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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no npeamery «MaremaTtuka» st o0ydaroniuxcs 4 Kjgacca COCTaBleHa Ha
ocHOBe TpeOoBaHWIi K pe3ynbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTEeIbHON IPOrpaMMEI
HAuaJIbHOTO 00Iero oOpa3oBaHMs, MpencTaBieHHBIX B dDenepalbHOM TrocynapcTBEHHOM
00pa3oBaTeNIbHOM CTaHIApPTEe Ha4yalbHOro o00mero obOpasoBaHus, a Takke IlpumepHOit
mporpaMmbl BOCIIUTAHUA.

B nauyanpHO# mIKOJIe M3ydeHHE MAaTEeMaTHKH HMEET 0C000e 3HaYeHUE B PA3BUTUH MIIJIIETO
HIIKOJIbHHUKA. HpI/IO6peTéHHBIe UM 3HAHHSA, OIBIT BBIIOJHCHHUA MPCAMCTHBIX W YHHUBCPCAJIBHBIX
JCUCTBUI HAa MaTeMaTHYECKOM MaTepuase, MepBOHAYaIbHOE OBJAJCHHE MaTeMaTHYeCKUM
S3BIKOM CTaHYT (YHJAMEHTOM OOYy4YeHHsS B OCHOBHOM 3BEHE WIKOJBI, a TaKkxke OyayT
BOCTPEOOBAHBI B )KU3HHU.

N3ydyeHne MaTeMaTHMKUd B HA4ajJbHOW IIKOJE HAIPaBJICHO HAa JOCTH)KEHHE CIIEAYIOIIUX
00pa30BaTeNbHbIX, PAa3BUBAIOLINX LIEJIEH, a TAK)KE Leed BOCIUTaHUS:

1. OcBoeHue HauaNbHBIX MATEMATUYECKUX 3HAHUI — IMOHMMaHUE 3HAYE€HUS BEJIMYMH U CIOCOO0B
X WM3MEpEHHs, HMCIIOJIb30BaHHE apU(PMETHUIECKHX CHOCOOOB ISl pa3pelIeHus] CIOKETHBIX
cuTyauui; opMupoBaHre yMeHMs pellaTh ydeOHble W MPAKTUYECKHE 3a/aud CpelICTBaMU
MaTeMaTHKH; paboTa ¢ aTOPUTMaMH BBHITIOJTHEHUS apU(METHUECKUX ACHCTBHI.

2. ®opmupoBaHue (QYHKIHMOHAIBHOW MaTeMaTHMYeCKOW TIpaMOTHOCTH MJIAJUIETO IIKOJIbHUKA,
KOTOpast XapakTepU3yeTcss HAJMYMEM Y HErO OIbITa PEUIeHHs y4eOHO-TI03HABATEIbHBIX U
y4eOHO-TTPAaKTUUYECKUX 3a/1a4, TIOCTPOCHHBIX HAa MOHUMAHUU U IPUMEHEHUH MaTEeMaTHYEeCKUX
OTHOIIEHUH («YacTh-LENI0e», «OOJbIIE-MEHBIIE», «PAaBHO-HEPABHO», «IIOPSIOK»), CMBICIA
apupMeTHyecKuX JeicTBUM, 3aBUCHMMOCTeH (paboTa, JABMXKEHHME, HPOAOIIKUTEIHHOCTD
COOBITHSA).

3. OO0ecrieueHne MaTeMaTUYECKOTO pa3BUTHS MIIAJIIEr0 IIKOJbHUKA — (OpMHUpPOBaHUE
CIIOCOOHOCTH K MHTEJUIEKTYalbHON JAESTEIbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaKEHHUS,
MaTeMaTHYECKOM peun; yMeHHE CTPOUTh PACCYKACHUs, BBIOMPATh apryMEHTAlUI0, Pa3IndyaTh
BepHbIe (MCTUHHbBIE) W HEBEpPHbIE (JIOXHBIE) YTBEP)KIEHUS, BECTH IOMCK HH(pOpMAILUH
(mpuMepoB, OCHOBAHUH /1715 YIIOPSIOUEHHsI, BADUAHTOB U JIp.).

4. CraHoBieHHE y4eOHO-TIO3HABATEJIbHBIX MOTHBOB U HHTEpeca K H3YYEHHIO MaTeMaTUKH U
YMCTBEHHOMY TPYZY; BAKHEHIIINX KAUECTB NHTEIUIEKTYAJIbHOM AESITEIbHOCTU: TEOPETUYECKOTO
U IPOCTPAHCTBEHHOTO MBIIUIEHUS, BOOOPaXEHHS, MATEMAaTUYECKON pedn, OPUEHTHUPOBKH B
MaTEMaTHYECKUX TEPMUHAX U TIOHATHUSAX; IPOYHBIX HABBIKOB UCIIOJIb30BAHUS MATEMATHYECKUX
3HAHWUH B TTOBCEIHEBHOM KU3HU.

B ocHoBe KOHCTpyHpoBaHHUsI cojAepKaHMS M OTOOpa IUIAaHUPYEMBIX pE3YyJIbTaTOB Jiexkar
CJIEYIOIINE [IEHHOCTH MAaTeMaTHKH, KOPPEIUPYIOUIUE CO CTAHOBJIEHUEM JIMYHOCTH MIIAJIIETO
HIKOJIbHUKA:

1. noHumMaHMe  MareMaTMYecKMX  OTHOIIEHHMH  BBICTYNAaeT  CPEICTBOM  ITO3HAHMS
3aKOHOMEPHOCTEN CYyILIECTBOBAHMS OKPYKarOIIEro MHpa, ¢bakToB,
MPOLIECCOB M SBJICHUH, MPOMCXOSAIIMX B MPUPOAE U B 0OILIECTBE (XPOHOJOTHUS COOBITHIA,
MPOTSHKEHHOCTH 110 BpEMEHH, 00pa30oBaHME 1IEJIOT0 U3 YacTell, u3MeHeHue (GopMbl, pasmepa u
T.J1.);

2. MaTeMaTHYeCKHe MPECTABICHHS O YHCIIAX, BEINIHMHAX, TEOMETPHUECKIX (PUTYpax SBISIOTCS
YCJIOBHEM LIEJIOCTHOTO BOCTIPHUSTHS TBOPEHUH MPUPOIBI U YeNIOBeKa (MaMATHUKH apXUTEKTYPHI,
COKpOBHIIA HCKYCCTBA U KYJIbTYPhl, 00BEKTHI IPUPOIbI);

3. BIaJieHUEe MAaTEeMAaTUYECKUM SI3BIKOM, JIEMEHTAMHU aJTOPUTMUYECKOTO MBIIUICHUS TO3BOJSIET
YUEHHKY COBEPIIEHCTBOBAaTh KOMMYHHUKATHBHYIO J€ATEIBHOCTh (apryMEHTHPOBATH CBOIO
TOUKY 3pEHUS, CTPOUTH JIOTMUECKUE LIETTOUKH PacCyKIEHUMN; ONPOBEPraTh WM MOATBEPKIATD
HCTUHHOCTb IPEATIOI0KEHHS).



Mitajiue MIKOJIBHUKH TIPOSIBISIOT HHTEPEC K MAaTEMAaTUYECKON CYIIHOCTH MPEIAMETOB M
SIBIICHUI OKPYIKAIOIIEH >KU3HU - BO3MOXKHOCTH WX W3MEPUTh, ONPEACIUTh BEIUYHHY, (HOopMYy,
BBISIBUTH 3aBUCUMOCTH U 3aKOHOMEPHOCTH WX PACIOJIOKEHUS BO BPEMEHH U B IIPOCTPAHCTBE.
OCO3HaHUIO0 MJIAJIIIMM IIKOJIBHUKOM MHOTHX MAaTE€MaTWYECKHX SIBJICHHH MIOMOTAeT €ro Tsira K
MOJICTTMPOBAHUIO, UTO O0JIETYaeT OCBOCHHE 00IIero crocoba pemeHus yueOHo! 3a/1a4n, a TaKKe
paboTy C pa3HBIMH CpeACTBaMH HHQPOpPMAIMK, B TOM 4YHCIe M Tpadudeckumu (Tadiwmia,
JuarpaMmma, cxema).

