


IHOACHUTEJIBHAA 3AIIMCKA

Anre0pa sBIsSETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O OOLIEro oOpa3oBaHus: OHA oOecreunBacT
M3Y4YCHHE IPYTUX AUCIMILINH, KaK €CTECTBEHHO-HAYYHOr0, TaK U F'YMaHHUTApPHOTO IUKIIOB, €€ OCBOCHHUE
HEoOX0aUMO Ji TPOAOJKEHHsT OO0pa3oBaHMsS W B TOBCEIHEBHON >KM3HMU. Pa3Butue y oOydarommxcs
HAyYHBIX MPEJCTaBICHUA O TMPOUCXOXKIEHUU M CYIIHOCTH anreOpanueckux abcTpakiuui, crocobe
OTpaXEHUS MaTEeMaTHYECKOM HAyKOW SBJICHHM U TIPOIIECCOB B TMPUPOJE U OOIIECTBE, pPOJHU
MaTEeMaTHYeCKOro MOJCIUPOBAHMS B HAyYHOM MO3HAHUM W B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS M KQUECTB MBILUICHUS, HEOOXOUMBIX JIJISl a1allTallii B COBPEMEHHOM IIU(POBOM
obmectBe. M3yuenuwe anreOpbl oOecrieuyMBaeT pa3BUTHE YMEHHUs HaONIOIaTh, CPaBHUBATb, HAXOIHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBHIBATH
CBOM JICHCTBUS U BBIBOJBI, (popMynHpoBaTh yTBepkaeHus. OcBoeHHE Kypca ainreOpbsl oOecreyrmBacT
pa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOYYaloUIUXCA: OHHM HCHOJB3YIOT JACIyKTUBHBIE U WHIyKTUBHBIC
paccyxacHus, 000OIIeHNE W KOHKPETH3aIuio, a0cTparupoBaHue u aHaioruio. OOydeHue anredpe
npearnoiaraeT 3HAYUTEIbHBI O0BEM  CaMOCTOSATENBHOW  JEATEIBHOCTH  OOYYaIOUIMXCS, TOITOMY
CaMOCTOSITENIbHOE pPELICHUE 3a/]1a4 SBJIAETCS peaau3aluei 1eaTeIbHOCTHOrO MPUHIUIA 00YUEeHHUS.

B crpyktype mporpamMmbl ydueOHOro Kypca «Aniredpa» naiasi OCHOBHOTO 00Iero o0pa3oBaHUs
OCHOBHOE MECTO 3aHHMMAIOT COJAEp)KATEeIbHO-METONWYEeCKUue JUHUU: «Yucaa U BBIYUCICHUS,
«AnreOpanueckue BbIpAKEHUS», «YpaBHEHHUS U HepaBeHCTBa», «PyHkium». Kaxgas wu3 s1ux
COJIEP’KATEIbHO-METOAUUECKUX JIMHUM pa3BUBaeTcs Ha MNPOTSDKEHUU TpEX JIeT U3Y4YeHUs Kypcea,
B3aMMOJICICTBYS C IPYTUMH €ro JUHHUSIMH. B Xo1e n3ydenus: yueOGHOro Kypca o0y4aromumes MpUXOAUTCs
JIOTUYECKH PacCyXk/1aTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN 3bIK. B CBA3M ¢ 3TUM B mporpammy
yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, NIPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHMYecKoro oOpa3oBaHMS U CHOCOOCTBYIOLIME OBIAJCHHIO OOY4YalOIIMMUCS OCHOB
YHHUBEPCAIHHOTO MaTeMaTH4ecKkoro si3pika. Colep’kaTelbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copepxanve nuHUM «Yucaa W BBIYMCIEHUS» CIY)KUT OCHOBOM JJI JAJIbHEHIIEro W3y4eHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS
MOJIb30BAThCA QITOPUTMAMM, a TaKXKe MNPHOOPETEHUIO0 MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX IS
MOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCJIe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs CBS3aHO C
palMOHATBFHBIMU M HMPPALMOHATIBHBIME YWCIIaMH, (OPMHPOBAHUEM TIPEICTABICHUN O JIEHCTBUTEIBHOM
qrcie. 3aBepiieHre OCBOSHHUS YUCIOBOM JIMHUM OTHECEHO K CPEeAHEMY 001IeMy 00pa30BaHHIO.

