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Iaanupyembie pe3yabTaThl OCBOCHHS YHeOHoro npeavera «Aarebpay Ha ypopHe
OCHOBHOTO 06m1ero ofpasosaHus

Ocsoenue yueOHoro npeamera «Anrebpa» N0MKHO oDeCnedHBaTh AOCTHHKEHHE Ha
YPOBHE OCHOBHOIO 001iero obpasoBaHus CACAYIOUHX THYHOCTHBIX, MCTANPCAMETHBIX H
npeaAMeTHLIX 00pa3oBaTeIbHBIX Pe3yIbTATOR!

JUYHOCTHBIE PE3Y.JILTATHI

JIMUHOCTHBIE PE3y/ILTAThi OCBOEHMs [porpaMMmbl ydeOHOro npeamera «Axurebpan»
XApaKTePHIYIOTCH:

1) MMarpHoTHYECKOE BOCTIHTAHNE:

MPOABICHHEM HHTEpeca K MPOUUIOMY M HACTOAMIEMY POCCHACKOA MaTeMarTHKM,
IEHHOCTHLIM OTHOLICHHCM K JOCTHKEHHAM POCCHIICKHX MATeMaTHKOB M POCCHACKOMH
MATCMATHYECKOH HIKOMBI, K HCIOJIB30BAHHIO FTHUX JOCTHKCHHH B JPYIUX HayKax M
NpUKAaIHeIX chepax.

2-3) I'paxaaHcKoe B AYXOBHO-HPABCTBEHHOE BOCIHTAHME:

FOTOBHOCTBIO K BBIMOJHEHHIO ODA3AHHOCTEH rpaw/aHHHA W peaid3aldu ero npas,
NPeiCTABIEHHEM © MATCMATHYCCKMX OCHOBAX (PYHKUHOHMPOBAHMA  PasTHUHBIX
CTPYKTYp, ABICHHH, Mpoueayp rpaxaasckoro obuecrsa (BHIOOpLI, ONpock # np.);
FOTOBHOCTBEO K ODCYAKICHHIO ITHYECKHX mnpodsiem, CBA3AHHBIX C [PAKTHYECKHM
MPHMEHEHHEM MAOCTHIKEHHH HayKH, OCO3HAHHEM BAKHOCTH MOPATLHO-ITHYECKHX
MPHALHIIOB B ACATEILHOCTH YUEHOIO,

4) TpynoBoe BocnHTaAHHE:

YCTAHOBKO# HA GKTHBHOC Y4acTHE B PEIUIEHHH NMPAaKTHYECKHX 3aj1a¥ MaTeMaTHUCCKOH
HANPABIEHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTeMaTH4eckoro odpajoBanusi Ha
MPOTAKEHHHM BCCH KH3HH 8 YCnewHoi npodeccHOHANbHON  ACATC/IBHOCTH M
pasBHTHEM HEOOXOMMMBIX  YMEHWH: OCO3HAHHBIM  BBIOOPOM M [IOCTPOCHHEM
MHIHBHIYANBHON TPaeKTOpHH 00PasOBaHHA M AKH3HCHHBIX IUIAHOB C YUETOM JIHYHBIX
MHTEPECOB H ODLIECTBEHHLIX MOTpedHOCTEH.

5) FcreTHuecKoe BOCHHTAHKE:

CHOCOOHOCTHIO K IMOLMOHAIBLHOMY H ICTCTHYECKOMY BOCHPHATHIO MATEMaTHYECKHX
00LeKTOB, 3ajad, PCLICHUH, pPACCYKICHHI, YMEHHMIO BHAEThH MATeMaTHYEeCKHEe
3aKOHOMEPHOCTH B MCKYCCTRE,

6) LlenHocTH HAYYHOIO NO3HAHHN:

OPHEHTAIHEH B IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HaYYHBIX NpeacTas/ieHHii 06
OCHOBHBIX 3aKOHOMEPHOCTSX PA3BHTHA YeJIOBEKd, MPHPOIbl H 00LIECTRA, NOHUMAHHEM
MATeMaTHUYECKOI HAYKH KaK c(epbl H4elOBeHecKon AeATEILHOCTH, ITANOE ¢ Pa3BUTHA H
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SHAUHMOCTH JUIs  pa3sBUTHA ULMBAIM3ALMH; ORTAICHHEM S3BIKOM MaTeMATHKH W
MaTeMATHYCCKOR  KYJIBTYPOH KaK CPEACTBOM MO3HAHHS MHpA; OBJAJCHUCM
NPOCTEHLIMMH HaBLIKAMH HCCAEI0BATEALCKON IeATENbHOCTH.

7) ®uinueckoe BOCHHTAHME, popmupoBanne  KyJALTYPHI  310pOBBH W
IMOUHOHAILHOIO Gaaronoayuns:

TOTOBHOCTBIO [PUMEHATE MATEMATHYECKHE 3HAHHA B WHTEPECAX CBOGTO 3IOPOBbS,
BEACHHR 3/10pOBOro obpasa Ku3Hu (3A0POBOC NHTAHHE, cOanaucHpOBaHHBI peKHM
3HATHI M OT/AbIXa, perynspHas (HUIMYCCKas AKTHBHOCTS), CHOPMHPOBAHHOCTBIO

HaBbiKa pepieKCHM, MPHIHAHHEM CBOETO IPaBa Ha OMIMGKY M TAKOrO Ke paBa Apyroro
qeJIoBeKa.

