOPMHUPOBAHUIO Y
06yanOH_[I/IXC${ MAaTEMAaTUYCCKOro arimiapara, HeO6XO)II/IMOFO IJI1 peUICHUA 3aaa4 MaTEMaTUuKKU, CMEXHBIX IMPEAMETOB W NPAKTUKO-OPHUCHTHPOBAHHBIX
3amad. Ha ypoBHE OCHOBHOTO 00IIIero oopa3oBaHust Y4eOHBIH MaTepual TPYIITUPYETCS BOKPYT PAllHOHAIBHBIX BBIpaKeHUH. AnreOpa JeMOHCTPHPYET
3HaUEHUE MATEMATHKHU KaK S3bIKa JJI MOCTPOSHUS MaTEMaTHYECKUX MOJIeNiei, OMMCaHus TIPOIIECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun o0yueHus
anredpe BXOAAT TaKkKe AalbHEHIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUIEHUSI, HEOOXOIUMOT0, B YACTHOCTH, JJII OCBOCHHUS Kypca MHPOPMATHKU, U
OBJIa/ICHUE HaBBIKAMH JEITyKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHne CHMBOJBHBIX (OPM CITIOCOOCTBYET Pa3BHTHIO BOOOpaKEHUS, CITOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.



Conepxxanue (QyHKIMOHANBHO-TpaQUYECKOW JMHUM HALEICHO Ha TIOJy4eHHEe OOYYaloIIMMHCS 3HAHMH O QYHKOUAX Kak BaKHEHIen
MaTeMaTHYECKOW MOAETH JJIsi OMHMCAaHUS W WCCIEIOBAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBICHUU B Mpupoae W odbmiectBe. M3ydyeHuwe marepuana
CIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCS YMEHHUS HCIOJb30BaTh pAa3UYHBIC BBIPA3UTENIbHBIE CPEICTBA S3bIKA MAaTEeMAaTUKU — CJIOBECHBIE,
CHMBOJIMYECKHE, IpaduuecKe, BHOCHT BKJIa B (POPMHUPOBAHUE MPEICTABICHUH O POJIM MaTEMAaTHKH B Pa3BUTHU [IMBIIIN3ALMH U KYJIBTYPBHI.

CormnacHo y4yeOHOMY IuTaHy B 7-9 Kkiaccax wu3ydaercsi y4eOHBIH Kypc «AureOpay», KOTOpPBIH BKIIIOYACT CIEAYIOIINE OCHOBHBIC DPAa3JIelibl
conepxkanus: «Uucna u BBIYUCICHU», «ANTeOpandeckrue BRIpaKEeHUs», «Y paBHEHHS U HEpaBEHCTBa», «DyHKIIMNY.

Ha uzyuenue yueOHOro Kypca «Anredpa» oroaurcs 306 yacos: B 7 kinacce — 102 yaca (3 yaca B Hezieno), B 8 kinacce — 102 yaca (3 yaca B HeZIeo),
B 9 kiacce — 102 gaca (3 4yaca B HeZIelo).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IEPEXO0]] OT OHOM (OpMBI 3amucu Apodeit k npyroil. [TonaTue panroHanisHOro YKCia, 3aUCh, CPaBHEHHE,
YIOPAI0YMBAHNE PALMOHAIBHBIX Yncell. ApupMeTndecKre ACUCTBUS C PallMOHATIBHBIME YHCIaMy. Perenne 3a1ad u3 pealibHOM MPAaKTUKY Ha YacTH, Ha
JIpoOH.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM: OllpeiesieHue, IpeoOpa3oBaHue BEIPAXKEHUI HAa OCHOBE ONpeAeIeHH s, 3auch O0IbIINX Ynuce. [IpoueHTs!,
3amMch MPOLIEHTOB B BUJIE APOoOU U ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 33/]a4l HA IPOLEHTHI, PELICHUE 33]1a4 U3 peaIbHON MPAKTUKH.

[IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKHUTENN HATYPaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHas MpONOpLUOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

[IepeMeHHBIE, YNCIOBOE 3HAYEHHME BBIPAXKCHUS C INEPEMEHHOM. JlonmycThMble 3HAYeHHUs IepeMeHHBIX. IIpencraBiieHre 3aBUCMMOCTH MEXIY
BeNMYMHAMU B BHIE (hopmyibl. Beraucnenus mo gopmynam. [IpeodpaszoBanne OyKBEHHBIX BBIPaKEHHUI, TOXKICCTBEHHO PaBHBIC BBIPAKCHHS, TIPABUIIA
npeoOpa3oBaHus CyMM U IPOM3BEACHUH, TPaBUiIa PACKPBITUS CKOOOK U IPUBEACHUS OJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnnHowienbl 1 MHOTOWIeHbl. CTeneHb MHOrowieHa. CloeHue, BHIYUTaHue, YMHOKEHUE MHOTOWIEHOB. DOpMyIbl COKpaIEHHOTO YMHOXKEHHUS:
KBaJpaT CyMMBI U KBajpar pasHocTh. PopmMyna pasHOCTH KBaapaToB. Pa3inokeHrne MHOTOYWIEHOB HA MHOKUTEIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHUS, ITpaBuiia MpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUIBHOCTb YPaBHEHUH.

JluneiHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, YNCIIO KOPHEHN JINHEHHOTO YpaBHEHHUS, pellIeHUe TUHEIHBIX ypaBHeHUN. CocTaBlieHne ypaBHEHUI 110
YCIIOBHIO 33J1a4H. Perienne TeKCTOBBIX 3a/1a4 C IOMOLIBI0 YPABHEHUM.

JIuHeliHOe ypaBHEHHUE C JIByMs NMEepeMEHHBIMU U ero rpaduk. Cucrema IByX JMHEHHBIX ypaBHEHHUH C JAByMs IEepeMEeHHBIMU. PemieHue cuctem
ypaBHEHMI crIocOOOM MOJACTaHOBKU. [IprMepsl perieHust TEKCTOBBIX 3a/1a4 C IIOMOIIbIO CUCTEM YpaBHEHHH.

