MMWHUCTEPCTBO IMPOCBEIEHNA POCCUNCKON ®EJEPAILINNA
MuHHCTEPCTBO 0Opa3oBanys 1 HAyKH PecnyGiuku Tarapcran
MyHHIMTIATBHOE Ka3eHHOE YUPEKIACHHC "VipasieHre 00pa3oBaHueM VICIIOTHUTEIHLHOTO KOMUTETa MYHHIMIIATBHOTO obpazopanus 1. Kazanu
MyHUIHTATBHOE OIOIKETHOS obpaszoBaTeIbHOE YUPEKICHUC «Cpennss obmeodpasopaTebHas koia No54 ¢ yriayOneHHbIM
M3y4deHHeM OT/IeTIbHBIX TIPEMETOBY ABHACTPOMTEIILHOIO paiioHa ropoza Kazanu

«PaceMOTpEeHO» «CoriacoBpaHo»
Pyxosoautens MO 3amecTHTENb AUpeKTopa 1o YP

MBOY «lllkona Ne54»
@!*@:owmﬁowm H.A. mn N Famuywmmna AJL
Ilporoxon Ne 1ot «29% (aBrycra 2023 1.

«28» aprycra 2023 .

PABOYASI IPOT'PAMMA
(ID 2726793)

yueonoro npeamera «MaTtemMaTHKa

nist 00ydaomxcs 1-4 Kiaccos

Kazanp 2023




MOSICHUTEJIbHAS 3AIINCKA
Pabouas nporpamma 1o yueOHOMY IPEAMETY « MareMaruka» COOTBETCTBYET denepaibHON paboyeii mporpamMme 1o y4ueOGHOMY TpEIMETY «MareMaTuKa»
M BKJIIOYAET NOSCHUTENbHYIO 3amUCKY, coepxanne OOydeHMs, [IaHUpyeMbIe Pe3yJIbTaThi OCBOEHMSI NpOrpammel H TeMaTH4ecKoe MaHHpOBAHUE, a TAKXKE
OpPHMEHTHPOBaHa Ha LCIIEBbIC IIPUOPUTETHI JyXOBHO-HPABCTBEHHOTO pa3BUTHsA, BOCIUTAHNSA H conmanu3anuy o0yJaronmxcs, copMyIMpOBaHHBIC B denepanbHOH
paboueli IporpamMme BOCITHTAHUS.
[TosicHWTeNbHAs 3alliCKa OTPaXacT obuIMe ey U 3ajladd M3ydeHus, MecTo B CTPYKType yueOHOro Iana, a TaKoKe MOAXO0IbI K 0TO0pY cojepKanusd #
[IAaHUPYEMbIM pe3ybTaraM.

OBIIAS XAPAKTEPUCTUKA MPEJIMETA
Ha ypoBHe Ha4albHOTO obmero 0opazoBaHus H3y4eHUE MATEMATHKHA MMeeT 0coboe 3HAUCHHE B pasBuTHH 00yJaIOmEroCs. T1pnoOpeTéHHBIC UM 3HAHU,
OIIBIT BHITIOJIHCHUS TIPEAMETHLIX H yHUBEPCATbHBIX JeiicTBUI Ha MaTeMaTH4eCKOM martepuaie, nepBoHauanbHoe OBJI/ICHAE MATEMATHUYCCKUM SI3BIKOM CTaHyT
dyHnaMeHTOM O0yueHHs Ha YpOBHE OCHOBHOIO obmiero oOpasoBaHusi. @ TaKKE GyayT BoctpeOOBaHbl B JKM3HH. [IporpaMma 1o MaTeMaThKe Ha YpOBHE
HauaTbHOTO 001Iero 0Opa3oBaHHs HaNpaBIcHa Ha JIOCTHYKEHHUE CIICTYIOMHIX oGpa3oBaTeIbHbIX, PA3BUBAIOLINX [esieil, @ TAKKe Heniei BOCHHTAHM:

oCBOEHME HAyaJIbHBIX MaTeMaTHYCCKUX sHanmuil — NOHNMAHHE 3HAUCHUs BEIHHMH 1 cTI0COGOB MX W3MEPEHHS, HCTIONB30BAHNE apr(MeTHIECKHX cnoco0oB
JJIs paspelieHusi CIOKCETHBIX cHTyalluil, CTAHOBJICHUE YMEHMI pemars ydeOHbIE U IpaKTHYECKHe 3a/1adH cpefcTBaMH MaTeMATHKH, paGoTta ¢ anropuTMamu
BLITIOIHEHUS apuPMETHUECKNX NEHCTBUIM;

dopMupoBaHUE dyHKIHOHAIBHOH MaTeMaTH4eCKOH rpaMOTHOCTH 00Oyuaomerocs, Koropas XapaKTepu3yeTcs HAMINEM Y Hero OmbITa peleHus yueoHo-
[103HABATENbHBIX M Y4eOHO-TIPaKTHIECKUX saj1a4, TIOCTPOEHHBIX Ha MOHMMAHMA H NPUMEHCHAN MaTeMaTHYCCKHX OTHOILIEHHH («uacTh —EI0eN, «OonblIe —
MEHBIIIEY, «PABHO — HEPABHOY, «TIOPAZIOKY ). CMbICIIA aprMETHICCKHIX JeHCTBHIA, 3aBUCHMOCTEH (paboTa, IBHKEHHUE, MIPOIOJIKHTEIbHOCTD coOBITH);

