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IMOACHUTEJIBHASA 3ATIMCKA

Anrebpa sIBJSIeTCST OJHUM U3 OTNOPHBIX KYPCOB OCHOBHOI'O 00II[ero oOpa3oBaHus: OHa 00ecrieunBaeT
H3yueHue [PYTUX JUCIWIUIMH, KaK eCTeCTBeHHO-HayYHOTO, TaK W TYMAHWTApHOTO LUK/IOB, €€ OCBOEHHe
HeoOXoAMMO /71T TIPOZAO/DKeHHs 00pa30BaHMSI M B TIOBCEAHEBHOW >KM3HU. Pa3BuTve y 00ydYarommxcs
HAyYHBIX TIPEACTaB/IeHUH O TIPOUCXOXKAEHUM W CYIIHOCTH anrebpanueckux abcTpakiui, crocobe
OTpaKeHUsT MaTeMaTHYeCKOW HAyKOW sBJIeHWM U TIPOLIeCCOB B TIPUPOZie U 00IecTBe, pOH
MaTeMaTHUYeCKOT0 MO/Ie/IMPOBAaHUsl B HAYYHOM TI03HAaHMU U B TIPAKTHKe CTIIOCOOCTBYeT (HhOpPMHDPOBaHHIO
HAyYHOT'0 MMPOBO33DEHUS U KaueCTB MbIIIJIeH!s], HeOOXOAUMBIX /IS a/jalTaljid B COBPeMeHHOM I()POBOM
obujectBe. M3yueHue anreOpel obOecrieuriBaeT pa3BUTHe yMeHHs Hab/rO[aTh, CpPaBHUBATh, HAXOJWTh
3aKOHOMEDHOCTH, TpebyeT KpUTUYHOCTH MBILLIEHUS], CIOCOOHOCTH apryMeHTHUPOBaHHO 000CHOBBIBATH CBOM
JIeVCTBUSL M BBIBO/bI, (DOPMY/IMPOBATh yTBep)KAeHus. OCBoeHHe Kypca anreOpbl obecrieurBaeT pa3BUTHE
JIOTUYEeCKOTO MBIIIJIEHUsT 00yJaroIuxcsi: OHU WCTIO/B3YIOT AeAYKTHUBHbIE U MHAYKTHBHBIE PacCY>KIeHus,
000011eHre W KOHKpeTH3aluio, abcTparupoBaHue U aHasoruto. OOyueHuwe anrebpe TipeArosiaraer
3HAUUTe/IbHbIM 00BEM CAMOCTOSITESTBHON [JIeSTe/TbHOCTU O00YyYaroluXCsl, IM03TOMY CaMOCTOSITe/TbHOe
pellieHre 3a7iau sIB/ISIeTCS peasn3aljiell esiTe/TbHOCTHOTO TIPUHLIMTIA 00yJeHusl.

B cTpykType mporpamMMbl yueOHOTO Kypca «Anrebpa» /s OCHOBHOro o0OIIero o0Opa3oBaHUS
OCHOBHOE MeCTO 3aHMMAlOT COJlep)KaTesibHO-MeTOAUUecKrue JIMHUU: «Yucia U BBIYMCIIEHUS»,
«Anrebpanueckue BbIpaKeHUs», «YpaBHeHUsT UM HepaBeHCTBa», «®PyHkumm». Kaxkzgas wu3 3THX
coZiep>KaTelbHO-MeTOJUUeCKUX JIMHUWA DPAa3BUBAeTCs Ha TPOTSHKEHWHM TPEX JieT W3ydeHus Kypca,
B3aUMOZENCTBYsI C JPYTUMHU €ro JIMHUAMU. B Xo7e n3yueHusi yueOHOro Kypca 00yJaromyMcst TIPUXOJUTCS
JIOTUUECKU pacCy’>KJaTb, UCI0/Ib30BaTh TEOPETUKO-MHOXKeCTBEHHBIN 513bIK. B CBsi3W € 3TUM B mporpammy
yuebHOTO Kypca «Anrebpa» BK/IFOUeHbI HEKOTOPbIE OCHOBBI JIOTUKHU, TIPe/ICTaB/IeHHbIe BO BCEX OCHOBHBIX
pa3zieslax MareMaTHuecKoro o0pa3oBaHHSI W CIIOCOOCTBYIOIIME OB/AZIeHHI0 O00ydaromMMUCs OCHOB
YHUBEpPCA/TbHOTO MaTeMaTHuecKoro s3bika. Cofiep)kaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro
Kypca «Anrebpa» SIBISIeTCS1 ero MHTerpUPOBaHHbBIN XapakTep.

Copepkanvie nMHUK «YWcrna W BBIUMC/IEHUS» C/IYy)KUT OCHOBOM [iji Ja/bHEMIero u3y4yeHust
MaTeMaTHKH, CTIOCOOCTBYeT Pa3BUTHIO y 00YUarOIIUXCs JIOTHYeCKOTO MBILLTeHUs], (HOPMUPOBAHUIO YMEHUsT
TO/b30BaThCsl AJTOPUTMAaMH, a TakXe MPUOOPeTeHHI0 TPAaKTHUeCKUX HAaBbIKOB, HeOOXOAWMBIX [ist
TIOBCe/IHEeBHOM X13HU. Pa3BuTHe TIOHSTHSI O UMC/ie Ha YPOBHE OCHOBHOTO 00IIiero oOpa3oBaHMsI CBSI3aHO C
palLMOHABHBIMU U MPPALMOHANBHBIMU UWC/IaMH, (POPMUPOBAaHHEM TIpeZCTaBIeHHWH O /1eHCTBUTETbHOM
yrcsie. 3aBepilieHHe OCBOEHUS YMC/IOBOM JIMHUKM OTHECEHO K CpefiHeMY 0011ieMy 00pa30BaHMUIO.

Copepxanve JBYX anreOpanyecKux JUHUN — «AsreOpanueckue BBIDAKEHUS» U «YDaBHEHUs U
HepaBeHCTBa» CIIOCOOCTBYeT (POPMHUPOBAHUIO ¥ 00YUAIOIIUXCS MaTeMaTHYeCKOro anrapara, Heo0X0JuMOoro
JUTsL pellleHusl 3alau MaTeMaTUKH, CMeXKHBIX Tpe]MeTOB U MPaKTUKO-OPUEeHTHUPOBaHHbIX 3aziau. Ha ypoBHe
OCHOBHOTO 0011iero o6pa3oBaHus yueOHBIM MaTepuas TPYMIMPYeTCss BOKPYT paljiOHa/bHBIX BbIpaXKeHHUH.
Anrebpa eMOHCTPUPYeT 3HaueHWe MaTeMaTHKHM KakK sI3bIKa /ISl TIOCTPOeHHsI MaTeMaTH4eCKuX Mojiened,
OTMCaHUsI TPOLIeCCOB U sIBJIeHUH peasibHOro Mupa. B 3ajaun obyueHus anrebpe BXOJAT TakxKe Ja/bHeilliiee
pa3BUTHe aArOPUTMUUECKOTO MBIILIJIeHHs, HeoOXOJWMOro, B UaCTHOCTH, JJii OCBOEHHs Kypca
WHGOPMATHKY, U OBJIaJleHHe HaBbIKaMU [IeIYKTUBHBIX paccykaeHuii. [Ipeobpa3oBaHre CUMBOJIBHBIX (hOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpa)keHwsI, CIIOCOOHOCTel K MaTeMaTHueCKOMY TBOPUYECTBY.

Cogep>xaHve (PyHKIMOHABHO-TpaMUeCcKOM JIMHUM HaljeJleHO Ha TIoOJy4YeHWe OO0ydJaromyMucs
3HaHUM 0 GYHKIUAX KaK BaKHeMIllel MaTeMaTUUeCcKOW MoJend [jiss OINWCaHUs U HWCC/Ie[j0BaHUs
pa3HoOOpa3HbIX TPOLIECCOB W SIBJIEHWH B TIpupofe W oOimiectBe. V3yueHWe martepuana CHocOOCTByeT
pa3BUTHIO y OOyYaroUMXCs yMEeHWs WCII0/Ib30BaTh pa3/iMuHble BbIpPAasUTebHbIE CpeACTBAa  SI3bIKA
MaTeMaTHKHU — CJIOBeCHbIe, CUMBOJIMUeCKHe, Tpauueckue, BHOCUT BK/a/ B (popMHUpOBaHUe MpesCcTaBIeHUi
0 PO/ MaTeMaTUKH B Pa3BUTUU LUBWIN3ALUU U KYJIbTYPBL.

CornacHo yue6HOMY I/1aHy B 7—9 K/laccax u3yuaercst yueOHbIM Kypc «Asrebpa», KOTOPBINA BK/IOUaeT
CJIefyIoIe OCHOBHBIE pa3fiesibl cofiep>kaHus: «Uucma U BBIUMCTIEHUs», «AnreOpanueckye BbIPayKEHUsD»,
«YpaBHeHUs U HepaBeHCTBa», « DyHKLIUNW».

Ha u3yuenune yuebHOro kypca «Asrebpa» otBoautrcs 306 uvacos: B 7 kmacce — 102 vaca (3 vaca B
HeJiento), B 8 kimacce — 102 yaca (3 yaca B HeJiento), B 9 kinacce — 102 yaca (3 uaca B HeJieio).



COJEPXAHUVE OBYUYEHUSA
7 KJIACC

Yuncia ¥ BbIYMC/IEHUA

[Ipobu 0OBIKHOBEHHBIE W IeCATHUUHBIE, TTePeX0/] OT OAHOU (HopMbl 3armcH pobeit K gpyroi. [ToHsTHE
palLMOHa/bHOTO 4YMCJIa, 3alMCh, CpaBHEHWe, YINOpsJOuYMBaHMe palMOHA/bHBIX 4Yucesl. ApupMeTHUecKue
JIeliCTBUS C pallOHAIbHBIMU uKcaMu. PellieHne 3a/1au U3 peasibHOM MPAKTHUKHU Ha YacTH, Ha Jpo0wu.

CreneHb C HaTypajbHbBIM IIOKasaTeseM: oOIlpefie/ieHHe, NpeoOpa3oBaHHe BbIpDa)KeHWH Ha OCHOBe
oripeZiesieHus], 3aMych OOJBIIMX uuces. [IpOIeHTHI, 3amKCh TMPOLIEHTOB B BuJe ApoOu U ApoOW B Buje
NIPOLIeHTOB. TPy OCHOBHBIE 33/lauX Ha MPOLIEHTH], pellieHNe 3a,au U3 peaJbHOW NIPaKTHKU.

[TprMeHeHNe NIPY3HAKOB /1e/TMMOCTH, pa3/iokKeHe Ha MHOXKUTe/I HaTypaIbHbIX YMCeL.

PeasnbHbIe 3aBUCUMOCTH, B TOM YHCJIe TIpsiMasi M 0OpaTHast IPOTIOPIIMOHATLHOCTH.

Anredpanyeckue BbIpa)KeHUs

[TepemMeHHbIe, UMCIOBOE 3HAUEHHE BbIPA)KEHUS C ITepeMeHHOM. [lonycTuMble 3HaueHUsl [lepeMeHHbIX.
[IpencraBieHre 3aBUCMMOCTM MeX]y BelMUMHAaMW B BHfe ¢opmyrbl. BbluncreHuss mo Qopmynam.
[Tpeobpa3oBaHue OyKBEHHBIX BBIP@KEHHI, TOX/ECTBEHHO PaBHbIE BBIPA)KEHHS], TpaBU/a MpeoOpa3oBaHuUs
CYyMM U TIPOM3Be/IeHHH, MpaBu/ia pacKpbITUsS CKOOOK U MpUBe/ieHUs M0I00HBIX C/laraeMbiX.

CBoiiCTBa CTelleHU C HaTypa/IbHbIM [10Ka3aTeseM.

OpHouneHsl W MHorowieHbl. CrernieHb MHorousneHa. CroKeHre, BbIUMTaHHE, YMHOKEHHe
MHOrou/IeHOB. POpMyJibl COKPAILLlEHHOTO YMHOJKEHUS: KBaJpaT CyMMbl M KBajpar pasHoctu. dopmyna
Pa3HOCTH KBa/lpaToB. Pa3ioykeHre MHOTOU/IeHOB Ha MHOXKUTEIH.

YpaBHeHus ¥ HepaBeHCTBa

YpaBHeHHe, KOPeHb YPaBHEeHUs, ITPaBr/Ia peobpa30BaHust ypPaBHEHUsI, PaBHOCHTBHOCTb YPaBHEHUH.

JluHellHOe ypaBHeHHWe C OJHOM IlepeMeHHOM, 4YMC/I0 KOpHeH JIMHeWHOTO ypaBHEHHs, pellleHre
JIMHeVHbIX ypaBHeHMW. CocTaB/leHue ypaBHEHMW IO YC/IOBUIO 3a/laud. PellleHHMe TeKCTOBBIX 3ajad C
TOMOIbI0 YpaBHEHUIA.

JIuHeliHOe ypaBHeHUe C [BYMs IlepeMeHHbIMU U ero rpa¢uk. Crucrema /ByX JIMHEMHBbIX YpaBHEHUH C
JBYMsI TlepeMeHHBbIMH. PellleHHe CHCTeM YpaBHEHW CII0COOOM TO/CTAaHOBKH. I[IpviMephbl perieHus
TeKCTOBBIX 33/lau C IIOMOLL[bI0 CUCTEM YPaBHEHUH.

DOyHKIMHU

Koopgunara Touku Ha npsamod. UuciaoBble IIPOMEXYTKU. PaccTrosiHue Mexzy [ABYMsI TOYKaMM
KOOpPJMHAaTHOM NPSIMOMA.

[TpsimoyrosnbHas cucreMa KoopAuHat, oc Ox u Oy. Abcrycca ¥ op/iiHaTa TOYKM Ha KOODJUHATHOM
rockoctu. Ilpumepsl rpacdukoB, 3aaHHbIX (GopmynaMu. UTeHre rpaMKOB peasbHbIX 3aBUCUMOCTEN.
[Moustne Qynkuun. 'papuk QyHkumu. CpoiictBa (yHKUMM. JIuHeiiHas ¢yHkius, eé rpaduk. I'paduk
¢yHkuM y = |x|. ['padguueckoe perieHre TMHENHBIX YpaBHEHUH U CUCTEM JIMHEWHBIX ypaBHEHUH.

8 K/IACC

Yuc/1a ¥ BEIYMC/I€HUS

KBajpaTHbili KOpeHb U3 uuc/a. [ToHsTHe 00 MppalMoHaIbHOM uuciie. [lecITUUHbIE TPUOIVKEHUS
vppalMoHa/bHBIX uucesn. CBoicTBa apudMeTHUeCKHMX KBa/IpaTHbIX KOpPHEH W UMX TIpPUMEHeHWe K
npeoOpa30BaHMUI0 YHUCIOBBIX BBIDAYKEHUH U BBIYUCIEHUSM. []efCTBUTE/IbHBIE UKUCIA.

CrereHb C 1ie/ibIM TI0Ka3aTeseM u eé cBoiicTBa. CTaHJapTHasi 3arych Yuca.

Asredpanuyeckue BbIPpa)KeHHUA

KBapaTHbIii TpEXusieH, pa3ioyKeHHe KBaIpaTHOTO TPEXU/ieHa Ha MHOXKUTEJTH.

Anrebpanueckasi apobb. OCHOBHOe CBOWCTBO anreOpanueckoi apobu. CrokeHue, BbIUHTaHUE,
YMHOXKeHUe, fiejieHne anrebpanyeckux poOeid. PariioHaibHbIe BRIDayKEHHS U MX TIpeoOpa3oBaHUe.

YpaBHeHNs 1 HepaBeHCTBA

KBagpatHoe ypaBHeHWe, opMysa KOpHel KBaZlpaTHOro ypaBHeHUsi. TeopemMa Buerta. PeliieHue
ypaBHEeHUM, CBOASILUXCS K JTMHEHHBIM U KBaJ[paTHbIM. [IpocTeiiiiiie JpoObHO-paliioHaIbHbIe YDaBHEHUSI.

I'padurueckasi UHTEpIIpeTaIUsl YPaBHEHUH C JABYMS IePEMEHHBIMU U CUCTEM JIMHEeHHBIX YpaBHEHUH C
JIBYMsI TIepeMeHHbIMH. [TpUMephI pellieHus: CUCTeM HeTMHEHHBIX YPaBHEHUH C IBYMsI TTePeMeHHBIMHU.

PeliieHre TeKCTOBBIX 3a7lau a/iredOpanyecKuM CriocoOoM.



UuncnoBble HepaBeHCTBa M MX CBoMCTBa. HepaBeHCTBO C OfHOM nepeMeHHOW. PaBHOCM/IBHOCTB
HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OJHOM IepeMeHHOM. CHCTeMbl JIMHEWHBIX HepaBeHCTB C OJHOU
repeMeHHOM.

DOyHKIMHU

[Monsitve ¢yukuun. O6sacTh OMpeZiesieHHs 1 MHOXKECTBO 3HaueHHH QyHKIMUA. CriocoObl 3aaHus
byHKIM.

I'paduk dyHkimu. UteHue cBoicTB (yHKIUM 10 eé rpaduky. Ilpumepbl TrpadukoB (YHKIMM,
OTpa’karollMX peasbHble MPOLIeCCh.

@OyHKI[UM, OIHKCHIBAIOIIMe TIPSMYH0 M OOpaTHYIO MPOIOPLMOHAbHbIE 3aBUCUMOCTH, UX TPa(QUKHU.
®dyHKMU Y = X2, y = X3, y = Vx, y=|x|. T'padrueckoe pellieHre ypaBHeHHUI U CUCTEM YPaBHEHHIA.

9 KJ/IACC

Yucia 1 BbIYMC/IeHUA

ParjoHasibHbIe umMC/la, UppaLMOHabHble UWC/ia, KOHeuHble W OecKOHeuHble [ecsiTUYHbe ApoOu.
MHOXeCTBO [IeMCTBUTE/bHBIX YMCes, AeHCTBUTe/NbHble YMCAa Kak OeCKOHeuHble JecsiTUYHble JpPOOH.
B3avMHO 0/lHO3HauHOe COOTBETCTBHE MeXKAy MHOXXeCTBOM [elCTBUTE/bHBIX YMCel U KOOpAWHATHOMN
MIPSIMOM.

CpaBHeHMe [1eliCTBUTE/IbHBIX YMCesl, apu(MeTHUYecKre JeHCTBUS C 1eMCTBUTEIbHBIMU UMCIaMHU.

