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IHosicHuTEIbLHAA 3aIIHCKA

Pabouast mporpamma o anredpe 11 8 kiacca paspadotana ¢ yueroM tpedoBanuit @I'OC 00O,
YTBEPKJICHHBIM TNMpHKa3oM MuHucrepcTBa obpazoBaHus U Hayku Poccuiickoit deneparuu ot
«17» nexabps 2010 r. Ne 1897, B cOOTBETCTBUU C aBTOPCKO# mporpammoii A.I'. Mep3sik, B.b.
[Tomouckuit, M.C. Sxup, E.B. Bynko (Marematuka: nporpammsl : 5-9 knaccer A.I'. Mep3msik,
B.b. Ilonouckuii, M.C. Sxup, E.B. bynko /. — M. : Benrana-I'pad, 2013. — 112 c.) u YMK:

1. Anrebpa : 8 kmacc: yd4eOHUK ISl ydaIuxcs o01meoOpa3oBaTebHBIX yupexaenuin / A.T.
Mep3nsik, B.b. [Tononckwuii, M.C. Slkup. — M.: Benrtana-I'pad, 2015 r.

2. Anre6Opa : 8 kiace: TUIaKTHYECKUE MaTepraibl: COOPHUK 3a7a4 M KOHTPOJbHBIX padoT / A.T.
Mep3nsk, B.b. [Tononckwuii, M.C. Skup. — M.: Benrtana-I'pad, 2015.

3. Anrebpa : 8 kmacc: pabouas terpaapb Nel, No2 / A.T'. Mepansk, B.B. ITononckuit, M.C. Sxup.
— M.: Benrana-I'pag, 2015.

4. Anre6pa : 8 knacc: meroaudeckoe nmocooue / A.I'. Mepzisik, B.b. TTomonckuii, M.C. Sxup. —
M.: Benrana-I'pag, 2015.

[Iporpamma cocTaBieHa HWCXOAS W3 CIENYIOIIMX LEJNed HW3y4eHUs aneeOpbl B paMKax
dbenepalbHOT0O KOMIIOHEHTAa TOCYJIapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa (OCHOBHOTIO)
o0m1ero o0pa3oBaHus B OCHOBHOM IIIKOJIE:

1) 6 Hanpasnenuu MUUHOCMHO20 PA36UMUSL

* pa3BUTHE JOTMYECKOTO M KpPUTHUYECKOTO MBIIUICHUS, KyJIbTypbl peuYHd, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPHUMEHTY;

* popMHpOBaHUE y yUAIIUXCS UHTEIJICKTYAIbHOM YeCTHOCTH U OOBbEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEIILHBIX CTEPEOTHUIIOB, BBITEKAIOIINX M3 OOBIJICHHOTO OIIBITA;

* BOCIIUTAHUE KAa4YeCTB JIMUYHOCTH, O0ECTICUMBAIONIINX COIMATIbHYI0 MOOMIBHOCTB, CIIOCOOHOCTh
NPUHUMATh CAMOCTOSITEIIEHBIC PEIICHUS;

* (opmupoBaHME KaueCTB MBIIIJICHUS, HEOOXOMUMBIX [UIA aJanTalid B COBPEMEHHOM
nH()OpPMAITMOHHOM OOITIECTBE;

* pa3BUTHE MHTEpPECAa K MATEMAaTHYECKOMY TBOPUECTBY U MAaTEMaTUYECKHX CIIOCOOHOCTEI;

2) 6 MemanpeoMemHoM HAnpasieHul

* (popMupoBaHUe NpenCTaBICHUN O MaTeMaTHKEe KaK 4acTH OOIIeYeIOBEYECKON KYJIbTYpBI, O
3HAYMMOCTH MAaTEMaTHKH B Pa3BUTHH [TUBUIIN3AIIUN U COBPEMEHHOTO O0OIIECTBA;

* pa3BUTHE NPEJCTABICHUA O MaTeMaTHKe Kak (opMe ONUCAaHHUS W METOJEC IO3HAHUS
NEHCTBUTENILHOCTH, CO3JaHUE YCJIOBUH UIsi TNPHOOPETEHUS TIEPBOHAYAILHOTO  OIBITA
MaTeMaTHYeCKOT0 MOJICITUPOBAHUS;

* (QopmupoBaHue OOUIMX CHNOCOOOB MHTEIEKTYalbHOM JAESITEIBbHOCTH, XapaKTEPHBIX IS
MaTEMaTUKU M SIBJISIFOIIUXCS OCHOBOW TO3HABATENILHOW KYJIBTYPBI, 3HAUUMOMW JIJISl pa3IMYHbBIX
chep denoBeuecKou aesATeIbHOCTH;

3) 6 npeomemmnom nanpasienuu

* OBJIAJICHUE MATEMaTHYECKUMH 3HAHWSIMH M YMEHHSIMH, HEOOXOAWMBIMU JUIS TIPOJOIDKECHUS
oOyueHHs] B CTapIieil IIKOJIE WJIM HWHBIX O0IIe00pa30BaTeIbHBIX YUPSKICHHUIX, H3YUCHHUS
CMEXHBIX TUCIHUILINH, TIPUMEHEHHUS B TIOBCETHEBHOW )KU3HH;

e co3maHue (yHAaMeHTa I MaTeMaTHYeCKOrO pa3BHTHS, (DOPMHUPOBAHHS MEXaHHU3MOB
MBIIICHUS], XapaKTePHBIX TSI MATEMAaTHIECKOM IEITETbHOCTH.

Kypc anrebper 7-9 sBisercs 0a30BbIM JJIi MaTeMaTHYECKOrOo OOpa30BaHUS W Pa3BUTHUSA
MIKOJTBHUKOB. OTHOW M3 OCHOBHBIX LIEJECH W3YUYCHHS anreOphl SBISIETCS PAa3BUTHE MBIILUICHHS,
npexnae Bcero (opMHUpOBaHHE aOCTPAKTHOTO MBIIUICHHS. B mpoliecce w3ydeHHs anreOpsb
dopMHpyeTcsi JIOTHUECKOE U aJIrOPUTMHYECKOE MBIIIICHHE, a TaKKe TaKhe KayecTBa
MBIIIICHHS, KaK CHJIa, THOKOCTh, KOHCTPYKTHUBHOCTD U KPUTHYHOCTb.

