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ITIOSACHUTEJ/IbHAS 3AIINCKA

ITporpamma 1o apudMeTHKe COCTaBlIeHa Ha OCHOBe TpeOOBaHWI K pe3y/bTaTaM OCBOEHMsI MPOrpPaMMBI
HayaJbHOTO 00pa30BaHusl, a TakKe OPHEHTHPOBAHA HA LiejieBble IPHOPHUTETHI AyXOBHO-HPABCTBEHHOI'O Pa3BUTHH,
BOCTIUTAHUS ¥ COLMa/IM3aLiuy 00yJaromxcsl.

Ha ypoBHe HauanbHOro obpa3oBaHusi u3yueHHe apudMeTHKH HMeeT 0co00e 3HaueHHWe B pa3BUTUU
obOyuatorrierocsi. IIppoOpeTéHHble UM 3HaHUS, ONbIT BBIIOJHEHUS TPeJMETHBIX M YHUBEpCaJbHBIX [eHCTBUH Ha
MaTeMaTHUeCcKOM MaTepuase, IepBOHa4yalbHOe OB/afleHHe MaTeMaTHUecKUM $I3bIKOM CTaHyT (GyH/aMeHTOM
o0yueHus Ha ypOBHEe OCHOBHOT'O 00pa30BaHus, a Takke OyyT BocTpeOOBaHbI B )X13HU. [IporpamMma 1o apupmMeTHKe
Ha YpOBHE HAayajbHOTO OOpa30BaHWs HaTpaB/e€HA Ha JOCTHXKEHHE C/IefYIOIUMX 00pa30BaTe/bHbIX, PAa3BUBAIOLINX
Liesiel, a TakXKe 1jefiell BOCIIMTaHHSs:
> OCBOEHHe Haya/IbHBIX MAaTeMaTHYeCKUX 3HAHUH — TIOHUMaHue 3HaueHusl BeJTMUMH U CITOCOO0B UX M3MepeHws,

UCIOTb30BaHKe apupMeTUIeCKUX CroCcOOO0B /IS pa3pellieHus CIOOKETHBIX CUTYaLWi, CTaHOBJIeHHe YMeHHUs

pelats yueOHble W MPAKTHUYeCKHe 3a/jaudl Cpe/iCTBaMK apu(MeTHKH, paboTa C alrOpuTMaMH BBITIOTHEHUST

apuMeTHUeCKUX AelCTBUM;
> ¢opmupoBaHue GYHKLMOHANTEHOM MaTeMaTHUeCKOH rpaMOTHOCTH 00yUaroLerocsi, KoTopasi XapakTepr3yeTcst

Ha/IM4reM y HeTO OMbITa pellieHus yueOHO-103HaBaTeNbHbIX U y4eOHO-ITPaKTHUeCKUX 3a/ad, TOCTPOeHHBIX Ha

MOHUMAaHHUY ¥ IPIMEeHeHNH MaTeMaTU4eCKUX OTHOLLIEeHHH («4acTb — Iienoe», «DoJblile — MeHbIIIe», «PaBHO —

HEpaBHO», «IIOPSJOK»), CMbICTa apuUpMeTHUeCKUX [eMCTBUM, 3aBUcMMOcTel (paboTa, [BIKeHUe,

MPOJIO/DKUTE/IBHOCTD COOBITHS);
> obecrieueHre MaTeMaTHMUYeCKOTO pa3BUTHs 00ydYaromierocss — CHOCOOHOCTM K  WHTe/UIeKTYaJbHOU

JlesITe/IbHOCTH, TIPOCTPAaHCTBEHHOTO BOOOPakeHHsl, MaTeMaTHUYeCKoW peur, (HOPMHUPOBaHHE YMEHHsI CTPOUTD

paccy>KJeHusi, BBIOWpaTh apryMeHTAl[|l0, pa3/iuuaTh BepHble (WMCTUHHbIE) W HeBepHble (JIOKHBIE)

YTBep’K/IeHHsI, BeCTH TIOMCK HH(OpMaLyy;
> CTaHOBJ/IeHWe YueOHO-TI03HABaTeNbHbIX MOTHUBOB, WHTEpeca K HW3YUeHWI0 W TIPUMEHEHWI0 MaTeMaTHKH,

Ba)KHEHIIMX KaueCTB MHTe/JIEKTYa/IbHOM /1esiTe/TbHOCTU: TeOPeTUYeCKOTO U MPOCTPAHCTBEHHOTO MBIIITEHNS],

BOOOpakeHHsI, MaTeMaTHYeCKOl peu, OPUeHTHPOBKH B MaTeMaTUYeCKUX TePMUHAX U TIOHSATUSIX.

B ocHOBe KOHCTPYHPOBaHUS COZiepyKaHusl M 0TOOpa TJIaHUPYEeMBIX Pe3y/IbTaTOB IPOrpaMMEI 110 apUQMeTHKe
JIeXKaT Cyief[yIoliye LIeHHOCTH apu(MeTHKH, KOPPeMpYIOLIye CO CTaHOB/IEHHEM JIMYHOCTH 00yUaroIerocs:
> MOHUMaHHe MareMaTHUeCKUX OTHOLIeHWH  BBICTYIAeT CPeACTBOM IO3HAaHMs — 3aKOHOMEpHOCTei

CYILLIECTBOBAHUS OKPY’KalOIero MMpa, (akToB, NPOLIECCOB U SIBJIEHHH, MPOWCXOASIMX B TPUPOJE U B

ob1jecTBe (HarnpyUMep, XpOHOJIOTUsI COOBITHIM, TIPOTSHKEHHOCTD N0 BpeMeHU, 00pa3oBaHuUe 11e/10T0 U3 yacTel,

n3MeHeHHe QOpPMBI, pa3Mepa);
> MaTeMaTHuecKue TIpPeJCTaB/leHns] O YMC/IaX, BeMYWHAaX, TeOMEeTPUUecKUX (Urypax SB/SIOTCS YC/I0BHEM

1|eJIOCTHOTO BOCTIPHSITHS TBOPEHUH MTPUPO/BI U UesioBeKa (TTaMsITHUKH apXHUTeKTYPBI, COKPOBHIIA HCKYCCTBA U

KyJIBTYDPbI, 00BEKTBI TPUPOALI);
> B/IajieHe MaTeMaTHUeCKHM S13bIKOM, 3JIeMeHTaMH a/lTOPUTMHUYECKOTO MBILIJIEHUS TT03BOJISIET 00yJaroeMycst

COBEpIIEHCTBOBAaTh KOMMYHHKATHBHYIO JIeSITeIbBHOCTh (apPryMeHTHPOBaTb CBOKO TOYKY 3pEHHs], CTPOUTH

JIOTUUeCKHe LeT0YKH PacCy’KeHNH, ONpOBepraTh UM MOATBeP)KAaTb HICTUHHOCTD NPEJTIONIOKEHHS).

Ha ypoBHe HauanbHOro 06pa3oBaHUsl MaTeMaTHUeCKUe 3HAHUS U YMeHUs TIPUMEHSFOTCS 00yJaroLMcst IpH
W3y4eHUH JpPYTUX yueOHbIX IpeiMeToB (KOJMUYeCTBEeHHbIE U TPOCTPAHCTBEHHbIE XapaKTePUCTHKH, OLIEHKH, PaCuéThl
U TIPUKHJKA, UCT0/b30BaHue rpadrueckux (Gopm mnpefcrasiaeHus MHbopMaLun). I1pruobpeTéHHble 00yJarOIMCs
yMeHUsl CTPOUTH aIrOPUTMbI, BbIOMpATh paljOHa/IbHbBIE CHOCOOBI YCTHBIX U TNHCbMEHHBIX apU(MeTHUecKHX
BbIUMC/IEHUH, TNpHUEMBI IIPOBEPKH IIPaBU/IBHOCTH BBINOJHEHMS [eMCTBUH, a Takke pas3/ivyeHHe, HasbIBaHUE,
n300pa’keHne TreoMeTPHUUecKUX (Uryp, HaxXOX/eHWe TeOMeTPHUUeCKUX BeJMUMH (J/IMHa, TepUMeTp, IUIOLa/lb)
CTaHOBATCSI TIOKa3aTessiMi CHOpMHUPOBaHHOW (PYHKLMOHATBHOM TPaMOTHOCTH 00ydvaroilerocss M mpernochUIKOH
VCIELIHOT0 JajbHelIero o0yyeHns Ha ypOBHEe OCHOBHOTO 06pa30BaHMUsl.