8) Dxoaornveckoe BocnuTaAHKE:

OPHCHTAIHEH HAa IPUMEHEHHE MATeMATHYCCKHX IHAHMI 1 pelieHHs 3aaay B obnacru
COXpaHHOCTH OKPYKAIOUICH Cpeabl, NJaHHPOBAHMS TOCTYNKOB H  OLCHKH MX
BOIMOKHBIX NOCICACTBHH 118  OKpYAAIOWeH CPeibl; OCOZHAHHEM [IOOANBLHOMO
XapakTepa KONOTHYECKHX MPodaeM 1 myTei HX peienus,

JIMunocTHBIE pelyabTaTh, obecHeMMBAKMINE ANANTAUHIO obyuammerocss x
HIMEHAIOIAMCH YCI0BHAM COUHAILHON B NPHPOANOIH Cpebl:

FOTOBHOCTBIO K ACHCTBHAM B YCAOBHAX HEONPEACEHHOCTH, NOBBINICHHIO YPOBHS CBOCH
KOMOETEHTHOCTH HEPe3 NPAKTHYECKYIO ACATENRHOCTD, B TOM YHCIC YMEHHE YMHTHCH ¥

APYTHX TOACH, NpHOOPETaTh B COBMECTHON ACATENLHOCTH HOBHIE IHAHWS, HABBIKM M
KOMIETCHLUMH H3 ONBITA APYTHX;

HEODXOIMMOCTEIO B (DOPMHPOBAHHH HOBBIX 3HAHHIA, B TOM YHCIIe hopmynuposats Haen,
NOHATHA, HNOTE3bl 06 OOBLEKTAX M AWICHMAX, B TOM YHCIE paHee HE MIBECTHRIX,
OCO3HABATH JePHUMTBI COOCTBEHHBIX 3HAHMIT M KOMNETEHTHOCTEI, IUIAHHPOBATHL CBOE
pa3BHUTHE,;

COCODHOCTBIO  OCO3HABATH CTPECCOBYK) CHTYANMIO, BOCHPHHHMATE CTPECCOBYIO
CHTYAUMIO KaK BbLI3OB, TpeOYIOIUMii KOHTPMED., KOPPEKTHPOBATH NPHHHMACMBIE
PElIeHHs ¥ aedcTBHA, (QOPMYIMPORATE W OUEHHBATH PHCKH M MOCICACTBMA,
hopMUPOBATE ONBIT.

METANPEJIMETHBIE PE3YJIBTATHI

MetanpeaMernbie  pesyibTaTel  OCBOGHHA  NPOrpaMMel yuebHoro  npeamera
«MatemaTHKay XApaKTepH3YIOTCH OBIACHHEM VHUBEPCATLHbIMU NOIHAGAMETOHMMI
DCUCMEUAMU, YHUREPCANLHBIMU KOMMYHUKAMIUENBIME OlCMEUSMU U VHUEPCatbIbimu
PEYARMUCHBIMU OCTICMEUAML,

1) Vuusepcarsnwie noznasamensmusie Oeiicmeus obecnevusaom Gopmuposanue
BA30661X KOZHUMUEHBIX NPOYECCOR OOVNAIOWUXCH (OCBOCHUE MEMODOE NOIHANUS
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OKPYHCAIOWE20 MUPQA, NPUMEHEHUE TO2UNECKIX, UCCTIE008AMENLCKUX ONEPaYU, yMeH Ul
padomams ¢ uHpopmayuet),

BaloBbie JOrnYecKHe AeHCTBHNA:

* BBIABIATE M XapaKTepH30BaTh CYIISCTBEHHBIE NMPHIHAKH MaTeMarH4YecKknX 00heKTOoB,
NOHATHH, OTHOLICHHH MEXAY NOHATHAMK. (DOPMYJHPOBATL ONPCACICHUS OHATHI,
YCTAHAB/IHBATE CYIECTBEHHBI MPH3HAK KiacCHOHKALMH, OCHOBAHUA 1A 0DODLICHHA
CpaBHEHHA, KPHTEPHH MTPOBOAHMMOI0 aHann3a;

* BOCHPHHHMATB, (GOPMYAHMPOBATL K NPEOOPAZOBLIBATL CYMACHHSA: YTBEPAHTCALHLIC H
OTpULIATENbHbIE, €IMHHYHBIE, YACTHbIE ¥ O0IIHE; YCIOBHEIE;

* BBIBJAATE MATCMATHUCCKHE 3aKOHOMCPHOCTH, B3aMMOCBS3M H [POTHBOPCYMS B
(aKkrax, AaHHBIX, HAOMIOACHHAX W YTBEPKACHHAX; MNPEANAraTh KPHTCPHH JUIs
BHISBJICHHA 3aKOHOMEPHOCTEH H NPOTHBOPEYHI;

* IeaTh BRIBOALI C HCTMONL30BAHHEM 3AKOHORB JIOTHKH, JEAYKTHBHEIX H HHIYKTHBHBIX
YMOZAKIIHOMCHHH, YMO3aKITKOUCHHEH 110 AHAIOI MM

*  pazdMpars NOKa3aTeAbCTBA  MATCMATHUCCKHMX  YTBCPKACHHE ((pAMbIe M OT
MPOTHBHOIO), NPOBOIHTE CaMOCTOATEILHO HECIIOKHBIE oKa3are/LCTRa
MATEMATHYCCKHX (AKTOB, BBLICTPAHBATL APIYMEHTALMIO, NPHBOJAHTL TIPHMEPLI H
KOHTPIpHMEpPHI; 000CHOBLIBATH COOCTBEHHEIE PACCYKIEHHA,

* Bpibupatk cnocod pewmeHHs y4eOHOI 3ajaun (CpaBHHBATE HECKOILKO BapHAHTOB
peweHus, BulOUpars Haubonee noaxoaAuii ¢ yHEroM CaMOCTOATE/ILHO BbIACICHHBIX
KpHTEPHER).

BaloBbie HCCICNOBATEILCKHE NCHCTBHAS

*  HCMONB30BATH  BOMPOCH KAk  HCCICMOBATENhCKHI  HHCTPYMEHT  MO3HAHHS,
DOpMYAHPOBATL BONMPOCH], (DHKCHPYIOLLHE NPOTHBOPEUHE, IPODIIEMY, CAMOCTORTE/IBHO
YCTAHAB/THBATL HCKOMOE W JIanHOe, (OpPMHpOBaTh TAMOTE3Y, apryMEeHTHPOBATh CBOIO
MO3HUHIO, MHECHHE;

* NPOBOJHTE [0 CAMOCTONTC/IBHO COCTABICHHOMY IUIAHY HCC/IOMKHbLIA SKCICPHMEHT,
HebonbIIOe HCCAENOBaHHE MO0 YCTAHORACHHMIO OCODEHHOCTEH MaTeMaTHHeCKoro
00beKTa, 3aBHCHMOCTEH O0BEKTOB MEK LY CODOIH:

*  CaMOCTOSTENbHO hopMynupoBaTe O0O0DIICHHR M BBIBOALI 10 pe3yjbTaram
NPOBEAEHHOr0 HAO/IONCHHA, HCCACHOBAHMA, OLEHHBATL JAOCTOBEPHOCTH MOJYYEHHBIX
Pe3yJILTATOB, BLIBOAOB ¥ 06001eH T

. NpOrHO3NpOBaThL BOIMOKHOE paiBHTHE [pOHEeCcCd, & Takwe BRUJIBHTAThH
NPeANOJOKCHHSA O CI'O PAsBHTHH B HOBLIX YCIOBHAX,



Pabora ¢ wndopmaumneii:

* BBIABIATE HEAOCTATOMHOCTE M H3OBITOYHOCTE HHOOPMALMHK, JAHHBIX, HEODXOAMMBIX
JUIS PelleHns 3a/1auH,

* BbIOMpaTh, AHANMINPOBATH, CHCTEMATH3HPOBATE W MHTEPIPETHPOBATH HHAOPMALHIO
PasIHUHLIX BHAOB H QOPM NpeACTanicHus;

* BBIOHpaTs hopmy npeacTasienus HHPOPMALKN 1 HILTIOCTPHPOBATE pelliacMble 3a1a4H
CXeMaMH, IHarpaMMamMu, HHOH rpamkoi 1 MX KOMOMHALMAMK,

* OLCHHBATH HATEKHOCTD HHOOPMALIMK 110 KPHTEPHAM, NPEUIOKCHHBIM YIHTENEM HIH
chOpMYIHPOBAHHBIM CAMOCTOATENILHO.

2) Vuusepcanshsie KOMMYHUKGMUGHbBIE OSUCMBUR ODECRENUSAIOM CHOPMUPOSAHNOCTY
COYUANLHBIX HABLIKOS OOYVHQIOUUXCR.

Obmenne:

* BOCIIPHHMMATE ¥ (GOPMY/THPOBATE CYKICHHA B COOTBCTCTBHM C YCJIOBHAMH M LCIAMH
oDuieHHs; SCHO, TOYHO, IPAMOTHO BBIPAXKATH CBOKO TOYKY 3PCHHS B YCTHBIX W
MACBMEHHBIX TEKCTax, /1aBaTh NOSCHEHHA MO XOAY PELICHHS 3a1a4yd, KOMMEHTHPOBATh
NONYy4eHHBIH pe3yIbLTar;

* B X07¢ 00CYyAKACHHA 3a1aBaTh BOIPOCH N0 CYIIECTRY 00CYAKAAEMOM TeMbI, NTPoGnemMsl,
pemaemMoi 3a/1a4H, BEICKA3bIBATE HACH, HALETEHHbBIC HA [IOMCK PCUICHHSA; COTOCTARIATH
CBOM CYX/ICHHS C CYKACHHAMH APYIHX YHACTHHKOB AMAnora, oGHapyXKHBATh paziname
M CXOZCTBO MO3HUMH. B KOpPpekTHOH (opme (GopMyIUpoBaTh PasHOrNACHA, CBOM
BO3PAXKCHUS:

* NPEACTARINTD PE3YILTAThi PELUCHUI 3a/1a4H, IKCIIEPHMENTA, HCCISI0BAHH, [IPOCKTA;
CaMOCTOATENBHO BbIOMPaTs (HOpMAT BBICTYTUICHHS ¢ Y4&TOM 3anad TIpe3eHTALMH M
0coDEHHOCTEH aY/IHTOPHH.

Corpyanuuecrso:

* NOHMMATL W HCMOAb30BATH NPCHMYUICCTBA KOMAHAHOH H HHIMBHIyanbHOH paboTsl
TIPH PEUIeHHH YHeOHbIX MATEeMaTHYeCKHX 3anaq;

* NPUHHMATS LEJTh COBMECTHOH JCATE/ILHOCTH, NIAHHPOBATh OPraHU3alHI0 COBMECTHOI
paboThi, pacrpesenaTs Bubl paboT, J0roBapuBaThes, 0GCYAAATH NPOLECT H PesyabTaT
pabothi; 06001aTh MHEHHA HECKONBKHUX JIIOJCH;

* YHacTBOB&TH B IpYNnNoBeiX (Qopmax pabots (oOCyXIeHHA, ODMCH MHEHHSAMH,
MO3rOBbIC IUTYPMbl H AP.); BHINOJHATHE CBOK 4acTh paboTsl H KOOPAHHHPOBATH CBOM
ACHCTBUS C APYTHMH WICHAMH KOMaH/Ibl; OLCHHBATEL KA4eCTBO CBOCIO BKIAAa B OOIIHii
MPOAYKT 1O KPHTEPHIM, CHOPMYTHPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUA.

3) Vhueepcanenme pezyiamusnnie deticmeus obecnequsaiom hopmuposanue



CMBICAOBBIX VENMAHOBOK U HCUTHEHHBIX HABLIKOE TUHHOCTIU.,
Camoopranusaumns:

* CaMOCTOATCIIBHO COCTABIATL IUIAH, &JIrOopuTM PCINCHHA 3aaauiM (HJIM cro qam),
BRIOMpaTh CMNOCO0 peIieHHA ¢ YYETOM HMEIOMMXCA PecypcoB H CODCTBEHHBIX
BO3IMOXHOCTEH, apryMeHTHPOBAaTe H KOPPEKTHPOBATh BapHAaHTHI pelleHui ¢ y4&ToM
HOBO# HHDOPMALIHH.

CaMoKONTPOIB:

* RIaZeTh CrocobaMy CaMONpPOBEPKH, CAMOKOHTPOJIA MPOLECca H Pe3yabTarTa peleHis
MaTeMaTHYeCKOH 3aJaun;

* NPEABHACTD TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTH MPH PEUICHHH 3a1ayH, BHOCHTH
KOPPEKTHBbLI B ACATEJLHOCTh HA OCHOBE HOBLIX ODCTOATENBCTB, HAMACHHBIX OHOOK,
BbIABJICHHBIX TPYIHOCTEH,

* OLICHHBATL COOTBCTCTBHC PE3YAbLTATA ACATC/IBHOCTH [OCTABICHHON LIENH H YCIOBHAM,
OOBACHATD NPUYHHBI TOCTHKEHHA WM HEAOCTHKEHHA LIeIH, HAXOAUTL OIIMOKY, 1aBaTh
ONEHKY NpHOOPETEHHOMY ONbITY,

NPEJAMETHBIE PE3YJIBTATHI

[Mpeamerubie pesyasrarsl ocBoeHus [lpumeproii pabodeli nporpaMMmel 110 MareMaTHKe
npejcTaBiedbl M0 rofaM obyueHHs B CHCAYIOUIHMX Pa3ie/ax MPOrpaMMbl B paMKax
OTACABHBIX KYpcoB: B 7—9 knaccax — Kypca «Anrebpa».