OOyuenne anreOpe [AaeT BO3MOXHOCTh UIKOJBHHKAM HAYYUTbCS IUIAHUPOBAaTh CBOIO
NeSITeTbHOCTh, KPUTHUECKU OIICHUBATh ¢€. [I[pHHUMAaTh CaMOCTOSITENILHBIC PEIICHHS, OTCTAUBATh
CBOM B3I U YOCIKICHUSI.



Ha peanuzanuio gaHHOW mporpaMMmbl B COOTBETCTBUM C yueOHbIM IU1aHOM ¢(unmnama MBOY
«bonpmemokpunckoit CII» - Bszosckas OLLD» otBonutcs 8 ki — 3yac B Hepento; 105 yac B
TOJ.

OO0mas xapakrepucTuKa yueOHOro npeamera

Copepxanne Kypca anreOpsl B 7-9 kaccax mpeICcTaBiICHO B BUE CIEAYIONUX COACPKATETBHBIX
pazzenoB: «Anrebpa», «HucinoBble MHOXECTBa», «DYHKIUN», «IJIEMEHTHl MPHUKIAIHON
MaTeMaTHKW», «AnreOpa B HICTOPUYECKOM Pa3BUTHNY.

Coneprxanue pasaena «Anredpa» GoOpMHpYET 3HaHUS O MATEMATHYECKOM SI3bIKE, HEOOXOIUMBbIE
JUISL pelleHHs] MaTeMaTHYeCKHX 3aad, 3a/1a4 U3 CMEKHBIX TUCIUIUINH, a TAaKXKE MPAKTUIECKUX
3amad. M3yuenwe martepuana crnocoOCTBYeT (OPMHPOBAHMIO y YYAIIUXCS MATEMaTHYECKOTO
ammapara peuieHus 3a7a4 ¢ MOMOIIbIO YPaBHEHUIA, CUCTEM YPaBHEHUI U HEPABEHCTB.

Marepuan maHHOTO pasjeia NPEACTaBICH B aclekTe, CHocoOCTByOmEM (HOPMUPOBAHHIO Y
yYaluXcs YMEHHUs TMOJb30BaThCsl AITOPUTMAMU, CYIIECTBEHHAs POJb MPH 3TOM OTBOAUTCS
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUIEHUS — BaXXHOHW COCTaBIISIIOIIEH HWHTEIJIEKTYaJbHOTO
pa3BUTHS YETTOBEKA.

Copepxanue pasznena «UucioBble MHOXKECTBA» HAlEIEHO Ha MaTeMaTH4YECKOE pa3BUTHE
ydamuxcs, (OpMUPOBAHUE y HUX YMEHUS TOYHO, CXKATO WM SICHO M3JaraTh MBICIH B YCTHOH U
NUCbMEHHOW peun. Matepuan paszena pa3BUBAeT IOHATHE O YUCIE, KOTOPOE CBSA3aHO C
U3y4YEHHUEM JCHCTBUTEIbHBIX UHCEN.

Hens conmepxkanusa pasznena «DyHKUMN» - MOJNyYEHHE IIKOJIbHUKAMH KOHKPETHBIX 3HAHUU O
GYHKIIMM Kak BaKHEHIIeW MaTeMaTHUeCKOW MOJenu [Uisi OMHCAHHMs M HCCIEIOBAaHUS
pa3HOOOpa3HBIX MPOLIECCOB U SIBICHUN OKpy»karomero Mupa. CoOTBETCTBYIOUIMI MaTepuai
CIOCOOCTBYET pPa3BUTHUIO BOOOPAKEHUS M TBOPYECKUX CIOCOOHOCTEH yualiuxcs, YMEHHUIO
UCTIOJIb30BaTh Pa3IMYHbIC SI3IKH MATEMATUKHU (CJIOBECHBIN, CHMBOJIIMYECKUH, rpadudeckii).
Copepxanue paszena «DJEeMEHTbl NPUKIATHOW MaTeMaTHKW» PacKpBIBAIOT MPUKIATHOE U
IIPAKTUYECKOE 3HAYEHUs] MAaTEMAaTUKM B COBPEMEHHOM Mupe. Marepuan AaHHOIO paszaena
crnocoOcTByeT (OpPMHpPOBAHMIO yMEHHUS MPEACTaBIsATh U aHAJIM3UPOBATH  PA3IUYHYIO
UH(POPMALINIO, TOHUMAHUIO BEPOSITHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Pasnen «Anrebpa B HCTOPUYECKOM pa3BUTUW» NpeaHA3HAadeH g (OpMUPOBAHUS
NpPEJCTAaBICHUNA O MaTeMaTHKEe KaK YacTH YeJIOBEYECKOH KyJbTYpbl, JJs OOILEro pa3BUTHS
HIKOJILHUKOB, CO3/IaHUs KyJIbTYPHO - HCTOPUYECKOM Cpe/ibl 00yUeHUsI.

JInuHOCTHBIE, MPpeAMETHBIE M MeTalpeIMeTHbIe Pe3yJIbTAThl 0CBOCHHUS COJAePKAHUS Kypca
ajareodpa

CopneprxaHue 1 METOJMYECKUH anmapar yueOHUKOB CIIOCOOCTBYIOT (DOPMUPOBAHHIO Y yUaAIIUXCS
JUYHOCTHBIX, METAIPEIMETHBIX, NPEAMETHBIX pPE3yJbTaTOB OOy4YEHUs, COOTBETCTBYIOIIUX
TpeGoBaHUsAM (penepatbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOTO
o0mrero oOpa3oBaHUsI.

