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PABOYASA T11POI' PAMMA

y4eOHoro Kypca «MaremaTuka

JJIsA 06yanOHII/IXC$I 5 KJ1accoB

Kpacnoropckuii 2023



INOACHUTEJIBHAS 3AIINCKA

[TpropuTeTHBIMHU LIENIIMU O0YYEHHUSI MaTEMaTHKE B 5 KJIACCaX SIBJISIOTCS:
pojoJDKeHne (POPMUPOBAHHS OCHOBHBIX MaTeMaTHUECKUX MOHATUHN (YUCII0, BEIMYMHA, T€OMETpUYECcKast
¢urypa), obecrneunmBalONIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEeMaTHYECKOTO O0O0pa30BaHUS
00ydJaromuxcs;
pa3BUTHE MHTEIUICKTYalIbHBIX H TBOPYECKHX CIOCOOHOCTEH 0Oyyaromuxcs, I03HaBaTEeIbHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, HHTEPECA K U3yUYEHUIO MaTEMATHKHY;

NOJBE/ICHUE O0YYarOIUXCs Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3M MAaTEMAaTHKH U
OKPY’KaroIllero MUpa;

dopmupoBanne  (YHKIMOHAIBHOH  MaTeMaTHYECKOW  TIpPaMOTHOCTH:  YMEHHsS  paclo3HaBaTh
MaTeMaTHYeCKue OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CHUTYyallUsiX, NPUMEHATh OCBOEHHBIE YMEHUS JUIs
pelIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH ITOIYYEHHBIE PE3YJIbTAaThl U OLIECHUBATh
UX Ha COOTBETCTBHUE NPAKTUYECKOU CUTYaLIUN.

OcHOBHBIC JIMHMHM COJCP)KaHUS Kypca MaTeMaTHKW B Skiaccax — apudmerudeckas u
reoMeTpUYECcKasi, KOTOPbIE Pa3BUBAOTCS MapauIeiIbHO, KaK/Jasi B COOTBETCTBUU ¢ COOCTBEHHOM JIOTHKOH,
OJIHAKO, HE HE3aBUCUMO OJIHA OT JPYroi, a B TECHOM KOHTAKT€ M B3aMMOJACHCTBUU. Takxke B Kypce
MaTeMaTHKH MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTAaMH aJIreOpbl U ONUCATENbHON CTaTUCTUKY.

N3yuenne apudMeTHueckoro Marepuaiia HauMHAETCS CO CHCTEMATH3allMh M PAa3BUTHUSA 3HAHUHA O
HaTypaJbHbIX 4YHCJIaX, IMOJTY4YEHHBIX Ha YpOBHE HadajgbHOro oOmero oOpa3oBanus. Ilpu 3Tom
COBEpUICHCTBOBAHUE BBIUMCIUTEIBHON TEXHUKM M (POPMUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUU
COYETaeTCsl C Pa3BUTHUEM BBIYMCIUTEIbHON KYJIBTYphl, B YACTHOCTU ¢ 00y4e€HHEM MpocTeHmumM npuémam
OPUKUAKHA M OLEHKHU pE3yJIbTaTOB BBIYMCIECHUN. M3ydyeHue HaTypalbHBIX YHUCEN IMPOJOJIKAeTcs B 6
KJIACCE 3HAKOMCTBOM C Ha4aJIbHBIMU NOHATUAMU TEOPUU AECITUMOCTH.

Havano n3ydyenust 0ObIKHOBEHHBIX U JIECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MepBbId 3Tall
B OCBOCHMH JpoOei, Kor/ia MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH MJIESIMH, MMOHATUSAMH TeMbl. [Ipu sTOM
paccMoTpeHre OOBIKHOBEHHBIX JpoOeil B MOJHOM OO0BEME MpEeNUIecCTBYET H3YUYEHHUIO JECATUYHBIX
npoOel, 4To 1e1ecoo0pa3HO € TOYKM 3pPEHUs JIOTUKU M3JI0KEHHsI YMCIOBOM JIMHUM, KOTJa IpaBHia
JNEHCTBUI € NECATUYHBIMU JIPOOSMU MOXKHO OOOCHOBATh Y€ W3BECTHBIMU AJTOPUTMAMHU BBIMOJIHEHUS
NecTBUI ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JIECATUYHBIMH JIPOOSIMH PaCIIUPUT BO3MOXKHOCTH
JUIsl TTIOHMMaHUs OOYyYarolUMUCS TPHUKJIAJHOTO MPUMEHEHHMs] HOBOW 3alUCH IMpPH H3YYEHUU JIPYrHX
IPEMETOB U MPH MPAKTUUECKOM MCIoNb30BaHuU. K 6 Ki1accy OTHECEH BTOPOH 3Tal B U3y4EHHH IpoOeH,
/1€ MPOMCXOANUT COBEPIIEHCTBOBAHNE HABBIKOB CPaBHEHMs U MpeoOpa3oBaHusl ApoOel, OCBOEHHE HOBBIX
BBIUMCJIMTEIBHBIX aITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHCICHHM, B TOM YHCII€ 3HAYEHUI BBIPA)KEHUH,
coJlepKallMX U OOBIKHOBEHHbIE, M JECATHYHbIE JIpOOM, YCTAaHOBJIEHHE CBS3ed MEXIy HHMH,
paccMoTpeHHe IpUEMOB pelIeHus 3aa4d Ha Jpoou.

[Tpu oOyueHun penieHnio TeKCTOBBIX 33/1a4 B 5 KilaccaxX MCHOJIb3YIOTCS apupMeTHUYeCKHe TPUEMBI
peuerns. [Ipu oTpaboTKe BBIYUCIUTENBHBIX HABBIKOB B SKJIaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJauu
CIIEYIOIIMX BHUJIOB: 3a/1a4Ml Ha JBMKEHHE, HA YaCTH, Ha MOKYINKHU, HAa paboTy U MPOU3BOAUTEIHLHOCTh, Ha
NPOIIEHTHI, HAa OTHOIICHUS M mporopiuu. OOydaroliyecs 3HAKOMSTCS ¢ NpuéMamMH pelieHHs 3a1ad
nepebopoM BO3MOXKHBIX BapUaHTOB, ydyaTcsi paboTarh ¢ HMH(OpMalMel, NpeacTaBlIeHHON B (opme
TAOJIUI] WM JUArpaMM.

B nporpamme yueOHOro Kypca «MareMmaTHKa» NpeaycMOTpeHO (GOpMUpPOBaHUE TPONEACBTHUECKUX
anreOpandyeckux MpeAcTaBIeHUd. bykBa Kak CHMBOJI HEKOTOPOTOo 4YHCIa B 3aBUCUMOCTH OT
MaTeMaTUYeCKOr0 KOHTEKCTa BBOAMTCS IOCTENEHHO. bykBeHHas CHMBOJMKA IIHPOKO HCHOJIb3YeTCs
Opex/e BCEro s 3almucH OOLIMX YTBEPKICHUA W NpPEUIOKEHUH, (opMya, B YAaCTHOCTH JUIS
BBIUMCJICHHS TE€OMETPUUECKHUX BEIMYNH, B KAYECTBE «3aMECTUTEIIS» YUCIIA.

B mporpamme yueOHoro kypca «MareMaTHKa» TpeNCTaBlIeHA HArJsAHAs TeOMETpHs,
HalpaBlIeHHass Ha  pa3BUTHE  OOpPAa3HOrO  MBIIUIEHUS, IPOCTPAHCTBEHHOI'O  BOOOpa)KeHU,
n300pa3UTEIbHBIX YMEHUH. DTO BaKHBIA 3Tall B M3yYCHUHM T'€OMETPHM, KOTOPBIM OCYIIECTBIIETCS Ha
HarJsIIHO-IIPAKTUYECKOM YpPOBHE, ONMPAEeTCs Ha HarlIAgHO-00pa3HOE€ MBIIUICHHE O0Yy4aroluXxcs.
bonbmiasgs posib OTBOAMTCA NPAKTUUECKOM MAESITEIBHOCTH, ONBITY, 3KCIEPHUMEHTY, MOEIHNPOBAHHUIO.



