ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sB/feTCS OJHKMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIero
oOpa3oBaHUs: OHa obecrieunBaeT M3yUeHre APYTUX AUCIUIUINH, KaK eCTeCTBeHHO-
HayyHOro, TaK M TyMaHUTApHOTO I[MK/IOB, €& OCBOeHWe HeobXoquMo [jis
TIPOZI0/DKEeHMsT 00pa30BaHus U B TIOBCeJTHEBHOM >KU3HU. Pa3BuTHe y 00ydYarouxcs
HayUHBIX TIPeZCTaB/IeHUH O TIPOMCXOXKAEHWW W CYIIHOCTH anreOpanyecKux
abCTpakIuii, criocobe OTpaykeHHsT MaTeMaTHUECKOW HayKOU SIBJIEHUM U TTPOLIeCCOB
B TMpupojie U 00ljecTBe, POAM MaTeMaTUUeCKOrO MOZe/SUMPOBaHHsI B HayuHOM
T03HAHWH U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHHUIO HAYUYHOTO MHUPOBO33pEHUS
Y KaueCTB MBIIIIeHHs], He0OXOJUMBIX [I/Is1 aflaniTaljii B COBPEMEHHOM LIM(PPOBOM
obmectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUs Hab/roAaTh,
CpaBHUBATb, HAXOAWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH  apryMEHTHPOBAaHHO OOOCHOBBIBATL CBOW JIEMCTBUS U BBIBOJBI,
dopmynupoBath yTBepxKIeHUst. OCBoeHHe Kypca anreOpbl obecrieuriBaeT pa3BUTHE
JIOTUYECKOTO MBILIJIeHUsT O0OyJaroIuXCcsi: OHHA HCTIONMB3YIOT JIeJyKTUBHBbIE U
WHAYKTHUBHBIE pPacCyXaeHusi, 000011eHre 1 KOHKpeTH3alluio, abcTparupoBaHyie U
a"Hajornto. OOyueHue  anrebpe  mpeAriosiaraeT  3HAUWTENbHBIA  0OBEM
CAMOCTOSITE/ILHON  JIeATeIbHOCTA O0YyuaroIuxcsl, TI03TOMYy CaMOCTOSITe/TbHOe
pellieHue 3a/iau SIB/ISIETCS peann3aliyeil esiTe/IlbHOCTHOTO TIPUHLIMIIA 00yueHusl.

B cTpykType miporpammbl yuebHOro Kypca «Asirebpa» [Jii OCHOBHOTO
ob1iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHMMAlOT COZep>KaTelbHO-MeTOuUeCcKre
muann: «Yucna v BeIUMC/IeHUs», «Anrebpanueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKUUW». Kaxgas M3 3TUX COfepKaTe/bHO-MeTOANUECKUX
JTMHUM pa3BUBaeTCs Ha MPOTSHKeHWH TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
IPYTUMU €ro JWHUAMUA. B Xoje wu3yueHHs yueOHOTO Kypca OOyuarolumcst
TIPUXOJIUTCS JIOTUUECKU pacCy’KAaTh, MCI0J/Ib30BaTh TEOPETHKO-MHOKeCTBeHHbIH
s3bIK. B CBSI3W C 3TMM B TiporpamMmy ydeOHOTo Kypca «Asirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKH, TIpe[CTaB/ieHHble BO BCeX OCHOBHBLIX pa3fesax
MaTeMaTH4eCKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIaZIeHHI0 00yUaroIUMHUCs
OCHOB  YHUBEPCAJBLHOTO MaTeMaTHuecKoro s3bika. CopepkaTenbHOM |
CTPYKTYpHOU 0COOEHHOCThIO y4eOHOTO Kypca «AJsirebpa» SIBsSIeTCS  ero
WHTEerpupOBaHHbBINA XapaKTep.

Conmep>kaHve MHUA «UWC/la W BBIUKMCIAEHHS)» CIIY>)KUT OCHOBOM ISl
JaTbHeNIero u3yueHus: MaTeMaTHKH, CIIOCOOCTBYeT pa3BUTHIO y OOYUarOIIUXCS
JIOTUYECKOT0 MBIIIIeHHs, JOPMUPOBAHUIO YMEHUSI T0/Th30BaThCsl arOPUTMaMH, a
Tak)Ke TIPUOOpeTeHHI0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJHEBHOM
KU3HU. Pa3BUTHe TIOHATHS O UMC/Ie Ha YPOBHE OCHOBHOTO 0O0II[ero obpa3oBaHUs
CBSI3aHO C palMOHA/TLHBIMA U WPPAlMOHA/ILHBIMM UHCIaMH, (HOPMUpPOBaHUEM



Tpe/iCTaB/IeHUA O [EeVCTBUTENIbHOM uuc/ie. 3aBeplleHue OCBOEHHUS UHC/I0BOMU
JTMHUW OTHECEHO K cpefiHeMYy 001ieMy 06pa30BaHMIO.

CopeprkaHue AByX anrebpandeckux JIMHUN — « AyirebparuecKrie BbIpayKeHUsI»
U «YpaBHeHUsI U HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[UXCS
MaTeMaTUUeCKOTo afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTHKH,
CMEXHBIX TIpeIMETOB M TIPAKTUKO-OPDMEHTHMPOBaHHBIX 3asau. Ha ypoBHe
OCHOBHOTO o001lero ob6pa3oBaHusi yueOHbIA MaTepuan TPYIIUPYETCs BOKPYT
pallOHa/IbHBIX BhIpaKeHU. AnreOpa eMOHCTPHPYeT 3HaueHWe MaTeMaTUKH Kak
si3blKa [Jis TIOCTPOEHUsI MaTeMaTUUeCKUX MoJiesiell, OIMCaHus MPOLeCCOB U
sB/IeHU peanbHOro Mupa. B 3agauu o0ydeHuss anreOpe BXOAAT TakkKe
JanbHelIllee pa3BUTHE aJTOPUTMHUUYECKOTO MbIILJIEHUS, Heo0XoJuMOro, B
YaCTHOCTH, /i1 OCBOeHMs Kypca UWHGOpPMAaTUKW, U OBJafieHWe HaBbIKaMU
JeIyKTUBHBIX paccykaeHuid. [IpeoGpa3oBaHre CUMBOBHBIX ()OPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHusi, ClIoCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopgepxaHue (pyHKIIMOHA/IbHO-rpadrueCcKou TMHUM HalleJIeHO Ha MoJlyyeHue
00yuaroUMHCs 3HaHUK 0 (YHKI[USX KaK Ba)KHEHIIIed mMaTeMaTHU4ecKOW Mojesu
JJIs OTIMCAHUSI U UCC/IeZIOBaHUSI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B MPUPO/E
1 obmiectBe. M3yueHue MaTepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[UXCs
yMeHHUS UCII0/Tb30BaTh Pa3/MuHble BbIpa3uTe/IbHbIE CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHble, CUMBO/MYecKue, rpaduueckre, BHOCUT BK/aZi B (opMHpOBaHUe
Tipe/iCTaB/IeHU O POJIM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIMU U KYJbTYPhI.