DOyHKIUHA

Koopannara Touky Ha npsimoii. YucioBsle npoMeKyTKH. PaccTossHre MeX Ty IByMsl TOUKaMH KOOPAMHATHOM MPSMOM.

[IpsimoyromnbHas cuctema koopAauHat, ocu OX u Oy. Abcuucca u opauHaTa TOYKM Ha KOOPIUHATHOW miockocTu. [Tpumepst rpadukos, 3ajaHHbBIX
dopmynamu. Urenue rpagukoB peanbHbIX 3aBucumocteil. [lonstue pynkunu. I'padux pynkuuu. CoiictBa GyHkiuil. Jluneitnas Gynkuus, e€ rpapux.
I'paduk dynkum y = |X|. ['padudeckoe penieHne TUHEHHBIX YPAaBHEHUH M CHCTEM JIMHEHHBIX YPaBHEHUIA.



8 KJIACC

Yucia 1 BBIYMCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanmoHanbHOM uucie. Jlecstuunble npuOIMXKEeHHUs HppalMoHalbHBIX uucen. CBoiicTBa
apru(MeTHUECKUX KBAaPATHBIX KOPHEH U UX NMPUMEHEHHE K TPeoOpa30BaHUIO YHUCIOBBIX BBIPAKCHUN U BHIYUCICHUSAM. [leficTBUTEIbHBIC YHCIIA.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPAKeHUS

KBazparHblil TpEXUIICH, pa30kKEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO anreOpamdeckoit npodu. CloxeHue, BEIMUTaHuEe, YMHOXKEHHUE, JICTICHUE anreOpandecKux Jpo0ei.
ParnmonanbHbIe BEIpaXKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemienue ypaBHEHHi, CBOAALIMXCS K JIMHEHHBIM H
KkBazpaTHbIM. [Ipocrelimme 1poOHO-paliiOHaIbHbIE YPaBHEHUS.

I'padmueckas uHTepnperanus ypaBHEHUN C JBYyMs IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YpPaBHEHUH C JBYyMsI lepeMeHHbIMU. [Iprmepsl pemeHus
CUCTEM HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMM.

Penienune TeKCTOBBIX 3a/1au aJIreOpanyeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA M MX cBoOMcTBA. HepaBeHCTBO ¢ 0HOM NepeMeHHOM. PaBHOCWIIBHOCTE HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHO#. CHUCTeMBbI JINHEHHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

DOyHKIUH

[Tonstue pynkuu. O61acTh onpeeNeHuss 1 MHOXKECTBO 3HaueHUH GyHkiu. CriocoObl 3a1aHust QyHKIMA.

I'padux pynkuun. Yrenue cpoiictB ¢pyHkuu 1o e€ rpaduxy. [Ipumepsl rpa@ukoB GyHKIHM, OTpaXkaroUMX pealbHbIE POLIECCHI.

DYHKIHH, ONHCHIBAIONINE MPAMYIO W OOPATHYIO MPONMOPIHOHATBHBIE 3aBUCHMOCTH, HX rpadmku. Pynkimn y = X2, ¥ = X3, y = VX, y=|x].
I'paduueckoe perieHne ypaBHEHUH U CUCTEM ypaBHEHHUH.

9 KJIACC

Yuciaa 1 BLIYHCTICHUS

PanonanbHble 4mClia, WppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBbIC AeCATUYHBIC ApoOU. MHOXKECTBO AEHCTBUTEIBHBIX YHUCEI,
NEHCTBUTENbHBIC YUCIIa KaKk OECKOHEUHbBIE JeCATUYHBIC ApoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM JCHCTBUTENBHBIX YHCET U
KOOPJIMHATHON IIPSIMOA.



CpaBHeHuE 1eHCTBUTENIBHBIX YHCEI, apuMeTUIecKre AeUCTBUS C ACMCTBUTEIbHBIMU YU CIIAMHU.

Pa3zMepsl 00bEKTOB OKPYXKAIOIIETO MUPA, JITUTEILHOCTH MIPOLIECCOB B OKPYKAIOIIEM MHPE.

[pubmmxEénnoe 3HaYeHNE BEIMYUHBI, TOYHOCTH NpuOmmKkeHus. Okpyriaenue uncen. [Ipuknaka u oeHKa pe3yIibTaTOB BEIYUCICHHH.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOJAIINUXCS K TMHEHHBIM.

KBagparnoe ypaBHeHue. Pemienne ypaBHeHUM, CBOAAIIMXCA K KBapaTHbIM. bukBagpatHoe ypaBHeHue. [Ipumepsl pelenns ypaBHEHUN TPETben U
YETBEPTOU CTEIICHEW Pa3JIOKECHUEM HA MHOKHUTEIIN.

Pemmennie npoOHO-pallMOHANIbHBIX YpaBHEHUH. Pelllenne TeKCTOBbIX 3a/1a4 anre0pandyeckuM METOIOM.

YpaBHeHHE ¢ IByMS [IEPEMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JIMHEHHBIX YpaBHEHUH ¢ IBYyMsI IIepeMeHHBIMU. PelieHue cucrem IByx
yYpaBHEHHIA, OJTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoi crenenu. I'paduyeckas nHTEpHIpeTays CUCTEMbl YPAaBHEHHUH C IByMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CrIocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienne nuHEHBIX HEPABEHCTB € OJIHOM IEPEMEHHOMU. Perienne cucreM JIMHEHBIX HEPABEHCTB C OJIHOM nepeMeHHoM. KBajpaTHbie HepaBeHCTBa.
I'padmueckas uHTEpIIpEeTaLIs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMSI [IEPEMEHHBIMHU.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u coiicta. [lapabona, KoopAHMHATHI BEPUIMHBI TApa0OIIbl, OCh CHMMETPHUH Mapadoibl.

I'paduxn dyrkrmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = ||  ux cBoiicTa.

