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ITOSACHUTEJ/IbHASA 3AIINCKA

Anrebpa sBsSIeTCS OJHHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O 0O0II[ero
oOpa3oBaHUs: OHa oOecrieunBaeT U3ydyeHre JPYTUX JUCIUIUIMH, KaK eCTeCTBEeHHO-
HAay4YHOTO, TaK M TyMaHUTApHOTO IIMKJIOB, €€ OCBOeHWe HeoO0X0quMo st
TIPO/IOJKeHUst 00pa30BaHUs U B TIOBCEHEBHOM >KM3HU. Pa3BuTHe y 00ydarommxcs
HayUHBIX TIPeJCTAB/IEHUNA O TIPOMCXOXKAEHHH W CYIIHOCTH ajreOpanuecKux
abcTpakiuii, crocobe oTpa)keHHsI MaTeMaTHUeCKOl HayKOU SIBJIEHWM U TTPOL[eCCOB
B TIpUpOJie U OOIecTBe, POM MaTeMaTHUECKOTO MOZETUPOBAaHUS B HAyYHOM
TI03HAHMU U B TIPAKTHUKE CIIOCOOCTBYeT (JOPMUPOBAHUIO HAyUYHOT'O MHUPOBO33PeHUs
Y KaueCcTB MBIIILJIEHUs, HeOOXOJUMBIX /IJIs1 aflaliTal[id B COBPEMEHHOM I[U(hPOBOM
obmectBe. M3ydeHue anreOpbl obecrieurBaeT pa3BUTHe YMeHUs HaO/IO/aTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHUUHOCTH MBIIIIEHHS,
CIIOCOOHOCTH apryMeHTHPOBAaHHO OOOCHOBBIBaTh CBOW JIEWCTBUSI W BBLIBO/IBI,
dbopMypoBath yTBepKAeHHs. OcBoeHHe Kypca anreOpbl o0ecrieurBaeT pa3BUTHE
JIOTUUECKOTO MBIIIUIeHHs O00ydJaroliXxcsi: OHU WCIONB3YIOT [JeAyKTUBHbIE U
VHAYKTHUBHBIE PaCCYKIAeHHsI, 0000IIeHre W KOHKPeTH3allMio, abCTparupoBaHue U
aHanoruto. OOyueHwe anrebpe  mpeArosiaraeT — 3HAUMUTETbHBIM  OOBEM
CaMOCTOSITEJTbHOM  [IesITe/TbHOCTH  O0YYaroIuXCcsl, II03TOMY CaMOCTOSITE/IbHOE
pellieHHe 3a/iau SIB/SETCS peanu3arueil JesiTe/IlbHOCTHOTO TIPUHIIMIIA 00yueHusl.

B cTpykType mnporpaMmbl yueOGHOTO Kypca «Anrebpa» A OCHOBHOTO
ob1iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHHMMAIOT COZIeP>KaTeIbHO-MEeTOJUUeCKHe
miHun: «Yurcna v BeIUMCTIeHUsI», « Anrebpanueckie BbIpDaKeHUs», «YPaBHEHUS U
HepaBeHCTBa», «®PyHKiuu». Kakgas w3 3TUX cojepKaTelbHO-MeTOJuUeCKUX
JIMHUH Pa3BMBAETCS Ha TIPOTSDKEHUM TPEX JIeT M3yUeHUs Kypca, B3auMO/IeMCTBYS C
JPYTUMHU €ro JMHUSIMH. B Xozse wu3yueHHWs ydeOHOTO Kypca OOydarommMcs
TIPUXOJUTCS JIOTUUECKU pacCy’KIaTh, WCIIO/Ib30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W C 3TUM B TIporpamMmy yueOHOTO Kypca «Asrebpa» BKIHOUEHbI
HEKOTOpble OCHOBBI JIOTHKU, TpE/CTaBJIeHHbIe BO BCEX OCHOBHBIX pa3fesax
MaTeMaTH4YeCcKoro oOpa3oBaHMS M CIIOCOOCTBYIOIIHE OB/IaIeHUI0 00yYarOIIMMHCS
OCHOB  YHUBEPCA/JLHOTO MaTeMaTHuecKoro s3blka. Copep)kaTelbHOM |
CTPYKTYpDHOM 0COOeHHOCThIO yueOHOTO Kypca «AusreOpa» SIBIsSIeTCS  €ro
WHTErpUPOBaHHbBIN XapaKTep.

Copepxanvie uUHUM «Yuc/a Y BBIUMCIEHUs» CIAY)XKUT OCHOBOW ISt
JaTbHEUIIero U3yueHus MaTeMaTHKH, CTIOCOOCTBYET pa3BUTUIO Y OOYUaroIUXCs
JIOTUUeCKOTO MBIIIIeHHUs, POPMHUPOBAaHUIO YMEHHS MOTb30BaThCsl arOPUTMaMH, a
TaK>Xe MPUOOPETeHHIO TIPAaKTUUECKUX HABBIKOB, HEOOXOAUMBIX ISl [IOBCEIHEBHOU
KU3HU. Pa3BUTHe MOHATHUS O UMC/e HAa YPOBHE OCHOBHOTO 00IIero obpa3oBaHuUs
CBSI3aHO C PpalMOHA/JILHBIMM M WPPALMOHATLHBIMU UHCIaMH, (OpPMHpOBaHUEM



Mpe/iCTaB/JIeHUA O JEeUCTBUTEJBHOM UHWC/ie. 3aBepllieHHe OCBOEHUS UHC/IOBOU
JTMHUM OTHECEHO K cpeiHeMy 0011jeMy 00pa30BaHHIO.

CopeprkaHue ABYX anrebpanyeckyx JTUHUN — « AyirebpanuecKrie BbIpaXkKeHUs»
U «YpaBHeHUs] ¥ HepaBeHCTBa» CIIOCOOCTBYeT (OPMHPOBAHUIO y OOYUarOIIUXCS
MaTeMaTHUeCKOTo armapara, HeoOXoAWUMOro /s pellleHus 3ajady MaTeMaTHKH,
CMEeXHbIX TpeAMETOB M IIPAaKTUKO-ODUEHTHPOBaHHBIX 3azau. Ha ypoBHe
OCHOBHOTO 0611ero obpa3oBaHusi yueOHbI MaTepuan TPYIIHPYeTCS BOKPYT
pallMOHaTbHBIX BhIpaKeHWM. AnreOpa IeMOHCTPHUPYeT 3HaueHWe MaTeMaTUKH Kak
s3blKa [ijiss TIOCTPOEHUs] MaTeMaTHUeCKUX Mojiesiel, OMUCAHUsi TPOLeCCOB U
sB/IeHU peanbHOrO Mupa. B 3agaun o0yueHuss anrebpe BXOZAST —TakKe
JanbHelIlee pa3BUTHE a/TOPUTMHAYECKOTO MbIILIeHUss, HeobXxoAuMoro, B
YaCTHOCTH, [Jid OCBOEHMs Kypca WHGMOOpPMAaTUKW, W OBJajieHue HaBbIKaMU
JeIyKTUBHBIX paccykaeHui. [Ipeobpa3oBaHre CUMBOJIBHBIX (hOPM CIIOCOOCTBYeT
Pa3BUTHIO BOOOpakeHUsi, ClIOCOOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTRBY.

