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INOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISeTCS OIHUM U3 OINOPHBIX KYPCOB OCHOBHOTO o0O0IIero o0pa3oBaHMsA: OHa
oOecrieunBaeT U3y4eHHE JIPYIHX TUCIHIUINH, KaK €CTECTBEHHO-HAy4YHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHHE HEOOXOAMMO IJISi MPOIOJDKEHHsT 00pa30BaHUS W B MOBCEIHEBHOM KH3HH.
PazBute y oOywaromuxcs Hay4HbIX HPEICTaBICHUNA O TMPOUCXOXKICHHUM M CYIIHOCTU
anreOpanyeckux aOCTpakIUii, CIocoO0e OTpPaXEHHUs MaTeMaTUYecKOW HayKOW SBICHHHA W
MPOLECCOB B MpUpoJe U OOIIecTBe, POJIU MATEeMATUYECKOTO MOJEIMPOBAHUS B HAyYHOM
NO3HAHWU U B NPAKTUKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOI'O MHPOBO33PEHHS U KAa4yeCcTB
MBILUICHHSI, HEOOXOAMMBIX JUIsl aJanTallii B COBpeMeHHOM Hu(poBoM obmiectBe. M3yueHnue
anreOpbl 00ecrieuynuBaeT pa3BUTHE YMEHUS HAOIIOAAaTh, CPABHUBATH, HAXOJUTHh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIJICHUS, CIIOCOOHOCTH AapryMEHTHPOBAaHHO OOOCHOBBIBAaTH CBOU
JeHCTBUSL U BBIBOABI, (OPMYIHMPOBaTH yTBepkaeHus. OcBoeHHe Kypca anreOpsl obecrednBaeT
pa3BUTHE JIOTUYECKOTO0 MBIIUICHUS OOYYalOIIUXCS: OHU HCIOJB3YIOT JE€AyKTHUBHBIE H
UHAYKTUBHBIE PAacCyXJE€HUs, O0OOLIEHHE U KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENHHON JEATEIBHOCTH
oOyyaroluxcsi, IMO3TOMY CAaMOCTOATEIbHOE  pELIeHWE 3ajad  sBISAETCS  peailu3anueit
JESTENIbBHOCTHOTO MIPUHIIMIIA O0yUEHUSI.

B crpykType mporpammel ydaeOHOro Kypca «AnreOpa» Jjis OCHOBHOTO 0OIIero oOpa3oBaHWs
OCHOBHOE€ MECTO 3aHUMAIOT COAEPKATEIbHO-METOUYECKHE JUHUU: «UHuCiIa W BBIUKCICHUA,
«AnreOpanyuecKkue BBIPAKCHUA», «YpaBHEHHS M HepaBeHCTBa», «DyHkmum». Kaxnmas u3 sTux
COJIEpKATEIbHO-METOANYECKUX JIMHUWA Pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET M3Y4YEHUs Kypca,
B3aMMOJICHCTBYSl C JIpYrUMH €ro JHUHMSIMH. B Xone u3yueHus ydyeOHOro kypca oOydaromumcs
MPUXOJUTCS JIOTUUECKH PacCyKJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsi3M C
3TUM B Iporpammy YydeOHOro Kkypca «Auredpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
MpEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leNaXx MaTeMaTH4ecKoro o0pa3oBaHUS |
CHOCOOCTBYIOIIME OBJIAICHUIO 00YYAIOIIMMHUCS OCHOB YHHUBEPCAIHHOTO MaTEMaTHUECKOTO SI3bIKA.
CopnepxaTenbHOW M CTPYKTYpHOH OCOOCHHOCTBIO y4eOHOro Kypca «Amnrebpa» SBISIETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copnepxanne nuHUN «YucCna W BBIUUCIECHHS» CIYKUT OCHOBOM I NAJIBHEWINETO W3Y4EHHUS
MaTeMaTUKH, CHOCOOCTBYET  Ppa3BUTHI0 Yy  OOy4YarolUXcCs  JIOTMYECKOTO  MBIIUICHHUS,
(OpMHPOBAHUIO YMEHHs IMOJB30BaThCA AITOPUTMAMM, a TaKXKe MPUOOPETEHUIO NMPaKTHYECKUX
HaBbIKOB, HEOOXOAMMBIX JJIsi MOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHS O YHUCIE HA YPOBHE
OCHOBHOT'O 001Iero oOpa3oBaHUS CBSI3aHO C PALMOHAIBHBIMM M HpPPALMOHAIBHBIMU YHUCIIAMH,
dbopMHUpOBaHUEM TMPEACTABICHUN O JCUCTBUTEIHHOM YHCIE. 3aBEPIICHHE OCBOCHHUS UYHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Copepxanue AByX anreOpanuyeckux JMHUN — «AJredpanyeckue BBIPAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO y OOyYaroIMXCs MaTeMaTHYecKoro armapara,
HEOOXOJUMOro JuIsl pelIeHUs 3a7ad MaTeMaTUKH, CMEXHBIX [PEeIMETOB U MPAKTHKO-
OpPUEHTHPOBaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHUS Y4eOHBIH MaTepual
TPYNOHUpPYeTCss BOKPYI palUMOHAIBHBIX BbIpaXeHH. AsnreOpa JeMOHCTpUPYET 3HayeHHE
MaTEMaTUKU KakK s3bIKa JUIS MOCTPOEHUS MAaTEMAaTHUYECKUX MOJEJIEH, ONMCaHUs MPOLECCOB U
ABJIEHUN peanpHOro mupa. B 3amaum oOyueHus aiaredpe BXOAAT TaKKe JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO  MBILIUICHUS, HEOO0XOAWMOro, B YacTHOCTH, JUII OCBOGHHUS Kypca
nHQOpMaTHKH, W OBJAJCHUE HaBBIKAMU JEAYKTHBHBIX paccyxacHuii. I[IpeobpazoBaHue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUs, CIOCOOHOCTEH K MaTeMaTHYEeCKOMY
TBOPYECTBY.