B HavanpbHOW MIKOJE MaTeMAaTHYEeCKHWE 3HAHUS M YMEHHS MPHUMEHSIOTCS IIKOJIBHUKOM IIPH
W3YYCHUHU  JIPYTHX  Y4eOHBIX  MPEAMETOB  (KOJMYECTBCHHBIE W  MPOCTPAHCTBCHHBIE
XapaKTEePUCTHKH, OIICHKH, pacyéTbl M MPUKUJAKA, HCIOJIb30BaHUE Tpadudeckux Qopm
npenctaBieHus uHpopMmaruu). [lproOpeTéHHbIE YYEHUKOM YMEHUSI CTPOUTH alTOPHUTMEI,
BBIOMPATh PAlMOHAIBHBIC CIOCOOBI YCTHBIX W MUCHMEHHBIX apU(PMETHYCCKHX BBIYUCICHHIA,
npuéMbl TTPOBEPKU TMPABWIBHOCTH BBIMOTHEHUS JIEHCTBUH, a TaKXkKe pa3IMYCHHE, Ha3bIBaHUE,
U300paKEeHNE TEOMETPHUYECKUX (Uryp, HAXOXKICHHE TEOMETPUYCCKMX BEIUYMH (IJIMHA,
NepUMETp, IUIONIAJb) CTAHOBATCS TIOKa3aTelisiMH  CHOPMUPOBAHHON  (PYHKIIMOHATBHON
IPaMOTHOCTH MJIQJIIIETO INKOJIBHUKA M MPEIIOCHIIKOW YCHEIIHOTO JajbHEUNIero o0ydeHus B
OCHOBHOM 3BEHE IIIKOJIBI.

Ha u3ydyeHnue marematuku B 4 Kitacce OTBOAMTCS 4 yaca B HeJelto, Bcero 136 yacos.

COJAEP/KAHUE YYEBHOI'O ITPEIMETA

OcHoBHOE cojepxaHue OOy4YeHHs B HporpaMMe INpeAcTaBieHO pasjenamu: «YHucna u
BEIMUYUHBIY, «Apupmernueckue naeucTBus», «TekctoBble 3amaun», «lIpocTpaHcTBeHHbIE
OTHOILEHUsSI U TeoMeTpuueckue Gurypoi», «MaremaTuueckass HHGOpMaLus».

Yuciia 1 BeJINYUHBI

Yucna B mpenenax MUJUIMOHA: YTEHHE, 3alMCh, MOPA3PsSIHOE CPABHEHHME YIOPSAJOUYEHUE.
Uucno, Gomnpliiee WM MEHbIIEE JAHHOTO YHUCIIA Ha 3aJaHHOE 4YMCIIO Pa3psIHbIX EIUHMI, B
3a/laHHOE YHUCIIO Pa3.

BenuunHbl: cpaBHeHNE 00BEKTOB MO Macce, JUIMHE, TUI0IIA 1, BMECTUMOCTH.

EnuHunb Macchl — LIEHTHEP, TOHHA; COOTHOIIEHUS MEXy €INHULIAMU MacChl.

Enunuibsl BpeMenu (CyTKH, HeIemsl, MECsL, TOJl, BEK), COOTHOILIEHUE MEKTy HUMHU.

Enununsl  amuHBl  (MMJUIMMETP, CAHTUMETP, JELUUMETp, MEeTp, KHJIOMETp), IUIoaan
(KBagpaTHBIN METp, KBaJApaTHBIA CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTHU (KHIJIOMETPHI B Hac,
METPbI B MUHYTY, METPhI B CEKYH/Ty); COOTHOIIIEHUE MEKy eauHuiamu B rpeaenax 100 000.

Jlonst BeIMYMHBI BpEMEHH, MaCChl, JJINHBI.

Apupmerndeckue neicTBUS

[luceMeHHOE cClIO)KEHHE, BBIYMTAHWE MHOTO3HAYHBIX 4YHCENl B INpelesiax MHUJUIMOHA.
[TucbMeHHOE YMHOXKEHUE, JIeIIEHUe MHOTO3HAUYHBIX YHMCEN Ha OJIHO3HAYHOE/ABY3HAYHOE YUCIIO B
npeaenax 100 000; nenenue ¢ ocratkom. Y MHOKeHue/ nenenue Ha 10, 100, 1000.

CaoiicTBa apuMeTHIeCKUX ACHCTBUIA U MX MpUMEHEHHUE Uit BhrauciaeHui. [lonck 3HadeHus
YUCJIOBOTO BBIPAXKEHUs, COAEpIKalero Heckoyibko aevictBuil B npenenax 100 000. IIposepka
pe3yJsipTaTa BBIYMCIEHUH, B TOM YHCJIE C TOMOUIBIO KAJIBKYJIATOPA.

PaBeHcTBO, cozepkallee HEM3BECTHBIH KOMIIOHEHT apu(PMETHYecKoro IeHCTBUS: 3aIlUCh,
HaXO0X/I€HNE HEM3BECTHOIO KOMIIOHEHTA.

YMHOKEHUE U JIeJIeHHEe BEJIMUYHUHbBI Ha 0THO3HAYHOE YHCJIO.

TexcToBbBIE 3a72a4H

PabGora c TekcToBOM 3amauel, pelieHHe KOTOPOW CONEpKUT 2—3 AeWCTBUS: aHaju3,
IIPEJICTaBICHUE HAa MOJIENH; IJIAHUPOBAaHUE U 3allMCh PELIEHUS; NPOBEPKAa PELICHUS U OTBETA.
AHanu3 3aBUCHUMOCTEM, XapaKTepU3YIOLIMX IPOLECCHl: JABMXKEHHsS (CKOPOCTb, BpeMs,
NpOiIeHHBIN MyTh), paObOThl (IPOU3BOJUTEIBHOCTD, BpeMs, 00bEM PaOOTHI), KYIJIH MPOJaKU
(L1eHa, KOJIMYECTBO, CTOMMOCTb) U PELICHHE COOTBETCTBYIOIIMX 3a/a4. 3a/ladl Ha YCTAaHOBJIEHUE
BpeMEHH (Hayasio, MPOJOJKUTEIBHOCTh M OKOHYAaHUE COOBITHS), pacuéTa KOJIMYECTBa, PacXoia,



U3MEHEeHMA. 3a/1a4l Ha HAXOXJICHUE O BEIMYUHBI, BEIMUMHBI 10 e€ fone. PazHbie criocoOb
peLIeHUs] HEKOTOPBIX BHUAOB H3ydeHHbIX 3aaad. OdopmieHue peleHus Mo JeHCTBUSAM C
HOSICHEHHEM, T10 BOIIPOCaM, C IOMOLIbIO YHCIOBOT'O BBIPAYKEHUSI.
IIpocTpaHcTBEeHHBIC OTHOLICHHS H FeOMeTpHYecKHe GUrypsbl

Harnsigaele npencTaBieHust 0 CAMMETPUU.

OKpy>XHOCTb, KpYyT: pacro3HaBaHUE U H300pa’keHHE; MOCTPOCHHE OKPYXKHOCTH 3aJaHHOTO
panuyca. [locTpoeHrne M3y4eHHBIX T€OMETPUYECKHX (PUTYp C MOMOINBIO JIMHEHKH, yroJbHHKA,
mupkyssa. [IpoctpaHcTBeHHblE reomerpuueckue (urypsl (tena): map, KyO, HMIMHAP, KOHYC,
NUPaMUJIA; Pa3INUEHUE, HA3bIBAHUE.

KonctpyupoBanue: pazdouenue GuUrypsl Ha NpsIMOYToJbHUKY (KBaApaThl), COCTaBIeHHE GUTYp
U3 IPSIMOYTOJIbHUKOB/KBaJPaTOB.

[lepumerp, niomuiaae GUrypsl, COCTaBIEHHON U3 IBYX, TPEX MPAMOYTOJILHUKOB (KBaIpaTOB).
Maremaruyeckas uHgpopmanus

Pabota c yTBep)XIECHUSMHU: KOHCTPYUPOBAHHE, IPOBEPKA HCTUHHOCTH; COCTaBJIEHUE U
IIPOBEPKA JIOTMUECKUX PACCYKIACHUM MPHU pELIeHUHN 3a]1a4.

JlaHHBIE O pealbHBIX MPOLECCaX U SBJICHUAX OKPYXKAIOIIErOo MHUpPA, MPEICTABICHHbIC Ha
IyarpaMmax, CXemax, B Tabumnax, Tekcrax. Coop MareMaTH4ecKuX IaHHBIX O 33JJaHHOM O0BEKTE
(uucne, BenuuuHe, reomerpuueckoil durype). [louck nHdopmanuu B CipaBovHON JaUTEpATYpE,
cetu MHTepHeT. 3anuch nHpOpMAIMK B TIPEATIOKEHHOM TabIuIle, Ha CTOI0YATOl TuarpaMme.

JloCTyIHBIE 3JIEKTPOHHBIE CPEACTBA 00yUEHUs1, HOCOOUS, TPEHAKEPDI, UX UCIOIb30BAHUE MO
PYKOBOACTBOM Ileflarora M camocTostenbHo. IIpaBuna Ge3omacHOi pabOTHI C 3IEKTPOHHBIMU
UCTOYHHKaMU HHpopManuu  (3JeKTpoHHas (opma ydeOHUKA, 3JIEKTPOHHBIE CIOBapH,
00pa30BaTeNIbHBIE CAUThI, OPUEHTUPOBAHHBIE HA JIETEH MJIA IIIEro MKOIBHOIO BO3pacTa).

