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IIOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBnsieTCS OJHMM U3 OINOPHBIX KYPCOB OCHOBHOTO 0OII[ero
oOpa3oBaHUs: OHa obecrieurBaeT M3yueHre APYTUX AUCLUIUINH, KaK eCTeCTBeHHO-
HayyHOro, TaK M TyMaHWUTAPHOTO I[MK/JOB, €€ OCBOeHWe HeobXoquMo Ajis
MIPO/IoJKeHUst 00pa30BaHUs U B TIOBCEHEBHOM >KW3HU. Pa3BuTHe y 00ydarommxcs
Hay4YHbIX TIPeACTaB/AeHUNd O TPOUCXOXKAEHUM U CYIIHOCTHA anreOpanyecKux
abcTpakmui, crocobe OTpaykeHHsT MaTeMaTHUeCKOM HayKOU SIBJIEHUM M TTPOLIeCCOB
B TMpupojie U 00lecTBe, POAM MaTeMaTUUeCKOro MOJe/SMPOBaHHs B HayuHOM
MO3HAHUU U B TIPAKTHKe CI1I0COOCTBYeT (JOPMUPOBAHUIO HAYYHOTO MUPOBO33PeHHsI
Y KaueCTB MBIIIIeHHs], He0OXOJUMBIX [I/Is1 aflaniTaljii B COBPEMEHHOM LIM(PPOBOM
obmiectBe. M3yueHue anrebpel obecrieuriBaeT pa3BUTHE yMeHHUsI HabOAaTh,
CpaBHUBATb, HAXOJWUTb 3aKOHOMEpPHOCTH, TpebyeT KPUTUYHOCTH MBbIILIEHUS,
CIOCOOHOCTH apryMeHTHMPOBAaHHO OOOCHOBBIBATH CBOM [I€HCTBUSI W BBIBOJBI,
dopmynupoBath yTBepxKIeHUss. OcBoeHHe Kypca anre6pbl obecrieuriBaeT pa3BUTHe
JIOTUYECKOTO MBILIJIeHUsT 00yJaroIuxcsi: OHM HCTOJBb3YIOT JeJyKTUBHbIE U
VHAYKTHUBHBIE pacCy>k/eHusi, 000011ieHre U KOHKpeTH3al[to, abcTparupoBaHue U
aHajornto.  OOyueHue anrebpe  mpeArosiaraeT  3HAUMTENbHBIA  0OBEM
CaMOCTOSITE/IbHOW  JleATeNIbHOCTA  O0yuarolyxcsl, TI03TOMYy CaMOCTOSITe/bHOe
pelilieHHe 3a/iau SIB/SIeTCS peann3aliyeil esiTe/IlbHOCTHOTO TIPUHLIMIIA 00yueHusl.

B cTpykType mnporpammbl yuebHOro Kypca «Ausirebpa» [Jii OCHOBHOTO
ob1iero o6pa3oBaHusi OCHOBHOE MECTO 3aHHMMAlOT COZepKaTeIbHO-MeTOuuecKue
muHuK: «Yucna v BelUMC/IeHUus», «Anrebpanueckye BbIDaKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «®PyHkIM». Kakzpas U3 3TUX CojJeprKaTelbHO-MeTOANUeCKUX
JIMHUM pa3BUBaeTCs Ha MPOTSDKEHWH TPEX JieT U3yueHusi Kypca, B3auMo/IeHCTBYS C
OPDYTUMHU €ero JWHUSIMU. B Xome wu3yueHuss yueOHOro Kypca oOydarommmcs
MPUXOJUTCSI JIOTUUECKU PacCyXAaTh, HMCI0J/Ib30BaTh TEOPETUKO-MHOXXeCTBEHHbIN
s3bIK. B CBsi3W C 3TUM B miporpammy ydeOHOro Kypca «Asirebpa» BK/IHOUEHBI
HEKOTOpble OCHOBBI JIOTMKHW, TpeJCTaB/lieHHble BO BCEX OCHOBHBIX pasfesax
MaTeMaTHueCcKoro 0Opa3oBaHUsl U CIIOCOOCTBYIOIIME OBJaZleHHI0 00yUaroIuMuUCs
OCHOB  YHMBEPCAJbHOTO MaTemMaThUueckoro s3bika. CopepxaTelbHOW U
CTPYKTYpHOW 0COOEHHOCThIO y4yeOHOTO Kypca «AJsireOpa» SIB/sSleTCS  ero
VHTErpUPOBaHHBIM XapakTep.

Copepxkanve MHUM «UYHMC/Ia M BBIUKMCIEHUS» CJIY)KUT OCHOBOM ISl
JabHeNIero u3ydyeHrsi MaTeMaTUKK, CTIOCOOCTBYeT pa3BUTHIO Y OOyYaroIuXCs
JIOTUYECKOT0 MbIIIIeHHs], POPMUPOBAHUIO YMEHUSI T0/b30BaThCsl arTOPUTMaMH, a
Tak)kKe TIPUOOpeTeHUI0 NMPaKTUUeCKUX HaBbIKOB, HEOOXOUMBIX [I7isi TIOBCEJHEBHOM
KU3HU. Pa3BuTHe MOHATHUS O UMC/ie HAa YPOBHe OCHOBHOTO 00IIero obpa3oBaHust
CBSI3aHO C palMOHAJBHBIMU W HPPaLMOHA/NbHBIMU UHMCIaM{, (POPMHpPOBaHUEM



Tpe/ICTaB/IeHUA O [EeCTBUTEIbHOM uYuhcjie. 3aBeplleHue OCBOEHHUS UHC/I0BOM
JTMHUHW OTHECEHO K cpefiHeMy 00111eMy 06pa30BaHMUIO.

Copepr>kaHue BYX anredbpandecKux JTUHUN — « AreOpanyeckuie BbIPayKeHHUs»
U «YpaBHeHUs] U HepaBeHCTBa» CIOCOOCTBYeT (JOPMHUPOBAHHUIO y 00yUarOL[UXCS
MaTeMaTUueCKOro afrapara, HeoOXOAMMOro [jisi pellleHus 3afiau MaTeMaTUKH,
CMEXHBIX TpeIMETOB M TPAKTUKO-OPMEHTHPOBaHHBIX 3asau. Ha ypoBHe
OCHOBHOTO 001Iero obOpa3oBaHUsl yueOHBI MaTepuan TPYIIAPYETCS BOKPYT
pallOHa/TbHBIX BhIpaKeHW. AnreOpa IeMOHCTPHPYeT 3HaueHWe MaTeMaTUKH Kak
s3blKa [Ji1 TOCTPOEHUs] MaTeMaTUUeCKUX MoJiesiell, OINWCaHus MPOLeCCOB U
sB/IeHWI peanbHOro Mupa. B 3agauu o0yyeHuss anreOpe BXOAAT TakkKe
JanbHellllee pa3BUTHE aJTOPUTMUYECKOTO MBIILIEHWs, HeoOXogumoro, B
YaCTHOCTH, /JI1 OCBOeHUs Kypca UWHGOpPMAaTUKW, U OBJafieHue HaBbIKaMU
JeyKTUBHBIX paccykaeHuid. [IpeoOpa3oBaHre CUMBOIBHBIX ()OPM CIIOCOOCTByeT
pa3BUTHIO BOOOpakeHUsi, ClIocoOHOCTel K MaTeMaTUUueCKOMY TBOPUeCTBY.

