MYHHUIIMITAJIBHOE BIO/VKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEKIEHUE
CAYKOBHUYCKASA CPEJHASA OBIIEOBPA3ZOBATEJIBHASA IIIKOJIA

AHHOTANUA K padoyeil mporpamme

yueOHOro npeamera «AJjuredpa» ajiaa 7-9 kiaccos
Pabouass mporpamma ydeOHOro mnpeamera «Anredpa» o00sS3aTeNbHOM NpenMerHoW obnactu «MaTtemaTtuka u
nH(opMaTHKa» SBISETCS YacTbIO OCHOBHOM OOpPa30BaTEIBHOM MMpOrpaMMbl OCHOBHOI'O 00ImIero oopasoanus (OOII
0O00) MBOVY Caukoeuuckoii COIll, pa3paborana B cooTBeTcTBuHM ¢ myHKToM 32.1 ®I'OC OOO Ha ocHOBe
denepanpHOl paboyeld mporpamMmbl 1Mo anredpe ¢ yuéroMm Temarudeckoro ruianupoBanuss OIBHY «UucTHTyT
cTpateruu pasButHs oOpasoBaHus» Poccuiickoit akanmemun o0pa3oBaHus U peanu3syercs 3 roga ¢ 7 mo 9 kiacc.

PaGouast mporpamMma pazpaboTaHa y4YUTENISIMH MaTeMaTHKU LIKOJIbI ¢ HCHonb3oBaHueM «KoHcTpykTOpa pabounx
nporpaMm» caiita «Equnoe comepskanue o01iero o0pa3oBaHus» B COOTBETCTBHU ¢ [lonoskeHreM o pabodnx mporpammax
W OmpefenseT OpraHu3alnio 00pa3oBaTENbHON ACATEIBHOCTH YUYHUTENS B IIKOJNE MO TNpeaMery «AnreOpay. Pabouas
MporpaMMa COJEP KUT CIEAYIONINE CTPYKTYPHBIE SJIEMEHTHI:

-[IOSICHUTEIbHYIO 3aIIUCKY;

-00IIyI0 XapaKTePUCTUKY YUeOHOro mmpeaMera «Anreopa;

-TIENT M3YYEHHS y4eOHOro mpeaMera « Airedpa;

-MEeCTO y4eOHOro nmpeaMera «Anredpa»s yueOHOM IUIaHE;

-coZiepKaHne yaeOHOro mpeaMeTa «Anredpay;

-IJIAaHUPYEMBIC PE3YJIbTAThI (J'II/IT-IHOCTHI)IG, METAINIpEAMETHBIC U Hpe}IMe’THLIe);

-TeMaTH4Yeckoe IIaHupoBaHue, chopMUpOBaHHOE C YUETOM pabodell MPOrpaMMbl BOCIIUTAHHUS U BO3MOXKHOCTBIO
ucronb3oanus DOP/LIOP.

PabGouast mporpamma oOcyxkzieHa Ha 3acemaHud IIIMO yuuTeneidl €CTECTBEHHO-HAYYHOI'O I[MKJIA IIIKOJIBI,
MIPUHSTA pEelIeHueM Temarornyeckoro copera (mporokon Ne 1 ot 28.08.2023r.), yrBepkaeHa mpukazom mo MbOY
Caukopuuckoit COILI Ne 57 ot 29.08.2023r. B kauectBe dactu couepxkanus OOIT OO0

Ha ocHoBe mamHOi mporpamMmbl yuuTeneM paspabateiBactcss KTII B coorBerctBum c IlomokeHmem o
KaJleHIapHO-TEeMaTHYeCKOM IIJIaHMPOBAHWM 10 y4eOHOMY ImpenMmeTy, Kypcy, momymio. KTII paccmartpuBaercs Ha
3acemanuu [IIMO u cornacyercs ¢ 3amectuteneM o Y BP.

Boinucka
U3 OCHOBHOI1 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHusl

PABOYASA ITPOI'PAMMA
yueOHOro npeamera «AJjaredpa»
AJIs odyyarommxcs 7 - 9 kiaccon
(0a30BbIil yPOBEHD)

CPOK peaju3aunum 3 roaa

MHNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro mpeamera «AnreOpa» (mpemMerHas oOmacTh «MaremaTnka W WH(pOpMaTHKa») Ha
YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUs COCTaBlIeHa Ha OCHOBE TpeOoBaHMI K pe3yabTaTaM OCBOEHMS IPOrPaMMBbI
OCHOBHOTO 00mero oopazoBanus PexepaabHOro rocyaapcTBEHHOr0 00pa3oBaTENbHOIO CTaHJApTa OCHOBHOI'O OOLIEro
obpazoBanus (PI'OC O0O), DenepanpHON 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOrO oOmiero odpazosanust (POII
000), DenepanvHOil paboyeld mporpammbl 1o ydeOHoMy mpeamery «Anredpa» (DPII «Anrebpa»), a Ttakxe
OpPHEHTHPOBaHA Ha IIeJIeBble IPUOPHUTETHI, CHOPMYIHPOBAHHbIE B (eliepanbHOl paboye mporpaMMe BOCIUTaHHS.

[IporpamMma mo anrebpe Ha ypOBHE OCHOBHOro oOmiero oOpa3oBaHusi paspaboraHa ¢ yderoMm Konneniuu
npenojaBanus MaTeMaTuku B Poccuiickoit @enepanuu.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «AJITEBPA»
B crpykrype mporpammsl yueOHOro Kypca «Anredpa» s OCHOBHOro oOImiero o0pa3oBaHHsT OCHOBHOE MECTO

3aHUMAKOT COACPKATCIIbBHO-METOAUYCCKHUEC JIMHUU: «Yucna wu BBIYMCIICHU A, ((AJ'IFC6paI/I‘IeCKI/IC BBIPAXKCHU»,
«ypaBHeHI/IH U HCPABCHCTBaA», «q)}/'HKLII/II/I». Kamz[aﬂ H3 3TUX COACPIKATCIBbHO-MCETOANYCCKUX JIMHUN Pa3BUBACTCA Ha
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MPOTSDKEHUU TPEX JIET M3yYeHHs Kypca, B3aUMOACUCTBYS C JIPYTHMMH €ro JHHHSIMH. B Xoe u3ydeHus ydeOHOro Kypca
00y4aroMMMCsl PUXOAUTCS JIOTHUECKH PACCyKIaTh, HCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBsI3U ¢ 3TUM B
nmporpaMmmy y4eOHOro Kypca «AJreOpa» BKIFOUECHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEICTABICHHBIC BO BCEX OCHOBHBIX
paszenax MaTeMaTHYECKOro oOpa3oBaHMA M CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOUIMMUCS OCHOB YHHBEPCAIHLHOTO
MaTeMaTH4YeCKoro s3bika. ComepKaTeIbHOM U CTPYKTYpHOW OCOOCHHOCTBIO Y4eOHOro Kypca «AireOpay SBISICTCS €ro
WHTETPUPOBAHHBINA XapaKTep.

Conepxanve nuHUM «UuWClia W BBIUMCICHUS» CIY>KUT OCHOBOM [UIsl JaJbHEUIIEro H3Y4YEHHS MaTEMaTHKH,
CHOCOOCTBYET Ppa3BUTHIO Yy OOYYAIOIIUXCS JIOTMYECKOr'0 MBIIUICHHUS, (OPMUPOBAHUIO YMEHHUS IIOJIBb30BaThCS
aJropuTMaMu, a TaK¥Xe HpI/IO6pCTCHI/IIO MPaKTUYCCKUX HABLIKOB, HGO6XO}Z[I/IMBIX JJIsL HOBCCI[HCBHOP'I )KU3HU. Pa3Butne
MOHATHUS O YWCJIC HAa YPOBHE OCHOBHOTO OOINEro OOpa30BaHUS CBSI3aHO C PAIMOHAJIBHBIMH W HPPAIlMOHATBHBIMU
qyuciaMu, (OpMHUpPOBaHUEM IPEJACTABJICHUH O JACHCTBUTECIBLHOM 4YHCIE. 3aBEpIICHHUE OCBOCHUS YHMCIOBOW JIMHHU
OTHECEHO K CpeHEMY 001eMy 00pa30BaHMIO.

