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INOACHHTEJIbHAS 3AITHCKA

Anrefpa #ABNAETCA OJHHM M3 OINOPHBIX KYpPCOB OCHOBHOro o0ujero
obpa3oBaHHA. OHa oOecTieYHBaeT H3Y YeHHE JIPy THX JHCLMIUTHH, KaK €CTeC TBeHHO-
HAayYHOTo, TaKk M TIYMaHMTapHOro IMHKJIOB, €€ OCBoeHHe Heobxomumo s
MpojoskeHHa o0pa3oBaHHA H B TIOBCeNHEBHOM #13HH. PasBHTHe v 00y4aromHxca
Hay4HbIX TIPECTABIEHHH O TNPOHCXOANEHHH H CYIHOCTH anrebpaHvecKHx
abcTparKiMii, criocobe oTpakeHHA MaTeMaTHUeCKoil HayKoH ABJIEHHH H IMPOLIecC OB
B IpHpofie H obujecTBe, pojM MaTeMaTHUYECKOro MOJEIHpPOBAaHHA B HAyYHOM
MO3HAHHH H B NMPaKTHKE cT1oco0cTEY eT GopMHPOBaHHI0 HaYYHOTO MHP OBO33pEHHA
H KaYecTB MbINUIeHHA, HeoOX0JHMBIX JUIA ajjanTaljHH B COBpeMeHHOM L{HppoBOM
obmectBe. [I3yueHHe anreOpnl obecrievHBaeT pa3BHTHEe YMeHHA HabOmwOIaTh.
CpaBHHBaTh, HAXO/HTh 3aKOHOMEPHOCTH, Tpebyer KpHTHYHOCTH MbIIIIEHHA,
Croco0OHOCTH apryMeHTHpOBaHHO 0O0OCHOBBIBATL CBOH JeliCTBHA H BbIBOJDI,
dhopmynHpoBaTh yTBEpAIeHHA. OcBoeHHE Kypca anrebpbl oGecrieuHBaeT pa3BHTHE
JOTHYECKOTO MbINUIEHHA oO0yvalomHxcA: OHH HCMONLIYIOT AeNYKTHBHbIE H
HHJIYKTHBHBbIE paccykieHHa, ofobmeHHe H KOHKpeTH3aLHI0, abcTparipoBaHHe H
aHanorHr. OOyueHHe anredpe rpearonaraeT  3HAUYHTENBHBIT  00BLEM
CAMOCTOATEJbHOH [E€ATENbHOCTH OO0YYalIIHXCA, TT03TOMY CaMOCTOATEIbHOE
pelleHHe 3aja4 ABIAETCA p eai3aLiHeil JeaTelbHOCTHOTO MPHHL{HIA o0y YeHHA.

B cTtpykType mporpammel yuebHoro Kypca «AnreGpa» A4 OCHOBHOIO
obuero ofpazoBaHHA OCHOBHOE MECTO 3aHHMAIOT COJlep/KaTelIbHO-MeTOo/HYecKHe
JHHHH: «YHcna B BRITHCIEHHD, «AnrebpaiyecKie BhIpaKeHHDy, « Y paBHEHHA H
HepaBeHcTBay», «DyHKIMY. Kakgad W3 5THX  COJleprKaTelbHO-MeToHY eCKHX
JIMHHI pa3BHBaeTCA Ha MNP OTAKEeHHH TPEX JeT H3VUeHHA Kypca, B3aHMOoJleiicTBY A ¢
APYrUMHM  ero JMHHAMH. B Xxoje u3yueHHsa yuebHoro kypca o6yuaroummmcs
MPHXOUTCA JIOTHYECKH PacCcysKaaTh, HCITONAL30BaTh TEOpP €THKO-MHOKECTBEHHBI
A3bIK. B cBMM ¢ 3THM B rnporpamMmy yueGHoro kypca «Asrebpa» BKIIIOUEHDI
HEKOTOPBbIE OCHOBBI JIOTHKH, IMPEICTABIeHHBIE BO BCEX OCHOBHBIX pazgenax
MaTeMaTH4ecKoro ofpa3oBaHHA M CcriocoGCTBYIOIHE OBIAAEHHIO 06YuaONHMHICH
OCHOB VHHMBEPCAIBHOIO MaTeMaTHUecKoro f3wika. CopgepKaTelbHOH M
CTPYKTYpHOH ocobeHHOCThIO yuebHoro kKypca «Anrebpa» ABIAETCA €ro
HHTerPHPOBAHHBIH XapaKTep.

Copiepanie JTHHHH «YMciaa M BBIMHCIEHHA» CIOYAHMT OCHOBOH 1A
JlanpHEero H3yUeHHA MaTeMaTHKH, criocoDCTBYET pPa3BHTHIO V o0y4aroniHXcH
JIOTHYECKOTO MbINLIEHHA, (JOPMHPOBAHHID YMEHHA I10J1530BATHCA aJArOPHTMAaMH, a
TakoKe MPHOOP eTeHHIO NPAKTHYECKHX HaBLIKOB, HEO0XOAHMBIX /1A MOBC €JHEBHOI
#H3HH, Pa3BHTHE MOHATHA O YHCIIE HA YPOBHE OCHOBHOro obuiero oOpasoBaHHA
CBM3AHO ¢ palHOHANBHBIMH H HppalHOHANbHBIMH YHCcTaMH, GdopMHpoBaHHEM



MpeACTaBAeHH © JAEHCTBHTENBHOM 4HC/I€. 3aBepUIEHHE OCBOEHHA YHCIOBOH
JIHHHH 0THECEHO K cpeHeMy odujeMy obpazoBaHHIO.

Copep:kaHHe JIBYX anredpaHuecki THHHI — « AnrebpaHuecKie Bblp ak eHHA»
H «VpaBHEHHA H HepaBeHCTBa» crocolcTeyer GopmMHpoBaHHIO V o0ydaroUHXcA
MaTeMaTHYECKOro aririapaTta, HeoOXoaHMOIo AnA pemeHHA 3ajayd MaTeMAaTHKH,
CMeXHBIX TMPEAMETOB M [IPaKTHKO-OPHEHTHPOBaHHLIX 3afjau. Ha yposHe
OCHOBHOro obmero o0pa3zoBaHHA Y4YeOHBIH MaTepHal TPYIIHPYETCA BOKPYT
pAaLHOHAIEHEIX BhIpakeHHIl. AnreSpa JeMOHCTPHpYeT 3HaYeHHe MaTeMaTHKH Kak
A3bIKA 1A TIOCTPOEHHMA MaTeMaTHYeCKHX MoJiesieil, OIHcaHHA TIIPoLIecCOB H
ABIEHHIT peanbHoro MHpa. B 3agaun  obyueHHs anrefpe BXOJAT TaKKe
JlanbHeillnee pa3sBHTHE AJIMOPHTMHYECKOTo MbIIIJIeHHA, HeoOXogHMoOro, B
YACTHOCTH, JUIA OCBOeHHMA Kypca HHpOpMATHKH, M OBNajeHHE HaBbIKAMH
IeIVKTHBHBIX paccyxkeHHil [IpeoOpazoBaHHe cHMBONBHBIX (hopm criocobcTBy €T
P a3BHTHIO BOOOpaeHHA, Crioc 00HOCTEH K MATEMATHYECKOMY TBOPYECTBY.