OOyuaromyecss 3HaKOMSTCS C T€OMETPUYECKUMHU (HUrypamMH Ha IJIOCKOCTH M B IMPOCTPAHCTBE, C HX
IPOCTEHIIMMU KOH(UIYpalusMH, ydarcs HM300pakaTb MX Ha HEJIMHOBAaHHOM W KjeTyaTtoil Oymare,
paccMaTpuBalOT MX MpOCTEHIINE CBOMCTBA. B mponecce u3ydeHMs HArsAIHOM T'€OMETPUM 3HAHWI,
HOJy4eHHble OOy4YalOUIMMUCA Ha YPOBHE HAudalbHOIO 0O0IIEero oOpa3oBaHUs, CUCTEMATU3UPYIOTCS U
pacIIupsIOTCS.

CornacHo ydyeOHOMY IUIaHY B SKjlaccax M3y4aeTcsi MHTErpUpOBaHHBINA mpeaMer «MareMaThkay,
KOTOPBI BKIIFOYAaeT apu(METHUECKUI MaTepuall ¥ HATJSAHYIO TEOMETPHIO, a TAKXKE MPOMEIeBTHUECKUE
CBEJICHUS U3 alnreOpsl, SJIEMEHTHI JJOTMKH U Hayalla ONUcaTeIbHON CTaTUCTUKU.

Ha u3yuenne yue6HOrO Kypca «Martemaruka» orBoautcs 340 yacoB: B 5 kimacce — 170 gacoB (5
YacOB B HEJICITIO).

COJEP)KAHUE OBYYEHUA

5 KUIACC

HartypaJjbHble 4yucia 4 HYJIb

Hatypanbnoe uucno. Psan nHarypanbubix uwcen. Yucino 0. M3o0paskeHue HaTypalbHBIX YHCEN
TOYKaMH Ha KOOPJAMHATHOH (YUCIIOBOM) IPSIMOH.

[To3unmonHas cuctema cuucieHusa. PumMckas Hymepanus Kak TpUMEp HEMO3ULIHUOHHOW CUCTEMBbI
cuucieHus. JlecaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHUE HaATypallbHBIX YHCEN, CPaBHEHHE HATypaJbHBIX 4ucenl ¢ HylnéM. CrocoObl cpaBHEHUSI.
OxpyrieHue HaTypalbHbIX YUCEIL.

CrnoxxeHue HaTypalbHBIX YHCEN, CBOWCTBO HYJS NpU CIOKEHUU. BplumTanuwe Kak JAeiicTBHeE,
o0paTHOE CII0KEHUI0. YMHOKEHHE HaTypaJbHBIX YMCEN, CBOMCTBA HYJS U €IMHULBI NP YMHOKEHHM.
Jenenue kak neiictBue, oOpatHoe yMHOXKeHUI0. KOMITIOHEHTHI IeHCTBUi, CBsA3b Mex 1y HUMU. [IpoBepka
pesynbpTata apudmMeTruueckoro aeucTBus. l[lepeMecTuTenbHOE W COYETATEIbHOE CBOWCTBA (3aKOHBI)
CJIO’KEHUS U YMHOXKEHUS, paclpeIe/InTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHHSL.

Hcnonp3oBanne OykB i1 00O3HAYEHWS] HEU3BECTHOTO KOMIIOHEHTa M 3allUCU  CBOMCTB
apu(MeTHIECKUX ACUCTBUI.

Jlenurenu u KpaTHbIE YKCIIa, pa3iiockeHne Ha MHOKuTenu. [IpocTeie u cocraBHble uncia. [Ipuznaku
JenuMocTH Ha 2, 5, 10, 3, 9. JleneHne ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM [TOKa3aTeaeM. 3alkch YUCa B BUJE CYMMBI pa3psAHbIX CIaraeMblX.

YucnoBoe BbIpa)keHHE. BplunMclieHME 3HAUYEHUN YHUCIIOBBIX BBIPAXKECHWM, MOPSAOK BBINOJIHEHUS
neiictBuil. VMcnonb3oBaHue NMpU BEIYUCICHUSX NEPEMECTUTENIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB)
CJIOKEHMSI U YMHOXKEHMS, PaCPEEIINTENBHOIO CBOMCTBA YMHOKEHUS.

Jpoou

[IpencraBienne o ApoOu kak cmocoOe 3amucu 4YacTH BelMWYMHBL. OOBIKHOBEHHBIE JpOOU.
[TpaBusibHBIE W HempaBwWibHbIE ApoOu. CMmemiaHHas ApoOb, MpeACTaBlIeHHE CMEUIaHHOW ApoOu B BHIE
HENpaBWIBHOW JIpoOU U BBIIETICHUE LIEJION YacTH Yuclia U3 HENpaBWIbHOM 1pobu. M300paxenue apoodeit
TOYKaMHU Ha YUCIIOBOM mipsimoii. OcHOBHOE CBOMCTBO apobu. Cokpamienue npodeii. [IpuBenenne npodu
HOBOMY 3HameHarento. CpaBHeHUE IpoOeii.

CrnoxxeHue W BblUMTaHUE ApoOel. YMHOXKEHHE U JelieHue Jpolel, B3auMHO OOpaTHbIe APOOH.
Haxosaenne yacTu 1e0ro 1 1ENoro Mo €ro 4acTu.

Hecstnunass 3amuck apobOeit. IlpencraBienne necaTMuHOW JpoOUM B BHAE OOBIKHOBEHHOM.
N3ob6pakenune necaTHYHbIX Apo0eit ToukaMu Ha 4iciaoBoi npsmoil. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue IeHCTBUS C JECATUUHBIME 1po0siMu. OKpyTiieHHe AeCATUYHBIX Ipo0eit.

Pelnenue TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3amad apudMETHUECKUM criocoOoM. Pemenue normueckux 3amad. Pemienne
3aa4 nepedopoM BceX BOSMOXKHBIX BapUaHTOB. VIcrionp30BaHKe IPY PEIICHUH 3a/1a4 TaOJIUI] U CXEM.

Pemenne 3amau, conep)KalluX 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIWYUHBL: CKOpPOCTb, BpeMs,
paccrosiHue, 1IeHa, KOJIMYEeCTBO, CTOMMOCTh. EMUHMIIBI M3MepeHHs: Macchl, 00bEMA, IICHbI, PACCTOSIHUA,
BpeMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHUIIAMU U3MEPEHUSI KaXK101 BETUYHHBI.

Pemienne OCHOBHBIX 3a/1a4 Ha APOOH.



[IpencraBieHre NaHHBIX B BUJE TAOIUIL, CTOIOYATHIX AUATPAMM.

Harasinnasi reomerpust

Harnsaneie npencraBineHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMasi, OTPE30K, Jyd, Yroll,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYyT. YTo0J1. [IpsaMoii, ocTphIi, Tynoil 1 pa3BEPHYTHIN YIJIbI.

JmHa oTpes3ka, METpUYECKHE €IUHHIBI JUIMHBL JlIMHA JOMaHOH, MEPUMETP MHOTOYTOJIbHUKA.
W3mepeHne u mocTpoeHHe yriioB ¢ HOMOIIbIO TPAHCIOPTHUPA.

Harnsaneie npeacrasienus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIBHUK, KBAJparT,
TPEYTroJbHUK, O PAaBEHCTBE (PUTYP.

N300paxkenue ¢uryp, B TOM yucie Ha kierdaroil 6ymare. [loctpoenne koHpurypanuii u3 yacrei
psIMOM, OKPYKHOCTH Ha HEJIMHOBAaHHOW M KjeTyaToi Oymare. Mcronb3oBaHue CBOMCTB CTOPOH U YIJIOB
NpSMOYTOJIbHUKA, KBaJpaTa.

[Tnomane npsSMOYroibHHUKA U MHOTOYTOJIBHHKOB, COCTaBJICHHBIX W3 MNPSIMOYTOJbHUKOB, B TOM
yrcie Guryp, n300pak€HHBIX Ha KiIeT4aToi Oymare. EAMHULIBI H3MEpeHus TUIOMIa Iu.

Harnsigaele mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIM MapajuieNnenunesn,
KyO, MHOrOrpaHHHKH. M300pakeHWe TPOCTEHIIMX  MHOTOTPAaHHUKOB. Pa3Béprkm Kkyba w
napauienenunena. Co3nanue Mojeneil MHOTOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIIMHA U IPYTHX
MaTepUasoB).