CorymacHo yueGHOMY IIJIaHy B 7-9 Kiaccax H3y4yaeTcsi y4deOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IIOUAeT C/eAyIOl[ie OCHOBHbIE pa3/iesibl COZeprKaHHs:
«Yucma ¥ BBIUMC/IEHUS», «AJreOpandeckre BbIDa)KeHHUsT», «YPaBHeHUs U
HepaBeHCTBa», «DYHKLIUN».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kacce
— 102 yaca (3 uvaca B Hefient0), B 8 kimacce — 102 vaca (3 uvaca B Hefen0), B 9
knacce — 102 yvaca (3 yaca B HeJie/it0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yuc/ia 41 BbIYMC/IeHUA

[pobu 0OBIKHOBEHHbIE U [IeCSITUUHBbIE, TIepexof OT OAHOM (OopMbI 3arucH
npobeit kK papyroit. IloHATHMe palMOHAJbHOTO UMC/A, 3allkCh, CpPaBHEHUE,
yIOpsiJOUMBaHUe  palMOHalbHBIX uucen. ApudmMmeThueckue JeHUCTBUS C
palMOHa/NbHLIMU YKC/aMU. PellieHre 3a/jau U3 peasibHOM MPAaKTUKU Ha 4acTH, Ha
pooH.

CremeHb C HaTypaJbHbIM TIOKa3aresieM: oOIpefesieHHe, mpeobpa3oBaHue
BbIp@KEHUM Ha OCHOBe OTIpe/ie/ieHus], 3anuch 00/bIIKX yKces. [IpoLeHThl, 3amuch
TIPOLIEHTOB B BU/le poOU U poOu B BU/le MPOLIEHTOB. TpU OCHOBHBIE 3a/jaud Ha
MIPOLIEeHTHI, pellieHHe 3a/lay U3 peasbHON NPaKTUKHU.

[IpumMeHeHVe TpPU3HAKOB [IeJIMMOCTH, pa3/io)KeHWe Ha MHOXXUTeIU
HaTypa/bHbIX YMCEJI.

PeasibHble  3aBUCMMOCTH, B TOM uuC/ie TipaMas U oOpaTHas
MIPOIMOPLMOHAILHOCTH.

AnredpanuecKne BbIpaXKeHHSA

[TepemeHHbIe, YMCIOBOE 3HAUEHUE BbIPa)KEHUS C MlepeMeHHOM. JlonycTumbie
3HaueHUs epeMeHHbIX. [IpefcTaB/ieHre 3aBUCMOCTH MeXX/y BeJIMYMHAMU B BUJE
dbopmyibl. Beruncienusi o gpopmysiam. [Ipeobpa3zoBanrie OyKBeHHBIX BhIpayKeHUM,
TOXKZIECTBEHHO paBHble BBbIpaKeHUs, TIpaBWia TipeoOpa3oBaHUs CyMM W
TIpOM3Be/IeHNH, MpaBr/ia pacKphITHSI CKOOOK U TIpYBe/leHus TI0[JOOHBIX C/laraembiX.

CBolicTBa CTeleHy C HATypaJbHbIM MOKa3aTeseM.

OpHousieHbl U MHOroWieHbl. CrerneHb MHOrousieHa. Cio)keHue, BbIUWTaHUe,
YMHO)XeHWe MHOrousieHoB. @opMyJibl COKDAILEHHOTO YMHOJKEHHs: KBaZpar
CyMMbl ¥ KBajipaT pasHOCTU. Popmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOT'OU/IEHOB Ha MHOKUTEJIH.

YpaBHeHNs U HEpaBeHCTBa

YpaBHeHHe, KOpeHb ypaBHEeHHs, IIpaBWa TpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCW/ILHOCTb YPaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW TepeMEHHOM, UMCI0 KOpHEeH JIMHEMHOro
yPaBHEHUS], pelleHWe JIMHEeWHbIX YypaBHeHWW. (CocTaBieHue YpaBHEHUW [0
yCJIOBUIO 3aJjau. PellieHre TeKCTOBBIX 3aZlau C TTIOMOLLbI0 YPaBHEHUH.

JIuHeliHOe ypaBHEHUe C IByMs MepeMeHHbIMU U ero rpadguk. Crucrema AByX
JMUHEeMHbIX ypaBHEHWM C [ByMsi TepeMeHHbIMM. PellleHue cucTeM ypaBHEHUM
crioco6oM TMOACTaHOBKU. [IpuMephl pellleHHs] TEKCTOBBIX 3aZlau C TTOMOIIbIO
CUCTeM yPaBHEHUM.



DyHKIUU

KooparHaTa Touky Ha npssMou. Yrc/ioBbIle TIPOMEXYTKU. PacCTosiHUEe Mexy
JIBYMsI TOUKaM1 KOOPIMHATHOM TIPSIMOM.

[IpsiMmoyronbHast cucreMa KoopguHat, ocu Oxu Oy. AbGciucca U opAvHaTa
TOUKM Ha KOOP/IMHATHOM TI0CKOCTU. [IpuMepsl rpadmKoB, 3aaHHbIX (OpMy/IamMHu.
UteHue rpaduKoB pea/bHbIX 3aBUcUMOCcTed. [loHsaTue @yHkuuu. I'paduk
¢ynkumn. CoiictBa (GyHKUMN. JIuHelHas QyHKLus, eé rpaduk. ['paduk dyHKImMH
y = |x|. I'paprueckoe pelleHVe /MHEMHBIX ypaBHEHHUM W CUCTEM JIMHEWHBIX
yPaBHEHHUU.

8 KVIACC

Yucia ¥ BBIYUC/TIeHUA

KBagpaTHbiii KopeHb u3 uucia. [loHsitTve 00 uppalMoHAaTBLHOM UHCIIE.
NecsaTruHble IPUOMKEHUST UPPALIMOHAIBbHBIX urcen. CBolcTBa apuhMeTHIeCKUX
KBa/IPaTHBIX KOPHEH U UX MPUMeHeHre K TIpeobpa30BaHUI0 UMC/IOBBIX BhIpayKEeHHUM
Y BBIUMC/IEHUSIM. []eliCTBUTe/IbHbIE UMCIIa.

CrerneHb C Lle/IbIM [TOKa3aTesieM U eé cBorcTBa. CTaHapTHas 3aMuCh YMC/Ia.

AsnredpanuecKue BbIpaXKeHHSA

KBazpaTHblii  TpéxuneH, pas3/io)KeHWe KBaJpaTHOrO TpéxujeHa Ha
MHOXXUTEJIH.

Anrebpanueckass ApoOb. OCHOBHOe CBOMCTBO anreOpandeckor JpoOwu.
CnokeHue, BbIUMTaHWe, YMHOXeHUe, [efleHWe anrebpanueckux pobei.
PaijoHasibHbIe BhIpaKeHUs ¥ UX mpeobpa3oBaHue.

