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IlosicHuTeEILHAS 3aMUCKA

PaGouas mporpamma mo anredpe aiis 8 Kiacca pa3padoTaHa B COOTBETCTBUH C:
@denepanbHbIM  3aKk0OHOM 0T 29.12.2012 No 273-®3 «0O6 ob6pa3oBanuu B Poccuiickoii
Denepauun»;
denepanbHBIM  TOCYJAapCTBEHHBIM 00pa30BaTEebHBIM  CTaHAAPTOM  OCHOBHOTO  OOMIETO
oOpazoBanus (yTB. mpukazom MunucrepctBa npocserieHust PO ot 31 mas 2021 r. Ne 287);
denepalibHOM aTaNTUPOBAHHON 00pa30BATEIIBFHON TPOTPAMMOI OCHOBHOTO OOIIET0 00pa30BaHUs
JUTSE 0OYJAOIINXCS ¢ OTPAaHUYCHHBIMHU BO3MOXKHOCTSMH 3JI0pOBBs (YTB. IpUKa3oM MUHHUCTEPCTBA
npocsemenus Poccuiickoit @enepannu ot 24 Hosiops 2022 1. Ne 1025);

Yueoubsm mmanom OI'BOY «lllkona Nel0» ma 2024-2025 yueOHBIN TO/I.

Ilenu u3yuenus mpeamera

1. OsianeHue CUCTEMOW MaTEMAaTHYCCKUX 3HAHWH M YMEHUU, HEOOXOAUMBIX JUIS IPUMEHEHHSI B
MIPAKTUIECKON JEeSITEILHOCTH, U3yUEHUS CMEKHBIX TUCITUTUINH, TPOIODKCHUS 00pa3oBaHUS;

2. WHTEIUICEKTYaJIbHOE Pa3BUTHE, POPMHUPOBAHUE KAYECTB TUIHOCTH, HEOOXOIUMBIX YETIOBEKY IS
MOJHOLIEHHOW JKU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MaTeMaTHYECKOM
NESTEILHOCTH: SICHOCTH W TOYHOCTH MBICIIM, KPUTHYHOCTH MBINIUICHUS, WHTYHIIUH,
JIOTUYECKOTO MBIIIJICHHS, JJIEMEHTOB aJTOPUTMHYECKON KYJIbTYPBI, IPOCTPAHCTBEHHBIX
MPEACTABICHUH, CIOCOOHOCTH K TIPEOIOJICHUIO TPYIHOCTEHH;

3. (dopmupoBaHUe MpeACTaBICHUN 00 HIIEAX ¥ METOJIaX MAaTEMATHKH KaK YHUBEPCAIBHOTO S3bIKa
HayKH M TEXHHUKH, CPEACTBA MOJICITUPOBAHHUS SIBJICHUI M ITPOIIECCOB;

4. BoCHHTaHWE KYJIbTYPHI JIMYHOCTH, OTHONIECHUS K MaTeMaTHKE KaK K YacTH OO0IIeUYeIIOBEIeCKOM
KyJIbTypbl, (DOPMHUPOBAHKE MOHUMAHMS 3HAYUMOCTH MATEMAaTHUKHU I HAy4YHO-TEXHHUYECKOTO
mporpecca.

3anauu o0yuyeHust

1. TlpuoOpereHue MaTeMaTHYECKUX 3HAHUM U YMEHUH;

OBJIaJICHHE 000OIEHHBIMU CIIOCO0aMHU MBICIIUTEIILHON, TBOPUYECKOM JIEATETLHOCTH;

3. OCBOEHHME KOMIIETCHIIMK (y4eOHO-ITO3HABATEIPHOW, KOMMYHHUKATUBHOW, pedICKCUBHOM,
JUYHOCTHOTO CaMOPa3BUTHS, HH(POPMAIIMOHHO-TEXHOJIOTHYECKOM, IIEHHOCTHO-CMBICIIOBOM ).

no

MecTo y4eOHOro nmpeaMera
VYueOHblil npeamer «Anredpa» peaausyercs Kiaccax 3a cueT 00s3aTeNbHOIM YacTu yuyeOHOro
miaHa. B pamkax amantupoBaHHOW oOpaszoBarenbHON mporpammbl s nereid ¢ THP Ha usyuenwme
anreOpsl ¢ 7 Mo 9 Kiacc OTBOJUTCS 1O 3 yaca B He/lelto, U3 pacuéra 34 yueOHbIC HEIeIH B TO/I.

Y4eOHO-MeTOANYECKOE, MATEPHATBHO-TEXHUYECKOe 1 MH(OPMAIIMOHHOE OCHAILIEHUE
00pa30BaTeJLHOI0 NMpouecca
OcyiecTBiieHHe  MPEACTaBICHHOW  paboyeil mporpamMmbl  MpeAnojiaraeT  MCHOJIb30BaHUE
cnenyrouero komruiekra Y MK:
1. AnreGpa: 8 kmacc: y4eOHUK A ydamiuxcsi obireoOpa3oBaTenbHbIX yupexaenui / FO.H.
Makapserues, H.I'. Munatok u ap.; nox pea. C.A. Tensikockoro. M.: IIpocsemenue, 2023 r.
2. Junaktudeckue Matepuansl no anrebpe st 8 knacca / B.. YKoxos, FO.H. Makapsiues,
H.I'. Munarok. — M.: IIpocsemenne, 2023. — 144 c.

IIporpamMHoO-MeTOAMYECKOE O0ecniedyeHHe
1. TIIpuka3 MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit ®enepanuu ot 17 nexabps
2010 Ne1897 «OO yTBep>KIACHUHU U BBEJCHUU B JelicTBue DeepanbHOro rocy1apcTBEHHOTO
00pa30BaTeILHOTO CTaHapTa OCHOBHOTO O0IIEr0 00pa30BaHUs.



2. IlpumepHble IpOrpaMMBbI MO YueOHBIM MpeaMeTaM. MaTeMaTuka. 5-9 KI1acchl: MPOeKT. — 3-€
u3n., nepepadb. — M.: Ilpocsemenne, 2012. — 64c. — (CrapaapTbl BTOPOTO HOKOJICHUS). -
ISBN 978-5-09-025245-4.

3. AnreOpa: 8 xiacc: y4eOHUK Ui ydamuxcs oOmeoOpa3oBaTelbHbIX yupexaenuii / FO.H.
Maxapsrues, H.I'. Munatok u np.; nox pen. C.A. Tensakosckoro. M.: IIpocsemenue, 2023 1.

4. Jlumaktudeckre Marepuaibsl 1o anredpe mius 8 kiacca / B.M. XKoxos, FO.H. Maxkapsiues,
H.I". Munarok. — M.: Ilpocsemienue, 2023. — 144 c.

Ilepeyens 3JIeKTPOHHBIX HH(POPMALHOHHBIX HCTOYHHKOB
W3 npounoro B Hactosmee mareMatuku. OO0 «Buneoctynusa «KBAPT».
2. VHTepakTuWBHAsg MareMartuka. 5-9 wiacc. DNeKTpoHHOE ydeOHOe TocoOue IUIsi OCHOBHOM
mikoJsl. M., OO0 «/Ipoday, OO0 «IOCy,, 2002.
3. Maremaruka. Ilpaktukym. 5-11 xmaccel. DnektpoHHOEe ydeOHoe wuzmanme. M., OOO
«dpodar», OO0 «10C», 2003.
4. Komnnekuus MyabTUMeAUHHbBIX ypokoB Kupmina u Megonus (CD)
IIepeyens UHTEpHET — pecypcoB
denepanbHbIi IeHTp HHPOPMAIIMOHHO-00pa30BaTeNbHBIX pecypcoB http://srtv.fcior.edu.ru
Enunas xomteknus mudpoBeix 00pa3oBaTeibHBIX pecypcoB http://school-collection.edu.ru
«Kapman is yunrtens marematukiy» http://karmanform.ucoz.ru.
S uay Ha ypok MaremMaTHKH (MeToandeckue paspabotku): https://urok.1sept.ru
VYpoxku — koHcrekTsl  https://pedsovet.org

=

agrwdE

KpaTkas ncuxosioro-negarornyeckasi XapakTepuCcTHKA 00y4alOIIHXCS € TAKeIbIMH
HapyuweHusimu peun (THP)

VY nereii ¢ THP oTMeudaroTcs TUMWYHBIE MPOSBJICHUS, CBUAETEIHCTBYIOIIUE O CUCTEMHOM
HapyIIeHU! peueBOi (HYHKITMOHATBHOM cucTeMbl. OIHO U3 HUX - O0Jiee Mo3Hee, M0 CPABHEHHUIO C
HOPMOM, Pa3BUTHE PEYM; BBHIPAKEHHOE OTCTaBaHWE B (OPMHUPOBAHWUU IKCIPECCHBHON peuun. Y
nereil HaOMIOAaeTcsi HEJOCTAaTOYHAas peueBas aKTHMBHOCTb, peUb WX arpaMmaTrhyHa, H300uiIyeT
OOJILIITUM KOJMYECTBOM Pa3HOOOPa3HBIX (DOHETUUECKUX HETOCTATKOB.

