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IHOACHUTEJIBHAA 3AIINCKA

AnreOpa sBISIETCS OOHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro o0Opa3oBaHUs: OHA
oOecreynBaeT MU3yuYeHUE NPYruxX AUCHMIUIAH, KAaK €CTeCTBEHHO-HAY4YHOTO, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOGHUE HEOOXOAMMO JIUIsl IPOJOIKEHUS] 00pa30BaHMs U B TOBCEAHEBHOM Ku3HU. Pa3Butne
y oO0ydarolmmxcs Hay4HbIX [MPEACTABICHUI O TMPOUCXOKACHUM U CYIIHOCTH aire0panyecKux
abcTpakiuid, crmocobe OTpaKeHUS MATeMaTHYECKOW HAyKOH SIBIEHUH M TPOIECCOB B TNPHUPOJIE U
o0uiecTBe, pojid MaTeMAaTUYECKOr0 MOAEIUPOBAHUS B HAyYHOM MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS M KAYeCTB MBIIUICHUS, HEOOXOIUMBIX JUIS aJanTalid B
coBpeMeHHOM I poBoM oOiecTBe. M3yuenue anreOpsl odbecreynBaeT pa3BUTHE YMEHUS HAOII0IaTh,
CpaBHUBaTh, HAaXOIWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apryMEeHTUPOBAHHO OOOCHOBBIBATh CBOM JCHCTBHS U BHIBOJIBI, (POpMYIHpOBaTh yTBepxkaAcHUS. OCBOCHHE
Kypca aireOpbl 0o0ecCIeYrBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYArOIIUXCA: OHH HCHOJIB3YIOT
JNEAYKTUBHBIE U WHIYKTHUBHBIC PAaCCYXACHHS, 0000IIEHHWE M KOHKPETHU3alHI0, a0CTparupoBaHuE U
anayioruro. OOydeHue anredpe MpeanoiaracT 3HAYUTEIbHBIH 00BEM CaMOCTOSTEIBHON ICATCIBHOCTH
oOyyaromuxcs, MO3TOMY CaMOCTOSITEIbHOE PEIICHUE 3a/lay SBISETCS pealu3alueil AesiTeNbHOCTHOTO
MPUHLINAIIA O0OYyYEHUSI.

B crtpykType mporpammbl yueOHOTO Kypca «Anredpa» A OCHOBHOIO o0Iiero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJIepKAaTeIbHO-METOAUYECKUEe JUHUM: «Yucina W  BBIYUCICHUSY,
«AnreOpanueckue BBIpOKEHUS», «YpaBHEHHS U HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX
COZIePKATEITbHO-METOJUUYECKAX JIMHUM pa3BUBAETCS HA TMPOTSHKEHWH TPEX JIeT H3Y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYTMMH €ro JuMHUAMH. B xoze wu3ydeHuss ydeOHOro kypca oOydarommmcs
MIPUXOIUTCS JIOTHYECKH PACCYKAATh, HCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M € 5THUM B
nporpamMMmy yueOHOTo Kypca «Anredpa» BKIIOUEHbl HEKOTOPBIE OCHOBBI JIOTHKH, NPE/ICTaBICHHBIE BO
BCEX OCHOBHBIX pa3leiax MaTeMaTHYecKOro oOpa3oBaHMsT U CIOCOOCTBYIOIIME  OBJaJICHUIO
00y4aroIUMHCST OCHOB YHUBEPCAJIbHOTO MaTEeMaTH4eCKOro si3bika. CopepikaTesIbHOW U CTPYKTYpPHOM
0COOEHHOCTBIO YU€OHOTO Kypca «Anredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapakTep.

Conepxxanne nuHHUM «YuCla W BBIYMCICHUS» CIYKUT OCHOBOHM sl JaJIbHEHIIEro W3ydeHHs
MaTEeMaTHKH, CIIOCOOCTBYET DPAa3BUTHIO y OOYYArOMIMXCS JIOTHYECKOrO MBIIUICHUS, (HOPMHUPOBAHUIO
YMEHUS MOJIb30BATHCS AITOPUTMAMHU, A TaKXkKe NMPHUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX
JUIsSL TIOBCETHEBHOW JKM3HU. Pa3BUTHE MOHATHS O YUCIIE HAa YpPOBHE OCHOBHOTO 0OOLIero oOpa3oBaHUs
CBSI3aHO C pAlMOHAJIBHBIMM W HUPpAMOHAIBFHBIMU YHCIaMH, (OPMHPOBAHHUEM TPEACTABICHUNA O
NEHCTBUTENLHOM 4YHCIIEe. 3aBEpIICHHE OCBOEHUS UHMCJIOBOM JIMHUU OTHECEHO K CpeaHeMy oOuiemMy
00pa3oBaHUIO.

Conepkanue NByX alnreOpanuecKux JUHUN — «AnreOpandeckue BBHIPOKCHHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIOCOOCTBYET (POPMHPOBAHUIO Yy OOyYarOIUXCS MaTeMaTHYeCKOro armapara,
HE0OXOIMMOTO0 sl PEIIeHUs 3a7ja4 MaTEeMAaTHKH, CMEXHBIX MPEAMETOB U NMPAKTUKO-OPUEHTHUPOBAHHBIX
3agady. Ha ypoBHe OCHOBHOTrO o0miero oOpa3oBaHus Y4eOHBIH MaTepuan TPYNIUPYETCS BOKPYT
palMoHAaJIbHBIX BbIpaKeHU. Anredpa JIeMOHCTpPHpPYeT 3HAUeHHME MAaTEeMaTUKW Kak s3bIKa s
IIOCTPOCHUS MaTEMaTHUUECKUX MOJEJIEH, ONMUCaHUs MPOLIECCOB U SBJIECHUIN peasbHOro Mupa. B 3amaum
oOyueHust anrebpe BXOAAT TakkKe JalbHEWIee pa3BUTHE AITOPUTMHUYECKOTO  MBIIUICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JMJIsi OCBOCHHS Kypca HWH(GOPMATHKH, W OBJAJCHHE HaBBIKAMH
NEAYKTUBHBIX paccyxaeHuil. I[IpeoOpazoBaHue CHUMBOJBHBIX (OPM  CIIOCOOCTBYET  Pa3BUTHUIO
BOOOpaXEHUsI, CIIOCOOHOCTEN K MaTEMaTHUECKOMY TBOPUYECTBY.