Yucii0Bble NMOCJIEA0BATEILHOCTH U NPOrPECcCUH

[TonsATHE YNCIOBOM MOCIEIOBATEILHOCTH. 3aJaHUE TTOCIIEIOBATEIFHOCTH PEKYPPEHTHOU (popMyItioit U hopMysioii N-To wieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmyisl N-ro uneHa apuGMETHUECKOW U FeOMETPUUECKOM MPOrpeccHii, CyMMbI MEPBBIX N
YJICHOB.

N3obpaxenue 4wieHOB apuMEeTUUECKON 1 TEOMETPUIECKOM MPOTPECCUi TOUKaMU Ha KOOPIUHATHON INTIOCKOCTH. JIMHEHHBIN 1 SKCTIOHSHITNAIbHBIN
poct. CI0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O KYPCA «AJI'EBPA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE pe3yJIbTAThI OCBOCHHSI POTPaMMBbI Y4eOHOTO Kypca «Anredpay XapakTepu3yrTcs:

1) naTpuoTHYecKoe BOCIIUTAHME:

NPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSLIEMY POCCUMCKOW MAaTeMaTHUKH, LIEHHOCTHBIM OTHOUICHHEM K JOCTHXKEHHUSM POCCHUHUCKUX
MaTEeMaTUKOB U POCCUHCKON MaTeMaTUYeCKOM IIKOJIbI, K HCIIOIb30BAHUIO 3TUX TOCTHKEHUH B IPYrUX HAayKaX U MPUKIATHBIX cepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOSI3aHHOCTEH TpaKJaHWHA M peald3allid €ro ImpaB, MPEACTABICHHMEM O MaTEeMaTUYeCKHX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3TTUYHBIX CTPYKTYD, ABJICHUN, IPOLEAYP IPAKIAHCKOr0 00IIecTBa (HapUMep, BRIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYK/€HUIO
STUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKHM MPUMEHEHUEM AOCTH)KCHUN HayKd, OCO3HAHHWEM Ba)KHOCTU MOPAIBHO-3TUYECKUX MPUHIIUIIOB B
JIESITENIBHOCTH YYEHOTO;)

3) Tpya0oBO€E BOCIIUTAHME:

YCTaHOBKOHM Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTHYECKUX 3a7ad MaTeMaTUYECKOIl HAllPaBICHHOCTH, OCO3HAHUEM BaKHOCTU MaTEMaTHYECKOTrO
o0pa3oBaHMs Ha MPOTHKEHUH BCEW JKU3HM AJS YCHEIHOW Mpo(decCHOHANBHOM AESITeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U TIOCTPOCHUEM WHAMBUAYAJTbHON TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C Y4YETOM JMYHBIX HHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K DMOIIMOHATTFHOMY U ACTETUYECKOMY BOCIPUSTUIO MATEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHU, pacCyXIeHU!H, YMEHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIINeH B IeATEeIbHOCTH Ha COBPEMEHHYIO CCTEMY HayYHBIX MPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, IPUPOIBI
U o0IecTBa, MOHUMAaHUEM MaTeMaTHYeCKOH HayKd Kak chepbl 4eIOBEUeCKOW NesATETbHOCTH, JTAloB €€ pPa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTHUS
[IMBHWJIM3AITUH, OBJIAJICHUEM SI3IKOM MaTEeMATHKH U MAaTEMaTHIECKOM KYJIBTYPOU KaK CPEeICTBOM MTO3HAHKS MHUPA, OBJIAICHUEM MPOCTEHIIIMMHU HaBbIKAMU
HCCJIEIOBATEIbCKOM 1eATebHOCTH;

6) pusuveckoe BocnuTanue, popMupoBaHue KyJAbTYPhI 310POBbSI H SMOLMOHAJIBHOI0 0JIarONOJIyYnsi:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTHUECKHWe 3HAHUS B MHTEpecax CBOETO 3JI0POBbs, BEIEHHUs 3J0POBOTO 00pasza KHU3HU (30pOBOE MHUTAHHE,
cOamaHCUPOBAHHBIN PEXUM 3aHITUN U OTIbIXA, peryisipHas (Gu3nueckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKA PEQIIEKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTO )K€ [paBa JIPyroro 4eJoBeKa;



7) 3Ko0JI0rnYecKoe BOCIUTAHKE:

OpUEHTAallMe Ha NPUMEHEHUE MAaTEeMaTHUYeCKUX 3HAHMUU JUIsl pelleHus 3aJad B 00JacTH COXPAaHHOCTH OKPYKAOILIEH Cpenbl, MIaHUPOBAHUS
MOCTYITKOB M OIICHKHU WX BO3MOXHBIX MTOCIICICTBHUH JIsl OKPYXKAIOIICH CPeJIbl, 0CO3HAHUEM II100aIbHOT0 XapaKTepa SIKOJIOTHUECKUX MPOOIeM U MyTei ux
pEIICHUS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K IICfICTBPISIM B yCJIOBI/ISIX HCOHpCHeHéHHOCTI/I, ITOBBIIIICHUIO ypOBHSI CBOCI>’I KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IeCKYIO ACATCIIbHOCTD, B
TOM YHUCJIC yMeHI/Ie yT-II/ITbCSI y l[pyrI/IX Jnoneﬁ, HpI/I06p€TaTL B COBMCCTHOI\/JI ACATCIIbHOCTH HOBBIC 3HAHUS, HABBIKY M KOMIICTCHIIMHU M3 OIIbITA z[pyer;

HE0OXOAMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHUCIe (DOPMYIUPOBATH UJICH, IIOHATHS, TUTIOTE3bI 00 0OBbEKTaX U SBJICHHUIX, B TOM YHCIIC
paHee HEM3BECTHBIX, OCO3HABATh ACHUIIUTH COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BHUTHCE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMUM KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIC PEIICHUS U ICHCTBUS, (POPMYIHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC y'leﬁﬂble JeHCTBUS

Ba3oBble JJoruueckue JeiicTBUA:

BBISBIIAITh W XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHATUH, OTHOIIEHHH MEXAy HOHATUSIMH,
(bopMynHpOBaThH ONpeNeeHUs MOHATUH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBaHMS JUIsl 0000IIEHHs U CpaBHEHUS,
KpUTEpUN IPOBOAMMOIO aHAJIN34,

BOCIIPUHUMATh, (POPMYJIUPOBaTh M NPEoOpPa3OBBIBATH CYXACHUS: YTBEPAUTENbHBIE W OTpULATEIbHbIE, €IUHUYHBbIC, YAaCTHbIE M OOIIue,
YCIIOBHBIE;

BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NTPOTUBOPEUHS B (pakTax, JaHHBIX, HAOJIIOIEHUAX U YTBEPKJICHUSAX, IpeJiaraThb
KPUTEPUU JIs BBISIBJICHHS 3aKOHOMEPHOCTEHN M IPOTUBOPEUUIL;

JIeNIaTh BBIBOJIbI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
pa3buparh J10Ka3aTeNbCTBA MaTeMaTHMYECKUX YTBEpXKIEHUH (TpsAMbIE U OT MPOTHUBHOIO), MPOBOAMTH CAMOCTOSITEIBHO HECIIOKHBIE
JI0Ka3aTeNIbCTBA MaTeMaTHUECKUX (PAKTOB, BEICTpauBaTh ApryMEHTAINIO, IPUBOINUTE MPUMEPHI U KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHbIE
paccyX/eHus;

BbIOMpaTh croco0 pemieHus ydeOHOM 3ajauu (CpaBHHMBATh HECKOJIbKO BapHUaHTOB pELICHMs, BHIOMpATh HanOojee MOAXOASIIUNA ¢ y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTebCcKHe AeiCTBUA.



MCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKHI HHCTPYMEHT MMO3HAHMS, (OPMYIHUPOBATH BONIPOCHL, (PUKCHPYIOLIHE TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOSITEJIbHO YCTAHABJIMBATh KCKOMOE U JIaHHOE, (POPMUPOBATh TMIIOTE3Y, apI'YMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH 10 CAMOCTOATENBHO COCTABIEHHOMY IJIAHY HECJI0KHBIM 3KCIIEPUMEHT, HEOOJIbIIIOE UCCIIeI0OBAHNE 10 YCTAHOBJIEHUIO OCOOCHHOCTEN
MaTeMaTHYeCKOro 00bEeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOM;

CaMOCTOSITENIbHO  (pOpMyJIUpOBaTh OOOOIIEHMS M BBIBOJABI 10 pe3yJbTaTaM IPOBEAEHHOIO HAOJIIOJEHUS, MCCIEJOBAaHUSA, OLEHUBATh
JIOCTOBEPHOCTb ITOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000LICHUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIIBUTATh IIPEAINIOIOKEHHS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSAX.

Pabora ¢ unopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX I PEIICHUS 3a1auu;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATh HHPOPMALIMIO Pa3IMYHBIX BHJIOB U OPM MPEACTABICHUS;

BEIOMpaTh (PopMy mpeacTaBiieHUus WHPOPMAIMU W WILTIOCTPHPOBATH PEIIaeMbIe 33aJa4d CXEMaMH, JHarpaMMaMH, WHOW TpaduKod W UX
KOMOHMHAIIASIMHU,

OILICHUBATh HAJAEKHOCTh HH(OPMAIIMH IO KPUTEPHSIM, TIPEATIOKESHHBIM YUUTEIIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

BOCIIPMHUMATh U (POPMYJIMPOBATh CYKACHUS B COOTBETCTBUU C YCIOBUSAMH U LIEISIMU OOILIEHUS, ICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh MOACHEHUS 110 X0y PEIIECHUS 33Ja4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN PE3yibTarT;

B X0/1€ 00CYXJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOi TeMbI, TPOOJIeMbl, pelaeMoi 3a1a4H, BEICKa3bIBaTh UJICH, HAllEJICHHbIE Ha
MOMCK PEIICHHUS, COTIOCTABIIATH CBOM CYKIEHUS C CYKICHUSIMH IPYTHX YYaCTHUKOB JIManora, oOHapyXUBaTh pa3IMiKe U CXOJICTBO MMO3ULIUH, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,

IPEJICTaBIISTh PE3YJAbTaThl PELICHUsI 33a[auM, SKCIEPUMEHTA, UCCIEOBaHMs, MIPOEKTa, CAMOCTOATEIbHO BhIOMpaTh (hOpMaT BBICTYILICHHUS C
y4€TOM 3a/1a4 IPE3EeHTAUU U OCOOCHHOCTEHN ayIUTOPHH;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON 1 UHIUBUYaIbHOU paOOTHI MpU pPelIeHUH Y4eOHbIX MaTeMaTUUECKUX 3ajay;
NPUHUMATD 11€JIb COBMECTHOMN JEeSTEeIbHOCTH, MJIAHUPOBATh OPraHU3aIlMI0 COBMECTHON paboThl, paclpeensTh BUAbl padoT, JOroBapuBaThCs,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B IPYNIOBBIX opmax paboThl (00Cyk1eHUsI, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh pabOThI U
KOOpPJMHHUPOBATh CBOM JEHCTBHS C JPYIrMMH 4YiI€HAMH KOMaH[bl, OLIEHMBATh KaueCTBO CBOEr0 BKJIaJa B OOIIMI MPOJYKT MO KPUTEPHSIM,
c(OpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepcaJibHbIE y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:



®  CaMOCTOSITEJIBHO COCTABISTH IJIaH, aJITOPUTM PEIICHUs 3a7audl (MM €ro YacTh), BBIOMPATh CIIOCOO PEeIIeHHs C YIETOM HUMEIOIIUXCS PECypCcOB

U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C yu€TOM HOBOM HH(pOpMALIHH.
CaMOKOHTPOJIb, IMOLIMOHAJIBLHBII HHTEJJICKT:

e BJAJETh CIIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS IIPOIiecca U pe3ysbTaTa pellieH!s] MaTeMaTHYecKo 3a1a4H;

® IpeABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3aladd, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENILCTB, HAlIGHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH OCTaBIEHHON L€ U YCIOBHUIM, OOBACHATh MPUYHUHBI TOCTUKEHUS WIH HEJOCTHXKEHUS
eJIM, HAXOAUTh OIINOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHiy o0y4yeHus B 7 Kjacce 00y4JaroNIHIACs MOTYIHT CICIYIOIINE MPEAMETHBIC PE3yIbTaThI:

Yuciia 1 BbIYMCICHHSA

BoinonHsaTe, coyeTast ycTHbIE ¥ MUCbMEHHBIE TPUEMBI, apu(METHUYECKHE IEHCTBUS C PAallMOHAIIBHBIMH YHCIIAMHU.