ANropuTMBI perieHus yueOHbIX U MPAKTHUECKUX 3ajau.

YHUBEPCAJIbHBIE YYEBHBIE JEACTBUS
Vnusepcanvnvie nosnasamenvhvie yuebHvle Oeucmeusi:
OpUEHTHPOBATbCS B HU3YYEHHOM MAaTeMaTW4eCKOM TEPMHHOJIOTHH, HCIIOJIb30BaTh €€ B
BBICKA3bIBAaHUSAX U PACCYXKICHUSAX;
CpaBHUBaTb MaTeMaTH4YeCKUe OOBEKTHl (UMCia, BEIWYMHBI, TI'€OMETpUYecKue QUrypsi),
3anychiBaTh NpPHU3HAK CpaBHEHMS; BbIOMpATh METOJ pELIEHUS MaTeMaTH4ecKOM 3a/auyu
(amroput™M AEHCTBUS, MPUEM BBIYMCICHMS, CIOCOO peIleHUs, MOJIECTUPOBAHHME CUTYaIUH,
nepe0op BapHaHTOB);
OoOHapy>KUBaTh MOJIENIN U3YUEHHBIX F€OMETPHUUECKUX (DPUTYpP B OKpPY’KAIOIIEM MUPE;
KOHCTPYHpPOBaTh I€OMETPUYECKYI0 (pUrypy, o0Jajarollyr0 3aJaHHBIM CBOWCTBOM (OTpPE30K
3aJJaHHOM JUIMHBI, JIOMaHas ONpeesIEHHON AJTMHBI, KBapaT C 3aJaHHBIM IIEPUMETPOM);
KJ1acCu(pUIUpPOBaTh OOBEKTHI MO 1 - 2 BEIOpaHHBIM MpPU3HAKAM;
COCTaBJIATh MOJENIb MaTEMAaTHUECKOHN 3a]a4ul, IPOBEPSITH €€ COOTBETCTBUE YCIOBHSIM 3a/1a4H;
OTIpEeEIIATH C MOMOIIBIO HU(POBBIX U aHATOTOBBIX IPHUOOPOB: Maccy MpeaMeTa (3JEeKTPOHHBIE
U TUPEBBIE BECHI), TEMIIEpaTypy (IpalyCHUK), CKOPOCTh JIBUKEHUS TPAHCIOPTHOTO CPeNICTBa
(MakeT cruoMeTpa), BMECTUMOCTD (C IIOMOILBIO U3MEPUTEIBHBIX COCYIIOB).
Paboma c ungopmayueri:
MIpeICTaBIATh HHPOPMAIMIO B pa3HbIX Gopmax;
U3BJIEKaTh U MHTEPIPETUPOBATH MH(POPMALIUIO, NIPEJICTABICHHYIO B Ta0lMIle, Ha AUarpaMMme;
HCIIOJIb30BaTh CIIPABOYHYIO JUTEPATypy AJs MOoucka HHPopmaluu, B ToM urcie HtepHer (B
YCJIOBUAX KOHTPOJIUPYEMOTO BBIXO/A).
Vuusepcanvnvie KommyHuxamugnvle yuebHvle 0eucmeus:
HCII0JIb30BaTh MAaTEMAaTHUYECKYI0 TEPMUHOJIOTHIO JUIS 3alMCH PEIICHHS HPEIMETHOW WM
MPAaKTUYECKOU 3a71a4u;
NPUBOANUTH TIPHUMEPHl U KOHTPIPHUMEPHl [UIS TMOATBEPXKICHHS/ONMPOBEPKEHUSI BBIBOJIA,
TUIIOTE3BI;
KOHCTPYUPOBATh, YUTATh YUCIOBOE BHIPAKCHUE;



OIMCHIBATH MPAKTUYECKYIO CUTYAIHIO C UCIOJIb30BAHUEM H3YyYCHHON TEPMUHOJIOTHH;
XapaKTepu30BaTh MaTeMAaTUYECKUE OOBEKTHI, SIBIEHUS U COOBITHS C IOMOIUBIO M3YYEHHBIX
BEJIMYHH;

COCTABJIATh MHCTPYKLUIO, 3alIUChIBATh PACCYXKACHUE;

WHUIMAPOBATh OOCYKJEHHME pAa3HbIX CIIOCOOOB BBIMOJHEHHS 3aJaHMsl, TMOUCK OLIMOOK B
PELICHUH.

Yhueepcanvhvle pecyiamusnbie yuebnvie 0eucmeusi:

KOHTPOJIMPOBAaTh IPABUIBHOCTh M IOJHOTY BBINOJHEHUS alropuTMa apu(pMeTHYecKOro
JeWCTBUS, pEIICHHs TEKCTOBOH 3a/1a4H, IOCTPOCHUS T€OMETPHUECKON (PUTYPBI, U3MEPEHUS;
CaMOCTOSITEJIbHO BBINOJIHATh PUKUAKY M OLIEHKY pe3yJibTaTa U3MEPEHUH;

HAXO/UTh, UCHPABIATh, MPOTHO3HPOBATH TPYJHOCTH M OWIMOKM M TPYAHOCTH B PEIICHUH
y4eOHOM 3a/1a4Hu.

Coemecmuas desmenbHOCMb.!

y4yacTBOBaTb B COBMECTHOH JEATEIbHOCTH: JIOTOBApUBAThCd O CHOcO0E  pelIeHus,
pacrpenenarts padoTy MEXAy WICHaMH TpyHmbl (HalmpuMep, B ciydae pelieHHs 3anaad,
TpeOyroumx nepedopa GOIBIIOr0 KOJIMYECTBA BAPHAHTOB), COIJIACOBBIBATH MHEHHS B XOJ€
MTOVICKA JIOKA3aTeIhCTB, BHIOOpA PAIMOHAILHOTO CIIOC00a;

JIOTrOBAapUBATHCS C OJTHOKJIACCHUKAMU B XOJI€ OPraHU3aI[MM MPOEKTHONW paboThl C BEJIMYMHAMU
(cocTraBneHne pacrucaHus, MOJCYET JACHET, OIICHKa CTOMMOCTH M Beca TMOKYIKH, POCT U BeC
YeJ0BeKa, NMPUONMKEHHAS OLIEHKA PAaCCTOSHUI M BPEMEHHBIX HHTEPBAJIOB; B3BEINMBAHUE,
M3MEpEeHUE TEMIIEPaTyphl BO3AyXa U BOJBI), TeOMETpHUECKUMH (purypamu (BBIOOpP GOpPMEBI U
JeTaied Npu KOHCTPYMPOBAaHUM, DPAcYE€T M pa3MeTKa, MNPUKUAKA U OLIEHKa KOHEYHOI'o
pe3yibTaTa).

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne MaTeMaTUKHU B 4 Kjacce HANPaBJIEHO Ha JOCTH)KEHUE 00YyYaIOIMMHUCS JINYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOECHHUS yU€OHOI0 IpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
B pesynbrare usydyenus npeamera «Matematuka» y oOydaromerocs 0yayT chopMHUpPOBaHbI
CJIEAYIOIINE JIMYHOCTHBIE PE3YIbTATHI:
0CO3HaBaTh HEOOXOIMMOCTh N3YUEHUS] MATEMATUKHU JUUIsl QAN TallMK K )KU3HEHHBIM CUTYaIUsIM,
JUIS pa3BUTHA OOIIEH KyJIbTYphl YEIOBEKA;
Pa3BUTHSI CHOCOOHOCTH MBICIIHUTD, PACCYKIaTh, BBIABUIaTh MPEANOI0KEHUS U JOKA3bIBATh WIN
OTpOBEprarTh Ux;
MPUMEHATh MPaBUIa COBMECTHOW JIEATENBHOCTH CO CBEPCTHUKAMH, MPOSIBISATH CHOCOOHOCTh
JIOTOBApUBATHCS, JIMTUPOBATH, CJIEI0BaTh YKa3aHUSIM, OCO3HABATh JIUYHYIO OTBETCTBEHHOCTh U
00BEKTUBHO OLICHWBATh CBOM BKJIAJ] B OO pe3ynbTar;
OCBaMBaTh HaBBIKM OpraHU3aIMK 0€30I1aCHOrO MOBEIECHUS B MH()OPMALIMOHHON CpeE;
MIPUMEHITh MAaTEMATUKY JUISl PELIEHUS MTPAKTUYECKUX 3a/1a4 B IOBCEJHEBHOW >KU3HM, B TOM
qyclie MPH OKa3aHWU MOMOIIM OJHOKJIACCHHUKAM, JETSM MIAJIIEro BO3pacTa, B3POCIBIM U
MTO>KUJIBIM JTFOJSIM;
paboTaTh B CUTYyalMsX, PACIIUPSIOMIUX OINBIT MPUMEHEHHS] MaTeMaTUYeCKUX OTHOUICHWN B
peaJIbHOM JKU3HM, NTOBBIIAIOIINX HHTEPEC K NHTEIIEKTYaIbHOMY TPYAY U YBEPEHHOCTH CBOMX
CHJIax MpU PELICHUH MTOCTaBJICHHBIX 33]1a4, YMEHHE MPEOI0JIeBaTh TPYAHOCTH;
OLIEHUBATh MPAKTUYECKHE U y4eOHBbIe CUTYaIlMM C TOYKH 3PEHUS BO3MOXHOCTHU MPUMEHEHHS
MaTeMaTHUKU A PAalUOHANBHOTO M 3((EKTUBHOIO pEIICHUs] YYEOHBIX M KU3HEHHBIX
npobiuem;
OLIEHUBATh CBOM YCIIEXH B U3yUYEHHH MaTEeMaTUKU, HAMEYaTh IIyTH YCTPAHEHUS TPYIHOCTEH;



