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IHHOACHUTEJIBHAS 3AIIMCKA

PabGouas mporpaMMa 1no MareMaTHKe i1 OOydYaloLIUMXCS C 3aJ€pKKOM IMCUXMYECKOTo
pa3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHMs COCTaBlIEHA HAa OCHOBE
®enepabHOTO rOCYAAPCTBEHHOT0 00pa30BaTENbHOIO CTaHAapPTa OCHOBHOI'O 00IIEro o0pa3zoBaHUs
(ITpuxa3z Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBan MUHHCTEPCTBOM
rocturun Poccniickoit denepanuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC O0O0),
[TpumepHoil amanTUpoBaHHON OCHOBHOM 00pa30BaTENbHOM MpPOrpaMMbl OCHOBHOI'O OOIIEro
o0Opa3oBaHUsl OOY4YaIOIIMXCS C 33JEPKKOM ICUXUYECKOTO pa3BUTUS (OAOOPEHHOM peleHuemM
®YMO 1no obmemy obpazoBanuio (mporokon ot 18 mapta 2022 r. Ne 1/22)) (nanee — [TAOOII
OOO 3I1P), IlpumepHoi pabouelt mporpaMmbl OCHOBHOTO OOIIEro 0oOpa3oBaHUS MO TMPEAMETY
«Marematuka», llpuMepHON mporpaMmbl BOCIMTaHUS, C YYETOM PaCHpEAEICHHBIX IO Kiaccam
poBepsieMbIX  TpeOOBaHMM K  pe3yibTaTaM  OCBOEHUS  AJanNTHUPOBAaHHOW  OCHOBHOM
00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO 00IEro o0pa3oBaHMs OOYHYAIOUIMXCS C 3aJEpPIKKOH
IICUXUYECKOro pa3BuTus. B paboueli nporpamMMe ydreHsl uieu U nojoxenus Konnenuuu pa3BuTus
MaTeMaTu4eckoro oopasosanus B Poccuiickoit deneparuu.

HEJN U 3AJAYU YYEBHOI'O KYPCA «AJI'EBPA»

Anrebpa sBISIeTCS OOHMM W3 OIOPHBIX KYPCOB OCHOBHOW IIIKOJIBI: OHa OOecre4YnBaeT
U3y4eHHE JAPYrMX TUCHMIUIMH, KaK €CTeCTBEHHOHAY4YHOTO, TaK M T'YMaHMTapHOTO LUKJIOB, €&
OCBOCHHE HEOOXOIWMO JUIS MPOAOIDKeHHsT 00pa30BaHUS M B TOBCEIHEBHOW XHM3HH. Pa3ButHe y
o0yJaromuxcs Hay4YHbIX NpeICTaBICHUHA 0 MIPOUCXOXKACHUU
Y CYIIHOCTH ayire0panvecKux aOCTpaKIuii, Cmoco0e OTpakKeHUs MAaTEMAaTHIECKOW HAyKOM SIBICHUHN
U TPOIECCOB B MNpPUPOAE M OOIIECTBE, POJM MATEeMAaTHUYECKOTO MOJAEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TIPAKTHUKE CIOCOOCTBYET (OPMHPOBAHWIO HAYYHOTO MHPOBO33PEHHUS W KadeCTB
MBIIUICHUS, HEOOXOAMMBIX Ul aJalTallid B COBpEMEHHOM Lu(ppoBoM olriectBe. M3yueHue
anredpbl €CTECTBEHHBIM 00pa3oM oOecrieyrBaeT pa3BUTHE yMEHUs HaOI0/aTh, CpPaBHUBATh,
HaXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTU MBILIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO
00OCHOBBIBaTh CBOM JIEWCTBUS U BBIBOABI, (opmynHpoBaTh yTBepkIaeHHs. OcBoeHHE Kypca
anreOpbl 00ECTeYrBaeT PA3BUTHE JIOTMYECKOTO MBIIIICHUS OOYUYaIONUXCS: OHHU HCIOIB3YIOT
JNeAYKTUBHBIE U MHIYKTUBHBIE PAcCyXJIE€HUS, 0000IIeHne U KOHKpPEeTH3aIiio, abCTparupoBaHue u
aHanmoruto. OOyuenue ainreOpe TpeAnoyiaraeT 3HAYUTEIBHBIE O00BEM  CaMOCTOSITEIBHON
JEeSTENIbHOCTH 00y4alolUXCcs, TO3TOMY CaMOCTOATEILHOE PElIeHHE 3aJ]a4 €CTECTBEHHBIM 00pa3oM
SBIISICTCS peau3alell AeaTeIbHOCTHOTO MPUHIUIA 00 yUSHHS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpay OCHOBHOW IIKOJbI OCHOBHOE MECTO
3aHUMAIOT COJEpPXKATEIbHO-METOUYECKUE JUHMU: «YHuclna W BBIYMCICHUSA»;, «Anredpandeckue
BBIp@XCHUSN»;, «YpaBHEHHUA M HepaBeHCTBa»; «DyHkiuu». Kaxmas w3 3THUX coaepKaTeabHO-
METOAMYECKUX JIMHUI pa3BUBACTCA HAa NPOTHKECHUM TPEX JIET M3YYECHHUS Kypca, €CTECTBEHHBIM
o0pa3oM TMeperieTasich U B3aUMOJEUCTBYS C JAPYrUMH €ro JHHHUAMH. B Xome m3ydeHHs Kypca
00yJaroImuMcsl MPUXOTUTCS JIOTUYECKH PACCYXIaTh, MCIIOIb30BaTh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBS3M C 3TUM 1enecoo0pa3HO BKIIOUUTH B MPOTpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPOHM3BIBAIONINE BCE OCHOBHBIC pa3Aeiibl MaTeMaTHUYECKOTro 0Opa3oBaHHs M CIIOCOOCTBYIOIIHUE
OBIIQJICHUIO OOYYaIOIUMUCS OCHOB YHUBEPCAJILHOTO MAaTEeMaTHMYECKOTo s3bIka. TakuM o0pazom,
MOKHO YTBEp)KAAaTh, YTO COJEPKATEIBHOH M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Airebpa»
SBIIETCSA €r0 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue uHUN «Huciia U BBIYUCICHUS» CIIY)KUT OCHOBOM ISl AAJIbHEHIIIET0 U3y4EHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUYAIOIIUXCS JJOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO



YMEHHs T0Jb30BAThCsl aNTOPUTMAaMM, a TaKkKe MPHOOPETEHUI0 MPAKTUUYECKUX HABBIKOB,
HEOOXOUMBIX JIJIsi TIOBCEAHEBHOM KU3HH. Pa3BUTHE MOHATHUS O YUCJIE B OCHOBHOM IIIKOJIE CBSI3aHO
C palMOHANBHBIMH ¥ HPPAIMOHATBHBIMU 4YHCIaMHU, (OPMUPOBAHHEM MPEICTaBICHUA O
NEUCTBUTENFHOM 4YHCJE. 3aBEpPIICHUE OCBOEHHWS YMCIOBOM JMHUM OTHECEHO K CTapIIeMy 3BEHY
o01miero oopa3oBaHus.