[TnanMpyemMble pe3yJsbTaThl OCBOEHUSI TIPOTPaMMBI TI0 apuQMeTHKe, TIpe/CTaBleHHbIe TI0 ToaM 00yueHus],
OTpPa’kaloT, B TEPBYIO OYepe/lb, TIpeJMEeTHbIE AOCTIKeHHs obydaromjerocst. TakKe OHM BKJIFOUAIOT OT/E/bHBIE
pe3yJbTaThl B 00/1aCTH CTAHOBJIEHUS TIMYHOCTHBIX KAYeCTB M MeTarpeJMeTHBIX 1eCTBUI U yMeHHid, KOTOpbIe MOT'YT
OBITH JOCTUTHYTHI HA 3TOM 3Tarie 00yUeHHs!.

Ha usyuenuie apudmetriku otBoauTcs 540 yacoB: B 1 crynenb — 132 yaca (4 uaca B HeZiesiio), BO 2 CTyTIeHU—
136 uacos (4 yaca B Hefient0), B 3 cTyreH — 136 uacoB (4 uaca B Hefient0), B 4 cTyrneHr— 136 yacoB (4 yaca B HeJjeJo).



COJEPXAHUME OBYYEHUA

OcHoOBHOe cojiep>kaHre 00yueHWs B TIporpaMMe TI0 apu¢MeTHKe TMpeJCTaB/ieHO pasgenamu: «Yucima u
BeJIMUMHBI», «AprMeTHUeCKHe JeliCTBUs», « TeKCTOoBbIe 3a/1aun», «IIpoCcTpaHCTBeHHbIE OTHOLIEHUS U TeOMeTpHUeCcKHe
¢burypsi», «MaremaTrueckas UHQOpMaLUs».

1 CTYIIEHDb

O6yyarolyiecst HayyaThbCsl

Yucna v BeJIMUYUHBI

Uwucna ot 1 1o 9: pa3nuueHue, uteHue, 3anuck. Eqununa cuéra. Jecarok. CUéT rpeameToB, 3aUch pe3ybTaTa
uudpamu. Yncsio u nudpa 0 mpy u3MepeHNH, BEIUMCIEHNH.

Uucna B mipemenax 20: uTeHWe, 3amMch, cpaBHeHue. OfHO3HauHble W /IBy3HAauyHble UYHC/IA. YBeJMUeHHe
(ymeHbIIeHHE) YKC/Ia HA HECKOJIBKO eJJHULI.

[JnuHa 1 eé nusmepenue. ENUHULBI JIMHBI M YCTaHOBJIEHHE COOTHOILEHUS MeX/y HUIMH: CAHTUMETD, JleLIMeTp.

Apudmernueckue jelicTBUSA

CrnokeHre M BbIUMTaHWe umcen B mpefenax 20. Ha3BaHusi KOMIIOHEHTOB JeWCTBUM, pe3yIbTaToB [eHCTBUMN
C/IOKeHUS], BBIUMTaHUs. BelunTaHye Kak /jelicTBHe, 06paTHOE CII0KeHHIO.

TekcToBbIe 33/ja4u

TekcToBas 3a7iaua: CTPYKTYpPHbIe 3/1eMEHThI, COCTaB/IeHHEe TeKCTOBOM 3a7iauu 1o obpasiyy. 3aBUCHMOCTb MEXAY
JAHHBIMM U NCKOMOH BeJIMUMHON B TeKCTOBOM 3ajaue. PellleHue 3aia4 B OJHO JeliCTBHe.

IIpocTpaHCTBeHHbIE OTHOLIEHUS ¥ reoMeTpuyeckue GUrypsol

Pacrionio)keHre TpeMETOB M OOBEKTOB Ha TIOCKOCTH, B MPOCTPAHCTBE, YCTAHOB/IEHHE MPOCTPAHCTBEHHBIX
OTHOIIIEHUH: «C/IeBa — CTIPABa», «CBEPXY — CHU3Y», «MEXIY».

l'eomeTprueckrie (GUryphl: pacrio3HaBaHWe Kpyra, TPEYro/lbHHKA, MPSIMOYTOJbHHKA, OTpe3Ka. IlocTtpoeHue
OTpe3Ka, KBaJpaTa, TPeyroIbHUKa C TIOMOIIIBIO JIMHEeHKH Ha JIMCTe B K/IeTKy. V3MepeHue JyIMHbBI OTpe3Ka B CAHTUMeTpax.

Maremarnueckas uH(popmanms

C6op paHHBIX 00 00BeKTe 1Mo 0Opasiy. XapakTepuCTHKH 00BEKTa, TPYMIbl 00beKTOB (KOIHMUeCTBO, Gopma,
pasmep). ['pynupoBKa 00beKTOB 10 3aJaHHOMY TIPU3HAKY.

3aKOHOMEPHOCTE B Psifly 3a/laHHBIX 00BEKTOB: eé 0OHapy KeHHe, IPOJO/DKEHHE Psifia.

BepHble (MCTUHHBIE) U HEBepHbLIE (JIOXKHBIE) TIpeJJIOKeHHs, COCTaB/IeHHbIe OTHOCHTENBHO 3a/laHHOTO Habopa
MareMaTH4ecKriX 0OHEeKTOB.

Urenne Tabnuipl, cofepikaleil He Gonee 4 faHHbIX. VI3BjIeueHe JAHHOTO U3 CTPOKU WU CTO/OLA, BHECEHHE
OJTHOTO-ZIBYX /IaHHBIX B Tabsuily. UTeHre pUCYHKA, CXeMbI C OJHUM-JJBYMSI UMCIOBBIMU JIaHHBIMH (3HaUeHWSIMU JJaHHBIX
BeJIMUMH).

[ByX-TpEX IIaroBble WHCTPYKLWW, CBA3aHHblE C BLIUMCIEHUEM, W3MEPEHWEM [JIMHBI, H300pakKeHueMm
reoMeTprUYecKoi (GpUrypsl.

N3yuenve apupmMeTMkd B 1 CTynmeHM CHOCOOCTBYeT OCBOEHHMIO Ha TIPOTIEAEBTHUECKOM YDOBHe psija
YHUBEPCA/bHBIX yueOHBIX [JeHCTBHI: TI03HaBaTe/bHBIX YHUBEPCATBHBIX yUueOHBIX [eHCTBHUH, KOMMYHHKAaTUBHBIX
YHUBEPCA/BHBIX YUeOHBIX 1eCTBUH, perynIsaTUBHBIX YHUBEPCAIBHBIX yUeOHBIX 1eHCTBHH, COBMECTHOM /1esITe/TbHOCTH.

Y obyuarorrierocsi 6yzyT chopMUpOBaHEI CieAyroLire 6a30Bble IOTHUeCKre U NCCIef0BaTebCKIe JelCTBUS Kak
YacTh [103HaBaTe/bHBIX YHUBepCanbHbIX yueOHBIX AeHCTBUIA:

Ha0/ro/jaTh MaTeMaTUueckue 00beKThI (UKC/Ia, BEJIMUUHBI) B OKPY>KarolieM MHUpe;

oOHapy)KvBaTh 00ILjee ¥ pa3MyHOe B 3aIIMCH apU(MeTHUeCKUX [JeHCTBU;

Ha0/rojaTh JelCTBHe U3MepUTe/IbHBIX TIPUOOPOB;

CpaBHMBATh JIBa 00bEKTa, /1Ba UMC/Ia;

pacrpezienisiTb 06bEKTHI Ha TPYIIIBI 110 33[aHHOMY OCHOBAHUIO;

KOIUPOBATh U3y4YeHHbIe (PUTYPLI, PUCOBATh OT PYKU MO COOCTBEHHOMY 3aMBIC/TY;

TIPUBOJIUTH TIPIMEPHI YHCeJT, TeOMeTPHUeCKUX (QUTyp;

co0JTI0aTh TIOC/Ie[JOBATETBHOCTD MPY KOJTMUECTBEHHOM U TIOPSIIKOBOM CUETe.

¥ obyuatomerocst 6yayT chopMHUPOBaHBI CIeAyOLIe HHOPMALHOHHBIE 1elCTBUS KaK YacTb MO3HABaTeTbHBIX
YHUBEPCA/TbHBIX YUeOHBIX J1eCTBHIH:

VVVVVVVYYVY

> MOHUMATh, YTO MaTeMaTHueCKHe siBJIeHHsI MOI'YT OBbITh TIpeJiCTaB/IeHbI C TIOMOLBIO Pa3/IMYHBIX CPeZCTB: TEKCT,
YKCJIOBast 3aMUCh, TabJINLa, PUCYHOK, CXeMa;
> yuTaTh Tab/MLYY, M3B/IEKaTh MH(OPMALIWIO, TIpeiCTaBIeHHY 0 B TabiuuHOM dopme.

