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Anrebpa sABnseTcA OAHMM W3 OMOPHbIX KYPCOB OCHOBHOro obuiero
06pa3oBaHMA: OHa obecneymBaeT UlydyeHne Apyrux ANCUMNANH, Kak eCTeCTBEHHO-
HAay4yHOro, TaK WM TYMaHMUTAPHOrO LMKNOB, €€ O0CBOeHWe Heobxoaumo pnA
npogonkeHma obpasoBaHMA U B NOBCEAHEBHOM XM3HWU. Pa3sutme y obyyarowmxca
Hay4YHbIX NPeACTABNEHUA O MPOUCXOKAEHUN U CYLWHOCTM anrebpanyeckumx
abcTpakumn, cnocobe oTparkeHMs MaTeMaTUYECKOM HAYKOM ABNEHNI N NPOLECcCOoB
B npupoge u obuectse, PO MaTeMATUYECKOrO MOAENNPOBAHUA B Hay4YHOM
NMO3HAHWM M B NPaKTMKe cnocobcTeyeT GOPMMPOBAHNIO HAYYHOTO MMPOBO33PEHUA
N KauyecTB MbllIeHUA, HeobxoaMMbIX 41A aganTaumm B COBPEMEHHOM LMPPOBOM
obuwectee. M3yyeHne anrebpbl obecneymBaeT pas3BUTUE yMeHMA HabaoaaTb,
CPaBHMBATb, HaxOAWUTb 3aKOHOMEPHOCTU, TpebyeT KPUTUYHOCTM MbILWIEHUS,
CNOCOBHOCTM apPrymeHTMPOBAHHO OOOCHOBbLIBaTb CBOW AENCTBMA U BbIBOAbI,
dbopmynmpoBaTb yTBepaeHMA. OcBoeHMe Kypca anrebpbl obecneymBaer
pa3BUTUE NIOTUYECKOTO MbILLIEHMA 0OYYAIOLWMXCA: OHM NCNONB3YIOT AeAYKTUBHbIE
N MHAYKTUBHbIE paccy*KaeHua, 0b6obLeHne 1 KOHKpeTn3aumio, abctparnpoBaHune
n aHanoruto. ObyyeHne anrebpe npeanonaraer 3HauyUTeNbHbIM OOBEM
CaMOCTOATE/IbHOM AeATeNIbHOCTU  0Oy4YaloWwmxca, MNO3TOMYy CaMOCTOATE/IbHOE
pelleHne 3a4a4 ABASETCA peanmsaumnent AesateNbHOCTHOro NnpuHumMna obyyeHus.

B cTpyKType nporpammbl yuebHoro Kypca «Anrebpa» gna 0CHOBHOro obuiero
06pa3oBaHMA OCHOBHOE MECTO 3aHMMaAIOT CoAepHKaTe/IbHO-MeToANYECKUE NTNHUN.
«Yncna w  BbluMCAEHUR», «Anrebpanyeckme BblparKeHUs», «YpaBHEHUA U
HepaBeHCTBa», «DyHKuuM». Kaxkaaa M3 3TUX copep’KaTe/lbHO-MEeTOANYECKNX
JIMHWIA Pa3BUBAETCA HA NPOTANKEHUM TPEX NIET U3YYEHMA Kypca, B3aMMOAENCTBYA C
APYrMMU  ero nuHusmu. B xopme wm3ydyeHuns ydyebHoOro Kypca obyyvatowmmcs
NPUXOAUTCA NOTMMYECKU paccy»KaaTb, MCMNOb30BaTb TEOPETUKO-MHOMXKECTBEHHbIN
A3blK. B cBA3M C 3TUM B nporpammy yy4ebHOro Kypca «Anrebpa» BK/OYEHbI
HEeKOTOpble OCHOBbI JIOTUKK, NpPeACTaBAeHHble BO BCEX OCHOBHbIX pa3aenax
MaTemMaTn4eckoro obpasoBaHma n cnocobcTeyrowme oBnageHuo obyyarowmmmca
OCHOB YHMBEpPCa/sbHOrO MaTemMaTuyeckoro Asblka. CoaepraTtenbHoOM M
CTPYKTYPHOM 0OCOBGeHHOCTblo y4vyebHoOro Kypca «Anrebpa» aABnAaetca ero
MHTErPMUPOBAHHbIN XapaKTep.

CopepaHue AnuMHUKM «Ynucna U BbIYUCAEHUA» CAYKUT OCHOBOW ANA
AaNbHENWero n3y4yeHns mMaTteMaTuKu, cnocobCTBYeT pa3BUTUIO Yy 0ByYatoLLmMXCs
NIOTMYECKOTO MbiWwNeHns, GOPMUPOBAHUID YMEHMA NO/Ib30BATLCA A/ATOPUTMAMMU, a
TaKXe NPnobpeTeHnIo NPaKTUYECKUX HAaBbIKOB, HEOBXOAMMbIX ANA NOBCEAHEBHOM
M3HWU. PazBuUTMe NOHATMA O Yncae Ha YPOBHE OCHOBHOMO obuiero obpasoBaHmA
CBA3aHO C PALMOHA/IbHBIMU U MPPALMOHANbHBIMU YMCnaMKn, GOPMUPOBAHMEM



npeacTaBNeHNn o AeNCTBUTENIbHOM 4YMucie. 3aBeplueHne OCBOEHUS YUCI0BOW
JIMHUM OTHECEHO K cpeaHemy obuiemy obpa3oBaHuUto.

CopeprkaHue aByx anrebpanyecknx AMHUM — «Anrebpamyeckme BblpaxKeHUs»
N «YpaBHEHMA U HepaBeHCTBa» cnocobctesyeT dpopmmpoBaHMio y obyyaromxca
MaTemMaTUYeCcKoro anmnaparta, HeobxoaAMMoro Ans peleHua 3aga4 MaTeMaTUKM,
CMEXHbIX MNpPeaMeTOB W MNPAKTUKO-OPMEHTUPOBAHHbLIX 3agady. Ha yposHe
OCHOBHOro obuiero o6pa3oBaHMA y4yebHbIM MaTepuan rpynnupyeTcs BOKPYr
PaLMOHaNbHbIX BblparkeHnn. Anrebpa AeMOHCTPUPYET 3HAaYEeHNEe MaTeEMATUKM KaK
A3blKa ONA NOCTPOEHMA MATEMATUYECKUX MoAenein, OMNMCAHMA MPOLECCOB M
ABNEHMA peanbHOro Mwupa. B 3agaum obyuyeHua anrebpe BXOAAT TaKike
AanbHellwee pPa3BUTUE aNTOPUTMUYECKOTO MbIlWNEHMA, Heobxoaumoro, B
YaCTHOCTW, AN1IA OCBOEHMA Kypca MHPOPMATMKM, M OBNAZEHWE HaBblKaMU
AeOYKTUBHbIX paccyxaeHuin. NpeobpasoBaHnMe cMMBO/IbHbIX Gopm cnocobeTByeT
pa3BUTMIO BOODOpParKeHua, cnocobHOCTEM K MaTeMaTUYECKOMY TBOPYECTBY.