e CTPEMHUTHCS yINIYONSATH CBOM MAaTeMaTUYECKUE 3HAHUS W YMEHUS; TOJIb30BaThCS
pa3sHoOOpa3HbIMU  WH(GOPMAIMOHHBIMH ~CPEICTBAMHU U PEHICHUS TPEIUIOKCHHBIX U
CaMOCTOSITENILHO BBIOPAHHBIX YUeOHBIX MPoOeM, 3a/1ad.

METANPEIMETHBIE PE3YJIbTATHI

K koniy oOyuenust y oGyuatomnierocst GOpMHpYIOTCS CIEAYIOIINE YHUBEpCalbHbIE YueOHbIE
JICUCTBUA.

YHuBepcajibHble MO3HABATEJIbHbIE YUeOHbIE JeCTBUSA:

1) Fazoevle n0cuueckue Oeticmeusi.

e YCTaHABIMBATh CBSI3U U 3aBHCHUMOCTH MEX]Y MaTeMaTHYeCKUMHU OOBEKTaMHu (YacTh-LIEN0e;
IIPUYMHA-CIIEJCTBUE; MPOTSHKEHHOCTD );

e TMpUMEHATH ©a30Bble JIOTMYECKHWE YyHHUBEpCAlbHbIC JEWCTBUSA: CpaBHEHHE, aHaJM3,
knaccudukanus (TpynmupoBka), 00001eHue;

e MpuOOpeTaTh MpaKTUYECKUE rpauuecKue U U3MEPUTENbHBIC HABBIKH JJIs1 YCIECIIHOTO PEIICHUS
y4eOHBIX U JKUTCHCKHX 3a]1a4;

e TMPEACTaBIATH TEKCTOBYIO 3ajady, €€ pelleHHe B BUIEC MOJEIH, CXEeMbl, apu(pMeTHIEeCKON
3aIMCH, TEKCTa B COOTBETCTBHH C TIPEIOKCHHON YI4eOHOH TIPOOIEMOIA.

2) Bazosvie ucciedosamenveKue 0etucmeust:

e MPOSIBJIATH CIIOCOOHOCTH OPUEHTHUPOBATHCA B Y4eOHOM MaTepHualie pa3HbIX Pa3/esioB Kypca
MaTeMAaTHKH;

e T[IOHMMaTh M QaJI€KBaTHO MCIOJIb30BaTh MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHIO: pa3jINyaTh,
XapaKTepU30BaTh, UCIIOJIb30BATh ISl PEIICHUS YUeOHBIX U MPAKTHUYECKUX 3a7a4;

e IMPUMEHSATH U3yYEHHBIE METObI IO3HAHUSI (U3MEPEHNE, MOJEINPOBAHKE, IIEPeOOp BApUAHTOB).
3) Paboma c ungopmayueti:

e HAXOJUTh U MHCHOJb30BaTh JJS pELICHUS YYEOHbIX 3a/lad TEKCTOBYIO, TI'padUUecKyro
MH(OPMAIIHIO B Pa3HBIX UCTOYHUKAX WH()OPMAIIMOHHON CPEIBI;

e UUTaTh, MHTEPIPETUPOBATH IpapUUeCKH NPEICTaBICHHYI0 HH(pOpManuoo (cxemy, Tadnuily,
auarpammy, Apyryrio MOJIeNb);

e MPEACTaBIATH HHPOPMAIHIO B 3a1aHHON (hopMe (IOTOTHATH TaOIUILy, TEKCT), POPMYIUPOBATH
yTBEpKIeHHE IO 00pa3ily, B COOTBETCTBUU C TPeOOBaHUAMH y4eOHOH 3a/1auu;

e T[pUHUMATh IpaBWia, 0€30IaCHO MCHOJIb30BaTh IpeaIaraeMble 3JIEKTPOHHBIE CPENCTBA U
WCTOYHUKU WH(POPMAITUH.

YHuBepcajibHble KOMMYHUKATHBHBbIE yueOHbIe 1eiiCTBHA:

e KOHCTPYUpPOBAThb YTBEPXKACHHUS, NPOBEPATh MX HCTUHHOCTb, CTPOUTH JIOTUYECKOE
paccyx/1eHue;

e HCHOJB30BATh TEKCT 3aJaHMs Ui OOBSCHEHHs Clocoba M XoJa pelIeHUs MaTeMaTU4eCKOH
3a/1a4y;

e (opmMynupoBaTh OTBET;

e KOMMEHTHUPOBATh MPOLIECC BBIYMCIECHUS, MOCTPOEHUS, PEIHICHUS; OOBACHATH MOTYyYCHHBIN
OTBET C UCMOJIb30BAHUEM U3yUYEHHOW TEPMHUHOJIOTHH;

e B IIpOIECCE JUAIOrOB MO OOCYKIEHUI0 H3YYEHHOrO MaTepuaja — 3aJlaBaTh BOIPOCHI,
BBICKA3bIBaTh CY)KJIEHUS, OICHUBATh BBICTYIUICHHUS] YYACTHUKOB, MIPUBOJIUTH NOKA3aTEIbCTBA
CBOEH MPaBOTBHI, MPOSIBIIATH ITUKY OOILIECHUS;

e CO03/1aBaTh B COOTBETCTBHH C y4eOHOM 3a7aueil TeKCThl Pa3HOTO BUJA - OMMCAHUE (HarpuMep,
reoMeTpUUYecKoil pUrypsl), paccyxaeHue (K mpuMepy, Npu peleHUuH 3aJadyu), UHCTPYKLHUS
(Hanmpumep, U3MEPEHHE ITTUHBI OTPE3KA);

e OpHEHTHPOBAThCSI B  aJIrOpUTMax: BOCIIPOU3BOJUTh,  JIONOJHSATh,  UCIPABIATH
ne(popMHUpOBaHHbIE;

e  COCTaBJISATH 10 AHAJIOTUY;

e CaMOCTOATEIHHO COCTABISATH TEKCTHI 3a/IaHUH, AaHAJIOTUYHBIE TUITOBBIM U3YUCHHBIM.
YHuBepcaibHbIe peryJssTUBHbIEC YUeOHbIe 1eCTBUSA:

1) Camoopeanuzayus:



e IUIAHMPOBATh OJTallbl MPEACTOSIICH pPabOTHI, OMPENCIATh IOCIEAOBATEILHOCTh yIEOHBIX
JIEHCTBHI;

e BBINOJHATH MMPaBUiIa OE30MACHOTO HCIIOJL30BAHHUS DIICKTPOHHBIX CPEJICTB, MpE/IaracMbiX B
nporecce 00yueHHUsI.

2) Camoxonmponnw:

e OCYIIECTBIIATH KOHTPOJIb IIPOIIECCA M PE3YJIbTaTa CBOEH JEATEIbHOCTH, 00BEKTHBHO OLICHUBATH
ux;

e BBIOMpATh M IIPH HEOOXOIMMOCTH KOPPEKTHPOBATH CIIOCOOBI ICHCTBHIA;

e HAXOJWTh OIIMOKM B CBOE paboTe, yCTaHaBAMBATH WX IPHYMHBI, BECTH IOMCK IyTeH
MPEOIOJICHHUS OIIHOOK.