Conepxanne (QpyHKIIMOHAIBHO-TPAhUUECKON JIMHUM HAIEIEHO Ha MOJy4YeHHE OOy4aroIUMUCS
3HaHWN 0 (QYHKIHAX KaK BaKHEWIIEH MAaTEeMaTHYECKON MOJENH ISl OTIMCAHUS W MCCIICIOBaHUS
pa3sHOOOpa3HBIX MPOLECCOB W SABICHMA B mpupoae u odmectBe. M3ydenue wmarepuaia
CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh Pa3IMYHBbIE BBIPA3UTENbHBIE



CpeICTBA sI3bIKA MATEMATHKU — CJIOBECHBIC, CHMBOJHMYECKHE, rpauuecKkre, BHOCHUT BKJIAJ B
dbopMupoBaHUEe IPECTABICHUN O POJIM MATEMATUKH B PA3BUTHUN TUBUIM3AINH U KYJIbTYpBHI.
Cornacno ywyeOHOMYy miaHy B 7-9 kiaccax HM3y4aercss yueOHbIH Kypc «Anredpa», KOTOPBIH
BKJIIOYAET CJIEYIOIIME OCHOBHBIE paslienbl coaepkaHus: «Yucna W BBIYMCICHUSY,
«AnreOpandeckue BEIpKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKIIUN Y.

Ha n3ydenne yuebHOTO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 vaca (3 gaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hegento), B 9 kiacce — 102 yaca (3 yaca B HeZIeNo0).

PEAJIMBAIIAS MOJYJIS «(IIKOJBHBIA YPOK» PABOYEN ITPOT'PAMMBI
BOCIIUTAHUSA
B mpomecce peanmmsanmm paboueil mporpaMMbl  yueOHOTO Kypca «Anredpa» MPOUCXOIUT
JIOCTMKEHUE JIMYHOCTHBIX PE3YJbTaTOB B paMkax peanu3auur monayns “IIkonbHbIA ypok”
paboueit mporpaMmbl BOCIIMTaHUS, @ UMEHHO:
- aKTUBH3aIMsl MOTUBALIMU K TO3HAHUIO U 00YYECHHUIO;
- popMUpOBaHKE TOTOBHOCTH OOYYAIOIIMXCA K CAMOPA3BUTHIO.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATHYHBIE, IIEpeX0A OT OAHOM (opMbl 3amucu ApoOell K Apyroi.
IlonsiTHE PALMOHAIBHOIO 4YMCIIA, 3alUCh, CPAaBHEHHE, YIOPSAOYMBAHME PALMOHAIBHBIX YHCEIL.
Apudmerndeckue AeHCTBUS C PaLlMOHAIBHBIMY YUCIaMU. Pelenue 3a1a4 U3 pealbHONW MPaKTUKU
HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIpeJielieHue, IpeoOpa3oBaHue BBIPAXKEHUN HA OCHOBE
OTIpeNieNIeHus], 3aiCh OOJbIIMX yuces. [IpoleHTsl, 3anuch MPOIEHTOB B BUIE APOOU U JIpoOH B
BU/JIC IPOLICHTOB. Tpy OCHOBHBIE 33Ja4X HA IIPOLEHTHI, PELICHHUE 33]1a4 U3 PEAIbHON IPAKTUKH.
IIpuMeHeHne NPU3HAKOB JAECIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.
Auaredpanyeckune BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C IIEpEeMEHHOW. JlomycTumble 3HA4YeHHUs
nepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MKy BeTMYMHAME B BUE GOpMyIibl. Berancnenus
no ¢opmynam. IlpeoGpa3oBanue OyKBEHHBIX BBIPaKEHHH, TOKIECCTBEHHO PaBHbIC BBIPA)KEHUS,
npaBwia NpeoOpa3oBaHMsl CYMM U NPOM3BEICHHM, MpaBuia PACKPHITUS CKOOOK U NPUBEACHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I10Ka3aTelIeM.

Opnowiensl M MHorowieHsl. CreneHp MHorouiaeHa. CIl0KEHHME, BBIYUTAHHME, YMHOXKEHHUE
MHOTOWICHOB. @OpMyJIbI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI M KBajpaT pPAa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEpABEHCTBA

VYpaBHEHHE, KOPEHb YypaBHEHMs, IIpaBUja IMpeoOpa3oBaHMsl YPAaBHEHUS, PaBHOCHUIbHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHUE C OJHOW INEPEMEHHOW, YMCIIO KOPHEW JIMHEWHOIO ypaBHEHUS, PELICHUE
JTUHENHBIX ypaBHeHHH. CocTaBiIeHHE YpaBHEHHI O YCIOBUIO 3a/1aul. PelleHne TeKCTOBBIX 3a1a4
C TIOMOIIBIO YPaBHEHUH.

JluneiiHoe ypaBHEHME C JByMS Ne€peMEHHbIMM M ero rpaduk. Cucrema ABYX JHHEHHBIX
yYpaBHEHMH € JBYMS IepeMEHHbIMH. PerieHue cucTteM YpaBHEHUH CIIOCOOOM MOJCTaHOBKHU.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 ¢ ITIOMOIIBI CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopannara Toukn Ha npsmol. UnciaoBble NPOMEKYTKH. PaccTosiHMe MexIy IBYMs TOUKAMM
KOOPJAMHATHOU IIPSIMOM.

[MpsmoyronpHass cuctema koopauHat, ocm OX m Oy. Alcuucca W opAMHaTa TOYKH Ha
KoopAnHaTHOM miiockocTH. [IpumMepsl rpadukoB, 3anaHHbIX (opmynamu. UteHue rpadukos
peanbHbIX 3aBucuMocTell. [lonarue pynkuuu. I'papuk ¢pynkuuu. CpoiictBa pynkuuid. JIuneitnas
¢Gynkuus, e€ rpaduk. ['paduk dyukuu y = |X|. [paduueckoe penieHne THHEHHBIX YpaBHEHHI 1
CHUCTEM JIMHENHBIX YPABHEHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUA

KBanparuslit kopenb u3 yncina. [lonsarue 06 uppanroHanbHOM ymciie. JlecsITUuHbIe MPUOTNKEHUS
UppalMoHATIBHBIX uncesl. CBONCTBAa apupMETHYECKUX KBaJpaTHBIX KOPHEH U X MPUMEHEHHUE K
peoOpa30BaHNIO YUCIIOBBIX BBIPAKEHHUH 1 BbIUMCICHUSIM. JleficTBUTENbHBIE YHCTIA.