ConepxaHue IBYX aireOpanyecKuX JMHUA — «ANreOpanuecKhe BhIPAKCHUS» M «YPABHECHUS U HEPABEHCTBA»
crocoOcTByeT (POPMHUPOBAHMIO Y OOYHYAIOMIMXCS MaTeMaTH4ecKoro amrmapara, HeoOXOJUMOro Jsl pelleHHs 3aaad
MaTEeMaTHKH, CMEKHBIX TPEJAMETOB M NMPAKTHKO-OpUEHTUPOBAHHBIX 33aja4. Ha ypoBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs
y4eOHBIA MaTepuaj IPYyIIUPYETCs BOKPYT PAIllMOHANBHBIX BhIpaXKeHH. AJredpa JeMOHCTPUPYET 3HAYCHUE MAaTEMAaTUKH
Kak sI3bIKa NI TTOCTPOEHUSI MAaTEMaTHUYECKUX MOJIENIEH, ONMMCAHUSI MPOLIECCOB M SIBJIGHUW peasibHOro mupa. B 3amauu
o0y4eHHsl aJiredpe BXOIAT TAKKe JaNbHEHIIIee Pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOUMOr0, B YaCTHOCTH,
JUI  OCBOGHHUsS Kypca HWH(POPMATHKH, M OBJaJCHUE HaBBIKAMH JICIYKTHBHBIX paccyxneHuid. [IpeoOpazoBanme
CHMBOIILHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHSI, CIIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPYECTRBY.

Conepxanne (QyHKIMOHAIbHO-TpaUYECKON IJIMHHM HaICIeHO Ha TIOJNydyeHHe OOydYarolmMMHUCS 3HAaHUH O
(YHKIMSIX KaK Ba)KHEHIIEH MaTeMaTHYeCKOH MOJENM Ui OMMCAHUS W HMCCIACIOBAHMS Pa3HOOOPA3HBIX IPOILIECCOB U
SIBIICHUH B IpUpOJIe U obOmiecTBe. M3yueHne MaTtepraa crocoOCTBYET Pa3BUTHIO Y 00YYAIONIMXCSl YMEHHUS UCTIONIL30BATh
Pa3IMYHBIC BBIPA3UTEIIbHBIC CPEACTBA A3BIKA MAaTEMATHUKU — CJIOBECHBIC, CUMBOJIMYCCKUEC, rpaqmqecm/le, BHOCHUT BKJIal B
q)OpMI/IPOBaHI/Ie HpeJICTaBHeHI/Iﬁ O pOJIM MaTEMATUKHU B Pa3BUTHUU U BUJIN3AUN U KYJIBTYPBI.

OEJA U3YUYEHUS YYEBHOTI'O MNPEAMETA «AJITEBPA»
AnreOpa SIBISETCS OXHWM W3 OIOPHBIX KypCOB OCHOBHOT'O OOIEro oOpa3oBaHMs: OHA OOECIICUMBACT HU3YUCHHE

IpYyTUX JWUCHUIUIMH, KaK €CTEeCTBEHHO-HAyYHOTO, TaK M TYMAaHHTAapHOTO ITMKJIOB, €€ OCBOGHHE HEOOXOAMMO s
MPOAOIDKEHNsT 00pa3oBaHWS M B IOBCENHEBHOW JKM3HHU. Pa3ButHe y oOydaromuxcs HAyYHBIX TMPEACTABICHHHA O
MIPOUCXOXKICHUM U CYIIHOCTH airedOpanuecKux aOCTpaKiui, croco0e OTpakeHUs MaTeMaTHYECKOW HAayKOW SIBJICHUN U
MPOIIECCOB B TIPHPOJIE W OOIIECTBE, POJM MAaTEMAaTHYECKOrO0 MOIETUPOBAHUS B HAYYHOM IIO3HAHHUU M B TPAKTHKE
CHocoOCTBYeT (POpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUA WM KAa4eCTB MBIIUICHHUS, HEOOXOIWMBIX /IS aJanTaldd B
COBpeMEeHHOM mH(poBoM obriecTBe. M3ydenne anreOpbl oOecrieunBaeT pa3BUTHE yYMEHWs HaOIIONATh, CPABHHUBATH,
HaxOIWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUIEHHUS, CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
NeCTBUA U BBIBOIBI, (POpMyInpoBaTh yTBepxkaeHna. OcBoeHHe Kypca anreOphl 00ecrednBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUTIEHUSI OOyJaloONMXCS: OHW HCIONB3YIOT JENyKTHUBHBIE W WHIYKTHBHBIE pacCyXIeHnsd, o0oOIeHne u
KOHKpeTH3anuip, abcrparupoBanre u aHanoruto. OOyueHwme anrebpe mpenmonaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITEIEHON NIEeATENFHOCTA O0YyYalOMIMXCs, MO3TOMY CAMOCTOSTENBHOE pelleHue 3a/ay SBISIETCS peann3aren
JeSITeTFHOCTHOT'O TPHHIIATIA O0YIEHUSI.

MECTO YYEBHOTI'O ITIPEJIMETA «AJITEBPA» B YAEBHOM IIVIAHE
Cornacuao yueOHOMY IJIaHy B 7-9 Kilaccax m3ydaercsi yaeOHbIH Kypc «Anredpay, KOTOPBIA BKITIOYAET CIEAYIOLIHE

OCHOBHBIE paszfenbl coxepxkaHusi: «YUucma ©  BBMHCIECHHS», «Airedpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBay, «DyHkuun». Ha n3ydyenne yueOHOro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kmacce — 102 gaca (3
yaca B Henennro), B 8 kiacce — 102 gaca (3 gyaca B Henenro), B 9 kimacce — 102 gaca (3 Jaca B HElemo).

COAEPKAHUE YYEBHOTI'O ITPEJMETA
7 KJIACC
Yucaa v BoIMHCIEHHS
JpoOu OOBIKHOBEHHBIE W [ECATUYHBIC, IIEPEXOJl OT OAHON Qopmbl 3amucu apobeit k npyroi. I[lorsTue
paIMoOHAIBHOTO YHUCIIA, 3aIllMCh, CPAaBHEHHE, YIOPSIOYMBAHUE PAI[MOHAIBHBIX YHCEN. ApU(PMETHYECKHE IEHCTBUS C
paloHaIbHEIMU YuciiaMu. Perienre 3a1a4 u3 peaabHOM NPaKTUKW Ha 4acTd, Ha JIPOOH.



Crenenb ¢ HaTypaJbHBIM TOKa3aTelleM: OIpelesieHne, Npeodpa3oBaHUE BBIPAKEHWH Ha OCHOBE ONpEAEIICHUS,
3amuch OompIKX yucen. [IpoueHTsl, 3anuck NPOLeHTOB B BUAE IpoOu 1 IpoOH B BHJIE MPOLIEHTOB. TpHr 0CHOBHBIE 3a1a4H
Ha MPOLIEHTHI, pelIeHNe 3a]jad U3 peaabHON MPaKTUKU.

[IpumeHeHue Npu3HaKOB AETUMOCTH, PA3I0KEHNE Ha MHOXKHUTEIN HATYpaJIbHBIX YHCEIN.

PeanpHbIe 3aBUCUMOCTH, B TOM YHCJIE IpsMasi U 00paTHAs MPOIIOPIIMOHATIBHOCTH.

Aaredpanyeckne BbIpaKeHUS

[lepeMenHble, YHUCIIOBOE 3HAYEHHWE BBIPAKEHUS C TepeMeHHOW. JlomycTHMble 3HAa4YeHMsI MEpPEMEHHBIX.
[IpencraBneHyne 3aBUCUMOCTH MEXKIY BeIHMYMHaMu B Buae (opmynbl. Beramcnenus no dopmynam. I[IpeoOpaszoanue
OYKBEHHBIX BBIPa)KEHHI, TOKICCTBEHHO PaBHBIC BHIPAKEHHS, IPaBUIIa MpeoOpa3oBaHusl CyMM U IPOU3BEICH Ui, TpaBmIa
PACKpPBITHSI CKOOOK U MPUBECHHUSI MTOTO0HBIX ClIaracMBbIX.

CBo¥iCTBa CTENEHU C HATYPAJIbHBIM IIOKa3aTeIeM.

OpHouseHs! U MHOTOWIEHBI. CTeneHb MHOrouwieHa. ClnokeHue, BBIYUTaHHEe, YMHOXXEHHE MHOTOUWIEHOB. DOpMyIIbI
COKpaIIEHHOI0 YMHOXKEHHS: KBaJIpaT CyMMBl W KBaapaT pa3HocTH. DopMyna pa3HOCTH KBajapaToB. PazmoxeHue
MHOTOWIEHOB Ha MHOJKUTEIH.