CopepxaHue AByX anreOpandyeckux JHUHUNA — «AnreOpandeckue BbIpAXKECHHUS» U «YpaBHEHUS U
HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHHIO Y 00YYAIOIIUXCS MATEMAaTUYECKOTO amnmnapara, He00X0AUMOro
JUIS pellieHus 3a7jad MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3ada4d. Ha ypoBHe
OCHOBHOTO 0011ero 00pazoBaHus y4eOHBI MaTepuan TPYIIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKECHUI.
AnreOpa JEMOHCTPHUPYET 3HAUEHUE MATEMAaTHUKHU KaK S3bIKa ISl MOCTPOCHHS MaTEMaTHYECKHX MOJIENEH,
OIMCaHUs MPOLIECCOB U SIBICHUI pearbHOro Mmupa. B 3amaun o0yueHus aiaredpe BXOAST TakKe JalbHeHIee
pa3BUTHE ATOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTO0, B YaCTHOCTH, JUISI OCBOSHHS Kypca HH(POPMATHKH,
Y OBJIAJICHUE HABBIKAMH JIEAYKTUBHBIX paccyxiaeHui. [IpeoOpa3soBanne CHMBOIBHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPYECTBY.

Copepxanrie (HyHKUIMOHATBHO-Tpa(UUECKON IJMHUU HALEICHO Ha TMOJy4YeHHe OOydaroImuMuUcs
3HAHUA O (QYHKIUAX KaK BaKHEWUINEH MaTeMaTU4YeCKOW MOJENH JUIS ONHCAHHUS W HCCICIOBaHUS
pPa3HOOOpPa3HBIX MPOILECCOB M SBJICHWM B MpUPOJE U obmiectBe. M3ydeHue marepuania CIiocoOCTBYET
pa3BUTHIO y OOy4yarolUXCsl YMEHHUS UCIHOJIb30BaTh pa3lIMYHbIe BbIPA3UTEIbHBIE CPEICTBA S3bIKA



MaTEeMaTUKHU — CJIOBECHbIE, CUMBOJIMUYECKHUE, Ipaduyueckue, BHOCUT BKJIaJ B ((OPMUPOBAHHE MPEICTABICHUH
O POJIM MaTeMaTHUKH B PA3BUTUN HUBUIM3ALUHN U KYJIbTYPBI.

Cornacno yueOHOMY IJIaHy B 7-9 Kilaccax m3y4aercsi ydeOHBI Kypc «Anredpay, KOTOPBIA BKIIOYAET
CIIEyIOIIME OCHOBHBIE pa3jieibl coaepkaHus: «Hucna v BbIUUCIEHUS», «AlreOpandeckue BhIPaXKEHUS,
«YpaBHEHUS U HEPABEHCTBa», «DyHKLIUNY.

Ha uzyuenue yuebHoro kypca «Anredpa» oTBoauTcs B 9 kitacce — 68 4acoB (2 4aca B HEIEIIO).

COJEP/KAHUE OBYYEHUA
9 KJIACC

Yuciia 1 BbIYHCICHUSA

PanyonanbHple yMcia, UPpaLUOHAIbHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE AECATUYHBIE IPOOH.
MHOXeCTBO JI€HCTBHUTENBHBIX YHCEN, ACUCTBUTEIbHBIC YHCIIAa KaK OCCKOHEYHBIC ECSATHYHBIE IPOOH.
B3anMHO OJHO3HAa4YHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JIEHCTBUTENIBHBIX YHCEN U KOOPAMHATHOU
IIPSAMOM.

CpaBHeHUe 1eHCTBUTENbHBIX YnCcell, apu(METUYECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCITIAMHU.

Pa3zMepbl 00bEKTOB OKPYKAIOIIET0 MUPA, JJIUTEILHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.

[TpubnmxEéHHOEe 3HAYEHWE BEIMYUHBI, TOYHOCTH NpuOmmkenus. Oxpyrienue yucen. Ilpukuaka u
OILICHKA PE3yJIbTaTOB BHIYUCICHUM.

YpaBHeHNs 1 HEPABEHCTBA

JInneliHoe ypaBHeHMeE. Pemienre ypaBHEHHM, CBOJAIIUXCS K JIMHEMHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHEHMM, CBOJSIIMXCA K KBaJpaTHbIM. bUKBajgpaTHoe
ypaBHeHue. IIpuMepsl peleHus ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKUTEIIN.

Pemienue 1po6HO-paliMOHaBHBIX YpaBHEHHH. PelieHre TeKCTOBbIX 3a7a4 anredpandeckuM METOI0M.

VYpaBHeHMEe C IByMs IEpEMEHHBIMU U ero rpaduk. Pemenue cucrem AByX JUHEWHBIX ypaBHEHHUH C
JBYyMs IIEPEMEHHBIMU. Perienue cucreM AByX YpaBHEHHM, OJTHO U3 KOTOPBIX JIMHENHOE, a JPyroe — BTOPOr
cTeneHu. I'papuueckast HHTEpIpETALUs CUCTEMbI YpaBHEHHUH € IBYMsI [IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3a/jau aJIreOpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PellleHne cucTeM JIMHEHHBIX HEPaBEHCTB C
onHoil mnepemeHHoW. KBanpartHble HepaBeHcTBa. ['paduueckas uHTEprnpeTanusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMsI [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢pynkuwms, e€ rpaduk u cBoiictsa. Ilapabosa, KoOpIuHATHI BEpPIIMHBI 1apadOJIbl, OCh
CUMMETPHUH NapadoJIbL.