Hapymenuss B QopmupoBaHuM peyeBOM [EATENbHOCTH HEraTHBHO BIHUSIOT Ha BCe
MICUXUYECKUE MPOLIECCHI, MPOTEKAIOIINE B CEHCOPHOM, MHTEIUIEKTYaIbHOH, ap(eKTUBHO-BOJIEBOI U
perynaropHoit cdepax. OTmeuaeTcss HEAOCTaTOYHAs YCTOWYMBOCTh BHHUMAHHUSA, OTpPaHUYEHHbBIC
BO3MOXKHOCTH €ro pacrnpezenenus. [Ipr OTHOCHTENBHO COXPaHHOW CMBICIIOBOM, JIOTMYECKOU
MaMsTU y JeTed CHIKeHa BepOaibHas MaMATh, CTPaJaeT MPOIYKTHUBHOCTH 3anoMuHaHusa. OHuU
3a0BIBAIOT CJIOKHBIE KOHCTPYKIIMM M 3JIEMEHThl W TOCIEA0BATEIBHOCTh 3aJaHUi. Y YacTu
obOyuatontuxcs ¢ THP Hu3kasi akTUBHOCTH 3alIOMUHAHUSI MOYKET COYETaThCs C AeUIUTAPHOCTHIO
MM03HABATEIbHOM JI€ATEIbHOCTH.

CBsi3b  MEXJy pEuYeBbIMU HApPyLIEHUSAMH U JPYTUMU  CTOPOHAMH ICUXUYECKOTO
pazBuTHus  OOyCIOBIMBaeT creuupuyeckue ocoOeHHOCTH MbliieHus. OOnagas B 1EIOM
MOJHOLIEHHBIMU MPEANOCHIIKAMHU ISl OBJIAJICHUS. MBICIUTENbHBIMU ONEPALUSIMHU, JOCTYIHBIMU MX
BO3paCTy, JETH OTCTAlOT B Pa3BUTUU CJIOBECHO-JOTMUYECKOTO MBINUICHHs, 0€3 CIenHUaIbHOro
oOyueHus C TPYIOM OBIIAJCBAIOT aHATTU30M M CUHTE30M, CPAaBHEHUEM M 0000IIIeHHEM.

VYuamumes ¢ THP npucymie 1 HeKOTopoe OTCTaBaHUE B Pa3BUTHH ABHUraTeIbHON cepsl,
MpOSIBISIONIECECS IUIOXOM KOOpAMHALIMEW JBUKEHUW, CHIKEHHEM CKOPOCTH U JIOBKOCTH
JIBUKEHHUM, TPYTHOCTbIO peallM3allid  CIOXKHBIX JIBUTATENbHBIX MPOTpaMM, TPEOYIOIINX
MIPOCTPAHCTBEHHO-BPEMEHHOW OpraHU3aliy JIBKEHUM.

Y 3HauuTenbHON dYacTW WIKOJbHUKOB ¢ THP oTmeuatorcs 0COOEHHOCTH pEYeBOTO
MOBE/ICHUS: HE3aWHTEPECOBAHHOCTh B BEpOAJIbHOM KOHTaKTe, HEYMEHHE OpPHUEHTHUPOBATHCS B
CUTyalluu OOIIEHHUs, a B CJIy4ae BBIPAKCHHBIX pPEUYEBBIX PACCTPOUCTB — HETATHBU3M H
3HAUUTENIbHbIE TPYAHOCTH PEYEBON KOMMYHHUKALIUH.
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ConuanpHoe pa3BUTHE OOJBIIMHCTBA JAETEH C HapyLIEHUSIMH pPEYM HE IPOUCXOTUT
MOJIHOLIEHHO B CBSI3U C HEIOCTATOYHBIM OCBOCHHEM CIIOCOOOB PEUYEBOTO MOBEACHUS, HEYMEHHEM
BBIOMPAaTh KOMMYHUKATUBHBIEC CTPATETUHU U TAKTUKH PEIICHUS MTPOOIEMHBIX CUTYaLUH.

[lepeuncnennsie ocobenHoctu oOyuatommxcst ¢ THP  o0yciaBmuBaioT TpynHOCTH,
BO3HHUKAIOIINE B IMpoLecce y4eOHOH NEesATeTbHOCTH, a TAKXKE BBICTYIAIOT B Ka4eCTBE OCHOBAHMS
IUIsl peanu3allii KOPPEKLIMOHHON HaNpaBJICHHOCTH 00pa30BaTEIbHOTO Ipoliecca Ha YpOKEe M BO
BHEYPOUYHOH JEATEIBHOCTH.

Peanu3anum KOppEeKIIMOHHOW HAINPAaBICHHOCTH OCYIIECTBISIETCS 3a CYET NPUMEHEHUS B
nporecce OOY4YEeHHS] CHCTEMBl METOAMYECKHX IPUEMOB, CIIOCOOCTBYIOMIMX ONTHMAIBHOMY
OCBOCHHIO 00YJaIOIIMMCS COAEPKAHUS aJallTUPOBAHHBIX IIPOrpaMM 00IIero o0pa3oBaHus.

KoppeknnoHHo-pa3BUBAKOIIAsI HANPABJIEHHOCTh Y4e0OHOT0 MpeAMeTa

OcBoeHne y4eOHOTro Marepuaia BeaeTcs: nu(QepeHIpoBaHHO ¢ BKIIFOUEHHEM DJIEMEHTOB
KOPPEKIIMOHHO-Pa3BUBAIOIINX TEXHOJIOTHI, OCHOBAHHBIX HA MPUHITUIAX YCHIJICHUS MPAKTHICCKON
HAIpPaBJICHHOCTH HM3y4aeMOIr0 Marepualia; OIMOPhl Ha JKU3HCHHBIH OIBIT 00YYaroIUXCs;
OpHEHTAINKM Ha BHYTPCHHHE CBS3M B COACPKAHWHM M3ydaeMOro MaTepuajia Kak B paMKax OJIHOTO
mpeaMeTa, TaKk U MEXIy MpeIMeTaMu; He0OXOUMOCTH U JIOCTATOYHOCTH B OIPENIEIICHHH 00hEMa
M3y9aeMOr0 MaTepHualia; BBEJCHUS B COJCPKAHHE YUICOHBIX MPOTpaMM KOPPEKITMOHHBIX 3aJaHHM,
MPeTyCMAaTPUBAONINX aKTUBHU3AIUIO TIO3HABATEIIEHOM JISATEIIBHOCTH.

OcHoBHast  Qopma  opraHuzanu  y4eOHOTO  3aHATHSA:  ypoK.  Mcmomb3yroTcs
WHIMBUAYyaIbHBIC, TPYITIOBBIC, HHIUBHYaTbHO.

KoppekmmonHas HanpaBIeHHOCTb Kypca «Anre0pa» TOCTUTAETCs 3a CUET:

o pasrpy3Ku yueOHOTO MaTepHaia MyTeM BBIICICHUs 00sS3aTEIIbHOTO U JI0OCTaTOYHOTO
MHUHUMYMa YMEHUH,

. npeoOpa3oBaHUsl TEKCTOBBIX 3a/1au (BBeIEHUE TpadUUECKUX IUIAHOB, CXEM, JAPYTUX
CPEICTB HArJsAHOCTH, AITOPUTMOB PELLICHUH, NCII0JIb30BaHKE IpUEeMa KBAaHTOBAHUS TEKCTa U Jp.),

. YBEJIMYEHHUS] KOJIMYECTBA Y4YeOHOTO BPEMEHH, OTBOJUMOTO Ha aKTyallu3alUi0 U
KOPPEKIIMIO OMOPHBIX 3HAHUHOOYUYaIouXCs;

J L[eJIeHANPaBICHHOTO (OPMUPOBAHUS MBICIUTENBHBIX ONepanuil (aHalIW3, CHUHTE3,
00001IeHNEe, KITacCH(UKALIHS )M TIPOIECCOB (JICIYKIINs, CPaBHEHHE, a0CTparupoBaHue);