3) Camoouyenka:

e TPEIBHIETH BO3MOXKHOCTH BOSHHKHOBEHHUS TPYAHOCTEMN M OIIHUOOK, PEyCMaTPUBATh CIIOCOOBI
uX npeaynpexaeHus (GopmynupoBaHue BOIPOCOB, 00palleHre K YIeOHUKY, TOMOTHUTEIBHBIM
cpeacTBaM OO0YYEHHUS, B TOM YUCIIE DJIEKTPOHHBIM);

e  OIIEHMBATh PAlMOHAILHOCTH CBOUX JEHUCTBHI, JaBaTh KM KAYCCTBEHHYIO XapaKTEPHCTHKY.
CoBMecTHAasI 1eATEIbHOCTD:

e Y4acTBOBaTh B COBMECTHOM JIEATEIBHOCTH: PACHPEAEIATh paboTy MEKIY WICHAMH TPYIIIbI
(mampuMep, B cilydae peIIeHHs 3a1ad, TPeOyrommx repedopa OONBIIOr0 KOJMYECTBa
BapUaAHTOB, IIPUBEICHHS IIPUMEPOB ¥ KOHTPIIPHMEPOB);

e COIVIACOBBIBATL MHEHHUS B XOJI€ TOMCKA JIOKa3aTeIbCTB, BHIOOpA pallMOHAIBHOTO Crocoba,
aHanm3a uHpopMaImy;

e  OCYIIECTBIIATH COBMECTHBIM KOHTPOJb M OLEHKY BBINOJHIAEMBIX JIEHCTBHIMA, MPEIBHICTH
BO3MOKHOCTh BO3HMKHOBEHHS OMIMOOK ¥ TPYIAHOCTEH, IpeaycMarpuBaTh IyTH HX
ey NpPesKICHHS.

NPEIMETHBIE PE3YJIbTATbHI
K koH1y 00y4enus B 4 kinacce oOydaromuics HAyqUTCS:

e  YHTaTh, 3alUCHIBATH, CPABHUBATH, YIOPSI0YMBATh MHOTO3HAUHBIE YHCIIA;

e HAXOJUTh YUCIO OOJblIEee/MEHbIIEe JAaHHOIO YMCIa Ha 33JaHHOE YMCIO, B 33JaHHOE YHUCIIO
pas;

e BBHINOJHATH apu(pMeTHIECKHE ACUCTBHS: CIIOKEHNE W BEIYMTAHHE C MHOTO3HAYHBIMHU YHCIIAMA
nuceMeHHoO (B mpenenax 100 - ycTHO);

e YMHOXXEHHE U JIeJICHHEe MHOTO3HAYHOT'O YMCJIa Ha OTHO3HAYHOE, IBY3HAYHOE YHCIIO MMCEMEHHO
(B mpenenax 100 - ycTHO);

e JICNIGHHE C OCTaTKOM — mucbMeHHO (B mpezaenax 1000); BBIYUCIATH 3HAYEHHE YHMCIOBOTO
BBIpaXXKEHHUS (CO CKOOKaMu/0e3 CKOOOK), COAEpIKaIlero JEeHCTBUS CIIOKEHUS, BBIYUTAHUS,
YMHOXXEHUSI, JISJIEHUS] C MHOTO3HAYHBIMH YU CIIAMH;

e  HCHOJB30BAThH IPU BBIYMCICHUAX U3yUE€HHBIE CBOWCTBA ApU(PMETUUECKUX JICHCTBUIA;

e  BBHINOJHATH NPUKUIKY PE3YyIIbTaTa BEIYHACICHUH;

e OCYIIECTBJIATH IPOBEPKY TMOJYYEHHOI'O pe3yiapTara [0 KPUTEPHSIM: JIOCTOBEPHOCTh
(peanbHOCTh), COOTBETCTBUE IIPABUITY/alITOPUTMY, a TAK)KE C IIOMOIIBIO KaJIbKYJISITOPA;

e HAXOAWUThH JIOJIO BEJIMYMHBI, BEJIMUMHY IO €€ J0Ji€; HAXOAUTh HEU3BECTHBIM KOMIIOHEHT
apu(METHIECKOTO JEHCTBUS; WCIOJIB30BATh €AWHUIBI BEIWYWH JUIS TPH PEHICHUH 33134
(MHa, Macca, BpeMsi, BMECTUMOCTb, CTOMMOCTb, TUIOIIA/b, CKOPOCTH);

e  WCHOJB30BATH MIPH PEIICHHUH 32,124 €IUHHIIBI JITHHBI (MAJUTUMETP, CAHTUMET, IEIIUMETp, METP,
KUJIOMETp), Macchl (rpaMM, KWJIOTpaMM, LIEHTHEp, TOHHA), BpeMEeHH (CeKyHJa, MHUHYTa, 4ac;
CYTKH, HeJIeJIsl, MECSII], TO, BEK), BMECTUMOCTH (JIUTP), CTOUMOCTH (Komeiika, pyOiib), miionaau
(KBasipaTHBIM METp, KBAJAPATHBIM JAeUMETp, KBaJAPATHBIM CAHTUMETP), CKOPOCTH (KMIIOMETD B
qac, METp B CEKYHAY);

e HCHOJB30BAThH MPH PEIICHUH TEKCTOBBIX 33/1a4 M B MPAKTUYECKUX CUTYaIUSIX COOTHOIICHUS
MEXJIY CKOPOCTbIO, BPEMEHEM WU MPOHAEHHBIM IyTe€M, MEXAY HPOU3BOAUTEIBHOCTHIO,
BpeMeHeM U 00BEMOM paboThI; ONPENENATh ¢ IOMOLIBIO U(PPOBBIX U AHAJIOTOBBIX MPUOOPOB



Maccy MpeaMeTa, TeMmueparypy (Hampumep, BOJbl, BO3JIyXa B IIOMEIIEHUH), CKOPOCTb
JBYDKEHUS TPAHCIIOPTHOT'O CPEJICTBA;

OIPEAEIATh C MOMOILBI0O M3MEPUTEIBHBIX COCYJOB BMECTHUMOCTB; BBIIIOJIHATH NPUKUIKY U
OLIEHKY pe3yJbTaTa U3MEPEHMUIA;

pemaTh TEKCTOBbIE 3a7jauu B 1—3 1eHCTBHS, BBIOIHATH TPeoOpa30oBaHue 3aJaHHBIX BEITUYHH,
BbIOMPATh IPU PELICHUU NOIXOAAIINE CIIOCOObI BBIYUCICHUS, COYETasl YCTHbIE U TMCbMEHHbIE
BBIUUCIICHUS U HCIIOJIB3YsI, IPU HEOOXOIMMOCTH, BBIYHCIUTEIbHBIC YCTPOWCTBA, OLICHUBATH
IIOJIyYEHHBIH pe3ysbTaT M0 KPUTEPUAM: JOCTOBEPHOCTH/PEAIbHOCTh, COOTBETCTBUE YCIIOBHIO;
pelarh NpakTUYECKUE 3a]a41, CBSI3aHHbIE C IOBCEHEBHOMN XKU3HBIO (Ha MOKYIIKH, IBU)KEHUE
U T.I.), B TOM 4HUCJIE, C U30BITOYHBIMH J@HHBIMH, HAaXOJUTh HEAOCTAIOLIYI0 HH(OPMAIIHIO
(mammpumep, W3 TAOIMI, CXE€M), HAXOAWTh W OLEHHUBATH PA3JIMYHBIE CIIOCOOBI pEIIeHUS,
UCIOJIb30BATh MOAXOAIINE CIIOCOOBI IPOBEPKHU;

pa3nuyarth, Ha3bIBaTh TE€OMETPUYECKHE (PUTYPBI: OKPYKHOCTh, KPYT; H300paxaTh C IOMOIIBIO
LUPKYJIS U JIMHEHKU OKPY>KHOCTb 33JJaHHOT'O PajInyca;

pa3nuyath M300paKEHUSI MPOCTEUIIMX MPOCTPAHCTBEHHBIX (QUTyp: IIapa, KyOa, HMIHHIPA,
KOHYcCa, MUPaMUbI;

pacrno3HaBaThb B IPOCTEHMIIMX CllydyasxX HPOEKLUUU IPEIMETOB OKPYKAIOIIEro MHpa Ha
IJIOCKOCTH (T10J1, CTEHY);

BBIINIOJIHATH pa3OueHue (1MoKa3blBaTh HA PUCYHKE, YEPTEXkKE) MPOCTENIed cocTaBHON (DUTYpPBI
Ha MPSAMOYTOJBHUKHU (KBaJpaThbl), HAXOAUTh NMEPUMETP U IUIOIAAb (UIYp, COCTABIEHHBIX W3
JBYX TpeX MPSMOYIOJbHUKOB (KBaJpaToB);

pacrio3HaBaTh BepHbIEe (UICTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKACHUS; IPUBOAUTE IIPUMED,
KOHTpIIpUMED;

¢dbopmMynMpoBaTh  yTBEpKIEHHE  (BBIBOJA),  CTPOMTb  JIOTHUECKHE  PACCYKIEHHS
(oaHO/ABYXIIATOBBIE) C UCTIONB30BAHUEM M3YUYEHHBIX CBSI30K; KIIACCH(PHUINPOBATH OOBEKTHI MO
3aJJaHHBIM/CaMOCTOSITEIbHO YCTAHOBJIIEHHBIM OJTHOMY, ABYM IPU3HAKaM;