Ipadukn dyskmmit: y = kx, y =kx + b, y =k/x, y=x3, y = \x, y = |x| , # ux cBoiicTsa.

YuciioBbIE N10CJI€10BATEIBHOCTH U NIPOrPeCcCHH

[TonsiTve YKMCIOBOM MOCIIEIOBATEILHOCTH. 3a/IaHUE TTOCIIEIOBATEILHOCTH PEKYPPEHTHON (popmyIioi
u GopMyII0ii n-ro 4ieHa.

Apudmerndeckass U reomerpuueckas mnporpeccuu. Popmynbl n-ro wieHa apu(pMeTH4ecKoll u
reOMETPUYECKOHN IPOTPECCHUI, CyMMBI IIEPBBIX 71 YJICHOB.

N300pakeHne 4wieHOB apu(pMETHYECKONH U TE€OMETPHUECKON MPOTPECCHil TOUKaMH Ha KOOPAMHATHON
IJ10CKOCTH. JIMHENHBIN 1 3KCIOHEHIMANIbHBIN pocT. C105KHBIE TPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHS MPOTpaMMbl yueOHOTO Kypca «Anredpay XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIUTAHME:

MpOSIBIICHUEM HMHTEpeca K NPOIUIOMY U HACTOSIIEMY POCCHUICKON MaTreMaTHUKH, HEHHOCTHBIM
OTHOIICHHEM K JOCTHXKEHHUSIM POCCHUICKMX MAaTeMaTHKOB W POCCHUICKON MaTeMaTW4ecKOW IIKOJbI, K
KCIIOJIB30BAHUIO THX JOCTIKEHHUM B IPYTUX HayKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEH Tpak/laHWHA U pean3alii ero Mnpas, MPeACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUI, MPOLEAyp TPakIaHCKOTO
obmiecTBa (HampuMmep, BEIOOPHI, OTPOCHI), TOTOBHOCTHIO K OOCYXICHHIO STUYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAayKH, OCO3HAHHEM BaXXHOCTH MOPaIbHO-3TUUYECKHX
MIPUHIIMIIOB B JIEATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YydYacTH€ B pEUICHHH MPAaKTHYECKUX 3aJad MaTeMaTU4YecKOu
HAIPaBIIEHHOCTH, OCO3HAHNEM BaYKHOCTH MaTEMaTHYECKOTO 00pa30BaHUs HA MPOTSHKCHUN BCEU JKU3HU IS
YCTEIIHON TPO(heCCHOHATLHOM JACITETLHOCTH B Pa3BUTHEM HEOOXOIMMBIX YMEHHIA, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHHEM HWHAMBHAYAJIbHON TpaeKTopuu oOpa3oBaHUS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CHOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSTHUIO MaTeMaTHYECKIX 00BEKTOB, 33/1a4,
pelIeHUH, pacCy>KICHUHN, YMEHHUIO BUACTh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAINCH B JEATEIHPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEICTaBICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPHUPOJIBI U OOIICCTBA, TOHMMAHUEM MAaTEMAaTHYECKOW HayKH Kak
cdepbl YeIOBEUECKON NEATENbHOCTH, ITAloB €€ pa3BUTHS U 3HAYUMOCTU JJIsi Pa3BUTHUS LIMBHUIM3ALINY,
OBIIAJICHUEM SI3bIKOM MAaTE€MaTUKU W MaTeMaTHYeCKON KyIbTypoill Kak CpeICTBOM MO3HAHUS MHpa,
OBJIAJICHUEM MPOCTEHIITMMHU HABBIKAMU UCCIIEOBATEIBCKOMN JACSITEIBHOCTH;

6) d¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJIbTYPbI 3A0POBbSI H 3IMOIHOHAJIBLHOIO
0J1aronoyyus:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTUYECKHWE 3HAHUS B HUHTEpEcax CBOEro 3/I0POBbs, BEACHUS
3JI0pOBOTO 00paza >ku3HM (30pOBOC MUTAHKUE, COATAHCUPOBAHHBIN PEKHUM 3aHATHN M OTIBIXA, PETYJISIpHAs
¢u3nveckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBHIO HaBBIKA pedUieKCHH, IMPHU3HAHWEM CBOETO IIpaBa Ha
OIIMOKY U TAKOT'O K€ MpaBa JIPYroro 4eioBeKa;

