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MNOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISETCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOTO 0O0mIero o0Opa3oBaHus: OHA
o0ecrieynBaeT M3y4YeHUE OPYTUX AMCLUUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO, TaK M T'YMaHHUTapHOTO
IUKIIOB, €€ OCBOEHHE HEOOXOAMMO MJisi MPOAOKEeHHs oOpa3oBaHUS M B IOBCEAHEBHOW KH3HU.
PazBute y oOywaromuxcs HayuyHbIX [MPEJICTaBICHUA O TMPOUCXOXKIECHUHM U  CYIIHOCTH
anredpanvdeckux adCTpakiui, criocode OTpakKeHUs MAaTEMAaTHUECKON HAyKOW SIBICHUH U MPOIECCOB
B IIPUPOJIE U OOILECTBE, POJIM MATEMAaTHYECKOTO MOICITMPOBAHNUS B HAYYHOM MTO3HAHUU U B IIPAKTHKE
croco6cTByeT (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
aJanTaldd B COBpeMeHHOM Iu(ppoBoM oobmiectBe. M3ydyenue anreOpbl obOecriedrBaeT pa3BUTHE
yMeHHsI HaO0aTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIIUICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAaHHO OOOCHOBBIBATh CBOHM JICHCTBHS W BBIBOJBI, (HOPMYIHPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpsl oOecrneuynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS
0o0y4aromuXcsi: OHM HCIONb3YIOT JACAyKTHUBHBIE M HMHIYKTUBHBIE PACCYXKICHHs, OOOOIICHHE U
KOHKpeTHU3aluio, abcrparupoBanre u ananoruto. OOydenue anreOpe mpeanoiaracT 3Ha4uTeIbHbBIN
00BEM CaMOCTOSTENILHON JAEATEIBHOCTH 00YJarOIUXCsl, IIOATOMY CaAMOCTOSITETIbHOE PEIICHUE 3a/1a4
ABIISIETCS peain3anueil 1eaTeIbHOCTHOTO MPUHITUIA O0YUCHHUS.

B ctpykType mporpamMmMbl yueGHOTO Kypca «Airedpa» Iuisi OCHOBHOTO 001ero oopa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJIEpXKATEIbHO-METOANYeCKHe JHHUKA: «Yucna W BBIYHCICHHSIY,
«AnredpanuecKkue BBIPAKCHHUS», «YpaBHEHHs W HepaBeHCTBa», «DyHkimm». Kaxmas u3 3THX
COJIEPKATENbHO-METOMYECKUX JUHUM pa3BUBAETCS Ha MPOTSHKEHUM TPEX JEeT U3YYeHHUs Kypca,
B3aMMOJICHCTBYS C JAPYTUMHU €ro JUHHUSIMH. B Xole u3ydeHHss ydyeOHOro Kypca OO0YyYaromIuMcs
NPUXOJHUTCS JIOTUYECKH PACCYkKAATh, MCIIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK. B CBs3M C
STUM B TMpOTrpaMMy Y4ueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBICHHBIE BO BCEX OCHOBHBIX pa3Jieliax MaTeMaTHYecKOro 0Opa3oBaHUs U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYAIOIIMMHUCS OCHOB YHHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. Coaep:kaTelbHON U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTOo Kypca «AnreOpa» SBISETCS €ro WHTETrPHUPOBAHHBIN
XapaxTep.

Copnepxanne auHUH «YUHUClIa ¥ BBIYUCICHUS» CIYKUT OCHOBOW NJIsl JalbHEHIIEro M3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYUAIONIUXCS JIOTUUYECKOTO MBIIUIEHUS, (HOPMHUPOBAHHIO
YMEHHSI TIOJIb30BAThCSl  QITOPUTMaMH, a TakkKe TPUOOPETCHHUIO IPAKTUYSCKUX HABBIKOB,
HEOOXOIUMBIX IS TIOBCETHEBHOW KM3HH. Pa3BUTHE MOHSTHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIET0O
o0pa3oBaHHUS CBSA3aHO C pAIMOHATBHBIMU W HPPAIHMOHATIBHBIMU YHUCIaMU, (OPMUPOBAHUEM
MPEJICTAaBICHUI O JCWCTBUTEIHLHOM YHCIE. 3aBEpIICHHE OCBOSHUS YUCIOBOM JMHHH OTHECEHO K

cpenHeMy ob1meMy oOpa30BaHHMIO.
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ConeprkaHue ABYX anreOpandecKux JUHUN — «AnreOpandecKue BeIpaXXCHU» U «YPaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (JOPMHUPOBAHHIO Yy OOYYAIOIIMXCS MaTEeMaTH4YecKoro armapara,
HEOOXOAMMOTrO JuIi pEUIeHHs 3aJad MaTeMaTHUKH, CMEXHBIX MPEIMETOB U  IPAKTUKO-
OpPUEHTHUPOBaHHbIX 3a7ad. Ha ypoBHe ocHOBHOro o6mero oOpa3oBaHusi y4eOHBIM Marepuan
IpyNIUpyeTcs BOKPYT PALMOHAIBHBIX BhIpaXKEHUN. AsreOpa IeMOHCTPUPYET 3HAU€HUE MaTEeMaTHKU
KaK s3bIKa JJIs1 IOCTPOCHUSI MATEMaTHUECKUX MOJIENeH, ONMCaHMsI IPOIIECCOB U SIBICHUN pEalbHOTO
mupa. B 3amaunm oOydenusi anreOpe BXOIST TakkKe JallbHEHIIee pa3BUTHE aITOPUTMHUECKOTO
MBILIIEHHs, HEOOXOJUMOro, B YaCTHOCTH, JUIsl OCBOEGHUs Kypca HH(MOpPMATUKH, U OBJIAJICHUE
HaBbIKAMU JEIyKTUBHBIX paccyxkaeHuil. IlpeoOpa3oBaHne CHMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHsI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copnepxanue (yHKIMOHATBHO-TPapUUECKON JIMHUU HAIEJIIEHO Ha MOJyYeHHE 00yYaroIUMHUCS
3HAaHUM O (YHKUUAX KaK BaKHEHIIEH MaTeMaTH4eCKOH MOJeNH JUIsl ONMUCAHHUS U UCCIIEAOBAHUS
pa3sHOOOpa3HbIX MPOLIECCOB U SIBJIICHUI B Ipupoje u oliiecte. M3yuenue marepuana cnocoocTByeT
pPa3BUTHIO Yy OOYyYaroIIMXCs YMEHHs HCIOJNb30BAaTh PA3IUYHBIC BBIPA3UTENbHBIC CPEACTBA S3bIKA
MaTeMaTHKHd — CIIOBECHBIC, CHMBOJIMYECKHE, Tpadudeckue, BHOCHT BKiIan B (opMmupoBaHue
NPECTaBICHUI O POJIM MAaTEMaTUKH B Pa3BUTHU LIUBUIIM3ALUH U KYJIbTYPBbI.