CopepaaHHe (yHKIIHOHAILHO-IPadH1YecKol JTHHHH HalLleJIeHO Ha MOoJTy 1eHHe
00yqarMHUMHCA 3HaHHIT 0 QYHKUMAX Kak BakHemedl MaTemaTHuecKoi MojieH
I OTHCAaHHA H HCcIedoBaHHA Pa3sHoo0pa3HLIX MPoLIecCOB H ABIEHHIT B NIPHpOJIE
H obmectse. [T3yueHHe MaTepHana CriocobBCTBYET Pa3sBHTHIO Yy 00ydaromHXCH
YMEHHA HCII0JIb30BaTh Pa3/IHYHbIE BHIPA3HTENBHEIE CPeICcTBa A3bIKa MaTeMaTHKH —
CJIOBECHBIE, CHMBOJIHYECKHE, rpadHueckHe, BHOCHT BKIag B (opMHpoBaHHE
MpeJCcTaBAEHHI 0 POIH MATEMATHKH B Pa3BHTHH LHBHIH3ALMH H Ky IbTY PEL

CormacHo yuebHOMY IulaHy B 7-9 knaccax H3y4aeTca yueDHbIH Kypc
«Anrebpa», KOTOpbI BKIIOYAET CNEAVIONIHE OCHOBHBLIE Pa3/ieNlbl COJep/KaHHA:
«Uucna w BpIMHCAeHHA», «AnredpaHdeckHe BblpakeHHA», «YpaBHEHHA H
HepaBeHC TBa», « DYHKLIHHY.

Ha m3yvenne yueGHoro Kypca «Anredbpa» otBoguTcea 306 1wacos: B 7 Knacce
— 102 vaca (3 yaca B Heflenw), B 8 wiacce — 102 yaca (3 vaca B Heflenwo), B 9
Kinacce — 102 gaca (3 gaca B Heem1o).



COAEPKAHHE OBYUEHHS
7T KJIACC

Uncaa H BBIMNHCITE HHA

Jpobu o6bikHOBEHHBIE H JIECATHYHBIE, MMepexoy] oT ojHoil dopMbl 3armcH
npobeii K pgpyvroi. IloHaTHe palpoHanbHOro “HCIa, 3arHch, CcpaBHEHHE,
YIOPSAOYHBAHHE  pallHOHAJBHBIX uHcen  ApupmeTHueckie JleficTBHA ¢
paLHOHAIEHEIMH YHcIaMH. Pemeniie 3aiau M3 peanbHOIl MPaKTHKH HAa 9YacTH, Ha
Jip 06H.

CrerieHb ¢ HaTypanbHBIM [lOKa2aTeleM: oOrpejeneHHe, Mpeodpa3zoBaHHe
BbIpayKeHHIT Ha OCHOBE OIpeJle/ieH A, 3armich GombmHx uHcen IIpoLieHT s, 3arTHCh
IPOLIEHTOB B BHJE ApoOH H JIpoOH B BHJE MpoleHToB. TpH OCHOBHbIE 3a/lauH Ha
MPOLIEHTHI, PEelIeHHE 3a/1ay H3 P €aNbHOM NPaKTHKH.

IlpumeHeHHe MpPH3HAKOB JIeMMOCTH, pa3lokeHHe Ha MHOKHTEIH
HAaTy paTbHBIX YHCEIL

PeansHble  3aBHCHMOCTH, B TOM  4Hcle f[psMad M obpaTHas
MpONopLHOHATBHOCTH.

AnreOpanvecKHe BbIPAZKeH HS

IlepemeriHbie, HHCI0BOE 3HAYEHHE BBIPaKEHHA ¢ NepemeHHoH. Jory cTHMBbIE
3HA4YeHHA repemMeHHbIX. TIpecTaBieHHe 3aBHCHMOCTH MEAKY BEHUMHAMH B BHJIE
dopmynel. Beraucenerdna ro gopmy nam. IIpeobpasoparie OYKBEHHBIX BbIPayKeHHE,
TOXKIECTBEHHO paBHbIE BhIPpAXKeHHA, TpaBWIa npeobpazoBaHHA CYMM H
MPOH3BEIEHHIT, MPaBH/Ia packpblTHA cKOOOK H NMpHBeAeHHA Mojo0HBIX cllaracMbIx.

CgroficTBa CTENEHH ¢ HATYPa/IbHbIM IOKa3aTENEM.

OpHouneHsl H MHOTo4IeHbl. CTereHb MHorowieHa. CroskeHHe, BbIMHTAHHE,
YMHOKEHHE MHOTroWieHoB. Dopmyibl COKpaléHHOr0 YMHOMKEHHA. KBajpar
CYMMBI H KBagpaT pa3HocTH. PopMyna pa3sHOCTH KBajpaToB. Pa3znoxeHHe
MHOTO4/1€HOB HA MHOKHTEIIH.

YpaBHeHHSA H HepaBeHCTBA

VpaBHeHHe, KOpeHb YypaBHEHHA, IpaBiiIa rnpeobpasoBaHHA YpPaBHEHHA,
PABHOCH/IBEHOCTh YPaBHEHHIL

JInHefHoOe ypaBHEHHE ¢ OJHOH IT€pEMEHHOH, HHCJI0 KOpHEeH JHHEHHOro
VpaBHEHHA, pelleHHe JMHeHHBIX YypaeHeHHH. CocTaBlleHHe YpaBHEHHH 110
YCJIOBHIO 3a7la4d. PemeHHe TEKCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YpaBHEHHH,

JIHHelHOe ypaBHEHHE ¢ ABYMA IepeMeHHBEIMH H ero rpadguk. CHeTeMa JBYX
JHHEHHBIX YpaBHEHHH ¢ JBYMA TIEpeMeHHbBIMH. PelneHHe cHcTEM YpaBHEHHH
criocoboM roAcTaHOBKH, IIpHMephl pemieHHA TEKCTOBBIX 3ajad ¢ [MOMOLIBIO
CHCTEM YpaBHEHHH.

DYHKIHH



KoopanHata ToukH Ha ripamoi. YHc0Bbl€ NMPpOMEKYTKH, PaccToAHHE MEKTY
ZABYMA TOUKAMH KOOPJHHATHOH ITp AMOI.

[IpamoyroneHaa cHCTEMA KoopaHHAT, ocH Ox H Oy, Abcipicca U opHHaTa
TOYKH Ha KOOPAHHATHOH ITnockocTH. TIpHMeprl rpadHKoB, 3agaHHEIX GopMYy TaMH.
Yrerrie rpadHuKoB peanbHbIXx 3aBHchMocTeil.  IloHatve dyaxipm. I'padux
(dyHrHe. CeoiicTea dyHiimil JTnHeliHaa GyHkiys, eé rpaduk. Tpaduk dyHram
v = |x|. I'pajpHueckoe pemeHHe THHEHHBIX VpaBHEHHI H CHCTEM JIHHEMHBIX
VP aBHEHHIT.

8 KJIACC

YHciia H BhIMHCIIe HHS

Kpagpamipiii kopent 13 uHcna. Ilonamie o0 uHppalHoHAaIBHOM HHCIIE.
JecamHitbie NMpHOMIKEHHA HPpaLHOHaIEHbIX wicen. CBoiicTBa apH(MeTHY e CKIHX
KBaJ[paTHBIX KOPHEH H HX NPHMEHEHHE K ITpeoOpa30BaHHI0 YHCIIOBbIX BbIp K eHH
H BbITHCIeHHAM. [{eficTBHTeNbHbIE YHCIA.

CTereHs ¢ LjebIM roKa3aTesleM H e€ cBoiicTea. CTaHJap THas 3arMck YHCa.

AnrefGpaHiecKie BeIpaKeHHAATe Op AHYe CKHe BbIPaZKeHHs

KpagpamHeiii TpéxwieH, pasiokeHHe KBagpaTHOro TpéxuleHa Ha
MHOMHTE/TH.