7) 3Ko10TMYeCKOe BOCTIHTAHKE:

OpUEHTAIINEH HA MPUMEHEHHE MAaTEMAaTUYECKUX 3HAHUU JIJIsl pelIeHUs 3a7a4 B 001aCTH COXPAHHOCTH
OKPYXKAIOIIEH Cpe/ibl, TUTAHUPOBAHUSI TIOCTYIIKOB M OIIEHKHU X BO3MOXKHBIX MOCJIEICTBHUM I OKpYyKaroen
Cpelbl, 0CO3HaHHUEM TTI00aIbHOrO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanusa K M3MEHAIUMCS YCJI0BUSIM COLMATbHOMH M IPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS y APYTUX JIIOJCH,
proOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETSHIIMH U3 OMbITA APYTHUX;



HE00X0IUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4HcIe (POPMYIHPOBATH WUJICH, MTOHSITHS,
THIIOTE3bI 00 00BEKTaX W SBIICHUSAX, B TOM YHCJIE pPaHEee HEU3BECTHBIX, OCO3HABATH NEUITUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAI[MIO, BOCIHPUHHUMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIleHUsl U JeUCTBUA, (POpMyIHpOBaTH U
OLICHUBATh PUCKU U MOCIEICTBUS, JOPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHBI

ITo3HaBaTe/1bHBbIE yHHBepcAJIbHbIE YieOHbIe el CTBHSA

Ba3oBble JlornuecKue aeiicTBus:
®BEISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKKM MATEMaTHYCCKUX OOBEKTOB, IMOHSTHH,
OTHOIICHUN MEXJy TIOHATUSAMHU, (OPMYJIUPOBATH ONPEICICHUS TMOHATHH, YCTaHABIWUBATH
CYIIIECTBEHHBI MPHU3HAK KIACCH(PUKAIMU, OCHOBAHUS ISl 00OOIIEHHUS U CPAaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJIN3A;
® BOCIIPUHMMATh,  (OPMYIHUPOBaTh M  NPeoOpa3oBBIBATH  CYKIEHUS:  yTBEpAUTENbHbIE H
oTpuIaTeNbHbIe, eAMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIE,
® BLISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (aKTax, JaHHBIX,
HAOJIOJICHUSX W YTBEPXKACHHSX, MpEIJIaraTh KPUTCPUU IS BBISIBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYML;
ele/IaTh BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U HWHIYKTHBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;
® pa30upaTh JI0KA3aTeILCTBA MATEMATHICCKUX YTBEPKIACHUH (TIPSIMBIE U OT MPOTHBHOTO), TPOBOMTH
CaMOCTOSITCILHO ~ HECIIOKHBIE  JIOKA3aTelbCTBA ~ MaTeMaTHYeCKWX  (DaKTOB, BBICTpAaUBATh
apryMeHTalyl0, TMPUBOAUTH TMPUMEPbl W  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
paccyXJIeHUs;
e BLIOMpATh CIOCOO pelieHus: ydeOHOW 3adauu (CpaBHHMBATh HECKOJIBKO BApUAHTOB pELICHHUS,
BbIOUpaTh HanboJee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
Ba3oBble ucciieoBaTebcKe AeHCTBUA:
® 1CIT0JIF30BATh BOMPOCH! KaK MCCIIECIOBATEIILCKII MHCTPYMEHT TIO3HAHHMS, (POPMYITUPOBATH BOIIPOCHI,
duKcHpyromye MPOTHBOPEUre, MPobdIeMy, CaMOCTOSTEIBLHO yYCTAaHABIUBAThL HCKOMOE M JaHHOE,
dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO, MHEHUE;
¢ [IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXHBIA JIKCIEPUMEHT, HEOOJNbIIOe
UCCJIETIOBAaHHE II0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy CO0OiA;
® CaMOCTOSITENIbHO  (POPMYJIMpPOBaTh O0O0OIIEHHS U BBIBOJIBI MO pe3yjbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEI0OBAHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJbTAaTOB, BHIBOJAOB U
0000111eHMIT;
® [[POTHO3MPOBATh BO3MOXKHOE pPa3BHTHE MPOIECCa, a TAKXKE BBIIBUTATh NPEIIOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.
Pab6ora ¢ undgopmanmueii:
® BEISIBJISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh HH(OPMAIINH, TaHHBIX, HCOOXOTUMBIX JJIS PEIICHUS
3aJa4H;
® BEIOMpATh, AaHAIM3UPOBATh, CHUCTEMATH3MPOBATh W HHTEPIPETHPOBATH WH(OOPMALUIO Pa3THIHBIX
BHUJIOB U ()OPM IIPEICTABICHUS;