PazBuTHE JIOrHYECKHX TNPEIACTAB/IEHHH W HABLIKOB  JIOTHYECKOID  MBIILIEHHS
OCYHIECTBAAETCS HA MPOTIKEHHH BCeX JieT 00yUueHHs B OCHOBHOM 1IKOJIC B paMKax Beex
HasBaHHbIX Kypcos, llpennonaraercd, 4TO BBINYCKHHK OCHOBHOH WIKOJBI CMOXET
CTPOMTHL BbLICKA3bIBAHMA M OTPHLAHHA BbICKa3blBAHMH, PACNO3HABATE HCTHHHBIC M
JIOWHBIE BbICKA3bIBAHUS, IIPHBOJUTE IPHMEPB! H KOHTPIPHMEPDI, ORITANEET NOHATHAMU:
OMnpeaesieHHe, aKkCHOMa, TeopeMa, J0Ka3aTelbeTBO — H HAYUHTCS HCNOAL30BATE UX MPH
BLINOJHCHHH YYCOHBIX M BHEYUCOHbIX 3a/1a4.

OcBoenune yuebnoro kypea «Anredpa» B 7—9 Kiaccax OCHOBHON [IKOJBI AOMKHO
obecneynBaTh AOCTHAKEHHE CACAYIOIMX NPeaMeTHbIX 00pa30BaTe/IbHbIX Pe3yIbTaATOB!

7 knace AJITEBPA
Yucaa u evtqucienun

* BolONHATE, COYETas YCTHBIE H THCHbMEHHbBIE NPHEMBI, apidMeTHYecKrHe AeHCTBHA C
pPALHOHATBHBIMH YHCIAMH.



* Haxoauts 3nayeHus YHCHOBBIX BHIPAKEHHIl: PUMEHATL PasHoOGpPazHbie CHOCOOH M

NpHEMbL BBIMHCICHHA 3HAYEHHH NPOOHBIX BRIPOKEHHI, COACpPKAHX 0OBIKHOBEHHEIE H
AecATHYHBLIE IPOOH,

* llepexoants or ommoil Qopmbel 3anMcH uHCeA K ApyTOif (npeobpazoBbiBaTh
OECATHUHYIO IPO0b B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YaCTHOCTH B
DECKOHEYHYIO JCCATHYHYIO J1po0b).

* CpaBHUBaTL M YNIOPAZIOYHBATL PALMOHATEHEIC YHCIA,
* OKpyriare uHcia.

* BBINONHATE NPUKHAKY M OUEHKY pe3ViIbTaTa BBIMHCICHMIL, OIIGHKY 3HAYCHHH
YHCIIOBBIX BhIpaKeHHHA.

* BoinonusaTs JeiCTBUS CO CTENEHAMH C HaTYpaibHLIMH MOKa3aTEe/IAMH,
o7 l'lpumeum NPH3HAKH ACTHMOCTH, PATOKEHHUEC HA MHOKHTETH HATYpallbHbIX YHCeJT,

* Peatk MpakTHKO-OPHEHTHPOBAHHBIC 3A/1a4H, CBA3AHHBIE ¢ OTHOLICHHEM BeTHYHH,
NpONOPUMOHANBEHOCTEIO  BE/IHYHH, NPOUEHTAMH; HHTCPIPETHPOBATh  PE3YNbTaTHl
PelIeHHA 3aa4 ¢ yUETOM Orpanuyen i, CBA3AHHBIX CO CBOMCTBAMH PACCMATPHBACMBIX
00bEKTOB.

Anzebpaudeckue uPaMNcenus

* Hcnons3oBath anrebpauyeckyio TEPMHHONOIMIO M CHMBOJMKY, HPHMEHSTh €& B
pouecce ocBoeHHs y4eOHOro Mareprana.

* HaxonTs 3naverns OyKBEHHBIX BLIDOKEHUH [PH 3aZaHHBIX JHAYCHHAX [ICPEMEHHBIX.
* Beimnonnats npeoSpajopaHHA LENOrO BHIPAKEHHS B MHOIOMNIEH NPHBEICHHEM
NOAOOHBIX ClAraeMbIX, PACKPLITHEM CKOGOK.

* BRIONHATE YMHOKCHHE OHOWIEHA HA MHOIOWICH M MHOTOWICHA HA MHOTOYJIEH,
NPHMEHATSL (POPMYIIBI KBaApaTa CyMMb H KBAAPaTa Pa3HOCTH.

* OCyIECTRAATS PamIoKEHHE MHOIOWICHOR HA MHOKHTEIH € MOMOIIBIO BHIHECCHUS 3a
CKOOKM ODLICro MHOKHTENA, IPYNIHPOBKH CAAraeMbiX, [PHMEHSHHA thopmyn
COKPALIEHHOTO YMHOKEHHA.

* IlpumvensTs npeobpasosanus MHONOWIEHOB UIA PEUICHHS PA3THYHBIX 33134 W3
MaTeMaTHKH, CMCAKHBIX MPEJIMETOB, U3 PCAlbHON MPAKTHKH,

* MHcnonwsosars  cpoiicTBa  crencHel ¢ HATYPAIBHBIMH  MOKA3aTeNsiMH  JUIA
npeodbpazoBaHus BeIPAKECHUIT.

Vpasnenun u nepasencmea



* Pemiath THHEHHbIE YPABHEHHA C OJHONH NePeMEHHOH, MPUMEHSs NpaBiia nepexoia or

HCXOAHOIO YPaBHEHHA K paBHOCHIBHOMY eMy. [IpoBepars, ARIAETCA 1M YHCIO0 KOPHEM
ypaBHeHus.

* [IpumensTs rpaduyeckne METO/IBI IPH PEILCHIH JIMHCHHLIX YPABHCHHH H HX CHCTEM.