HaxonuTh 3Ha4eHMs] YUCIIOBBIX BBIPAXEHHUI, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI M MPHUEMBI BBIUMCICHHS 3HAYEHUU IPOOHBIX BBIPAKEHUH,
coJiepKaniux OOBIKHOBEHHBIC U IECATUIHBIC IPOOH.

[Tepexonuth OT 0/1HOM (HOPMBI 3aMKMCH YUCET K Ipyrou (MpeoOpa3oBhIBATH NECATUUHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO,
B YaCTHOCTH B O€CKOHEUHYIO IECATUYHYIO TPOOB).

CpaBHMBATh U yNOPSAJOUUBATH PALIMOHATIBHBIE YHCTA.

OKpyrysTh YuCIna.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCICHHUM, OLICHKY 3HAYEHUN YHUCIIOBBIX BBIPAKCHWU. BBITONHATH NEHCTBUSA CO CTENECHSMH C
HaTypaJIbHBIMH ITOKa3aTeIMHU.

[IpuMeHATh pU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKHUTEIHN HATYPAJIbHBIX YHCEIL.

PemaTtp npakTUKO-OpUEHTHPOBAHHBIE 337aud, CBS3aHHBIE C OTHOIIEHUEM BEJIMYUH, IPONOPLHOHAIBHOCTBIO BEJIMYMH, IPOLIEHTaMH,
MHTEPIPETUPOBATH PE3YNbTAThl PEIICHU 3a/1a4 ¢ YYETOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU pacCcMaTPHUBAEMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHUs!

Hcnonp3oBatek anreOpandeckyto TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B MPOLIecCe OCBOGHUS Y4eOHOr0 MaTepHasa.

HaxonuTh 3HaueHns OyKBEHHBIX BBIPAXKECHHM MTPH 3a/1aHHBIX 3HAYCHHSX NTEPEMEHHBIX.

BoinonHsATe mpeoOpa3oBaHus LENOro BEIPaXKEHHsI B MHOTOWIEH IPUBEIEHUEM MOJOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

BoInonHATs yMHOKEHHE OIHOWJIEHA HA MHOTOWIEH M MHOTOWJIeHa HA MHOTOWIEH, IPUMEHSATH (OPMYJIbl KBaJpaTa CYMMBbI U KBaJpaTa pa3HOCTH.
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OcCymiecTBIATh pa3ioKeHUe MHOIOWIEHOB Ha MHOKUTENIM C IMOMOILBIO BHIHECEHUS 332 CKOOKM OOIEro MHOXHTENs, IPYHNIIMPOBKHU CIIaraeMbIX,
npuMeHeHHs (OpMYI COKPAIEHHOTO YMHOKEHUSI.

[TpumensTh MpeodpazoBaHUs MHOTOWICHOB ISl PELICHUS PA3IUYHBIX 33/1a4 U3 MATEMAaTUKH, CMEKHBIX [IPEIMETOB, U3 PEaIbHON MPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPaJIbHBIMH [10OKA3aTENIAMU JUIsl TPeoOpa30BaHusl BbIPAKEHU.

YpaBHeHus] 1 HEPABEHCTBA

Pemats nuHENHbIE YpaBHEHHS C OJHOU IIEPEMEHHOM, IPUMEHSS IIpaBuIa IEpexo1a OT UCXOJHOI0 YPaBHEHUsI K paBHOCUIIbHOMY eMy. IIpoBepsTs,
SIBJISIETCS JIM YUCIIO KOPHEM ypaBHEHMUSI.

[TpumensTh rpaduyeckrue METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupats npuMepsbl nap YUce, ABISIOIINXCS PELICHUEM JINHEIHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMU.

CTpouTh B KOOPAWHATHOHN IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMs TMEPEMEHHBIMHU, MOJB3YSICh TrpadUKOM, MPUBOIUTH HMPUMEPHI
pelIeHNs ypaBHEHUS.

Pemate cucremsl ABYX JTMHEHHBIX YpaBHEHHH € IBYMs IEPEMEHHBIMH, B TOM 4YHCJIe IpaUuUeCcKH.

CocTaBiATh U pelarh JIMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHMM IO YCIOBMIO 3a/layl, MHTEPIPETHUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4Ml MOJIY4E€HHbIN pe3ynbTar.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH, HHTEPBaJbl, 3alIUChIBATh YHCIIOBbIC
NPOMEXYTKH Ha aaredpandeckoM s3bIKe.

OtMmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOUKH I10 33/1aHHBIM KOOpJIMHATaM, CTPOUTh rpaUKyu JTMHEHHBIX QyHKIMNA. CTpOUTh rpa@uK GyHKIMH Y =
x].

OnwuceIBaTh C NOMOIIBIO (DYHKIMI M3BECTHBIE 3aBUCUMOCTH MEXK/Y BETMUMHAMM: CKOPOCTh, BPEMs, pacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOMMOCTb,
POM3BOIUTENBHOCTh, BpeMs, 00bEM PaOOTHI.

Haxoauth 3HaueHre QyHKIUH MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduuecknii cnocod npeacTaBieHus U aHaan3a HHOpMaIuu, U3BJIEKaTh U HHTEPIPETUPOBATH HHPOPMAIUIO U3 TPAPUKOB PEATbHBIX
IIPOLIECCOB U 3aBUCUMOCTEHN.