¢ BEIOMpaTh (opMy MpeacTaBiIeHHS WHGOPMAIMKA U WUTIOCTPHPOBATH PELIAEMbIC 33Jaud CXEMaMH,
quarpammamu, HHOHM rpaduKkoil U uX KOMOUHAIUSIMU;

®OIICHWBATh HAAEKHOCTH HWHPOPMALMU IO KPUTEPHUSAM, TPEAJIOKEHHBIM  yUUTEIEM  WIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:

® BOCIIPUHUMATh U (DOPMYIHPOBATh CYX ACHHUS B COOTBETCTBHH C YCIOBHSIMH M LIENSIMU OOIICHUS,
SCHO, TOYHO, TPAaMOTHO BbIpa)kaTb CBOIO TOYKY 3PEHHS B YCTHBIX U NUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/ly PELIeHHUs 3a/1a4l, KOMMEHTUPOBATH MIOJIyYE€HHBIH pe3yJIbTaT;

®B X0JIc 00CYX/IEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEMbI, IPOOIEMBI, peraeMon
3a/layM, BBICKA3bIBAaTh HJEH, HAICJICHHbIE HAa IOMCK PEIICHUs, CONOCTAaBISTh CBOU CYXICHMS C
CYXKICHHUSIMH IPYTMX YYaCTHHMKOB JHAallora, OOHApY>KUBATh PAa3MYUe U CXOACTBO TO3MIIHMHA, B
KOPPEeKTHOI popme PopMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHHUS,

®IPE/ICTABIATh  pE3yJbTaThl  pEIICHUs  33Jayd, OJKCIEPUMEHTa, UCCICJOBAHMs, IPOEKTa,
CaMOCTOSITENILHO BBHIOMPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4 Mpe3eHTAIMH U 0COOEHHOCTE!
ayJIUTOpUHY;

¢ [IOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaJbHOW pabOTHI MPHU pPELICHUH
y4eOHBIX MaTEeMaTUYECKUX 3a/1a4;

e [I[pUHUMATh 1I€JIb COBMECTHOM MAESTENbHOCTH, IJIAHUPOBaTh OPraHU3alMI0 COBMECTHOM paboThI,
pacnpeneNsaTh BBl padoT, JOTOBAPUBATELCS, OOCYKIATh MPOIIECC U PE3yJIbTaT pPadoThl, 0000IIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

® y4aCcTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYk)acHMS, 0OMEH MHCHHSIMH, MO3TOBBIC IITYPMBI H
JPYTHE), BBIOIHATH CBOIO YacTh PabOTHl U KOOPAUHUPOBATH CBOU JIEUCTBUS C APYTUMU WICHAMHU
KOMaH/bl, OIICHMBATh KAaueCTBO CBOET0 BKJIaJa B OOMMIA NPOAYKT 1O KPUTEPUAM,
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIe AeliCTBUS
Camoopranmsanus:

® CAMOCTOSITEJIBHO COCTaBJIATH IUIAH, allTOPUTM pEIIeHUs 3a1a4u (WIKM ero 4acTb), BEIOMPATh CIOCO0
pelieHus: ¢ y4ETOM HMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh U
KOPPEKTHPOBATH BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(POPMALIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH HHTEJIEKT:

eBJaNeTh CHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJSI Mpolecca M pe3ysbTaTa pelieHHUs
MaTEeMaTHUYECKOM 3a7a4H;

® [IPEBUICTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUH 337a4l, BHOCUTh KOPPEKTHUBHI B
JIeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHUBAaTh COOTBETCTBUE PE3yJbTaTa JESATEIbHOCTH IOCTABIECHHON LIEIN U YCIOBUSAM, OOBSICHSTH
OPUYUHBl JOCTMIKEHMSI WM HEJOCTMIKEHMSI LEJIM, HaXOAUTh OIIMOKY, [aBaTh OLIEHKY
npUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATbHI

K koHIiy o0ydenus B 9 kJacce 00yJaronuiics MOIy4IUT CIEIYIOIINE TPEAMETHBIE PE3yIbTaThl:

Yucaa 1 BLIYUCIEHUS

CpaBHHBATh U YIOPSA0YMBATH PAlMOHATBHBIC U UPPALIMOHAIIBHBIE YHCIIA.

BemonaaTe apudmeTnueckre JeUCTBHS ¢ PAIIMOHATBHBIMU YHACIIAMH, COYETasl yCTHHIC M MUCbMEHHBIC
MPUEMBI, BBITOJIHSITH BBIYUCICHUS C UPPALIMOHATIBHBIMU YUCIAMU.



