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ITOSACHUTEJ/IbHASA 3AITNCKA

Anrebpa sBnsSieTCS OJHMM W3 OINOPHBIX KYPCOB OCHOBHOTO 0OII[ero
oOpa3oBaHus: OHa obecrieurBaeT U3yueHre APYTUX AUCIUIUINH, KaK eCTeCTBeHHO-
HAayyHOr0, TaK W TyMaHWUTAPHOTO I[MK/JIOB, €€ OCBOeHWe HeobXoquMo [jis
NPO/IoJKeHUst 00pa30BaHUs U B MIOBCEIHEBHOU KU3HU. Pa3BuTHe y 00yuarommxcs
HayUHBIX TIPeJCTAaB/IEHUHA O TIPOMCXOXKAEHWH U CYIITHOCTH airebpanuecKux
abcrpakiuii, criocobe oTpaykeHUs MaTeMaTHUeCKON HayKOW sIBJIeHWI U TIPOIeCCOB
B TMpupofie U 00ljecTBe, POIM MaTeMaTUUeCKOTO MOZe/NWPOBaHHs B HAyuHOM
MO3HAaHUU U B TIPAKTHKE CII0COOCTBYeT (pOPMHUPOBAHUIO HAYYHOTO MHUPOBO33DEHUS
Y KaueCTB MBIIIIeHNs], He0OXOJUMBIX /ISl a/lafiTal[ii B COBPEMEHHOM IM(PPOBOM
obmectBe. M3ydeHue anreOpel obecrieunBaeT pa3BUTHe YMeHUs HaOJIIO/aTh,
CpaBHMBATb, HAXOAWUTb 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBbIILIEHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JEWCTBUS W BBIBOJBI,
dopmynpoBath yTBepxKaeHUs. OCcBoeHHe Kypca aareOpbl obecrieuriBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJIeHUsT OOyJaroIuXCcsi: OHM HCTONB3YIOT JeJyKTHBHBbIE U
WHAYKTHUBHBIE PAcCyKAeHus, 00001IeHre 1 KOHKPeTH3aluio, abCTparupoBaHue M
aHanoruto. OOyueHue anrebpe  mpejrosaraeT — 3HAUUTEJbHBIM  00BEM
CAMOCTOSITE/ILHOW  fleATe/IbHOCTA O0YyuaroIuxcsi, TI03TOMY CaMOCTOSITe/TbHOe
pellieHHe 3a/iau SIB/SIeTCS peann3alyeil esiTe/IlbHOCTHOTO TIPUHIIMIIA 00yueHusl.

B cTpykType mporpammbl yue6HOTo Kypca «Ausirebpa» [jii OCHOBHOTO
ob1iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COZIeP>KaTelbHO-MEeTOMUeCKue
muHun: «Yucna v BeIUMC/IeHUs», «Anrebpaniueckie BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIUW». Kaxgas M3 3TUX COfepKaTe/bHO-MeTOANUECKUX
JMVHUM pa3BUBaeTCs Ha MPOTSDKEHWH TPEX JieT U3yueHus: Kypca, B3auMo/1eHCTBYS C
IDYTUMH €ro JMHUSIMH. B Xozse wu3yueHWs ydeOHOTro Kypca OOydarommmcs
TIPUXOIUTCS JIOTMUECKU PacCy’KAaTh, HCII0/Ib30BaTh TEOPETHUKO-MHOXXeCTBEHHBIH
s3bIK. B CBSI3W C 3TWUM B TiporpamMmy ydeOHOTO Kypca «Ausirebpa» BK/THOUEHBI
HEKOTOpble OCHOBBI JIOTHKH, TIpe/CTaB/ieHHble BO BCeX OCHOBHBLIX pasfesax
MaTeMaTH4YeCcKoro oopa3oBaHMsI M CIIOCOOCTBYIOIIHE OB/a/IeHUI0 00yYaroIMMUCS
OCHOB  YHUBEpPCa/lbHOTO  MaTeMaTuueckoro si3bika. Cofep)kaTelbHOM U
CTPYKTYpHOM 0COOEHHOCTBhIO ydeOHOTrO Kypca «AsreOpa» sB/sSeTCS €ero
WHTEerpupOBaHHbBINA XapaKTep.

ConmepkaHve mMHUA «UWc/ia W BBIUMC/IEHUS» CIAY)KUT OCHOBOH /ISt
JanbHeHIero u3ydyeHusi MaTeMaTUKH, CTIOCOOCTBYeT pa3BUTHIO Y OOYyYarOLUXCs
JIOTUYECKOT0 MBIIIIeHHs, POPMHUPOBAHUIO YMEHUS MOTh30BaThCsl alrTOPUTMaMHu, a
Tak)ke TIPUOOpeTeHH0 MPaKTHUeCKUX HaBbIKOB, HEOOXOJUMBIX [I7Isi TIOBCEJTHEBHOM
»Ku3HU. Pa3BuTHe MOHATHS O UMC/ie HA YPOBHE OCHOBHOTO 001iero obpasoBaHUsi
CBSI3aHO C palMOHA/TLHBIMA U WPPAlMOHA/ILHBIMM UHCTaMH, (HOPMHPOBaHHEM



Tpe/iCTaB/IeHUA O [EeUCTBUTE/NIbHOM uurcCJ/ie. 3aBeplleHue OCBOEHUs UHC/I0BOMU
JIMHUW OTHECEHO K cpefiHeMYy 001ieMy 06pa3oBaHMIO.

CopeprkaHue AByX anrebpanyeckux JIMHUN — « Ayirebparueckrie BbIpayKeHUsI»
U «YpaBHeHUsI U HepaBeHCTBa» CIIOCOOCTBYeT (JOPMHUPOBAHHUIO Y 00yUarOL[UXCS
MaTeMaTUUeCKOTo afrapara, HeoOXOAMMOro [jis pellleHus 3afiaud MaTeMaTHKH,
CMEXHBIX TpeAMETOB M TIPAKTUKO-OPUEHTHPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOrO o001lero ob6pa3oBaHusi yueOHbIi MaTepuan TPYIIUPYeTCs BOKPYT
pallMOHa/IbHBIX BhIpaKeHWM. AnreOpa eMOHCTPHPYeT 3HaueHre MaTeMaTUKH Kak
si3blKa [Jisi TIOCTPOEHHsI MaTeMaTUueCKUX MoJesleil, OIMCaHusl TPOLIeCCOB U
sB/IEHUM peanbHOro Mupa. B 3agaud o0ydeHuss anrebpe BXOAAT Takke
JanbHelIllee pa3BUTHE aJTOPUTMHUUECKOTO MbIIIJIEHUS, Heo0XoJuMOro, B
YaCTHOCTH, /i1 OCBOeHMs Kypca WHGOPMAaTUKW, U OBJajieHue HaBbIKaMU
JeIyKTUBHBIX paccykaeHuid. [IpeoOpa3oBaHre CUMBOIBHBIX ()OPM CIIOCOOCTByeT
Pa3BUTHIO BOOOpakeHUsi, ClIOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopepxxaHve (yHKIIMOHa/IbHO-rparuecKou TUHUW Halle/IeHO Ha ToJlyyeHre
00yuaroluMHCs 3HaHUA 0 (GYHKI[USX KaK BaKHEHIIeld MaTeMaTHU4ecKOW MojesH
JJIs OTIMCAHUSI U UCC/IeZIOBaHUsI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B TIPHUPO/IE
1 obmectBe. M3yueHue Martepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[HUXCs
yMeHHUSI UCTI0/Tb30BaTh pa3/InuHble BbIpa3UTe/bHbIE CPe/ICTBA sI3bIKa MaTeMaTHKH —
C/IOBEeCHble, CHUMBO/MYecKue, rpaduueckve, BHOCUT BK/aJZ, B (HoOpMHUpOBaHUe
Tipe/iCTaB/IeHU O PO/IM MaTeMaTUKX B Pa3BUTUM LIUBU/IM3ALIMU U KY/bTYPHI.

CoryacHo yueOGHOMY IIJIaHy B 7-9 Kiaccax u3y4aeTcsi y4deOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IOUAeT C/eAyIOl[ie OCHOBHbIE pa3jiefibl COZepKaHUs:
«Yucna ¥ BBIUMC/IEHUSI», «Aurebpandeckrie BbIPDaKEeHHUST», «YpaBHeHUs U
HepaBeHCTBa», « DYHKLUW».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kiacce
— 102 yaca (3 yaca B Hefiento), B 8 knmacce — 102 vaca (3 yaca B Hefien0), B 9
knacce — 102 yaca (3 yaca B HeJie/it0).



COAEPXXAHUE OBYUEHUA
7 KIIACC

Yuc/ia ¥ BBIYUC/IEHUA

Ipobu 0OBIKHOBEHHbIE W JIeCSTHUUHBIE, TIepeXof OT OAHOW (hOpMbI 3arvch
npobeit k pgpyroii. IloHsATMe palMOHA/JLHOTO YMCJa, 3aluCh, CpaBHEHUe,
yHOpsiloUMBaHUe  palMOHA/NbHBIX — uncen. ApudmeThyeckue JeUCTBUS  C
palMOHA/IbLHBIMU YMC/IaMU. PellleHWe 3a/jay M3 peajbHOW MPAKTUKW HAa 4acTH, Ha
poowu.

CrernleHb C HaTypa/bHBIM TIOKa3aTe/ieM: OIpeje/ieHre, TMpeoOpa3oBaHUe
BbIpa)KeHUI1 Ha OCHOBe OTIpejie/IeHus], 3anuch 60/1bIIMX yKces. [1poLieHTkl, 3an1ch
TIPOLIEHTOB B BUjle Apobu 1 Apobu B BUjle MPOLIEHTOB. Tpy OCHOBHBIE 3a/lauM Ha
TIPOLIEHTHI, pelleHre 3a/ja4 U3 peajbHOM NPaKTUKU.

[IppumeHeHVe TpPU3HAKOB [IeJIMMOCTH, pPa3/ioO)KeHWe Ha MHOXUTeIH
HaTypa/IbHbIX YMUCeJI.

PeasbHble  3aBUCMMOCTM, B TOM uuc/le TipsMas W obpaTHas
MPOIOPLIMOHAIEHOCTH.

AnredpanuecKne BbIpaXKeHHUSA

[TepemeHHbIe, UMC/IOBOe 3HAUeHNe BbIP&KEHUS C NlepeMeHHOU. [lonycThMble
3HaueHus1 nepeMeHHbIX. [Ipe/cTaBieHre 3aBUCUMOCTH MEX/Y BeJIMYMHAMU B BUJIE
dopmybl. Beruncienus 1o gpopmysnam. [Ipeobpa3oBaHue OyKBeHHBIX BhIpaXKeHHUH,
TOXK/IECTBEHHO paBHble BBbIpa)KeHHUs, I[IpaBWia MpeoOpa3oBaHUsi CyMM U
NpOU3Be/leHNH, MpaBUia pacKpbITHsI CKOOOK U MpUBe/ieHUs 10I00HBIX C/laraeMbiX.

CBoNCTBa CTeMeHU C HaTypabHbIM OKa3aTesieM.

OpHounensl U MHOroueHbl. CTeneHb MHOrowieHa. Cro)keHue, BbIYUTaHUe,
YMHOX€HHe MHOTOWIeHOB. @OpMyJbl COKpAalEHHOTO YMHOXEHMS: KBaJpaT
CyMMBbl ¥ KBajpaT pasHOCTU. DPopMmy/a pa3HOCTA KBaZAparoB. PasyoxeHue
MHOTO4YIEHOB Ha MHOXXUTEJIU.

YpaBHeHMs1 U HepaBeHCTBA

YpaBHeHUe, KOpeHb ypaBHeHUs, TpaBuia MpeoOpa3oBaHusi ypaBHEHUs,
PaBHOCW/ILHOCTb ypaBHEHUM.

JIuHeliHOe ypaBHeHHWEe C OJHOW TePEMEHHOM, UWC/I0 KOpDHEW JIMHEMHOro
ypaBHeHMs], pelleHWe JIMHeWHbIX YypaBHeHMU. (CocTaBjieHVWe YpaBHEHUW II0
yCJIOBHIO 33/iaui. PellleHre TeKCTOBBIX 3a/iau C TTIOMOLLBI0 YPaBHEHHUH.

JIuHeliHOe ypaBHeHMe C BYMsl IepeMeHHbIMU U ero rpauk. Cucrema AByx
JIMHEMHBIX ypaBHEHWM C [BYMsS MepeMeHHbIMU. PellleHue cucTeM ypaBHEHMM
Croco00M TMOACTAaHOBKU. [IpuMephl pellleHHsI TEeKCTOBBIX 3aZiau C TTOMOIIbIO
CUCTEM YpaBHEHUN.

DyHKIMH



KoopaunaTta Touku Ha npssmou. YKc/oBbIle NPOMEXXYTKU. PaccTossHre Mexay
JIByMSI TOUKaMH KOOPIMHATHOW MPSIMOM.

[TpsimoyronbHasi cucteMa KoopauHaT, ocu Ox u Oy. Abciucca U opAuHaTa
TOUKW Ha KOOPJAMHATHOM MI0CKOCTU. [Ipumepsl rpadMKoB, 3ajaHHbIX (JOpMYy/IaMHu.
Urenne rpadukoB peasbHbiX 3aBUCUMOCTel. [loHsaTve @yHKuU. [paduk
dbyHkiuu. CoiicTBa GyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. ['paduk GyHKUMUU
y = |x|. 'papnueckoe pelieHrve MHENMHBIX ypaBHEHUM U CHUCTEM JIMHEHWHBIX
ypPaBHEHUM.

8 KVIACC

Yuc/ia 41 BbIYMC/IeHUA

KBagpaTtHeili KopeHb u3 uuncia. [loHsiTie 00 WppalMOHAJbLHOM YHCIIe.
HecaTuyHble IPUO/IVKEHUST UPpal[MOHaIbHBIX urcesi. CBOMCTBAa apudMeTUUeCcKux
KBa/IpaTHBIX KOPHel U X MpuMeHeHUe K peobpa30BaHUI0 YMC/IOBBIX BbIpaXKeHUI
Y BbIUUC/IeHUsIM. [leiCTBUTEeIbHbIE YMC/Ia.