CornacHo yuebHOMY IUlaHy B 7-9 Kkiaccax n3ydaeTcst yueOHbI Kypc «Aunredpay», KOTOPBIH
BKITIOYAET CJIEIYIOIINE OCHOBHBIE pa3Aeiibl coJepkanHus: «Uncina u BEIYUCIECHUS», «Alre0pandecKue
BBIpOKEHUS», «Y paBHEHUS U HEPABEHCTBAY», «DyHKITHI.

Ha u3ydenue yueGHOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce — 102 yaca (3 vaca

B Hezlento), B 8 kimacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102 vaca (3 gaca B HeZelnto).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Yuciia 1 BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO0]l OT OJHOM (opMBI 3amUCH ApoOel K APYroi.
[TonsiTe panMOHANBLHOTO YHCIA, 3aMUCh, CPABHEHME, YHOPSAOYMBAHUE DPALMOHAIBHBIX YHCEN.
Apudmernueckre AeHCTBUS C pallMOHATBHBIMU YHCIaMu. Perenue 3a1au U3 peaqbHON MPAKTUKU Ha
4acTu, Ha IpoOH.

CrerneHb ¢ HaTypaJIbHBIM TOKa3aTelleM: ONpe/IesieHre, TpeoOdpa3oBaHue BbIPaKEHU Ha OCHOBE
ornpezeNeHus, 3anuck 00IbINX yncen. [IporeHTsl, 3anich NPOIEHTOB B BUJIE APOOU U TpOOH B BUE
IIPOLIEHTOB. TP OCHOBHBIE 33/1a4y HA MIPOLIEHTHI, PEILIEHUE 3a7a4 U3 PEATIbHON MPaKTHUKU.

[TpuMeHeHre NPU3HAKOB I€IMMOCTH, Pa3JI0KEHNE HA MHOXKMTEIN HATYPaIbHBIX YHCE.

PeasibHbIE 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMast U 00OpaTHas MPONOPIHOHAIBHOCTH.

Anredpanyeckue BbIPaKeHUs
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[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHHUS C MepeMeHHOW. JlomycTumble 3Ha4YEHUs
nepeMeHHbIX. [IpencraBnenne 3aBUCHMOCTH MEX/y BeIMUYMHAMHU B BUE (hopMyibl. Beraucienus no
dopmynam. [IpeoOpasoBanne OYKBEHHBIX BBIpaKEHUH, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, TIPABUIIA
npeoOpa3oBaHusl CyMM M IPOM3BEIEHUI, IpaBUiIa PacKpbITUS CKOOOK W INpPHUBEIEHHs NOJOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM.

Opnowienbl M MHorowieHbl. CreneHb MHorowieHa. CIl0)K€HHE, BBIUMTAHUE, YMHOXKEHHE
MHOrO4JI€HOB. DOpMyJibl COKPAILEHHOTO YMHOXKEHHSA: KBaJApaT CYMMBbI M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JICHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEpaBEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBuia INpeoOpa3oBaHUsl YpaBHEHHs, PaBHOCHIBHOCTb
YpPaBHEHUU.

JIuneliHOE ypaBHEHHE C OJHOW MEPEMEHHOMW, YUCIO KOPHEW JIMHEWMHOTO YpAaBHEHUS, PEIICHUE
JUHENHbIX ypaBHeHUH. CocTaBieHHE ypaBHEHUH 110 YCJIOBUIO 3aJaud. PellleHne TeKCTOBBIX 3ajau C
MMOMOUIBIO YPABHEHU.

JluneliHOoe ypaBHEHHE C JABYMs IepeMeHHbIMUH U ero rpaduk. Cucrema IBYX JIMHEHHBIX
yYpaBHEHMH C JAByMs IepeMEHHbIMU. PerieHue cucreM YpaBHEHUH C€HocoOOM IOJCTaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBIK CUCTEM YPAaBHEHU.

DOyHKIUUHA

Koopaunara Touku Ha npsAMoi. UncioBele TpoMexXyTKH. PaccTossHne Mexny IByMs TOUKaMU
KOOPJMHATHOU IIPSIMOM.

[TpsimoyronbHast cucrema KoopauHat, ocu Ox u Oy. Alcmucca W opauHaTa TOYKM Ha
KOOpAMHATHOM IulockocTH. [Ipumepbl rpadukoB, 3agaHHbIX (Qopmynamu. Utenue rpaduxos
peanbHbIX 3aBucuMocteil. [lonstue ¢ynkuuu. I'padpuk dynxnum. CpoiictBa ¢yHkumid. Jlnneinas
¢bynkuus, eé rpaduk. I'padux ¢pynkuun y = |x|. ['paduueckoe penieHne JTUHEHHBIX ypaBHEHUH U
CHUCTEM JIMHEHHBIX YPABHEHUN.

8 KIIACC

Yuciia 1 BbIYUCICHUA

Ksanparueiii kopeHb u3 uucna. Ilonstue 00 wuppanuoHasbHOM uucie. JlecaTndHble
NpUOIIKEHUsT UppalMOHANBHBIX uucen. CBoiicTBa apupMeTHUYEeCKHX KBaJpPaTHBIX KOpPHEM M HX
IPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BIPAXKEHUH U BbIUKCICHUSIM. JlefiCTBUTENbHbIE YHCIIa.

CreneHs ¢ 1enbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHaapTHas 3alKCch YHCIa.

Auredpanyeckune BbIPaKeHHUs

KBanpatublit TpéxuieH, pa3ioxkeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHUTEIH.
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Anrebpanueckast Apoos. OCHOBHOE CBOMCTBO anreOpanyeckoi npodu. CiioxeHue, BRIYUTaHue,
YMHOXXEHUE, JIeTICHHEe anreOpanyeckux Apooeil. ParonanbHbie BRIpaKeHHUs U UX TpeoOpa3oBaHue.