Copepxanrie (GyHKIMOHATBHO-TpaUUYECKON JIMHUM HalleJIeHO Ha TMOJy4YeHHE OOy4JaroUMMUCS
3HAHUA O (YHKIUSX KaK BaXKHEHUIIEH MaTeMaTHYeCKOW MOJENH IS OINWCAHWS W HWCCIICIOBAHUS
pa3HOOOpa3HBIX MPOIIECCOB U SBICHUN B MpHpojae U obmiecTBe. M3ydyeHne maTepuana CrocoOCTBYET
Pa3BUTHIO Yy OOYYArOIIMXCS YMEHHS HCIOJIb30BAaTh pA3JIMYHBIC BBIPA3UTEIBHBIE CPEICTBA S3BIKA
MaTEeMaTHUKH — CIIOBECHBIC, CHMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIadA B (OPMUPOBAHUE
MPEJCTABICHUIA O POJIM MATEMAaTUKU B PA3BUTHH [IUBIIIN3ALUHN U KYJIbTYPHI.

CornacHo ywyeOHOMY miaHy B 7-9 kimaccax u3ydaercss y4eOHbI Kypc «Amnredpay», KOTOpbIH
BKITIOYAET CIICAYIONINE OCHOBHBIE pasJieNibl coaepikaHus: «Hucna M BBIYHUCICHUS», «AlreOpamdeckue
BBIPXKCHUS», «YpaBHEHUS U HEPABEHCTBaY», «DyHKIIUNY.



Ha uzydenue yueOnoro kypca «Anredpa» oroaurcs 340 yacos: B 7 kinacce — 136 yacoB (4 yaca B
Heneno), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9 kimacce — 102 vaca (3 vaca B HeZleio).

COIEPKAHUE OBYYEHUA
7 KIIACC

Yucaa u BbIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXO0] OT OXHOW (OpPMBI 3amucu Apodel K APYyrou.
IlonATHEe paLMOHAJIBHOIO YHCIA, 3alMCh, CPABHEHME, YIOPAJOYMBAHHWE PALMOHAIBHBIX YHCEI.
ApudmeTrueckue ACHCTBUS ¢ pallMOHAIBHBIMHM 4yKciaaMH. PenieHue 3anay U3 peasibHOM NMpaKTUKU Ha
4acTH, Ha IpoOH.

CreneHp ¢ HaTypaJbHBIM IIOKA3aTEJEM: OIpE/EIeHHE, IPeo0pa3oBaHNEe BbIPAXKEHUM HAa OCHOBE
oIpeJieNieHus], 3anuch OosbIMX yncen. [IpolneHTsl, 3anuch MpOLEHTOB B BUAE ApoOU U Apodu B BHJE
IIPOLIEHTOB. TpU OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI, pELICHUE 3a/1a4 U3 PEAIbHON ITPAKTHUKH.

IIpuMeHeHne NpU3HAKOB IE€IUMOCTH, Pa3/I0KEHNE HA MHOXKHUTEIN HATYPaJIbHBIX YHCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHAs MPONOPLIMOHAIBHOCTH.

AJsiredOpandeckue BbIPasKeHUsI

[lepemenHbIE, YHMCIOBOE 3HAYEHUE BBIPAXKEHUS C TEpEeMEHHOW. JlomycTumble 3HAYCHUS
nepeMeHHbIX. IlpeacTaBieHne 3aBUCUMOCTH MEXAY BeIMYMHAMHU B BUAE (opMyibl. Beruucinenus mo
¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BBIPAXKEHUMN, TOXKJIECTBEHHO paBHBIE BBIPAXKEHMs, MpaBHIa
npeoOpa3oBaHUsl CyMM M TIPOU3BEJNCHHH, MpaBHJa PACKPHITUS CKOOOK M TpPHBEIEHHUS MHOAOOHBIX
CllaraeMbIXx.

CBoJCTBa CTENIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

Opnounenel um MHorouneHel. Crenenb MHorouieHa. CIIOXKEHWE, BBIYUTAHUE, YMHOXKEHUE
MHOro4JeHOB. POpMyJIbI COKpaIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI M KBaJpar pa3HocTH. Popmyna
Pa3HOCTH KBaApaToOB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKHTEIIN.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBHJa NpeoOpa3oBaHUS YPaBHEHUS, PaBHOCUIBHOCTh
YPaBHEHUH.

JInHeliHOE ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO0 KOpPHEH JIMHEMHOTO YpaBHEHUS, PEIICHHUE
JIUHENHBIX ypaBHeHUI. CocTaBlieHWE ypaBHEHMH II0 YCIOBMIO 3a/ayd. PelleHne TEeKCTOBBIX 3a1ay ¢
MMOMOUIBIO YPABHEHU.

JluneliHoe ypaBHEHHME C JBYMs TE€peMEHHbIMH M ero rpa¢uk. Cucrema ABYX JHMHEWHBIX
YpaBHEHUHW C IBYMs MEPEMCHHBIMU. PereHue cucteM ypaBHEHMH CIOCOOOM MOACTaHOBKH. [Ipmmepsl
pelLIeHUs TEKCTOBBIX 3a7a4 C IOMOILBI0 CUCTEM YPAaBHEHUM.

DOyHKUUHA

Koopaunata Toukn Ha npsmoil. UucioBele npomexyTKu. PaccrosiHue Mexay IByMsl TOUYKaMH
KOOPJMHATHOU MPSIMOM.

[IpsmoyromnbHast cucrema KoopaumHaT, ocu OX m Oy. AOcmucca u opaMHATa TOYKH Ha
KOOpAMHATHOH 1uiockocTH. IIpumeps! rpadukos, 3agaHHbIX Gopmynamu. UreHue rpaukoB peanabHbBIX
3apucumocteil. Ilonstue ¢ynxmmu. I'paduk Qynkmun. CpoiictBa ¢yHkumid. Jlnnelinas ¢yHkuwms, eé
rpaduk. ['paduk dyakuum y = [x|. ['padudeckoe pemieHre TUHEHHBIX YPaBHEHUH W CHCTEM JIMHEHHBIX
YpaBHECHUH.

8 KJIACC

UYmncsia 1 BbIYUCIEHUS

KBanpathslit kopeHb u3 uncia. [lonstue 00 uppanroHanbHOM yucie. [lecsaTHUHbIe TPUOIKEHUS
UppaluoOHaNbHBIX uucen. CBoHcTBa apu(METHUYECKUX KBAJIpaTHbBIX KOPHEM M MX INPUMEHEHUE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUI U BEIUMCICHUSIM. [[eHiCTBUTENbHBIC YHCIIA.

CreneHs ¢ 1eabIM [TOKa3aTeaeM U e€ cBoiicTBa. CTaHapTHas 3allych YHUCTIa.

AJiredOpandeckue BbIpasKeHU s

KBagpatsslil TpEXUIIEH, pa3yIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.