O0bEM PAMOYTOIBHOTO Napajuienenunena, kyoa. Enunuiel usmepenus o0néma.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJbTaThl OCBOCHHS  MpPOTpaMMbl  y4deOHOro  kypca  «MaremaTtuka»
XapaKTEPU3YIOTCS:

1) maTpuoTnyecKoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpPEca K NPOLUIOMY M HACTOSILEMY POCCUHMCKONM MAaTeMaTHUKH, LIEHHOCTHBIM
OTHOUIIEHUEM K JOCTHXEHUSM POCCHIUCKMX MATEMAaTUKOB W POCCUHMCKON MaTeMaTHYECKOW IIKOJIbI, K
HCIIOJIb30BAaHUIO ATHX JOCTHKEHUI B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpaskIaHCKoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K  BBHIMIOJHEHHIO O0s3aHHOCTEH TpakJaHWHA W pealu3alid ero Tpas.,
MPE/CTABICHHEM O MaTEeMaTUYeCKHX OCHOBaX (DYHKIIMOHHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
Ipoleayp TpakIaHCKOro oOIiecTBa (HAampUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO
STUYECKUX TPOOJIEM, CBSI3aHHBIX C TMPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUNW HayKd, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOIO;

3) Tpy/0BO€ BociMTaHME:

YCTaHOBKOM Ha aKTMBHOE Yy4YaCTHE B PEUIEHUHM NPAKTUYECKUX 3aJady MaTEeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BOXKHOCTH MAaTEeMaTHYECKOTO OO0pa30oBaHUs Ha MPOTSHKEHHH BCEH YKU3HU
JUISL YCHIEITHON TPO(eCCHOHANBFHOW NIeATETHbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U TOCTPOCHUEM HHAWBHUIYaTbHON TPaeKTOPHH OOpa30BaHMS M KU3HEHHBIX IUIAHOB C YYETOM
JUYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOITMOHATFHOMY W 3CTETUYECKOMY BOCHPHUSTHIO MaTEMaTHUYECKUX OOBEKTOB,
3aj1a4, pEIICHHH, pacCyKIEHUH, YMEHUIO BUJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

OpHUEHTAIMEH B JACATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKa, MPUPOIBI U OOIIECTBa, TOHMMAHUEM MAaTeMaTHYeCKOW HAYKH Kak
chephl 4eIOBEUECKOW NEATEILHOCTH, STANOB €€ Pa3BUTHS M 3HAYMMOCTH JUJISl PA3BUTHUS ITUBUIIU3AIINH,
OBJIQJICHHEM SI3bIKOM MAaTE€MAaTUKHM M MAaTeMaTHYEeCKOM KyJIbTypOW KaK CpEICTBOM IO3HAHMS MHpA,
OBJIQJICHUEM ITPOCTEHIITMMH HaBBIKAMU HCCIIEI0OBATEIIbCKON IEATEIIbHOCTH;



6) pusnyeckoe BocMUTaHHE, (OPMHPOBAHHME KYJBTYPbl 310POBbSI M SMOMHOHAJIBHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO MPUMCHATbL MATCMATUUYCCKHUC 3HAHHUA B HHTCPCCAX CBOCTO 3I0POBbA, BCACHUA
30poBOro o0Opa3a J>KM3HM (340POBOE MHUTaHUE, COANAHCHUPOBAHHBIM PEXUM 3aHATHH U OTAbIXA,
perynsipHas ¢pu3HUecKas aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJI0BeKa;

7) 3K0JIOTHYECKO€e BOCTIMTAHUE:

OpUEHTallMel Ha TNpUMEHEHHWE MaTeMaTUYeCKUX 3HAaHUW JUId pelleHus 3ajad B 00JacTu
COXPAaHHOCTH OKPYXKArOUIEH Cpelibl, INIAHUPOBAHUS MMOCTYNKOB U OLIEHKM MX BO3MOKHBIX IOCIEACTBHI
JUISL OKpYXKAloIe cpesibl, OCO3HAHUEM IJI00AJIbHOTO XapakTepa AKOJIOTMYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanus K U3MEHSIOIIMMCS YCJIOBUSIM COI[MAJILHOM M IPUPOIHO¥ Cpebl:

TOTOBHOCTBHO K IICﬁCTBH?IM B YCIOBUAX HCOHpCI[eJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA cBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO NIEeATEIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCA Yy APYTUX JIOJACH,
HpI/IO6peTaTI) B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHUSA, HABBIKW U KOMIICTCHIIUN U3 OIIbITA APYTHX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUIL, B TOM uucie GOpMyIUpPOBATh UAEU, TIOHITHUS,
TAIIOTE3bl 00 OOBEKTAX H SABJICHUAX, B TOM YHUCJIC PpaHCC HCU3BCCTHLIX, OCO3HABATHb I[G(i)I/ILII/ITI)I
COOCTBEHHBIX 3HAaHUU M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAllMI0, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIIUN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U IeHCTBUS, GOPMYIUPOBAThH U
OLCHUBATb PUCKHU U ITOCICACTBUA, q)OpMI/IpOBaTL OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHUBEPCAJbHBIE YUeOHbIE AeilicTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

BBISIBJSITH M XapaKTePU30BaTh CYIICCTBCHHBIC TMPU3HAKK MAaTEMaTHYeCKHX OOBEKTOB, ITOHSATHM,
OTHONICHUN MEXAY MOHITUSIMH, POPMYITHPOBATH ONPEAETCHUS TOHITUN, yCTAaHABIUBAThH CYIIECTBEHHBIN
pHU3HAK KJIACCH(PUKAIIUN, OCHOBAHHUSI JIUIsl 000OIICHUS U CPAaBHEHUS, KPUTSPUHU TIPOBOJIUMOTO aHAITN3A;
BOCTIPUHUMATh, (HOPMYIHUPOBATh U MPEOOPa3OBHIBATh CYXKICHHS: YTBEpIUTEIbHbIE U OTPHUIATEIbHBIE,
eIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuuss B (pakTax, HJaHHBIX,
HAOJIOJICHUSAX W YTBEPXKACHHSX, Mpeaaratb KPHUTCPUHM IS BBISABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHHIA,
YMO3aKJTFOUeHU TT0 aHAJIOTHH;

pa3buparh JTOKa3aTedbCTBA MATEMAaTHUYCCKUX YTBEPXKICHHUH (MPSMbIE W OT MPOTUBHOTO), MPOBOIHTH
CaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTelbCTBA MaTEeMAaTHUECKUX (DaKTOB, BHICTpAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHSI,

BBIOMpaTh CIOCOO perieHusl yaeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIIECHUS, BHIOMPATH
Han0o0JIee MOIXO AN ¢ YIETOM CAMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUER).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK WCCIICOBATEILCKANM HHCTPYMEHT ITO3HAHUsA, (DOPMYITHpPOBATH BOMIPOCHI,
bukcupyromme MpOTUBOpeUHe, MpoOIeMy, CaMOCTOSTENILHO YyCTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HIINI0, MHEHHUE;

OPOBOAWTHL IO CAMOCTOATEIHHO COCTABIEHHOMY IUTAHY HECIOXKHBIH JKCIEPUMEHT, HeOOoIbIIoe
UCCJIEIOBAHUE 0 YCTAaHOBJIEHHMIO OCOOCHHOCTEM MaTeMaTH4ecKoro O0beKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSTENbHO (PopMyIHpoBaTh 00OOIIEHHS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO HAOJIOICHNUS,
WCCIJICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 0000IIECHNIA;
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIecca, a TAKXKE BbIIBUTaTh MPEINOI0KEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBUSIX.