YpaBHeHUSs] U HEPABEHCTBA

KBaapatHoe ypaBHeHHE, (opMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUN, CBOJSIIMXCS K JMHEHMHBIM M KBajapaTtHbIM. [Ipocteiimne apoOHO-panuoHaIbHBIE
yYpaBHEHHS.

I'padmueckass uHTEpIpeTalysi ypaBHEHUH C JBYMsS HEPEMEHHBIMH M CHCTEM JIMHEWHBIX
yYpaBHEHUU ¢ IBYyMs IepeMeHHbIMH. [IpumMephl pemieHusi CuCTeM HEeJMHEHHBIX YpaBHEHUH C JBYMs
MePEeMEHHBIMH.

Pemenune TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM MepeMeHHON. PaBHOCHIIBHOCTD
HepaBeHCTB. JIMHeWHbIe HepaBeHCTBA C OJHOW mepeMeHHOW. CHUCTeMbl JIMHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHOM.

DOyHKIUUHA

[onsarne Qynkmun. OOIacTh ONpeneNeHUs WU MHOXECTBO 3HaueHHH (QyHKIuUU. CrocoObl
3aanus QyHKIUH.

I'paduk dpynkuuu. Urenue cBoiictB pynkuuu no e€ rpaduxy. [Ipumeps rpadukos QyHKINA,
OTPKAIOIINX PeATbHBIC TIPOIIECCHI.

OyHKIIMY, ONKCHIBAIOIIME NPSIMYI0 M OOpaTHYIO NpPONOPIHMOHAIBHBIE 3aBUCUMOCTH, HUX
rpapukn. Oyukmuny =x2, y =x3,y = x, y=|x|. [paduueckoe pemenne ypaBHEHHH W CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCTCHUSA

PanmonaneHbpie 4ncia, WppalMOHANbHBIE YHCIA, KOHEYHbIE W OECKOHEUHBbIE JeCATUYHBIC
IpoOu. MHOXKECTBO NEHCTBUTENBHBIX YUCEN, JeHCTBUTEIbHBIC YUCIIA KaK OECKOHEUHBIE JIECATUYHBIC
npobu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEKIY MHOMKECTBOM JEHCTBUTENBHBIX YHCEN H
KOOPJIMHATHOW IIPSIMOM.

CpaBHeHUE JI€HCTBUTENBHBIX YHUCEN, apUpMeTHYecKue JAEeUCTBUS C JIEHCTBUTEIbHBIMU
YHCIIaMHU.

Pa3zMepbl 00beKTOB OKPYKAIOIIETO MUPA, IITUTEIHHOCTH MTPOIECCOB B OKPYIKAFOIIEM MHPE.

[MpubnmxEHHOE 3HAYCHNE BEIMIMHBI, TOUHOCTH MpUOIkeHus. Okpyriienue uucen. [Ipukuaka
U OLICHKA PEe3yJIbTATOB BHIYUCICHUH.

YpaBHeHHUs M HEPABEHCTBA

JIuneitnoe YpPaBHCHUC. Pemenne ypaBHeHHﬁ, CBOIAIINXCA K JIMHEWHBIM.
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KBagpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASIIMXCS K KBaJIpaTHbIM. bHukBanpaTHOe
ypaBHeHue. lIpumepbl pelleHHs ypaBHEHUH TPETbEHM M 4YETBEPTOM CTEIEHEH pa3JIoKEHUEM Ha
MHOHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMH. PellleHMe TEKCTOBBIX 3ajad anreOpanyecKum
METOJIOM.

YpaBHeHUE C JBYMs INEpeMEHHbIMH M ero Tpaduk. Pemienue cucteM IBYX JHMHEHHBIX
YPaBHEHUU C JBYMs IIEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEWHOE,
a Jpyroe — BTOpOM cTeneHu. I'paduueckas MHTeprpeTanusi CHUCTEMbl YpPAaBHEHMH € JByMs
IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 anreOpanyecKumM CrocoOOM.

YucIiioBblE HEPABEHCTBA U UX CBOMCTBA.

Peuienne 7nMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOM. PemieHue cuUCTEM JIMHEMHBIX
HEpaBEeHCTB C OJHOM nepemeHHOH. KBaapaTHble HepaBeHcTBa. ['paduueckas uHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKUUHA

KBanpatnunas ¢pynkuus, e€ rpaguk u cpoiicrsa. [lapabosa, KkoopAuHaTHI BEPIINHBI TapabOIIbI,
0Cb CUMMETPUHU NTapaboIbI.

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

Yucii0Bble NMOCJIEA0BATEIbHOCTH U MPOTPECCUH

[TonsiTHE YKMCIIOBOM IOCIENOBATEIBHOCTU. 3aJaHHE IOCIENOBATEIbHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit n-ro UieHa.

