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IIOACHUTEJIbBHASA 3AIIMCKA

Anrebpa sB/SIETCS OJHMM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
obpa3oBaHus: oHa obecrieunBaeT U3yueHue JAPYryux AUCIUIIIMH, KaK eCTeCTBeHHO-
HAayyHOro, TaK W TyMaHUTAPHOTO I[UK/JIOB, €& OCBOeHHe HeobXoquMo [jis
TIPOZI0/DKeHYsT 00pa30BaHus U B TIOBCeTHEBHOM >XKU3HU. Pa3BuTre y 00ydaronyuxcs
Hay4YHBIX TIPEACTAB/AeHUNA O TIPOMCXOXKAEHWM U CYIIHOCTA areOpanyecKux
abcTpakiuii, criocobe OTpaykeHUs] MaTeMaTUUeCKON HayKou sIBJIeHWM U TPOIecCcoB
B MpUpojie U O0O0IecTBe, POIM MaTeMaTUUeCKOTO MOJE/TUPOBAaHUs B HayuHOM
TI03HAHUM U B TIPAKTHKE CIIOCOOCTBYeT (hOPMUPOBAHUIO HayUHOTO MHUPOBO33pPEHUS
Y KaueCTB MBIIIIJIeHUs], HeOOXOJUMBIX /Il aJlaliTallud B COBPEMEHHOM I[U(POBOM
obiectBe. M3yueHue anreOpbl obecrieunMBaeT pa3BUTHe yMeHHs HaOMO/aTh,
CpaBHHBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHUUHOCTH MBIIIIEHHS,
CTIOCOOHOCTH  apryMeHTHUPOBAaHHO OOOCHOBBIBATH CBOW [EWCTBUS U BBIBOJBI,
dbopmynrpoBath yTBepXKIeHNs. OCBOeHHe Kypca aareOpbl 00ecreurBaeT pa3BUTHE
JIOTUYECKOI'O MBIIJIeEHUdA OGY‘IE[I-OH.[I/IXCHZ OHM MCIIOJIB3YIOT [AeAYKTHBHbBIE U
WHAYKTUBHBIE PacCy>KIeHusi, 0000I11ieHre M KOHKpeTH3allnio, abcTparupoBaHue 1
a"Hasiornto.  OOyueHue  anrebpe  mMpeArionaraeT  3HAYMTENbHBIM  O0BEM
CAMOCTOSITE/ILHOU  ZIeITe/TbHOCTU  00yUaroIuxcsi, TO3TOMY CaMOCTOSITeJTbHOe
pellieHue 3a/iau IBISIeTCS peann3anyell JesTe/IlbHOCTHOTO TIPUHLIMIIA 00yUeHHsI.

B cTpykType mnporpammbl yueOHOTO Kypca «Aurebpa» [jii OCHOBHOTO
ob1riero obpa3oBaHs OCHOBHOE MECTO 3aHUMAIOT COZlep>KaTeTbHO-MeTOJuUecKue
MMHUK: «Yucna ¥ BBIYKMCEHHS», «AreOpaniuecKye BhIpaKEeHHUS», «YPaBHEeHUsT U
HepaBeHCTBa», «PyHKUMM». Kaxzasd W3 3THUX CoeprKaTebHO-MeTOAUYeCKUX
JTMHUWA pa3BUBAeTCs Ha MPOTSHKeHUU TPEX JIeT U3yueHHUs1 Kypca, B3auMO/IeHCTBYS C
IPYTUMU €ero JUHUSIMU. B Xofe wu3yueHUsi yueOHOTO Kypca 0OydJaromymcs
TIPUXOAMTCS JIOTUUECKU PacCy’KAaTh, MCII0/Ib30BaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W C 3TMM B TiporpamMmy yuebGHOro Kypca «Asrebpa» BKIHOUEHbI
HEKOTOPbIe OCHOBBI JIOTHKW, TIPeJCTaBJIeHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHUueCKOro o0pa3oBaHUs U CIIOCOOCTBYIOIIME OB/IaJieHUI0 00yUarol[UuMHUCS
OCHOB  YHUBEPCAaJbHOTO MaTeMaTH4ecKoro si3blka. CofepkaTelbHOH U
CTPYKTYpHOM OCOOEHHOCTRIO yueOHOro Kypca «AJjrebpa» SIBASeTCS  €ro
WHTErpUpOBaHHbBIN XapakTep.

Copgepxanve /MHAU «Uucaa W BBIUMC/IEHUS» CIOY)KUT OCHOBOW ISt
JATbHEHIIIETO U3yUYeHHsT MaTeMaTHKH, CTIOCOOCTBYeT pa3sBUTHIO Y OOYUarOIUXCS
JIOTUYECKOIr'0 MBII/IeHUd, (bOpMI/IpOBaHI/II-O YMeHUHA I10J/Ib30BAThCA a/IFTOPUTMaMU, d
TaKyKe TIPHOOpeTEeHHI0 MPaKTHUeCKUX HABBIKOB, HEOOXOAUMBIX [I/Isl TIOBCeIHEBHOM
»KU3HU. Pa3BUTHe TIOHATHS O UMC/Ie Ha YPOBHE OCHOBHOTO 0061iiero obpa3oBaHUs
CBSI3aHO C PALMOHA/BHBIMM U UWPpaMOHA/TBHBIMU UYHC/IaMH, (OPMUPOBAHUEM



rpe/ICTaB/IeHUM O [IeMCTBUTELHOM UMC/e. 3aBepllieHWe OCBOEHMSI UHCJIOBOU
JIMHUU OTHEeCeHO K cpefiHeMy 001ieMy 06pa30oBaHMIO.

CopeprkaHue ABYX anrebpanyecKyx JTUHUM — «AyireOpanuecKyie BbIpaXkKeHUs»
U «YpaBHeHUs] ¥ HepaBeHCTBa» CIIOCOOCTBYeT (hOPMHPOBAHUIO y OOYUArOIIUXCS
MaTeMaTHUeCKOTo armapara, HeoOXoAuUMOro /s pellieHus 3ajady MaTeMaTHKH,
CMEeXHBIX TpeAMETOB M TIPAaKTUKO-ODUEHTHPOBaHHBIX 3afauy. Ha ypoBHe
OCHOBHOTO 0611ero obpa3oBaHusi yueOHbI MaTepuan TPYIIHPYeTCS BOKPYT
pallMOHaIbHBIX BhIpaKeHWM. AnreOpa IeMOHCTPHUPYeT 3HaueHWe MaTeMaTUKH Kak
s3blKa IS TIOCTPOEHUs] MaTeMaTHUeCKUX Mojesiel, OMUCaHUsi TPOLeCCOB U
sB/IeHU peanbHOrO Mupa. B 3agaun oOyueHuss anrebpe BXOZAST —TakKe
JanbHelIlee pa3BUTHE a/TOPUTMHUUYECKOTO MBIILIeHUsl, HeobXoAuMoro, B
YaCTHOCTH, [Jid OCBOeHMs Kypca WHGMOOpPMaTUKW, M OBJajileHue HaBbIKaMU
JeNyKTUBHBIX paccykaeHud. [Ipeobpa3oBaHre CUMBOJIBHBIX (hOPM CITIOCOOCTBYeT
Pa3BUTHIO BOOOpakeHUsI, ClTOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTRBY.

CogepxaHve (yHKIMOHa/IbHO-TpadrueCcKour TMHUW HalleJIeHO Ha MoJiyyeHue
00yuaroIuMHUCs 3HaHUK 0 (YHKI[USX KaK BaKHEHIIeld MaTeMaTHyecKou Mo/emH
IS OTIMCAHKS Y UCC/Ie[IOBaHUSI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B TIPHUPO/IE
u obOijectBe. V3yyeHune MaTepuasa CroCOOCTBYyeT DPa3BUTHIO Yy OOyYarOIIUXCs
yMeHHUS UCTI0/b30BaTh pa3/IMuHble BbIpa3uTe/IbHbIE CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBeCHble, CHUMBO/JMYeCKHe, Tpaduueckue, BHOCUT BK/IaJ, B (opMUpoOBaHUe
Tipe/iCTaB/IeHU O PO/ MaTeMaTUKW B Pa3BUTUM LIUBU/IU3ALIUU U KY/bTYPHI.

CoryacHo yueOGHOMY IIIaHy B 7-9 Kiaccax u3yuaeTcsi y4deOHBIM Kypc
«Anrebpa», KOTODbIN BKJOYAeT CjeAylolie OCHOBHbIe pa3fiesibl COAepP>KaHUS:
«Yucna u  BBIUMCTEHUs», «AjreOpandyeckie BbIpaKeHUS», «YDaBHEHUS W
HepaBeHCTBa», « DyHKIUN».

Ha u3yuenne yuebHOro Kypca «Anredpa» otBoautcs 306 yacoB: B 7 Kiacce
— 102 yvaca (3 yaca B Hefient0), B 8 knacce — 102 vaca (3 yaca B Hezeno), B 9
Knacce — 102 yvaca (3 yaca B Hejie/Ti0).



COAEPXXAHUE OBYUEHUSA
7 KITACC

Yucia ¥ BIYUC/IEHUS

[pobu 0OBbIKHOBEHHbIE U [IeCSITUUHbIe, TIepexos OT OAHOM (OpMbI 3arucu
npobeit K apyroit. IloHsATHWe palMoOHAJbHOTO UMC/A, 3allkCh, CPaBHEHUE,
yHopsijlOuMBaHWe  palMOHa/JbHBIX uucen. ApudMeThueckue JeUCTBUS C
paLMOHaNbHBIMU YKC/aMu. PellieHre 3a/jay U3 peasibHOM MPaKTUKU Ha 4acTH, Ha
pooH.

CremeHb C HaTypaJbHBIM IIOKa3aTejieM: OrpejesieHre, TIpeoOpa3oBaHe
BbIp@)KEHUWI Ha OCHOBe OIipejie/ieHus], 3alich 00bIINUX yKcesl. [IpoLieHTk, 3anuch
TIPOLIEHTOB B BH/le poOU 1 ApoOu B BHje TPOLIEHTOB. Tpy OCHOBHBIE 3a/lauu Ha
TIPOLIEHTHI, pellieHHe 3a/lau U3 peabHOW MPAKTUKU.

[IpumeHeHMe TIPU3HAKOB [IeTMMOCTH, Ppa3/io)KeHWe Ha MHOXUTeIU
HaTypa/IbHbIX YMCEJI.

PeasnbHble  3aBUCMMOCTH, B TOM UdC/e TipsMas ¥ oOpaTHas
TIPOMOPLIMOHA/IEHOCTH.

DyHKIUH

KoopayHata Touku Ha ripssmou. UncioBble mpomMesKyTKU. PacCTossHMEe MeXIy
JBYMsI TOUKaMU KOOP/IMHATHOW TMPSIMOM.

[TpsiMoyrosibHass cucteMa KoopgauHaT, ocd Ox u Oy. Abciucca M opAWHaTa
TOUKM Ha KOOP/IMHATHOM TI0CKOCTU. [IpuMepsl rpaMKoB, 3alaHHbIX (hOpMYy/IaMHu.
UreHnue rpadvKoB peasbHbIX 3aBUCUMOCTel. [loHaTtue dyHkiuU. ['paduk
¢ynkumn. CBouicTBa yHKUMN. JIuHelHas QyHKLus, eé rpaduk. ['paduk GyHKIMH
y = |x|. I'padmueckoe pelieHue /MHEHHBIX YPaBHEHUM U CUCTEM JIMHEMHBIX
yPaBHEHHUU.