Pasmepb! 06bEKTOB OKPYKaIoILlero MUpa, J/IUTebHOCTD TIPOLIECCOB B OKPY KatoLl[eM MUpe.

[TpubmkéHHOe 3HAaUeHHe BeWYMHBI, TOYHOCTh NpubmwkeHus. Okpyriaenue uucen. [Ipukuaka u
OLleHKa pe3yJ/IbTaTOB BbIUMC/IEHUH.

YpaBHeHMs U HepaBeHCTBa

JluHeiiHOe ypaBHeHUe. PellieHre ypaBHEHUM, CBOASIILIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PellleHue ypaBHeHM, CBOJSIIMXCA K KBajpaTHbIM. bBukBazgpaTHOe
ypaBHeHUe. [IprMeps! pellleHUs] ypaBHEHUM TpeTbel U YeTBEPTOU CTeleHel pa3/ioyKeHueM Ha MHOXKUTEJTH.

Pemienne 1po6HO-paljioHaIbHBIX YpaBHEHHH. PellleH1ie TEKCTOBBIX 3a/jau aarebpanyeckiM MeTOZIOM.

YpaBHeHMe C JBYMs [lepeMeHHbIMU U ero rpaduk. PellieHne cuctem /ByX JIMHEMHBIX ypaBHEHUH C
[BYMsl lepeMeHHbIMU. PellleHue cucTeM JBYX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEWHOe, a pyroe — BTOPOi
crerieHu. ['padrueckasi UHTepIIpeTaLysi CACTEMbI YPaBHEHUH C BYMsi [lepeMeHHbIMHU.

PelieHne TeKCTOBBIX 3a/jau anrebpanyeckrM criocobom.

YucnoBble HepaBeHCTBA M UX CBOMCTBA.

PemleHne MHeNHBIX HEePaBeHCTB C OZHOM IepeMeHHOM. PellleHne CUCTeM JIMHEWHBIX HepaBeHCTB C
ofgHol miepemeHHOU. KBajpaTHble HepaBeHCTBa. ['padmueckasi MHTeprpeTalldsi HEpPaBeHCTB U CHUCTEM
HepaBeHCTB C JIBYMsI [lepeMeHHBIMU.

DOyHKIMHU

KBagpatnyHasi ¢pyHKIMs, eé rpaduk v cBoiictBa. [1apabosia, KoOpJuHAaTh! BepIIMHBI TTapabosbl, OCh
CUMMETPHH T1apadoJIbl.

I'paduku pyHKumii: v = kx, y =kx + b, y = k/x, y = x3, y = VX, y = [X| , ¥ UX CBOiiCTBa.

Yuc/10BbIe N10C/1e0BaTe/IbHOCTH M IIPOrpeccuu

[ToHsiTHE UMCIOBOM MOC/IE0BATE/ILHOCTU. 3a/laHue M0C/1e/l0BaTeIbHOCTU peKyppeHTHOW (hopMyIoi 1
(dhopmyJi0i1 n-ro useHa.

Apudmernueckass U reoMeTpuyeckass mnporpeccud. ®Popmysibl n-ro ujgeHa apudMeTHUecKol u
reoMeTpUUYeCKON NPOrpeccuii, CyMMbl NIEPBbIX N U/I€HOB.

V306paxeHre uieHOB apu(pMeTHUeCKON U TeOMeTPHUeCcKOi MPOrpeccii TOUKaMH Ha KOODJMHATHOM
IIJIOCKOCTH. JIMHENHBIN U 9KCOHeHLMa/IbHBIN poCT. CJ10’KHBIe MTPOLIeHTHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOT'PAMMBI YYEBHOTI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUSA
JINMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3y/IbTaThbl OCBOEHUS MPOrpaMMbl YueOHOro Kypca « Anredbpa» XapakTepU3yHOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

TIPOSIBJIEHHEM WHTepeca K TMPOIIOMY W HaCTOSIIIEMY POCCHMCKOW MaTeMaTWKH, I[€HHOCTHBIM
OTHOIIIEHHEM K [JOCTWKEHHUSIM DPOCCHUUCKHWX MaTeMaTWKOB W POCCHUUCKON MaTeMaTUuecKOM IIKO/bI, K
HCTI0/Tb30BaHHUIO 3TUX JOCTXKeHUM B PYTUX HayKaX M MPUKIaAHbIX chepax;

2) rpa)kAaHCKOe U [yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTeH Ipak/[aHWHA U peasin3alldd ero rpas, MPeCTaB/IeHUeM O
MaTeMaTUUeCKUX OCHOBaX (PYHKIIMOHWDOBAHHWS Pa3/MUHbIX CTPYKTYP, SIBJI€HUM, MpOLeJyp TPa’kKJaHCKOTO
ob1iecTBa (HarpuMep, BbIOOPEI, OMPOCHI), TOTOBHOCTBIO K 00CYKIEHHIO 3TUUeCKUX TPobJieM, CBsi3aHHBIX C
MPAaKTUYeCKUM TPUMEeHeHWeM JIOCTIKeHWM HayKH, OCO3HaHWeM Ba)KHOCTH MOPaJbHO-3TUYEeCKUX
TIPUHLIUIIOB B ZleSITeJIbHOCTH YU8HOT0;

3) Tpy/i0BO€e BOCIIUTaHHeE:

yCTAaHOBKOW Ha aKTMBHOE YyyacTHe B pelleHWd TMpPAaKTUYecKMX 3aZiau  MaTeMaTHueCKOu
HarpaB/IeHHOCTH, 0CO3HAHWEM Ba)KHOCTH MaTeMaTHUeCKOro 00pa30BaHUs Ha MPOTSHKEHUH BCeH YKU3HM /IJIst
YCITEIITHOM TIpOod)eCCHOHATBHOM ZIeITeTbHOCTA U Pa3BUTHEM HEOOXOJUMBIX YMEHHUM, 0CO3HAaHHBIM BBIOODPOM
Y TIOCTPOEHHEM WHIWBHUYa/JbHON TpaeKTOPHM 00pa30BaHUS M JKM3HEHHBIX TUIAHOB C YUYETOM JIMUHBIX
HMHTEPECOB U 00I1leCTBEHHBIX TTOTPEOHOCTEH;

4) scTeTHUECKOe BOCIIUTaHUeE:

CMOCOOHOCTRIO K AMOLIMOHAIBHOMY U 3CTETUYeCKOMY BOCIIPUATHIO MaTeMaTU4YeCKUX OOBEKTOB,
3ajJau, pellieHu, pacCyKeHnH, yMeHHI0 BU/IeTb MaTeMaTUueCKre 3aKOHOMEePHOCTH B UCKYCCTBE;

5) L{eHHOCTH HAYYHOT0 MO3HAHMA:

OpHWeHTal[eld B [IesITeJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayUHBIX TIPeZCTaBleHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS uesioBeKa, TPUPOALI U 00IecTBa, MIOHUMAHUEM MaTeMaTUUeCKOW HayKd Kak
cdepnl yesoBeueCckor [1esTeIbHOCTH, JTAalloOB e€ pa3BUTHS M 3HAUMMOCTU /ISl Pa3BUTHS LUBUIM3ALIWY,
OBJIa/IeHWEeM SI3IKOM MaTeMaTUKU W MaTeMaTHueCKOW Ky/JbTypOol KaK Cpe/CTBOM TIO3HAHUS MHMPa,
OBJIa/leHHeM TPOCTeUIIMMU HaBbIKaMHU MCC/Ie/|0BaTeIbCKOM /1esiTe/IbHOCTH;

6) ¢usnueckoe BocmUTaHWe, (OPMHPOBAHHE KYJIBTYPbl 3[A0POBbSi U 3MOLMOHA/ILHOIO
0/1aromosryums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaThyecKue 3HaHUSI B UWHTepecax CBOero 3/0pOBbsl, BeJeHUs
310poBOr0O 00pa3a >KU3HM (37/0pOBOe TUTaHWe, COaTaHCUPOBAaHHBIA PEXKUM 3aHSITUN U OT[bIXa, PeryJspHast
(u3uyeckass aKTUBHOCTh), C()OPMHUPOBAHHOCTHbIO HaBbiKa ped/eKCUM, TIpU3HAaHWEeM CBOero IpaBa Ha
OIMOKY ¥ TaKOTO JKe TIpaBa APYyroro YeaoBeKa;

7) 3K0/I0THYeCKOoe BOCIIMTaHHe:

opHeHTallel Ha TIpUMeHeHre MaTeMaTUUeCKUX 3HaHWM /IJisi pellieHus 3aZiau B 06/1acTh COXpPaHHOCTU
OKpY>Katolllel cpe[ibl, TUIAHUPOBAHUSI MIOCTYIIKOB M OL[eHKH UX BO3MOJKHBIX TOC/IeACTBUM /Jisi OKPY>KaroII[ei
Cpefibl, 0CO3HaHUeM I7100a/TbHOTO XapaKTepa KOJ0TMUeCKUX NpobJ/ieM U Iy Tel WX pelieHus;

8) ajlanTanysa K U3MEHAIIMMCS YCI0BHAM COI[HA/TBHONW U MPUPOAHON CpeAbl:

TOTOBHOCTBIO K [JIeHCTBUSM B YCJIOBUSIX HeEOMpeeNéHHOCTH, TIOBBIIIEHHUIO YDOBHSI CBOeM
KOMIIETEHTHOCTH uepe3 MPaKTHUUeCKyH /eATelbHOCTb, B TOM UHC/Ie YMEeHHEe YUUTbCS y APYTUX JIOfeH,
niprobpeTaTh B COBMECTHOM JIeSITe/TbHOCTA HOBbIe 3HAHUSI, HABBIKK U KOMIIETEHITVU U3 OTIbITA JIPYTHX;

Heo0xXoJUMOCTbI0 B (hOPMHUPOBAHUM HOBBIX 3HAaHUM, B TOM umciie (GOpMYJ/MPOBATh WAEU, MOHSATHS,
ruroTe3bl 00 00beKTax U sIBJIEHUSIX, B TOM UKC/ie PaHee HeU3BeCTHBIX, 0CO3HaBaTh Ae(ULIUThl COOCTBEHHBIX
3HaHWM U KOMIIeTeHTHOCTeM, IJIaHHPOBaTh CBOE pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAl[Hi0, BOCIIPUHHUMATH CTPECCOBYH) CHUTYaldiO0 Kak
BBI30B, TPeOYHOIUI KOHTPMED, KOPPEKTHPOBATh NPUHUMAEMble PeIlleHust U JeHCTBHs, (GopMy/IMpoBaTh U
OLIeHWBATb PUCKU U TIOC/Ie[ICTBUsI, (POPMUPOBATB OTIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATHBI
ITo3HaBaTe/IbHBbIE YHHBepPCa/IbHbIe yUeOHbIe /[eHCTBUHA
Bba3oBble joruyeckue JeMCTBUA:



BBISIB/ISITb M XapaKTePU30BaTh CYIIeCTBEHHbIE TMPHU3HAKM MaTeMaTHUeCKHUX OOBEKTOB, TMOHSTHH,
OTHOIIEHWH MeX/y TIOHSTUAMY, (OPMYJIMPOBATh ONpe/eNeHUs] TIOHSTUM, yCTaHaB/IMBATh
CYILLeCTBEeHHBbIN TMpU3HAaK KiaccuyKalid, OCHOBaHUSA [y 00001jeHrsl U CpaBHEeHHs, KpUTePUU
MIPOBOZAVIMOTO aHA/N3a;

BOCIIDUHUMATh, (OpPMy/IMpOBaTb U  TMPeoOpa30BbIBaTh  CYXKAEHUs: yTBepAUTeNbHbIE U
OTpULiaTe/IbHbIE, €IMHUYUHbBIE, YaCTHBIE U 00II1e, YCIOBHBIE;

BBISIB/ISITh MaTeMaTHyecKre 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHBOpeuns B (akrax, JAaHHbIX,
HaOMIOJEHNAX U YTBEP)KIEHUsIX, TpeAsaraTb KPUTEPUW [Jisl BbISIB/IEHHS 3aKOHOMEpPHOCTeH |
NIPOTUBOPEeYMH;

JeflaTb  BBIBOJbI C WCIIOJIb30BaHWEM 3aKOHOB JIOTHUKH, JEQYKTUBHBIX W WHJIYKTUBHBIX
YMO3aK/IH0UeHHH, YMO3aK/IF0ueHHi 10 aHa/loTH;

pa3bupaTb [j0Ka3aTesbCTBa MaTeMaTHUeCKUX YTBepXKJeHud (TpsiMble W OT TIPOTHUBHOTO),
TIPOBOZIUTE CaMOCTOSITE/IbHO HEC/IOXKHBIE ZI0Ka3aTe/bCTBA MaTeMaTUYeCKHUX (PaKTOB, BBICTPAMBATh
apryMeHTallMlo, TIPUBOJUTb TIPUMEpPbl W KOHTPIPUMEpBI, 00OCHOBBIBaTH COOCTBEHHbIE
paccyx/eHus;

BbIOMpaTh crocob pereHusi yueOHOW 3ajjaur (CpaBHMBATh HECKOJBKO BAPHUAHTOB peIIeHUs,
BbIOMpaTh HaubosIee MOAXOASAIINN C YYETOM CAMOCTOSITE/TLHO BbIZIe/IEHHBIX KDUTEPHEB).

ba3soBnbie uccoiaeaoBarTre/IbCKue ,Z[eﬁCTBI/IﬂI

WCIIO/Ib30BaTh BOMPOCHI KaK MCC/Ie/[0BAaTeNbCKUA WHCTPYMEHT TI03HaHWs, (OPMYIMpOBaTh
BOIPOCHI, (PUKCUPYIOLIHEe NTPOTUBOPEUre, MPobIeMy, CAMOCTOSITEIbHO yCTAaHAB/IUBATh UCKOMOE U
JaHHOe, GOpMHUPOBATh TMITOTe3y, apryMEeHTHPOBATh CBOIO TIO3ULMI0, MHEHHE;

MIPOBOZIUTE TI0 CaMOCTOSITE/TbHO COCTaBJIEHHOMY IJIaHy HECTIO0XKHBIA 3KCIIepUMEHT, HeboJibiioe
WCC/IeIoBaHUe T10 YCTAHOBJIEHWIO OCOOEHHOCTel MaTeMaTHUeckoro OO0BeKTa, 3aBUCHMOCTEH
00BEKTOB MeXXy CO00M;

CaMOCTOSATE/ILHO (OPMY/TMpOBaTh 000OIIEHWsT W BBIBOABI 10 pe3y/bTaTaM TPOBeAEHHOTO
HaOJI0/IeHNs1, UCCIIeOBaHUs], OL[eHWBaTh JAOCTOBEPHOCTDb TIO/yUeHHBIX Pe3y/IbTaTOB, BLIBOJOB U
0000111eHNH;

TIPOTHO3UPOBATh BO3MOXKHOE pa3BHUTHe TMPOIeCCca, a TakKXKe BBbIABUTATh TMPEIIOJIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBUSIX.

Pab6ora c uadopmanueii:

BBISIBJIATH HEIOCTaTOYHOCTh U U30BITOUHOCTh MH(POPMALIWH, JaHHBIX, HEOOXOAUMBIX /ISl PeIIeHUs
3aiaum;

BbIOMpATh, aHA/M3UPOBaTh, CUCTEMAaTU3UPOBATh U WHTEPIIPETUPOBATb WH(OPMALIUIO Pa3TMUHBIX
BU/JIOB U (DOPM Tpe/iCTaB/IeHUs;

BbIOMpaTh opMy mpezcTaBieHusT MHGOPMAIMKM U WUTFOCTPUPOBATh pelllaeMble 3a/laul CXeMaMH,
JMarpaMMaMH, WHOW TpaKol U UX KOMOWHAI[USIMU;

OlleHMBAaTh HAA&KHOCTh UH(OPMALIUM TI0 KPUTEpUsIM, TIPeJ/I0KEHHbIM yUUTeseM WU
c(hOopMyIMPOBAHHBIM CAMOCTOSTE/TBEHO.

KoMMyHHKaTHBHBIE YHHBepCa/IbHbIe y4e0HbIe /[efiCTBHUA:

BOCIIPUHUMATh U (YOPMYIHMPOBATh CYX/€HUsS B COOTBETCTBUU C YCJOBUSIMU U IIe/IsIMUA OOILeHMS,
SICHO, TOYHO, TPAMOTHO BbIPa)kaTh CBOIO TOUKY 3P€HMsI B YCTHBIX U NMUCbMEHHBIX TEKCTAaX, /laBaTh
TIOSICHEHUSI 110 XOZly pellieHus 3a/jaul, KOMMeHTUPOBaTh MOy4YeHHbIN pe3y/ibTar;

B X0/le 00CYK/IeHHsI 3a/jaBaTh BOIIPOCHI IO CYII[ECTBY 00CYKZaeMOii TeMbl, POOJIeMBI, pelllaeMoi
3a/laud, BBICKA3bIBaTh W/, HalleJleHHble Ha TOWCK PeIIeHHs], COTIOCTAB/ATh CBOM CYXX/IEHHS C
CY)XIEHUSIMM JIDYTUX YYaCTHMKOB [HWajora, oOHapy)kKMBaTh pa3/iMude W CXO[CTBO MO3WLUH, B
KOppeKTHO ¢opMe opMyMpoBaTh pa3HOI/IacUsi, CBOU BO3Pa’KeHUSI;

NPe/ICTaB/SATh ~ pe3y/bTaThl peIIeHWs 3a/aud, SKCIIepUMeHTa, HWCC/Ie[OBaHuUs], IIPOEKTa,
CaMOCTOSTe/ILHO BLIOMpaTh (hOPMaT BHICTYTUIEHHS C YUETOM 3a/lau Mpe3eHTaluid U 0CoOeHHOCTel
ayZUTOPUY;

TIOHUMaTh U UCIO/Ib30BaTh MperMyIliecTBa KOMaHJHOM U UHAMBHAYaIbHOM paboThl MPU pellieHnn
yueOHBIX MaTeMaTHYeCKuX 3a/1ay;



® TIpUHUMATh 1]e/Ib COBMECTHOM JIeATe/IbHOCTH, TUIAHMPOBATh OPraHU3al[{i0 COBMECTHOM paboThI,
pacrpeziesiite BUbI paboT, AOroBapuBaThCs, 00CYKAaTh MPOIecC U pe3yabTar paboTel, 0600611aTh
MHeHUsT HeCKOJTbKUX JTFO/IeH;
® yyaCTBOBaTh B TPYIIOBLIX opMax paboThl (00CYXJeHHs, 0OMeH MHEHUSIMHU, MO3TOBbIE IIITYPMBI
U JpyTHe), BBITIOJHATH CBOIO 4YacTh PabOThl U KOOPJUHMPOBATH CBOM JAEWCTBUSI C JPYTUMH
yjleHaMX KOMaH/bl, OlLIEHWBaTb KaueCTBO CBOEr0 BK/aZila B OOIIMM MPOJAYKT 1O KPUTEPHUSIM,
chopMyIMpPOBaHHBIM YUYaCTHUKaMHU B3aUMOZIeMCTBUSI.
Pery/isTUBHBIE yHHBepCa/IbHbIe yUeOHbIe [JeHiCTBUSA
CamoopraHu3anus:
® CaMOCTOSITEJIbHO COCTaB/ISTh I/IaH, a/iTOPUTM pellleHus 3a7iauu (MU ero 4acTh), BEIOUpaTh Criocoo
pellieHNs C YUETOM HUMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTHUPOBaTh U
KOPPEKTHPOBATh BapUaHThI PEIIEHUH C yUETOM HOBOW WH(OPMALIWH.
CaMOKOHTPO/1b, SMOL{HOHATbHBIN HHTE/VIEKT:
® BaJeTh CrOCO0aMU CaMOTIPOBEDPKH, CAMOKOHTDOJISI TIpoLjecca U pe3ysbTaTra pelieHHUs
MaTeMaThUueCKOu 3a/auu;
® TIpeJBHU/IETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPH PEIIIeHHUH 3a/laul, BHOCUTh KOPPEKTHBBI
B /[IeITebHOCTh Ha OCHOBE HOBBIX OOCTOSITE/IbCTB, Hal[eHHBIX OIIMOOK, BBISIBJIEHHBIX
TPYAHOCTeH;
® OlleHWBaTh COOTBETCTBHE pe3y/bTaTra JesTe/lbHOCTH TOCTAB/I€HHOM 11e/TM U YCJIOBUSIM, OOBSICHITh
MIPUYMHBI  JOCTW)KEHUSI WM HEJOCTID)KEHHs] [Ie/IM, HaXOJUTh OIIMOKY, /JaBaTb OLIEHKY
NpUOOPeTEHHOMY OTIBITY.