Anrebpanieckaa papodb. OcHoBHOe CcBOMcTBO anredpaHdeckoil ApoOH.
CnojxeHHe, BbIYHTAaHHE, VMHOMeHHe, JdeneHHe anreGpanweckHx JApobeii
PauHoHanbHeIe BRIpakeHHa H HX npeodpasoBaHHE.

VpaBHeHHA H HepaBeHCTEaYPABHe HHSA H HepaABeHCTBA

Keagpamioe ypaBHeHHe, Qopmyna KopHell KBaJpaTHOTO YpaBHEHMA.
Teopema Buera. PemeHHe ypasHeHHH, CBOAAMMHXCA K JTHHEHHBIM H KBaZpaTHBIM.
IIpocTeiinnie ap oGHO-palHOHAILHbI € VP ABHEHHA.

I'padmueckas HHTEpPrIpETALHA YpaBHEHHIT ¢ JIBYMA TepeMeHHbIMH H CHCTeM
JHHEHHbIX YpaBHEHHHA ¢ JBYMA [IepeMeHHbIMH. [IpHMephl pemeHHA CHCTEM
HENHHEHHBIX YPaBHEHHIT ¢ JBYMS I1ep eMEHHBIMH.

PemeHue TekcTOBBIX 3aay anrebpaHueckHM criocobom.

YrcnoBble HepaBeHCTBa H HX cBoiicTBa. HepaBeHcTBO ¢ ofjHOIT rep eMeHHOI.
PaBHOCHILHOCTE HepaBeHCTB. JIHHelHBIe HepaBeHCTBa ¢ OJHOI IepeMeHHO.
CHCTEMBbI THHEHHBIX HEPABEHCTB ¢ OHOH ITEpEMEHH OH.

OVHKIHHPY HK I HH

TMonstre ¢yHkipm O6GnacTh  orpefieleHHs H  MHOMKECTBO 3HaueHHid
dyHrLHH. CriocoObl 3aaHHA GYHKLIHI.

I'paduk dyHxkipn YrteHme cpoficTB QYHKLHH 1o e€ rpadmuxy. IIpaMepsl
rpagHKOE (PYHKLIHHA, OTp aKaUHX PeasibHbI€ TP OLIEC ChI,



@DYHKLMH, OIHChIBAMME TPAMYK H 00paTHYH  [1pONOpPLHOHAIbHBIE
3aBHCHMOCTH, HX rpadHki. OyvHKHM v = x2, ¥ = x3, v = \x, v=|x|. Tpaduecioe
pEeleHHE YpaBHEHHI H CHCTEM YPAaBHEHHH.

9 KJIACC

Yucra H BhIYHCIIe HHS

PaiHoHanpHbIe 9HCaa, HppaLHOHATbHBIE YHCIA, KOHeYHble H OecKoHevHbIe
JlecATHUHbIE ApobH. MHOKEeCTBO JeHCTBHTENBHBIX YHCce, JeHCTBHTEBHbIE YHCIa
Kak OeckoHeuHBle JecATHuUHbIe MpoOH. B3auMHO oHO3HAYHOE COOTBETCTBHE
MEAKJTY MHOAECTBOM J1€HC TBHTENBHBIX YHCEN H KOOpP JHHATHOI IPAMOH.

CpaBHeHHe [lefiCTBHTENBLHLIX UHCcel, apH{MeTHUYeckHe JeficTBHA ¢
JEeHCTBHUTENbHBIMH YHCITAMH.

Pasmepbl 00BEKTOB OKPVKAIONIETO0 MHpa, HTEILHOCTH TPOLIECCOB B
OKPYAKAKIIEM MHPE.

IIpHbmx€HHOEe 3HaUeHHE BeTHYHHbI, TOUHOCTh NpHOMKeHHA. OKpyTieHHe
yHcen TTpHKH/IKa M OLleHKa Ppe3yIbTaTOB Bbl UHCIEHHI.

VPpaBHeHHSA H HePABEHCTBA

JInHeiHoe ypapHenHe. PemneHne ypaBHeHHH, CBOANIHXCA K JTHHEHHBIM.

KeanpatHoe ypaBHeHHe. PemeHie ypaBHeHHIl, CBOAANHXCA K KBaJIpaTHBIM.
buxsanpatHoe ypaBHeHHe. [IpHMepn! pemeHHa ypaBHEHHH TpeTheil H 4eTBEPTOH
cTerieHell paznoxeHHeM Ha MHOKHTEIH.

Pemerne npoOHo-pallHOHANBHBIX YpaBHeHHH. PelneHHe TEKCTOBBIX 3ajad
anrebpaHYeckKHM METOJIOM.

VpaBHEHHE ¢ JBYM:A repeMeHHbIMH H ero rpaduk. PemeHne cHeTeM JBYX
JIHHEHHBIX YpaBHEHHH ¢ JIBYMHA Iep eMeHHbIMH. PelieHHe cHCTEM J1BYX YpaBHEHHIH,
O[JHO H3 KOTOpBIX JIHMHeEIIHOe, a Jpyroe — BTopoil cteneHH. ['padmieckan
HHTEPIIPETALMA CHCTEMB! YPABHEHHI ¢ JIBYMA INEpP EMEHHBIMH.

PemeHHe TeKcTOBBIX 3a/iat anredpaHeckHM crioco0 oM.

Yncnosbie HEpaBEHCTEA H HX CBOHCTBA.

Pemenne mHHeNHBIX HepaBeHCTB ¢ OJHOH TepeMeHHoH. PemeHHe cHcTeM
JHHEHHBIX HEpaBEHCTB ¢ OFHOH nepemeHHol. KpagpaTHbie HepaBeHCTEA.
I'paduieckaa HHTeprpeTalLHA HEPAaBEHCTE H CHCTEM HEPaBEHCTB ¢ ABYMA
r1ep EMEHHbIMH,

OYHKIHHPYHKI HH

KeagpamiuHaa ¢yHxkuma, €€ rpaduk B cpofictea. [TapaGona, KOOpAHHATEI
BepPIIHHEBI rTapabobl, 0Ck CHMMETPHH ITap a0 ok,

I'padpuiat pymiapiii: y =kx, y=kx+ b, y=kix, y=x3, y=Vx, y =¥ , H X
CBOIICTEA.



Uucnosbie nocaeopaTenbHOCTHUHCGIOBBIE  NMOCTIe0BATEIbHOCTH M
NpOrpeccHH

IToHsTHE uMCIOBOH roOCNeNoBaTENBHOCTH. 3ajlaHHe T10CIIE/I0BATEIbHOCTH
peKyppeHTHOi hopmynoil H hopMy JIOH /-0 WIeHa.

ApHpmeTHUecKad H TeoMeTpHUecKada rporpeccHH. DopMylsl H-ro “ieHa
apHpmeTHYECKOH H reOMETPHYECKOH MPOTPECcCHi, CYMMBI TTEPBBIX 1 WIEHOB.

I1z00pakeHie 4neHOB apH(METHYECKOH H TeOMETPHYECKOI [MporpeccHid
TOYKaMH Ha KOOPAHHATHOM IUIOCKOCTH. JIHHeHHBIH H 3KCITOHEHLHAaIBHEIH poCT.
CoHBIE MPOLIEHTHI.