W3ydenue HOBOTrO cojepkaHus B Y4eOHHKAX COIPOBOXKIAETCS PACCMOTPEHHEM 3agad Kak
NPaKTUYECKOr0, TaK U TEOPETUYECKOIro XapakTepa. B yueOHMKax mpejcraBieHa pyOpuKa
«l'oToBHMCSI K M3yYCHHIO HOBOM TE€MBI», B KOTOPOH coJepkKarcs HEOOXOAUMBIE JUIS M3YUYCHHUs
HOBOTO MaTepuajla 3aJaud, JarTcsd PEKOMEHJAlMM [0 MOArOTOBKE K H3Y4YEHHIO HOBOIO
MaTepuana (TMOBTOPEHHUIO HEOOXOAMMBIX CBEACHHMH U3 MPOIAEHHOro). OTO MO3BOJSET
00yJaronMCcs ONPEILIISITh IIEIN CBOETO 00yUeHHUs, CTABUTh U (POPMYITHPOBATH JIJIsl ce0s HOBBIC
3ama4u B yueOe.

VYnpaxHeHuss Kaxaoro mnaparpaga COCTaBISIOT HECKOJIBKMX pyOpuk: «PerraeMm ycTHO»,
«YTpa)KHEHUs», «YTPAKHEHUs I NOBTOPEHHUsD), «['OTOBUMCS K HM3YyYECHHUIO HOBOW TEMBI»,
«YuuMes nenatb HecTaHAapTHble marum». Cucrema 3aJaHuUil IpeJCTaBlIeHa YNPaKHEHUSIMHU



Pa3IUYHOMN CIOXKHOCTHU (YETHIPE YPOBHS CI0KHOCTH), OPUEHTUPYIOLIUMH Ha pa3inyuHble (POPMBI
NEeSITeIbHOCTH, YTO IIOMOTaeT ydalluMcs B BBIOOpE WHAMBUIYalIbHOM 00pa30BaTeNbHOM
TPAaCKTOPHH.

B koHUE rnaB npHBENEHBl WMTOTH, B KOTOPBIX IEPEUYMUCICHBI IJIAHUPYEMBIE DPE3YJIBTaTh
o0yueHHsT; TaHbI 3a1aHus B TecTOBOM (hopme «IIpoBeph cels».

YMmenue  co3naBaTh  0000ILIeHMs,  YCTaHABIMBaTb  aHAJOTUH,  KJIACCH(PHULIUPOBATH,
CaMOCTOSITEIFHO BBIOMPATh OCHOBAaHHMSI W KPUTCPUH Ui  KJIACCU(PHUKAIMKA  TTO3BOJISIOT
(GopMHpOBaTh 3aJaHKsI HA YCTAHOBJIEHUE BEPHOCTU YTBEP)KJICHMS, a TaKKe Ha MpeACTaBICHUE
JAHHBIX B BUJIE TaONHI, rpadKoB, TuarpaMm, Ha padOTy C 3TUMH JTaHHBIMH.

Pasnen «Jlpy’)xuM C KOMIIBIOTEPOM», IIOJIHOCTBKO MHTEIPUPOBAHHBII M C COJAEPKAHUEM
y4eOHHMKA, W C COJACpKaHHUEM IHJAKTHYECKOT0 MaTephallia K HEMY, IT03BOJIICT YYHTEIIO
OpraHu30BaTh yueOHBIH Mpoliecc Ha COBPEMEHHOM YpoBHe ¢ ucrnoib3oanuem MKT.
Jluunocmuuie pesyibmamoi.

BOCIIMTAHUE POCCUHCKON I'pa)XAaHCKOW MIECHTUYHOCTH: MATPUOTU3MA, yBaxeHUs K OTedecTBy,
OCO3HAHUS BKJIA/Ia OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKU;

OTBETCTBEHHOE OTHOIIEHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOydYaroummxcs K
CaMOpa3BUTHIO U CaMOOOPA30BAHNIO HA OCHOBE MOTHUBALIMU K O0YUYEHHIO U [TO3HAHUIO;
OCO3HaHHBII BBIOOP U MOCTPOEHUE AaJbHEHIIeH MHIUBUAYAIbHOW TPAaeKTOPUN 00pa30BaHUs HA
0a3e OpUEHTHUPOBKM B Mupe npodeccuil U MpodhecCHOHATBHBIX MPEANOYTEHUNH € Y4ETOM
YCTOMUMBBIX MO3HABATEJIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHMS YBAXKUTEIBHOTO
OTHOILIEHUS K TPYAY, PA3BUTHE ONBITA Y4aCTHS B COLMAIBHO 3HAYMMOM TPYJIE;

YMEHHE KOHTPOJIMPOBATh MPOLECC U Pe3yIbTaT yueOHON 1 MaTeMaTHUYECKOH e TeTbHOCTH;
KPUTUYHOCTh  MBIIUJICHUS, WHULMATABA, HAXOAYMBOCTb, AKTMBHOCTb IIPU  pELICHUU
MaTEMaTHYECKUX 3a1ad.

Memanpeomemmnvie pezyromamot.

YMEHHE CaMOCTOSATENBHO OINpPENeNATh LEelIU CBOero o0yueHHsl, CTaBUTh U (HOPMYJIUPOBATH IS
ceOs HOBBIE 3amaud B yu€Oe, pa3BUBaTh MOTHUBBI M HMHTEPEChl CBOCH IO3HABaTEIbHOU
JESTCIIBHOCTH;

YMEHHE COOTHOCUTBH CBOU JECUCTBUSA C IUIAHUPYEMBIMU PE3YyJIbTaTaMM, OCYILECTBIATh KOHTPOJIb
CBOEH JEATENIBHOCTU B INPOLIECCE JOCTHXKEHUS pe3yJbTaTa, ONpPENeATh CIIOCOObl IEHCTBUH B
paMKax TMpeIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBAaTh CBOU JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIICHUCS CUTYaLIUEH;

YMEHHE  ONpeAeNsATh IMOHATUS, CO34aBaTh  OO0OOIIEHHs, YCTaHABIMBaTh AHAJIOTHUH,
KJIaccu(pUIUpPOBaTh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS M KPUTEPHHU IS KIacCU(UKaLUY;
YMEHHE YCTAHABJIMBATh IIPUYHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PaCCyXkKICHUE,
YMO3aKJII0YeHNe (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTUN) U AeIaTh BBIBObI;

pa3BUTHE KOMIIETEHTHOCTH B 00JAaCTH HCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;