INMPEAMETHBIE PE3YJ/IbTATbBI

K koH11y 06yueHusi B 7 Kj1acce 00y4aroIUics MOyuuT Cie/lytoliiye npeiMeTHbIe pe3y/bTaThl:

Yucia ¥ BbIYUC/ICHUA

BbInonHATE, coyeTasi yCTHbIE U TMCbMeHHbIe IIPUEMBI, aprdMeTHUecKre 1eHCTBUS C paLOHaIbHBIMU
YHMC/IaMHU.

Haxoaute 3HaueHUs UMCIOBBIX BBbIPD&KEHHWH, NPUMEHSTb pa3HooOpasHble CrocoObl U TPUEMBI
BBIUMC/IEHUs] 3HaUeHUH JIPOOHBIX BbIP@KEHHH, CO/leprKalljiX 0ObIKHOBEHHBIE U [IeCITUUHbIE POOH.

[Tepexoguth OT OfHOMN (OPMBI 3alKCH UYHCeN K APYyroi (mpeoOpa3oBbIBaTh AECATUYHYIO /pOOb B
0OBIKHOBEHHY!0, 00BIKHOBEHHYIO B [IeCATUUHYIO, B YACTHOCTU B O@CKOHEUHYIO IeCITUYHYIO APO0b).

CpaBHMBaTh U yNOPSI0UMBaTh paljiOHa/IbHbIe YMCIIa.

OKpyr/aTh unciIa.

BBINOMHATE NPUKU/KY U OLIEHKY pe3yJ/bTaTa BbIUMC/IEHUH, OLIeHKY 3HaUeHWI YKMC/I0BbIX BbIpaXKeHHUH.
BbINOHATE AelCTBUSA CO CTeNeHsIMU C HaTypa/IbHbIMU NTOKa3aTessiMU.

[TprMeHATH NPU3HAKU [Je/IMMOCTH, Pa3/IoyKeHHe Ha MHOXKUTe/IN HaTypasbHbIX YHCell.

PemaTe  NMpakTHKO-OpDHMEHTHPOBaHHblE  3a/jaud,  CBsSi3aHHble C  OTHOLIEHHWeM  BeJIMUMH,
MIPOMNOPLIMOHAIBHOCTBIO BEJIMUMH, MPOLIEHTaMU, UHTepPIPeTUPOBaTh pe3y/bTaThl pelleHus 3a/au C YUYETOM
OrpaHUYeHUH, CBSI3aHHBIX CO CBOWCTBAMH PacCMaTPUBAaeMbIX 00bEKTOB.

Anrebpanuyeckue BbIpa)KeHUsI

Vcnonb3oBathk anrebpanyeckyro TEPMHUHOJIOTUIO M CUMBOJIMKY, TIPUMEHSITh €€ B TIPOLIeCCe OCBOEHUS
yueOHOTrO MaTepHara.

Haxoguth 3HaueHHs1 OyKBeHHBIX BbIDa)KEHUH MPU 3alaHHBIX 3HAUEHUSIX TTepeMeHHbIX.

BeIrosHATE peoOpa3oBaHust 11e/10r0 BhIDaKEHHsI B MHOTOU/IeH NIpHBe/ileHHeM TOI00HBIX C/laraeMblXx,
PacKpbITHEM CKOOOK.

BbINO/HATE yMHOXKEHWe OJHOWIeHa Ha MHOIOYIeH W MHOIOWIeHa Ha MHOrOY/IeH, IPUMEHSITh
(opMysibl KBajjpaTta CyMMBbI U KBaZjpaTa pa3HOCTH.

Ocy11ecTB/ATh pa3/ioyKeHHe MHOTOU/IeHOB HAa MHOKUTE/U C TIOMOILbI0 BbIHECEHHS 32 CKOOKH 0611jero
MHO)KUTeJIsl, [PYNITMPOBKYU C/laraeMblX, IPUMeHeHHs (POPMYJI COKPAILEHHOI'O YMHOKEHHUS.

[TpumeHsTe mpeoOpa3oBaHUs MHOTOUIEHOB [JIsi pellieHHs pa3IMyHbIX 337lad W3 MaTeMaTHKH,
CMEXXHBIX [IPe/IMEeTOB, U3 peaslbHOM MPaKTUKH.

Vcronb30BaTh CBOMCTBA CTeleHeM C HaTypaJbHBIMU II0Kas3aTelssMu [jisi  TIpeobpa3oBaHUS
BBID&KEHUM.



YpaBHeHuUs U HepaBeHCTBA

Pemiate /MHeliHble ypaBHeHHUsl C OJIHOW IlepeMeHHOM, NpUMeHss MpaBWia fepexofa OT MUCXOJHOrO
ypaBHeHUsI K PABHOCU/IbHOMY eMy. [IpoBepsiTh, SIB/ISIeTCS /1M YUC/I0 KOPHEM YPaBHEHUs!.

[TpumeHsTH rpadryeckrie MeTO/Ibl IPU pellieHUH JTUHeHHbIX ypaBHEHUH U UX CUCTEM.

[MogbupaTh TpUMeEpLI TIAp 4YWCes, SIBJSIOLIUXCS pelleHWeM JIMHeWHOTO ypaBHEHUs C JABYMs
repeMeHHbIMH.

CTpouTh B KOOpJAWHATHOM IJIOCKOCTU TIpaMK JIMHEMHOTO YpaBHEHUs C JBYMsl IlepeMeHHbIMH,
T0JIb3YSICh IpaMKOM, IPHUBO/IUTh PUMephI PellleHNsl YpaBHEeHHSI.

Periath cucTembl IByX TMHEHHbBIX ypaBHEHU C IByMsl lepeMeHHbIMH, B TOM UKCJ/ie rpaduuecKy.

CocTaBnaTh M pellaTh JIMHEWHOe ypaBHeHUEe WIA CHUCTEMY J/IMHEWHBbIX ypaBHEHWH I10 YC/JOBUIO
3a/jauy, UHTEepPIIPeTUPOBaTh B COOTBETCTBHUU C KOHTEKCTOM 3a/jau MOyYeHHbIN pe3y/bTar.

DOyHKIMHU

N306pakaTh Ha KOOpAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOL[ME 3aJjaHHbIM KOOpJAWHATaM, JIyuwu,
OTpe3KH{, UHTepBaJIbl, 3aMMChIBAaTh YHMC/IOBbIE TPOMEXXYTKH Ha anrebpanyeckoM si3bIKe.

OTMeuaTb B KOOpJMHATHOW IIJIOCKOCTH TOUKM IO 3a/laHHbIM KOOpJWHATaM, CTPOUTh rpaduKu
JMUHeNHBIX QyHKLuM. CTpouTh rpadvk QyHKIMU y = |X|.

OnuchIBaTh C MOMOILBI0 (PYHKIMI U3BECTHBIE 3aBUCHUMOCTH MEXJY BeTMUMHAMU: CKOPOCTb, BpeMs,
paccTosiHye, 1jeHa, KOJIM4YeCTBO, CTOMMOCTb, TIPOH3BO/IUTENLHOCTD, BpeMsi, 00bEM paboThI.

HaxozanTe 3HaueHue (pyHKLMY 110 3HAUEHUIO eé apryMeHTa.

[Tonumare rpaduueckuwii Crmocod TIpeACTaB/leHWsT W aHaaM3a WHQOpMAIUM, W3BAeKaTb W
VMHTeprnpeTUpoBaTh MHPOPMALIMIO U3 TPAQUKOB peabHbIX MIPOLIECCOB U 3aBUCUMOCTEM.

K koHI1y 00yueHus B 8 ki1acce 00yuaroLuiics MOyuuT Cie/lytolijyie TipeIMeTHbIe pe3y/bTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

Vcnonb3oBaTh HayasjbHblE TPeJCTaB/leHUS O MHOXXECTBe JeMCTBUTE/bHBIX YKCes /sl CPaBHEHUs,
OKpYIJIEHHS] M BBIUMC/IEHUH, M300pakaTh JeliCTBUTE/IbHbIE YMC/Ia TOUKAMU Ha KOOPAWHATHOW MPSIMOA.

[IpyMeHATh MOHATHE apU(PMeTHUYeCKOr0 KBaJpaTHOrO KOPHs, HaXOJAWTb KBajJpaTHble KOPHH,
WCTIONB3YysI TIPU HeOOXOAMMOCTH KaJIbKYJ/ISITOP, BBITIOJIHATH Tpeo0pa30BaHusl BBIPAKEHUH, COZeprKalinux
KBa/[paTHbIe KOPHU, UCTIO/b3Ysl CBOWCTBA KOPHEH.

Vcrionb30BaTh 3anMcy OOJIBIIMX U MasbIX YMCesT C TIOMOLIBIO eCATUUHBIX pobei U crerneHel uucia
10.

Anredpanyeckue BbIpa)KeHUS

[IpuMeHsSITH TIOHSITHE CTereHW C 1ieJibIM T10Ka3aTesieM, BBITIOJHATh TpeoOpa3oBaHusl BbIpaXKeHUH,
cofiep>Kalux CTeeHH C LieJIbIM [I0Ka3aTeseM.

BBINOHATE  TOXK/eCTBeHHbIe Mpeo0pa30BaHMs PpaljMOHATIbHBIX BBIPKEHHM Ha OCHOBE IPABUI
JeCTBUIA HaJj MHOTOUWIEHaMH 1 ajireOpanyeCcKUMH JpOOsIMU.

PacknajpiBaTh KBaZlpaTHbIN TPEXU/IeH Ha MHOXKUTEJIH.

[TpumeHsTH peobpa30BaHUsl BHIPAKEHUI /151 PellleHus pa3/IMYHbIX 3a/lay U3 MaTeMaTHUKH, CMEXKHBIX
1IpejMeTOB, U3 peasbHOM MPaKTHKU.

YpaBHeHuUs U HepaBeHCTBA

Pemate /MHeliHble, KBajipaTHble ypaBHEHWs M pallMOHa/bHble ypaBHEHWs, CBOJALIMECS K HUM,
CUCTeMbI [IBYX YPaBHEHUH C IByMsl IepeMeHHbIMHU.

[IpoBoauTh mMpoCTEMIIMEe WCC/IeOBaHWS YPaBHEHWW W CHUCTEM YpaBHEHWW, B TOM 4YHC/Ie C
npUMeHeHWeM TpauuecKux TpejcTaBjieHUld (yCTaHaB/IMBaTb, MMeeT JId ypaBHeHWe WA CHUCTeMa
yPaBHEHUH pelLleHus], eC/Ii UMeeT, TO CKOJIbKO, U Tpouee).

[TepexoauTb OT COBeCHOM (HOPMYJMPOBKU 3a/jaud K eé anreOpaniuecKod MOZETH C TOMOIIBIO
COCTaB/IeHUS] YPaBHEHUS] WM CHUCTeMbl ypaBHEHWUM, UHTepIIPeTHpPOBaTb B COOTBETCTBUU C KOHTEKCTOM
3a/lauM [OJTyYeHHBIN pe3yJbTar.

[IprMeHATh CBOMCTBA YWC/IOBBIX HepaBeHCTB /[IJI1 CpaBHEHMs, OLIeHKH, pellaTh JIMHelHble
HepaBeHCTBa C O/IHOM IlepeMeHHOM U KX CUCTeMbl, JaBaThb IpauyecKyr0 WUIIOCTPALMI0 MHOXXeCTBa
pellleHU HepaBeHCTBa, CUCTeMbl HEPAaBEHCTB.

DyHKIMU



[ToHrMaTh ¥ UCHOMb30BaTh (YHKLUMOHAAbHbIE TOHATUS W SI3bIK (T€PMHHBI, CUMBOJIAYECKUE
0003HaueHust), orpe/iesisiTh 3HaueHWe (PYHKIMU T10 3HAUEHWI0 apryMeHTa, OTpe/iesisiTh CBONCTBA (DyHKLMU
1o eé rpaduky.

Crpouts rpaduKy 3/eMeHTapHbIX (YHKLMH BU/a:

y =k/x,y =x2,y =x3,y = [X|, y = VX, ONUCBIBaTb CBOWCTBA YNCIOBOM (PYHKIMH TI0 e rpaduKy.

K koHI1y 00yyeHus B 9 Kacce 00yuaroL[uiics TOyYUT Cie/lytoLijiie TIpeIMeTHbIe pe3y/IbTaThl:

Yucia ¥ BBIYUC/IEHUA

CpaBHHMBATh U yIOPSIOUMBaTh paliiOHa/IbHbIe U ppaLjMOHa/IbHbIe UKCIIa.

BbInonHATe apupMeTHUecKre JeiCTBUS C paljiOHa/IbHIMY YHC/IaMH, COYeTasi YCTHbIe U [TMCbMeHHbIe
NIPUEMBI, BBITIOJIHATH BHIUMC/IEHUS C MPPaLjMOHA/IbHBIMU UK C/IaMU.

HaxoauTh 3HaueHus cTereHei C LieJIbIMU TOKa3aTessMA U KOPHeM, BBIUMC/IATh 3HAUEHUST UMC/IOBBIX
BbIp&)KEHMI.

OKpyrisaTh [JelCTBUTE/bHbIe UWC/IA, BBINOMHATh IPUKUJAKY pe3ysbTaTa BBbIUMC/IEHWH, OLeHKY
YKC/IOBBIX BBIPA)KEHUIA.

YpaBHeHuUs U HepaBeHCTBa

Periate nMHelHbIe W KBa/IpaTHbIe YpaBHeHUs], YPaBHEHUs], CBOJSIIMECS K HUM, TIPOCTeMIve JpoOHO-
palLMOHa/bHble YpaBHEHMUS.

Pemate cucTeMsl |ByX MHEHHbIX YPaBHEHU C IByMsl [lepeMeHHBIMU U CUCTEeMBI /IByX YpaBHEHWH, B
KOTODBIX O/JHO ypaBHeHUe He sIBJISIeTCsl TMHeHHbIM.

Pemiate TeKCTOBbIe 3a/jaud anredbpanueckuM Criocob0oM C TIOMOILLbIO COCTaBJIeHHsI ypaBHEHUs WU
CUCTeMbI [IBYX YPaBHEHUH C /IByMsI IepeMeHHbIMHU.

[TpoBoauTh mMpoOCTEMIIME WCC/IeOBaHWS YPaBHEHWW W CUCTEM YpaBHEHWW, B TOM 4HC/Ie C
npUMeHeHWeM TpaUuuecKux IpejcTaB/ieHUld (yCTaHaB/IMBaTb, HMeeT JI4 ypaBHeHWe WIA CHUCTeMa
ypaBHEeHUI pellieHus], eC/ii UMeeT, TO CKOJIbKO, U TIpouee).

PemiaTh /MHeliHble HepaBeHCTBA, KBa/jpaTHble HepaBeHCTBA, M300pakaTh pellleHHe HepaBeHCTB Ha
YKC/IOBOM MPSIMOM, 3aMKChIBaTh pellleHre C TOMOILbI0 CUMBOJIOB.

PemiaTh CHCTeMbl JIMHEMHBIX HEPAaBEHCTB, CUCTeMbl HEPaBEHCTB, BK/IIOYAKOLMe KBa/paTHOe
HepaBeHCTBO, W300pakaTh pellleHHe CUCTeMbl HepaBeHCTB Ha UMCJIOBOM TPSIMOM, 3alMChIBaTh pelleHue C
MIOMOILL|bI0 CUMBOJIOB.

Vicnonb3oBaTh HepaBeHCTBA MPY pellleHrH pa3IyHbIX 3aau.

DyHKIMU

Pacno3HaBaTh (yHKLUMM u3yueHHbIX BHJOB. IlokasblBaTb CXeMaTHUYeCKH pacrojioKeHue Ha

KOOpP/IMHATHOM IJIOCKOCTU TpaduKoB PpyHKLMM BUja: y = kx,y =kx + b,y = k/x,y =ax2 + bx + ¢,y = x3,y
= VX, y = |X|, B 3aBUCMMOCTH OT 3HaueHul KO3((PULMEHTOB, ONUCHIBATL CBOMCTBA (DYHKLIMIA.

Crpouts u n300paXkaTb CXeMaTHUeCKW rpadMKv KBaJpaTHUHbIX (YHKIMM, OIMMCHIBAaTH CBOWCTBA
KBa/IpaTUUHBIX (DYHKI[UH 10 UX rpadukam.