Y obyuatomjerocst 6yayT chopMHUpOBaHBI Cllefyiole AeicTBUsl 0OLieHHs KaK 4acTb KOMMYHHKATHUBHBIX
YHUBEPCa/IbHBIX YUeOHBIX /1eMCTBUIM:
> XapaKTepr30BaTh (OMUCHIBATh) UMCJIO, TeOMETPUYeCKy0 (Urypy, moc/ieoBaTe/TbHOCTh M3 HECKOJIBKUX UHCeT,
3aTMCAHHBIX T10 TOPSIJKY;



KOMMEHTHPOBaTb X0/l CPaBHEHUS IBYX 00BEKTOB;

OTTMCHIBATH CBOMIMH C/IOBaMH CIOYKETHYIO CUTYAIMIO ¥ MaTeMaTHueCcKoe OTHOIIIeHHe BeJTMUMH (UHCer), OTMChIBATh
TI0JI0’KeHNe TIpejMeTa B TIPOCTPAHCTBE;

pa3nuuaTh M UCII0/Ib30BaTh MaTeMaTHUeckKye 3HaKW;

CTPOWTH MpeJI0KeHHsI OTHOCUTEJIBHO 3a/JaHHOTO Habopa 00BEeKTOB.

Y obyuarorerocsi 6yayT chopMHpOBaHEbI C/ieyIOIHe JedCTBUS CaMOOpPTraHW3allii U CAMOKOHTPOJIS KaK 4acTb
PeryJISSTUBHBIX YHUBEPCAIbHBIX yueOHbIX JeHCTBHI:

NPUHUMATh YueOHYIO 3aflauy, Vep>KUBaTh eé B IIpoLiecce AesiTebHOCTH;

[leliCTBOBAaTh B COOTBETCTBUH C IIPeJIOKEHHBIM 00pa3L{oM, HHCTPYKLIWe;

NIPOSIB/IITh MHTEpeC K IIPOBepKe pe3y/lbTaToB pellleHWs y4yeOHOM 3ajjaud, C IIOMOILbIO IIepIIofoBaTesb
yCTaHaB/IMBaTh MPUUMHY BO3HUKILEH OLIMOKH U TPYIHOCTH;

TIPOBEPSITH NMPABUIBHOCTD BBIYUCIEHHS C TIOMOLIBIO APYTOro MPHUEMA BBITIOIHEHHS [IeCTBYS.

CoBMeCTHasi [1esTe/IbHOCTb CII0COOCTBYeT OPMUPOBAHUIO YMEHHIA:

yUYacTBOBATh B MapHOU paboTe ¢ MaTeMaTUYeCKUM MaTepHaioM, BBITIOMHSTE MPaBKU/ia COBMECTHOMU /1esITe/TbHOCTH:
JIOTOBapUBaThCs, CYUMTATHCSI C MHEHMEM ITapTHEPa, CITIOKOMHO ¥ MUPHO pa3periaTs KOH(JIMKTEIL.
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2 CTYIIEHb

OO0yuatoliecst HayJ9aThbCst

Yucna ¥ BeJIMUUHBI

Uucna B mpesienax 100: yTeHHe, 3amuch, AeCATUYHBINA COCTaB, CpaBHEHHe. 3allMCh PaBEeHCTBA, HEpPaBEHCTBA.
YBenuueHue, yMeHbIIIeHHe UMC/Ia Ha HECKOJIBKO e/IMHMLI, 1eCTKOB. Pa3HOCTHOe cpaBHeHue uncell.

BenuuuHbI: cpaBHeHYe 110 Macce (eZMHHLIA MacChl — KWJIOrpaMM), BpeMeHH (eAVHULIbI BpeMeHH — Yac, MUHYTa),
v3MepeHye JJIuHbI (eJUHULBI JJIUHBI — METp, JleLJUMeTp, CAaHTUMeTp, MWUIUMeTp). COOTHOIIIeHHe MeXy efUHUL[aMU
Be/IMuuHSI (B mipefienax 100), ero rnpuMeHeHMe /IS pellieHus MPaKTUYeCcKUXx 3ajad.

Apudmernueckue eicTBUA

YcTHOe co)kKeHMe U BblUMTaHue uncen B ripeZenax 100 6e3 nepexoza U ¢ iepexofjoM uepe3s paspsi. IlncbMeHHoe
C/I0KeHHWe U BbluMTaHue uncen B mpefenax 100. ITepemecTuTenbHOe, coueTaTe/lbHOe CBOWCTBA C/IOXKEHUs, UX
TIpUMeHeHYe [IJ1s1 BEIUMCIeHUH. B3auMOCBsI3b KOMITIOHEHTOB U Pe3y/IbTaTa [IeMCTBUSI CJIOXKEHUS], JeMCTBUS BBIUUTAHHS.
[TpoBepKa pe3yJ/ibTaTa BbIYMC/IEHNs (PeasbHOCTb OTBETA, 0OpaTHOE JeHCTBHE).

[elicTBYs YMHOXEHUsI U Jle/IeHUs] YnhCes B MPaKTUUECKUX W yueOHBIX CUTyalusx. Ha3BaHUS KOMITOHEHTOB
JleMICTBUI YMHOYKEeHUs, Jle/IeHusl.

TabmuHoe yMHOXKeHHe B ipefienax 50. TabnuuHbIe Cyyad YMHOXKEHUS], ie/IeHUs TIPH BBIUUCTEHUSIX U PeILeHHH
3agau. IlepemecTurensHOe CBOWICTBO YMHO)KeHUsl. B3alMOCBsI3b KOMIOHEHTOB M pe3y/bTaTa [eHCTBUS YMHOXXeHHS,
JIeNCTBUS ieIeHusl.

Hewn3BecTHBIN KOMIIOHEHT [ieCTBUS CJIOXKEHUs, efiCTBUsI BbluMTaHus. HaxosKieHre Hen3BeCTHOr 0 KOMIIOHEeHTa
CJI0’KEeHUs], BBIYUTaHNSI.

UucnoBoe BbIpakKeHHe: UTeHHe, 3allCh, BbIUUC/IeHNe 3HaueHus. [10psAoK BbINO/IHEHUs [eliCTBUI B UKC/IOBOM
BbIP@KEHUH, COZieprKallleM AeiCTBUs C/I0’KeHHs M BbluuTaHus (co ckobkamu wm 6e3 ckobok) B npefiesiax 100 (He 6onee
Tpéx feilicTBuil). HaxoxjeHre 3HauUeHNs1 YMCI0BOT0 BbIpaykeHNs1. PallioHaibHble IPHUEMBI BBIUMC/IEHNI: UCTI0/Ib30BaHNe
TepeMecTHUTeTbHOTO CBOMCTBA.

TekcToBbIe 33/|JaUH

UreHue, MpeJCcTaB/ieHUe TeKCTa 33/laud B BHZle PUCYHKA, CXeMbl WM Jpyroi Mogenu. [1naH pelieHus 3a1auy B
JBa [eWCTBUs], BbIOOD COOTBETCTBYIOIIMX TUIaHy apuMeTHUYeCKWX AeHCTBUM. 3aruch pelleHrs U OTBeTa 3aJauM.
PemieHrie TeKCTOBBIX 337lay Ha ITPUMeHeHHe CMbIC/Ia apupMeTHUeCcKoro AeldCTBus (CI0’KeHre, BbIUMTaHUe, YMHOKEeHHe,
JeneHre). PacuéTHble 3a/jauu Ha yBe/IMueHVe WM YMeHbIIIeHHe BeJIMUMHBI Ha HECKOJIBKO eJMHUL] UM B HECKOJIBKO pas.
3amMce OTBeTa K 3ajZjaue U ero rpoBepka ((opmynvpoBaHue, NpoBepka Ha JOCTOBEPHOCTh, CleOBaHHE TIIIaHY,
COOTBETCTBHeE NIOCTaB/IeHHOMY BOIIPOCY).

IIpocTpaHCcTBeHHBIe OTHOLLIEHUS ¥ reoMeTpHyeckue (GUrypsbl

PacriosHaBaHWe © U300pakeHHe TeOMeTpHuUecKMX (Uryp: TOuKa, MpsiMasi, IIpPSIMON yros, JOMaHasi,
MHOr0yroyibHUK. [TocTpoeHue oTpe3ka 3alaHHOM JTMHBI C TIOMOLIbIO JIMHEHKU. V300pakeHre Ha KieTuatoif Oymare
NpsSIMOYTOJIbHUKA C 3a[aHHBIMU JIJTMHAMU CTOPOH, KBaZipaTa C 3a/laHHOM JI/TMHOM CTOPOHBI. Jl/iHa 1oMaHoM. VismepeHne
repyuMeTpa 1300paXXEHHOTO TIPSIMOYTOMBHHUKA (KBa/[paTa), 3aIrich pe3y/bTaTa U3MepeHus B CAaHTUMeTpax.