K koH11y 00y4enus B 8 kjiacce o0y4yaromuics MONTy4UT CIEAYIOINE PEAMETHBIE pe3yIbTaThl:

Yucsa v BbIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTENBHBIX YHCEN JUISl CPaBHEHMs, OKPYTJICHHS W BBIYMCIEHUH, U300paxarhb
JEHCTBUTENBHBIE YUCIIa TOUKAMU HA KOOPAMHATHOM MPSIMOM.

[IpumensaTh MOHATHE apU(YMETHUECKOro KBAJAPATHOTO KOPHS, HAXOIWTh KBaJpaTHble KOPHH, HCIOJB3YS MPU HEOOXOIUMOCTH KaJbKYIATOP,
BBITNOJIHATH peoOpa3oBaHus BhIPAXKEHUMN, COJEpKAIIMX KBalpaTHbIE KOPHU, HUCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anMCcH OOTBIITNX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX Apo0OeH u crerneneit uncia 10.
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Anredpanyeckue BbIpaKeHUs

[IpuMeHsTh MOHATHE CTENIEHU C LIETBIM MOKA3aTeJIEM, BBIMOIHATH IPEe0Opa30BaHMS BBIPAXKEHUN, COIEPKAIINX CTEIICHU C LIEIbIM IT0Ka3aTeIeM.

BrInonaHsaTh TOX/AECTBEHHBIE MPE0OPa30BaHUs PAllMOHATBHBIX BHIPAXKEHUN HA OCHOBE MPABWII ICUCTBUI HAJ MHOTOWICHAMH U aJIre0pandyecKuMu
JIPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTh mpeoOpa3zoBaHus BRIPAKECHUN JJIs PEIICHUS PA3IMIHBIX 33/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX MPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHus1 M HEPaBEHCTBA

Pemars nuHeiHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHANIbHBIC YPABHEHUS, CBOIALINECS K HUM, CUCTEMBI IBYX YPaBHEHHM C ABYMS [IEPEMEHHBIMHU.

[TpoBoauTH mpoCTEHIINE HCCIENOBaHMS YPaBHEHMH W CHCTEM YpaBHEHUH, B TOM YHCJIE C MPUMEHEHHEM TIpaduyecKuX MpefCcTaBlIeHUN
(ycTaHaBIMBaTh, UMEET JIM YPABHEHHUE WIIM CUCTEMA YPAaBHEHUHN PEIICHUs], €CITH UMEET, TO CKOJIbKO, U TIpoyee).

[Tepexonuthb OT ciioBecHON (HOPMYTUPOBKHU 3a7aud K €€ alireOpandecKor MOJIENIH C TIOMOIIBIO COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMbl YPaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4M MOJYYCHHBII pe3ysbTar.

[TprMeHsTh CBOICTBA UNCIIOBBIX HEPABEHCTB VISl CPABHEHHU S, OLIEHKHU, PEIIATh TUHEIHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U X CUCTEMBI, 1aBaTh
rpaduUeCcKyr0 WILTIOCTPAIIMIO MHOXKECTBA PEIICHUN HEPABCHCTBA, CUCTEMbl HEPABCHCTB.

DOyHKUUHA

[TonnMaTh U KCIONIB30BaTh (DYHKIIMOHAIBHBIE MOHATUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHHS), ONPEENATh 3HaueHUue (QYHKIUHU 110
3HAUEHUIO apTyMEHTa, ONPEAETATh CBOMCTBA (DYHKIIMU 1O e€ TpaduKy.

Ctpouts rpaduku 37€MEeHTapHbIX PYHKIMHA BUJA:

y=kix, y =X, y=x%y = x|, y = VX, OIiCHIBaTH CBOICTBA YHCIOBON (YHKIMH 10 & rpaduKy.

K xonmy o0yuenus B 9 ki1acce 00y4aromuics MoayquT CIeAYIONIMe MTPEAMETHBIC PE3YIbTAThI:

Yucsa ¥ BbIYUCICHUSA

CpaBHMBATh U yNOPSAA0YMBATH PAlUOHATIBHBIE U UPPALIMOHATIbHBIE YHCIIA.

BreimonasaTe apudmeTndyeckue NEUCTBUS C PAMOHATBHBIMU YHCIAMHU, COYETas YCTHBIE W NMHCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCICHHS C
UPPALMOHATIEHBIMU YHCIIAMH.

Haxoauts 3HaueHust cTeneHei ¢ NenbIMU MOKa3aTeNsIMU U KOPHEH, BBIYUCIIATh 3HAUYE€HUS YUCIOBBIX BBIPAKEHUM.

OKpyriaTh 1eUCTBUTENbHBIE YHCIIA, BHIOJIHITH MPUKUIKY PE3yJbTaTa BEIYMCICHHUM, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHUsI M HEpaABEHCTBA

Pemiate nuHeliHbIE ¥ KBapaTHBIC YpaBHEHUS, YPABHEHUS, CBOISIINECS K HUM, TIPOCTEHIITHE TPOOHO-pAIMOHATBHBIC YPaBHEHUSI.

Pemiate cuctembl IByX JMHEHHBIX YpaBHEHUW C JIBYMsI EPEMEHHBIMU M CUCTEMBI JBYX YPAaBHEHMI, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISETCS
JIMHEVHBIM.
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Pemrate TekcTOBBIE 3aJa4n aﬂre6pa1/1quKI/IM crocobom ¢ IIOMOIIBIO COCTABJICHUA YpPaBHCHHUA HWIIM CHUCTEMBI JIBYX ypaBHeHI/Iﬁ C IIByM:A

NEPCMCHHBIMU.