CrerneHb C Lje/IbIM [TOKa3aTeseM U eé cBorcTBa. CTaHAapTHas 3aMUCh UMC/Ia.

Anrebpanueckre BhIpaKeHUsIA/IredpandyeckKue BbIpayKeHus!

KBazpaTHbiii  TpéXuneH, pas3/oKeHWe KBa/IpaTHOTO  TpéxujeHa Ha
MHOXXUTEJIH.

Anrebpanueckasi Apo6b. (OCHOBHOe CBOWCTBO anreOpanueckoi ApooOw.
CnokeHue, BbIUMTaHWe, YMHOXXeHUe, [efleHWe anrebpandeckux pobei.
ParroHasibHbIe BhIpa)KeHUs U UX TIpeobpa3oBaHue.

YpaBHeHUs1 U HepaBeHCTBa Y paBHeHUsI U HepaBeHCTBa

KBaspaTtHoe ypaBHeHue, ¢opMysa KOpHell KBaJ[paTHOTO ypaBHEHHUSI.
Teopema Bueta. PellieHrie ypaBHeHUH, CBOJSIIUXCS K JTUHEWHBIM U KBa/IpaTHbBIM.
[MTpocTeiiivie ApoOHO-paliOHAIbHbIE YpaBHEHUSI.

['padrueckast uHTEpHpeTaLyst ypaBHeHUW C IBYMsI IepeMEeHHbIMUA U CUCTEM
JIMHEMHBIX ypaBHEHWM C [ByMsl TepeMeHHbIMU. [IpvMepnl pelieHusi CUCTEM
HeJIMHENHBIX YPaBHEHUU C JBYMSI TlepeMEeHHBIMH.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandecKuM CII0COOOM.

UncnoBble HepaBeHCTBA Y UX CBOWCTBA. HepaBeHCTBO C OJHOW NepeMeHHOU.
PaBHOCMIBHOCTL HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHOW TepeMEeHHOM.
CucTemMbl JIMHEVMHBIX HEPABEHCTB C OHOU MePeMEeHHOM.

OyHKIMNDPYHKIUU

[Moustne ¢yHkumu. OO6sacTb ompefiesieHUsT W MHOXXECTBO 3HaueHUM
dynkimn. Criocobbl 3aganus QyHKIUH.

I'paduk ¢yHkuyn. UteHne cBOUCTB ¢QyHKUMU MO eé rpaduky. [Iprmepsl
rpauKoB (QyHKLWW, OTPaKaroLIMX peasbHbIe MPOLeCChI.



@OyHKIMY, ONMUCHIBAKOIME TPSIMYyI0 U OOpaTHYH MPOIMOPLIMOHATbHbIE
3aBUCUMOCTH, UX rpaduku. OyHKIuK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pelleHre ypaBHeHUU U CUCTEM yPaBHEHHUU.

9 KJ/IACC

Yuc/ia ¥ BBIYUC/TeHUA

ParjoHasibHbIe YKC/Ia, WPpal[MOHAbHbIe UKC/Ia, KOHEeUHbie U OeCKOHeUHbIe
AecaTUUHbIe Apobu. MHOXKeCTBO JeMCTBUTE/TbHBIX UHCe, IeHCTBUTe/IbHbIe YKc/ia
Kak OecKOHeuHble JecATHYHbIe [poOM. B3aMMHO OJHO3HAuUHOE COOTBETCTBHE
Me>K/ly MHOXXeCTBOM [IeCTBUTEeTbHBIX UKCe/l U KOOPAUHATHOM TIPSIMOM.

CpaBHeHUe [IeHiICTBUTE/IbHBIX uuCes, apudmeTuyeckue JeUCTBUA C
JeHCTBUTeTbHBIMU UKC/IaMHU.

Pa3mepsl 0OBEKTOB OKpYy)KaloIllero Mupa, [IUTeSbHOCTb TIPOLeCCOB B
OKpYy’KaroleM MHUpe.

[TpubmkEéHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTh NpUbmKeHrsa. OKpyTieHre
ynces. [Ipuky/iKa U oljeHKa pe3ybTaTOB BbIUKMCIEHUI.

YpaBHeHus U HepaBeHCTBa

JIuHeliHOe ypaBHeHHe. PellieHre ypaBHeHUM, CBOASIIMXCS K JIMHEUHbBIM.

KBasipaTHOe ypaBHeHMe. PellleHre ypaBHeHUM, CBOSIIUXCS K KBa/IpaTHBIM.
bukBazspaTtHOe ypaBHeHue. [IprMephl pellleHHs YpaBHEHUW TPeTber U YeTBEPTOU
CTerneHel pas3iokKeHueM Ha MHOXKUTE/TH.

PerieHue JpoOHO-pallOHaNMbHBIX ypaBHeHUU. PellleHWe TEKCTOBBIX 3ajay
anrebpanyecKM MeTOZOM.

YpaBHeHUe C [AByMs mepeMeHHbIMU U ero rpaduk. PellieHue cucteM ABYX
JIMHEMHBIX ypaBHEHUM C ABYMs lepeMeHHbIMU. PellieHre crvcTeM JBYX yYpaBHEHUH,
OJJHO W3 KOTOpbIX JIMHEMHOe, a JApyroe — BTOpOM cTerneHW. ['paduyeckas
WHTeprpeTalysi CHCTeMbl YPaBHEHUM C JIByMsl TlepeMeHHbIMHU.

PerieHrie TeKCTOBBIX 3aZiau ajrebpandeckuM CIIoCOO0M.

YucioBble HepaBeHCTBAa U UX CBOMCTBA.

PellleHrie MHEWHBIX HEPAaBEHCTB C OJHOM TepeMeHHOW. PellieHWe cucTem
JIMHEWHBIX HEepaBeHCTB C OJHOW TlepeMeHHOW. KBaZpaTHble HepaBeHCTRBA.
'paduueckasi uwHTeprpeTaldss HepaBeHCTB M CUCTEM HEPaBeHCTB C [IByMs
repeMeHHbIMU.

OYyHKIMMPYHKIUA

KeazgparnuHasi dbyHKIUsA, eé rpadvk U cBoiicTBa. [lapabosia, KOOpAWHATHI
BepIIMHBI TTapaboibl, 0Cb CUMMETPUHU TapadoJIbI.

I'paduku pyukumii: y = kx, y =kx +b, y =k/x, y =x3,y = VX, y = [x| , ¥ ux
CBOMCTBa.



YucsioBble  miocsieoBaTeTbHOCTUUHKC/IOBBIE  MOC/IeA0BAaTe/IbHOCTH |
Nporpeccuv

[ToHsiTMe YKC/IOBOU TMOC/Ie0BaTe/IbHOCTU. 3a/laHue I10C/ej0BaTe/IbHOCTH
pPeKyppeHTHOU (opMyior U (POPMYJION N-TO YIeHa.

Apudpmetnueckas U reomerpuyeckass nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHYeCKON U reOMeTpPUUeCKOW MPOrpecCcuii, CYMMBbI MIEPBBIX N UJIEHOB.

M306paxkeHre uieHOB apu(MeTUYeCKOM U TeoMeTpPUUeCKOM TMporpeccuit
TOYKaMU Ha KOOP/IMHATHOW TJIOCKOCTU. JIMHEWHBIM U SKCMOHEHLUa/JbHbIA POCT.
CroKHBIe TIPOLIEeHTHI.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpamMMbl yueOHOTO Kypca
«Anrebpa» XapaKTepPHU3YIOTCS:

1) naTpuoTUUYeCcKoe BOCIIMTaHHUE:

TpPOSIBJIECHWEM UWHTepeca K TPONUIOMY W HACTOSIEMY POCCHUHCKOU
MaTeMaTUKH{, LIEHHOCTHbIM  OTHOIIEHWeM K  [JJOCT)KEHUSIM  POCCHUCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTHUYeCKOW IIKO/bl, K WCIO/Ib30BaHUI0 3THUX
JIOCTW)KEHUH B IPyTUX HayKaxX U NPUKIaZHbIX cepax;

2) rpaxkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaXklaHWHa U peasi3alidd ero
rpaB, TMpeJ/CTaB/ieHeM O MaTeMaTH4eCKUX OCHOBax (yHKLMOHUPOBAHUS
Pa3MUHbIX CTPYKTYP, SIBJIEHHH, TIpolielyp TPakJaHCKOro oOiijecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TIpaKTUYeCKMM NPUMEHEeHWeM [JOCTW)KEHUM HayKu, OCO3HAaHWEeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TIPUHLUIIOB B JIesiTe/IbHOCTHA YUEHOT0;

3) Tpy/i0BOE BocIMTaHKe:

YCTaHOBKOM HAa aKTMBHOE YydyacTHWe B pelIeHUM TMpPaKTUYeCKUX 3ajau
MaTeMaTU4YeCKOW HarpaB/JeHHOCTH, OCO3HaHMEM Ba)XHOCTH MaTeMaThueCcKOro
oOpa3oBaHUs Ha TIPOTSDKEHWM BCEM >KU3HM [IJIsT YCIHEIIHON TpodeccroHaTbHOM
JesiTeTbHOCTU W pa3BUTHEM HeOOXOJMMBIX YMeHWM, OCO3HaHHBIM BbIOOPOM U
TIOCTPOEHNEM WHAWBHUIYabHON TpaeKTOpuu 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
yUETOM JTMUHBIX UHTEPECOB U 0011leCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K  SMOLIMOHATBHOMY M 3CTE€THUYECKOMY  BOCIIPUSITHIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, pelleHuid, pacCy>KIeHHH, YMEHHUIO BUJEThH
MaTeMaTH4yeCcKre 3aKOHOMEPHOCTU B UCKYCCTBE;

5) IeHHOCTH HAyYHOT'0 NMO3HAHMSA:

OpUeHTal[Meld B [lesiTelbHOCTA Ha COBPEMEHHYI CUCTeMY Hay4HbIX
TIpe/ICTaB/IeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS UeioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHUMaHWEM MaTeMaTUUeCKOM Hayku Kak cdepbl ueoBeuecKOu
JesiTe/TbHOCTU, 3TaroB €€ pa3BUTHSI M 3HAUYMMOCTH [JIs Pa3BUTHS LIMBWIMU3ALUH,
OB/IaIeHMeM SI3bIKOM MaTeMaTUKHW U MaTeMaTUUeCKOW KYJIbTYPOUM KaK Cpe/[CTBOM
MO3HaHUSI MWpA, OBJAJleHHEeM TMPOCTEUIIVMMU HaBbIKaMH HCCJ/IeI0BATe/IbCKON
JesATe/IbHOCTY;



6) ¢usuueckoe BocnuTaHue, (GopMHUPOBaHHE KY/JIbTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/IyYusn:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHUeckue 3HaHUsI B MHTepecax CBOEero
3[J0pPOBbS, BeJleHHUS  3[0POBOTO  oOpa3a >ku3HM  (370pOBOe  THTaHHE,
cOa/laHCUPOBAHHBIM PEXUM 3aHATUM U OT[bIXa, PperyaspHas (usnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MpPU3HAHUEM CBOEro
TIpaBa Ha OIMOKY M TaKOTO >Ke IpaBa Jpyroro uejoBeKa;

7) 3Ko/I0rMyecKoe BOCIUTAHHeE:

opueHTal[1ell Ha TIpYMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIlled cpefibl, TIJIAaHUPOBAaHUS TIOCTYNKOB |
OLIeHKH WX BO3MOJKHBIX IIOCT€/ICTBUM [JI1 OKpY’Karollleil cpefibl, OCO3HaHUEM
r7106a71bHOT0 XapakKTepa 3K0JI0rHUYeCcKUX TIpo0/ieM U MyTel UX pellieHus;

8) aganTanusa K U3MEHAIMMCS YC/JI0BUAM COIMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YCJIOBUSIX HEOIpe/ie/IeHHOCTH, TOBBIIIEHUIO
YPOBHsI CBOeli KOMIeTeHTHOCTH uepe3 MPaKTUUYeCKyo esiTe/IbHOCTb, B TOM UHC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIHO/el, IpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUS1, HaBbIKK U KOMITETeHI[MH W3 OTbITa [JPYTHUX;

He0OX0AUMOCTEI0 B (OPDMUPOBAaHMM HOBBIX 3HaHWW, B TOM UHCJIe
dbopMy/IpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaX U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIIeTeHTHOCTeH, TJlaHUPOBaTh CBOE pa3BUTUE;

CrOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHD  CHUTYallUl0, BOCIIPUHHAMATh
CTPECCOBYIO CHTYyallul0 KaK BBI30B, TpeOyrOmUid KOHTpPMEp, KOPPeKTUPOBATh
TpUHAMaeMble pellleHdss U JeldCcTBUs, (OpMY/JHMpOBaTh W OLIeHWBAaThb PHUCKU U
1oc/eiCTBYsA, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIe yUeOHbIe el CTBHs

Ba3oBble jloruyeckKue AeiiCTBHs:

* BBISIBJIITh U XapaKTepU30BaThb CYIleCTBEHHbIe NTPU3HAKKA MaTeMaTUYeCKuX
00BEKTOB, TOHSITHM, OTHOLIEHWN MeXJy TOHSATUSIMH, (OPMYJIHUPOBATh
oripefiesieHUs1  TIOHSTUM, yCTaHAB/IMBAaThb  CYIIECTBEHHbIM  TPU3HAK
K/accUpUKaI[MK, OCHOBaHHUsS /i1 0000IIeHHss W CpaBHEHWs, KPUTepUH
NIPOBO/IMMOIO aHaJ/IN3a;

e BOCIPUHUMATb, (OPMy/NUpPOBaThb U  TpPeoOpa3oBbIBATh  CYXKZEHUS:
yTBep/UTe/IbHbIe U OTpULlaTe/bHble, eJIWHWUYHbIe, UaCTHble W O00IIue,
YCJIOBHBIE;



BbISIB/ISITH ~ MareMaTHMUeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTvBOpeunsi B (pakTax, [aHHbIX, HAO/MIOJEHUSAX U YTBepXKIeHUSX,
npejjlaraTh ~ KpUTepUU [/ BBISIBJIEHHST  3aKOHOMEPHOCTeM U
IIPOTUBOPEYNI;

Jle/laTh BbIBOZIbI C HCIIO/Ib30BAHWEM 3aKOHOB JIOTWKH, [AeLYKTUBHBIX U
VH/IYKTHUBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTHY;

pa3buparth [joKa3aTe/bCTBAa MaTeMaTUUeCKUX YTBEp)KJeHUH (TpsiMble U OT
MIPOTUBHOIO0), TMPOBOJUTH CAMOCTOSITE/IbHO HEC/IOXKHbIE [0Ka3aTe/bCTBa
MaTemMaTUueCcKux (PakToB, BBICTPAMBAaTh apryMeHTaly0, [PUBOJUTH
NpYMepbl U KOHTPIpHMepbl, 000CHOBBIBATH COOCTBEHHbIE PACCY KIEHNS;
BbIOMpaTh Croco0 pelieHUs yyeOHOUM 3asauv (CpaBHUBAThb HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOASILIMN C YUETOM
CaMOCTOSITEJIbHO BbI/Ie/IeHHBIX KDUTEPHUEB).