* TMoabupars NpUMEPH! NAp MHCE, SABJSIOWMXCS PEIIEHHEM JIMHEHHOrO YpaBHEHHs ¢
JABYMS [ICPEMEHHBIMH.,

* CTpOHTh B KOOPIHHATHOH IUIOCKOCTH IpaduK JHMHEHHOIO YPABHCHMA C ABYMA
[CPEMCHHBIMU; [OJIb3YACH IPaQUKOM, MPHBOAUTEL IIPUMEPBI PEIISHHS YPaBHEHHS,

* Pemiats CHCTEMBI BYX JIMHHEHHBLIX YPaBHEHHH C JABYMSA NEPEMCHHBIMH, B TOM HHCAC
rpaHyecKn.

* CocraBiasaTh W pelaTh JIHHEHHOE YPABHEHHE WIH CHCTEMY JIMHEHHBLIX YPaBHEHHH Mo
YCIIOBHIO 3alayd, MHTEPHPEeTHPOBaTh B COOTBETCTBHHM €  KOHTCKCTOM  3a/a4H
NOJYYCHHBIH Pe3y/IbTaT,

Koopounamet u zpagpuxu. @ynxiuu

* HM3o0paxars HA KOOPIAMHATHOH NPAMOI TOYKH, COOTBETCTEYIOUIME 3a/aHHBLIM
KOOPJIHHATAM, JIY4YH, OTPC3KH, HHTCPBAIbI, 3AIMCHIBATE YHCIIOBLIE NPOMEXKYTKH Ha
anrepanyeckoM S3bIKe.

« OrMeyaTh B KOOPIHHATHON MJOCKOCTH TOMKH MO 33aHHBIM KOOPAHHATAM] CTPOHTH
rpaduks nuHeiinbix Gyukunid. Crpouts rpaguk GyHkuHs y = |x|.

* OnuchBaTL ¢ NOMOWBK) (PYHKUMH M3BCCTHBIC 3aBHCHMOCTH MEKLY BEIHYHHAMM:
CKOPOCTb, BPEMsi, PACCTOSHHE, LIEHA, KOJIHYECTBO, CTOMMOCTL; MMPOU3BOANTEIBHOCTS,
Bpems, 00bém paboTsl.

» HaxoauTs 3uHavenne QyHKIMN N0 3HAYCHHIO & apryMeHTa.

* [Tonumars rpaduuecKiil CNOCOO NPEACTABICHHA H aHaNK3a HHPOPMALIMK, HIBICKATD
M MHTEPHNpEeTHpOBaTh HMHPOPMAUMIO M3  rpadMKOB pealbHbIX NPOLECCOB H
3ABHCHMOCTEN,

8 kaace AJIT'EBPA

Yucaa u spiqucaenun

* Ucnone30BaTh HavallbHbIS NPEACTABACHHA O MHOKECTBE AEHCTBHTEILHEIX YHCEN JUIN
CpaBHEHHMA, OKPYITIEHHA H BbIMMC/ICHUH; HM300pamarb ACHCTBHTEIbHBIE YHTIA TOYKAMH
Ha KOOPAHHATHOH MPAMOH.



* IIpaMenaTs NOHATHE apHPMETHUECKOr0 KBA/IPATHOTO KOPHA, HAXOAMTh KBAAPATHHIE
KOPHH, HCIONb3YA MPH HEOOXOMMMOCTH KAMLKYJISTOP; BBRIIOJHATH npeobpazoBanus
BhIPXKEHMI, COIepKaIIMX KBAIPATHbIC KOPHH, HCNONb3YS CBOMCTBA KOPHEH.

* Mcnoss3oBars 3anmuck GOMBILMX W MANBIX YHCEN C TIOMOUIBIO JECATHYHBIX Apobeit u
CTerneHeH unena

Ancedpauueckue esipadncenus

* [IpuMeHsiTs NOHATHE CTENeHH C LEAbIM [I0KA3aTeIeM, BBUIONHATL peodpa3oBaHHs
BBIPAKEHHI, CONEPKAILUX CTCICHH C LICIBIM MOKA3aTeNIeM,

* BEIoauaTs TOAACCTBEHHbIC NPeoOpa3oBanius PAIIHOHANBHLIX BHIPAKCHHI Ha OCHOBE
PaBu ICHCTBHMIH HAZl MHOTOYJICHAMH H AredpaHvecKuMu ApobaMu.

* PackiiaasiBaTh KBAAPATHLI TPEXWIEH Ha MHOKHTEIH,

* Ilpumenars npeobpajoBanus BBHIPAKEHMA NS PELUCHHS PasATMuHBIX 3a71a4 W3
MaTeMaTHKH, CMEKHBIX [IPCAMETOB, H3 PCAILHOH ITPAKTHKH.

Ypasnenus u nepasencmea

* Pewarh JHHEWHBIE, KBAAPATHLIC YPABHCHHN W PAUMOHATLHBIE YPABHCHHA,
CBOJAILMECA K HHM, CHCTEMBI JIBYX YPaBHEHHH C IBYM [1EPEMEHHBIMH.

» IlposoanTs npoctefimme WCCNEJOBAHHA YPABHCHHMH M CHCTEM YpaBHEHMi, B TOM
HHCIE ¢ MPUMEHCHHEM IpadMyecKux npeacTasinenwi (YCTaHARIHBATH, MMCCT W
YPaBHEHHE WM CHCTCMA YPABHCHMH pPeUIeHHs, eCld HMEET, TO CKOJILKO, U 11p.).

* Ilepexoants 0T cnoBecHOH (GOPMYTHPOBKH 3afaun K e€ anrebpanueckoil MomenH ¢
MOMOIIIBI) COCTABJICHHA YPABHCHHA MIIH CHCTEMbl YPABHEHHH, WHTEPNPETHpOBATH B
COOTBETCTBMH C KOHTEKCTOM 3a/1a4H NOMYHeHHBIA pe3yJibrar.

* IlpumensTs CBOHCTBA 9YHCIOBBIX HEPABCHCTB /I8 CPaBHEHHMSA, ONEHKH; pellarh
JHHCHHBIC HCPABCHCTBA € OHON MepeMeHHoi M MX CHCTeMbl; jJasarth rpaduyeckyro
HIUTIOCTPALMIO MHOKECTBA PEIIeHHH HEPABEHCTBA, CHCTEMBI HEPABEHCTR.