PacriozHaBaTh KBa/lpaTUUHYH0 (QYHKLMIO 110 (hOpMYyJie, IPUBOJWUTD NPUMeEPHI KBaJpaTUUYHBIX (YHKLMI
13 peasbHOM >KU3HU, (DH3UKH, TeOMEeTPHH.

Yuc/i0BbIe 0C/1e0BaTe/IbHOCTH M MPOrpeccuu

Pacno3HaBaTh apudmMeTHUYeCKyI0 U reOMeTpHUUeCcKyIo TIPOrpecCru MpH pa3HbIX criocobax 3aaHus.

BbINO/MHATE  BBIYMC/EHUSI C  HWCIO/Ib30BaHWEM (QOpMyJl N-ro  4jieHa apu(MeTHUecKon U
reoMeTpUUYeCKOM MPOrpecCuii, CyMMBbI TIEPBbIX 11 U/IEHOB.

V3006pa)kaTh ujieHbI 10C/1e/J0BaTe/TbHOCTH TOUKaMH Ha KOOP/IMHATHOM TJIOCKOCTH.

Periate 3ajjaum, CBsizaHHbIE C YUCIOBBIMU I10C/IeI0BaTeIbHOCTSIMU, B TOM UMCJ/Ie 3a/laui U3 peasbHOU
JKW3HM (C UCII0Nb30BaHUEM KabKyISTOpa, LU(MPOBBIX TEXHOJOTHMN).



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KJIACC
KonnuecTBo uacoB
Ne n/n HanmMeHoBaHMe pa3je/ioB ¥ TeM NPOrpaMmbl Bcero KoHTpoJ/ibHBIE
padoTsI
1 Uucsia, BEIpa)KeHUs, TOXKECTBa, YpaBHeHUs 22 2
2 DyHKIUU 12 1
3 CrerneHb C HaTypa/IbHBIM [10Ka3aTesieM 12 1
4 MHorouseHbl 19 2
5 PopmyJibl COKPALLIEHHOTO YMHOXKEHHUS 19 2
6 CucTreMbl TMHENHBIX YPaBHEHU 12 1
7 [ToBTOpEHME 6 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10
8 KVIIACC
KosnuecTBo uacoB
Ne i/t HaumMeHoBaHue pa3fe/ioB U TeM MPOrpamMmbl Bcero KoHTpo/ibHbIE
padoTsI
1 PaijnoHanbHbIe Apoou 19 2
2 KBazipaTHbIe KOpHU 17 2
3 YpaBHeHus U CUCTeMbl YpaBHEHUN 29 3
4 HepaBeHcTtBa 14 1
) DyHKIUA 8 1
6 CremneHb C 1[e/IbIM ITOKa3aTejieM 9 1
7 [ToBTOpEHME 6 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 11
9 KVIACC
KonnyecTBo yacos
Ne i/ HaumeHoBaHue pas3/ie/i0B M TeM NpOorpaMMbl Bcero KoHTpo/ibHBIE
padoThI
1 [elicTBUTE/IbHBIE UKC/IA 12 1
2 DyHKLUM U TpapUKU 14 1
3 YpaBHeHUs1 1 HepaBeHCTBa C OJHOU repeMeHHOU 17 2
4 YpaBHeHVsl U HepaBeHCTBa C [ByMs [lepeMeHHbIMU 13 2
5 ApudmeTrueckasi U reoMeTpruUecKast Iporpeccuun 17 2
6 [ToBTOpEHUE 22 1
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 9




ITIOYPOUYHOE IVTAHUPOBAHUE

7 KJ1acc
Ne T KonnuyecrBo Jara
ypoka €Ma ypoxa 4acoB npoBejieHus
Ywucna, BIpaXkKeHusl, TOXX/JeCTBa, ypaBHeHus (22 4)
1 PairyioHanbHBIE YMC/a 1
2 PairyioHanbHbBIE yMc/a 1
3 Uuic/ioBbIe BhIpayKeHHUsI 1
4 YncnoBble BbIpayKeHHUsT 1
5 BrIpa)keHus C iepeMeHHbIMUA 1
6 Bripa)keHMs C TepeMeHHbIMUA 1
7 CpaBHeHMe 3HaUeHHMI BbIPaXKeHUN 1
8 CpaBHeHMe 3HaUeHHWM BbIPaXKeHUN 1
9 CBoliCcTBa IeNCTBUM HaJ, YKMC/IaMHU 1
10 CBoliCTBa IeNCTBUM HaJ, YKMC/IaMHU 1
11 TokaectBa. To)KaeCcTBeHHbIE TTPe0Opa30BaHusl BIPAKEHHH 1
12 ToxkaectBa. To)KaeCcTBeHHbIE TTPe0Opa30BaHMsl BbIPAKEHHH 1
13 ToxkaectBa. To)KaeCcTBeHHbIE TPe0Opa30BaHusl BbIPAKEHHH 1
14 KoumposabHas paboma no meme «BblpadiceHus u ux 1
npeobpazoeaHue»
15 YpaBHeHMe U ero KOPHU 1
16 JIuHeliHOe ypaBHeHUe C O[JHOU repeMeHHON 1
17 JIMHelHOe ypaBHeHUe C OJIHOM IlepeMeHHON 1
18 JIMHeliHOe ypaBHeHMe C OJIHOM IepeMeHHON 1
19 Pelrienne 3a/1au C MMOMOIIBI0 YPaBHEHUM 1
20 Pelrienne 3a/1au C MMOMOIIBI0 YPaBHEHMM 1
21 Pernienne 3a/1au € MMOMOIIBI0 YPaBHEHMM 1
2 KonumponvHas paboma no meme «YpaeHeHue ¢ 00HOU 1
nepemeHHOU»
Dyakiyu (12 v)
23 UucnoBble IPOMEXYTKH 1
24 UTto Takoe yHKIMsI 1
25 Brruricienre 3HaueHU QYHKIUU 110 hopmyJie 1
26 Briuricienne 3HaueHU QYHKIAU 110 hopmyJie 1
27 ['paduk dyHKIMM 1
28 I'paduk dyHKIMM 1
29 ITpsimasi ITpOMNOPIMOHAIBLHOCTD U €€ rpaduK 1
30 ITpsimasi TIpOMNOPIMOHAIBLHOCTD U €€ rpaduK 1
31 JIuHelHas QyHKIMS 1 eé rpaduk 1
32 JIuHelHasa QyHKIMS 1 eé rpaduk 1
33 JIuHelHasa yHKIMS 1 eé rpaduk 1
34 KonmposbHas paboma no meme «PyHKyuu» 1
CTeneHb C HaTYPa/JIbHBIM MOKa3areneM (12 u)

35 OmnpeneneHye CTelleHW C HaTypaJlbHBIM ITOKa3aTeeM 1
36 OmnpeneneHye CTelleHW C HaTypa/JlbHBIM ITIOKa3aTe/eM 1
37 YMHOKEeHHe U JieJIeHHe CTelleHeln 1
38 YMHOKEeHHe U JieJIeHHe CTelleHel 1
39 Bo3BejieHMe B CcTereHb NPOU3BE/IeHUs] U CTelleHU 1
40 Bo3BejieHMe B cTereHb NPOU3Be/IeHUs] U CTeTlleH! 1
41 OJHOUJ/IeH M ero CTaHAAPTHBIN BU/ 1
42 YMHOKeHHe 0JHOUYIeHOB. Bo3BejleHne offHOU/IeHa B CTeNeHb 1
43 YMHOKeHHe 0JHOUY/IeHOB. Bo3Be/ileHne offHOY/IeEHA B CTENEeHb 1
44 ®YHKLUK y = x> U Y = X3 ¥ UX rpaduKu 1
45 DYHKUMK y = x> U ¥ = X> ¥ UX rpa(uKu 1
46 Konmpoabuas paboma no memve «CmeneHb ¢ HAMypa/AibHbIM 1




| nokazamenem»

MHorouieHsl (19 u)

47 MHOro4/IeH ¥ ero CTaHIapTHBIA BU] 1

48 MHOro4/IeH ¥ ero CTaHIapTHBIA BU] 1

49 CrnokeHrie ¥ BIUWTaHWE MHOTQUJIEHOB 1

50 CrnokeHrie ¥ BIUWTaHWE MHOTQUJIEHOB 1

51 YMHOKeHHe OIHOY/IeHa Ha MHOTO4/IeH 1

52 YMHOKeHHe OIHOY/IeHa Ha MHOTO4/IeH 1

53 YMHOKeHHe 0IHOY/IeHa Ha MHOTO4/IeH 1

54 BoiHeceHue 00111ero MHOYKUATE/IS 32 CKOOKH 1

55 BoiHeceHue 00111er0 MHOYKUATE/IS 3 CKOOKU 1

56 BoiHeceHue 00111er0 MHOYKUATE/IS 38 CKOOKU 1

57 BriHeceHue 00111ero MHOYKUATE/IS 3 CKOOKU 1

58 KoumpoabHnas paboma no meme «Cymma u pazHocmb 1
MHO204/1eHO08. IIpou3eedeHue 00HOU/1eHd U MHO20U/1eHa»

59 YMHOKeHHe MHOTrO4/ieHa Ha MHOTOUJIeH 1

60 YMHOKeHHe MHOT04/IeHa Ha MHOTOUJIeH 1

61 YMHOKeHMe MHOTOUJieHa Ha MHOTOUJIEH 1

62 Pa3io)keHre MHOTOU/IeHa Ha MHOKUTENIA CTTI0COO0M TPYIIMPOBKH 1

63 Pa3io)keHrie MHOTOU/IeHa Ha MHOYKUTENIA CTTIOCOOOM T'PYHIMPOBKH 1

64 Pa3noykeHre MHOTrou/ieHa Ha MHOKUTE/TM CLIOCOOOM TPYNIIMPOBKH 1

65 KonmpoabHas paboma no meme «IIpou3zeedeHue MHO20U/1eHO8» 1

®@opMyJibl COKPAILEHHOT0 YMHO)KeHus (19 u)

66 BOBBG,II[EHI/IUE B KBa/IpaT ¥ B KyO CyMMBI 1 Pa3HOCTH JIBYX 1
BbID@)KEHUM

67 BOBBG,II[EHI/IUE B KBa/IpaT ¥ B KyO CyMMBI 1 Pa3HOCTH JIBYX 1
BbID@)KEHUM

68 BOBBE,II[EHI/IUE B KBa/IpaT ¥ B KyO CyMMBI 1 Pa3HOCTH JIBYX 1
BbID@)KEHUM

69 Pa3nio)keHrie Ha MHOXKUTEJTU C TIOMOLI[bI0 (hOpMY KBaZipaTa 1
CyMMBbI Y KBaJipaTa pa3HOCTH

70 Pa3no)keHrie Ha MHOXKUTEJTU C TIOMOLLbI0 (hOpMY KBaZipaTa 1
CyMMBbI Y KBajipaTa pa3HOCTH

71 YMHOKeHHe PasHOCTH ABYX BBIPAKEHWM HA UX CYMMY 1

72 YMHOKeHHe Pa3HOCTH JIBYX BbIpa’KeHUH Ha UX CYMMY 1

73 Pa3noyxeHre pa3HOCTH KBaJpaTOB HA MHOKUTE/IN 1

74 Pa3no)xeHre pa3HOCTH KBaJpaTOB HA MHOKUTE/IN 1

75 Pa3io)keHre Ha MHOXKUTE/IM CYMMbI M Pa3HOCTH KyOOB 1

76 Pa3io)keHre Ha MHOXKUTE/IM CYMMbI M Pa3HOCTH KyOOB

77 KonmpoabHas paboma no meme «@opmyibl COKpauwjeHHO20 1
YMHOMCeHUs1»

78 ITpeobpa3oBaHMe 11e/10r0 BEIPAXKEHHUS] B MHOTOUJ/IEH 1

79 ITpeobpa3oBaHMe 11e/10r0 BEIPAXKEHHUS] B MHOTOUJ/IEH 1

80 ITpeobpa3oBaHMe 11e/10r0 BEIPAXKEHHUS] B MHOTOUJIEH 1

81 [TprMeHeHMe Pa3TUUHBIX CIIOCOOO0B /11T pa3/I0XKeHUsT Ha 1
MHOKUTEJIU

82 [TprMeHeHHe Pa3TUUHBIX CIIOCOOO0B /15T pa3/I0XKeHUsT Ha 1
MHOKUTEJIU

83 [TprMeHeHMe Pa3TUUHBIX CIIOCOOO0B /11T pa3/I0XKeHUsT Ha 1
MHOJKUTEJIU

84 KOHmpOﬂbl-ia}l pa6oma no meme «IIpeoGpazoeanue yesbix 1
8blpaxceHuu»

Cucrembl IMHeHHbIX ypaBHeHu# (12 u)

85 JIuHeliHOe ypaBHeHUe C IBYMsl TIepeMeHHbIMU 1

86 ['padyK MMHENHOTO YpaBHEeHUsI C IByMsl rlepeMeHHbIMU 1

87 CucTteMbl TMHEWHBIX YPaBHEHUM C IBYMsI TlepeMeHHbIMU 1

88 CucTeMbl TMHEMHBIX YPaBHEHUH C IByMsl lepeMeHHbIMU 1




89 Crioco6 mocTaHOBKH 1
90 Crioco6 mocTaHOBKH 1
91 Criocob c/io)KeHus 1
92 Criocob c/io)KeHust 1
93 PellieHure 3a/1au C MOMOI[BIO CUCTEM YpaBHEHUM 1
94 PellieHue 3a/1au ¢ MOMOI[BI0 CUCTEM YpaBHEHUM 1
95 PellieHue 3a/1au C MOMOII[BIO CUCTEM YpaBHEHUM 1
96 KonmposnbHas paboma no meme «Cucmembl TUHEUHbIX 1
YpasHeHuu»
ITosTOpeHue (6 1)
97 IToBTOpEHMe Kypca aarebpsl 7 Kaacca 1
98 Hmozosas KonmpoabHas paboma 1
99 [ToBTOpeHue 110 Teme «BripaxkeHusi. To)k/1eCcTBa. Y paBHEHUS» 1
100 | IloBTOpeHwue 110 TeMe « MHOrou/IeHbI» 1
101 [ToBTOpeHue no Teme «PoOpPMYJibl COKPALLEHHOTO YMHOXKEHUSI» 1
102 [ToBTOpeHue no TeMe «CHUCTeMbl IMHEMHBIX YPaBHEHUI» 1
8 knacc
Ne T KoinuecrBo Jara
ypoka €Ma ypoxa JacoB npoBejieHus
PanpronanbHbIe gpoou (19 u)
1 PanyioHabHbIE BbIPayKEHHUST 1
2 PanyioHanbHbIE BbIPayKEeHHUST 1
3 OcHoBHoe cBo#icTBO ipobu. CokpaiieHue gpobei 1
4 OcHoBHOe cBo#cTBO ipobu. CokpalieHue apobei 1
5 C/10)KeHHe ¥ BbIUMTaHue Apo0eli ¢ 0JMHAKOBBIMUA 3HAMEHATeIIMU 1
6 C/10)KeHHe ¥ BbIUMTaHue Apo0eli ¢ 0JMHAKOBBIMUA 3HAMEeHATeIIMU 1
7 C/10)kKeHHe ¥ BbIUMTaHue Apo0eii ¢ pa3HbIMU 3HAMEHATeIIMU 1
8 C/10)KeHHe U BbIUMTaHue Apobeii ¢ pa3HbIMU 3HAMEHATeIIMU 1
9 CrokeHHe ¥ BeIUMTaHue Apobeli ¢ pa3HbIMU 3HaMeHaTe IIMU 1
10 KoumposabHas paboma no meme «Cgkpaugeﬂue, C/10iCeHue u 1
eéblUUMAaHuUe asazedpauyeckux opobeti»
11 YMHOXeHHe apobeii. Bo3BeneHue gpobeli B cTereHb 1
12 YMHOXeHHe apo0Oeii. Bo3BeneHue apobeti B cTereHb 1
13 Henenue npobeit 1
14 Henenue npobeit 1
15 ITpeobpa3zoBaHKe pallMOHATBLHBIX BEIPAXKEHUI 1
16 ITpeobpa3zoBaHKe pallMOHATbHBIX BEIPAXKEHUI 1
17 OyHKIWMSA y =k/X 1 ee rpaduk 1
18 OyHKIWMs Y =k/X 1 ee rpaduk 1
19 KOHmBO/leaH paboma no meme «IIpou3eedeHue u yacmHuoe 1
opobeti»
KBajpartHbie KopHH (17 4)
20 [elicTBUTe/IbHBIE YUC/IA 1
21 KBazipaTHble KOpHU. ApU(MeTHUYeCKH KBaZpaTHbIA KOPeHb 1
22 KBazipaTHble KOpHU. Apu(MeTHUYeCKH KBaZpaTHbI KOPeHb 1
23 YpaBHeHHe X* = a 1
24 HaxoyxeHve TpubIMKEHHBIX 3HaUeHUM KBaZ[paTHOTO KOPHS 1
25 dynkims y = Vx 11 ee rpaduk 1
26 KBazipaTHbIN KOpeHb 13 ITPOU3BeIeHUs U Jpo0u 1
27 KBazipaTHbIN KOpeHb 13 ITPOU3BeIeHUs U Jpo0u 1
28 KBajipaTHbIV KOpeHb U3 CTeleHU 1
29 KBajipaTHbIV KOpeHb U3 CTeleH! 1
30 KoumponabHnas paboma no meme «Apugmemuueckuti 1

K8aopamHblli KOpeHb»