[IpoBomuTh mMpoOCTEHIINE HCCICAOBAaHHUS YpPAaBHEHHH W CHCTEM YypaBHEHHMH, B TOM YHCJIE€ C NPUMEHEHHEM TIpadUuecKuX MpeCTaBICHUN

(ycTaHaB/IMBaTh, UMEET JIU YPaBHEHHE UM CUCTEMa YpaBHEHUI pEIeHHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEee).

Pemrate nuHelHbIC HEpaBCHCTBA, KBaAPaTHbIC HCPABCHCTBA, I/1306pa}KaTb pPE€UICHUEC HEPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alUChbIBaTh PCHICHUE C

IIOMOIIBIO CHUMBOJIOB.

Pemrate cucTteMbl JIHHEHHBIX HCPABCHCTB, CHUCTCMblI HCPABCHCTB, BKIIIOYANOMIUC KBAJAPaTHOC HCPABCHCTBO, I/I306pa)KaTb pPeIICHUC CHUCTCMbI

HECPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3aIMChbIBaTh PCIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIICHUU PA3JIMYHBIX 3a/1a4.
DOyHKUUHA
PacrioznaBath (hyHKIIMY H3y4eHHBIX BUAOB. [loKa3bBaTh CXEMaTHYECKH PACTIONOXKEHUE Ha KOOPIUHATHOH TUIOCKOCTH TpadukoB GpyHKIMK BUA:

y=kx, y=kx+b,y=kix,y=ax?+bx+c,y=x%y=1X,y = ||, B 3aBuCHMOCTH OT 3HaYeHNiI KOIYDUIMEHTOB, OMUCHIBATH CBOHCTBA (hYHKIHIL.

Crpouthb 1 n300paXkaTh CXeMaTHUECKH rpadUKU KBaJpaTUUHBIX (QYHKIUH, ONMUCHIBATH CBOWCTBA KBaAPATUYHBIX (DYHKIMH IO UX IpaduKaMm.
Pacnio3naBate kBagpaTHuHyI0 (QYHKIHIO 1O (hopMyIie, MPUBOAUTH IPUMEPHI KBaIPATUIHBIX (DYHKIMIA U3 PEATbHON KU3HH, (PU3UKU, TEOMETPHUH.
YuciioBble MOC/I€10BATEILHOCTH W IPOrpeccuH

Pacnio3HaBate apupMeTHYECKYIO0 M TE€OMETPUYECKYIO IPOTPECCUU MPH pa3HbIX CIIOCO0aX 3a/laHUs.

BbINONHATE BEIYUCIEHHS C UCIIOJIb30BaHUEM (OpMYIT N-TO WieHa apu(pMEeTHUYECKON U TeOMEeTPHUECKOM MpOrpeccuii, CyMMBbI MEPBBIX N YJIEHOB.
N306paxaTh uiaeHbl NOCIeI0BAaTENBHOCTH TOUKAMU Ha KOOPIMHATHON TIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YHMCIOBBIMH MOCIEA0BATEIBHOCTSAMHU, B TOM YHCIIE 3a/1a4l U3 pealbHON KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJISATOPA,

U(PPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpouabnsie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeuncieHnd. PanonansHbIe o5 1 bu6mmoreka [IOK
yucia https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
2 AnreOpandecKkue BoIpaKCHUS 27 1 https://m.eds0o.ru/7f415690
bu6mmoreka [IOK
2 1
3 ¥ PaBHCHHS H HEPABCHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24 1
OOpAMHATEI M rpaguicH. Pyniin https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 000 6 1
OBTOPEHHE 1 0DODIICHIE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoabnbie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Yucaa u Biuuciaenus. Kpaaparasie bu6mmoreka [IOK
1 15
KOPHHU 1 https://m.edsoo.ru/7f417af8
9 Yucaa u BpruucjaeHuss. CTeneHp ¢ mesbIM 7 bu6mmorexa [IOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AsredOpanyeckue BbIpasKeHMsl. 5 bubnnoreka [JOK
KBaapartuslii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AsiredOpanyeckue BbIpasKeHMsI. 15 1 bubnnoreka [JOK
Anrebpanueckast poOb https://m.edsoo.ru/7f417af8
YpaBHeHusi M HepaBeHcTBa. KBajpaTHbie bubnuotexa [JOK
) 15 1
ypaBHEHUS https://m.edso0.ru/7f417af8
5 YpaBHenusi u HepaBeHcTBa. CHCTEMBI 13 1 bubnunorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHeHMsI M HEPABEHCTBA. 12 1 bubnuotexa [JOK
HepasencTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
() .
8 YHKIUHH. OCHOBHbIC NOHATHA > 1 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
9 () U 9
yHIUIH. HHCI0BbIC pyHicLH https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10 I1 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsbl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9 bu6mmoreka [IOK
qpcna https://m.edsoo.ru/7f419d08
9 YpaBHeHNsI M HEPABEHCTBA. Y PABHEHHUS C 14 1 bubnuotexa [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo0.ru/7f419d08
YpaBHeHnusi u HepaBeHcTBa. CrUCTEMBbI bubnnoreka [JOK
3 . 14 1
ypaBHEHUI https://m.edsoo.ru/7f419d08
bu6 K
4 YpaBHeHnusi u HepaBeHcTBa. HepaBeHcTBa 16 1 hgpsji?/?;lr?dzgﬁ’u 17§419d08
bu6mmoreka [IOK
5 ) 16 1
YHICHIHA https://m.edsoo.ru/7f419d08
6 YucroBble OCIE0BATENBHOCTH 15 1 bubmorexa LIOK
A https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HaHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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IIpunosxkenune k padoyeii nporpamme
«®opmbl yyera padoyeil NpOorpaMMbl BOCIIUTAHUS»