CogepxaHve (yHKIMOHa/IbHO-rpadrueCcKour TMHUM HalleJIeHO Ha MoJiyyeHue
o0OyuaroluMHUCs 3HaHUM 0 (YHKI[USX KaK BaKHEHIIeld mMaTeMaTHyecKou Mojemu
IS OTIMCAHKWS U UCC/Ie[IOBaHUSI Pa3HOOOpa3HbIX MPOIECCOB U SIBJIEHUM B TIPHUPO/IE
1 obmiectBe. M3yueHue MaTepuasia CIIOCOOCTBYeT pa3BUTHIO y O0yUaroOl[UXCS
yMeHHUS UCII0/Tb30BaTh pa3/iMuHble BbIpa3uTe/IbHbIe CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBeCHble, CHMMBO/JMYeCcKHe, Tpaduueckue, BHOCUT BK/IaJ, B (opMUpOBaHUE
Tipe/iCTaB/IeHU O PO/ MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALIMU U KYJbTYPHI.

CoryacHo yueOHOMY IIaHy B 7-9 Kiaccax u3yuaeTcsi ydeOHBIM Kypc
«Asrebpa», KOTOPBIM BK/IOUAeT Cje/Ayloll[ie OCHOBHbIE pa3/ieNibl COZepKaHUs:
«Yucma ¥ BBIUMC/IEHUS», «AnreOpandyeckue BbIPaXKEHUs», «YDaBHEHUS W
HepaBeHCTBa», «DYHKLIUN».

Ha usyuenue yue6Horo Kypca «Asnrebpa» orBogutcs 306 uacoB: B 7 Kiacce
— 102 yvaca (3 vaca B Hefient0), B 8 knacce — 102 yaca (3 yaca B Hefien0), B 9
knacce — 102 yaca (3 yaca B Hejle/li0).



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.

AnredpanuecKne BbIPpa)KeHHS

[TepemeHHbIe, YMC/IOBOE 3HAYEHUE BbIPAKEHUS C MepeMeHHOM. JlonycTumbie
3HaueHUsl iepeMeHHbIX. [Ipe/icTaB/ieHre 3aBUCUMOCTU MeXXJy BeJIMYMHAMU B BUJIE
dbopMyibl. Berumcienus 1o ¢popmysiam. [IpeobpazoBaHue 6yKBeHHbBIX BbIDAyKEHUH,
TOXKJECTBEHHO paBHble BBbIpaXeHWs, TIpaBWa I[peoOpa3oBaHUs CyMM W
TIpOM3Be/IeHNH, MpaBr/a pacKpbITHsI CKOOOK Y TIpYBe/ieHus TIOJOOHBIX C/laraeMbiX.

CBoiicTBa CTeleHH C HAaTypa/bHBIM MOKa3aTesieM.

OpHousieHbl U MHOrowieHbl. CterneHb MHOrouseHa. CrokeHUe, BbIUWTaHUe,
YMHO)XeHWe MHOTOWwieHOB. @opMyJibl COKpAl[EHHOTO YMHOXEHUs: KBajpaT
CyMMbl W KBapaT pasHoCTU. Popmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOT'OU/IEHOB Ha MHOKUTEJIH.

YpaBHeHHs ¥ HEpaBeHCTBA

YpaBHeHre, KOpeHb YypaBHEHHs, IIpaBWa IipeoOpa3oBaHMs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHU.

JIuHeliHOe ypaBHeHHe C OJHOW IepeMEeHHOM, UMC/I0 KOpPHeW JIMHEMHOrO
ypaBHEHUS], pelleHWe JIMHEeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUU [0
yCJIOBUIO 3aZlaud. PellileHre TeKCTOBBIX 3a/iau C TTIOMOLLbI0 YPaBHEHHUH.

JIuHeltHOe ypaBHEHUWE C [IByMs IlepeMeHHbIMU U ero rpaduk. CrucreMa AByX
JIMHEWHBbIX ypaBHEHUU C [ByMsi TlepeMeHHbIMU. PellleHWe cucTeM YypaBHEHMIA
croco6oM MOACTaHOBKU. [IpuMepnl pellleHHs] TEKCTOBBIX 3aZlau C ITOMOIIbIO
CUCTeM ypaBHEHUI.

DyHKIMH



KoopauHaTa TOUKM Ha npssMou. YKC/IOBbIe MPOMEKYTKU. PacCTossHUe MexIy
JIByMSI TOUKaMH KOOPIMHATHOW MPSIMOM.

[IpsiMoyrosibHast cucteMa KoopguHaT, ocd Ox u Oy. Abciucca U opAvHaTa
TOUKW Ha KOOPJMHATHOM TI0CKOCTU. [Ipumepsl rpadmKoB, 3ajaHHbIX (OpMy/IaMHu.
Urenre rpaduKkoB peasbHbIX 3aBUCUMOcTed. [loHsaTve @yHKIuU. ['paduk
dbyHkiuu. CoiicTBa dyHKLMM. JInHeliHas GyHKLMS, eé rpaduk. I'paduk GpyHKUIMU
y = |x|. I'padrueckoe pellieHHe JUHEHMHBIX ypaBHEHUMM M CHUCTEM JIMHEUHBIX
ypaBHEHUM.

8 KVIACC

Uuc/ia 1 BBIUMC/IeHUs

KBajipaTHbIM KOpeHb M3 uuciaa. [loHsTHe 00 wuppaijMoHa/JbHOM YHCIIe.
HecsitnuHble TIPUO/IKEHUST Mppal[MOHa/IbHBIX urcesn. CBoMcTBa apudMeTHUeCKUX
KBa/IpaTHBIX KOpHel U X MpuMeHeHUe K TTpeoOpa30BaHKI0 UMCIOBbIX BbIDayKeHUH
Y BbIUUC/IeHUsIM. [lelicTBUTe/TbHBIE UKC/Ia.

CrerneHb C Lie/IbIM MTOKa3aTesieM U eé cBoricTBa. CTaHAapTHas 3aMUCh UKC/a.

Anredpanueckue BbIPpa)KeHH

KBazipaTHbI  TpEéXusieH, pa3/iokKeHWe KBaJIpaTHOrO  TpéxujeHa Ha
MHOJKUTEJIH.

Anrebpanueckast ApoOb. OCHOBHOe CBOMCTBO anreOpandecko JpoOw.
CnoxeHve, BbIUMTAHHWE, YMHOXXeHHWe, [lefieHWe anreOpanyeckux Jpobeid.
ParoHabHBIe BRIpaXKEHHS U UX IpeoOpa3oBaHue.

YpaBHeHUsA ¥ HepaBeHCTBA

KBazpaTHOe ypaBHeHMe, (opmyJja KOpHeHW KBaJpaTHOrO YypaBHEHWMS.
Teopema Bueta. PellleHre ypaBHeHMM, CBOASIIMXCS K TUHEWHBIM U KBaJ/[paTHBIM.
[MpocrTeiiiiivie ApoOHO-palOHaIbHbIE YpaBHEHUSI.