YpaBHeHMs U HepaBeHCTBA

KBazpatHoe ypaBHeHue, opmyJsia KOpHel KBa/[paTHOTO ypaBHeEHWUS.
Teopema Bueta. PelieHve ypaBHeHUM, CBOASIIUXCS K JTMHEMHBIM U KBaJPaTHBIM.
[Mpocretimive ApoOHO-paLOHAIbHBIE YPaBHEHUSI.

I'padmueckast vHTepripeTalsi ypaBHEHUU C ABYMsI MIePEMEHHbIMUA U CUCTEM
JIMHEWHBIX ypaBHEHWU C [BYyMsi TlepeMeHHbIMH. [Ipumepnl pellleHUs CUCTeM
HeJIMHEeWHBIX YPaBHEHUU C IBYMsI TepeMeHHbIMU.

PertieHre TEKCTOBBIX 3a/lau anredpanueCcKuM CriocoO0oM.

UucnoBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO C O/HOW TepeMeHHOM.
PaBHOCU/IBHOCTL HepaBeHCTB. JIMHEeNHbIE HEpPAaBEeHCTBA C OJHOU TlepeMEHHOW.
CucteMbl IMHEMHBIX HEPABEHCTB C OHOM TIepEMEHHOM.

DOyHKIMH

[Monsste ¢yukiuu. O6sacTh orpefiesieHUsT W MHOXECTBO 3HaueHUH
dynkimn. Criocobbl 3aganus QyHKIWHN.



I'paduk dyHkumu. UteHne cBouMcTB GyHKUMU 1O eé rpaduky. [Ipumepsl
rpaukoB (yHKLIWMA, OTPaXKarollUX peasbHbie MPOL[eCChI.

@OyHKIUY, OMUCHIBAIOIIME TMPSMYH0 U OOpaTHYI MPOIOPLMOHAbHbIE
3aBUCUMOCTH, MX rpaduku. ®yHkiuu y = X2, y = x3, y = Vx, y=|x|. I'paduueckoe
pellieHMe YpaBHEHUM U CUCTEM YPaBHEHUM.

9 KV/IACC

Yuc/ia ¥ BBIYUC/IEHUA

ParjioHa/ibHbIe YKC/Ia, UPpal[MOHa/IbHbIe YKC/la, KOHEUHble U GeCKOHeuHbIe
JecaTUUHbIe Apobu. MHOXKeCTBO JeMCTBUTE/IbHBIX UHCEe, IeHCTBUTe/IbHbIe YKC/ia
Kak OecKOHeuHble JleCATHYHbIe [poOH. B3aMHO OfHO3HAUHOE COOTBETCTBHE
M€Ky MHOXXeCTBOM [IeiCTBUTEeTbHBIX UKCe/l U KOOPAUHATHOM TIPSIMOM.

CpaBHeHUe [IeliICTBUTE/IbHbIX uWCes, apudmeTHyeckue JeHCTBUA C
JeNCTBUTeTbHBIMU UK C/IaMHU.

Pa3mepsl 0OOBEKTOB OKpY)KaloIllero Mupa, [IUTeNbHOCTb TIPOLIeCCOB B
OKpY’KarolleM Mupe.

[TpubmKEHHOE 3HaUEHHe BEeJIMUMHBI, TOUHOCTh NpUb/mKeHus. OKpyrieHre
ynces. [IpuKy/IKa U OljeHKa pe3y/bTaTOB BbIUKMCIEHUM.

YpaBHeHus 1 HepaBeHCTBa

JIvHeliHOe ypaBHeHMe. PellleHre ypaBHeHUM, CBOASIIMXCS K TMHEUHBIM.

KBazsipaTHOe ypaBHeHMe. PellleHue ypaBHeHWM, CBOASIIMUXCS K KBa/lpaTHBIM.
bukBazpaTtHoe ypaBHeHue. [Ipvimepsl pellieHUs] ypDaBHEHUU TPETberd U YeTBEPTOU
CTerneHel pa3/iokKeHueM Ha MHOXKUTE/TH.

PerieHre [po6HO-pallMOHA/NbHBIX YpaBHeHWM. PellleHue TeKCTOBBIX 3ajay
anrebpanyeCcKMM MeTO/IOM.

YpaBHeHUe C /IByMsl MlepeMeHHbIMU U ero rpaduk. PeliieHue cuctem ABYyX
JIMHEMHBIX ypaBHEHUI C IByMsl lepeMeHHbIMU. PellieHre cucTeM ABYX ypaBHEHUM,
O/IHO M3 KOTOPBIX JIMHEWHOe, a [Apyroe — BTOpOW cTemneHU. ['paduueckas
WHTeprpeTalysi CUCTeMbl YPaBHEHUM C JIByMs TIepeMeHHbIMHU.

PellieHre TeKCTOBBIX 3a/lau areOpanuecKuM CrIoCoO0M.

YucioBble HepaBeHCTBa U UX CBOMCTBA.

PellleHVe /MHEWHBIX HEpPaBEHCTB C OJHOM TlepeMeHHOW. PellieHne cuctem
JMMHENHBIX HepaBeHCTB C OJHOM TiepeMeHHOM. KBajipaTHble HepaBeHCTBa.
'paduueckasi uWHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [IByMs
repeMeHHbIMU.

DyHKIMH

KBagpatuuHasi QyHKUMs, eé rpaduk U cBoiicTBa. [lapabosa, KOOpAWHATEI
BEpIIMHBI 11apab0JIbl, 0Ch CAMMETPUH TapadoJIbI.



I'paduku GyHkumii: y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = |x| , ¥ ux
CBOMCTBA.

Umnc/ioBbIe OC/IeA0BaTe/IbHOCTH U POrpeccCuu

[ToHsiTME YKC/IOBOU TMOC/IEe0BaTe/IbHOCTU. 3a/laHue I0C/Iej0BaTeTlbHOCTU
pPEeKyppeHTHOU (opMyior U (POPMYJION N-TO YJIeHa.

Apudmetrueckas U reomerpuyeckass nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTUYeCKON U reOMEeTPUUECKOW TTPOrpecCuii, CYMMBbI MEPBBIX NUJIEHOB.