Apudmernueckas U reomerpuueckas nporpeccu. ®opmynsl n-ro uiaeHa apudmeTuyeckon u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre UiI€HOB apu(METHUECKOM M TeOMETpPUYECKON Mporpeccuid TOYKaMu Ha
KOOpPJAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIOHEHIUAIbHBINA POCT. CII0KHBIE POLICHTHI.
INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INIPOI'PAMMBI YUEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJbTaThl OCBOEHHUS  IporpamMmbl  ydeOHOro  Kypca  «AureOpa»
XapaKTEepPU3YKOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM MHTEpECa K IPOLUIOMY M HACTOALIEMY POCCHUMCKOM MaTEMAaTHUKH, EHHOCTHBIM
OTHOLLIEHUEM K JOCTHKEHUSM POCCUMCKUX MATEMATHUKOB U POCCUMCKOM MAaTeMaTHYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HayKax M MPUKIAJHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:
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TOTOBHOCTBIO K BBIIOJHEHHIO OOSA3aHHOCTEH TpakAaHWHA M peanu3aly €ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
IPOLEAYp TPAKIAHCKOTO 00IecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
ITHUYECKUX NMPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM IPUMEHEHHUEM AOCTHKEHMH HayKH, OCO3HAaHUEM
BaXHOCTHU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JIEATEILHOCTH YUEHOIO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOH Ha aKTUBHOE YYacTHE B pEIICHUH NPAKTUYECKUX 337a4 MaTeMaTHYECKOM
HalpaBJIEHHOCTH, OCO3HAHHWEM BA)XHOCTH MaTEMaTH4YeCKOro oOpa30BaHUS HA HPOTSHKEHUM BCeH
KHU3HU JUISl YCHEIIHOM NpOQecCHOHAIbHOM NEATeNbHOCTH M pa3BUTHEM HEOOXOAMMBIX yMEHHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHAWBUAYAILHOW TPACKTOPUM OOpa30BaHUS WU JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHMUECKOMY BOCIPHUATHIO MaTeMaTHUECKUX
00BEKTOB, 3ajJad, PEUICHUH, PACCYXIECHUH, YMEHHIO BUIECTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTAllMel B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX IpeACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSl UEJNOBEKa, MPHPOJIBI W OO0IIeCTBa, IOHHUMaHUEM
MaTeMaTHYECKOW HAyKH KaK c(hepbl UEIIOBEUECKON NesITeTHHOCTH, ATAIMOB €€ pa3BUTHUS H 3HAYMMOCTH
JUIS pa3BUTHS LIMBUIIM3ALIMY, OBJIAJICHUEM S3bIKOM MaTeMaTUKU U MaTeMaTHMYeCKOW KyJIbTypol Kak
CPEACTBOM IMO3HaHMA MHpa, OBJAJAECHUEM MPOCTEHIIMMU HABBIKAMHM  HCCIIE0BATENIbCKOM
NeSITeTTbHOCTH;

6) pusnueckoe BocmuTtanue, GopMUpPOBaAHHE KYJHTYPbI 310POBbS U IMOLHOHATHLHOIO
Os1aromostyqust:

TOTOBHOCTBIO NPUMEHATh MaTeMaTHUECKUE 3HAHMsS B MHTEPECaX CBOETO 370POBBS, BEICHUS
3I0POBOTO 00pa3za >KU3HU (3AOPOBOE MHUTAHWE, COATAHCHPOBAHHBIA PEKUM 3aHSATHH M OT/ABIXA,
perynsapHas (usuyeckass aKTHUBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHCHTAIlMe Ha TPUMEHEHHWE MAaTeMaTWYeCKWX 3HAHWHA Ui pelieHus 3agad B 001acTh
COXPaHHOCTH OKpYKalollel Cpeipl, IUIAaHWPOBAaHUS IIOCTYIIKOB M OIGHKH WX BO3MOXHBIX
NOCTEACTBUM Il OKPYXKAIOLIEH Cpebl, OCO3HAHHEM TIJI00aIbHOTO XapakTepa HKOJOTHYECKUX
npo0JeM U myTel ux pereHus;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM CONUAIBHON U NPUPOIHOI Cpeabl:
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TOTOBHOCTBIO K JCHCTBHSM B YCIOBHAX HEONPENEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 IPAKTUYECKYIO IEATEIBbHOCTb, B TOM 4YHUCIIE YMEHHUE YUMTBCS y IPYTHX
Jro/Ied, MPUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIEC 3HAHHSI, HABBIKM U KOMITETCHIIUU U3 OMBITA
APYTHX,

HEOO0XOUMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HaHHWM, B TOM uucie (HopMyaupoBaTh HJEH,
MOHATHUS, TUIMOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHWCIIE paHee HEU3BECTHBIX, OCO3HABATbH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIHUIO KaK
BbI30B, TpeOYIOUIMH KOHTPMEp, KOPPEKTUPOBaTb IPUHUMAEMble pEIIEeHUs U JACHCTBUS,
(bopMyIHpOBATh M OIICHUBATH PUCKHU H MOCIEICTBHS, HOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC NelCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMaTUYECKUX OOBEKTOB, INOHATHUH,
OTHOWICHWA MEXIYy TOHATHAMH, (QOPMYJIMPOBATH ONpEACTCHHUS TOHSATHH, YCTaHABIMBAThH
CYIIECTBEHHBI MNpPU3HAK KJIACCU(PUKAIMK, OCHOBAHUS JUIsI OOOOIIEHHS M CpaBHEHUS, KPUTEPHU
IIPOBOAMMOIO aHAJIN34;

e BOCIpPHHHMMATh, (QOPMYJIMpPOBaTH U  INpPeoOpa3oBBIBATH  CYXKJIEHUS:  YTBEpAUTENbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

e BBIIBJIATh MaTeMaTHYECKHE 3aKOHOMEpPHOCTH, B3aUMOCBS3M M HPOTHBOpeUMs B (pakTax, JaHHBIX,
HaOJIOAECHUAX W YTBEPXKACHUAX, NpeAsiaraTh KPUTEpUU JJIsl BBISBICHUS 3aKOHOMEpPHOCTEH u
IIPOTUBOPEYUH;

e JleNIaTh BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIJIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUU;

e pa3dupath J0KA3aTEILCTBA MATEMAaTUUYECKUX YTBEP)KICHUH (TPsIMBbIE U OT MPOTUBHOIO), TPOBOIUTH
CaMOCTOSITENIbHO ~ HECJIOXHBIE  JIOKa3aTeJIbCTBA  MaTeMaTHUecKuX  (akToB,  BbICTpauBaTh
apryMeHTaluIo, IPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHbIE PACCYKICHUS;

e BbIOMpaTh croco0® pemeHUs y4eOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BapHaHTOB peIICHUs,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
ba3zoBble nccienoBareibCKue 1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KAaK MCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BOMPOCHI,
buKkcupyoomue NpoTUBOpeUre, MpodiIeMy, CaMOCTOSATENIFHO YCTaHABIMBATh HCKOMOE M JAaHHOE,