['pacdmueckass uHTeprpeTalysi ypaBHEHUM C JBYMsI [lepeMeHHbIMU U CUCTeM
JIMHENHBIX YpaBHEHUM C JByMsi TepeMeHHbIMHU. [IprMepnl peleHusi CUCTEM
He/TMHeMHbIX YpaBHEHU C IByMsl IIepeMeHHbIMHU.

PelrieHre TeKCTOBBIX 3a/iau ajirebpanvecKrM CIiocoO0M.

UucnoBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO C OJTHOW IepeMeHHOM.
PaBHOCH/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOW IepeMeHHOM.
Cucremsl JTUHEWHBIX HEepPaBeHCTB C OJIHOU repeMeHHOU

DOyHKIMH

[Tousatve ¢yukouu. O6nacTb ompeeieHUss YW MHOXECTBO 3HAueHWH
dbynkiyu. Crocobbl 3a1aHust PYHKITHIA.

I'padvk ¢yHkumu. UteHre CBOWCTB (yHKUMU MO eé rpaduky. [Ipumepsl
rpadyKoB yHKIMM, OTpa)KaroIuX peasibHbie MPOLeCChI.



OyHKIMY, ONMUCHIBAIOIIME TPsSMYH0 U 00OpaTHYI MpOMNOpPIMOHATbHbIE
3aBUCMMOCTH, UX rpaduku. OyHKIuK y = x2, y = X3, y = Vx, y=|x|. [paduueckoe
pelleHre ypaBHeHUU U CUCTeM yPaBHEHUM.

9 KJ/IACC

Yuc/ia v BBIUKC/IEHUA

ParfoHaibHbIe UKMC/la, UppaljioHabHbIe UKC/Ia, KOHeUHble U OGeCKOHeuHbIe
JecITUUHbIe Apobu. MHOXKeCTBO [IeHiCTBUTE/IbHBIX UKCesl, AelCTBUTEeTbHbIe UKC/Ia
Kak OecKOHeuHble JecATHYHbIe ApoOM. B3aMHO OJHO3HAUHOE COOTBETCTBHE
MEXAY MHOXXECTBOM JIeMCTBUTE/IbHBIX UUCEeT U KOOPAWHATHOM TIPSIMOM.

CpaBHeHUe [IeUCTBUTE/bHBIX 4uCel, apudMeTHyeckue JeUCTBUSI C
JleUCTBUTEIbHBIMY UMC/IaMHU.

Pa3Mepnl 0OBEKTOB OKDY)KAlOIIero Mupa, [JIUTeTbHOCTb TIPOLeCCOB B
OKpYy’KaroleM MHpe.

[TpubmkéHHOE 3HaUeHWe BeJTMUMHBI, TOUHOCTb NTpUOmmKeHrsa. OKpyTieHre
yucen. [IpyukniKa v oLjeHKa pe3y/IbTaTOB BEIYUC/IEHUM.

YpaBHeHus u HepaBeHCTBa

JIvHeliHOe ypaBHeHUe. PellleHrie ypaBHeHUM, CBOJSIIMXCS K JIMHEUHBIM.

KBazipaTHOe ypaBHeHHe. PelieHre ypaBHeHWM, CBOJSIMUXCSA K KBa/IpaTHBIM.
bukBazspaTHOe ypaBHeHUe. [IpvMephl pellleHHs] YpaBHEHUW TPeThber U YeTBEPTOU
CTerneHel pas3iokKeHrueM Ha MHOXKUTEJTH.

PerieHrie po6HO-pallMOHANbHBIX YpaBHEHWM. PellleHre TeKCTOBBIX 3ajay
anrebpanvyecKM MeTO/IOM.

YpaBHeHUe C /ByMsI MepeMeHHbIMU U ero rpaduk. PeliieHue cuctem ABYyX
JIMHENHbBIX YpaBHEHUM C IByMs lepeMeHHbIMU. PellleHue cUCTeM IBYX ypaBHEHU,
O/IHO M3 KOTOPBIX JIMHEWHOe, a [Apyroe — BTOpOW cTemneHU. ['paduueckas
VHTepIIpeTalysi CUCTeMbl YPaBHEHUU C IBYMsI TepeMeHHbIMU.

PerrieHre TeKCTOBBIX 3a/1au a/ireOpanueCcK|M CII0COO0M.

YucnoBble HepaBeHCTBa U UX CBOMCTBA.

PellleHVe /TMHEMHBIX HEPAaBEHCTB C OJHOU MepeMeHHOM. PellieHue cuUCTeM
JIMHEWHBbIX HEepaBeHCTB C OJHOM TMepeMeHHOW. KBaipaTHble HepaBeHCTRBA.
I'padviueckasi uHTepripeTaldss HepPaBeHCTB M CUCTEM HEpPaBeHCTB C [JIBYMs
repeMeHHbIMH.

DyHKIMH

KBagpatuuHasi QyHKuus, eé rpaduk U cBoicTBa. [lapabosa, KOOpAWHATEI
BepILMHBI 11apabosibl, 0Cb CUMMETPHH T1apaboJIbL.

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

UmncioBble N0C/1e/j0BaTe/IbHOCTH U NPOrPeccuy



[ToHATHe YKCIOBOM MOC/IE0BAaTe/NbHOCTA. 3aJjaHue I0C/e[joBaTe/IbHOCTH
peKyppeHTHOU ¢opMyioi 1 (hopMyJioi n-ro usieHa.

ApudmeTnueckass U reomeTpuueckass nporpeccur. ®@opMmysbl n-ro usieHa
apu(pMeTUYeCKOr U reOMeTPUUeCKOW MPOrpeccuii, CyMMBbI IT€PBBIX N U/IE€HOB.

N300pakeHre ueHOB apudMeTHUeCKOM W TeOMeTPUUeCKOW TMpOorpecCuit
TOUKaMH Ha KOOPJMHATHOW IJIOCKOCTH. JIMHENHBIM U 3KCIOHEHLMA/IbHBIA POCT.
Cr10KHbIe MIPOLIeHTHI.