CopepraHue pyHKLMOHANbHO-TPpadmnUYeCcKoM IMHUM HaueNeHo Ha NoayyYeHue
obyyarowmMmmca 3HaHUM 0 QYHKUMAX KaK BarKHEMLen maTemMaTU4yeckonm moaenu
ANA ONUCAHMA N NCCNef0BaHMA Pa3HOO6PA3HbIX MPOLLECCOB M ABNEHUN B NpUpoae
n obwecTtee. M3yyeHMe maTepmana CnocobCTBYET PasBUTUIO Yy 0bByYaroLWmXCs
YMEHMA UCNONb30BaTb Pa3/IMYHbIE BblPa3nTe/bHble CPeACTBa A3blKa MaTEMATUKM
— C/IOBECHble, CMMBOAMYECKMe, rpadudeckne, BHOCUT BKAaL B GopmMUpoOBaHUE
npeacTaBfeHNn 0 POAU MAaTEMATUKN B PA3BUTUMN LUBUAMU3ALUN U KYNbTYpPbI.

CornacHo y4yebHomy nnaHy B 7-9 Knaccax WM3ydvaeTca y4yebHbIM Kypc
«Anrebpa», KOTOpbIA BK/OYAET C/AeAylolMe OCHOBHble pa3fenbl CoAeprKaHuA:
«Yncna w  BbluMCAEHUs», «Anrebpanyeckme BblparKeHUs», «YpaBHEHUA U
HepaBeHCTBa», KPYHKUUN».

Ha nsyyeHune yyebHoro Kypca «Anrebpa» orsoautca 306 yacos: B 7 Knacce —
102 yaca (3 yaca B Hegento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 knacce
— 102 vaca (3 yaca B Hegento).

B pabouyto nporpammy nNo matemMaTUKe BKAIOYEHbDI LLe/1EBbIE OPUEHTUPDLI U3
BocnutatenbHoM nporpammbl OO0 MKOY COLW c. MaTtBuHYp, BKAKOYatowme
LEeHHOCTN HAy4YHOro No3HaHMA:

- BblpaKkalolime Mno3HaBaTe/IbHble MHTEepechbl, aKTUBHOCTb, /l0603HATENIbHOCTb U
CaMOCTOATE/IbHOCTb B MO3HAHWKU, MHTEPEC U YBaXKEHMEe K Hay4YyHbIM 3HaHUAM,
HayKe,

- obnapatowmne nepBOHaYaNbHbIMM NPEACTAaBAEHUAMU O TMNPUPOAHLIX W
COLManbHbIX 0OBEKTAX, MHOroobpasnmm oOBLEKTOB WM ABAEHWUI NPUPOAbI, CBA3M
KUBOM U HEXKMUBOW NPUPOAbI, O HaYKe, HAYYHOM 3HAHUN,



- MMelWwMme nepBOHaYasbHble HaBblKM HabnaoaeHW, cuctemaTvsaumm U
OCMbICNIEHUSA OMbITa B €CTECTBEHHO-HAYYHOM U r'YMaHUTapHOM 061acTaAX 3HaHUS U
OHW yYTEHbI B ONpeaeneHMn BOCNMTATE/IbHbIX 33434 YPOKa

COAEPXAHUE OBYYEHUA
7 KNACC

Yucna u BbluucneHmnn

[Apobun 0bbIKHOBEHHbIE U AECATUYHbIE, Nepexos, oT oAHON dopMbl 3anucu
Apobeinn K pgpyroi. [oHATME pPaUMOHANBHOTO YWUCNa, 3aMUCb, CPaBHEHME,
ynopAagoumBaHMe  paumoHanbHbIX uucen. ApudmeTnyeckne AeUCTBUA €
paunoHaNbHbIMKU YNCnamun. PelneHne 3a4a4 M3 peanbHOM NPAKTUKM Ha YacTu, Ha
Apobu.

CreneHb C HaTypanbHbIM MOKa3aTenem: onpegeneHue, npeobpasosaHue
BblpaXK€HUI Ha OCHOBE onpeaeneHus, 3anncob 6onblumx yncen. MNpoueHTbl, 3aNnchb
NPOLEHTOB B BMAE Apobu u apobu B BUAE NpoueHTOB. TpM OCHOBHbIE 33434M Ha
NPOLEHTbI, peleHne 3a4ay U3 peasibHOM NPaKTUKM.

MpmeHeHMe NPU3HAKOB AEAMMOCTU, Pas3/ioKeHWe Ha  MHOXUTenu
HaTypa/ibHbIX Yncen.

PeanbHbie  3aBHCHMMOCTH, B TOM 4YHCIe TMpsaAMas ©  oOparHas
IPONIOPUMOHAIBHOCTH.

AJireOpanydecKue BbIPaKeHU s

[IepeMeHHBIE, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpeMEeHHOM. JlomycTumbie
3HaueHUs nepeMeHHbIX. [IpencraBneHne 3aBUCMMOCTH MEXY BEJIUYMHAMU B BUJE
dbopmynsl. Beraucnenus o popmynam. [IpeoGpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJICCTBEHHO paBHBIC BBIPAXKEHHUS, TpaBWia NpeoOpa3oBaHUsi CYMM U
MPOU3BEACHUH, TPaBUJia PACKPBITUS CKOOOK Y MPUBEICHUS TTOJJOOHBIX ClIaracMbIX.

CBOMCTBA CTENEHN C HATYPAJbHBIM MTOKA3ATEIIEM.

OnHounensl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CloXeHne, BhIYMTAHUE,
YMHOXEHUE MHOTOUJICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXKEHHUSI: KBAIPAT CYMMBI
¥ KBajipatr pazHoctu. DopMyiia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTOWIEHOB HA
MHOYKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, NpaBWIa TPeoOpa3oBaHUS ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHECHUM.