AnredpanyecKne BbIPpa)KeHHs

[TepeMeHHbIe, YKCIOBOE 3HAUEHUE BbIpaKEHUsI C TlepeMeHHOM. JlonycTrMble
3HauyeHus nepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTU MeXXJy BeJIMYMHAMU B BUJIE
dbopmyiibl. Berumcienus o ¢popmysiam. [IpeobpazoBaHue 6yKBeHHbBIX BbIDayKeHUH,
TOXKJECTBEHHO paBHble BbIpaKeHUs], TIpaBWia T[peoOpa3oBaHUs CyMM WU
TIPOU3Be/IeHNH, MpaBu/ia PaCKPbITUSI CKOOOK Y TMPUBe/IeHUs MOA0OHBIX C/laraeMbIX.

CBoliCcTBa CTeleHy C HaTypa/IbHbIM [OKa3aTesieM.

OpHouneHnbl U MHOTOUWIeHbl. CTeneHb MHOrousieHa. Crio)keHre, BBIUUTAHUE,
YMHOX€HWe MHOrOWwIeHOB. OpMyJbl COKpAalEHHOTO YMHOXEHUS: KBajpaT
CyMMbl U KBajpaT pa3HocTU. DopMmyna pa3HOCTA KBaJpaToB. PasnokeHue
MHOT'OU/IEHOB Ha MHOKUTEJIH.

YpaBHeHus 1 HepaBeHCTBaA



YpaBHeHUe, KOpeHb ypaBHeHWs, TMpaBuia TpeoOpa3oBaHUsi ypaBHeHUs,
PaBHOCU/IBHOCTb YPaBHEHUM.

JIuHeilHOe ypaBHEHHEe C OJHOW TepPeMEHHOM, UWC/I0 KOpPHeW JIMHEMHOTrO
ypaBHeHMs], pelleHue JIMHeWHbIX YypaBHeHWM. (CocTaB/ieHMe YpaBHEHUU I10
yCJIOBUIO 3a7iaui. PellleHre TeKCTOBBIX 3a/iau C TIOMOLLbI0 YPAaBHEHHH.

JIuHeliHOe ypaBHeHUe C IByMsl IepeMeHHbIMU U ero rpaduk. Cucrema AByx
JIMHEMHBIX ypaBHEHWM C [BYMs MepeMeHHbIMHU. PelleHue cucTeM ypaBHEHUU
croco6oM TMOACTaHOBKU. [IpuMephl pellleHHs] TEKCTOBBIX 3aZlau C ITOMOIIbIO
CUCTeM ypaBHEHUIA.

8 KJ/IACC

Uuc/ia 1 BBIUMC/IeHUs

KBasipaTHbIM KOpeHb M3 uuciaa. [loHsTHe 00 wuppaijMoHa/IbHOM YHCIIe.
HecsitnuHble TIPUO/IKEHUST Uppal[MOHa/IbHBIX urcesn. CBolcTBa apudMeTHUeCKUX
KBa/IpaTHBIX KOpHel U uX MpuMeHeHUe K TTpeoOpa30BaHKI0 UHCIOBLIX BbIDayKeHUH
Y BbIUUC/IeHUsIM. [lelicTBUTe/TbHBIE UKC/Ia.

CrerneHb C Lie/IbIM MOKa3aTesieM U eé cBolicTBa. CTaHAapTHas 3aMUCh UMC/a.

AnredpanueckKne BbIPpa)KeHHs

KBazipaTHbI ~ TpEéXusieH, pa3/io’KeHWe KBaJIpaTHOTO  TpéxujeHa Ha
MHOJKUTEJIH.

Anrebpanueckast ApoOb. OCHOBHOe CBOMCTBO anreOpandeckod JpoOH.
CnokeHue, BbIUMTaHWE, YMHOXEHHe, Je/ieHHe anreOpandeckux Apobeii.
ParoHabHBIe BRIpaXKEHHS U UX IpeoOpa3oBaHue.

YpaBHeHUsA ¥ HepaBeHCTBA

KBazpaTHOe ypaBHeHMe, (opmyJja KOpHeHW KBaJpaTHOrO YypaBHEHWMS.
Teopema Bueta. PellleHre ypaBHeHMM, CBOASIIUXCS K TUHEWMHBIM U KBaJIpaTHBIM.
[MpocrTeiiiivie ApoOHO-paljOHaIbHbIE YpaBHEHUS.

['pacdmueckass uHTeprpeTalysi ypaBHEHUM C JBYMsI [IepeMeHHbIMU U CUCTeM
JIMHENHBIX YpaBHeHUM C JByMsi TepeMeHHbIMH. [IprMepnl peleHusi CUCTEM
He/TMHeMHbIX YpaBHEHU C IByMsl IIepeMeHHbIMHU.

PelrieHre TeKCTOBBIX 3a/iau ajrebpanvecKrM CIIocoO0M.

UucnoBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO C OJTHOW NepeMeHHOM.
PaBHOCM/IBHOCTE HepaBeHCTB. JIMHeliHble HepaBeHCTBA C OJHOW TMEepeMEeHHOM.
Cucrembl IMHEVMHBIX HEPABEHCTB C OJJHOM TTlepeMeHHOM.

DyHKIUH

[Tousatve ¢yukouu. O6nacTb ompesesieHUss W MHOXECTBO 3HAueHWH
dbynkiyu. CrocoObl 3a1aHust PYHKITHIA.



I'padvik dyHkumu. UteHue cBoulcTB GyHKUMU 10 eé rpaduky. [Ipumepsl
rpadukoB GyHKLIWMA, OTPaXKarollUX peasbHbIe MPOLeCChI.

OyHKIMY, OIUCHIBAIOIIME TPsSMYyI0 U OOpaTHYIO TMpPOMNOpPIMOHATbHbBIE
3aBUCUMOCTH, UX rpaduku. OyHKUuK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pelilieHVe ypaBHEHUHN U CUCTeM YpaBHEHU.

9 KVIACC

Yuc/ia ¥ BBIYUC/IeHHUSA

ParfoHaibHBIe UKMC/la, UppaljioHa bHbIe UKC/Ia, KOHeUHble U GeCKOHeuHbIe
JecaTUUHbIe Apobu. MHOXKeCTBO [1eHCTBUTE/IbHBIX UKCerl, AelCTBUTEeTbHbIE UMC/Ia
Kak OeckOHeuHble JecATHYHbIe [ApoOM. B3aMHO OJHO3HAUHOE COOTBETCTBHE
M€Ky MHOXXKeCTBOM [IeCTBUTEeTbHBIX UXCe/T U KOOPAWHATHOM TMPSIMOU.

CpaBHeHUe [IeUCTBUTE/bHBIX 4uCe, apudMeTUyecKue [JeUCTBUSI C
JleUCTBUTETbHBIMY YMC/IaMHU.

Pa3Mepbl 0OBEKTOB OKDY)KAlOIlero Mupa, [JIUTeTbHOCTb TIPOLeCCOB B
OKpY>Karoll[eM MUpe.

[TpubmkéHHOe 3HaueHWe BeJTMUMHBI, TOUHOCTb NTpUbmKeHrsa. OKpyTieHre
yucen. [Ipuknka v oLjeHKa pe3y/IbTaTOB BEIYUC/IEHUM.

YpaBHeHus 1 HepaBeHCTBaA

JIuHeliHOe ypaBHeHUe. PellleHre ypaBHeHUM, CBOASIIMXCS K ITMHEUHBIM.

KBazipaTHOe ypaBHeHHe. PellieHre ypaBHeHWM, CBOJSILMXCS K KBaJIpaTHBIM.
bukBazspaTtHOoe ypaBHeHUe. [IpvMephl pellleHHs YpaBHEHUW TPeThber U YeTBEPTOU
CTerneHel pa3ioXkKeHrueM Ha MHOXKUTEJTH.

PerieHne gpoOHO-pal[OHaNMbHBIX ypaBHeHHUH. PellleHre TEKCTOBBIX 3afau
anrebpanvyecKM MeTO/IOM.

YpaBHeHUe C BYMs MepeMeHHbIMUA U ero rpaduk. PelieHue cuctem ABYX
JTMHENHBIX YpaBHEHUM C IBYMsl lepeMeHHbIMU. PellieHre cucTeM IBYX ypaBHEHUM,
O/IHO M3 KOTOPBIX JIMHEWHOe, a [Apyroe — BTOpOM cTemeHU. ['paduueckas
VHTepIIpeTalys CUCTeMbl YPaBHEHUU C IBYMsI TepeMeHHbIMU.

PerrieHre TeKCTOBBIX 3a/1au a/reOpanueCcKrM CII0COO0M.

YucoBble HepaBeHCTBAa U UX CBOMCTBA.

PellleHue /MHEWHBIX HEpPaBEHCTB C OJHOM TlepeMeHHOU. PellieHne cuctem
JIMHEWHBbIX HEepaBeHCTB C OJHOW mepeMeHHOW. KBaJpaTHble HepaBeHCTRBa.
I'pacdviueckasi uHTepripeTaldss HepPaBeHCTB M CUCTEM HEPaBeHCTB C [IByMs
repeMeHHbIMH.

DyHKIMH

KBagpatuuHasi QyHKuus, eé rpaduk U cBoiicTBa. [lapabosa, KOOpAUHATHI
BEpIIMHBI 11apab0JIbl, 0Cb CAMMETPHH ITapadoJIbI.



I'paduku QyHkumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = [x|, 1 ux
CBOMCTBA.

YucoBbie moc/1eA0BaTeIbHOCTH U NPOTrPecCUy

[ToHsiTHE UKCIOBOW TIOC/IEJOBAaTeNbHOCTU. 3a/laHue I10C/e/l0BaTe/IbHOCTH
PEKyPPeHTHOU (opMyIor U (hOPMYJION N-TO YJeHa.

ApudpmMeTrueckas ¥ reomerpuueckasi nporpeccud. dopmysnbl n-ro ujaeHa
apu(pMeTUYECKON U reOMeTPUUeCKOW MPOrpeccui, CyMMbI TT€PBBIX N U/IEHOB.

N306paxxeHre ujeHOB apu(dMeTHUYeCKOM M TeOMeTpUUeCKOi TIporpeccuit
TOYKAaMH Ha KOOPAWHATHOU MJIOCKOCTU. JIMHEWHBIM U SKCIOHEHLUaIbHbIA POCT.
C10>KHbI€ TIPOLIEeHTHI.