Maremarnueckas HH(popmanms

Haxoxzenue, hopMy/MpoBaHue OAHOTO-ABYX OOIIMX MPU3HAKOB Habopa MaTeMaTHUeCKUX OOBEKTOB: UMCE,
BeJIUUMH, reoMeTpudeckux ¢uryp. Knaccuduranuss 06beKTOB MO 3aJaHHOMY WM CaAMOCTOSITE/IbHO YCTAaHOBJIEHHOMY
MPU3HAKy. 3aKOHOMEePHOCTh B PSIZly YHCEJl, TeOMETPUUECKUX QUTyp, 00BEKTOB TIOBCEIHEBHOM XKHU3HU.



BepHble (MCTUHHBIE) U HEBepHBIe (JIOKHBIE) YTBEPXK/eHHs, Co/iepyKalliie KOJIMUeCTBeHHbIe, TIPOCTPAHCTBeHHbIE
OTHOIIIeHWsI, 3aBUCMOCTH MEX/Y YMCIaMH WM BeTmurHaMy. KOHCTpyHpoBaHHe yTBepsKAeH!H C MCTI0/Ib30BaHNeM CJIOB
CKOKIBIN», «BCE».

Pabota c Tab/vLjaMu: W3B/IeUeHHe W WCIIOIb30BaHKe [ijisl OTBETa Ha BOMPOC MH(GOPMALUHY, Npe/ICTaBlIeHHOH B
TabsnLie (HanprMep, TabMLBI CII0XKeHMsI, YMHOXKEHHSs], TpadrKa [Je)KypCTB).

BHeceHue faHHBIX B TaOJHLY, JONIOJIHEHHEe MoJesel (cxeM, H300paKeHHi) TOTOBBIMH YMC/IOBBIMH JAaHHBIMH.

Anroputmbl  (TIpUEMBI, TIpaBWIA) YCTHBIX U THUCbMEHHBIX BBIUMC/AEHWN, W3MepeHUid U TIOCTPOeHHs
reoMeTpUUEeCKUX (GUryp.

ITpaBuna paboThI C 3/1€KTPOHHBIMY CpeficTBaMu 00yueHUs (371eKTPOHHON opMoii yuebHKKA, KOMITbIOTEPHBIMU
TpeHa)Képamm).

W3yueHne apu¢MeTHKHM BO 2 CTYyNeHW CIOCOOCTBYeT OCBOEHHIO Ha TMPOMeJeBTUUECKOM YDOBHE psfa
YHUBEPCA/TbHBIX yueOHBbIX [EeHCTBUN: TI03HABAaTE/NbHBIX YHUBEPCA/BHBIX y4YeOHBIX JeHCTBUN, KOMMYHHMKaTUBHBIX
YHUBEPCATBHBIX YUeOHBIX 1eHCTBUH, PEryIATUBHBIX YHUBEPCATBHBIX YUeOHBIX 1€HCTBUIH, COBMECTHOU /1€STeTbHOCTH.

Y obyuatorrierocst 6yAyT copMUpPOBaHbI C/ie/yIoIHe Oa30Bbie JOTMUeCKHe U UCC/Ie[0BaTeIbCKUe NEeMCTBUS KaK
YacTb MMO3HABATEJIBHBIX YHUBEPCAIbHBIX YUeOHbIX JeHCTBHM:

Ha0JIFO/jaTh MaTeMaTUYeCKre OTHOILEeHHs (YacThb — 1efioe, O0sIblile — MeHbIIIE) B OKPY’KaroLieM MUpe;
XapaKTepyu30BaTh Ha3HAYeHWe W WCIIO/Ib30BaTh MPOCTEHIIe U3MepUTe/IbHbIe TPUOOPLI (CAaHTUMETPOBasi JIeHTa,
BEChI);

CpaBHUBATh I'PYIMIbl 00BEKTOB (UMCeN, BEIUUMH, TeOMEeTpUUecKUX (GUryp) MO CaMOCTOSITE/IbHO BBIODAaHHOMY
OCHOBaHHIO;

pacripefienisiTh (K1accuUIMpoBaTh) 00BeKTHI (UMC/Ia, BeIMUMHBL, FeoMeTpruuecKre (GUrypbl, TEKCTOBBIE 3a/lauil B
OJIHO JIeliCTBUME) Ha PYIIb;

00Hapy>KBaTb MO/Ie/I TeOMeTPUYeCKUX (GUT'YD B OKPY>KaroIL[eM MUpE;

BeCTH MOUCK Pa3/IMYHBIX PelleH 3a/1auu (PaCUETHOM, C TeOMETPUUYECKHM COJIep>KaHUEeM);

BOCITPOU3BO/IUTD TIOPSZOK BBITIOIHEHNS [IeMCTBHUI B UMC/IOBOM BBIPa’KEeHWH, COZIeprKall|eM JAeHCTBUS CII0KeHUs U
BbIUMUTAHUS (CO CKOOKamu nnu 6e3 ckoOoK);

yCTaHaB/MBaTh COOTBETCTBHE MeK/ly MaTeMaTHUeCKHM BbIPaKeHHEM U ero TeKCTOBBIM OIFCaHUeM;

MoZI0UpaTh TIPUMEpEI, TIOATBEPKJAIOIINe CY>KeHe, BBIBOJI, OTBET.

Y obyuatorjerocst 6yAyT cOpMUPOBaHEI CieyIoLre HHHOPMALMOHHBIE JeliCTBUS KaK YacThb TI03HaBaTe/TbHBIX
YHUBEpCa/bHbIX YUeOHbIX JeHCTBUI:

VV VVV V V VY

> M3B/IeKaTb W WCIO/b30BaTh HWHGOPMALMIO, Ipe/CTaB/leHHYI0 B TeKCTOBOM, rpaduueckoil (PUCYHOK, CXeMa,
Tabnura) popwme;

> yCTaHaB/IMBAaTh JIOTUKY [1epebopa BapHaHTOB [JIsl PellieHus] IPOCTeHIIX KoOMOMHATOPHBIX 3a/ay;

> JOTIONIHATb MOZiesu (CxeMbl, N300pa’keHus1) TOTOBBIMU UYMCIOBBIMU JAaHHBIMH.

Y obyuatomerocst OyayT cdopMHUpoOBaHbI ciiefiytolue AelCTBUsl 00IIeHWs KaK 4YacTb KOMMYHHKATUBHBIX
YHUBepCalbHbIX YUeOHBIX JeHCTBHI:
KOMMEHTHPOBATh X07, BEIYUCIeHUH;
OOBSICHSITH BEIOOD BEJTMUMHEI, COOTBETCTBYIOLLEH CUTYyallud U3MepeHHs;
COCTaBJISITH TEKCTOBYIO 3aJjauy C 3aJjaHHbIM OTHOLIEHHEeM (TOTOBBIM peLlieHreM) 1o 00pasLy;
WCII0/Ib30BaTh MaTeMaTHueckKre 3HaKU ¥ TEPMUHOJIOTHIO |15l OITMCAaHUSI CFO’KETHOM CHUTYaLH, KOHCTPYHUPOBaHHS
YTBeP>KIEeHUH, BBIBOZOB OTHOCHUTE/ILHO JJAHHBIX 00BEKTOB, OTHOLIEHHS;
Ha3bIBaTbh UMCJ/Ia, BeJIMUMHBI, FeoMeTpruueckre GUrypel, obsiazaroliye 3alaHHbIM CBOMCTBOM;
3amnMChbIBaTh, YNTATh YMC/I0, YNCIOBOE BhIpaKeHUe;
NpUBOJUTL  TIPUMepbl, W/IIOCTPUpYIOLMe  apudMeTHueckoe  fleficTBUMe, B3aWMHOe  pacIlojioKeHUe
reoMeTpUUecKux Guryp;
KOHCTPYHPOBATh YTBEPsKAEHUs C UCTI0/Ib30BAHUEM CJIOB «KaXKIbIM», «BCE».
¥ obyuatomerocst 6yayT copMUpOBaHbI C/ieIytolye JelCTBYsI CaMOOPraHH3alluid U CaMOKOHTPOJIS KaK YacTb
PErYJISTUBHBIX YHUBEPCAJbHBIX YUeOHBIX JeHCTBUM:

YV VVV VVVYVY

HaXOJUTh C IIOMOIIIBIO [TPeTIo/[0BaTe/lb IPUUNHY BO3HUKLIEH OIMOKY UK 3aTpyLAHEHHSI.