JIuHeiHOEe ypaBHEHHME C OJHOW IIEPEMEHHOW, YMCIO KOPHEW JIMHEWHOTO
ypaBHEHUS, pELIEHUE JIMHENHBIX ypaBHEeHUN. COCTaBIEHUE YPAaBHEHUH 10 YCIOBHUIO
3a7a4n. Pemenne TeKCTOBBIX 3a/1a4 C TOMONIBIO YPABHEHUMN.



JIuneiiHOe ypaBHEHHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JVHEWHBIX YPaBHEHUM C JByMs IIEpEMEHHBbIMU. PelieHue cucrem ypaBHEHUU
croco0oM NoACTaHOBKH. [IprMepsI pelieHns: TEKCTOBBIX 3a/1au C MOMOIIBIO0 CHCTEM
YpPaBHEHUM.

DOyHKUNHA

Koopaunara Toukn Ha npsmoi. YncinoBble TPOMEXyTKU. PaccTosHne mexnay
JBYMsI TOUKAMH KOOPAUHATHOW MPSMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
TOYKM Ha KOOPAMHATHOM IUIOCKOCTH. IIpuMepsl rpagukoB, 3a1aHHBIX (GOPMYIAMHU.
Yrenue rpagukoB peanbHbIX 3aBUucuMocTell. [lonarue pynkuuu. ['padux pyHkumu.
CpoiictBa (ynkuuit. Jluneitnas dynknus, e€ rpaduk. I'paduk dyHkum y = [x|.
I'paduueckoe penieHne JIMHEWMHBIX YPABHEHUN U CUCTEM JTMHEHHBIX YPABHEHH.

8 KUIIACC

Yuciia u BBIYMCTICHUS

KBanpatHelii kopeHb u3 uyucia. [loHsTue 00 uppalMOHAIBLHOM YHCIE.
Jecarnunple MpUOIMKEHUST UpPAlMOHANIbHBIX yKcen. CBOKWCTBAa apu(pMETHYECKUX
KBa/IPAaTHBIX KOPHEHN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYHCIICHUSAM. [|eiCTBUTEIBHBIE YNCTIA.

CreneHb ¢ 1enbIM IOKa3areseM U e€ cBoiicTBa. CTaHAapTHas 3alUCh YNACIA.

Asre0panvecKue BbIPAKEHUS

KBazapaTHblil TPEXWIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO ayredpanyeckoil JpoOu.
CnoxeHue, BbIUMTAHUE, YMHOXKEHHE, [IeJICHHE aireOpandeckux JIpoOei.
PanmonanbHble BoIpakeHUS M UX IPeoOpazoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBanparHoe ypaBHeHHe, (popMyaa KOpHEH KBapaTHOTO ypaBHEHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOOSIIMXCS K JIMHEWHBIM W KBAaJAPATHBIM.
[IpocTeiimue poOHO-pallOHATIBHBIE YPABHEHUS.

I'paduueckas uHTEpHIpeTals YpaBHEHUN C ABYMSI MEPEMEHHBIMH U CHUCTEM
JVHEWHBIX YPAaBHEHHMU C JBYMs IepeMEHHbIMH. lIpumepnl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU.

Penienne TeKCTOBBIX 3a/1a4 adredpandeckuM CrocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OMHON NMEPEMEHHOM.
PaBHOCUMIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OAHOU NEPEMEHHOM.

DOyHKIUU

[Tonsitue dpynkimu. O6IaCTh OMPESICHHSI 1 MHOXKECTBO 3HAUCHUN (DYyHKITUU.
Cnoco0bl 3a1aHust PyHKITUH.

I'papux ¢ynkuuu. Yrenue cBOMCTB PyHKIMH 1o €€ rpaduky. [Tpumepst



rpadukoB GYHKINN, OTPAKAIOIINX PeaTbHbIE MPOIECCHI.

OyHKIMM, OINHUCHIBAIOIINE TPIMYI0O U OOpaTHYI0 IPOMOPIUOHAIBHBIC
3aBHCHMOCTH, UX rpadukn. Oyrkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pElIeHUE YPaBHEHU U CUCTEM YPABHECHUM.

9 KJIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHble uKcna, UppalnuoHalibHbIe YUCIA, KOHEUHbIE U OECKOHEYHbIE
JecATUYHBIE IpoOu. MHOXECTBO ACHUCTBUTENIBHBIX YUCEN, JEHCTBUTEIbHBIC YUCIIA
KaK O€CKOHEUYHBIE IECATUYHbIE IpoOU. B3anMHO 0IHO3HAYHOE COOTBETCTBHUE MEXKTY
MHO>KECTBOM JEHCTBUTENBHBIX YUCEN U KOOPAUHATHON MIPSIMOM.

CpaBHEHHME JIEUCTBUTENIBHBIX YHCEN, apuU(PMETUYECKUE JIEUCTBUS C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOIIETO MHUpPa, JJIMTEIBHOCTh IPOLIECCOB B
OKPYKaroIIeM MHpE.

[TpubnuxénHoe 3HaYeHUE BEIMYHMHBI, TOUHOCTh MPpUOIMKeHUs. OKpyriieHne
yucen. [[puknaka u olieHKa pe3ysnbTaToB BIYACICHHMN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHre ypaBHeHUH, CBOASAIINXCA K JJUHEUHBIM.

KBagparHoe ypaBHeHue. PellieHre ypaBHEHHM, CBOISAIIMXCS K KBaJIPaTHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHusi ypaBHEHUN TPETbE U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-paliMOHaNbHBIX ypaBHEHUM. PelieHne TeKCTOBBIX 3aad
anredpandyecKuM METOJIOM.

VYpaBHeHHE C IByMsl MEPEMEHHBIMU U €ro rpaduk. PemieHue cuctem AByX
JMHEWHBIX YPABHEHUM C IByMS NIEpEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHI,
OJHO W3 KOTOpBIX JIMHEIHOe, a JApyroe — BTOpoil creneHu. Ipaduueckas
WHTEPIPETALUS CUCTEMBI YPABHEHUN C IBYMS ITIEPEMEHHBIMM.

Pelienrie TEKCTOBBIX 3aj1a4 alireOpandecKUuM CIIOCOOOM.

UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemrenne NMHENHBIX HEPABEHCTB C OJHOW INEpEeMEHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOW mnepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduyeckas wuHTEpHpeTalis HEPABEHCTB W CHCTEM HEPABEHCTB C JABYMS
IIEpEMEHHBIMH.

DyHKIUU

KBaaparnunas ¢ynkmus, e€ rpadux u coiictBa. IlapaGoma, koopauHaThI
BEPIIMHBI TapaboIIbl, 0OCh CAMMETPHUH MapaboJIbI.

Ipadukn byrkmmit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # ux
CBOMCTBA.

YucsioBbIe MOCTIEA0BATEILHOCTH U MPOrPecCum



[loHsiTME YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE MOCIEI0BATEIIbHOCTU
pPEKyppeHTHOI QopMmyIioit u popmymnoit N-To uieHa.

ApudmeTrnueckass U reoMmerpuueckas mnporpeccun. Dopmynsl N-ro uieHa
apu(MeTHUYECKON U TEOMETPUIECKON POTrpeCcCuii, CyMMBI TIEPBBIX N YICHOB.

N3obpakeHne ujaeHOB apu(METHUYECKOM M TEeOMETPUUYECKOW IPOTrpeccHit
TOYKaMHU HAa KOOPJMHATHOM IUIOCKOCTU. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIA POCT.
CI10XHBIE IPOLICHTBHI.
IVNIAHUPYEMBIE  PE3VIIBTATBI OCBOEHHUA  ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Ppe3yJabTaTbl OCBOCHHMS NPOrpaMMbl  Yy4eOHOro Kypca
«Auredpa» XapaKkTepu3yTCS:

1) marpuoTHYecKoe BOCIUTAHUE:

MPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCHUMCKON
MaTeMaTHK{, [IEHHOCTHBIM OTHOIIEHHMEM K  JOCTH)KCHHMSIM  POCCHUHCKHX
MAaT€MaTUKOB M POCCHUHCKOM MAaTEMATHYECKOM MIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHHI B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaxaaHCKoe M TyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJTHEHHIO OOsI3aHHOCTEW I'pakAaHWHA U peaju3alluu ero
npaB, MpPEJICTaBICHUEM O MaTreMaTHYeCKHMX OCHOBax (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp TpakJaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C NIPaKTUYECKHUM NPHUMEHEHHEM JOCTHKEHUN HAayKH, OCO3HAaHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEILHOCTH YUEHOTO;

3) TpyaoBoe BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B PEIICHUH MPaKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HAMpaBICHHOCTH, OCO3HAHUEM BAXKHOCTU MATEMaTHYECKOrO
o0pa3oBaHus Ha MPOTSKEHUU BCEU MKU3HMU [UJIsl YCIEIIHON MNpodecCHOHATbHON
NEeSATEIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAUBUAYATbHON TPAaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHNE:

CHOCOOHOCTBPIO K OMOILMOHAIBHOMY H©  3CTETUYECKOMY BOCHPHUATHUIO
MaTeMaTU4YeCKUX OOBEKTOB, 3aJlau, PEIICHUH, pPacCyKIEHUI, YMEHUIO BHIETbH
MaTeMaTH4eCKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO O3HAHUS:

OpUEHTallUe B JIEIATEIbHOCTM Ha COBPEMEHHYI0 CHUCTEMY Hay4YHBIX



MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YENIOBEKa, IPUPOJBI U
oOmiecTBa, MOHMMAHUEM MAaTeMaTHYEeCKONM HayKH Kak cdepbl 4YeIoBEeYeCKOn
NEeATEIbHOCTH, 3TAllOB €€ PAa3BUTHUS U 3HAYMMOCTU JUIsl Pa3BUTHUS LMBHIIM3ALMIH,
OBJIAJICHUEM SI3BIKOM MaT€MAaTUKU M MaTE€MaTH4YEeCKOW KYJIBTYpOil Kak CpEeICTBOM
NO3HaHWS MHpA, OBJAJACHHEM MPOCTEUIIMMHU HaBBIKAMHM HCCIIEI0BATEIbCKON
JEeSITENIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBAHHE KYJILTYPbI 310POBbS U
IMOLHMOHAJBHOIO 0JIarONMOJIyYHsi:

TOTOBHOCTBIO TPUMEHATh MAaT€MaTHMYeCKHE 3HaHUS B MHTEpPECax CBOETO
30pOBBS, BEIEHHUS  310pOBOr0  oOpa3za KM3HM  (30pOBOE  IHUTaHHE,
cOaNaHCUPOBAaHHBIM PEXKUM 3aHATAW UM OTAbIXa, peryinspHas ¢uznyeckas
AKTUBHOCTH ), COPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOro e MpaBa JPyroro 4YeJI0BeKa;

7) IK0JIOTHYeCKO€e BOCIIUTAHME:

OpHEHTALlEN Ha MPUMEHEHUE MaTEMaTUYECKUX 3HAaHUH JIs1 PeleHUs 3a1a4 B
00J1aCTH COXPaHHOCTU OKPYXKAloLEH Cpelibl, INIAHUPOBAHUS TOCTYIIKOB U OLICHKH
MX BO3MOKHBIX MMOCIEACTBUMN JIJIsl OKPY)KAIOIIEH Cpenbl, 0CO3HaHUEM INI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MPOOJIEM U MyTEH UX PEleHUs;

8) ajanTanusa K M3MEHAOMUMCH YCJOBHAM COLMAJIBHOM M NPHPOAHOM
Cpeasbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSIX HEONPEACIEHHOCTH, IOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCA Yy JPYrHX JIOoAeH, MpuoOpeTath B COBMECTHOM JAEATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 ONbITA APYTHX;

HEOOXOMMMOCTbIO B (OPMHPOBAHMM HOBBIX 3HAaHWA, B TOM YHCIIE
(dbopMynupoBaTh UAEH, NOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE PA3BUTHUE;

COCOOHOCTBIO  OCO3HABaThb  CTPECCOBYIO  CHUTyalMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHPOBATh
OpUHUMAaeMble pelIeHUusT U JeHCTBUS, (POpPMYIUpOBaTh U OLICHUBATh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METAHNPEIMETHBIE PE3VYJIBTATBI

Ilo3HaBare/ibHbIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBbIe JJornuyeckue aeicTBUA:

. BBISIBJISITH M XAPAKTEPU30BaTh CYLIECTBEHHBIE NMPU3HAKM MAaTEMATHYECKUX
O0OBEKTOB, MOHATUM, OTHOIICHUN MEXIY MOHSTHIMHU, (OPMYIUPOBATH OMPEIACICHHUS
MOHATHUM, YCTAHABJIMBATh CYNIECTBEHHBIH MPHU3HAK KJacCU(UKAIIUU, OCHOBAHUS IS



0000IIECHNS U CPaBHEHUSI, KPUTEPUH MTPOBOIUMOTO aHAJIN3a;

. BOCIIPUHUMATh,  (OpPMYIUpOBaTh W  MpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHBIC U OTPULIATETIbHbIC, CIMHUYHBIC, YACTHBIC U 00IIKe, YCIOBHBIE;
. BBIABIISITD MAaTEMATUYECKNE 3aKOHOMEPHOCTH, B3AUMOCBSI3A U IPOTUBOPEUUS

B q)aKTaX, JaHHBIX, Ha6JIIO,ZIeHI/I$IX N YTBCPXKICHUAX, IIpCAlIaraTb KPUTCPHUH HJIA
BBIAIBJIICHU A BaKOHOMepHOCTGﬁ 141 HpOTHBOpC‘IHﬁ;

. JieaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUCHHUM, YMO3aKIIOUEHUH 10 aHAJIOTUH;

. pa30Ouparb J0Ka3aTelIbCTBA MAaTeMAaTUYECKUX YTBEpPKIACHUHN (IIpsIMbIE U OT
OPOTUBHOIO),  MPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTelIbCTBa

MaTeMaTU4eCKuX (DaKTOB, BBICTPAMBATH APTYMEHTAIUIO, MPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

. BBIOMpaTh CHOCOO pelleHus y4yeOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BApUAHTOB pEILCHUSA, BbIOMpaTh HanlOosee MOAXOMAUIMN C Y4ETOM CaMOCTOATEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarenbckme 1eiicCTBUSL:

. HCIIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUM WHCTPYMEHT IO3HAHUA,
(bopMynHpoBaTh BONPOCH!, PUKCUPYIOIINE IPOTUBOPEUUE, TPOOIEMY, CAMOCTOATEIBHO
yCTaHaBIUBaTh UCKOMOE U JJaHHOE, (POPMHUPOBATH TMIIOTE3Y, apIYMEHTUPOBATh CBOIO
MO3ULINIO0, MHEHHE;

. OPOBOAMWTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIJIOKHBIN
HKCHEPHUMEHT, HEOOJBbIIOE UCCIEIOBaHWE IO YCTAHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYeCKOro 0ObEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;

. CaMOCTOSTENIbHO (OPMYITUPOBAaTh OOOOIIEHUS] U BBIBOJLI IO pe3yibraram
MPOBEIEHHOTO HAOIIOACHMS], HCCIIEOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yabTaToB, BEIBOJIOB U O00OIIECHHUI;

. MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKXKE BBIIBUIATh
MPEATNONI0KEHHS O €r0 PA3BUTHH B HOBBIX YCIOBUSIX.

Pab6ora c undgopmanuei:

. BBISIBJISITh  HEJOCTATOYHOCTh M HM30BITOYHOCTh WHGOPMAIMM, JaHHBIX,
HEOOXOMUMBIX JIJISl PEIICHUS 3a1a4H;

. BBHIOMpATh, aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh W HHTEPIPETUPOBATH
uH(OOPMAITIIO Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS;

. BBIOMpaTh (QopMy TpencTaBieHus WHPOPMAIMA W WLIIOCTPUPOBATH
perraemMbIe 3a/1a4¥ CXeMaMu, TuarpaMmMaMu, HHOU TpauKoil U UX KOMOMHAITUSIMU;

. OIICHUBATh HAIEKHOCTh HMHPOPMAIUA TIO KPHUTEPUSM, MPEITIOKEHHBIM

yuuTeseM UiIu CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.
KomMmyHuKkaTHBHBIEC yHMBEpPCaJbHbIe Y4eOHbIE JeHCTBUS:
. BOCIIPUHUMATh U POPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMU OOIIEHMS], ICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U



IMACBbMEHHBIX TEKCTAX, 1aBATh MOSICHEHUS 11O XOAY PELICHHUs 33/1a4M, KOMMEHTHPOBATh
ITOJIyYEHHBIN PE3YJIBTAT;

. B XOZ€ OOCYXJIE€HHs 3a7aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBbl, pelaeMoi 3a/1auu, BbICKa3bIBaTh MICH, HAIICJICHHbIC HA MOMCK PEIICHHUS,
CONOCTABJIATh CBOM CYXACHUS C CYXKICHHAMHM JPYIMX YYacTHHUKOB JHAJIOrA,
OoOHapyKMUBaTh pa3jIMuue U CXOJCTBO MO3ULIUN, B KOPPEKTHOU Popme hopMynHpoBaTh
pa3HOITIaCHsl, CBOM BO3PAKEHUS;

. IPEICTABIATh PE3YIbTATHl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
IPOEKTa, CAMOCTOATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C YYE€TOM 3ajad
IpE3CHTAMU U OCOOEHHOCTEN ayUTOPUH;

. IIOHMMATh M HCIOJB30BATh NPEUMYLIECTBA KOMAHAHON U UHAUBUIYAIbHON
paboThI PY PEIEHUH Y4eOHBIX MATEMaTUYECKHUX 33]1a4;
. IIPUHAMATh LIE€JIb COBMECTHOM JAEATEIBHOCTH, IUIAHWUPOBATh OPTaHU3ALIHIO0

COBMECTHOI pabOThI, paclpeaesisaTh BUbI padOT, JOrOBApUBATHCS, 0OCYKIATh ITPOLIECC
U pe3yJsibTaTr paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFONICH;

. Y4acTBOBATh B TPYNIOBBIX (popMax padboThl (00Cyk1eHNs, 0OMEH MHEHUSMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHITIOIHITH CBOIO YaCTh paObOTHI ¥ KOOPAUHUPOBATH CBOH
JAEUCTBUS C APYTUMU YICHAMU KOMaH/bl, OEHUBATh KaUe€CTBO CBOETO BKJIaJa B OOLIHIA
HPOAYKT IO KPUTEPUAM, CHOPMYIUPOBAHHBIM YyUaCTHUKAMU B3aMMOIEHCTBHUSL.

PeryisiTuBHbIC YHUBepcaIbHbIe y4eOHbIE 1eiiCTBHA
Camoopranusamnus:

. CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH, ajJrOPUTM pelleHHs 3a1add (WK ero
4acTh), BBIOMPATH CIIOCOO PEIICHUS ¢ YYETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C YIETOM
HOBOI MH(pOpMaLIUU.