BriHeceHre MHOXKUTES 3a 3HAK KOpHA. BHecennie MHOXXUTES

31 1
T0J1, 3HaK KOpHs
30 BriHeceHre MHOKUTe/ST 3@ 3HaK KOpPHSl. BHeceHre MHOXKUTe/Is 1
T0J1, 3HaK KOpHS
33 [Tpeobpa3oBaHue BbIpayKeHWM, CO/leprKall[iX KBaJipaTHbIe KOPHU 1
34 [Tpeobpa3oBaHue BbIpaKeHWM, CO/leprKall[iX KBaJipaTHbIe KOPHU 1
35 [Tpeobpa3oBaHue BbIpayKeHUM, CO/leprKall[iX KBa/ipaTHbIe KOPHU 1
36 KonmpoabHas paboma no meme «IIpumeHeHue ceoticme 1
apugmemuueckoz0 K8aopamHozo KOpHs»
YpaBHeHHs H CHCTeMbl YpaBHeHHi (29 u)
37 HernosiHbIe KBaipaTHBIE YPAaBHEHUSI 1
38 HernosiHbIe KBaipaTHBIE YPAaBHEHUSI 1
39 ®dopMyJia KOpHEN KBaJpaTHOr0 YPaBHEHMUSI 1
40 dopMyJia KOpHEN KBaJpaTHOr0 YPaBHEHMUS 1
41 dopmysia KOpHel KBaJpaTHOTO YpaBHEHUsI 1
42 Pentenue 3amau 1
43 PeriieHue 3agau 1
44 Teopema Buerta 1
45 Teopema Bueta 1
46 KonmpoabHas paboma no meme «Keadpamuoe ypagHeHue u e20 1
KOpHU»
47 KBasipaTHbIi TPEXU/IEH M €70 KOPHU 1
48 KBasipaTHbIi TPEXUIEH M €T0 KOPHHU 1
49 Pa3znoykeHre KBa/IpaTHOrO TPEXU/IeHa Ha MHOXKUTE/TH 1
50 PelieHue ApOOHBLIX Pal[MOHA/ILHBIX YPABHEHHUH 1
51 PelieHre ApOOHBIX Pal[MOHA/ILHBIX YPAaBHEHUH 1
52 PerieHne 3agau 1
53 PerieHne 3agau 1
54 PerieHue 3agau 1
55 KoumposabHnas paboma no meme «Keadpammbili mpexusieH. 1
/JIpo6Hble payuoHa/bHble ypagHeHUs»
56 YpaBHeHHe C ABYMsi TlepeMeHHbIMU U ero rpaduk 1
57 YpaBHeHHe C ByMsi TlepeMeHHbIMU U ero rpaduk 1
cg WccnepnoBaHue cucTeM BYX JTMHEMHBIX YpaBHEHUH C IBYMsI 1
riepeMeHHbIMU
59 I'padmueckuii criocob peliieHUs] CUCTEM ypaBHEHUMH 1
60 AsrebpanuecKi Cioco0 peleHust CUCTeM YpaBHEHUH 1
61 AnrebpanuecKri Cioco0 peleHust CUCTeM YpaBHEHUH 1
62 Penienue 3anau 1
63 Pemnienue 3afau 1
64 Pemnienue 3amau 1
65 KonmposabHas paboma no meme «YpaeHeHusi ¢ 08yms 1
nepeMeHHbIMU U UX CUCMeMbl»
HepaBenctBa (14 u)
66 UucnoBble HepaBeHCTBA 1
67 UucnoBble HepaBeHCTBA 1
68 CBOWCTBA UKC/IOBbIX HEPAaBEHCTB 1
69 CBOWCTBA UMC/IOBbIX HEPAaBEHCTB 1
70 Cio>keHMe M YMHO)KeHHe YMC/IOBbIX HepaBeHCTB 1
71 [Tepeceuenue v 00beMHEHNE MHOYKECTB 1
72 Yuc/oBbIe IPOMEXKYTKH 1
73 PellieHre HepaBeHCTB C O/THOM ITepeMeHHON 1
74 PellieHre HepaBeHCTB C OJTHOM TTepeMeHHON 1
75 PelnieHrie HepaBeHCTB C OJTHOM ITepeMeHHON 1
76 Pelrienne crctemM HepaBeHCTB C OJIHOM TTepeMeHHOM 1
77 Perienne crctemM HePaBeHCTB C OZ[HOM TTepeMeHHOM 1




78 PellieHre crucTeM HepaBeHCTB C OJJHOU MepeMeHHOU 1
79 KonmposabHnast paboma no meme «HepageHcmea» 1
Dynknusa (8 u)
80 Oyukiyst. O61acThb orpezie/ieHUs: 1 MHOXKeCTBO 3HaUeHH 1
(yHKIIAU
81 dyukuyst. O61acThb orpezie/ieHUs 1 MHOXKECTBO 3HaUeHH 1
(yHKIIAU
82 CaoiicTBa YHKIUU 1
83 CaoiicTBa (hYHKIUU 1
84 CBoiicTBa IMHENHON (HYHKIUU 1
85 Caoiictea QyHKImi y =k /x Ny = Vx 1
86 CaoiicTa GyHKIMi y =k / x Ny = Vx 1
87 KonmposbHas paboma no meme «PyHKYus» 1
CreneHb C 11e/1bIM MoKa3aTesnieM (9 u)
88 OnpefieneHye CTeNeHU C 11e/IbIM OTPUIIAaTe/IbHBIM [T0Ka3aTe/leM 1
89 OmnpeneneHye CTeMEeHU C LIeJbLIM OTPULIATE/NBHBIM ITOKa3aTe/IeM 1
90 CBOICTBa CTEIEeHU C 11e/IbIM [I0Ka3aTeaemM 1
91 CBOICTBA CTEIEeHH C 11e/IbIM I0Ka3aTeaeM 1
92 CBOICTBA CTEIIeHHU C LIe/IbIM IT0Ka3aTeaemM 1
93 IToHsTHE CTaHAAPTHOIO BH/Aa YMC/Ia 1
94 PerreHue 3aau ¢ O0BIIMMH U Ma/IbIMUA UMCIAMHA 1
95 PerieHue 3a/1au ¢ O0IBIIMMH U Ma/IbIMUA UYMCIAMHA 1
96 KoumposabHas paboma no meme «CmeneHb ¢ ye/1biM 1
nokasamesaem»
IToBTOpeHue (6 u)
97 [ToBTOpeHMe 10 TeMe «PaifoHabHBIe Apobu. KBagpaTHbie 1
KOPpHH»
98 [ToBTOpEHME MO TeMe «YpaBHEHUSI U CUCTEMbI YpPaBHEHUM. 1
HepaBeHcTBa»
99 Hmozoeas koHmpoabHas paboma 1
100 | OGobmienue no TeMe «PalioHaIbHBIE IPOOH» 1
101 | O6ob6mienue no teMe «DYHKISI» 1
102 | O6o6mienue no TeMe «CTereHb C 11e/IbIM MOKa3aTe/1eM» 1
9 knacc
Ne T KosmuecTBO Jara
ypokKa €Ma ypoka 4acoB npoBeJeHus
HeiicTBuTe/NbHBIE ynca (12 u)
1 [elicTBYs HaZl IEMCTBUTE/IbHBIMU UMCIaMU 1
2 [eWicTBYs HaZl IeMCTBUTE/IbHBIMH UMCIaMU 1
3 [elicTBYs HaZl IeMCTBUTE/IbHBIMH UMCIaMU 1
4 CpaBHeHUe JIeMCTBUTENbHBIX UHCeT 1
5 CpaBHeHUe JIeMCTBUTEIbHBIX UHCeT 1
6 [TorpemntHOCTb ¥ TOYHOCTDb TIPUOJIMIKEHUST 1
7 [TorpenHoCTh ¥ TOUHOCTb NMPUO/MKEeHHS 1
8 Pa3Mepbl 00bEKTOB U IJTUTE/ILHOCTH MPOLIECCOB B OKPY’KaroIieM 1
MHpe
9 [IpakTHUKO-OpMeHTUPOBAHHbIE 3a/lauu 1
10 [IpakTHUKO-OpHeHTUPOBAHHbIE 3alauu 1
11 [IpakTHUKO-OpHeHTUPOBAHHbIE 3a/1auu 1
12 KonmpoabHas paboma no meme «/Jeticmeume,/ibHble YUC/AQ» 1
®@yuHkuu 4 rpaduxku (14 u)
13 CBOCTBAa YeTHOCTH ¥ HEUETHOCTU (PYHKIIMI 1
14 CBOCTBa YeTHOCTH ¥ HEUETHOCTU (PYHKIIMI 1
15 I'pachyKy 1 CBOMCTBA HEKOTOPHIX BUIOB (DYHKIIMI 1




16 I'padviku ¥ CBOMCTBA HEKOTOPKIX BUOB (PYHKIIMM
17 ®yHKLMA Y = ax’, ee rpadMK ¥ CBOWCTBA 1
18 ®yHKLMA y = ax’, ee rpadMK ¥ CBOWCTBA 1
19 DyHKIWMA y = ax’+n uy = a(x-m)? 1
20 DyHKIWMA y = ax’+n Uy = a(x-m)? 1
21 DyHKIWMA y = ax’+n Uy = a(x-m)? 1
22 ITocTpoeHue rpaduka KBaipaTUUHON (PYHKIIMHI 1
23 ITocTpoeHue rpaduka KBaipaTUUHON (PYHKIIMHI 1
24 ITocTpoeHue rpadyka KBa[paTUUHON (PYHKIIMHI 1
25 ITocTpoeHue rpadyKa KBa[paTUUHOM (PYHKIIMHI 1
26 KonmpoabHas paboma no meme «@yHKyuu u 2paguku» 1
YpaBHeHNsl U HEPAaBeHCTBA C 0JHOM nepeMeHHOH (17 1)
27 [lenoe ypaBHeHHEe U er0 KOPHU 1
28 Ilenoe ypaBHeHMe U eTr0 KOPHU 1
29 Ilemoe ypaBHeHMe U eTr0 KOPHU 1
30 IIpo0OHBIe paliOHa/IbHbIE YPaBHEeHHUs 1
31 [pobHble palloHa/bHbIE YPaBHEHUS 1
32 [pobHble palloHa/IbHbIE YPaBHEHUS 1
33 PelnieHue 3a/1au C MOMOIBI0 YPaBHEHUM 1
34 PellieHure 3a/1au ¢ MOMOI[BI0 YPaBHEHUM 1
35 Pelienue 3a/1au C MOMOIIBIO YPaBHEHUM 1
36 KonumposnbHas paboma no meme «YpaeHeHus1 C 00HOLI 1
nepemMeHHOU»
37 PerieHrie HepaBeHCTB BTOPOM CTeleHU C OHOM IlepeMeHHON 1
38 Penienne HepaBeHCTB BTOPOM CTeNeHM C OHOM IlepeMeHHON 1
39 PerieHnre HepaBeHCTB BTOPOM CTeNeHU C OHOM IlepeMeHHON 1
40 PellieHHe HepaBeHCTB MEeTOZ,OM MHTEPBAIOB 1
41 PellieHHe HepaBeHCTB METOZOM MHTEPBAIOB 1
42 PellieHe HepaBeHCTB METOZJOM MHTEPBAIOB 1
43 KOHmpOfleVaH padoma no meme «HepaseHcmea ¢ 00HOLI 1
nepemeHHOU»
YpaBHeHHsI H HEPABeHCTBa C JIBYMsi nepeMeHHbIMH (13 u)
44 YpaBHeHHUe C IBYMsI ITIePeMEeHHBIMH 1 ero rpaduk 1
45 YpaBHeHHe C IBYMsI TIepeMEeHHBIMH 1 ero rpaduk 1
46 YpaBHeHUe C IBYMsI IePeMEeHHBIMH 1 ero0 rpadukK 1
47 Perienue cucTeM ypaBHeHUH C IByMsl lepeMeHHbIMHU 1
48 Pertenne cucteM ypaBHeHUH C IByMsl IepeMeHHbIMHU 1
49 Perienue cucTeM ypaBHeHUH C IByMsI IepeMeHHbIMHU 1
50 Perienne cucTeM ypaBHEHHUH C IByMsI IepeMeHHbIMH 1
51 WccnepoBanue cuctem ABYX JTMHEMHBIX YPaBHEHUM C IBYMSI 1
riepeMeHHbIMU
52 Perienne 3a7iau ¢ IIOMOIIBIO CUCTEM YPaBHEHMI BTOPOM CTeIIeHU 1
53 PelrieHue 3a/1a4 C MOMOIIBbIO CUCTEM YPaBHEHUM BTOPOU CTeINeHU 1
54 PeliieHue 3a/1a4 C MOMOIIbIO CUCTEM YPaBHEHUM BTOPOU CTeINeHU 1
55 PeliieHue 3a/1a4 C MOMOIIbKO CUCTEM YPaBHEHUM BTOPOU CTEIeHU 1
56 KoumposabHas paboma no meme «YpaeHeHusi ¢ 08yms 1
nepeMeHHbIMU U UX CUCMEMbl»
57 HepaBeHCTBa C IByMs IepeMeHHbIMU 1
58 HepaBeHcTBa ¢ AByMsI IepeMeHHbIMU 1
59 HepaBeHcTBa ¢ IByMsI HepeMeHHbIMH 1
60 CucTemMbl HepaBeHCTB C ABYMsI IlepeMeHHbIMU 1
61 CucTeMbl HepaBeHCTB C ABYMsI IlepeMeHHbIMU 1
62 CucTemMbl HepaBeHCTB C AIBYMsI IlepeMeHHbIMU 1
63 KoumposabHnas paboma no meme «HepaseHcmea ¢ 0gymsi 1

nepemMeHHbIMU U UX cucmembl»

ApudmeTnueckKas u reoMmerpudeckasi nporpeccu (17 u)




64 ITocnegoBaTenbHOCTH 1
65 ITocnegoBaTenbHOCTH 1
66 Ornpegenenuve apuq)Me{quCKof/i nporpeccuu. ®opmysna n-ro 1
yjieHa apudMeTUUeCKOM Mporpeccuu
67 Ornpegenenuve apHQ)MEI:JHQECKOﬁ niporpeccuu. ®opmysna n-ro 1
yjieHa apyudMeTUUeCKOU Mporpeccuu
68 Ornpegenenuve apI/I(bMellnquKof/i riporpeccuu. @opmyJia n-ro 1
yjieHa apyudMeTUUeCcKOU Mporpeccuu
69 dopMyra CyMMbI TIePBBIX N U/ieHOB apudMeTHUYeCKOM TTPOrpeccuu 1
70 PopMyna CyMMbI TIePBbIX N U/ieHOB apuhMeTHUYeCKOM TTPOrpeccuu 1
71 ®dopmysia CYMMbI IEPBBIX N UJIEHOB apH(MeTHUeCKOM IPOrpecCuu 1
72 dopmy/ia CYMMbI IEPBBIX N UJIEHOB apu(MeTHUeCKOM MPOrpecCuu 1
73 KoumposabHas paboma no meme «Apugpmemuueckas 1
npozpeccusi»
74 OrnpezenieHue FgOMETpHQECKOﬁ niporpeccuu. ®opmysa n-ro useHa 1
reoMeTpUYeCKOW TIPOrpeccuu
75 OrnpezenieHue FgOMETpHQECKOﬁ niporpeccuu. ®opmysa n-ro useHa 1
reoMeTpHUYeCKOW TIPOrpeccuu
76 OrnpezesieHue FgOMETpHQECKOﬁ niporpeccuu. ®opmyiia n-ro useHa 1
reoMeTpUYeCKOW TIPOrpeccuu
77 dopmysia CYMMbI IEPBBIX N UJI€HOB I'eOMeTPHUYeCKOM MpOorpeccuu 1
78 dopMysia CyMMbI TIePBBIX N U/IeHOB TeOMeTPHUUYeCKOH MTPOrpeccuu 1
79 PopMysa CyMMbI TIePBBIX N U/IeHOB TeOMeTPHUUYeCKOH ITPOrpeccuu 1
80 Koumpoabnas paboma no meme «I'eomempuueckas 1
npozpeccusi»
IToBTOpeHue (22 u)
81 Brrumcsienust 1
82 Brrunciienust 1
83 ToxecTBeHHBIE TTPe0Opa30BaHMs 1
84 To)xiecTBeHHbBIE TTPpe0Opa30BaHMsI 1
85 To)xecTBeHHbBIE TTPe0Opa30BaHMsI 1
86 ToxecTBeHHbBIE TTPe0Opa30BaHMsI 1
87 YpaBHeHUsI Y CUCTeMbl YpPaBHEHUM 1
88 YpaBHeHUsI U CUCTeMbl YpaBHEHUM 1
89 YpaBHeHHUS U CUCTEMbI YPaBHEHUM 1
90 YpaBHEHUS U CUCTEMbI YPaBHEHUM 1
91 IToBTOpPEHHe MaTepuasia Kypca aareopsl 9 Kiacca 1
92 Hmozoeas koHmpoabHasi paboma 1
93 YpaBHEHHUS U CUCTEMbI YPaBHEHMM 1
94 YpaBHEHUS ¥ CUCTEMbI YPaBHEHUM 1
95 ApubmMeTryeckast U TeoOMeTprUUecKasi ITIporpecCcum 1
96 ApubmMeTryeckasi U TeoMeTprUUecKasi IIporpecCcuun 1
97 HepaBeHcTBa 1
98 HepaBeHcTBa 1
99 HepaBeHcTBa 1
100 DOYHKIINU 1
101 DOYHKIINHU 1
102 DOYHKIINU 1