Bocnumamenwvnviit nomenyuan npeomema «Mamemamuka» peannuszyercs 4epes:

e nolOyxnaeHue oOyyaroumxcs coONIoAaTh Ha ypOKe OOIICTPUHSAThIE HOPMBI IMOBEACHHUSA, MpaBuja OOLIEHUS CO CTapIIUMHU (MeJaroruuyecKuMu
pabOTHUKAMU) M CBEPCTHHKAMU (0OYJAIOIIUMUCS ), IPUHIIUITB YIeOHON TUCITUIUIMHBI U CAaMOOPTraHU3aluu. MeToIbl U IPUEMBI: 00CYXJICHHUE TIPABHII
oOumieHust co  crapmiuMu  (YYUTENsIMH) U CBEPCTHUKAMH(IIKOJIBHUKAMH), TMPUHUOUNB y4eOHOHW JUCHUIUIMHBI M CaMOOpTraHM3allNH,
® IPUBJICYCHNE BHUMaHUs 00yUJaIONMUXCsl K ICHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YPOKax MPEAMETOB, IBJICHHUM, COOBITHI uepe3: oOpalieHrne BHUMAHUS
Ha HPABCTBEHHBIE ACHEKThl HAYYHBIX OTKPBITHH, KOTOPHIE M3y4alOTCS B JAHHBIA MOMEHT Ha YpOKE; Ha MPEICTABUTENICH YYEHBIX, CBSI3aHHBIX C
M3y4aeMbIMH B IaHHBII MOMEHT T€MaMH, Ha TOT BKJIa/J, KOTOPBI OHU BHECTH B pa3BUTHE HAIIe CTpaHbl U MHUPA, HA JIOCTOWHBIE MOAPAKAHUS IPUMEPHI
WX KU3HU, HA MOTUBBI UX MOCTYIKOB. METOJBI M MPUEMBI: OpraHu3aIus paboThl C MOJIydaeMOil Ha YPOKE COIHMAIBHO — 3HAYMMOW WH(OpMaIueH,
WHUIIUUPOBAHUE ee oOcyxaeHus, BBICKA3bIBAHUS o0y4armuMucs CBOETO MHEHWUS, BBIPAOOTKH CBOETO OTHOIICHHS,
® VICTIOJIb30BaHUE BOCITUTATEIBHBIX BO3MOKHOCTEH COIEpPIKaHUs YIeOHOTO mpeaMeTa il (GOPMUPOBAHUS Y O0yUJAIONTUXCS POCCUUCKHUX TPAIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M COLMOKYJIBTYPHBIX IIEHHOCTEH. MeToAbl U MpHUEMBbl: JAEMOHCTpalusl AETAM MpUMEpa OTBETCTBEHHOTO, TPaKIaHCKOTO
MOBEJICHUS, TPOSBIICHUS YETOBEKOIIOOMS U JO0OPOCEpACYHOCTH, Yepe3 MOoA00p COOTBETCTBYIOUIMX TEKCTOB I UYTEHHWS, 3a/lad Ui PEIICHHS,
MPOOJIEMHBIX CUTYallui A7t OOCYKICHHS B Ki1acce);

® BKJIIOUYEHHE B YPOK HUTPOBBIX NPOLEIYpP, KOTOPBhIE TMOMOTAIOT MOJJAEPKAaTh MOTHBAIMIO OOYYAIONIMXCS K TOJYYEHUIO 3HAHWM, HATKUBAHHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOIIEHHH B KJacce, IOMOTalT YCTAHOBJIEHHUIO J0OOpOXKenarenbHOW atMochepbl BO BpeMs  YpOKa;
e T[pUMEHEHHWE Ha  YpPOKE  HWHTEPAKTHUBHBIX  (QopM  pabOThl, CTHUMYJIHPYIOIIMX  [O3HABAaTENIbHYI0  MOTHBALUIO  OOYYarOIIUXCS.
® IPUMEHEHHE TPYNIIOBOM pabOTHI UK padOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHIO HABHIKOB KOMaHTHON pa0OTHI U B3aUMOJICUCTBUIO C IPYTUMU
00yJaroIUMHUCH.

® BHIOOp U HCIIOJIb30BAHHME HA YPOKAaX METOJOB, METOJUK, TEXHOJOTHIA, OKA3bIBAIOIIMX BOCHUTATENFHOE BO3JCHCTBUE HA JIMYHOCTh B COOTBETCTBUU C
BOCITUTATEILHBIM HICAJIOM, IIEJIbIO U 33]]Ja4aMHi BOCTTUTAHUS;

® UHUIIMUPOBAHKE U TIOJIICPKKA UCCIIEOBATEIBCKOM NeATETHbHOCTH KOJIHHUKOB B (hOpMe BKIFOUEHHS B YPOK Pa3IMUHBIX UCCIIEOBATEIbCKUX 3aJaHUN
U 3a/a4y, 4TO JaeT BO3MOXKHOCTh OOYUYaroIUMCSl MPUOOPECTH HABBIKM CAMOCTOSITENIFHOTO PEIICHUS TEOPETUYECKOW MpOOIeMbl, T€HEPUPOBAHUS U
odopmITeHUS COOCTBEHHBIX TUTIOTE3, YBaXUTEITHHOTO OTHOIIIEHUS K qyKUM UIesM, MyOJIUIHOTO BBICTYIUICHHS,
apryMEHTHUPOBAHUSI M OTCTAMBAHUS CBOEM TOUKHM 3peHUs. METONbl M MpUEMBl: pealu3alus WHIMBUAYAIbHBIX W TPYHIOBBIX HCCIEAOBATEIbCKUX
MIPOEKTOB.

® YCTaHOBJICHUE YBAXHUTEIbHBIX, TOBEPUTEIHHBIX, He(hOPMAaTbHBIX OTHOIICHUN MEXAY yYUTENIeM U YYCHHKaMH, CO3JaHHe Ha YPOKaX dMOIMOHAIBHO-
KOM(OPTHO# Cpebl;

e opraHm3aius IedcrBa MOTHBUPOBAHHBIX M JPYAUPOBAHHBIX YYAIIUXCS HAJ HMX HEYCHEBAIOUIUMHU OJIHOKJIACCHUKAMHM, AIOIIETO HIKOIbHUKAM
COIIMAIbHO 3HAYMMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIU. METO/ bl U MPUEMBI: HACTABHUYECTBO.
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