Conepxanue JAByX aireOpanyeckux JHUHUNH — «AnreOpandyeckue BBIPAXKECHUS» U
«YpaBHEHHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHUIO Y OOYYAIOMIMXCS MAaTEeMaTHYECKOTO
amnmapaTta, HeoOXOIMMOTO I pelieHUs 3a7a4 MaTeMaTHUKH, CMEXHBIX MPEAMETOB M IMPaKTUKO-
OPUEHTHPOBAHHBIX 3a7ady. B oOCHOBHOW miKoJie Y4eOHBIM MaTepuan TPYMNIUPYETCS BOKPYT
palMoOHANBHBIX BBIpAXKEHUN. AnreOpa IEMOHCTPUPYET 3HAUYEHHWE MATEMATHKU KakK S3bIKa IS
MOCTPOEHUST MAaTeMaTUYECKUX MOJEJEH, OMUCAaHMS IPOLECCOB U SBICHUW peaJbHOro Mupa. B
3aaun oOydeHHs anreOpe BXOMAT TAaKKe MajbHEHIee pa3BUTHE aJITOPUTMHUYECKOTO MBIIUICHHUS,
HE0OXOIMMOr0, B YACTHOCTH, IJII OCBOCHHs Kypca HH()OPMATHKH, W OBJAJCHUE HaBBIKAMU
NeAyKTHUBHBIX paccyxacHuil. [IpeobpasoBaHne CHMBOJIBHBIX (DOPM BHOCHT CBOHM CHEIIU(PUICCKUIA
BKJIaJ] B pa3BUTHE BOOOpaKeHUs, CTIOCOOHOCTEH K MAaTeMAaTUYECKOMY TBOPYECTBY.

Coneprxanne GyHKITMOHATBHO-TPAPUICCKOMN JIMHUH HAIICJIICHO Ha TTOJIYYCHHE MKOJIbHUKAMU
3HaHUNA O (PYHKIHMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENH ISl OMUCAHUS U WCCICIOBAHUSL
pa3HO-00pa3HbIX MPOILIECCOB U SBJIEHUH B MpHpoAe M obmiectBe. M3ydueHuwe 3TOro marepuaia
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh Pa3IUYHBIC BBIPA3UTEIILHBIC
CpelCTBa fA3bIKAa MATEeMAaTUKH — CIJIOBECHbIE, CUMBOJIMYECKUE, TIpaduyecKkue, BHOCHT BKJIaa B
(hopMUpOBaHKE MIPEICTABICHHUA O POJIM MATEMATHKHU B PA3BUTHH [TUBUIN3AIUN U KYJIbTYPHI.

MECTO YYEBHOTI'O KYPCA «AJITEBPA» B YHEBHOM IIJIAHE

CornacHo y4yeOHOMY IJIaHy B 7 Kjacce M3ydaeTcsl yueOHbBIH Kypc «Amredpa», KOTOPBIH
BKIIIOYAET CJICIYIOIIAE OCHOBHBIC  pa3felibl  cojepkaHus: «Uwmcima W BBIYHCICHUSY,
«AnreOpanuecKkue BEIpKEHUS», «Y paBHEHUS M HEPaBEHCTBAY, «DyHKIIUNY.

VY4eOHbIi M1aH Ha U3ydeHue anredpsl B 7 Kjlaccax OTBOAUT 3 y4eOHBIX 4acoB B HEJEIIO B
TE€YeHHE Ka)KJ0T0 rojia 00y4eHUsl, BCETo 3a Toj 00ydeHus: —68 yueOHbBIX YacoB.

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA»

Yucna v BbIYMCICHUA

Jpobu 0OBIKHOBEHHBIE U JIECATUUHBIE, IEPEXO0] OT OJHOM (OpPMBI 3aIICH IpoOel K APYroil.
IloHATHE palMOHANBHOIO 4YMCIA, 3alUCh, CPABHEHHUE, YINOPAIOYMBAHHWE PALMOHAIBHBIX YHCEIL.
Apudmernueckue AEHCTBUS ¢ palMOHAIbHBIMU unciaamMu. Pemenue 3a1ay U3 peaabHON NPAKTHKU
HA YacTH, Ha TPOOH.

CreneHp ¢ HaTypaJIbHbIM IIOKa3aTeJeM: OIPEAEICHUE, IpeoOpa30BaHUE BBIPAXKEHUH Ha
OCHOBE OIPEICIICHNUS, 3aMKICh OOJIBIINX YHCEIL.

[IpoueHTsl, 3aIIuCh MPOLEHTOB B BUJE APOOM U IpoOH B BHUJE MPOLEHTOB. Tpu OCHOBHBIE
3a/1a4¥ Ha IPOLIEHTHI, PELIEHHUE 3a/1a4 U3 PeajIbHON IPAKTUKY.

[IpuMeHeHne NPU3HAKOB IEIMMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIN HATYPAIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IPsAMasi U 0OpaTHask IPONOPLUOHATBHOCTH.

Auaredpanyeckue BbIPaKeHUs

[lepemenHblE, YKMCIIOBOE 3HAYECHUE BBIPAKEHUA C IIEPEMEHHOW. JlomycThMble 3HAa4YeHUs
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEX/y BeIMUMHAMHU B BUie (popMyIbl. Berancnenus no
dopmynam.

[IpeoOpa3oBaHre OYKBEHHBIX BBIPAXEHHUI, TOXKIECTBEHHO DPAaBHBbIE BBIPAXKEHUs, INpaBUiIa
npeoOpa3oBaHUsl CyMM W IMPOM3BEICHMH, MpaBHJIa PACKPBITHS CKOOOK M TPHUBEACHUS MOIAOOHBIX



CJIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJbHBIM [TOKA3aTEJIEM.

OpnowieHnbl U MHOrouieHsl. CreneHb MHorowieHa. CIl0K€HUE, BBIUUTAaHUE, YMHO)KEHHE
MHOrousieHoB. POpMyJibl COKpAIIEHHOIO YMHOKEHUS: KBaJIpaT CYMMbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOYKUTEIH.

YpaBHeHus

VYpaBHeHHe, KOpeHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUs YpaBHEHUs, PAaBHOCHIIBHOCTh
YpaBHECHUH.

JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO YypaBHEHUS,
pelieHde JUHEHHBbIX ypaBHeHuH. CocTaBieHHE YypaBHEHMl 1O ycioBHIO 3anayd. Pemienue
TEKCTOBBIX 33J]a4 C IOMOIIbIO YPAaBHEHUH.

*JIuneltHoe ypaBHEHUE C JBYMs NEpPEeMEHHbIMU M ero rpapuk Cucrema ABYX JIMHEHHBIX
ypaBHEHUH C JByMs I€peMEHHbIMM. PelieHHe CHUCTeM YpaBHEHHI CrnocoOOM MOJCTaHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7a4 ¢ TIOMOIIIBIO CUCTEM YpaBHEHUH.