CaMOKOHTPOJ/Ib, 3MOIMOHAIbHBIH HHTE/UIEKT:

. BJIaaCTh crocobamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpOoLEecCa U Pe3yiibTara
pEeuICHUA MaTeMaTHU4eCKOM 3aga4u,
. NpeABUACTbL TPYAHOCTHU, KOTOPBIC MOTI'YT BO3HUKHYTH IIpHU PCIICHHUUN 3a1da4U,

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, HAlCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

. OLICHHMBaTh COOTBETCTBUE pe3yibTaTa ACsTeNIbHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSACHATH MPUYMHBI TOCTHXKEHUS WM HEJOCTIKEHHS LETH, HaXOIUTh
OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3VYJIBTATBI

K xoHmy oOydeHus B 7 Kjacce oOOy4aromuiicsi MOMYYHUT CIEAYIOLIUE
peaIMETHBIE PE3YJIbTaThI:
Yuciia ¥ BIYUCTICHUS



BoimonHsaTh, couerass yCTHbIE W TUCHMEHHBbIE NPUEMBI, apuUPMETHUECKHE
NEUCTBUSA C PallMOHAIbHBIMU YUCIIAMH.

HaxomuTe 3Ha4YeHHs] YHCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3sHOOOpa3HbIE
CHOCOOBI M MPHUEMBI BBIYUCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUH, COMEpIKaIINX
OOBIKHOBEHHBIE U JIECSITUYHbBIC APOOH.

[lepexomuTh OT OAHOM (OPMBI 3alKCHU YUCEN K JAPYyrou (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JECITUIHYIO JPOOB).

CpaBHUBATH U yHIOPSA0YMBATh PAllMOHAJIbHBIC YUCIIA.

OKpyIsTh ynca.

BpINONHATE NPUKUAKY U OLEHKY PE3yJbTaTa BRIYMCICHUM, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKECHHUW. BBINOMHATH AEUCTBHUS CO CTENEHAMH C HATypaJbHBIMU
ITOKA3aTENSIMU.

[IprMeHATh PU3HAKU ACITMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYpPaJbHbBIX
qucel.

Pemate mpakTHKO-OpHMEHTUPOBAHHBIE 3aJa4yd, CBS3aHHBIE C OTHOLICHHEM
BEJINYMH, MPONOPLUOHANIBHOCTBIO BEIWYUH, IPOLEHTAMH, HHTEPIPETHUPOBATH
pe3yJIbTaThl PELICHUS 3a1a4 C YYETOM OIPaHUYECHUMN, CBS3aHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJireOpanyvecKkue BbIpaKeHU S

Hcnonp3oBarh anreOpanuecKyo TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOEHHUS yUeOHOTO MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKEHUW NPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoInonHaTh peoOdpa3zoBaHus UEI0TO BBIPAKEHUSI B MHOTOWIECH MPUBEIECHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BpIMONHAT yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH W MHOIOWIEHa Ha
MHOTOYJIEH, NPUMEHSTH (POPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3IOKEHUE MHOTOYJIEHOB HA MHOXKHWTEINW C IOMOUIBIO
BBIHECEHHUS 38 CKOOKH 00ILEro MHOXKUTEINSI, TPYNIUPOBKYU ClIaraeéMbIX, IPUMEHEHHUS
dbopMys COKpaIIEHHOTO YMHOXKCHUSI.

[TpumeHaTh mpeoOpa3oBaHUs MHOTOUJICHOB ISl PEIICHHSI PA3IUIHbBIX 33]1a4 U3
MAaTE€MaTUKH, CMEXKHBIX IPEAMETOB, U3 PEAIBHON ITPAKTUKH.

Hcnonb30Bare CBOWCTBA CTENEHEW C HATYpAIBHBIMHU IOKA3aTEISIMHU  JJISt
peoOpa3oBaHUs BBIPAKESHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHENHbIE ypaBHEHHs C OJHOM IIEPEMEHHOM, IIPUMEHss IIpaBuUia
Nepexoa OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, sBuseTcs
JIM YUCJI0 KOPHEM YPABHEHHS.

[IpumensaTh rpaduyueckre MEeTo bl IPH PEIICHUU JIMHEWHBIX YPABHEHUMN U UX



CUCTEM.

[lonOupare mnpuMepsl Map YHCEIN, SBISIOIIUXCS PEUIEHUEM JIMHEHHOIrO
YpaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTtpouTh B KOOPIMHATHOH TIOCKOCTH IpaUK JIMHEWHOTO YpaBHEHHSI C IByMS
EepEeMEHHBIMH, MOJIb3YSCh TPAPUKOM, TPUBOUTH MIPUMEPHI PEIICHUS YPABHEHUS.

Pemrate cucteMsl ABYX JIMHEMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpapuuecKu.

CocTaBnsiTh W peliaTh JHMHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHH IO YCIIOBHIO 3aJa4l, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a4¥ MOJYYEHHBIN PE3YIbTAT.

DOYyHKIUU

N3o0paxkaTth Ha KOOPJAWHATHON MPSIMOM TOUKH, COOTBETCTBYIOIIHNE 3aJaHHBIM
KOOpIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoM S3bIKE.

OtMeuaTe B KOOPAMHATHOM IIJIOCKOCTM TOYKHM IO 3aJaHHBIM KOOPJIMHATAM,
CTpOUTH rpa@uKu TUHEHHBIX QyHKUUNA. CTpoUTh rpaduK PyHKIUH Y = |X|.

OnuceiBaTh € MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOIUTENBHOCTD, BpEMsl, 00BEM pabOTHI.

Haxonuts 3HaueHre QyHKIUU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadguueckuii cnoco0 MpeACTaBICHUS U aHaIW3a MUHQPOpPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(POPMAITHIO U3 TPAPHUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koniy oOyueHuss B 8 kiiacce oOyyarnuiics MOJYYUT CIEAYIOIIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYUCICHUSA

Hcnonp30Barh HavyaJIbHBIE NPENCTABIEHUS O MHOXKECTBE JIEWCTBUTEIBHBIX
qyucen ISl CPABHEHUS, OKPYIVIEHUS! U BBIYMCIECHUN, N300pakaTh JACHCTBUTEIbHbBIC
YHUCJIa TOYKaMHU Ha KOOPAUHATHOUN MPSIMOM.