INTAHHPYEMBIE  PE3VJIbTATBI OCBOEHHSA  ITPOI'PAMMEI
YUEBHOI'O KVYPCA «AJI'EBPA» HA VYPOBHE OCHOBHOIO
OBIIET'O OBPA30BAHIIA

JIHMYHOCTHBIE PE3VJIBTATBI

JINYHOCTHBIE pPe3yIbTATBI OCBOEHHA [porpaMMbl y4edHOro Kypca
«Anrebpay xapaKTepHIVIOTCH:

1) maTpHOTHYECKOe BOCTIHTAHMHE

MpoABIEHHEM HHTepeca K [IpollJioMy H HacTOAIllEMY pOCCHICKOH
MATEMATHKH, LEHHOCTHBIM  OTHOLIEHHEM K  JIOCTIDKEHHAM  POCCHIICKHX
MaTEMATHKOB H POCCHHCKOH MaTeMaTHUYeCKOH MKOJbI, K HCIIONb30BAHHID 3THX
NOCTHAKEHHIT B IPYTHX HayKaxX M IMPHKIaIHLIX cdepax;

2) rpaXAAHCKOR H IYXOBHO-HPABCTBeHHO® BOCIIHTAHME:

rOTOBHOCTEIO K BLITIONHEHHIO 00A3aHHOCTe rpakJaHHHa H pealH3alHHi ero
Mpas, TMpPEAcTaBIeHHEM © MaTeMaTHYeCKHX OCHOBaxX  (YHKLIHOHHPOBAHHA
pPa3HYHLIX CTPYKTYD, ABJIEHHIL, Mpoliedyp rpakjgaHckoro obmecTsa (HarpHMep,
BbIGOPBI, OTIPOCHI), TOTOBHOCTBIO K 00CY/KAEHHIO ITHYECKHX TNMPo6IeM, ¢ BA3AHHBIX
¢ MPaKTHYECKHM [PHMEHEHHEM JOCTIDKEHHH HAayKH, OCO3HAHHEM BaKHOCTH
MOPaNbHO-3THYECKHX MPHHLHIIOB B JEATENBHOCTH ¥ YE€HOT 0!

3) TPYA0BO€ BOCHIHTAH He:

YCTAHOBKOH Ha AaKTHBHOE YYacTHE B pPEMEHHH TPaKTHYECKHX 3aJad
MATEMaTHYECKOH Harpas/leHHOCTH, OCO3HAHHEM BaXHOCTH MaTeMaTHYECKOro
oOpa3oBaHHA Ha MPOTKEHHH BCEH JKH3HH A YCIEmHOoH MpodeccHOHAIbHOM
JIEATENBHOCTH H Pa3sBHTHEM HeoOXOJHMBIX YMEHHI, OCO03HAHHbIM BbIDOpOM H
MOCTPOEHHEM HHAHBHY albHO TPaeKTOPHH 00pa30BaHHA H KHIHEHHBIX [MJ1aHOB C
Y4ETOM JIHYHBIX HHTEP €COB H 001 eC TEEHHBIX Mo TpebHOCTEH,

4) 3cTeTH4eCKOe BOCIHTAHHE:

CrocoOHOCTBI K 3MOLMOHAIBHOMY M 3CTETHUECKOMY  BOCIIPHATHIO
MaTeMaTH4YecKHX O0OBEeKTOB, 3ajad, pelleHH, paccyKJeHH, YMeHHI0 BHIETH
MAaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,

S) HeHHOCTH HAVYHOI0 MOJHAHHSA:

OPHEHTaLMeH B [EATENbHOCTH HAa COBPEMEHHYI0 CHCTEMY Hay4HBIX
MpejcTaBaeHHil 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BHTHA Ye/loBeKa, NPHPOALI H
obmecTpa, MOHHMAHHEM MAaTEMATHYECKOH HayKH Kak cQepbl 4enoBeYecKOH
NeATENEHOCTH, 3TallOB €€ pasBHTHA H 3HATHMOCTH 1A Pa3BHTHA LHEHITH3ALIHH,
OBJIaJIEHHEM A3BIKOM MAaTEMATHKH H MaTeMaTHYECKOH KyNbTypOH KakK CpeicTBOM
Io3HAHHA MHpa, OBJAJeHHEM TMpoCcTeHIIHMH HABBIKAMH HCCIIEOBAaTENbCKOH
JEATENBHOCTH,



6) dmsHueckoe BocnHTaHHe, QOPMHPOBAHHE KYJIBTYPhI 310POBhH H
MMOLHOHAJLHOr 0 DJIArONMOTY I HA:

FOTOBHOCTBK) TPHMEHATh MATEMATHYECKHE 3HAHHA B HHTEpPEcax CBOEro
30POBLA,  BeJeHHA  37opoBoro  obpaza  AH3HH  (300pOBOE  ITHTaHHe,
cOHanaHCHPOBAHHBIF PEXHM  3aHATHH M OT[bIXa, perymdapHaa ¢dHsHuYecKan
AKTHBHOCTE), C(OPMHPOBAHHOCTEI) HaBBIKA peduiekcHH, MNPHIHAHHEM CBOEro
rpaBa Ha OIHOKY H TAKOT0 e MpaBa Jpyroro 4e10BeKa;

7) 9K OJIOrHYe CKOe BOCIIHT AHHE:

OpHEeHTaLHeH Ha NMpHMeHeHHe MaTeMaTHYeCKHX 3HaHHH /1A peleHHA 3a/ay
B o0nacTH coXpaHHOCTH OKpYy:xawoulefl cpejbl, IUIAHHPOBAHHA TMOCTYIIKOB H
OLIEHKH HX BO3MOKHBIX TIOCITENCTBHI JJiA OKPYIKaloIeH cpedbl, OCOo3HAHHEM
rnofanbHOTO XapakTepa SKonorHueckHx rpobiieM U 1y Tel HX pelieH s,

8) aganTagHA K HIMCHAIIIHMCS VCIOBHAM CONHAJLHOR H NMPHPOIHOMH
cpeabl:

FOTOBHOCTBIO K JEfCTBHAM B YCIOBHAX HEONpPENeNEéHHOCTH, IMOBBIMIEHHIO
VPOBHA CBOEH KOMITETEHTHOCTH Yepes MPaKTHUYECKYIO JIEATENBHOCTh, B TOM HHCIIE
YMeEHHEe VUHMTbCA V JPVIHX Jojei, npHoOpeTaTh B COBMECTHOH [eATeNbHOCTH
HOBbI€ 3HAHHA, HABBIKH H KOMITETEHLIMH H3 OIbITa JIPYTHX,

HeoOXoAHMOCTEI0O B (JOPMHPOBAaHHH HOBBIX 73HAHHIA, B TOM MHCIIE
thopMy THPOBATh HAEH, TTOHATHA, THITOTE3bI 00 06GbEKTAX M ABJIEHHAX, B TOM HHCJIE
paHee HEH3BECTHBIX, OCO3HaBaTh Je(HIMTHI COOCTBEHHBIX 3IHAHMII H
KOMIETEHTHOCTEH, IUIAHHP OBAaTh CBOE Pa3sBHTHE,

CrocOOHOCTBI)  OCO3HABATE CTPECCOBYK)  CHTYAL[HI,  BOCMPHHHMATE
CTPECCOBYH) CHTYALMI0 KAaK BbI3OB, TpeOyOIHII KOHTPMEpP, KOPPEKTHPOBATH
NpHHHMaeMble pemieHHA H JeficTBHA, (opMyIHpOBaTH M OL[EHHBATh PHCKH H

MocaecTBHA, GOpMHpPOBATD OIMBIT.
METAITPEIMETHGBIE PE3YVIIbTATHI

ITo3HAB AT eJTb HbIE YHHBEP CAJTLHbIE YUeOHbIe Jei CTBHSA

BazoBble JIOrHYecKHe e HCTBHA:

e BbIABIATL H XapaKTePH30BaTh CYILECTBEHHbIE MPH3HAKH MaTeMaTHYeCKHX
00BEKTOB, TMOHATHI, OTHOUIEHHIT MEKY TMOHATHAMH, (QOpPMYJIHpPOBAThH
orpefedeHHA [OHATHI, YCTaHABIHBAaTh CVI[ECTBEHHBIH  IpH3IHAK
KnaccHQHKALH, OCHOBaHHA /1A obobujeHHA M CcpaBHEHHA, KPHTEPHH
[P 0BOAHMOTO aHAIH3a;

e BOCMIPHHHMATb, (OPMYIHpOBaTE M  TpeoOpasoBBIBATL  CYKIAEHHA:
VTBEPAHTENbHEIE H OTPHLATENbHBIE, €IHHHYHbIE, 4YacTHble H oO0uHe,
VCIIOBHBIE,