IMPOBEPAEMBIE TPEEOBAHNSA K PE3Y/IbTATAM OCBOEHUSI OCHOBHO

OBPA30BATEJ/IbHOU ITPOT'PAMMBI

7 KITIACC
Kopg, .
IpoBepsteMoro IIpoBepsiembIe Npe/MeTHbIE Pe3y/IbTaThl 0CBOCHNSA OCHOBHOU
pesy/bTaTa o0pa3oBaTe/IbHONM MPOrpaMMbl 0CHOBHOTI'0 0011iero 00pa3oBaHusi
1 Uucna v BbIYMC/IeHUS
1 BbIMonHsATE, coueTasi yCTHbIe U ITMCbMeHHbIe MPUEMBI, apudmMeTHUecKre 1eHCTBUS
' C paljMoHa/IbHBIMU UHC/IaMHU
HaxoauTh 3HaueHHs YMC/IOBLIX BBIPDAKEHUH, IPUMEHSITh pa3HOOOpasHble Crioco0bI
1.2 W TpUEMbl BBIUMCJEHUsS 3HaueHUM [pOOHBIX BBIPDAKEHWM, CO/eprKallyx
0OBIKHOBEHHbIE U JieCATUUHbIe P00
[Tepexoauth OT ofHOW (hOpMBI 3amuMicu uucesn K pApyrod (mpeobpa3oBLIBaTh
1.3 JeCATUUHYI0 7po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JeCSTUUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO [IeCATUUHYIO IpO0b)
1.4 CpaBHUBATh ¥ YIIOPSA0UYUBaATh paliMOHa/IbHbIE YUCIa
1.5 OKpyr/siTh UMc/ia
BBIMOMHATE TIPUKUIKY W OLEHKY pe3yJsibTaTa BBIYMC/IEHWH, OL€HKY 3HaueHWM
1.6 YNC/IOBBIX BbIp@KeHUW. BBLIMOMHATH [1€MCTBUS CO CTeNeHsSIMU C HaTypa/bHbIMU
roKa3aTe/siMU
L7 [TpuMeHSTh TIPU3HAKK [IeJIMMOCTH, Pa3/ioykeHre Ha MHOXKHTE/N HaTypaTbHbBIX
' umcen
PemiaTe MpaKTHUKO-OpHMEHTHPOBaHHbIe 3aJlaud, CBsi3aHHble C OTHOILEeHUEM
18 Be/IMUMH, TPOTOPIMOHA/ILHOCTEIO BeJIMUMWH, TPOLeHTaMH, WHTepIIPeTHpPOBaTh
' pe3y/bTaThl pelleHus 3a/lay C YYETOM OrpaHMuUeHH, CBS3aHHBIX CO CBOMCTBaMHU
pacCMaTpUBaeMbIX 00BEKTOB
2 Anrebpanueckue BbIpaXkKeHHsI
21 Wcnonb3oBaTh anrebpanyecKyrd TEPMHHOJIOTHIO U CUMBOJIMKY, TIDUMEHSITH €€ B
' TpoLiecce 0CBOeHUsi yueOHOro MaTepuasna
55 HaxomuTh 3HaueHuWss OyKBEHHBIX BbIp@&KeHWW TPU 3a/laHHBIX 3HAUYEeHHUSIX
' TIepeMeHHBIX
53 BhbinonHsATe mpeobpa3oBaHusi 1[e/I0r0 BbIpa)KeHUSI B MHOTOUJIEH TpUBe/leHUeM
' 1o/0OHBIX C/1araeMbIX, paCKpbITHEM CKOOOK
4 BBIMOMHATE YMHOXKeHHE OJHOWIeHa Ha MHOTOUJIEH U MHOTOU/IeHa Ha MHOT'OUJIEH,
' MpUMeHSTh (POPMyJIbI KBaJipaTa CyMMbI M KBaZipaTa pa3HOCTH
Ocy1iecTBaSATb  pasfio)keHWe MHOTOUJIEHOB Ha MHOXKUTETHM C  TIOMOIIIbIO
2.5 BbIHECEHUS] 3a CKOOKM OOIero MHOXWTeNs, TPYIIUPOBKMA (CJIaraeMbIX,
nipuMeHeHUst HOPMYJT COKPALIEHHOTO YMHOKEeHUST
2.6 [TpuMeHsTH MpeoOpa3oBaHKsi MHOTOUJIEHOB [IJIsi PellleHrsl Pa3/InyHbIX 3ajau U3




MaTeMdTUKH, CMEXXHBIX IIpeJMeTOB, U3 peaHbHOﬁ MPpaKTUKH

Wcmonb30BaTh CBOMCTBA CTeIleHeH C HaTypa/IbHBIMH  TI0KA34aTe/IIMHU  [JId

27 nipeoOpa30BaHusl BLIPAYKEHUH
3 YpaBHeHUsl U HepaBeHCTBa
Pemiath JMHelMHbIe ypaBHEHUSI C OJHOW TlepeMeHHOH, TNpUMeHsis TIpaBWIa
3.1 repexo/ia OT UCXOZHOI0 ypaBHEHUs K paBHOCUJILHOMY eMy. [IpoBepsiTh, siBAsieTcs
JI UMCJI0 KOPHEM ypaBHEeHUsI
3.9 [TpumMmeHsTb rpaduueckrie MeTOAbI MPH pelleHWH JUHeNWHBIX ypaBHEHUN U UX
' cucrem
33 [Toabupath MpUMepHI Map Yrcesl, SBJSIOIIUXCS PellleHHeM JTMHEHHOTO ypaBHeHHUS
' C IByMsI TilepeMeHHBIMU
” CtpouTh B KOOPAMHATHOW TJIOCKOCTU TpaUK JIMHEMHOrO ypaBHEHUsI C ABYMs
' repeMeHHbIMU; 0/1b3YsICh TPaMKOM, NPUBOWUTE NIPUMEphI PellieHus] ypaBHeHUs
35 Pemiath cucTembl ABYX JIMHEWHBIX ypaBHEHUM C [JBYMsI TlepeMeHHBIMU, B TOM
' uKc/Ie rpaduyuecKu
CocTaBnTh U pellaTh JUHENHOe ypaBHEHUe WU CUCTeMY JMHEeMHbIX ypaBHeHUM
3.6 M0 yCJIOBUIO 3aJjaud, UHTEpPIIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJiauu
TOJTyYeHHbIN pe3y/bTar
4 Koopaunats! u rpaduku. OyHKLIHN
N300pakaThb Ha KOOPAWHATHOM TIPSMOM TOYKH, COOTBETCTBYIOLME 3aJaHHbIM
4.1 KOOpJMWHATaM, JyuHd, OTpPe3KW, MHTEepBasibl, 3allMChIBaTh YKUC/IOBbIE TTPOMEXYTKU
Ha asrebpanyecKkoM si3bIKe
4.2 OTMeuaTb B KOOP/IMHATHOM MJIOCKOCTH TOYKHM T10 3a/laHHBIM KOOpJMHATaM
4.3 Ctpourts rpadvku muHenHbIX QyHKUMA. CTpouTh rpadvk QyHKUMU y = [X|
OrnuckIBaTh C MOMOIILI0 GYHKI[MI W3BECTHBIE 3aBUCUMOCTH MEXy BeTUUrHaAMU:
4.4 CKOpOCTB, BpeMs, paccrosiHue, L[eHy, KOJINYeCTBO, CTOUMOCTb,
TPOM3BO/IUTE/TLHOCTD, BpeMSsI, 00bEM pabOThI
4.5 HaxoauTh 3HaueHue (yHKLIMY 10 3HAUEHUIO eé apryMeHTa
[Tonnmath rpaduueckuid crocod mMpeAcTaB/eHdsT W aHadu3a WH(OpMaruH,
4.6 W3BJ/IeKaTb U UHTEPIPeTUPOBaTh MH(GOPMALMIO U3 TPaMKOB PeabHbIX MPOLECCOB
Y 3aBUCUMOCTEMN
8 KJIACC
Kopg, .
HpoBepsIeMoro IIpoBepsiembIe Mpe/MeTHbIe Pe3y/IbTaThl 0CBOEHNSA 0CHOBHOM
pesy/bTaTa o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'0 00111ero o0pa3oBaHus
1 Yucna v BbIYMC/IeHUS
1 Wcnonb3oBaTh Haua/ibHbIe TIPEJCTaBIeHNUsI O MHOXKECTBE /1eHCTBUTE/bHBIX YKUCe

AJIs1 CpaBHEHUNS, OKPYTJIEHUA U BbI‘H/ICJIGHHﬁ, I/1306pa)KaTb I,E[EI‘/JICTBI/ITEJ'H:HI:IE Urciaa




TOYKaMH Ha KOOP/IMHATHOM MPSIMOM

HPI/IMQHHTL IIOHATHE apI/I(l)MeTI/I‘-IECKOFO KBaJIpaATHOI'O  KOPH#A, HAXOAWUTb

KBaJIpaTHbI€ KOPHH, HCIIOJIB3ydA IIpU H806XO,Z[I/IMOCTI/I KaJ/IbKYJIATOP, BBIMIOJ/JIHATH

1.2 rpeoOpa3oBaHusl BBIDA)KEHUH, COZiepKallluX KBaJpaTHble KOPHH, WCIIO/b3Ys
CBOMCTBA KOpHEM
13 Vicronb30BaTh 3amMCU OOJBIINX U MaJIbIX YHCEJT C TIOMOII[bIO IeCATHUHBIX APOOeit
' Y cTeneHel uncia 10
2 Anrebpanueckue BbIpaKeHUsT
91 [IpuMeHsATb  TIOHSAITWUE  CTereHd C  1LefbiM  T[I0OKa3aTesieM,  BBINOIHATh
' ripeobpa30BaHus BbIPAyKEHUM, COZIep>KalliX CTeTeHHU C 1ieJIbIM TToKa3aTeneM
9o BBIMOMHATE TOXK/IECTBEHHbIE TPeoOpa30BaHUsl PAlMOHABHBIX BbIp@KEHUH Ha
' OCHOBe TIPaBW/I [IeHCTBUI Ha/l MHOTOWIEHAMHU U aireOpanuecKuMu JIpo0siMu
2.3 PacknazbiBaTh KBaZipaTHbIN TPEXUIeH HA MHOYKUTETH
04 [TpuMeHSTh MpeoOpa3oBaHKs BBIPDAKEHWH [I/IsI PEIIeHUs] Pa3/IHYHBIX 3a7au U3
' MaTeMaTHUKH, CME>XXHbIX NIPe/IMEeTOB, U3 pealbHOU MPaKTUKH
3 YpaBHeHUs1 U HepaBeHCTBa
- Pemarb svHeliHble, KBaJjpaTHble YpaBHEHWs] W palMOHa/bHble ypaBHEHUs,
' CBOJSALLMECS] K HUM, CUCTeMbI IByX YPaBHEHHUH C IByMsl TlepeMeHHbIMU
[IpoBoaWTH MpOCTEMIINE UCC/IeI0BaHNS YPaBHEHUM U CUCTEM ypaBHEHUH, B TOM
39 yucse C TipuMeHeHreM rpauuecKux npejcTaBjieHul (ycTaHaBIMBaTb, UMeeT JIU
' ypaBHeHHe WM CHUCTeMa ypaBHEHUM pelleHusl, ecid HUMeeT, TO CKOJbKO, U
rpouee)
[TepexouTh OT C/I0BeCHOM (HOPMYIHMPOBKY 3aJaud K eé anrebpandyeckoil Mozenu
3.3 C TIOMOILIBKD  COCTaB/A€HUsI  ypaBHEHWUsS  WIA  CUCTeMbl  ypaBHEHWH,
HWHTEpIIPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJjauM MO/TyueHHbIN pe3y/ibTat
[IpyMeHATL CBOMCTBA YMC/IOBBIX HEPaBeHCTB [/ CPABHEHUs, OLIeHKH, pellaTh
34 JIMHeVHble HepaBeHCTBa C OJHOW TlepeMeHHOM M WX CUCTeMBbl, [aBaTb
' rpaduuecKyr0 WITIOCTPAL[MI0 MHOKeCTBA pellleHuid HepaBeHCTBA, CHUCTEMBI
HepaBeHCTB
4 DyHKIMU
[ToHMaTh Y WCIO/MB30BAaTh (PYHKLMOHATbHbIE TIOHATUS U S3bIK (TEPMHHBI,
4.1 CUMBO/IMUeCKHe 0003HaueHusi), OrpefiefsTb 3HaueHWe (YHKIMW TI0 3HAYeHUIO
aprymeHTa, orpe/esisiTb CBOUCTBA (DyHKLIMH 110 eé rpaduKy
CtpouTts rpavKu 37eMeHTapHbIX (QYHKLUNA BUJA:
4.2 y =k/x

, ¥ =x2,y =x3, y = |x|, onuckIBaTh CBOMCTBA UMCIOBOM (PYHKLIUHU I10 e€ rpaduKy




9 KVIACC

nposg)(:f:aMoro IIpoBepsiemble npe/MeTHbIe Pesy/IbTaThbl 0CBOEHHHA OCHOBHO#
pesy/bTaTa oOpa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT0 00111ero 06pa3oBaHus
1 Yuicna ¥ BBIYMCTIeHUS
1.1 CpaBHMBATh M yNOPSII0UMBaTh paljOHa/IbHbIe U MppaljOHa/IbHbIe UKCIa
BeinonHATe apudMeTHuecKue [eiCTBUs C paLMOHAIbHBIMU UMC/IaMM, CoueTas
1.2 YCTHBIe U NMUCbMEHHble MPUEMBI, BBINOIHATL BBIYWC/IEHUSI C UppaLMOHA/IbHBIMU
YKUCIaMU
13 HaxomuTh 3HaueHWs CTereHel C LieJIbIMM IOKas3aTelsIMU U KODHeH, BBIYMC/IATH
' 3HaUeHUs UHMC/IOBBIX BbIpaKeHU
L4 OKpyr/yisiTb  eWCTBUTE/bHbIE UYWC/A, BBINOMHATH TPUKUIKY  pe3ysbTaTa
' BBIUMCJ/IEHUH, OLIEHKY UMC/IOBBIX BbIpaKeHUIN
2 YpaBHeHUs ¥ HepaBeHCTBa
1 Periath /iMHelHble U KBa/lpaTHble ypaBHEHUs, ypaBHEHUs, CBOJSIIMECS K HUM,
' npocTeiiie ApoO6HO-paLiMOHa/IbHbIe YpaBHEHUST
55 Pemiate cucTeMsl IByX JIMHEMHBIX YpaBHEHUU C BYMsI [TlePeMeHHbIMU U CUCTEMBI
' [IByX YPaBHEHHH, B KOTOPbIX O/JHO ypaBHEHNe He sIBJISIeTCS TMHeHHbIM
53 PeliaTh TeKCTOBBIE 33/jaur anrebpanyeckuM Crocob0oM C MOMOILBI0 COCTaB/IEHHUS
' ypaBHEHUs WA CUCTEMBI [IBYX YPaBHEHUI C AByMsi llepeMeHHbIMU
ITpoBOAUTEL MpoCTelIIMe UCC/Ie0BaHUsl yPaBHEHWN UM CUCTEM YpaBHEHWU, B TOM
24 yKc/ie C IpUMeHeHreM TpauuecKuX rpe/CTaB/ieH|N (HarpyuMep, yCTaHaB/IMBaTh,
VMeeT /11 ypaBHeHHe WM CHCTeMa ypaBHEeHUN pelleHus], eC/id UMeeT, TO CKOJIBKO)
”c PeliaTh yHelHbIe HepaBeHCTBA, KBa/ipaTHbIE HEPABEHCTBA, N300pakaTh pellieHue
' HepaBeHCTB Ha YMCI0BOM MPSMO, 3aruChbiBaTh pellieHre C TTIOMOLbI0 CUMBOJIOB
PemiaTe cHCTeMbl JMHEHHBIX HEPaBEHCTB, CUCTEMbl HEpaBeHCTB, BK/HOUAIOLIUe
2.6 KBQ/[paTHOe HEpaBeHCTBO, u300paxkaTb pellleHWe CHUCTeMbl HEPaBeHCTB Ha
YMC/I0BOM MPSIMOM, 3aMKChIBaTh pellleHre C TOMOILbI0 CUMBOJIOB
2.7 Ncmonb30BaTh HEpaBeHCTBA MPU PellieHUH Pa3/IMuHbIX 3a7ja4u
3 DyHKIUU
Pacrio3HaBaTh GYHKUMH HW3yueHHbIX BHAOB. [loKa3biBaThb CXeMaTU4YeCKU
31 pacrioyio’keHe Ha KOOPJWHATHOM IJIOCKOCTH TpadMkoB (YHKLMK BHAA: y=KX,
' y=kx+b, y=k/x, y=ax?’+bx+c, B 3aBUCUMOCTM OT 3HayeHUN KO3((PULIMEHTOB,
OIKMCBIBATh CBOMCTBA (PYHKLMIA
39 ITokasbiBaTh CXemMaTH4eCKd pacIojiokeHHhe Ha KOOPAMHATHOM IJIOCKOCTU
' rpaduKoB PyHKLMI BUJa y = VX, y = |X| ¥ ONMChIBaThb CBOWCTBA (PYHKLIMI
3.3 Crpouts ¥ wu300pakaTh CXemMaTHueckKu Tpa(uKyd KBaJpPaTHUHBIX (YHKIHH,




OMMChIBaTh CBOMCTBA KBaIpaTUYHBIX (DYHKIIMIM MO UX rpadukam

Pacrio3HaBaTh KBaJpaTHuHyl (YHKLUMIO 10 (opmyse, NPUBOJWUTL MPHUMepbl

34 KBa/IpaTUUHBIX (QYHKI[MI U3 peanbHOW XKU3HU, PU3UKU, TeOMeTpUr
4 ApudmeTrueckasi U reoMeTpuUUecKasi Iporpeccun
il Pacrio3HaBaTh apuMeTHUECKyH0 M TeOMEeTPUUYECKYH) TIPOrpecCMu TpU pasHbIX
' crniocobax 3aiaHust
42 BLIMIOSHATE  BBIUMC/IEHHWS C  UCMOJb30BaHWeM  ¢GopMysa  n-ro  ujieHa
' apudMeTHUeCKOM U TeOMeTPHUUYeCKOl TTPOrpeccuii, CYMMbI TIePBBIX N U/IeHOB
4.3 M300pakaTh uieHbI TIOC/Ie/JOBAaTE€IbHOCTA TOUKAMH Ha KOOPJUHATHOW TJIOCKOCTH
PeraTth 3azauu, CBsi3aHHbIE C YKWC/IOBBIMU TOC/I€/I0BATE/IbLHOCTSIMA, B TOM UMCJIE
4.4 3a/jaud M3 peaslbHOM >XU3HU (C HCI0/Ib30BAaHHWEM KajbKy/aaTopa, LU(POBbIX
TEeXHOJIOTUM)
IMPOBEPAEMBIE 3JIEMEHTBI COJEPXKAHUSA
7 KJIACC
Kop IIpoBepsieMbIii 3/1eMeHT COfiepP KaHMs
1 Uwuca v BbIYMCTIEHYS
IIpobu 0OBIKHOBEHHBIE W JIeCSITUUHBIE, TIepeX0/i OT OAHON (OpPMBI 3armucH Apobel K
1.1 npyroui. [loHsATWe palMOHA/JLHOTO YHWC/a, 3alucCh, CpPaBHEHWe, YIIOpsi0YMBaHUe
pal[MOoHa/bHBIX YUCeT
1o ApudmeTrueckue AelCTBUS C paljMOHaJbHBIMU YKciamMu. PellieHue 3a/jau 13 peasbHOU
' MIPAaKTHUKU Ha YacTH, Ha ApoOu
T CreneHb C HaTypa/bHBIM TIOKa3aTesieM: orpejesieHue, peoOpa3oBaHue BhIpaXKeHHH Ha
' OCHOBe OTIpe/ie/IeHHs], 3ariCh OOMBIINX YHCesT
14 [TporieHThI, 3aMyCh TPOLIEHTOB B BHJEe ApoOM U Apobu B BHUe TPOLEHTOB. Tpu
' OCHOBHBIE 33/lauM Ha MPOLIeHTHI, pelleHre 3a/iau U3 peajbHOW NMPaKTUKH
1.5 [IprMeHeHHe NMPU3HAKOB J€IUMOCTH, PA3/I0’KeHHe Ha MHOXKUTEN HaTypa/IbHbIX UKCesl
1.6 PeanibHble 3aBUCUMOCTH, B TOM UHCJIe TIpsiMasi M 0OpaTHasi IPONOPLIMOHATBHOCTH
2 Anrebpanueckue BbIpaXKeHHUSI
)1 [TepemeHHble, UKMCIOBOE 3HaUeHWe BbIpa)KeHHUsl C repeMeHHOM. JlomycThMble 3HaUeHuUs
' TlepeMeHHbIX
95 [IpeacraBneHue 3aBUCHMOCTH MeXXJy BeMUMHaMHU B BUJe (opMysibl. BeiuncieHus mno
' dopmynam
2.3 [TpeoGpa3oBaHue OYKBEHHBIX BbIPA)KEHUH, TOXK/I€CTBEHHO PaBHbIE BBIPDAYKEHUSI
2.4 CBOIICTBa CTereHu C HaTypa/bHbIM ITOKa3aTesemM
2.5 OpHousneHsl U MHOTOU/IeHbI. CTeneHb MHOTOWIeHa. CrioXKeHue, BbIUUTaHUe, YMHOXKEeHHUe