Crenens ¢ 1enbIM N0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alnch YHCIa.

Anrebpanyeckue BeIpakeHUsIAJredpanyeckue BbIpakKeHust

KBazpaTHblil TpEXUIIEH, pa3i0KEeHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.



Anrebpanueckas 1poO6b. OCHOBHOE CBOWCTBO anredOpamdeckoil npodu. CrokeHue, BbIYUTAHUE,
YMHOXXEHHUE, JeleHue anreOpamdeckux JApoOed. PaunoHanmbHble  BBIpaXEHHS M HX
peoOpazoBaHueE.

VYpaBHEHHUs U HEPABEHCTBAY paBHEHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, ¢opMyina KOpHEll KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHMH, CBOISIMXCA K JMHEHMHbIM M KBajapaTHeIM. [Ipocteifmme npoOHO-palioHalbHbIE
YpaBHEHHS.

I'paguueckass uHTEpHpeTalnuss ypaBHEHMH C JBYyMs IE€PEMEHHBIMH M CHCTEM JIMHEHWHBIX
YPaBHEHUU C JBYyMs IIEpEMEHHBIMU. [IpruMephl peleHns: CUCTEM HEJIMHEMHBIX YPABHEHUM C IBYMsI
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

UYuciioBble HEpaBEHCTBA U UX CBOMcTBAa. HepaBeHCTBO ¢ OIHOM NepeMeHHOH. PaBHOCHIBHOCTB
HEpaBeHCTB. JIMHEliHbIe HEpAaBEHCTBA ¢ OHOW mepeMeHHOW. CUCTEMbI JTMHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHOM!.

OyHKIMNPYHKIUT

[Tonsatue ¢pynkuuu. O6acTb ONpeseeHUs] U MHOKECTBO 3HaueHui ¢pyHkunu. CriocoObl 3aJaHus
(GyHKIMIA.

I'paduk ¢ynkuuu. Urenue cBoiicTB ¢yHKiuu no e€ rpaduxy. I[Ipumeps! rpadukoB (GyHKIUH,
OTpaXKAIOIIUX pealbHbIE MPOIECCHI.

@OyHKIMY, ONUCHIBAIOLINE IPIMYIO U O0OpaTHYIO IPONOPLUOHATIbHbBIE 3aBUCUMOCTH, UX Tpa(UKH.
Oynxupn Y = X2, Y = X3, y = \X, y=|x|. Tpadudeckoe pemenre ypaBHEH I i CHCTEM ypaBHEHHIL.
9 KUIACC

Yucsia ¥ BbIYUCICHUSA

ParnmonanbHbIe yuciia, UPpPALMOHATIBHBIC YNCIA, KOHEUYHBIE U OECKOHEUHBIC NECSITUYHBIE JAPOOH.
MHOXeCTBO JIeHCTBUTENbHBIX YHCEN, JIEHCTBUTENbHbIE YHUC]Aa Kak OECKOHEYHbIE JECATHYHBIE
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JCHCTBUTEIBHBIX YUCEN H
KOOPJAMHATHOU IIPSAMOM.

CpaBHeHuE 1eHCTBUTENBHBIX YUCEIl, apu(MeTnyecKue 1eHCTBUS C IeHCTBUTEIbHBIMU YHCIAMH.
Pa3zmMepbl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIBLHOCTH IPOLECCOB B OKPYXKAIOIIEM MUPE.
[TpuOnmxkE€HHOE 3HaAUEHUE BETMYMHBI, TOUHOCTh NMpuOImxenus. Okpyrienue uncen. [lpukuaka un
OLICHKA PE3YJIbTATOB BBIYNCICHUN.

YpaBHeHUs1 M HEpaABEHCTBA

JIunelinoe ypaBHeHue. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOJSAINMXCS K KBaapaTHbIM. bukBaapatHoe
ypaBHeHue. [IpuMepsl pelleHus ypaBHEHUN TPETbEW U 4YETBEPTOM CTENEHEH pPa3jIOKEHHEM Ha
MHOHUTEIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3ajad  aureOpanyecKum
METOJIOM.

VYpaBHeHUe ¢ ABYMS IEpEMEHHBIMU U ero rpaduk. Pemenue cucteM OByX JIMHEHHBIX ypaBHEHUH C
JIBYMs IIEpeMEHHBIMU. Pemenne cuctem IByX ypaBHEHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe
— BTOpOii crenenu. I'paduyeckas nHTepHpeTays CUCTEMbl YPaBHEHUN C IByMsI IEPEMEHHBIMH.
Pemenre TeKCTOBBIX 3a7a4 anreOpandecKuM CIocoOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM NMEPEMEHHOM. PenieHne cucreM JINHEMHBIX HEPABEHCTB
c ogHoi mepemeHHoil. KBanparHele HepaBeHCTBa. ['paduueckass mHTepHpeTanus HEPABEHCTB U
CHCTEM HEPaBEHCTB C JBYMs IEPEMEHHBIMHU.

OyHKIMnPYHKIUT

KBagpatnunas ¢yakuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpIUHATH BEPIIMHBI MapaboIbI,
0Chb CUMMETpPHUHU NTapadoIbI.

I'padukn dyrkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , # ux cBoiicTsa.



Yucnossle nocae10BaTeIbHOCTH YHCI0BbIE TOCJIe10BATeIbHOCTH H IIPOTrPeccuu

[ToHsiTHE YMCIOBOM TOCIEAOBATEIBLHOCTUA. 3aJaHHE TOCJIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmymoit u GopmyIoi N-ro dieHa.