YpaBHeHHs M HEPAaBEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHNs, PaBHiIa MPeoOpa30BaHusl yPaBHEHHS, PABHOCHIILHOCTh YpaBHEHUH.

JIuneilHOE ypaBHEHHE C OJIHOM IIEPEMEHHOM, YHMCIIO KOPHEM JIMHEHMHOrO0 ypaBHEHMs, PEIIEHUE JIMHEHHBIX
ypaBHeHu#. CocTaBieHHE YPABHEHUI 110 YCIIOBHIO 3a/1a4d. PereHne TeKCTOBBIX 3a71a4 ¢ IOMOIIBIO0 YPaBHEHHH.

JluHeitHOe ypaBHEHHE C ABYMsI IepeMeHHbIMH M ero rpaduk. Cucrema IBYX JIMHEHHBIX ypaBHEHHH C JIBYMS
nepeMeHHBIMU. Perienue cucreM ypaBHEHUI criocoOOM MOICTaHOBKU. [IpriMephl peneHnst TEKCTOBBIX 3aJ1ad ¢ TIOMOIIBI0
CUCTEM YpaBHEHUU.

DYyHKUNHU

Koopanuara Toukn Ha npsiMoil. UncioBble NMPOMEXYTKH. PaccTosHME MeXAy ABYMsS TOYKAMH KOOPJIMHATHOMN
psIMOHA.

[psmoyrompHas cucrema koopauHaT, ocu Oxu Oy. Abcrmcca ¥ OpAMHATA TOYKU Ha KOOPIMHATHOW IUIOCKOCTH.
[Ipumepsl rpadukoB, 3agaHHbIX Gopmydamu. UreHue rpadukoB peanbHbIX 3aBucuMocTel. [lonstue ¢ynkiuu. I'paduk
¢yukiuu. CpoiictBa (yHkiwmii. JIuneinas ¢ynkunus, eé rpaduk. I'padux ¢ymkmmm y = |X|. I'padudeckoe pemreHne
JIMHEWHBIX YPAaBHEHUU U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KUIACC

Yucia v BbIYHCICHHS

Ksampatuerit  koperr w3 uyucna. llomstne 00 wuppandoHanmbHOM Yucie. JlecATHYHBIE TPHOIMKCHUS
uppanMoHanbHbIX uucen. CBoilicTBa apu(METHYECKHX KBaJApaTHBIX KOPHEHM M HX INPUMEHEHHE K NPeoOpa3OBaHHIO
YHUCIOBBIX BBIPAXKEHHUU U BBIYUCICHUSAM. [IelCTBUTENbHBIC YHCTIA.

CreneHs ¢ 1enbIM oKaszaTeneM U e€ csoiictBa. CTaHAapTHAs 3alKCh YUCTA.

AnredpanvecKue BbIpaKeHHUsI

KBanpaTHblil TpEXWieH, pa3ioKeHne KBaApaTHOrO TPEXUIeHA Ha MHOXKUTEIH.

Anrebpandeckas apods. OCHOBHOE CBOMCTBO anreOpamdeckoil npobu. CroxeHne, BBIUMTAHUE, YMHOXKEHUE,
JeneHne anredpandeckux apooei. PanmonansHbIe BRIpAXKEHHUS U UX ITpeoOpazoBaHUe.

YpaBHeHHsI U HEPABEHCTBA

KBagpatHoe ypaBHeHme, (popMmyna KOpHEH KBaIpaTHOTO ypaBHeHHWs. Teopema Buera. Pemenwe ypaBHEHUH,
CBOASALLIMXCS K IMHEHHBIM U KBaJpaTHHIM. IIpocTelimme npoOHo-pannoHaabHble ypaBHEHHS.

I'padmueckas wHTEepmpeTanus ypaBHEHHU C JIBYMS TEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHUH C IBYyMS
nepeMeHHbIMU. [IprMeps perieHust CHCTeM HEeNMHEHHbBIX YPaBHEHHUH ¢ IByMs IIepeMEHHbBIMH.

Pemenne TekcTOBBIX 3aa4 anredpanueckuM CIiocoOOM.

UucnoBsle HepaBeHCTBa M HX CBOWcTBa. HepaBeHCTBO ¢ omHOW mepeMeHHOW. PaBHOCHIIBHOCTH HEPAaBEHCTB.
JIuHelHbIE HEpaBEHCTBA C OAHOM nepeMeHHONW. CHCTeMBbI TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DyHKIUU

[ousTre pynkunu. O6IacTh ONpeAENeHUs] © MHOXECTBO 3HaueHUH (pyHKuuu. CriocoOb! 3aganust QyHKUNH.

I'padux ¢dynkumu. Yrenue cpoiictB ¢yHkumuu mo e€ rpaduxy. IIpumepsl rpagukoB (GYHKIMIA, OTpakaromuX
peajbHbIEe TPOLIECCHI.

DyHKIMH, OMHCHIBAIOIIME TIPAMYIO M OOPATHYFO TIPONOPIMOHAJIBHBIE 3aBUCMMOCTH, X rpapukn. yHKIuM y = X2,
y =3,y = VX, y=|x|. [pacdirueckoe pelirenue ypaBHEH i i CHCTEM ypaBHEHHIL.

9 KJIACC



Yucna v BbIYMCICHUS

PanmonansHble yKcna, UppaluoHaNbHBIE YHCIa, KOHEUHbIEe M OECKOHEYHBIE AECATHYHBIE IpoOH. MHOXKECTBO
JEWCTBUTEIBHBIX YHCElN, JIeHCTBUTENbHBIE YWCIIa KaKk OECKOHEUHBIE JecATHYHBIe IpoOu. B3aumMmHO ofHO3HauHOE
COOTBETCTBHE MEXIY MHOXKECTBOM JICHCTBUTENIBHBIX YHCET U KOOPAUHATHON IIPSIMOM.

CpaBHeHME ACHCTBUTENBHBIX YHCEIl, apU(pMETHUECKIE ACHCTBHS C ACHCTBUTEIbHBIMH YHCIAMU.

Pa3mMepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JITUTEILHOCTH MPOLIECCOB B OKPYKAIOIIEM MUPE.

[MpubnmxkéHHOe 3HAaYEHWE BEIUYMHBI, TOYHOCTh NpUOIKeHHs. OkpyrieHue uymcen. [Ipukuaka H OIEHKa
pE3yAbTAaTOB BHIYUCICHUH.

YpaBHeHHs U HEPAaBEHCTBA

JIunelinoe ypaBHeHue. PellieHre ypaBHEHUN, CBOJIALLMXCA K JIMHEHHBIM.

KsagpaTtHoe ypaBHeHue. Pelenue ypaBHeHUH, cBOAAIIMXCS K KBaapaTHRIM. bukBaapaTHoe ypaBHeHue. [Ipumepst
peLIeHNs] YpPaBHEHUN TPEThEN U YETBEPTOM CTENEHEN Pa3I0KEHUEM HAa MHOKUTEIH.

Pemenne 1poOHO-paliMOHaNbHBIX YpaBHEHHN. PellieHne TeKCTOBBIX 3a/1a4 allreOpandecKiM METOIOM.

VYpaBHeHHe C JBYMs INEpPEMEHHBIMH M ero rpaduk. PenieHue cucteM ABYX JIMHEHHBIX ypaBHEHHH C ABYMsI
NepeMeHHbIMU. PellleHne cucTteM [ByX YpaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOPOM CTENEHH.
I'paduueckas uHTEpIIpETAIIMS CUCTEMBI YPAaBHEHUH C IBYMS TTIEpEMEHHBIMU.

PerieHre TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPAaBEHCTB C OAHOM NEpeMEHHOHM. PelleHue cuCTeM JIMHEHHBIX HEPABEHCTB € OJIHOU
nepemenHod. KBanpatHbele HepaBeHcTBa. ['padmueckas WHTeprperalysi HEPAaBEHCTB M CHUCTEM HEPaBEHCTB C JABYMs
[IEPEMEHHBIMH.

DYyHKUNHU

Ksanpatnunas ¢ynkums, e€ rpaduk u cpoiictsa. [Tapaborna, KOOpIUHATEI BEPIIMHEI 1apadoibl, OCh CHMMETPHH
apa0oJIbL.

I'paduku dyskmmii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| u ux cBoiicraa.

YucioBblie MOCIAEI0BATEILHOCTH H IIPOIPECCHH

[ToHsTHE YNCIIOBOM MOCICIOBATEILHOCTH. 3aaHUE MTOCIEA0BATEIbHOCTH PEKYPPEHTHON (GopMyInoit u dhopmyoi
N-TO 4ieHa.