MHOI'O4/IeHOB

@DopMyJibl COKpaIEHHOIO0 YMHOXKEeHUs: KBaZipaT CyMMbI U KBaZpaT pasHocTtu. dopmyna

20 Pa3sHOCTH KBaZpaToB. Pa3ioykeHrue MHOrOUIeHOB Ha MHOXKUTETN
3 YpaBHeHus
31 YpaBHeHUe, KOpeHb YpaBHeHUsl, paBu/ia npeoOpa3oBaHus ypaBHeHUs], paBHOCU/ILHOCTh
' ypaBHeHui
3.9 JIuHeliHOe ypaBHeHMe C OJHOW TepeMeHHOM, YMCJIO0 KOpPHel JTMHEeWHOIO YypaBHEeHMS,
' pellieHye JIMHeHHbIX YpaBHeHUN
33 CocraBneHre ypaBHeHUi 0 yCJIOBUIO 3a7auu. PellleHre TeKCTOBBIX 3a/lau C TIOMOLLbIO
' ypaBHeHuUit
3.4 JIuHeliHOe ypaBHEHHeE C [iBYMs [TlepeMeHHbIMU U ero rpaguk
Cucrema [ByX /MHEUHBIX ypaBHEHHWM C [BYMsl IlepeMeHHbIMU. PelleHne cucrem
3.5 ypaBHEHHIA cr1iocob0M 1mo/icTaHOBKU. [IprMeps! pelieHUs TEKCTOBBIX 3a/ilay C TIOMOIIbIO
CUCTeM ypaBHeHUH
4 KoopauHats! U rpapuku. @yHKLIMU
4.1 KoopauHarta Touku Ha nipsiMon
4.2 YucnoBble NPOMEXYTKU. PaccTosiHMe Mexy [BYMSI TOUKaMU KOOPZAMHATHOM MPSIMOUN
43 [TpssmoyronbHas cucTemMa KoopauHat, ocd Ox u Oy. Abclycca U opAvHATa TOUKH Ha
' KOOpP/IMHATHOM M/I0CKOCTU
44 [Ipumepbl rpadukoB, 3afaHHbIX ¢Gopmysamu. UreHue rpadUKOB peasbHbBIX
' 3aBUCHMOCTeH
4.5 [MTousitne pynxkimu. I'paduk pyHkmmn. CBoiicTBa GyHKLIMN
4.6 Jlunetinas pyHkius, eé rpaduk. ['paduk QyHKIMU y = [X|
4.7 I'paduueckoe pelieHNe TMHENHbIX yPaBHEHUN U CUCTEM JIMHEWHbIX YpaBHEeHUM
8 K/TIACC
Kop, IIpoBepsieMblii 3/71eMeHT CO/iep)KaHUsA
1 UYucna v BBIYMCIeHUS
11 KBazipatHbili KOpeHb U3 uucia. [loHATHe 00 MpparMoHaIbHOM uucsie. [lecsiTHUHbIe
' nprO/IKeHNs! UpPaLjMOHa/IbHbIX YMCer
12 CoiicTBa aprMeTueCcKUX KBapaTHBIX KOPHeW 1 WX MpUMeHeHHe K IpeoOpa30BaHMIO
' YMCJIOBBIX BbIpaXKeHUW Y BbIUMCIeHUM. [lelCTBUTe/IbHbIEe YMC/Ia
1.3 CreneHb C 1ie/IbIM TTOKa3aTesieM 1 eé cBolicTBa. CTaHAapTHas 3aMMCh YKC/ia
2 Anrebpanueckue BbIpaXkKeHUsI
2.1 KBazipaTHbIii TpExXusieH, pa3noXKeHue KBaJpaTHOrO TPEXUieHa Ha MHOXKUTEeT!
2.2 Anrebpanueckas 1pobb. OCHOBHOE CBOMCTBO anredbpanueckoi Apobu
2.3 Cno>keHrie, BIUMTaHUE, YMHOXKEHHe, fefleHue anredpanuecknx gpobeit




2.4 PaijoHa/ibHbIe BHIpa)KEHUS M UX TIpeobpa3oBaHue
3 YpaBHeHUs1 U HepaBeHCTBa
3.1 KBazpaTHoe ypaBHeHue, (popmy/ia KOpHel KBaJpaTHOro ypaBHeHUsl. Teopema Bueta
3.2 PellleHrie ypaBHeHUH, CBOASIIUXCS K JIMHEWHBIM Y KBaJJpaTHbIM
3.3 [Mpocretitume ApoOHO-pal[OHaTbHBIE YPaBHEHUS
['padpuueckasi uHTEpripeTaldst ypaBHeHUM C IByMsl lepeMeHHbIMA U CUCTeM JIMHEUHbIX
3.4 ypaBHeHWW C [JByMsl TepeMeHHbIMU. [IprMepbl pelleHUs CHUCTeM HeTMHEeHHbIX
ypaBHeHUH C IByMsl IlepeMeHHbIMU
3.5 PelieHre TeKCTOBBIX 3ajiau arebpanyecKuM CriocoboM
3.6 UucioBble HEPaBeHCTBA 1 UX CBOMCTBA
3.7 HepaBeHCTBO € 0/IHOM TIepeMeHHOM
3.8 PaBHOCHU/IBHOCTE HEPABEHCTB
3.9 JIuHeliHble HepaBeHCTBA C O/HOM MepeMeHHOU
3.10 CucreMsbl TMHENHBIX HEPABEHCTB C OJHOM [lepeMeHHOU
4 DyHKIUU
41 [MousTHe QyHKIMKU. O6/acTb OMpe/iesieHrs U MHOXKeCTBO 3HaueHnH GyHKIU. CriocoObl
' 3a/iaHus QYHKIUH
4.2 I'paduik pyHkuyy. YteHne cBONCTB GYHKIMU 110 €€ rpaguky
4.3 [Tpumepsl rpaMKOB (PYHKIMH, OTpaXkaroL[MX peasbHble MPOL[eCCh
44 OYHKIUH, OMUCHIBAOLIME TIPSIMYIO0 M 00paTHYIO MPOTOPIMOHA/IbHBIE 3aBUCUMOCTH, UX
' rpadyKu
4.5 DyHKIMU Yy =X,y = X3
4.6 Oyukumn y = Y%, y = |X|
4.7 ['padmueckoe pellieHre YpaBHEHUM U CUCTEM YDPaBHEHUM
9 KV/TIACC
Kop IIpoBepsieMbIi 3/IeMEeHT CO/iepPXKaHUsA
1 Yuca v BbIYMC/IeHUS
11 PalMoHa/IbHbIE UMC/Ia, WpPpAl[UOHA/IbHBIE UKMC/Ia, KOHEUHble W OeCKOHEUHble eCSITUYHBIE
' Apobu
MHOXeCTBO IeHCTBUTENBHBIX UHWCeJ, [JeWCTBUTe/NbHbIe UYHCIa KakK OeCcKOHeuHble
1.2 JecsTiuHble apobu. B3aMMHO OfIHO3HAUHOE COOTBETCTBHE MEXIYy MHOKECTBOM
JIeACTBUTEJIbHBIX UKCe/T U KOOPAMHATHOU NpsiMor. CpaBHeHUe 1elCTBUTEIbHBIX YUCeT
1.3 ApudmeTrueckre JeiCTBUS C JeCTBUTE/bHBIMUA YMC/IaMU
V3MepeHusi, TIpUO/MMKeHUsI, OIEHKU. Pa3Mmepbl OOBEKTOB OKpY’Kalolllero MHpa,
1.4 JUTUTEIbHOCTL TIPOLIECCOB B OKpYy»KaroieM mupe. [IpuOMDKEHHOE 3HAaUeHHEe BeTUUHHBI,

TOUYHOCTD HPI/I6J'II/DKGHI/IH. Oprr‘fIEHI/Ie quceJsI. HpI/IKI/I,Z[KEl N OLEeHKa pe3yJ/bTaTOB




BBIUMCJICHUHN

2 YpaBHeHus1 1 HepaBeHCTBa

2.1 YpaBHeHUs C OIHOM TiepeMeHHOM

2.2 JIuHeliHOe ypaBHeHue. PellleHye ypaBHEHUM, CBOASILMXCS K JIMHEHHBIM

2.3 KBazspaTHOe ypaBHeHue. PellleHue ypaBHeHUM, CBOAAIIMXCS K KBaJPaTHbIM

54 bukBazpaTHoe ypaBHeHMe. [IprMepsl pellleHs1 ypaBHEHU TPeThE U YeTBEPTOU CTereHer
' pas/io’KeHreM Ha MHOKUTe/TN

2.5 Pemienrie poOHO-pariMOHABHBIX YPaBHEHUM

2.6 CucTreMbl ypaBHeHUH

2.7 YpaBHeHue C IByMsI TiepeMeHHBIMU U ero Tpaduk

2.8 PerieHue crcTeM /IByX JIMHEMHBIX YPaBHEHUM C [IBYMs TlepeMeHHbIMU

29 Pemenne cucreM AByX ypaBHeHHM, OJHO U3 KOTOPBIX JIMHENHOe, a Apyroe — BTOPOH
' CTereHu

2.10 I'padrueckasi UHTepIIpeTaLysi CUCTEMbl YPaBHEHHUH C ABYMs lepeMeHHbIMU

211 PeltieHre TeKCTOBBIX 3a/jau anredpanueckuM criocobom

2.12 YncnoBble HepaBeHCTBa M UX CBOMCTBA

2.13 PellieHrie MMHENHHBIX HEPaBEHCTB C OZJHOM IepeMeHHOMN

2.14 PemieHne cucTem JIMHEMHBIX HEPABEHCTB C OHOM NTepeMeHHOU

2.15 KBazpaTHbie HepaBeHCTBa

2.16 I'padmueckas uHTepripeTaLyisi HEPaBeHCTB U CUCTEM HepaBeHCTB C IBYMSI IlepeMeHHbIMU
3 OyHKIMU

31 KBagparuunasi ¢yHkius, eé rpaduk u cBoiictBa. Ilapabosia, KOOpAWHATHI BepLIMHbI
' napaboJibl, 0Cb CUMMEeTPHH 11apaboibl

3.2 I'paduku QyHkmii y=kx, y=kx+b 1 ux colicta

3.3 I'padviku pynkumii y=k/x, y = x3 1 UX CBOMCTBA

3.4 I'paduiku hyHKIMII , ¥ UX CBOMCTBA
4 UucoBble 1oc/ie0BaTe/IbHOCTH

41 Onpenenenve ¥ criocobbl  3aJjaHUs  YKMC/IOBBIX  TIOC/Ie[0BaTe/IbHOCTeH.  3ajjaHue
' 1oC/ie[loBaTeIbHOCTY PeKYPPeHTHOU (hopmyiol 1 popMy/ioi n-ro uneHa

40 Apudmetnueckas nporpeccus. DPopMysibl n-ro ujeHa apu(pMeTUUecKord NpOrpeccuy,
' CyMMBI [1epBbIX N YIeHOB

43 I'eomeTprueckast nporpeccust. POpMysbl N-ro useHa reoMeTpu4eCcKor Iporpeccuy, CyMMmbl
' TMepBbIX NN YJIEHOB

44 V300pa>keHre ujieHOB apuU(pMeTHYeCKOH W TreoMeTpUYecKOW TpOrpecCHil TOUYKaMU Ha
' KOOD/IMHATHOM TIJIOCKOCTH. JIMHeHHBIN U SKCIIOHEHL[UaTbHbIA POCT

4.5 CJ10KHbI€ TIPOL|EeHTHI




ITPOBEPAEMBIE HA OI'D I1IO MATEMATUKE TPEBOBAHUSA K PE3YJ/IbTATAM
OCBOEHUSA OCHOBHOM OEPA30BATEJ/ILHOHN ITPOI'PAMMBI OCHOBHOTI'O OBIIET'O

OBPA30BAHUA

Kop
MpPOBEPsSIeMOro
TpeOoBaHUSsA

HPOBEPHEMBIE TpeﬁoBaHI/Iﬂ K IIpegMEe€THbIM pe€3y/IbTdTdM 0CBOCHHUHA OCHOBHOM
Oﬁpa3OBaTEﬂbH0ﬁ NnporpaMmmbl OCHOBHOI'O 06]].(@1"0 06pa3OBaHI/lH Hd OCHOBe
drocC

YMeHHe OIepupoBaTh MOHATUSIMH: MHO>KECTBO, TIOJMHOKECTBO, OTepaluyd Ha
MHOXXeCTBaMH; YMeHHe OIepupoBaTh MOHATUSIMU: Tpad, CBA3HBIM rpad, AepeBo,
L[UKJ/I, IPUMEHSITb MX TIPU pellleHuH 3ajiau; YMeHHe HCII0JIb30BaTh rpadudeckoe
Tpe/iCTaB/ieHe MHOXKECTB /il OTIMCAHUSI PeabHBIX MPOLIeCCOB W SIBJIEHWH, TIPU

pelLeHnH 3a/iau U3 APYTUX yueOHBIX MTPeMeTOB

YMeHue omnepupoBaTh  TOHSITUSIMU:  OIpefe/ieHue, akcuoMa, TeopeMa,
Jl0Ka3aTenbCTBO; YMeHHe paclio3HaBaTb WCTHMHHbIE M JIO)KHbIe BbICKAa3bIBaHUS,
TPUBO/IUTh TIPUMEPbl U KOHTPIIPUMEPBI, CTPOUThH BbICKA3bIBaHUSI M OTPULIAHUS

BbICKa3bLIBAHUHN

YMeHue omepupoBaTh TOHSTHUSIMU: HaTypaJbHOE UMC/IO, TIPOCTOe U COCTaBHOE
YHC/I0, [eTMMOCTh HAaTypa/lbHBIX YHWCes, TIPU3HAaKU [IeTMMOCTH, 1ie/ioe UUCIO,
MO/y/Ib UMCJia, OOBIKHOBeHHasi poOb W JlecsiTiuHasi ApoOb, CTaHJAPTHBIA BUJ,
yKuC/ia, palUuoHa’AbHOE UHWC/I0, UWppalMOHaJbHOEe UWCI0, apudMeTHUeCcKUit
KBaJJpaTHbId KOPEeHb; YMeHWe BBITIO/HATh [JEeWCTBUSI C UYMC/IaMM, CPaBHUBAaTh U
yIopsI0UMBaTh 4YMC/Ia, TPeACTaB/ISTh YKWC/JIa Ha KOOPAWHATHOW TIPSIMOM,

OKPYTJIATb UMCJ/Id; YMEHHE [e/1aTh IIPUKUJAKY U OLIEHKY pe3yJ/ibTdTad BBLIUKMC/IEHUI

YMeHve omnepupoBaTb TOHATHSIMU: CTelleHb C  LieJIbIM  [10KasaTesieM,
apupMeTHUeCKMA KBaJpaTHbIM KOpeHb, MHOTOYIeH, anrebpanueckas [poOb,
TOX/]ECTBO; 3HAKOMCTBO C KODHEM HaTypa/bHOM CTereHW OOJblile eJuHULIBI;
yMeHHe BBITIO/IHATh pacuéThl 10 (opmysaMm, TpeoOpa3oBaHUs IiefbIX, APOOHO-
palMOHaNbHbIX BbIPA)KEHUW U BbIDAKEHUM C KODHSIMM, pas/ioyKeHue MHOrouseHa
Ha MHOXXWTe/H, B TOM UYUCJIe C UCIO0JIb30BaHWeM (OpMy/1 pasHOCTH KBaZlpaTOB U

KBa/lpaTa CyMMbI U Pa3HOCTH

YMeHUe orepupoBaTh TIOHSITUSMU: UKMCIOBOE PaBEHCTBO, ypaBHeHUWE C OZHOM
repeMeHHOM, YKC/I0BOe HEePaBeHCTBO, HEPAaBeHCTBO C TePeMeHHOH; yMeHue
pellaTh JIMHEeHbIe W KBaZipaTHbIe ypaBHeHUsl, JpOOHO-paliOHa/IbHbIe YDaBHEHUs
C OJHOW TiepeMeHHOMW, CHUCTeMbl [ABYX JIMHEWHBIX ypaBHeHUM, JMHeWHble
HEepaBeHCTBA U UX CUCTEMBI, KBa/[paTHbIE U [POOHO-paIlMOHA/IbHbIe HepaBeHCTBa C
O/THOY TIepeMeHHOM, B TOM UYWCJ/Ie TP PellleHnd 3a/jau U3 APYTruX MpeIMeTOB U
MpaKTUUeCKUX 33/lay; yMeHHe UCI0/b30BaTh KOOPAWHATHYIO TIPSIMYI0 U
KOOP/IMHATHYIO TUIOCKOCTb /11 U300paykeHHsl pellieH!i ypaBHeHUH, HEPABEHCTB U

crucremMm

YMeHuve onepupoBaTh MOHATUAMM: GYHKLMSA, TpadUK (QYHKLMH, HYIU (PYHKLIMY,
MIPOMEXXYTKM ~ 3HAKOITIOCTOSIHCTBA, TIPOMEXXYTKM  BO3pacTaHusi, yObIBaHUS,