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
HaumveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn KontposbHele | IIpakTHueckue
NMPOrpamMMblI Bcero o0Opa3oBaTe/IbHbIE
paboTsI paboThI
pecypchbl
1 Uucna v BbluMceHuvs. PaljoHaibHbie %6 3 bubmmoreka IIOK
yrciia https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
2 A
ArebpaueckHe BHIpaXeHHA 33 3 https://m.edsoo.ru/7f415b90
bubmoreka LIOK
3 ¥ PaBHEHNs H HEPABEHCTBA 27 2 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
4 KooppuHare! v rpaguii. GyHKLH 10 1 https://m.edsoo.ru/7f415b90
bubmioTeka 1IOK
> MosToperie 1 0600mjerHe 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 10 0




8 K/IACC

KosmuecTBO uacoB JJ/IeKTPOHHBbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (yudposBbIe)
Ne n/nm KonrtpoibHeie | IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTsI paboThI
pecypchl
1 Anrebpanueckrie BbIpaKeHUsl. 71 ) Bubmoreka IIOK
Anrebpanueckas 1po0Ob https://m.edsoo.ru/7f417af8
bubmmoreka IIOK
2 q . Ks 1 2
vcna v Bearcienns. KBagpaTHele KopHU 8 hitps://m.edsoo.ru/7£417af8
3 YpaBHeHus1 U HepaBeHCTBa. KBajpaTHble 11 1 bubmmoreka LIOK
YPaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanueckyie BbIpaXKeHMs. 7 1 bubmmoreka LIOK
KBazpatHbii TpéxuneH https://m.edsoo.ru/7f417af8
c YpaBHeHus1 U HepaBeHCTBa. CUCTEMBI 1 1 bubmoreka LIOK
ypaBHeHU! https://m.edsoo.ru/7f417af8
bubmioreka LIOK
6 YpaBHeHus1 U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f417af8
7 Yucna v BeruncsieHust. CTereHsb C 1je/1bIM 5 1 bubnuoreka LIOK
rioKasarejiemMm https://m.edsoo.ru/7f417af8
bubmioTeka 1IOK
8 DyHKLHH. OCHOBHbIE MOHATHS 2 https://m.edsoo.ru/7f417af8
bubmioTeka 1IOK
J DyrKLpm. HHC0BbIE QYHKLMN 3 https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUe 1 06006IIEHHE 8 1 Bubmiorexa OK
https://m.edsoo.ru/7f417af8
OBLIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 10 0




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHbIE
HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/nm Konrponbnsie | IIpakTnueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboTbI padoThI
pecypchl
1 Uuncsna v BeluMC/IeHus. []elCTBUTe/IbHbIe 3 1 bubmoteka LIOK
yrcia https://m.edsoo.ru/7f419d08
bubmoreka IIOK
2 D 2 2
YHRRHH 3 https://m.edsoo.ru/7f419d08
3 YpaBHeHus1 U HepaBeHCTBa. Y paBHeHUS C 7 1 bubmoreka LIOK
OJJHOU ITepeMeHHOMN https://m.edsoo.ru/7f419d08
4 YpaBHeHus U HepaBeHCTBa. CHUCTEMBI 3 bubmmoreka LIOK
yPaBHEeHUM https://m.edsoo.ru/7f419d08
5 YpaBHeHus U HepaBeHCTBa. HepaBeHCTBa 16 2 Bubmorexa [JOK
https://m.edsoo.ru/7f419d08
6 UucnoBkle TI0C/1e/10BaTe/IbHOCTH 18 2 Bubmmorexa [JOK
https://m.edsoo.ru/7f419d08
. [ToBTOpEHUEe, 0000ITIEHNE, CUCTEMATH3ALHS 13 1 bubmoreka LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 9 0







ITIOYPOYHOE IVNIAHUPOBAHUE

7 KITACC
KoimnuyecTrBo yacoB
No Jdara JomosiHMTEe ILHASA
n/n Tema ypoxa Bcero Kourposeabie HU3yueHUs uHopmanusn
padoThI
Ypok noBTopeHust. JelcTBus C
1 0OBIKHOBEHHBIMH /IPOOsiMUL. [leiiCcTBYS C 1
JeCITUYHBIMU ApOOsSMHU.
) Ypok noBTopeHusi. ApudmMeTruecKue 1
JIeNCTBUSI C paljuoOHaIbHBIMU YUC/IaMU
3 Ypok noBropenusi. OTHOLLIeHWS], TPOMOPLUS, 1
MIPOLIEHTBHI.
4 Ypok noeropeHnus. PelieHuve 3ajau. 1
5 uarHocTrueckast KOHTpPOJ/IbHast paboTa. 1 1
6 Uucnosele BbipaxkeHusl. BeipakeHus 1
repeMeHHbIMU
7 UucsioBble BeIpakeHUs. BeipakeHus € 1
repeMeHHBbIMU.
3 CpaBHeHMe 3HaueHU! BblpakeHWd. CBOKCTBa 1
JIeMiCTBUI HaJ| YMC/IaMH.
9 CpaBHeHMe 3HaueHU! BblpakeHWd. CBOKCTBa 1
JleICTBUU Ha/J| YNC/IaMHU.
10 ToxpectBa. ToxXgecTBeHHbIe 1
npeoOpa30BaHUs BbIPAYKEHHH.
1 ToxpectBa. ToxXgecTBeHHbIe 1
1peoOpa30BaHus BLIPAKEHHUH.




12 Pertienue 3agau 1
13 KoHTponbHasi pabora 1o Teme "BbipaxkeHusl. 1
ToxpgectBa".
14 AHanu3 KOHTPOTbHOW paboThI 1
15 YpaBHeHUe U ero KOpHU 1
16 YpaBHeHUe ¥ ero KOpHH. 1
17 JIuHeliHOe ypaBHEHHe C OJIHOM MepeMeHHOU 1
18 JIuHeliHOe ypaBHeHHe C OIHOM IepeMeHHOU 1
19 PerieHue 3a/1a4 C IOMOIIbIO YpaBHEHUI 1
20 PertieHue 3a/1au ¢ MOMOIIbIO YPaBHEHUH 1
21 PemieHue 3a/jau C MOMOIBIO YpPaBHEHUM 1
22 Pemenne 3amau 1
23 Peitienure 3agau 1
24 Pemmenue 3amau 1
25 KonTposbHas paboTa 1o Teme "YpaBHeHus" 1
26 AHanm3 KOHTPOIbHOW paboThI 1
57 Uro Takoe ¢yHKIUs. BelurcieHre 3HaUeHUM 1
¢byHKuMM no dpopmyie.
28 I'paduk dbyHKIN 1
29 I'paduk pyHKIMM 1
30 [Tpsimasi MPOMOPLIMOHATILHOCTE U ee TpaduK 1
31 [Tpsimasi MPOMOPLIMOHATILHOCTE U ee TpaduK 1
32 JIuneliHast QyHKLUMS U ee rpauK 1
33 JIuneliHast QyHKLMS U ee rpaduk 1
34 Peluenue 3agau 1