M306paxkeHre uieHOB apu(MeTUUeCKOM U TeoMeTpPUUeCKOi TMporpeccuit
TOYKAaMH Ha KOOPAWHATHOU MJIOCKOCTU. JIMHEWHBIM U 3KCIOHEHLUAIbHbIA POCT.
C/10>KHBI€ TIPOLIEeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TMpPOrpamMMbl yueOHOrO Kypca
«Asrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHUYeCKOe BOCIIMTAaHUE:

MpOSIBJIGHWEM MWHTepeca K TIPOLUIOMY W  HACTOSIIEMY POCCUUCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUUCKOU MaTeMaTHMUYeCKOMW IIKOJ/IbI, K MCIO/b30BaHUK 3THUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUKJIaZiHBIX cdepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasii3alidd ero
rpaB, TMpeJCTaB/eHWeM O MaTeMaTH4YeCKMX OCHOBax (yHKLMOHUPOBaHUS
Pa3IUUHBIX CTPYKTYP, SIBJIEHWH, MpOIelyp TPakJaHCKOTO o01ecTBa (Harpumep,
BbIOODHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIPAaKTUYEeCKMM T[pPUMEHeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX MPUHLUIIOB B JIeSITe/IbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTAaHOBKOM Ha aKTHMBHOe YyuaCTHe B pellleHUuM T[paKTUueCKuX 3ajay
MaTeMaTH4YeCcKOl HamnpaB/JeHHOCTH, OCO3HaHWEeM Ba)KHOCTHM MaTeMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM JKW3HM [T YCITEelIHOW MpodecCroHambHOU
JesITeIbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHLIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUAYaTbHON TpaeKTOpun 00pa30BaHus U XKU3HEHHBIX TJIAHOB C
YUETOM JIMYHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTUYeCKOe BOCITUTAHME:

CIIOCOOHOCTRIO K OMOILMOHA/JILHOMY M 3CTETUYECKOMY  BOCITPHUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, pPacCy>KIeHHH, YMEHHWIO BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 MO3HAHMSA:

opveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI0 CHUCTeMy HayuHbIX
Tipe/iCTaB/eHn 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UesioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOW HayKu Kak cdepbl uesioBeuecKOou
JesiTeNlbHOCTH, 3TaroB e€ pa3BUTHS M 3HAUMMOCTH /I Pa3BUTUS LIUBU/IM3ALWH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKW M MaTeMaTH4yecKOi Ky/JIbTypOul Kak Cpe/iCTBOM
MO3HaHUSI MWpPA, OBJIAJEHWEeM TMPOCTEUIIMMU HaBbIKaMH HCCJ/IeJOBATe/IbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbS H
IMOLIMOHA/TLHOT0 0/1aromo/Tyuus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HMHTepecax CBOEro
3/J0pPOBbSI, BeJleHHUS  3/0pOBOTO  obOpa3a >KW3HM  (370pOBOE  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyasgpHas Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBbIKa peduieKCUU, MPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro ueoBeKa;

7) 3Ko/I0rMYecKoe BOCIUTAHHUeE:

opueHTal[yell Ha TIpUMeHeHHe MaTeMaTHUeCKUX 3HaHUM /s pellieHus 3a/au
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAHUPOBAaHUS TIOCTYNKOB |
OLIEHKM MX BO3MOXXHBIX TOC/Ae[CTBUM [JI1 OKpY>Karolllel Cpejibl, OCO3HaHHWEM
r7106a71bHOT0 XapaKTepa 3K0JI0THUYeCcKUX TIPo0/ieM U MyTel X pellieHus;

8) aganTauusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K JIeWCTBUSIM B YCJIOBUSIX HEONpeAeIéHHOCTH, MOBBIILIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCKyt0 AesiTe/TbHOCTb, B TOM UUC/Ie
YMEHHE YUUTLCSA y [APYTUX JIO/el, NpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMIIETeHI[MW U3 OMbITa [IPYTUX;

HeoOX0UMOCTEI0 B (DOPDMUDOBAaHMM HOBBIX 3HaHWW, B TOM YHCIIe
dbopMyIpoBaTh UM, TIOHATHS, TUTIOTe3bl 00 00beKTaxX U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, O0CO3HaBaTh JeUIUTEI COOCTBEHHBIX 3HAHMM W
KOMIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYHD  CHUTYallMl0, BOCIPHHHUMATh
CTPeCCOBYIO CHUTYyallul0 KaK BBI30B, TpPeOyrOmMid KOHTPMEp, KOPpPeKTUPOBATh
TpUHUMaeMble pellleHdss U JeHdCTBUs, (OpMY/JHMpPOBaTh W OLIeHWBAaThb PHUCKU U
roceCTBYs, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHBepPCa/IbHbIe yueOHbIe JeiiCTBHS

Bba3oBble jioruyeckue AefcTBUs:

e BBISIB/ISITh U XapaKTePU30BaTh Cyll[eCTBEHHbIEe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHSTUM, OTHOIIEHUA MEXIy TOHATHUSMH, (DOpPMYJ/IHMPOBATh
orpefie/ieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyILIeCTBEHHbIM  TPU3HAK
K/accuUKal[iy, OCHOBaHHWs /i 0000IIeHHss W CpaBHeHWs, KpUTephuu
TIPOBO/JIMMOI'0 aHa/N3a;

e BOCIPUHUMATb, (OpPMy/IUpOBaTb U  Tpeobpa3oBbIBATh  CYXKIEHUS:
yTBep/WTe/IbHble U OTpULlaTe/bHble, eJAWHWYHbIe, UYaCTHble W O00IIue,
YCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHUUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKeHUSX,
npejjiaraTb ~ KPpUTepUM  [/s1  BbISB/IEHWST  3aKOHOMEDHOCTed U
NIPOTUBOPEYN];

Jle1laTh BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, JeJyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHNH, YMO3aK/IF0UeHUM 110 aHa/IOTUY;
pa3buparh Jj0Ka3aTe/sbCTBA MaTeMaTUUeCKUX YTBePXKAeHUM (TIpsiMble U OT
MIPOTUBHOTO0), TPOBOJUTH CaMOCTOSITE/IbHO HEC/IOKHbIE J0Ka3aTe/bCTBa
MaTemMaTUueCcKux (DakToB, BBICTPAMBAaTh apryMeHTal[0, TPUBOJUTH
NIpYMepbl U KOHTPIpHUMepbl, 000CHOBBIBATh COOCTBEHHbIE PACCY KEHNS;
BbIOMpaTh croco0 pelieHUs yuyeOHOM 3asauu (CpaBHUBATb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAIIMA C YUYETOM
CaMOCTOSITEJ/IbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

Ba3oBble HcciegoBaTe/IbCKHe JIeHCTBYSA:

VICTI0J/Ib30BaTh BOMPOCHI KaK MCC/Ie0BaTeTbCKU MHCTPYMEHT IO3HaHWS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TIPOTUBOpeure, Tpobiemy,
CaMOCTOSITeJIbHO YCTaHaB/IMBaTb HWCKOMOe U [aHHoe, (HOpPMUPOBAaTh
TUNoTe3y, apryMeHTHMPOBaTh CBOK) MO3ULMI0, MHEHUE;

MPOBOJUTh IO CaMOCTOSITE/IbBHO COCTaB/IEHHOMY TIIJIaHY HeC/I0XHbBIN

JKCTIepUMEHT,  Hebosbllloe  WCCAeloBaHHWE  TI0  YCTAHOBJIEHUIO
0COOEHHOCTel MaTeMaTUUeCcKOoro OO0BLeKTa, 3aBUCHMOCTeHM OOLEeKTOB
MeXxay coboi;