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

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpaMMbl yueOHOrO Kypca
«Asnrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

MpOSIBJIECHWEM UWHTepeca K TIPONUIOMY W  HACTOSIIEMY POCCUMCKOU
MaTreMaTWKH, 1[eHHOCTHbIM  OTHOLIEHWeM K JOCTW)KeHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbI, K MCIIO/Jb30BaHUI0 3TUX
JIOCTDPKEHUM B IPYTHX HayKaX U TIPUK/IaZHbIX cdepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 00513aHHOCTel TpaXkJiaHWHA M peann3aliii ero
rpaB, TMpeJCTaB/ieHWeM O MaTeMaTUYeCKMX OCHOBaX (DYHKLIMOHUPOBaHUS
Pa3MUHBIX CTPYKTYP, SIBJIEHWM, TIPOIelyp T'PakJaHCKOro oOIrecTBa (Harpumep,
BbIOODBI, OTIPOCHI), TOTOBHOCTBIO K O0CYKAEHUIO STUUECKUX MPOo0IeM, CBSI3aHHBIX
C TIPAKTUYECKHMM TpPUMEHeHHWeM [OCTW)KeHWM HayKu, OCO3HaHUeM BaKHOCTU
MOPaJ/IbHO-3TUUECKUX MPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BocliUTaHUE:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCcTHe B pellleHUuM T[paKTUueCKUX 3ajay
MareMaTh4yeCcKOl HamnpaB/JeHHOCTH, OCO3HAaHWEeM Ba)KHOCTHM MaTemMaTUueCcKOoro
oOpa3oBaHUsI Ha TIPOTSDKEHWM BCEM >KU3HM [IJIs1 YCIelIHOW mpodeccroHaTbHOM
JesITeIbHOCT M Pa3BUTHEM HeOOXOAWMBIX YMEHHH, OCO3HaHHBIM BbIOOpDOM U
TIOCTPOEHNEM WHVBHUAYaTbHON TpaeKTOpun 00pa30BaHus 1 XKU3HEHHBIX TJIAHOB C
YyUETOM JIMUHBIX UHTEPECOB U 0011]eCTBeHHBIX TIOTPeOHOCTel;

4) 3cTeTUYECKOe BOCIIUTAHHE:

CMOCOOHOCThIO K  SMOLIMOHAZTBbHOMY UM 3CTEeTUUYECKOMY  BOCIIPHUSITHIO
MaTeMaTHUUeCKUX OOBEeKTOB, 3a/lay, peIleHu, PacCy>KIeHWH, YMEHHUIO BUJETh
MareMaThuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTH HAyYHOr'0 NMO3HAHMA:

opveHTallieli B [leATeTbHOCTM Ha COBPEMEHHYI0 CHUCTeMY HayUHbIX
TIpe/iCTaB/eHnd 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS ueioBeKa, TPUPO/bI U
o0IriecTBa, MOHWMaHWEM MaTeMaTHUeCKOW HayKuh KakK cdepbl ueoBeuecKou
JesiTeNTIbHOCTH, 3TaroB €€ pa3BUTHSI M 3HAUMMOCTH [Ji1 Pa3BUTUS LIMBU/IM3aLWH,
OBJIa/IeHHeM SI3bIKOM MaTeMaTWKU W MaTeMaThueCKOW KYJbTypol KakK CpefiCTBOM
MO3HaHUSI MWpA, OBJIAJIEHHEeM TMPOCTEUIIMMY HaBbIKaMU UCC/IeI0BAaTeIbCKON
JesiTeNTIbHOCTY;



6) ¢usnueckoe BocnuTaHue, (GopMHUPOBaHHE KY/LTYPbl 3[0POBbsS H
IMOLIHOHA/ILHOT0 0/Iaromo/TyYus:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTUueCKrhe 3HaHUsI B HHTepecax CBOEro
3[0POBbS, BeJeHWs  3/0pOBOTO  obOpa3a >Ku3HM (370pOBOe  IUTaHUe,
cOa/laHCUPOBAHHBIM PEXXUM 3aHATUM W OT[AbIXa, PperyaspHas Qusnueckas
aKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBblKa pedieKCUU, MNPU3HAHUEM CBOEro
TipaBa Ha OIIMOKY M TaKOTO >Ke MpaBa J[Pyroro 4ejioBeKa;

7) 3Ko/I0TNYecKoe BOCIUTaHUe:

opueHTal[1ell Ha MpYMeHeHHe MaTeMaTUUeCcKUX 3HaHUM /sl pellieHus 3a/au
B 00/1aCTH COXPAaHHOCTH OKPY>KaloIllel CpeJbl, IJIAHUPOBAHUS TIOCTYIKOB M
OLIEHKM MX BO3MOXXHBIX TMOC/AeJCTBUM [IJI1 OKpYy>Kalollleld Cpejibl, 0CO3HaHHEeM
r7100a71bHOTO XapaKTepa 3K0JI0THYeCKUX TTpo0JieM U MyTel X pelleHus;

8) aganTauusa K U3MEHAIMMCH YC/JI0BUAM COIMA/IbHOM M MPUPOAHOM
cpe/bl:

TOTOBHOCTBIO K [JIeWCTBUSIM B YCJIOBUSIX HeONpezeéHHOCTH, TOBBIIIEHUIO
YPOBHSI CBO€M KOMITETEHTHOCTH Uepe3 MPaKTUUeCcKyro JesTe/IbHOCTb, B TOM UHCJie
YMEHHEe YUUTLCSA y JAPYTHUX J/Ofel, NpruobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUs1, HaBbIKW Y KOMIETeHLUU U3 OMbITa IPYTUX;

HeoOXOAUMOCTbI0O B (DOPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM UHCIIe
dbopMypoBaTh UeH, TIOHSATHS, TUTIOTe3bl 00 00beKTax U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaThb JAePUIUTBI COOCTBEHHBIX 3HAHHUH U
KOMIeTeHTHOCTeH, IJlaHUpOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalui0, BOCIPUHUMATh
CTPECCOBYI0 CHTYyallMl0 KakK BBI30B, TPeOYIOIMA KOHTPMep, KOPPEKTHPOBATh
TpUHUMaeMble pellleHUs U JelcTBusi, (OpMy/HMpOBaThb W OLleHHWBAaTh PUCKU M
rocnezCTBYsl, POPMUPOBAThH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe el CTBHSs

Bba3oBble jioruyeckKue AeficCTBUs:

e BBISIB/ISITh U XapaKTePU30BaTh CyllleCTBEHHbIe MPU3HAKU MaTeMaTUYeCKUX
00BEKTOB, TMOHATUM, OTHOIIEHUW MEXIy TOHATUSIMH, (HOPMYJ/IUPOBaTh
orpefie/ieHUs]  TOHATWM, YCTaHaB/IMBaTh  CyILIeCTBEHHbIM  IIPU3HAK
K/accuuKaliy, OCHOBaHHUs /i1 0000IIeHrss W CpaBHeHWs, KpUTepuu
TIPOBO/JJMMOI'0 aHa/M3a;

e BOCIPUHMMATh, (HOPMYy/IMpPOBaTb W  TPeoOpa30OBbIBaTh  CYXKAEHUS:
yTBep/WTe/IbHble U OTpULlaTe/ibHble, eJAWHUYHbIe, UYaCTHble U 0OIIue,
yCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHMUeCKhe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HAO/MIOJEHUAX U YTBepXKJeHUSX,
npejjiaraTh ~ KPpUTepUM  [/Is1  BbISB/IEHUWSI  3aKOHOMEpDHOCTed U
NIPOTUBOPEYNI;

Jle/1laTh BBIBOZIbI C KCIIO/Ib30BAaHWEM 3aKOHOB JIOTWKM, JeNyKTHUBHBIX U
VH/IYKTHBHBIX YMO3aK/IH0UeHUH, YMO3aK/IF0UeHUM 110 aHa/IOTHY;
pa3buparh [j0Ka3aTe/sbCTBa MaTeMaTUUeCKUX YTBepKJeHHuH (TIpsiMbie U OT
MIPOTUBHOTO0), TMPOBOAUTH CaMOCTOSITE/IbHO HEC/IOXKHbIE [l0Ka3aTe/bCTBa
MaTemMaTUuecKux (PakToB, BBICTPaUBaTh apryMeHTal[i0, [PUBOJUTH
NIpYMepbl U KOHTPIpHMepbl, 000CHOBBIBaTh COOCTBEHHbIE PACCY K/EHNS;
BbIOMpaTh croco0 peleHus: yyeOHOUM 3aauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TIOAXOAAIIMA C YYETOM
CaMOCTOSITEJIbHO BbIZIe/IEHHBIX KDUTEPHUEB).

Ba3oBble HcciejoBaTe/IbCKHE JeHCTBYA:

VICII0J/Ib30BaTh BOMPOCHI KAaK MCC/Ie0BaTeNbCKU MHCTPYMEHT IMO3HaHWS,
dbopmMyMpoBaTh BOMPOCH], (PUKCUPYIOLHEe TPOTHBOpeure, Tpobiemy,
CaMOCTOSITeJTbHO yCTaHaB/IMBaTb WCKOMOe U JaHHoe, (OpPMUPOBAaTh
TUNoTe3y, apryMeHTHPOBaTh CBOKO MO3UL[MIO0, MHEHUE;

MPOBOJUTh [0 CaMOCTOSITE/IBHO COCTaB/IEHHOMY IIJIaHY HEC/I0XKHBIU

JKCTIEpUMEHT,  Hebo/bllloe  WCCAefoBaHHWE  TI0  YCTaHOBJIEHHUIO
0COOEHHOCTeI MaTeMaTUUecKoro oO0LeKTa, 3aBUCUMOCTeH OO0BeKTOB
MeXay coboi;

camMoCToATe/TIbHO (hopMyIMpoBaTh 000011[eHHsT ¥ BLIBO/IbI 10 pe3y/ibTaTaM
MPOBe/IEHHOTO HabJIIOZIeHNs, UCC/e/JOBaHUsl, OLIEHUBAaTh [OCTOBEPHOCTh
TIOJTYYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMI;

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

Pabora c uHdopmanmeii:

BBISIB/IATH HEJOCTAaTOUYHOCTb W M30BITOUHOCTh HH(OPMALNY, AAHHBIX,
HeoOXOUMBIX /ISl pellieHUs 3a/laul;

BbIOMpATh, aHa/JIU3WPOBAaTh, CHUCTEMAaTH3UpPOBaTb W MHTEPIIPETUPOBAThH
vH(bOpMaI[1IO pa3TMUHbIX BUOB U (JOpM TIpe/iCTaB/IeHUS;

BbIOMpaTh ¢opMy TmpeAcTaB/ieHUsT WHGOPMAlMM W W/UTFOCTPHUPOBATh
pelllaemMble 3aZlaud CXeMaMH, AuarpaMmamH, WHOW TpaduKoi U uX
KOMOUWHAI[USIMU;

OlLleHUBaTh HaZEKHOCTb WHGMOPMAI[MK 10 KPUTEpHsIM, IIpe/JIo)KeHHbIM
yuuTesieM WU CopMyIUPOBAHHBIM CaMOCTOSITE/TbHO.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS:



BOCTIpUHUMAaTh U (OPMYy/IMPOBAaTh CYXKIEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI1leHus1, sSICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3PEHUsI B YCTHBIX M IMHCbMEHHBIX TEKCTaxX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jaui, KOMMEeHTHUPOBATh MOTyUeHHbIN pe3y/bTar;

B X0/ie 00CYKZIeHUs 3a/laBaTh BOIIPOCHI 110 CYI[eCTBY 00CYKAaeMOii TeMBbl,
nipo6sieMbl, pelllaeMoi 3aJjauu, BbICKa3biBaTh W/eH, HalleJleHHbIe Ha TOUCK
pEeLlIeHHsI, COTOCTaB/IATh CBOM CYXKIEHHS C CYXIEHUSMH JPYTUX
YUaCTHUKOB /Majiora, 0OHapy>KUBaTh pa3/luuie W CXOJCTBO IO3WIUH, B
KOppeKTHOU (opme GopMyTUPOBATh Pa3HOIJIACKsI, CBOU BO3Pa>KEeHUST;
Mpe/ICTaB/ISITh ~ pe3y/abTaThl  pellleHds  3ajaud,  SKCIIePUMEeHTa,
WCC/Ie[IOBAaHMS,  IPOEKTa,  CaMOCTOATeTbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUSI C YUETOM 3a/1au Mpe3eHTal[ii U 0COOeHHOCTel ay/[UTOPHH;
MOHUMAaTh W WCIOMb30BaTh  IpPEUMYI[eCTBA  KOMAaHJHOM U
WHAVBUyalbHOM paboTbl TMpH pellleHuH YueOHbIX MaTeMaTH4eCKUX
3a71ay;

TIPUHAMATh 1[e/Tb COBMECTHOM ZiesiTe/IbHOCTH, TUIAHWPOBATh OpPraHU3al[Hi0
COBMECTHOM paboThl, pacmpefensaTb BHAbI paboT, AOroBapHUBaThCS,
obcy>XIaTh TIpoLiecC M pe3ynbTaT paboTel, 000011jaTh MHEHHS] HEeCKOJIbKUX
JIIOf1el;

yuaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCykaeHus, ob6MeH
MHEHUSIMH, MO3TOBble INTYPMbl W JIpDyTHe), BBITIOJHATH CBOK YacCThb
paboThl ¥ KOOPAUHUPOBATb CBOM ZIEUCTBUS C [PYTUMU UjleHaMU KOMaH/bl,
OlLIeHMBAaThb KaueCTBO CBOEro BK/ajZia B OOLIUH TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

Pery/saTHBHBbIE YHUBEpPCa/IbHbIE yUeOHbIe AeiiCTBUSA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TI/IaH, a/IfCOPUTM pellleHrs 3afauu (MU ero
YacTb), BbIOMpaTh CI0COO peleHust C YUYETOM HMEIOIUXCS PeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpPOBaTh W KOPPEKTHUPOBAaTh
BapUaHThI pellieHri C y4ETOM HOBOM MH(MOPMaLUU.