J pa3BUTHUSI BHUMaHUS, MaMsITH (OCBOEGHHE MacCHMBa HOBBIX TEPMUHOB W MOHSITHIA),
BOOOpakeHus (IMpeoOpa3oBaHUe CUMBOJIMYECKHUX (HOPM);

J pa3BUTHUS KOMMYHUKATUBHBIX YMEHMI: y4yacTBOBaThb B JHCKYCCHUU (yMEHHE
IPaMOTHO MOCTaBUTh BOMPOC BBIPA3UTh U JOHECTH CBOIO MBICIB JI0 COOECEIHNKA); KPAaTKO U TOYHO
OTBEYaTh Ha BOIMPOCHI;

. HCIOJIb30BaHUS METOJ0B U depeHIUPOBAaHHONW paboThl ¢ O00YyYarOIIUMHUCS:
MOBTOPEHUE, aHATIN3 U YCTPaHEHHE OIMUO0K, pa3paboTKa U BHIMOJIHEHHE HEOOX0IMMOT0 MUHUMYMa
3alaHUil I JIMKBUJAIMM WHIUBUIYAIbHBIX MPOOENOB, CHUCTeMaTU3alusl WHIUBUIYATbHBIX
3aJlaHu# ¥ pa3BUBAIOIINX YIPAKHEHUN;

L4 CTUMYJIMPOBAHHUC y‘IC6HOI>i ACATCIIBHOCTU:  MOOHIPCHUE, CHUTyallust  YCIieXa,
HO6y>KI[CHI/Ie K aKTUBHOMY T pyAay, SMOIMOHAIBHBIN KOMCI)OpT, I[06p0)KeJ'IaTeJ'IBHOCTB Ha YpOKE;
L4 HCIIOJIb30BAHUA CIICHHUAIIBHBIX IMPUEMOB U CPCICTB O6yLIeHI/I$I, MMpueMOB aHalin3a "

npe3ceHTalu MATEMATUYCCKOIO TCKCTOBOI'O Marcpualia, O6eCHeLII/IBaIOH_II/IX peajm3annro METOJa
«O6XOI[HI>IX HYTeﬁ>>, KOPPEKIUOHHOT'O BO3JICHCTBUSA Ha PCUYCBYIO ACATCIIBHOCTDH, IIOBBIIICHUC
KOHTPOJIA 3a YCTHOﬁ 1 NHCbMEHHOM PEYbLO.

Conepxxanue y4eOHOro nmpeamera

Auaredpanyeckue 1poomn

[Tonstue anreOpanyeckoit ApoOH. PanmonanbHOoe BhIpakeHue. JlomycTHMble 3HAUYEHUS
npoOHoro  BblpakeHHs. OcHOBHOe  cBoiicTBO  anreOpamdeckoit  apodu.  CoxpaiieHue
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anreOpandeckux apooOeii. IlpuBenenue apobu k 3aganHoMy 3HameHareno. Croco0 rpynnupoBKY U
BBIHECCHHE OOIIEro MHOXXHTEIS 3a CKOOKM TIpH TPUBEACHUU Jpodeid K  olmemy
3HameHarenro. ClIo)KeHHe W BBIYUTAaHUE alreOpandecKux ApoOei ¢ OJMHAKOBBIMU 3HAMEHATEIISIMH.
AJITOPUTM CHOXKEHHS (BBIUMTAHUS) alreOpandeckux apoOeil ¢ OAMHAKOBBIMU 3HAMEHATEIISIMH.
CrnoxeHne W BBIYMTAHUE anreOpanyeckux Ipobell ¢ pasHbIMH 3HaMeHaTesiMu. CIOXEHHE H
BBIUMTAHHUE LEJIOI0 BBIPAKEHUS U ApoOu. YMHOXKEHHE U JeJeHHE alreOpanyeckux IpoOeil.
BosBenenue anreOpamueckoil apodbu B creneHb. ParmoHaibHOE BhIpakeHHE (11e70e€, TPOOHOE).
JlokazatenbcTBO  TOkIecTB. IIpeoOpa3zoBaHue paluOHaANbHBIX BbIpakeHUH PanuonanbHOE
ypaBHeHUe. Pelienue panrioHanbHbIX ypaBHEHUH (TiepBble mpeacTaBieHus). O0n1acTh 101YCTUMbBIX
3HAYEHHUE PAllMOHAJIBHBIX YPABHEHU.

®ynkuus y=\x. CBoiicTBa KBa/[PaTHOIr0 KOPHSI

PanvonaneHble yncna. PanmonanbHble yncna U X cBoicTBa. [IoHATHE KBagpaTHOrO KOpHS
u3 HeoTpuuarenpbHoro yucna. Ilonarue xkyouueckoro kopHs. [IpaBuna Beruncienus. Kopenp n-it
CTEMEHU M3 HEOTpHUUATEIbHOro uucia. MppamuonansHeie uyncia. JledcTBUs ¢ HppallMOHAIbHBIMU
yyciaMu. MHOXECTBO JAEWCTBUTENBHBIX uHcen. I3o0pakeHue NeHCTBUTENBHBIX 4YHCENl Ha
qncIoBOM mpsMoit. Dynkums y=VX, ee cBoiictBa M rpaduk. Bemmykmocts (yHkmmn. O61acTh
3HaueHu ¢yHkuuu. CBoiicTBa B3aMMHOTo oOpaTHbIX (yHKIMHI. CBOICTBa KBaJpaTHBIX KOpPHEH.
[IpeoOpa3oBaHue BbIpaKEHUHM, COAEPXKAIIUX OMEPALMI0 U3BJICUEHUS] KBAJAPATHOIO KOPHSL.
OcB060Xk/1eHHE OT MpPPalMOHAIBHOCTH B 3HaMeHaTene apoOu. Moaynb AeHCTBUTEIBLHOTO YHUCIA.
OCHOBHBIE CBOMCTBA MOy dmcia. I'paduk byHkimm y =Vx.

Keaapatuunas ¢pynxuus y = kx2. Tunep6ona y = 5 .
X
dyukmus y = kx?, ee rpaduk, csoiicta. IlocTpoenme rpaduka QyHKIEE y =

k . .
kx?. ®ynkmus Y =—, ee cBoiicTBa u rpaduk. I'mmepGona. AcummroTa. PelieHne ypaBHEHHH W
X

CHUCTEM ypaBHEHHUH rpadudeckum criocooom. Crocod noctpoeHus: rpaduka ¢dyHkuum y = f
(x+1) mo m3BectHOMy Tpaduky ¢ynkiuu y = f (x). Cnoco6 mocTpoeHus rpaduka q)yHKuI/H/I y
= f (x) + m o H3BECTHOMY rpaduky byHKIIN y f

(X). Cnoco6  mocrpoenuss rpadpuka ¢Gyukuuun y= f (x+1) + m, y = -f (X) mo u3BecTHOMY
rpaduky pynkmuu y = f (x). KBagparasiii Ttpexunen. KBamparuunas (yHKMs, €€ CBOWCTBA H
rpaduk. ANroputM nocTpoeHus rpaduka kBaapaTHuHOW QyHKuuU. [loHATHE OrpaHUYeHHOI
¢byakuun. IloctpoeHne u dreHHe TpaduKOB KycO4HBIX GYHKUMHA. ['paduyeckoe permieHue
KBaJPaTHBIX YPAaBHEHUM.

KBaapaTrHble ypaBHeHUsI

Kanparnoe ypaBuenue. [lpuBenennoe (HenpuBenéHHOE) KBagpaTtHoe ypaBHeHHe. [lonaHoe
(HemonHOE) KBaApaTHOe ypaBHeHHE. KOopeHb KBaJIpaTHOTO ypaBHEHHs. PerieHue KBaJIpaTHOTO
YpaBHEHUsI METOJOM DAa3J0KEHHsS Ha MHOXKUTEIM, METOJOM BBIJCJICHHUS IMOJHOTO KBaJpara.
Juckpumunant. @opmysbl KOpHEH KBaapaTHOro ypaBHeHus. [lapamerp. YpaBHeHue ¢ nmapaMmeTpom
(HauanbHBIE TPEJCTABIICHUSA). AJTOPUTM pELIECHHUS PAIMOHATIBLHOTO ypaBHEHUs. bukBaapatHoe
ypaBHeHHe. MeTo1 BBE€ZIeHUSI HOBOM NIepeMeHHOM. PalnoHanbHble ypaBHEHHS KAK MaT€MAaTUYECKUE
MOJIEJIM peallbHbIX CUTyalluid. Penienne TeKCTOBBIX 3a7a4 ¢ OMOIIBIO PallUOHAIBHBIX YPaBHEHUM.
YactHble ciaydan (opMyasl KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pasnoxxenue
KBaJpaTHOTO TpEeXWIeHa Ha JIMHEWHble MHOXHUTenu. MppanumonansHoe ypaBHeHue. Meton
BO3BEJICHUS B KBaJpar.