CopeprkaHre (QyHKI[MOHa/TbHO-Tpaduueckoi TMHUU HalleJleHO Ha ToJTyueHue
00OyuaroluMHCs 3HaHUM 0 (YHKI[USX KaK BayKHEHIeld mMaTeMaTU4ecKOW Mojemnu
IS OTIMCAHUSI U UCC/IeZIOBaHUsI Pa3HOOOpa3HbIX MPOLECCOB U SIBJIEHUM B MPUPO/E
1 obmiectBe. M3yueHue MaTepuasa CIIOCOOCTBYeT pa3BUTHIO y OOyYaroI[uxcst
yMeHUSsI UCII0/Ib30BaTh pa3/iMuHble BbIpa3uTe/bHbIe CPe/ICTBA SI3bIKa MaTeMaTUKH —
C/IOBEeCHble, CUMBO/MUYecKue, rpaduueckve, BHOCUT BK/IaZ, B (OpMHpOBaHUe
Tipe/iCTaB/IeHU O POJIM MaTeMaTUKX B Pa3BUTUM LIUBU/IU3ALMU U KYJbTYPhI.

CoryacHo yuebGHOMY IIJIaHy B 7-9 KiaccaXx H3y4yaeTcsi yueOHBIM Kypc
«Anrebpa», KOTOpbIH BK/IIOUAeT CJeAyIOIHe OCHOBHBIE pPa3fiesibl CO/EepP>KaHUS:
«Yucna ¥ BBIUMC/IEHUST», «AJrebpandeckrie BbIDa)KeHHUs», «YDaBHeHUs U
HepaBeHCTBa», « DYHKIUW».

Ha usyuenue yue6HOro Kypca «Asrebpa» orBogutcs 306 uacoB: B 7 Kijacce
— 102 yaca (3 uaca B Hefient0), B 8 kmacce — 102 yaca (3 uvaca B Hefen0), B 9
kiacce — 102 yaca (3 yaca B HeJie/it0).



COJEPXAHUE OBYUYEHUSA
7 KIIACC

Uncia v BbIYMCIEHUS

Ipobu oOBIKHOBEHHBIE W [leCATHYHbIE, TIepexo/ OT OAHOUN (OpMbI 3arvch
npobeit Kk papyroit. IloHATHe palMOHaJbHOTO UMC/A, 3allkCh, CPaBHEHUE,
yHOpsiJOUMBaHUe  palMOHA/NbHbIX uucen. ApupMeTHUYeCKWe JeUCTBUSL C
palMOHAa/IbHBIMU YMC/IaMU. PellleHne 3a/jay M3 peajbHOM INPAKTHMKKU Ha 4acTH, Ha
pooH.

CremeHb C HaTypaJbHbIM TIOKa3aresieM: oOIlpefesieHHe, Mpeobpa3oBaHue
BbIp@)KEHUM Ha OCHOBe OIpejie/ieHus], 3anuCh 00/bIIMX yKces. [IpoLeHTsl, 3aMuch
TIPOLIEHTOB B BU/le poOU U poOu B BU/le MPOLIEHTOB. TPy OCHOBHBIE 33[jaud Ha
TIPOLIEHTHI, pellieHre 3a7jay U3 peabHOM MPaKTUKHU.

[IpuMeHeHMe TIPU3HAKOB JEeIUMOCTH, pa3/OKeHWe Ha  MHOKWTeU
HaTypa/bHbIX YMCEJI.

PeasibHble  3aBUCMMOCTH, B TOM uuc/ie TipsMas U obOpaTHas
MPONOPLIMOHA/IBHOCTH.

AnredpanueckKne BbIpaXKeHHS

[TepemeHHbIe, YMC/IOBOE 3HAUEHUE BbIPa)KEHUS C MepeMeHHOM. [lonycTumbie
3HaueHUs1 nepeMeHHbIX. [IpefcTaBieHre 3aBUCMMOCTHU MeX/y BeJIMYMHAMU B BUJIE
dbopmyiibl. Beruncsienus o gpopmysiam. [Ipeobpa3zoBanrie OyKBeHHBIX BhIpaKeHUM,
TOXKZIECTBEHHO paBHble BbIpaKeHUs], TIpaBWia IipeoOpa3oBaHUs CyMM W
TIpOM3Be/IeHnH, MpaBr/ia pacKphITUsI CKOOOK 1 TIpHBe/ieHus TIOJJOOHBIX C/laraembiX.

CBOWCTBa CTeleHU C HaTypaJbHbIM IOKa3aTesieM.

OpHounneHbl 1 MHOTOY/IeHbl. CTerneHb MHOroueHa. Cro)KeHue, BbIUMTaHKe,
YMHO)K€HHe MHOro4wieHOB. POopmysbl COKpaL]EHHOIO YMHOXKEHHA: KBajpar
CyMMbl ¥ KBajpaT pasHOCTU. PopMmyna pa3HOCTA KBaAparoB. PasyoxeHue
MHOTO4YWIEHOB Ha MHOXXUTEJIH.

YpaBHeHMsA U HepaBeHCTBA

YpaBHeHHe, KOpeHb YypaBHeHHs, IipaBu/a IipeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJILHOCTb YpaBHEHUM.

JIuHeriHOe ypaBHeHHe C OJHOW IepeMEeHHOM, UMC/I0 KOpHeW JIMHEeMHOro
yPaBHEHUs], pelleHWe JIMHeWHbIX YypaBHeHWW. (CocTaBieHue YypaBHEHUW [0
YCJIOBUIO 3a7jauM. PelleHre TEKCTOBBIX 3a/jau C OMOLLBbI yPaBHEHUM.

JIuHeriHOe ypaBHEHUe C BYMs MepeMeHHbIMU U ero rpadguk. Crucrema AByX
JIMHEWHBIX ypaBHEHMM C [BYMsS MepeMeHHbIMU. PellleHue cucTeM ypaBHEHHUM
criocobom TOACTaHOBKU. [IprMepbl pellieHuss TeKCTOBBIX 3a/ad C ITOMOIIbIO
CHUCTEeM ypaBHEHUU.

DyHKIIMH



Koopaunata Touku Ha npssmou. YKc/ioBble NPOMeXXYTKU. PaccTosHue Mexay
JIBYMsI TOUKaM1 KOOPJIMHATHOM TIPSIMOM.

[TpsiMmoyronbHast cuctemMa KoopAauHat, ocu Ox u Oy. A6ciucca U opAvHaTa
TOUKW Ha KOOPJAMHATHOM ITI0CKOCTU. [Ipumepsl rpadMKoB, 3ajaHHbIX (JOpMYy/IaMHu.
Urenne rpadukoB peasnbHbiX 3aBUCUMOCTed. [loHsiThe @yHkuu. ['paduk
dbyHkiuu. CoiicTBa GyHKLUMM. JInHeliHas GyHKLMS, eé rpaduk. ['paduk GyHKUIMM
y = |x|. I'padmueckoe peleHue J/WHEHHBIX YpPaBHEHUM W CUCTEM JIMHEUHBIX
ypPaBHEHUM.

8 KVIACC

Yucsia ¥ BBIYUC/IEHUA

KBazpaTHbiii KopeHb u3 uucia. [loHsitTue 00 wuppalMOHAaTBLHOM UHCIIE.
HecsTuuHble IPUOIM)KEeHUST UpPALIMOHa/IbHBIX urcesn. CBolcTBa apupMeTHyecKux
KBaJJpaTHBIX KOPHel U WX MpUMeHeHHe K TTpeoOpa30BaHUI0 UMCIOBLIX BhIpaXKeHUH
Y BbIUUC/IeHUsIM. [lelicTBUTe/TbHBIE UKC/Ia.

CrerneHb C Lie/IbIM [TOKa3aTesieM U eé cBorcTBa. CTaHAapTHas 3aUCh UMC/a.

Anredpanueckne BbIpaXkKeHHUS

KBazparHbiii  TpéxuneH, pas/oKeHWe KBaJpaTHOTO TpéxujeHa Ha
MHOXXUTEJIH.