CaMOKOHTPOJIb, SMOLIMOHA/IbHBIM UHTE/I/IeKT:

BMa/ileTh criocobaMu  CaMOIIPOBEPKH, CaMOKOHTpOJISi —Tpolecca U
pe3y/ibTaTa pelleHrs MaTeMaThUueCKOU 3a/jau;

npeJiBU/leTb TPYAHOCTH, KOTOpPble MOTYT BO3HHUKHYTb IPU pelleHur
33/laud, BHOCHUTb KOPPEKTHBbI B /[IeSiTeJIbHOCTb HAa OCHOBE HOBBIX
00CTOSATeNHCTB, HalJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEM;
OLIeHMBATh COOTBETCTBUE pe3y/bTaTa AesiTe/IbHOCTH MOCTaBA€HHOW L1
Y YCJIOBUSIM, OOBSICHATb TIPUYMHBI JOCTV)KEHUSI UK HeJOCTYKeHUS Lie/H,
HaxO/IUThb OIIUOKY, AaBaTh OLIeHKY MPHOOPeTEHHOMY OIIBITY.



INPEAMETHBIE PE3YJ/IBTATHI

K KoHIily o0yueHMss B 7 KJ/acce OOydarOl[UHACS TIOAYUHUT CJIeAYIOL[He
TIpeIMeTHbIE Pe3y/IbTaThl:

Yucia v BBIYMC/IEHUSA

BBINONMHATh, CcOueTasi YCTHble W THMCbMeHHble TMPUEMBI, apudMeTHUYecKue
JIENCTBUS C parjioHaTIbHBIMU YK C/IaMH.

HaxoauTb 3HaueHHsI YHWC/IOBBIX BbIDa)KEHWM, MPUMEHSITh Pa3HOOOpa3HbIe
criocobbl ¥ MPUEMBI BBIUMC/IEHUs 3HaUeHUN APOOHBIX BBIPa)KEHHM, CO/IepKall[uX
0OBIKHOBEHHbIE U JIeCATUUHBIE IpO0H.

[TepexouTh OT OAHOW (hOPMBI 3aMlMCHU UMCesl K Apyrou (rmpeoOpa3oBbLIBATh
JeCITUYHYI0 [poOb B OOBIKHOBEHHYIO, OOLIKHOBEHHYH) B [JeCSITUYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO AeCSITUYHYIO IPO0h).

CpaBHUBaTh U yIOPSJ0UMBaTh pallMOHA/IbHbIE UKCIA.

OKpyrJTh YnC/Ia.

BBINOMHATh IPUKHUKY U OI[eHKY pe3y/bTaTa BEIUMC/IEHHH, OLIeEHKY 3HaueHWH
YKCJIOBBIX BBIPDA)KEHUU. BBITIOMHATE AEUCTBUS CO CTeTeHSIMH C HaTypa/bHbIMU
TIOKa3aTesIsIMU.

[lpuMeHAT>  TIPU3HAKW  JIeJTAMOCTH,  pa3/iokeHWe Ha  MHOMKHUTENIN
HaTypa/IbHbIX UHCeJI.

Pemmiath TMPaKTUKO-OPUEHTHPOBAHHbIE 3a/lauM, CBsi3aHHbIE C OTHOIIIEHHEM
Be/IMUMH, TPOMOPLIMOHANLHOCTEIO BeJIMUWH, TIPOLIEHTaMH, WHTEepPIIPeTUPOBaTh
pe3y/ibTaThl peIlleHus 3aZiau C YUETOM OrpaHHUYeHMH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 00BEKTOB.

AnredpanuecKne BbIPpa)KeHHs

Wcnonb30BaTh anrebpandyeckyrd TEPMHUHOJIOTHIO U CUMBOJIMKY, TPUMEHSITh
eé B rpoljecce 0CBOeHUsI yueOHOTO MaTepuara.

Haxoautb 3HaueHuss OyKBEHHBIX BBID)KEHHI TIPW 3aJjaHHBIX 3HAUEHUSIX
TepeMeHHbIX.

BeimonHaTh — MpeoOpa3oBaHUsi  LIe/IOTO  BbIpaKeHWs] B MHOTOWIeH
TIpUBeIeHHeM TI0/J0OHBIX CTlaraeMbIX, paCKpPbITHEM CKOOOK.

BbIMOMHATE yYMHOXKEHWe OHOWIeHa Ha MHOTOWIeH W MHOTOWIeHa Ha
MHOTOYJ/IeH, TIPUMeHSITh (POPMYJIbl KBaZipaTa CyMMbI 1 KBa/[paTa Pa3HOCTH.

Ocyl1iecTBiATh pasfo)kKeHue MHOTOWIeHOB Ha MHOXKUTe/NHW C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIllero MHOXKWTeNs, TPYMITUPOBKH  CJlaraeMbIX,
nipyuMeHeHHsT GOpPMYJT COKPAI[EHHOTO YMHOKEHHUS.

[TpuMeHsATH TpeoOpa30BaHUsI MHOTOUIEHOB [jisl PellleHUs pa3/TMUHbIX 3a/iau
13 MaTeMaTUKH, CMe)KHBIX TIPeJMEeTOB, U3 peaibHOM MPaKTHKHU.

Mcnonmp30BaTh CBOKMCTBA CTeleHed C HaTypa/lbHBIMHM TIOKa3aTe/IsAMU /ISt
ripeoOpa30BaHus BbIPAXKEHHH.



YpaBHeHMa U HepaBeHCTBA

PelliaTh /MHEMHBbIE ypaBHEHHs C OAHOM IepeMEHHOW, MPUMEHssI MpaBW/ia
repexoZia OT UCXO/IHOTO YpaBHEeHUs K PaBHOCU/IbHOMY eMy. IIpoBepsiTh, SIBASETCS
JIX YMCJIO KOPHEM ypaBHEeHMUSI.

[TpuMeHATH rpaduuecKrie MeTOAbI TIPY PellleHUH JIMHEeHHBIX YpaBHeHUN U UX
CUCTEM.

[TonbOvpaTh TMpUMephbl Tlap YHCeNd, SBJSIOIMIUXCS pellleHreM JIMHeMHOTo
ypaBHeHWUs C IByMsl [lepeMeHHbIMHU.

CTpouTh B KOODAWHATHOW IJIOCKOCTH TpaduK JMHEHHOTO YypaBHEHHUS C
JByMsI TlepeMeHHbIMH, TI0J/ib3ysCh TpadMKOM, TIPUBOJUTHL TIPUMeEpHI pellleHus
ypaBHeHMS.

PeriaTh CUCTeMbI JBYX JIMHEUHBIX YpaBHEHUM C JIByMsi lepeMeHHbIMU, B TOM
yucsie rpauuecku.

CocTaB/iAiTb U pelllaTh JIMHEWHOe ypaBHEHWe WM CHUCTeMY JIMHeHHBIX
ypaBHEHWM TI0 YCJOBMIO 3a/laud, WHTEpPIIPeTUPOBaTh B COOTBETCTBUM C
KOHTEKCTOM 3a/lauM MO0TyYeHHbI pe3y/bTar.

DyHKIUU

M306paxaTb Ha KOOPAMHATHOM MPSMOM TOUKH, COOTBETCTBYIOLI[ME 3aZJaHHBIM
KOOp/IMHATaM, Jyud, OTPe3KH, UHTePBaJbl, 3alMChIBaTh YUC/IOBbIE IPOMEXYTKH Ha
anrebpanveckoM si3bIKe.

OTmeuaTh B KOODJWHATHOW TUIOCKOCTU TOUKHW TIO 3aJaHHBIM KOODJWHATaM,
CTPOUTH rpauKu MHeUHbIX QYyHKIMHA. CTpouTb rpaduk QyHKIUU Y = |X|.

OnuceiBaTh C TOMOIIBbIO  (GYHKI[MMA W3BECTHbIe 3aBUCUMOCTU  MEXIY
Be/IMUMHAaMU: CKODOCTb, BpeMs, pacCTOsiHWe, LieHa, KOJIMUeCTBO, CTOMMOCTD,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00bEéM pabOoTHI.

HaxoauTtb 3HaueHue (GYHKLMU 10 3HAUEeHHIO eé apryMeHTa.

[TonumaTh rpaduyeckuii criocob Tipe/icTaB/ieHUss W aHa/iv3a WHbOpMaIH,
W3B/IeKaTh U UHTEPIIPeTUPOBaTh MHGMOPMaIUio U3 rpauKOB peasbHbIX MPOLeCCOB
Y 3aBUCHAMOCTEM.

K koHily obyueHuss B 8 ksacce oOyuarol[uiicsi TOAYUUT CJieAyHoLre
Tipe/iIMeTHbIE Pe3y/bTaThl:

Yuc/ia ¥ BbIYMCIEHUS

Mcnonbp30BaTh HauabHblE TIPeACTAB/IEHHS O MHOXECTBE eMCTBUTETbHBIX
yuces /il CpaBHEHUS], OKPYT/IeHUsI ¥ BbIUMC/IeHNH, n300pakaTh AelCTBUTeTbHbIe
yKCJia TOYKaMy Ha KOOPJWHATHOU MPSMOM.

[TpuMeHsITb TOHATHE apu(GMeTUUYeCcKOro KBa/[paTHOTO KOPHS, HAaXOAUTh
KBa/IpaTHble KOPHH, WCIIO/b3ys TPU HEOOXOAWMOCTH Ka/IbKY/ISITOD, BBITIOJHSTh
npeoOpa3oBaHusl BBIPDA)KEHHM, CO/lepP)Kall[uX KBajlpaTHble KOPHHU, WCIIOJb3Ys
CBOMCTBa KOPHEM.



M cnonp30BaTh 3amMCcH OOJBIIMX M MaJbIX YKCe C TIOMOIIBbIO /IeCATUYHBIX
npobeii u creneHeit urca 10.

Anredpanueckue BbIpaXKeHHS

[IpyMeHSITb TOHATHE CTeleHWu C Le/bIM [OoKa3aTejeM, BbIOJIHSATh
nipeoOpa3oBaHys BLIpAKEHUM, CO/IePXKAII[UX CTeTIeHH C 1[e/TbiM TI0Ka3aTeIeM.