Pabora ¢ nnopmanmeii:

BBISBIIATH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OPMALUMM, JAHHBIX, HEOOXOAMMBIX IJIs PELICHMS
3a/1a4i;

BbIOMPATh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMALIMIO PA3IHMUHBIX BHJIOB U
(dbopM TpeICTaBICHNUS;

BbIOMpaTh (opMy npencTaBiIeHHs HHPOPMALMU U WUIIOCTPUPOBATH peEIIaeMble 3aJauyd CXEMaMH,
ararpaMMamMu, HHOU TpaduKoi 1 NX KOMOMHAIUSIMH;

OLIEHUBaThb  HAAE&KHOCTh  MH(DOpPMAUMM IO  KPUTEPUAM, IPEUIOKEHHBIM  YUUTENIeM WM
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (OPMYJIHPOBATH CYKIACHUS B COOTBETCTBHM C YCJIOBHSAMH M IEISMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS
10 XO/Y pEIIeHUs 3a/1a4, KOMMEHTUPOBATh MOJYYCHHBINA PE3yIbTaT;

B XO0Je OOCYXJEHHUs 3aJaBaTh BOIIPOCHl IO CYLIECTBY OOCYXJaeMOW TeMbl, MpPOOJIEMbI, pelraeMoi
3aJa4d, BBICKA3bIBaTh WICH, HAILCJICHHBIE HAa IIOMCK pPEIICHUs, COMOCTaBISATh CBOM CYXKICHHSA C
CYXJEHUSIMH JIpYTHX YYaCTHHKOB Juajora, OOHapy)XWBaThb pasziIMuue M CXOJCTBO IO3ULMUH, B
KOPPEKTHOH (popme hopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

IPEICTaBIIATh PE3yJIbTaThl PELICHUs 3a7auM, SKCIEPUMEHTa, UCCIEI0BaHMs, MPOEKTa, CAMOCTOSATEIBHO
BBIOMPATh (POPMAT BBICTYIICHUS C YIETOM 3aj1a4 MPE3EHTAINN 1 OCOOCHHOCTEH ayIuTOPHH;

IOHUMaTh U HCHOJb30BATH MPEUMYILECTBA KOMAHJIHOW W WMHIMBHYaJbHOM pabOTHl MpPHU pPELICHUU
y4eOHBIX MaTeMaTHUECKUX 3a/1a4;

OpUHUMATh 11€Jb COBMECTHOM JEATENIbHOCTH, IUIAHUPOBAaTh OPraHU3allli0 COBMECTHOM paboThl,
pacrpenenaTh BHIBI paboT, JOTOBapUBATHCA, OOCYXXIAaTh MPOIECC W pe3ysbTar padoThl, 0000IIATH
MHEHHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B T'PYNIOBBIX (Qopmax paldoThl (00CYXIeHHus, OOMEH MHEHUSMH, MO3TOBBIE IITYpPMBI U
JpyTHUE), BBIMOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHMPOBATH CBOM JEHCTBUSA C APYTUMM YJIEHAMH
KOMaH/IbI, OLIEHMUBATh KauyeCTBO CBOETO BKJaJa B OOIMIMUA MPOAYKT IO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHUS.

Pery1siTuBHBIE yHHBepcadbHble yueOHbIe AeiicCTBUSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, JITOPUTM pelieHHs 3afaud (WM ero 4acTh), BbIOMpaTh crmocod
pelieHuss ¢ yY€TOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yuéTOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAIBHBII HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3ysibTaTa PelieHusT MaTeMaTHIeCKOn
3a/1a4u;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEIICHUU 33/Ja4d, BHOCUTh KOPPEKTHUBHI B
OCATCIIBHOCTh HAa OCHOBE HOBBIX 06CTO$ITGJ'IBCTB, HaﬁHeHHBIX OI]_II/I6OK, BBISIBJICHHBIX TPYHHOCTefI;
OIICHUBATh COOTBETCTBHE pe3yjbTaTa JAEATEIbHOCTH TIOCTABICHHON LIEMH M YCIOBHUSM, OOBSCHATH
IMPUYIUHBI JOCTUXKCHUA HWJIW HECOOCTUKCHUA LCJIIN, HAXOAUTH OHII/I6Ky, AaBaTb OLCHKY HpI/IO6peTéHHOMy
OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koHIty 00ydeHus B 5 Kkjacce 00yJaromuiics MOJIy4UT CICAYIOIINE TPeIMETHbIC Pe3yIbTaThI:

Yucaa ¥ BLIYUCIEHUS

[TorMaTh W TPABWIBHO YIOTPEONSATh TEPMHUHBI, CBSI3aHHBIE C HATYpPAJIbHBIMH YHCIAMU,
OOBIKHOBECHHBIMH U JIECATUYHBIMU APOOSMHU.

CpaBHUBaTh W YIOPSIOYMBATH HATypalbHBIE YHCIA, CPAaBHUBATH B MPOCTEHINNX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITHIHBIC APOOH.



COOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM € UHCIOM H
n300paxkaTh HaTypaJbHbIC YHCIIAa TOUKAMHU Ha KOOPJIAUHATHON (YHCIOBOM) MPSMOIA.

Brmonsare apudmernaeckue AeHCTBHS ¢ HaTypalbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH JPOOSIMU B
MPOCTEHIINX CITydyasx.

BbInonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BBIUYMCIECHUH.

OKpyrisaTh HaTypajibHbIC YHUCIA.

Pemenne TekcToBBIX 32124

Pemarb TekcToBble 3amaud  apU(PMETHUECKUM CHOCOOOM M C MOMOIIBI0 OPraHU30BAHHOTO
KOHEYHOT0 riepebopa BceX BO3MOKHBIX BAPHAHTOB.

Pemarp 3amaum, cojepikalmiue 3aBUCHMOCTH, CBSI3BIBAIOLIME BEJIUYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbI, TaOJIUIIbl, 0003HAUEHHUS IIPU PEIICHUH 3a]au.

[Tonb30BaTbCcs OCHOBHBIMU €IMHULIAMU M3MEPEHUS: II€HbI, MAacChl, PAaCCTOSIHMS, BPEMEHH,
CKOPOCTH, BBIPa)KaTh OJTHU €IUHUIIbI BETUYHHBI Uepe3 JApYyTHe.

W3Bnekarb, aHaJIM3UpOBaTh, OLIEHMBAThb WH(OPMALMIO, NPEJICTaBICHHYIO B Tabiaune, Ha
cTONOuYaTON JauarpaMMe, WHTEPIPETHPOBATh MPEICTABICHHBIC JaHHBIC, HCIONb30BaTh JaHHBIE MpU
peLIeHNH 3a]1a4.

Harnsinnasi reomerpust

[Tonb30BaTbcs  rE€OMETPUYECKMMHU  MOHATHUAMU: TOYKa, MpsiMas, OTPE30K, Jyd, Yro,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh mNpUMEpPbl OOBEKTOB OKPYKAIOILIEIO0 MHpa, HMEIIUX (GOpMYy H3yUYEHHBIX
FeOMETPUUECKUX PUryp.

Hcnonp30BaTh TEPMUHOJIOTHUIO, CBS3aHHYIO C yIJIaMM: BEPILIMHA, CTOPOHA, C MHOIOYTOJIbHUKAMHU:
yroJi, BepIlIMHA, CTOPOHA, IMaroHaib, C OKPY>KHOCTBIO: painyc, AUaMETp, LIEHTP.

N300paxaTh W3y4eHHbIE I'€OMETpHUYEcKHE (UIypbl Ha HEIMHOBAaHHOW M KJeT4aroil Oymare c
MOMOUIBIO UPKYJISI U TMHEUKH.

HaxomuTe 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOUIbIO JIMHEHKH, CTPOUTH
OTPE3KH 3aJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.

Hcnonp30BaTh CBOWMCTBA CTOPOH M YIJIOB MpPSIMOYTOJIbHMKA, KBajapaTa Ui UX HOCTPOEHHS,
BBIUMCJICHMSI IUIOIAAN U IEPUMETPA.

BoluncnaTe mepuMerp M IUIOUIaAb KBajpaTa, NpPSIMOYTOJIbHHMKA, (UTyp, COCTAaBJIIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pak€HHbIX Ha KiieT4aToi Oymare.

[Tonb30BaThCs OCHOBHBIMM METPUYECKUMH €IMHUIIAMH U3MEPEHUs UIMHBI, IJIOLIAN; BBIPAXKATh
OJIHU €AVHHUIIBI BEINYMHBI YEPE3 APYTHE.

PacnioznaBate mapamienenumnen, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, I'paHb,
U3MEpPEHUs], HAXOAUTh U3MEpEHHs Mapasuienenunena, Kkyoa.