Apudmernueckas U reomerpudeckas nporpeccuu. @opmyssl N-ro udjaeHa apuMETHUECKOW U
F€OMETPUYECKON TPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHre 4IeHOB apu(METHUECKOW M TIeOMeTpPUYECKOH mporpeccuii ToykamMHu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBIN POCT. CII0)KHBIE IPOLIEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yabTaTbl  OCBOGHHUS  MpOrpaMMbl  y4eOHOro  Kypca  «Anrebpa»
XapaKTepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K MPOILIOMY U HACTOSILIEMY POCCHUUCKOM MaTeMaTHKU, LEHHOCTHBIM
OTHONICHHEM K JOCTH)KEHUSM POCCUNCKUX MAaTEMAaTHUKOB U POCCHIICKOM MaTeMaTH4ecKOW IIKOJIbI,
K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKax U MPUKIATHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBINOJIHGHUIO OOSI3aHHOCTEH TpakJaHWHA W peaid3ald ero Ipas,
NPEJCTAaBICHUEM O MaTeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOILEIYp TPaKIAHCKOTO O0IIecTBa (HAIMPUMEpP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ATHUYECKUX MPOoOJIeM, CBS3aHHBIX C MPAKTUUYECKHUM IPUMEHEHHEM JOCTHUKCHHM
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE YyYacTHE€ B PEIICHUM TNPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MATEeMaTHYECKOTO OOpa30BaHUs Ha MPOTSHKEHUU BCEH
JKU3HH U1l YCIIEMTHOM Mpo(deCCHOHATBHON NIEATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM UHIUBUAYATHHON TPAEKTOPHH 00pa30BaHUs U )KMU3HEHHBIX
TUTAHOB C YIETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K AMOIMOHAILHOMY M ACTETHYECKOMY BOCIPHATHIO MAaTEMaTHYCCKUX OOBEKTOB,
3aJa4, peleHul, pacCyAeHUI, yMEHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HEeHHOCTH HAYYHOI'O NO3HAHUSA:

OpHUEHTAIMeH B IEATEIBHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX MPECTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPUPOJBI M OOIECTBa, MOHMMAaHUEM MaTeMaTHYECKOM
HAyKH Kak cepbl 4eT0BEUECKOH AesITeNbHOCTH, STANOB €€ pa3BUTHs M 3HAYMMOCTH JJI Pa3BUTUS
[MBWJIM3AINH, OBJIAJICHHEM SI3bIKOM MAaTEMAaTHKH U MAaTeMAaTHUYECKOM KYJIBTYPOW KaK CPEeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM MPOCTEHIIIMMU HaBBIKAMU UCCIIE0BATENIbCKOM 1€ITEIbHOCTH;

6) d¢usuyeckoe BocnuTaHue, (PopMHpPOBAHHME KYJIbTYPbI 30POBbSI M 3MOLMOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTBIO TPHUMEHSTh MaTeMaTUYeCKHe 3HAaHUS B WHTEpPECax CBOETO 370POBbS, BEICHHS
3I0pOBOTO OOpa3za KU3HH (30pOBOE MHUTaHWE, COATaHCHPOBAHHBIA PEKUM 3aHATUNA U OTIBIXA,
perymsipHasi gu3nyeckass aKTMBHOCTh), C(OPMHUPOBAHHOCTHbIO HaBbIKa pe(iIeKcuu, MpU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ TpaBa JPYroro 4eJoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTaIle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHWW /s pelleHus 3aaad B o0iacTu
COXPAaHHOCTH OKPYKAIOIIEH Ccpeapl, IUIAaHUPOBAHUS TIOCTYIKOB W OIEHKH WX BO3MOXKHBIX
MOCTEACTBUIA ISl OKpY’Kalolel Cpeabl, OCO3HAHWEM TII00aTbHOTO XapaKTepa IKOJIOTUYECKUX
npo0JieM U myTel X pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJIOBUSIM CONMATbHOW M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPEACIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO AESITENIbHOCTh, B TOM YHUCIE YMEHHE YUUTBHCSA y APYTUX
J0JIel, TPUOOpETaTh B COBMECTHOM NIESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH W3
OTMBITA IPYTHUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUY HOBBIX 3HAHHH, B TOM duciie (GOpMyIUpOBaTh UACH, TIOHATHSI,
TUINOTE3bl 00 O0BEKTaX W SBICHHSIX, B TOM YHCIE paHee HEM3BECTHBIX, OCO3HABaTh JEe(DUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBAThH CBOE PAa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHUTYalUIO Kak
BBI30B, TpeOyIOIUH KOHTpPMEp, KOPPEKTUPOBaTb NPHUHUMAaeMble pEIIEHUs U JeicTBu,
(bopMyIHpPOBATh M OIICHUBATH PUCKHU U MOCIEICTBH, (HOPMUPOBATH OIIBIT.
METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

® BBISIBJIATD H xapaKTemeBaTL Cy].L[ﬁCTBeHHBIe HpI/I3HaKI/I MAaTEMATHUYCCKUX O6’beKTOB,
MOHATUH, OTHOIICHWH MEXAY TMOHATHAMHU, (HOPMYJUpPOBATH  OMNpPEACICHUS  IOHSTHUH,
YCTaHABIIMBATh CYIICCTBCHHBI MpPH3HAK KIACCU(UKAIIMKA, OCHOBAHHUS JJisi OOOOIICHUS W
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIHPOBaTh M MpPeoOpa3oBHIBATH CYXKACHUS: YTBEPIAUTEIbHBIC U
OTpHIATENbHBIC, €TUHIUYHBIC, YACTHBIC U 00IIKE, YCIOBHEIC;
. BBISIBJIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTHBOpEUMs B (akTax,

JAHHBIX, HAONIONEHUSAX W  YTBEPXKICHUAX, MpengaraTb KpPUTEpUU  JJIsi  BBISABICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

. JeaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
o pa3duparh J0Ka3aTeNbCTBA MATEMAaTHUYECKUX YTBEPKIACHUU (NPSMbIE M OT IPOTHBHOTO),

MIPOBOJIMTH CAMOCTOSITEIILHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMATHUECKUX (DAKTOB, BBICTPAMBATH
apryMeHTalldlo, TMPUBOIUTh MPUMEPhl U KOHTPHPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
pacCyXIcHUS;

° BBIOMpATh CIOCO0 pelieHus yuyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BbIOMpaTh Hanboee MOAXOASAIINN C YIETOM CaMOCTOSTENILHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble ncclieioBaTe/IbCKie AeiicCTBUA.

° HCIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATENIbCKUIT MHCTPYMEHT MO3HAaHUA, (HOPMYyIUPOBATH
BOMPOCHI, PUKCUPYIOUINE TPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSTENILHO YCTAaHABIMBATH HICKOMOE U
JaHHOe, (GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

. MPOBOAUTh TIO CAMOCTOSITETFHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCJICIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOO0I;

° CaMOCTOSITENIEHO (POPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO Pe3ysIbTaTaM MPOBEIASHHOTO
HAOJIOICHUSI, HCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJbTATOB, BHIBOJIOB H
0000I1IEHMI;

L] HpOFHOSI/IpOBaTI) BO3MOXHOEC pa3BI/ITI/I€ npouecca, a TAKIKC BBIABUI'ATH HpC}IHOHO)KeHI/ISI (0]
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nnopmanmeii:

o BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTHh MH(OpPMAlMM, AHHBIX, HEOOXOAUMBIX MJIs
pelleHus 3aauu;

o BbIOMpPATh, AaHAJIM3UPOBATh, CHCTEMATU3MPOBATH U HMHTEPIPETUPOBATH HH(OpMAIUIO
pa3INYHBIX BUAOB U (POPM IpPEICTABICHHUS;

. BbIOMpaTh (hopMy MpeacTaBieHUs HWHOpPMALMKM M WILTIOCTPUPOBATh pEIIaeMble 3aJauyu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

o OLIEHUBATh HAJAEKHOCTh MHGPOPMALUU MO KPUTEPUSAM, NPEATOKEHHBIM YUUTEIEM HWIIH

c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

o BOCIPUHUMATh U (OPMYIUPOBATH CYXKJAEHHS B COOTBETCTBUU C YCIOBUSAMHU M UEISIMH
oOLIeHMs], SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U HUCHMEHHBIX
TEKCTax, JaBaTh MOSACHEHUS 110 X0y PEILIECHNUS 3aJa4l, KOMMEHTHUPOBATh MOJIYyYEHHBIN PE3yibTarT;



o B XO/€ OOCYXJEHHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKZaeMOW TEMBI, MPOOJIEMBI,
perraeMoi 3ajadM, BBICKA3bIBATh WM, HAICJICHHBIE HA IMOWMCK PEIICHHS, COIMOCTAaBIISATH CBOU
CYXJIEHUS C CYXIEHHUSAMH JPYT'MX y4YacTHUKOB JAMAIOra, OOHapyKMBaTh Pa3U4uie U CXOJCTBO
HO3UIMIA, B KOPPEKTHOU popme popMyIHpOBaTh PA3HOTIIACHS, CBOM BO3PAKCHUS;

o NPEJCTAaBIATh Pe3yIbTaThl PELICHUS 33Jaud, SKCIEPUMEHTA, HCCIEIOBAaHUSA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BBICTYIUICHUS ¢ YYETOM 33734 MPE3CHTAlH U 0COOEHHOCTEH
ayAUTOPHH;

. MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaTbHOH PabOTHI Mpu
peleHn: yuyeOHbIX MaTeMaTHYECKUX 3a7ay;
. IIPUHUMATH LIE€Jb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOMU

paboThI, pactpenesaTh BUAbI paboT, JOrOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNbTaT paboThl,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

. y4acTBOBaTh B T'PYIIOBBIX (hopmax paboThl (0OCykIeHHsl, 0OOMEH MHEHUSMH, MO3TOBBIC
HMITYpPMBl U JIPYTHE), BBINOJHATH CBOK YacTh pabOTHl M KOOPAMHUPOBATH CBOW JCHCTBHS C
JOPYTUMH YJIEHAaMH KOMAaH[bl, OIICHMBAaTh KAauyeCTBO CBOETO BKJI3Ja B OOMIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

. CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, QITOPUTM pELIeHMs 3a/lauM (WM €ro 4acThb), BHIOMPATh
croco0 pemeHHss C y4ETOM HMEIOMIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

° BIIQJIETh CMOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJS IMpollecca U pe3yibTara pelleHUs
MaTeMaTHYECKOM 3a7a49H;
° NpEeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IIPH PEIICHUHM 3a/1ayd, BHOCUTH

KOPPEKTHBBl B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HANJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
o OLICHMBATh COOTBETCTBUE pE3yJbTaTa IESATEIBHOCTH IIOCTABIEHHOW LEIM M YCIOBUSAM,
OOBSICHATH MPUYMHBI JOCTHKEHUS WIM HEAOCTHXKEHMS 1€, HaXOAUTh OLIMOKY, AaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

INMPEAMETHBIE PE3YJIBTATHBI

K xoniy o0y4ueHus B 7 kjacce o0yJaronuuics MoyquT CICIYIONTUE TPEIMETHBIE PE3YIbTATHI:
Yucsia v BEIYMCICHUAS

BreimonHsaTe, coueras yCTHbIE H MHUChMEHHBIE NPUEMBI, apuPMETUYECKHe JIEUCTBUS C
panMoOHaNIbHBIMH YHCIAMHU.

Haxoauth 3HaYeHUs YUCIIOBBIX BBIPAXKEHUW, MPUMEHSATh Pa3HOOOpa3HbIE CHOCOOBI U MPUEMBI
BBIUMCJICHHS] 3HAYEHUH IPOOHBIX BBIPAXKEHHM, COJEpKAIUX OOBIKHOBEHHBIE M JECSATHUHBIC
Jpo0wu.