[IpumensaTy moHATHE apUDMETHUECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, HCIONB3yd TPU HEOOXOAMMOCTH KaJbKYJSTOP, BBITOIHATH
mpeoOpa3oBaHus BBIPAKCHUM, COIEPKAIMX KBAJApPAaTHBICE KOPHH, HWCIIONb3Ys
CBOVCTBA KOPHEM.

Hcnonp3oBarh 3amucu OOJBIINX W MaJbIX YUCET C TOMOIIBIO JECATUYHBIX
npo0eii u crerneHeit uncia 10.

AJireOpanyvecKkue BbIPaKeHU S

[IpyuMeHATP TMOHATHME CTENEHM C LEIbIM  [OKa3aTejieM, BBINOJIHATH
npeoOpa3oBaHus BEIPAKEHUM, COEPIKAIIMX CTEIIEHH C LIEJIbIM MOKa3aTeJIeM.

BbINONHATH TOXIECTBEHHBIE MPE0Opa30BaHUsI pallMOHATBHBIX BbIPAXKEHHUI HA
OCHOBE MPaBHJI JEHCTBUI HAJ] MHOTOWICHAMH U aJIreOpandecKUMU IpOOsSIMHU.



PackiagpiBaTh KBaIpaTHBINA TPEXWIEH HA MHOKHUTENH.

[TpumeHATh peoOpa3oBaHMs BRIPAKCHHM JJIS PEIICHUS Pa3IMYHbIX 3a7a4d U3
MAaT€MaTUKH, CMEXKHBIX IPEAMETOB, U3 PEATTBHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemrate nuHeliHbIE, KBaApaTHbIE YPAaBHEHUS W PAlMOHAJIbHBIC YPaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMS IEPEMEHHBIMH.

[IpoBoAHTH MpPOCTEHIINE UCCIIETOBAHNS YPABHEHU U CUCTEM YPABHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpadUuecKuX MpeAcTaBlieHnid (yCTaHABIMBATh, UMEET
Y ypaBHEHHUE WJIM CUCTEMa YPAaBHEHUUN PEIICHUS, €CIU UMEET, TO CKOJBbKO, W
nmpouee).

[TepexomuTs OT cioBecHON (HOPMYITHPOBKHM 3amaun K €€ anredpamdecKon
MOJEIN C TIOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHCTEMBI YpPaBHCHUH,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33/1a4 IMOJTYYEHHBIA PE3YyJIbTaT.

[IprMeHsTh CBOKMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHMS, OLICHKH, pEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpauueckyro
WUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CHCTEMbBI HEPABEHCTB.

DOYyHKIUU

[ToHumMaTh W UCMONB30BaTh (HYHKIIMOHATBHBIE TOHSTHS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAYEHHMs), ONPENEATh 3HAYCHHE (PYHKIMH IO 3HAYCHHUIO
aprymeHTa, orpeaeaTh cBoicTBa GyHKIUU 10 €€ rpaduKy.

Crpouts rpaduku d7eMeHTapHbIX QYHKIIUN BUJIA:

y=k/x,y=x2,y =x3,y = [x|, y = VX, OIIICHIBATH CBOICTBA YNCIOBOIT (YHKIIHH
1o e€ rpaduxy.

K koniy oOydyenuss B 9 kiiacce oOyyarmnuiics MOJYYUT CIEAYIOIIUE
MIPEIMETHBIE PE3YIIBTATHI:

Yuciia u BIYUCTIEHUS

CpaBHMBATh U YIIOPAIOYMBATH PAITMOHAIIBHBIE U UPPALMOHAIBHBIE YUCIA.

Brimonusats apudmeTndeckue n1eMcTBUS ¢ palliOHATBHBIMU YUCIIAMH, COUETast
YCTHBIE M NMHCHbMEHHBIC MPHUEMBI, BBIMOJHITH BBIYMCIECHUS C UPPALMOHATIBHBIMU
YUCIIAMH.

Haxonute 3HaueHUs CTENEHEN C LIEIBIMU NTOKA3aTEIAMU U KOPHEHN, BBIYUCIIATD
3HAYEHHMS YHCIIOBBIX BBIPAKECHUMN.

OKpyrysiTh  JEWCTBUTEIBHBIE YKCIA, BBINOJIHATH MPUKUIKY pe3yabTaTa
BBIYNCIICHUH, OLICHKY YUCJIOBBIX BBIPAXKECHHM.

YpaBHeHUS U HEPABEHCTBA

Petiate nuHENHHBIE U KBApaTHbIC YPABHEHUSI, YPABHEHHUSI, CBOJSIIUECS K HUM,
npocTeiime JpoOHO-paluoOHaIbHbIE YPaBHEHUS.

Peware cucremsl ABYyX JMHEUHBIX YPAaBHEHHUM C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI JIByX YPABHEHHH, B KOTOPBIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pemiate TekcTOBBIE 3adaun  anreOpanyecKMM CIOCOOOM C  TOMOIIBIO



COCTaBJICHUS! YPABHEHMSI WJIM CUCTEMBI JIBYyX YPaBHEHUM € ABYMs IE€PEMEHHBIMHU.

[IpoBomuThs IpOCTENIINE UCCIIETOBAHNS YPABHEHUM M CUCTEM YPAaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadudecKuX MpencTaBieHuid (yCTaHaBINBATh, HMEET
Y ypaBHEHHE WM CHUCTEMAa YPAaBHEHUM PELICHUS, €CIU HUMEET, TO CKOJBKO, W
nmpouee).

Pemare sMHelHBIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXKaTb
pEelICHUE HEPABEHCTB HA YMCJIOBOW NPSMOMW, 3alMCBIBATH PELICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemars cucTeMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOIIIHE
KBaJIpaTHOE HEPABEHCTBO, N300pakaTh PEILICHUE CUCTEMBI HEPABEHCTB Ha YHCIIOBOU
IIPSIMOU, 3aIIUCHIBATh PEIIEHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30Barh HEPABEHCTBA IPH PEIICHUH PA3JIMYHBIX 3a/1a4.

DOYyHKIUU

Pacno3naBarb (yHKIMHM W3y4eHHBIX BHUAOB. [loka3bIBaTh CXeMaTHYECKU
pAacIIoIOKEHNE Ha KOOPIUHATHON TUIOCKOCTH rpadukoB QyHKIMIA Bua: Y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03((ULKUEHTOB, ONUCHIBATh CBOMCTBA (PYHKIUH.