BbIABIATE  MaTEMaTHHUECKHE  3AKOHOMEPHOCTH,  B3aHMOCBASH H
MpoTHBOpe' A B dakTax, JAaHHLIX, HaOMIOJeHHAX H VTBepATeHHAX,
npejnarath  KpHTEPHH  [NA  BbIABJAEHHA  SAKOHOMEPHOCTEN  H
T1p OTHBOP € 'IHiT,

JIENaTh BBIBOABLI ¢ HCIIOJB3OBAHHEM 3aKOHOB JIOTHKH, A€AYKTHBHBIX H
HHIYKTHBHBIX YMO3aKJII0UeHHI, YMO3aKI0YeHHIT 110 aHAT0THH;
pasOHpaTh JJOKA3aTEThC TBA MATEMATHYECKHX YV TBEPAAeHHIT (TTPAMBIE H OT
TPOTHBHOTO), [POBOAHTE CAMOCTOATENBHO HECIIOKHBIE JJOKA3aTE/LCTBA
MAaTEMaTHYeCKHX (PaKTOB, BbICTpAHBATL AapryMeHTalHio, TMPHBOOHTE
MpHMepPbI H KOHTPIIPHMepPBI, 060CHOBBIBATh COOCTBEHHBIE PACCYAKIEHHS,
BbIOHpaTh crioco0 pemeHHA y4eOHOI 3agawH (cpaBHHBATh HECKOJBKO
BapHAHTOB pelieHHsA, BeIOHpaTh Haubollee noaxofAuHii ¢ y4éToM
CaMOCTOATEILHO BbIJIEIEHHLIX KPHTEPHEB).

Baszogble HCCJIeJOBATEIbCKHE Je HCTB HA:

HCTIONE30BaTh BOMPOCH KaK HCCIEOBaTeNbCKHIIT HHCTPYMEHT MO3HAHHA,
opMyIHpOBaTH BOMpockl, (HKCHPYIOWHE IPOTHBOpEUHE, Ipobiemy,
CaMOCTOATENBHO VCTaHABJMBATL HCKOMOE H JaHHoe, (OpMHPOBAThH
TMITOTE3Y, ap IYMEHTHPOBATE CBOK TTO3HLIMEO, MHEHHE,

MPOBOAHTE IO CAMOCTOATENBHO COCTABJEHHOMY TIIaHY HeCT0AKHbII
SKCIIEPHMEHT,  HeGonbloe  HCCIEQoBaHHE [0 YCTaHOBJIEHHIO
ocobeHHOCTeil MaTeMaTHUecKOoro o0BeKTa, 3aBHCHMOCTel O0OBEKTOB
MEKITY coboit;

caMocTOATENbHO (hopMy JIHp 0BaTh 0600HIeHHA H BHIBOJIBI 10 Pe3yIbTaTaM
NMpoBeNEéHHOro HabNIoeHHA, HCCIEIoOBaHHA, OLIEHHBaTh JIOCTOBEPHOCTH
TOJIy4eHHbIX PEe3YJILTaTOB, BRIBOJIOB H 0600611eHHIT;

MpOTHO3HPOBaTh BO3MOMKHOE pa3BHTHE TIpoLecca, a TaK/kKe BbIJBHIaTh
TP EJToNokKeHHA 0 €ro Pa3BHTHH B HOBBIX Y CJIOBHAX.

Pabora ¢ undopManmei:

BBIABIATL HENOCTATOUHOCTh H H3OBITOUHOCTE HHGpOPMALIHH, [JaHHBIX,
He0OXO0QHMBIX JIJIA pemeHHA 3a7atH;

BbiOHpaTh, aHaIH3HPOBATh, CHCTEMATH3HPOBaTh H HHTEPrPETHPOBATH
HH(OpPMALIHIO Pa3IHYHBIX BHIOB H ()OPM TP €JICTaBIeHHA;

BbiOHpaTh QopMy TMpefacTaBieHHAs HHPOPMALMH H  HUIIOCTPHPOBATH
pellaeMble 3ajauH cXeMaMH, AHarpaMMaMH, HHoil rpadHkoil H HX
KOMOHHALHAMH;

OLIEHHBATL HAJE&KHOCTh HHAOPMALH T10 KPHUTEPHAM, ITpeoKeHHbIM
YYHTENEM HJIH C(OPMYTHP OBAHHBIM CaMOCTOATENLHO.

KOMMYHHKATHBHBI¢ YHHBePCATbHbIC YUe¢ OHbIe e HCTB Hs:



BOCIHIPHHHMAaTh H  (OPMYJIHPOBaTh CYMKIAEHHA B COOTBETCTBHH
VCIOBHAMH H LIeTAMH 00I eHHA, ACHO, TOMHO, MPAMOTHO BhIPaKaTk CBOIO
TOYKY 3pE€HHA B YCTHBIX M IMTHCBMEHHBIX TEKCTAX, JIaBaTh MOACHEHHA 110
X0y pellieHHA 3aa'H, KOMMEHTHP OBATh [MOTyYeHHLII pe3yIbTaT,

B Xo7ie 0OCYKIEHHA 3a71aBaTh BOMPOCHI IO CYMIECTBY 00CYKaEMOIT TEMBI,
npo6eMsl, pelaeMoil 3a1a"uH, BbICKa3bIBaTh HeH, HalleleHHble Ha MOHCK
PENIEHHA, COMOCTABIATE CBOH CYAKJEHHA ¢ CYAIEHHAMH JPYTHX
VUaCTHHKOB JlHANora, oOHapy#HBaTh Paz/HUHE H CXOJCTBO TMO3HLIMH, B
KOppeKTHOi1 popme dopMyTHpPOBaTh pa3sHOTIIACHA, CBOH BO3p /KEHHA,
MpPEeJCTABIATL  PE3Y/bTaThl  pelieHHs  3ajaud,  SKCIIepHMeHTa,
HCCIENOBaHHA,  TMPOeKTa,  CaMOCTOATENbHO  BeIOHpaTh  (hopmar
BBICTYTUIEHHS ¢ VUETOM 3ajiay Mpe3eHTalMH H ocobeHHoCTell ayHTOPHH,
MOHHMATh H  HCIIOJNB30BaTh  MpeHMyNiecTBa  KOMAaHJHOI  H
HH/IMBHIYaJbHOH paboTel MpH pemieHHH y4eOHbIX MaTeMaTHYeCKHX
3aam;

MPHHUMATE LI€/Ib COBMECTHOI JI€ATEIBHOCTH, MaHHPOBaTh Op FAHH3ALHIO
cOBMecTHOii paloTel, pacrpenemaTh BHABI paboT, OrOBapHBATBHCA,
oBCYHKAaTh MpoLIECe H pesybTaT paboThl, 0606 aTh MHEHHA HECKOJIBKHX
moaeH,

y4YacTBOBaTE B IpyrmoBeix ¢opmax paBomst (ofcyxpeHns, obmeH
MHEHHAMH, MO3TOBble IITYPMBI H JIPYTHE), BBITIONHATE CBOK HacTh
paboThl H KOOPAHHHPOBATh CBOH JEHCTEHA C [APYIHMH 4IEHAMH KOMaH/IbI,
OLIEHHBAThL KauecTBO CBOEro BK/Iafa B oOMHI MPOIAYKT IO KPHTEPHAM,
cthopmy Hp OBaHHBIM ¥ 4a ¢ THHKAMH B3aHMOZEIICTRHA.