Anrebpanueckass 1podb. OCHOBHOE CBOMCTBO ajiredOpamdeckoil npobu. CrokeHue, BBIYHTAHUE,
YMHOXXEHUE, JIeJIeHue anreopanyeckux Apooeil. PanyonanbHble BIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHHE, opMysa KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHHH, CBOISIIMXCA K TMHEHHBIM M KBaJIpaTHBIM. [IpocTeiiimme 1poOHO-paliioHaIbHbIE YPAaBHEHUSI.

I'padmueckas MHTEpHIpeTaLUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YpaBHEHUHN
C IByMs iepeMeHHbIMU. [IprMepsl pelieHns cucTeM HEJIMHENHBIX YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

Pemienue TekcTOBBIX 3a7a4 aJIreOpanyeckuM CriocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOMcTBA. HepaBeHCTBO ¢ OJHOM NepeMeHHOH. PaBHOCWIBHOCTH
HEpaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OJHOUN nepeMeHHOU. CUCTEMBbl JIMHEMHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM.

DOyHKIUHA

[Monsitue ¢pynkiuu. O0IACTh ONPEACIICHUS] H MHOKECTBO 3HaUYeHUH QyHKmHu. CriocoObl 3a1aHus
(b yHKIIHIA.

I'papux ¢ynkumu. Yrenue cBoiictB pynkuum mo e€ rpaduxy. [Ipumeps rpadukoB ¢GyHKIHH,
OTpa)KaOIUX PEabHbIE MPOLIECCHI.

OyHKINHY, ONUCHIBAIOLINE MPSAMYIO M O0paTHYIO NMPONOPLHOHAIbHBIE 3aBUCUMOCTH, UX TpauKy.
QOyHKIMM Y = X2,y = X3,y = VX, y=|X|. I'padrueckoe penieHne ypaBHEHHIA i CHCTEM ypaBHEHH.

9 KJIACC

Yuciia 1 BbIYMCICHUSA

PanmonaneHble uncna, MppalMOHAJIbHBIE YKCIa, KOHEUYHbIE U OECKOHEYHbIE JECSITUYHBIE JPOOU.
MHOXeCTBO JIeHCTBUTEIbHBIX YHCEN, JEHCTBUTENIbHbIE YUCIAa KaKk OECKOHEUYHBbIE AECATUYHBIE JIPOOH.
B3anMHO 0OJHO3HAa4YHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JEHCTBHUTEIBHBIX YHCENI U KOOPAMHATHOU
IPSIMOM.

CpaBHeHHE 1eUCTBUTENBHBIX YHCEN, apu(METHUECKUE IEHCTBUS C IeHCTBUTEIBHBIMHI YHNCITAMH.

Pa3zMepsl 00bEKTOB OKPYKAIOIIETO MUPA, JJIUTENFHOCTh MPOLIECCOB B OKPYXKAIOIEM MHpE.

[TpubnmxénHoe 3HaUeHUE BEJIMYUHBI, TOUHOCTh Npubmmkenus. Oxpyrienue uncen. [Ipukuaka u
OLICHKA PE3yJIbTaTOB BHIYUCIICHU.

YpaBHeHUs] M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. PelnieHue ypaBHEHMI, CBOISAIIUXCS K KBaApaTHbIM. bukBagpaTHOE
ypaBHeHue. llpumepbl pelleHHs ypaBHEHUN TPETbe M YETBEPTOM CTENEHEW pa3loKEHHEM Ha
MHOKHTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YypaBHEHHWH. PeleHne TEKCTOBBIX 3aj1ad ainredpandeckum
METOZIOM.

VYpaBHeHHE ¢ IBYMS IEpEMEHHBIMH U ero rpaduk. PemeHne cucrteM IByX JIMHEHHBIX YpaBHEHHMN €
IBYyMs TIEPEMEHHBIMM. PeleHue cUCTeM IByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOH crerneHu. ['paduueckast HHTEpIpeTais CUCTEMbl YPaBHEHHI C IBYMsI IEPEMEHHBIMHU.

Perienune TekcTOBBIX 3a7a4 areOpanyeckuM crocoOoM.

UucioBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOMN. Pelienne cuctem JIMHEMHBIX HEPABEHCTB €
onHoW mepeMeHHOW. KBaapaTHple HepaBeHcTBa. I 'paduueckas MHTEpPIpETalns HEPABEHCTB M CHCTEM
HEPABEHCTB C JBYMs IIEPEMEHHBIMHU.

DyHKIUHA

KBagpartuunas ¢yHnkuus, e€ rpaduk u cBoiictBa. [lapaboia, KoopaIuHAThl BEpPIIMHBI MapalboIbL,
0Cbh CUMMETpPHH MapadoIbl.

I'paduxu Gymxmmit: y =kx, y =kx + b, y =k/x, y = x3, y=Vx, y = |x| i ux cBoiicTsa.

YuciioBbIe 110CJI€10BATEJIBHOCTH U NPOIPeCCUH

IlondaTe 4YKMCIOBOM MOCIENOBATEIBHOCTU. 3aJaHUE IIOCIEIOBAaTEIBHOCTH PEKYPPEHTHON
dbopMmyIoit u hopmyoi N-ro dieHa.

Apudmernueckass u reomerpuueckas nporpeccud. Popmynbl N-ro 4yjaeHa apudMeTrudeckoil u
r€OMETPUUYECKON MPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.



N3o0pakeHre UJICHOB apU(PMETHYECKOH W TIeOMETPUYECKOH Mporpeccwii TOYKaMu Ha
KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN pocT. CII0KHBIE TPOLECHTHI.

IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KVYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJibTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO Kypca «Anredpay XapaKTepH3yITCs:

1) narprnoTnyeckoe BOCIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHHEM K JOCTHKEHHUSIM POCCUHUCKUX MATEMaTHKOB U POCCHMCKOW MaTeMaTH4eCKOW IIKOJbBI, K
MCIIOJIb30BAHUIO ITUX JOCTHKCHHM B IPYTUX HAYKax M MPUKIAIHBIX chepax;

2) rpa:xkaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OO0S3aHHOCTEW TpaIaHMHA W pealM3alidl  ero IMpas,
MpeICTaBICHUEM O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
MpoLeayp TpakJaHCKOro oOmiecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
ATHUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHMH HAayKH, OCO3HAHHEM
B2KHOCTH MOPATBbHO-3THYSCKUX IPUHITUIIOB B JEATEIBHOCTH YIEHOTO;

3) Tpy10BO€e BOCIIUTAHUE:

YCTAHOBKOH HAa AaKTUBHOEC ydYacTHE B pEIICHWH NPAKTHYSCKUX 3aJ]ad MaTeMaTHYeCKOU
HAMpPAaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTHU MAaTeMaTHYECKOTO OOpa30BaHMs HA MPOTSIKEHUH BCEH >KU3HU
JUTSL YCTICTHOM MpOo(eCCHOHANBHON NESITEIbHOCTH U Pa3BUTHEM HEOOXOJIUMMBIX YMEHUW, OCO3HAHHBIM
BBIOOPOM U TIOCTPOEHHEM MHIWBHUYaTbHOM TPACKTOPUU OOPa30BaHUS U KUIHEHHBIX IJIAHOB C YUETOM
JIUYHBIX UHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CTIOCOOHOCTBIO K OMOIIMOHAIFHOMY M 3CTETHYECKOMY BOCTIPHUSTHIO MAaTEMAaTHYECKHX OOBEKTOB,
3a/1a4, pelieHui, pacCyKACHH, yMEHUIO BUIETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMS:

OpHUEHTAIINEH B IEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX TPECTaBICHHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKA, IPUPOJIBI M OOIIECTBA, IOHUMaHHEM MaTeMaTHICCKOM HAYKH KaK
cdepbl YeIOBEYECKON eATEIHHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYMMOCTHU IS PAa3BUTHS IUBHIIM3AINH,
OBJIQJICHUEM $I3bIKOM MaTE€MaTHKW U MaTeMaTU4YeCKOM KyJIbTypoll KakK CpeICTBOM IO3HaHUS MHDa,
OBIIQJICHUEM MMPOCTEUIITMI HaBBIKAMHU UCCIIEIOBATENbCKON AEITETbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OPMUPOBAHHE KYJIbTYPbl 310POBbSI W 3MOIMOHAJBLHOIO
Os1aromoJsry4ms:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKHWe 3HAHMS B HMHTEpPEcax CBOEro 3/I0pOBBS, BEIACHUS
30pOBOTO 0OOpa3a »XW3HU (370pOBOE MHUTaHUE, COATAHCHPOBAHHBIA PEXHUM 3aHATHH W OTHBIXA,
peryispHas ¢puznuecKass akTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCHHU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY U TaKOTO K€ IpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKO0e BOCTIUTAHME:

OpUCHTAIMECH Ha TPUMEHEHHWE MAaTeMaTUYeCKMX 3HAHWW Ui pelieHHsl 3aaad B 00JacTu
COXPAHHOCTH OKpY>Kalolleil cpefibl, IUIAaHUPOBAHMSI TIOCTYMKOB U OIICHKH MX BO3MOYKHBIX MOCJEICTBUN
IUIL OKPYKAIOWIEH Cpebl, OCO3HAHUEM TJI00aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTed HX
pelIeHNUS;

8) aganTanus K U3MEHAIOIIHUMCS YCJIOBHAM COLMATBLHOI U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBUSAM B YCJIOBHSX HEOMPEIACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH Yepe3 MPAKTHUSCKYIO JCSITeIbHOCTh, B TOM YUCJIC YMEHHE YUUTHCS Y JIPYTHX JTIOACH,
PHOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIC 3HAHMS, HABBIKYA U KOMIIETCHIIUU U3 OMbITA IPYTHUX;

HE0OXOIMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIC (GOPMYITUPOBATH UCH, IIOHSATHUS,
rUnoTe3bl 00 OOBEKTaX W SBICHUSAX, B TOM 4YHCIIE paHEe HEHU3BECTHBIX, OCO3HABATH AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUHU M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYALMIO KaK
BBI30B, TPEOYIONINII KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE€ PEIICHUs U IeUCTBUA, HOPMYIUPOBATH
Y OLICHUBATH PUCKHU U MOCIEACTBUS, JOPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3naBaTebHBIC YHHBeEPCAJIbHbIE Y4eOHbIE 1eHCTBHUSA

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBIISATh U XapaKTepU30BaTh CYILECTBEHHbIE MPU3HAKU MAaTEMaTHUECKUX 0OBbEKTOB, MOHATHH,
OTHOLIEHUH MeX1y HOHATHAMH, (DOPMYJIHMPOBaTH ONpENEICHUs IOHATUH, yCTaHABIHWBATh
CYIIECTBEHHBIH MPU3HAK KJIaccU()UKALMU, OCHOBAHUS JJIs1 0000IIEHUS ¥ CPAaBHEHHUS, KPUTEPUHU
IIPOBOJIMMOI0 aHAIN3a;

BOCIIPHHUAMATh, (OPMYIHPOBATH M MPEOOpPa3OBBIBATH CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHbIE, YACTHBIE U 00ILKE, YCIOBHBIE;

BBISIBIIITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpedHs B (akrax,
JAHHBIX, HAOJIONEHUSX W  YTBEPKICHHSX, Npelaratb KPUTEPUH JUISL  BBISBICHHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JleNaTh BBIBOJBI C WCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3AKJIFOUECHUH, YMO3AKJIKOYEHUN 110 aHAJIOTUH;

pa3bupaTh /10Ka3aTeJbCTBA MATEeMAaTHYECKUX YTBEPXKACHUM (TpsAMbIE U OT IHPOTHBHOIO),
MPOBOJUTH  CaMOCTOSITETIHHO  HECIIOXKHBIE  JIOKA3aTeNbCTBA MaTeMaTHYeCKUX  (PaKToOB,
BBICTPAaWBaTh ApPryMEHTAIMIO, MPHUBOAUTH NPUMEPHI U KOHTPHPUMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PacCyXJIEHUS;

BbIOMpaTh croco0 pemieHUs y4eOHOW 3ajgaun (CpaBHUBATh HECKOJIBKO BAapUAaHTOB PEILCHHUS,
BbIOMpATh HanboIee NOAXOAALIMH C YIETOM CaMOCTOSATENIBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHeE AeiicTBHS.