Boraucnsate 06b€M KyOa, mapansenenumnesa no 3alaHHbIM U3MEPEHHSIM, TI0JIb30BaThCs eIMHUIIAMU
U3MepeHus 00bEMa.

Pemath HecoXHBIE 3aJaul HA U3MEPEHHE FEOMETPUUECKUX BEIMYUH B MPAKTUYECKUX

CUTYalLUsIX.



TeMaTn4yeckoe NJIAHUPOBaHHE Y4eOHOI0 Kypca

Ha3Banmne OcHoBHOE OcHoBHbBIE BH/BbI 1eSIT€IbHOCTH
pasjea co/iep:KaHue o0yyamuxcs
HatypaJsbHble unciaa u | O0o3HaueHue OnwuceIBaTh CBOWCTBA HATYPaJIbHOTO psijfa. BepHo MCMONB30BaTh B pedyd TEPMHHBL: LU(pa, YUCIO,
LIKAJIbI. HaTypaJIbHBIX ~ 4YHCEJ. | Ha3bIBaTh KJIACCHI, Pa3psAlpl B 3alMCH HATYPAJIbHOIO 4uciaa. YWTaTh M 3alMCHIBaTh HATypaJbHbIE
(18 v) Otpe3ok, JUIMHA | YMCJIA, ONPEACIIATh 3HAYHOCTh YHCJIA, CPABHUBATh U YIIOPSAA0YMBATH UX, TPAMMATHYECKHU IIPABUIIBHO

otpeska. TpeyroyibHUK.

YuTaTh BCTPCHAOMIUECA MATCMATHYCCKUC BBIPpAXKCHUA. Pacno3naBars Ha YepTekKax, pUCyYHKax, B

ITnockocTs, npsiMasi, | OKpYXarollleM MHpE TeOMEeTpuYecKkue (Urypel: TOYKY, OTPE30K, NPSAMYI0, MHOTOYTOJbHHUK.
Iyd. [ xaner u | IlpuBonuTh mnpUMeEpbl aHAJIOrOB TIEOMETPUYECKHX (QUIyp B OKpykarouieM wmupe. M3o0paxarh
KoopauHaThl. MeHblie | reoMmeTpudeckue (Urypsl W WX KOH(PHUTYpalMd OT PYKH M C HCIOJB30BAHUEM YEPTEKHBIX
Wiy GosbLIe. UHCTpyMeHTOB. M300paxkaTh reomerprudeckue Gpurypsl Ha kierdaroil Oymare. M3MepsTh ¢ OMOILBIO
WHCTPYMEHTOB M CpaBHUBATh JUIMHBI OTpe3KoB. CTPOUTH OTPE3KU 3aJaHHOM JUIMHBI C IOMOILBIO
JUHENKU ¥ LUPKYJA. Belpakars oIHM eAMHMIBI JUIMHBI Yepe3 apyrue. [lonp30BaThCs pa3andyHbIMU
mkanamu. M300paxarh KOOpAMHATHBIA JIyd, HAHOCUTh €OUHHMYHBIE OTpe3ku. Onpenensrsb
KOOpJAMHATBI TOYEK, OTMEYaTh TOYKH Ha KOOPJAMHATHOM JIy4€ I10 33JaHHBIM KOOpAUHATaM. BeipaxaTs
OJIHM EJMHMIIBI Macchl 4yepe3 Apyrue. BbIoyHATH mepedop BceX BO3MOMKHBIX BapHUaHTOB IS
nepecyera 0ObEKTOB WIIM KOMOMHALMM, BBIIEISATh KOMOMHAIIMY, OTBEYAIOIINE 3a/laHHBIM YCIIOBHSM.
Pemarp TekcToBble 3aaun apuPMETHUUECKUMHU crioco0aMu. AHaJIM3UPOBATh M OCMBICIMBATh TEKCT
3aaud, nepegopMylIupoBaTh YCIOBHE, H3BJIEKaTh HEOOXOJUMYI HH()OPMAIUIO, MOAEIMPOBATH
YCIIOBUE C IOMOUIBIO CXEM, PUCYHKOB, PEAlbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO IEMOYKY
pacCcyXIeHUI; KPUTUUECKN OLIEHUBATh MOJIyYEHHBIM OTBET, OCYLIECTBIISATH CAMOKOHTPOJIb, IPOBEPSS
OTBET HA COOTBETCTBHUE YCIOBHIO.
Chnoxenune n Cnoxenue BBINONMHATE CIIOKEHHWE HATypajdbHBIX YHcel. BepHO HCIOIB30BaTh B pEYM TEPMHUHBL CyMMa,
BbIYMTAHME HaTypaJIbHbIX YHCENl U | cllaraéMoe, Pa3HOCTh, YMEHbBIIAEMOE, BBIYUTAEMOE, YHCIIOBOE BBIpAXKEHHE, 3HAUEHHE YHCIOBOTO
HATYPAJIbHBIX ero CBOMCTBA. | BBIDAKEHUS, YPAaBHEHHE, KOPEHb YypPaBHEHHUS, IEPUMETP MHOTOYIOJbHUKA. Y CTaHaBIMBAaTbh
YyHceJl. Boruntanue. Pemienue | B3aMMOCBSI3M MEXy KOMIIOHEHTAMU U PE3YJIbTAaTOM MPHU CI0KEHUU U BRIYUTAHUM, HUCIIOIb30BaTh X
(20 9) TEKCTOBBIX 3a1ad. | ISl  HAXOXKICHHUS HEW3BECTHBIX KOMIIOHEHTOB JEHCTBMM C YHMCIOBBIMU U OYKBEHHBIMH
Yucnosble 1 OyKBEHHbIE | BRIpaXXeHUAMU. DOpMyIUpOBaTh TMEPEMECTHUTENIbHOE U COYETaTeJIbHOE CBOICTBA CIIOYKEHUE

BbIpakeHUs. bykBeHHas

3aIUCh CBOMCTB
CIIOKEHUS u
BBIUMTAHHSL.
YpaBHeHuE.

HaTypaJIbHBIX YHUCEII, CBOIiCcTBA HYJIsL TIpU  CJIOXCHUH. (I)OpMYJ'II/IpOBaTB CBOMCTBA BBLIUYMTAHMUSA
HaTypaJIbHBIX YHCCIL. 3anuceIiBaTh CBOMCTBA CIOXKCHHS M BBEIYUTAHMS HaTypaJIbHBIX YHCEIT C
IIOMOIIBIO 6YKB, Hp606pa3OBBIBaTB Ha UX OCHOBC YHMCJIOBBIC BBIPAKCHUA W HUCIOJB30BATH UX JIA
panyoHaIn3alu IMUCbMCHHBIX U YCTHBIX BEIYHCIICHHI. FpaMMaTI/I'-IeCKI/I BCPHO YHUTAaTb YHUCJIOBBIC U
6YKBCHHLIC BBIPpAXCHUS, COACPIKAIIUC ,I[CI>'ICTBI/I$I CJI0KCHMS Y BBIUMTAHUS. 3alUCHIBAaTh 6YKBCHHLIC
BBIpAXCHUA, COCTABJIATH 6y1<BeHHI)Ie BBIpDAXKCHHA 110 YCIIOBUAM 3ajJady. Berancnars gmciioBoe




3Ha4YeHUE OYKBEHHOTO BBIPAKCHHUS ITPH 33JaHHBIX 3HAYCHUSX OYKB.

Beruncnsate mepuMeTpsl MHOTOYTOJBHUKOB. COCTaBIIATH MPOCTEHIIME YpPaBHEHUS 110 YCIOBUSM
3amad. Pemarp mnpocrteiilive ypaBHEHHS Ha OCHOBE 3aBHUCHMOCTEH MEXAy KOMIIOHEHTaMU
apuMeTnyecKux NeHCTBUH.

AHaM3MpOBaTh W OCMBICIMBATh TEKCT 3ajaud, nepedopMyIHpoBaTh YCIOBUE, H3BJICKATh
HeoOXoIuMYyH0 HH(OPMALUIO, MOJETUPOBATH YCIOBHE C TOMOIIBIO CXEM, PHCYHKOB, PEAIbHBIX
MPEIMETOB; CTPOHUTH JIOTHUECKYIO IICTIOYKY PACCYXICHUH, KPUTUYCCKU OIICHWBATh MOJTYYCHHBIN
OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb, TPOBEPSS OTBET HA COOTBETCTBUE YCIOBHUIO 33/1a4H.
BeimonHATe 1Iepebop BCeX BO3MOXKHBIX BApUAHTOB Ui Iepecdyera OOBEKTOB WM KOMOWHAIWH,
BBIJICIISITh KOMOMHAIINY, OTBEYAIOIINE 32/IaHHBIM YCIIOBHUSIM.