U3BJIEKaTh M HCIIOJIb30BaTh JJISl BBINOJIHEHUS 3aJaHUi M pelleHus 3anad HHEGOpMaluio,
MIPEJCTABICHHYIO B MPOCTEHIINX CTOIOUYATHIX AUAarpaMMax, TabJIMIax ¢ JaHHBIMHU O peabHbIX
mpoueccax M SBJICHHMSIX OKpYXKAloUlero Mupa (Hampumep, KalleHJapb, paclucaHHUe), B
npeaMeTax MOBCeTHEBHOM JKU3HU (HalIpUMep, CUeT, MEHI0, Mpaic-I1ucT, 00bsBICHNE);
3aMoJNHATh JAHHBIMU NPEUIOKEHHYI0 TaOJuIly, CTOJI0uYaTyi0 JIuarpaMmy; HCIIOJIb30BaTh
(dopManu30BaHHbIE OMMCAHMS IOCIEI0BATEIbHOCTH JEMCTBUH (ANrOpUTM, IUJIaH, CXeMa) B
MPaKTUYECKUX U YUEOHBIX CUTYaLUsX;

JIOMIOJTHATD AITOPUTM, YHOPSI0UMBATh 1Iard ajJropuTMa; BbIOMpPATh paliMoOHAbHOE PEIICHUE;
COCTaBJISITh MOJIENIb TEKCTOBOM 3a/1a4M, YUCIIOBOE BHIPAKEHUE;

KOHCTPYMPOBATh XOJ PEIICHNs MaTEMaTUUECKOH 3a7auu;

HaXOJUTh BCE BEPHBIE PEILICHUS 3aJa4l U3 MIPEITI0KEHHBIX.
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1. | Yucna 13 1 Yucrna B mpeaenax MAUIHOHA: | YIIpaKHEHUs: ycTHast U mucbMeHHast | https://resh.edu.ru/subject/12/4/

YTCHUC, 3alliCh, IMOPA3PATHOC

CpaBHEHHUE,  YIOPSIOUYCHHE.
Yucio, OoubliIee HIIH
MEHbIIIEE  JaHHOTO  4YHcIa
Ha 3aJaHHOE YHCIIO
pa3psIHBIX eIMHUILI, B
3aJJaHHOE YHCIIO pas.
CBolicTBa MHOT'O3HA4YHOTO
yucaa. JlomojaHeHwe 4wMcla
bi (o) 3aIaHHOTO  KPYIJIOTO
qpciia

paboTa ¢ ynciaMu: 3aruch
MHOT'03Ha4HOI'0 YHCJIA, €TO
IPEJICTaBJICHNUE B BUJE CYMMBI
paspsAHbIX CIAaraeMbIX; KJIAacChl U
pas3psizibl; BEIOOP YKCEN C 3a/1aHHBIMU
CBOMCTBaMHM (UMCIIO pa3psAHBIX
€MHMUII, YETHOCTD U T. [I.).
MoenupoBaHHE MHOTO3HAYHBIX
Yycell, XapaKTepPUCTUKA KJIACCOB U
pa3psA0B MHOTO3HAYHOIO YHCIA.
VY4eOHblil quanor: GopmMyIrpoBaHUE
Y IIPOBEPKA UCTUHHOCTH
YTBEPXKACHUS O UHCIE. 3alKCh YUCIA,
o0Jaarolero 3aJJaHHbIM CBOMCTBOM.
HaspiBanue 1 00bsICHEHNE CBOMCTB
yucia: 4€THOe/HEUETHOE, KPYTIIOe,
TpEX- (4eThIPEX-, MSATU-, IECTH-)
3HAYHOE; BEJIEHUE MaTEMaTUYECKUX
3anuceil. PaboTa B mapax/rpynmnax.
YnopsanoyeHne MHOTO3HAYHBIX
yucen. Knaccugukanus yucen no
OJIHOMY-/IBYyM OCHOBaHUSIM. 3aIllCh
00111er0 CBOMCTBA IPYMIIBI YUCET.
[IpakTuueckue pabOTHI:
YCTaHOBJIEHHE ITPaBUJIa, IO KOTOPOMY
COCTaBJIEH PsJ] UHCEIN, TPOJOJIKEHHE
psna, 3al0JIHEHUE IPOITYCKOB B PAAY
YHCell; ONKMCaHKE TOJIOKEHUS YHciia B
psAay 4ucen
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BenuuuHbL: cpaBHEHHE
00BEKTOB 10 Macce, JJINHE,
ILJIOIA/IH, BMECTHMOCTH.
EIII/IHI/ILIBI MacCChbl — HeHTHep,
TOHHA;, COOTHOIICHHUS MEXIY
CAUHHUIIaMU MACCHI.

EnuHuIb BpeMeHu (CYTKH,
HEJIesl, MECSIIL, TO1, BEK),
COOTHOIIICHUE MEXK]Ty HUMH.

Kanennaps.

Enunuiibr JUTHUHBI
(MuILIMMETP, CaHTUMETD,
JEeIUMETP, MeETp,
KHJIOMETP ), IO I
(KBaIpaTHBIM

METp, KBaJpaTHbIN JCLH-
METp, KBaJIpaTHBIN
CaHTHMET)), BMECTUMOCTH
(qutp),

CKOPOCTH (KHJIOMETPHI

B 4ac, METPHI B MUHYTY,
METPBI B CEKYHTY);
COOTHOILIEHUE MEXIY
equHuaMu B mpenenax 100
000.

Jlo1st BeTMYMHBI BpEMEHH,
Macchl, JUIUHBI

Ob6cyxneHune IIPAKTUYECKUX
cutyauuil. PacnosnaBanue
BEJIMYMH, XapaKTEPU3YIOIUX TPOLECC

JBUKECHHUS (ckopocTb, BpeMs,
paccrosiHue), paboThl
(IpOU3BOAUTENBHOCTh TPYHA, BpEMs
paboTHI, 00BEM paoor).

YcTraHoBIEHHE 3aBUCUMOCTEN MEXKIY
BeIMYMHAMU.  YTOPAJIOUEHUE IO
CKOPOCTH, BpEMEHH, Macce.
MonennpoBaHUE: COCTaBIEHUE CXEMbI
JBUKEHUS, paOOTHI.
KommenTtuposanue. Ilpencrasnenue
3HAUEHUS BEIMYMHBI B  Pa3HbIX
€IMHMIIAX, TOLIArOBBIM IMepexoi OT
Oomee KpYMHBIX €IUHHUI] K Oosee
MEJIKHM.

[IpakTnueckue pabOTBI: CpaBHEHUE
BEJIMYUH U BBINOJHEHUE JIEUCTBUM
(yBenuueHue/yMeHbIlIEHHE Ha/B) ¢
BEJIMYNHAMU.

Br16op u HCIIOJIb30BAHNE
COOTBETCTBYIOILIEN CUTyallun
eAuHMLBl u3MepeHusd. Haxoxnenue
JONY  BEJIWYMHBI HAa  OCHOBE
COJIEPKaTENIbHOIO CMBICTIA.
HuddepenunrpoBanHoe 3aJlaHueE:
odopmiieHre MaTeMaTU4eCcKOn
3allMCH: 3allUCh B BHJE paBEHCTBA
(HepaBeHCTBA) pe3ynbTara
Pa3HOCTHOIO, KpaTHOTO CpaBHEHHUS
BEJMYMH, YBEIMUYEHUS/yMEHbIICHUS
3HAUEHUS BEJINYMHBI B HECKOJIBKO pas.

https://resh.edu.ru/subject/12/4/
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[IponieneBTKa  KCCIEAOBATEIBCKOM
paboThI:  OMpEeNeNsITh C IOMOIIBIO
M(POBBIX W AHAJIOTOBBIX MPUOOPOB

Maccy — IOpeaMera,  TeMIepaTypy
(HampuMep,  BOJBI,  BO3yXa B
MIOMEILIEHUH), CKOPOCTh JIBHIKEHUS
TPaHCIOPTHOT'O CpPEICTBA;
OIIpeNeNATh C HOMOILBIO
U3MEPUTEIIBHBIX COCYJIOB

BMCCTUMOCTDL, BBIIIOJJHATE HNPUKUIKY
1 OLICHKY pE3yJibTaTa H3MepeHPIfI.

Apudmernaeckue
NEeNCTBUA

43

IInceMenHOE cnoKeHue,
BBIYUTAHUE MHOTO3HAUYHBIX
YyuceN B Ipeesiax MUIJIHOHA.
[IucebmenHnoe YMHOKEHHE,
JICTICHUE MHOT'O3Ha4YHBIX
qrcelNl Ha OJHO3HAUYHOe/
JIBY3HAYHOE YHCIIO; JICJICHHUE

C OCTaTKOM (3aIuch yro-
koM) B ipegenax 100 000.
YmMuoxenue/nenenne Ha 10,
100, 1000.