BBINOMHATE TOXAECTBeHHbIe Tpeobpa3oBaHUsl PALIMOHATIbHBIX BbIPA’KeHUHN
Ha OCHOBe IMpaBW/I ZIeMCTBUHN HaJi MHOTOU/IeHaMU U anreOpanueCcKUMU pobsiMu.

PacknazipiBaTh KBaZpaTHbIX TPEXUJIEH HA MHOXKUTETH.

[TpuMeHATH 1peoOpa30BaHUsI BhIPAXKEHUM [I7IsI PellieHus Pa3/InuHbIX 3a7jau U3
MaTeMaTHUKH, CME>KHbIX MPeJMEeTOB, U3 PeaibHOM TTPAKTHKH.

YpaBHeHus U HepaBeHCTBA

PellaTh /MHeliHbIe, KBaJpaTHble YpaBHEHWSI YW paljMOHa/bHbIE YpaBHEHUS,
CBOJSILIYECS K HUM, CUCTEMbI IBYX YPaBHEHUH C ABYMsI llepeMeHHbIMHU.

[IpoBOAUTH TIPOCTEUILINE WUCC/IeOBaHNSI YPAaBHEHUWH U CUCTEM ypaBHEHUM, B
TOM YUCJIe C TIpUMeHeHreM rpaduueckyx mpefcTaBaeHul (ycTaHaB/IMBaTh, UMeeT
M ypaBHEHWEe WIA CHUCTeMa ypPaBHEHWM pelleHus, eC/d UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT C/IOBECHOM (hOPMY/JIMPOBKHM 3aJaud K eé anreOpandecKkoiu
MOJielM C TIOMOIIbIO COCTaB/€eHUSI ypaBHEHWSI WM CHUCTeMbl YpaBHEHUH,
VHTEpIIPeTUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjauM TOJTyYeHHbIN pe3y/ibTar.

[TpuMeHsITb CBOMCTBA UWC/JIOBBIX HEPABEHCTB /JIi CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEKWHble HepPaBeHCTBa C OJHOW TEepeMeHHOM M HX CUCTeMBbI, [aBaThb
rpaMuecKyr0 WIIKOCTPAllUI0 MHOKeCTBa pellleHWld HepaBeHCTBa, CHUCTeMbl
HEepaBeHCTB.

DyHKIUU

[ToHuMaTh M WCIO/Ib30BaTh (DYHKLIMOHAJIbHbBIE TIOHATUSI U SI3bIK (TEPMHHBI,
CUMBO/IMUeCKre 0003HaueHUsi), orpeensTh 3HaueHWe (YHKIMU TI0 3HAUeHUIO
apryMeHTa, orpeJe/siTb CBOUCTBa (DYHKI[MH T10 eé rpaduKy.

Ctpouts rpaduku 3/eMeHTapHbIX GYHKLWN BUA:

y = k/x, y = x2, y = x3,y = [x|, y = VX, ONuchIBaTb CBOMCTBa YMC/IOBOM
byHKUMY 110 e€ rpaduKy.

K xoHily obyuenus B 9 kjiacce oOyvaromMiics TIOAYUYMUT CleJyHOLue
ripeiIMeTHbIe Pe3yJ/IbTaThl:

Yucia v BbIUMC/IeHUA

CpaBHUMBaTh U YIOPSJOYUBATh palliOHA/IbHbIE U UpPal[MOHaIbHbIe YUC/IA.

BbINONMHATE apudMeTUUeCKHWe [eUCTBUS C PpalMOHA/TIbHBIMU  UYMC/IaMH,
coueTass YCTHble W TMCbMEHHbIe TIPUEMBI, BBIMOJHAT BBIUMCAEHUSI C
VppalOHaIbHBIMU UMCIaMHU.



HaxoauTb 3HaueHWs] CTeleHed C 1le/lbiIMKA TIOKa3aTeJssMA W KOpHeEH,
BBIUMC/ISITh 3HAUEHHST YMC/IOBBIX BhIpaXKeHUH.

OKpyr/iiTb  1eHCTBUTE/bHbIE YWC/IA, BBIOJHATL TIPUKUAKY pe3y/bTara
BBIUMC/IEHUH, OIIeHKY UMC/IOBBIX BhIpaXKeHUH.

YpaBHeHMa U HepaBeHCTBA

Pemath /MHelHble W KBa/paTHble YpaBHEHWs, YPaBHeHUs, CBOJSAIIMECS K
HUM, TIpOCTelIre ApoOHO-pallOHAIbHbIE YPaBHEHHUS.

Pemmath cHCTeMBbI [BYX JIMHEWHBIX YpaBHEHWM C JABYMsI TepeMeHHbIMH U
CUCTeMbI IBYX YPaBHEHUM, B KOTOPBIX OJJHO ypaBHeHe He SB/ISIeTCs TMHEeMHbIM.

PeriaTh TeKCTOBBIe 3aZiauud  anreOpaniueCcKMM CIocoboM C  TIOMOII[bIO
COCTaBJIeHHs YPABHEHHMsI UJTH CUCTEMBI [IBYX yPaBHEHUH C IBYMSI TlepeMEeHHBIMH.

[TpoBOAUTE TIPOCTEHINIME WCCIeJOBaHUS YPaBHEHUM M CUCTeM ypaBHEHUH, B
TOM YKCJie C TIpUMeHeHreM rpaduuecKux mpezcTaB/ieHuil (yCcTaHaB/IMBaTh, UMeeT
71 ypaBHEHHWe WM CUCTeMa YpaBHEHWM pellleHusi, ec/ii UMeeT, TO CKOJbKO, U
ripouee).

PeliaTh /MHelHble HepaBeHCTBA, KBa/lpaTHble HepaBeHCTBA, H300pakaTh
pellileHHe HepaBeHCTB Ha YMC/IOBOW TIPSIMOM, 3alMChIBaTh pellleHre C TTOMOIIbIO
CUMBOJIOB.

Pematb  CHUCTeMBbI  JIMHEMHBIX  HEpPaBEHCTB, CHCTEMbl HEpPaBEHCTB,
BK/IIOUAOII[Me KBa/IpaTHOe HEPAaBEHCTBO, W300pa)kaTb pellleHhe CUCTeMbI
HepaBeHCTB Ha YMCJIOBOM TIPSIMOM, 3aITMChIBATh pellleHre C TIOMOIIbI0 CMBOJIOB.

M cnonp30BaTh HEpaBeHCTBA TIPU PellieHWH pa3/InyHbIX 3a/1ay.

DyHKIMH

Pacrio3HaBaTh (YHKIMM W3yueHHBIX BUZIOB. [lOKa3biBaTh CXeMaTHYeCKH

pacroJ/io)keHre Ha KOOP/IMHATHOM M/IOCKOCTH rpadvKoB PyHKIMM Bua: y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBUCUMOCTH OT
3HaueHu! KO3()(PULIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUM.

CrpouTh ¥ M300pakaTh CXeMaTUuyecKu rpaduku KBaJpaTUUHBIX (YHKIUH,
OMNMCHIBAaTh CBOMCTBA KBaJPaTUUHBIX (PYHKIMM 110 UX TpaduKam.

Pacrno3HaBaTh KBaJpaTUYHYHO (PYHKLIWIO MO (PopMyJie, TIPUBOJUTH MPUMEDbI
KBa/IpaTUYHBIX (DYHKLIUK U3 peasbHOM KU3HU, (PU3UKHU, TeOMEeTPUM.

YucioBbIe MOC/IeA0BaTeIbHOCTH U POTrPecCum

Pacrio3HaBath apuMeTUUeCKyl0 W TeOMeTPUUYEeCKYH) TIpOrpeccuy Ipu
pa3HbIX criocobax 3aJaHusl.

BLITIO/IHATL ~ BBIUMC/IEHUST C  HKCIO/b30BaHWeM (GopMy/a N-rO  ujieHa
apudMeTUUYeCKOH 1 reoMeTpU4eCcKol Mporpeccuii, CyMMbI IepBbIX N U/IeHOB.

M300pakaTh ujieHbl TI0C/Ie[JOBaTeIbHOCTA TOUYKaMHW Ha KOOpAWHATHOU
TIJIOCKOCTH.



PeriaTh 3a7jaud, CBsI3aHHBIE C UHCOBBIMU I10CJ/I€[JOBAaTEIBHOCTSIMH, B TOM
yKC/Ie 3a/laud U3 peaibHOM »KU3HM (C MCITI0/Ib30BaHUEM KalbKy/ISITOpa, U(PPOBLIX
TEeXHOJIOTUH).



TEMATNYECKOE INTAHMPOBAHUE
7 KIIACC

KoimnuyecTrBo yacoB JJ/IeKTPOHHBbIE
HanMeHOBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KoHTpo/1bHBI IIpakTHYeckue
NpOrpamMMsl Bcero oOpa3oBaTe/IbHBIE
e paboTbI paboThI
pecypcsl
1 BelpakeHus1, TOXKeCTBa, ypaBHeHUs 19
2 OYHKLIUU 14 1
3 CreneHb C HaTypaabHbIM [OKa3aTeiemM 16 1
4 MHorousieHsl 20 1
5 @opMyJIbl COKPALLIEHHOI'0 YMHOXeHUs 14 1
6 CucTrembl TMHENHBIX ypaBHEHUH 13
7 [ToBTOpEHMe 1 06006IIEHHE 6 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




8 K/IACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
HanmMeHoBaHHe pa3/ie/ioB U TeM (yudposBbIe)
Ne n/nm KonrtpoibHeie | IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTsI paboThI
pecypchl
1 ParrioHa/ibHBIE IpOOH 15
2 KBazpaTHbie KOpHU 17 1
3 YpaBHeHUs1 U CUCTeMbl YpaBHEHUM 15 1
4 HepaBeHcTtBa 18 1
5 DyHKIUU 16 1
6 CreneHsb C 1]eJIbIM IT0Ka3aTeaeM 15
7 [ToBTOpeHMe 1 060011[eHIE 6 1
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nm KoHTpo/1bHBI IIpakTHUeckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
e paboTsI padoThI pecypeei
1 Uuncsna v BeluMC/IeHus. []elCTBUTe/IbHbIe 9
yucsa
) YpaBHeHus1 U HepaBeHCTBa. Y paBHEeHUS C 14 1
OZIHOM TlepeMeHHOU
3 YpaBHeHus1 1 HepaBeHCTBa. CUCTEMBI 14 1
ypaBHEHUH
4 YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 16 1
OyHKLIU 16 1
UucioBkle TI0C/1e/I0BaTe/IbHOCTH 15 1
. [ToBTOpEHMe, 0600ITIeHNe, CUCTEMATH3ALIHS 18 1
3HaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IIOYPOYHOE IVIAHUPOBAHUE

7 KITACC
J/IeKTPOHHBbIE
Jara nu¢poBbIie
Ko/muecTBo yacos u3yueHus | oOpa3oBaTe/IbHbIE
1:21 Tema ypoka pecypcoi
KonTpo/ibHBI IIpakTHUyeckue
Bcero
e paboThbI paboTsI
1 PanyioHanbHbIE YKCIa 1
) ApudmeTnueckre JeMCTBUS C paljiOHaIbHBIMU 1
4yuC/IaMu
3 ApudmeTnueckre JeiCTBUS C paljiOHaIbHBIMU 1
yucIaMu
4 Uucnosele BbIpaXKeHUs 1
5 BripaxkeHusi ¢ nepeMeHHbBIMUA 1
6 CpaBHeHMe 3HaueHuM BbIpaXkKeHU! 1
7 CBolicTBa /1eICTBUM HaJl UMCIaMU 1
8 ToxxmecTBa 1
9 ToskaecTBeHHbIe peobpa3oBaHUs 1
10 YpaBHeHUs U ero KOpHU 1
11 Pemenne ypaBHeHni 1
12 Perenvie ypaBHeHM 1
13 JIuHeliHble YypaBHEHUSI C OJHOM MepeMeHHOU 1
14 PemieHne MMHENHBIX ypaBHEHUs C OHOU 1
TepeMeHHOU