[TepexonuTh OT 0HOM GOPMBI 3amKcH YKcen K Apyroi (mpeodpa3oBeIBaTh JECATUYHYIO APOObL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECCITHYHYIO
IpOOB).

CpaBHHUBATH U yIOPSAI0YUBATH PAIIMOHATBHBIE YHCTIA.

OKpyriaTh yncia.

BBITIONTHATE TPUKUIKY W OIEHKY pe3yjbTaTa BBIYUCICHUN, OIEHKY 3HAYE€HWW YHCIIOBBIX
BBIpKEHUM. BBIMOTHATH AEHCTBUSA CO CTENEHSMHU C HATYpaJbHBIMU MTOKA3aTEIISIMH.

[IpuMeHATh MPU3HAKK JEITUMOCTH, PA3JI0KEHUE Ha MHOKHUTEH HATYPATbHBIX YHCEIL.



Pemwlate  pakTUKO-OPUMEHTHPOBAHHBIE  3a7a4d, CBSA3aHHBIE C  OTHOILUCHMEM  BEJIMYUH,
IIPONOPLUUOHAIIBHOCTBIO BEJIMYUH, MPOLICHTAMHU, HHTEPIIPETUPOBATh PE3YNIbTATHI PEIICHUS 3a1a4 C
y4€TOM OrpaHUYEHHH, CBS3aHHBIX CO CBOMCTBAMHU pPAaCCMaTPUBAEMBIX OOBEKTOB.
Anredpanyeckne BbIPaKeHUs

Hcnonb30BaTh anreOpandecKkyrd TEPMUHOJOTHIO W CHMBOJIMKY, NPUMEHATH €€ B Ipolecce
OCBOCHMS y4eOHOI0 MaTepuania.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAXKEHHMS B MHOIOWIEH IPHBEIEHHEM MOJ00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBINONHATE yMHOXEHHE OJHOYICHA HA MHOTOWIEH M MHOIOWIEHAa Ha MHOTIOWIEH, IPUMEHSTH
(dbopMyIbI KBajipaTa CyMMBI U KBaJjpaTa pa3HOCTH.

OcymiecTBIATh pa3iokKEeHUEe MHOTOYWIEHOB Ha MHOXMTEIM C IOMOIIbIO BBIHECEHMS 3a CKOOKH
OOIIEr0 MHOXXUTEINS, TPYNIUPOBKH CIAraeMblX, TMPUMEHEHUs (HOpMyn  COKpaIIEHHOTO
YMHOXEHHUS.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUIEHOB JUISl PELICHMs] Pa3JIMYHBIX 3a7ad W3 MaTeMAaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH € HATYpalbHBIMH TOKA3aTesIMH IS MPEOOpa3OBaHUS
BBIPKEHUM.

YpaBHeHHUs M HEpaABEHCTBA

Pemars JinHelHbBIE YpaBHEHUSI C OJHOW NIEPEMEHHOM, IPUMEHS NIpaBuia epexoia OT HCXOJHOTO
YpaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsITSH, SIBIAETCS JIM YACIO KOPHEM YPaBHEHHS.
[TpumensTH rpaduyeckre METO/Ibl IPU PELICHUHN JINHEHHBIX YPAaBHEHNUH U UX CUCTEM.

[TonOupare mpuMepbl Map YHCEN, SBISIOMUXCS PEUICHHEM JUHEWHOTO YpaBHEHHS C JBYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOW IIOCKOCTH TpaMK JHHEHHOTO YpaBHEHHS C JBYMs IEPEMEHHBIMHU,
HOJIb3YSACh T'paIKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctembl ABYX JTHHEWHBIX YpPaBHEHHH C IBYMs IEPEMEHHBIMH, B TOM YHCJIE IPadUIECKH.
CocTaBiATh U pelaTh JIMHEHHOE YpPaBHEHHE WIM CUCTEMY JIMHEWHBIX YPAaBHEHMU IO YCIOBHIO
3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4y IIOJIY4EHHBIN pe3yibTart.
DOyHKIUHA

N300pakath Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAHHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATh YUCIIOBBIE IPOMEKYTKH HA alNreOpandecKoM si3bIKe.
OtmeudaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHU IO 33/JaHHBIM KOOpJAWMHATaM, CTPOUTH TpaduKu
auHEeHHBIX QyHKIMH. CTpouTsh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOUIBIO (YHKIMH H3BECTHBIE 3aBUCHUMOCTH MEXJIY BEIUYMHAMU: CKOPOCTD,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTbD, IPOU3BOAUTEIIEHOCTD, BpeMsl, 00BEM padoThHI.
Haxoauth 3HaueHre GyHKIUHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnoco® mpeACTaBIeHUS W aHalu3a HWHPOpPMAIUHM, HW3BJIEKaTh MU
MHTEPIIPETUPOBATh UH(POPMALINIO U3 TPAPUKOB PeaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koH1y 00ydeHus B 8 kiaacce 00yJaromuiics MoJyyuT ClIeyIONIUe MpeIMETHbIE Pe3yIbTaThl:
Yucsa v BbIYUCTICHUSA

Hcronb30BaTh HayaJIbHbIE MPEICTABICHUS O MHOXKECTBE IEUCTBUTEIIBHBIX YHCEN JUUIsl CPABHEHMUS,
OKpYTJIEHUS M BBIYMCIEHUHN, M300pa)kaTh JIEUCTBUTENIbHBIE YUCIIA TOYKAMH Ha KOOPAMHATHOM
IPSIMOA.

[TpuMeHsTh TOHATHE apu(METHYECKOro KBaJpaTHOTO KOPHSA, HAXOAWTh KBaJpaTHbIE KOPHH,
UCTIONB3Ysl TPH HEOOXOAMMOCTU KaJIbKYJISTOP, BBINOJHATh IPEoOpa3oBaHUs BBIPAKEHHIA,
COJIepXKalIX KBaJpaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb30Bathk 3anucu OOJBIINX M MANbIX YUCEN C MOMOUIbIO JECATUYHBIX JpoOel M CTerneHei
gucia 10.