35 KoHTtponbHasi pabora o teme "®yHKIUN" 1

36 AHanmm3 KOHTPOJILHOUM paboThI 1

37 OrnpefiesieHre CTereHy C HaTypabHbIM 1
roKasaTesieM

38 YMHOKeHHe U ieJIeHHe CTeTleHel 1

39 Bo3BezsieHue B cTeneHb NIpoU3BeeHUs U 1
CTereHu

40 Bo3BezsieHue B cTeneHb NIpoU3BeeHUs U 1
CTereHu

41 OpHousIeH M ero CTaHAAPTHBIN BU[ 1

4 YMHOKeHHe ofHOuUeHOB. Bo3BeseHue 1
O/IHOU/IeHA B CTelleHb

43 YMHOKeHHe ofHOueHOB. Bo3BeseHue 1
O/IHOW/IeHa B CTeleHb

44 OyHKIMU y=x"2 1 y=X/\3 ¥ UX rpapuKu 1

45 OyHKUUM y=x\2 1 y=X/\3 U UX rpapuKu 1

46 Pemenne 3amau 1

47 KonTposbHas paboTta 1o Teme "CrereHb C 1
HaTypa/bHbIM I10Ka3aresiem"

48 AHanm3 KOHTPOJILHOUM pabOoThI 1

49 MHoOrousieH U ero CTaH/JapTHBIA BUJ 1

50 Crio)keHrie MHOTOUJIEHOB 1

51 [Ipou3BejeHrie 0HOUYIEHA U MHOIOU/IeHa 1

52 BbiHeceHue 0011[er0 MHOMKHUTEIS 32 CKOOKH 1

53 BbiHeceHue 0011[eT0 MHOKHUTEIS 32 CKOOKH 1

54 YMHOKeHre MHOrou/ieHa Ha MHOTOUJ/IeH 1




55

YMHOKeHHe MHOIr04/ieHa Ha MHOIOU/IeH

Pazno)xeHre MHOroudsieHa Ha MHOXXUTeJISI

56
Croco00OM TPYTIIUPOBKH

c7 Pa3noykeHne MHOrouwiIeHa Ha MHOXKUTeIN
Croco00M TPYTIIUPOBKU

58 Peluenue 3azau

£g KonTposbHas paboTa 1o Teme
"MHorouseHs!".

60 AHanu3 KOHTPOJIbHOM paboThbl

61 Bo3BegeHue B KBaJpaT U B KyO CyMMBI U
Pa3HOCTH JBYX BbIpakKeHU!
Pa3nioxeHne Ha MHOXXUTEJIY C TIOMOLLBIO

62 dhopMy KBajipaTa CyMMbI 1 KBa/ipaTa
pasHOCTH
Pa3ioykeHne Ha MHOXKUTE/H C NTOMOLLBIO

63 (dhopMyn KBajipaTa CyMMbI 1 KBa/ipaTa
pasHOCTH

64 YMHO)XeHue pa3HOCTH [IByX BbID&KeHUN Ha
UX CYMMY

65 Pa3noxeHue pa3HOCTU KBaJpaTOB Ha
MHOKUTEJIA

66 Pa3noykeHne Ha MHOXKUTEIU CYMMBI U
pa3HOCTH KyOOB

67 Pa3oykeHne Ha MHOXKUTEIU CYMMBI U
pa3HOCTH KyOOB

68 Pemenne 3amau

69 KonTtponbHast pabora o teme " ®opmMyib




COKpaLL[eHHOI'0 YMHOXXeHHUs "

70 AHasnu3 KOHTPOJIbHOM paboThl

71 [Tpeobpa3oBaHMe 11€/10T0 BHIPKEHUS B
MHOT'OYJ/IeH

7 [Tpeobpa3oBaHue 11€710T0 BbIPayKEHUs B
MHOT'OYJ/IeH

73 [Tpeobpa3oBaHue 11€710T0 BbIDa)KEHUs B
MHOTOUJ/IeH

74 [TpuMeHeHYe pa3MYHBIX CIIOCOOOB /IS
pa3oXKeHUs: Ha MHOXKUATEH

7 [TpuMeHeHYe pa3MYHBIX CIIOCOOOB /IS
pasnokeHUs: Ha MHOXKUATEN

76 [TpuMeHeHHe pa3TMUHBIX CITIOCOOOB /1/1st
pasnokeHUs: Ha MHOXKUATEN

77 Pemenne 3amau

78 Perienue 3aau

79 Pe1tienue 3azau

80 KoHTposbHast paboTa 1o Teme
"ITpeobpa3oBaHue 11e/bIX BHIpAXKEHUH"

81 AHanmn3 KOHTPOJILHOM paboThI

82 JIuHeliHOe ypaBHEHUE C JBYMsI
repeMeHHbIMU

83 I'padyik MMHEMHOr0 ypaBHEHUs C IBYMSI
repeMeHHbIMU

84 I'padvik MHENHHOro ypaBHEHUsI C IByMsI
repeMeHHbIMU

85 CucreMbl TMHEUHBIX YPaBHEHUH C ABYMS




rnepeMeHHbIMHA

CucTreMbl TMHENHBIX YPaBHEHUH C ABYMS

86 1
repeMeHHbIMH

87 Criocob mo/iCTaHOBKH 1

88 Cnocob moCcTaHOBKU 1

89 Criocob cnoxxeHust 1

90 Criocob ciioxkeHus 1

o1 PeriieHue 3a/1au € MOMOIIBIO CUCTEM 1
ypaBHEeHUH

92 PeriieHue 3a/1au ¢ MOMOIIBIO CUCTEM 1
ypaBHeHUH

93 KonTtposbHas paboTa 1o Teme "CrcTembl 1
JIMHEeWHBIX ypaBHeHu!" .

94 AHanm3 KOHTPOJILHOM paboThI 1

95 [ToBTOpEHHE OCHOBHBIX MTOHATHI ¥ METOZIOB 1
Kypca 7 Kiacca, 000011eHre 3HaHUH

96 [ToBTOpEHME OCHOBHBIX MTOHATHI W METOZIOB 1
Kypca 7 Kiacca, 000011eHre 3HaHUH

97 [ToBTOpEHME OCHOBHBIX MTOHATHI W METOZIOB 1
Kypca 7 Knacca, 000011jeHre 3HaHUM

98 MToroBasi KOHTpOJIbHasi paboTa 1

99 WtoroBas arrecrayus 1

100 [ToBTOpEHME OCHOBHBIX MTOHATHI W METOZIOB 1
Kypca 7 Knacca, 060061iieHre 3HaHUM

101 [ToBTOpEHWE OCHOBHBIX MTOHATHI W METOZIOB 1

Kypca 7 Knacca, 000011eHre 3HaHUM




102

TToBTOpPEHHE OCHOBHBIX MOHSATUN U METO/IOB
Kypca 7 Kiacca, 060011ieHre 3HaHUM

OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102

10




8 K/IACC

KosmmyecTBo yacoB

Jara JlonosiHuTE/IbHANA
Ne /1 Tema YPOKa KOHTPOJ]],HI,IQ
Bcero U3y4eHUs uHdopmanus
padoThI
Ypok noBTopeHus. JInHeliHOe ypaBHEHUeE C
1 OJjHOM mepeMeHHOM. JIvHelHas QyHKLMA U 1
ee rpaduk
) Ypok noeropenusi. OfHOUIEHBI U 1
MHOrousieHbl. VIX cji0)keHve ¥ yMHOKeHHe
3 Ypok noBTopenus. ®opmyibl 1
COKpALLeHHOT'0 YMHOXXEHUSI.
4 Ypok nosropenus. JInHeliHOe ypaBHeHHe C 1
JIByMsI TlepeMeHHbIMU U ero rpaduk.
Ypok noBTopeHusi. CUCTeMbI TUHEHNHBIX
5 yPaBHEHUH C ABYMs lepeMeHHbIMU U 1
CIOCOOBI UX PeIeHus!.
6 PerieHue 3az1au ¢ MOMOLLBIO CUCTEM 1
ypaBHEHUH.
[uarHocTuueckasi KOHTpOJIbHasi paboTa. 1 1
8 PanioHanbHbIe BeIpaXkeHus 1
9 OcHoBHOe CBOMCTBO Apobu. CokpareHue 1
Jpo0ei.
10 OcHoBHOe CBOMCTBO Apobu. CokpaiijeHe 1
npobeti.
1 CrnoxxeHre U BbIUKMTaHKe Ipo0eit ¢ 1