Apudmerndeckast U reomerpuueckas nporpeccun. @opmynbl N-ro WwieHa apupMETHIECKOH M TeOMETPHIECKON
MIPOrPECCHM, CyMMBI IIEPBBIX NUIIEHOB.

N3o0pakeHne WICHOB apu(PMETHIECKON M TEOMETPHUIECKON IPOrpecCchii TodKaMu Ha KOOPAWHATHOHN IIJIOCKOCTH.
JInHelHbIN 1 SKCIIOHESHITHATBHBINA pocT. CII0KHBIE TPOIICHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YUEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JAUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yaIbTAThI OCBOCHHUS MTPOrpaMMBbI ydeOHOTO Kypca «ANredpay» XapaKTepu3yrTCs:

1) naTpuoTHYeCKOEe BOCIIUTAHUE:

MPOSIBIICHHEM HHTEpeca K MPOIUIOMY W HACTOAIIEMY POCCHHCKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSIM POCCUHCKUX MATEMATHUKOB M POCCUMCKOM MaTeMaTUYECKOW IIKOJIBI, K HCIONb30BAHUIO ATHX AOCTHXKECHHM
B JIPYTUX HayKaX W MPUKIQIHBIX cepax;

2) rpa’kIaHCKOe U T1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJHEHHUIO OOS3aHHOCTEH TpakIaHWHA W peaju3aliii ero IMpaB, MPEACTaBIEHHEM O
MaTeMaTHYeCKNX OCHOBaX (DWYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBJIEHWH, MPOLEAYp TPa)KJIaHCKOTo oOIIecTBa
(mampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXIEHWIO 3THYECKHX IPOOJIEM, CBS3aHHBIX C IPAKTHYECKUM
MpUMEHEHNEM JIOCTHKEHUH HAyKH, OCO3HAHNEM BaXHOCTH MOPAILHO-3TUYECKUX MPUHITUIIOB B JAEATEIIEHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUU MNPAKTHUUYECKUX 3a7ad MaTEeMaTHYeCKOW HaIpaBJIEHHOCTH,
OCO3HAHUEM Ba)KHOCTH MAaTEMaTHYECKOI'0 0Opa30BaHUS Ha MPOTSHKSHUH BCEH JKU3HU YIS YCISITHON MpodeccuoHanbHON
NEeSITETbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHWH, OCO3HAHHBIM BHIOOPOM M IOCTPOCHUEM WHIUBHUIYaIbHOM
TpaeKTopuu 00pa30BaHMsI U )KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HHTEPECOB U O0IIECTBEHHBIX MMOTPEOHOCTEIH;
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4) 3cTeTHYeCKOEe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOLMOHATEHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHUYECKHX OOBEKTOB, 3a/1ad, pelICHHH,
paccyXaeHui, yMEHHIO BUJECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOT'O MO3HAHUS:

OpHEHTalMell B JAEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX MpPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTHS YEIOBEKa, MPUPONBI M OOIIECTBAa, NMOHMMaHHEM MaTeMaTHYeCKOW HayKh Kak cdepsl
YEIOBEUECKON NEeATENbHOCTH, JTAamoB €€ pa3BUTUS M 3HAYUMOCTU IJISl PA3BUTHS LUBUIM3AIMH, OBIAJCHHEM SI3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOM Ky.HI)TypOI\/'I KaK CpCIACTBOM IIO3HAHHA MHUpPA, OBJIAACHUCM HpOCTCfIHIHMPI HaBbIKaMU
HCCIIEZIOBATENIbCKOM EATeNbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GopMuUpPoOBaHUe KYJIbTYPbI 310POBbS ¥ IMOIMOHAIBLHOIO 0JIATONOTYYHsI:

TOTOBHOCTBIO NMPHMEHATh MaTeMaTHUYECKWE 3HAHWsI B MHTEPECax CBOErO 3I0POBbS, BEICHHs 3I0pOBOro obpasa
KHU3HH (340pOBOE MHUTAHHE, COANAHCHPOBAHHBIM PEXHUM 3aHSATHH M OTIbIXA, pEryispHas (U3UUecKas aKTUBHOCTD),
c(OpPMHUPOBAHHOCTHIO HaBBIKa pepiieKkcuu, TPU3HAHUEM CBOETO ITPaBa Ha OMMOKY M TAKOT'O JKe MpaBa APYroro YeloBeKa;

7) 3Ko0rMYecKoe BOCIUTAHME:

OpHeHTaHHeﬁ Ha NPUMCHCHUC MATCMATUYCCKHUX 3HAHUN g pelIeHusA 3aJla4 B obnactu COXpPaHHOCTH
OKpY’Kalollel cpelibl, MJIaHUPOBAHUS IOCTYNKOB M OLIEHKM WX BO3MOXHBIX IOCJEICTBUN JUISI OKPY)KAIOLIEW CpENbl,
OCO3HaHWEM TJI00aTBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX pelleHHUs;

8) ananTanus K N3MEHSIOIMMMCS YCJIOBUSIM CONMAIBLHOI M PUPOAHOM Cpebl:

TOTOBHOCTBIO K ):[CflCTBPIHM B YCJIOBUAX HeOHpeIleJIéHHOCTI/I, TMOBBIICHHUIO YPOBHA CBOEH KOMIIETEHTHOCTH qyepe3
MIPaKTHYECKYIO IEITENFHOCTh, B TOM YHCJIE YMEHNE YUYUTHCS Y APYTHX JIO/EH, TpHoOpeTaTh B COBMECTHOM €ATEIbHOCTH
HOBBIC 3HaHUS, HABBIKW U KOMIICTCHIIUN U3 OIIbITa APYTHUX;

HEOOXOJJMMOCTBIO B (DOPMHUPOBAHUY HOBBIX 3HAHHIA, B TOM 4Kcie (GOpMYIMPOBaTh HJEH, TIOHSITHS, TUIIOTE3BI 00
O6’[)CKTaX U ABJICHUAX, B TOM 4YHCJIC paHEC HCU3ZBCCTHLIX, OCO3HABAThb )Ie(i)I/IHI/ITI)I COOCTBEHHBIX 3HAHUNH WU
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMIO, BOCIHPHHUMATH CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB,
TpeOyrommii KOHTpMEpP, KOPPEKTUPOBATh MIPUHUMAEMBbIC PELICHHUSI W IeHCTBUS, (OPMYINPOBATh M OLEHUBATH PHCKU U
HOCJIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI
Ilo3naBaTe/bHBIE YHHBepPCAJIbHbIE YUeOHbIe 1eliCTBUA
ba3oBble Joruyeckue aeicreus:

e BBUBJLITH M XapaKTEpPU30BaTh CYLIECTBEHHBIC NPHU3HAKA MATEMaTHYECKUX OOBEKTOB, IOHATUH, OTHOLIEHUI
MEXKAY TMOHATUAMH, (OPMYJIUPOBATH OMNPENEICHUS] IIOHATHM, YCTaHABIMBATh CYIIECTBEHHBIH IPU3HAK
KJaccu(puKaluy, OCHOBaHUSA AJ1s1 0000ILEHHSI U CPaBHEHUS, KDUTEPUU IIPOBOIUMOI0 aHAIN3A;

e BOCIPUHMMATh, (OPMYIHUPOBATh M NPeOOPa3OBHIBATh CY)KICHUSA: YTBEPAUTEIbHBIE U OTPULATEIBHBIC,
€IMHUYHBIE, YACTHBIE U OOIME, YCIOBHBIE;

e BBUIBITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpednss B (akTax, JaHHBIX,
HAOJIOACHUSX U YTBEPXKIEHUSAX, IPEIJIaraTh KpUTEPUHU ATl BBISIBIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHIA;

e JeaTh BBIBOJBI C HCIOJNB30BAHMEM 3aKOHOB JIOTHKH, NEOYKTUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUEHUI,
YMO3aKIIOUEHUH 110 AaHAJIOTUH;

e pa3duparh IOKa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KIACHUH (IpsAMble M OT MPOTHBHOIO), NPOBOIUTH
CaMOCTOSITEIBHO HECIIOXKHBIE JIOKAa3aTelIbCTBA MAaTEeMaTHYeCKHX (DAaKTOB, BBICTPAaUBaTh apryMEHTALHIO,
MIPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCyKACHUS;

e BEIOMpaTh crmoco0 pemeHus y4deOHOH 3amaunm (CpaBHUBATh HECKOIBKO BAPHAHTOB pEHICHHS, BBIOMPATH
Han0ojee NOAXOIIINI ¢ yIETOM CaMOCTOSITEIBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoparejbckue JeiCTBUSA:

® [CIOJB30BAaTh BONPOCHl KakK MCCIEHOBATEIbCKHA HHCTPYMEHT IO3HaHUS, (HOPMYJIMPOBAaTh BOIPOCHI,
(uKcHpyIoLMe MPOTUBOPEUne, MPodIeMYy, CAMOCTOSTENbHO YCTaHABINBATh HICKOMOE U AaHHOE, (OpMHUPOBATH
TUIIOTE3Y, APTYMEHTHUPOBAThH CBOIO TIO3UINI0, MHEHUE;

® [POBOIUTH MO CAMOCTOSTENILHO COCTABJICHHOMY IUIaHY HECIOXKHBIA 3KCIIEPUMEHT, HEOObIIOe UCCIeI0BaHNE
[0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOM;

®  CcaMOCTOATENbHO (HOPMYNHUPOBaTH OOOOIIEHHS M BBIBOABI IO pPE3yIbTaTaM IPOBEAEHHOTO HaOMIOACHUS,
HCCIIeI0BaHMUs, OLICHUBATh JJOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIHTATOB, BHIBOAOB H 0000IIECHHI;



MNPOrHoO3UpPOBATh BO3MOXXHOC PAa3BUTUC IMPOLCCCA, a TAKKC BBIAIBUTaTh MPCAIIOJIO0XKCHHA O €ro pasBUTHU B
HOBBIX YCJIOBUX.

Pabora ¢ nngopmanueii:

BBISIBJISITH HEIOCTATOUHOCTh M U30BITOYHOCTh HH(OPMALINH, TAHHBIX, HEOOXOAMMBIX IS PELICHHs 3a/1a4u;
BBIOMpATh, aHANIU3WPOBATh, CHCTEMATH3WPOBATb W WHTEPIPETUPOBATH WHPOPMALMIO PA3IMYHBIX BUIOB U
(hopM npecTaBICHS;

BbIOMpaTh (OpMy TMpeACTaBICHUS WHQOpPMAMM M HWUIIOCTPUPOBATh pellaeMble 3aJadd  CXEMaMH,
JrarpaMMaMu, HHOH TpaduKkoi 1 X KOMOMHAIIMSMUY;

OLICHUBATh HAJI&KHOCTh WH(POPMALUH 110 KPUTEPUSM, MPEIOKECHHBIM YUHUTENEeM WIH cHOpMYIHPOBAHHBIM
CaMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHbIe YHHUBEPCATBHBIC yqeﬁm,le )IeﬁCTBHﬂ:

BOCIIPHHUMATD B (POPMYJIHPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBHSIMU M LIENSIMH OOLICHUS, SICHO, TOYHO,
TPaMOTHO BBIp@KaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 1O XOIYy
peleHus 3aaun, KOMMEHTHPOBATh IOYUEHHBIH pe3yibTaT;

B XO7ie OOCYXXIEHHUsl 3a7]aBaTh BOIPOCHI IO CYIIECTBY 0OCYXJaeMOH TeMbl, POOJIEMBI, pelaeMoi 3a/iayu,
BBICKa3bIBaTh HJIEW, HAIlCJICHHbIE Ha TIOMCK PEIICHHS, COMOCTABIATh CBOU CYXJICHHS C CYXKICHHSIMH JPYrHX
YYaCTHUKOB JHiaiora, 0OHapYKMBaTh pas3jMyve U CXOACTBO MO3HUIINH, B KOPPEKTHOH (dopme HOopMyInpoBaTh
pasHoriacHsi, CBOM BO3paKEHUSI;

MPEACTABIATh PE3yNbTAThl PENICHUS 3aJia4yd, JKCIIEPUMEHTA, WCCIEOBAHUS, IPOEKTa, CAMOCTOSITEIBHO
BBIOMpATh GopMAaT BBICTYIIJICHUS C yUETOM 3aJ1au MPE3CHTAIH U OCOOCHHOCTEH ayInTOPHU;

MOHUMATh W HMCIOJIB30BaTh MPEHMYIECTBA KOMAHIHON M WHJIUBHIYalbHOW paOOTHI TPU PEUICHUH YYeOHBIX
MaTeMaTHYECKHX 3a]1a1;

MPUHUMATS IIe]Tb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIMI0 COBMECTHON paboThI, paclpenensiTh
BUJBI paboT, JOrOBapuBaThCs, OOCYXKIATh IMPOIECC W Pe3yibTaT paboThl, 0000MAaTh MHEHHS HECKOJIbKUX
JTIOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYXIEHHUSA, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI U APYTHE),
BBITIOJTHATH CBOIO YacTh pabOTHI M1 KOOPAMHUPOBATH CBOM JIEHCTBUS C IPYTHMMH WIEHAMH KOMaH[bl, OLICHUBATh
Ka4ecTBO CBOET0 BKJIaga B OONMH TPOXYKT IO KPUTEPUSIM, C(HOPMYIHPOBAHHBIM yYaCTHUKAMU
B3aUMOZCHCTBHS.

PerynsiTuBHbIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS
Camoopranu3anusi:

CaMOCTOSITEIFHO COCTABIIATh IUIAH, aJlTOPUTM PEIICHUS 3a1avd (FIIH €T0 YacTh), BEIOMPATH CIIOCO0 PEIICHUS ¢
Y9E€TOM WMEIOIINXCI PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapHAHTHI PEIISHUH ¢ y9ETOM HOBOW HH(OPMAIIHH.

CaMOKOHTPOJIb, AMOUUOHAIbHBII HHTEJIEKT:

BIIAZIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS TIpoIecca W pe3yiabTaTa pEIIeHUsS MaTeMaTHYeCKOH
3a/1a4m;

MPEeIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TpPH PEUNICHWH 3aJa4d, BHOCHUTH KOPPEKTHBHI B
JeSITeThHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAll/IGHHBIX OMNOOK, BBISIBIEHHBIX TPY/THOCTEH;

OLIEHUBATh COOTBETCTBHE Pe3yJbTaTa AEATEIbHOCTH MOCTaBICHHOW IENN W yCIOBHSIM, OOBSICHATH MPUYNHBI
TOCTHYKEHUS WIH HEMOCTIKEHMS [IETH, HAXOAUTh OMINOKY, TaBaTh OIEHKY MPHOOPETEHHOMY OITBITY.

INPEAMETHBIE PE3YJIbTATHI
K xon1ty o0yueHus B 7 kjiacce 00ydJaroNHiics MOMYyYUT CISIYIONINE TPEIMETHEIE PE3yIIbTaThI:
Yucia v BoIYHCTIEHHS
BremonHATh, couerasi yCTHBIE U TUChbMEHHBIE TPUEMBI, apu(MeTHIecKrue AeUCTBUS C palliOHATLHBIMHI YUCIIAMHU.

HaXOI[I/ITB 3HAYCHHUA YHCIIOBBIX BBIpa)KeHHﬁ, MNPpUMCHATH pa3H006pa3HLIe CIIOCOOBI U HpI/IéMBI BBIYMCJIICHUA

3HAYEHHH JPOOHBIX BHIPAXKEHUH, COIepKAINX OOBIKHOBEHHBIE U IECATHYHBIC IPOOH.

[lepexonuts OT 0aHOI (OPMBI 3aMTUCH YUCeN K Apyror (IpeoOpa3oBbIBaTh ACCITUUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B ICCSITUYHYIO, B YACTHOCTU B OECKOHEUHYIO AECATHYHYIO APOOBb).

CpaBHUBaTh U yNOPAJ0YNBATH PAI[MOHAIBHBIE YUCIIA.

OKpyriaaTh 4ncia.

BEINOAHATE IPUKKUIKY U OLIEHKY pPE3yJIbTaTa BEIUMCIICHUH, OLEHKY 3HAUEHUI YMCIIOBBIX BbIpa)KeHUH. BhIMoNHATE
JEMCTBHS CO CTENEHSIMH C HATYPaJbHBIMU TIOKA3aTEISIMH.



[IpuMeHATh TPU3HAKH ETUMOCTH, Pa3I0KEHHE HA MHOKUTENIHN HATypaJIbHBIX YHCEIL.