PeryiiTHBHbI¢ YHHBEPCA/ILHbIE Y4eOHbIe e ifcTB HA
CaMoopranm3aANMHA:

CAMOCTOATENBHO COCTABIATh TUIAH, AICOPHTM pelleHHa 3ajaud (WIH ero
9acTh), BRIOHpaTh criocod pemeHHA ¢ YYETOM HMEINHXCA PECYPCOB H
cOOCTBEHHBIX BO3MOMKHOCTEH, apryMeHTHpOBaThb H KOPPEKTHpOBAThH
BapHAHTLI PeUIeHHIT ¢ Y 1€ToM HOBOI HH(OpMALHH.

Camok OHTPOTb, SMOLHOHAIBH blii HHTeJIJIEKT :

BlafleTk criocodaMH CcaMOIPOBEPKH, CAMOKOHTPOJA TIipollecca H
PE3yAbTaTa pEMIEHHA MaTEMaTHYECKOH 3aJauH,

TpeABHAET TPYAHOCTH, KOTOpPBIE MOIYT BO3HHKHYTh IPH pelleHHH
3ada4udH, BHOCHTb KOPPEKTHBBI B JEATCIIBHOCTE Ha OCHOBE HOBBIX
00CcTOATENLCTB, HalJeHHEIX OIHO0K, BbIABIEHHBIX TPYAHOCTEN,
OLIEHHEATE COOTBETCTEHE PE3YIbhTaTa JACATEIRHOCTH MocTaBJIeHHOH LIETH
H YVCIIOBHAM, OOBACHATE TMpHYIHHBI QOCTHAEHHA IUTH HEXDOC THAKCHITA LICIH,
HaXOHTh OMHOKY, JaBaTh OLIEHKY INMPpHOOpeTEHHOMY OITBITY.



INPEIMETHBIE PE3VJIBTATHI

K xoniyy ofyuennsa B 7 kuacce oOy4arolMHICA TMONYYHT CIIeAyOMIHE
MpEMETHBIC Pe3y IbTaThI:

Yncaa H BbIMHCJIe HHS

BrinmomHATh, coveTad VCTHble H IMHCBMEHHbIE TPHEMBI, apH(pMeTHYeCKHE
JEHCTBHA ¢ paLHOHAIBHBIMH YHCITAMH.

HaxonHuTh 3Ha4YeHHA YHCIOBBIX BbIp@KEHHH, TNMPHMEHATH pasHooOpasHbIE
crioco0bl H MPHEMBI BRIMHCIEHHA 3HauYeHHH JIpoOHBIX BhIpakeHHI, coJiep:KaljHx
0OBIKHOBEHHBbIE H JecATHYHBIE Jp 00H.

TlepexoauTs oT ofiHOH (opmBl 3arMcH 4Hcen K pyroii (rpeofpa3oBbiBaTh
JecATHUHYI [po0b B OOBIKHOBEHHYI), OOBIKHOBEHHYH) B [ecATHYHYID, B
YACTHOCTH B GECKOHEYHYIO 1€CATHYHY 10 Ap 00b).

CpaBHHBATh H YIIOPAIOUIHBATh PaLlHOHAIBHbIE THCIIA.

OKpy riATh 4HC A,

BbIrmomHATL MPHKHAKY H OLIEHKY Pe3yJbTaTa BbIMHCIEHHI, OLIeHKY 3Ha4eHH i
YHCJIOBBIX BbIpadeHHH, BeIMoNHATE J€HCTBHA €O CTEMNEHAMH ¢ HATYpPalbHBIMH
MoK a3aTe/IAMH.

[IppMeHATs  MpPH3HAKH — J€THMOCTH,  pa3iokeHHE Ha  MHOKHTEIH
HaTypalbHBEIX YHCEIL

PemaTh npakTHKoO-OpHEHTHPOBAHHLIE 3a7a'wH, CBA3AHHLIE ¢ OTHONIEHHEM
BEIMYHH, [1POIIOPLHOHAILHOCTEI BEIHYHH, I[IPOLIEHTAMH, HHTEPIIPETHPOBATh
pPe3yaLTaThl pemieHHA 3a7a4d ¢ VYETOM OrpaHH4YeHHI, CBA3aHHBIX CO CBOHCTBAMH
paccMaTpHBaeMblX 0GbEKTOR.

AnredpanyecKHe BbIPAZKeH HS

Icrons3opars anrebpaHyecky o TEPMHHOMOIHIO H CHMBOJHKY, MMPpHMEHATH
€€ B rpoliecce ocBoeHHA yueOHOro MaTepHana.

Haxoputs 3HaueHHs OyKBEHHBIX BbIpaKeHHIT MNpH 3a/aHHBIX IHAUYEHHAX
riep eMeHHBIX.

BeinorHaTe  npeobpa3oBaHHA  LIefOr0  BhlpaeHHs B MHOTOUIIEH
MpHBeIeHHeM MMo100HBIX claraeMbiX, pacKpbLITHEM CKOOOK.

Beino/HAT, YMHOKEHHE OJJHOY/IEHA Ha MHOTOYIEH H MHOTO4YIEHa Ha
MHOTO'WIeH, IPHMEHATL QOPMY bl KBaZpaTa CyMMBI H KBaJ[paTa pa3zHOCTH.

OCymecTBAATL pasjokeHHe MHOTOWIEHOB Ha MHOKHTEIH ¢ T[TOMOIIBIO
BbIHECEHHA 3a CKOOKkHM oO0mero MHOMHTENA, T[PYITHPOBKH CJAraeMbIX,
npuMeHeHHA GopMy T coKpal[EéHHOTO YMHOAKEHHA,

IIpHMeHATH Npeobpa3oBaHHA MHOTOWIEHOB JJIA pPelleHHA pa3iHYHbLIX 3a7ad4
H3 MaTEMAaTHKH, CMEKHBIX MPEIMETOB, H3 P CATbHOH NMPaKTHKH.

Icrnons3zoBare cBOMCTBA CTENEHEH ¢ HATypaibHBIMH TIOKa3aTeNAMH 1A
rpeobpa3oBaHHA BbIpadeHHIL.



VpapHeHHS H HepaBeHCTBA

Pemate nHHefiHble YpaBHEHHA ¢ OJHOM IepeMeHHOH, MpHMEHAA IIpaBHa
Mepexoa oT HEXOAHOIO YPaBHEHHA K paBHOCHIbBHOMY eMy. [IpoBepaTh, ABaAeTCA
JIH YHC10 KOPHEM Yp aBHEHHA.

ITprMeHATL rpadHYEcKHE METO/bI NMPH PEMIEHHH JHHEHHBIX YPaBHEHHIT H HX
CHCTEM.

IlogGupaTe npHMepbl Map YHcel, ABIAIIHXCA pelleHHeM JHHEHHOoro
YPABHEHHSA C IBYMA I1ep eMEeHHBIMH.

CTpouTh B KOOPAHHATHOH TITJIOCKOCTH rpadHK AHHEHOro ypaBHEHHA C
JIBYMSl [IepeMeHHBIMH, T0NB3YACh rpadHKoM, TPHBOJHTL MPHMEPBI P elleHHs
VpaBHEHHA.

Peumars cHCTEMb! JABYX JIHHEHHBIX YpaBHeHHIT ¢ JIBYyMA [epeMeHHBIMH, B TOM
qHc e rpadHIecKH.

