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ITOSACHUTEJ/IbHASA 3AIINCKA

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

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

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



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

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

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

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

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



COAEPXXAHUE OBYUEHUSA
7 KITACC

Yucia ¥ BIYUC/IEHUS

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

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

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

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

AnredpanuecKne BbIPpa)KeHHS

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

CBoiicTBa CTeleHH C HAaTypa/bHBIM MOKa3aTesieM.

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

YpaBHeHHs ¥ HEpaBeHCTBA

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

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

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

DyHKIMH



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

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

8 KVIACC

Uuc/ia 1 BBIUMC/IeHUs

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

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

Anrebpanueckue BhIpaKeHUsIA/Iredpandyeckue BbIpayKeHUsI

KBazipaTHbI  TpEéXusieH, pa3/iokKeHWe KBaJIpaTHOrO  TpéxujeHa Ha
MHOJKUTEJIH.

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

YpaBHeHUs1 U HepaBeHCTBAaY paBHeHHs U HepaBeHCTBA

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

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

PelrieHre TeKCTOBBIX 3a/iau ajirebpanvecKrM CIiocoO0M.

UucnoBble HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO C OJTHOW IepeMeHHOM.
PaBHOCH/IBHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOW IepeMeHHOM.
Cucrembl IMHEMHBIX HEPABEHCTB C OJJHOM TTlepeMeHHOM.

OyHKIMNDPYHKIUU

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

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



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

9 KJ/IACC

Yuc/ia v BBIUKC/IEHUA

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

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

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

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

YpaBHeHus u HepaBeHCTBa

JIvHeliHOe ypaBHeHUe. PellleHrie ypaBHeHUM, CBOJSIIMXCS K JIMHEUHBIM.

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

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

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

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

YucnoBble HepaBeHCTBa U UX CBOMCTBA.

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

OYHKIMMPYHKIUA

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

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



YucnoBele — ToC/ieoBaTelbHOCTUUMC/IOBBIE  MOC/IeA0BAaTeIbHOCTH |
Nporpeccuu

[ToHsiTME UYKCIOBOW TMOC/IeJOBaTeNbHOCTU. 3a/laHue I10C/e0BaTe/IbHOCTH
PEKyppPeHTHOU (popMyIoU U (POPMYJIOU N-TO YJIeHa.

ApudpmeTrueckas U reoMerpuueckasi nporpeccud. ®opmysnbl n-ro ujaeHa
apu(pMeTUYeCKON U reOMeTPUUeCKOW MPOrpeccui, CyMMbI TTEPBBIX N UIEHOB.

N306paxxeHre ujeHOB apyudMeTHYeCKOM M TeoOMeTpUUecKOil Mporpeccuit
TOYKaMU Ha KOOPJMHATHOW TJIOCKOCTU. JIMHEMHBIM U 3KCIOHEeHIUa/JbHBIA POCT.
C/10>KHBI€e TIPOLIeHTHI.



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

JINMHHOCTHBIE PE3YJ/IbTATDI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHHWS TpPOrpaMMbl yueOHOrO Kypca
«Asnrebpa» XapaKTepHU3yIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHUE:

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

2) rpaXkiaHCKoe ¥ AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

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

3) TpyAoBOe BocliUTaHUE:

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

4) 3cTeTUYECKOe BOCIIUTAHHE:

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

5) IeHHOCTH HAyYHOr'0 NMO3HAHMA:

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



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

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

7) 3Ko/I0TNYecKoe BOCIUTaHUe:

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

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

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

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

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

METAIIPEAMETHBIE PE3YJ/IbTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE YUeOHbIe el CTBHSs

Ba3oBble jioruyecKue AefCTBUSA:

* BBISIBJIIT U XapaKTepU30BaTh CYyIlleCTBEHHbIe NTPU3HAKM MaTeMaTh4YeCcKuX
O00BEKTOB, TOHSTUM, OTHOLIEHUM MeXAy TOHATUSIMH, (POPMYIUPOBaTh
orpefie/ieHUs]  TOHATHM, YCTaHaB/IMBAaTh  CyILIEeCTBEHHbIM  TPU3HAK
K1accuyKaluy, OCHOBaHHUS [jisi 0000IIeHusi ¥ CpaBHeHHsl, KpUTepUU
MIPOBO/IMIMOIO aHAJIN3a;

e BOCIPUHMMATh, (HOPMYy/IMpPOBaTb U  TIPeoOpa30oBbIBaTh  CYXKAEHUS:
yTBep/WTe/IbHble U OTpULlaTe/ibHble, eAWHWYHbIe, UYacTHble U 0OIue,
yCJIOBHBIE;