WCIOJIB30BaTh BOIMPOCHI KaK HMCCIICIOBATEIILCKUNA WHCTPYMEHT MO3HAHUSA, (OPMYJIMPOBATH
BONIPOCHI, (PUKCHpYIONIKE TPOTHBOPEYHE, MPOOJIEeMy, CaMOCTOSTEIIBHO YyCTaHABIUBATh
HCKOMOE U JaHHOe, JOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHCHHE,
IIPOBOIMTH 110 CAMOCTOSITEIILHO COCTABJICHHOMY IUTAHY HECJIOXHBINA IKCIIEPUMEHT, HEOOIBIIOE
HCCJICIOBAaHUE I10 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITEIIEHO (POPMYIUPOBATH OOOOMICHUS M BBIBOABI IO pe3yJIbTaTaM MPOBEIEHHOTO
Ha6HIOI[€HI/ISI, HUCCIICAOBaHUA, OLICHUBATH IIOCTOBCpHOCTL HOHy‘ICHHbIX pe3y.]II>TaTOB, BBIBOJIOB
1 0000IIEHN;

HpOFHO3I/IpOBaTI> BO3MOXHOEC pa3BI/ITI/Ie HpOIICCCEl, a TAKXXE BBIIBUI'ATh Hpe[IHOJ'IO)KCHI/ISI 0 €1ro
Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmaumneii:

BBISBIISITh HEIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALUHU, NAHHBIX, HEOOXOIWMBIX IS
pelIeHns 3a1a4u;

BbIOMpPATh, AHAJIN3MPOBATh, CUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HUHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM IpECTaBICHHUS;

BBIOMpaTh (GopMy IMpeacTaBleHUs HHPOPMALMU U WIUIIOCTPUPOBATh peIlaeMble 3aJauu
CXEMaMH, AMarpaMMaMH, HUHOM rpadukoil 1 MX KOMOMHALMSMY;

OLICHUBATh HAJEKHOCTh HHPOPMALMU IO KPUTEPHSIM, MPEIOKEHHBIM yYUTEIEM WIN
c(OpMyYJIUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHukaTnBHbBIC yHHBepcaibHble YueOHbIC 1eHCTBHUSA:

BOCIIPUHUMAThL M (OPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBHSAMH M LEISIMHU
oOLIeHMsI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS] B YCTHBIX U MHCbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy pELICHUs 3aJaud, KOMMEHTHUPOBATH IOJYyYEHHBIN
pe3ynbTarT;



e B XxoJe OOCYXIEHHs 3a7aBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, MpPOOIEMBI,
pemaeMoi 3a7auu, BHICKA3bIBaTh WUJICH, HAIEJIEHHBIC Ha MOMCK PELICHHUs, COMOCTaBIATh CBOU
CYXKACHHSI C CYXKJACHUSIMH JPYTUX YYaCTHHKOB Juajora, oOHapyXUBaTh pa3inuue U CXOJCTBO
MO3UIMH, B KOPPEKTHOU Popme HopMyTupoBaTh pa3HOIIACHUS, CBOM BO3PAKECHHUS;

® TMIPEACTaBIATh pe3yabTaThl pEIIeHUs 3aJayd, DSKCIepUMEHTa, HCCIeA0BaHUs, MPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Yy4YETOM 3ajad Mpe3CHTAld U
0COOEHHOCTEH ayAUTOPUH;

® TIOHMMaTh W WCIOJB30BaTh TNPEUMYIIECTBA KOMAHIHOW M HHIMBHIyaJIbHOH pabOTHl TpH
peleHnH yueOHbIX MaTeMaTHYECKUX 33/1ay;

® [PUHUMATH LIeJIh COBMECTHOM NEeATEIbHOCTH, IJIAHUPOBATH OPraHU3AIIMI0 COBMECTHOM paboThI,
pacnpenensTb BUAbl pabOT, JOroBapuBaThCs, OOCYXKAaTh MPOLECC U pe3yabTaT paldoThl,
0000111aTh MHEHHUS HECKOILKHUX JIIOIEI;

® y4yacTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMbl U JIPYTHE), BBIIOJIHATH CBOK 4YacThb padOTbl U KOOPAMHUPOBATH CBOM ICHCTBUS C
IpYTMMH 4JeHaMH KOMaHJbI, OLICHHBAaTh KAaueCTBO CBOETO BKJaJga B OOIIMI MPOIYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOZCHCTBUSI.

PeryasiTuBHbIe YHUBEPcaJbHbIEe YYeOHbIe e CTBUSA
Camoopranusanus:

® CaMOCTOATENIBHO COCTaBIAThH IUIAH, aJTOPUTM pEIICHUs 3agaud (WM ero 4acTth), BHIOMpATh
crnocob pemieHHs € Y4ETOM HMEIOLIUXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PELICHUN C yUETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIH HHTEJVIEKT:

® BJAIETh CIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJIS TMpoIecca M pe3yibTarta peUIeHHUs
MaTeMaTH4eCKOH 3a/1auu;

® MpeABUAETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHUKHYTh IpPU PELICHUH 3aJaud, BHOCUTH
KOPPEKTHUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENICTB, HAWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIEHUBaTh COOTBETCTBUE pe3yjbTaTa JAESTEIbHOCTH TIOCTAaBJICHHOW IEIM U  YCJIOBHUSM,
OOBSICHATh TPUYMHBI JIOCTMDKEHUS WM HEIOCTHKEHUS LENM, HaXOAUTh OLIMOKY, JaBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIBTATbBI

K xoniy o0y4ueHus B 7 kjacce 00yJaronuics MOTYIUT CICIYIONIUE TPEIMETHBIC PE3YJIbTATHI:

Yucaa u BBIYUCTICHUSA

BbimonnsaTe, coderas yCTHbIE U THCbMEHHbIE NPHUEMBI, apu(MeTHdYecKue JeWCTBUA C
palMOHATBHBIMH YHCTIAMU.

Haxoauth 3HaueHHs YHCIOBBIX BBIPAXKEHHM, MPUMEHSTh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYUCIICHUS 3HAUCHHH JPOOHBIX BBIPAXKECHUH, COIEPIKAIIMX OOBIKHOBEHHBIC U IECATHYHBIE IPOOH.

[lepexonuTs OoT 0HOM (OPMBI 3alUCH YUCEN K ApYyroi (mpeoOpazoBbIBaTh IECATUUYHYIO APOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATUYHYIO POOBb).

CpaBHMBaTh M YIIOPSA0YMBATH PAallMOHAIbHBIEC YUCIIA.

OxpyryaTh yucia.

BbINONHATE TPUKKUAKY W OLEHKY pe3ylbTaTa BBIYUCICHUW, OLEHKY 3HAYEHMHM YHCIOBBIX
BbIpaXCHUI. BBINOIHATE 1€HCTBUS CO CTENIEHSIMHU C HATYpaJbHBIMU [TOKA3aTEISIMU.

IIpuMeHATH NPU3HAKU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTENIN HATYyPAJIbHBIX YHCEIL.

Pemarh mpakTHKO-OPUEHTUPOBAHHBIE  3a/ayd, CBSA3aHHbBIE C  OTHOILIEHHUEM  BEJIUYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IPOLEHTaMH, HHTEPIPETUPOBATH PE3YNbTaThl PELIEHUS 3a1ad C
y4€TOM OrpaHUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX OOBHEKTOB.