CocTaBnaTe H pewarts JHHEAHOE YpaBHEHHE HIM CHCTEMY JIHHEHHBIX
YpaBHEHHII [0 VCJIOBHIO 3a7a4yH, HHTEPNpPeTHPOBaTh B COOTBETCTEHH C
KOHTEKCTOM 3a71auH Moy YeHHBIH pe3yibTarT.

PYHKIHHK

I306paxkaTh Ha KOOPJMHATHOI NPAMOI1 TOUKH, COOTBETCTEY HOIHE 3a/laHHbIM
KOOPAHHATAM, JIVYH, OTp€3KH, HHTEP BaJIbl, 3aIHChLIBaTh YHCIIOBbIE TP OMEKY TKH Ha
aredpaHYecKoM A3hIKE.

OTMeYaTs B KOOPAHMHATHOI MIOCKOCTH TOYKH M0 3aflaHHBIM KOOpJIHHATaM,
CTPOHTE rpadHKH JHHEHHbIX GyHKLHA. CTpoHTh rpadHK GyHKIFH v = [x|.

OnMchIBaTh ¢ MOMOMBE (QYHKIMHA H3BECTHBIE 3ABHCHMOCTH MEKIY
BEMHYHHAMH. CKOPOCTh, BPEMA, PAcCTOAHHE, L€HA, KOJNHYECTBO, CTOHMOCTD,
MPOH3BOHTENBHOCTE, BpeMs, 00b€M paboThl.

HaxonuTs 3Ha4veHHe QyHKLHH M0 3HAUEHHIO €€ apryMeHTa.

TMormare rpaduuecknii criocol rpecTaBneHHs H aHa/M3a HHQpoOpMALHH,
H3BJIeKaTh H HHTEePIIpeTHP 0BaTh HH(pOPMALIHIO H3 Tpa(HKOB peabHbIX ITPOLIEcC OB
H 3aBHCHMOCTER.

K koHiry obOyueHHa B 8 Kuaacce oO0y4yawmHicA IMOMVHHT clleqyonHe
MpEAMETHBIE PE3YIbTATHI

YHc/Ia H BbIMHCIe HES

HcrnonwsopaTh HavalnbHbIE TIPEACTABIEHHA O MHOKECTBE JEHCTBHTENBHBIX
qHced 4714 cpaBHEHHA, OKPYIVIeHHA H BBIMHCTeHHI, H300p aKaTh JeiicTBHTENbHEIE
YHCJIA TOYKaMH Ha KOOpAHHATHOH MnpAMoH.

IIpHMeHATL TOHATHE apHMETHYEeCKOro KBaJ[paTHOTO KOpPHA, HaXOAHTh
KBa/IpaTHbIE KOPHH, HMCIIONB3YA TMPH HEoOXOAHMOCTH Ka/JbKYNIATOP, BBIMOJHATH
npeodpa3zoBaHHA BRIpAKEHHIL, CcofepKallHX KBaApaTHEIE KOPHH, HCIIONL3YA
CBOFCTEA KOPHEH.



Henonpsosate 3anucH 0OMBIIMK H MaJbIX YHCEN ¢ MOMOUMBIO JIECATHYHBIX
npobei 1 cTereHer THcna 10.

AnreOpaHuecKHe BhIPaKeH Hs

IIpUMeHATE T[IOHATHE CTeleHH ¢ LedbIM [10Ka3aTeleM, BBITOIHATL
rpeodpa3oBaHHA BblpaAeHH, COfEP/KalIHX CTEMEHH ¢ LIEbIM MOKa3aTeneM.

BeINOMHATE TOXJjecTBeHHbIE TIpeobpa30BaHHA Pal[HOHAJIBHBEIX BLIPaKeHHiT
Ha OCHOBE MpaBHI JIeHCTBHH Hajl MHOTOWIEHaMH H aareOpanyec KHMH JpoO0aMH.

Packnayibl BATH KBaZP ATHBIH TPEXWIEH HA MHOKHTEH.

IIpHMeHaTh MpeobpazoBaHHA BhIPp @K EHHIT 1A pelleHHA Pa3IHYHbIX 3a7a4 H3
MaTEMAaTHKH, CMEKHBIX MPEJMETOB, H3 PeasbHOI Mp aKTHKH.

VpaBHeHHSA H HepABeHCTBA

Pewars nHHeliHble, KBaJIpaTHbI€ YPaBHEHHS H PaLMOHAIEHBIE YPABHEHHA,
CBOMIANHECA K HHM, CHCTEMBI JIBYX YPaBHEHHI ¢ JIBYMS I1ep eMeHHBIMH.

TIpoBoHTh MpOCTEHIIHE HCCNEA0BAHHA YPaBHEHHH H CHCTEM YPaBHEHHH, B
TOM 4HCJIE C [IPHMeHeHHeM IpadHueckHX MpeAcTaBleHHH (Y cTaHaBIHBaTh, HMEEeT
JIH YpaBHEHHE M/ CHCTEMAa YPaBHEHHI pelleHHA, €C/IM HMEET, TO CKOJBKO, H
rpouee).

TlepexoauTs OT C/0BECHOH (GOpMYIHMPOBKH 3a1aud K €€ ainreGpaHdeckoi
MOOENH ¢ TIOMOIIBI COCTABIEeHHA YpaBHeHHA HIH CHCTeMBI YpaBHEHHIT,
HHTEPIPETHPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 3ajauH IMOJTY YEHHBIH pesynbTaT,

IIpHMeHATE CBOIICTBA “HMC/IOBBIX HEPABEHCTB JIJIA CPaBHEHHA, OLIEHKH,
pemaTh JHHEHbIE HepaBeHCTBAa ¢ OJHOH MepeMEHHOH H HX CHCTEMbI, JlaBaTh
rpaHYecKyl0 HIUTKCTPALMI0 MHOMKECTBA pelleHHil HepaBeHCTBA, CHCTEMBI
HEpPABEHCTB.

DYHKIHH

IToHHMaTh H HCIIONL30BaTh (PYHKLIOHATIbHBIE TMOHATHA H A3BIK (TEPMHHBI,
CHMBONHYeCKHE 0003HauYeHH:A), OMNpENeNaTh 3HaveHHe (YHKIHH 10 3HA4YEHHIO
apryMeHTa, ofpeNeIaTh ¢BoficTEa PyHKIIHE 1o e€ rpadHKy.

Ctpours rpadHKH 351eMeHTapHbIX iy HKLIHE BHj1a:

. ¥ = /X, onHchIBaTh CBOMCTBA 4YHCIOBO

vyv=kix, vy=x2,y =x3y =[x
(yHEL[HH 110 €€ rpadHKY .

K koHuy o0ydeHHs B 9 kKJacce oOy4arOmHiCA IMOJYYHT CIEY IOIHE
MpeaMeTHBIE Pe3yILTaThl:

Uncna  BbIMHCIIE HHSA

CpaBHHBAThL H YIIOPAOMHBATL PaLHOHAILHbIE H HPPaLlHOHAIEHBIE YHCTIA.

BeimomHaTe  apudmeTHueckHe JIEficTBHA ¢ PALIHOHANBHBIMH  HHCITAMH,
coueTa#s VCTHble H [HCBMEHHBIE TIPHEMBI, BBIMOMHATh BBIMHCIEHHA C
HPP ALIHOHAIBHBIMH “HCTaMH.



Haxonuth 3Ha4eHHA CTerNeHeH ¢ LENbIMH [IOKa3aTelAMH H KOpHEH,
BBIHCJIATE 3HAYEHHA THCIIOBLIX BBIp &K €HHIT.

OkpyriaTh J€HCTBHTEIbHBIE YHC/A, BbINOAHATH TNPHKHIKY pesyjbTaTa
BBIMHCJIEHHH, OLIEHKY YHCJIOBBIX BRIp 8K eHHI.