Anrebpanueckass ApoOb. OCHOBHOe CBOMCTBO anreOpandeckor JpoOwu.
CnokeHuWe, BbIUUTAHWe, YMHOXKeHHUe, [lejieHHe anreOpaviuecKux ApoOei.
ParrioHasibHbIe BBIpa)KeHUs U UX TTpeobpa3oBaHue.

YpaBHeHus U HepaBeHCTBa

KBazpatHoe ypaBHeHue, ¢(opmysa KOpHel KBaJ[paTHOTO ypaBHEHWUS.
Teopema Bueta. PelieHve ypaBHeHUM, CBOASIIUXCS K TMHEWHbIM U KBaJpaTHBIM.
[Mpocretimve aApoOHO-paLOHAbHBIE YPaBHEHUSI.

I'padmueckast uHTepripeTaLyisi ypaBHeHUW C JBYMs [lepeMeHHbIMUA K CUCTEM
JIMHEMHBIX ypaBHEHWM C [ByMsi TepeMeHHbIMU. [IpvMepnl pelieHUsi CUCTEM
HeJIMHeWHBIX YpaBHeHUH C JByMsi rlepeMeHHbIMHU.

PerieHre TeKCTOBBIX 3aZiau ajrebpanyeckuM CITOCOOOM.

UuncioBble HepaBeHCTBa U UX CBOMCTBA. HepaBeHCTBO C OZfHOM IepeMeHHOM.
PaBHOCMIIBHOCT HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOU MepeMEeHHOM.
CucTeMbl TMHEUHBIX HEPABEHCTB C OJJHOM MepeMeHHOM.

DyHKIIMH

[Moustne ¢yukuuyd. OO6sacTb omnpefiesieHUsT U MHOXECTBO 3HaueHUi
dyskimy. CriocoObl 3a1aHust PYHKIHT.

I'paduk ¢dyHkumn. UteHne cBOUCTB (yHKUMU MO eé rpaduky. [Ipumepsl
rpauKoB (QYHKLWN, OTPaKaroLIUX peasbHble MPOLeCChI.



@OyHKIMY, OINMUCHIBAKOIME TPSIMyl0 U OOpaTHYH MPOTMOPLMOHAIbHbIE
3aBUCUMOCTH, UX rpaduku. @yHKIuK y = x2, y = X3, y = VX, y=|x|. [paduueckoe
pelleHre ypaBHeHUU U CUCTEM yPaBHEHHUU.

9 KJ/IACC

UYnc/ia ¥ BbIYMCIeHUS

PaijioHasibHbIe YKC/Ia, Uppal[MOHa/IbHbIe UKC/a, KOHeuUHble U GeCcKoHeuHbIe
JecsaTUUHbIe Apoby. MHOXKeCTBO JeMCTBUTE/bHBIX UMCes, JeHCTBUTe/IbHbIe YKic/ia
Kak OecKoHeuHble JecsiTUYHble ApoOW. B3avMHO 0JjHO3HAUHOE COOTBETCTBUE
MeXKZy MHOXXeCTBOM /IeliCTBUTE/IbHBIX UKCeT U KOOPAUHATHOU TPSIMOIA.

CpaBHeHUe [IeliICTBUTE/IbHbIX UHWCes, apumeTUyeckue [JeuCTBUS C
JeMCTBUTE/TbHBIMU UKCJ/IaMHU.

Pa3Mepbl 00BEKTOB OKpY)KalOIllero MHpa, [JJIUTeNbHOCTb TIPOLeCCOB B
OKpY>KarollleM MUpe.

[TpubmkEéHHOE 3HaUeHHe BeJIMUMHBI, TOUHOCTh Mpub/mkeHys. OKpyrieHre
yuces. [IpukyKa v oLjeHKa pe3y/ibTaTOB BbIUKMCIEHUM.

YpaBHeHus u HepaBeHCTBa

JIuHeliHoe ypaBHeHHe. PellleHre ypaBHeHUM, CBOJSIIUXCS K JTMHEUHBIM.

KBazsipaTHOe ypaBHeHMe. PellleHue ypaBHeHUM, CBOASILMXCS K KBa/lpaTHBIM.
bukBazpatHoe ypaBHeHue. [Ipvmepsl pellieHUs] yDaBHEHUU TPETbeW U YETBEPTOU
CTereHel pa3/ioyKeHreM Ha MHOXKUTEH.

PemieHrie 1poOHO-pariiOHAbHBIX YpaBHEHHWH. PellleHWe TEKCTOBBIX 3afiau
anrebpanyecKM MeTO/IOM.

YpaBHeHUe C [ByMs MepeMeHHbIMU U ero rpaduk. PeleHue cuctem AByX
NMMHENHBIX ypaBHEHU C IByMsl [lepeMeHHbIMU. PellieHre CUCTeM JIByX ypaBHEHUH,
OJJHO U3 KOTOpBIX JIMHEiHOe, a Jpyroe — BTOpPOil cTeneHu. ['paduueckas
VHTeprpeTalysi CUCTeMbl YPaBHEHUM C [IByMsl TIepeMeHHBIMHU.

PertieHre TeKCTOBBIX 3a/lau anredOpanueCcKUM CrIoCcOO0M.

YucioBble HepaBeHCTBa U UX CBOMCTBA.

PellleHve /IMHEeMHbIX HepaBEHCTB C O/IHOM MepeMeHHOM. PellleHue cucteMm
JIMHEMHBbIX HepaBeHCTB C OJHOW TiepeMeHHOW. KBajpaTHble HepaBeHCTBa.
['pacdrueckasi wHTeprpeTaldss HepaBeHCTB M CUCTEM HEPAaBEHCTB C [BYMs
repeMeHHbIMH.

DyHKIIMH

KBagpatnuHasi GyHKiys, eé rpaduk U cBoiicTBa. [lapabosa, KOOpAWHATEI
BepILMHEI 11apabosibl, 0Cb CUMMETPHH T1apaboJIbl.

I'paduru hyHkumii: y = kx, y = kx + b,y = k/x, y = x3, y = VX, y = |x| u ux
CBOMCTBa.

Ymnc/ioBbIe NOC/IeA0BaTe/IbHOCTU U MPOrpeccuu



[ToHsiTMe YMCIOBOM TOC/IeI0BaTeTbHOCTU. 3a/laHue T10C/ie/l0BaTeTbHOCTU
PEeKyppPeHTHOU (popMyior U (POPMYJION N-TO YJieHa.

Apudmetrueckas U reoMerpuueckass nporpeccud. dopmysbl n-ro ujieHa
apu(pMeTHUYeCKON U reOMeTpUUeCKo Mporpeccuii, CyMMbI MIEPBBIX N U/I€HOB.

N300pakeHre WIeHOB apu(pMeTHUeCKOM U TeOMEeTPHUUeCKOW ITPOrpecCHi
TOYKaMU Ha KOOP/JMHATHOW IJIOCKOCTU. JIMHEUHBIM U 3KCIOHEHIUa/IbHBIA POCT.
Cr10KHBIe MIPOLIEHTHI.



IVNIAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

JIMYHOCTHBIE pe3y/JbTaTbl OCBOEHHWsS TpOrpamMMbl yueOHOrO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTproTHYeCKOe BOCTIMTaHHE:

MpOsIBJIeHWeM HHTepeca K TMPOLUIOMY M HAcTOSII[eMy POCCHUHCKOH
MaTeMaTHWKH, L€HHOCTHbIM OTHOLIEHWEM K  [JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB W POCCUMCKOW MaTeMaTH4eCcKOW IKOJ/bl, K WCIO/Ib30BaHUI0 3THUX
JNOCTW)KEHUM B IPYTUX HayKaX U TPUK/IaZHbIX chepax;

2) rpaXKJjaHCKoe U [yXOBHO-HPAaBCTBeHHOE BOCIIUTAHUeE:

TOTOBHOCTBIO K BBLITIOJTHEHUIO 00s13aHHOCTel TpaklaHWHa U peasiv3alidd ero
TpaB, TMpe/iCTaB/ieHheM O MaTeMaTHYeCKUX OCHOBax (YHKIMOHHUPOBAHUS
Pa3UUHBIX CTPYKTYP, SIBJIEHWM, MPOIelyp TPakJaHCKOTO o0iijecTBa (Harpumep,
BLIOOPKI, OIPOCHI), FTOTOBHOCTBIO K 0OCY)XIEHHIO 3TUUECKUX Mp00JieM, CBSI3aHHBIX
C TIPAaKTUYECKMM T[pPUMEHEeHHWeM [OCTW)KeHUM HayKu, OCO3HaHWeM Ba)KHOCTU
MOPaJ/IbHO-3TUUeCKUX TIPUHIUTIOB B ZIeSITeTbHOCTA YUEHOT0;

3) TpyAOBOe BoCcIMTaHUe:

YCTAaHOBKOM Ha aKTHMBHOE YyuaCcTHe B pellleHuM T[paKTUueCcKuX 3ajay
MaTeMaTH4YeCKOM HamnpaB/JeHHOCTH, OCO3HaHWEM Ba)KHOCTHM MaTeMaTUueCcKOoro
o0Opa3oBaHUsI Ha TPOTSDKEHWW BCeW J>KWU3HU [Jis yCIHelIHOW TpodecCroHaTbHOU
NesiTe/IbHOCT W Pa3BUTHEM HeOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOpOM U
TIOCTPOEeHHEM WHAVBHUYaTbHON TpaeKTOpunu 00pa30BaHus U XKU3HEHHBIX T/IAHOB C
YUETOM JIMYHBIX UHTEPEeCOB U 00111eCTBeHHBIX TTOTPeOHOCTe;

4) 3cTeTUYeCKOe BOCITUTAHME:

CMOCOOHOCTBI0 K = SMOLIMOHATBHOMY M 3CTETUUECKOMY  BOCIIPUSITHIO
MaTeMaTUueCKUXx OOBEeKTOB, 3a/lay, pelleHui, pacCy>KIeHHH, YMEHHUIO BUJETh
MaTeMaTHh4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HayYHOr0 MO3HAHUSA:

OopveHTalieli B [IeATeTbHOCTM HAa COBPEMEHHYI CHUCTeMy HayuHbIX
Tipe/iCTaB/eHnd 06 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UesioBeKa, TIPUPO/IbI U
o0I1iecTBa, MOHMMaHWEM MaTeMaTUUeCKOW Hayku Kak cdepbl ueoBeuecKou
JesiTeNTIbHOCTU, JTallOB e€ pa3BUTHSI M 3HAUMMOCTH /i1 Pa3BUTUS LIMBU/IM3AlIWH,
OBJIa/leHHeM SI3bIKOM MaTeMaTHKU M MaTeMaTH4yecKoi Ky/JIbTypOul Kak Cpe/iCTBOM
MO3HAaHWs MWpa, OBJaJleHMeM TIPDOCTEeUIIIMMHA HaBbIKAMU UCC/Ie[0BaTeIbCKOU
JesiTeNIbHOCTY;



6) ¢usnueckoe BocnuTaHue, GopMHpOBaHHe KY/IbTYPbl 3/J0POBbSI H
IMOLMOHA/ILHOTO 0/1arono/Tyunsi:

TrOTOBHOCTBIO TIPUMEHSITh MaTeMaTHueCKue 3HaHUSI B HHTepecax CBOero
3[0pOBbsl, BeJleHUs  3[0pOBOro obpa3a JKU3HM (3[0pOBOe  IHTaHUe,
cbamaHCUpPOBaHHBIA pEXUM 3aHATUM W OTAbIXa, pery/spHas u3nueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKAa peduieKCUU, MPU3HAHUEM CBOEro
TIIpaBa Ha OIIMOKY U TaKOT'O >Ke TIpaBa JIPyroro uejoBeKa;

7) 3K0/I0rH4YecKoe BOCIIUTaHHUe:

OpHeHTallvell Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWH /IS pellleHus 3a/ay
B 00/71aCTU COXPAHHOCTU OKpY)Katolllel cpe/ibl, TIJITAHUPOBAHUS TIOCTYIIKOB U
OLIeHKH WX BO3MOJKHBIX TIOC/IE€/ICTBUM [/ OKpy»Katolljeli cpejibl, OCO3HaHHEM
r7106a71bHOT0 XapakTepa 3K0J0rHUYeCcKUX TIpo0/ieM U MyTel X peleHus;

8) ajganTanusa K U3MEHAIIMMCS YCJIOBHAM COLHA/IbHOM U MPHPOJHOU
cpeAbI:

TOTOBHOCTBIO K JIEMCTBUSIM B YC/JOBUSIX HeOIpe/ie/IeHHOCTH, TOBBIIIIEHUIO
YPOBHSI CBOeli KOMIIETEHTHOCTH uepe3 MPaKTUUeCKy0 /IesITe/IbHOCTb, B TOM UHUCIIe
yMeHWe YUWThCS y APYTUX Jitofel, rnpuobpeTratb B COBMECTHOM [1eSiTeIbHOCTU
HOBbI€ 3HaHUS1, HABBIKW U KOMITeTEHLIUU U3 OIbITa APYTHX;

HeoOXOAUMOCTBI0O B (POPMHpDOBAaHWM HOBBIX 3HaHWW, B TOM UHC/IE
cdhopMy/poBaTh UjeH, TIOHATHS, TUTIOTe3bl 006 00beKTax U SB/IEHUSX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh [Je(ULUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTeM, TIJIaHUPOBaTh CBOE pa3BUTHE;

CMOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYHD  CUTYallMl),  BOCIPUHUMATH
CTPeCCOBYIO CHTYyallul0 KaK BBI30B, TPeOymOImMii KOHTpPMEp, KOPpPeKTUPOBATh
TIpPUHUMaeMble pellleHus] U JeWCTBUs, (POPMYIMpOBaTh U OLIEHWBAaTh PUCKUA U
rocsieicTBYsl, GOPMUPOBAThH OITBIT.

METAIIPEAMETHBIE PE3YJ/IBTATbBI

ITo3HaBaTe/bHbIe YHUBEPCA/TbHbIE yUeOHbIe e CTBUS

Bba3oBble jioruyeckue iefcTBUs:

e BBISB/ISITh U XapaKTePU30BaTh CyLl[eCTBEHHbIE MPU3HAKW MaTeMaTHYeCKUX
00BEKTOB, TMOHSITUM, OTHOLIEHUNA MEXIy TOHATUSMH, (DOPMYJ/IHMPOBATh
orpefiesieHUs1  TOHSITWM, yCTaHAB/IMBaTh  CYILeCTBEHHbIM  MPU3HaK
KJaccupUKaliy, OCHOBaHHWs [AJisi 0000IleHHss ¥ CpaBHEHUs, KpUTepuu
TIPOBOJIMMOI'0 aHa/IN3a;

e BOCIIpUHMMATh, (QoOpMy/nMpoBaTh U  TIpeoOpa30BbIBaTh  CY’>KEHUS:
yTBepAuTe/bHbIe W OTpHIjaTe/bHble, eIUHUYHbIe, YaCTHble U OOIIue,
YCJIOBHBIE;



BBISIBJISITb ~ MaTeMaThueCcKue  3aKOHOMEDHOCTH,  B3aUMOCBSI3U U
npotvBopeurss B (akTaX, AAHHBIX, HAOMIOZIEHUSIX U YTBEPXKIEHUSX,
rpejjiaraTb ~ KpUTepUU  [Jisd  BbIIBJIEHUSI  3aKOHOMEDHOCTeU U
TIPOTUBOPEYNL;

Jienatb BBIBOZIbI C MCII0J/Ib30BaHMEM 3aKOHOB JIOTUKM, A€AYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUI 110 aHa/I0TUH;

pa3dupaTh [j0Ka3aTebCTBA MaTeMAaTUUECKHUX YTBEPKAEeHUH (TpsSIMble U OT
MPOTUBHOI0), MPOBOJUTH CaMOCTOSITEJIbHO HEC/I0KHbIe [10Ka3aTe/bCTBa
MaTreMaTh4YeCcKuX (akTOB, BBICTpAaMBaThb apryMeHTalldl0, TIPUBOAUTH
TIpUMephl ¥ KOHTPIIPUMephl, 000CHOBBIBaTh COOCTBEHHbBIE PACCYXK/I€HUS;
BbIOMpaTh Criocob pelieHUss yueOHOM 3asaud (CpaBHHUBAThb HECKOJILKO
BapUAHTOB pellleHus, BbIOMpaTh Haubosiee TOAXOASAIIUNA C YUYETOM
CaMOCTOSITE/TbHO BbI/IeJIEHHBIX KDUTEPHUEB).