AnreOpanyeckue BbIPaKeHUS

Hcnonp3oBaTh anreOpanyeckyr0o TEPMHHOJOTHIO W CHMBOJIMKY, NPUMEHSITh €€ B Ipolecce
OCBOCHHMS y4eOHOro MaTepuaia.

Haxoauts 3HaueHus: OyKBEeHHBIX BBIPAKEHUHN MPHU 33aJJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.



BeimonHATe mpeoOpa3oBaHUs IIEIOTO0  BBIPAKEHUS B MHOTOWIEH TPHUBEICHUEM I0J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJHOYIEHA HA MHOTOWIEH M MHOI'OWIEHAa Ha MHOIOWIEH, NPUMEHSTh
(bopMyIbl KBaJpaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh pa3iokKEeHUEe MHOTOWICHOB HAa MHOXHUTEIH C IOMOIIBbIO BBIHECEHHS 3a CKOOKH
00I11er0 MHOXKHTES, TPYIIIMPOBKY CIIaraeMbIX, IpUMEHEHUs (POPMYIT COKPALEHHOTO YMHOXKEHHUS.

[TpumensaTs npeoOpa3oBaHUsI MHOTOWICHOB JUIS PEIICHUS DPA3MYHBIX 337ad W3 MaTEeMaTHKH,
CMEXXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEM C HaTypaJbHBIMU TOKAa3aTeNsIMM JJId TMpPeoOpa3zoBaHUs
BBIPKEHUM.

YpaBHeHus1 1 HepaBeHCTBA

Pemats JinHelHbIE ypaBHEHMSI C OJTHOM IIEPEMEHHOM, IIPUMEHSA NpaBuja epexoa OT HCXOIHOTO
YpaBHEHUS K paBHOCUJIbLHOMY eMy. [IpoBepsTh, SBiIS€TCS U YUCIIO KOPHEM YpaBHEHHUS.

[TpumensTs rpaduyeckre METOAbI IPU PELICHUH JIMHEHHBIX YPABHEHUN U UX CUCTEM.

[lonGupate mpuMepsl Map 4YMCEN, SIBISIIOIIMXCS PELIEHUEM JIMHEHHOTO YPaBHEHMSI C JBYMs
IIEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOrO YpaBHEHMsI C ABYMsI NEPEMEHHBIMH,
NOJIB3YACh T'paMKOM, IPUBOJIUTH MIPUMEPHI PEIICHUS YPABHEHUS.

Pemath cucteMbl JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE IPAPUUECKH.

CocTaBnATh M pelaTh JMHEHMHOE YpaBHEHHE WJIM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO YCJIOBHIO
3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIN PE3YNbTAT.

DOyHKIUMA

N300paxaTh Ha KOOPAMHATHOMN MPSMOM TOYKH, COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATAM, JIY4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YHNCIIOBBIE IPOMEXKYTKU HA aIreOpanyeckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJMHATaM, CTPOUTH Ipaduxu
TuHeHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMHU y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIUI K3BECTHBbIE 3aBUCHMOCTH MEXIY BEIUYMHAMU: CKOPOCTD,
BpEMsl, PacCTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTh, IPOU3BOIUTENLHOCTD, BpeMsl, 00BEM padOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonumatps rpaduyeckuii crmoco® mNpencTaBIeHUS W aHaidu3a WHQPOpPMAlMW, H3BJIEKaTh U
MHTEPIPETUPOBATh HH(POPMALIHIO U3 TPadUKOB peabHbIX MPOLIECCOB U 3aBUCHMOCTEN.

K koniry o6yuenus B 8 kinacce o0ydaromuiics MoyqyuT CIeyIONHe MpeIMETHbIE Pe3yIbTaThl:

Yuciia v BbIYMCTICHUS

Hcnonp30BaTh HavaabHbIE MPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIBHBIX YUCEI AJISl CPAaBHEHUS,
OKPYIJICHHS M BBIUMCICHUHN, N300paKaTh MEHCTBUTEIbHBIC YHCIIa TOYKAMU Ha KOOPIWHATHOMN TPSIMOM.

[TpumeHsATh MOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh KBaJpaTHBIE KOPHHU,
UCTOJb3Ysl IPU HEOOXOAMMOCTH KaJbKYIISTOP, BBINOJIHATE MPE0oOpa30BaHUs BBIPAKEHHH, COEpKaIlnX
KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OOJBIIMX M MajbIX YHUCEN C MOMOUIBIO JECATUYHBIX JpoOel M cTemneHein
gucna 10.

AJiredOpandeckue BbIpasKeHUsI

[IpuMeHsTh MOHATHE CTENEHH C LEJIBIM MOKa3aTeleM, BBIIOIHATh MPEoOpa3oBaHMsI BBIPAKEHHIH,
COJIEprKalX CTEIICHHM C LEJIBIM 0KA3aTEIEM.

BbINOAHATE TOXAECTBEHHBIE NPEOOpPa30BaHUs pALMOHAIBHBIX BBIPAXKEHWH Ha OCHOBE INPABUI
NefcTBUI HaJl MHOTOYJIEHAMU U alreOpandecKuMHU ApoOsMHU.

PacknansiBath KBagpaTHBIA TPEXUIECH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHUs BBIPAKEHWH Ul pEIICHUs DPA3IUYHBIX 3a7ad W3 MaTeMAaTUKH,
CMEKHBIX IIPEIMETOB, U3 peaIbHON IPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE ypaBHEHUS U PAaLlMOHAJIbHBIE ypaBHEHHs, CBOJSLIMECS K HUM,
CUCTEMBI IBYX YPaBHEHHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauThe mpoOCTEHIINE HCCIECIOBAHUS YPaBHEHHM W CHCTEM YpaBHEHUH, B TOM 4HCIE C
INpUMEHEHHEM TIpadUUecKUX MpeAcTaBIeHU (ycTaHaBIMBaTh, MUMEET JIM ypaBHEHHE WIM CUCTEMa
YpaBHEHUH PELLEHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOUEe).



[lepexoaute OT CIIOBECHON (OPMYIHMPOBKH 33Jaudl K e€ anredpanyeckoil MOJENU C MOMOIIbIO
COCTAaBJICHUS YPAaBHEHUS WM CHCTEMbl YPaBHEHUH, UHTEPIPETHPOBATh B COOTBETCTBHU C KOHTEKCTOM
3a/1a4M [1OJIyYE€HHBIN pe3yJIbTaT.