Dynkyuu

* [llonwumare © wHenoab3osare (QYHKUHOHANLHLIE TNOHATHA H  A3BIK  (TCPMHHLL,
CHMBONIHUCCKHE 0003HAYEHHA), ONpPenesATh 3HAYeHHE (QYHKUHMH [0 3HAYCHWIO
apryMeHTa; ONpeaessTh CBOHCTBA (PYHKUHH 110 e& rpaduky.

* CtpouTs rpadmxn amemenTapusX Gyaxumii Buaay =k /x, y =x%, y=x", y = Vx,
y = |x|: onHcBIBaTEL CBOHCTBA YHCAOBOMH (QYHKUMH 110 ¢& rpaduky.
10



9 kaace AJITEBPA

Hucha u eptvucienus
« CpasHuBaTh H YIOPALOYHBATE PALIHOHATLHBIC H HPPAIMOHAILHLIC YHCE,

* BuinonusaTs apudmeTHueckne IeHCTBUS C PALMOHANBHBIMH YHCIIAMH, COYETaA YCTHbIC
M NHCBMEHHBIC IPUEMBI, BBIOIHATE BBIMHCJICHHS ¢ MPPALHOHATEHBIMH HHC/IaMH.

* HaxoauTh 3HAYEHHS CTENEHEeH ¢ UCABIMM [OKA3aTe/IAMH H KOPHEH, BLIMHCIATH
HAMCHHUA YHCIIOBbLIX BBIPAKEHHH.

* OKpyrasaTh ACHCTBHUTC/ILHBIC YHCIIA, BBINOIHATE NMPHKHIKY Pe3yibTara BRIYHCIACHHHA,
OUEHKY YHCJIOBLIX BEIPAKEHHH.

Ypasnenun u nepasencmea
* Pewiars JIMHEHHBIC W KBAIPATHBIC YPaBHEHHA, YPABHEHHN, CBOAALIHCCH K HHUM,
npocreifmne ApoOHO-palHOHAIBHBIE YPaBHEHHS.

* Pewars CHCTEMBI ABYX JIHHEHHBIX YPaBHEHHH C JIBYMS NMEPEMEHHBIMHM M CHCTEMBI JIBYX
YPABHCHHI, B KOTOPbIX O/IHO YPABHCHHE HE ABIACTCH JIMHEHHEBIM.

» Pemate TeKCTOBbIC 33734 anreOpauyeckum crnocodOM ¢ MOMOILBI) COCTABICHHA
YPaBHEHHA HWIIH CHCTEMBI JIBYX YPaBHEHHI C JIBYMA NepeMEeHHbIMH.

* [lpoBoauTh MPOCTEHIIHE HCCIENOBaHMsA YpPaBHEHHH M CHCTEM YpaBHEHHH, B TOM
YyHCAe C MpPHMCHEHMEM rpaduuecKuX NPCJACTaBNCcHUI (YCTAHABIMBATL, HMEET JIH
YPaBHCHHE HIH CHCTEMA YPaBHEHHH perieHns, eCilH MMeeT, TO CKOIBKO, i 11p. ).

» Pewars JMHEHHBIC HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA: M300pamars peuenne
HepapeHcTn Ha YHCIIOBOH npsmoﬁ, 3aMUCBIBATD PCLUICHHC C IMTOMOLLLID CHMBOJIOB.

* Pewiath CHCTEMBbl JMHEHHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKIOUAIOIINE
KBaJIPaTHOE HEPABCHCTBO; H300PaXKATH PCLICHHE CHCTEMbl HEPABEHCTB HA HHCJIOBOH
NPAMOIA, 3aMHCHIBATH PELICHHE C MOMOIIBLIO CHMBOJIOR.

* Mcronb30BaTh HEPABSHCTEA NPH PEHIEHHH PAXTHYHLIX 3aaY.

DyHryuu

* Pacnoszsasars QyHKuUMM  M3yudeHHLIX BHAoB. [lokadbiBaTh  CXEeMaTHHYECKH

pacnoNnokeHne Ha KOOPAHHATHON IuIockocTh rpadukos GyHKuMi Buga: y = kx, y = kx
9

+by=k/Xxy=ax"+bx+c,y= X',y = VX, ¥y = |x| B zaBrcumocTH OT 3HaueHHil

KOMDHUHEHTOB; ONKCHIBATD CBOHCTBA (DyHKUMA.

* CTpoHTh W H300pakaTh cxeMaTHUeckH rpaky KBaJpaTHYHBIX QYHKUMH, ONHCKIBATEL
CBOHCTBA KBAApaTHUHBIX (PyHKUMI 110 HX rpadukam,



* Pacnoznasath KBajpatHYHyW QYHKUMIO 10 (OpMyse, NPHBOAMTE NPHMEph
KBAIpaTHHHLIX QYHKIMI 13 peaNbHOH KH3HH, (PH3UKH, FeOMETPHH.

Apumemuneckas u 2eomMempuseckan npozpeccu

* Pacno3naBare ApHOMETHHYECKYI0 H TE€OMETPHYECKYIO NPOrpPeccHH IpH  PasHBIX
cnocobax 3ajaHus.

* BuInomssaTe BHYHCIEHHA ¢ MCHONb30BaneM (GOPMY N-I0 WieHa apudMeTHIecKkoil 1
reoMeTPHYECKOH nporpeccuii, CyMMBI MEPBhIX N YWICHOB.

* M3obpaxkars wiens 10cae10BaTeNBHOCTH TOYKAMHE HA KOOPAMHATHOMN MIOCKOCTH.

* Pewmars 3anaum, CBA3AHHBIE ¢ YHCJIOBLIMH NOCIICA0BATCIIbHOCTIAMHY, B TOM YHCIE

3a/Ia48 M3 peanbHOH KM3HH (C  MCIIONB30BaHHEM  KadbKyJATOpa, uMpPOBBIX
TEXHOJIOTHIT).