Ba3oBble HcciejoBaTe/IbCKHe IeHCTBUA:

VICTI0J/Ib30BaTh BOMPOCHI KAaK MCC/Ie0BaTeTbCKU MHCTPYMEHT IO3HaHUS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLMEe TPOTHBOpeune, Tpobiemy,
CaMOCTOSITeJIbHO YCTaHaB/MBaTb HWCKOMOe U [aHHOoe, (HOpPMUPOBATh
TUNoTe3y, apryMeHTHPOBaTh CBOIO MO3UL[MI0, MHEHUE;

MPOBOJUTh [0 CaMOCTOSITE/IbBHO COCTaB/IEHHOMY IUIaHY HeC/I0XKHbBIN

9KCTIePUMEHT, HeOo/bIlIOe  WCC/IeZloBaHWe  TI0  YCTaHOBJIEHHIO
0COOeHHOCTEeHl MaTeMaTU4YeCcKoro oO0BeKTa, 3aBUCUMOCTeH O0O0BLEeKTOB
MeXxay coboi;

CaMOCTOATeTLHO (hopMy/IUpOBaTh 000011[eHs 1 BLIBO/IBI 110 pe3y/ibTaTaM
MPOBeIEHHOT0 HabJIFOZIeHus, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMIA;

TIPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TakKe BbIBUTaTh
TIPE/ITI0JIO’KEHHS O €T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uaopmanmeit:

BBISIB/IITH HEJOCTaTOUHOCTb W HW30BITOUHOCTH WH(OPMAIVH, [AaHHBIX,
HeOOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpATh, aHa/JIU3UPOBATh, CHUCTEMAaTH3UPOBaTb W UHTEPIIPETUPOBAThH
vH(MOpMaI[1IO pa3TMUHbIX BUOB U (JOpM TIpe/iCTaB/IeHUS;

BbIOMpaTh ¢opMy mpezcTaB/ieHdss WHGOpPMAlMM W HW/UIFOCTPUPOBATh
pelllaemMble 3ajlaud CXeMaMH, AuarpaMmamH, WHOW TrpaduKol U UX
KOMOHWHaI[USMU;

OlleHUBaTh HaZEKHOCTb WHGMOPMAaI[MK 10 KPUTEpHsIM, TIpe/JIoKeHHbIM
yuuTesieM WU CopMyTUPOBAHHBIM CaMOCTOSITE/TbHO.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:



BOCTIpUHUMAaTh U (OPMY/IMPOBAaTh CYKAEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI11leHus], sICHO, TOYHO, TPaMOTHO BbIPa)kaTb CBOIO
TOUKY 3DEeHUs B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jJau, KOMMeHTHUPOBATh MOyUeHHbIN pe3y/bTar;

B X0/ie 00CYKZieH!s 3a/laBaTh BOIIPOCHI 10 CYI[eCTBY 00CYK/IaeMOii TeMbl,
nipo6JieMbl, pelllaeMol 3a/jauM, BbICKa3bIBaTh UM, Halle/leHHbIe Ha TMOMCK
pEIlIeHHUs,, COTOCTaB/IATh CBOU CYXIEHHS C CYXIEHHSIMH JPYTHX
YUaCTHUKOB /iMajiora, 0OHapy>KMBaTh pa3/luie W CXOJCTBO IO3UIUH, B
KOppEeKTHOU (opme GpopMyIUPOBaTh Pa3HOIJIACHsl, CBOU BO3PaXKeHUsT;
TIpe/ICTaB/IsITh ~ pe3y/lbTaTbl  pellleHus  3a/laud,  SKCIIepUMeHTa,
WCC/IeJOBAaHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUSI C YUETOM 3a/1au MMpe3eHTal[il U 0COOeHHOCTel ayJUTOPHH;
MOHUMAaTh W WCIOMb30BaTh  TPEUMYI[eCTBA  KOMAaHJHOM U
WHAVBUya/bHOM paboTbl Tpy pellleHWH YueOHbIX MaTeMaTH4eCKUX
3a71ay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZIesiTeJIbHOCTH, TUIAHKPOBATh OpTraHU3al[Hi0
COBMECTHOM paboThbl, pacrpeiefisTb BHAbI paboT, [JOroBapHBaThCH,
obcy>xIaTh TIpoLiecC U pe3yabTaT paboTel, 000011[aTh MHEHHUS] HeCKOJTbKUX
JIIO/1el;

yuaCTBOBaTh B TPYIIOBBIX (opmax paboTsl (00cyxzaeHus, obMeH
MHEHUSIMH, MO3TOBbIe IITYPMbl W JIPyTHe), BBITIOJHATH CBOKO YacCTh
paboThl ¥ KOOPAVUHUPOBATH CBOM AEUCTBUS C PYTUMU ujleHaMU KOMaH/bl,
OlLIeHMBAaThb KaueCTBO CBOEro BK/aZia B OOIIWI TPOJYKT IO KPHUTEPHSM,
cchopMy/IMPOBaHHBIM YUaCTHUKAMU B3aUMO/IeHCTBHSI.

Pery/iaTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe el CTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISATh TJIaH, aJITOPUTM pellleHus1 3a/laud (WU ero
YacTb), BbIOMpaTh CIOCOO peleHus C YYETOM HMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUpPOBaTh U KOPPEKTHPOBAaTh
BapUaHThI pellleHri C y4ETOM HOBOM UH(MOPMaLUU.

CaMOKOHTPOJIb, SMOLMIOHA/IbHBIM UHTE//IeKT:

Bla/ileTh crocobaMu  CaMOTIPDOBEPKH, CaMOKOHTPOJISL — Tpoljecca |
pe3y/ibTaTa pelleHus MaTeMaTAUueCKOU 3a/jauu;

npeJiBU/leTb TPYAHOCTH, KOTOpPbIe MOTYT BO3HUKHYTb TIPU pelleHur
33/laud, BHOCHUTb KOPPEKTHBbI B [esiTeIbHOCTb HAa OCHOBE HOBBIX
00CTOSATeTHCTB, HalJeHHBIX OMIMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBATh COOTBETCTBHE pe3y/bTaTa AesiTe/IbHOCTH MOCTaBI€HHOW L1
Y YCJIOBUSIM, OOBSICHATD TIPUYMHBI JOCTVKEHUST UM HeZOCTYXKeHUs 1[eJTH,
HaxXO/IUTh OIIMOKY, aBaTh OLIEHKY MPHOOPeTEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJ/IbTATbBI

K koHily obyueHuss B 7 Kiaacce 0OydaroIUNCS TIONYUUT C/IeAyHolre
Tipe]MeTHbIe Pe3yJIbTaThl:

Yuc/ia 41 BbIYMC/IeHUA

BbInosHATE, coueTasi yCTHble M TNMCbMeHHblEe MPUEMBI, apu(MeTHUYecKre
JeVCTBUS C paljMOHaIbHBIMU UK C/IaMH.

HaxoauTb 3HaueHWsi UMC/IOBBIX BbIpa)Ke€HUM, MPHUMEHSITh pa3HOOOpa3HbIe
Croco0bl ¥ MPUEMBI BLIUMC/IEHUS] 3HaUeHUN [POOHBIX BBIpaKEHUM, COjieprKallyx
0OBIKHOBEHHbBIE U JIeCATUUHBIE TPOOH.

[TepexoauTh OT OfgHOW (HOPMBI 3amMCU YKCesl K Apyrou (rpeobpa3oBbIBaTh
JecITUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B [eCATUYHYI, B
YaCTHOCTH B OECKOHEUHYIO IeCATUUHYIO IPO0b).

CpaBHMBaTh U yIOPSZI0UMBATh pal{OHA/IbHbIE YMC/IA.

OKpyrJiATh yncIa.

BLINOSTHATE TIPUKUAKY U OL|eHKY pe3y/ibTaTa BbIUMC/IeHUH, OLIeHKY 3HaueHui
YUCJIOBBIX BbIPDA)KeHWU. BBIMOMHATL AEWCTBUS CO CTeMeHsIMU C HaTypa/bHbIMU
MOKa3aTeJIsIMU.

[IpuMeHATb  TIPU3HAKW  [IeTMMOCTH,  pa3/iokeHWe Ha  MHOXKUTeN!
HaTypaJ/IbHbIX UMCeJl.

Pemath mNpakTHMKO-OPUEHTHPOBAHHbIE 3a/lauM, CBsi3aHHble C OTHOLLEHUEM
Be/IMUMH, T[POMOPLIMOHATILHOCTBH BEJIWYMH, TPOLIEHTaMH, WHTEpPIPETUPOBATh
pe3yJibTaThl pellleHus 3afiau C YUYETOM OrpaHUYeHUi, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0OEKTOB.

AsredpanuyeckKne BbIpa)KeHHS

Wcnonb3oBath anrebpanueckyrd TEPMUHOJIOTHIO U CUMBOJIMKY, TTPUMEHSITh
eé B Ipoliecce 0CBOeHHs1 yueOHOro MaTepuara.

Haxoauth 3HaueHuss OyKBEHHBIX BbIDa)KeHWM TPU 3aJaHHbIX 3HAUEHUSIX
repeMeHHbIX.

BeimonHAT,  1peoOpa3oBaHUs  11€JIOTO  BBIDAKEHUSI B~ MHOTOWIEH
TIpUBe/leHreM TI0J00HBIX C/laraeMbiX, PaCKPbITHEM CKOOOK.

BLIMOMHATE yMHOXKEHWe OJHOuJieHa Ha MHOTOWIeH W MHOrodjieHa Ha
MHOTOUJ/IeH, TPUMEHSTh (POPMYJIbl KBaJipaTa CyMMbI M KBaJpaTa pPa3HOCTH.

OcCy1ecTBIATh pas3no)KeHWe MHOTOWIeHOB Ha MHOXKUTENHW C TIOMOILbIO
BbIHECEHHsI 3a CKOOKM OOIlero MHOKWTeJs, TPYIIHAPOBKU CJlaraeMbiXx,
nprMeHeHHs1 GOPMYJT COKPALLEHHOTO YMHOKeHUSI.

[TpuMeHsITH MpeoOpa30BaHUsI MHOTOU/IEHOB [Ijisl PelleHUs pa3/IMuHbIX 3a/ay
13 MaTeMaTUKH, CME)XHBIX [IPeMETOB, U3 PealbHOM MPaKTHKHU.



Vicnosib30BaTh CBOMCTBA CTeMeHeM C HaTypaJbHbIMM TIOKa3aTeJssMU /ISl
1peo0Opa30BaHus BbIPAKEHHH.

YpaBHeHus U HepaBeHCTBa

PermiaTe /nMHelHble ypaBHEHHWs C OJHOU IMepeMeHHOM, NMpUMeHssl MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHUs] K PaBHOCU/IBHOMY eMy. IIpoBepsiTh, siBjsieTcs
JI YMCJIO KOPHEM YpaBHEHMUS.

[IpumeHsTh rpadyueckrie MeTO bl PU PELLeHNH JIMHEeWHBIX YPaBHEHUN U UX
CUCTEM.

[Mogbupath mpuMepsl Map 4YHCes, SBSIOLUXCS pellieHueM JIMHeMHOTOo
yPaBHEHUs C IBYMsI [TlepeMeHHbIMMU.

Ctpouth B KOOPJAMHATHOW IJIOCKOCTH Tpa(UK JIMHEMHOTO ypaBHEHUS C
JByMSl TIepeMeHHbIMU, T10JIb3YACh TIpa(MKOM, MPHUBOJUTH TMPHUMeEphI pelleHUs
ypaBHEeHUsI.

Pemarthb cucTeMsl ABYX JTMHEWHBIX YPaBHEHUN C ABYMsI [IepeMeHHbIMY, B TOM
yKcsie rpauuecku.

CocTaBnsiTh YU pellaTh JIMHEWHOE ypaBHEHVWEe WM CUCTeMY JIMHEeWHBIX
ypaBHEeHUI 1O YCJOBUKO 3aJjaud, MHTepPIpeTHpoBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM 10Ty YeHHBIN pe3ybTar.

DyHKIMH

M306paskaTh Ha KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOIIME 3a[JaHHbIM
KOOpZJMHATaM, JIy4YH, OTPe3KH, UHTepBasbl, 3alIMChIBaTh UMC/IOBbIE IPOMEXKYTKU Ha
anrebpanuecKoM s3bIKe.

OTMeuaTh B KOOPAMHATHOW TJIOCKOCTA TOUKM IO 3aJaHHBIM KOODJAWHATaM,
CTPOUTH TpapUKy TMHeUHbIX QyHKLIMHA. CTPpOUTh rpadvK PyHKLUU Y = [X|.