HaxonuTp 3HaueHHs CTENEHEHN C LEeIbIMU NTOKA3aTesIMU U KOPHEH, BBIYMCIIATD 3HAYEHUS YHCIOBBIX
BBIPA)KCHUM.

OkpyryisiThb J€HCTBUTENbHbIE 4YMCIIA, BBIIOJHATh NPUKHUIKY pe3yibTaTa BbIUMCICHUH, OLIEHKY
YKCJIOBBIX BBIPA)KCHUM.

YpaBHeHNs 1 HEPABEHCTBA

Pemiate nuHeliHbIE U KBaJIpaTHbIE YPABHEHMsI, YpaBHEHUS, CBOSIIMECS K HUM, IIpocTeine JpoOHo-
palOHAIbHBIE YPABHEHUS.

Pemarp cucTeMbl ABYX JIMHEWHBIX YPABHEHUM C IBYyMS IEPEMEHHBIMU U CUCTEMBI IByX YPABHEHMM, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISAECTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3a7auM anreOpanyecKUM CIIOCOOOM C MOMOILBIO COCTaBJICHUSI YpaBHEHHUS WU
CUCTEMBI JIBYX YPAaBHEHMH C IByMs [IEPEMEHHBIMU.

IIpoBoguTh mpocTedlIMEe HCCIENOBaHUS YPABHEHMM W CUCTEM YpPaBHEHHH, B TOM YHCIE C
IPUMEHEHHEM TIpapUuecKuX NpeJcTaBieHui (ycTaHaBiIMBaTh, HMMEET JIM YPaBHEHUE MM CUCTEMa
YpaBHEHUM pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U ITPOYEE).

Pemarp sMHeliHble HEpaBEHCTBA, KBAJpaTHHIE HEPAaBEHCTBA, M300pa)kaTh PELLIEHUE HEPAaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CHMBOJIOB.

Pemarp cucrempl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOUAIOIIUE KBaJpaTHOE
HEpaBEHCTBO, N300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOI NPSMOI, 3alUChIBATh pEIIECHHE C
ITIOMOIIIBKO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA IPU PELICHUH PA3JIMYHBIX 3aa4.

DOyHKIUH

PacnoznaBath (QyHKUMH UW3Y4eHHbIX BHJIOB. Iloka3piBaTh CXEMaTHYECKH pACIIOJIIOKEHHE Ha

KOOPJIMHATHOU TUIOCKOCTH rpadukoB PyHKIWiA BUna: y = kx, y =kx + b, y =k/x, y=ax2 + bx + ¢, y =x3,y
=X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHHMiI KOID(DUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U u300pakaTh CXEMaTU4YeCKU TpadUKH KBagpaTUYHBIX (YHKIUI, OMUCHIBATH CBOWCTBA
KBaJIpaTUYHBIX (QYHKIUH MO UX rpaduxam.

Pacnio3naBaTh KBajpaTHUHYIO0 QYHKIUIO IO (hopMysie, MPUBOIUTH MPUMEPHI KBaIPATUIHBIX ()yHKIIHNA
U3 peaNbHOH KU3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCAEA0BATEIbHOCTH U NPOTrPeCcCUm

Pacnio3naBath apudMeTryecKyro 1 reOMETPUIECKYIO MPOTPECCUU TPU Pa3HBIX CIOC00aX 3aJaHMUs.

BBIMONHATE  BBIYUCIEHUS C HCHOJB30BaHWEM (OpMYJT Nn-TO 4ieHa apuMeTHUecKor u
TF€OMETPHUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N YICHOB.

N3006paxaTs 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOPIUHATHON TIIOCKOCTH.