IIpuMeHATH CBOMCTBAa 4YHCIIOBBIX HEPABCHCTB I CPaBHEHMS, OLICHKH, pEIlaThb JIMHCHHbIE
HEPaBEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, J1aBaTh TPa(pHUUECKYI0 WILTIOCTPALMI0 MHOXECTBA
pEILICHNI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIUHA

[lonumaTh M HCHOIB30BATh (DYHKIMOHAIbHBIE IOHATUS U S3bIK (TEPMMHBI, CHUMBOJHYECKUE
0003HAUCHHs), ONpPEACNATh 3HAaYeHHE (QYHKUMU [0 3HAYCHHIO apryMEHTa, ONpEeNisiTh CBOICTBa
byHKIMH 110 €€ rpaduKy.

CrpouTts rpaduky 31eMEeHTapHbIX PYHKUIUN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIICHIBATb CBOMCTBA YHCIOBOH (GYHKIMH M0 e rpaduKy.

K koHiy o0yuenus B 9 kiaacce o0y4JaroImuiics MOIyduT CIEIYIONIUE IPEIMETHBIE PE3yIbTaThI:

Yucia ¥ BBIYHCTICHUSA

CpaBHUBaTh U YHOPSAJOYMBATH PallMOHAJIbHBIE U HPPALIMOHAJILHBIE YHCIIA.

BeimonuaTe  apudmernyeckue JAEHCTBHS € PpAlUOHAIBHBIMU YHCIAaMH, COYeTas YCTHblE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BBIYUCIIEHUSI C HPPALMOHAIbHBIMU YU CIIAMHU.

Haxoguthe 3HaueHus CTENEHEW ¢ LENbIMM I0Ka3aTelsIMU W KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyryIATh ACHCTBUTENbHBIE YHCIIA, BBIIOJIHATH INPUKUIKY PE3yJbTaTa BBIYMCICHUMN, OLEHKY
YHCIJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI M HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHblE ypaBHEHUS, ypaBHEHUS, CBOJSIIMECS K HUM, MpOCTEHIIne
ApOoOHO-pallMOHATbHbIE YPaBHEHHUS.

Pemarp cucremMbl ABYX JIMHEHHBIX YpaBHEHMH C JIByMS TNEPEMEHHBIMH U CHCTEMBI JBYX
YPaBHEHUH, B KOTOPHIX OJIHO YPaBHEHUE HE SIBIISETCS JIMHEHHBIM.

Pemath TekcTOBBIE 33724l anreOpandyeckuM CIocoOOM C MOMOIIBbIO COCTABICHUS YPAaBHEHUS WU
CUCTEMBI IBYX YPaBHEHHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoauTE mpoOCTEHIINE HCCIECIOBAHWS YPaBHEHHH W CHCTEM YypaBHEHUH, B TOM 4HCIE C
IpUMEHEHHEM TIpaUUecKUX TMpeACTaBIeHU (ycTaHaBIUMBaTh, MMEET JIM ypaBHEHHE WIM CHUCTEMa
YpaBHEHUH pEILEeHUs], €CIIU UMEET, TO CKOJIBbKO, U IIPOYEe).

Pemates nuHeliHBIC HEPABEHCTBA, KBAApAaTHbIE HEPABEHCTBA, N300pakaTh PEIICHNE HEPABEHCTB Ha
YHCJIOBOU MPSIMOM, 3aIIUCHIBATH PEILICHUE C IIOMOILBIO CHMBOJIOB.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIIME KBaJIpaTHOE
HEpPaBEHCTBO, U300paXkaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YMCIIOBOU MPSMOM, 3aIIUCHIBATh PELLICHHE C
IIOMOUIbKO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNUN PA3IMYHBIX 3a4a4.

DOyHKIUHA

Pacnio3HaBaTh (QyHKIMM M3y4eHHBIX BUAOB. lloka3pIBaTh CXEMaTHYECKU PpACIOJIOXKEHHE Ha
KOOPJIMHATHOM m1ockocTH rpadukoB pynkimid Buna: y = kx,y = kx + b,y =k/x,y =ax2 + bx + ¢,y =
x3, y = VX, ¥ = |X|, B 3aBHCHMOCTH OT 3HaueHHii KO>((DUIHEHTOB, ONUCHIBATH CBONCTBA (YHKIIHUIL.

Ctpouth 1 M300paxarb CXeMaTHYeCKH rpadUKy KBaJPaTUYHBIX (DYHKIHMIA, OMHMCHIBATh CBOHCTBA
KBaJPAaTUYHBIX QYHKIUI 110 UX rpadukam.

Pacnio3naBate KBagpaTHuHyl0 (GYHKIHIO 1O (opMyse, TPUBOIUTH HPUMEPHI KBaJPAaTHYHBIX
(GyHKUUH U3 peanbHON KU3HU, GU3UKU, TEOMETPHUU.

YucioBbIe NOCTEA0BATEILHOCTH H IPOrPecCuH

Pacnio3HaBaTh apupMeTHYECKYIO M F€OMETPUYECKYIO IPOrPECCUH MTPH Pa3HbIX crIoco0ax 3aJaHMs.

BBIMONHATE  BBIUMCIIEHUS C HUCIOJNB30BaHUEM (QOPMYNIT N-TO 4WieHa apupMETHYECKOW U
rE€OMETPUYECKOM IPOTPECCUI, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIHHOCTA TOYKAMH Ha KOOPJMHATHON TNIOCKOCTH.

Pemarp 3amauM, CBSi3aHHBIE C YHMCIIOBBIMHM IIOCIENOBAaTENBHOCTSAMHU, B TOM YHUCIE 3aJadd W3
peanbHOM KU3HHU (C UCTIOIB30BAaHUEM KAJIbKYISATOPA, HU(PPOBBIX TEXHOJIOTHUIN).