CaMOCTOATeIbHO (hopMyIMpOBaTh 000011[eHs ¥ BLIBO/IbI 10 pe3yJibTaTaM
MPOBeIEHHOT0 HaOJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 0000IIIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKe BbIBUTaTh
TIPE/ITI0JIOXKEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmanmeii:

BBISIB/ISTh HEJOCTAaTOUHOCTb W W30BITOUHOCTh WH(OPMAlUW, [IaHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpATh, aHa/IU3WPOBaTh, CHCTEMAaTH3UPOBAaTb W WHTEPIIPETUPOBATH
vH(MOpMaI[1IO pa3TMUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHuUS;

BbIOMpaTh ¢opMy TmpecTaB/ieHdss WHGOPMAlMA W W/UIHOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMMaMH, WHOW TrpapuKo U HUX
KOMOUWHAI[UsMU;

OlLleHMBaTh HaZEKHOCTb WHGMOPMAI[MK 10 KPUTEpHUsIM, TIpe//IoKeHHbIM
yuuTesieM WU CopMyTMPOBAHHBIM CAMOCTOSITETbHO.



KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe yueOHbIe /JeHCTBHUSA:

BOCTIpUHUMAaTh U (OpPMYJMPOBAaTh CYXKZEHUS B COOTBETCTBUM C
YCJIOBUSIMH M 1IeJIIMH OOIIleHHsI, ICHO, TOUYHO, TPaMOTHO BBIPa)kaTb CBOIO
TOUKY 3DeHUs B YCTHBIX M TNMHCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHUS TI0
XO[Ty pellleHus 3a/jJauii, KOMMeHTHUPOBaTh MOyUeHHbIN pe3y/bTar;

B X0/ie 00CY>KZieHUsI 3a/laBaTh BOTIPOCHI M0 CYI[eCTBY 00CYK/1aeMoii TeMbl,
1po0JIeMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh /€M, Harle/IeHHbIe Ha ITOMCK
peIlIeHUsI, COTIOCTaB/SATh CBOM CYKAEHUS C CYXAEHUSMU JAPYTUX
YUaCTHUKOB JMasiora, oOHapy>XMBaTh pa3/iluyie U CXOJCTBO IO3ULIWH, B
KOppEeKTHOM (opme popMyIUPOBaTh Pa3HOIJIACKsl, CBOU BO3paXKeHUsT;
NPeJCTaB/ISATh  pe3y/lbTaThl  pelleHds  3a/aud,  SKCIIePHUMEHTAa,
WCC/IeJOBAaHUS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/lay Mpe3eHTal[iui U 0CO0eHHOCTel ayJUuTOPHH;
MOHUMAaTb W WCIOMb30BaTh  MpeUMYyllecTBa  KOMaHJHOWM U
WHAVBHUIyaJbHOH paboThbl TP pelIeHHH YueOHbIX MaTeMaTHUYeCKHX
3a7iay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZiesiTe/IbHOCTH, TUIAHMPOBATh OpraHU3al[Hi0
COBMeCTHOM paboThl, pacmpefensaTb BUbI paboOT, AOroBapuUBaThCS,
obcy>x/1aTh TIpoLiecC U pe3ybTaT paboThl, 000011[aTh MHEHUS] HeCKOJTbKUX
OJIeu;

y4acTBOBATh B TPYyHmoBbIX ¢dopMax paboTel (0OCyKaeHus, obOMeH
MHEHUSIMH, MO3TOBble INTYPMbI W JApYyTHe), BBIMOJHATH CBOK YacThb
paboThl ¥ KOOPAWHUPOBATH CBOM JEUCTBHS C [PYTUMH UjieHaMU KOMaH/Ibl,
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOL[WI TPOAYKT TIO0 KPUTEPHSM,
cchopMy/IMPOBAaHHBIM YYaCTHUKAMU B3aUMO/I€HCTBUS.

Pery/ifaTHBHBIe YHUBepCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITE/IbHO COCTaBJ/ISATh IJIaH, aJIfOPUTM peLleHus 3a7auu (WIh ero
YacThb), BbIOMpATh Croco0O pellieHusi C YYETOM HMMEIOLUXCs PecypcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaTb W KOPPeKTHPOBaThb
BapUaHThI pelIeHr C YYETOM HOBOM MH(OPMaLUH.

CaMOKOHTPO/Ib, SMOIUOHA/IbHbIA HHTE/JIeKT:

B/a/IeTb CrocobamMu  CaMOTPOBEPKH, CaMOKOHTPOJII —Tipoljecca U
pe3yJibTaTa pelleHus MaTeMaTU4eCKoU 3a/iauu;

Tpe/IBUZIeTb TPYAHOCTU, KOTOpPble MOTYT BO3HUKHYTh TIPU PpellleHHr
3a/laud, BHOCUTb KODDEKTMBBLI B /[IesiTe/lbHOCTb Ha OCHOBe HOBBIX
00CTOSATETHCTB, Hal[IeHHBIX OIIMOOK, BHISIBJIEHHBIX TPYAHOCTEM;



e OLIEHMBAaTb COOTBETCTBHE pe3y/bTara AesiTe/IbHOCTHA TOCTaBJ€HHOW Lie/n
Y YCJIOBUSIM, OOBSICHATb TIPUYMHBI JOCTV)KEHUSI UIH HeJOCTYKeHUS Le/H,
HaXO/IUTh OIIUOKY, aBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.

IIPEJIMETHDBIE PE3YJ/IBTATBI

K koHily obyueHuss B 7 Kjaacce OOyYarOIIUNCA TIONyUUT CreLyroIIue
TipeIMeTHbIe Pe3y/IbTaThl:

Yuc/ia 1 BbIYMC/TIeHUA

BbITOSTHATE, CcoueTasi yCTHble W TIMChbMeHHbIe TIPHUEMBI, apudmMeThyecKre
JeNCTBUS C paljOHATbHBIMU UK C/IaMH.

HaxoauTh 3HaueHWsi UWCIOBBIX BbIDa)KeHUM, TPUMEHSITh pa3HOO0Opa3Hbie
CriocoObl ¥ MPUEMBI BLIUMC/IEHUsT 3HAaUeHWH APOOHBIX BBIPAYKEHHH, COZEepKall[uX
O0OBIKHOBEHHBIE U JIeCATUUHBIE TPOOH.

[TepexoauTh OT OAHON (hOPMBI 3alMCH YHCEeN K JApyrou (rmpeobpa3oBhIBATh
JeCITUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JIeCITUUHYIO, B
YaCTHOCTH B OECKOHEUHYIO IeCATUUYHYIO JPO0Bh).

CpaBHUBATh M YIIOPSZIOUMBATh pal[iOHA/bHbIE UMCIA.

OKpyrJiATh ymnc/a.