Conepxanne yuebnoro kypea (no rogam odyuenus)



7 kaace AJITEBPA

Yucaa u emuuciaenun

PaunonaasHble uncaa

Jpobn OOBIKHOBEHHBIC M JCCATHUHbLIC, NEpeXxon oT oAHOH dopmer 3anucH apodel K
apyroii. [loHfTHE pauMOHAIBLHOrO 4YHCIA, 3aMHCh, CPaBHEHWe, YNOpAJoYMBaHHE
PALUMOHAIBHBIX YHCeN, ApHPMETHYECKHE [CHCTBUA € PAIMOHANBHBIMH YHCIAMH.
Pemenne 3aa4 13 peasibHON NPAKTHKH HA YacTH, Ha ApoOu.

CTenens ¢ HaATYpaTbHBIM TOKazaTesieM: onpeieneHue, npeodpasoBaHie BLIPAKCHHH Ha
OCHOBE ONPCAC/ICHHUS, 3aNUCh OONBLIHX YMuCen,

[MpouenTs, 3anmuch NPOUEHTOB B BHje ApoOu U apobu B BHAe npoueHTOB. TpH
OCHOBHBIC 3a/1a4H HA NPOLIEHTHI, PellieHHe 3a1ay U3 PearLHOM NPakTHEH,

anMCHCHHC NPH3HAKOB JCJIHMOCTH, Paz/iOKEeHHE HA MHOKHTETH HATYyPUIBHLIX HYHCEIL.

PeaibHbIC 3aBHCHMOCTH, B TOM MHCIE npiamMas 1 oﬁpamaﬂ NPONOPHHOHATBHOCTH.

Ancedpauneckue ebipalicenun

[MepeMeHHbIC, YHCI0BOC 3HAYCHUE BBIPAKCHUA ¢ NepeMeHHOo. JlonycTHMble 3HAYEHUA
nepeMernbiX. [Ipeacrapnenne 3aBHCHMOCTH MENILY BelIHYMHAMH B BHIe (OpMYIILL
Boiuncnenus no gopmynam.

[peobpaszosanue OyKBEHHBIX BHIPDAKCHHH, TOXIECTBEHHO pPaBHBIE BBHIPUKCHHA,

npasiia npeodpazoBaHHs CyMM H TNPOM3BEACHHIl, NMpaBHAa PackpbiTHA CKOGOK H
NMPHBEJACHHA I'IOIIOGHMX claracMbix.

CBOHCTBA CTENEHH C HATYPAIbHBIM ITOKA3ATE/ICM,

Oanounensl #  MHorowieHsnt. Crenedb MuHorowieHa., ClokeHHe, BblMHTAHKE,
YMHOKEHHEe MHOTrO4WIeHOB. PopMy/ibl COKPAEHHONO YMHOKEHHA: KBAJPAT CyMMbl H
KBaapar pasHocTd. QopMysia pasHOCTH KBaiparos. PadioKeHUE MHOIOWICHOB Ha
MHOACHTCIIH.

Vpasuenus

YpaBHeHHE, KOPEHb YPaBHEHHA, Npasuia npeodpa3oBaHHs ypaBHEHHS, PABHOCHIBHOCTD
YPaBHECHMIA,

JInneitHoe ypaBHEHHE ¢ OJHON NEepeMeHHOW, YHCIO KOpHeH JWHEeHHOro ypasHeHHA,
pelierne auHCHHBIX ypasHcHHH, COCTaB/ICHHC YPaBHCHHH M0 YCIOBHIO 3a1auM.
PeutcHue TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO YPaBHEHHH. 13



Jluneiinoe ypaBHEHHE C ABYMA NepeMEHHLIME | ero rpadguk. Cucrema AByX THHEHHBIX
ypaBHeHWA ¢ JIByMA TepeMeHHsIMH. Pelenne CHCTEM YpaBHCHMH  cnocoBom
noACTaHOBKA. [TpumMepsl pelnenns TEKCTOBBIX 3aa4 ¢ OMOLIBIO CHCTEM YPaBHEHHI.

Koopounamet u spagpuxu. @ynxyuu

Koopauuara Touku wa npavoii. Yncaosbie npoMexytkn. PaccTosnne Mexay ABYMsA
TOYKAMH KOOPIAHHATHOH 1IPSMOii.

[Ipamoyronenas cucrema koopansar, ocd Ox u Oy, AGcuMcca B OPAHHATA TOYKH Ha
KoopauHaTHOH [ulockocTu. [lpumepsl rpadukos, 3azaHHbix dopmyaamu, Yrenue
rpadHKOB peanbHLIX 3aBHCHMOCTEH,

[lonatne dynxumn. Ipadux pynxuwn. Croiictea QyHkumit. JTuueiinas dynxumus, eé

rpagmx. Ipadux gysxkunn y = |x|. I'paduueckoe pemenne THHSHHBIX ypaBHeHuil
CHCTEM JIHHEHHBIX YPaBHCHUHA.

8 knace AJITEBPA

Yucaa u estuucaenun

Ksagparusiff koperb M3 uucna. [MonstHe of uppamMoHansHoM uncae. JlecaTHuHble
NPHOIGKEHU  HppauHOHANBHLIX 4Heesl, CpoficTBa apudMeTHHECKHX KBaJpaTHBIX
KOpHEH W HX NPHMEHEHHE K NpeodpasoBaHHIO YHCIOBBIX BHIPAKCHUI H BLIMHCICHHAM,
JlelicrBuTe/ibHbIC YHCTA.

Crenens ¢ ne/ibim nokasarenem 1 eé ceoicrea. CTaHIapTHas 3aIMCh YHCITa.

Anzebpauneckue sviparcenun
Kpanparabiii tpéxunen; paznoxenne KBaapaTHOTO TPEXWICHA HA MHOKHTETH.

AnreOpanueckas apobe. OcHoBHOe cBoiicTBo anrebpanueckoit apodn. Cnoxenue,
BRIYHTAHHE, YMHOXKCHHE, aenenwe anrebpaudeckHx apobeil.  Panmonanbabie
BLIDAKCHMA # HX Tpeobpa3zosaHKe.

Vpasnenus u nepaserncmea
Kpagpardoe ypasienne, dopmyna kopHeif ksaiparioro ypasnenus. Teopema Buera.
Pemienne ypasHeHHH, CBOARMXCS K AnHeHHbIM H KBaapaTHbiM. [Tpocreiinme apoGuo-
pPALHOHAILHLIE YPABHEHHA,
I'papmuecxas uuTepnperains ypaBHeHHH C ABYMS NCPEMCHHBLIMH H CHCTEM JIHHEHHBIX
YPaBHeHHH C JBYMA nNepeMcHHbiMM. [IpuMepsl pemieHHus CHCTEM HEIHHEHHBIX
YPaBHEHHH ¢ [IBYMSA NCPEMCHHBIMH,
Pemenue TeKCTOBBIX 3a1a4 alredpanuecknM cnocobom.