Y obyuarorrierocsi 6yAyT copMHUpPOBaHEI CIeAYIOLIEe YMEHHs] COBMECTHOH [iesiTe/IbHOCTH:

NIPUHUMATB TIpaBU/la COBMECTHOMH [iesiTe/IbHOCTH ITpU paboTe B Mapax, rpyIinax, COCTaBIeHHBIX IperofioBaresieM
WJIW CaMOCTOSITE/IBHO;

> C/le[I0BaTh YCTAaHOBIEHHOMY TIPAaBUJTY, TTI0 KOTOPOMY COCTABJIEH Psifl UMCel, BeJIMUHMH, TeOMeTPUUECKUX (PUTyp;

> OpraHH30BBIBaTh, yUaCTBOBaTh, KOHTPOJMPOBATH XOJ, W pe3y/bTaT IMapHOM paboThl C MaTeMaThu4eCKUM
MaTeprasom;

> TIPOBEPSITh TMPABU/ILHOCTh BBIUKC/IEHUS] C TOMOIbI0 APYroro TNpUEMa BBIMOJHEHUs JeHCTBUs, 0OpaTHOro
JleficTBUS;

>

>



> yUYacTBOBATh B MApHOW U IPYIIOBOM paboTe C MaTeMaTHYeCKVM MaTepHasioM: 00CY>KAaThb LieJib AesTeNbHOCTH,
X07i paboThl, KOMMEHTUDOBAaTb CBOW [JeWCTBHs, BBICAYIUMBaTb MHEHUSI [DYIMX YUYaCTHUKOB, T'OTOBUTH
Tipe3eHTaruio (YCTHOE BLICTYIIEHHE) PellleH s WK OTBeTa;

> pellaTh COBMECTHO MaTeMaTH4ecKHe 3aJjaudl ITOMCKOBOTO M TBOPYECKOro XapakTepa (OINpeZessiTb C ITOMOLIbIO
W3MepHUTeNbHBIX HHCTPYMEHTOB JI/IMHY, OTPeAesATb BpeMst M TIPOZI0/DKUTETBHOCTD C TIOMOLIBIO YaCOB, BHITIOHSTh
TIPUKUJKY Y OLIeHKY pe3y/bTaTa JelCTBUM, U3MepeHuil);

> COBMECTHO C TIperiofiaBaresieM OLleHUBaTh pe3yJbTaThbl BBIOIHEeHHs 0011ieil paboTsl.

3 CTYIIEHb

OO0yuaroipecs: Hay4aThCst

Ymncna v BeTMUNHBI

Uucna B npesenax 1000: ureHue, 3amuch, CpaBHeHWe, NIPeJCTaBleHre B BUJle CYMMbI pas3psiiHbIX C/laraeMbIX.
PaBeHCTBa M HepaBeHCTBa: UTeHHe, COCTaBJIeHWe. YBe/MueHUe WM yMeHblleHHe 4uc/ia B HeckoslbKo pa3. KpatHoe
CpaBHeHUe yrceJl.

Macca (efuHHL]A Macchl — rpaMM), COOTHOLLEHHe MeXJy KWIOrpaMMOM U TPaMMOM, OTHOLIEHUs «TsDKejlee —
Jierye Ha...», «TsDKejiee — Jierue B...».

CroumocTb (eauHULIBI — PyOb, KOMelKa), YCTaHOB/IeHHe OTHOIIEHUsI «Z0pOKe — JlellieB/ie Ha...», «JOpoXKe —
JelesJie B...». COOTHOILIEHNE «IleHa, KOJIMUeCTBO, CTOMMOCTb» B TIDAKTUYeCKOW CHUTYaI|UH.

Bpewmsi (efuHMI]a BpeMeHH — CeKyH/a), YCTaHOBJIeHVe OTHOILIEHHs! «ObICTpee — MejijleHHee Ha...», «ObICcTpee —
MeJjieHHee B...». COOTHOILEHUe «Hayaa0, OKOHUaHHe, MPOJO/DKUTEIbHOCTE COOBITHS» B IIPAKTHUYECKON CUTYallWH.

[Jnuna (eUHWLBI AJMHBI — MUUTUMETP, KWJIOMETpP), COOTHOIIEHNe MEeXX[y BeJIMUMHAaMH B TpefiesiaX ThICSUH.
CpaBHeHUe 00BEKTOB 10 [|/IUHE.

[Mnomazp (eAWHULBI TUIOL[AAW — KBAJpPATHBIA MeTp, KBaJpaTHBIA CAHTUMETP, KBAJPATHBIA JAeLuMeTp,
KBazipaTHbIi MeTp). CpaBHeHUe 0OBEKTOB 110 IJIOMA/IH.

Apudmernueckue eicTBUA

YCTHBIE BBIUMC/IEHUS, CBOJMMBIE K JlelcTBUsIM B mpefesax 100 (TabnuvHoe M BHeTabnMuHOe YMHOXKeHUE,
Jie/ieHue, fIefiCTBUS C KPYTJIBIMU YUC/IaMH).

ITuceMeHHOe crio)keHUe, BeluMTaHue uncen B nipegenax 1000. defictBus c uvcnamu 0 u 1.

[TucbMeHHOe YMHOXKEHHEe B CTOJIOMK, MACbMEHHOe [ieJieHHe yrolKoM. [TMCbMeHHOe YMHOXKEHUE, [e/ieHhe Ha
0JlHO3HauHOe uucio B mpegenax 100. ITpoBepka pe3ysibTaTa BHIUMCIEHMs (TIPUKU/IKA WK OLIEHKA pe3ysibTaTa, 06paTHoe
JlelicTBUe, TPUMeHeHNe arOPUTMa, MCI0Ib30BaHue KalbKyJIsAaTopa).

[TepemecTrTeIBHOE, COUETATEIBHOE CBOMCTBA CI0’KEHHSI, YMHOKEHHS TTPY BBIYMC/IEHHSIX.

Haxoyx/ieHrie HeM3BeCTHOr0 KOMITOHEHTa apu()MeTHIeCKOro JeHCTBHS.

IMTopsifiok fiefiCTBUM B UMCIOBOM BBIPa)KEHWH, 3HaueHHWe YMC/IO0BOTO BbIPa)KEHHS, COZieprKalljero HecKOJIbKO
JelicTBul (co ckobkamu nu 6e3 ckoboK), ¢ BeiuncieHussMu B mipefiesiax 1000.

OfiHOpO/IHbIE BeJTMUMHBI: CJIO)KEHHe U BEIUMTaHHUe.

TekcToBbIe 33/ja4u

PaboTa c TeKCTOBOH 3ajiaueil: aHaM3 [JaHHBIX U OTHOLLIEHHH, IIpe/icTaB/ieHre Ha MOJe/H, [IIaHMPOBaHKe X0/a
pellieHus 3a/iauy, pelileHre apuMeTHUeCKUM CrIoco0oM. 3a/jaui Ha IOHMMaHUe CMbIC/Ia apudMeTHUecKuX JeCTBUH (B
TOM UHCJIe IeJIEHUsI C OCTaTKOM), OTHOIIeHHH («0oJblile — MeHbIIIe Ha...», «Dojblile — MeHBIIIE B...»), 3aBUCUMOCTeN
(«KyTuIs-TIpoJiaXka», pacyéT BpeMeHH, KOIMYeCcTBa), Ha CpaBHeHHe (pa3HOCTHOe, KPaTHOe). 3aMych peleHus 3a/1auu 1o
JIleMCTBUSIM U C TIOMOIIBIO UHCJIOBOTO BhIpakKeHUsl. [IpoBepKa peleHus ¥ OLjeHKa TOTyueHHOT0 pe3y/IbTaTa.

[Jons BeMMUMHBL: T10/I0BUHA, TPeTh, U€TBEPTh, IIsITasi, AecsiTasl yacTb B MPAaKTHUecKoi curyauuu. CpaBHeHHe
Jlojie OJHOM BeNTMUMHBL. 3a/laud Ha HaxO0KeHHe [[OJI BeJIMUHHBI.

IIpocTpaHCTBeHHBIE OTHOLIEHUS ¥ reoMeTpuyeckue (GUrypsl

KoHcTpyrpoBaHue reoMeTpuueckux ¢puryp (pa3dueHue GUrypsl Ha 4acTH, COCTaB/ieHHe QUTypbl U3 yacTeid).

[TepymeTp MHOTOYTO/IbHUKA: M3MepeHue, BbIUKC/IeH e, 3al1Ch PaBeHCTBa.