PelieHvie MMHEMHBIX ypaBHEHUS C OHOM

15 N 1
repeMeHHOMN
16 Peruenue ]IIiI’HEI\;IHbIX ypaBHEHUSI C OHOU 1
repeMeHHOU
17 PellieHuie 3a/1au ¢ MOMOII[bIO YPaBHEHUM 1
18 Pemenuie 3a/1au C MOMOLLBIO0 ypaBHEHUM 1
19 DopMyiibl 1
20 UucioBble IPOMEXKYTKH 1
21 UucnoBble IPOMEXYTKU 1
22 Yro Takoe QyHKIUS 1
23 Boruriciienuie 3HaueHu GyHKIMMU 110 popmyJie 1
24 Bbruriciienuie 3HaueHu GyHKIMU 110 popmyJie 1
25 I'paduk dyHKIMM 1
26 [psiMasi MpOMOPLIMOHANBHOCTD U ee rpauK 1
57 [TocTpoenue rpaduka npsmas 1
TMPOIOPLMOHA/ILHOCTh
28 JluHeiiHast PyHKLIYS U ee rpaduK 1
29 [ToctpoeHue rpadvika MTMHENHON QYHKIUU 1
30 [TocTtpoenue rpavKoB HyHKIMU 1
31 [Toctpoenue rpadvKoB HYHKIUH 1
32 [ToaroTOBKa K KOHTPO/IBHOM paboTe 1
33 KonTtponbHas pabora o TeMe «DyHKIUN» 1
34 OmnpejeneHyve cTereHy C HATyPa/IbHBIM 1
roKasaresem
35 YMHOXXeHHe cTerneHen 1
36 [enenue creneneu 1
37 YMHOKeHHe U ieJleHHe CTelleHen 1




38 BosBezeHue B cTerneHs Npou3BeeHus 1
39 Bo3BesieHue B CTelleHb CTeeHU 1
40 Bo3BejieHue B cTerneHb NpOU3BeieHYUs U CTeIleH! 1
41 OpHOU/IEH U ero CTaHAapTHBIN BU/, 1
42 YMHOXKeHMe O/JHOU/IEHOB 1
43 Bo3BesieHre olHOUIeHa B CTeleHb 1
44 Bo3BeneHure o/jHOU/IeHa B CTelleHb 1
45 DYHKIMHA y=X° U y=X> 1
46 ®YHKIMK Y=X* U y=X> U UX rpauKu 1
47 O OpoCTBIX U COCTAaBHBIX YMC/IaX 1
48 [ToaroToBKa K KOHTPOJIBHOM paboTte 1
49 KonrposnbHast paboTta 1o Teme «CTerneHb ¢ 1
HaTypa/bHbIM TOKa3aTeyiemM»
50 MHorousieH 1 ero CTaHJapTHbIA BU[ 1
51 Cno>xeHrie MHOTOU/IEHOB 1
52 BbruutaHve MHOTOU/IEHOB 1
53 CrnoskeHre ¥ BbIUMTaHHE MHOTOWIEHOB 1
54 Cro>xeHUe U BbIYMTaHUE MHOTOY/IEHOB 1
55 YMHOKeHUe OJJHOY/IeHa Ha MHOTOUJ/IeH 1
56 YMHOXeHre OIHOY/IeHa Ha MHOTO4/IeH 1
57 BriHeceHue 0011[eT0 MHOKHUTEIS 32 CKOOKH 1
58 BbIHeceHHe 00I1Iero MHOXKUTEJIS 32 CKOOKH 1
59 YMHOKeHre MHOTOU/IeHa Ha MHOTOWIeH 1
60 YMHOKeHre MHOTOU/IeHa Ha MHOTOU/IeH 1
61 YMHOXeHUe MHOrOu/ieHa Ha MHOI'OUJ/IeH 1
62 Pa3no)keHre MHOTOU/IeHa Ha MHO>KUTEJTH CITOCOO0M 1




TPYIIIUPOBKU

Pasno)keHne MHOro4jieHa Ha MHOXKUTE/THA CIT0COO0M

63 1
IPYIIMPOBKU

64 Pa3no)keHre MHOTOU/IeHa Ha MHOYKHTEJTH CIIOCOO0M 1
IPYIIIMPOBKU

65 [Ipou3Be eHrie MHOTOU/IEHOB 1

66 [Ipou3BejeHrie MHOTOUIEHOB 1

67 LeneHuve c ocTaTKOM 1

68 [ToaroToBKa K KOHTPO/IBbHOM paboTe 1

69 KontponbHast pabota o TemMe «MHOTrou/IeHbI» 1

70 Bo3BezieHue B KBafipaT U B Ky0 CyMMBI U pa3HOCTH 1
JIBYX BbIp@)KeHUM

71 Bo3BezieHue B KBafipaT U B Ky0 CyMMBI U pa3HOCTH 1
[IBYX BbIp@)KE€HUH

7 Pa3no)keHre Ha MHOXXUTEJTU C TTOMOLLbI0 (HhOpMYT 1
KBaZlpaTta CyMMBbI U KBaJipaTa pa3HOCTU

7 Pa3no)keHre Ha MHOXXUTEJTU C TTOMOLLbI0 (HhOpMYT 1
KBaZipaTa CyMMBbI U KBaJjpaTa pa3HOCTH

74 YMHOXKeHUe pa3HOCTU [JBYX BbIpaXKE€HUM Ha UX 1
CyMMYy

75 PasnoxeHuve pasHOCTU KBaZJpaTOB Ha MHOJKUTEJIA 1

76 Pasno)xeHre Ha MHOXXUTe/IM CyMMbI U Pa3HOCTH 1
Ky0OoB

77 [Tpeobpa3oBaHe 1]e/10T0 BhIpaXKeHUs] B MHOTOW/IeH 1

78 [Tpeobpa3oBaHue 11€/10T0 BhIPAYKEHHSI B MHOTOU/IEH 1

79 [TpuMeHeHMe pa3/TMUHBIX CITIOCOOO0B /17151 1
pasnoykeHHWst Ha MHOKUTENIN

80 [TprMeHeHMe pa3TUUHBIX CITIOCOOO0B /17151 1




Pa3/ioKeHrA Ha MHOXKHUTE/IU

81 Bossezenue aByusieHa B CTereHb 1

82 [ToaroToBKa K KOHTPO/IBHOM paboTte 1

83 KoHntposnbHast paboTa o teme « ©@opMyJibl 1
COKpAaI|eHHOTO YMHOXeHUsI»

84 JIuHeliHble ypaBHEHUS C JBYyMs [lepeMeHHbIMU 1

85 JIuHeliHbIe ypaBHeHUs C IBYMsl [lepeMeHHbIMU 1

86 I'padvik MMHENHOr0 ypaBHEHUsI C IByMsI 1
repeMeHHbIMU

87 Cucrema /IMHeNHBIX YpPaBHEHUM C JBYMsI 1
repeMeHHbIMU

a8 Cucrema /IMHeNHBIX YpPaBHEHUM C JBYMsI 1
repeMeHHbIMU

89 Cniocob nocTaHOBKH 1

90 Cnocob no/icTaHOBKH 1

91 Criocob crioykeHust 1

92 Criocob croykeHust 1

93 Perenve cucreM ypaBHeHUM 1

94 PellieHyie 3a/1au ¢ MTOMOII[bIO CUCTEM YpPaBHEHUM 1

95 PemieHue 3a/1au € MOMOLBIO CUCTEM YPaBHEHUN 1

96 JIMHelHbIN HepaBeHCTBa C IBYMsI IlepeMeHHBIMU U 1
VX CUCTEMBI

97 [ToBTOpEHME OCHOBHBIX ITOHATUU U METO/I0B Kypca 1
7 Kyacca, 06001eHre 3HaHNH

98 [ToBTOpEHUe OCHOBHBIX MTOHATUI U METOZOB Kypca 1
7 Knacca, 0060011eHre 3HaHUH

99 [ToBTOpPEHWE OCHOBHBIX MOHSITUM U METO/IOB Kypca 1




7 Knacca, 0060011eHre 3HaHUH

[ToBTOpPEHWE OCHOBHBIX MOHSITUM U METO/IOB Kypca

100 1
7 Knacca, 060011eHre 3HaHUH
101 VToroeast KOHTpoJibHasi paboTta 1
102 [ToBTOpEHHE OCHOBHBIX MOHATHUH K METOZOB Kypca 1
7 Knacca, 060011ieHre 3HaHWH
OBLIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 102




8 K/IACC

KosuuecTBo uacoB JJIeKTPOHHbIEe
Ne ITpakTu ara nudpoBbIe
n/n Tema ypoxa Bcero KOHTPOHLHLIe qe[::Kp[e fdl3yq8HHﬂ 06[(31;20B8TEJIBHBI(-!
padoThI
padoThI pecypcel

1 PanjonanbHble BbIpaXkeHHst 1

OCHOBHOE CBOMCTBO /Ipobu 1
3 CokpaiiieHue apobeii 1
4 Crno>keHue ¥ BeIUMTaHUe 1pobeii ¢ 1

O/IMHAKOBBIMM 3HaMeHaTe/IsSIMU
c Crno>xeHre U BEIUMTaHUE Ipo0eit ¢ 1

pasHbIMU 3HaMeHaTe/IsIMU
6 CrnoykeHue U BbIUUTaHHe pobett 1
7 YMHokeHHe pobett 1
8 BosBezieHue 1pobu B CTerneHb 1
9 Henenvie apobeit 1
10 [Tpeobpa3oBaHue pariOHATBEHBIX 1