HepaBencrBa

CBoiicTBa 4MCIIOBBIX HEepaBEHCTB. CpaBHEHHE YHMCENl U BBIPAXKEHUH C MOMOUIbIO CBOWCTB
YHCIIOBBIX HEpaBeHCTB. Bo3pacratomiast ¢pynkuus. YOsiBaromas ¢ynkuus. MccnenoBanue QyHKIuit
Ha MOHOTOHHOCTb. HepaBeHCTBO C OJIHOW TIepeMEeHHOM. PemieHne HEpaBEeHCTB C  OJHOM
nepeMeHHoM.  JIuHelHOoe  HepaBeHCTBO.  PaBHOCWIBHBIE  HEpaBEHCTBA.  PaBHOCHIIBHOE
npeoOpa3oBaHue TUHEHHOTO HepaBeHCTBA. | paduueckuii crnocob perieHns TMHEHHBIX HEPaBEHCTB.
KBagpaTtHoe HepaBeHCTBO. ANITOPUTM pELIEHUs KBaJIPAaTHOTO HEPABEHCTBA.



IlnanupyeMsble pe3yJibTaThl H3yUeHHs Kypca ajredpsl B 8 kiacce

W3yuenne anrebpsl 1O JaHHON mporpamme  CIOCOOCTBYeT  (OPMHPOBAHHUIO Y
yUYaAIIUXCS THYHOCTHBIX, METaNpPeIMETHBIX U MPEAMETHBIX pe3ynbTaToB 00y4YeHUS,
COOTBETCTBYIOIIUX TPEOOBAHMIM (eepaIbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa3oBaHusl.
JIMYHOCTHBIE PE3YJIBTATHBI
JIMIHOCTHBIE PE3YJIbTAThI OCBOCHUS MPOTPAMMBI TI0 MATEMATHKE XapaKTePU3yIOTCS:
1) naTpuoTHYeCKOe BOCTIMTAHHE:
MPOSIBIICHUEM HMHTEpeca K MPONUIOMY M HACTOSAIMIEMY POCCHUHCKON MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHSIM POCCUMUCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOM IIKOJIbI,
K HCITOJIb30BAHUIO 3TUX JOCTHKEHHUH B IPYTUX HAYKaX M MPUKIAIHBIX chepax;
2) rpaXxaaHCKO€ U TYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

FOTOBHOCTbIO K BBINOJHEHHIO OOSI3aHHOCTEH TpakJaHMHA W peajlu3ald €ro Ipas,
MIpe/ICTaBICHUEM O MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBICHUH,
MpOLEAYp TPaXJaHCKOTO 00IIecTBa (HapuMep, BEIOOPHI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO
STHYCCKUX HpO6J'ICM, CBA3aHHBIX C NPAKTUYCCKHUM IMMPHUMCHCHUCM I[OCTI/I)KCHI/Iﬁ HAayKH, OCO3HAaHUEM
BAXXHOCTU MOPAJTbHO-3THYCCKUX IIPUHIOHUIIOB B ACATCIBHOCTH y‘IéHOFO;

3) TpyAOBOE BOCIIMTAHHE:

yCTaHOBKOfI Ha AaKTUBHOC Y4YaCTUC B PCHICHUHU TMPAKTHYCCKUX 3aaad MaTeMaTHYeCcKO
HaIpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTU MaTeMaTH4YeCKOro oOpa30BaHMs Ha MPOTSKEHUH Bcel
KU3HU JUISl YCTICITHOW TpOo(eCcCHOHATBHON JEATENHPHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BLI60pOM 1 IOCTPOCHUEM HHJIHBHJIyBHBHOﬁ TPACKTOPUU O6pa3OBaHI/I${ " ) KU3HCHHBIX
IUTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBLHOMY U 3CTETHYECKOMY BOCIHPHAITHIO MaTeMaTHUYECKUX OOBEKTOB,
3a/1a4, pelieHui, pacCy AeHUI, YMEHUIO BUIETh MaTeMaTHYECKHUEe 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIMeH B EATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUHBIX MPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, MPHUPOAbI M OOIecTBa, MOHUMAHHEM MaTeMaTH4eCKON
HayKH Kak cgepbl YeIOBEUECKON NEATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTH Ui Pa3BUTHS
LUMBUIIN3ALMY, OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYeCKON KyIbTypOoil Kak CpeaCTBOM
MO3HAHUS MUPA,

OBJIaJICHUEM MPOCTEUIIIMHI HaBBIKAMU UCCIIEIOBATEIbCKOM 1EATEIbHOCTH;

6) ¢usunyeckoe BocnuTaHUEe, (GOPMHPOBAHHE KYJIbTYPbl 3/0POBbS W JIMOLUMOHAJIHLHOIO
0J1aronosIyyus:

TOTOBHOCTBIO MPHUMEHITh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOETO 3JI0POBbS, BEACHUS
3I0pOBOr0 00pasa >KU3HHU (3J0pOBOE NMHUTAHHE, COAIAHCUPOBAHHBIA PEXHUM 3aHATUNH U OTHAbIXA,
perynspHas Qu3uveckas aKTUBHOCTBH), C(OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY M TAKOTO e MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYecKOe BOCIIUTAHME:

OpUEHTAallMell Ha NpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHUM JUIs pelleHus 3a7ad B 00JIacTH
COXPAaHHOCTH OKpYXKAalOUIel cpefpl, IUIaHUPOBAHMS TIOCTYIIKOB M OLEHKM HMX BO3MOXHBIX
MOCIEICTBUIN U OKpYXKAIOLIEH cpelbl, OCO3HAHMEM TIJ00aJbHOIO XapakTepa 3KOJOIMYECKUX
npo0JieM U MyTel uX pelieHus;

8) ajanTanmsa K H3MEHAIIMMCS YCJIOBHAM COLUAILHOM M IPUPOAHOM CPeabI:

TOTOBHOCTBIO K JIEHCTBHSAM B YCIOBHUSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAaKTUUYECKYIO JESITEIBbHOCTh, B TOM 4YHCIE YMEHUE YUYHUTHCA y JIPYIHX
mozed, mpuoOpeTaTh B COBMECTHOW JEATENbHOCTH HOBBIE 3HAHWS, HABBIKM U KOMIIETCHLIMH W3
OTIBITA IPYTHX;



HE0OX0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM Yncie (GOpMyIUpOBaTh UACH, TIOHSTHS,
TUNOTE3b 00 OOBEKTaX W SIBICHUSX, B TOM YHCJIC paHee HE M3BECTHBIX, OCO3HABATH JEHUIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAlMIO Kak
BBI30B, TpeOYIOIMI KOHTPMEp, KOPPEKTUPOBATh NPUHUMAECMBIC PEIICHUS ¢ JICUCTBHS,
(hopMyITUPOBaTh U OTICHUBATH PUCKHU U IOCIIEICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMsI MpOrpaMMbl [0 MAaTEMATUKE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHusl y
oOyyaromerocsi OyayT chopMHUpOBaHBI MeETaNpeIMETHBIE PE3YJIbTaThl, XapaKTePU3YIOIIHUECs
OBJIaJICHUEM YHUBEPCATbHBIMHU M03HABATEILHBIMU NEHUCTBUSIMH, YHUBEPCAIbHBIMHU
KOMMYHUKATUBHBIMU JCHCTBUSMH U YHUBEPCAIbHBIMH PETYISITUBHBIMU JIHCTBUSIMHU.
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

Ba3oBble 1ornyeckue geiicTBus:

BBIBJSITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMAaTHYECKUX OOBEKTOB, TOHSITHIMA,
OTHOIIEHUH MEXKIy TMOHATUIMH, (OPMYIUPOBATH ONpPENETCHUs TOHSATUN, YCTaHABJIMBATH
CYIIIECTBEHHBIM TMPHU3HAK KJIaCCHU(PUKAIMKM, OCHOBaHUS /il 0OOOIIEHUS] U CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIM3a;

BOCTIpUHUMATh, (OPMYIUPOBATh W  MPE0Opa3OBBIBATh  CYKIEHHUSA: YTBEPAUTEIbHBIE W
OTpHUIIaTENbHbIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIC,

BBISBJSITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W W TMPOTUBOpEYMs B (aKTax, MaHHBIX,
HaOMIOACHUSAX W YTBEPXKICHUSIX, TpeiaraTb KPUTEPUU JUIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

JIeNaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M  HHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

pa3bupath J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPXKIEHUH (TIPSIMbIE U OT MIPOTUBHOTO), TPOBOAUTD
CaMOCTOSITEJIbHO  HECJIO’KHbIE ~ JIOKa3aTeNbCTBA  MaTeMaTHMYecKux  (akToB, BBICTpAauUBaTh
apryMeHTalluio, TMPUBOJUTH NpPUMEpPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOMpATh CMOCOO pemieHus: y4eOHOW 3a7adu (CpaBHUBATh HECKOJBKO BapHUAHTOB PEIICHUS,
BbIOMpATh Han0oJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeiCTBYA

UCIIOJIb30BAaTh BOIPOCH KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT TMO3HaHUS, (OPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPOOIEMY, CAMOCTOSATEIbHO YCTaHABIUBATH UCKOMOE U
naHHOe, GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINI0, MHEHUE;

MIPOBOJUTH IO CaMOCTOSTEIbHO COCTABIIEHHOMY IIJIaHY HECJIOXHBIM SKCIIEPUMEHT, HEOOJIbIIOe
UCCIIEIOBAaHUE [0 YCTAHOBIIEHHWIO OCOOCHHOCTEW MaTeMaTHYeCKOro OO0BEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKTy COOON;

CaMOCTOSITENIBHO  (pOpPMYITHPOBAThH OOOOIIEHHS] W BBIBOJBI IO pe3yidbTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEeI0OBAHUs, OIICHMBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3ylIbTaTOB, BBIBOJOB U
0000I11eHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCAa, a TAKKE BBIIBUraTh MPEINOJIONKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

BBISIBIISITH HEJOCTATOYHOCTh U M30BITOUHOCTh MHPOPMAIIUH, JTAHHBIX, HEOOXOAUMBIX IS PEIICHUs
3a/1a4u;

BBIOMpATh, aHATM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPHPETUPOBATH MH(POPMAIMIO PA3TMUHBIX
BUJIOB ¥ JOPM TMpeACTABICHUS;

BBIOMpaTh GopMy MpeacTaBieHuUs WH(OOPMALMK U WLTIOCTPUPOBATH peIIaeMble 3aJlaud CXEMaMH,
JIrarpaMMamu, HHOU rpaduKoil 1 uX KOMOMHAIIMSIMU;

OIICHUBATh HANAEKHOCTH HMHPOPMAIMH TIO KPUTEPHUSAM, TNPEUIOKEHHBIM yUIUTENEM WIH
c(hOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIE YHUBEpPCATbHBIC yIECOHbBIE NEHCTBUS:



BOCIIPUHUMATh B (DOPMYIMPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBHSIMH U ILETSIMHU OOIICHUS,
SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh
MIOSICHEHMSI 110 X0y PELIEHMs 3a1a4l, KOMMEHTUPOBATh NOJYyYEHHbIH pE3yJIbTaT;

B X0/ 0OCYX/IeHHs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXKIAeMOU TEMBI, IPOOIEMBI, peraeMon
3aJlauM, BBICKa3blBaTh WJEH, HALICJICHHbIE HA IMOMCK PELICHUS, COMOCTaBIATh CBOM CYXACHHUS C
CYKJICHUSIMH JIPYTUX YYaCTHUKOB JAUANOTa, OOHAPYXUBATh Pa3IMUMe M CXOJCTBO MO3HUIUHA, B
KOPPEKTHOH (opme (HhopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIATh  PE3yabTaTbl pEIIeHUs 3ajaud, OKCIEPUMEHTa, MCCIEJA0BaHUS, IPOEKTa,

CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHMS C YYETOM 3a/a4 IpPE3EHTALUU U 0COOCHHOCTEN

ayJIUTOPHUH;

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHJAHOW U MHIUBUYaTbHOU PabOTHI MPU PELICHUN
y4eOHBIX MaTEeMAaTUYECKUX 3a]1a4;

MPUHUMATh 1€JIb COBMECTHOM JNEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paboThl,
pacrnpenensaTb BUIbI padoT, JOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

y4acTBOBATh B TPYMIOBBIX (hopMax paboThl (00CykaeHHs, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMBI U
JPYTHE), BBIMOJIHATH CBOIO YacTh PaOOThl U KOOPIAWHUPOBATH CBOU JACUCTBUS C APYTMMH Yi€HAMHU
KOMaH/Ipl, OIIEHMBAaThb KauyeCcTBO CBOEr0 BKIaJa B OOWMH NOPOAYKT IO KPUTEPUSM,
cOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcalbHbIe YUeOHbIE AeliCTBUA

Camoopranuszaunms:

CaMOCTOSITEIPHO COCTABJISITH TIJIaH, aITOPUTM PEIICHH 3a7aud (MM €T0 4acTh), BRIOUPATh CIIOco0
pelieHns ¢ y4€TOM HMEIOIIHUXCSI PeCypCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBaTh U
KOPPEKTUPOBATh BapUaHThl pelIeHUH ¢ y4€TOM HOBOM MH(OpMALIHUH.

CaMOKOHTPOJIb:

BIIAJIETh CIOcOOAMU  CaMOINpPOBEpPKHU, CAMOKOHTPOJISL IIpolecca M pe3yiabTaTa  pelieHHs

MaTeMaTUYeCKOH 3a1aumu;

MIpeIBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTb MPH PEIICHUN 33[]a4l, BHOCUTHh KOPPEKTUBHI B

JeSITEeNIbHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAlIGHHBIX OIINOOK, BBISIBICHHBIX TPY/IHO CTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa AEATEIbHOCTU MOCTABICHHON 1€ U YCIOBUSAM, OOBSICHATH

NPUYMHBI  JOCTHXKEHHUS WM HEJOCTHIKEHHS 1€, HaxOJUTh OIIMOKY, J1aBaTh OLIEHKY

PHUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yabTaThl:

e (opmupoBaHuE NPEICTABICHUN O MaTeMaTHKE KaK O METOJE MO3HAHUS JeHCTBUTEIHHOCTH,
MO3BOJISIFOIIEM ONMCHIBaTh M M3y4aTh pealibHbIE MPOIECCHl M SIBIICHUS: OCO3HAHUE POJIH
MaTeMaTHKHU B pa3BuTuu Poccun v Mupa; BO3MOXKHOCTb IIPUBECTH MPUMEPHI U3 OTEUECTBEHHON
Y BCEMUPHOM UCTOPUH MaTEMaTUYECKUX OTKPHITUNA U UX aBTOPOB;

® pa3BHUTHE YMEHUU pabOTaTh C yueOHBIM MAaTEMaTUYECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJICKATh
Heo0XouMyI0 WH(GOPMAIIMIO), TOUHO M TPAMOTHO BBIPaXKaTh CBOM MBICIU C NMPUMEHEHHEM
MaTeMaTH4eCKOH TEPMHUHOJOTHM U CHUMBOJIMKH, TMPOBOJUTH KIACCHU(PHUKAIUHU, JOTHYECKUe
000CHOBaHHUS, JOKA3aTENbCTBA MATEMATHUECKUX YTBEPKICHHUI:

e pa3BHUTHE YMEHUU pabOTaTh C yueOHBIM MaTEMaTUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIECKATh
He0o0X0oMMyI0 WH(GOPMAIIMIO), TOUHO M TPAMOTHO BBIPaKaTh CBOM MBICIU C NMPUMEHEHHEM
MaTeMaTH4eCKOH TEPMHUHOJOTHM M CHUMBOJIMKH, TMPOBOJIUTH KIACCH(PHUKAI[UU, JOTHYECKHE
000CHOBAHHS;

® yYMEHHE OINEPUPOBATH MOHATHUSIMH MO OCHOBHBIM pa3jiellaM COACPKAHUS, YMEHUE MPOBOIUTH
JI0Ka3aTesIbCTBa MaTEMaTUYECKUX YTBEPKACHUII;

® yYMEHHE aHAJIM3UPOBATh, CTPYKTYPUPOBATh U OLICHUBATh N3YYEHHBIN MPEIMETHBII MaTepual;

e cucTeMaTHYecKHue 3HaHUS O QYHKIHIX U UX CBOMCTBAX;

® MPaKTUYECKH 3HAYMMBIE MAaTEMAaTUUYECKHE YMEHUS U HaBBIKH, CIIOCOOHOCTh WX MPUMEHEHUS K
PELIEHUI0 MAaTEMaTUYECKUX U HEMAaTeMaTHUeCKUX 3a/1a4, IPEANoaraonme yMeHus:



BBIIIOJIHATH BBIUMCIIEHUS C AEUCTBUTEIbHBIMU YU CIIAMU;

pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHUI 1 HEPABEHCTB;

pelaTtb ypaBHEHMs, HEPABEHCTBA, CHUCTEMbl YpPaBHEHMIl M HEPABEHCTB C MOAYJISAMHU U
napaMmeTpamu;

pemaTh TEKCTOBbIE 3aJauyd apu(PMETHUYECKUM CIIOCOOOM, C TOMOIIbIO COCTABICHUS H
peuieHus: ypaBHEHU, CUCTEM YPABHEHUN U HEPABEHCTB;

WCIIONIb30BaTh aNreOpandecKuil s3bIK JUIS OMUCAHUS TPEIMETOB OKPYKAIOLIETO MHUpA U
CO3aHMsI COOTBETCTBYIOILIUX MaTEMAaTUYECKUX MOJEIIEH;

MPOBOJUTH IPAKTHUUECKUE pacUEThl: BBIYMCICHMS C IPOLIEHTAMH, BBIUUCIECHUS C
YHUCJIOBBIMHM  IIOCJIEIOBATEIbHOCTSIMUA, BBIYMCICHHUSI CTATUCTUYECKUX XapaKTEPHUCTHK,
BBINIOJIHEHUE MPUOIMKEHHBIX BHIYMCIICHUN;

BBITNIOJIHATH TOXKAECTBEHHBIE TPEOOPa30BaHUsI pallMOHAIbHBIX BHIPAYKEHUM;

BBITNIOJIHATH OTE€paIy HaJ MHOKECTBAMH;

uccienoBaTh GYHKINU U CTPOUTH UX TpaduKH,

YUTAaTh M HCIOJIb30BaTh MH(QOPMAINIO, IPEICTABICHHYIO B BHJE TaOJIUIbI, AUArpPaMMBbl
(cronbuaToii MM Kpyrosoil);

pemaTb KOMOMHATOPHBIE 337a4H, HAXOIUTh BEPOSTHOCTU COOBITHI;

MOHUMAaTh W UCHOJIb30BaTh S3BIK IOCJIEIOBATEILHOCTEH (TEPMUHBI, CHUMBOJUYECKHE
0003HaYCHHS);

MPUMEHSTh POPMYIIbI, CBA3aHHBIE C apu(PMETUUECKOW U T€OMETPUUYECKOM mporpeccuet, u
anmnapat, chOpMUPOBAHHBIN MPH U3YYEHUH JIPYTHX Pa3AesioB Kypca, K PELIeHUI0 3aj]ad, B
TOM YHCJI€ C KOHTEKCTOM U3 pealIbHOM JKU3HH;

[MOHUMAaTh TEPMHUHOJIOTUI0O U  CHMBOJIMKY, CBS3aHHbIE C TIOHSATHEM IIpejelia
IIOCJIEJOBATEIbHOCTH;

pemaTh KOMOMHHPOBAHHBIE 33aJauyd C IpPUMEHEHHuEM (GOpMyNl IM-TO WieHAa M CyMMbI I
MEPBBIX YJIECHOB apU(PMETHUYECKOW M T€OMETPHUYECKOW MPOTPECCH, MPUMEHSS TIPH ITOM
anmnapar ypaBHEHUI ¥ HEPaBEHCTB.

OcHoBHBIMU (GOpMaMU U BUJAMHU KOHTPOJS 3HAHUI, YMEHUH U HaBBIKOB SIBJISIOTCS

TeKylnii 1 uToroBsid. [IpoBoguTcs B popmMe KOHTPOJIbHBIX paboT, paccuuTaHHbIX Ha 40 MUHYT,
TECTOB U CaMOCTOSTENBHBIX paboT Ha 15 — 20 MunyT ¢ nuddepeHupoBaHHBIM OllcHUBaHHEM. B
TEYEHHE r0J1a TUIAHUPYETCS MPOBECTH 4 KOHTPOJIbHBIE PAOOTHI.

el NS =

OcHoBHBbIMM (hopMamMu NPOBeACHUS 3AHATUH SBJIAIOTCH:
YPOK OTKPBITHSI HOBOTO 3HAHMUS
Ypok oTpaboTKH yMEeHHH U pediekcuu
VYpok cucrteMarusany 3HaHun
VYpoxk pa3BUBarOLIEr0 KOHTPOJIS

OuennBanue pe3yJbTaTOB OCBOECHHS MPOTrPaMMbI
[Ipu mpoBepke yCBOEGHHsI MaTepuana BBISIBISETCS IOJHOTA, MPOYHOCTH YCBOCHUS

O6yLIaIOH_II/IMI/IC$I TCOpUU W YMCHHSA IMNPUMCHATH €€ Ha IPAKTUKEC B 3HAKOMBIX W HE3HAKOMBIX
CUTYyalluiX.

OcHOBHBIMU (OpMaMM TPOBEPKM 3HAHUM M YMEHMH O0Oyyarommxcs IO MaTeMaTHKe

ABJIAIOTCSA MMCbMCHHBIC pa6OTBI )51 YCTHLIﬁ OTBCT.

HpI/I OINCHKEC IMUCBMCHHBIX W YCTHBIX OTBCETOB YYUUTCIIb B IICPBYIHO OYCPCAb YUUTBHIBACT

ITOKa3aHHBbIC 06y‘IaIOH_II/IMI/IC}I 3HAHUSA U YMCHUA. OI_ICHKa 3aBUCUT OT HaJIWYUA U XapaKTepa
HOTpCH.IHOCTCfI, JOMYIICHHBIX O6y‘-IaIOH_II/IMI/ICH.

OtBer Ha TCOpCTI/I‘-IeCKI/Iﬁ BOIIPOC CUUTACTCA 663ynp€‘-IHBIM, €CJIM TI0 CBOCMY COACPIKAHUIO

MOJIHOCTHIO COOTBETCTBYET Bompocy. CoAepKUT Bce HEOOXOIMMBbIE TeopeTHdeckue (akTol u
000CHOBAaHHBIE BBIBOJIBI, a €T0 HM3JI0KEHHE M MUChbMEHHAsl 3allCh MAaTeMaTH4YeCKH TPaAaMOTHBI U
OTJIMYAIOTCS TIOCIE0BATENBHOCTHIO U aKKYPATHOCTBIO.



OneHka yCTHBIX OTBETOB 00y4Yarommxcst o ajareope.

OTBeT OeHMBaeTCA OTMETKOM «5», eciin 00y4Yarouiics:

— MIOJIHO PAcKpbUI COJIEp)KaHUe MaTepHajia B 00beMe, PeayCMOTPEHHOM MPOTpaMMOit
U Y4eOHHKOM;

— U3JI0KUJI Marepuajl T'PaMOTHBIM S3bIKOM, TOYHO HCIOJIb3Ysl MaTeMaTHYECKYIO
TEPMUHOJIOTUIO U  CHMBOJHUKY, B  OIpPEIEICHHOW JIOTUYECKOW  IOCJIE0BATEIbHOCTH;
- IPABHJILHO BBIMTOJIHWII PUCYHKH, YEPTEXKH, TPApUKH, COTYTCTBYIOIINE OTBETY;

— [0Ka3ajl yMEHHE WILIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMHU IPUMEpPaMH, MPUMEHSTh
ee B HOBOM CUTYyaluu npu BBIIIOJITHEHUH [IPaKTUYECKOTO 3aJlaHus;
- TPOJEMOHCTPUPOBAJ  3HAaHUE TEOPUU  paHEE  M3YYCHHBIX  CONYTCTBYIOIIMX  TEM,
c(OPMHUPOBAHHOCTD M YCTOHUNBOCTD UCTIOJIB3YEMbIX TP OTBETE YMEHUI M HABBIKOB;

— oTBevall CaMOCTOSITENIbHO, 0e3 HaBOSALINX BOIIPOCOB YUUTENS;
-BO3MOJKHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBELIEHUE BTOPOCTENIEHHBIX BOIIPOCOB MM B BBIKIIAAKAX,
KOTOpbIe 00yJaromuics JeTKO UCIPABUII TTOCIIE 3aMEYaHUs YUUTEIS.