BbISIB/ISITb ~ MaTeMaTHMUeCKhe  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTvBOpeunsi B (pakTax, [aHHbIX, HaO/MIOJEHUSX U YTBepXKJeHUSX,
npejjiaraTb ~ KPUTEPUM  JJI1  BbISIBIEHWS ~ 3aKOHOMEDHOCTEH U
NIPOTUBOPEYNI;

Jleniatb BBIBOZIBI C MCII0JIb30BAHMEM 3aKOHOB JIOTHWKH, AeAYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHUI, YMO3aK/IFOUeHHH 10 aHaJIOTUH;
pa3buparh JoKa3aTe/lbCTBa MaTeMaTUUeCKUX yYTBEPXKeHUM (TIpsiMbie U OT
TIPOTUBHOI0), MPOBOJUTH CaMOCTOSATE/ILHO HeC/I0XKHbIe [J0Ka3aTe/bCTBa
MaTemMaTUuecKux (PakToB, BBICTPaUBaTh apryMeHTal[0, T[PUBOJUTH
TIpUMephbl ¥ KOHTPIIpUMephl, 000CHOBBIBaTh COOCTBEHHbBIE PACCYXK/IEHUS;
BbIOMpaTh Crioco® peieHuss yueOHOM 3a7auu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pellleHusi, BbIOMpaTh Haubosiee TOAXOAAMA C YYETOM
CaMOCTOSITE/IbHO BbI/Ie/IEHHBIX KPUTEPHUEB).

ba3oBbie ucaiaeaoBare/ibCKue AEﬁCTBl/lﬂI

WCI0J/Ib30BaTh BOMPOCHI KaK MCC/e/loBaTeTbCKU MHCTPYMEHT TMO3HaHUS,
dbopMyMpoBaTh BOIPOCHI, (PUKCUPYIOIHEe TIPOTHUBOpeYUe, Tpo0seMy,
CaMOCTOSITeJTbHO yCTaHaB/MBaTb HCKOMOe W JlaHHOe, (OpMHPOBaTh
TUIOTe3y, aprTyMEeHTUPOBaTh CBOIO MO3ULHI0, MHEHUE;

MPOBOJUTE MO CaMOCTOSITeJTbHO COCTABJEHHOMY ILJIaHy HeCJI0KHbIN

SKCIIePUMEHT,  He0o/bllloe  UCC/IeZloBaHWE  T10  YCTAHOBJIEHHIO
ocobeHHOCTeM MareMaTUUeckKoro o00ObeKTa, 3aBUCHUMOCTe OOBeKTOB
MeXay co0oi;

CaMoCTOSITe/TbHO (hOPMY/IMPOBaTh 000011leHNsI U BLIBO/IBI 110 pe3yJ/ibTaTaM
TIPOBe/IEHHOTO Ha0/II0/jeHus, WCCIeIoBaHUs, OlleHWBaTh JAOCTOBEPHOCTD
TI0/TyUeHHBIX pPe3y/IbTaTOB, BLIBOJOB U 000011[eHI;

TPOTHO3UPOBAaTh BO3MOKHOE pPasBUTHE TIPOLlecca, a TakXKe BBbIABUTaTh
TIpe/IN0JI0YKEHHUSI O ero Pa3BUTUM B HOBBIX YC/IOBUSIX.

Pabora c uHdopmanmeii:

BBISIB/IAITE HEJOCTAaTOUHOCTb M U30BITOUHOCTh WH(OPMALMK, AAHHBIX,
HeoOXOIUMBIX [I7Isl pellieHUs 3a/jauy;

BbIOMpaTh, aHa/JM3UPOBaTh, CUCTEMATHU3UPOBaThb W UHTEPIPETHUPOBATh
MH(GOpMAaLMIO Pa3/IMUHBIX BU0B 1 (OPM IIpe/|CTaBIeHus;

BbIOMpaTe ¢opmy TMpejcTaB/ieHUss HWHGOPMALMM U WIUTHOCTPUPOBATh
pelllaeMble 3aJa4d CXeMaMH, [JdarpaMmaMi, HWHOW TpaUKOd U UX
KOMOWHALIASIMU;

OLIeHMBaThb Ha/EXHOCTb WH(GOpMaLMy MO KPUTEpHUsIM, NpeJ/i0KeHHbIM
yuuTesieM Ui CPOPMYyTUPOBaHHBIM CaMOCTOSTE/TBHO.