YMHoOKeHHue "
JeJieHue
HATYPAJIbHBIX
qHCcell.

(21 9)

YMHOXEHUE
HAaTypaJbHbIX YHCEN H
ero CBOICTBA.
Henenue. [emenue ¢
OCTaTKOM. YMpOILEHUE
BbIpaKeHMI. Ilopsimok
BBITIOJIHEHUS JENCTBUH.
CrenecHb YHCa.
KBanpar u ky6 uucna.

BBINOIHATE YMHOXKEHHUE U JCJIEHUE HATypaJIbHBIX YUCEN, IEJICHUE C OCTATKOM, BBIUUCIIATH 3HAYCHHUS
creneHed. BepHO MCHoNIb30BaTh B peYM TEPMHUHBIL: IPOU3BEACHUE, MHOXKUTENb, YACTHOE, ACINMOE,
JIeTUTeNlb, OCHOBAaHNE U IOKa3aTeslb CTENEHM, KBajJpaT M KyO uucia. YCTaHaBIMBATh B3aMMOCBSI3U
MEX1y KOMIIOHEHTaMH U PE3yJIbTaTOM IPU YMHOKEHUU WU JEJIEHUHU, HCIOJb30BaTh HX JUId
HaXO0XKJICHUsSI HEU3BECTHBIX KOMIIOHEHTOB AECWUCTBUI C YHMCIOBBIMM U OYKBEHHBIMU BBIPQ)KEHUSIMH.
@opMyIHMpOBaTh NEPEMECTUTEIBHOE, COUYETATEIBHOE M PACIPEACIUTEIIBHOE CBOMCTBA YMHOKECHHMS
HaTypaJIbHBIX YHCEJ, CBOWCTBAa HyJS M €JUHULBI IIPU YMHOXCHMM U AeneHuu. PopMyinpoBathb
CBOIMCTBA JIeJICHUS HATYPaJIbHBIX YUCEJI. 3aliChIBaTh CBOMCTBA YMHOXKEHHUS U JIEJICHUS HATYPaJIbHbIX
qucen ¢ MOMOIIbI0 OYKB, IpeoOpa3oBbIBaTh HA UX OCHOBE YMCIIOBbIE M OYKBEHHBIE BBIPAKEHUS U
HCIOJIb30BaTh MX IS pallMOHAIM3allMM MUCHbMEHHBIX W YCTHBIX BBIYHUCICHHM, A YHPOIIEHUS
OYKBEHHBIX BBIpOKEHMH. ['paMMaTHUecKn BEpHO UYUTATh YHUCIOBBbIE M OYKBEHHbBIE BBIPAXKEHHUS,
coJiepKallre JCHCTBUS YMHOMKEHUS, J€JIeHMs U CTeneHu. YuTaTh M 3anuchiBaTh OyKBEHHBIE
BBIPQ)KEHUS, COCTaBIATh OYKBEHHbBIE BBIPAXEHMS I10 YCIOBHMAM 3aJad. BBIUUCIATH YHUCIOBOE
3HaueHUEe OYKBEHHOI'O BBIPAKEHUS MpPH 3aJaHHBIX 3HAYeHMSIX OykB. COCTaBISITH ypaBHEHHS IO
YCIOBUSAM 3aad. PemaTe npocTeiiine ypaBHEHHsI Ha OCHOBE 3aBUCUMOCTEM MEX1y KOMIIOHEHTaMH
apudmernueckux neiicteuil. MccrnenoBarth mpocTeifiline 4YMCIOBbIE 3aKOHOMEPHOCTH, HMPOBOAMTH
YHCIIOBbIE SKCIIEPUMEHTHl. AHAIM3UPOBATh U OCMBICIMBATh TEKCT 3ajiau, nepedopMyIupoBaTh
yCIIOBUE, HU3BJIEKaTh HEOOXOAWMYI0 HH(OPMAlMIO, MOJIEIUPOBATH YCIOBHE C IOMOILIBIO CXEM,
PUCYHKOB, pE€aJbHBIX IPEIMETOB; CTPOMTH JIOIMUYECKYI LENOYKY PpacCyKICHUH; KpPUTHYECKU
OLICHUBATh IOJIYYEHHBIH OTBET, OCYILECTBIIATh CAMOKOHTPOJIb, IIPOBEPSSI OTBET HAa COOTBETCTBHUE
ycIoBHIO. BBIMONHATE mepebop BceX BO3MOXKHBIX BapHaHTOB JUId Iepecyera OOBEKTOB WM
KOMOWHAIMKA, BBIAEIATh KOMOWHAIIMK, OTBEYAIOIIME 3aJaHHBIM  ycioBusiM. MccinemoBaTh
MIPOCTEMIIINE YUCIOBBIE 3aKOHOMEPHOCTH, TPOBOAUTH YHCIIOBBIE SKCIIEPUMEHTHI.

Ilnomanu n

Qopmynsl.  [hnomans.

Pacno3naBarh Ha YCPTCIKAX, PUCYHKAX, B OKPYKAOIICM MUPEC I'COMCTPHICCKUC (I)I/Il“prI, HUMCIOIINEC




00beMBI. dopmyina wiomaau | GopMy mpsIMOYrojibHOIO MapajulesenuIesa, IPUBOIUTh NPUMEPBl aHAJIOrOB Ky0a, MpsIMOYToJbHOTO
(154) IPSIMOYTOJIBHUKA. napajiesienuesia B OKpyXXaroleM MHpE, U300pakaTh MPSIMOYTOJIbHBINA MapajliesIenue]] OT PYKH H ¢
Enununpsl  u3MepeHus | HCHOJIb30BAHUEM YEpPTEKHBIX HMHCTPYMEHTOB. M300pakaTh ero Ha kieryaroil Oymare. Bepho
IomaeH. WCIOJB30BAaTh B peYd TEPMHHBI: (hopMmyna, Iuiomanb, o0beM, paBHbIE (UIYpHI, TPSIMOYTOJIBHBIN
[TpsMoyronbHbIi napasiesnenunes, Kyo, rpanu, péopa U BepIIMHbI IPSIMOYTOJIBHOTO MapajulesenuIeaa.
napasuleJenumnen. MopenupoBaTb HECIOXHBIE 3aBHCHUMOCTH C IOMOIIBIO (POPMYI; BBINOJHATH BBIYMCICHUS IO
OOBemsl. O0weM | popmynaM. BeruuciaTe miomaau KBaapaToB, IPSIMOYTOJIBHUKOB U TPEYroJbHUKOB (B IMPOCTEHIIMX
IPSIMOYTOJIBHOT'O cllydasix), UCIOJIb3ysl (OPMYIIbI TUIOMIAAN KBaJapaTa U MPSAMOYTOJbHUKA. BrIpakaTb OAHU €IMHUIIBI
napaJjenenunesa. M3MEpEHus IUIOLAAN Yepe3 Apyrue. Beraucnasats 00bEMbI Ky0a U MPSIMOYTOJIbHOIO Mapajlieenunea,
uCcnoib3ys GopMyisl 00bEMa Kyba U MPSIMOYTOIBHOTO Mapajuiesienunena. Beipaxkars OHA €IMHUIBI
u3MepeHus 00béMa uepes pyrue. MoaenupoBaTh U3ydaeMble F€OMETpUYECKHE 0OBEKThI, HCIOb3Ys
Oymary, TUIaCTWJIMH, TPOBOJIOKY W Jp. BBINOTHATE mepebop BCEX BO3MOXKHBIX BAPHAHTOB IS
nepecyera 0ObEKTOB WIIM KOMOMHALMM, BBIIEISITh KOMOMHAIIMY, OTBEYAIOIINE 3a/laHHBIM YCIIOBHSM.
Boraucnsarte gpaxTopuaibl.
Vcnonb30BaTh 3HAHUSA O 3aBUCUMOCTSIX MEXAY BEIMYMHAMU CKOPOCTb, BpeMsl, NMyTh IPU PELICHUU
TEKCTOBBIX 3ajiau.
AHanu3upoBaTh W OCMBICIMBATh TEKCT 3ajaud, nepedopMyIupoBaTh YCIOBUE, H3BJIEKATh
HEOO0X0MMYI0 MH(OPMALIMIO, MOJEIHPOBATH YCIOBHE C TIOMOIIBIO CXEM, PHUCYHKOB, pPEATbHBIX
MPEIMETOB; CTPOHTH JIOTHUECKYIO IIETOYKY PACCYXKIEHUH; KPUTUYECKH OIICHWBATH MOJTYYCHHBIN
OTBET, OCYIIECTBIATH CaMOKOHTPOJb, MpPOBEpPsAs OTBET HAa COOTBETCTBUE YCIOBMIO. BBINONHATH
MPUKHJIKY U OLIEHKY B XOJI€ BEIYMCIICHUIA.
OObIKHOBEHHbIE OxpyxHOCcTb U Kpyr. | Pacio3HaBaTh Ha pUCYHKaxX, B OKpPYXKaIOIEM MHUpPE reoMeTpuueckue (urypsl, umeromue ¢Gopmy
apoou. Jonu. OOBIKHOBEHHBIE | OKPYXKHOCTH, Kpyra. [IpuBOIUTH MpUMEp aHAJIOTOB OKPYKHOCTH, Kpyra B OKPYXAaloLIEM MHpE.
(26 u) poowu. CpaBuenne | M300pakatb OKpPY)XHOCTh C HCIOJIB30BAHUEM IUPKYJsA, M1adiioHa. MojaenupoBaTh HU3ydaeMmbie