obecricyeHHE MAaTEMaTHUECKOro pasBUTHi 00Oy4aroImerocs — criocOOHOCTH K WHTEIEKTyaIbHOM JIeATENBHOCTH, IPOCTPaHCTBEHHOTO BOOOPAKECHUS,
vaTemarHyeckoil peu, GopMMUpOBAHHC yMeHHsl CTPOMTDH PACCYHICHMA, BHIOMpaTh apryMeHTaluio, pasinuuaTh BEPHBIC (MCTMHHbIE) 1 HEBCPHBIC (OKHBIE)
yTBEpIK/ICHNS, BECTH IOUCK uH(pOpMAIIIN;

cTaHOBJNEHHE y4eOHO-NO3HABATCILHBIX MOTHBOB, WHTEpeca K H3y4CHMIO H NpPUMEHEHHUIO MaTeMaTHKH. BaKHEHIIMX KayecTB HHTEJUIEKTYalbHOH
JesITeNIbHOCTH: TEOpeTHYeckoro [POCTPAHCTBEHHOTO MBILILICHHA, BOOOpaXKEHU, MATEMATHUECKON pedd, OPHEHTHPOBKH B MAaTeMATHUECKUX TEpMHUHAX H
MOHSATUSAX.

B ocHOBE KOHCTPYHpOBAHUs COZICPXKanus 1 0T6Opa TUIAHMPYEMBIX PE3YJIbTATOR porpamMMbl 10 MAaTEMAaTAKE Jexar cieayiomue HeHHOCTH MAaTEeMaTHKH,
KOppEHpYIOLIKE CO CTAHOBJIEHMEM JTMYHOCTH 00yHJAIOIErocs:

[TOHMMAHKHE MaTeMaTHICCKUX OTHOIICHMH BHICTYNAET CPEACTBOM IO3HAHUA 3aKOHOMEPHOCTEH CYIeCTBOBAHNA OKpY KaroLero Mupa, (paKkTOB, MPOLECCOB H
gBJIeHH}, TPOMCXOIAIIMX B IPUPOIE 1 B obmecTBe (HApuMep, XPOHOIOTAA COOBITHIA, IPOTKEHHOCTE 1O BPEMEHH, o6pa3oBaHKE LEJIOro U3 yacTel, U3MEHECHUC
hopMBL, pasmepa);

MaTEMATHYECKHE MPEICTaBICHNAs O TUCax, BeIMYMHAX, T€OMETPHICCKUX durypax SBISIOTCS YCIOBHEM €JIOCTHOTO BOCTIPHATHS TBOpEHHH NPHPOTIBI U
yesopeka (MaMITHAKA apXUTEKTYPbL, COKPOBHMIIA HCKyCCTBA H KyJILTYPBI, 06BEKTHI TIPAPOIBI);




BIAJICHHE MATEMATHUeCKHM SI3BIKOM, IEMEHTAMH alrOPUTMHYCCKOrO MBIIUICHAS MO3BOJIACT 00yJalomemMycsi COBEpIIEHCTBOBATH KOMMYHMKATABHYIO
JeATEIbHOCTh (APTYMEHTHPOBAaTh CBOIO TOYKY 3PCHHMS, CTPOHMThH JIOTHHECKHE TICTIOUKH paccyKIeHHil, OmIpoBepraTh MM INOATBEPXKIATH HCTHHHOCTE
[IpEIOJIOKEHHU).

Ha ypoBHe HauamsHOro 001Iero 06pasoBaHus MaTEMATHYCCKHE 3HAHAS ¥ yMCHHS NPUMEHSIOTCA obyuarommmest IIpH U3y4eHUH JPYTHX y4eOHBIX IIPEIMETOB
(KOJIMUECTBEHHBIE M MPOCTPAHCTBEHHBIC XapPAaKTEPUCTHKH. OLCHKH, pacuéThl U NPUKHUJIKA, UCTIOJIB30BAHUEC rpadudeckux GOpM MpeACcTaBICHIs uHpOpMAIKH).
[TproGpeTéHHble OOYYalONMMCs YMEHHS CTPOUTH AJIrOpHTMB, BHIOMpATh PALMOHATBHBIE CIOCOOBI YCTHBIX W MHChMEHHBIX apu(METHUYECKHUX BLIUHCIICHHH,
npuéMbl  TIPOBEPKH TIPABUIBHOCTH  BBINOIHCHNAS JelCTBMH. a TaKe pa3NMuYeHHe, HaspIBaHMWe, H300pakKCHHE TIEOMETPHHIECKHX duryp, HaxoxJeHHe
reOMETPHYECKMX BeJIMYMH (JUIMHA, NEPUMETP, IUIOUIAdh) CTAHOBATCS MOKa3aTelsIMu copMUpOBaHHOH (QYHKIMOHAIBHOH I'PaMOTHOCTH oOyygarouierocst u
NPEAIOCHLIKOH YCIIEIHOro JabHelero 00y4enns Ha ypoBHEe OCHOBHOTO ob1ero oOpa3oBaHusl.