Bba3oBble HcciefoBaTe/IbCKHe JIefCTBYSA:

HCTI0/Tb30BaTh BOIIPOCHI KaK MCC/IeZ0BaTebCKUHA WHCTPYMEHT MO3HaHWS,
cdbopMy/poBaTh BOIIPOCHI, (PUKCUPYIOIHEe TIPOTHUBOpeUMe, Ipo0IeMy,
CaMOCTOSITe/IbHO yCTaHaB/IMBaTh MCKOMOe W JaHHOoe, (OPMHPOBATh
TUINOTe3y, apryMeHTUPOBaTh CBOIO MO3HULIMI0, MHEHHUE;

TIPOBO/INTL TI0 CaMOCTOSITE/IbHO COCTaB/IEHHOMY TIJIaHy HEeCTO0XHBIN
JKCTIepUMEeHT,  Hebosbllloe  WCCAeloBaHWE  TI0  YCTAHOBJIEHUIO
0COOeHHOCTEeHl MaTreMaTU4Yeckoro o0bLeKTa, 3aBUCUMOCTeH O0O0BLEeKTOB
MeXxay coboi;

CaMOCTOSITe/TbHO (hOPMYIMPOBaTh 0000IIeHHNsT ¥ BHIBO/IBI 110 pe3y/IbTaTaM
TIPOBeJIEHHOTO HAO/MIO/IeHNs, MCC/Ie[IOBaHUs, OI|eHUBaTh [OCTOBEPHOCTH
TIOJTyYeHHBIX Pe3y/IbTaTOB, BLIBO/IOB 1 00001IIeHMI;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHe TMpoliecca, a TakKe BbIJBUTaTh
TIPE/ITI0JIO’KEHHS O €T'0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pa6ota c nuadopmarueii:

BBISIB/ISITH HEJOCTaTOUHOCTb W W30OBITOUHOCTh WH(OPMAlMH, [IaHHBIX,
HeoOXOUMBIX /ISl pelleHUs 3a/laul;

BbIOMpaTh, aHA/IM3WPOBaTh, CHUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATH
VH(MOPMaI1IO pa3MUHbIX BUJOB U (JOpM Tpe/iCTaB/IeHMUS;

BbIOMpaTh ¢opMy TmpejcTaB/ieHdss WHGOpPMAlMMd W W/UIHOCTPUPOBATh
pellaeMble 33Jjauyd CXemMaMH, JuarpaMMaMy, HHOW TpauKoh U UX
KOMOWHALUSIMU;

OlleHUBaTh HaZEXHOCTb WHGOPMAI[MK 10 KPUTEpHUsIM, TIpe/JIoKeHHbIM
yuuTesieM Uik CopMyTMPOBaHHBIM CAMOCTOSITETBHO.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eCTBHUS:



BOCTIpUHUMAaTh U (OpPMYJIMPOBAaTh CYXKZAEHUS B COOTBETCTBUM C
YCJIOBUSIMH M 1IeJIIMHU OOIIleHHsI, ICHO, TOYHO, TPaMOTHO BBIPa’kaTb CBOO
TOUKY 3PEeHUs B YCTHBIX M INMHCHbMEHHBIX TEKCTaX, /laBaTh MOSICHEHHUS TI0
XO/Ty pellleHus 3a/jJauii, KOMMeHTHUPOBaTh MOTyUeHHbIN pe3y/bTarT;

B X0/ie 00CY KZieHUs 3a/laBaTh BOIIPOCHI MO CYII[eCTBY 00CYK/1aeMOii TeMbI,
nipo6sieMbl, pelllaeMol 3a/jaul, BbICKa3bIBaTh U/IeH, HalleJleHHbIe Ha MOMCK
peIlIeHus, COTIOCTaB/sATh CBOM CYKAEHUS C CYKAEHUSMU JPYTUX
YUaCTHUKOB JMajiora, oOHapy>KMBaTh pa3/iluuiie U CXOJCTBO IO3UIIWH, B
KOppeKTHOM opme (popMyIUPOBaTh Pa3HOIJIACKsl, CBOU BO3paXkKeHUsT;
NpeJICTaB/sITh ~ pe3y/ibTaThl  pellleHds  3ajaud,  SKCIIepUMEHTa,
WCC/IeJOBAaHMS,  TPOEKTa,  CaMOCTOATeNbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/1au Mpe3eHTal[ii U 0CO0eHHOCTel ayJUuTOpHH;
MOHUMAaTb W WCIOMb30BaTh  IpEUMYyIlecTBa  KOMaHJHOWM U
WHAVBUyaJbHOM paboTbl Tpy pellleHuH YueOHbIX MaTeMaTH4yeCKUX
3a7iay;

TIPUHUMATh 1[e/Tb COBMECTHOM ZesiTe/IbHOCTH, TUIAHWPOBATh OpTraHU3al[Hi0
COBMeCTHOM paboThl, pacmpefensaTb BUbI paboOT, AOroBapUBaThCS,
obcy>xIaTh TIpoLiecC U pe3yabTaT paboThl, 000011[aTh MHEHUS] HeCKOJTbKUX
TIOJIel;

yuaCTBOBaTh B TPYIIOBBIX (opmax paboTsl (00cyxkaeHus, obMeH
MHEHUSIMH, MO3TOBble INTYPMbI W JpYyTHe), BBIMIOJHATH CBOK YacThb
paboThl ¥ KOOPAUHUPOBATH CBOM ZIEUCTBUS C [PYTUMU usleHaMU KOMaH/bl,
OlleHHMBaTh KaueCTBO CBOEro BK/ajZia B OOI[UI TPOAYKT IO KPUTEPHSM,
cchopMy/IMPOBaHHBIM YYaCTHUKAMU B3aUMO/IeHCTBUSI.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:

CaMOCTOSITe/TbHO COCTaBJ/ISITh TI/IaH, a/JlfOPUTM pellleHus 3afaul (WU ero
YacTb), BbIOMpaTh CIOCOO peleHus C YUETOM HMEIOIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, aprymMeHTUpOBaTh W KOPPEKTHUPOBAaTh
BapUaHTHI pellieHr C y4ETOM HOBOM UH(MOPMaLUU.

CﬂMOKOHTpOJII), BMOHI/IOHaJIbeIﬁ HHTE/I/IEKT.