(I)OpMI/IpOBaTB THUIIOTE3Y, aprYMCHTUPOBATL CBOIO MMO3UIIUIO, MHCHHC,
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e TMPOBOJIUTH MO CAMOCTOSTEIHHO COCTaBICHHOMY IIJIaHY HECJIOXHBIH HKCIIEPUMEHT, HeOOJbIIoe
UCCIICIOBAaHUE TI0 YCTAaHOBJECHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXYy COOO0M;

e CaMOCTOATENbHO (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOABI 10 pe3ylibTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUS, UCCIIEIOBaHMs, OLIEHWBATh JIOCTOBEPHOCTH IOJYYEHHBIX pPE3YyJlbTaTOB, BBHIBOJOB H
000011IEHHI;

e MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE TPOIECCa, A TAKKE BBIABUTATH TMPEANOJIONKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

e BBIIBIISITH HEJAOCTATOYHOCTh U M30BITOYHOCTH WH(POPMAIMHU, JAHHBIX, HEOOXOAUMBIX IJISi PEIICHHS
3aJ1a4u;

e BBIOMpATh, aHAJIU3UPOBATH, CUCTEMATH3UPOBATH M HHTEPIPETHPOBATH HMH(YOPMALMIO Pa3IHUHBIX
BUJIOB U (hOPM Ipe/ICcTaBICHUS;

e BbIOMpaTh (opMy MpenacTaBieHUs] HHGOPMAIMK M WIUTIOCTPUPOBATH pPEIIaeMble 33Jaud CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH;

e OIEHUBaTh HAA&KHOCTh HWHGOPMALKUKA MO KPUTEPHSM, MPEAJIOKEHHBIM  Y4HUTEIeM MU
c(hOpMyIMPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHUKaTHBHBbIE yHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

e BOCIPUHUMATH U (OPMYIHPOBATH CYXJCHUS B COOTBETCTBUU C YCIOBUSMHU U IIENSIMH OOIICHUS,
SCHO, TOYHO, TPaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHUSI 10 X0y PelIeHHUs 3a7jaui, KOMMEHTHPOBATh MOJIyUYE€HHbIH pe3ybTar;

e B XOJ€ OOCYXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOUN TE€MbI, MPOOJIEMBI, perraeMoit
3aJaud, BBICKA3bIBaTh HWJCH, HAIlCJICHHbIE HA TIOMCK PEUICHHUs, COMOCTABIATH CBOM CYXJICHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHHMKOB JHajora, oOHapy>KuUBaTh pa3Myhe U CXOJCTBO IO3MLMUH, B
KOPPEeKTHOH (opme hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

e TPEICTABIATh  pPE3YNbTAaThl  PEUNICHHWS  3ala4yd, OKCIEPUMEHTa, WCCIECNOBaHHS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BBICTYIUIEHHS € YYETOM 3ajad Mpe3eHTAaluu U OCOOEHHOCTEH
ayJUTOPUH;

e TOHUMATh W HCIONH30BATh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaTbHOW PaOOTHI MPH PEIICHUU
y4eOHBIX MaTeMaTHUECKUX 3a/1ad;

e TPUHUMATH IIeNTb COBMECTHOW JEATEIFHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOH paboTHI,
pacrpenensaTs BUIbsl padoT, JOrOBapHBaThCs, 00CYXk/IaTh MPOIECC U pe3yibTaT paboThl, 06001IaTh
MHEHHS HECKOJIBKUX JIIO/IEH;

e Y4acCTBOBAaTh B IPYMNIOBHIX opMax paboThl (00CYykIeHUs, 0OOMEH MHEHHUSMU, MO3TOBBIC IITYPMBI 1

JIPYTHE), BHIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOM JCHCTBUS C IPYTHMMH YJEHAMU
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KOMaH[Jbl, OLEHMBATh KayeCTBO CBOEro BKJaJa B OOWMH HOPOAYKT IO  KPUTEPHSIM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

e  CaMOCTOSTEJIBHO COCTaBIATH ILIaH, aIFOPUTM PELICHMs 3a/auyd (WM €ro 4acTb), BBIOUpPATh CIOCOO
pemeHus ¢ y4€TOM HMMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBATH H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

e BIAJETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTpPOJIA Ipoliecca U pe3yjibTaTra pelieHus
MaTeMaTHYECKOM 3aa49H;

e MpEeABHUAETH TPYIHOCTHU, KOTOPbIE MOT'YT BOSHUKHYTh IpU PELICHUU 33]ja4l, BHOCUTh KOPPEKTHUBBI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAHAEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHME pPE3yJIbTaTa JAESATEIbHOCTH IOCTABJICHHON LIEAM U YCIOBUSAM, OOBACHSATDH
IPUYMHBl  JIOCTM)KEHUS WM HENOCTH)KEHUS LEeJIM, HAaXOJUTh OIIMOKY, J1aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koH1y 00ydeHus B 7 Kjaacce 00yJaromuiics MOIy4uT CIeIyIONUe PeIMETHbIE Pe3yIbTaThl:

Yucsia ¥ BbIYHMCIEHUSA

BoinonHsATh, coueTas YCTHbIE W IHUCbMEHHBIE MPUEMBI, apuPMeTHYecKue IeHCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3Hau€HMs] YUCIOBBIX BBIPAXKEHUHN, IPUMEHATh Pa3HOOOpPa3HbIe CIOCOOBI U MPUEMBI
BBIUMCJIEHHS] 3HAUEHU APOOHBIX BBIPAXKEHUM, COIEpPKaLX OObIKHOBEHHBIE U IECATUYHBIE APOOH.

[TepexonuTh OT 0/1HOM (POPMBI 3aIIUCH YHCEN K APYroi (mpeoOpa3oBbIBATh AECATUUHYIO IPOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO JECATUYHYIO
IpOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJTh 4ncia.

BbINONHATE NPUKUAKY M OLIEHKY pE3yJIbTaTa BBIUMCIIEHHWH, OLIEHKY 3HAY€HWH YHCIIOBBIX
BBIPaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU NTOKA3aTEISIMHU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJbHBIX YHCET.

Pemarh mnpakTUKO-OpUEHTHPOBAHHBIE 3aJauM, CBSA3aHHbIE C OTHOIIEHUEM BEJIMYUH,
IIPONOPLUOHATIBHOCTBIO BEJIMYMH, MPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PELICHUS 3a4au C
y4€TOM OIpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs
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Hcnonp3oBarh anredpanyeckyo TEPMHUHOJOTHIO W CHMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHms1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

BoimonHsaTe mpeoOpazoBaHUsl ENOr0 BbIPAXKEHHS B MHOTOWIEH MPHUBEACHUEM MOJI00HBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINoNHATE YMHOKEHHE OJTHOYJIEHA HA MHOIOWIEH U MHOIOWIEHA HA MHOT'OYJIEH, IPUMEHSTh
(dbopMyIbI KBaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBISTh Pa3joKEHUE MHOTOWICHOB HAa MHOXHTENHU C MOMOIIBIO BHIHECEHUSI 32 CKOOKH
001Iero MHOXUTEJIS, TPYNIUPOBKY ClIaraéMbIX, IPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHUS.