VismepeHue muiollaAu, 3amuch pe3ysbTaTa M3MepeHUsl B KBaJpaTHbIX CaHTHMeTpax. BblunciieHue IUIOLiau
NpsIMOYTo/IbHUKA (KBaZipaTa) C 3a/laHHBIMK CTOPOHaMH, 3alliCh paBeHCTBa. 3o0pakeHuMe Ha KierdaTtoil Oymare
NPSIMOYTOJIbHUKA C 3a/JaHHBIM 3HaUeHHeM I1/I0Ia/u.

Maremarnyeckas HHpopmanys

Knaccudukarys 06beKTOB 110 IBYM MPU3HAKAM.

BepHble (MCTHMHHBIE) W HeBepHble (JIO’KHBIE) YTBEPXKJEHHUs: KOHCTPYHpPOBaHWe, TpoBepka. Jlorudeckue
pacCy>XJeHusl CO CBSI3KAMH «ECJH ..., TO ...», «[I03TOMY», «3HAUUT».

Vi3BneyeHue 1 UCIT0/Tb30BaHMeE /151 BBITIOTHEHWST 3a[jaHuK MH(OPMAIH, TIpe/iCTaBIeHHON B Tab/MLIaX C JaHHBIMU
0 peasibHBIX TIPOLIECCAX U SIBJIEHUSIX OKPY)KAIOLero Mupa (HarpuMep, pacryCaHde yPOKOB, [JBYDKEHHs aBTOOYCOB,
oe3/10B), BHeCeHHe JJaHHBIX B TA0JHLY, JOTIO/THEHE YepTeXKa JaHHBIMH.

®dopman3oBaHHOE OTHCAHKe TT0C/IeA0BaTeTbHOCTH AeUCTBUM (MHCTPYKLUS, TI71aH, CXeMa, a/ilTOPUTM).



Cronbuatas [uarpaMma: uTeHue, UCTOIb30BaHNe AaHHBIX /IS PellieHust yueOHbIX U MPaKTHUEeCKUX 3azau.
AJIrOpUTMBI U3yUeHHs] MaTepHraJla, BBITOTHEHUs 00YUaloIIiX M TECTOBBIX 3a/IlaHUI Ha AOCTYTIHBIX 3JIEKTPOHHBIX
cpencTBax 00yueHus: (MAHTEPAaKTUBHOM JOCKe, KOMIBIOTEpE, IPYTHUX YCTPOHCTBAX).
W3yuenue apudMeTHKH B 3 CTyTIeHU
Cr1ocoOCTBYeT OCBOEHHIO Psifia YHUBEPCATBHBIX YUeOHBIX JefCTBHIA: T03HaBaTe/lbHbIX YHIBEPCAIbHBIX YUeOHbIX
JeHdCTBUM, KOMMYHHKAaTHBHBIX VHHBepCalbHbIX Y4eOHBIX [eWCTBHM, pery/sSTHBHBIX YHHUBEPCAJBHBIX Y4eOHBIX
JleficTBUH, COBMECTHOMU JIesITe/TbHOCTH.
Y obyuarorrierocsi 6yayT chopMUpOBaHEI CeAyroLire 60a30Bble IOTHUECKHe U NCCIefoBaTebCKIe [eHCTBUS Kak
YacTh [103HaBaTe/IbHBIX YHUBEepCalbHbIX yueOHBIX AeCTBUIA:
CpaBHUBATh MaTeMaTHueCcKHe 00BEeKThI (UKC/Ia, BeJIMUMHB], FeOMeTpudeckue (Gurypsl);
BBIOMPATH MPHUEM BLIUKC/IEHUS], BBITIOJHEHUS IeHCTBYS;
KOHCTPYHPOBATh reoMeTpUuecKue GUrypsl;
K/1aCCU(ULIMPOBATh 00BEKTHI (UKUC/Ia, BEJTMUMHBI, FTeOMETPUUYECKUEe (PUTYDPHI, TEKCTOBBIE 33/]a4d B O/JIHO A€HCTBUE)
10 BEIOpaHHOMY MPU3HAKY;
TIPUKU/IBIBAaTh Pa3Mepsl GUTypEI, €€ 31eMeHTOB;
MOHUMAaTh CMBIC/T 3aBUCHMOCTeN 1 MaTeMaTHUeCKUX OTHOLIeHNH, ONMCAaHHBIX B 33/laye;
pasnMuaTth U UCIO/b30BaTh PasHble MPHUEMBI U a/ITOPUTMbI BHIUMC/IEHUS];
BBIOMPATh METO/ peleHus (Moie/IMPOBaHIe CUTYaLiH, epeOop BapHaHTOB, MCIIO/IB30BaHHE a/lTOPUTMA);
COOTHOCHUTB Hauaslo, OKOHYaHHe, IIPOZJ0/DKUTEIBHOCT COOBITHS B MPAaKTUUECKOW CUTYaLY;
COCTAaBJIATH psif unces (BeJIMUMH, reOMeTpUYecKUX (GHUryp) Mo caMOCTOSITe/IbHO BEIOpAaHHOMY TIPaBUITY;
MO/le/IMPOBaTh Mpe/|I0’KeHHYI0 PaKTUYeCKyH0 CUTYalLio;
yCTaHaB/IMBaTh [10C/Ie/|0BaTe/IbHOCTb COOBITUH, AeCTBUI Clo)KeTa TeKCTOBOH 3afiaun.
¥ obyuaromjerocst 0yyT copMHUpPOBaHbI Cliefytomivie HHHOPMAL[MOHHbIE AeHCTBYS KaK YacTb M03HABaTeIbHBIX
YHUBepCalbHbIX YUeOHBIX JeHCTBUI:
yrTaTh MH(OPMALMIO, TIPE/ICTaBIEHHYIO B Pa3HBIX (hOpMax;
W3BJIeKaTh U UHTEPIPETUPOBAThL YMC/IOBbIE JAHHBIE, MIPe/ICTaB/IeHHbIe B Tab/HLe, Ha [UarpaMMme;
3aTI0/THATH TaOJIHL{BI CTIOXKEHUSI 1 YMHOXKEHWUSI, JOTIO/THSTh JAHHBIMHU YePTEXK;
yCTaHaB/IMBaTh COOTBETCTBHE MeXX/[y Pa3/IMYHbIMU 3aITMCSMU pelleHus 3a[aum;

VVVVVVVYYV VVVY
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WICTIONB30BaTh [JOTIOJIHUTETBEHYIO IUTepaTypy (CIIPaBOUHUKY, C/IOBapHU) [JI/Isl yCTaHOBJIEHUsI M POBEPKU 3HaUeHUsI
MaTeMaTHUeCKoro TepMUHa (TIOHSITUS).

Y obyuatorierocst O6yayT chOpMHUPOBaHBI CleYIOIIME JeWCTBUS OOIIEHUS KaK 4YacTh KOMMYHHUKATHBHBIX
YHUBEpCaNbHBIX YUeOHBIX JeHCTBUI:

WCTI0/Ib30BaTh MaTeMaTHUyeCKyH TePMUHOJIOTHIO JI/Isl OIIMCaHUsI OTHOLLIEHUM U 3aBUCUMOCTeH;

CTPOUTH peueBble BbICKa3bIBaHUSA [/ pellieHUsI 3a/lau, COCTaB/ISITh TEKCTOBYIO 3a/auy;

00BSICHATH Ha TIPHIMepaXx OTHOILEHUs «DOoJIbIle — MeHbIIIe Ha...», «D0JIbIlle — MeHBIIIEe B...», DAaBHO»;
WCII0/Ib30BaTh MaTeMaTHUeCKYI0 CHMBOJIMKY [/l COCTaBJ/IEHHS YMC/IOBBIX BhIDAXKEHU;

BbIOWPATh, OCYIIECTB/SATb MEPEXOJ, OT OJHWUX EAUWHMIL] W3MEPEHUs BENUUHHBI K JDYTUM B COOTBETCTBHM C
MpaKTUYeCKOM CUTyaluew;

YUaCTBOBATh B 00CY)KIEHHH OLIMOOK B XO/Ie ¥ Pe3yJ/IbTaTe BIOJHEHHSI BEIUMCIEHNS.