KOMMyHI/IKaTI/IBHblE YHuBepCa/ibHbIE y‘-IEﬁHbIE AEﬁCTBl/lﬂZ



BOCTIpUHUMAaTh U (OPMYy/IMPOBAaTh CYXKIEHUS B COOTBETCTBUM C
YCJIOBUSIMHU U Lie/IsIMU 0OI1leHHs1, sICHO, TOYHO, TPaMOTHO BbIpaXkaTb CBOIO
TOUKY 3PEHUs B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /laBaTh MOSICHEHHUS I10
XO/Ty pellleHus 3a/jaui, KOMMEeHTHUPOBATh MOyUeHHbBIN pe3y/bTar;

B XoZie 00Cy>KieHus 3a[jaBaTh BOTIPOCHI TI0 CYII[eCTBY 00CY»K/1aeMoii TeMbl,
1po0JieMbl, pelllaeMol 3a/jau, BBICKA3bIBaTh W/IEH, Halle/IeHHbIe Ha TTOMCK
pellleHus, COTOCTaB/sATh CBOM CYXKAEHUS C CYXIEHUsSMU JPYTUX
YUaCTHUKOB JMajiora, 0OHapy>KUBaTh pa3/Muuie W CXOACTBO TO3HWIUH, B
KOppeKTHOM opme GopMyIUPOBaTh Pa3HOIJIACKsi, CBOU BO3PaXKeHUSsI;
NPe/ICTaB/ISATh ~ pe3y/lbTaThl  peIleHus  3ajaud,  SKCIIEPUMEHTa,
WCC/IeJOBAaHNSI,  TPOEKTa,  CaMOCTOATeTbHO  BbIOMpaTh  (opmar
BBICTYTIJIEHUsI C YUETOM 3a/1au Mpe3eHTal[il U 0CO0eHHOCTel ay/[UTOPHH;
MOHUMAaTh W WCMOMb30BaTh  IpEUMYIeCTBa  KOMAaHJHOWM U
WHAVBHUIyalbHOM paboThbl TpH pelIeHHH YueOHbIX MaTeMaTHYeCKUX
3a7iauy;

TIPUHKUMATh 1]e/Ib COBMECTHOM ZiesiTeJIbHOCTH, TVIaHWPOBATh OpraHU3al[|io
COBMECTHOM paboThl, pacripefiesiiTb BHZABI paboOT, [JOrOBapUBaThCH,
00Cy/1aTh TIPOLiecC U pe3yybTaT paboThl, 06001jaTh MHEHHST HECKOJIBKUX
JII0J1eu;

y4acTBOBAaThb B TPYyNmoBbIX ¢dopMax paboTel (00CcykaeHus, obMeH
MHEHUSIMH, MO3TOBble INTYPMbI W JIDyTHe€), BBITIOJHATh CBOKO YacCThb
paboThl ¥ KOOPAWUHUPOBATH CBOM ZIEUCTBUS C [PYTUMH UjleHaMU KOMaH/pl,
OllIeHMBaTh KaueCTBO CBOEro BK/aZia B OOLWI TPOAYKT IO KPUTEPUSIM,
cchopMy/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/IeHCTBUSI.

Pery/sTHBHBIE YHUBEpPCA/IbHbIE yYeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITEe/TbHO COCTaB/ISATh IJIaH, a/ifOPUTM pelleHusi 3ajau (MU ero
4yacTh), BbIOMpaTh CrOcob pereHUs C YUYETOM HMEIOI[UXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh W KOPPEKTHPOBAaTh
BapUaHThI pellieHui ¢ yuéToM HOBOM MH(MOPMaIUH.

C&MOKOHTpOJIb, 3M0l[I/IOHaJIbeIﬁ HHTE/I/IEKT:

BAa/leTb CrocobamMu  CaMOTpPOBEPKHM, CaMOKOHTpOJII —Tipoljecca U
pe3yJibTaTa pelleHus MaTeMaTUYeCKOU 3a/jauu;

Npe/IBUeTb TPYAHOCTHU, KOTOpble MOTYT BO3HUKHYTh TIDU peLleHUd
3a/laud, BHOCHUTb KODPEKTMBBHI B [esiTelbHOCTb Ha OCHOBE HOBBIX
00CTOSATeNLCTB, HAlJeHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;
OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa JesiTeJIbHOCTA MOCTaB/AeHHOMW Liesin
Y YC/IOBUSIM, OOBSICHSITH MIPUYMHBI IOCTYKEHUS UM HeJOCTV)KEeHUS 11e/H,
HaXOAWThb OMIMOKY, laBaTh OLIEHKY ITPUOOPEeTEHHOMY OITBITY.