TTnasupyeMble pe3ysbTaThl OCBOCHMS TMPOTPaMMbI [0 MaTeMaTHKE, NMPEACTABICHHBIE MO TOAaM oOydenus, OTPAKAIOT, B NEPBYIO OUEPE/b, NPECAMETHDIC
nocTmxkenus obyyaromerocs. Takke OHM BKIIOYAIOT OTAC/IbHBIC pE3ylbTaThl B 061aCT CTAHOBJICHHUS JIMYHOCTHBIX Ka4eCTB M METaNpeJIMETHBIX JeHCTBUI M
YMEHHI, KOTOPbIE MOTYT ObITh IOCTUTHYThI Ha 5TOM STalle oOyueHus.

Mecto yuebHoro npeamera «MareMaTHKa» B y4eOHOM IL1aHe
e KoaHuecTBO 4acoB HA OCBOEHHE y4eOHOro npeamera «MaTeMaTHKa»

Y4ebHbIl IpeaMer | Ko1-BO 4acoB B He1e10/TO] | UToro
1 kaace 2 KJjace 3 kJaace 4 xnacc
«MaremaTuka» 4/132 4/136 4/136 4/136 540

Yuyer NnporpamMMbl BOCIIMTAHHUA B @@—uwwa-ww,ﬂﬁ.:—v:c?— npomecce

Vcnosib30BaHmue BOCIHTATEBHBIX BO3MOKHOCTel opraHmsanuu ypoka (Modyis «IlIkonwvuwtit ypoxk» ona _HQOQ) nHa ypOBHC HAYAJIBHOTO ofero
00pa3oBaHus peINoaraeT:
e YCTAHOBJ/ICHHE /OBEPHTEIbHBLIX OTHOIICHMH MEXIy MeIaroruveckum paloTHHKOM H ero 00y4alImuMHCsH, CTIOCOOCTBYIOLINX 11O3UTHBHOMY

BOCIIPHSTHIO 00yJaIONMMHUCS TPeOOBAHUH U POCKO TE/IarorHieCcKoro paGOTHUKA, TIPUBJICYEHUIO HX BHUMAHUS K 06Cy>KIaeMOi Ha ypoke HH(OpmanyH,
AKTHBH3AIlMH MX [103HABATEIbHOM JIESTEIIbHOCTH;

o mobykaeHHe 00yualOmuUXcs coOM0IATH HAa yPOKe 00MENpHUHSAThIC HOPMbI MOBEACHML, npaBmia oOIIEHHs CO CTAapIUMH (II€JarormueCKuMH
paGOTHUKAMY) ¥ CBEPCTHHKAMH (00YJAIOIIMMKUCS ), NPHHIATIIBL y4eOHOI AUCIUIUTMHBI B CaMOOPTaHHU3alliH;

e npHBJCUCHHEe BHUMAHMs 00y4AIOMUXCS K HEHHOCTHOMY ACHEKTY HM3y4aeMBIX HA ypOKAX sIBJIeHHii, OpraHu3aius X padoThI C 1oJiyJyaeMoi Ha
ypOKEe CONMATbHO 3HAYMMON HMHpOpMalHed — MHALMHUPOBAHHC €€ 06CY>X/IeHHs, BHICKa3bIBaHMS OOYYAIOUIMMIICA CBOSTO MHEHHS 1O €€ IOBOLY.
BBIPAOOTKH CBOETO K HEW OTHOIICHHUS,



e KCIONB30BAHNE BOCTIUTATCIHHBIX BO3MOIKHOCTEI COZIEpKaHus yueOHOro IpeMeTa yepe3 AeMOHCTPANHIO oGyuamumesi NpUMepoB OTBETCTBEHHOYO,
rpakaaHCKOro NOBeleHNs, nposiBJIeHust qesI0BEeK0II00Hs 1 100pOCcepAeIHOCTH, ePE3 110760p COOTBETCTBYIOIIHX TEKCTOB 1S YTeHHs, 3a4a4 A1
pemeHusi, MpodIeMHbIX cuTyanuii s 00CYKACHHs B KJIACCE:

e npuMeHeHHe Ha ypoKe MHTEPAKTHBHBIX dopm paboTbi ¢ 00y YAIOIIMHCH: WHTE/IIEKTYaTbHBIX HID, CTHMYJIMPYIOIIX [o3HABATEJIbHYIO MOTHBALMIO
0By UAIOMIMXCS; TMIAKTHHYECKOro TeaTpa. e moJTydeHHble Ha ypPOKe 3HAHWA OBBIIPLIBAIOTCA B TeaTpalTbHBIX [TOCTAHOBKAX; JTMCKYCCHH, KOTOpBIC JAIOT
00yyarOUIMMCs  BO3MOXHOCTD MpHOOPECTH OIBIT BEACHNA KOHCTPYKTHBHOTO 1Masora; rpynnoBoii padoThl HIH paGoTsl B I1apax, KOTOPBIC yyar
06yuarOMMXCs KOMaHIHOH paboTe 1 B3aUMOJCHCTBHIO C ApyruMH OOyHaroIIMMHCA:

e BKJIOYEHHE B YPOK HIDOBBIX NPONEAYP. KOTOpbIE TIOMOI'AIOT HNOIACPKATE MOTHBAIMIO O00yYAIOMMXCs K HONyJCHHIO 3HaHWil, HaJIaXUBAHHIO
MO3UTHBHBIX MEKIMYHOCTHBIX OTHOIICHHI! B KJIacce, TOMOIatoT yCTaHOBICHHIO n06posKenTaTebHOH armocdepb! BO BpeMs ypoxa,

e opranmsanus medcrsa MOTHBHPOBAHHBIX H JPYIHPOBAHHBIX oOyuarommxcst Haa X HeyCreBAIUMHU 0/IHOK/JIACCHHKAMH, JIAIOUIETO
00OYy4AOIMUMCs COLUATBEHO 3HAYMMBI OIIBIT COTPYIHHYCCTBA Y B3aUMHOM IIOMOLIH;

e MHHIMHPOBaHWE H NOWICPKKA HCCJ1e10BATEIbCKOl 1eATeIbHOCTH o0yyalomuxcsi B pamkax peanu3anvi MMH MHJIMBUIyQIbHBIX M TIPYNHOBBIX
HCCIeIOBATEILCKUX TPOEKTOB, YTO AacT 00OydaromuMes BO3MOKHOCTD nproOpecT! HaBbIK CaMOCTOSITEIHHOTO PEIICHNA TEOpETUYECKOH npo0neMbl,
HABBIK TeHEPHPOBaHUs W OOpMICHUS cOOCTBEHHBIX MW, HABBIK YBAKHTEILHOTO OTHOIIEHHUS K YYXKUM HICIM, oOpMIIEHHBIM B pabotax Japyrux
JccieoBaTeNneil, HaBbIK IMyOIMYHOTO BHICTYILICHHA niepesi ayInTOpUei, apryMeHTHpPOBaHUS ¥ OTCTauBaHUs CBOEH TOYKH 3PCHUA.

COJIEP’KAHUE ObBYUEHMA

OcHOBHOE cojlepkaHie OoOydeHus B IpOTpamMMme MO MaTeMaTHKe IIPEACTaBIeHO pas/jeiiaMu: «Upena ¥ BeNUUHHBD, «ApHPMETHHCCKAC NeNCTBUSY,
«TexcToBbie 3a1aumy, «I IpoCTpaHCTBEHHbIE OTHOIICHNA ¥ TeoMeTpuueckue GUrypb, «MartemaTugeckasi HHGOpMaLysD).

1 KJIACC

Yucia ¥ BeJIUYMHBI
Ugena or 1 g0 9: pasnudeHue, YTCHAC, 3AIUCH. Emununa cuéra. JlecsaTok. CuéT npeaMeToB, 3aliCh pe3yibrara muppamu. Hucno # muppa 0 npu
M3MEpEHUH, BHIUMCIICHHH.

Upcna B npejienax 20: 4TeHAE, 3aIUCh, cpanenue. OHO3HAUHBIC U JBy3HAUHBIC YHCTIA. V pejiiueHue (YMEHbIIEHHE) JUCTa Ha HECKOJIbKO €IMHHUIL.

Jlnuna ¥ e€ n3MEpEHHUE. EMHAI] JUTAHB] ¥ YCTaHOBJICHAC COOTHOIICHUS MEXIY HUMH: CAHTUMETD, JEIAMETP.

ApudpmeruiecKne nercTBHs

Clio)eHMEe ¥ BBHUMTAHHE 4YKcel B mpeaesiax 20. Ha3Banusi KOMIIOHCHTOB neiicTBUil, pe3ylpTaToOB NeHCTBHM CIOXEHHS, BBITHTAHMS. Boruutanue Kax
neicTBHE, 00paTHOE CIIOKEHHIO.

TexcToBbIC 321a49H

TekcroBas 3ajada: CTPYKTypHBIE JIEMEHTEL COCTABJIEHHE TEKCTOBOM 3amadu IO 06pasily. 3aBUCHMOCTD MEXLY JAHHBIMH ¥ MCKOMOH BEJINYMHON B
TeKCTOBOI 3a1ade. Pemenue 3a1a4 B OHO JeACTBHE.




[MpocTpaHCTBEHHbIC OTHOMEHHS H reoMeTpuvecKue GUrypbl
PacioNoXKeHHe MPeIMETOB M 00BEKTOB Ha IUIOCKOCTH, B POCTPAHCTBE, YCTAaHOBJICHUE IPOCTPaHCTBEHHBIX OTHOILECHHMIT: «CjIeBa — CNpaBay, «CBEPXY —
CHH3Y», KMEXKIY».