BLITIOSTHATE TIPUKUAKY U OLIeHKY pe3y/ibTaTa BbIUMC/IEHHH, OLIeHKY 3HaueHuin
YKCJIOBBIX BBIPA)KEHUH. BBITIONHATE AEUCTBUS CO CTETNIeHSIMH C HaTypa/IbHBIMH
TIOKa3aTeJIsIMU.

[IpuMeHATb  TIPU3HAKK  [IeTUMOCTH,  pa3/iokeHWe Ha  MHOKUTeNU
HaTypaJ/ibHbIX UMCeJl.

Pemath TpPakTHKO-OPHMEHTUPOBAHHbIE 3aZlaud, CBsi3aHHbIE C OTHOIIIEHWEM
Be/IMUMH, TPOMOPIIMOHALHOCTRI0 BEeWUWH, TIPOLIEHTaMH, WHTEPIPEeTHUPOBATh
pe3yJibTaThl pellleHys 3afiau C YYETOM OrpaHUUeHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0OBEKTOB.

AsnredpanuecKue BbIpa)XKeHHSA

Vicriosib30BaTh anrebpanyeckyr0 TEPMUHOJIOTUIO M CHUMBOJIMKY, TIPUMEHSTH
eé B rpoliecce 0CBOeHUs1 yueOHOro MaTepuarna.

Haxoauth 3HaueHUss OyKBEHHBIX BbIpDa)KeHWM TIPU 3aJaHHbIX 3HAYeHUSIX
TepeMeHHbIX.

BbimosiHSATE  mpeoOpa3oBaHWsS  11€/IOTO  BHIDA)KEHHUSI B MHOTOWIEH
TIpUBeleHreM TI0JJ00HBIX C/laraeMbiX, PaCKPbITHEM CKOOOK.

BLIMOSTHATE YMHOXKEHWe OJHOuJieHa Ha MHOTOWIeH W MHOrouieHa Ha
MHOTOUJ/IeH, TIPUMEHSITh (POPMYJIbI KBa/[paTa CyMMBI M KBaJjpata pa3HOCTH.

Ocyl1iecTBIATh pa3fioykeHrWe MHOTOWIEHOB Ha MHOXKHUTENH C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOKWTeJNs, TPYIIMPOBKH CJlaraeMbiX,
niprMeHeHHs1 (GOPMYJT COKPAILEHHOTO YMHOKeHUSI.



[TpuMeHsTH MMpeobpa3oBaHUs MHOTOUJIEHOB [I/Isl PellieHHs pPa3/InuHbIX 3a7iau
13 MaTeMaTUKH, CMe)KHBIX TIPeJIMEeTOB, U3 PealbHOU MPaKTHKHU.

Vcrionb30oBaTh CBOWCTBA CTeleHell C HaTypadbHLIMM IIOKa3aTe/ssMU IJis
1ipeoOpa3oBaHys BLIPaKEHUM.

YpaBHeHMs U HepaBeHCTBA

Pemate /MHeVHbIe ypaBHEHWSI C OAHOM TepeMeHHOW, MPUMeHsisi MpaBW/Ia
repexoZia OT UCXO/IHOTO YpaBHEHUsI K PaBHOCU/IbHOMY eMy. [IpoBepsiTh, SIBASIETCS
JIU YKUCJI0O KOPHEM yPaBHEHUSI.

[TpuMeHSTH rpaduuecKrie MeTOZbI TIPY PellleHUH JIMHeHHBIX YPaBHEHNUN U UX
CUCTEM.

[TopbupaTh NpUMephbl TIAp 4YHCeN, SBJSIOIIUXCS pellleHreM JIMHeWMHOTo
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODJWHATHOW TIJIOCKOCTH TpaduK JMHEHHOrO0 YpaBHEHUS C
ABYMsI TlepeMeHHBbIMH, TI0/Ib3ysICb TpaUKOM, TIPUBOAUTH TIPUMEpHI pellieHus
ypaBHeHWUSI.

PeliaTh cvcTeMbl JBYX JIMHEMHBIX YpaBHEHUM C ByMsi lepeMeHHbIMU, B TOM
yKcsie rpauuecku.

CocTaB/iAiTb U pelllaTh JIMHEWHOe ypaBHeHWe WM CUCTeMY JIMHEWHbIX
ypaBHeHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauk TM0J/IyueHHbIN pe3y/ibTar.

DyHKIUU

M306paxkaTh Ha KOOPAWHATHOM MPSIMOI TOUKH, COOTBETCTBYIOLI[ME 3aZlaHHbIM
KOOp/IMHATaM, YU, OTPe3KH, HHTePBasbl, 3alMUChIBAaTh UHMC/IOBbIE IPOMEXYTKH Ha
anrebpandyeckoM si3bIKe.

OTmeuaTh B KOODJMHATHOW TUIOCKOCTU TOUKU TIO 3aJ@aHHBIM KOODJWHATaM,
CTPOUTH rpauku JTMHeUHbIX QYHKIMHA. CTpouTb rpadvk QyHKIMU Y = |X|.

OnuceiBaTh C TIOMOIIbIO  (YHKIMMA W3BECTHbIE 3aBUCUMOCTU MEXIY
Be/IMUMHAMU: CKOPOCThb, BpeMsl, pacCTOsIHUE, lieHa, KOJIUYecTBO, CTOUMOCT,
TIPOM3BOUTE/ILHOCTD, BpeMsi, 00bEM PabOoTHI.

Haxoauth 3HaueHue GyHKIMU 110 3HAUEHUIO eé apryMeHTa.

[TonumaTh rpadurueckuii criocob Tipe/icTaBleHUs W aHa/iv3a WHbOpMaIH,
W3BJIeKaTh U UHTEPIIPeTUPOBaTh MH(MOPMaIIUIO U3 IPaUKOB peanbHbIX MPOIeCCOB
Y 3aBUCHMOCTEU.

K koHiy obyueHuss B 8 Kjaacce oOydYarluiics TOJNyUUT Creyolue
TipeIMeTHbIe pPe3y/IbTaThl:

Yuc/ia ¥ BbIYMCIeHUS

Vicrosib30BaTh HauvajbHBIE TIPEJCTABIEHUS O MHOXECTBe [eHCTBUTE/bHBIX
yuces Ji7isl CpaBHEHUsI, OKPYTJIeHUsI U BbIUMC/IeHUH, U300pakaTh [1efCTBUTe/IbHbIE
YyKCJia TOYKaMy Ha KOOPAWHATHOU MPSIMOM.



[IpumeHsTb TOHATUE apudMeTHUYeCKOro KBa/IpaTHOTO KOPHS, HaXOAWUTh
KBa/I[paTHble KOPHH, UCIIO/b3ys TMPU HEeOOXOAWMOCTU Ka/IbKY/STODP, BBITIOIHSTh
rpeo0Opa3oBaHusl BBIp@KEHUM, COZiepKallluX KBa/lpaTHble KOPHM, MCIIO/Ib3YS
CBOMCTBAa KOPHEM.