IIPEAMETHDBIE PE3YJ/IbTATDI

K koHily o0yueHuss B 7 k/acce OOyyarol[UICS TOAYUUT CJieAyrolre
ripeiMeTHbIe Pe3y/bTaThl:

Uncia 1 BBIUMC/IEHUS

BhITO/IHATb, codYeTasi YCTHble U THUCbMEHHbIe TPUEMBI, apudMeTHUeCKUe
JIeMICTBYS C paljMOHa/IbHBIMA YMC/IaMH.

HaxouThb 3HaueHUs UMC/IOBLIX BBbIp@)KEHHUM, TIPUMEHSATb pa3Ho0Opa3Hbie
CriocoObl ¥ MPUEMBI BLIUMC/IEHUs 3HAUeHUN APOOHBIX BBIPA)KEHHH, CO/epKall[uX
0OBIKHOBEHHBIE U JIeCTUUHBIE IpO0H.

[TepexoauTh OT OAHOM (hOpPMBI 3alyCU 4YKMcen K Jpyrou (rmpeobpa3oBbiBaTh
JNeCITUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTU B O€CKOHEUHYIO AeCITUUHYIO IPO0h).

CpaBHUBATh U YIOPSI0UMBaATh PALIMOHAJIbHBIE UKC/Ia.

OKpyrsiTh ync/ia.

BLITIO/IHATD MPUKUAKY W OLIeHKY pe3y/bTaTa BhIUKMC/IeHUH, OIleHKY 3HaueHui
UYMCJIOBLIX BbIpakKeHWM. BBIMOMHATE AeUCTBUSI CO CTeTeHsSIMU C HaTypaibHbIMU
ToKa3aTeJisiMHU.

[IpumeHsITb  TIPU3HAaKU  [IeTUMOCTH,  pa3jio)keHWe Ha  MHOXXUTEIU
HaTypa/bHbIX UMCe.

PelllaTh MpPaKTHUKO-OPUEHTHMPOBAHHbIE 3alauM, CBSI3aHHbIE C OTHOILIEHUEM
BeJIMUMH, TPOMNOPLHMOHAJLHOCTBIO BEJWUWH, TMPOLIEHTaMH, WHTEepPIpPeTHPOBaTh
pe3y/bTaThl pelieHus 3aau C yYéTOM OrpaHUUYeHHH, CBSI3aHHBIX CO CBOMCTBAMH
pacCMaTpUBaeMbIX 0OBEKTOB.

AnredpanuecKkue BbIPaKeHHSA

Wcnonp30BaTh anrebpandyeckyrd TEPMHUHOJIOTAIO Y CUMBOJIMKY, TIPUMEHSITh
eé B Mpoliecce 0CBOeHUs1 yueOHOro MaTepurarna.

HaxoguTh 3HaueHUs OYKBEHHbIX BBbID)KeHWUM TMPU 3aJlaHHBIX 3HAUEHUSIX
riepeMeHHbIX.

BeimonHaTh  MpeoOpa3oBaHUsl  11e/IOTO  BbIp@KEHWs] B~ MHOTOWIEH
TIpUBe/ieHreM T0/J0OHBIX ClaraeMbiX, paCKpbITHEM CKOOOK.

BBIMONMHATE yYMHOXXEHWEe OJHOWIeHa Ha MHOTOu/leH W MHOrouieHa Ha
MHOT'OUJIeH, TIPUMEHSTh (DOPMYJIbI KBa/paTa CYMMbI M KBaj/ipaTa Pa3HOCTH.

OcyllecTB/ATh pa3/ioKeHue MHOTOWIeHOB Ha MHOXKUTEIM C TOMOILbIO
BbIHECEHUsT 3a CKOOKM OOIero MHOXKWTess, TPYMIUPOBKU  CJlaraeMblX,
rpuMeHeHus1 (POPMYJT COKPAILIEHHOTO YMHOXXEHHUSI.

[TpuMeHATH TTpeoOpa30BaHUsI MHOTOUWIEHOB [l PeIlleHUsI pa3/TMUHbIX 3aau
13 MaTeMaTUKH, CMeXXHbBIX TIPe/IMeTOB, U3 peaslbHOW MPaKTUKHU.



Vcnonbp30BaTh CBOMCTBA CTeleHell C HAaTypa/JbHbIMM TOKa3aTesssMU /sl
ripeo0Opa30BaHysl BbIpaXKEHHH.

YpaBHeHus ¥ HepaBeHCTBA

PemaTe /MHeliHble ypaBHeHUs C OJHOU IepeMeHHOM, NMpUMeHssl MpaBuia
repexo/ia OT UCXOJHOTO ypaBHEHUsI K paBHOCUIbHOMY eMy. [IpoBepsiTh, siBjisieTCst
I YMCJIO KOPHEM YpaBHEHMUSI.