OTBeT OLleHUBaeTC 0TMETKOM «4», ec/iM yA0BJIeTBOPsieT B OCHOBHOM TpPe0OOBAHMAM Ha
OLIEHKY «5», HO IIPH 3TOM HMeeT OJUH U3 HeJOCTATKOB:

— B M3JI0KEHUM JONYIIEHbl HEOOJIbIINE MpOOEesbl, HE MCKa3MBILIEE MaTeMaTHYECKOe
coJiep’KaHue OTBETA;

— JIOTIYILIEHbI OJIUH — JBa HEJI04eTa MPHU OCBEIIEHUH OCHOBHOIO COJEP)KaHMS OTBETA,
WCIIPABJIEHHBIE [TOCIIE 3aMEYaHUs YUUTes;

— JOTIYIIEHbI OImKOKa UK Oosee ABYX HEI0YETOB MPH OCBEIIEHWU BTOPOCTEIEHHBIX
BOIIPOCOB MJIM B BBIKJIAJIKAX, JIETKO MCIPABJICHHBIE MTOCIIE 3aMEeUaHusl yUUTEIs.

OTMmeTKa «3» CTaBUTCH B CJEAYIOMUX CIYydasaX:

— HETOJIHO PAacKphITO COJEpKaHNe MaTepHaa (CoaepKaHnue U3JI0KEHO (pparMeHTapHo,
HE Bcerja Mocief0BaTelIbHO), HO NIOKAa3aHO 00lee MOHMMAaHUE BONPOCa M MPOJEMOHCTPUPOBAHbI
YMEHMS, JOCTATOYHBIE JIs1 YCBOEHUS IIPOrPaMMHOI0O MaTepHaa;

— UMEJINCh 3aTPyJHEHHUs WM JIOMYyIIEHbl OMMOKH B ONpPENEICHUM MaTeMaTH4eCKON
TEPMHUHOJIOTUH, YEpTEXkKaxX, BBIKIAAKAX, MCIPABICHHBIC IIOCJIE HECKOJBKMX HABOIAILIMX BOIPOCOB
YUUTENS;

— oOyyaromuiicss He CIpaBUJICS C NPUMEHEHHMEM TEOpUU B HOBOM CHUTyalluu IIpH
BBITIOJIHEHUH MPAKTHYECKOTO 3aJlaHMsl, HO BBIMOJHWII 3a/laHus 00s13aTE€IbHOIO YPOBHS CIIOKHOCTHU
110 JAHHOU TeMe;

— IIPpY  JOCTAaTOYHOM  3HAaHUMM  TEOPETUYECKOrO0  Marepuaja  HEJOCTATOYHO
000CHOBaHHOCTU OCHOBHBIX YMEHHUH U HABBIKOB.

OTMeTKa «2» CTABUTCH B CJEAYIOMUX CIYydasax:

— HE PacKpbITO OCHOBHOE coJiepKaHue y4eOHOro MaTepuaa,;

— 0oOHapy)KeHO He3HaHHe OOydammuMcs Ooubllieil WM HauOojiee BaXHOW 4YacTH
y4eOHOT0 MaTepuana;

— JIOIYIIEHbI OLIMOKY B ONPE/IeNIeHUH MOHATUH, IIPU MCII0JIb30BAaHUH MAaTEeMaTH4ECKOM
TEPMUHOJIOTHH, B PUCYHKaX, 4yepTexax WM rpadukax, B BBIKIAJKaX, KOTOpblE HE HCIIPaBIICHBI
IIOCJIE HECKOJIBKMX HaBOAAIIMX BOIIPOCOB YUUTEIIS.

Onenka nucbMEeHHBIX padoT 00y4aromuxcs no ajaredpe.

OTBeT oLIeHUBAETCsl OTMETKOM «5», eciiu:

— paloTa BBINOJIHEHA MTOJHOCTHIO;

— B JIOTMYECKHUX PACCYXJIEHUSIX U 000CHOBAHUH PEIICHUs HET MPOOEIoB U OLIMOOK;

— B pEIIEHUH HET MaTeMaTHMYeCKHX OIIMOOK (BO3MOXXHA OJIHA HETOYHOCTh, OIHUCKA,
KOTOpast He SIBJIETCS CIeICTBUEM HE3HAHMs WIIM HETTIOHMMaHUs yueOHOro Marepuaa).

OT1MmeTKa «4» CTABUTCH B CJICAYIOIIMX CJIy4dasix:

— paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIAroB PEILICHUS HEIO0CTATOYHBI
(ecnnymeHnne 00OCHOBBIBATh PACCYXKICHHUS HE SIBISUIOCH CIIEUATIBHBIM 00BbEKTOM IIPOBEPKH);

— JIOMYIIeHbl OJHA OMIMOKA WM €CTh JBa — TPH HEJ0uYE€Ta B BBIKJIAJIKAX, PUCYHKaX,
yepTekaxmin rpadukax (eciau 3TH BUJIBI padOT HE ABISUIUCH CIEHUAIBHBIM 00BEKTOM IPOBEPKH).



TEMC.

OT1MeTKAa «3» CTaBUTCH, €CJIN:

— JOTYIIIeHO OoJiee OJHOM OMMOKK uiu 6oJjiee JBYX — TPEX HEJOYETOB B BHIKJIAJIKAX,
yepTexxaxmin rpadukax, Ho oOyyaromuiics o6aanaer 00s3aTeNbHBIMI YMEHUSIMHU 110 TIPOBEPSEMON

OTMeTKA «2)» CTaBUTCH, €CJIN:

— JOTYIIEHBI CYIIECTBEHHBIC OLIMOKU, MOKa3aBIlIue, YTO OOydaromuiics He o0aaaer
O65[321TCJII)HI)IMI/IYMGHI/I$[MI/I 110 IIaHHDfI TEME B IIOJIHON MEpe.