¥ obyuatoiierocs 6yayT copMUpPOBaHbI C/ieIyIOIIKe JeHCTBUS CAaMOOPraHU3aluid U CAMOKOHTPOJISE KaK 4acThb
PEry/ATUBHBIX YHUBEPCA/TbHBIX YUeOHBIX JeHCTBUI:

vV VVVVY

> TIPOBEPSITH X0/, ¥ pe3y/IbTaT BhIIO/HEHUs JeHCTBUS;

> BEeCTH TIOMCK OIIMOO0K, XapaKTepr30BaTh UX U UCIIPaBJISTh;

> (hopMynupoBaTh 0TBeT (BbIBOZ), IOATBEP>KAATH €ro 00BSICHEHNEM, PacUETaMM;

> BbIOMPATh M UCIO/B30BaTh Pa3/dyHble PUEMBI IIPUKUJKY U IIPOBEPKYU TPABU/IBHOCTH BbIUMC/IEHUS], IIPOBEPSTDH
TIOJTHOTY U IIPaBU/IbHOCTD 3aI0THEHUs] Tab/INL] CI0XKEeHUs, yMHO)KEHHSI.
¥ obyuatorrierocst 0yayT copMHUpPOBaHbI CeAYIOIIHe YMeHUs COBMECTHOM ZlesTesTbHOCTH:

> nipy paboTe B TPYIIIe WM B TIape BBIIOMHSATH NPe/I/IOXKeHHbIe 3a/1aHusI (HaXOJUTh pa3Hble PelleHwsl, ONpe/esisiTh C
TIOMOLLBIO IU(POBBIX U aHATIOTOBBIX TPUOOPOB, U3MEPUTETBHBIX UHCTPYMEHTOB JIJTUHY, MaccCy, BpeMsi);
JIOTOBapUBaThCs O pacrpeiesieHUH 00s3aHHOCTeH B COBMECTHOM TpY/[ie, BBITIOJIHSTE POM PYKOBOAUTENS W
MOAYMHEHHOTO, C/IeP>KaHHO MPUHUMATh 3aMedaHust K CBoeit paboTe;

> BBITIOJTHSTE COBMECTHO TIPUKH/IKY M OLIeHKY pe3yJ/IbTaTta BBITIo/HeHHs 001eit paboTsl.

4CTYIEHDb
OO0yuatoliecst HayJ9aThbCst
Yucia 1 BeIMYUHBI
Yucsia B mpejiesiax MUWIJIMOHA: UTEHKeE, 3aliCh, TIOPA3psiIHOe CpaBHeHue yropsijodyenue. Yucio, 6osbliee win
MeHblllee JaHHOTO YKCJ/Ia Ha 3a/laHHOe YKCI0 pa3psiJHbIX eNHUL], B 3a[JaHHOe YKCJ/I0 Pas.



BenmunHbl: cpaBHeHHEe 00BEKTOB TI0 Macce, [JIUHE, TUIOIIA[H, BMECTHUMOCTH.

EpuanIe Maccs! (1ieHTHep, TOHHA )Y COOTHOILEHHST MeXY HAMH.

Eunuie BpeMeHH (CyTKHY, Hefiens, MecsiLl, T0/l, BeK), COOTHOLLEHHUS] MeXXY HAMH.

Epvuunpel ayuHel (MWUIAMETP, CAHTHUMETp, [elMeTp, MeTp, KWIOMeTp), Iuiomazu (KBaJpaTHBIA MeTp,
KBaJJpaTHBIN CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KW/IOMETPhI B Uac, MeTpPbl B MMHYTY, METPbI B CEKYHZY).
CooTHoweHue Mexay efrHuLamu B npegenax 100 000.

[Jonst BeMUMHBI BpeMeHH, MacChl, J/TMHBbI.

Apudmernueckue eicTBUA

[TuceMeHHOe ClOXKeHUe, BblYWTaHHe MHOTO3HAUHBIX UWcesl B MpefjesiaXx MUIMOHA. IIncbMeHHOe YMHOKeHUe,
JlefieHre MHOTO3HAUHBIX YHMCel Ha OZfHO3HauHoe (ZBy3HauHoe) uucrio B mpeZenax 100 000. [leneHue C OCTaTKOM.
YMHOXeHHe U genenue Ha 10, 100, 1000.

CpoiicTBa apupMeTHUecKUX [eHCTBUM M WX TpPUMeHeHWe A BbluMc/ieHui. [IoMcK 3HaueHWs YMC/IOBOTO
BbIpa’KeHHsI, Co/iepyKalliero HeCcKOJIbKO AielicTBuii B ipefiesiax 100 000. ITpoBepka pe3ysibTaTa BBIYMC/IEHNH, B TOM UKCTIe C
TIOMOIIIBIO KabKyJISITOpa.

PaBeHCTBO, cofepskalljee HEW3BECTHBII KOMITOHEHT apu()MeTHYecKoro [JelCTBUS: 3alliCh, HaxXOXKIeHHe
HEeM3BeCTHOTO KOMITOHEHTa.

YMHOXeHue U [JieJleHre BelIMYMHbI Ha OZJHO3HAYHOe UKCJIO.

TekcroBble 3afauu

PaGora ¢ TeKCTOBOM 3afilaueli, pellleHne KOTOPOU CofiepXKUT 2—3 AeHCTBUS: aHau3, Tipe/ICTaB/IeH|e Ha MOJEIH,
TJIaHMPOBAHKe U 3aIUCh pellleHNs], TpoBepKa pellleHrs U 0TBeTa. AHalIN3 3aBUCUMOCTeH, XapaKTepU3yHOILMX [1POLIeCChl:
[BIDKeHUSI (CKOPOCTb, BpeMs, NpOieHHbI MyTb), paboThl (IIPOM3BOJUTENBHOCTb, BpeMs, 00BbEéM paboThbl), KyIUIM-
NpoJiakK (1leHa, KOJIMUecTBO, CTOMMOCTb) U pellleHHe COOTBETCTBYIOIIMX 3a/adu. 3aZlaud Ha yCTaHOBJ/IeHWEe BpeMeHU
(Hayano, TPO/O/DKUTENLHOCTh W OKOHUaHWe COOBITHSI), pacuéra KOJIMYeCTBa, pacxoja, W3MeHeHWs. 3ajaud Ha
HaXOXK/|eHHe /10JIM BeJTMUYMHbI, BeJIMUMHEI TI0 e€ fjo/ie. Pa3Hble CrocoObI pellieHrs1 HEKOTOPBIX BHUIOB M3YUeHHBIX 3a/au.
OdopmiieHre peleHys 110 JeWCTBUSM C TIOSICHEHHEM, TI0 BOIIPOCaM, C TTOMOII[BbIO YHC/IOBOTO BBIPAKEHUS.

IIpocTpaHCTBeHHBIE OTHOLIEHUS ¥ reoMeTpuyeckue GUrypsol

HarnsgHeie npefcTaBieHNs 0 CHMMETpPHH.

OKpY>XHOCTB, KpYT: pacrio3HaBaHHe U n300pakeHue. ITocTpoeHre OKPY>KHOCTH 3a/laHHOTO paguyca. [loctpoeHue
H3yUeHHBIX TreoMeTpUYeckKux GUryp C TIOMOIbIO JIMHEWKH, Yro/bHUKA, LMPKy/s. PasnuueHue, Ha3bIBaHHe
MIPOCTPAHCTBEHHBIX reOMeTpUYecKux GUryp (Ten): map, Kyd, UIMHAD, KOHYC, MUpaMUJaA.

KoHcTpyupoBaHue: pa3bueHue (GUrypbl Ha TMPSIMOYTOJMbHUKM (KBaZpaThbl), COCTaBjeHHWe (QUryp us3
NPSIMOYTO/IbHUKOB WM KBaZlpaToB.

[TepumeTp, niowa e GUIypel, COCTaB/lIeHHON U3 ABYX — TPEX MPSAMOYTOIbHUKOB (KBaJpaToB).

Maremarnyeckas uH(popmanms

PaboTa ¢ yTBep)K[eHUsIMH: KOHCTPYHPOBaHHWe, TIPOBepKa UCTHHHOCTH. COCTaBeHe W MPOBEPKa JIOTMYeCKUX
pacCy»|eHr# 1IpY pellieHny 3aau.

[laHHbBIe 0 peasbHBIX MpoLieccax U sBAEHUSIX OKPY’)Karolllero MUpa, NpeJcTaB/eHHble Ha viarpaMMax, cxeMax, B
Tabnurax, tekcrax. COOp MaTeMaTUYeCKUX [JaHHBIX O 3a[JAHHOM 00BbeKTe (UKciie, BeJIMUMHe, TeOMETPUUECKOU (urype).
IMouck uHboOpMaLu B CIpaBOYHON juTtepatype, VIHTepHeTe. 3amvch MH(OpPMALMM B MpeyioXKeHHOW Tabsuile, Ha
crosbuaToi AuarpaMme.