OnuceiBaTh C TIOMOLIbKO (DYHKLMKA MW3BECTHble 3aBUCHMOCTU MEXIY
Be/IMUMHAaMU: CKOPOCTb, BpeMsl, PAacCTOSIHWE, LleHa, KOJIWYeCcTBO, CTOUMOCT,
TIPOM3BOJUTE/ILHOCTD, BpeMmsi, 00bEM pabOoTHI.

HaxoguTe 3HaueHre (DyHKLMM 110 3HAUEHHIO e€ apryMeHTa.

[TonumaTh rpaduueckuii crioco0 TpeAcTaB/eHUss U aHaau3a MHQOpMaLy,
V3BJIeKaTh U UHTePNPeTUPOBaTh NH(OPMALIUIO M3 rPa(UKOB peasbHbIX MPOLeCCOB
Y 3aBUCUMOCTEH.

K koHily obyueHus B 8 kiacce oOydYarol[uiics TOJMYUUT CrefyoLue
1peMeTHbIe Pe3y/IbTaThl:

Yucia 1 BBIYMC/IEHUSA

Vcrionb30oBaTh Haya/lbHblE TIPEJCTaB/I€HHUS O MHOXXECTBE [1eWCTBUTE/IbHBIX
yuces /i CpaBHEHUsl, OKPYTJIEHUsI U BBIUMC/IEHU, U300paXkaThb AelCTBUTETbHbIE
yKc/ia TOUKaMU Ha KOOPAWHATHOM TIPSIMOM.

[IpyMeHATH NOHATHME apuU(pMETHUUeCKOro KBaJpaTHOIO KOPHs, HaXOJWUTb
KBa/IpaTHble KODHH, UCIIO/b3ysl MPU HEeOOXOJUMOCTU KaJIbKYJSTODP, BBITIOIHSTH



npeoOpa3oBaHusl BBIDA)KEHWH, COJepKalliuX KBaZipaTHble KOPHH, WCIIOb3Ys
CBOKCTBA KOPHEM.

Vcrnosib30BaTh 3amucu OOJIBIIMX Y MasibIX YKUCeI C TOMOIUIbI0 AeCATUYHBIX
npobeii 1 cTerneHeit uncia 10.

AnredpanuecKne BbIpaXKeHHSA

[IpuMeHsITb TIOHSITWE CTereHd C LieJibIM Tl0Ka3arejieM, BbITIOJIHATh
npeoOpa3oBaHus BbIpaXKeHU, CO/leprKalljuX CTereHU C 1ie/IbIM ToKa3aTesieM.

BBIMOMHATE TOX/eCTBEHHbIE MPeo0pa30BaHUs paljMOHA/IbHBIX BbIPA’KEHUM
Ha OCHOBE MpaBU/I IeHCTBUI Ha/l MHOTOU/IeHAMU 1 afreOpanyecKUMU IpO0sSiMHU.

PackniafipiBaTh KBa/IpaTHBIM TPEXU/IEH HA MHOXKUTEJTH.

[TpuMeHsTb peoOpa30BaHUsI BbIpaXKEHUM [I71s1 pellieHusT Pa3/IMuHbIX 3a7au U3
MaTeMaTUKH, CMEe)XHBIX MIPeJMETOB, U3 PealbHOU MPaKTUKHU.

YpaBHeHMs U HepaBeHCTBA

PeluaTh /MHeliHble, KBaJipaTHble ypaBHEHWs] U paljMOHa/IbHble YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTeMbI /IByX YPaBHEHHUH C IByMsl [lepeMeHHbIMHU.

[TpoBoAUTL MpoCTelilive UCCAel0BaHUsI YpaBHEHUIM U CUCTeM ypaBHEHHWH, B
TOM UHCJ/ie C TpUMeHeHueM rpadruecKux rnpejcTaBaeHui (ycTaHaB/IMBaTh, UMEET
M ypaBHEHWEe WM CUCTeMa ypaBHEHWM pelleHusi, eC/iM UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTb OT C/IOBECHOM (POPMY/IHMPOBKU 3ajjaud K eé anreOpanyueckoit
MOZie/id C TIOMOIBIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTEMbl ypaBHEHUH,
VHTEePNpPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauM MOTyUYeHHbIN pe3yJ/ibTarT.

[TpyuMeHSATb CBOWMCTBA UYMC/IOBBIX HEPABEHCTB /i CpPaBHEHHs, OL|eHKH,
pellaTh JIMHEliHble HEpaBeHCTBA C OJHOW MepeMeHHOM U WX CUCTeMbl, JaBaTb
rpauueckyr0 WITIOCTPAL[MI0 MHOKeCTBA pellleHui HepaBeHCTBa, CUCTEMBI
HepaBeHCTB.

DyHKIMH

[ToHMMaTh ¥ HWCIO/Mb30BaTh (DYHKIIMOHA/bHbIE TIOHSATUSI U S13bIK (TepMHHBI,
CUMBOJIMYeckre 0003HaueHUs ), OMpeJeNsaTh 3HaueHWe (YHKIMM TI0 3HAUeHUIO
apryMeHTa, orpe/ie/isiTb CBOMCTBa (DYHKI[MH 110 eé rpaduKy.

Ctpoutb rpamkKu 371eMeHTapHbIX (QYHKLMK BUJA:

y = k/x, y =x2,y =x3,y = [X|, y = VX, ONMCbIBaTbL CBOWCTBA UYKMC/IOBOMU
byHKIMU 110 eé rpaduKy.

K koHily obyueHus B 9 Kjaacce 00ydarolUNCsS TIONYUUT CIeAyHoIre
ripe/]MeTHbIe Pe3yJIbTaThl:

Yuc/ia 41 BbIYMC/IeHUA

CpaBHUBaTh U yIOPSI0UMBaTh PALIMOHA/IbHBIE U UPPALIMOHA/IbHbIE UYKCJIa.



BbinonHATh  apudMeTHUecKrde [eWCTBUS C paljMOHa/IbHBIMU UHWC/IaMH,
couetasi YCTHble W TMMCbMEHHbIE TIPUEMBI, BBIMOJHATL BBIUKACIEHUSI C
VppaloHaIbHBIMU YU C/IaMHU.

Haxoauth 3HaueHusi CTereHeld C LeAbIMMA TIOKas3aTeJssMA U KOpHeEH,
BBIUUC/IATH 3HAUEHUS] UMC/IOBBIX BbIPa)KEeHUM.

OKpyrJiIsiTh  [1eMCTBUTE/IbHbIE UMCJIA, BBINIOMHATh TPUKUAKY pe3yJsbTaTa
BBIUMC/IEHWH, OL|€HKY UHCJIOBBIX BhIPa’KEHUM.

YpaBHeHNs ¥ HEpaBeHCTBa

PeliaTh /MHeliHble M KBa/ipaTHble ypaBHEHUs, YpaBHEHWUs], CBOJSIIMECS K
HUM, MpocTelire JpoOHO-pallMOHa/IbHbIE YDaBHEHMUS.

Pemiate cucTembl JBYX JUHEMHbIX YpPaBHEHUU C [ByMsi TepeMeHHbIMU U
CUCTeMbI /IByX YPaBHEHUIA, B KOTOPBIX OJHO ypaBHeHHeE He SIB/SIeTCs TMHEUHbIM.

PerllaTb TEKCTOBBIE 3a7lauil  ajreOpaniuecKuM CIIocob0M C  TIOMOII[bIO
COCTaBJIeHUs] YPaBHEHUSI UM CUCTEMBI IBYX YPaBHEHUN C IBYMsI [lepeMeHHbIMHU.

[IpoBOWTh MpOCTeMILIe UCCAe[0OBaHUSI YPaBHEHUM U CUCTEM YpaBHEHUM, B
TOM YKCJIe C IPUMEeHeHueM rpaduuecKux rpejcTaBieHuil (ycTaHaB/IMBaTh, UMeeT
IV ypaBHEHWEe WM CUCTeMa ypaBHEHWM pellleHusi, eC/ii WMeeT, TO CKOJIbKO, U
ripouee).

Pemiath JiMHeliHble HepaBeHCTBA, KBaJpaTHble HepaBeHCTBA, H300paXkaTb
pellleHMe HepaBeHCTB Ha UYMC/IOBOM TPSMOM, 3alUChIBaTh pellleHre C MOMOILbIO
CUMBOJIOB.

PelnaTh  cHUCTeMbl  JIMHEMHBIX HepPaBeHCTB, CHUCTeMbl HEpPaBEHCTB,
BK/IFOUAlOIe KBaZlpaTHOe HEePaBeHCTBO, U300pakaTb pellieHue CUCTEeMbI
HepaBeHCTB Ha YKMCJIOBOM MPSIMOM, 3alTMChIBATh pellieHre C MOMOLLbI0 CHMBOJIOB.

Vcrionb3oBaTh HEPaBEHCTBA TIPU pellieHWH Pa3/IMUHbIX 3a/au.

DyHKIMH

Pacnio3HaBaTh (YHKLMM W3y4YeHHbIX BHUAOB. [loKasbiBaThb CXeMaTH4eCKU

pacroJ/io’keHre Ha KOOPJWHATHOM TJIOCKOCTU rpaduKoB QYyHKIMM BUAa: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBUCUMOCTH OT
3HaueHUH KO3((PULIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKLIUM.

Crtpoutb U M300paxkaTb CxemMaTHueCKd rpadyKkyd KBaJpaTUYHbIX (YHKIUM,
OIKMChIBaTh CBOMCTBA KBaJPaTUYHBIX (DYHKLIMI 110 UX rpadyKaMm.

PacriosHaBaTh KBa/IpaTUYHYIO (YHKLMIO TI0 ()OpMYyJie, TPUBOJUTH MPHUMEpHI
KBa/IpaTUYHBIX (DYHKLIWIA U3 peabHOMU XU3HH, (PU3UKH, TeOMEeTPUH.

YucnoBble N0C/1e0BaTe/IbHOCTH M IIPOrpeccuu

PacriosHaBaTe apu(pMeTHUecKyr0 ¥ TreOMeTpUYeCcKyrH [pOrpeccuy MpHU
pa3HbIX criocobax 3aJaHusl.



BbINO/MHATE  BBIUMC/IEHUS C  WCMOMb30BaHWeM (GOpMy/a N-TO  ujleHa
apubMeTUUeCKOH 1 TeoMeTpUUeCKOl TIporpeccuii, CyMMBbI IepBbIX N U/IeHOB.

N306pakaTh ujieHbl TI0C/Ie/OBAaTeIbHOCTY TOYKaMH Ha KOOpJWHATHOU
TIJIOCKOCTH.

PetiaTh 3a7iauu, CBsi3aHHble C UKC/AOBBIMU T10C/IE[OBAaTebLHOCTSMU, B TOM
yucsie 33/lauyM U3 peasibHOM »KU3HM (C MCI0J/Ib30BaHUEM KasbKy/siTOpa, LIU(PPOBBIX
TeXHOJIOTHI).



TEMATHNYECKOE IVNTAHNPOBAHUE
7 KIIACC

KosinuecTBo yacoB J/IeKTPOHHbIEe
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbie)
Ne n/m Koutposbhbie | [IpakTHueckue
NMporpaMmMsbI Bcero oOpa3oBare/IbHbIE
paboTbI paboTbI
pecypchbl
1 Uucna v BeruncaeHus. PaljoHaibHbie 75 1 bubmoreka IIOK
yrcia https://m.edsoo.ru/7f415b90
bubmuoreka IIOK
2 Asirebpantieckue BbIpaKeHHs 27 1 https://m.edso0.ru/7£415b90
bubmioreka LIOK
3 ¥ PaBHEHHs 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
bubmoTeka LIOK
4 Koopawsatst 1 rpaguii. PyHKLmA 24 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
> MosToperme u 0600OmjerHe 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KV/IACC

Ko/mmuecTBo yacoB JJIEKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (yudposBbIe)
Ne n/m KontponbHble | TIpakTHueckue
nporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTbI paboThI
pecypchl
bubmioreka LIOK
1 Uucsna v BeluKc/ieHus. KBagpaTtHbie KOpHU 15 hitps:/m.edsoo.ru/7f417af8
9 Yucna v BerunciieHusi. CTereHs C 1je/1bIM 7 Bubmoteka LIOK
roKasaresiem https://m.edsoo.ru/7f417af8
3 Anrebpanueckuie BbIpayKeHHsI. 5 1 Bbubmioteka LIOK
KBagpatHbili TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpaniueckue BbIpaXKeHUSI. 15 1 bubmmoreka LIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBa. KBajparHblie 15 1 Bbubmorteka IIOK
ypaBHEHHs https://m.edsoo.ru/7f417af8
5 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 13 bubmioreka LIOK
yPaBHeHUM https://m.edsoo.ru/7f417af8
b K
7 YpaBHeHnus U HepaBeHCTBa. HepaBeHcTBa 12 1 h:ffg;jgj:éigﬁﬁ £417af8
bubmioreka LIOK
8 D .0 5
YHKLHH. LICHOBHDIE TORATHA https://m.edsoo.ru/7f417af8
bubmoreka LIOK
J Cyniym. duciobbie GyHKLMH J https:/m.edsoo.ru/7f417af8
bubmoreka IIOK
1 I1 2
0 oBTOpeHHe 1 060buerue 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KV/IACC