OAWHAKOBBIMH 3HdMEHaTe/IaAMK1




Crno)keHre ¥ BbIUKMTaHKE IpoOeit ¢

12 OJMHAaKOBBIMU 3HaMeHaTe/sIMUA !

13 CnoxxeHre U BbIUMTaHKe ipobeit ¢ 1
pa3HbIMU 3HaMeHaTe/IsIMU

14 CnoxxeHre U BbIUMTaHKe ipobeit ¢ 1
pa3HbIMU 3HaMeHaTe/IsIMU

15 CnoskeHre ¥ BEIUMTaHKe /Ipobeii C 1
pa3HbIMU 3HaMeHaTe/IsIMU

16 Pemrenne 3amau 1

17 YMHOKeHHe 1pobeit 1

18 Bo3Besenue apobu B cTerneHb 1

19 Henenuie apobeit 1

20 Hpeo6pa30j3aHHe paLMOHaIbHbIX 1
BbIpa)kKeHU I

21 OyHkuMA y=k/X 1 ee rpaguk 1

29 KonTtposnbHast paboTa o Teme 1
"Anrebpanueckasi Apobs"

23 AHanm3 KOHTPOIbHOW paboThI 1

24 PanoHanbHble urcia. MppauyoHaabHble 1
yucsa.

o5 KBa,qpaTHbe KOpHU. ApU(pMeTHUeCKUi 1
KBa/|paTHbI! KOpPEeHb.

26 YpaBHeHnue x\2=a 1

57 HaxoxxeHre nprub/IMKeHHOT0 3HaUeHust 1
KBa/JpaTHOTO KOPHS

28 ®yHKLMA y=VX U ee rpaduk 1




29 ®dyHKIMA y=VX U ee rpaduk 1

30 Perrenue 3anau 1

31 Pemmenue 3aau 1

32 KonTtponbHast pabora o Teme 1
"ApurdmeTrueckuii KBaJipaTHBIM KOpeHb"

33 AHan3 KOHTPOJIbHOM paboThl 1

34 KBazipaTHbIV KOpeHb 13 NPOW3Be/IeHUs U 1
Jpobu

35 KBazipaTHbIV KOpeHb 13 NPOW3Be/leHUs U 1
apobu

36 KBagpatHblli KOpeHb U3 CTereHu 1

37 KBagpatHbIli KOpeHb 13 CTeleHU 1

38 BobiHeceHre MHOKUTeS 3a 3HaK KOPHSA 1

39 BreceHue MHOXXUTeJIA 110/}, 3HAK KOPHS 1

40 [Tpeobpa3oBaHue BbIpayKEHUH, 1
coJieprKalix KBaJpaTHble KOPHU

Al [Tpeobpa3oBaHue BbIpayKEHUH, 1
CoJieprKallvx KBaJpaTHble KOPHU

4 KontponbHast pabora no Teme "CBolicTBa 1
apu(mMeTHUYeCKOro KBaJpaTHOTO KOpHS"

43 AHanu3 KOHTPOJIbHOM paboThl 1

44 Peluenue 3amau 1

45 HenosiHble kBasipaTHbIEe ypaBHEHUS 1

46 dopmyJsia KOpHel KBaJpaTHOTO YpaBHEHUsI 1

47 dopmyJsia KOpHel KBaJ|paTHOTO YpaBHEHUSI 1

48 PerieHre ypaBHeHuUH, CBOJALIMXCS K 1




KBaJApaTHbBIM

Pemenue 3a444 C IIOMOLIBKO KBAAPATHBIX

49 . 1
ypaBHEeHUI

50 Teopema Bueta 1

51 Teopema Buerta 1

52 Perienue 3anau 1

53 Pertenne 3amau 1

" KonrposbHast paboTa 1o Teme 1
"KBagpaTHOe ypaBHeHHe U ero KOpHU"