npo6eit. IlpaBunbHbIE U
HENPaBWIbHbIE JIPOOH.

CrnoxxeHnne n
BBIYMTAHUE Jpo0er ¢
OIMHAKOBLIMH
3HAMEHATEIISIMHU.
Henenne wu  nmpoOwm.
CMelIanHble qHca.
CrnoxxeHnne n

BbIYUTAHUE CMCEUIaHHBIX
YUCCII.

reoMeTpuuecKkue OOBEKTHI, HCIONb3ys Oymary, MpOBOJIOKY U Jp. BepHO HCHOIB30BaTh B peyu
TEPMUHBL: OKPYIHCHOCMb, Kpye, UX paouyc u ouamemp, oyea oOKpyscHocmu. MoaenupoBath B
rpaduueckoii, mnpeaMeTHON (opMe TOHSATHS U CBOICTBa, CBSI3aHHBIE C TOHSATHEM JOJH,
OOBIKHOBEHHOU JpoOu. BepHO HCMONB30BaTh B pPEYU TEPMHUHBL: 0075, OObIKHOGEHHAs OpoOb,
yycaumens U 3HaMeHamenb OpoOU, NPAUNbHAA U HENnpasulvHas OpoouU, CMeuwaHHoe YUco.
I'paMMaTHYeCKH BEpHO YUTATh 3aIMCH JPOOCH U BBIPAXKCHHH, COIEePIKANUX OOBIKHOBEHHBIC JAPOOH.

BBIONMHATE ClOKEHHWE U BBIYUTaHHE OOBIKHOBEHHBIX ApOOEl C OJMHAKOBBHIMH 3HAMEHATEIISIMH.
BeImonHATE TTpeoOpa3oBaHre HEMPABHIIBHON JPoOM B CMENIAHHOE YHCIO M CMEIIaHHOTO YHUCIIa B
HEeMpaBWIbHYIO Jpo0b. Mcronb30BaTh CBOWCTBO AENEHUS CyMMBl HA YHCIO JJISl PAllMOHATH3AINH
BBIYHCIICHUM. Pemarh TEKCTOBBIE 3amaud apUPMETHUYCCKHUMH CIIOCOOaMHU. AHAIU3UPOBATh H
OCMBICIIMBATh TEKCT 3a/1a4H, mepedOpMyIUpOBaTh YCIOBHE, U3BIEKATh HEOOXOAUMYIO HH(POPMAITHIO,




MOZCIINPOBATE YCIOBHUEC C IIOMOIIBIO CXEM, PUCYHKOB, pCAJIbHBIX MPCIMETOB; CTPOUTH JIOTHYCCKYIO
LCTIOYKY paccync;[eHHﬁ; KPUTHYCCKU OLICHUBATDH HOJIy‘IGHHBIfI OTBCT, OCYHICCTBJIATH CAMOKOHTPOJIb,
IIPOBEPSASL OTBET HA COOTBETCTBHE YCIOBHIO. BrimonssaTh IPUKHUAKY U OLICHKY B X01€ BBIYMCIICHUI.

JlecaTHUYHBIE
apoou.
Caoxenue u
BbIYHTAHHE
AeCSITHYHBIX
Apoodei.
(13 v)

Jecstuunas 3aMnuch
JPOOHBIX YHCel.
CpaBHenue

JNECATUYHBIX  JTpoOeH.
Cnoxenue u
BBIYMTaHUE

JNECSATUYHBIX  J1po0eil.
[TpubmmxEéHHbIC
3HAYCHUS qrCer.

OprrJ'ICHI/IC YUCCII.

3anuceIBaTh U YATATH JACCATUYHBIC ,Z[pO6I/I. Hpel[CTaBJIHTB O6BIKHOBGHHBIG IIpOGI/I B BUJAC ACCATUYHBIX
U JICCATUYHBIC B BHJC OOBIKHOBCHHBIX. HaxomuTh IecsSTHYHBbIC MPUOIIKEHUS OOBIKHOBEHHBIX
npobeit. CpaBHUBATh M YIOPSIOYUBATH JCCATUYHBIC JPOOU. BBIMONHITH CIOXKEHHE, BHIYUTAHUE H
OKpYIJICHUE JECATUYHBIX JpoOed. BBIMOMHATH NPUKUAKY W OICHKY B XOJI€ BBIYHCICHHIA.
Hcnonb30BaTh SKBUBAJICHTHBIE NPEJACTABICHUSA JpPOOHBIX 4YHCEN IPU UX CpPaBHEHUHU, NpU
BBIUUCIICHUSX. BepHO MCHONIB30BaTh B PEYM TEPMHHBI: JECATUYHAS JIPOOb, paspsiibl JECATHIHON
IpoOu, paslioKEHUE JeCATUYHOM Jpo0u Mo paszpsaaM, TPUOIMIKEHHOE 3HAYCHHE YHCiIa C
HEIOCTaTKOM (¢ M30BITKOM), OKpPYIJICHHE JECATUYHBIC JpOOM 10 3aJaHHOrO  pas3psja.
I'paMmaTuvecku BEpHO YHMTATh 3alMCH BBIPAKCHHUU, COACPKAIIMX JecATU4Hble Apobu. Pemarp
TEKCTOBBIC 3a7]auydl apu(PMETUUYCCKUMHU CIIOCOOaMU. AHAIM3UPOBATh U OCMBICIIMBATh TEKCT 3a/1a4H,
nepeopMyIHpOBaTh yCIOBHE, M3BJIEKATh HEOOXOIUMYI0 MH()OPMAIMIO, MOAEIHPOBATH YCIOBUE C
MOMOIIIBI0 CXEM, PHCYHKOB, PEAJIbHBIX IPEJAMETOB; CTPOUTH JIOTUYECKYIO ILENOYKY PaCCYKICHHIA;
KPpUTHYCCKU OLCHUBATH HOJIy'—ICHHBH\/JI OTBCT, OCYHICCTBJIATHL CAMOKOHTPOJIb, IMPOBEPAA OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