I'eomeTpuyeckue GUrypbl: pacrnosHaBaHHE Kpyra. TpeyronbHUKa, NPAMOYTOJIbHUKA, OTpe3Ka. [locTpoeHHEe OTpe3Ka, KBaapara, TpeyroJIbHAKa € MOMOLIBIO
IMHEHKY HA TMCTE B KIETKY. Vi3Mepenne IIMHbI OTpEska B CaHTHUMETpax.

MaTemaTndeckas HHpopMauus

C6op ianHbIX 00 00BEKTE 110 obpasily. XapakTepHCTHKA 06beKTa, FPYNIbl 00BEKTOB (KOIMIECTBO, dopma, pasmep). I pynipoBKa 0OBEKTOB 110 3aJaHHOMY
[PU3HAKY.

3aKOHOMEPHOCTD B Psily 3alaHHbIX oOBLEKTOB: eé 00Hapy)KeHHe, IPOJOJIKEHNE pAAa.

BepHbie (MCTHHHbIC) ¥ HEBEPHbIC (JIOXKHBIE) PEIOKCHUSA, COCTABJICHHBIC OTHOCHTENIBHO 3aJJaHHOr0 Habopa MATEMATHHECKIX 00OBEKTOB.

Urenue TabIMIBL, coaeprKkaiell e donee 4 nanHbIX. V3BIeUeHHUE JTAHHOTO M3 CTPOKH WM CTONOI@, BHECEHHE OJHOr0-IBYX JaHHBIX B Tabnuiy. Yrenne
PHCYHKA, CXEMBI C OJTHUM-/IBYMS YHUCIIOBBIMHM JIAHHBIMH (3HaYCHUAMH NaHHbIX BEJINYHH).

JIBYX-TpéX IIAroBble WHCTPYKUHH, CBA3AHHBIC ¢ BBIUMCIICHHEM, H3MEPEHUEM JTUHDL, N300paXKeHUEeM reoOMeTpUYECKO# HUrypsl.

Wsygenue Marematnky B 1 Kkuacce CIIOCOGCTBYET OCBOCHHIO Ha IPOTIEACBTHHECKOM ypOBHE psiia yHHBEPCAIbHbIX yueOHBIX JEHCTBHI: NO3HABATEILHBIX
YHUBEPCAIBHBIX Y4COHBIX JeiicTBUI, KOMMYHHKATHBHBIX YHUBCPCATLHDIX yueGHbIX AeHCTBUI, PETyJISTHBHBIX YHUMBEPCATbHBIX YHCOHBIX JeiiCTBUH, COBMECTHOH
JIeATEIbHOCTH.

V obyuaroierocs OyayT chOopMUPOBaHbI CIICAYIOIHNC 6a30BBIE JIOTMUYECKHE U MCCIIEI0BATEIIbCKAE JeWCTBUS Kak 4acTh 103HABATEIBHBIX YHHBEPCATTBHBIX
yueOHBIX JIeHCTBHA:

HAGTIOIATh MaTeMaTHUeCKne 00BeKTHI (YhCa, BEJIMUMHBI) B OKPY KAIOIEM MUPE;

obHapykuBaTh 00lIee ¥ PA3THIHOE B 3aIMCH aprAMETHUCCKUX 1eHCTBUH:

HabI01aTh AEHCTBUE U3MEPHTEIILHBIX npruOOpOB;

cpaBHUBATH 1B OOBEKTA, /1Ba UHCIIA;

pacripe/esisiTh OOBEKThI Ha IPYIIIbI 11O 3a/JaHHOMY OCHOBAHMIO;

KONMMpPOBaTh W3y4eHHbIC GUIYPBL, pUCOBATH OT PyKH 110 COOCTBEHHOMY 3aMBICILY;

IIPHBOJUTH IPUMEPbI YHCEIL, reoMeTpUUEeCKIX Guryp;

co6TIOAATH TIOCIIEIOBATEILHOCTD PH KOJMICCTBEHHOM 1 NOPSKOBOM CUETE.

V obyuatoierocs OyayT chOopMHEpPOBAHbI CIIEYIOLIHE MHGMOPMALIMOHHbIE ICHCTBHS KaK 9acTh [03HaBaTEIbHBIX YHUBEPCAIbHBIX yueOHBIX ICHCTBAN:

[IOHHMATh, 9TO MaTeMaTHYECKUE ABJICHUI MOTYT 6BITH IPEICTABIICHBI C OMOIILIO PA3IHIHbIX CpeJICTB: TEKCT, YACNIOBas 3aIUCh, Tabnuia, pucyHoK, CXeMa;

quTaTh TAOIUILY, U3BJIEKaTh HHYOPMAIHIO, Npe/ICTaBICHHYIO B TabnuuHoit popMme.