55 AmnHanm3 KOHTPOTbHOW paboThI 1

56 KBazpatHbIii TpexusieH ¥ ero KOpHU 1

57 KBagpatHbIli TpexusieH ¥ ero KOpHU 1

58 KBazipaTHbIl TpexuseH U ero KOpHU 1

cq Pa3noxxeHue KBaipaTHOIO TpexujieHa Ha 1
MHO>XUTENN

60 PasnoykeHvie KBaZipaTHOTrO TpexusieHa Ha 1
MHO>XUTENN

61 PasnoykeHvie KBaZipaTHOTrO TpexusieHa Ha 1
MHOXXUTEIN

62 KontposnbHast paboTa o Teme 1
"KBaspaTHbii TpexusieH"

63 Pemienre IpOOHBIX PAl[OHAIBHBIX 1
ypaBHeHUI

64 Perienue [poOHBIX pal[iOHATBHBIX 1
ypaBHeHUI

65 Pertienrie poOHBIX pal[iOHATBHBIX 1




ypaBHeHUI

Pemenue ,E[pO6HbIX PpallMOHA/IBHBIX

66 . 1
ypaBHEHUI

67 Peluienue 3az1au ¢ NoMoLL[bI0 1
paLMOHa/IbHBIX ypaBHEHUH

68 Peluienne 3az1au € NoMoLL[bI0 1
paLMOHA/IbHBIX YPaBHEHUN

69 Perenue 3a7au ¢ IOMOLLBIO 1
paLMOHA/IbHBIX YPaBHEHUN

70 Perienue 3agau 1

71 Perienue 3agau 1
KonrposnbHas pabota 1o Teme "/IpoOHbie

72 alMoHa/IbHble ypaBHeHus" 1

U y

73 AHan3 KOHTPOJIbHOM paboThI 1

74 YucnoBble HepaBeHCTBA 1

75 YucioBble HepaBeHCTBa 1

76 CBOWCTBA UYKCJ/IOBBIX HEPABEHCTB 1

77 CBOIICTBa UYKC/IOBbIX HEPAaBEHCTB 1

78 CnokeHue U yMHOKEHHUE UMCIOBbIX 1
HepaBeHCTB

79 CnokeHue U yMHOKEeHUE UMCIOBbIX 1
HEepaBeHCTB

80 Pertenue 3asau 1

81 [Tepeceuenue 1 00beJUHEHE MHOYKECTB 1

82 UuicoBbIe TIPOMEXKYTKU 1

83 PellieHrie HepaBeHCTB C OZHOM TepeMeHHOM 1




84

PellieHrie HepaBeHCTB C OZIHOM TepeMeHHOM

Pemenue cucrem HepaBeHCTB C OAHOﬁ

85 o
riepeMeHHOM1

86 PemieHre cuctem HepaBeHCTB C OJHOU
repeMeHHOMN

87 Permmenue 3amau

88 KonTponbHas pabota o Teme "UncioBble
HepaBeHCTBa"

89 AHanm3 KOHTPOJIbHOW pabOoThI

90 OrnipefiesieHre CTerneHu C LieJIbIM
OTpHLIaTe/IbHbIM [10Ka3aresjieM

91 CBoliCTBa CTeleH! C 1ie/IbIM IoKa3aTeaemM

92 CraH[apTHBIA BUJ, YMCIa

93 Perienue 3agau

94 KontposnbHast pabora no Teme "CrerneHb C
11e/1bIM TIOKa3aTeneM"
[ToBTOpPEHME OCHOBHBIX MOHATUN U

95 MeTO/I0B KypCOB 7 U 8 KJ1acCoB,
0000111eHre 3HAHUH
[ToBTOpEHME OCHOBHBIX MOHSATUI U

96 MeTO/I0B KypCOB 7 U 8 KJ1acCOB,
0000111eHre 3HAHUH
[ToBTOpEHME OCHOBHBIX MMOHATHI U

97 MeTO/I0B KypCOB 7 U 8 KJ/1acCOB,
000011[eHre 3HAHUH

98 WToroBasi KOHTpO/IbHasi paboTa

99 Nrorosas arrecrauus




[ToBTOpEHME OCHOBHBIX MOHSATHI U
100 MeTO/I0OB KypCOB 7 U 8 KJ/1acCOB,
000011[eHre 3HAHUH

[ToBTOpEHNE OCHOBHBIX MMOHATHI U
101 MeTO/I0B KypCOB 7 U 8 KJ/1acCOB,
000011[eHre 3HAHUM

[ToBTOpPEHME OCHOBHBIX MOHATUN U
102 MeTO/I0B KypCOB 7 U 8 KJ1acCOB,
0000111eH1e 3HAHWI

OBIIEE KO/IMYECTBO YACOB I10 ITPOI'PAMME

102

10




9 K/IACC

KosmmyecTBo yacoB

Jara JlonoiHMTE IbHASA
Ne /1 Tema YPOKa KOHTpO JILHBIE
Bcero HU3y4eHHUsA uH(popMaLusi
padoThI
Ypok nioBTopenus. UncioBbie HepaBeHCTBa U
1 yX cBoMcTBa. CHUCTeMBbI JIMHEHMHBIX 1
HepaBeHCTB.
Ypok nosropenusi. CTeneHs C Lie/IbIM
2 ToKa3aTesieM U ee CBOMCTBA, CTaH/JaPTHbIN 1
BUJI UMC/Ia.
3 Ypok noBTopeHusi. PaijrioHaibHbIE APOOU U 1
JeMCTBUSA HaJl HUMH.
4 Ypok noBTopeHusi. KBagpatHbie KOpHH. 1
5 Ypok nosropenus. KBasipaTHele ypaBHeHUs 1
6 Ypok noBTopenwusi. [Ipo6GHbIe paljioHaIbHbIE 1
ypaBHeHMUs.
[uarHocTuueckasi KOHTpPOJIbHasi paboTa 1 1
AHanm3 KOHTPObHOW paboThI 1
dynkupsi. O6sacTs onpesieneHust QyHKLUWH 1
10 ®yukims. O6/acTb 3HaUeHUH GYHKLIUN 1
1 Ob6sacTh oripesiesieHUst ¥ 06/1aCTh 3HAUEHUH 1
byHKLMM
12 CaoticTBa (QyHKIIMU 1
13 CaoiicTBa GyHKLUMU 1
14 CroticTBa GyHKLIUU 1




15 KBazpaTHbIli TpexusieH ¥ ero KOpHU 1
16 KBazipaTHbIl TpexuseH U ero KOpHU 1
17 KBazipaTHbIM TpexuseH U ero KOpHU 1
18 Pa3no)keHue KBa/paTHOrO TpexusieHa Ha 1
MHOJKUTe/IN
19 Pa3ioxeHue KBa/paTHOIO TpexusieHa Ha 1
MHOJKUTe/IN
20 Pa3ioxeHue KBa/paTHOTO TpexusieHa Ha 1
MHO>KUTENIN
21 Pemntenue 3amau 1
22 Pemienne 3amau 1
23 Pemnienue 3anau 1
24 Pemtenne 3amau 1
KonrpospHast paboTa no Teme "®yHKIuSI.
25 CaorictBa ¢pyHkUM. KBaspaTHbIN 1
TpexuseH".
26 AHanu3 KOHTPOJTbHOM paboThI 1
27 Periienue 3agau 1
28 Pemienue 3anau 1
29 DyHKIUA y=ax/\2 1
30 dyHKUMs y=ax/\2 , ee rpadUK U CBOMCTBa 1
31 I'paduk pyHkumy y=ax/\2+n 1
32 I'paduk pyHkumy y=a(x-m)/A2 1
33 I'paduku pyHKIMM y=ax/2+n u y=a(x-m)/2 1
34 [TocTpoenue rpaduka KBaZipaTUYHON 1

byHKIM




[TocTpoeHue rpaduKka KBapaTUUHOM

35 1
byHKIMU

36 DyHKLMA y=x/\n 1

37 OyHKIYA y=X/\N ¥ ee CBOWCTBa 1

38 Kopensb n-oii crerneHu 1

39 PelleHue ynpakHeHUI Ha HaXOXJeHre 1
KODHs N-OH CTereHu

40 KonrposnbHast paboTa no Teme 1
"KBaspaTuHas (yHKLMS U ee CBOMCTBA'.

41 [Jesoe ypaBHeHUe U ero KOpHU 1

42 [lesioe ypaBHeHUe U ero KOpHU 1

43 IIpo0OHbIe paljMoHa/IbHbIe YpaBHEHHS 1

44 [IpobHble paljMoHa/IbHbIe ypaBHEHHS 1

45 Pemntenue 3amau 1

46 KonTtponbHas pabota no Teme "YpaBHeHUs C 1
OJJHOU IepeMeHHOM"

47 AHanu3 KOHTPOJIbHOM paboThI 1

48 PelleHne HepaBeHCTB BTOPOM CTeleHU C 1
OJJHO NepeMeHHOM

49 PereHnie HepaBeHCTB BTOPOM CTeNeHU C 1
OJJHO NepeMeHHOM

50 PemeHnie HepaBeHCTB BTOPOW CTeNleHU 1
MeTO/IOM UHTepBa/IOB

51 PerieHne HepaBeHCTB BTOPOM CTelleHU 1
MeTO/IOM UHTepBa/IOB

52 PeriieHue 3agau 1




KonTponbHas pabota o Teme "HepaBeHcTBa

>3 C OJIHOM mepeMeHHON"