KosmmuecTBo uacoB J/IeKTPOHHBbIEe
HaumveHoBaHMe pa3/ie/ioB U TeM (yudpposBbie)
Ne n/m KontponbHble | TIpakTHueckue
NpOrpaMMslI Bcero oOpa3oBaTe/bHbIE
paboThI padoThI
pecypchbl
1 Uucna v Bblunc/ieHus. [JelicTBUTe/NbHbIE 9 bubmoteka LIOK
yrcia https://m.edsoo.ru/7f419d08
9 YpaBHeHVs1 U HepaBeHCTBa. Y paBHeHUS C 14 1 bubmoreka LIOK
OJIHOU IepeMeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHeHus U HepaBeHCTBA. CUCTeMBI 14 1 bubmoteka LIOK
ypaBHeHUU https://m.edsoo.ru/7f419d08
4 YpaBHeHuUs U HepaBeHCTBa. HepaBeHcTBa 16 1 Bubmorexa LIOK
https://m.edsoo.ru/7f419d08
bubnmroreka LJOK
> DyHKLHH 16 1 https://m.edsoo.ru/7f419d08
bubmoreka IIOK
q 1 1
6 HCTOBBIC TIOCIEAOBATEIBHOCTH > https://m.edsoo.ru/7f419d08
7 [ToBTOpEHUE, 06006IIIEHNE, CUCTEMATH3ALIUS 18 1 bubmoreka LIOK
3HaHUM https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

TIIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

7 KITIACC
Kop .
IIpoBepsiemMble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNS OCHOBHOU
NpoBepsieMoro o
oOpa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOT0 00111ero 00pa3oBaHus
pe3y/bTarTa
1 Uucia v BbIYMCTIEHUS
L1 BbinonHaTh,  coueTasi ~ yCTHble M TIMCbMeHHble  TPUEMBI,
' apu(mMeTHuecKyre 1elCTBUS C palMOHA/IbHBIMU UYMC/IaMU
Haxogutb  3HaueHWs  UWC/OBBIX  BbIpaKEHWUW,  TPUMEHSTb
1.2 pa3HooOpa3Hble CriocoObl ¥ MPUEMBI BBIYMC/IEHUST 3HAUeHUH JPOOHBIX
BbIpa)KeHUH, CcojiepyKalliuX 0ObIKHOBEHHbIE U JIeCATUUHbIEe P00
[TepexoguTe OT OfHOW (OpPMBI 3amMUCUM  4YKWCel K  JIpyrou
13 (peobpa3oBBIBaTh  JECATHUHYIO  7poOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B [JIeCATUYHYI, B UaCTHOCTH, B OeCKOHEUHYIO
JeCSITUYHYTO IPO0B)
1.4 CpaBHMBAThH U YIIOPSAA0UYMBATh palidOHa/bHble Ync/a
1.5 OKpyr/STh Urc/ia
BbINOMHATE TIPUKKUJKY WU OLIEHKY pe3yJ/ibTaTa BbIYMC/IEHWM, OLIeHKY
1.6 3HauUeHWM YWUC/IOBbIX BBID@&)KEHWW. BBIMOMHATL — JEUCTBUS €O
CTerneHsIMU C HaTypaJ/IbHbIMU TTOKa3aTe/isiMU
L7 [IpuMeHsITb TIPU3HAKW [E/JUMOCTH, Ppa3/oKeHHWe Ha MHOXUTeIU
' HaTypasbHbIX UMCe
Pematb  MpakTMKO-ODUEHTHPOBAaHHbIE  33/laud, CBSI3aHHblE C
OTHOLLEHVEM BeJIMUMH, MPONOPLMOHATBHOCTBIO BeJIMUMH,
1.8 MPOLIEHTaMM, WHTEPIPETUPOBaTh pe3y/abTaThl pelleHusl 3afau C
yU6TOM OTrpaHUuUeHUH, CBS3aHHBIX CO CBOMCTBAMU PAacCMaTpUBaeMbIX
00BEKTOB
2 Anrebpanueckyie BbIpaXKeHUs
2.1

WUcronp3oBaTh  anrebpanueckyr0 TEPMHUHOJIOTUIO U CHUMBOJIHKY,




IMPpHUMEHSATDH eé B rnponecce oCBOeHHsA yq66HOFO MaTepHrajid

HaxomuTh 3HaueHUsi OYKBEHHBIX BBIDA)KEHUM TPU  3aJaHHBIX

22 3HaYeHMsIX NlepeMeHHBIX
53 BrInonHATE Tpeo0Opa30oBaHUsl LEJIOTO  BBIPAKEHUSI B  MHOTOUY/IEH
' npyBe/ieHreM 0/J00HbIX C/laraeMbIX, PACKPbITHEM CKOOOK
BBINOMHATE YMHOXKEHHe OIHOY/IeHa Ha MHOTOWIeH U MHOrO4/ieHa Ha
24 MHOTOY/IeH, TMpUMeHATh (OpMy/bl KBajpaTra CyMMbl W KBajpara
pasHOCTH
Ocy1ecTB/IATh pas/oyKeHrue MHOIOU/IeHOB Ha MHOKUTEJIH C ITOMOLLBIO
2.5 BBbIHECEeHUsI 3a CKOOKU 00I1lero MHOKUTeJIs, TPYIIIIUPOBKY C/laraeMbiX,
NpyUMeHeHHs1 (POPMYJT COKPALLIEHHOTO YMHOKeHUS
26 [TpyuMeHSTH Tpeobpa30BaHKsl MHOTOU/IEHOB [I/Isl PellieHUsT pa3TMuHbIX
' 3a/,a4 U3 MaTeMaTUKH, CMe)XHBIX [IPeMETOB, U3 peaJbHOU NPaKTUKU
57 Vcnonp30BaTh CBOMCTBA CTelleHeM C HaTypaJbHBIMM IOKa3aTessIMU
' JU1s1 ipeoOpa3oBaHust BbIpayKeHUH
3 YpaBHeHus1 ¥ HEpaBeHCTBA
PemiaTe /MHelHble ypaBHeHUsI C OJHOM IlepeMeHHOW, IpUMeHss
3.1 TpaBWIa Iepexosia OT UCXOLHOrO YpPaBHEHUs] K PaBHOCU/IBHOMY €MYy.
ITpoBepsTh, AB/SETCS U YUC/IO KOPHEM YpPaBHEHUS
39 [TlpumeHsaATh rpadyueckve MeTOAbl TPA  pELIeHUM JIMHEMHbIX
' YPaBHEHUM U UX CUCTEM
3.3 [Top6upaTh MpUMepHI TIap YrceJl, SIB/SIOMIMXCS pellieHneM JIMHeHHOT0
' yPaBHEHHUs C IBYMsl IlepeMeHHbIMU
CTpouTh B KOOpAMHATHOM MJIOCKOCTHU Ipa(vK JIMHENHOTO YpaBHEHUS C
3.4 [ByMsl TlepeMeHHBbIMH; I10J/Ib3ysICb TI'pa)MKOM, IMPUBOAUTH I[PUMepbI
pellleHysl ypaBHeHUs
3s Pemathb crcTeMsl IBYX JIMHEHWHBIX YPaBHEHUN C IBYMS IlepeMeHHbIMH,
' B TOM 4MCJIe TpaduyecKu
CocTaB/ATh U peluarh JTMHEeWHOe YpaBHEHWe WM CUCTeMY JIMHEeWHBIX
3.6 yPaBHEHHWH I10 yCJIOBUIO 33/lauM, UHTePIPeTHPOBaTh B COOTBETCTBUU C
KOHTEKCTOM 3a/jauyl [I0/TyYeHHbIH pe3y/bTaT
4 Koopaunats! u rpaduku. @yHKIUM
41 N300pakaTh Ha KOODJMHATHOW TIPSIMOM TOYKH, COOTBETCTBYIOIIIVE

3dJdHHBIM KOOpAWHATaM, JIy4d, OTPE€3KH, HMHTEPBAJ/IbI, 3dlMMChIBATH




UM C/IOBBIE TIDOMEXXYTKH Ha aﬂFeraI/I‘IECKOM sA3bIKe

OTtMmeuaTh B KOOp,I:[I/IHaTHOI‘/JI IJIOCKOCTH TOYKHM TIIO0O 3d/ildHHBIM

4.2
KOOpAUHaTaM
43 Crpouts rpaduky 1uHerHbIX GyHKUMNA. CTpOUTh rpapUK QYHKLUU Y
' = x|
OnuceiBaTh C MOMOLIBI0 (YHKLMI W3BECTHbIE 3aBUCUMOCTH MEXIY
4.4 BeJIMUMHAMH: CKOPOCTb, BpeMsi, pacCTOsiHWe, LieHy, KOJINYeCTBO,
CTOMMOCTb, TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTthb 3HaueHue (yHKLMU 10 3HAUEHHIO eé apryMeHTa
[Monumats rpaduueckuii criocod® TpeACTaBleHHs W aHaIW3a
4.6 vHbopMallMy, W3BAeKaTb W WHTEpPNpeTHpoBaTh HWHGOPMALMI0 U3
rpayKoB peasibHbIX TTPOLIECCOB U 3aBUCUMOCTeH
8 K/TIACC
Kopg, .
IIpoBepsieMble npeiMeTHbIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOM
TIPOBEPHEMOTO o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3y/bTarTa
1 Uuicsia v BEIYMC/IeHUS
Wcnonb30BaTh ~ HayajibHble  TpeACTaB/ieHUsI O  MHOXECTBe
L1 JIeCTBUTE/IbHBIX UWCEN /JIi CpPaBHEHUSs, OKPYTJIEHUSI U BBIUHC/IEHUH,
' n300pakaTh JeUCTBUTE/NbHBIE UHMC/Ia TOYKAaMH Ha KOOPAWHATHOM
MpsIMOi
[MpuMeHATb TIOHSATHE  apU(METHUYeCKOro  KBaJIpaTHOTO  KOpHS,
Lo HaXO/UTh KBaZIpaTHble KODHH, WCIIO/b3ysl TPU HeoOXOAMMOCTH
' KaJIbKYJ/IITOP, BBITIO/IHATH MPeoOpa30BaHusl BbIPAYKEHUH, COJIep Kall[uX
KBa/lpaTHble KOPHH, UCMO/b3Yys CBOKMCTBA KOpPHEH
13 Wcnonb3oBaTh 3amuch  OOJMBIIMX YW MasbIX YHCET C TIOMOLIbIO
' JeCITUYHBIX Apobeit u cTereHer uncsa 10
2 Anrebpanueckue BbIpaKeHHsI
[TpyMeHATb TIOHSTHE CTeleHW C I[eJIbIM TIOKa3aTesieM, BBITIOTHSATh
2.1 rpeoOpa3oBaHysl  BLIPAKEHWM, COJEP)KAL[UX CTeNeHH C  I[eJIbIM
roKasaresem
2.2

BBINMO/HATE ~ TOXKJECTBeHHble  TipeoOpa3oBaHUsi  paljMOHA/IbHBIX




Bpra)KEHI/Iﬁ Ha OCHOB€ IIpaBUJ/I ,IIEI‘/JICTBI/Iﬁ Ha/Ji MHOI'O4Y/JI€HdMH U

aireOpanyecKUMH IpOOSIMH

2.3

PacknagpiBaTh KBaZIpaTHBIM TPEXU/IeH HA MHOXKUTETN

24

[TpumeHsITH TIpe0Opa30BaHUsI BBIPDAKEHUM [JIs1 PeIleHus] Pa3IMuHbIX

3da4a4 U3 MaTeMdTUKH, CMEXXHBIX I[IpeJiMeTOB, 13 peaanoﬁ MPaKTUKH

YpaBHeHUs1 U HEPaBeHCTBA

3.1

PemaTe J/MHelHble, KBaJpaTHble ypaBHEHUS U paljOHa/IbHble
yPaBHEHUs], CBOJALMECS K HUM, CUCTeMbl [ByX YPaBHEHUM C ABYMs

rnepeMeHHbIMHA

3.2

[IpoBoguTh mpOCTelIIMe WCC/Ie[OBaHUSI YpaBHEHUM U CUCTEM
ypaBHeHM, B TOM UHCJIe C TpPUMeHeHHeM rpaduueckux
ripe/icTaB/ieHN (yCTaHaB/IWBaTh, UMeeT JIU ypaBHEHWEe WM CHUCTeMa

yPaBHEHUH DeLleHNs], eC/I1 UMeeT, TO CKOJIbKO, U IIpoyYee)

3.3

[TepexoguTb OT CjOBeCcHOM (OPMYJMPOBKM  3aZlaud K  eé
airebpavyeckoil Mo/ie/Ii C TIOMOILbIO COCTaB/IeHUsS] ypaBHEHUs WU
CUCTeMbl ypaBHEHWW, WHTepHpeTUpoBaTb B COOTBETCTBUU C

KOHTEKCTOM 3a4d4YH HOJIy‘-IEHHLIﬁ pe3y/abTaT

3.4

[TpyMeHATb CBOMCTBA UMC/IOBBIX HEPaBEHCTB /ISl CPaBHEHUsI, OL|eHKH,
peliaTh JiMHeliHble HepaBeHCTBa C OJHOM repeMeHHON U UX CHUCTeMBI,
JlaBaTb  rpauueckyr0  WIUIIOCTPAL[I0  MHOXKEeCTBa  pellieHui

HepaBeHCTBd, CUCT€MBbI HEDABEHCTB

DyHKLIUU

4.1

[ToHMaTh ¥ UCHOAb30BaTh (YHKI[MOHAIbHbIE TIOHATUS U S3bIK
(TepMUHBI, CUMBOJIMUECKHEe O0003HAUeHUsI), OIpe/e/iATh 3HaueHHue
(GYHKLMM 0 3HAUEHHIO apryMeHTa, OIpejensTh CBOWCTBA (PYHKLUU

1o eé rpaduKy

4.2

Crpouts rpadmKy 3/1eMeHTapHbIX (PYHKLMI BUJA:

y=k/x

y=k/x, y =x2, y = x3, y = [X|, onuchIBaTh CBOMCTBAa UYHNCIOBOW (QYHKLIUU
1o eé rpaduKy

9 KJ/IACC




Kop
npoBepseMoro
pe3yJbTaTa

HPOBEPHEMBIE InpeaMeTHbI€ pe3y/1bTAaThl 0CBOEHUSA OCHOBHOM
Oﬁpa30BaTEJIbHOﬁ MnporpaMmmbl OCHOBHOI'O 061[[8[‘0 06pﬂ30BaHI/lﬂ