V o6yuatorerocs OyayT chOpMHUPOBAHBI CIICYIOIIUC neiicTBUsE OOIIIEHHs KaK 4acTh KOMMYHHKATHBHBIX YHUBEPCAIbHBIX yueOHbIX JeHCTBUM]:

XapakTepu30BaTh (OTIMCHIBATH) YHCIIO, FEOMETPHIECKYIO urypy, nocie10BaTeNbHOCT 13 HECKOJIbKHX YHCel, 3aIIICaHHBIX I10 NOPAIKY;

KOMMEHTHPOBATh XOJ1 CPAaBHEHHS JIBYX 0OBEKTOB;

ONMCHIBATH CBOMMH CIIOBAMH CEOXKETHYIO CHTYAIHIO U MaTeMaTHYeCKOe OTHOIICHUE BEIIMINH (umcen), ONUCHIBATH TOJIOXKEHUE IpeIMeTa B IPOCTPaHCTBE;

pasznuyaTh U UCIONIB30BATh MaTeMaTH9YECKHE 3HAKH,

CTPOMTH PEUIOKCHHS OTHOCHTCIHHO 3a7laHHOTO Habopa OOBEKTOB.




V obyuatoierocs 0yayT chOpMHPOBaHbI CIIEAYIONHE JeifCTBAS CAMOOPTaHM3AIMK ¥ CAMOKOHTPOIIA KaK 4acTh PEryIsTHBHBIX yHHMBEPCANbHBIX y4eOHBIX
NCUCTBHMN:

IpHHAMATH YUeOHYIO 3ajiady, yAepKuBath eé B porecce AesITeIbHOCTH;

JeCTBOBATH B COOTBETCTBHH C MPE/UIOKCHHBIM 06pa3oM, HHCTPYKIHCH;

IPOSIBIISTH MHTEPEC K MPOBEPKE Pe3yJIbTATOR pemenys yueOHO# 3a/1aui, ¢ TOMOTIEIO yuuTens yCTaHABIMBATh IPUUAHY BO3HMKIIIEH OLMOKH ¥ TPYAHOCTH,

npOBEpsTH NPABUJIBHOCTL BBIYUCIICHHS C [TOMOIIBIO APYTrOTo NpréMa BHITIOTHEHHA JeHCTBUSA.

CoBMeCTHAs AeSITEIBbHOCTb CHOCOOCTBYET $opMHPOBaAHHIO YMEHHH:

y4yacTBOBaTh B TAPHOH paGoTe ¢ MaTeMaTHYeCKHM MaTepuaioM, BBITOHATH TIPABHMJIAa COBMECTHOM JEATCABHOCTH: JIOTOBAPMBATBCSL, CYMTATBCA ¢ MHEHHCM
napTHEPa, CIIOKOHHO ¥ MMPHO paspemiath KOH(IIMKTBL

2 KJIACC

Ypcaa ¥ BeJJUYHHbI
Uucna B npenenax 100: 4yTeHue, 3anuch, JIECSITHUHBIN COCTaB, CPaBHCHHE. 3anuch PaBeHCTBA, HEPABCHCTBA. VpeuueHne, YMEHbIICHUE YACIa Ha HECKOJIBKO
¢/IMHUIL, AECATKOB. PAa3HOCTHOE CPABHCHHUC YHCeJl.

BeMumHbl: CpaBHEHHE 110 Macce (eqHMIIA MAcChl — KHJIOrpamMM), BpeMEHHU (€IMHHLLb] BpEeMEHH — 4ac, MUHYTa), U3MEPCHNE JUTMHDI (eqMHMIIBI JUTHHBI —
METp, JICIIUMETP, CAHTUMETD, musuameTp). COOTHOUICHHE MEXLY eMHUIIAMH BEJIMUMHBI (B IIpe/ienax 100), ero npAMeHeHUE JIJisi PEIICHN IpaKTHYECKHX 3a/1a4.

ApundmerHieckue aecTBus

VeTHOE CJI0KEHHEe W BhIYMTaHWE HMCET B npenenax 100 Ge3 mepexoja M C MEPEexXo/IoM Hepes paspsia. IlncbMEeHHOC Ci0OKeHHe M BhlUMTAHWE 4uceld B
npenenax 100. ITepeMecTUTENBHOE, COUETATEILHOE CBOMCTBA CJIOKEHHS, NX TPUMEHCHUE LIS BLIYACIEHMIL. B3aiMOCBA3b KOMIIOHCHTOB 1 pesy/bTaTa ACHCTBHA
CIIOKeHsl, IENCTBUS BBIUNTAHNS. [IpoBepka pe3ysibTara BhI9UCICHHS (peanbHOCTH OTBETA, obpaTHOE NEeHCTBUE).

JleficTBUSI YMHOXKCHHUS U JICTICHUA ypcesl B MPAaKTHUECKUX U y4eOHbIX CHTYAIHAX. Haspanusg KOMIIOHCHTOB neicTBUI YMHOXKEHHUS, ACTICHA.