NepBOHAYAIbHBIC MPEJICTABICHHUS 00 UAEAX M O METOJaX MaTeMaTWKHU Kak 00 yHHMBEpCAIbHOM
A3BIKE HAYKU U TEXHUKH, O CPEJICTBE MOJEIMPOBAHUS SIBICHUN U IIPOLIECCOB;

yMEHHE BHUAETH MATEeMaTHYECKyl0 3aJauyy B KOHTEKCTe NpPOOJIEeMHOM CHUTyallud B APYTUX
JUCLUILINHAX, B OKPY XKaIOIIEeH KU3HU;

YMEHHE HAXOIUTh B PA3IMYHBIX HMCTOYHHKAX HHPOPMALKIO, HEOOXOIUMYIO JUIS peIICHHS
MaTeMaTHYeCKUX NpoOieM, U NMPEACTaBIATh €€ B IOHATHOM (popMe, MPUHUMATh pEIICHUE B
YCIOBHSAX HETIOJHON MIIM U30BITOYHOM, TOYHOM MM BEPOSATHOCTHON HH(pOpMaIumy;

YMEHHE TOHMMAaTh M HCIOJIb30BaTh MAaTEMaTHYECKUE CPEACTBA HAMIAJHOCTH (Tpadukw,
TaOJIUIIBI, CXEMBI U Ap.) AJIs WIUTIOCTPALUU, MHTEPIIPETAIIH, apTyMEHTAlINY;

YMEHHUE BBIJIBUTaTh TUIOTE3b] IPU PELICHNUH 33/1a4K, IOHUMATh HEOOXO0AUMOCTb UX IPOBEPKH;
MIOHUMaHUE CYLIHOCTH AJITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JEHCTBOBATH B COOTBETCTBUU
C TIIPEUI0KEHHBIM AJITOPUTMOM.

IIpeomemmnvle pe3yromamat:

OCO3HAaHHE 3HAYCHMSI MATEMATUKH Ul TIOBCEAHEBHOM )KM3HU Y€JI0BEKa;



NpeCTaBICHUE O MATEMAaTHIECKOM HayKe KakK cepe MaTeMaTHIECKON JAesITeTbHOCTH, 00 dTanmax
e€ pa3BUTHs, O €€ 3HAUUMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALINY;

pa3BUTHE YMEHUH paboTaTh C y4eOHBIM MAaTEMAaTUYECKHM TEKCTOM (aHAJIM3UPOBATH, U3BJICKAThH
HE00X0uMy10 HMH(pOpMAIMIO), TOYHO M I'PaMOTHO BbIpaXKaTb CBOM MBICIM C MPUMEHEHHEM
MaTeMaTHYECKOW TEPMHHOJIIOTUM W CHUMBOJHKH, IPOBOANTH KIACCH(PHUKALINHU, JIOTUIECKHE
000CHOBAHHS;

BJIaJIcHHE OA30BBIM MMOHATUHHBIM aIapaToM IO OCHOBHBIM pa3/ieliaM COACp KaHus;
NPaKTUYECKH 3HAYUMbIC MAaTeMaTHMYECKHE YMEHMsS M HABBIKM, UX NPUMEHEHUE K DPELICHUIO
MaTeMaTHYECKUX U HEMAaTEMAaTUIECKHX 3a/1a4, IPE/I0Iararomee yMEHHs:

BBITIOJIHATH BBIYUCIICHUS U ICHCTBUS C IeHCTBUTEIbHBIMU YHCIAMU;

pemaTh ypaBHEHUsI, HEPaBEHCTBA, CUCTEMBI ypaBHEHUI 1 HEPABEHCTB;

pelaTh TEKCTOBBIE 33Ja4l apU(PMETHUIECKUM CIIOCOOOM U C TIOMOIIBIO COCTABICHUS U PELICHUS
YPaBHEHUH, CUCTEM YPaBHEHUM U HEPABEHCTB;

n300paxkaTh (PUTypbl HA IUIOCKOCTH;

UCTIOJIB30BaTh alTeOpandecKuil «SI3bIK» IS OTIMCAHUS TPEIMETOB OKPYIKAIOIIETO MHUPA;
IPOM3BOJIUTH NMPAKTHUECKUE PACUETHI; BHIUMUCIECHUS C NMPOLEHTAMHU, BBIYMCICHHS C YMCIOBBIMU
MIOCJIEIOBATEIBHOCTMU;

BBITIOJIHATH TOXKJIECTBEHHBIE IPE0OPa30BaHUs pallMOHAIBHBIX BBIPAXKEHUH;

BBITIOJTHATH ONIEPAIH Ha/l MHOKECTBAMHU;

uccienoBaTh QyHKIUHU U CTPOUTH UX IpaduKH;

YUTaTh W UCIOJNB30BaTh WH(POPMALWIO, MPEICTABICHHYI0 B BHIEC TaONHIBI, TUArpaMMBI
(cronbyaroit uM KpyroBoii), B rpag)iueckoM BUJIE;

pemaTh MpocTeiIe KOMOMHATOPHBIE 3a/IaUH.

Copnepxxanue o0yuenus ajaredpsl 8 kiace

IToBTOpEeHne Kypca anredpsl 7 Ki1acca

Hensle BolpakeHusa. CTeneHb C HaTypalbHBIM IOKa3areneM. PopMyJibl COKpPaLIEHHOIO
YMHOKEHUSI. CHCTEMBI JIMHEHHBIX YPAaBHEHHUN C NIBYMSI NEepeMEHHBIMU. CHCTEMBI JIMHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

PanuonanbHblie ApodH

* Paninonanbubie 1poobu. OCHOBHOE CBOWCTBO PALlMOHATIBHOM IPOOH.