CaoiicTBa apumMeTuuecKux
JNENUCTBUN U X IPUMEHEHUE
g BeIuncieHui. Ilouck
3HAYCHHUS YHCJIOBOTO
BBIPAXKEHMU S, COJEPIKALLETO
HECKOJIBKO JIEUCTBUM B TIpe-
nenax 100 000. IIposepka
pe3yJibTaTa BEIYMCIIECHU,

B TOM YHCJIE€ C TOMOILbIO
KaJIbKYJIATOPA.

PaBeHcTBO, conepxkaiee

VYrpaxHeHus:: YCTHbIC BBHIYHCIICHUS B
mpeJenax cTa v caydasiX, CBOAUMBIX K
BBIYKCIICHUSIM B TIpeJieiax CTa.
ANTOPUTMBI MUCbMEHHBIX
BBIYHCIICHUH.

KommeHnTrpoBanue xo/1a BbIIOJIHEHUS
apuMETUYECKOr0  JEUCTBUS  TI0

AITOPUTMY, HaXOKIEHUS
HCU3BCCTHOT'O KOMITOHCHTA
apuMeTUYECcKOro IeHCTBUSI.

VYueOHBIIT  QUAIOr: o0cyxaeHne
JOTTYCTHMOTO pe3ynbraTta

BBITIOJTHEHUST JIEUCTBHUSI Ha OCHOBE
3aBUCUMOCTH MEXAY KOMIIOHEHTaMH
U PE3yNIbTaTOM JEHCTBUS (CIOKEHHUSI,
BBIUUTAHUS, YMHOXCHHUS, JICJICHHUS).
VYrpaxHeHus: MIPOTHO3UPOBAHUE
BO3MOXXHBIX OIITMOOK B BBIUMCICHUSX
M0 QJITOPUTMY, TPHU HAXOXKICHUU
HEU3BECTHOI'O KOMITOHEHTA
apuMeTHIECKOTO EeHCTBHSI.

https://resh.edu.ru/subject/12/4/
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HEM3BECTHBII KOMIIOHEHT
apuMeTHIeCcKOro IeHCTBUS:

3aI1uChb, HaXO0XACHUC
HCHU3BCCTHOI'O KOMIIOHCHTA.
VYMHOXEHUE n JACJIICHUC
BCJIIMYHUHBI

Ha OJHO3HA4YHOC YHCIIO

3ajaHusl Ha TIPOBENECHHE KOHTPOJIS U
CaMOKOHTPOJIA.

[IpoBepka  xopma (cooTBeTcTBUE
ANTOPUTMY, YaCTHbIE ciay4dau
BBITNIOJIHEHUSI ACHCTBUIA) U pe3ysbTaTa
neucreus.  lIpumenenue npuémos
YCTHBIX BBIYMCIICHHI, OCHOBAaHHBIX HA
3HAHUU CBOMCTB apuU(METUUECKHUX
JICUCTBUI U COCTaBa YMUCIIA.
[IpoBepka MPABWIBHOCTH
HAaXOXJEHUs 3HAYEHUS YHCIOBOTO
BBIPOKEHUsI (C OMOpOMl Ha MpaBuiia
YCTAaHOBJICHHUSI TOpsiAKA JE€HCTBUM,

ITOPUTMBI BBITTOJTHEHHS
apupMETHIECKHX NeUCTBHH,
OPUKUIKY PE3yIbTaTa).

PaGora B rpymmax: mpuBEIEHHE

MIPUMEPOB, ULTIOCTPUPYIOITUX CMBICI
U XOJ] BBIMOJHEHUS apUPMETHUIECKUX
JIeMCTBUIL, CBOMICTBA JIEHCTBHIA.
[IpakTuueckre pabOTHI: BBINOJIHEHUE
CIIOKEHUS i BBIYMTAHUS 110
anroputMy B npenemax 100 000;
BBITIOJTHCHUE YMHOXKCHHS U JICJICHUS.
YMHOXEHHUE U JIeNIEHHE KPYTJbIX
gucen (B Tom yucie Ha 10, 100, 1000).
Hcnonp3oBanue OykB NI
0003HAUCHHS YHCENl, HEU3BECTHOI'O
KOMIIOHECHTA JEeHCTBHAL. ITouck
3HAQYEHHUS YHUCJIOBOTO  BBIPAKEHUS,
comepxkamiero 3—4 neicTBus (co
CKoOKkamm, 6e3 CKOOOK).




HaGmronenue: MPUMEPbI
paloHaIbHBIX BBIUKCIICHUM.
Hcnonn3oBanue CBOMCTB
apudmeTHuecKux  ACUCTBHIA s

ynoOcTBa BblUMCIeHUN. Pabora B
napax/rpynmnax. [I[pumeHeHne pa3HbIx
CIOCOOOB IMPOBEPKH MPABUIBLHOCTH

BBIYMCIICHUI. Hcnons3zoBanue
KAJIBKYJIATOpAa I IPAKTUYECKUX
pacuéroB. Ilpukuaka u  OuUEHKa
pE3yNbTaTOB BBIYMCIICHUS
(peanbHOCTL  OTBETA,  INPUKUIKA,
MOCJICTHSAS uudpa  pesynbrara,

oOpaTHOe [eiCTBHE, HCIOIb30BAHUE
KaJIbKYJIATOPA)

TecrtoBbIe 3a1aun

25

Pabora ¢ TekcTOBO# 3aaucii,
peuieHue KOTOPOM CONEPKUT
2—3  gelicTBUS:  aHaIW3,
Mpe/ICTaBJICHHEe Ha MOJENH;
TUTAHUPOBAHUE

Y 3alKCh PElIeHHs]; TPOBEpKa
pElIeHUS U OTBETA.

Amnanu3 3aBUCHUMOCTEH,
XapaKTePU3YIOIIUX TPOIICCCHI:
JBUKEHHSI (CKOPOCTh, BpeMms,
MPOUJEHHBIA MYyTh), PabOTHI
(TpON3BOAUTENHHOCTD, BpEMS,

00BEM  paboThl),  KYIUIH-
npoaaxu (IieHa, KOJIMYECTBO,
CTOMMOCTb) U  pelIeHHe
COOTBETCTBYIOLINX 3ajau.
3agaun  Ha  yCTAaHOBJIICHHE
BpEMEHU

MopgenupoBaHnie  TEKCTa  3aJayH.
Hcnonb3oBanue reOMETPHUYECKUX,
rpadpuyueckux  0o0pa3oB B XoJe
peleHus 3a1auu.

O6cyxnenue  cnocoba  peleHus
3amaud, (OpMBlI 3alUCH  PELICHMS,

PCAITBHOCTH W JIOTUYHOCTHU OTBCTA HaA

Bompoc. Bwibop  ocHOBaHUS U
CpaBHEHHE  3ajad. Paborta B
napax/rpyrmnnax. Pemenue

apudMeTHUYECKHUM CIOCOOOM 3asa4d B
2—3 neiictBus. KommeHTHpoBanue
9TaroB pPEIIeHUs 3a/IauH.

[IpakTuyeckass paboTa: HaXOXXICHHE
JOJIM BEJIIUYUHBI, BEJIMYUHBI MO €€
noine. OdopmieHne MareMaTu4ecKoi
3amMcy: TOJHAsl 3aluch pelIeHUs
TEKCTOBOM 3aJ1auM (MOJIENb; PEIICHNE
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(Havao, MpoIOIDKUTEIILHOCTh
U OKOHYaHHME  COOBITHS),
pacdéra KOIn4ecTBa,

pacxojia, U3MEHEHHUSI.

3aga4un Ha HAXOXKIACHUE

JI0JIV BEJIMYHMHBI, BEJIMYMHBI 110
e¢ none. PasHple cnocoObl
PELICHUS] HEKOTOPBIX

BUJIOB M3YYEHHBIX 3a/1a4.
OdopmieHne pemieHus 1o
JEUCTBHSAM C MOSCHEHUEM, IO
BOIIPOCaM, C TOMOIIBIO
YHCIIOBOTO BBIPAKEHHUSI

o JEHCTBUSM, MO BOIpPOCAM MU C
MOMOIIIBI0  YUCIIOBOTO  BBIPAKEHUS;
(hopmyUpoBKa OTBETA).

Pasuble 3anucu pemeHns OAHOU U TOU
Ke 3a1a4u

IIpocTpaHcTBEHHBIE
OTHOLLIEHUS
U TEOMETPUYECKUE

burypst

23

Harnsaasie npeacraBienus
0 CUMMETPUHU. Ocsb
cuMMeTpur GUTypbl. GUTYpHI,
HMMEIOIINE OCh CHMMETPHHU.