[TpumeHsTh rpaduueckrie MeTOAbl MPU PeLeHNH TMHEHNHBIX YPaBHeHUH U UX
CUCTEM.

[Togbupate mMpuMepbl Map 4WCeN, SBJSIOMIUXCS pelleHreM JIMHeHHOTOo
yPaBHEeHUS C IByMsI IlepeMeHHbIMH.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH Tpa(UK JIMHEWHOIO YpaBHEHHUs C
[BYyMSI TIepeMeHHbIMH, I10JIb3ySCh TIpaMKOM, MNPUBOJWTH MPUMEPHI peLleHUs
yPaBHEHHUSI.

Pemate crcTeMsl IBYX JIMHEWHBIX YPaBHEHU! C IBYMS [IepeMeHHbIMU, B TOM
yncsie rpauuecKu.

CocTaBisiTh U pellaTh JIMHEWHOE ypaBHEHWE WM CUCTEMY JIMHEHWHBIX
yPaBHeHUI 1O YCJOBUK 3aJaud, MHTepPIpeTHpPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/lauM [0y YeHHbIN pe3y/bTar.

DyHKIMH

N300pakaTh Ha KOOPWHATHOM MPSIMOM TOUKHM, COOTBETCTBYIOIIME 3a[JaHHbIM
KOOpJMHATaM, JIy4YH, OTPe3KH, MHTepBaJibl, 3alIMChIBaTh UHMC/IOBbIE IPOMEXXYTKH Ha
anrebpanueckoM si3bIKe.

OtMeuaTh B KOOPAMHATHOW IJIOCKOCTA TOUKM M0 3aJaHHBIM KOOpAMWHATaM,
CTPOUTh IpaUKy MMHENHBIX QyHKUMNW. CTPOUTh rpaduk QyHKLIWU Y = |X|.

OnuceiBaTb C TOMOLIbKO (PYHKLMM UM3BECTHblE 3aBUCUMOCTH MEXAY
Be/IMUMHAaMU: CKOPOCTb, BpeMs, pacCTOsIHUe, LieHa, KOIUYeCTBO, CTOMMOCT,
TIPOM3BOJUTE/ILHOCTD, BpeMsi, 00béM pabOoTHhI.

HaxouTh 3HaueHre (DyHKLIMU 110 3HAUEHUIO e€ apryMeHTa.

[Tonumats rpaduueckuii crioco® TpeAcTaB/ieHUss U aHaaM3a MHQOPMaLWH,
V3BJIeKaTh U UHTEPNPeTHpPOBaTh UH(POPMALMIO U3 rPaQUKOB peasbHbIX MPOLeCCOB
Yl 3aBUCUMOCTEM.

K xoHily obyuenuss B 8 ksiacce oOyvaromuiics TOAYUYMUT CleJyHOLue
TipeIMeTHbIe pe3y/IbTaThl:

Yucia v BbIUMC/IeHUA

Vcrnosb30BaTh Haya/bHblE MPEJCTaB/Ie€HHSI O MHOXKECTBE [1elCTBUTE/IbHBIX
yuces Jijisi CpaBHEHUs], OKPYT/IeHHsI Y BbIUMC/IeHUH, N300pakaTh [efCTBUTE/IbHbIE
yKc/ia TOUKaMy Ha KOOPAWHATHOU TMPSIMOU.

[IpyuMeHAT, MOHATHME apU(pMEeTUUeCKOro KBaZlpaTHOIO KOPHs, HaXOJWUTb
KBa/IpaTHble KOPHH, UCIO/b3Yys MPU HEOOXOAWMOCTU Ka/bKYJ/SITOP, BBITIO/HATh



npeoOpa3oBaHusl BBIPDAKEHWM, COM€P)KAll[UX KBaZlpaTHble KOPHHU, MCIIOJb3Yys
CBOMCTBA KOPHEMU.

M cnonbp30BaTh 3amucu 0OJBIIMX M MaslbIX UMcCesn C TIOMOLIbI0 /eCATUYHbIX
npobeii u crerneHeit urcia 10.

AnredpanueckKne BbIpa)KeHHs

[IpumMeHsITb TOHSITUE CTeNeHW C LeablM T[OKa3areseM, BbIMOJHATh
npeoOpa30oBaHus BEIp@KEHUM, CO/lepXKall[uX CTeTeHU C Lie/IbiM TToKa3aTesleM.