Auredpanyeckune BbIPaKeHHUs



[TpuMeHSATH MOHATHE CTETEHU C IIeTBIM MOKa3aTeIeM, BBIOIHATh NIPeoOpa3oBaHus BBIPAKEHHIH,
COJZIEPIKalINX CTEICHU C LENbIM IIOKa3aTEIIEM.

BbINOMHATE TOXIECTBEHHBIE NPEOOpPa30BaHUs PAallMOHAIbHBIX BBIPA)KEHUN HA OCHOBE IPaBUI
JeMCTBUI HAJl MHOTOYJIEHAMH U alnredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

[TpumensaTs npeoOpa3oBaHMs BBIPAKEHUN MJI PEILICHUS pPa3IUYHBIX 337ad M3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTs sMHeliHbIEe, KBaJpaTHbIE YpaBHEHUS M PALMOHAJIBHBIE YPAaBHEHHUS, CBOJSILIMECS K HUM,
CUCTEMBI IByX YPAaBHEHHH C JBYMs IEPEMECHHBIMU.

IIpoBoauTh MpOCTEHIINE HCCIEAOBAHUSA YPABHEHUNW M CUCTEM YPABHEHUN, B TOM YHCIE C
IpUMEHEHHEM rpauuecKuxX MpeCTaBIeHUH (YCTaHaBIMBATh, UMEET JIN YPAaBHEHUE WIN CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[Tepexoaute OT ciioBeCHOM (hOpMYIUPOBKU 3a7auu K €€ ajreOpanyeckoil MOJEIU C MOMOIIbIO
COCTaBJICHUS] YpPaBHEHUS WM CHCTEMbl YypaBHEHHUI, HHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1ayM IOJIy4ECHHBIN pe3ynbTar.

[IpyMeHsTh CBONCTBAa 4YMCIOBBIX HEPABEHCTB Ul CpPaBHEHUS, OLEHKM, pEllaTh JIMHEWHBIE
HEpaBEHCTBA C OJHOW IEepeMEHHOM M MX CHUCTEMBl, JaBaTh IpadUUYECKyr0 WILIIOCTPALHIO
MHOKECTBA PEIICHU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUHA

[TonnMaTh W WCMONB30BaTh (YHKIMOHAIBHBIC TMOHITHS W S3bIK (TEPMUHBI, CHMBOJIHMYECKHE
0003HaueHMsI), ONpeNeNATh 3HaueHue (PYHKIMU [0 3HAUYEHUIO apryMEHTa, ONpeNeNiaTh CBOICTBa
dyHKIMH 110 e€ rpaduKy.

Crpouts rpauku 37eMeHTapHbIX GYHKLIUN BUAA:

y =k/X, y =x2, Yy =x3,y = |X|, Y = VX, OIHCBHIBATH CBOICTBA YHCIOBOH (yHKIMH 110 e& rpaduKy.

K koH1y 00ydeHus B 9 kiacce 00y4aromuiics MOJIyyuT ClIeyIONUe IPeIMETHbIE Pe3yIbTaThl:
Yuciia ¥ BbIYHMCICHHSA

CpaBHUBaTh U YIOPSAOYNBATH PALIMOHAIBHBIE U UPPALMOHAIILHBIE YUCIIA.

Boinonusate apugmernyeckue IEHCTBUS € palMOHAIBHBIMM 4YHCIAMH, COY€Tas YCTHbIE H
MMCbMEHHBIE IPUEMBI, BBITIOJIHATH BBIUMCIICHUS ¢ UPPAL[MOHATIBHBIMU YHCIAMH.

Haxonute 3HaueHus cTeneHeld C LEIbIMU TOKa3aTeNIMU W KOpPHEH, BBIYMCIATH 3HAYCHUS
YHCIJIOBBIX BBIPA)KEHUH.

OkpyriisTh AEMCTBUTENbHBIE UMCIA, BBINOJHATH MPUKHUIKY pE3yJIbTaTa BBIYMCIEHUH, OLIEHKY
YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUsI M HEpaABEHCTBA

Pemarp nuHelHbIE M KBaJpaTHBIE YPAaBHEHUs, YPAaBHEHUS, CBOAAILMECS K HHUM, IPOCTEHIINE
JIpOOHO-paLlMOHANIbHBIE YPAaBHEHHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHMl C JBYMS IE€PEMEHHBIMM M CHCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TeKCTOBBIE 33/1a4M aNreOpandeckuM CriocoOOM € MOMOILBIO COCTABIICHHS YPaBHEHUS UIIH
CUCTEMBI JIByX YPaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.

[TpoBoaMTH MpOCTEHUIINE HCCIECJOBAHMS YpPaBHEHUN W CUCTEM YpaBHEHHWiI, B TOM 4YHUCIE C
NpPUMEHEHHEM IpapUuecKuX MpecTaBlieHui (yCTaHaBIUBaTh, UMEET JIU YPaBHEHHE WM CHCTEMa
YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemarts nuHeliHbIe HEpaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300paXkaTh pellleHnEe HEPABEHCTB Ha
YHMCJIOBOW MPSIMOM, 3allUCBIBATH PEIIEHUE C IIOMOILBIO CUMBOJIOB.

PemaTte cUCTEMBI JMHEHHBIX HEPaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE KBaJpaTHOE
HEpaBEHCTBO, M300pakaTh peIllIeHHE CHUCTEMbl HEPaBEHCTB HA YMCIOBOM MPSMOM, 3amHChIBATh
pELIeHUE C TOMONIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA



Pacno3naBarth (yHKIMU HM3Y4YCHHBIX BHJIOB. [loKa3pIBaTh CXEMATHYCCKH PACIOJIOKEHHE Ha
KOOPAMHATHOM TUTOCKOCTH TpadukoB GpyHKImi Buma: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= \/X, y = |X|, B 3aBUCHMMOCTH OT 3HaueHHH KOI()(HUIMCHTOB, OMUCHIBATH CBOMCTBA
G YHKIIHA.