JocTynHele 371eKTPOHHBIE CpejcTBa 00yueHUs], T0COOUs, TPEHAKEPB], UX HMCIIO/Ib30BaHUE 110/l PYKOBOJCTBOM
nefiarora U camocrositesibHoe. [TpaBua 6e3omacHol paboThI € 3/1eKTPOHHBIMU UCTOYHHUKAMU HH(OPMALIVH .

AnTOpUTMBI pellieHus U3yUYeHHBIX YUeOHbIX U TIPaKTUYeCKUX 3a/1au.

N3yuenue apudmeTHku B 4 CTyMeHH CHOCOGCTBYET OCBOEHHIO psiia YHUBEPCA/BbHBIX Y4eOHBIX [eHCTBHIA:
T03HABATe/IbHBIX YHUBEPCATbHBIX YYeOHBIX [IeMCTBUH, KOMMYHHKAaTHBHBIX YHHUBEPCA/TbHBIX YueOHBIX [elCTBHH,
PEryJISITUBHBIX YHUBEPCAIBHBIX YUeOHBIX [1eHCTBUI, COBMECTHOM J1eATe/TbHOCTH.

Y obyuarorrierocs 6yayT chopMUpOBaHEI CieAyroLIye 6a30Bble IOTHUeCKHe U UCCIe0BaTeTbCKIe JeHCTBUS Kak
YacTb T03HABATEJIBHBIX YHUBEPCA/IbHBIX YueOHbIX JeHCTBHUM:

OpPMEHTHUPOBATbCSI B M3YyUEHHOW MaTeMaTHueckKoil TepMHHOJIOTWHM, WCMO/Ib30BaTh €€ B BbICKA3bIBAaHUSX U
paccyXJeHusx;

CpaBHMBaTh MaTeMaTU4yeckue OOBLeKThbl (UMC/ia, BeJHUMHBI, reoMeTpudeckue (Uryphbl), 3alychiBaTb MPH3HAK
CpaBHeHus;

BbIOMpATh METO/, pellleHHsl MaTeMaTU4YecKoi 3a7iauul (a/IropuT™ JeHCTBUS, TPUEM BBIUMCIEHHS, CII0CO0 pellieHus],
MO/Ie/IMpOBaHue CUTyaluH, I1epebop BapUaHTOB);

00Hapy>KBaTb MO/ N3y4YeHHbIX reOMeTpPUUeCKUX QUIYp B OKPY’KaroL[eM MUPe;

KOHCTPYHPOBATh reOMeTPUUecKyo (GUrypy, o0/a/jafolyo 3a/laHHbIM CBOMCTBOM (OTPe30K 3aJidHHOM [JIMHBI,
JIOMaHasi oTipe/ie/IEHHOM [ITMHBI, KBaZpaT C 3aZlaHHBIM [TepIMeTpPOM);

K/TaCCUULIMPOBATh 00BEKTHI 0 1—2 BLIOpaHHBIM TPH3HAKAM;
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COCTaBJISATh MO/Ie/Tb MaTeMaTUUeCKOoW 3a/lauu, TIPOBEPSITh €€ COOTBETCTBHE YCIOBUSIM 3a/laul;

OTIpe/Ie/ISITh C TIOMOIIIBIO [M(MPOBBIX ¥ aHAJIOTOBBIX MPUOOPOB: MaccCy rpeiMeTa (3/IeKTPOHHbBIE U TUPEBbIE BEChI),
TeMriepatypy (rpaZlyCHUK), CKOPOCTb ABW)KEeHHsI TPaHCIIOPTHOT'O CpefiCTBa (MakeT CIHMJOMeTpa), BMECTUMOCTh
(u3mMepuTeBbHBIE COCY/IBI).

¥ obyuaroiierocst 0yyT cOpMUpPOBaHbI CieyIolie UHHOPMAI[UOHHBIE JIeHCTBUS KaK YacCThb MO3HABATEIbHBIX

YHUBEpCa/bHbIX YUeOHbIX JeHCTBUI:

>
>
>

TIpeJiCTaB/sSTh MHGOPMALIMIO B pa3HbIX Gopmax;

U3BJIeKaTh U HHTEPIIPeTHPOBaTh HH(OPMALMIO, TIPe/ICTaBIeHHYIO B Ta0/IHLie, HA JUarpaMMe;

WCIIO/Ib30BaTh CIPAaBOUYHYIO JIMTepaTypy A/ IOMCcKa HMHGOpPMaluH, B TOM uucie VIHTepHeT (B yCIOBHSIX
KOHTPOJIUPYEMOT'O BBIXOZIA).

Y obyuatomerocst OyayT cdopMHUpOBaHbBI ciiefiytolue AelcTBUsl 0OIIeHWs KaK 4YacTb KOMMYHHKATUBHBIX

YHUBepCa/lbHbIX YUeOHBIX JeHCTBUI:
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WCIT0/Tb30BaTh MaTeMaTHUeCKyI0 TEDMHUHOJIOTHIO /IJIsl 3aIMCH pelleHus TTpeMeTHOM MK MPAaKTHUeCcKOH 3a7auu;
TIPUBOJUTE TIPHIMEPBI M KOHTPITPUMEPHI /171t TIOATBEP)KIeHHsT UM OTIPOBEP’KeHHST BEIBOZA, THITOTe3bI;
KOHCTPYWPOBATh, YATATh UHCJIOBOE BHIPAKEHHUE;

OIUCHIBATh MPAaKTUYECKYIO CUTYalUIO C UCTI0/Ib30BAHHEM M3YUeHHOW TepMUHOIOTHY;

XapaKTepru30BaTb MaTeMaTHueCKHe OOBeKThI, SIB/IeHHs U COOBITHSI C TIOMOLL[bIO U3YUeHHBIX BeJTMUMH;

COCTAaBJISITh MHCTPYKLHIO, 3aIMChIBATE PACCY KAEHNe;

WHHUIMUPOBAThL 00CY>K7ieHre Pa3HbIX CIIOCOOO0B BHIMOIHEHHS 3aaHusl, TOMCK OINOOK B pelleHHH .

Y obyuatorjerocsi 6yayT chopMHUpOBaHb! C/lef[yIOIie JeHCTBUsS CaMOOpraH3allii U CAMOKOHTPOJIS KaK 4acTb

PeryJISITUBHBIX YHUBEPCAIbHbIX YueOHbIX JeHCTBUI:
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KOHTPO/IMPOBAaTh IPaBU/ILHOCTb U TOMHOTY BBINOJHEHUS! airopuTMa apuhMeTU4YecKoro [eHCTBHS, pelleHus
TeKCTOBOMH 3a/jaud, TIOCTPOEHHS FeOMeTPUUecKor (GUrypbl, U3MepeHus;

CaMOCTOSITe/TEHO BBITOJTHATE MPUKUJKY W OLIEHKY pe3y/IbTaTa U3MepeHHi;

HaXO/IUTh, UCIIPABJISATh, TIPOTHO3UPOBATh OIIUOKY U TPYAHOCTH B PEILeHUH YueOHOH 3a/iaun.

Y obyuarorrierocs 6yayT chopMUpPOBaHEI CIEAYOLIME YMEHUs] COBMECTHOH JIeATeTbHOCTH:

YUYaCTBOBATh B COBMECTHOM [1esITeJIbHOCTH: JOTOBapHBaThCS O CrIocobe pelleHHs], pacrpesesisTe paboTy Mexay
yjleHaMd TPYMMbl (HampyMep, B C/iydyae pelleHusi 3ajady, TpeOyroumx mepebopa 60MBIIOro KOJHUYeCTBa
BapHaHTOB), COTJIAaCOBHIBATH MHEHHS B XO/Ie TIOMCKA J0Ka3aTebCTB, BbIOOpa paljuoOHaIBHOTO criocoba;
JIOTOBapMBaThCsl C OJHOTPYIIITHUKAMH B XOZie OpraHu3aljiy NMPOeKTHOH paboThl C BeJMUMHAMH (COCTaB/IeHHe
pacriicaHusi, OJCYET [jeHer, olleHKa CTOMMOCTH U MOKYTIKH, IPHUOJ/IFKEHHAs OLjeHKa pacCTOSIHUN M BpeMeHHbIX
WHTEpBAaJIOB, B3BellMBaHUe, U3MepeHHe TeMIlepaTyphbl Bo3[yXa U BOJbl), FeOMeTpUUeCcKUMH (urypamu (Bei6op
(opMBl U fleTaneli IpyU KOHCTPYUPOBAHUY, PAaCUET U pa3MeTKa, IIPUKU/IKA 1 OlleHKa KOHEYHOT'O pe3y/IbTaTta).

YYEBHO-METOJNYECKOE OBECIIEYEHUWE OBPA30OBATEJ/IBHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIBI IJ/I1 YUAIIIET'OCHA
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