1

Yuicna ¥ BEIUMCIEHUS

1.1

CpaBHUBaTh U YMNOPSiZI0OUMBAThL paljMOHa/bHble W HppalOHa/bHbIE

Yucia

1.2

BrinonHsaTe apI/ICl)METI/ILIECKI/Ie ,Z[eI‘/JICTBI/IH C palilMOHa/IbBHBIMM YUCJ/IdMH,
CoUeTasd yCTHbIe W ITMCbMEHHbIE HPI/IéMbI, BBITIO/THATh BBIUMC/I€HUA C

HppaljuOHA/IbHBIMH UK C/IdMU

1.3

Haxoautb 3HaueHUsi CTereHell C LieJibIMU TIOKa3aTelssMU U KOpHel,

BBIUMCJIATE 3HAUYEHHA UHC/TIOBBIX Bpra)KEHI/Iﬁ

1.4

Oprr‘fIHTb AeﬁCTBHTeHBHbIe UKnCJid, BBIIIO/IHATE IIPUKWUAKY pe3yJ/ibTaTad

BBIUKC/IEHUM, OLIEHKY UMCJ/IOBBIX BbIpaXKeHU

YpaBHeHUs U HepaBeHCTBa

2.1

Pemath /MHeliHble W KBaJpaTHble  ypaBHEHWs, YpaBHEHMUS,

CBOJSIIMECS K HUM, MPOCTeHIne [pOOHO-palioHa/IbHbIe YDaBHEeHUSs

2.2

PemiaTh cHUCTeMBI ABYX JIMHEHHBIX YPaBHEHHUH C [IByMsl IlepeMeHHbIMU
Y CHCTeMBI [IBYX YPaBHEHUU, B KOTOPBIX OJJHO YpaBHEHHE He SIB/ISIeTCS

JIMHeHHBIM

2.3

Permlath TEKCTOBbLIE 33JjauM ajrebpanvyecKuM CrIocoO60M C TTOMOII[BIO
COCTaB/IeHUs] ypaBHEHHUs] WM CHUCTEMbl [IByX YpaBHEHUH C [ByMs

rnepeMeHHbIMN

2.4

[TpoBOAUTL TMpOCTEMIIMe UCC/Ie[IOBAHUS YPaBHEHWUM U CHUCTEM
ypaBHeHUWH, B TOM UWC/le C TIpUMeHeHHeM TIpaduueckux
nipe/icTaB/ieHnid (HarpuMep, YCTaHaB/IUBaTh, UMeeT /I YPaBHEHUe WIH

crucremMa ypaBHeHI/Iﬁ penieHud, eC/ii UMeeT, TO CKOJILKO)

2.5

Pemath  /iMHeliHble  HepaBeHCTBA, KBaJpaTHble  HepPaBEHCTBA,
n300pakaTh pellleHre HepPaBeHCTB Ha YKWCIOBOM TPSIMOM, 3aIvChiBaTh

pelieHKre C IIOMOIIbIO CUMBOJIOB

2.6

PemaTte cuUCTeMBbI JTMHEHHBIX HepaBeHCTB, CHUCTEMBI HEPABEHCTB,
BK/IKOUAKOIIME KBd/lIpaTHOE€ HepaBeHCTBO, I/I306pa)KaTb pelieHue

CUCTeMbl HEDAaBEHCTB Ha UMCJIOBOM TPSIMOM, 3aMuChbIBaTh pellieHue C




MMOMOIIbKO CUMBOJIOB

2.7

Vcnosib30BaTh HEpaBeHCTBA TPU PellieHrH pa3/InyHbIX 3a/1au

DOYyHKIMU

3.1

PacriosHaBaTh ~ (QyHKIMM  M3yueHHbIX  BHOB.  [loka3biBaTh
CXeMaTHueckH pacriosiokeHre Ha KOOPJUHATHOM IJIOCKOCTU IrpavKoB
¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaueHUM K03 (ULIMeHTOB, ONMMCHIBAaTh CBOMCTBA (PYHKLIMM

3.2

[Toka3biBaTh CXeMaTHUYeCKM pacriojioKeHHe Ha  KOOPAWHATHOU
TJIOCKOCTU TpauKoB (GYHKLUN BUAA y = VX, Y = |X| U ONUCHIBaTh

CBOMCTBa (PyHKLIMM

3.3

Ctpoutb ¥ wu300pakaTb CXeMaTHUeCKH TpapUKU KBaZpaTHUHBIX
(yHKLMM, OMMUChIBaTh CBOWCTBA KBAJIpaTUYHBIX (YHKLUNA MO MX

rpadukam

3.4

Pacrio3HaBaTh KBaJpaTHMUHYI0 (GYHKLUMIO 10 (opMyJie, TPUBOLUTH
NpUMepbl  KBaIpaTUUHbIX (PYHKLMM W3 peasbHOW >KU3HU, (DU3HKH,

reomeTpun

ApudmeTrueckas U TeoMeTprUYecKasi Iporpeccumn

4.1

Pacrio3HaBaTh apu(p)MeTHUeCKy0 U TeOMeTPUUeCcKyr MpOrpeccuy npu

Pa3HBIX criocobax 3aJaHusA

4.2

BBINO/MHATE BBIUMC/IEHUS C WCIOJIb30BaHWeM (OpPMYJ N-ro ujieHa
apu(MeTHUECKON U TeOMeTpPUUeCKOi MPOrpecCcUid, CyMMbl MepPBbIX N

Y/IeHOB

4.3

I/I306pa>KaTb UJIeHBI I1oc/j1ea0BaTe/IbHOCTH TOUKdAMM Ha KOOp,I[I/IHaTHOﬁ

IIJIOCKOCTHU

4.4

Pemath 3aiauu, CBsi3aHHbIE C UMCIOBLIMM T0C/Ie[0BaTeTIbHOCTSIMU, B
TOM UHWC/JAe 3aZlaud M3 peaJibHOW >KU3HU (C HCIOIb30BaHUEM

KaJIbKYJ/IITOPa, LIM(POBLIX TEXHOIOTHI)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KITACC
Kop IIpoBepsieMblii 3/IeMeHT CO/iepP>XaHUA
1 Yucna v BIYUC/IEHUS
[Ipobu 0ObIKHOBeHHbIE U JAeCATHUUHBIE, Tepexof, OT OJHOW (OpMbI 3amucu
1.1 npobeii kK gpyroil. IloHATHMe palMOHA/MBHOTO YKC/A, 3alkCh, CPaBHEHHUE,
yIIOpsil0UMBaHYe PaljUOHA/IbHBIX UYKCel
Lo ApugmeTnueckre [elCTBUS C paljuOHaIbHBIMU UMc/1aMU. PelieHuve 3azau v3
' peasibHOM MPaKTUKK Ha YaCTH, Ha Jpoou
13 CrerneHb C HaTypaJbHBIM TIOKa3aTejeM: OIpeJesieHre, MpeoOpa3oBaHUe
' BbIDa’KeHUH Ha OCHOBe OTIpe/ie/ieHHs], 3aMiCh OOBIINX YMCeT
L4 [TporieHTHI, 3aMMCh MPOLIEHTOB B BUJe Apobu U Jpobu B BHUe TPOLIEHTOB.
' Tpu OCHOBHBIE 33/]JauM Ha MPOLIEHTHI, pelleHre 3a/ja4 U3 peasbHOM MTPaKTUKU
L5 [IppuMeHeHre TIpU3HAKOB [IeJIMMOCTH, pa3/ioKeHWe Ha  MHOXKUTEeIU
' HaTypaJbHbIX YKCesl
L6 PeasibHble  3aBUCMMOCTH, B TOM 4Yucle TpsiMas W obpaTHas
' MPONOPLMOHATIBHOCTH
2 Anrebpanueckue BbIpaKeHUsT
1 [TepeMeHHBIe, UKC/IOBOE 3HAUEHUE BBIDAKEHUS C MepeMeHHOU. [lonycThMble
' 3HauyeHUs! epeMeHHbIX
55 [IpencraBneHre 3aBUCMMOCTA MeEXJYy BeIWMUMHaAMM B BuUZAe (OPMYJIBIL.
' Boruriciienus no ¢popmysiam
)3 [Tpeobpa3oBaHue  OYKBEHHBIX  BBID&KEHWM, TOXKIECTBEHHO  paBHbIE
' BbIp&KEHUSI
2.4 CBoJiCTBa CTereHU C HaTypa/ibHbIM [T0OKa3aTesemM
”c OpHouneHel U1 MHOrousieHbl. CtereHb MHOrousieHa. Crio)keHve, BbIUMTaHUe,
' YMHO>XeHHe MHOTOU/IEHOB
26 @opMyJIbl COKPALEHHOTO YMHOXKEHUS: KBaJpaT CYMMBbI U KBaJipaT pa3HOCTHU.
' dopMysia pa3HOCTY KBaZpaToB. Pa3jioxKeHrne MHOTOUWIeHOB Ha MHOXKUTEIN
3 YpaBHeHus




YpaBHeHUWe, KOpeHb YpaBHeHUs, IpaBWia TpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCU/IBHOCTb YPaBHEHUN
39 JIuHeliHOe ypaBHeHMe C OJHOW TepeMeHHOW, YUC/I0 KOpPHeW JIMHEWHOIO
' ypaBHeHUs1, pellieHue JIMHENHbIX YpaBHEHUU
33 CocraB/ieHre ypaBHeHUH 110 YC/IOBUIO 3afilaud. PellleHue TeKCTOBBIX 3a/au C
' TOMOILIb0 YPaBHEHUI
3.4 JIvuHeliHOe ypaBHeHHe C JBYMs IlepeMeHHBIMU 1 ero rpauk
Cucrema [ByX J/IMHEHMHBIX YpaBHEHUM C [BYMsl NepeMeHHbIMU. PereHue
3.5 CHCTeM ypaBHeHUM criocoboM mozicTaHOBKH. [IprMeph! pellleHUst TeKCTOBBIX
3a/,a4 C TIOMOILIbI0 CUCTEM ypaBHEHUN
4 KoopauHats! u rpaduku. @yHKLIKN
4.1 Koopaunara Touky Ha NpssMOM
45 UncnoBble IPOMEXYTKU. PaccTosiHue Mexxay ABYMsI TOUKAMU KOOPAWHATHOM
' TIpSIMOiA
43 [IpsimoyronbHasi cuctemMa KoopAuHat, ocd Ox u Oy. Abcuycca U opJvHaTa
' TOUKH Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumeps! rpaduKoB, 3a/aHHbIX (QopMmynamu. UTeHue rpaMKOB peanbHbIX
' 3aBUCHMOCTEN
4.5 [Tonsitve dyukimu. I'paduk Pyskiuu. CBolicTBa PyHKIUH
4.6 JluneiiHas GyHKUus, eé rpaguk. I'paduk dyHKIUM y = |X]|
47 I'padmueckoe pellleHUMe JUMHEMHbIX YypaBHEHHWHW M CUCTEM JIMHEMHbIX
' ypaBHeHUH
8 K/TACC
Kop, IIpoBepsieMblii 3/71eMeHT CO/iepPKaHus
1 Uucia ¥ BBIYUCTIEHUS
11 KBazipatHbiii KopeHb u3 uMcia. IloHsatue o0 uppanjioHaLHOM YHCTIE.
' HecsiTnuHble IPUOIVIKEHHUST UPPALMOHATBHBIX YMCeT
CgoiicTBa apudMeTHUeCKUX KBaJpaTHbIX KOpPHed W MX TNpUMeHeHHe K
1.2 1peoOpa30BaHUI0 UHC/IOBBIX BBIPKEHUHM W BHIUMC/IEHUSAM. [[eHCTBUTE/IbHBIE
yucia
1.3 CreneHb C Lie/IbIM ITOKa3aTteseM 1 eé cBoricTBa. CTaHAapTHas 3alMCh UMcia




2 Anrebpanueckyie BbIpaKeHUs
2.1 KBazipaTHbIi TpéXusieH, pa3noXKeHre KBaJipaTHOrO TPEXUsieHa Ha MHOXKUTETN
2.2 Anrebpanueckasi ;pobs. OCHOBHOE CBOMCTBO a/rebpanueckoii Apobu
2.3 CnoxxeHre, BbIUMTaHUe, YMHOKEHHUe, JlefieHre anredpandeckux gpobei
2.4 PanioHanbHbIe BEIpaKeHHS U UX 1TpeoOpa3oBaHye
3 YpaBHeHUsl 1 HepaBeHCTBa
31 KBaspatHoe ypaBHeHue, opMyna KOpHel KBa/IpaTHOTO ypaBHEHUS.
' Teopema Buera
3.2 PemieHnie ypaBHeHWH, CBOJAIMXCS K TMHEUHBIM U KBaZlpaTHBIM
3.3 [MTpocTeiiiie ApobHO-paIfOHATbHBIE YPaBHEHUS
I'padmyeckast uHTepripeTalysi ypaBHeHUW C JBYMsI TIepPeMEHHBIMU U CUCTeM
3.4 JIUHEeWHBbIX YpaBHEHUM C JByMs IlepeMeHHbIMU. [Iprmepsl pelleHusi CUCTeM
HeJIMHeWHbIX ypaBHEeHWH C IByMS TlepeMeHHbIMU
3.5 PertieHre TeKCTOBBIX 3aZiau ajrebpanyeckuM CIiocoboM
3.6 YucioBble HepaBeHCTBA U UX CBOMCTBa
3.7 HepaBeHCTBO ¢ 0/iHOM TIepeMeHHOM
3.8 PaBHOCUIBHOCTE HEpaBeHCTB
3.9 JIuHeliHble HepaBeHCTBA C OZHOM NIepeMeHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM [lepeMeHHOU
4 DOyHKLIMU
il [Monstve @yHripn. OO6macTh ompefesieHUss W MHOXKECTBO —3HaueHUH
. dbyskipu. Criocobbl 3azanus QyHKIMHA
4.2 I'paduk byHKmK. UTeHre CBOUCTB YHKLIUU 110 eé rpaduky
4.3 [TpumMepsl rpayKoB (PyHKLIMM, OTPa’KarOLLMX peasbHbIe MPOLeCCh
a4 OyHKI[UM, OIMUCHIBAIOIIME TIPIMYI0 U OOpaTHYIO IPOIOPIMOHA/BHBIE
' 3aBUCUMOCTH, UX TPapUKU
4.5 DOyHKUUU Y =x2, y = x3
4.6 OyHKIMU Y = VX, Y = |X|
4.7 I'padmueckoe pellieHye YpaBHEHUM U CUCTEM YPaBHEHUU