TaOnu4HOE YMHOXKEHHE B Ipeeiax 50. TabauuHble CIyday YMHOXCHHUS, JICJICHUSA TIPH BBIUMCIICHHUSIX M PEIICHMM 3ahad. ITepemMecTHTEIBHOE CBOMCTBO
yMHOXeHHUs. B3anMOCBsi3b KOMIIOHEHTOB ¥ pe3yJibTaTa IeHCTBIs YMHOKCHNA, JelCTBUs 1CJICHUS.

Hew3BecTHBIN KOMIIOHEHT JICHCTBHSA CIOKCHUA, neficTBHS BhIUMTaHus. HaxoxaeHne HEM3BECTHOTO KOMIIOHEHTA CIIOKEHUS, BHIYHTAHUS.

UpcioBO€ BBIP@KECHME: YTCHHE, 3alHUCh, BLIUMCITICHHE 3HaueHus. 110psa0K BbITOMHCHUA JIEWCTBUI B UMCIOBOM BBIPAKCHWH, cojiepKaleM JeHcTBUs
COKeHns M BblUMTaHus (CO ckoOKamMu Wi 6e3 ckobok) B mpexenax 100 (ne Oonee TPEX neiicTBuii). Haxoxaenue 3Ha4CHUA YHCIIOBOI'O BBIPAXKCHUS.
Panmonanbabie TPUEMBI BEIYHCIICHUI: MCTIOIb30BAHIE NIEPEMECTHTEILHOTO CBOMCTRBA.

TexcroBbI€ 3a1a4H1

Urenue, NpeICTaBIeHHe TEKCTa 3a/1a4u B BHJIC PUCYHKA, CXEMbI Wi JAPYrofi MOJICTH. [lnan pemeHus 3ajay4d B ABa JelcTBYS, BBIOOp COOTBETCTBYIOIIMX
ru1aHy apuMeTHUSCKhX JeHCTBUH. 3anuch penieHus ¥ OTBETa 3ajauy. PeieHne TEKCTOBBIX 3a/1ad Ha NpYMEHEHHEe CMBICIA apr(METHYECKOTrO JIEACTBUS
(c10KeHME, BEIYMTAHKE, YMHOXEHHUE, nesienue). Pacy€THpie 3a1a4u Ha yBeMYCHUE WM YMEHBIICHAE BeJIMUMHbBI Ha HECKOJIbKO CIMHHMIL UK B HECKOJIBKO pas3.
3amuch OTBETA K 3a71a4e U ero npoBepka (bopmynupoBaHue, IPOBEPKaA HA JI0OCTOBEPHOCTb, Clic/i0Banye ILIaHY, COOTBETCTBHE MOCTABJICHHOMY BOIIPOCY).

[IpocTpaHCTBEHHBIE OTHOMICHHS H reomeTpuvecKkne Gpurypbl




PacrioznaBaHue #u u300pakeHne reoMeTpHUYECKHX puryp: TouKa, mpsMasi, IpsMOH yrodi, oMaHasi, MHOTOYTOJIbHHK. [TocTpoenue OTpe3Ka 3aJaHHOM JUIMHBI C
noMomIbio JuHelkn. V3o0paxkeHue Ha KeTyaToil dymare MpAMOYrojibHHKA € 3aJJaHHBIMU JUIMHAMK CTOPOH, KBajpara ¢ 3alaHHOM IMHON CTOPOHBI. JlnuHa
nomasoii. U3mepenue nepuMeTpa 1300 PaKEHHOTO MPAMOYTOJIbHAKA (kBajapaTa), 3a1Kch pe3y/ipTaTa H3MepeHusd B caHTHMETpaX.

Maremarudeckas HHpopmanus

Haxoxaenue, ¢GopMyIupoBaHuC OHOTO-IBYX OOIIMX NPH3HAKOB Habopa MaTeMaTH4eCKHX 0OBEKTOB: uHMces, BEJIW4INH, reoMeTpUYCCKUX duryp.
Knaccupuxaims 00bEKTOB 10 3aJJaHHOMY HJIM CaMOCTOSATEIBHO yCTaHOBJIEHHOMY NPHU3HAKY. 3aKOHOMEPHOCTH B pAly UMCeT, reoOMETPUUCCKUX duryp, 0OBEKTOB
OBCE/IHEBHON KU3HU.

Bepubie (MICTUHHBIC) U HEBEPHBIC (710KHBIE) YTBEPAACHU, copepKanue KoIuIeCTBCHHDIC, IPOCTPaHCTBEHHBIC OTHOLIEHMS, 3aBHCHMOCTH MEHLY guCcIamMu
win BeauumHamu. KOHCTpyHpoBaHue yTBEpIKAeHNH C WCIIOJIb30BaHUEM CIIOB CKAKABIA», «BCEN.

PaboTa ¢ TabaMIaMu: H3BJICHCHUC H JCIIONb30BaHME JUIs OTBETa Ha BONPOC uHdopMalyH, :vgogmbmmmom B Tabnuue (HanpuMmep, Ta0ONIMIIBI CIIOKCHHUS,
YMHOKEHHUS, rpaduxa JeXKYPCTB).