DyHKUHHU

Koopaunata Toukm Ha mnpsmol. YucaoBble NPOMEXKYTKH. PaccrosHume Mexny AByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpsimoyronbHast cuctema koopauHaT, ocu OXx m Oy. AOcmucca W opAuHATa TOYKA Ha
KOOpJAMHATHON 11ockocTH. Ilpumepsl rpadukoB, 3amaHHbIX QopMmynamu. YUtenue rpauxoB
peabHBIX 3aBUCUMOCTEH.

[onsitue ¢pynkumu. I'paduk ¢pynkuun. CoiictBa GyHkumil. Jlnneitnas ¢ynkuus, e€ rpaduxk.
I'padux ¢pyukuuu y = kx + b. *I'paduueckoe penicHre TUHEHHBIX YPAaBHEHUI M CHCTEM JIMHEHHBIX
ypaBHEHHIA*.

IINIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
KYPCA «AJITEBPA»

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaTbl OCBOEHHUS IpOrpaMMbl ydyeOHOro Kypca «Aisredpa»
XapaKTEepU3YIOTCSL:

1) naTpuoTHYecKoe BOCIIMTAHME:

IIPOSIBJIEHUEM MHTEPECa K MPOIIJIOMY M HACTOSALIEMY POCCUHCKON MAaTEMAaTHKH, LIEHHOCTHBIM
OTHOLIECHUEM K JOCTHXKCHHUSAM POCCUMCKHUX MATEMAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIBL,
K HCITOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYrUX HayKaxX U NPUKIATHBIX cPepax;

2) rpa:xxIaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJIaHWHA W pealu3alud ero Ipas,
IIPEJCTABJICHUEM O MaTEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS Pa3IMUHbIX CTPYKTYD, SBICHUH,
Ipoleyp TpakAaHCKOro olIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO
ATHYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKCHUN HAyKH, OCO3HAHUEM
BaKHOCTU MOPaJIbHO-3THUYECKUX IPUHIUIIOB B JEATENBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHUE B pEIIEHUU MPAKTUUYECKUX 3a7a4 MaTeMaTH4eCKOM
HaIpaBICHHOCTH, OCO3HAHMEM BAa)KHOCTH MaTEMaTHUYECKOro 0Opa3oBaHMsA Ha NPOTSHKEHUU BCel
KU3HM JUISL YCHIEITHOW MPO(ECCHOHAIBHONW NeATeNFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM MHAMBHIYaJIbHON TPaeKTOPUH 00pa30BaHUs M HKU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCTIMTAHUE:



CIIOCOOHOCTBIO K DMOIIMOHAIBHOMY MW 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYCCKUX
O00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHHUI, YMEHUIO BUIACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 O3HAHMS:

OpHEHTAIel B JEATEIILHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX INPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJOBEKa, MPUPOABI M OOIIECTBA, IOHUMAaHHUEM
MaTEeMaTHYEeCKOW HAayKd Kak cgepbl YeIOBEYECKOM IesTeNbHOCTH, JTaroB €€ pa3BUTHS U
SHAYMMOCTHU OJId Pa3sBUTHUA LHUBUIM3ALWMH, OBJIAACHUCM A3BIKOM MATEMATUKHU H MaTeMaTHIEeCKOH
KyJIbTypOH KakK CpEICTBOM TIO3HAHHWS MHpa, OBJIQJACHHUEM TNPOCTEHITUMHU  HABBIKAMHU
HCCIIEIOBATEILCKOU JIEITEIHbHOCTH;

6) dusnueckoe BocnuTaHue, popMHUpoOBaHUE KYJIbTYPbl 310POBbSI U IMOIHOHAJIBHOIO
0J1aronoJyyus:

TFOTOBHOCTBIO IMPUMCHATH MATCMATUUYCCKHUEC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbiA, BECACHUA
3I0pOBOTO 00pa3a >KU3HU (30POBOE MHUTaHWE, COATIAHCHPOBAHHBIN PEKUM 3aHATUA W OTIbIXA,
perynsapHas (usudeckas aKTHUBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY U TAKOTO ke MpaBa APYroro YeiaoBeKa;

7) 3K0JI0THYECKO0E BOCTIUTAHME:

OpUEHTAIlMEe Ha NMPUMEHEHHE MaTeMaTU4YeCKMX 3HAHHWM Ui pelieHus 3agad B 00JacTu
COXPAaHHOCTH OKPYKAIOLIEH Cpeapl, IJAHUPOBAHUS TIOCTYIKOB M OLIEHKHM HX BO3MOYKHBIX
MOCJIEICTBUM IJI1 OKPY)KAIOIIEH Cpeabl, OCO3HAHHWEM TJIOOAJIBHOTO XapakTepa 3KOJOTHYECKUX
npo0eM U MyTel uxX pereHus;

8) ananTanusi K M3MEHAIOMIUMCS YCJIOBUSIM COIIHAIBLHOI U MPUPOTHOI CpeIbl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIIOBUSIX HEOMPEIEIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4YCPEC3 IMPAKTHYCCKYIO ACATCIIBHOCTb, B TOM YHCJIC YMCHHC YUYUTBHCA Yy APYTIUX
J'IIO)IGfI, HpI/IO6peTaTB B COBMECTHOU ACATCIIbHOCTHU HOBBIC 3HAHUsA, HABBIKM WM KOMIICTCHIIMN U3
OTIBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWH, B TOM 4uclie (HOpMyIHpOBaTh HIEH,
IOHATHUSA, THUIIOTE3bI 06 O6T)eKTaX H SABJICHUAX, B TOM UYHUCIIC PaHCC HCU3BCCTHBLIX, OCO3HABAaThb
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIHIO
KaK BBI30OB, TPEOYIOIIUI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE pPEIICHUS W JICHCTBHS,
(dbopMynHMpOBaThH M OLICHUBATH PUCKHU U MOCIIEACTBUS, (POPMUPOBATH OMBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI

ITo3naBaTebHBIC YHMBePCAJIbHbIE YUeOHbIE el CTBUS

basoBble JJoruueckue aeMcTBUA:
® BBIBIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYEeCKHMX OOBEKTOB,
MOHSTUN, OTHOUIEHUH MEXIY TMOHATUIMH, (OPMYIHPOBATH OIPEACICHUS TOHITUH,
yCTaHaABJIMBATh CYIIECTBEHHBIN NMPHU3HAK KiacCU(PUKAIUKA, OCHOBAHUS 11 000OIICHHS 1
CpPaBHEHUS, KPUTEPUU TPOBOJAUMOIO aHAIIN3A;
® BOCHpPHHHMATh, (OPMYIUPOBATH W TPEOoOpPa30BBHIBATH CYXKACHUS: YTBEPIAUTEIbHBIC H
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,



BBISIBIISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M U MPOTHUBOpeYHs B (pakTax,
JAHHBIX, HAONIONEHHWSAX W YTBEP)KICHHSX, MpenIaraTb KPUTEPHUH Ui BBISBICHUS
3aKOHOMEPHOCTEHN U MIPOTUBOPEUHH;

JIeNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHHI! 110 aHAJIOTUH;

pa3z0uparh J10Ka3aTeabCTBA MAaTEMATUYECKUX YTBEP)KIEHUH (IpsMbIE U OT IPOTUBHOIO),
MIPOBOANUTH CAMOCTOSITENIbHO HECJIOXKHbBIE JIOKA3aTeIbCTBA MaTEeMaTHUeCKUX (DaKToB,
BBICTpanWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKJICHUS;

BBIOMpATh crmoco0 pemeHus y4yeOHOW 3amaud (CpaBHMBATH HECKOJBKO BapUAHTOB
penieHus, BbIOMpaTh HanOoJiee MOAXOASIIUN C Y4ETOM CaMOCTOATEIBHO BbIIEICHHBIX
KpUTEPHEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUs, (OPMYyITUPOBAThH
BOTIPOCHI, (PHUKCUPYIOIIHE TPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSITEIILHO YCTaHABIUBATH
HCKOMOE U JJaHHOE, (POPMHUPOBATh TUIIOTE3Y, ApPTYMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHE;
MPOBOANTHh IO CaMOCTOSATEIHPHO COCTaBJICHHOMY IUTAHY HECIOXKHBIA HKCIIEPUMCHT,
HEOOJIBIIIOE MCCIICIOBAHNUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOT0 OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXITY COOOIA;

CaMOCTOSITEIBHO (POPMYITUPOBATH 0OOOIIEHUS M BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOTO
HAONIO/ICHUs, WCCIIEOBaHMs, OLIEHWBATh JOCTOBEPHOCTh IOTYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHSIX.

Pab6ora ¢ undopmaumeii:

BBISIBIISAT HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, JTAaHHBIX, HEOOXOIMMBIX IS
peleHus 3a1auu;

BbIOMpATh, AHAIU3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH HHPOPMALUIO
pa3IMYHbIX BUAOB U (POPM IpECTABICHHUS;

BbIOMpaTh (opMy INpeAcTaBiieHUuss MH(OPMALUU U WLIIOCTPUPOBATh pellaeMble 3ajauu
cXeMaMH, AMarpaMMaMH, HHOM rpadukoil 1 uX KOMOUHAIUSAMU;

OLICHUBATh HAAEKHOCTh WH(POPMAIMU IO KPUTEPHSIM, NPEAJIOKEHHBIM YUUTEIIEM WU
c(OpMyYJIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuUKaTHBHBIE yHHBepcaJibHble y4eOHbIe el CTBHA:

BOCIIPHHAMATh M (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBUU C YCJIOBUSAMHU U IICIISIMHU
OOIIEeHUs, $ICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEUICHHUs 3aJadd, KOMMEHTHPOBATh
TIOJTYYEHHBIN Pe3yNbTaT;

B X0Ji¢ OOCYXXICHUS 3aJ1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
perraeMoi 3aaum, BhICKa3bIBaTh WIECH, HAllEICHHBIE HAa TIOUCK PEIIEHUS, COMOCTaBIATh
CBOM CYXKACHUA C CYKIACHUAMU APYIrUX y4aCTHUKOB JuUaliora, O6Hapy)KI/IBaTB pasinuue n
CXOJICTBO TIO3UIIUH, B KOPPEKTHOW ¢opMe (OpPMYIUPOBaTh pPAa3HOTJIACHS, CBOH
BO3paKCHHUS,



® TMPEACTaBIATH PE3yNbTaThl PEIICHUs 3aJaud, HKCIEPUMEHTa, WCCIEIOBAHU, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHMS C Y4YETOM 3a7ad MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUU;
® TIOHMMAaTh W WCIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW W MHIWBUAYAJILHONW PaOOTHI MPH
pelieHny yueOHbIX MaTeMaTHUYEeCKUX 33/1a4;
® [IpUHUMATh L€b COBMECTHON NEATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOMN
paboThl, pacnpenesiTh BUAbBl paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOLECC U PE3yNIbTaT
paboThI, 00001IaTF MHEHHSI HECKOJIBKUX JTIOJICH;
® y4yacTBOBAaTh B TPYNIOBBIX (popMax paboThl (00CYXIeHUsS, OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BHIMOIHITH CBOIO YaCTh PAOOTHI U KOOPIAUHUPOBATH CBOM JICHCTBUS C
IpYTMMH WIEHaMU KOMaH/bl, OLIEHWBAaTh KaueCTBO CBOErO BKJIAJa B OOLIMI MPOIYKT IO
KpUTEpUsIM, cHOpMyIMPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHS.
PeryasitTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranusaunmsi:
® CaMOCTOATEIbHO COCTABIATh IUIAH, QITOPUTM pEIIeHHs 3ajJadyd (MM €ro 4YacTh),
BbIOMpaTh CHOCOO peHieHus ¢ Y4€TOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATh BAPUAHTBHl PELICHUH C Y4YETOM
HOBOMW MH(pOpMaLUu.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTE/JIEKT:
® BJaJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS MpoIecca M pe3ylbTaTa pEIICHHs
MaTeMaTH4eCKOM 3a7auu;
® [peABUAETHh TPYAHOCTH, KOTOpPbIE MOTYT BO3HMKHYTh IpPH PEIIEHUU 3a7auyd, BHOCHUTH
KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB, HAWACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIEHUBATh COOTBETCTBUE Pe3yJbTaTa JEATEIBHOCTH MOCTABJICHHOW LIENU U YCIOBHUAM,
OOBSICHATH MPUYHMHBI TOCTUKECHUSI WIM HEAOCTIIKEHUS 1IeTH, HaXOAUTh OLIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

K konmy oOydyenuss B 7 kJjacce OOy4yaroOmUNUCS TMOJIYYUT CICAYIONIUE TIPEAMETHBIC
pEe3yNnbTaThI:

Yucaa v BbIYUCTICHUA

BoimonHsaTe, coueras YCTHbIE W NHCbMEHHbBIE MNPHUEMBI, apUPMETHYECKUE IEHCTBUS C
paIMoHaIbHBIMU YHCIIAMHU.

Haxoauth 3HaueHUsT YHCIOBBIX BBIPAKECHHI; NPUMEHATh pPa3sHOOOpa3HbIe CIOCOOBI U
pUEMBI BEIYMCIICHUS 3HAYCHUN APOOHBIX BBIPAXKECHUH, COJEPIKAIIMX OOBIKHOBECHHBIC U JIECSITUYHBIC
poOw.

[epexoauTs OT OHON (HOPMBI 3aMUCH YHCEN K APYroi (MpeoOpa3oBhIBATH AECITUUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OCCKOHEYHYIO JECATUYHYIO IpoOb). CpaBHUBATh U YIOPSAIOYHBATH
paloHaIbHbIC YHCTIa.

OxpyriTh yncna.

BBINOTHATE MPUKUAKY M OLIGHKY pe3yibTaTa BBIYMCICHUM, OLIEHKY 3HAUYE€HUN YHUCIOBBIX
BBIPAKCHUM.

BomonHATe OEHCTBUS CO CTENEHSMHU C HaTypalbHBIMU MOKazaTeasiMu (C Omopod Ha



CIIPaBOYHYIO HH(POPMAIIHIO).