B/a/IeTh CrocobaMu  CaMOTIPOBEPKHM, CaMOKOHTPOJII —TIpoljecca U
pe3yJibTaTa pelleHus MaTeMaTU4eCKou 3aZiauu;

Npe/IBUeTb TPYAHOCTHU, KOTOpPble MOTYT BO3HUKHYTh TIDU peLleHW!
3a/laud, BHOCHUTb KODPEKTMBBI B JesiTe/lbHOCTb Ha OCHOBe HOBBIX
00CTOSATETHCTB, HalJJeHHBIX OIIMOOK, BHISIBJIEHHBIX TPYAHOCTEM;
OLleHMBaTb COOTBETCTBUE pe3yJbTaTa AesiTeJIbHOCTHA MOCTaB/JIeHHOU Lie/n
Y YCJIOBUSIM, OOBSICHATb NIPUUYMHBI JOCTU)KEHUSI UK HeJOCTKeHUS Lie/H,
HaXOZWThb OMMOKY, JaBaTh OLIEHKY ITPUOOPETEHHOMY OIITBITY.



INIPEJIMETHBIE PE3YJ/IbTATBI

K koHily oOyueHuss B 7 Kijaacce OOyYarOIIUNCA TIO/NyUUT CreLyroIIue
Tipe]MeTHbIe Pe3y/IbTaThl:

Yuc/ia ¥ BBIYUC/TeHUA

BbITOSTHATE, coueTasi yCTHble W TIMChbMeHHbIE TPHUEMBI, apudMeThuecKre
JeNCTBUS C paljioHaTbHBIMU YK C/TaMH.

HaxoauTh 3HaueHWsI UWCIOBBIX BbIDa)KeHUHM, TPUMEHSTh pa3HOO0Opa3Hbie
CriocoObl ¥ MPUEMBI BBIUMC/IEHUsT 3HAUEHWH APOOHBIX BBIPAYKEHHH, COEpKal[UX
0OBIKHOBEHHBIE U JIeCITUUHBIE TPOOH.

[TepexoauTh OT OfHOW (HOPMBI 3amMCH YMCe/ K APyrou (1peoOpa3oBbIBATh
JeCITUUHYI0 JpoOb B OOBIKHOBEHHYIO, OOBLIKHOBEHHYIO B JEeCATHUUHYIO, B
YaCTHOCTU B 0@CKOHEUHYIO IeCITUUHYIO JIPO0B).

CpaBHHUBATh M YIIOPSIZIOUMBATh palliOHA/ILHbIE UKCIA.

OKpyr/1aTh ymncia.

BLITIOSTHATE TIPUKUAKY U OLIeHKY pe3y/ibTaTa BbIUMC/IEHHH, OLIeHKY 3HaueHu
YKCJIOBBIX BBIPA)KEHUH. BBITIONHATL AEUCTBUS CO CTETNIEHSIMH C HaTypa/IbHBIMH
TOKa3aTesIsiMHU.

[IpuMeHATb  TIPU3HAKK  [IETMMOCTH,  pa3/iokeHHe Ha  MHOKUTENIU
HaTypa/IbHbIX UMCeJl.

Pemmath ITPAKTHMKO-OPUEHTHPOBAHHBLIE 3a/lauM, CBsSI3aHHBIE C OTHOILIEHHUEM
Be/IMUMH, TPOMOPIIMOHALHOCTBIO BEeWUWH, IIPOLIEHTaMH, WHTEPIPETHUPOBATh
pe3y/ibTaThl pellleHys 3aZiau C YUYETOM OrpaHUYeHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbiX 0ObEKTOB.

Anredpanueckne BbIpaXkKeHHUS

Vicriosib30BaTh anreOpanyeckyr0 TEPMUHOJIOTUIO M CHUMBOJIMKY, TIPUMEHSATH
eé B rpoliecce 0CBOeHUsI yueOHOro MaTepuara.

Haxoguth 3HaueHUss OyKBEHHBIX BbIpDa)KeHWM TIPU 3aJaHHBIX 3HAYeHUSIX
TepeMeHHbIX.

BbimosiHSTE  MpeoOpa3oBaHWsS  11€/IOTO  BLIPDA)KEHHUSI B MHOTOWIEH
TIpUBe/leHreM TI0[J00HBIX C/laraeMbiX, PaCKPbITHEM CKOOOK.

BbITIOSTHATE yMHOXKEHWe OJHOuJieHa Ha MHOTOWIeH W MHOToWieHa Ha
MHOTOUJIeH, TIPUMEHSITh (POPMYJIbI KBa/[paTa CyMMBI M KBaJjpaTa pa3HOCTH.

OcylilecTB/IATL pa3/iokKeHue MHOTOWIeHOB Ha MHOXKUTEIU C TIOMOIIbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOKUTeNs, TPYIIMPOBKH CJlaraeMbiX,
nipyMeHeHHs1 (GOPMYJT COKPAILEHHOTO YMHOKeHUSI.

[TprMeHSTH MpeoOpa30BaHUS MHOT'OUJIEHOB [I/Isl PeIlieHHs Pa3/InuHbIX 3a7iau
13 MaTeMaTHKH, CMEKHBIX TIPeJIMETOB, U3 PealbHOM MPaKTHKHU.

Vicrosib30BaTh CBOMCTBA CTeTeHeM C HaTypaJbHBIMHU TIOKa3aTeasiMH Jist
rpeo0Opa30BaHusT BEIPAKEHHH.



YpaBHeHus 1 HepaBeHCTBa

PemaTh /MHeliHble ypaBHEHUs] C OJHOW MepeMeHHOM, MpPUMeHsisl MpaBuJa
repexo/ia OT UCXOJHOTO ypaBHEHUsI K PaBHOCUILHOMY eMy. [IpoBepsiTh, siB/isieTCst
JI UMCJI0O KOPHEM YpaBHEeHWUSI.

[IpumeHsiTh rpadrueckrie MeTO bl IPU PellieHNH JIMHeWHBIX YpPaBHEHUN U UX
CUCTEM.

[Mogbupath mpuMephbl Map YWCeN, SIBJSIOIIUXCS pellleHreM JIMHeHHOTOo
ypaBHeHUsI C IByMsl llepeMeHHbIMHU.

Ctpouthb B KOOPAWHATHOW IJIOCKOCTH Tpa(UK JMHENHOTO ypaBHEHUsI C
JBYMSI TIepeMEeHHbIMU, T0JIb3YSICh TIpa(MKOM, MPUBOJUTH MPUMEPHI pelleHus
ypaBHEeHWUsI.

PeliaTh cvcTeMbl JBYX JIMHEUHbIX YPaBHEHUM C ABYyMsI lepeMeHHbIMU, B TOM
yKcsie rpauuecku.

CocTaBnsiTh U pellaTh JIMHEMHOE YypaBHEHWE WM CUCTEeMY JIMHEHMHBIX
ypaBHeHUIl 1O YCJOBUIO 3aJjaud, WHTepPIpeTHpPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM [OTyYeHHbI pe3y/bTar.

DOyHKIMH

M306paxkaTh Ha KOOpAMHATHOM MPSMOI TOUKH, COOTBETCTBYIOL[ME 3aZlaHHbIM
KOOpAUWHATaM, JIy4H, OTPe3KH, UHTepBaJbl, 3alMChIBaTh UNCIOBbIE IPOMEXKYTKU Ha
anreOpanuecKoM SI3bIKe.

OTMeuaTh B KOODAUHATHOW TIJIOCKOCTA TOUKM T0 3aJaHHBIM KOOpAUHATaM,
CTPOUTH rpauky JUHeUHBIX QYHKIMHA. CTpouTb rpaduk QyHKIUU y = |X|.

OnuceiBaTb C TIOMOLIbIO (YHKLMI MW3BECTHble 3aBUCHMOCTU MEXIY
Be/IMUMHAaMU: CKOPOCThb, BpeMsl, DpacCTOsIHWE, lleHa, KOJIWUYeCcTBO, CTOUMOCT,
TIPOM3BOAUTE/ILHOCTD, BpeMsi, 00bEM PabOoTHI.