BBINO/HATE TOX/IeCTBEHHbIe MpeoOpa30BaHUs pal[OHAIbHBIX BbIPA)KeHUMH
Ha OCHOBe TpaBW/I IeHCTBUI Ha/l MHOTOU/IeHAMU 1 anrebpandeCcKUMH IpOOsiMHU.

PacksiagpIBaTh KBa/IpaTHBIM TPEXUIEH HA MHOYKUTEJTH.

[TprMeHsATH MpeoOpa30BaHUsl BbIpaXKeHUM [I7Is pellieHus pa3/InuHbIX 3a/jau U3
MaTeMaTUKH, CME)KHBIX MIPeJMEeTOB, U3 PeasibHOU MPaKTUKHU.

YpaBHeHMa U HepaBeHCTBA

PemaTh /iMHelHble, KBaJpaTHble ypaBHEHWs] U paljMOHa/IbHble YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTeMbI IBYX YPaBHEHUH C ABYMsI rlepeMeHHbIMHU.

[TpoBoOAWTH TMpOCTeHillIe UCCIeJOBaHUsI YpPaBHEHUI U CUCTeM ypaBHEHHWH, B
TOM UHC/ie C IpUMeHeHueM rpaduuecKux npejicTaB/ieHui (yCTaHaB/IMBaTh, UMeeT
M ypaBHEHWE WM CHUCTeMa ypaBHEHWM pelleHUs, eCc/li UMeeT, TO CKOJIbKO, U
ripouee).

[TepexoauTh OT CJIOBeCHOM (POPMY/IMPOBKU 3ajaud K eé anreOpanueckoit
MOZie/id C TIOMOILLBIO COCTaB/ieHUsI ypaBHEHUSI WM CUCTeMbl ypaBHEHUH,
VHTepNpeTUPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/jauy MOTyUeHHbIN pe3yJ/ibTarT.

[IprMeHsATb CBOWCTBA UWC/IOBBIX HEPABEHCTB [/l CpaBHEHHs, OL|eHKH,
pellaTh JIMHEeliHble HEpaBeHCTBA C OJHOW MepeMeHHOM U WX CHUCTeMbl, JaBaTb
rpauueckyr0 WJ/UIIOCTPALIdI0 MHOXKeCTBAa pellleHW{ HepaBeHCTBa, CHUCTeMbl
HepaBeHCTB.

DyHKIMH

[ToHUMaTh ¥ WCIIO/Ib30BaTh (DYHKIMOHATbHbBIE TIOHSTUS U SI3bIK (TEpMUHBI,
cuMBOJ/IMYeckre 0003HaueHUs ), OMpejie/STh 3HaueHWe (GYHKIMM TI0 3HAYeHUIO
apryMeHTa, oripejie/nsiTb CBOMCTBA (DYHKI[MH T10 eé TpaduKy.

Ctpoutb rpadvku 3/eMeHTapHbIX QyHKLWUW BUJA:

y = k/x, y =x2, y = x3,y = [x|, y = VX, ONuchIBaTL CBOWCTBa UMCIOBOM
(byHKIMY 110 eé rpaduKy.

K koHily oOyueHuss B 9 ksacce oOyuarol[Uiicsi TOAYUUT CJieAyHolre
TipeIMeTHbIe pe3y/IbTaThl:

Yuc/ia ¥ BbIYMCIEHUS

CpaBHUBATh U YIIOPSII0UMBATh PAlJMOHA/IbHbIE U Uppal[MOHa/IbHbIe YUCIA.



BbITIO/IHATL ~ apuMeTHUecKre [elCTBUS C pPalMOHAJbHBIMU  UYMC/IaMU,
coueTasi YCTHble W TMCbMEHHbIE TIPUEMBI, BBIMOJHATL BBIUMCAEHUSI C
VppalLyOHaIbHBIMU YU C/IaMHU.

HaxoguTb 3HaueHWsi CTereHed C LeAbIMHA TIOKas3aTeJssMd U KOpHeEH,
BBIUUC/IATH 3HAUEHUsT UNC/IOBBIX BbIDAYKEHUM.

OKpyrJIsiTh  1eWCTBUTEJIbHbIE UMCJIA, BBITIOMHATh TIPUKUAKY pe3yJsbTara
BBIUMC/IEHUH, OL[€HKY UKC/IOBbIX BhIPA)KEHUM.

YpaBHeHHs ¥ HEpaBeHCTBA

PemaTh J/iMHeliHble M KBaj/ipaTHble ypaBHEHUS, YpaBHEHWUs], CBOJSIIUECS K
HUM, MpocCTeliie [poOHO-pallOHa/IbHbIE YDaBHEHMUS.