[IpuMeHsTh MpU3HAKK JEIUMOCTH, Pa3I0KEeHHE Ha MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemats mpocteiiiine NpakTUKO-OPHEHTHPOBAHHBIE 3aJayl, CBA3aHHbIE C OTHOIIEHHEM
BEJIMYMH, MPONOPLMOHATBHOCTBIO BEJIUYMH, MPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YIIbTAThl PEILICHUS
3a1a4 ¢ y4éTOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBbIX OOBEKTOB.

Aaredpanyeckue BbIPaKeHUs

OpueHTHpOBaThCS B TOHATHSAX M ONEpUPOBaTh Ha 0a30BOM YypOBHE alre0pandeckoi
TEPMHUHOJIOTUEN U CUMBOJIMKOM.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYECHUSAX NIEPEMEHHBIX.

BemonHaTe npeobpa3oBaHus LIEJIOr0 BBIPAKEHUS B MHOTOWIEH MPHUBEICHHUEM IOJI0OHBIX
CJIaraeMbIX, paCKPbITHEM CKOOOK.

BbImonHATE yMHOXXEHHE OJHOYJIEHAa Ha MHOTOWIEH M MHOTO4JIeHAa Ha MHOTOYJIEH,
OpUMEHATh (OpMyJBbl KBaJpaTa CyMMbl W KBajpaTa pPa3sHOCTH (C ONOpPOl Ha CIpPaBOYHYIO
nH(pOpMaHno).

OcCyecTBIATh pa3loKEHUE MHOTOWIEHOB HA MHOMKUTENIM C IOMOIIBIO BBIHECEHMs 3a
CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CllaraéMblX, MNpPUMEHEHHUs (OpMYyT COKPAILIEHHOTO
YMHOXEHUS (C OTIOPO Ha CIPABOYHYIO HH(OPMAILIUIO).

[lpumensaTs npeoOpa3oBaHMs MHOTOWIEHOB JUId PpEIIEHUS PA3IMYHBIX 3aJad U3
MaTEMaTHKH, CMEKHBIX IIPEIMETOB, U3 PEAJILHOM MTPAKTUKU.

Hcrnonp30BaTh CBOWCTBA CTENEHEH C HATypaJdbHBIMH TOKA3aTENAMH I MPeoOpa3oBaHUS
BBIPXXEHUH (C OMOPOH Ha CIIPAaBOYHYIO HHPOPMAITHIO).

YpaBHeHus1 U HePaBeHCTBA

Pewats nuHEHHBIE ypaBHEHMs C OJHOW IIEPEMEHHOM, NPUMEHsSA IIpaBuia IEpPexXona OT
HCXOJIHOT'O ypaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTh, ABIsETCS M YMCI0 KOPHEM YPaBHEHHSL.

Nmets npeacraBienne o rpaguyeckux METoax MpU PEeIIeHUH JIMHEHHBIX YPaBHEHUN U MX
CHCTEM.

[Honbupath mpuMeEpsI Map YHUCeN, SBISIOIUXCA PEIICHUEM JIMHEHHOTO YpaBHEHHUS C JIBYMsI
HIEPEMEHHBIMH.

Ctpoutb B KOOPIMHATHOM IUIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMS
HEPEMEHHBIMHU; M10JIb3YSICh I'Pa()MKOM, IPUBOAUTH IPUMEPBI PELICHUS YPABHEHUS.

PemaTts cucreMbl IByX JMHEWHBIX YpaBHEHUM C JByMsl IEPEMEHHBIMHM, B TOM 4YHUCIIE
rpadudecku (C OOpoi Ha aJTOPUTM YUEOHBIX JICHCTBUI).

CocraBmsTh (1MOCIE COBMECTHOI'O aHalW3a) U pelaTh JIUHEWMHOE YpaBHEHHME WM CUCTEMY
JUHEWHBIX ypaBHEHUH IO YCJIOBHIO 3a/1ayM, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4u IIOJIY4EHHBIA Pe3yibTart.

Koopaunarts! u rpadpuku. @PyHkuumn

N300paxkaTh Ha KOOpPAMHATHOM NpPSIMOM  TOYKH, COOTBETCTBYIOLIUE  3aJaHHBIM
KOOp/AMHATaM, JIy4d, OTpPEe3KH, MHTEpBaJbl; 3alUChIBATh YHCJIOBbIE IPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IUIOCKOCTHM TOYKHM IO 3aJaHHBIM KOOpJIWHATaM; CTPOUTH
rpaduku uHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIuu Yy = KX + b,

OnuceiBaTh ¢ NOMOLIBIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXAYy BeTUYMHAMH (IO
aIrOpUTMY Y4YEOHBIX NEHCTBUI): CKOPOCTb, BPEMsI, pACCTOSHUE; 1I€HA, KOJIWYECTBO, CTOMMOCTH;
MIPOU3BOJIUTENILHOCTD, BpEMsl, 00BEM paboThI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduueckuii crmocod HpeicTaBiIeHHUs M aHalIuW3a MH(OpMaIUM; W3BIEKaTb U
UHTEPIPETUPOBATh UH(POPMALIHIO U3 TPadUKOB peaabHbIX MPOLIECCOB U 3aBUCHMOCTEN.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No HaumenoBanu | KosmuecTBo yacos DJIEeKTPOHHBIE
" | e pa3ieyioB H (uudposbie)
n/ Becer | Konrpoabusl | IIpakTuueck
TeM o0pa3oBaTe/bHbIC
n 0 e padoThl ue padoTbl
NMPOrpaMMblI pecypcbl
Huena i bubmuorexa [IOK
BOIHEIICHIA. 25 1 https://m.edsoo.ru/7f415b
PammmonansHbIe
90
qucia
AnreBpaneck bu6mmoreka [IOK
wOpaMHee 27 1 https://m.edsoo.ru/7f415b
1€ BBIPAKCHHS
90
Y oaBHCHIS I bubmuorexa [IOK
P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bubnmoreka [JOK
rpaduku. 24 1 https://m.edsoo.ru/7f415b
OyHKIUN 90
HoBToperie 1 bu6mmoreka [IOK
P 6 1 https://m.edsoo.ru/7f415b
00001eHne
90
OBIIEE
KOJIMYECTBO
YACOB I1O 102 > 0
I[TPOI'PAMME