* CioXeHne U BBIYMTAHUE PALlMOHANBHBIX Ipo0el ¢ OJMHAKOBbIMU 3HaMeHaTensaMu. CroxeHne
U BBIUMTAaHME PpALUOHANBHBIX JpoOel C pasHBIMH 3HaMEHaTeIsIMH. TOXXKIECTBEHHBIC
npeoOpa30BaHus PAllMOHAIBHBIX BBIPAKEHUN

YMHOXEHHE U JielIeHHe pallMoOHaIbHBIX ApoOeil. Bo3BeneHne parmoHanbHOM qpoOu B CTENEHb.
ToxnecTBeHHbIE TPe0OPa30BAHUS PALMOHAIBHBIX BBIPAKEHUH

PannonanbHble ypaBHeHHs. PaBHOCWIIbHBIE ypaBHEHMUS.

CreneHs ¢ 1eabIM OTPULATENBHBIM MOKa3aTesieM. CBOMCTBA CTENIEHU C LIEIBIM [T0KA3aTeIeM

_k
OyHKIUA X u eé rpaduk
OcHOBHas _11elIb — BbIPAabOTATh YMEHHE BBINONHATH TOKIECTBCHHBIE MPEOOpa3OBaHUs

palMoOHATBHBIX BBHIPAKCHHM.

Tak kak JeHCTBHA € palMOHAJIBHBIMU ApOOSMHU CYHIECTBEHHBIM 00pa3soM ONHpAaroTCcs Ha
JNEUCTBHUSI C MHOTOWIEHAMHM, TO B Hadaje TEeMbl HEOOXOAMMO TOBTOPUTH C YYaIIUMHUCS
npeoOpa3oBaHus IENBIX BRIPAKEHUH.

['maBHOE MECTO B JaHHOM TeMe 3aHUMAIOT AJITOPUTMBI JCHCTBUN ¢ APOOSIMHU. Ydaluecs T0HKHBI
IHOHUMAaTh, 4TO CyMMy, pa3HOCTL, HpOI/ISBC,Z[GHI/Ie 1 4aCTHOC IIpOGGfI BCeraga MOKHO HpC,Z[CTaBI/ITB
B Buje apoou. [IpmoOperaeMbie B JaHHOW TEME yYMEHUS BBINOJHATH CIOKCHHE, BBHIYMTAHHE,
YMHOXXEHHUE U JieNieHHe Apo0eit sIBIISIOTCS OMOPHBIMU B MPEOOPa30BaHUAX IPOOHBIX BEIPAXKEHUI.
[ToaToMy wuM creayer ynaenuTh ocoboe BHUMaHue. HerenecooOpa3Ho TMepexonuTh K
KOMOWHUPOBAHHBIM 33JaHUSAM Ha BCE JCHCTBUS C JpOoOSIMH Tpexae, 4eM OyayT YCBOEHBI



OCHOBHBIC QJITOPUTMBL. 3aJaHusi Ha BCE NEHCTBUSA C OPOOSIMH HE JOJDKHBI OBITH H3JIHIIHE
IPOMO3AKUMU U TPYJOEMKUMH.

[Ipn HaxoxaeHUM 3HAYeHMH [JpoOeil [arTcs 3aJaHus Ha BBIUMCIEHHUS C  I[IOMOIIBIO
KaJIbKyJISITOpa. B aHHON Teme pacIIMpsIIOTCS CBENEHUS O CTATUCTUYECKUX XAPAaKTEPUCTHUKAX.
BBoautcs noHsATHE CpeIHEr0 rapMOHHYECKOTO PsAJIa MOJIOKUTEIBHBIX YHCEIL.

N3ydenune TeMbl 3aBepIIacTcs pacCMOTPEHUEM CBOMCTB rpaduka QyHKIHN X,

KBaaparHbie kopan

OyHKIMA Y = X° 1 eé rpaduk

KBampatueie kopHH. Apu]MeTHYeCKHH KBaApaTHBIA KopeHb. CBoWCTBa apu(METHUECKOTO
KBaJpaTHOro KopHs. ToxxaecTBeHHbIe MPpeoOpa3oBaHus BBIPAKEHUH, collepKallluX KBaJpaTHbIE
KOpPHH.

MHO0K€CTBO U €r0 IEMEHTHI.

[TonmHO)ecTBO. Onepanuu HaJl MHOKECTBAMHU.

Oyukums Y Vx u eé rpaduk

OcHoBHasi _Liedb — CHUCTEMATU3UPOBATh CBEACHMS O palMOHAIbHBIX 4YHCIAaX W JaTh
npejacTaBieHue 00 HMppalMOHAJIbHBIX YHUCJAX, pacIlUpUB TEM CaMbIM IOHSTHE O YHCIE;
BbIpabOTaTh yMEHHUE BBINOJIHATH MPEeoOpa30BaHUs BBIPAKEHUH, colEp)KallUX KBaJpaTHbIE
KOPHH.

B naHHOI TeMe ydaluecs NOoJy4aroT HAa4aJlbHOE MPEACTABICHUE O MOHATHH IEHCTBUTEIBHOIO
grcna. C 3Toi neipro 00001Iar0TCs N3BECTHBIE YYAITUMCS CBEICHUS O PAIlMOHAIBHBIX YUCIIAX.
Jl1g BBeZieHMsI IOHATUS UPPALMOHAIBHOTO YHMCJIA UCIIOJIB3YETCSI NHTYUTUBHOE IIPEICTABICHHUE O
TOM, 4YTO KaXKIbI OTPE30K HMMEET JUIMHY M IIOTOMY KaXKIOH TOYKE KOOPAMHATHOM MPSIMOU
COOTBETCTBYET HEKOTOpoe uucio. [lokas3biBaeTcsi, 4TO CyLIECTBYIOT TOYKH, HE HMMEIOIINE
paIMoHaIBHBIX a0CITUCC.

ITpu BBenEHMH NOHATHSA KOPHS IOJIE3HO O3HAKOMHUTH YYAllUXCsl C HAXOXICHHEM KOPHEH ¢
IIOMOILBIO KaJIbKYJIATOPA.