Pemiate cucTeMbl [BYX JIMHEWHBIX YpaBHEHWM C [AByMsi NepeMeHHbIMU U
CUCTeMbl /IByX YpaBHEHUI, B KOTOPBIX OJJHO ypaBHeHHeE He SIB/ISeTCs TMHEeUHbIM.

PerlaTh TeKCTOBBIE 3a7iauud  anreOpaniueCcKMM CIIocoboM C  TIOMOII[bIO
COCTaBJIeHUs] YpaBHEHHsI UM CUCTEMBI [IBYX YPaBHEHHUH C ABYMsI TlepeMeHHbIMU.

[TpoBOgUTE TMpOCTeNlle UCCAeN0BaHUS YPaBHEHUM U CUCTEM YpaBHEHWN, B
TOM YMCJIe C TIPUMeHeHreM rpauuecKux rnpefcraBieHuii (yCcTaHaB/lIMBaTh, UMeeT
Y ypaBHEHWe WM CUCTeMa ypaBHEHWM pellleHUs, eCc/iu UMeeT, TO CKOJIbKO, U
ripouee).

Pemiath /iMHeliHble HepaBeHCTBA, KBajlpaTHble HepaBeHCTBa, U300pa’kaTh
pellileHMe HepaBeHCTB Ha YMC/IOBOM TPSIMOM, 3alMChIBaTh pelleHre C MOMOILLbO
CUMBOJIOB.

PemaTb  cuUCTeMbl JIMHEMHBIX HEpPaBEHCTB, CHUCTEMbl HEpPaBEHCTB,
BK/IFOUAIOI[Me KBaJlpaTHOe HEepaBeHCTBO, M300pakaTb pellleHWe CUCTeMbl
HepaBeHCTB Ha UMCJIOBOM MPSIMOM, 3alMChIBATh pellieHre C MOMOILbI0 CHMBOJIOB.

K crosib30BaTh HEPABEHCTBA TIPU pellleHUH pPa3/IMuHbIX 3a/au.

DyHKIMHA

Pacrnio3HaBaTh (YHKIMM U3yueHHbIX BUZOB. [loKa3biBaTh CXeMaTH4YeCcKu

pacroJsio)keHre Ha KOOPJVHATHOM MJIOCKOCTH rpayKoB (PYHKLMM BUAA: Y = kx, y
=kx+b,y=kix,y=ax2 + bx + ¢, y = x3,y = VX, y = |x|, B 3aBUCUMOCTH OT
3HaueHul KO3((PULIMEHTOB, OMUCHIBaTh CBOMCTBA (DYHKLIUM.

Crpoutb U U300pakaTb CxemaTHuecKd rpadvkyd KBaJpaTUYHbIX (DYHKIUM,
OIKChIBaTh CBOKMCTBA KBaPaTUUHBIX (DYHKLMM 110 UX Ipadrkam.

Pacrio3HaBaTh KBa/IpaTUYHYIO (YHKLMIO 10 (OpMYyJie, NPUBOJUThH NPUMeEphI
KBa/IpaTUYHbBIX (DYHKLIMKA U3 peabHOM XU3HU, (PU3UKH, TeOMETPUH.

YucioBble 110C/1€{0BaTe/IbHOCTH M IIPOrpPeccuu

Pacnio3HaBaTh apu()MeTHUUeCKy:0 U TeOMeTPUYeCKYI IpPOrpeccuu Mpu
pa3HbIX criocobax 3a/jaHusl.



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

M300pakaTh u/ieHbl TI0C/Ie[JOBaTeIbHOCTA TOUYKaMHW Ha KOOpAWHATHOU
TIJIOCKOCTH.

PemaTh 3aiaud, CBsi3aHHbIe C UKCIOBBIMU T10C/I€[JOBaTeIbHOCTSMU, B TOM
yKCsie 33/lauM U3 peaibHOM »KU3HM (C MCI0JIb30BaHUEM KasbKyaSITopa, LIU(PPOBLIX
TEeXHOJIOTUH).