9 K/IACC




Kop

IIpoBepsieMblii 3/IeMeHT COfiep)KaHUsA

1 Uucsia U BBIYUCTIEHUS
L1 PaivioHasibHbIe  uKMC/la, WppaLMOHabHbIe UYWC/a, KOHeYHble U OecKoHeuHble
' JIeCATHYUHBIE IpOoOH
MHO>XeCTBO /1eHiCTBUTEe/IbHBIX UKCeJ, IeMCTBUTE/IbHBIE UKC/Ia KakK OeCKOHeUHbIe
1o JecATUUHbIe ApoOU. B3aMHO O/[HO3HAYHOE COOTBETCTBHE MEXY MHOKECTBOM
' JleliCTBUTe/IbHBIX UKCesT U KOOpAUHATHOM TipsiMoii. CpaBHeHUe [1eliCTBUTE/IbHbBIX
yuces
1.3 Apudmerrueckre feHCTBUS C AeHCTBUTETbHBIMU YMC/IaMU
V3mepenusi, mpubmKeHusi, OLleHKH. Pa3Mepbl 00beKTOB OKDPY’KaroIL[ero MUpa,
L4 JUTATEJILHOCTh TIPOLIECCOB B OKpYy)KawoieM wmupe. IIpubimkéHHOe 3HaueHUe
. BeJINUMHBI, TOUHOCTh NMpuOmmKkeHus. Okpyrienue uucen. [Ipukuaka v oLleHKa
pe3yJIbTaTOB BbIYUC/IEHUI
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 YpaBHeHUs1 C O/IHOM TilepeMeHHOM
2.2 JluHeiiHOe ypaBHeHUe. PellleHre ypaBHEHU, CBOASLLUXCS K IMHEHHbIM
2.3 KBazpaTHOe ypaBHeHue. PellleHne ypaBHeHUH, CBOASALLMXCS K KBaZJpaTHBIM
24 bukBazpaTHoe ypaBHeHue. IIpvMephl pellleHHsI ypaBHeHWM TpeTbeld U
' YyeTBEPTOU CTereHel pas/ioyKeHueM Ha MHOXKUTEeTN
2.5 Pertienue po6HO-paliMOHA/BHBIX YPaBHEHUM
2.6 Cucrembl ypaBHeHUH
2.7 YpaBHeHUe C AByMsi lepeMeHHbIMU U ero rpaduk
2.8 PerieHue crcTem [IByX JIMHEMHBIX YPaBHEHUH C ABYMs TlepPeMeHHbIMU
29 PemieHue crctem [ByX ypaBHeHWid, OJHO U3 KOTODbIX JIMHEWHOe, a Jpyroe —
' BTOPOM CTeIeH!
2.10 I'paduueckasi UHTepIIpeTaLUsi CACTEMbI YPaBHEHUI C ABYMsi llepeMeHHbIMU
2.11 PeriieHre TeKCTOBBIX 3a/jau airebpanyecKuM CriocoboM
2.12 UucioBble HEPaBeHCTBA Y MX CBOMCTBA
213 PerieHnie MMHENHBIX HEPABEHCTB C OHOM MepeMeHHOU
2.14 PellieHre crcTeM TMHEHHBIX HePaBEHCTB C OZJHOU repeMeHHON
2.15 KBazpaTHble HepaBeHCTBa
516 I'padvueckasi vHTepripeTalsi HEPABEHCTB M CUCTEM HEPAaBeHCTB C JABYMs

rnepemMeHHbIMU




DYHKLUU

KeazgpatTnuHasi yHKiust, eé rpaduK M cBoiicTBa. Ilapabosa, KOOPAWHATEI

> BepIINHBI Tapab0/ibl, 0Cb CUIMMETPUH TIapabosIbI

3.2 I'paduku pyHkmii y=kx, y=kx+b 1 ux cBoiicta

3.3 I'padpuku QyHKIMI y=k/X, y = x> 1 UX CBOWCTBA

3.4 I'paduku QyHKIMI1 , ¥ UX CBOMCTBA
4 YucsioBble moc/e10BaTe/IbHOCTH

i1 OrnpefiesieHre 1 criocoObl 3aJjaHUsl YMC/IOBBIX T0OC/Ie/l0BaTe/IbHOCTeN. 3aZaHue
' 1oc/ieZloBaTeIbHOCTH PeKYPPeHTHOU (hopMyriol 1 popmyJioi n-ro useHa

45 Apudmernueckass mnporpeccus. PopMynbl n-ro uieHa apupMeTHUecKOu
' TIPOTpeccry, CyMMBbI TepPBBIX N U/IeHOB

43 l'eomeTpuueckasi mporpeccus. PopMmynbl n-ro ujgeHa TreoMeTpUUecKou
' MIPOrpeccry, CyMMBbI MepPBBIX N U/IeHOB

a4 N306parkeHrie uieHOB apu(METHUeCKOW U T'eOMEeTPUYECKOM TMpOrpeccui
' TOYKaMM Ha KOOPJJMHATHOM TIOCKOCTH. JIMHeHHBIN U SKCITOHeHIUaIbHbINA pOCT

4.5 Cr10’xHbIe TIPOLIeHTbI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATUKE TPEGOBAHUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOH OBPA30BATE/IbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIIEI'O ObPA3OBAHUA

Kopg,
MpOBepseMOro
TpeOoBaHUS

IIpoBepsieMble TPe0OBAaHUS K MPEAMETHBIM pe3y/IbTaTaM
0CBOEHHsI OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbI 0CHOBHOI'0
o0miero odpazoBanus Ha ocHoBe PI'OC

YMmeHue orepupoBaTh TOHATUSIMM: MHOXXECTBO, ITOJMHOKeCTBO,
orepaLMy HaJ, MHOXKeCTBaMH{; yMeHHe OIlepupoBaTh IOHATHSIMU:
rpad, cBs3HbI rpad, AepeBo, LMK/, MPUMEHSATb MX TPU peLIeHrU
3a/lay; yMeHHe HCIO0/1b30BaTh rparyeckoe Npe/cTaBieHre MHOKeCTB
JJ1sl OTIMCaHUs peasibHbIX MPOLeCCOB U SIBJE€HUM, NPU pelleHud 3ajau

U3 Ipyrux yueOHBIX TIPEIMETOB

YmeHue OMeprupoBaTh TMOHATHUAMM: OIpeae/ieHre, akCMoMd, Teopemd,
AOKa3aTeJIbCTBO, YMEHHE PpdCIIO3HaBAaTb HWCTWUHHbBIE W JIOXKHBIE
BbICKA3bIBaHNWsA, TIPHUBOJUWTL TIpUMEDBI W KOHTPIIDUMEDLI, CTPOUTH

BbICKA3bIBAHHWA U OTPULIaHHUSA BBICKA3bIBAHUH

YMeHue onepupoBaTh IOHATHSIMU: HaTypaJbHOe YMC/IO, MPOCTOe M
COCTaBHOE YWCJIO, [eMMOCTb HaTypaJbHBIX uHWCes, TPU3HaKU
[leTMMOCTH, LieJioe 4WC/I0, MOAY/b 4uc/ia, OObIKHOBeHHasi Jpobb M
JecsTUuHast Apo0b, CTaHZAPTHBIM BUJ, UKC/a, PaljiOHaIbHOE YKCIIO,
VppaLMOHa/IbHOE YMC/IO, apu(pMeTHYeCKUM KBaJlpaTHbI KODEHb;
yMeHue BBINOJHATH JeWCTBUS C  4YWCAaMH, CpaBHMBATb M
yHopsilounBaTh 4WC/Ia, TMpeACTaB/AATh 4YMC/Ia Ha KOOPAMHATHOMU
NpSIMOM, OKPYIVIATb UMCJ/A; yYMeHWe [e/laTb TNPUKUJKY U OLIeHKY

pe3y/bTaTa BbIUMC/IEHUN

YMeHUe OmeprpoBaTh TIOHSATUSMU: CTeleHb C I[eJIbIM T10Ka3aTesieMm,
apudmMeTHuecKUi KBaZIpaTHBIM KOpeHb, MHOTOUJIEH, a/irebpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW CTereHH
Oonbllle eVHUILBI; YMEHHe BBITIOJNHATh pacyéTbl 10  (Gopmysiam,
npeobpa3oBaHusl 1[eJIbIX, [JPOOHO-pAIlMOHA/BHBIX  BBIDOKEHUA U
BLID@KEHUM C KODHSIMU, Pa3/ioXKeHWe MHOroujieHa Ha MHOXUTe/H, B
TOM UHCJIe C WCIOoJb30BaHUeM (OpMys1 pa3HOCTH KBAJ[PaTOB U

KBa/lpaTa CyMMBbI U pa3HOCTH

YMeHMe oriepupoBaTh MOHSITUSIMU: YMC/IOBOE PaBEHCTBO, ypaBHEHHE C




OJJHOM TIepeMeHHOM, UMC/IOBOe HepaBeHCTBO, HEPABeHCTBO C
repeMeHHOM; yMeHHe pelllaTh JIMHelWHble W KBaJjpaTHbIE YPaBHEHUS,
JIpPOOHO-pallMOHA/IbHBIE YPABHEHUSI C OZHOW TepPeMeHHOW, CHCTEMbI
[IByX JIMHEWHBbIX ypaBHEHWM, JIMHeliHble HEPaBeHCTBA U WX CUCTEMBI,
KBaJ[paTHble U JIPOOHO-palliOHa/IbHbIe HEpaBeHCTBA C  OJHOMU
repeMeHHOM, B TOM UKMCJ/ie TIPU PellleHuH 3a/lau U3 APYTUX MpeMeTOB
M TpakKTUYeCcKuX 3ajlauy; YMeHHe WCII0/Ib30BaTh KOOPAUHATHYIO
MpSIMYI0 ¥ KOODJAWHATHYIO TUIOCKOCTb /i1 M300pakeHus pelleHui

ypaBHeHUH, HepaBeHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMM: (PYHKIMS, TPadUK QYHKLUH, HY/IU
byHKLMY, MIPOMEXKYTKU 3HAKOTOCTOSTHCTBA, TIPOMEXKYTKU
BO3pacTaHus, yObIBaHUSI, HauOo/blllee W HaWMeHbIlee 3HAUeHUs
¢byHKLMY; yMeHHe OTepupoBaTh TIOHSATHUSIMU: npsiMast
TPOTOPI[MOHA/IbHOCTD, JMHeNHass (PYHKIUs, KBaJipaThuHasi (DyHKIus,
oOpaTHasi TIPOTIOPIIMOHANMBLHOCTh, Tapabosia, rurepbona; ymeHHe
cTpouThb rpadvku GyHKLIUM, UCIO0b30BaTh rpayKu AJis OripefieieHust
CBOMCTB MPOLIECCOB U 3aBUCHUMOCTEM, /il pelleHus 3aZiau U3 ApyTrrx
yueOHBIX TIpEIMETOB U peajlbHOW JKU3HHW; YMEeHWEe BBbIPA)KaTh

(dhopMyiaMy 3aBUCUMOCTH MeXXy BeTMUMHaMU

YMeHue OTIepUPOBAaTh TIOHSATHUSIMHU: TI0C/Ie/JOBAaTeIbHOCTD,
apudmeTrueckass U  reoMeTpuyeckass  TIPOTPeCCUU;  yMeHUe
WCII0/b30BaTh CBOMCTBA TOC/Ie/l0BaTe/TbHOCTeM, (POPMyJibl CyMMbl U
o01iero useHa TMpU pelleHWH 3aJjad, B TOM UYHC/Ie 3a[ad U3 APYrux

y‘-IEGHbIX MnmpeaMeToB U peaﬂbHOﬁ JKHU3HHU

YMeHHe pellaTh 3aJaud pasHbIX TUMOB (B TOM UHMC/Ie Ha IPOLIEHTHI,
O W YacTH, [BWKeHWe, paboTy, 1leHy TOBapOB M CTOHMMOCThb
TOKYTIOK U YCJIYT, HaJIOTH, 3a/lauy U3 00/1IaCTH yrpaB/IeHUs IMUHBIMUA U
cemMeliHbIMM  (MHAHCAMM); yMeHHe  COCTaB/SATb  BbIpaKEHUS,
ypaBHEHUsl, HEepaBeHCTBA W CUCTEeMbl MO YyCJIOBUKO 3aJauM,
HCC/ieloBaTh TIOJTYYeHHOe pellleHue U OLIeHWBaTh MpaBZoroj00HOCTh

TOJTyYeHHBIX pe3y/bTaToB

YMeHue orepupoBaTh MOHATUSAMU: (PUrypa, TOUKa, OTPE30K, MpsiMasi,
1y4, JIOMaHasi, yroJi, MHOTOyT0JIbHUK, TPeyro/bHUK, PaBHOOE|peHHbI
Y PaBHOCTOPOHHUM TPEeYroibHUKH, TMPSIMOYTOJ/IbHBIA TPeyro/bHUK,

MeJWdHd, 6I/ICCEKTpI/ICa W BbICOTA TPe€YroJIbHHKA, ‘JETBIpéXyTOIIBHI/IK,




napasnenorpamMM, pom0, TIpSMOYTOJbHUK, KBaZpaT, TparleLs;
OKPY’KHOCTb, KPYT, KacaTe/bHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHbIMHU
¢urypamu; ymMeHue pellaTb 3a/jaud, B TOM UHC/ie U3 TIOBCeAHEBHOU
JKM3HH, Ha HaxXOK[eHre reoMeTpUYeCKHWX BeWUYMH C NpUMeHeHHeM