HauOosblllee W HauMeHblllee 3HaueHWs (YHKLUWH; yMeHHe OIepHUpoBaTh




MOHATUSMU: TIpsiMasi MPOMNOPLMOHATBHOCTD, JMHeMHas (GYHKLUs, KBaJpaTU4yHast
¢byHkMs, obpaTHas TIPOTOPLIMOHANBHOCTh, Tapabosia, rumepbosa; ymeHHe
CTPOUThL Ipa@UKu (PYHKLMM, UCTOIb30BaTh rpaduKy AJisi OrpefesieHus] CBOWMCTB
TIPOLIeCCOB Y 3aBUCHUMOCTEH, /ISl pellleHus 3a/jau U3 IPYTUxX y4yeOHbIX MpeMeTOB
Y peasbHOW >KU3HY; yMeHHe BbIpaKaTb (HOpMyJaMU 3aBUCUMOCTH MeXIy

Be/IMYNMHAMHA

YMeHHe omepupoBaTh TOHSTHSMH: TIOC/IeIOBATeNbHOCTh, apudMeTnyeckas u
reoMeTpuUecKast TIPOTPeCCHy; yMeHHe WCII0/Tb30BaTh CBOCTBa
T1oC/IeJoBaTeIbHOCTeH, (hOPMYIIbl CYMMBI M O0LIero usieHa rpy pelleHry 3a/iay, B

TOM 4uMCJie 3a/1d4 U3 APYyrux yq96HLIX rnpeamMeToB U peaﬂbHOﬁ JKU3HU

YMeHue pewiath 3a7jau pa3HbIX TUIIOB (B TOM UMC/Ie Ha MPOLEHTHI, JO/IU U YacCTH,
JBIDKeHUe, paboTy, 1jeHy TOBapOB M CTOMMOCTh TIOKYTIOK M YCJIYT, HAJIOTH, 3aJ,aur
13 00sacTH ympaB/ieHUsT JIMUHBIMM W CeMelHbIMH (MHAHCAMU); yMeHHe
COCTaBJ/IATh BBIDA)KEHWS], ypaBHEHHWs, HepaBeHCTBA M CHUCTEMbI IO YCJOBHUIO
3a/lauM, MCC/eloBaTh TOyYeHHOe pellleHHWe W OLeHWBaTh IPaB/ONOA00HOCTD

IMOJTy4Y€HHBIX PDe3YJ/IbTATOB

YMeHve omepupoBaTh TMOHATHSMU: (Urypa, TOUKa, OTPe30K, MpsimMas, JIyy,
JIOMaHasi,  yroj, MHOTOYTOJIbHWK, TPEYrOJbHUK, paBHOOEIDEeHHBI U
PaBHOCTOPOHHUM  TPeyrO/bHUKH, IPSIMOYTO/bHbIA TPEYroJbHUK, MeJ1aHa,
OuccekTprca UM BbICOTA TPEYro/bHUKA, UYeThIPEXYTOJbHUK, Iapasuiesiorpamm,
pom0O, TIpSIMOYTONbHUK, KBajpaT, Tparelys; OKPY’KHOCTb, KpYT, KacaTejbHas;
3HAKOMCTBO C IPOCTPaHCTBEHHbIMU (PUIypaMy; yMeHue pellaTh 3aflau, B TOM
yuc/ae W3 TNOBCEJHEBHOM >KM3HM, Ha HaxOoXKJeHHe IeOMeTPUUeCKUX BeUYMH C

rpUMeHeHUeM H3yUYeHHbIX CBOMCTB GUryp U (hakToB

10

YMeHue ornepupoBaTh MOHATUSIMU: PaBEHCTBO (UI'yp, PABEHCTBO TPEYTOJbHUKOB;
rapaaie/sibHOCTb W TIepreHJUKYASIPHOCTb TIPSIMBIX, YTOJA MeXAY TMPsSMbIMHU,
MeprieHIVKY/IsAp,  HAaK/JIOHHas, TIpPOeKIus, Tozobwe  ¢uryp, TmofoOHbIe
TPeyrolbHUKH, CHUMMETPUsS OTHOCUTEbHO TOYKM W TpPSIMOM;  yMeHUe
pacro3HaBaTh paBEHCTBO, CUMMETPHIO W 1oz00ue ¢uryp, napasaiesbHOCTh U

MneprneHguKyJ/JIApHOCTD IMPAMBIX B OKPY>KAROIIEM MUPpe

11

YMeHve onepypoBaTh IMOHATHSIMU: [JIMHA, PacCTOsIHWe, yros (BeJM4MHa YIJIa,
CUMHYC U KOCUHYC YIJIa TPeyrojibHHKa), TUIOL{a/lb; YMEeHHe OLIeHMBaTh pa3Mephl
TpeZIMeTOB ¥ OOBEKTOB B OKPY)KAIOIleM MHUDe; YMeHUe TMPUMEeHSTb (OpPMYJIbI
rnepyuMeTrpa Y IJIOLIAZM MHOTOYTOJIbHUKOB, [JIMHBI OKPY)>XHOCTHM W IIJIOLAAU
Kpyra, oObemMa TIpSIMOYTOJILHOTO TIapa/Ule/ieNvIiesia; yMeHWe TPUMEHSITh
TpU3HaKA DaBeHCTBA TPeEYyroJbHUKOB, TEOPeMy O CyMMe YIJIOB TpPeyro/IbHUKa,
TeopeMy [ludaropa, TpUroHomeTpruecKue COOTHOLLIEHUS [/Is1 BBIUMC/IEHUS [JIVH,

pacCTOSTHUM, TToIIaiei

12

YMmeHue I/1306pa)KaTb IIJIOCKHe d)HprLI N ux KOM6I/IHaL[I/II/I, MMPOCTPaHCTBEHHLIE
(l)I/Il" YpbI OT PYKH, C TIIOMOILIBIO ‘—IepTé)KHBIX WHCTPYMEHTOB W 3JIEKTPOHHBIX

CpeACTB 10 TEKCTOBOMY W/IW CUMBOJIBHOMY OITMCaHHWIO




13

YMeHue omepupoBaTh TMOHATHSIMH: TMPSMOYTroOJibHasi CHUCTeMa KOOp/JWHAT;
KOOp/JMHaThl TOUKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BeJieHe BeKTOpa Ha UMCIo,
CKa/sipHOe TIpOW3Be/leHWe BEKTOPOB; YMeHHe WCI0/Ib30BaTb BEKTOPbI U
KOOpJMHATHl [/Is1 MpeZCTaB/eHus] aHHbIX U pellleHus 3a7a4, B TOM UUC/Ie U3

JIPYTUX Y4eOHBIX MPeIMETOB U pearbHOM KU3HU

14

YMeHre omnepupoBaTh TIOHSTHUSIMHM: CTOJIOMKOBBIE U KPYTOBbIe /[Harpammbl,
Tab/MLIbI, CpefHee apudMeTHUecKoe, Me/uaHa, Haubosblllee YW HaWMeHbIlee
3HaUeHUs, pa3Max UUCJIOBOrO Habopa; yMeHHe W3BJ/ieKaTh, UHTEPIPETUPOBATh U
ripeoOpa3oBbIBaTh MH(OPMALIMIO, Pe/ICTaB/IeHHYIO B TAO/IUIIaX U Ha JUarpaMMax,
OTpa)Karolllyl0 CBOMCTBA U XapaKTepPHUCTUKW peaslbHbIX IPOLeCCOB U SBJIEHWY;

YMeHHEe pacClioO3HaBaTh U3MEHUYHBLIE BEJIMUYHWHBI B OKPY>XarollieM MHUpe
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YMeHue onepyupoBaTh NOHATHSMU: CJIy4alHbIM ONBIT (C/Iy4alHbINA SKCIIEPUMEHT),
3/IeMeHTapHoe COObITHe (3/1eMeHTapHbIM UCXO0/) Cy4YalHOTO OIbITa, Cy4YaiHOe
coObITHe, BEpOSATHOCTb COOBITHS; YMeHHMe HaXOJUTb BEepPOSTHOCTH CIyYalHbIX
COOBITUH B OMBbITaX C PaBHOBO3MO>KHBIMH 3/IeMEHTaPHBIMU COOBITUSMU; YMeHUe
peliath 3aZlauyd MeTOJIOM OpraHHW30BaHHOrO Iepebopa U C UCII0/Ib30BaHUEM
rpaBWia YMHOXKEHHs; yMeHHe OLleHMBaThb BEPOSITHOCTH peasibHbIX COOBITHI U
SIBJIEHUH, TIOHUMaTh POJIb MPAKTHUECKH JOCTOBEPHBIX U MajIOBEPOSITHBIX COOBITUI
B OKpY)KaloollleM Mupe U B JKU3HU; 3HAKOMCTBO C TIOHSITUEM He3aBUCHUMbIX
COOBbITHI; 3HAaKOMCTBO C 3aKOHOM OOJIBIIMX YWCE/T U ero POJibI0 B MAaCCOBBIX

ABJIEHUAX
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YMeHve BbIOMpaTh TOAXOASAIIMA W3YYeHHBIA METOZ /s pelleHusl 3ajauw,
TIPUBO/IUTH TIPUMeEpbl MaTeMaTHYeCKUX 3aKOHOMEpDHOCTell B MPHUPOJe U >KU3HH,
pacrio3HaBaTh TMpOSIBJIeHWe 3aKOHOB MaTeMaTWKU B MCKYCCTBe, OIUCHIBAThb
OT/le/IbHbIE BbIJAIOIIMECS Pe3yJbTaThl, 0/y4eHHbIe B X0/ Pa3BUTHSI MaTeMaTUKU
KaK HayKu, TPUBOJWTH MPUMeEpPbl MaTeMaTHUeCKUX OTKPBITUN U UX aBTOPOB B

OTeueCTBEHHOM U BCEMUPHOU UCTOPUH

IIEPEYEHDb 3JIEMEHTOB COAEPXXAHUSA, IIPOBEPSIEMBIX HA OI'D 110 MATEMATHUKE

Kop IIpoBepsieMblii 3/1eMeHT COAep>KaHUA

1 Uucna v BBIYMC/IeHUS

1.1 HaTtypanbHbie u 1jesible uncia. [Ipr3Haku JemMMOCTH LeJIbIX Yrces

1.2 OOBIKHOBEHHbIE U JleCITUYHbIe IpoOU, MPOLIeHThI, DeCKOHeUHbIe IepruoAndyeckue Apobu

1.3 ParroHasnbHble urcia. AprudMeTrueckue oriepaliiy ¢ paljioOHa/IbHbIMU UKC/IaMU

1.4 [HeiicTBuTe/bHBIE UKcia. ApudMeTryeckKure orepaliy C 1eiCTBUTebHBIMUA YUCIaMU

L5 [TpubmKéHHBIE BBIYMC/IEHWS, TIpAaBW/IA OKPYTJIEHWs, TIPHUKHKAa W OLleHKa pe3y/bTaTa
' BBIUMC/IEHUN
2 Anrebpanueckue BbIpayKeHUsI

2.1 bykBeHHble BelpakeHUs (BbIpaKeHUsI C ITlepeMeHHbIMU )




CreneHb C 1jefbiM TMOKa3aTeneM. CTereHb C pallMOHa/JbHBIM Tl0Ka3aTeseM. CBolCTBa

2.2
CTereHu
2.3 MHorouseHsl
2.4 Anrebpanueckast ApoOb
”c ApudmeTrueckuii KOpeHb HaTypabHOM cTerneHu. JlelcTBUsi ¢ apupMeTHUeCKUMU KOPHSIMU
' HaTypa/IbHOM CTeIeH!
3 YpaBHeHVs U HepaBeHCTBa
3.1 Llesbie 1 1poOHO-paIMioHa/IbHbIe YpaBHeHHs1. CUCTeMbI ¥ COBOKYITHOCTH YPaBHEHUM
3.2 Llesbie u 1pobHO-paIioHa/ibHbIe HepaBeHCTBAa. CHUCTeMbI M COBOKYITHOCTH HEPABeHCTB
3.3 PelieHue TeKCTOBBIX 3a7au
4 YucoBkIe T0C/Ie/I0BaTe/IbHOCTH
4.1 IToceoBaTeIbHOCTH, CLIOCOOBI 3a/IaHMs TTOC/IeZI0BATe/TbHOCTEH
4.2 Apudmetrueckasi u reoMeTpryeckast mporpeccuu. @opmysia C/10XKHbIX POLIEHTOB
5 DOYHKIUU
OyHKIMs, crocobbl 3aganus GyHKUUUA. ['paduk dyHKIMH. O6/acTh oOmpeaeeHds U
- MHO>KeCTBO 3HaueHud QyHkumu. Hynu ¢yHkiuu. TIpomMe)XyTKHM 3HAKOTMOCTOSIHCTBA.
o [IpoMe)XyTKM MOHOTOHHOCTH (QYHKLMU. MaKCMMyMbl YW MHWHHUMYMbl  (DYHKLWH.
Haubosbiiee 1 HauMeHblIee 3HaueHWe HYHKIUN Ha TIPOMEXKYTKe
6 KoopauHaTthl Ha IPSIMOM U TIJIOCKOCTH
6.1 KooppauHatHas ipsimasi
6.2 [exapToBbl KOOpZMHATBI Ha IJIOCKOCTU
7 I'eometpust
7.1 'eomeTpuueckue GpUrypbl U UX CBOMCTBA
7.2 TpeyrosbHUK
7.3 MHOroyroapHuKu
7.4 OKpY’KHOCTb U KpyT
7.5 W3mepeHue reoMeTpUUeCKUX BEJTMYMH
7.6 BekTopsbl Ha T/10CKOCTH
8 BeposTHOCTb ¥ cTaTUCTHKA
8.1 OrnucaTenbHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 I'padwr




YUYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /151 YHEHUKA

MaremaTuka. Anrebpa: 7-i Kjacc: 6a30BbIii ypoBeHb: yueOHUK; 15-e u3aHue, epepaboTaHHOe
MakapsbriueB FO.H., Mungtok H.I'., HemkoB K.W. u ap.; nog pegakiueit TenskoBckoro C.A.
AximoHepHoe ob1iecTBo «M3garesbcTBo «IIpocBereHre»

MaremMaTHKa. Anrebpa: 8-i Kiacc: 6a30BbIii ypOBeHb: yueOHUK; 16-e u3maHue, iepepaboTaHHOEe
MakapsriueB FO.H., Mungtok H.I'., HemikoB K.W. u ap.; nog pegakuueit TensikoBckoro C.A.
AxionepHoe o61jecTBo «M3maTenbeTBoO «IIpocBerieHue»

MaremMaTHKa. Anrebpa: 9-i Kacc: 6a30BbIi ypOBeHb: yueOHUK; 15-e u3maHue, iepepaboTaHHOE
MakapsrueB FO.H., Mungtok H.I'., HemkoB K.W. u ap.; nog pegakuueit TensikoBckoro C.A.
AxionepHoe o611ecTBo «M3maTenbeTBo «IIpocBerieHue»

METOJUYECKHWE MATEPUAJIBI AJI1 YUUTEJIA

Maremaruka. Asrebpa: 7-i Kiacc: 6a30Bblli YpoBeHb: yueOHUK; 15-e u3ganue, nepepabotaHHoe, 7
kacc/ MakapsiueB FO.H., Mungtok H.I'., HetikoB K.W. u fp.; nog pepakiueli TensikoBckoro C.A.,
AxioHepHoe o6111ecTBo «M3maTenbcTBo «IIpocBereHue»

MareMaTHKa. ¥ poKU anreOpsbl: 7 Kiacc: 6a30BbIi ypoBeHb: yuebHoe riocobue / JI.b. KpaiiHeBa. —
Mocksa: IIpocselenue, 2024.

Anrebpa: 7 knacc: 6a30BbIi YpPOBEHb: KOHTPOJIbHBIE U CAMOCTOSITe/IbHBIE paboThI: yueOHOe rmocobre
/ J1.b. KpaiineBa. — Mocksa: [Ipocserjenue, 2024.

Anrebpa. 7 knacc. ba3oBeiii ypoBenb. Tetpags — TpeHaxkep / T.B. CupoTtrHa. — Mocksa:
N3patensctBo «MHTEIEKT - LleHTp», 2024.

Maremaruka. Asre6pa: 8-ii Kimacc: 6a30BbIl ypoBeHb: yueOHUK; 16-e u3nanme, mepepaboranHoe, 8
knacc/ MakapeiueB FO.H., Mungrok H.I'., HemikoB K.U. u f1p.; nog pepakuuer TensikoBckoro C.A.,
AxuoHnepHoe o0111ecTBo «M3marenbcTBo «IIpocBeleHre»

MareMaTHKa. ¥ poku anreOpsbl: 8 kinacc: 6a30Bbii ypoBeHb: yuebHoe Tiocobue / JI.B. KpaiineBa. —
Mockga: Ilpocsenjenue, 2024.

Anrebpa: 8 k1acc: 6a30BbIf YPOBeHb: KOHTPOJIbHBIE U CAMOCTOSITe/TbHbIE paboThI: yueOHOe ocobue
/ J1.b. KpatineBa. — Mocksa: [IpocBelijenue, 2024.

Anre6pa. 8 kacc. ba3oBbiii ypoBeHb. Terpazpb — TpeHaXkep / T.B. CupotuHa. — Mockaa:
N3patensctBo «MHTEMIEKT - LleHTp», 2024,

MaremaTuka. Anrebpa: 9-i kiacc: 6a30BbIii ypoBeHb: yueOHUK; 15-e u3aHue, epepaboraHHoe, 9
kacc/ MakapsiueB FO.H., Munatok H.I'., HeikoB K.W. u zp.; nog pepakiueli TensikoBckoro C.A.,
AxktroHepHoe o611iecTBo «M3marenscTBo «IIpocBeleHye»

MareMaTHKa. ¥ PoKu anreopbl: 9 Kiacc: 6a30BbIi ypoBeHb: yuebHoe riocobue / JI.b. KpaiiHeBa. —
Mocksa: IIpocselenue, 2024.

Anrebpa: 9 knacc: 6a30BbIi YPOBEHb: KOHTPOJIBHBIE U CAMOCTOSITe/TbHbIE PabOTHI: yueOHOe TTocobue
/ J1.b. KpaiineBa. — Mocksa: [Ipocserjenue, 2024.

Anre6pa. 9 knacc. ba3oBeiii ypoBenb. Tetpagp — TpeHaxkep / T.B. CupoTtrHa. — Mocksa:
N3parensctBo «VHTem1eKT - LleHTp», 2024.

O PPOBBIE OBPASOBATEJ/IBHBIE PECYPCbHI 1 PECYPCBI CET UHTEPHET

https://Mouypoku.pd/

https://lesson.edu.ru/catalog

https://www.yaklass.ru/

https://uchi.ru/


https://моиуроки.рф/
https://lesson.edu.ru/catalog
https://www.yaklass.ru/
https://uchi.ru/