Pematp 3a1aun, cBsi3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM YUCIIE 33J1a4l U3 PEAIbHON
YKU3HHM (C UCIIOIB30BAHUEM KAIBKYJISITOPA, ITU(POBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /i KouTtpoasn
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThbI pecypesI
| Uucna u BerunciieHus. JleiicTBUTENbHEIC 5 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 10 | bubnuorexa [JOK
OJIHOH NepeMeHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHCTEMBI 12 | bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps-//m.edsoo.rw/7f419d08
bubmuoreka [JOK
> Dy H ! https://m.edsoo.ru/7f419d08
bu6mmorexa [{OK
6 YHucnoBble MOCIEA0BATEILHOCTH 8 1 hitps-//m.edsoo.rw/7f419d08
7 [ToBTOpeHUe, 06001IeHNE, CHCTEMATU3AIUS 10 | bu6mmorexa [IOK
3HaAHUH https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Konu4yecTBo yacos
Ne
Tema ypoka KoHnTpoibHbIe
n/n Bcero
padoThI
| PanmonanbeHele ynciia, MppaloHaIbHbIE YKCiIa, KOHEUHbIE U OECKOHEUHbIE 1
JeCATUYHBIE Tpoou
) MHO0ecTBO IEHCTBUTENBHBIX YHCEI; AeCTBUTEIbHBIC YHCIIA, KAK OECKOHEUHBIE 1
JECSITUUHBIE POOH
3 B3aumHO-0/1HO3HAYHOE COOTBETCTBUE MEXAY MHOKECTBOM JIEHCTBUTEIBHBIX YUCEI |
1 MHO>KECTBOM TOUYEK KOOPAMHATHOM MpAMON
4 [TpubnmxEHHOE 3HAYCHNE BETMIUHBI, TOYHOCTH MTPHOIKCHHUS 1
5 Oxkpyrienue ymncen 1
6 [Ipuknaka v OLEeHKa pe3yJIbTaTOB BHIYMCICHUM 1
7 JIuneitHoe ypaBHeHue. Penienrne ypaBHEHUM, CBOIAILIMXCS K IMHEWMHBIM 1
8 KBagparnoe ypaBHenue. Penienre ypaBHeHUM, CBOAAIINXCS K KBaJIPAaTHBIM 1
9 bukBaznpaTHbie ypaBHEHUs 1
10 [Ipumepsl perieHnst ypaBHEHUM TPEThEN U YETBEPTOM CTEIIEHEN PA3JIOKEHHUEM Ha 1
MHOXHUTENIH
11 Pemenne npoOHO-paliMOHAIBHBIX YPABHEHUN 1
12 Perrenue TeKCTOBBIX 3a71a4 aNreOpanyecKuM METOIOM 1
13 Pemenue TekCcTOBBIX 3a7au alNredpandeckuM METOA0M 1
14 KonTponbnas pabota nmo Teme "YpaBHEHUS € OJTHOM epeMeHHON" 1 1
15 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €0 Tpaduk 1
16 Cucrema IByX JIMHEMHBIX YPABHEHUI C IByMs IEPEMEHHBIMU U €€ PEILIeHUE 1
17 Cucrema 1ByX JUHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU U €€ pPeLICHUE 1
18 Cucrema 1ByX JUHEHHBIX YpaBHEHUH € ABYMsI IEPEMEHHBIMU U €€ pPeLIeHUE 1




Pemenne cucreM IByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEMHOE, a APYroe —

19 . 1
BTOpPOH CTENEHU
20 Pemenne cucreM nByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEMHOE, a APYroe — 1
BTOpPOM CTENEHU
71 Pewrenue cucreM aByX ypaBHEHUM, OJIHO U3 KOTOPBIX JIMHEIHOE, a APYroe — 1
BTOPOU CTETIEHU
22 I'padmueckas mHTEpIpeTALls CUCTEMBI YPaBHEHUN C IBYMsI IIEpEMEHHBIMU 1
23 Pemennie TekCTOBBIX 33729 alNreOpandecKuM crocodom 1
24 Pemennie TeKCTOBBIX 3a7au aNredpandeckum crnocooom 1
25 KonrponsHas padora no teme "Cucremsl ypaBHEHUH" 1
26 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA 1
27 YucioBele HEPABEHCTBA U UX CBOMCTBA 1
28 JluneiiHble HEpaBEHCTBA C OJJHOM MTEPEMEHHOM U UX pElIeHHE 1
29 JInHelHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN U UX PEIICHUE 1
30 CucTteMbl TUHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX PEIlICHUE 1
31 Cucrembl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX pellleHue 1
32 KBanpaTHbie HepaBeHCTBA U UX PEILICHUE 1
33 KBanpaTHble HEpaBeHCTBA U UX pELLIEHUE 1
34 I'padmyeckas nHTEpIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS 1
MepEMEHHBIMU
35 KonTponbnas pabora no Teme "HepaBencrpa" 1
36 KBanparuunas ¢pyHkius, e€ rpaduk u CBOHCTBA 1
37 KBangparuunas ¢pyHkuus, e€ rpaduk u cBOCTBa 1
38 [Tapabona, KOOpAMHATHI BEPIIMHBI TapadOIIbl, 0Cb CHMMETPUH MapadoIIbl 1
39 [Tapaboia, KOOPAMHATHI BEPIIMHBI TAPA0OIIBI, OCb CHMMETPHH MapadoIIbl 1
40 [Tapabona, KOOpAMHATHI BEPIIMHBI TapadOIIbl, 0Cb CHMMETPUH MapadoIIbl 1
41 I'padukn pynxnuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1