OKpy>KHOCTb, KpYT:
pacrno3HaBaHHe u
n300pa)keHue;  MOCTPOEHHE
OKPY>KHOCTH

3aJIaHHOTO pajauyca.
ITocTpoeHne U3ydeHHbIX
reOMEeTPUUYECKUX PUTYD
C IOMOIIBIO JTUHEHUKH,
YTOJIbHUKA, LIUPKYJISL.

UccnegoBanme 00BEKTOB
OKPY’KAIOIIEero MHUpa: COMOCTABIICHUE
WX C U3yYEHHBIMU T€OMETPUYECKUMU
¢bopmamu.

KomMmeHnTupoBanue Xo0Ja u
pe3ynpTaTa TMOHWCKa HH(MOPMALUU O
IUIOIIAAH M CIIOC00ax e€ HaX 0KJICHU.
dopMynrpoBaHUe u MpOBEpPKa
HCTUHHOCTH YTBEPKICHUMA o
3HAUYEHMSIX TEOMETPUUYECKUX BEIUYHH.
VYpaxHeHus: rpaduyeckue u
U3MEPUTEIIbHBIE IEUCTBUS

MPU  BBINIOJIHEHUH HM3MEPEHUN U

[IpocTpaHcTBEHHBIE BBIUMCIIEHUI TepuMeTpa
reOMEeTPUIECKHe GbuTypHl | MHOTOYTOJIEHUKA, TUTOTIAIH
(Tenma): map, KyO, IMIMHIp, | IPIMOYTOJbHUKA, KBaJpaTa,

KOHYC, MUpaMU/Ia; ux | ¢urypsl, COCTaBJICHHOM u3
pa3nuyeHue, Ha3bIBaHUE. MPSIMOYTOJIbHUKOB.
Koncrpynposanue: [IpakTuueckue pabOTHI: HAXOXKACHUE
pa3bueHue buryps Ha | romaau QUrypsl,
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https://resh.edu.ru/subject/12/

MPSIMOYTOJIbHUKHU (KBaApATHI),
COCTaBJICHUE buryp u3
MIPSIMOYTOJIbHUKOB/KBaIpaToB.
[TepumeTtp, miomanb

(burypsl, COCTaBICHHON

u3 JIBYX-TpEX
MPSIMOYTOJIbHUKOB
(KBagpaToB)

COCTaBJICHHOH U3 MPSIMOYTOJHHUKOB
(kBaspaToB), CpaBHEHHUE OAHOPOIHBIX
BEJIMYMH, WCIIOJIB30BAaHUE CBOWMCTB
NpsIMOYTOJIbHUKA W KBajpara Jjs
pelIeHus 3a1a4.

Koncrpyuposanue, n300pakeHue
¢uryp, MMEIOIUX OChb CHMMETPHUH;
IOCTPOCHHE OKPY)KHOCTH 3aJlaHHOTO
paamyca ¢ TOMOLIbIO  IMPKYJIA.
N300paxenne reoMeTpuueckux
¢buryp ¢ 3a1aHHBIMU CBOMCTBAMH.
VY4eOHbII  nauanor:  pasinyeHHe,
Ha3pIBaHue Quryp (mpsmoil yromn);
TreOMETPUUECKUX BEINYHH (TIEPHUMETD,
TJIOIAb ).

KommenTupoBanue xoza u
pe3yibTaTta MoMCKa HH(pOpMAIMHU O
reOMEeTpHUecKux (Gurypax © uX
MOJIEIISIX B OKPY’>KAIOLIEM.
VYopaxkHeHuss Ha  KJIaCCHU(QHUKAIUIO
TreOMETPUUECKUX (QUTyp MO OJHOMY-
JIBYM OCHOBAHUSIM.

VYnopaxHeHus Ha  KOHTPOJIb U
CaMOKOHTPOJIb IS TEITLHOCTH.
Omnpenenenne pa3MepoB B
OKpY’KaloIIeM U Ha YepTexke Ha IJ1a3 u

c TIOMOIIBIO U3MEPHUTEIBHBIX
pruOoOpoB
MaremaTHnueckas 18 Pabota ¢ yTBepKACHUAMU: HuddepenunpoBanHoe 3aganue: | https://resh.edu.ru/subject/12/
uH(GopMarms KOHCTPYHPOBAHUE, MPOBEPKA | KOMMEHTHPOBAHUE

HUCTUHHOCTHU; COCTaBJICHHE U
MIpOBEpKa JIOTUYECKUX
pacCy X JI€HUH NpH pElIeHUU

C HCIOJb30BaHHEM MaTeMaTHYECKOU
TEPMHUHOJIOTUH.
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3aj7ad4. [Tpumepsi u
KOHTPIPUMEDPHI.
JlanHbie 0
mpoueccax — u
OKPY’KaroIlero
IIpE/ICTaBICHHbIE Ha
CTOJOUYATBIX auarpammax,
cxeMmax, B TaOIHUIIaX, TEKCTaXx.
Coop MaTeMaTHYeCKHX
MAHHBIX O 3aJaHHOM OOBEKTE
(uucme, BEJIMYMHE,
reoMeTpUUYECKON ¢urype).
[Touck uHbopMaIuu B
CIIPaBOYHOM JIMTEPATYPE, CETU
HuTepner.

3amuce  wHbOpManMU B
Npe/UIOKEHHONW Tabiuue, Ha
CTOJIO0UATON JUarpamme.
JlocTyTHBIE 2TIEKTPOHHBIE
cpencTBa 00ydeHus, mocoous,
UX  HUCHOJb30BAHUE  TOA
PYKOBOJICTBOM Iearora

u camocrosaTenbHo. IIpaBuna
Oe3omacHoli paboThI c
JIEKTPOHHBIMU HMCTOYHHKAMHU
nH(popMaLnH.

ANTOPUTMBI JUTSI peILICHUS
Y4eOHBIX U MPAKTHIECKUX
3a1a4

peasbHbIX
SIBIICHUSIX
Mupa,

MaremMaTudeckas XapaKTEepPUCTUKA
MpEeIJIaracMot KUTECUCKOW CUTYaLIHH.
@opMyJIUPOBAHUE  BOMPOCOB A
IIOUCKA YHUCJIOBBIX XapaKTEPUCTHUK,
MaTeMaTH4YeCKUX OTHOIICHUN

u 3aBUCUMOCTEN
(mocie10BaTENLHOCTh "
MPOJIOJKUTEITEHOCTh COOBITHIA,

MOJIO’KEHUE B IPOCTPAHCTBE, POPMBI
U pa3Mephl).

PaGora B rpymnmax: obcyxaeHue
CUTyalluid HCIIOJIB30BAHHUS TPUMEPOB
U KOHTprnpuMepoB. [lmanupoBanue
cObopa JaHHBIX O 3aJlaHHOM OOBEKTe
(uucne, BeIHMUKUHE, TEOMETPUUYECKOM
¢urype).

HuddepenunpoBanHoe 3a/1aHHe:
opopmiieHre MaTeMaTU4eCcKon
3anucu. [Ipeacrasnenue napopmanuu
B MPEII0KEHHOMN WA
CaMOCTOSITENILHO BBIOpaHHOU (opme.
YcTaHoBIIEHUE UCTUHHOCTH 33 JaHHBIX
¥ CaMOCTOSITEIIbHO COCTABIICHHBIX

YTBEPKJICHHM.

IIpakTnyeckne paboOThl:  ydeOHBIE
3a7a4un c TOYHBIMU u
NpUOINKEHHBIMU JTAHHBIMH,
JOCTYITHBIMHU AJNEKTPOHHBIMHU

CpelacTBaMU OOy4YeHUSs, MOCOOUSIMHU.
Hcnons30BaHne MPOCTEUIINX KA U
W3MEPUTENbHBIX TPUOOPOB.




VYueOnsii  nuanor: «lIpumeHeHue
aJIrOpPUTMOB B y4EOHBIX u
MPAKTHYECKUX CUTYAIUSIX).

PabGora ¢ wuHpOpManuei: dreHHe,
npeiacTaBieHue,  QopMyIMpOBaHUE
BBIBOJIa  OTHOCUTENIBHO  JAaHHBIX,
MPEICTABIICHHBIX B TAOJUYHOM popme
(Ha nuarpamme, cxeme, Ipyroi moje-
o). PabGora B  mapax/rpymnmnax.
Pemenue pacaéTHBIX, POCTHIX
KOMOHMHATOPHBIX U IOTUYECKHUX 3a]1a4.

[IpoBenenue MaTeMaTUYECKUX
uccieoBaHui (TalbiMua CloXXeHus u
YMHOXXEHUS, pAABI quced,
3aKOHOMEPHOCTH). [Ipumenenue
npaBuwi  Oe3zomacHOM  paboThl €
JIEKTPOHHBIMHU UCTOYHHUKAMU
nH(popmManuu.

[IponeneBTHKa  HCCIEIOBATENBCKON
paboTHI: perieHrne KOMOMHATOPHBIX U
JIOTHYECKHX 33724

Hroro

136
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