OCHOBHOE BHUMAaHHUE YESACTCS MOHATHIO apu(pMETHYECKOr0 KBaJIpaTHOTO KOPHS U CBOIMCTBaM
apu(MeTHUECKUX KBAJPATHBIX KOpHEU. JlOKa3bIBAIOTCS TEOPEMBbI O KOPHE M3 MPOU3BEACHUS U

2
va' =[a|
,I[pO6I/I, a TaKXKXC TOXICCTBO y KOTOPBIC TOJIYUAalOT NMPUMCHCHUC B HpeO6pa3OBaHI/I$IX
Bblpa)KeHHfI, COACpIKAIMX  KBAaJAPAaTHLIC  KOPHH. CHGHI/IaJ'II)HOG BHUMAHHUC  YICIACTCA
a

OCBO60)K,Z[GHI/II-O OT HUPPALMOHAJIBHOCTU B 3HAMCHATCIIC I[pO6I/I B BBIPAKCHUAX BHUOA \/B
a

Vb i\/E . YMeH#e mpeoOpa3oBhIBaTh BBIPAKEHUSI, COACPKAIME KOPHHU, YaCTO HCIIOJIB3YETCS
KaK B CaMOM Kypce anredphbl, Tak U B Kypcax T€OMETpUH, anreOpsl U Haual aHaIu3a.
[Ipomomxaercst paboTa 1O pa3BUTHIO (YHKIMOHAIBHBIX IPEACTABICHUN  yYaIIUXCS.

PaccmarpuBarorcst pyHKIus y= \/;, ee cBoicTBa u rpaduk. [Ipu nzyuenun GyHKIuM y= Vx
_ vyl
MTOKa3bIBACTCS €€ B3aMMOCBS3b ¢ (PyHKITHEH y=x , e X > 0.

KBanparnbie ypaBHeHUA

KBanpaTtHble ypaBHeHMs. PelleHune HENMOJIHBIX KBajpaTHBIX ypaBHeHMH. (dDopmyrna kopHen
KBaJpaTHOro ypaBHeHus. Teopema Buera.

KBagpatsslii TpéxuieH.

OcHoBHasi 1eb — BbIpa0OTaTh yMEHHUS pellaTh KBaJpaTHbIE YpaBHEHUS U MpocTeiiine
paloOHaIbHbIE YPABHEHUS U IPUMEHATH X K PEILICHUIO 3a1a4.




B nauane tembl IpUBOAATCS NPUMEPHI PEIICHUS HEIMOJIHBIX KBaJApPATHBIX YpaBHEHUH. OTOT
MaTepHaj CUCTEMATU3UpYyeETCsl. PaccMaTpuBaroTcs anropuTMbl PEILIEHUST HEMTOJIHBIX KBAJAPaTHBIX
YPaBHEHUH Pa3Iu4HOrO BUAA.

OcCHOBHOE BHUMaHHUE CJIENYET YACINUTh PEIICHUIO YPABHEHUH BHA ax’+bx+c=0,tmea#0,c
UCHOJb30BaHueM (opMmynbl KopHe. B maHHON Teme ywamuecs 3HaKoMmsTcs ¢ (GopMyliaMu
Buera, BbIpaxkamomuMu CBA3b MEXAY KOPHSAMHM  KBAJpaTHOIO YpaBHEHMsI U €ro
koopdunmenramu. OHM HWCHONB3YIOTCS B JalbHEHWINIEM TIPH JIOKA3aTEIbCTBE TEOPEMBI O
pa3I0KEHUH KBAJAPAaTHOIO TPEXUWIEHA Ha JINHEHHBIE MHOXKUTEIH.

VYyamuecss oBJIaJieBalOT CIOCOOOM pELIEHUS APOOHBIX PALMOHAIBHBIX YPaBHEHUH, KOTOPBIN
COCTOMT B TOM, YTO PELICHUE TAKUX YPAaBHEHUI CBOJUTCS K PELIECHUIO COOTBETCTBYIOIINX LIEIIBIX
YPaBHEHUH C MOCIEAYIOINUM UCKIFOUEHUEM MOCTOPOHHUX KOPHEH.

W3ydyeHne MaHHOM TEMBI TIO3BOJISIET CYIIECTBEHHO pAcCIIUPUTh annaparT ypaBHEHMH,
WCITOJIB3YEMBIX JUIsSl pELIEHUSI TEKCTOBBIX 3a7a4.

IHoBTOpEHue



Coaepxanue Tem y4eOHOro pasaesia
Auredpa. 8 kiaacc
3 yaca B HeneJio, Becero 102 yacos

=
S S Koun XapakTepuCcTHKA OCHOBHBIX BH/0B
s = Conep:xaHue y4eoOHOTO P P A
z = 4ecTBO AeITeJIbHOCTH YYeHUKA
2, MaTepuaJia . N
= = 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHI)
I
I'nasa 1. [loBTOpeHnue 8
[{enbie BBIpaXeHUs. 1
CreneHb C HATypaJbHBIM MTOKA3aTEIEM. 1
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS. 2
CucreMbl JTUHEWHBIX YpPaBHEHUH C JABYyMS 3
NepEeMEHHBIMHU.
BxomHast koHTposIbHAs paboTa 1
I'nasa 1
37

PanmonaabHble BBIPAKCHUA




Homep
naparpadg

Conep:xxanue yue0HOro
MaTepuaJia

Koan
YeCTBO
4acoB

XapakTepucTHKA OCHOBHBIX BH/10B
AeITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

PanmonansHbie 1pobu

OcCHOBHOE CBOICTBO
panroHaIBHOU TpoOur

CI10’)KE€HHE U BEIYUTAHUE
paIMoHaIBHBIX Ipo0eii ¢
OIMHAKOBBLIMU 3HAMEHATEISIMU

CrnosxeHue v BBIYUTAHNE
paMoHaATBHBIX Ipo0Oei C pa3HBIMU
3HaMEHaTEeIAMU

Pacnoznasams nienvie panmoHalibHbIE
BBIp@XEHUS, IPOOHBIE pallMOHAIbHbBIE
BBIPQXXEHUS, PUBOJIUTH IPUMEPHI TAKHX
BBIpaKEeHU. [ | Popmyruposams .| lonpede
JIeHUs: PAallMOHATIBHOTO BBIPAXKEHUS,
JIOITyCTUMBIX 3HAYEHUI MTEPEMEHHOM,
TOXKJIECTBEHHO PABHBIX BBIPAKCHUH,
TOKJIECTBA, PABHOCUJILHBIX YPaBHEHUH,
palMOHAIBHOTO YPAaBHEHHUSI, CTETICHHU C
HYJIEBBIM MOKa3aTelleM, CTETIEHH C LIeTbIM
OTpHUIATENILHBIM ITOKa3aTelNeM,
CTaHJapTHOTO BUJA YKcia, 00paTHOU
MPONOPIMOHAIBHOCTY; || coticmeéa:
OCHOBHOE CBOMCTBO pallMOHAIbHOU
JIpoOM, CBOMCTBA CTETICHH C IEIbIM
MoKasaresieM, ypaBHeHUH, QyHKIIUN