BbIp@KeHUU
1 Hpeo6pa30faHHe palMOHa/IbHBIX 1

BbIp@KeHUU
1 Hpeo6p830338HI/Ie palMOHa/IbHBIX 1

BbIDa)KeHUH
13 ®yHkuYs y=k/X U ee rpaguk 1
14 dyHkuMs y=k/X 1 ee rpaguk 1
15 [TpencraBneHue Apobeil B BUle CYMMBbI 1




npobeit

16 [eiicTBUTeIbHBIE YMC/IA

17 KBazipaTHble KOpHU

18 KBagpaTtHble KOpHU. AprMeTHuecKuii
KBaJJpaTHbIN KOpeHb

19 YpaBHeHue X =a

20 Haxox/eHre mprOIvKeHHbIX 3HAUeHH |
KBa/IpaTHOI'O0 KOPHS

21 DyHKIMA y=VX U eé rpaduk

22 KBazipaTHbIM KOpeHb 13 IIPOM3BeleHUs

23 KBaipaTHbIi KOpeHb U3 Apobu

24 KBagpaTHbIi KOpeHb 13 NIPOU3Be/IeHuUs U
Japobu

25 KBazpaTHbIM KOpeHb U3 CTeNeH!

26 BriHeceHre MHOXXUTeIS U3 —T107, 3HaKa
KOpHSI

27 BneceHne MHOXUTeIS 110/, 3HaK KOPHS

)8 [Tpeobpa3oBaHe BIpaKEHHUH,
CoJleprKalluX KBa/ipaTHble KOPHU

29 [Tpeobpa3oBaHue BbIpaXKeHHUH,
CoJleprKalluX KBa/ipaTHble KOPHU

30 [Tpeobpa3oBaHue [BOMHBIX PajIMKa/oB

31 [ToaroToBKa K KOHTPO/IBHOM paboTte

32 KonTposnbHas paboTa 1o Teme «
KBagpaTHble KOpHU»

33 HeronHble KBaipaTHble YpaBHEeHUs




34 dopmy/ia KOpHel KBaJJpaTHOTO YpaBHEHUSI 1

35 Pemienuve 3aau 1

36 Teopema Bueta 1

37 KBazpaTtHbIM TpexusieH U ero KOpHU 1

38 Pasno)keHue KBaipaTHOTO TpexusieHa Ha 1
MHOXXUTeJIN

39 PerieHrie pOOHBIX Pal[HOHATBHBIX 1
ypaBHeHUM

40 Pemienue 3amau 1

41 YpaBHeHue C IByMsl [TlepeMeHHBIMU U €ro 1
rpaduk

42 VccneoBaHue CUCTEM /IBYX JIMHEMHBIX 1
yYPaBHEHUM C ABYMs IlepeMeHHbIMU

43 I'padrueckuii criocob pelieHus: CUCTeM 1
ypaBHeHUH

a4 AnrebGpanueckuii Criocob pereHusi CUCTeM 1
ypaBHeHUM

45 Pemienuie 3amau 1

46 [ToaroToBKa K KOHTPO/IBHOM paboTte 1

47 KonTponbHast paboTa 1o Teme 1
«YpaBHEHUS U CUCTEMb] ypaBHEHHI»

48 UucnoBble HepaBeHCTBA 1

49 CBOMCTBA UMCIOBBIX HEPABEHCTB 1

50 CBoliCTBa UKCIOBBIX HEPABEHCTB 1

51 CriokeHre UYKC/IOBbIX HEPaBeHCTB 1

52 YMHOKeHue UMCI0BbIX HEPABEHCTB 1




CnoxeHue U YMHO>X€HHE YUCTOBBIX

53
HepaBeHCTB

54 [TepeceueHue u 06beAMHEHIE MHOYKECTB

55 UucioBble IPOMEXKYTKU

56 UucnoBsle IpOMeXYTKU

57 PelteHne HepaBeHCTB C O/JHOU
riepeMeHHOM

58 PelieHne HepaBeHCTB C O/JHOU
riepeMeHHOM1

59 PemieHnie HepaBeHCTB C OHOM
riepeMeHHOM1

60 Pemenne cuctem HepaBeHCTB C OZHOM
repeMeHHON

61 PerieHune crucTeM HepaBeHCTB C OJJHOM
repeMeHHON

62 PerieHue crucTeM HepaBeHCTB C OJJHOM
riepeMeHHOM

63 [loka3are/ibCTBO HEpaBEeHCTB

64 [ToaroToBKa K KOHTPOJIBHOM paboTte

65 KonHTponbHast paboTa 1o Teme
«HepaBeHctBa»

66 @DyHKLYS 1 ee CBOWCTBa

67 O6sacTb orpefiesieHHs1 U MHO)KeCTBO
3HayeHU! (PyHKLNN

68 O6acTb oripefiesieHHs1 1 MHOXKeCTBO
3HayeHU! (PyHKLNN

69 O6nacTh ornpeie/ieHUs] U MHOXKECTBO




3HaueHUM QyHKLUU

70 CaoiicTBa QyHKLIMU 1
71 CoiicTBa QyHKLMU 1
72 CroiicTBa QyHKIMU 1
73 CroiicTBa IMHENHOW (PyHKLIMN 1
74 CBoiicTBa IMHENHOW (QyHKLIMN 1
75 CBoiicTBa JIMHENHON (PyHKLMU 1
76 CroiictBa QpyHkimu y=k/x 1
77 CroiictBa QyHKIMU y=k/X 1
78 CaoiicTBa (QyHKLMK y=VX 1
79 CaoiicTBa (yHKIMK y=VX 1
80 O6o6maroruii ypok 1o TeMe «DyHKIUN» 1
81 KonTtponbHast pabora o teme «DyHKIIUN» 1
82 OmnpejeneHyre CTeNeH! C Le/IbIM 1
OTpHLaTe/IbHBIM [T0Ka3aTesieM
83 OrnipejienieHye CTereHy C LieibIM 1
OTpHLaTe/IbHBIM [T0Ka3aTesieM
84 CBOWCTBa CTeNeHH C Lie/IbIM MoKa3aTeieM 1
85 CBOMCTBa CTENEeHH C 11e/IbIM TT0Ka3aTe/ieM 1
86 CBoliCTBa CTeNneHH C 11e/IbIM TTI0Ka3aTesieM 1
87 [ToHdTHe cTaHZAPTHOTO BUA YMC/IA 1
88 [ToHATHe CcTaHJAPTHOTO BUJA YUC/Ia 1
89 Pemrenue 3a/jau ¢ 60/BIITMMY ¥ MaJTbIMU 1
yucaamMm
90 Perrenue 3a/1au ¢ OOJIBIIMMH U MajIbIMH 1




YHC/1aMHUu

Pernienue 3a1au ¢ OOJIBIIMMU U Ma/IbIMU

91 yuc/iaMu
Perrenue 3a/1a4 ¢ OOJ/IBIIMMY U MajIbIMH
92 YyuC/IaMu
Pemrenue 3a/1a4 ¢ 6OJ/IBIITMMY ¥ MajTbIMH
93 yuc/iaMu
Perrenue 3a/1au ¢ OO/IBITMMY ¥ MajTbIMH
94 4yuc/IaMu
95 ®yHKUMK y=X"' ¥ y=X? U UX CBOWCTBA
96 O6o61aroiuii ypok no Teme «CrterneHb C
L|e/IbIM TI0Ka3aTesiemM»
[ToBTOpEHME OCHOBHBIX MOHATUN U
97 MeTO/I0B KYpCOB 7 1 8 K/1acCOB,
0000111eH1e 3HAHUH
[ToBTOpEHME OCHOBHBIX MOHATHN U
98 MeTO/ 0B KYpCOB 7 1 8 KJ1acCOB,
0000111eH1Ee 3HAHUHT
[ToBTOpPEHMe OCHOBHBIX MOHITUN U
99 MeTO/0B KYpCOB 7 1 8 KJ1acCoB,
0000111eH1e 3HAHUH
[ToBTOpPEeHUe OCHOBHBIX MOHITUN U
100 MeTO/0B KYpCOB 7 1 8 KJ1acCoB,

0000111eHre 3HAHWH




101 VToroeast KOHTpoJIbHasi paboTta 1
[ToBTOpEHHE OCHOBHBIX MOHATHI U
102 MeTO/|0B KYPCOB 7 1 8 KJ1acCOB, 1
060011[eH1e 3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 K/IACC

KosmmuecTBO uacoB J/IeKTPOHHBbIE
Ne Aara nudpoBbIe
. Tema ypoka Beero KontposbHble | IIpakTHyeckue | H3YyUE€HH o6pazoBaTe/bHbIe
paboThI padoThI A pecypent
ParjoHanpHble uKc/ia, UppalioOHalIbHbIe
1 yKc/a, KOHeuHble U 6ecKoHeuHbIe 1
JecsaTUUHbIe [po0Ou
MHO0XXeCTBO [|eHiCTBUTE/IbHBIX UMCeT;
2 JeCTBUTE/IbHBIE UMC/Ia KaK OeCKOHeUHbIe 1
JIeCSITUYHbIe poou
B3auMHO 0/JHO3HauUHOE COOTBETCTBUE
3 M€Ky MHOKeCTBOM /1eHMCTBUTE/TbHBIX 1
yucesa U MHO)KeCTBOM TOUeK
KOOpPJWHAaTHOM NPSIMOMN
CpaBHeHUe [1eliCTBUTE/IbHBIX UMCe,
4 apu(meTHuecKre JAeilCTBUS C 1
JIeACTBUTEJ/IbHBIMH YMC/IAMU
c [MpubmmKEHHOe 3HaUeHHe BeJTMUKHBI, 1
TOYHOCTb MPUOIKEeHHUsT
Okpyr/ieHve uuces 1
OkpyreHve uuces 1
3 [IpuKrKa 1 OLjeHKa pe3yJ/IbTaTOB 1
BBIUMCJIEHUN
9 [IpuKrKa 1 OLjeHKa pe3yJ/IbTaTOB 1
BBIUMCJIEHUN
10 JluHeiliHOe ypaBHeHue. PellieHre 1

ypaBHEeHUM, CBOZASILUXCS K TMHEHHBIM




JIuneiiHoe ypaBHeHUe. PerieHne

11 ypaBHEHUH, CBOASIIUXCS K JIMHEUHbIM

1 KBazsparHoe ypaBHeHUe. PeliieHue
ypaBHEHUH, CBOASIIUXCS K KBa/[paTHBIM

13 KBazsparHoe ypaBHeHMe. PeliieHue
ypaBHEHUH, CBOASILIUXCS K KBa/[paTHBIM

14 bukBazipaTHbIe ypaBHeHUs

15 BukBazgpaTHbie ypaBHEHUS
[Ipumepsl pellieHUs] ypaBHeHUW TpeThel 1

16 yeTBEPTOM CTereHel pa3/io)KeHUeM Ha
MHOXXUTeJN
[Ipumepsl pellieHUs] ypaBHEHUM TpeThel 1

17 yeTBEPTOM CTereHel pa3/io)kKeHUueM Ha
MHOXXUTETN

18 Pemienrie poOHO-paiiOHATBHBIX
ypaBHEHUM

19 PerieHure 1poOHO-paIiOHATBHBIX
ypaBHEHU!

20 PellieHre TeKCTOBBIX 3a/1a4
asreOpanyecKUM MeTOZOM

71 Pemenve TeKCTOBBIX 3a7au
anrebpanyeckuM MeTOZiOM

29 PelieHre TeKCTOBBIX 3a/jau
anrebpanyeckuM MeTOZiOM

73 KoHTposbHast paboTa 1o Teme "YpaBHeHUs
C OJIHOM TIepeMeHHOU"

24 YpaBHeHue ¢ AByMs IepeMeHHbIMU U ero
rpaduk

25 YpaBHeHue C AByMd [lepeMeHHbIMU U ero




rpaduk

Cucrema /IByX JIMHEMHBIX YPaBHEHUU C

26 [IByMsI lepeMeHHbIMU U e€ pellleHre

57 Cucrema /IByX JIMHEMHBIX YPaBHEHUU C
[IByMsI [lepeMeHHbIMU U e€ pellleHre

)8 Cucrema /IByX JIMHEMHBIX YPaBHEHUU C
[IByMs1 TlepeMeHHBIMU U eé pellieHHe

79 Cucrema /IByX JIMHEMHBIX YpaBHEHUM C
[IByMs [TlepeMeHHbIMU U eé pellieHne
PerieHue cucrteM JiByX ypaBHeHUM, OJJHO

30 13 KOTOPBIX JIMHEWHOe, a Ipyroe — BTOPOU
CTerneHu
Pemenue cucreM /IByX ypaBHeHUM, OJJHO

31 13 KOTOPBIX JIMHEWHOe, a Ipyroe — BTOPOU
CTerneHu
PemeHune cucrtem IByX ypaBHeHUM, OJJHO

32 13 KOTOPBIX JIMHEHWHOe, a Ipyroe — BTOPOU
CTerneHu
Pemmenne cucrtem IByX ypaBHeHUH, OJJHO