Pemate npakTHKO-OpHEHTHpPOBaHHBIE 3aJlauM, CBS3aHHBIE C OTHOLIEHHEM BEIMYWH, MPOMNOPIHOHATBHOCTBIO
BEIMYUH, TPOLEHTAMH, HWHTEPIPETUPOBATh PE3yJAbTaThl pEIICHUs 3aJad C Y4ETOM OrpaHUYEHMM, CBA3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX OOBHEKTOB.

Adaredpanyeckne BbIpaKeHU

Hcnone3oBaTh anreOpanvecKyto TEPMHUHOJIOTHIO U CHMBOJHMKY, MPUMEHSITH €€ B MPOLIECCe OCBOCHUSI YU4eOHOTO
Marepuaia.

Haxonuth 3HaueHMs1 OyKBEHHBIX BBHIPRKECHH TPH 33/IaHHBIX 3HAUCHUSAX NTEPEMECHHBIX.

BeimonusaTe npeoOpa3oBaHMs EN0T0 BEIPAKEHHS B MHOTOWICH MPUBEICHHEM TOJAO0HBIX CIIaraeMbIX, PACKPHITHEM
CKOOOK.

BBIMOMHATE YMHOKEHHE OHOWIEHA Ha MHOTOYJICH U MHOTOWIEHA HAa MHOTOWIEH, IPUMEHSTH (opMyIbl KBaapaTa
CYMMBI U KBa/IpaTa pa3HOCTH.

OcyIecTBIATh Pa3ioKEeHHEe MHOTOYIEHOB HA MHOYKHUTEIN C MIOMOIIBIO BBIHECEHUS 32 CKOOKH 00ILEro MHOXHTEIIS,
TPYIITUPOBKH ClaraeMbIX, IPUMEHEHHsI POPMYJT COKPAIIEHHOTO YMHOXKEHHSI.

[Mpumenars mnpeoOpa3oBaHUS MHOTOWIEHOB JUISL PEUICHUS pPa3MYHbIX 3aj]ad W3 MaTeMaTHKH, CMEXHBIX
MIPEIMETOB, U3 PeajbHON MPAKTUKU.

Hcnonb3oBaTh CBOWCTBA CTEMEHEN ¢ HATYPaTbHBIMH TIOKa3aTeISIMU JJIsl IPEoOpa30BaHUS BEIPAKEHHIA.

YpaBHeHHS M HEPABEHCTBA

Pemate nuHEHBIE YpaBHEHUS C OAHOM IEPEMEHHOW, MPUMEHSs NPAaBWIA MEPEXOAA OT HUCXOJHOIO YPaBHEHUS K
paBHOCHIBHOMY eMy. [IpoBepsaTh, SBISETCS M YUCIIO KOPHEM ypaBHEHMS.

[TpuMeHATH Tpaduyueckue METOIBI IPU PEIICHUHN JIMHEWHBIX YPABHEHUH U X CHCTEM.

[MonOupatk mpuMepsl map Yrcell, SIBISTIONIUXCS PEHICHUEM JIMHEWHOTO YpaBHEHUS ¢ ABYMSI TIEpEeMEHHBIMHU.

CtpouTh B KOOPAWHATHOW IUTOCKOCTH TpauK JIMHEHHOrO YpaBHEHHS C JBYMS IEPEMEHHBIMH, IOJb3YSCh
rpadykoM, MPUBOIUTH IPUMEPHI PEIIEHNS YPaBHEHUSI.

PemaTh cuctemMbl IByX JIMHEHHBIX YpaBHEHUH ¢ IByMs TIEPEMEHHBIMH, B TOM YHCIIe TpadrUeCKU.

CocraBnare M peliaTh JUHEHHOE YpPAaBHEHHE MIIM CUCTEMY JIMHEMHBIX YpaBHEHMH IO YCIIOBUIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4U MOIYYCHHBIN pE3yIbTarT.

DYyHKUNHU

N300paxarh Ha KOOPAMHATHOM IPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpIMHATAM, Jy4d, OTPE3KH,
MHTEPBAJIBI, 3aITMCHIBATh YHCIIOBBIE TPOMEXYTKU HA alre0pandeckoM s3bIKE.

OtmeuaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJMHATaM, CTPOUTh TPadUKH JIHMHEHHBIX
¢ysaxmuit. Ctpouts rpaduk GyHKIHuU Y = [X|.

OmnuceiBaTh ¢ MOMOUIBIO (DYHKLIUH M3BECTHBIC 3aBUCUMOCTU MEXAY BEIMYHMHAMU: CKOPOCTh, BPEMsl, PACCTOSHHE,
LI€Ha, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHune GyHKIUY 110 3HAYCHUIO €€ apIyMEHTa.

[lonumatp rpaduyeckuii cnoco® HpeAcTaBIE€HUS W aHanau3a MHGOPMAaLWH, M3BIEKATh U HMHTEPIPETUPOBATH
HHpOPMAITHIO U3 TPaPUKOB peaTbHBIX MIPOIIECCOB M 3aBUCHMOCTEH.

K konny oOyuenus B 8 kinacce oOyyaromuiicss MOIyduT CACAYIOLINE IPEAMETHbBIC PE3YIbTaThI:

Yucsia 4 BbIYMCTICHUS

Hcnonp3oBaTh HavaNbHBIE MPENCTABICHUS O MHO)KECTBE IECHCTBUTENBHBIX YHCEN JUIA CPAaBHEHMS, OKPYITICHUS U
BBIYHCIICHUN, N300paXKaTh NEHCTBUTENBHBIE YICIIA TOYKAMHU Ha KOOPINHATHON TPSMOA.

[IpuMenaTe noHsATHE apU(PMETHYECKOro KBaAPaTHOTO KOPHS, HAaXOOUTh KBaApaTHbIE KOPHHU, HCIONb3YysS INPH
HEOOXOIMMOCTH KaJIbKYJATODP, BBIIOJIHSITH MPeoOpa3oBaHUs BBIPAXKEHUH, COOEpP)KALIMX KBAApaTHbIE KOPHH, HCIONb3Ys
CBOICTBa KOpHEN.

Hcnonp3oBaTh 3amucy OONBIINX U MaJIbIX YHACEN C TOMOLIBIO JECATHUHBIX Ipoleii u crenenei uyncna 10.

AuredOpanyecKue BbIpaKeHUs1

[IprMeHATH MOHSATHE CTENEHH C LEJNBIM IOKa3aTeleM, BBHINOJIHATH MPeoOpa3oBaHUsl BBIPAXKEHUH, COACPIKALIMX
CTETIEHU C LIENBIM TIOKa3aTEIEM.

BbInonHATE TOXAECTBEHHBIE NPE0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE HpPAaBWII JNEUCTBUM Hax
MHOTOWIEHAMH U AJIr€0pandecKUMHU APOOSIMH.

PacknanpIBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BBIPaKEHUH ISl PELICHUS PAa3IUUHBIX 3a/1a4 U3 MaTEMaTHKU, CMEXHBIX MPEJMETOB,
U3 peaibHON IIPAKTUKH.

YpaBHeHHS M HEPABEHCTBA



Pemate nuHelHBIC, KBaJpaTHBIC YpaBHEHUS U pallMOHANbHBIC YPABHCHUS, CBOISINMECS K HUM, CHCTEMBI JIBYX
YpaBHEHUH C BYMS IEPEMEHHBIMH.

[IpoBoauTh mpoCTEHIlINE HCCACAOBAHUS YPaBHEHHH M CHCTEM YpaBHEHUN, B TOM YHCIE C IPUMEHEHHEM
rpaduyeckux mpeacTaBieHul (yCTaHABIMBATh, UMEET JIM YPABHCHUE WM CHCTEMa YPaBHEHUH PEIICHUs, €CIIM UMEET, TO
CKOJIBKO, U TPOYEE).

[lepexomuTh OT CIIOBECHOW (POPMYIMPOBKH 3a7aud K €€ anreOpanveckoil MOJEIH C IOMOIIBI0 COCTaBICHHUS
YpaBHEHUS WA CUCTEMBl YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d MOYYCHHBIN pe3yabTarT.

IIpumeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB AJIS CPAaBHEHHUS, OLIEHKH, PElllaTh JMHEHHbIE HEPABEHCTBA C OJHOM
MEPEMEHHOH M WX CHCTEMBI, JaBaTh TIpaUUYECKyl0 WILIIOCTPAI[MI0 MHOXKECTBA PEUICHUI HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DYyHKUNHU

[loHMMaTh W UCHONB30BAaTh (DYHKIMOHAJBHBIC TMOHATHS M SI3BIK (TEPMUHBI, CUMBOJMYECKHE OOO3HAYCHUS),
OIIpENeNATh 3HaUeHHE ()YHKIIMH 110 3HAYCHUIO apTyMEHTa, ONPEACIATh CBOMCTBA (PYHKIIMH 110 e€ rpaduKy.