HaxoguTe 3HaueHre QyHKLMM M0 3HAUEHHUIO e€ apryMeHTa.

[TonumaTh Tpaduueckuii criocob TpeAcTaB/ieHUss W aHaau3a WHGOpMalWy,
M3BJ/IeKaTh U UHTEPNPeTHPOBaTh UH(OPMALUIO 13 TPAPUKOB pPeasbHbIX MPOLIeCCOB
Y 3aBUCHAMOCTEN.

K koHily obyueHuss B 8 Kjacce oOydaroluiics TMOJNYyUUT Crefytoliue
Tipe]MeTHbIe Pe3yJIbTaThl:

Yuc/ia 41 BbIYMC/IeHUA

Vcrionb30oBaTh Haya/ibHble TIPE/ICTaB/IeHHsI O MHOXKECTBe [1eHCTBUTEIbHBIX
yuces Ji7isl CpaBHEHUsI, OKPYTJIeHUsI U BbIUMC/IeHUH, U300pakaTh /leCTBUTe/IbHbIE
yKcsia TOYKaMu Ha KOOPIMHATHOW TIPSIMOM.

[TpuMeHsATL TOHATUE apudMeTHUYeCKOro KBa/IpaTHOTO KOPHS, HAaXOAWUTh
KBa/I[paTHble KODPHH, UCIIO/b3ys TPU HEOOXOAWMOCTU Ka/IbKY/STOD, BBITIONHSTh
npeoOpa3oBaHusl BbIDA)KEHUHM, COJiep)KalliuX KBafipaTHble KOPHM, WCIO/b3YS
CBOMCTBAa KOPHEM.



Vicrnosib30BaTh 3amucy OOJBIIMX Y MaJlbIX YKMCeT C TIOMOIIBI0 AeCITUYHBIX
npobeii u creneHedt urca 10.

AsnredpanuecKue BbIpa)KeHHSA

[IpuMeHSITb TIOHSITWE CTeleHW C 1ieJibIM TI0Ka3aTejieM, BbITIOJIHSATD
nipeoOpa3oBaHys BEIpaKeHUM, CO/IePrKall[uX CTeTleHU C 1[e/IbIM ToKa3aTesieM.

BLIMOSTHATE TOXKZECTBeHHble TIpeobpa30oBaHusl paljMOHaIbHBIX BbIpa)KeHUM
Ha OCHOBE MpaBW/I IeCTBUH Ha/l MHOTOU/IEHAMH U anreOpanuecKUMU JIPOOsSMHU.

Packa/ibIBaTh KBa/IpaTHBIN TPEXUIEH Ha MHOXKUTEJTH.

[TpuMmeHsTH peoOpa30BaHUs BhIPAXKEHUM [I/Is PellieHusT Pa3/IMYHbIX 3a7au U3
MaTeMaTHKH, CMEXXHbIX IMPeMEeTOB, U3 PealbHOM TTPAKTUKH.

YpaBHeHMs U HepaBeHCTBA

PellaTh /MiHeliHble, KBaj/[paTHble ypaBHEHUsI U palldOHa/bHble ypaBHeEHWUS,
CBOJSILIECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI [lepeMeHHbIMHU.

[TpoBOAUTL TIpOCTENIIIe WCC/Ie/JOBAaHUSI YPaBHEHUM U CUCTeM ypaBHeHWH, B
TOM YHC/Ie C IpUMeHeHueM rpadruecKux rnpejcTaBaeHuit (ycTaHaB/IMBaThb, UMEET
IV ypaBHEHWe WM CUCTeMa ypaBHEHWU pellleHusi, eCii UMeeT, TO CKOJIbKO, U
rpouee).

[TepexoauTh OT cC/IOBeCHOM (hOPMYIMPOBKH 33/lauM K eé anreOpanyeckoi
MOZieJid C TIOMOII[bIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTeMbl ypaBHEHWM,
VMHTEePNpPeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauM MOTyUeHHbIN pe3yJ/ibTarT.

[IpyMeHsITb CBOMCTBA UKCJIOBBIX HEPABEHCTB [Jii CPAaBHEHUS, OLIEHKH,
pellaTh JIMHEMHble HepaBeHCTBA C OJHOW MepeMeHHOMW W WX CUCTeMbl, JaBaTh
rpauueckyro W/TIOCTpAI[MI0 MHOKeCTBAa pellleHuil HepaBeHCTBa, CUCTEMBI
HepaBeHCTB.

DOyHKIMH

[ToHMMaTh ¥ WCIOMb30BaTh (PYHKLIMOHA/IbHbIE TIOHSITUSI U S3bIK (TEPMUHBI,
CUMBOJIMYecKre 0003HaueHUs ), ONpe/eNaTh 3HaueHWe (YHKIMM 110 3HAUeHUIO
aprymeHTa, Orpe/ieJiiTb CBOMCTBA (PYHKIMU 10 eé rpaduky.

Ctpoutb rpadvku 3/eMeHTapHbIX (yHKLMW BUJA:

y =k/x, y =x2,y =x3)y = [x|, y = VX, OnucbIBaTh CBOMCTBA UYKMC/IOBOM
byHKUMY 110 e€ rpaduKy.

K koHily obyueHus B 9 kjacce oOydaroluiics TOMYUUT Cre[yroLue
ripeIMeTHbIE pe3y/bTaThl:

Yuc/ia ¥ BBIYUC/IEHUA

CpaBHUBATh U YIIOPSII0UMBATh PaljMOHA/IbHbIE U Uppal[MOHa/IbHbIe YUC/IA.

BbinonHaTh  apudMeTHuecKkde [eWCTBUS C paljMOHA/IbHBIMU UHCIaMH,
coueTasi YCTHble W TNMCbMEHHblEe TIPUEMBI, BBIMOJHATL BBIUKUCIEHUSI C
VppalyOHaIbHbIMUA YMCIaMHU.



HaxoauTh 3HaueHUs1 CTereHed C 1leJIbIMKA TIOKa3aTe/lssMU UM KOpHeH,
BBIUMC/IATH 3HAUEHUS UMC/IOBBIX BHIPAYKEHUM.

OKpyr/isiTh [1eWCTBUTE/bHbIE UHWCJA, BBINOJHATh TIPUKUAKY pe3y/bTara
BBIYMC/IEHWH, OL|€HKY UHCJIOBBIX BbIPa’KEHUM.

YpaBHeHus 1 HepaBeHCTBa

PellaTh /iMHelHble W KBaj/lpaTHble ypaBHEHWs, ypaBHeHMs, CBOJSIUeCS K
HUM, MPOCTeMIIHe [POOHO-pallOHa/IbHbIE YPABHEHMS.

PellaTh cucTeMbl ABYX JIMHEWHBIX YpaBHEHUW C [IByMsl TMepeMeHHbIMU U
CHUCTeMbl IByX YpaBHeHHH, B KOTOPBIX OJJHO YpaBHeHHe He SIB/ISIeTCS TUHEeMHbIM.

PemiaTh TeKCTOBbIe 3aflaud anreOpaviueCcKMM CIocoO0OM C  TIOMOII[bIO
COCTaBJ/IeHUsI YPaBHEHUS WM CUCTEMbI IBYX YPaBHEHUH C JIBYMsI [lepeMEeHHBIMU.

[TIpoBOAUTH MpOCTEMIIME UCC/IeJOBAaHUSI YPABHEHUU U CUCTEM YpDaBHEHUM, B
TOM UYUCJie C TIPpUMeHeHreM rpauuecKux mpejicTaBaeHu (yCcTaHaB/IMBaTh, UMeeT
/1 ypaBHeHWe WM CHUCTeMa YpaBHEHUM pellleHUs, eC/ii UMeeT, TO CKOJIbKO, U
ripouee).