TEMATHYECKOE INTAHUPOBAHUE

7 KUIACC
HauMeHOBAHNE PASNEI0B B TEM KosnnyecTBo yacos DJIEKTPOHHBbIE
Ne m/n nporpaMmMbl Bcero KonTpoabnbie | IlpakTHuyeckue (winppore)
o0pa3oBaTe/bHbIE
padoTbI padoTbI pecypeb
1 Yucna u BeIUKCICHUS. PaliuoHanbHbIE o5 1 bubmuorexa [IOK
qucliia https://m.edsoo.ru/7f415b90
2 AnreOpanyecKue BBIPaXKESHUs 27 1 Eggg:l;ll(:r:iai(%?rﬁﬂ £415b90
bubnmnoreka [IOK
3 Y PaBHCHHS H HCPABCHCTRA 20 ! https://m.edsi.ru/7f415b90
4 Koopaunats! u rpadpuku. yHKIun 24 1 Eﬁﬁ%%@iﬂﬁﬂ £415090
bubnuorexa HOK
5 lostoperue u 0bobmenne 40 2 httgs://(r)n.eedscljloc.)ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
8 KJIACC
KonnyecrBo 4yacos DJICKTPOHHBIE
HaunmeHnoBaHue pa3/iesioB U TeM
Ne m/n IporpamMmel Bcero Kontpoabusie | IlpakTnueckue (wnbpornic)
o0pa3oBaTe/bHbIE
padoTbI padoThI pecypeb
IloBTOpEHME U3YUYEHHOIO B 7 Kilacce 4 1
bu6nuoreka [IOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 17 hitps://m.e dS(I)_}).ru 174174f8
5 Uucna u BerancieHns. CTEIeHb ¢ eJIbIM 9 but6mmoreka [IOK
OKa3aresieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BhIPaXKEHUSI. 6 1 bubnuotexa [JOK
KBangparHeiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BhIPaXKEHUSI. 20 1 bubnuotexa [JOK
AureOpanueckasi 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBapaTHbie 20 1 bubnmorexa [IOK
ypaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [[OK
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ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
7 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 17 1 hitps://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 PyHKuuu. OCHOBHBIC IOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
; Dynxuun. qucnospie pynxiun 12 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 TosTopenue n 060dmenue 13 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 136 6 0
9 KUIACC
KoJsunyecTBo 4acoB JIeKTPOHHbIE
HanmeHnoBanue pa3iesioB u TeM
Ne n/m DOrDAMMEL B K n (uudposbie)
porp cero ongpo.m)HLle pﬁaKTI/I‘leCKI/Ie 06 pa3oBaTebHbIe
padoThI padoThI pecypebi
[ToBTOpEeHHE U3YyYEHHOTO B § Kilacce 4 1
1 Uucna u BeruucieHus. JleicTBUTENbHBIE 10 bu6mmoreka [JOK
qpcia https://m.edsoo.ru/7f419d08
2 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 20 1 bu6nmoreka [IOK
OJTHOM TIEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 20 1 bu6mmoreka [JOK
ypaBHEHUI https://m.edso0.ru/7f419d08
bub6mmoreka [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 20 1 https://m.eds0o.ru/7f419d08
bub6mmoreka [IOK
° DynKHH 20 ! https://m.edsoo.ru/7f419d08
bu6mmoreka LIOK
6 YucnoBbIe IOCIEN0BATEILHOCTHU 18 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTH3alUs 24 1 bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME | 136 7 0
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOTI'O TIPOLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* Anre6pa, 9 knacc/ Maxkapsrue FO.H., Mungiok H.I'., Hemkos K.W. u np.; mox pexaxmueit
TenskoBckoro C.A., AkuronepHoe o6miectBo «M3marenbctBo «IIpocBenienney

Anrebpa, 8 kiacc/ Makapsrues FO.H., Munmiok H.I'., HemkoB K.W. u n1p.; mon penakuuei
TenskoBckoro C.A., AkunonepHoe o6mecTBo «M3marensctBo «IIpocBemenne»

Anrebpa, 7 knace/ Makapsrues FO.H., Munmgiok H.I'., Hemkos K.W. u ap.; mox penakuueit
TenskoBckoro C.A., AkunonepHoe o61miecTBo «M3marensctBo «lIpocBemenne»

METOINYECKHUE MATEPUAJIBI AJ151 YUUTEJISA
1. VYueOGuuk Matematuka. Anrebpa: 7-i kinacc: 0a30BbI YPOBEHb: YU4eOHHUK, 7 Kinacc/ MakapberieB
0.H., Munatok H.I'., HemikoB K.W. u npyrue; noa pea. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3aaTenbcTBO «IIpocBeineHmne
2. YueOHuk MatemaTtuka. AnreOpa: 8-if kitacc: 0a30BbIi YPOBEHB: yueOHUK, § Kiaacc/ MakapbrueB
O.H., Munmiox H.I'., HemmkoB K.W. u npyrue; nox pen. TensaxoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3aaTenbcTBO «IIpocBemieHuney
3. YueOHmk Martematuka. Anre0pa: 9-ii kitacc: 0a30BbIi YPOBEHB: yueOHUK, 9 Kiacc/ MakapblueB
O0.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pea. TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemenne»
4, AnreGpa. PaGouas tetpaasp. 7 kinacc. B 2-x gacTax
Mungrok H.I'., Illneikosa U.C
5. Aure6Opa. JIlugakTrdeckue MaTepHalibl. 7 Kilacc
3BaBuu JI.U., Ky3uenosa JI.B., Cysoposa C.b
6. Aunrebpa. Metoauyeckue peKOMEHIAMU. { Kiacc (Ha caiTe U31aTelIbCTBA)
Munrox H.I'., Hneikosa 1.C
7. AunreGpa. PaGouas teTpans. 8 kiacc. B 2-x gacTax
Mungroxk H.I'., IlIneikoBa U.C
8. Aure6pa. [luaktuueckue MaTepuabl. 8 Kiiacc
3Basuy JI.W., Ky3nenona JI.B., Cysoposa C.b
9. Anrebpa. Meronuuyeckue pekoMeHamun. 8 kinace (Ha caiite u3aTelbCcTBa)
Mungroxk H.I'., IlIneikoBa U.C
10. AnreOpa. JlugakTuueckue MaTepuaibl. 9 Kiacce
3Basuy JI.U., Ky3uenona JI.B., Cysoposa C.b
11. Anre6pa. Metoaudeckue pekomeHaanuu. 9 kinacc (Ha caifTe U31aTeIbCTBA)
Munmrok H.I'., lneikosa W.C
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCbBI CETU UHTEPHET
1. www.Edu - "Poccuiickoe o6pa3zoBanue" denepaabHblil TOPTA.
2. www.school.edu - "Poccutickuii 0011eo0pa3oBaTeibHbIN TOpTai'.
3. www.school-collection.edu.ru/ Eaunas koiutekmus ugpoBeIX 00pa3oBaTeIbHBIX PECYPCOB
4. www.mathvaz.ru - gocke MIKOJBHOTO YUUTENsT MaTeMaTHKH. JlIOKyMeHTalus, paboure MaTepuabl
JUISL yYUTENS] MAaTEMaTHUKH.
5. www.it-n.ru "Cetb TBOpYECKUX yuuTEICH"
6. www.festival.1september.ru ®ecTuBaip NegaroruyecKux UACH
7. uztest.ru
8. https://resh.edu.ru/
9. https://uchi.ru/
11. HTTPS://SKYSMART.RU
12. HTTPS://WWW.YAKLASS.RU/
13. HTTPS://UCHI.RU
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