Crpouts TpaduKy deMeHTapHBIX GYHKIUI BUA:

y=kix,y=x%y=x%y = x|, y = VX, OnMCbIBaTH CBOHCTBA YHCIOBOH (YHKIHH 110 &8 rpaduKy.

K koHIty o0yueHust B 9 Kjacce 00ydaroUICs MOMYyYUT CICAYIONIME MPEIMETHBIC PE3YJIbTATHI:

Yucaa u BbIYUCTEHUS

CpaBHHBATH U YIOPSJI0YNBATH PAIMOHAIBHEBIC H HPPANMOHATHHBIC YHCIIA.

Beinonusate apudmerndeckue ASHCTBHS C PAMOHAIBHBIMUA YUCIAMH, COYETash YCTHBIC U MHUChbMEHHBIC TPUEMBI,
BBITIOJTHSITh BBIYUCIICHUS C UPPANMOHATHHBIMA YUCIIAMHU.

HaxonuTh 3HaYeHUS CTENEHEH C MeTbIMI TIOKA3aTeISIMI ¥ KOPHEH, BEIYUCIISITh 3HAUCHHS YACIIOBBIX BBIPAXKCHHUI.

OKpyTsSTh JIEHCTBUTENBHBIC YHCIIA, BBITONHATh TPUKHUAKY pE3yJbTaTa BBIUHUCICHHUMA, OIEHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHeHus U HEPABEHCTBA

PemaTte nuHElHBIE W KBaJIpaTHBIC ypaBHEHWS, YypPaBHEHHWS, CBOMAIMMECS K HHM, TMPOCTEHIIHEe ApoOHO-
paLrOHaNbHbIEC YPABHEHUS.

Pemate cucTteMbl ABYX JIMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU U CHCTEMBI JABYX YPaBHEHHH, B KOTOPBIX
OJIHO YPaBHEHUE HE SIBISIETCS IMHEHHBIM.

Pematp TekcTOBBIE 3aaun anreOpanvdecKuM CIIOCOOOM C TTOMOIIBIO COCTABICHHUS YPAaBHEHUS WM CHCTEMBI JIBYX
YPaBHEHUH C IBYMs [I€PEMEHHBIMH.

IIpoBoauTh mpoOCTEWIlIME HCCIENOBAHUS YPAaBHEHUH M CHUCTEM YpaBHEHHH, B TOM YHCJIE€ C NpPUMEHEHHUEM
rpaduyecknx mpeacTaBieHni (yCTaHABINBATh, UMEET JIM YPaBHEHUE WIIM CHCTEMa ypaBHEHHH PEIIeHU s, €CITH UMEET, TO
CKOJIBKO, U TIpOYEE).

Pemate nuHelHBIE HEpaBEHCTBA, KBaJIpaTHHIE HEPAaBEHCTBA, M300pa)KaTh pEIIEHHWE HEPaBEHCTB HA YHCIIOBOM
MPsIMOM, 3aIIMCBIBATH PEIICHUE C TOMOLIBIO CUMBOJIOB.

PemaTte cucreMpl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIONINE KBAJPATHOE HEPABEHCTBO,
n300pakaTh pPelIeHrne CUCTEMBI HEPABEHCTB Ha YHCIIOBOW MPSIMOH, 3aIMCHIBATh PEIEHHE C TTOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NPU PELLICHUU PA3IMYHBIX 3a]1a4.

DyHKIUU

PacriosnaBate (yHKIMEM W3ydeHHBIX BUAOB. [lOKa3piBaTh CXEMaTHUECKH PACHOJIOKEHHE Ha KOOPAWHATHON

TiockocTH rpadukoB dyrkimit Buma: Y = kx, y = kx + b, y = k/x, y = ax® + bx + ¢, y = x%, y = \X, y = |X|, B 3aBHCHMOCTH
OT 3HaYeHU! KO3 PUIIMEHTOB, OMMMCHIBATH CBOMCTBA (PYHKITUH.

Crpouts 1 n300paxkaTb cXxeMaTHYeCKH Irpauku KBagpaTHUYHBIX (PYHKIMH, OMUCHIBATH CBOMCTBA KBaJpaTHUYHBIX
(hyHKIMI 110 UX Tpadukam.

Pacrio3HaBaTh KBaIpaTHIHYIO (GYHKIHIO 110 (hOpMYJIe, IIPHBOIUTE IIPHMEPBI KBaJAPATHYHBIX (DYHKIHH U3 PeabHOM
’KHM3HU, (PU3UKH, TEOMETPHH.

YuciioBble MOCIEI0BATEILHOCTH U POrpeccHu

Pacrio3HaBaTh aprMeTHUECKYIO U T€OMETPUYECKYIO TPOTPECCHH TIPH Pa3HBIX CIIOCO0AX 3adaHMsL.

BbImonHATE BBIUMCIEHUS C MCIONAB30BaHHMEM (GOpMyl N-TO wieHa apuMETHYECKOW U T'€OMETPUUECKOH
MPOTrPECCHid, CYMMBI ITEPBBIX N YICHOB.

N300paxath 4ieHbl 0CIEA0BATEILHOCTH TOUKAMHU Ha KOOPAMHATHOH MJIOCKOCTH.

Pemath 3ama4m, cBA3aHHBIE C YMCIOBBIMHU IIOCIIEIOBATEILHOCTSIMH, B TOM YHCJE 3aJlaud U3 PealbHON XKHU3HU (C
UCTIOJIB30BaHUEM KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IIVTAHUPOBAHUE

Pabouas mporpamma mo y4de0HOMY mpeaMery «AJuredpa» paspadoTana
BOCIIUTAHMA, YTO OTPA’)KEHO B JHMYHOCTHBIX IJIAHHUPYEMBIX pe3yabTaTax W o0Oecre4ynBaeT

¢ yuértom paloyeil mporpamMmbl

peasn3anuio

UHBapuaHTHbIX MoxayJeid (MM) mporpaMmbl «YpouHasi [1eATeJBHOCTb», «BHeypouHasi aesiTeILHOCTH» U

«BHemKOoJbHbIEe MEPONIPUATHSI.