Pemiath J/iMHeliHble HepaBeHCTBA, KBaJpaTHble HEPAaBEHCTBA, W300pa’kaTh
pellieHHe HepaBeHCTB Ha UMC/IOBOM MPSMOM, 3alucChiBaTh pellleHHe C MMOMOII[bIO
CHUMBOJIOB.

Pellatb  cuUCTeMbl  JIMHEWHBIX  HEPaBEHCTB, CHUCTEMbl HEpPaBEHCTB,
BK/IFOUAIOI[e  KBaZlpaTHOe HEPABeHCTBO, u300pakaTb pellleHHe CUCTEMBI
HepaBeHCTB Ha UMC/IOBOM MPSIMOM, 3alMChIBaTh pellleHre C TIOMOIIbI0 CUMBOJIOB.

W cnonb30BaTh HepaBeHCTBA NP pellleHrWH pa3/IMuHbIX 3a/au.

DyHKIMH

Pacrio3HaBaTh (YHKLMM U3ydYeHHbIX BUJOB. IloKa3biBaThb CXeMaTUUeCKU

pacrioysioykeHre Ha KOOPAMHATHOM TIJIOCKOCTH TpauKOB (PYHKLUM BUAa: y = KX, y
=kx +b,y=kix,y=ax2 + bx + ¢,y = X3,y = VX, ¥ = |X|, B 3aBUCUMOCTH OT
3HaueHu Ko3(PUIIMeHTOB, OMUChIBaTh CBOMCTBA (DYHKLIUA.

Ctpouth ¥ M300pakaTh CXxemMaTHUeCKH IpapuKd KBaJ[paTUUHBIX (DYHKIIUM,
OMNMCHIBaTh CBOMCTBA KBAJPaTUUHBIX (DYHKIIWM M0 UX TpaduKam.

Pacrio3HaBaTh KBafipaTUuHYHO (DYHKIMIO 110 (hopMyJie, IPUBOIUTL MPHUMEpHI
KBa/IpaTUYHBIX (DYHKLIWW U3 peasTbHOU KU3HU, (PU3UKHU, TeOMETPUM.

Uuc/ioBble NOC/IeA0BaTe/IbHOCTU U MPOrpeccuu

Pacrio3HaBaTh apu(MeTUUeCKyl0 M TeOMeTPUUeCKYyl T[pOrpeccuyd IIpu
pa3HbIX criocobax 3aJjaHusl.

BbINoMHATE BBIUMC/IEHWS C  WCIOJAb30BaHWeM (OpPMyJ N-ro  4ieHa
apudMeTUUeCKON U TeOMeTpUUeCKOM MPorpeccrii, CyMMBbI TTePBbIX N U/IEHOB.

V300pakaTh WIeHbI T10C/Ie[IOBATETbHOCTA TOYKaMHd Ha KOOpJWHATHOMN
TIJIOCKOCTH.



PermiaTh 3a7jauu, CBs3aHHBIE C UKCOBBIMM I10C/I€/IOBATEIBHOCTSIMH, B TOM
yKC/Ie 3a/lauM U3 peabHOM »KU3HM (C MCIO0JIb30BaHUEM KasbKy/sSITopa, IU(PPOBbLIX
TeXHOJIOTUH).



TEMATHUYECKOE IVNTAHUPOBAHUE
7 KIIACC

Ko/mmuecTBo yacoB O/IeKTPOHHBIE
HaumeHoBaHue pa3/e/ioB U TeM (uucdpossbie)
Ne i/ Kourtposbhbie | IIpakTuuyeckue
MPOrpaMMbI Bcero o0Opa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Uuciia v BbluMc/IeHus. ParjuonansHble 75 1 bubnuoreka LIOK
uncia https://m.edsoo.ru/7f415b90
bubmioreka LIOK
2 Anrebpanueckue BbIpaKeHHsI 27 1 httos:/m.edsoo.rw/7£415690
bubmoreka LIOK
3 ¥PaBHEHHA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmioreka LIOK
4 Kooppuars! 1 rpacpukit. LyHKLH 24 1 https://m.edso0.ru/7f415b90
bubmmoreka [IOK
I 1
> OBTOpeHHe 1 0Gobuenne 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KJ/IACC

KosinuecTBo yacos JJIeKTPOHHBIEe
HaumeHoBaHue pa3jeioB U TeM (uudpossbie)
Ne i/ Kourtposnbubie | IlpakTnuyeckue
nporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
bubmioreka LIOK
1 q .K 15
WCJ/a U Belurc/ieHust. KBazpaTHble KODHU https://m.edsoo.rw/7f417af8
9 Uucna v Beiurciienus. CTemneHs C 1[e/IbIM 7 bubnuoreka LIOK
rioKasaresiemMm https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIpayKeHUsl. 5 1 bubmoteka LIOK
KBazpatHbiii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpanueckrie BbIpaKeHUs. 15 1 bubmoteka LIOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBa. KBajpaTHblie 15 1 bubmuoreka LIOK
ypaBHeHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHus U HepaBeHCTBa. CUCTEMBI 13 Bubmoteka LIOK
yPaBHEeHUM https://m.edsoo.ru/7f417af8
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 Bubmorexa LIOK
https://m.edsoo.ru/7f417af8
bubmuoreka LIOK
8 PyHKLH. OCHOBHEIE MOHATHA > https://m.edsoo.ru/7f417af8
bubmoreka IIOK
o 4
) yHKIpH. HHCTOBbIE (YHKIpH J https://m.edsoo.ru/7f417af8
bubmuoreka IIOK
10 I1 606 6 1
OBTOpEHHE 1 0DODIerHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




9 KJTIACC

KosinyecTBo yacos JJ/IeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB U TeM (mudpossbie)
Ne i/ Kontposibhbie | IIpakTuueckue
NporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
1 Yucna v BelUKC/IeHYs. [leiiCTBUTe/IbHbIe 9 Bbubmoteka LIOK
urcia https://m.edsoo.ru/7f419d08
YpaBHeHUs1 U HepaBeHCTBA. Y DaBHEeHUS C bubmoreka IIOK
2 . . 14 1
OZJHOW TIepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHus1 U HepaBeHCTBa. CUCTEMBI 14 1 bubmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bubmoreka IIOK
. 1
4 YpaBHeHus1 U HepaBeHCTBa. HepaBeHcTBa 16 hitps-//m.edsoo.ru/7£419d08
bubmmoreka IIOK
1
> PyHKipn 16 https://m.edsoo.ru/7f419d08
bubnuoreka IIOK
6 YuicioBkble 110oc/ieloBaTe/IbHOCTH 15 1 https://m.edsoo.rw/7f419d08
7 [ToBTOpEHUe, 000011IeHNe, CUCTEMaTU3aLIUS 18 1 bubnuoreka IIOK
3HaHUM https://m.edsoo.ru/7f419d08
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




YYEBHO-METOJMNYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

F0.H.Makapsiues, H.I'"Mungtok, K.M.Hemkos, C.5.CyBopoBa

anrebpa 7 kiacc, 6a30BbIi ypOBeHb U3/aTenbCTBO: MockBa « [IpocBelijeHre»
2023r.

10.H.Makapsiues, H.I'.Munzrok, K.M.Herikos, C.b.CyBopoBa

anrebpa 8 knacc, usgatenscTBo: Mocksa « [TpocBeieHue» 2019r.
}0.H.Makapsiues, H.I'.Mungrok, K.M.Herikos, C.b.CyBopoBa

anrebpa 9 kimacc, usgaTenbCcTBO: Mocksa « [TpocBeiieHue» 2019r.

METOJUYECKUE MATEPUAJIBI VI YUUTEJIA

TIOypOYHbIe Pa3paboTKH

IMNPPOBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbBI CETHU
MHTEPHET

https://m.edsoo.ru/8866c7be
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