YMHoOxKeHne u YMHOX€EHNE BbINONMHATE YMHOXKEHUE U JIEJICHUE JECATUYHBIX ApOOel. BBINONHATh NPUKUAKY U OLEHKY B XOE
AeJIeHHe JeCATUYHBIX ApoOeil Ha | BeruuciaeHui. IIpencTaBinsiTh OOBIKHOBEHHBIE IpOOM B BHJIE AECCATUYHBIX C TOMOIIBIO JIEJIEHUS
AeCATHYHBIX HaTypaJIbHble  YHWCJA. | YUCIAUTENS OOBIKHOBEHHOM JapoOu Ha e€ 3HameHarenb. lcmonb3oBaTh  HKBHBAJICHTHbBIE
Apooei. JleneHue  ECATHUYHBIX | MPEICTaBICHUS APOOHBIX YHCEIN NMPH UX CPAaBHEHUH, MPU BeIUUCIEHHIX. Pemare 3amaun Ha apobu (B
(254) npobeit Ha | TOM YHCIIe 3aJladd U3 PEaJbHOW NMPAKTUKH), UCIOIb30BaTh MOHSTHUSA CPEIHEro apupMEeTHYECKOro,
HaTypaJbHble  4YHCJA. | CpeIHEH CKOPOCTH M JIp. NMpH pelieHuu 3ajad. [IpuBoAWTH mpHUMepbl KOHEYHBIX U OECKOHEYHBIX
YMHOXEHnEe MHOKECTB. AHAIM3UPOBATh U OCMBICIMBATH TEKCT 33aJ1a4l, IepeopMyIupoBaTh yCIOBUE, U3BIEKATh
JNECATUYHBIX  JpoOeil. | HeoOXoquMyI0 HH(pOpPMAIMIO, MOJETUPOBaTh YCIOBUE C IOMOIIBIO CXEM, PUCYHKOB, peabHBIX
Jenenue Ha | IPEeIMETOB; CTPOUTh JIOTMUECKYIO LIEMOYKY paCCYX JACHHUH; KPUTHUYECKU OLICHUBATh MOJYyYEHHBIN
JECATUYHYIO JpoOb. | OTBET, OCYIIECTBIATH CAaMOKOHTPOJb, MPOBEPss OTBET HAa COOTBETCTBUE YCJIOBUIO. BBINOIHATH

Cpennee MPUKUIKY U OLIEHKY B XOJI€ BHIYHCICHUH.

apudMeTHIECKOE.

HNucTpymenTsl Aas MuKpoKanbKyIsTOp. OOBACHATb, YTO Takoe NpoueHT. [IpeacTaBnsTh MPOLEHTH B JpoOSX M JApoOM B MPOLIEHTaX.
BBIYHCJICHUH H ITpoueHTH!. VYromn. | OcymectBiate nouck uHpopmanuu (B8 CMU), comeprkamiell JaHHbIE, BbIpa)K€HHbIE B MPOIIEHTAX,
U3MepeHM . [IpsiMoit 1 pa3BepHYTHIN | MHTEPIPETUPOBATh MX. Permars 3aaun Ha TPOLEHTHI W ApOOM (B TOM YHCIE 3aJa4M U3 peaTbHOU
(1549) YT OJL UepTExXHBIN | NPAKTUKU, UCHOJB3YS NPU HEOOXOIUMOCTH KalbKyilsaTop). [IpoBOIUTH HECIOXHBIE MCCIEeIOBaHUS,
TPEYroJIbHUK. CBSI3aHHBIE CO CBOWCTBAMHU APOOHBIX YHCEN, OMUPAACh HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCIE C
N3mepenune YIJIOB. | MCTIOJI30BAaHUEM KaJIbKYJSTOpPA, KOMIIBIOTEpA). BBIMOMHATH NPUKUAKY M OIEHKY B XOJe




Tpaucnoptup.
Kpyrossle quarpaMmsl.

BbIYMCIICHUM. Pacrio3HaBaTh Ha uepTelkax, pUCYHKAx, B OKPYKAIOIEM MHUPE Pa3Hble BHUIbI YIJIOB,
MPUBOANTH TPUMEPHI AaHAIOTOB 3TUX (PUTYp B OKpyXkaromeM mupe. M300paxxaTs yIiibl OT PyKH U C
IIOMOILBIO YEPTEXHBIX HHCTPYMEHTOB. M300pakaTh yIiibl OT PYKM M C IOMOILBIO UYEPTENKHBIX
UHCTpyMeHTOB. M300pakaTh yribl Ha KietyaTod Oymare. MoaenupoBaTh pa3iU4HbIE BHJIBI YIJIOB.
BepHo uncnonb3oBaTh B peud TEPMHUHBI: yroj, CTOpPOHa yIJia, BEpLIMHA YIjla, OMCCEKTpuca yria,
TYIOW yroj, IIpsSAMOW YroJl, OCTPBIA YroJl, pPa3BEpHYTBIA Yroj; YEpPTEXKHBIM TPEYroJIbHUK,
TpaHcnopTup. M3MepsaTh ¢ MOMOIIBI0 MHCTPYMEHTOB U CPAaBHUBATDH BEJIIMYMHBI YTII0B. CTPOUTH YIIIBI
3aJJaHHOI BEJMYMHBI C MOMOIIBIO TpaHcnopTupa. M3Bnekars nHpoOpMaMiO U3 TabIHIl U AUATPaAMM,
BBINOJIHATh BBIYMCIICHUS O TaOJIMYHBIM JaHHBIM, CPAaBHUBATh BEJIMUYUHBI, HAXOAUTh HAUOOJbILNE U
HAaMMCHBIIME 3HA4YeHUs U Jp. BpmMonHATE cOOp uWHPOpMAIMKM B HECIOKHBIX CIydasx,
OpPraHu30BbIBaTh MH(POpPMALMIO B BHJE TaOIMIl W JuarpaMM, B TOM 4YHCIE C IIOMOIIbIO
KOMIIBIOTEPHBIX IporpaMM. [IpuBoANMTH mHpUMEpbl HECIOXKHBIX KiIacCU(UKALMA M3 pazIudHbIX
obacTeil XKHU3HHU.

MHuoxecTBa. [Tonsatne  mHOXecTBa. | [IpHBOAMTH TPUMEPHI KOHEYHBIX M OECKOHEYHBIX MHOXKECTB M3 00JIACTH HATYPAIbHBIX U LIEJIBIX
By Obwas yacTh | yucen. Haxoauts oObequHEHNE U NTepeceyeHe KOHKPETHBIX MHOYKECTB.
MHOJKECTB. NnroctpupoBaTh TEOPETUKO-MHOKECTBEHHBIE ITOHATHUS C IIOMOILBIO KPYyroB Diiepa.
O0benuneHue OO6cyx1aTh COOTHOLIEHUSI MEKy OCHOBHBIMH UHCIOBBIMU MHOXeCTBaMH. [IpuBOAUTH IpUMEpPHI
MHOXECTB. BepHO WM | HECIIOKHBIX KIACCU(BUKAIMIA U3 PA3TUYHBIX 00JacTel )KU3HU. PemaTs KOMOMHATOpHBIE 331241
HEBEPHO. METOJOM nepedopa BapuaHTOB.
IloBTOpPEHME IToBTOpEHME, BoruncnsaTe 3HaueHMsI BBIpaKEHUH, COAepKAIUX HaTypajlbHbIEe YHCIIa, OOBIKHOBEHHBIE U IECATHUHBIE
1 0000 eHue. 00001EeHKe U | 1poOu, BHIMOIHATH peoOpa3oBanus yucelnl. BeibupaTs ciocod cpaBHEHUS YHCEN, BBIYUCICHUH,
(14 9) CHCTEMaTU3aLH MIPUMEHSTHh CBOMCTBA apu(PMETUYECKUX NEHCTBUM JIJIs palliOHATIN3alUN BEIYUCIICHUH.
3HaHWK, yMEHHH U | OCYIIECTBISATh CAMOKOHTPOJIb BBIMOIHACMBIX ACHCTBHIA H CAMOIIPOBEPKY PE3yJIbTaTa BHIYUCIICHUIA.

HAaBBIKOB 3a  Kypce
MaTeMaTUKH S Kjacca.

Pemats 3a1aun U3 peaabHON KU3HU, IPUMEHATh MATEMAaTUUECKUE 3HAHUS JJIs pEeLICHUS 3a1a4 U3
Jpyrux y4yeOHBIX MpeaMeToB. PemaTs 3a1aum pa3HbIMH  CIOcO0aMM, CpPaBHHUBATH
CHIO0CcOOBI pelIeHMsl 3a/1a4H, BBIOMPATh PallMOHAJIbHBIN c110co0.
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