Crpouth M M300paxarh cCXeMaTW4ecKu TpaduKy KBaJPAaTUUHBIX (YHKIIMM,
OIUCHIBATh CBOICTBA KBaIPAaTUYHBIX (PYHKLUN MO UX rpauKam.

Pacnio3naBath KBaJparuyHyto (QYHKIHIO 110 (Gopmyiie, NIPUBOJUTH MPUMEPHI
KBaJpAaTUYHBIX (PYHKIUN U3 peasibHOM KU3HU, PUBUKH, TEOMETPUH.

Yucii0BbIe MOCIEI0BATEIBLHOCTH M IIPOrPEeCCHH

Pacnio3naBaTth apuMeTHUECKYIO U TEOMETPUUYECKYIO POTPECCUH ITPU PA3HBIX
crioco0ax 3aJaHusl.

BBINONHATS  BBIYUCIEHUS C  HWCIOJNb30BaHUEM (GOpMya n-ro 4YJjieHa
apu(pMETUYECKON 1 TEOMETPUYECKON MPOTrPECCHi, CYMMBI IEPBBIX N YJICHOB.

N300pakarp 4jieHbl TOCJIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOMU
IIJIOCKOCTH.

Pemrare 3amaum, CBA3aHHBIE C YUCJIOBBIMHU IOCJIENOBATEIBHOCTSIMHU, B TOM
quclie 3a7jauyil U3 peajbHOU KHU3HU (C MCMOIB30BAaHUEM KaJbKYIATOPA, IUPPOBBIX

TEXHOJIOTHH).
TEMATUYECKOE IINIAHUPOBAHHUE
7 KIIACC
Ne HaumeHoBanue KosinyecTBO yacoB DIeKTPO
n/m | pas3iesioB M TeM Bcero KonTposabHbie IIpakTH4eckune 00pa3oB:
NPOrpaMMmblI padoThI padoTbI
1 Uucma n 25 1 bubnmore
BBIUMCJICHHS. https://m.e
ParmonanbsHbie
yucia



https://m.edsoo.ru/7f415b90

2 AnreOpandeckue 27 1 bubamnore
BBIPAKEHHUS https://m.e
3 VYpaBHeHUs U 20 1 bubamnore
HEPABEHCTBA https://m.e
4 Koopaunarst u 24 1 bubmmoT
rpadukn. OyHKIUNA https://m.e
5 [ToBTOpEeHue n 6 1 bubmmoT
0000111eHNEe https://m.e
OBIIEE KOJIMYECTBO 102 S) 0
YACOB I10 [TPOI'PAMME
8 KIIACC
Ne HaumeHnoBanue KosinyecTBO yacoB JIeKTPO
n/m | pasjgesioB M TeM Bcero KonTpoiabHbie IIpakTHYeckue 00pa3oB:
NPOrpamMmbl padoThI padoTsbl
1 Yucna n 15 bubmmore
BBIYMCIICHHUS. https://m.e
KBagparHbie KOpHU
2 Yucna u 7 bubnuot
BBIYHCIICHHUS. https://m.e
CreneHs C 1eIbIM
IIOKa3aTesieM
3 AnreOpandeckue 5 1 bubmmoT
BBIPAYKEHUSI. https://m.e
KBangparnsiit
TPEXWICH
4 Anrebpanyeckue 15 1 bubnuot
BBIPaKEHHUS. https://m.e
Anrebpanyeckas
apoOb
5 YpaBHeHus 1 15 1 bubnuore
HEpPABEHCTBA. https://m.e
KBagparubie
ypaBHEHUs
6 VYpaBHeHus u 13 bubnmore
HEpPABEHCTBA. https://m.e
Cucrembl
ypaBHEHUH
7 VYpaBHeHus u 12 1 bubnmore
HEPaBEHCTBA. https://m.e
HepaeHcTBa
8 OYHKIHH. 5 bubnuor
OCHOBHBIE TTOHSTHUSA https://m.e
9 OYHKIHH. 9 bubnuor
YucnoBble GyHKINU https://m.e



https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

10 [ToBTOpeHue u 6 1 bubamnore
000011IeHE https://m.e
OBILEE KOJIMYECTBO 102 5 0
YACOB T1O ITTPOT'PAMME
9 KJIACC
Ne HaumenoBanue pasgesnoB | KosiuyecTtBo yacoB JIeKT
n/ U TeM IPOrpaMMbl Bcero KonTposbHbie IIpakTnyeckue 00pas(
n padoTbI padoThI
1 Ywciia v BBIYUCIICHHS. 9 buban
JleficTBUTENIbHBIC YKCIIa https://i
2 VYpaBHeHUS U 14 1 Bubmm
HEpPABEHCTBA. YPaBHEHUS C https://i
OJIHOM IEPEMEHHOU
3 VYpaBHeHuUs u 14 1 bubmu
HepaBeHcTBA. CHCTEMBI https://i
ypaBHEHUU
4 VYpaBHeHus u 16 1 Buomu
HEpPABEHCTBA. https://i
HepaseHnctBa
5 OyHKIIH 16 1 Bbuonn
https://i
6 UucnoBsie 15 1 bubmn
IOCJIE€N0BATEILHOCTHU https://i
7 [ToBTOpenue, 0606mICHHE, 18 1 Buomu
cucTeMarHu3alys 3HaHuH https://1
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 ITTPO'PAMME

YUEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
HNPOOECCA

OBS3BATEJ/IBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA
 Anre6pa, 7 knacce/ MakaporueB FO.H., Munatok H.I'., HemkoB K.W. u npyrue;
non peaakuueit TenskoBckoro C.A., AkiimoHepHoe 001iecTBo «M31arenbcTBo
«IIpocsemienne»

» AnreOpa, 8 kinacce/ MakapsrueB FO.H., Munmiok H.I'., HemkoB K.U. u apyrue;
nox peaakuueit TenskoBckoro C.A., AkiimoHepHoe 001iecTBo «M31arenbcTBo
«IIpocsemienne»

» Anrebpa, 9 kitace/ MakaperueB FO.H., Munarok H.I'., Hemmko K.U. u npyrue;
nont penakiueit TensikoBckoro C.A., AkiimonepHoe o0miectBo «M3narenbcTBo


https://m.edsoo.ru/7f417af8
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«ITpocBenienne»

METOINUYECKHUE MATEPUAJIBI IJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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