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

ITHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecrBo yacos DJIeKTpOHHbIe N (ppoBbIe
Ne i/ Tema YpoKa KOHTpOJIbHLIe HpaKTuqecxne I[aTa 05pa30BaTeJ1bele
Bcero U3Yy4YeHUs
padoThI padoThI pecypcbl
1 [ToHsiTHE paIIMOHATIEHOTO YUCTA 1
5 ApudmeTtrueckue NeHCTBUS C 1
palMOHAIBHBIMU YHCIIAMU
3 ApudpmeTrnueckue 1eHCTBUS € 1
palOHaIbHBIMU YHACIAMHU
4 ApudmeTtrueckue IeHCTBUS C 1
palMOHAILHBIMU YHCIIAMU
5 ApudpmeTtrueckue 1eHCTBUA C 1
palOHaIbHBIMU YHACIAMHU
5 ApudmeTtrueckue IeHCTBUS C 1
palMOHAIBHBIMU YHCIIAMU
7 CpaBHeHue, ynopsiJOunBaHue 1
palMOHAaIbHBIX YUCEI
8 CpaBHeHue, ynopsijouuBaHue 1
palMOHAIBbHBIX YUCE
9 CpaBHeHue, ynopsjouuBaHue 1
palMOHaIbHBIX YUCEI
10 CreneHsb ¢ HaTypaJabHBIM IIOKa3aTENEM 1 bubmorexa LOK
https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM 1 Bubmmorexa HOK
https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

bubaunorexa LIOK

12 CreneHb ¢ HaTypaJbHBIM MTOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 C but6mmoreka [IOK
TETEeHb C HaTypaJIbHBIM MOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [TOKA3aTEIEM
15 Pemenne ocHOBHBIX 3a/1a4 Ha JIpoow,
MIPOLIEHTHI U3 PEabHOM MPaKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha APOOH,
MPOLIEHTHI U3 PEATLHON MPAKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha JIpooH,
MIPOLEHTHI U3 PEaIbHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOLICHTHI U3 PEaTbHON MPAKTUKU
19 [Tpu3HaKK IETUMOCTH, PA3IOKECHUS Ha
MHO>KUTEJIN HATypaIbHbBIX YHCEI
20 [Ipu3naku genuMocTd, pa3aoKeHUs Ha
MHOKHUTEJIN HaTyPaJIbHBIX YHACEIT
21 Peanbubie 3aBucumoctu. llpsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH
99 Peanbnbie 3aBucumoctu. Ilpsamas u
oOpaTtHas MpONoOpLUHUOHATBLHOCTH
93 Peanbublie 3aBucumoctu. Ilpsamas n
oOpaTHasi MPOMOPIHOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [psamas u
oOpaTtHas MpONoOpLUHUOHATBLHOCTH
o5 KonTponpHas paborta mo teme

"PanuonanbHbIe ypuciaa"



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubaunorexa LIOK

26 bYKBEHHEIC BIpakeHi https://m.edsoo.ru/7f41feec
27 DopMyITbI
28 DopmyIbl
29 [lepemennsie. [JomycTrMbIe 3HAYCHUS
MEPEMEHHBIX
p | pimeoums e e
https://m.edsoo.ru/7f41fafa
MOTOOHBIX ClIaraeMbIX
[Tpeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
31 p:iKpbleHe CKO60K}I]/IKHpI/IBe,HeHI/I163 bubamorexa LIOK
https://m.edsoo.ru/7f41fd70
IMOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX BBIPaKEHUH,
32 packpbITHEe CKOOOK U PUBECHNE
MOJIOOHBIX CaraeMbIxX
[TpeobpazoBaHre OYKBEHHBIX BBIPaKEHUH,
33 pacKpbITHE CKOOOK U TIPHUBEICHUE
MOTOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bu6mmoreka [IOK
HIOKa3aresem https://m.edsoo.ru/7f421382
35 CBoiiCTBa CTENIEHU C HATYPAIbHBIM bubnuorexa [JOK
HIOKa3aTeseM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bu6mmoteka [IOK
HOKa3aresem https://m.edsoo.ru/7f4218be
37 MHoOTOo4JIeHBI bubmmorexa [IOK
https://m.edsoo.ru/7f42276e
38 MHoOro4neHbl bubmuoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

https://m.edsoo.ru/7f422930

39 CiokeHue, BBIYUTAaHUE, YMHOKEHUE but6mmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIYUTAHHUE, YMHOKEHHE bu6anorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BBIUUTAaHNUE, YMHOKEHHE bu6mmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BRIYUTAaHHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyITbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42432a
44 DopMyITBI COKPAIIEHHOTO YMHOXKEHUS bubamorexa [IOK
https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAILIEHHOTO YMHOXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyITBl COKPAIIEHHOTO YMHOXKEHUS BH6H.HOTeKa LHOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIBI COKPAIEHHOTO YMHOXKEHUS BH6H.HOTeKa LoK
https://m.edsoo.ru/7f4251d0
48 PaznoskeHne MHOrOWICHOB Ha MHOKHUTEIIH Bubnroreia LIOK
https://m.edsoo.ru/7f423312
49 PaznoxeHnne MHOTOUYJICHOB Ha MHOKHTEITH bubmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOrO4YJICHOB HA MHOXKHUTEIIN bubamorexa [IOK
https://m.edsoo.ru/7f4239de
51 PasnoxxeHre MHOrO4YJICHOB HA MHOXKHUTEIIN
52 KoHTposnbHas paboTa mo teme



https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

"AnreOpanyeckue BbIpaxeHus"

YpaBHeHue, IpaBuiia IpeodpazoBaHus

53 ypaBHEHUS, PABHOCUJIBHOCTh YPaBHEHHIA
JInHeitHoe ypaBHEHHUE C OJJHOU
o4 NIEPEMEHHOM, pelIeHNe TMHENHBIX
yYpaBHEHUI
JIuHeitHoe ypaBHEHUE C OJJHOM
55 nepeMeHHo}I;Ip pernieHue .]'II/’IHHGI\/'IHI)IX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuneliHOEe ypaBHEHHE C OIHOU
56 MIEPEMEHHOM, peleHNne TMHEHHBIX
ypaBHEHUI
57 Pemenue 3a1ad ¢ moMoIIbl0 ypaBHEHUH bubamorexa [HOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUN Bubmrorexa LIOK
https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUN Bubmmorexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE C IBYMsI bubnuorexa [JOK
NEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuneliHoe ypaBHEHHE C IBYMS bubnuorexa [IOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema ABYX JIMTHEHHBIX YPABHEHHM C bu6mmoreka [JOK
63
JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucremMa AByX JIMHEHHBIX YPABHEHUH €



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

ABYMs ICPEMCHHBIMU

CucreMa IByX JUHEUHBIX YPABHEHUH C

65
JBYMs IEpEMEHHBIMU
66 CucremMa AByX JJMHEHHBIX YpaBHEHUH €
JIBYMs1 IEpEMEHHBIMH
67 Pemenue cucrem ypaBHEHHA bubnnorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHA bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUIA
71 Pewenue cucrem ypaBHEeHUN
7 KonTponbhas pabora no teme "JIunelinbie bubnuorexa [IOK
ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunaara Touky Ha IPSMOit Bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [IOK
“ HHenobie MpoMeKyTicH https://m.edS(])_}).ru/7f41dff2
75 UucoBble TPOMEKYTKH
76 PaccTosinue Mexny IByMsi TOUKaMH
KOOPJIHMHATHOU IIPSAMOM
77 PaccrosiHne Mex1y AByMsl TOUKaMU
KOOPJIMHATHON IIPSMOM
78 [IpssMoyronbHas cucTeMa KOOpAMHAT Ha bubmmoreka LIOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41el6e