[TpumeHsTh IpeoOpa30BaHUsI MHOTOWIEHOB Ui PELICHUs PA3JIMYHBIX 3a]a4 U3 MATEMaTUKH,
CMEXHBIX IIPEIMETOB, U3 pEalbHON IPAKTUKH.

Hcnonp30BaTh CBOMCTBa CTENEHEHl € HATypaJbHBIMU TIOKa3aTeNAMU JUIS MpeoOpa3oBaHUS
BBIPKEHUM.

YpaBHeHusI 1 HepaBeHCTBA

Pemwlate nuHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOW, NPHUMEHsSA IpPaBWIa IMEPEexXoaa OT
HCXOJIHOTO YPaBHEHUS K paBHOCUIIbHOMY eMy. IIpoBepsATh, ABIISIETCS JIM YUCIO KOPHEM YpaBHEHHUSI.

[TpumensTh rpaduueckre METObI IPH PEIICHUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGuparh mpumepbl map 4Yucen, SBISIIOIIMXCS PEIICHWEM JMHEHHOro ypaBHEHUsS C JABYMS
NePEMEHHBIMH.

CTpouTh B KOOPIAMHATHON MJIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C JIBYMs IEPEMEHHBIMH,
HOJIb3YSACh TPpaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPaBHEHUS.

Pemats cucrembl ABYX JMHEMHBIX YpaBHEHMH C JIByMS IE€pPEMEHHBIMH, B TOM 4HCIE
rpaduyecku.

CocTaBiATh U pelarh JMHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEMHBIX YPaBHEHUH I10 YCIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJY4EHHBIN pe3yNbTar.

DOyHKIUHA

N300pakath Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3a[IMCHIBATh YHUCIIOBBIE IPOMEKYTKH HA aIreOpanyeckoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOpAWHATaM, CTPOUTH Trpaduku
nuHeHbIX QyHKUKNA. CTpouTh Tpaduk GyHKIUHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKINUN W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTb,
BpEMsl, pacCTOSTHUE, [IeHa, KOJIMYEeCTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00BEM padOTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii crmocod TpeAcTaBICHHS W aHaMM3a HWHPOPMAIMH, HW3BJICKAaTh M

HMHTEPIPETUPOBATH MHPOPMALIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

[okyMeHT co3aaH B anekTpoHHow copme. Ne nporpamma no anrebpe ot 13.09.2024. NcnonHutens: Kawanosa O.T. B SINNEKTPOHHbIA
CrpaHunua 11 u3 18. CTpaHuua cosgaHa: 13.09.2024 08:01 =¥ TATAPCTAH



K xonIty 00ydenus B 8 kjiacce 00yJaroIuiics MOTYIHT CICTYIOIINE TPEAMETHBIC PE3YIbTATHI:

Yuciia ¥ BBIYMCICHHSA

Hcnonp30BaTh HayallbHbIE INPEJCTABIECHUS O MHOXECTBE JIEHCTBUTENBHBIX YHCEN JUIs
CpPaBHEHHMSI, OKPYIJICHHS M BBIYUCICHUN, H300pa)xkaTh JAEUCTBUTENbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[TpuMeHATh MOHATHE apU(METHUECKOTO KBaJIPaTHOTO KOPHS, HAXOAUTHh KBaJIpaTHBIE KOPHH,
UCTIONB3Ysl TPH HEOOXOAMMOCTH KAJIbKYIATOP, BBIIOJHATE NPeoOpa3oBaHUSl  BBIPAKCHUH,
coJiepXKaliuX KBaJpaTHbIe KOPHU, UCIOJIb3Yys CBOMCTBA KOPHE.

Hcnonp30Bath 3anucu OONBIINX U MAJIBIX YHCEN C TOMOIIbIO JECATHUHBIX IpoOeil U cTeneHei
yucina 10.

Auredpanyeckune BbIpaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C LeNbIM IOKa3aTelleM, BBIOJHATh MPEOOPa30OBaAHUS
BBIPKEHMI, COAEPIKALIUX CTEIIEHH C LIEJIBIM IT0OKa3aTeJIEM.

BbINONHATE TOXKIECTBEHHbIE PE0OPA30BaHUS PALIMOHAIBHBIX BBHIPAKEHUI Ha OCHOBE MpaBUII
JeHCTBUI HaJl MHOTOUWIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[TpumensTh TpeoOpa3oBaHUsl BBIPAKEHUN ISl PEUICHHS Pa3IMYHBIX 3a/lad U3 MaTeMAaTHKH,
CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

YpaBHeHusI U HepaBEeHCTBA

PemaTe nuHeliHbIE, KBapATHBIE YPABHEHUS U pallMOHAIbHBIE YPABHEHMS], CBOJSIINECS K HUM,
CUCTEMBI IByX YPaBHEHHH C JBYMsI IEPEMEHHBIMHU.

IIpoBoanTh MpOCTEMIIME HCCICAOBAHUS YPAaBHEHUM W CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM IpadUyecKux MNpeCcTaBlieHul (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE WJIM CHCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[Tepexoauth OT cioBeCHOH (HOPMYIUPOBKH 3a/laud K € aaredpandyeckoil MOJEIH ¢ MOMOIIbIO
COCTaBJICHUS] YpaBHEHMsI WJIM CHUCTEMbl ypaBHEHUH, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4Ml MOJIY4YEeHHbIN pe3yibTar.

[IpuMeHATh CBONCTBAa UYMCIOBBIX HEPABEHCTB JUIsl CPaBHEHHUS, OLIEHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJJHON NMEPEeMEHHON M MX CHUCTEMBI, 1aBaTh rpaUuecKyr0 WILTIOCTPAILIMI0 MHOXKECTBA
pelieHnit HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TornMaTh ¥ UCTHONB30BaTh (DYHKIMOHATNBHBIC MOHSATUS U S3BIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), ONpEACTATh 3HaYeHHE (QYHKUIUHU IO 3HAYCHHIO apryMEHTa, OIpeNeNATh CBOMCTBA
byHKIMH 10 e€ TpaduKy.