14



UucnoBbie HepaseHCTBA W WX CBOHCTBAa. HepaBeHCTBO € O/HOH nepeMeHHOM.
PaBHOCHIBHOCTD HepaBeHCTB. JInneHHbie HepageHcTsa ¢ OAHON nepeMernoi. Cucremn
JIMHCHHBIX HCPABCHCTB ¢ OHON NEPEMCHHOMN.

Dynkyuu

[Mousrie dyuxkuun. OdnacTs onpeaeseHus H MHOKECTBO 3Ha4eHHnH QyHKIHH. Cnocodsl
3ananus hyHKUMIL.

['padpux ¢ysxumnu. Yrenne cpoiicte dyuxumn no eé rpapuxy. INpumeps rpadukos
(yHKIHA, OTPAKAIOWIMX PCATBHBIC TPOLECChI.

(DYHKIHH, OMHCHIBAIOIME NPAMYIO 1 OBPaTHYIO MPONOPLUHOHATLHEIC 3ABHCHMOCTH, HX
rpapuky. DyHknum y = X', y=x",y=Vx,y = |x|. Tpaduueckoe peiiesne ypasHeHui 1
CHCTEM YPaBHCHHIAL.

9 kaace AJITEBPA
Hucha u ebIMuCIeRuUR
JelicrBuTeILHBIC YHCAA

PanHoHaNbHBIE YHCIA, HUPPANMOHAILHBIC YHCIY, KOHCUHBIC M OCCKOHCUHbIE
JAecATHYHbIE IpoOH. MHOKECTBO ACHCTBHTEIBHBIX YHCE; NEHCTBHTENBHLIE YHCIA KaK
OeckoHeuHsie JAecaTHUHbIE APoOH. B3auMHO OAHOZHAYHOC COOTBCTCTBHC MEKILY
MHOKECTBOM ACHCTBHTEAbHBIX YHCEN H KOOPAHHATHON NIPAMOI,

CpasHenne AeHCTBHTENLHBIX MHCEN, apudMeTHHecKHe NeHCTBHA ¢ NeiCTEHTEILHBIMA
YHCITAMH.

Hiamepenns, npubankeHns, ONeHKH

Pa3Mepnbl 00BEKTOB OKPYXKAIOMIEr0 MHPE, UTHTEILHOCTL MMPOLECCOB B OKPYKAIOUIEM
MHPE.

[pubnmkéHHoe 3HA4CHHE BEIHYHHBI, TOYHOCTb NpuOIHKenus. OKpyrieHHe HHce.
[pHKHAKA ¥ OLEHKA Pe3yALTATOB BHIMHCICHHH.

Ypasnenun u nepasencmea
Ypasnenus ¢ 0100l nepemMennoii
JInneitnoe ypasuenne. Peulenne ypasHeHuH, CBOAALMXCH K JIMHCHHBIM,

KsanparHoe ypasHenue. Pemnende ypaBHeHH#d, CBOASIMXCA K  KBaJApaTHBIM.
buksanparHoe ypasHeHue. [IpuMepst pelueHus ypastHeHMi TpeTbeH u uerséprol
creneneii pauoKeHHeM Ha MHOXKHTEIIH.

15



Pewenne npoOHO-palHOHANLHBIX YPABHEHHH.
Pemienne TEKCTOBBIX 33/1a4 arebpanyecKuM METOA0M.

Cucrems! ypaBHeHuii

YpaBHeHHE C ABYMS NepeMeHHbIMH U ero rpadmk. Pemienne cHCTEM ABYX NHHEHHBIX
ypaBHeHWH ¢ ABYMA nepemexnbiMu. Pemienne cuereM AByX ypasHeHu#, OIHO 3
KOTOpbIX JIMHCHHOE, a Apyroe — BTopoil crenenn. I'paduueckas uurepnperanms
CHCTEMBI YPaBHCHUI ¢ ABYMS IepeMeHHBIMH,

Peuienne TekcToBbIX 3a1a4 anrebpanyeckum cnocobom.

Hepasencrsa

Yucnosbie HepaBeHCTBA H HX CBOMCTBA.

Pemienne JIMHEHHBIX HEPaBEeHCTB ¢ OHON nepeMennoil. PemeHne cuctTeM JHHEHHBIX
HEPABEHCTB ¢ OaHOH nepemenHol. Keaaparabie HepasencTea. | 'paduueckas
MHTCPIPCTALMA HEPABEHCTB H CHCTEM HEPABEHCTB C JABYMS MMEPEMEHHBIMH.

Dyuxuuu

Ksanpatiunas Qyskums, e€ rpapux w cpoiicrsa. [lapabona, koopamnarsi BepuMHE!
napaboJisl, 0Ch CHMMETPHH napabosl.

Cpadmkn pynxumii: y =kx, y =kx+ b, y=k/x, y =x",y = Vx, y = |x| n ux cBoitcTna.

Yucroswe nocredosamensnocmu

Onpenenenne # cnocobbl 331aHNA YHCIOBLIX M0C/IEA0BATEILHOCTEH

IMonaTne  9YHQIOBOH  nocseqOBaTEILHOCTH. 3anaHne  MOCNENOBATENBHOCTH
pexyppeHTHOit hopmynoii  hopmy0# n-ro wiena,

ApudmeTHieckas H reoMeTPHYCCKAast IPOrPecCHH

Apudmerniueckas H  reoMerpudeckas  nporpeccHH.  DopMyiasl  n-ro  wieHa
apHpMETHYCCKOH U reoMeTpPHYecKoll POrpeccuii, CyMMbl NEpBBIX N WISHOB,
Hzobpaxenne wWIeHOB apU(PMCTHUECKOH H FEOMETPHYECKOH nporpeccHii ToYKaMH HAa
KOOpAMHATHOH ruockocTH. JIuuelinwii u  oxkcnowenumanbHeii  pocr. Cnowmbie
MPOLIEHTHI.
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