42 I'padukn pynxnuii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1

43 KonTponbnas pabora no teme "OyHkuun" 1

44 IToHsTHE YHUCIIOBOM ITOCIIEA0BATEILHOCTH 1

45 3aianue moCcIeI0BaTeIILHOCTH PEKYPPEHTHON (GOopMyIIoi U (opMyIIol n-ro wieHa 1

46 Apudmerrdeckas 1 TeOMETPUIECKas MPOTPECCUU 1

47 Apudmerndeckast 1 reoMeTpUIecKas IpOTrpeccuu 1

48 @opmMyIel N-ro WieHa apu(METHIECKON U TEOMETPHUECKON TPOTPECCH, CyMMBI |
IIEPBBIX N YJICHOB

49 DopMyIIbl N-ro WwieHa apu(PMETUYECKON U TeOMETPHUECKOMN MPOTrPECCHid, CyMMBbI |
MEPBBIX N YJICHOB

50 JIMHENHBIN U SKCITIOHEHIMAIBHBIN POCT 1

51 Cno’xHble TPOLIEHTHI 1

52 Cl10KHbI€ TTPOIIEHTHI 1

53 KonTponbHas padbota mo Teme "UncoBbIe MOCIeI0BaTeILHOCTH 1

54 [ToBTOpeHME, 0000IIEHNE U cCUCTEMAaTH3aIUs 3HAaHUH. [IpOIIEHTHI, OTHOIIICHWSI, 1
IIPOINOPLUHU

55 [ToBTOpenue, 06061IeHNE U cucTeMaTu3anus 3HaHui. OKpyrieHue, NpudInKeHHE, |
OLICHKA

56 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3aIHs 3HaHUH. Perenne TeKcToBbIX 3a1a4 |
apu(METHIECKIM CIIOCOO0OM

57 [ToBTOpenue, o0o0IIeHNE U CUCTeMaTH3aIHs 3HaHUH. Perenne TekcToBbIX 3a1a4 |
apu(METHIECKIM CIOCOO0OM

53 [ToBTOpenue, o0o0IIeHNE U CUCTeMaTH3aIMs 3HaHUH. Perenne TeKcToBbIX 3a1a4 1
apu(METHIECKUM CIIOCOO0OM

59 [ToBTOpeHnue, 06061IeHNE U cucTeMaTu3anus 3Hanui. [IpeobpazoBanue |
anreOpanvyecKux BhIPaXEHUH, TOMYCTUMbIC 3HAYCHHS

60 [ToBTOpeHME, 00001IIEHNE U crcTeMaTh3alus 3HaHui. [IpeodpazoBanue 1

areOpanvyeckux BbIPaXXEHUH, JOMYCTUMbIEC 3HAUCHUS




[ToBTOpeHME, 0000IIEHNE U cucTeMaTH3alus 3Hanui. [IpeodpazoBanue

ol areOpanvyecKux BbIpaXEHUH, JOMYCTUMbIEC 3HAUCHUS !

6 [ToBTOpeHME, 00001IEHNE U crcTeMaTH3alus 3Hanui. [Ipeodpa3zoBanue 1
areOpanvyeckux BbIPaXXEHUH, JOMMYCTUMbIEC 3HAUCHUS

63 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3anus 3HaHui. OyHKINUK: TOCTPOCHUE, 1
CBOMCTBA M3YYECHHBIX (PYHKIIMH

64 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3anus 3HaHui. OyHKINUK: TOCTPOCHUE, 1
CBOMCTBA M3YYECHHBIX (PYHKIIMH

65 [ToBTOpeHME, 0000IIIEHNE U cHCcTeMaTH3alus 3HaHuH. DyHKIUK: TIOCTPOCHHE, |
CBOMCTBA M3YYCHHBIX (DYHKIIHIA

66 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3anus 3HaHui. OyHKINUK: TOCTPOCHUE, 1
CBOMCTBA M3YYCHHBIX (DYHKIIHIA

67 HroroBasi koHTpoIbHAs paboTa 1

68 O06o0mieHne 1 cucTeMaTu3aus 3HaHUK 1

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYAEHUKA

1. Anre6pa, 9 knacc/ Maxkapsrues FO.H., Munatok H.I'., HemkoB K.U. u npyrue; mox
penakuueit TensikoBckoro C.A., Akimoneproe oomiectBo «M3natenbctBo «IIpocsemnienue

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. JI. W. 3BaBuy, JI. B. Ky3neuosa C. b. CyBopoBa. /lunakruueckue marepuaisl 110
anrebpe nis 9 knacca. — M. : IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://edu.skysmart.ru/

https://sdamgia.ru/

http://www .fipi.ru/

http://mathege.ru

http://www.ege.edu.ru/

http://www.edu.ru/index.php

ttp://www.rustest.ru/ege/

http://www.math.ru

http://www.int.ru

https://alexlarin.net/
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