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

Hp}IMO}/T OJIbHagd CUCTCMa KOOpJAMWHAT Ha

bubaunorexa LIOK

7 IIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl TpaduKoB, 3aTaHHBIX bubmuotexa [JOK
bopmymamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubmmoreka [LIOK
bopmymnamu https://m.edsoo.ru/7f41ed80
82 [Tpumepst rpaduKoB, 3aJTaHHBIX
bopmynamu
83 Urenue rpadukoB peansbHbIX bubmmoreka LIOK
3aBHCHMOCTEI https://m.edsoo.ru/7f41ea24
84 Yrenue rpaduKkoB peanbHbIX
3aBUCUMOCTEN
bubmmoreka LIOK
85 Honsmie Gyt https://m.edscﬁ).ru/7f41ef06
86 I'paduk dyHxIHM
87 CaoiicTBa GyHKIIHI bubamorexa [HOK
https://m.edsoo.ru/7f41f078
88 CoiicTBa GyHKINI bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHKuus bubmorera [IOK
https://m.edsoo.ru/7f427282
90 Jlunetinas QyHKIHS bubmnorexa LIOK
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHeHHON QyHKIMK bubmorexa LIOK
https://m.edsoo.ru/7f426d1e
92 [ocTpoenue rpaduka muHeHON QyHKIIMM
93 I'padux bynkumm y =|x|



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

94 I'padux pynkumu y =[x| 1
KonrtposnbHas pabora 1o Teme
95 "KO;I))I[I/IHaTLII:/I rpaduku. Oyakuun" / 1 bubmmorexa LIOK
. https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas padota
96 Wrorosas koHTpOJBbHASA paboTa / 1 bubmmoreka [LIOK
Bcepoccwuiickast mpoBepouHasi pabota https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHITUH U
97 METO/IOB Kypca 7 Kiacca, 00001ieHne 1
3HAaHHUI
[ToBTOpEHNE OCHOBHBIX MOHITHIA U
98 MeTO,Z[(I))B Kypca 7 kiacca, 00001ieHme 1 brbmorera [IOK
. ’ https://m.edsoo0.ru/7f429f32
3HAHUN
[ToBTOpPEHNE OCHOBHBIX IMOHSATHI H
99 MeTosz))B Kypca 7 kimacca, 00001eHue 1 bubmorexa LIOK
N ’ https://m.edsoo.ru/7f42a0e0
3HaHUH
[ToBTOpEeHHME OCHOBHBIX TTOHITHHA 1
100 METOJIOB Kypca 7 Kilacca, 00001IeH e 1
3HAaHUM
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
101 MeTO,Z[(I))B Kypca 7 kiacca, 00001ieHne 1 buomorexa [OK
N ’ https://m.edsoo.ru/7f42a27a
3SHAHHH
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
102 MeTon(I))B Kypca 7 kinacca, 00001ieHue 1 buomorera [IOK
N ’ https://m.edsoo.ru/7f42a900
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME

MMPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

7 KJIACC

Kon IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI0
HPOBEPHEMOTo 0011ero 06pa3oBaHus
pe3yJibTara
1 Yucna v BBIYUCICHUS
11 BoimonHaTh, codyeTast yCTHbIE U MMCbMEHHbIE IPUEMBI, apu(pMeTHyecKre 1elCTBUS ¢ palllOHAIbHBIMU YHCIIaMU
19 Haxonuth 3HaueHWs YHCIIOBBIX BBIPAKEHUM, MPUMEHSITh Pa3HOOOpa3HbIe CHOCOOBI M TPHUEMBI BBIUUCICHUS
' 3HAYCHUH IPOOHBIX BRIPAKCHHIA, COIEPIKANTIX OOBIKHOBCHHBIC U IECATUIHBIE TPOOH
13 [epexoauTth OT 01HOM (OPMBI 3aMHUCU YUCEI K Apyroi (peodpa3oBbIBaTh JECATUYHYIO JpOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH, B OECKOHEUHYIO AECATUYHYIO IpOOb)
1.4 CpaBHUBATH U YIOPSAI0UYMBATEH PAllMOHAIBHBIE YHCIIA
15 OKpyTJIATh YucIa
16 BBINOMHATS NPUKHUIKY U OLEHKY pe3yJibTaTa BIYMCICHUMN, OIIEHKY 3HAUEHUN YMCIIOBBIX BbIpaXEHUW. BBITTOTHATH
' JEUCTBHS CO CTENEHSIMU C HATYpaJbHBIMU I1OKa3aTeIsIMU
1.7 [IpuMeHsTh MPU3HAKU JEIUMOCTH, Pa3iokKeHHE Ha MHOKUTENIN HAaTypaJIbHbIX YHCEN
PemaTth npakTUKO-OPUEHTUPOBAHHBIE 3a/layd, CBA3AHHBIE C OTHOILIEHUEM BEJIWYHMH, MNPONOPIHOHATBLHOCTHIO
1.8 BEJIMYUH, NPOLIEHTaMHU, UHTEPIPETUPOBATh PE3YyIbTaThl PELICHUS 3ahau C Y4ETOM OrpaHUYEHMMH, CBSA3aHHBIX CO
CBOMCTBaMH pacCMaTPUBAEMbIX O0BEKTOB
2 Anrebpanueckue BbIpaXKeHUs
2.1 Hcnonp3zoBaTh anredOpanyeckyrd TEPMUHOJIOTHUIO U CHMBOJIMKY, IPUMEHATH €€ B IMPOLIeCCe OCBOCHUS y4EOHOTO




Marepuaia

2.2 Haxonauth 3HaueHUs OYKBEHHBIX BBIPAKCHUI MIPH 33/IaHHBIX 3HAUYCHUSIX MTEPEMEHHBIX

23 BremonHATs TpeoOpa3oBaHus 1IEI0T0 BIPAXKEHHUS B MHOTOUWICH MPUBEICHHUEM MOJOOHBIX CIaraéMbIX, PACKphITHEM
' CKOOOK

Yy BEIMONHATE YMHOKEHUE OJTHOWICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOWICH, TPUMEHATH ()OPMYJIbI KBaIpaTa
' CYMMBI ¥ KBaJIpaTa pa3HOCTH

”5 OcCymIecTBIATh Pa3JI0KEHNE MHOTOWICHOB HA MHOKUTEIH C IIOMOIIBIO BHIHECEHHUS 32 CKOOKH OOIIET0 MHOXKHUTEIIS,
' TPYIIHPOBKH CIaraeMbIX, IPUMEHEHUS (OPMYJT COKPAIIEHHOTO YMHOKCHHUS

26 [MpumensTh mpeoOpa3oBaHUS MHOTOWICHOB JUISS PEIICHHUS pPa3IMYHBIX 33724 W3 MATeMAaTHKH, CMEXHBIX
' MPEIMETOB, U3 PEATHHON MPAKTUKH

2.7 Hcnonk3oBaTh CBOMCTBA CTENEHEN ¢ HATYpATbHBIMU MOKA3aTENIMHU JUIS IPE00pa30BaHus BEIPAKEHHMA
3 YpaBHEeHHs U HEPABEHCTBA