Crpouth ¥ M300pakaTh CXEMaTHUECKU TPapUKH KBaJAPATHYHBIX (YHKIIHH, OMKCHIBATh CBOMCTBA
KBaJIpaTHUHBIX (DYHKIUH 110 UX IpaduKam.

PacniosnaBarh KBaapaTUUHYH (QYHKIHIO MO0 (GopMyse, MPUBOAWTH MPUMEPhl KBaIPAaTHUHBIX
GYHKIUI U3 pealbHON XU3HH, PU3UKH, TEOMETPHUH.

YucjioBbIe MOCJIEI0BATEILHOCTH U MPOTPECCHH

Pacnio3naBaTth apuMeTHYECKYIO U TEOMETPHUSCKYIO IIPOIPECCUH MPHU PAa3HBIX CIIOCO0aX 3a/1aHusl.
BBINONMHATE BBIUMCIICHUS C KCIOJIb30BaHHEM (opMyn N-ro wieHa apuMETHYSCKOU U
TCOMETPHYCECKOM MPOTrPECCHiA, CyMMBI MIEPBBIX N YJICHOB.

W300pakaTh WiCHBI MOCICI0BATEIILHOCTH TOYKAMH HA KOOPMHATHON TIOCKOCTH.

Pemrare 3amaum, CBsI3aHHBIE C YHCIOBBIMH ITOCJIEAOBATEIBLHOCTSIMH, B TOM 4YHCJIE 3aJayd M3
peanbHOMN KHU3HHU (C UCIOIB30BAHUEM KAJIBKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

Nen/m HaumeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI JIEKTPOHHBIC (LHPPOBHIC)
KosnuecTBo 4acoB oOpa3oBaTeJbHbIE PeCyPChI
1 Yucna v BEIYKMCICHHUS. PaloHanbpHbIe Yncia 25 Bbubmnoreka IJOK https://m.edsoo.ru/7f415b90
2 AnredbpanuecKue BHIPAKCHHS 27 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
3 YpaBHEHHS 1 HEPABECHCTBA 20 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
4 Koopaunate! u rpaduku. OyHKIuN 24 bubmmoreka LIOK https://m.edsoo.ru/7f415b90
5 [ToBTOpeHue u 0600IICHNE 6 bubnmnoreka LIOK https://m.edsoo.ru/7f415b90
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8 KJIIACC
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMbI
n/n KosmuecTBo yacos o0pa3oBaTe/ibHbIE PeCypChl
1 UYucna u Berauciienus. KBajparHbie KOpHU 15 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
2 Hncna u Beramcnenus. CTENCHE ¢ nenLm 7 bub6nuoreka [TOK https://m.edsoo.ru/7f417af8
HoKa3aresieM
3 Anr eOpaurieckue Bripaxerns. KpajparHblii 5 bubmmoreka [TOK https://m.edsoo.ru/7f417af8
TpEXwiIeH
4 ﬁgggfpamecme BLIDAXEHHA. AJredpantccias 15 Bu6morexa [IOK https://m.edsoo.ru/7f417af8
5 YPABHCHHUS! 1 HEPaBEHCTBA. KBanpatibie 15 Bu6morexa [{OK https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 VYpaBHeHus u HepaBeHCTBAa. CHCTEMbI YpaBHEHUI 13 bubmuoreka LIOK https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBAa. HepaBeHcTBa 12 bubnmnoreka LIOK https://m.edsoo.ru/7f417af8
8 Oynkun. OCHOBHBIC TTOHATHUS 5 bubnrorexa LIOK https://m.edsoo.ru/7f417af8
9 Oyukimu. Yucnopbie QyHKIUH 9 bubnunoreka [IOK https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHUE U 00600IICHUE 6 bubnunoreka [IOK https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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9 KJIACC

Ne DJIeKTpOHHbIe (LM (POBHIe)
HaunmeHoBaHue pa3/ieJioB U TeM MPOrpaMMbl
n/n Kosun4yecTBo 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 UYucia v BerurcacHus. J|eHCTBUTEIBHBIC YKCTIa 9 bubmmoteka LIOK https://m.edsoo.ru/7f419d08
2 ypaBHeHHHvﬂ HEPABCHCTBA. YPABHCHM C ONIHOM 14 bubmnoreka I{OK https://m.edsoo.ru/7f419d08
HepeMEHHO
3 YpaBueHust 1 HepaBeHCTBAa. CUCTEMBI YpaBHCHHMIA 14 bubmmoreka LITOK https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 16 bubmmoreka LTOK https://m.edsoo.ru/7f419d08
5 OyHKIMN 16 bubnmnoreka LIOK https://m.edsoo.ru/7f419d08
6 YuciioBbIe MTOCIIEN0BATEILHOCTH 15 bubmmorexka IIOK https://m.edsoo.ru/7f419d08
7 5{2?;5 cHHe, 0006IICHHE, CHCTeMATH3AUNA 18 bubmmorexa IIOK https://m.edsoo.ru/7f419d08
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YYEBHO-METOAUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
MakaperueB FOH u np. Anre6pa. Yueonuk mist 7 kinacca. M.: [IpocBemenne
Mep3msik A.T'., [Tonouckuii B.b., Slkup M.C. Anre6pa. 8 k. - M.: Benrana ['pad
Mepsnsik A.I'., Ilononckuii B.b., Slkup M.C. Anrebpa. 9 ki1. — M.: Benrana-I'pad

METOJAUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJISL

Matemaruka. Anreopa:7-9-e kaccol: 6a30BbIi yPOBEHb: METOAMUECKOE MTOcoOue K
peaMETHOM TrMHUN yueOHUKOB 1o anredpe FO.H. MakapsrueBa, H.I'. Munmioxk,
K.1.HemkoBa u np./-2-e uza.crep.-Mocksa: [Ipocsemnienue,2023.-54c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

- bubmuoreka IIOK https://m.edsoo.ru