33 13 KOTOPBIX JIMHENHOe, a Pyroe — BTOPOU
CTerneHu

34 I'padpriueckasi UHTepIIpeTaLsi CUCTEMBI
yPaBHEeHUH C [IByMsI [TlepeMeHHbIMU

35 PelieHne TeKCTOBBIX 3afiau
anredpanyeckum Criocobom

36 PelieHne TeKCTOBBIX 3a7iau
airebpanyecKuM Ccriocobom

37 KonTpospHast pabota o teme "CHCTeMBI

ypaBHeHHI"




38 YucioBble HepaBeHCTBA U UX CBOMCTBa 1

39 YuncnoBble HepaBeHCTBA M UX CBOMCTBA 1

40 JIuHeliHble HepaBeHCTBA C OZHOM 1
TepeMeHHOM U UX pelleHne

41 JIuHeliHbIe HepaBeHCTBA C OJHOM 1
TepeMeHHOM U UX pelleHne

42 JIuHeliHbIe HepaBeHCTBA C OJHOM 1
IlepeMeHHOU U UX pelleHue

43 CucTreMbl TMHENHBIX HEPABEHCTB C OHOM 1
riepeMeHHOM U UX pellleHHe

44 CucTreMbl TMHENHBIX HEPABEHCTB C OJHOMN 1
repeMeHHOM U UX pelleHne

45 CHCTeMbl TMHENHBIX HEPAaBEHCTB C OJHOU 1
repeMeHHOM U UX pelleHne

46 KBajpaTHble HepaBeHCTBa U UX pelLleHue 1

47 KBazpaTHbie HepaBeHCTBA U WX pelleHne 1

48 KBajpaTHble HepaBeHCTBA U UX pellieHue 1

49 KBazipaTHble HepaBeHCTBa U UX pelLleHue 1

50 KBajpaTHble HepaBeHCTBA U UX pelLleHue 1
I'papriueckast UHTeprpeTaLisi HePaBeHCTB

51 U CUCTeM HepaBeHCTB C ABYMS 1
repeMeHHbIMU
I'padpriueckass HTepripeTaLisi HePaBeHCTB

52 Y CUCTeM HepaBeHCTB C [IByMs 1
repeMeHHbIMU

- KoHTposbHast paboTa 1o Teme 1
"HepaBsencrsa"

54 KBagpatuuHasi ¢hyHKIMs, eé rpaduk u 1




CBOMCTBa

KBagpatnuHas ¢pyHKIMs, eé rpaduvk U

55 .
CBOWCTBa

c6 KBaf[paTI/IIIHaH ¢byHKUWS, eé TpaduK U
CBOWCTBa

£ [Tapabosa, KOOpAWHATHI BEPIIMHBI
napabosbl, 0Cb CHMMETPHH 1apaboJibl

cg [Tapabona, KOOpAWHATHI BEPLIMHbI
napabosbl, 0Ch CHMMETPHH 11apaboJibl

£g [Tapabona, KOOpAWHAThI BEPIIMHbI
rapabosibl, 0Cb CHMMeTPUHU Tapabosib

60 [Tapabosa, KOOpAWHATHI BEPIIMHBI
rapabosibl, 0Cb CHMMETPUU Tapabosib

61 [Tapabosa, KOOpAWHATHI BEPIIMHBI
riapaboJibl, 0OCb CUMMETPHUU T1apaboJibl

62 [Tapabona, KOOpAWHATEI BEPIIMHBI
riapaboJibl, OCb CUMMeTPHUH T1apaboJibl

63 I'paduku dynkuuii: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

64 I'paduku pynkuui: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

65 I'paduku pynkuui: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkimii: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

67 I'paduku pynkimii: y = kx, y = kx + b,
y=k/x, y=x3, y=vX, y=[X|

68 I'paduku bynkumii: y = kx, y = kx + b,

y=k/x, y=x3, y=vx, y=[x|




69

KoHTtponbHas pabora o teme "®yHKIUN"

70

[ToHsITHE UMC/TOBOM I10C/IeI0BATeTbHOCTH

71

3a/laHre nocsiejoBaTe/IbHOCTH
peKyppeHTHO dopmyJioit u hopMysioit n-
ro ujieHa

72

ApudmeTtnueckasi U reoMeTpuuecKas
MIpOrpeccuun

73

ApudmeTrueckas U TeoOMeTprUYecKas
Mporpeccumn

74

®opMybl N-TO WieHa apudMeTHUeCcKon 1
reoMeTpUUYeCcKOi MpOrpeccuid, CyMMbI
NepBbIX N Y/IEHOB

75

@dopMyJibl N-TO uieHa apupMeTUUecKon U
reoMeTpUYeCcKON NpOrpeccuid, CyMMBbI
NepBbIX N YIEHOB

76

@®opmyJibl N-TO usieHa apumMeTHUecKoi u
reoMeTpUUYeCcKOU MpOrpeccuid, CyMMBbI
MepBbIX N YIEHOB

77

@®opMyJibl N-TO Yy/ieHa apuPMeTHIeCcKoi U
reoOMeTpUUYeCKOM MPOrpeccuii, CyMMBbI
MepBbIX N YIEHOB

78

@®opmyJibl N-TO WieHa apuPMeTHUIeCKON U
reoMeTpUUYeCcKOi Mporpeccuid, CyMMBbI
TMepBbIX N YIeHOB

79

V300pakeHre uIeHOB apu(dMeTHUeCKOU 1
reoMeTpyUYeCcKol Mporpeccuii ToukaMu Ha
KOOPJWHATHOM TIJIOCKOCTH

80

V300pakeHne uieHOB apu(MeTHUeCcKOU 1
reoMeTpUUYeCKOM MpOrpeccuii TOUKaMu Ha




KOOD/IMHAaTHOM TIJIOCKOCTU

81

JIMHeNHBIN U 3KCTIOHeHLMa/IbHbIA POCT

82

Ci105kHbIe TIPOLIeHTbI

83

CroKHBIe TIPOLIeHThI

84

KonTposbHas paboTa 1o Teme "UucioBble

r0C/IeI0BaTeIbHOCTU "

85

[ToBTOpEHMe, 0000IIeHNE U
cUCTeMaTH3aLst 3HaHUH. 3aruch,

CpaBHEeHUe, AeNCTBUS C JeHCTBUTeTbHBIMU

UncjiaMu, YMC/10Bad rpamas

86

[ToBTOpEHMe, 0000IIeHEe U
cucTeMaTH3aLus 3HaHWH. [1poLieHTHl,
OTHOILIEHHSI, TIPOTIOPLIUN

87

[ToBTOpEHME, 0600IIIEHHE U
cucTemMaru3alus 3HaHui. OKpyTJieHue,
NpUO/IVKeHre, OLleHKa

88

[ToBTOpEHME, 0000IIIEHHE U
CHCTeMaTH3al[us 3HaHUM. PelieHue
TEKCTOBBIX 3a/1a4 apu(MeTHUeCKUM
criocobom

89

[ToBTOpEHMe, 06001IeHIE U
CHCTeMaTH3al[|s 3HaHUM. PelrieHue
TEKCTOBBIX 3a/1a4 apu(pMeTHUeCKUM
criocobom

90

[ToBTOpEHMe, 06001IeHIE U
CHCTeMaTH3alus 3HaHW. PelieHue
TEKCTOBBIX 3a/1a4 apU(MeTHUeCKUM
criocobomM

91

[ToBTOpEHMe, 0000IIeHEe U




cuctemMaTu3alus 3HaHuH. [Ipeobpa3oBaHue
anrebpanyecKUx BbIPAyKEHUH, JOMYCTUMBbIe
3HaUeHUst

92

[ToBTOpeHUe, 060011eHIE U
cucTeMaTH3alus 3HaHW. [IpeoOpa3oBaHue
anrebpanuecKyx BbIPaXKeHUH, JJOTTYCTUMbIe
3HAUeHUs

93

[ToBTOpEHME, 0600IIIEHHE U
cucTeMaTtu3alus 3HaHui. [TpeobpasoBaHue
anrebpanuecKyx BbIPayKeHUH, [OMyCTUMbIe
3HAUEHHUsI

94

[ToBTOpEHMe, 0000IIeHNE U
cucTemMartu3aLus 3HaHui. I1peobpasoBanue
anrebpanuecKyx BhIpayKeHUH, JOTTYCTUMbIe
3HaueHuUst

95

[ToBTOpEHME, 0600IIIEHHE U
cucTeMaTtr3auys 3HaHUW. OyHKLINN:
NOCTPOEHNe, CBOMCTBA N3YUYeHHbIX

byHKIMH

96

[ToBTOpEHME, 0000IIIEHHE U
cucTemMaTu3alys 3HaHUWA. OyHKIUU:
MOCTPOEHHe, CBOMCTBA N3YUYeHHbIX

byHKIUH

97

[ToBTOpEHMe, 06001IeHIE U
cucTeMaTu3alvs 3HaHUH. DYHKIN:
TIOCTPOEHHE, CBOMCTBA U3yUeHHBIX

byHKIMH

98

[ToBTOpEHMe, 06001IeHIE U
crcTeMaTH3alus 3HaHUH. DyHKLIWU:
TIOCTPOEHHE, CBOMCTBA M3YUeHHBIX




byHKIMH

[ToBTOpEHMeE, 0000IIeHHE U

99 cucteMaTu3auys 3HaHUM. ['paduueckoe 1
pellieH/e YpaBHEHUI U UX CUCTEM
[ToBTOpEHMe, 0000IIeHNE U

100 cucteMaTu3auus 3HaHUM. ['paduueckoe 1
pellieHre YpaBHEHUM U UX CUCTEM

101 MToroBast KOHTpOJIbHasi paboTa 1

102 O00061IeHre U cCTeMaTH3alMs 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLNECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

® Maremaruka. Anrebpa: 7-i Knacc: 6a30Bbiii ypoBeHb: yueOHUK/HO.H. Makaphbiues,
H.I'. Mungrok, K.W. Hewikos, C.b. CyBopoBa; oz pef. C.A. TensskoBckoro. — 16-e
usg., crep.- Mocksa: IIpocsenenue, 2024.-255 ¢

¢ Martemaruka. Anrebpa: 8-i kacc: 6a30Bbiii ypoBeHb: yuebHuk/HO.H. Makapsiues,
H.I'. Mungrok, K.U. Hewikos, C.b. CyBoposa; oz pez. C.A. TensgkoBckoro. — 17-e
u3g., crep.- Mockga: Ilpocsenjenue, 2024.-319 ¢

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

® Maremaruka. Anrebpa: 7-i Knacc: 6a30Bbiii ypoBeHb: yueOHUK/HO.H. Makapbiues,
H.I'. Mungrok, K.W. Hemikos, C.b. CyBopoBa; noz pef. C.A. TensskoBckoro. — 16-e
u3g., crep.- Mockga: IIpocBenjenue, 2024.-255 ¢

* Maremaruka. Anrebpa: 8-ii Knacc: 6a30BbIii ypoBeHb: yueOHUK/HO.H. MakapbIues,
H.I'. Mungrok, K.U. Hewikos, C.b. CyBoposa; oz pez. C.A. Tenskosckoro. — 17-e
u3g., crep.- Mocksa: IIpocsenienue, 2024.-319 ¢

NN OPOBBIE OGPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MNMHTEPHET

e  https://resh.edu.ru/subject/16/

e  https://fipi.ru/oge/demoversii-specifikacii-kodifikatory#!/tab/173801626-2