31 Pemrate nuHElHBIE ypaBHEHHs C OAHON NEPEMEHHOM, MPUMEHSS MpaBHiIa MEPeXoaa OT UCXOIHOTO YPaBHEHHS K
' paBHOCHIILHOMY eMy. [IpoBepsTh, SIBISETCS JIX YUCIIO KOPHEM YpaBHEHUS

3.2 [TpumensTh Tpaduueckre METO b MPHU PEIICHUN JTHHCHHBIX YPaBHEHUH U HX CHCTEM

3.3 [MonGupatk mpUMepHI ap YUCEN, SIBISIOMUXCS PEIICHHEM JTUHEHHOTO YPAaBHEHHUSI C IBYMsI IEPEMEHHBIMU

3.4 Ctpouth B KOOPIMHATHON IIJIOCKOCTH TpaduK ITUHEHHOTO YpaBHEHHUS C JBYMS IEPEMEHHBIMH; IOJIB3YSICh
' rpaduKoM, TPUBOTUTH MPUMEPHI PEIICHUS YPABHCHHS

3.5 PemaTh cucTeMbl IBYX TMHEWHBIX YPAaBHEHUN C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE Ipadruecku

36 CocTaBnsaTh M peliaTh JUHEHHOEC YpaBHEHHE WM CHCTEMY JIMHCHHBIX YpaBHCHHH IO YCJIOBHIO 3aJlayH,
' UHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MOJYYCHHBIH Pe3yIbTaT
4 Koopaunatse! u rpaduku. OyHKIUN




N300pakaTh Ha KOOPAMHATHOW MNPSIMOW TOYKH, COOTBETCTBYIOLIME 33JaHHBIM KOOpAHMHATAM, JIy4H, OTPE3KH,

1 WHTEPBAJIbI, 3aIMCHIBATH YMCIIOBEIC MPOMEKYTKH Ha anreOpandeckoM si3bIKe

4.2 Otmedath B KOOPAMHATHOM IIOCKOCTH TOYKH IO 33IaHHBIM KOOPJIUHATAM

4.3 Ctpourts rpaduku muHeHbIX QyHkuuid. Ctpouts rpaduk GyHKIuu y = [X|

44 OnwuceIBaTh ¢ MOMOIIBI0 (DYHKIIMIA W3BECTHBIC 3aBUCUMOCTH MEXAY BEIIMYMHAMH: CKOPOCTh, BPEMSI, PACCTOSTHHE,
' IICHY, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI

4.5 Haxonuth 3HaYeHME (yHKIIMU TTO 3HAYEHHUIO €€ apryMeHTa

46 [Normmare rpaduueckuii Crocod TMpeACTaBICHUS W aHalnM3a HWH(DOpMANWW, W3BICKAaTh W HHTEPIPETUPOBATH

UH(POPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIECCOB U 3aBUCUMOCTEH

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAeP:KAHUS
1 Yucna v BBIYUCICHUS
11 JlpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, MEPEX0] OT OJHOU (POpMBI 3amucu apodeit Kk apyroit. [loHsATHE pallMOHATIBHOTO




qucia, 3alucCb, CPABHCHUC, YIIOPAAOUYNBAHNUEC PAlIMOHAJIbHBIX YHUCCII

1.2 Apudmernueckue ASHCTBY ¢ pallMOHATBHBIMU YncIaMu. Pemenne 3a1a4d u3 peaabHON MPAKTHUKK Ha YaCTH, HA ApOoOH

13 Cremnenb ¢ HaTypallbHBIM TOKa3aTeleM: OIpelelieHre, Ipeodpa3oBaHre BHIPAKEHUN HA OCHOBE OIMpEACNCHUSs, 3alucCh
' OOJIBIINX YKCENT

14 [IponeHTsl, 3anuch MPOLIEHTOB B BUAE IPOOH U IpoOHU B BUJIE MPOLEHTOB. Tpy OCHOBHBIE 331a4u Ha MPOIICHTHI, pEIICHHE
' 3a/1a4 U3 peajbHOU MPAKTHKU

1.5 [IpumeHeHre NpU3HAKOB AETUMOCTH, Pa3I0KEHUE HA MHOKHUTEIU HATYPaJIbHBIX YHCET

1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHCJIE TPsSMasi U 0OpaTHAs MPOMOPIIMOHATEHOCTH
2 AnreOpanyecKue BBIpaKCHUS

2.1 [lepeMeHnHbIe, UNCTOBOE 3HAUEHUE BBIPAKEHUS C IEpEMEHHOM. JloMmyCcTUMbIE 3HAUEHUS TEPEMEHHBIX

2.2 [IpencraBneHue 3aBUCUMOCTH MEX]Ty BETUYMHAMHU B BUe hopMynsl. Berancnenus no Gpopmymnam

2.3 [IpeoOpazoBaHre OYKBEHHBIX BBIPAXKCHHM, TOXKIECTBEHHO PABHBIC BBIPAKCHUS

2.4 CBoliCcTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM

2.5 Onnounensl 1 MHOTOUIEHBI. CTenieHb MHOTOWICHA. ClI0)KEeHNE, BEIYUTAHUE, YMHOKCHHE MHOTOWICHOB

26 DopMyINbl COKpAIIEHHOTO YMHOXEHUS: KBaJpaT CYMMbI W KBajpaT pa3zHocTu. Dopmyna pa3HOCTH KBaJApaToOB.
' Pa3znosxeHre MHOTOUYJICHOB HA MHOKUTENU
3 VYpaBHeHUs

3.1 YpaBHeHHe, KOPEHb YpaBHEHUS, MpaBUiia IpeoOpa3oBaHus ypaBHEHHs, PABHOCHILHOCTh YpaBHEHUN

3.2 JIuHeitHOe ypaBHEHUE ¢ OJHON EPEMEHHOM, YMCIIO KOPHEH JIMHEHHOTO YpaBHEHUS, PEIICHNUE JIMHEHHBIX YpaBHECHUN

3.3 CocTtaBneHue ypaBHEHUH 10 YCJIOBUIO 3aJjauu. Pelienne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YpaBHEHUH

3.4 JIuneiiHoe ypaBHEHHE C ABYMS NIEPEMEHHBIMU U €T0 rpauK




Cucrtema ByX NTUHEHHBIX YpaBHEHHWH C JByMs NEepeMEHHBIMU. PerieHue cucteM ypaBHEHHH cIOCOOOM TOICTaHOBKH.

3 [IpumMepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpadpuku. OyHkuun
4.1 KoopauHaTa TOukH Ha IpsMoi
4.2 YucnoBbie poMexKyTKH. PaccTosiHME MEXKIy ABYMSI TOYKaMH KOOPJAMHATHOM MPSAMOM
4.3 [IpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. Adcuucca U opAMHATA TOYKH HA KOOPAMHATHOM IIOCKOCTH
4.4 [Ipumeps! rpadukoB, 3a1aHHbIX GopMynaMu. UTeHHe rpaMKoB peaabHbIX 3aBUCUMOCTEN
4.5 [onstue pynxmun. I'padux Gynkimn. CoiicTBa QyHKIMHA
4.6 Jluneiinas gynkuus, e€ rpaduk. I'papux GyHkmmm y = x|
4.7 I'paduueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHHH
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