k
y = o sUnpasuna: cioxeHus,

BBIUUTAHUS, YMHOKCHHUS, ACTICHUS
nIpoOeii, BO3BEICHHS IPOOH B CTETICHB;
YCIIOBHE PaBEHCTBA JPOOH HYIIIO.

[ /[oxazvieams CBOMCTBA CTETICHH C
LEeJIBIM MoKa3ateneM. [ | Onucvigamo
rpauUecKuil METO peieHuUs
ypaBHEHUN C OJTHOU

nepeMeHHou. [ | /Ipumensams OCHOBHOE
CBOICTBO palioHATBHON ApoOU 1is
COKpaIIeHHUs ¥ IpeoOpa3oBaHus IpoOeH.
[TpuBOoAUTH pOOH K HOBOMY (00IIEMY)
3HaMmeHareno. Haxonutes cymmy,
Pa3HOCTb, TPOU3BEJICHUE U YACTHOE
npoOeii. BBITIOHATH TOXIECTBEHHBIE
peoOpa3oBaHus PAIIMOHATBHBIX
BbIpaxeHUi. [ | Pewtams ypaBHEHUS

C NIEPEMEHHOM B 3HAMEHATENE

npoou. [ | l[Ipumensms CBOMCTBA CTENIEHU C
[EJTBIM TIOKa3aTeNleM s
npeoOpa3oBaHus

BBIpaXKEHU. [ | 3anuceieampb uncna

B CTaHJapTHOM Buje.| | Boinoausame

MIOCTPOCHHE U YTeHHE Tpaduka GpyHKIHH

k
y="
n

HOBTOpeHI/Ie n CUCTCEMaTUu3aluAa




=
S s Koun XapakTepuCcTHKAa OCHOBHBIX BH/0B
= Copepixanue yuedHOro
z = Aep y YecTBO AeATeTbHOCTH YYeHHKA
S 2 MarTepuaJa . .
= < 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHI)
|
y4eOHOTo MaTepuana
KonTponbnas pabora Ne 1 1
YMHOKEHUE U JIeJICHHE
5 | PAUMOHATLHBIX IpOOCii. 4
Bo3sBenenue pannoHanbHO# 1poou
B CTETICHb
5 ToxnecTBeHHBIE TPeoOpa3oBaHMUs 5
panMoHaIBHBIX BBIPAXKEHUH
[ToBTOpEeHUe U cUCTEeMaTH3AINS 1
yueOHOTO MaTepuaa
KonTponbhas padora Ne 2 1
2 PaBHOCHIIBHBIC YpaBHEHHUS. 5
ParmonanbHble ypaBHEHHS
8 CreneHsp ¢ 1eIbIM OTPUIATETFHBIM 3
nokaszaresem
9 CBolicTBa CTENEHHU C LEJIBIM 3
nokaszaresem
kK .
10 | @yHkuus y=—u e€ rpapux 3
X
[ToBTOpEeHUe U cucTEeMaTH3AIINS 1
y4eOHOro Marepuasna
OHTpOJIbHAs paboTa Ne
K 6ota Ne 3 1
I'nasa 2
KBaapaTHbie KOPHH. 23
JlelicTBUTEILHBIE UM CJIA
2 .
11 | Oynknus Y = X u e€ rpaduk 2 Onucvleams. TIOHATHE MHOXECTBA,
9JIEMEHTA MHOXECTBA, CIIOCOOBI 3a/1aHUS
KBangparHbie KOpHH.
. . MHOYECTB; MHOYKECTBO HATypPaIbHBIX
12 | ApudmMerndaeckuii KBapaTHBIA 3
KOpERS YHCEN, MHOXKECTBO IIEJIBbIX YHCE,
MHOYECTBO PAIlHOHAIEHBIX YUCET,
13 | MHOX€eCTBO U €ro 3JIEMEHTHI 1 MHO’KECTBO JICHCTBUTEIIBHBIX YHCET U
1 T O ——— ) CBSI3U MEXIY dTUMH YUCIIOBBIMU
MHOMKECTBAMIL MHOYECTBAMU; CBSI3b MEKIY
0ECKOHEUHBIMU JIECATHYHBIMU IPOOSIMH U
15 | YucoBkle MHOKECTBA 2 palroHaIbHBIMU, UPPAIIOHATHHBIMU
16 CoiicTBa apu(h)METHIECKOTO 3 THCTaMu.
KBaJ[PaTHOTO KOPHS Pacnosznaeamsv panioHaibHbIE U
uppanroHaibHbIe uncia. [[puBoauTh
17 | ToxnecTBeHHBIE TPEOOPA30OBAHUS )




Homep
naparpadg

Conep:xxanue yue0HOro
MaTepuaJia

Koan
YeCTBO
4acoB

XapakTepucTHKA OCHOBHBIX BH/10B
AeITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

BBIpaXXE€HUM, [ | coaepkammx | | kBaja
paTHbIE KOPHU

18

OyHKIMS Y = JXu eé rpaduk

MIPUMEPHI PAIlOHATBHBIX YUCEN U
UPPAIUOHATILHBIX YHCET.

3anucvieams ¢ TOMOLIBIO POPMYIT
CBOMCTBA IEWCTBUU C JEHCTBUTEILHLEIMUA
YUCTIAMH.