Vicrniosib30BaTh 3amicu OOJBIINMX Y MaJlbIX YKMCe C TIOMOIIBI0 AeCITUYHBIX
npobeii u crenieHed urcia 10.

Anredpanueckue BbIpaXkKeHHUS

[IpyMeHsITb TMOHATHE CTeMeHWu C LeJbIM [OKa3aTesjeM, BbITIOJIHATh
nipeoOpa3oBaHys BEIpaKeHUM, CO/IePrKall[iX CTeTleHU C 1[e/IbIM TToKa3aTe/ieM.

BLITIOSTHATE TOXKAECTBeHHbIe TIpeobpa30oBaHusl paljMOHAIbHBIX BbIpa)KeHUM
Ha OCHOBe TTpaBWJI IGMCTBUI HaJl MHOTOU/IeHAMH U a/ire0panueCKUMH IpoOsMH.

PacknazpiBaTh KBaJpaTHBIM TPEXUJIEH HA MHOXKUTETH.

[TpuMeHsTH MpeoOpa30BaHUs BhIPAXKEHU [I/Is PellieHusT Pa3/InUHbIX 3a7au U3
MaTeMaTHKH, CMe>XHbIX [TPeMEeTOB, U3 PeaibHOM TTPAKTUKU.

YpaBHeHus 1 HepaBeHCTBa

Peliath /iMHelHbIe, KBaJpaTHble YpPaBHEHUSI W pal[MOHa/bHbIE YDaBHEHUS,
CBOJSIIIYECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMsI llepeMeHHbIMHU.

[IpoBoAUTE TMpOCTEUIIME UCCIeA0BAaHUSI YPAaBHEHUU M CUCTEM YpPaBHEHUM, B
TOM UYUCJIe C TIPUMeHeHreM rpauueckux npejcTaBaeHrul (ycTaHaB/IMBaTh, UMeeT
/I ypaBHEHWEe WIM CHUCTeMa YpaBHEHUM pelleHUs, eC/id UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT C/IOBeCHOM (hOPMY/JMPOBKH 33/lauM K eé anreOpandeckou
MOJIe/Id C TIOMOIbIO COCTaB/J€HUSI ypaBHEHWs] WM CHUCTeMbl YpaBHEHUH,
VHTEPIIPeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/lauM MOJIyYeHHbIN pe3ybTarT.

[IpuMeHSITb CBOMCTBA UWC/IOBBIX HEPABEHCTB /Jii CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEHHble HEpPaBeHCTBa C OJHOM TEepeMeHHOM M WX CUCTeMbI, [aBaThb
rpauueckyr0 WUTIOCTPaLMI0 MHOKeCTBA peLIeHWM HEepaBeHCTBa, CUCTEMBI
HepaBeHCTB.

DyHKIUU

[ToHMMaTh ¥ KCIO/b30BaTh (PYHKLMOHA/IbHbIE TIOHSITUSI U S3bIK (TEPMUHBI,
CUMBO/IMUeCcKue 0003HaueHUsi), OrpefieNisTh 3HaueHWe (GYHKIUU TI0 3HAUeHHUIO
apryMeHTa, OrpeJie/isiTb CBOMCTBa (DYHKILMU T10 €€ rpaduKy.

Crtpoutb rpaduku 3/eMeHTapHbIX (GyHKIMK BUJA:

y =kix,y =x%y=xy =[x, y = VX, onuchIBaTh CBOWCTBA YMC/IOBOM
dbyHKLMY 110 e€ rpaduKy.

K koHily obyueHus B 9 k/acce OOydYarolUiiCs TIOJMYUUT Cre[yHoLue
ripeiIMeTHbIe pe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

CpaBHUBATh U YIIOPSJOUUBATh palldOHA/IbHbIE Y UpPal[MOHaIbHbIE YUC/IA.



BbinonHaTh  apudMeTHyecKrde [eWCTBUS C paljMOHA/IbHBIMU UWC/IaMH,
coueTasi YCTHble W TMMCbMEHHblE TIPUEMBI, BBIMOJHATL BBIUKUCIEHUSI C
MppalOHaIbHBIMU YU C/IaMHU.

Haxoautb 3HaueHusi CTereHel C LeAbIMA TIOKasaTeJssMA U KOpHeEH,
BBIUUC/IATH 3HAUEHUs UNC/IOBBIX BbIDAYKEHUM.

OKpyrJIsiTb  [1eWCTBUTE/IbHbIE UMCJIA, BBIMIOMHATh TIPUKUAKY pe3y/bTaTa
BbIUMC/IEHUH, OL|€HKY UHCJIOBbIX BhIPA’KEHUM.

YpaBHeHNs U HEpaBeHCTBa

PeliaTh /MHelHble M KBa/lpaTHble ypaBHEHUs, YpaBHEHUS], CBOJSIIMECS K
HUM, MpocTelime JpoOHO-pallOHa/IbHbIe YDaBHEHMUS.

Pemiate cucTemMbl JBYX JUHEMHBIX YpPaBHEHUU C [IByMsi TepeMeHHbIMU U
CUCTeMbI /IByX YPaBHEHUIA, B KOTOPBIX OJJHO ypaBHeHHeE He SIB/SIeTCs TMHEUHbIM.

PelllaTb TEeKCTOBBIE 3a7jauil  ajreOpaniuecKMM CIIocob0M C  TIOMOII[bIO
COCTaBJIeHUs] YPaBHEHUSI UM CUCTEMbI IBYX YPaBHEHUM C ABYMsI [lepeMeHHbIMHU.

[IpoBOAWTE MpOCTENILIME UCC/Ie[0OBaHUSI YPaBHEHUM U CUCTEM YpaBHEHUM, B
TOM YKCJIe C IPUMEeHeHUeM rpauuecKux rpejcTaBieHuil (ycTaHaB/IMBaTh, UMeeT
/1 ypaBHEHWEe WM CUCTeMa ypaBHEHWH pellleHusi, eC/ii hMeeT, TO CKOJIbKO, U
ripouee).

Pemiate /iMHeliHble HepaBeHCTBA, KBaJ|paTHble HepaBeHCTBA, H300pa)kaTb
pellleHMe HepaBeHCTB Ha UMC/IOBOM TPSIMOM, 3alUChIBaTh pelleHre C MOMOILbIO
CUMBOJIOB.

PelnaTh  cHUCTeMbl JIMHEMHBIX HepPaBeHCTB, CHUCTEMbl HEpPaBEHCTB,
BK/IFOUAIOIe KBaJlpaTHOe HEepPaBeHCTBO, U300pakaTb pellieHue CUCTEeMBI
HepaBeHCTB Ha YKMCJIOBOM TMPSIMOM, 3alTMChIBATh pellieHre C MOMOLLbI0 CHMBOJIOB.

Vcrionb30BaTh HEPaBeHCTBA TMPU pellieHrr Pa3/IMUHbIX 3a7iau.