M3yUeHHbIX CBOUCTB ¢uryp u pakroB

10

YMeHre orepupoBaTh TMOHATHSIMU: DPaBEHCTBO (Uryp, paBeHCTBO
TPeyroJbHUKOB; TapasefbHOCTh U MepHeHJUKY/ISPHOCTb TMPSIMbIX,
yrojg MeXAy TpsSIMbIMH, TepreHJUKY/sp, HaK/JIOHHas, TMPOeKLus,
nofiobue ¢uryp, rno00HbIe TPeyroJbHUKH, CUMMETPUsI OTHOCUTETEHO
TOUKU W TPSIMOM; yMeHHe pacrio3HaBaTb PaBeHCTBO, CUMMETPHUIO U
nojiobue ¢uryp, rnapasaienbHOCTb U MepreHJUKY/ISIPHOCTD TPSIMbIX B

OKpY’KarollleM MUpe

11

YMeHue onepupoBaTh IOHATHUSIMU: JIIMHA, PacCTOsIHUe, YroJj
(BeqiMuMHA yrja, CHHYC U KOCHHYC YIJIa TPeyrojbHUKA), IUIOLIaJb;
yMeHUe OLleHMBaTh pa3Mepbl MpeMeTOB U 00HEKTOB B OKPY’Karoll[eM
MUpe; yMeHHe TIIpUMeHSTh (opMyJibl TlepuMeTpa W IUIOLAAU
MHOT'OYTOJIbHUKOB, [JIMHbI OKPY)KHOCTH W TJIOIIaAX Kpyra, obbema
NpsSIMOYTO/IbHOTO Mapasuiesienvresia; yMeHue TNPUMEHSITb MpPU3HaKU
paBeHCTBAa TPeyroJbHUKOB, TEOPEMY O CyMMe YIJIOB TPeyro/bHUKaA,
TeopeMy Iludaropa, TpUrOHOMeTpUUYECKHe COOTHOLIEHUS  AJIst

BBIYMCJ/IEHUSI IJIMH, PACCTOSIHUM, TI/I0LLa/ier

12

YMeHne wu300paxaTh IUIOCKMe GUTyppl W UX KOMOWHALUH,
NIPOCTPAHCTBEHHble (UTYPbl OT PYyKH, C I[IOMOIIBIO UepTEXHBIX
VHCTPYMEHTOB W 3JIEKTPOHHBIX Cpe/CTB M0 TEeKCTOBOMY HWJ/IU

CHMMBOJIbHOMY OIMTKMCAHUIO

13

YMeHue omepupoBaTh  TOHATHSIMUA:  TIPSIMOYTOJbHasg — CUCTeMa
KOOp/IMHAaT; KOOpAWHAThl TOUKHM, BEKTOpP, CyMMa BeKTODOB,
NpoM3Be/leHre BeKTOpa Ha YMCJ/I0, CKaasIpHOe MPOU3Be/ieHre BEKTOPOB;
yMeHUe MCI0/b30BaTh BEKTOPbl M KOOPJAWHAThI /s Tpe/CTaBaeHUs
JAHHBIX U peIIeHWs 3ajau, B TOM UYKWCIe W3 JAPYTUX Y4eOHBIX

NpeIMeTOB U peasbHOM KHU3HU

14

YMeHHe OIepupoBaTh TOHATHUSIMM: CTOJIOMKOBbIE U  KDYrOBbIE
JUarpaMMbl,  TaO/mWIpl, CpefHee  apudMeTHUeCKoe, MeauaHa,
HauOo/bIllee ¥ HaWMeHbIIlee 3HAueHHs, pa3Max UYMC/I0BOro Habopa;

yMeHWe  W3BJeKaTh, WHTEPIPEeTUPOBATh W MpeoOpa30BbIBATh




uH(popMalMIo, Tpe/CTaB/leHHYI0 B Tabiaullax M Ha Juarpammax,
OTPa’KaroIllyr0 CBOMCTBA M XapaKTEPUCTUKU peaslbHbIX IPOLIeCCOB U
SB/IEHWY; yMeHHe pacro3HaBaTb W3MEHUMBble BeJMYMHBI B

OKpY’KarollleM MUpe

15

YMmeHue ornepupoBaTh INOHATUAMM: C/IyYaWHBIM OMNBIT (C/IydalHbIA
9KCTIEPUMEHT), 3/IeMeHTapHOe COObITHe (3/IeMEeHTapHBIM  HCXO[)
C/IlyyallHOTO OIbITa, C/IydyaiiHOe COOBITHE, BEPOSTHOCTb COOBITHS;
yMeHHe HaxXO[UTb BEPOSITHOCTH C/IyualHbIX COOBITUH B OMbITaX C
PaBHOBO3MO)KHBIMH 3/1eMEHTapHbBIMU COOBITUSIMM; YMeHHe pellaTh
33/layd MeTOJOM OpPraHM30BaHHOTO Tepebopa W C MCIIO/Ib30BaHHEM
MpaBWia YMHOXXEHHS; YMeHUe OLleHMBaTb BePOSITHOCTU peabHbIX
COOBITHI M sIB/IEHWHM, TTOHUMAThb POJb MPAaKTUUECKH [JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPY)KalOIlleM MHpe U B JKU3HH;
3HAaKOMCTBO C TIOHSITUEM He3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIIMX YKCeJ U ero POJIBIO B MaCCOBBIX ABJI€EHUAX

16

YMeHue BbIOMpaTh TMOAXOISIIUM HW3Y4YeHHBIH METOJ [is pelleHust
3aflauy, NPUBOJAWTHL IMpPHUMepbl MaTeMaTU4YeCKUX 3aKOHOMepPHOCTeld B
NIpUpPO/ie U )KU3HH, pPacrlio3HaBaTh MposiB/ieHNe 3aKOHOB MaTeMaTUKU B
WCKYyCCTBEe, OIMUCBIBATb OTZe/bHble  BbIJAIOLMECs] pe3y/bTaThl,
NOJTyueHHble B XOJle pa3BUTHSI MaTeMaTUKW KakK HayKH, NPUBOJAWUTb
TIpUMepbl MaTeMaTUUeCKUX OTKPBITUM U UX aBTOPOB B OTeUeCTBEHHOU

1 BCEMUPHOU UCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPXXAHUSA, ITIPOBEPSAEMbBIX HA OI'D

I10 MATEMATHUKE
Kop IIpoBepsieMbIii 3/IeMeHT COiePXXaHHUSA

1 Uwucsia v BBIYMC/IEHUS

1.1 HarypasnbHble v Liesible yncia. [TpU3Haku 1e/IMMOCTH Lje/bIX Yuce)

- OOBIKHOBEHHBIE W JeCATUYHBble  Apo0OH,  TIPOLeHThl,  OecKOHeuHbIe
' riepuoziueckuie Apoou

13 PaiponanbHble uncna. ApudMeTuyeckue ornepaliid C  palyOHa/TIbHBIMU
' yucIaMu

4 [HelicTBUTeNbHBIe YKcla. ApudMmeTUueckude orepaluu C JeldCTBUTebHbBIMU
' yuCcIaMu

s [Tpubnv>KéHHBIE BBLIUMC/IEHUS, TIpaBWIa OKDYTJIeHWs, TIPUKUJKA W OLleHKa
' pe3yJibTaTa BbIYMC/I€HUI
2 Anrebpanueckue BbIpayKeHUsI

2.1 bykBeHHble Bblpa)keHHsI (BbIpaXKeHUsI C TepeMeHHbBIMM)

- CreneHb C 1jenbIM ToKasaTesieM. CTereHb C paljMOHalbHBIM TOKa3aTeseM.
. CBoliCTBa CTeneHn

2.3 MHorousieHbl

2.4 Anrebpanueckast Apo0Ob

5c ApudmeTnueckrii  KOpeHb  HaTypaJbHOW  cTermeHd.  [leiictBusa ¢
' apu(mMeTHUECKUMU KOPHSIMU HaTypaJ/IbHOM CTereHu
3 YpaBHeHUsI U HepaBeHCTBa

- Llenbie u  gpoOHO-pariioHa/bHBIE ypaBHeHUs. CHUCTEMBI W COBOKYITHOCTU
. ypaBHEHUH

- Lenbie u [ApoOHO-paljioHanbHble HepaBeHCTBa. CHCTeMbI M COBOKYITHOCTU
. HEPaBEeHCTB

3.3 PelieHune TeKCTOBBIX 33724

4 UucoBkIe TI0C/1e/10BaTe/TbHOCTH

4.1 [TocneoBaTeTbHOCTH, CITIOCOOBI 3a/laHus TIOC/Iel0BaTeTbHOCTEeH

4.2

Apudmernueckass U reoMmerpuueckas nporpeccuu. Popmysia  CI0XKHBIX




MpOLIEHTOB

5 OYHKLIUU
dynkImsa, crnocobbl  3amanusa  GyHKimKM. [paduk  dyskimm.  O6sacTh
orpeieJieHUs] U MHO)XKeCTBO 3HaueHUW ¢yHKuuu. Hynu @yHkumu. IlpomexxyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMUA. MaKCUMyMbl U
MUHUMYMbl (QyHKIUM. Haubosblllee W HauMeHblllee 3HaueHWe (GYHKIWM Ha
TIPOMEXXYTKe
6 KoopauHats! Ha psiMOi ¥ TVIOCKOCTH
6.1 KoopauHatHas npsiMast
6.2 JexapToBbl KOOpAUHATEI Ha IJIOCKOCTH
7 I'eometpust
7.1 ['eomeTprueckre GUrypsbl U UX CBOWCTBA
7.2 TpeyroysbHUK
7.3 MHOroyronbHUKu
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHne reoMeTpUYECKUX BeJIMUUH
7.6 BekTopsb! Ha T/I0CKOCTH
8 BeposTHOCTh ¥ cTaTUCTHKA
8.1 OrnucarenpHasi CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6uHaTopurika
8.4 MHoxecTBa
8.5 I'padsi




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

1.MaremaTrka. Anrebpa: 7-i Knacc: 6a30BbIi ypOBeHb: yueOHUK; 15-e U3maHue,
nepepaboTanHoe MakapbiueB FO.H., Munatok H.T'., HemikoB K.W. u 1ip.; nof,
peaakiueii TensgkoBckoro C.A. AkijuoHepHoe o011iecTBO «M3maTensCcTBoO
«IIpocselenue»

2. Martemaruka. Anrebpa: 8-i1 kyacc: 6a30BbIii ypoBeHb: yueOHUK; 16-e u3zaHue,
nepepaboranHoe MakapbrueB FO.H., Munatok H.I'., Hemkos K.I. u 11p.; mof,
penakimeii TenskoBckoro C.A. AKIMOHepHOe 0011[ecTBO «/31aTe/IbCTBO
«IIpocselenue»

3. MaTtemaTuka. Anrebpa: 9-if kyacc: 6a30Bbili ypOBeHb: yueOHUK; 15-e u3gaHue,
nepepaboranHoe MakapsiueB HO.H., Munztok H.T'., HewikoB K.W. u zp.; nop
penakiueii TemsakoBckoro C.A. AKijoHepHOe 0011iecTBO «/3maTenscTBo
«ITpocsertienue»

METOINYECKUE MATEPUAJIBI JI1 YUUTEJIA

1. Anrebpa. 7 knacc: 6a30Bbiii ypOBeHb: KOHTPOJIbHBIE Y CAMOCTOSTE/TbHBIE
paboThl: yuebHoe rocobue/ JI.b.KpatineBa-4-e u3z.-Mockea: ITpocBeliieHue.

2. Anrebpa. 8 knacc: 6a30BbIi ypOBeHb: KOHTPOJIbHBIE U CAMOCTOSITe/TbHbIE
paboTsl: yuebHOe ocobue/ JI.b.KpaiiteBa. -Mocksa: IIpocBeiiieHue.

3. YuebHoe nocobue. ITpocBeijenue .Anreopa. 9 kinacc. KoHTponbHbBIE U
camocTosiTesibHbIe paboTel. K npunoxenuto 2. OITY 22-27. 2023 rog, J1. b.

KparineBa



4. MaTtemaTuKka. Anrebpa : 7—9-e Kacchl : 6a30BbIii YyPOBEHb : METOIUYECKOe
roco0Oue K rpeiMeTHOM TMHUM yuebHUKOB 110 anrebpe FO. H. MakapbiueBa, H. T'.
Munprok, K. Y. HewikoBa u ap./ —2e u3g., ctep. — Mocksa : [IpocseljeHue,
2023.
INPPOBLIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

1. MunuctepcTBo obpa3oBanus PO, — https://edu.gov.ru

2. ®epnepanbHbIN nopTan. Poccuiickoe obpa3oBanue, - https:// www.edu.ru

3. Poccuiickas 3/ieKTpOHHast IIKOa, - https://resh.edu.ru

4. TucTaHI[OHHOe 0Opa3oBaHue /IS IITKOJbHUKOB U ZIeTell B MHTePaKTUBHOM
dbopwme, - https://uchi.ru

5. EuHas Kosiekius 1udpoBbix 00pa30oBaTe/bHBIX PeCYPCOB, -
http://schoolcollection.edu.ru

6. Ob6/1ako 3HaHWM — 00pa30BaTe/IbHBINA CEPBUC ISl YUALUXCS U
rperiofiaBaresiel 1IKoJI, - https://oblakoz.ru

7. CoBpeMeHHOe 0Opa3oBaHre Ha OCHOBe TexHosoruii fAHuaekca. SHgekc
Yuebuuk, — https://education.yandex.ru

8. Lludposoit obpa3oBarenbHbIN pecypc Ass ko, AKacc, -
https://www.yaklass.ru

9. Menuateka usziatenbctBa «IlocBeiieHue», - https://media.prosv.ru

10. Pemry BITP 7 knacc, - https://math7-vpr.sdamgia.ru/

11. Pemry BITP 8 knacc, - https://math8-vpr.sdamgia.ru/



12. Petry OI'3, - https://math-oge.sdamgia.ru/

13.Poccuiickasi 3neKTpoHHas 111KoJIa, - https://resh.edu.ru
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