VpaBHeHHA H HEPABEHCTBA

Pemats nHHelHble H KBaJjpaTHble YpaBHeHHA, YpaBHEHHA, cBoJAALIHecHA K
HHM, TIpocTeHInTHe [po0HO-pal[HOHAIbBHbBIE YPaBHEHHA

PemaTe cHCTEMBI JBYX JIHHEMHBIX YpaBHeHHH ¢ JAByMsA [epeMeHHBIMH H
CHCTEMBI JIBYX YpaBHEHHH, B KOTOPBIX O[JHO YpaBHEHHE HE ABIAETCA JTHHEIHBIM.

Pemars TekcTOBRlE 3afjaud anrefpaHueckHM criocofoM ¢ TMOMOUIBIO
COCTaBIEHHA YPaBHEHHA HIH CHCTEMBI [IBYX YPaBHEHHI ¢ JBYMA rep eMeHHBIMH.

IlposoTs MpocTefiiHe HCCEA0BaHHA YPaBHEHHH H CHCTEM ypaBHEHHH, B
TOM YHCJIE C [IpHMeHeHHeM TpagHYeckIx rpeacTaBleHHH (VcTaHaBIHBaTh, HMEeT
JIH ypaBHEHHE HIM CHCTEMa YPaBHEHHH peElleHHA, €C/IM HMEET, TO CKOJIBKO, H
rpouee).

Pemats nuHefiHbI€ HEPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
peleHHe HepaBEHCTB Ha YHCIOBOH MPAMOM, 3alHCLIBATH PELIEHHE ¢ IMOMOIIBIO
CHMBOJIOE.

Pemats cHCTEMBl  JIHHEHBIX  HEPABEHCTB, CHCTEMBI HEPaBEHCTB,
BKIIIOYAIOIIHE KBaJPaTHOE HEPABEHCTBO, H300pakaTh PEMIEHHE CHCTEMBI
HepaBeHCTB Ha YHCIOBOI NMPAMOI, 3aIHCbIBATE PElIeHHE ¢ [TOMOLbI0 CHMBOIOB.

Icnons3oBaTh HepaBeHCTRA MPH PEMIEHHH Pa3/THYHBIX 3a71ay.

DYHKIHH

PacriosHaBaTh yHKIHMH H3y4YeHHBIX BHI0B. IloKasbiBaTh CXeMaTHYECKH

pacronokeHHe Ha KOOPAHHATHO MI0CKOCTH rpadHkoB ¢yHKIMI BHAa: v = kx, ¥

=k +hy=kxy=ax2+bx+cy=x3, y= y =

, B 3aBHCHMOCTH OT
3HaYeHHT KO3 PULIMEHTOB, OIHCBIBATL CBOICTBA Y HKLIIL

CTpoHTh H H300pakaTh CXEMATHYECKH rpadHKH KBagpaTHUYHBIX (yHKLIHIT,
OTIHCHIBAThH CBOMCTBA KBaZPaTHUHBIX (PYHKLIHIT 110 HX rpadukam

PacriosHaBaTh KBaJpaTHUHYI0 (DVHKLHIO 1o (opmyie, MPHBOIHTH MPHMEPHI
KBaZipaTH4HbIX (JyHKLIHIT 13 peansHOI KH3HH, (DH3HKH, FreoMeTpHH.

YHcI0BbIe MOCI¢0BATE IHHOCTH H MPOrPeccHH

PacriosHagaTh apHPMETHUECKYH) H TeOMETPHYECKYH) TIPOrPECCHH TIpH
pa3HBIX criocobax 3aaHHA.

BbIromHATs  BbIYMCIAEHHA ¢  HCIoNb3oBaHHeM  (QopMyn n-ro  4ieHa
apH(dMeTHEeCKOIT H reOMeTPHYIeCKoi P OrpeccHii, CYMMBI ITEPBBIX N "WIEHOB.

ITsobpakats wieHbl TIOCHAEN0BATENBHOCTH TOYKAMH Ha KOOPIHHATHOMH
TUI0CKOCTH.



Pemarp 3aja4H, CBA3aHHBIE ¢ YHCJIOBBIMH T10CJIE]OBATEIBHOCTAMH, B TOM
YHCJIE 3a7a4YH H3 peabHOIl KH3HH (¢ HCMOME30BaHHEM KaIbKyIATOpa, LIH(P OBBIX
TEXHOJIOTHE).
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YUEBHO-METOJHYECKOE OBECIIEYEHITE
OBPA30OBATEJILHOI'O ITPOLTECCA
OBSI3ATEJIBHBIE YVUEBEHBIE MATEPHAJIBI LTSI VUEHHKA

* Anrebdpa, 7 knace/ Maxapbives FO. H., Mimgiok HI'., Hemxos K.I1. 1 gpyrue;
nox peaaxupeit Tenakosckoro C A, AxiHoHepHoe obujecTBo «II3maTeIbCTBO
«lIpoceenieHHen

» Anrebpa, 8 knacc/ Makapeiues FO.H., Munaiok H.I'., Hemkos K.I1 u qpyme;
rnox penakupe Tenakopckoro C.A., AxupHoHepHoe obmecTBo «lI3maTenscTBO
«IIpoceenieHHen

» Anrebpa, 9 knace/ Makapeiues FO.H., Munniok H.I'., Hemkos K.I1. 1 gpyme;
ron penaxipeii Tenakopckoro C.A., AxiHoHepHoe obmecTBo «lI3maTenbcTBO

«lIpocsemeHHe

METOJHYECKHE MATEPHAJIBI JIUTS YUHT EJISI

« FO.H. Makapbiues, H.I'. Munaiok, K.11. Hemkog, C.B. Cysoposa. AnreGpa.
VuebHHk a4 9 wiacca o6meodpazoBaTenbHbIX Y up ekAeH . — M.
IIpocsemenne, 2009 . — 272 c.

* }O.H. Makapeiues, H.I'. Munniok, C.B. Cypoposa. H3y4eHHe anredpe! B 7-9
knaccax. Meroquueckoe nocoGue. — M. : TIpoceemerte, 2009.

* FO.H. Makapeiues, H.I'. Mungrok JL M. Kopotkosa. [JHaaKTHYECKHEe
MaTepHasbl 1o anredbpe, 7-9 knacc. — M: [Ipocsemenne, 2008 — 160c.

 JIMpaKHyeckie MaTepHanel, Anrebpa, 9knacc, OBuiecTBO ¢ OTpAHHYEHHOH



oTeeTc TBeHHOCThIO "I3naTensckiii HeHTp BEHTAHA-I'PA®", AKiLoHEpHOE

obmecTBo "I3naTensctBo Ipoceem eHie"

IIH$PPOBBIE OBPA30BATEJIbBHBIE PECYPCBI H PECYPCBI CETH
HHTEPHET

depnepanbHLII HHCTHTYT Me/larorH4eckHx HzMep eHHH www fipi.ru
-DetepanbHBIH LIEHTP TecTHpOoBaHHA www.rustest.ru

-PocO6pHajzop www.obmadzor. gov.ru

-Poccuiickoe obpazopaHHe. DeepanbHbIH MmopTal edu.ru

-DenepansHoe areHcTBO 1o obpazoBaHHo PP ed.gov.ru

-MejepaneHbIi coBer 1o yuedbHukam MuHHcTepcTBa 06pa3oBaHHA H HAYKH
Poccuiickoit Deneparp http:/fsu.edu.ru

-OTKpBITLIH OaHK 3aqaHHI M0 MaTeMAaTHKE
http://www.mathgiau:8080/or/gial 2/Mam. html?view=TrainArchive

-CeTh TBOpHeCcKHX yuHTeneii http://www.it-n.ru/