54 AHanm3 KOHTPOIbHOW paboThI

cc YpaBHeHue C AByMs [lepeMeHHBIMH U ero
rpaduk

c6 YpaBHeHue C AByMs [IepeMeHHBIMH U ero
rpacduk

57 I'pachrueckuii criocob pelieHus: CUCTeM
ypaBHEHUH

cg PellieHure crcTeM ypaBHeHUI BTOPOM
CTereHu

59 Pemenne crucrem ypaBHeHUM BTOPOU
CTereHu

60 Pemenue 3as1au € MOMOLLBIO CUCTEM
ypaBHEHHH BTOPOU CTeNeHU

61 PerreHue 3a/1a4 ¢ MOMOLLBIO CUCTEM
ypaBHEHHH BTOPOU CTeNeHU

62 PerieHue 3a/1a4 ¢ MOMOLLBIO CUCTEM
ypaBHEeHHI BTOPOU CTereHU

63 HepaBeHcTBa € ByMs lepeMeHHbIMU

64 HepaBeHcTBa ¢ ByMs IlepeMeHHbIMU

65 CucTeMbl HEPaBeHCTB C JBYMS
riepeMeHHbIMU

66 CucTeMbl HEPaBeHCTB C JBYMS
nepeMeHHbIMU

67 HekoTophle npueMsl pelieHus: CUCTeM

ypaBHeHUI BTOPO CTeIeHU C IByMsi




nepeMeHHbIMU

68 Perienue 3azmau

69 Perienue 3azmau

70 KonTtponbHas pabota no Teme "YpaBHeHUS U
HepaBeHCTBa C ByMs llepeMeHHbIMU"

71 AHanm3 KOHTPOJILHOM pabOThI

72 [TocnepgoBaTensHOCTH

73 Onpepienenve apupmMeTHYeCKON MPOrpeccuu

74 dopmya n-ro useHa apupmMeTHuecKon
IIPOrpeccumn

75 dopmya n-ro useHa apubmMeTHuecKon
IIporpeccuun

76 dopmyJsia CyMMBI [1ePBBIX N YI€HOB
apu(pMeTHUYeCKOu TIporpeccuu

77 dopmy/ia CyMMBI [1ePBBIX N YI€HOB
apuMeTHyeCcKoi porpeccuu

78 Pemtenne 3anau

79 KonTponbHast paboTa 1o Teme
"ApudmeTrueckas rnporpeccus”

80 AHanM3 KOHTPOJILHOM pabOThI

81 OrnipefiesieHre reOMeTPUUYECKOM TTPOrpeccum

82 dopmyJia n-ro 4jeHa reoMeTpuuecKou
IIPOrpeccumn

83 dopmyJia n-ro ujeHa reoMeTpuuecKomn
IIPOrpeccumn

84 @dopmyJia CYMMBI [1epBbIX N YWIeHOB




reoMeTpUUeCKOU TPOrpeccrun

(DopMyna CYMMBI TIEPBBIX I YIE€HOB

85 reoMeTPUUECKOU TTPOTrpeccru

86 Pewienue 3azau

87 KonTtponbHast paboTa o Teme
"I'eomeTprueckas nporpeccus”

88 AHanM3 KOHTPOJILHOM pabOThI

89 Perenve 3azau
[ToBTOpEHUe, 0600ITIEHNE ¥ CUCTEMATH3ALIUS

90 3HaHUM. PellleHre TeKCTOBBIX 3a/jauy
apudmMeTHyeckum criocobom
[ToBTOpEHUE, 0600ITIEHNE W CUCTEMATH3ALIUS

91 3HaHu#. [Ipeobpa3oBanue anrebpanuecKux
BBbIPa)KEHUH, ZI0MYCTUMbIE 3HAUEHMUSI
[ToBTOpEHMe, 0600ITIEHNE W CUCTEMATH3ALIUS

92 3HaHui. [IpeoOpa3oBanue anrebpanuecKux
BBbIPA)KEHUH, ZI0MyCTUMbIE 3HAUEHMUSI
[ToBTOpEeHMe, 00600I1eHHe U CUCTeMaTH3al[|s

93 3HaHui. [Ipeobpa3oBanue anrebpanuecKux
BBbIPa)KeHUH, ZI0MTyCTUMbIe 3HAUEHMUSI
[ToBTOpEeHMWe, 06001[eHHe ¥ CUCTeMaTH3al[|s

94 3HaHui. [Tpeobpa3oBaHue aarebpanuecKux
BBbIPa>KeHUH, ZI0MyCTUMbIe 3HAUEHMUSI
[ToBTOpeHMe, 000011IeHNe U CUCTeMaTU3aLUs

95 3HaHUM. DyHKIMK: TOCTPOeHUe, CBOMCTBA
W3yueHHBIX (PYHKIMI

96 [ToBTOpEHUe, 0600ITIEHHE ¥ CUCTEMATH3ALIUS




3HaHW. @YHKUWK: TIOCTPOEHHE, CBOMCTBA
W3yueHHBIX (PYHKIMI

97 WToroBast KOHTpOJIbHasE paboTa 1

98 Ntorosas arrecrauys 1
[ToBTOpEeHMe, 00600I1I[eHHe U CUCTeMaTH3alI[|s

99 3HaHWM. OYyHKIMU: TOCTPOEHNE, CBOKWCTBA 1
W3y4eHHbIX QyHKIUI
[ToBTOpeHMWe, 06001[eHHe ¥ CUCTeMaTH3al[|s

100 3HaHuM. ['paduueckoe pelleHre ypaBHeHUH 1
Y UX CUCTEM
[ToBTOpeHMWe, 060011]eHHe ¥ CUCTeMaTH3al[1s

101 3HaHul. ['padmueckoe pellieHre ypaBHEHUM 1
Y UX CUCTEM

102 O6o001eHre ¥ CUCTeMaTH3alus 3HaHUH 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102







YUYEBHO-METOIJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI /Il YYEHUKA

* Anrebpa, 8 kmacc/ MakapeiueB HO.H., Munzatok H.I'., HemmkoB K.W. u fpyrue;
niozi, pepakiyeii TensikoBckoro C.A., AKi[oHepHOe 0011jecTBO «VI37aTebCTBO
«IIpocserenue»

» Anrebpa, 9 kiacc/ MakapsiueB FO.H., Munatok H.I'., HeiikoB K.U. u apyrue;
noz1 pepakiyeii TenskoBckoro C.A., AKI[OHepHOe 00111ecTBO «/31aTenbCTBO
«ITpocserijeHue»

Anrebpa, 7 knacc/ MakapbrueB FO.H., Munatok H.T'., HertikoB K.W. u gpyrue;
niozi, pepakiyeii TensikoBckoro C.A., AKi[oHepHoe 0011jecTBO «VI37aTeibCTBO

«IIpocserenue»

METOJUYECKHWUE MATEPHUAJIBI VI YUUTEJIA

[ToypouHblie pa3paboTku 110 anrebpe. 7 Knacc:rnocobue st yuurteisi /
A.H.PypykuH. - 6-e u3g. - M.BAKO

[ToypouHbie pa3paboTku 10 anrebpe. 8 Knacc:rmocobue Asst yuutesis /
A.H.PypykuH. - 3-e u3g. - M.BAKO

[Toypounbie pa3paboTku Mo anrebpe. 9 Knacc:rnocobue Ajisi yuurers /
A.H.PypykuH. - 3-e u3g. - M.BAKO

MNP POBLIE OBPA30OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETA
NHTEPHET

https://infourok.ru
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