7 KJIACC
KomudaectBouacos DNeKTpOHHBIC [Iporpamma BociuTaHus
No  HammeHoBaHUE pa3ieiioB (umdposie)
/1 | TeM MPOrpaMMbI Bcero KP IIP | oOpaszoBaTelbHEIC
pecypchl
q bubaunoreka [IOK UM «YpouHasi 1esITeIbHOCTbY.
HCIIa U BBIUMCIICHUS.
25 1 https://m.edsoo.ru/7f415p MakcnmanbHoe ucnonb3oBatue
PaHI/IOHaHBHBIe quciia 90 BOCITMTATCJIbHBIX BO3MOXKHOCTEHU
= coziepIKaHus y4eOHOrO MpeaMeTa
Anreb bubmmoreka [JOK nu1st GOPMHUPOBAHUSL Y
reOpandecKueBbIpaK .
P P 27 1 https:/m.edso0.ru/7f415p (POyHaiomxes poccuiickux
CHHUS 90 TPaAUIIMOHHBIX TyXOBHO-
— PaBCTBCHHBIX U COUUOKYJIbTYPHBIX
v bub6mmoreka [JOK LIEHHOCTEH, poccuiicKoro
ABHEHUS U
p 20 1 h'['[DSZ//m.edSOO.I’U/7f415b MCTOPUYECKOI'0 CO3HAHUA Ha OCHOBE
HEpaBEHCTBA 90 HMCTOPUYECKOT0 MPOCBEIICHUS;
= Mos00p COOTBETCTBYIOIIETO
K bub6mmoreka [JOK COZIEp’KaHUsl YPOKOB, 3aJaHUi,
OOPJWHATHI U
P 24 1 https://m.eds00.ru/7f415p [PCHOMOTATCIBHBIX MaTCPHAIIOR,
rpadukn. OyHKINU 90 NPOOJIEMHBIX CUTYaluil s
= 00CYKIeHHI
UM «BHeypouHasi 1eITETLHOCT»
PUCHUEC NHAUBUAYAJIbHBIX HOTpe6HOC
1XCsl B paMKax BbIOpaHHBIX UMH KYypd
3aHATUN
(mo3HaBaTENBHOM, HAYIHOM,
Bub 110K MCCIIEIOBATEILCKOM,
HOJINOTEKA -
TToBTopente i . HPOCBETUTEBCKOM
060GIIeHIE 6 1 https://m.eds00.ru/7f415b  |sanpasnennocry;)
90 HNM «BHelmKo/JIbHbIE
MepONpHATHS
BHelkonbHBIE TEMAaTHUECKHE
MEPOIPUITHS BOCIUTATEIbHON
HaIIPaBJIEHHOCTH, OPraHU3yeMble
rneaaroraMu 1o MaTeMaTuke
OBLIEE KOJIMYECTBO 102 5 0
YACOB I10 ITIPOTPAMME
8 KJIACC
N KonuuectBouacos OJNEeKTPOHHbBIE [Iporpamma BociuTaHUs
0
y HawnmenoBanue pasnenos (mrdpoBsIe)
/o
Y TEM MPOrPaMMBI Bcero KP | IIP o0pa3oBaTenbHbBIE
pecypchl
q Bubnuoreka LJOK UM «YpouHasi 1efiTeJIbHOCTbY.
HCIIA U BBIUUCIICHUS.
15 https:/m.edsoo.ru/7f417af | Ilpuiedenne BHUMaHMA
KBanpaTabie kopHU 3 00y4aroLIKUXCs K LIEHHOCTHOMY
= aCIEKTy U3y4aeMbIX Ha YpOKax
Yucna U BEIYUCIICHUS. Bbubmuoreka IJOK NpeJMETOB, SBJIEHUI 1 COOBITHH,
Crenenb ¢ HebIM 7 https://m.edsoo.ru/7f417af | HWHAIMHpOBAHIE obeyxnenut,
8 BBICKA3bIBAHWH CBOCTO MHCHUA,
T10Ka3aTeIeM h— BBIpa6OTKI/I CBOCT'O JIMYHOCTHOI'O
AnreOpanyeckue 5 1 Bubmmoreka LIOK OTHOIICHU K U3Y4acMbIM
BBIPQKEHUS. https://m.edsoo.ru/7f417af | COOBITHAM, SBICHUAM, JTHIAM.
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KBampatHeiiTpExunieH 8 [TpyMeHeHNEe MHTEPAKTHBHBIX
dhopmM yaeOHOI paboTh —
AnreOpandyecKueBbIPaKe bubnuoreka [IOK HHT/ICKTYABEBI,
4 HUSL. 15 1 https://m.edsoo.ru/7f417af | crumymupyroumx nosuasarensyro
Anrebpandeckasipoob 8 MOTHBAIIUIO, HTPOBBIX METOIHK,
,HHCKYCCHﬁ, JaroIINX BO3MOXKXHOCTb
YpaBHEHUs U bubnuoreka [IOK IpEOGPECTH ONBIT BEMEHAA
5 HEPaBEHCTRA. 15 1 https://m.edsoo.ru/7f417af | xoncrpyxrusnoro muanora;
KBanpatubie ypaBHEHUS 8 TPYNIIOBOM paboThI, KOTOpask yUuT
CTPOUTH OTHOLICHUSA U
YpaBHeHUS U Bbubnuoreka [IOK NeHiCTBOBATE B KOMAHIE,
6 HCEPABCHCTBA. Cucremsl 13 httDS//m edsoo.ru/7f417af CHOCO6CTByeT Pa3BUTHIO
ypaBHCHHUI 8 KPUTHUYECKOTO MBIILICHHS.
UM «BueypouHast 1esITeJIbHOCTD)
ypaBHeHHH " BH6JII/IOTCK3 HOK PUYCHUEC MHANBUIYAJIbHBIX HOTpe6HOC
7 HCEPABCHCTBA. 12 1 httDSZ//m.edSOO. ru/7f417af AXCsl B paMKax B]J]6paHHHx HUMHU KypcQ
HepaseHncrra 8 3aHATHIT
(mo3HaBaTENBHOM, HAYIHOH,
OyHKIMH. bubnnorexa LIOK MCCIIEZ10BATENILCKOM,
8 O CHOBHLICORATHA 5 https://m.edsoo.ru/7f417af pocsernrenscexoit
8 HaTPABIEHHOCTH;)
Bubsmorexa [JOK UM «BHemkoJbHbIE
DyHKIWH. ] MepONpPHSITHS».
9 R N— 9 https://m.edsoo.ru/7f417af | guemconbrsie TemaTHuCCKHE
8 MEpONPHUATHS BOCITUTATEIbHON
n Bubnuoreka HOK HanpaBJICHHOCTH, OPraHu3yeMbIC
OBTOPEHUE U
10 P 6 1 https://m.edsoo.ru/7f417af | HeAaroraMu 1o MaTeMaTike
00o01eHHe 3
OBLIEE KOJIMYECTBO
- 102 5 0
YACOB 110 ITPOT'PAMME
9 KJIACC
KonuuectBouacos DNeKTPOHHBIC [Iporpamma BocniuTaHust
HaumeHoBaHue
Ne (mdposie)
pa3nenoB U TeM
n/m Bceero KP IIP | oOpa3oBaTeiabHBIC
porpaMMsbl
pecypcesl
Yncna e bubnmoreka [JOK UM «Ypounas 1esiTeTbHOCTDY.
WCTIa ¥ BBIYUCIICHUS.
1 . 9 https://m.edsoo.ru/7f419d Oprammsauns megersa
[eiicTBUTENBHBIE UKCTA 08 MOTHBUPOBAHHBIX H
— PPYAUPOBAHHBIX 00YJIAIOIINXCS HAT
VYpaBHeHUS U bubimoreka IIOK HEYCTIEBAIOINMHE
2 HEPAaBEHCTBA. Y PaBHEHUS 14 1 https://m.eds00.ru/7f419d [CAHOKIACCHUKAMH, B TOM HHCIC C
o . 08 0CcOoOBIMH 00pa30BaTEITHHBIMHU
C OZIHON TICPCMEHHOU = OTpEeOHOCTSIMH, JIAIOIIETO
VYpaBHEHHS U bubmurorexa [JOK 00Y4aIOIIMMCS COLHATBHO
3 HepaBeHcTBa. CHCTEMBI 14 1 https://m.eds00.ru/7f419d [?HaTMMEIN ONIBIT COTPYAHIICCTBA H
o 08 B3ANUMHOH ITOMOIIIH,
YPaBHCHUH E— HULMUPOBAHUE U MOAJIEPKKY
VYpaBuenus u Bbubmuoreka LIOK HICCIIEN0BATENBCKOH JIEATENBHOCTH
4 HEPABEHCTBA. 16 1 https://m.eds00.ru/7f419d ©0YHaIOUIXCA, IaHMPOBAHHE H
BBITIOJTHCHUE NMHAVNBUAYAJIbHBIX U
Hepasercrsa 08 TPYNIIOBBIX MPOEKTOB
Buomuoreka ]_[OK BOCIUTATENBHON HANIPABJIEHHOCTH
5 DdyHKIMH 16 1 https:/m.edsoo.ru/7f419d MM «Bueypounas nesirenbnocT»
08 PUYCHUC MHANBUAYAJIbHBIX HOTpe6HOC
f— 1XCS B paMKax BI)I6paHHI>IX HUMH KYpC
y Bubmumoreka LIOK 3aHATHIA
KCIIOBBIENIOCIE0BATENb = .
6 A 15 1 https://m.eds00.ru/7f419d (03HABATEIbHOI, HayuHOH,
HOCTHU 08 MCCIICA0BATCIILCKOM,
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MPOCBETUTEIBCKON
HAMpaBJICHHOCTH;)
MM «BHemKOoJbHBIE

ITosTOpEHHUe, Bubnmnorexa LIOK MepONPHSATHS.
00001IeHNE, 18 1 https://m.edsoo.ru/7f419d BuemxonpHble TemMaTuuecKue
CHCTeMATH3AIHI3HAHMIA 08 MEpOHPHUSATHS BOCITUTATENbHOM

HaIpaBJICHHOCTHU, OPraHU3YyEMbIC
rneaaroraMmu 110 MaT€MaTHuKe

OBIIEE KOJIMYECTBO

YACOB I1O ITPOTPAMME 102 6 0

Brmucka Bepra  30.08.2023 r
v
JMpEeKTOp MIKOIIBI M //” /Koxemsikun JI.T./

NOJANMUCH
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