DOyHKIMH

Pacrnio3HaBaTh (PYHKLMM W3yueHHbIX BUAOB. [loKasbiBaThb CXeMaTH4eCKU

pacroJ/io’keHre Ha KOOPAUHATHOM TJIOCKOCTU rpadMKoB PYHKIMM BUja: y = kx, y=
kx + b,y = k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = |X|, B 3aBUCUMOCTH OT
3HaYeHUM KO3(PPULIMEeHTOB, ONMUCHIBAaTh CBOMCTBA (DYHKI[UH.

Crtpoutb U M300pakaTb CxeMaTHueCKd rpadmKy KBaJpaTUUHBIX (YHKIIUH,
OIHMChIBaTh CBOMCTBA KBaJPATUYHBIX (DYHKLIMM 10 UX rpadyKaM.

Pacrio3HaBaTh KBaZIpaTUUYHYI0 (YHKLHIO MO (pOpMysie, IPUBOAUThL NPUMEDbI
KBa/IpaTUYHBIX (PYHKLWW U3 peaTbHOU XU3HH, (PU3UKH, TeOMETPUH.

YucnoBble N0C/1e0BaTe/IbHOCTH M IPOrpeccuu

Pacrio3sHaBaTe apu(pMeTHUecKyr0 U TreOMeTPUYeCKYI IIpOrpecCcuu Ipu
pa3HbIX criocobax 3aJaHusl.



BbINoMHATE BBIUMC/IEHUS C  WCIOJb30BaHWeM (OpMyJ N-ro  ujeHa
apubMeTUUeCKON U TeoMeTpUUeCKOM Iporpeccrii, CyMMbI TTepBbIX N U/IeHOB.

N300pakaTh ujieHbl I10C/I€/OBAaTeIbHOCTU TOYKaM{ Ha KOOpJWHATHOM
TIJIOCKOCTH.

PetaTh 3a7jauu, CBsi3aHHble C UKC/AOBBIMU T10C/I€/OBAaTeILHOCTSMU, B TOM
yucsie 33/lauyu U3 peaTbHOM JKM3HM (C MCMOJIb30BaHUEM KasbKy/SITOpa, LU(POBbIX
TeXHOJIOTUH).



TEMATUYECKOE IVNTAHUPOBAHUE
7 KIIACC

KomuecTBo yacoB JJIEKTPOHHbIe
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtpoibaeie | IIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboTbI paboThI
pecypchl
1 Uucsia v BeIUMC/IeHUs. PaljuoHanbHbIe 75 1 Bubmoreka IIOK
qucia https://m.edsoo.ru/7f415b90
bubmoreka LIOK
2 AJIrebpaneckie BHIpaXeHis 27 1 https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
3 ¥ paBHEHHS 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
4 Koopauwats! i rpaduku. GyHKIMA 24 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
> MosToperve u 0600ujexHe 6 1 https://m.edsoo.ru/7f415b90
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KV/IACC

KonuuyecTBo yacos J/IeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/m Kontponbusble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/IbHbIE
paboTbI paboThI
pecypchbl
bubmmoreka IIOK
1 q .K 15
vcsia v BblurcieHusi. KBajipatHble KOpHU hitps://m.edsoo.ru/7f417af8
? Uucina v BeruncieHys. CTeneHs C Les1bIM 7 Bbubmoteka LIOK
roKasarejiem https://m.edsoo.ru/7f417af8
3 Anrebpanueckrie BbIpaKeHUsI. c 1 Bubmoteka IIOK
KBazpaTHbll TpéxusneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKkrie BbIpaXKeHHs. 15 1 bubnuoreka LIOK
Anrebpanueckasi po0b https://m.edsoo.ru/7f417af8
c YpaBHeHUs U HepaBeHCTBa. KBajpaTHble 15 1 bubnuoreka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHus1 v HepaBeHCTBa. CUCTEMBI 13 bubmmoreka IIOK
ypaBHeHUM https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
7 .H 12 1
YpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa hitps://m.edsoo.rw/7£417af8
bubmioreka LIOK
8 D .0 5
YHKRHH. LICHOBHBIE HOHATHA https://m.edsoo.ru/7f417af8
bubmioreka LIOK
9 D | 9
YHKUMH. HUCIOBbIE QYHKIH https://m.edsoo.ru/7f417af8
bubmioTeka LIOK
10 MosToperme u 0600OmerHe 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0




9 KV/IACC

Ko/muecTBo yacoB JJIeKTPOHHBIE
HaumveHoBaHMe pa3/ie/ioB U TeM (udppoBbIe)
Ne n/m KontponbHble | TIpakTHueckue
NporpamMmMsbI Bcero oOpa3oBare/bHbIE
paboThI paboTbI
pecypchl
1 Uwucsnia v BbluMc/ieHus. [JelCcTBUTe/IbHbIE 9 bubmoreka LIOK
qucaa https://m.edsoo.ru/7f419d08
’ YpaBHeHUsI U HepaBeHCTBA. Y paBHEHUS C 14 1 bubmoteka LIOK
O/IHOM TIepeMeHHOM1 https://m.edsoo.ru/7f419d08
3 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 14 1 bubmioreka LJOK
ypaBHeHUM https://m.edsoo.ru/7f419d08
bubmiorteka LJOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.r/7f419d08
bubmoreka LJOK
> DyHKLHH 16 1 https://m.edsoo.ru/7f419d08
6 UucnoBkle TI0C/Ie/10BaTE/TbHOCTH 15 1 Bubmorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0600IIEHNE, CUCTEMATH3ALIHS 18 1 bubmmoreka LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

Anrebpa, 8 knacc/ MakapbrueB FO.H., Munatok H.I'., HetikoB K.U. u apyrue;
no1 pegakimeii TemrsakoBckoro C.A., AKIOHepHOe 0011[ecTBO «/3aTe/IbCTBO
«IIpocserieHue»

Anrebpa, 9 knacc/ Makapbiue HO.H., Munatok H.I'., HemikoB K.W. u gpyrue;
riozi, pepakiyei TensikoBckoro C.A., AKIMOHepHOe 0011jecTBO «V31aTebCTBO
«ITpocserijeHme»

METOJNYECKHUE MATEPUAJIbI IVJIS1 YUUTEJIA

Matematurka. Anrebpa : 7—9-e Kiacchl : 6a30BbI YPOBEHD : METOAUUECKOe
rocobue K mpeAMeTHON TUMHUYM yueOHUKOB 110 anredpe FO. H. MakapsiueBa, H.
I'. Munprok, K. 1. HemukoBa u ap./ — 2e u3fg., crep. — Mockga :

[Ipocseienue, 2023. — 54 c.

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETAN
NHTEPHET

https://resh.edu.ru/

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

https://vpr.sdamgia.ru

https://m.edsoo.ru

https://myschool.edu.ru/


https://vpr.sdamgia.ru/