CtpouTts rpaduiky deMeHTapHBIX QYHKITUN BHIA:
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y=k/x, y=x2, y = x3,y = |x|, y = VX, OnHCHIBATb CBOWCTBA YHMCIOBOI (GYHKIHH MO €&
rpapuky.

K koHIty 00y4eHus B 9 Kjiacce 00yJarOIIMiACs MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATH U YIOPAIOYNBATH PAllMOHAIBHBIE H UPPALIMOHAIIbHBIE YUCIIA.

Brimonuate apupmeTnyeckre ACUCTBUS C PALUOHAIBHBIMU YHCIAMH, COUYETass YCTHBIE H
[MCbMEHHBIE IPUEMBI, BBHIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMY YUCIIAMHU.

HaxoauTh 3HaueHHs cTeneHed C LEeNbIMU IOKa3aTesIMU M KOpHEH, BBIYUCIATH 3HAUYCHUs
YHCIIOBBIX BBIPAKECHUIH.

OkpyrisTh AEMCTBUTEIbHBIE UMCIIA, BBINOIHATH MPUKHUJKY PE3YJIbTaTa BHIYMCIECHUH, OLIEHKY
YHUCJIOBBIX BbIPAKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemarh nuHeliHbIe U KBaJpaTHbIE ypaBHEHUS, YPaBHEHHsI, CBOJASAILIUECS K HUM, MPOCTEUIIIHNE
IpOoOHO-paOHATILHBIE YPaBHEHUSI.

Pemats cucrempl ABYX JMHEHHBIX YpaBHEHUH C JBYMsI NEPEMEHHBIMH MU CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO yPaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemmath TekCTOBBIE 3a7aun anreOpanyeckuM crocoOOM C MOMOIIbIO COCTABIICHUSI YPAaBHEHUS
WM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBoanTh MpOCTEMIIME HCCICAOBAHUS YPAaBHEHUM W CUCTEM YPAaBHEHMM, B TOM YHUCIE C
NpUMEHEHHEM TpapHUuecKuX MpeICTaBIeHUH (yCTaHABIUBaTh, UMEET JM YpaBHEHHE WM CHUCTEMa
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

PemaTs nuHeliHble HEpaBEHCTBA, KBalpaTHbIE HEPABEHCTBA, N300pakaTh PEIICHNE HEPABEHCTB
Ha YKMCIIOBOM IIPSIMOM, 3aIIMChIBATh PEIICHHE C TOMOIIBI CUMBOJIOB.

Pemarb cucTembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIHOYAIOIINE KBaJpPaTHOE
HEpaBEHCTBO, M300pa)kaTb pEIICHHE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM MpsIMOM, 3alMChIBATh
peleHne ¢ MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7ad.

DOyHKIUHA

Pacno3naBath (yHKUIMU HM3Y4eHHBIX BHJIOB. [loKa3bIBaTh CXEMAaTHYECKHU pPACIOJIOKEHHE Ha
KOOPJIMHATHOU IIJIOCKOCTH rpadukoB byHKIUI
BUma: y =kx, y=kx+b, y=kix, y=ax2+bx+c, y=x3,y= VX, y= |x|, B 3aBucHMOCTH OT
3HaYeHU’ K03(h(PUIIMEHTOB, ONHUCHIBATh CBOMCTBA (DYHKLIUH.

Crpouth W H300paxkaTh CXEMaTH4eCKH Trpaduku KBaJApaTHUHBIX (DYHKIMHA, ONMUCHIBATH

CBOMCTBA KBAJPATHYHBIX (PYHKITUHN 11O UX rpaduKam.
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Pacno3HaBaTh KBagpaTHUHYIO (QYHKIUIO IO (QopMyiie, NPUBOIUTH MPUMEPHl KBaJApaTHUUHBIX
(byHKUMI U3 pealbHON KU3HH, (U3UKU, TEOMETPUH.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

Pacnio3HaBaTh apu(METHUYECKYl0 M TIEOMETPUYECKYI0 IPOTPEecCMM IpU pPa3HbIX crocobax
3aJaHusl.

BbBIMONHATE BBIYMCICHUS C HCHOJIB30BaHMEM (OpMyST N-ro 4ieHa apuPMETHYECKOH u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJMHATHON INIOCKOCTH.

Pemare 3amaun, CBsI3aHHBIE C YHMCIOBBIMU IIOCIENOBAaTENBHOCTSAMHU, B TOM 4YHCIE 3a7a4d U3
peaIbHOM >KU3HM (C UCTIIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC

Ne || HammenoBaHue pa3aenoB KommuectBo wacos DOnexTpoHHbIE (IU(POBHIL)

n/m Y TEM MPOTPaMMBbl Beero|[Kontponsasie|[Ipaktiyeckue o0pa3oBaTeNbHbIE PECYPCHI

paboThI paboThI

1 |[Umcna u BHIYMCIICHHUS. 25 1 bubmuorexa [JOK
PammonansHEIE Uncia https://m.edsoo.ru/7f415b90

2 ||Anrebpaunueckue 27 1 bub6nuorexa [IOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90

3 ||[YpaBHEeHUS U 20 1 bub6nuorexa [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90

4 |[Koopaunate! u rpadpuxu. || 24 1 bubnunoreka [JOK
OyHKIMH https://m.edsoo.ru/7f415b90

5 ||[ToBTOpEHME N 6 1 bubnuotexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOTPAMME

8 KUIACC

Ne || HammenoBanue pas3zienoB u KonnuecTBo vacos OnekTpoHHbIe (U POBLIE)

n/m TEM MPOTPaMMBI Beero|[Koutponbhsie| [lpaktiyeckue 00pa3oBaTelIbHbIE PECYPCHI

paboThI paboThI
1 |[Uucna ¥ BBIYMCIICHHUS. 15 but6mmoreka [IOK
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Ne || HammenoBanme pa3iesioB u KonnyecTBo vacos DneKkTpoHHbIE (IU(PPOBHIE)
n/m TEM IIPOrpaMMBbI Beero|[Kontponsasie| [lpaktieckne o0Opa3oBaTelibHbIE PECYPCHI
paboThI paboThI
KBaaparHbie KOpHH https://m.edsoo.ru/7f417af8
2 |YUucaa ¥ BEIYUCTICHUS. 7 bu6nmmoreka [IOK
Crermnens C 1eIbIM https://m.edsoo.ru/7f417af8
MoKazaresiem
3 |[AnreOpanveckue 5 1 bubmorexa [JOK
BeIpakeHUs. KBagpaTHbiid https://m.edsoo.ru/71417af8
TPEXWICH
4 ||Anrebpandeckue 15 1 bubnuorexa [JOK
BBIPOKCHHS. https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb
5 |[YpaBHeHus u HepaBeHCTBA. || 15 1 bubnmnoreka [JOK
KBanparnble ypaBHEHUS https://m.edsoo.ru/7f417af8
6 |[YpaBHeHus u HepaBeHCTBa.| 13 bubnmoreka [JOK
CucreMsbl ypaBHEHU https://m.edsoo.ru/7f417af8
7 |[YpaBHeHUs U HEpaBeHCTBA. || 12 1 bubnuotexa [JOK
Hepasencraa https://m.edsoo.ru/7f417af8
8 || @ynkiuu. OCHOBHBIE 5 bubnnoreka [HOK
MOHSITUS https://m.edsoo.ru/7f417af8
9 ||®ynkuuu. Yucnossle 9 bubnnoreka [JOK
byHKIIU https://m.edsoo.ru/7f417af8
10 |[IIoBTOpeHue u o6oOmeHue | 6 1 bu6muoreka [JOK
https://m.edsoo.ru/7{417af8
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
9 KJIACC
Ne|| HammenoBaHue pa3nenos u KonnuecTBo vacos OneKTpoHHbIE (LIUPPOBLIE)
n/m TEM MPOrPaMMBbl Beero|[Kontpomsasie|[Ipaktiyeckue o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
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Ne || HammenoBaHue pa3aenoB u KonnyecTBo vacos DnekTpoHHbIC (IU(PPOBLIE)
n/m TEM MpPOTrpaMMBbl Beero|[Kontponshsie|[Ipaktiyeckue o0Opa3oBaTeNbHbIE PECYPChHI
paboThI paboThI

1 |[Umcna u BHIYMCIICHHUS. 9 bu6nmmorexa [IOK
JlelicTBUTEIbHBIC YHCIIA https://m.edsoo.ru/7f419d08

2 ||YpaBHEHHS U HEPABEHCTBA. 14 1 bubmuorexa [JOK
VYpaBHeHUsI ¢ OTHOM https://m.edsoo.ru/7{419d08
MEPEMEHHOMN

3 |[YpaBHEHUS U HEPABEHCTBA. 14 1 bubmuotexa [JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08

4 ||YpaBHEHHUs 1 HEpABEHCTBA. 16 1 bubnuorexa [JOK
HepaBencrBa https://m.edsoo.ru/7f419d08

5 || ®@yHKIIMUK 16 1 bubnuorexa [HOK

https://m.edsoo.ru/7f419d08

6 |UucnoBeie 15 1 bubmuorexa [JOK
MOCJIEAOBATEIBHOCTH https://m.edsoo.ru/7f419d08

7 |ToBTOpeHue, 06oO0IIeHHE, 18 1 bu6nunorexa [IOK
CUCTEeMAaTH3alMsl 3HAaHUH https://m.edsoo.ru/7f419d08

OBILEE KOJIMYECTBO 102 6 0

UACOB I10 ITPOTPAMME

YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

1. Maremaruka. AnreOpa: 7-if kiacc: 6a30BbIii ypoBeHb: yueOHMK, 7 kiacc/ MakapbrueB HO.H.,
Munatok H.I'., HemkoB K.M. u npyrue; mon pen. Tensxockoro C.A., AKIHMOHEpHOE
obmectBo «M3narenscTBO «IIpocBerieHne

2. Maremaruka. Anrebpa: 8-i kiacc: 0a30BbI ypoBeHB: yueOHHK, 8 kiacc/ MaxkapwrueB 1O.H.,
Mungrok H.I'., Hemko K.M. u npyrue; nox pen. TemsaxoBckoro C.A., AKIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnienue»

3. Marematuka. Anrebpa: 9-if kimacc: 0a30BbIi ypoBeHb: yueOHUK, 9 xinacc/ MakaperueB FO.H.,
Munatok H.I'., HemkoB K.M. m gpyrue; noxm pen. TemsaxoBckoro C.A., AKIMOHEpHOE
obmmectBo «M3narenscTBO «IIpocBerieHne
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METOJIUYECKHUE MATEPUAJIBI AJ151 YUUTEJISA
Meroaundeckoe mocodue K mpeaMeTHON JTMHUN yueOHUKOB 1o anreope 0. H. Makaprsiuesa,
H. I'. Munnrok, K. Y. Hemikoa u np. Matemaruka. Anredpa 7-9 kinaccel. ba3oBbiii ypoBEHb.
A.Tl. Epwosa, B.B. lNono6opoabko, A.C. EpwoBa CamocTosiTeNbHbIE U KOHTPOSbHbIE
paboTbl Nno anrebpe n reomeTpumn ana 9 knacca, - M.: Minekca, 2012
A copam O3, MatemaTtuka. 9 knacc locygapcTBeHHas MTorosas atrectaums
Tunosble TectoBble 3agaHus / V.B. AweHko, C.A. LWectakos, A.C. TpenanvH,
A.B CemeHos, .M. 3axapos - M.: «9k3ameH»
KoHoHoB A.A. 3agayun no anrebpe ana 7-9 kn.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru — konnekuunsa obpasoBaTenbHbIX PECYPCOB;

InternetUrok.ru - Bugeo ypoku;

www.math-on-line.com-3aHumaTernibHasg MatemaTuka;

http://www.logpres.narod.ru — npymepbl UHPOPMALIMOHHBIX TEXHOMNOTUN;

http://www.allmath.ru - Bca maTtemaTtuka;

http://mathem.h1.ru — matemaTuka on-line;

http://www.exponenta.ru — obpasoBaTefnibHbI MaTEMaTUYECKNIA CalT;

«3JnekTpoHHas 6ubnunoteka 2000 no maTtemaTukey,

www.mathvaz.ru/index.php - Jocbe yuntens matemaTtumku.

https://uchi.ru/

https://edu.1sept.ru/

https://edu.skysmart.ru/

https://resh.edu.ru/

https://math-oge.sdamgia.ru/

https://edu.orb.ru
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