TemaTn4eckoe IJIAaHUPOBAHUE

8 kiacc, 3 yaca B Hegemro, Bcero 102 yacon

Ne Tema ypoxka
n/m [Mudposble pecypcsl
IloBTOpeHue — 3 yaca
1 | CBoiicTBa cTeneHN ¢ HATYpAIbHBIM TOKa3aTeIeM https://uchi.ru
2 | YMHOXEHHE MHOTOUYICHOB C HCIIOJIh30BaHHEM (DOPMYIT
COKpAIIEHHOTO YMHOKEHHSI
3 | CucreMbl TMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMHU
PanmonanbHbIe Ipodm - 22 yaca
4 | Lensle u gpoOHBIC BEIpOKEHUS. PaliioHaIbHBIC BRIPAKCHUS http://karmanform.ucoz.ru.
5 | PanmonanpHbie qpobu
6 | OcroBHOE cBOICTBO Npo6H. CokpamnieHue apodeit http://school-
7 | OcHoBHOE cBO¥icTBO Mpobu. CokparneHne apooeit collection.edu.ru
8 | IlpuBenenne npobu K HOBOMY 3HAMEHATEITIO
9 | CnoxeHne 1 BBIYUTAHKE POOEH ¢ OJMHAKOBBIMH http://fcior.edu.ru
3HaMEHATEeIISIMU
10 | CnosxeHue U BBIYMTAHUE IpOOEH C OJMHAKOBBIMHU https://uchi.ru
3HaMEHATEIISIMU
11 | CnosxeHue u BeIYUTaHUE IpoOEH C pa3HBIMHU 3HAMEHATEISIMH
12 | CnosxeHue u BIYUTaHUE Ipo0OeH C pa3HBIMHU 3HAMEHATEISIMH
13 | KontponbHas padota Nel «Parmonanbpable IpoOH U X
cBorictBa. CyMMa M pa3HOCTb ApOOeii»
14 | Ananu3 ommOOK KOHTPOJIBHOM pabOThI
15 | YMHOXeHue apooeii.
16 | Bo3Benenue qpoOu B CTEIICHB.
17 | YopaxHeHus] HA yMHOXKEHHE IPoOeit
18 | Henenue npobeit
19 | YopaxHeHus Ha AeneHue apooei
20 | IIpeoOpa3oBaHue parMOHAIBHBIX BBIPAKCHUI
21 | IlpeoOpa3oBaHue parMOHAIBHBIX BBIPAKCHHUI
22 | Oynkuums Y= K/X u e€ rpadux
23 | Oynkuums Y= K/X u e€ rpaduk
24 | KonTtponbHas padota Ne2 «IIpousBeneHue u yacTHoe
Ipobein»
25 | AHasn3 omuMOOK KOHTPOJIBHOM paboThI
KBagpaTHbie KopHu - 21 yac
26 | ParoHansHbIE YKciIa http://karmanform.ucoz.ru.
27 | UppammoHanbHele yncia. JlelicTBUTEIbHbBIE YUCIa
28 | Ksaaparubie KopHu. ApudMeTHIECKHI KBaIpaTHbI Kopenb. | http://school-
29 | BoluncieHnue 3Ha4eHUs apUPMETHIECKOTO KBAAPATHOTO collection.edu.ru
KOpHS
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30 | YpaBHeHue x> = a http://fcior.edu.ru
31 | Haxoxaenue npuOmmkEHHOTO 3HAUYCHUsI KBAaJ[PATHOTO KOPHS
32 | ®ynkups y=\x u eé rpadux https://uchi.ru
33 | KBazmpatHslii KOpeHb U3 IPOU3BEJICHHS U IPOOH
34 | YopaxxHeHHs Ha BBIYHCIICHUE KBAJAPATHOTO KOPHS U3
MIPOU3BEICHUSI U IpO0OH
35 | KBagparHslii KOpeHb U3 CTENICHU
36 | YopaxxHeHHs HA IPHIMEHEHHE KBaJIPATHOTO KOPHS M3 CTEIICHH
37 | KonTtponbHas padota Ne3 «Apudmerndeckuii KBaapaTHbIHI
KOpPEHb, Er0 CBOMCTBA»
38 | Anaym3 omuOOK KOHTPOJIHHOH pabOTHI
39 | BeiHeceHne MHOXKHTEISI M3-T10]1 3HAKa KOPHSL.
40 | BHecenne MHOXKHTEIIS IO 3HAK KOPHSI
41 | IIpeoOpa3oBaHue BhIpAKEHUI, COAEPKALIUX KBaApaTHbIE
KOPHHU
42 | OcBOOOX/IeHNE OT HPPAIIMOHAIILHOCTH B 3HAMEHATEJIe Ipoou
43 | OcBOOOXACHHUE OT UPPAMMOHAITLHOCTH B 3HAMEHATEIIE JAPOOH
44 | OcB0OOOXKIEHNE OT UPPAIMOHAIILHOCTH B 3HAMEHATEIe IPOOH
45 | KontponpsHas padota Ned «IIpumeHeHne cBONUCTB
apru(METHIECKOTO KBaJPATHOTO KOPHSD)
46 | AHanmu3 omMOOK KOHTPOJIEHOM PabOTHI
KBaapaTHbie ypaBHeHus - 22 yaca
47 | Onpenenenne KBaJApaTHOTO ypaBHeHHs. Hemommble http://karmanform.ucoz.ru.
KBaJ[paTHbIC YPAaBHEHUSI.
48 | Peniennie HEMOIHBIX KBAAPATHBIX yPABHEHHIM http://school-
49 | ®opmysa KOpHEH KBaApaTHOrO ypaBHEHHS collection.edu.ru
50 | ®opmyna KOpHEH KBaJpaTHOTO YPAaBHECHHS
51 | Pemenue KBagpaTHOrO ypaBHEHHs 110 GOpMyIe http://fcior.edu.ru
52 | Pemenne kBaipaTHOTO YpaBHEHUS 110 HOpPMYIIe
53 | Pemenne kBaipaTHOTO ypaBHEHUS 110 (OPMYIIE https://uchi.ru
54 | Tlpumepsl penieHus 3a7a4 ¢ MOMOIIBIO KBaIPaTHBIX
ypaBHEHUH
55 | Pemenue 3a7au ¢ MOMOIIBIO KBAJPATHBIX YPaBHCHUN
56 | Pemenune 3aau ¢ MOMOIIBIO KBAaIPATHBIX YPaBHEHHUN
57 | Teopema Buera
58 | [IpumeHenue TeopemMbl Buera k penieHno KBapaTHbIX
ypaBHEHHH C ITapamMeTpaMu
59 | KonTposbHas padota Ne5 «KBagpaTHOe ypaBHEHHUE U €TI0
KOPHI
60 | AHanu3 omMOOK KOHTPOJBLHON PabOTHI
61 | IpoGHble pallMoHaIbHbIE YPaBHEHMS
62 | Ilpumeps! perieHns ApoOHBIX pallMOHAIBHBIX YPaBHEHUH
63 | Pemenne qpoOHBIX pallMOHAIBHBIX YpaBHEHUH
64 | HaxoxeHue KopHel IpoOHBIX palliOHATIbHBIX YPaBHEHUHN
65 | [Ipumeps! perieHns 3a1a4 ¢ NOMOILBIO APOOHBIX
palMoHaIbHBIX YpaBHEHUN
66 | Pemenue 3a7ay ¢ MOMOIIBIO JPOOHBIX PallMOHAIBHBIX
ypaBHEHUN
67 | Pemenue 3a7a4 ¢ MOMOIIBIO APOOHBIX PALIMOHATIBHBIX

YpaBHEHUH
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68

KonTtponsnas padota Ne6 «J[poOHbIe parioHaIbHbIE
YpaBHEHUS»

HepaBenctBa - 18 yacon

69 | YncnoBele HEpaBEHCTBA http://karmanform.ucoz.ru.
70 | UncnoBble HEPaBEHCTBA
71 | CBoiicTBa YHCIOBBIX HEPABCHCTB http://school-
72 | CrosxeHue ¥ YMHOXKEHHE YHCIIOBBIX HEPABEHCTB collection.edu.ru
73 | OueHnBaHue YUCIOBBIX HEPABCHCTB
74 | TIorpemnHOCTh ¥ TOYHOCTH MTPUOTHKECHHSL. http://fcior.edu.ru
AOBCOII0THAS NOTPELTHOCTb.
75 | OTHOCHTE bHASI TOTPENTHOCTD https://uchi.ru
76 | KontponbHas padota No7 «HucI0BbIE HEpAaBEHCTBA M MIX
CBOWCTBa»
77 | Ananu3 omuOOK KOHTPOJIbHOM pabOThI
78 | Ilepecedyenne u 00BEAMHCHUE MHOKECTB
79 | UncnoBble MPOMEKYTKA
80 | ITpumMepsI perreHns HEPaBEHCTB C OJTHOU IMepeMEHHON
81 | Pemenne HEpaBEHCTB € OJHON MEPEeMEHHON
82 | Pemenne HEpaBEHCTB € OJJHON MepEeMEHHON
83 | [IpumMepsI perreHns CHCTEM HEPaBEHCTB C OJTHOM TIepeMEHHOM
84 | Pemenne cucteM HEPaBEHCTB C OJHOM MEpeMEHHOMN
85 | KonTponbHas padota Ne§ «HepaBeHCTBa ¢ 0JTHO#
MIEPEMEHHON M WX CUCTEMBI»
86 | AHanu3 omrOOK KOHTPOJIBLHON PabOTHI
CreneHp ¢ HeJabIM mokasareem - 10 yacos
87 | OmpeneneHue CTEMEHHN C IEIBIM OTPUIATEIbHBIM http://karmanform.ucoz.ru.
oKa3aTeieM
88 | BerurcieHue 3HAYCHUS CTEIICHH C OTPHUIIATEILHBIM http://school-
oKa3areyieM collection.edu.ru
89 | BeluncieHne 3HAYCHUS CTENICHH C OTPULIATSIIEHBIM
oKasarejem http://fcior.edu.ru
90 | CBoiicTBa CTENCHH C IIEJIBIM ITOKA3aTelIeM
91 | CBolicTBa CTEIEHH C LEJIBIM [OKA3aTeIEM https://uchi.ru
92 | IlpuMeHeHue CBOMCTB CTETICHU C LIEJIBIM ITOKa3aTeNeM TpU
pelIeHUH TPUMEPOB
93 | CBoiicTBa CTENCHH C IIEJIBIM ITOKA3aTeIIEM
94 | CranagapTHBIN BU]I YHCIIA
95 | IIpubnKkeHHBIC BHIYUCICHUS
96 | KontponbHas pabota Ne9 «CteneHs ¢ 1ebIM MoKa3aTesieM U
€€ CBONCTBA»
IloBTOpeHue - 6 yacoB
97 | IlpeoOpa3oBaHue palMOHAIBHBIX BBIPAKCHUH http://karmanform.ucoz.ru.
98 | IIpeoOpazoBaHue BBIpaKEHUI, COAepKAIUX KBaJpaTHbIE
KOPHU http://school-
99 | PemieHue CHCTEM HEPABEHCTB C OJIHON MEPEMEHHOI collection.edu.ru
100 | Pemenue KBaipaTHBIX YpaBHEHHM
101 | BeluncneHye 3HAYEHNS CTENEHH C OTPHLATETHHbIM http://fcior.edu.ru
MoKa3aTeseM
102 | UtoroBslii ypok https://uchi.ru
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