Dopmynuposamy:

onpeoeneHus: KBAIPaTHOTO KOPHS U3
Yyucia, apu(METHICCKOro KBaAPaTHOTO
KOPHSI U3 YUCJIa, PABHBIX MHOXECTB,
MOJIMHOKECTBA, TICPECCUCHHSI MHOXKECTB,
00bEeIUHCHHS MHOECTB;

ceoticmea: QYHKIUHA Y = X2,
apuMETHIECKOTO KBaIPATHOTO KOPHSI,

byHKIUN Y = Jx.

/Jloka3zvlieamv CBOMCTBA
apuQMETHIECKOTO KBaPATHOTO KO]ZZ)HSI.
Cmpoumw rpaduku GyHKIUNA Y = X" U

y=+x.

[TpuMeHSTH TOHATHE APUPMETUIECKOTO
KBaJpaTHOI'O KOPHsI JUIsl BBIYMCIICHUS
3HAYECHHUN BBIPAKECHUM.

Ynpowamy BeIpaxkenus. Pemars
ypaBHeHUsl. CpaBHUBATh 3HAYECHUS
BBIPAYKCHUU. BBITTOIHATH
npeoOpa3oBaHKE BBIPAXKEHUHN C
IIPUMEHEHHUEM BBIHECEHHSI MHOYKHUTES
U3-TI0]1 3HaKa KOpHS, BHECEHHE
MHOKUTEIS 110 3HaK KOPHA. BBINOIHAT
0CBOOOKJIEHUE OT UPPALIMOHATBHOCTH B
3HaMeHarese ApoOu, aHaIn3
COOTHOLLIEHUIN MEXy YUCIOBBIMU
MHOKECTBAMU U MX DJIEMEHTaMHU

HOBTOpeHI/Ie U cucreMarui3anus
y4eOHOTro MaTepuasia

KontponsHas padota Ne 4

TI'naea 3
KBaapaTHble ypaBHeHust

29

19

KBanpathsle ypaBHeHus. Pemenue
HETIOJHBIX KBA/IPATHBIX YPaBHEHUN

20

dopmyia KOpHEN KBAaIPaTHOIO
ypaBHEHUS

21

Teopema Buera

Pacnosznasams v npuBOAUTE TPUMEPHI
KBaJPAaTHBIX YPAaBHEHUU Pa3IMYHBIX
BUJIOB (TTOJIHBIX, HETIOJTHBIX,
MPUBEIEHHBIX ), KBAJAPATHBIX TPEXUIICHOB.
Onucviéamsy B 001IEM BUJIEC PELLICHHE




Homep
naparpadg

Conep:xxanue yue0HOro
MaTepuaJia

Koan
YeCTBO
4acoB

XapakTepucTHKA OCHOBHBIX BH/10B
AeITeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBbIX AeHCTBHI)

HENOJIHBIX KBAaPATHBIX YPaBHEHUH.
Dopmynuposamy:.

onpedenenus: ypaBHEHHUs TIEPBOi
CTEIICHM, KBAIPaTHOI'O YPAaBHEHUS;
KBaJIpaTHOI'O TPEXWJIEHA, TUCKPUMUHAHTA
KBaJIpaTHOI'O yPaBHEHUS

Y KBaJPAaTHOT'O TPEXUJIEHA, KOPHSI
KBaJPaTHOIO TPEXUJIEHA; OUKBAIPATHOTO
YpaBHEHHS,

c60ticmea KBaIpaTHOTO TPEXUIICHA;
meopemy Bueta u oOpaTHyo eif Teopemy.
3anucvieams 1 10Ka3bIBaTh GOPMYITY
KOpHEW KBaJIpaTHOI'O ypaBHEHUSI.
HccnenoBaTh KOJIUYECTBO KOPHEH
KBaJIpaTHOI'O YPAaBHEHUS B 3aBUCHUMOCTH
OT 3HaKa €ro JMCKPUMHUHAHTA.
Lokazvieams meopemoi: Buera (mpsimyro
1 00paTHY10), O Pa3I0KECHUH
KBaJIpaTHOI'O TPEXUJIEHA HA MHOXKUTEIH,
0 CBOMCTBE KBaJPATHOTO TPEXUIICHA

C OTPHULATEIbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPAX METOJL 3aMEHBI
[IEPEMEHHOM IS PEIICHNS YPAaBHEHU.
Haxooumb KOpHU KBaJIpaTHBIX
YPaBHEHUH PAa3IMUHBIX BUOB.
[Tpumensats Teopemy Bueta u oOpaTHyO
el TeopeMy. BBITIOIHATH pa3inoKeHue
KBaJIPaTHOrO TPEXWJICHA HA MHOXKHUTEIIH.
Haxonuts KOpHH ypaBHEHUN, KOTOPBIE
CBOAATCA K KBaapaTHeIM. COCTaBIIATH
KBaJIpaTHbIE YPAaBHEHUS U YPABHEHHUS,
CBOJSIINECS K KBAIPaTHBIM,
ABJIAIOINECS MATEMAaTUUECKUMU
MOJIEJISIMU PEabHBIX CUTYyalUH

Kontponbnas pabora Ne 5

22

KBanpaThslii TpéxuneH

23

Pewmenne ypaBHeHui, KOTOpbIE
CBOJATCA K KBaJpaTHBIM
YPaBHEHUSAM

24

ParnmonanbHble ypaBHEHHS Kak
MaTeMaTHYeCKHE MOJIETN
peasbHBIX CUTYyalui

HOBTOpeHI/Ie U CUCTEMAaTU3anua




=
S s Konu XapaKkTepucTHKAa OCHOBHBIX BUI0B
s = Conep:xkaHue y4eo0HOT0 P P A
= YecTBO AeATeTbHOCTH YYeHHKA
S
2 MaTepuaJia , .
= < 4acoB (Ha ypoBHe y4eOHBIX JeHCTBHI)
|
y4eOHOTo MaTepuana
KonTponbnas padora Ne 6 1
VYnpaxHeHus 1711 TOBTOPEHUs Kypcea 8 3
KJ1acca
KonTtponbnas padota No 7 1
IToBTOpEHHE 5
U cUCTeMAaTH3alus
y4eOHOro MaTepuaja
VYpakHeHus A NOBTOPEHUSI Kypca 8 5

KJj1acca
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