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KJITIACC
N HaumenoBanu | KosuuecTBo yacos J/IeKTPOHHbIE
| epa3genoB u (uudpossbie)
o/ Bcer KonTponbHsel | IIpakTHuyeck
TemM oOpa3oBaTe/IbHbIE
L (] e paboTbI ue paboTsbI
MPOrpaMMbI pecypchbl
Yucna u
bubmoTeka LIOK
BBIUKC/IEHMUS.
1 25 1 https://m.edsoo.ru/7f415b
PanyioHanbHbIE 90
yucna -
AnreGpaneck bubmoteka LIOK
2 27 1 https://m.edsoo.ru/7f415b
vie BhIpaKeHUsI
90
Bubmoteka 1IOK
YpaBHeHus U
3 20 1 https://m.edsoo.ru/7f415b
HepaBeHCTBa
90
KooppgyvHatsl u bubmoreka IIOK
4 rpaduku. 24 1 https://m.edsoo.ru/7f415b
DyHKIUH 90
bubmoreka IIOK
[ToBTOpEHUE U
5 6 1 https://m.edsoo.ru/7f415b
0606111eH1e
90
OBUIEE
KOJIMYECTBO
102 5 0
YACOB I10
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8 KV/IACC

N HaumvenoBanu | KosmmuecTBo yacoB JJ/IeKTPOHHBbIE
o
e pa3jie/ioB U (yudposbie)
n/ Bcer KonTponbHel | IIpakTHYeckH
TeM o0pa3oBare/bHbIE
n 0 e padoThbI e padoThI
NMporpaMmsbI pecypchbl
Uucna u
bubmioTeka [IOK
BBIUUC/IEHUSI.
1 15 1 https://m.edsoo.ru/7f417a
KBagpaTtHble 8
KOpHHU o
Uucna u
BbIUKCJIEHUS. bubmmoreka LIOK
2 CrerneHs 7 https://m.edsoo.ru/7f417a
LeJIbIM f8
rokasaresem
Anrebpanueck
bubmioTeka [IOK
vie BhIpaXKeHUsl.
3 N 5 1 https://m.edsoo.ru/7f417a
KBazipaTHbIit P
TPEXusieH o
Anrebpanueck
bubmmoreka IIOK
vie BbIpaXKeHUs.
4 15 1 https://m.edsoo.ru/7f417a
AnrebGpanuecka 3
s 1pobb o
YpaBHeHUs1 U
bubmoTeka [IOK
HepaBeHCTBa.
5 15 1 https://m.edsoo.ru/7f417a
KBazgpaTHbIie 3
ypaBHEeHUs o
YpaBHeHUs U
bubmmoreka IIOK
HepaBeHCTBa.
6 13 https://m.edsoo.ru/7f417a
Cucremsl g
ypaBHEHUI o
YpaBHeHus U bubmmoreka IIOK
7 HepaBeHCTBa. 12 1 https://m.edsoo.ru/7f417a
HepageHcTBa 8
OYHKIUU. bubmmoreka IIOK
8 OcHOBHbIE 5 https://m.edsoo.ru/7f417a
TIOHATHUS 8
DyHKIUN. Bbubmioreka IJOK
9 YucnoBele 9 https://m.edsoo.ru/7f417a
yHKIM f8
10 [ToBTOpEHUE U 6 1 bubmmoreka IIOK




0600111eHIe

https://m.edsoo.ru/7f417a
f8

OBIIEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME

102




9 KV/IACC

KosmmuecTBO yacoB J/IeKTPOHHBbIE
No HaumenoBanue
(uudpossbie)
o/ pa3jie/ioB U TeM Bcer | Kourtpoabn IIpakTHyeck
o0pa3oBare/ibHbIE
n nporpamMMsbI 0 ble padoThI ue padoThbI
pecypcsl
Uucsa u
bubmioTeka LIJOK
BBIUUC/IEHUS.
1 . 9 1 https://m.edsoo.ru/7f419
[ericTBUTE/TbHBIE
dog
yncia
YpaBHeHus u
HepaBeHCTBa. bubmuoreka LIOK
2 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJIHOM dos
repeMeHHOM
YpaBHeHus u
bubmioreka LIOK
HepaBeHCTBa.
3 14 1 https://m.edsoo.ru/7f419
Cucremsl
. dog
ypaBHeHUM
YpaBHeHus u bubmioreka LJOK
4 HepaBeHCTBa. 16 1 https://m.edsoo.ru/7f419
HepaBeHnctBa do8
bubmuoreka LIOK
5 DyHKIMU 16 1 https://m.edsoo.ru/7f419
dog
YucoBbie bubmuoreka LIOK
6 rocJ/iej0OBaTeIbHO 15 1 https://m.edsoo.ru/7f419
CTH do8
[ToBTOpEHME,
0Gob1ueHie bubmiorteka LJOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTeMaTH3aLUs
. dog
3HaHUM
OBLIEE
KOJIMYECTBO
102 7 0
YACOB IO

[TPOI'PAMME




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

METOJUYECKHUE MATEPUAJIbI VIS YUUTEJIA

INIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

MHTEPHET