Brecenye JaHHBIX B TAONMHILY, JAOTIOTHEHNC Mojesiel (CXeM, M300pakeHUH ) TOTOBBIMA YUCJOBBIMU JAHHBIMH.

AJTOPATMBI (ITPHEMBI, npaBuia) yCTHIX H [IMCHMEHHBIX BBIUKCIEHH, ¥3MEpEeHUH 1 TOCTPOCHHA reOMETPUUCCKUX buryp.

[IpaBuna paboOTHI C 3JIeKTPOHHBIMHU CPEICTBAMH oOyueHus (3eKTPOHHOM dopmoii yuebHnKa, KOMIIBIOTEPHBIMU gammﬁmvmzmv.

3yuenne MareMaTHKh BO 7 knacce cnocoOCTBYET OCBOCHHIO Ha [IPOTE/ICBTHUECKOM YPOBHE psijia YHUBEPCATBHBIX yaeOHbIX JeHCTBUN: T03HABATEIbHbIX
YHHBEpCATbHBIX Y4EOHBIX neiicTBUI, KOMMYHHKaTHBHBIX yHUBEPCAIbHbIX y4eOHBIX NeHCTBUH, PEryIATHBHBIX yHHBEpCAIBHBIX yaeOubIX JeHCTBUH, COBMECTHOH
NesITEIbHOCTH.

V obyuaromierocs 0yayT c(hOpMHPOBAHBI CIIEAYIOMIHNE 6a30BbIe JOTMYECKHE ¥ MCCIe0BATCIbCKUC JeficTBS KaK 4acTh NMO3HABATC/ILHBIX yHHBEPCATBHBIX
yueOHbIX IeHCTBIH:

HabIIoIaTh MAaTEMAaTHUECKHE OTHOLICHHS (wacTh — 1enoe, bobIe — MeHBIIIE) B OKPYXKAIOIEM MUPE;

XapakTepu30BaTh Ha3HAYCHUE U HCIIONB30BATh MPOCTEHINME H3MEPUTEILHBIC npu6opsI (CAaHTUMETPOBAs JICHTA, BECBHI);

CpaBHHBATh IPYIIbI 0OBEKTOB (UHCEN, BEIMUMH, FEOMETPHUCCKIX (uryp) 1o caMmocTosATeIbHO BHIOpPAHHOMY OCHOBaHHIO:

pacnpeaesiTh (xnaccuuIMpoBaTh) 0OBEKTHI (YKCTIA, BEMIHHbL, FCOMETPUHCCKHIE (pUrypbl, TEKCTOBBIC 3a/1a9H B OTHO NeiicTBUE) Ha TPYTIbL

0GHAPYKMBATH MOJIEITH FEOMETPUHCCKHX duryp B OKpy>KaromeM MUPE;

BeCTH MOUCK Pa3MuHbIX peleHMH 3214 (pacu&THOM, C FeOMETPHUCCKUM coziep/KaHueEM);

BOCIIPOM3BOMTE TOPSIOK BBIOTHCHISA JeiicTBHIA B YMCIOBOM BBIPXKCHHH, conepraieM JeHcTBHs CIOXKEHUS H BHIUMTaHMs (CO CKOOKaMM WM oe3
cK00O0K);

yCTaHABJIMBATh COOTBETCTBHE MEXLY MATEMATHUIECKUAM BHIPAXKEHUEM H €T0 TCKCTOBbIM ONMACAHUEM]

110A0HPATh TPUMEPBI, TOATBEPKIAIOIINAC CyXJIeHHeE, BBIBOJI, OTBET.

V obyuarorerocs 0yayT c(hOpPMHPOBAHBI CIIE/TYIOLIAE uHPOPMAIMOHHBIC JieHCTBHS KaK JacTh IO3HABATE/IbHBIX yHMBEPCATBHBIX y4eOHBIX NEeHCTBUM:

M3BJIEKATh ¥ KCIIONb30BaTh HHPOPMALHIO, npe/ICTaBJICHHYIO B TeKCTOBOM, rpadguyeckoii (PUCYHOK, CXEMa, tabnuia) Gopme;

yCcTaHaBIMBATH JIOTMKY niepe6opa BapuaHToOB /ISl PEIICHIA pocTeHIIX KOMOHHATOPHBIX 3a/at,

JIOTIOTHSTH MOJIENH (CXEMBI, 1300paKeHHs) TOTOBBIMH “HCIOBRIMU JIaHHBIMH.

V obyuarouerocs OyayT chOpMHPOBAHBI CIIETYFOIIAE neiicTBHs OOIIEHHUS KaK HacTh KOMMYHHMKAaTHBHBIX YHHBEPCATLHBIX yaeGHBIX JeHCTBHH:

KOMMEHTHPOBATH X0 BBIUMCIICHUN




0OBICHITH BHIOOP BETUYMHBL, COOTBETCTBYIOIIEH CHTYallMK U3MEPCHUA,

COCTAB/SATH TEKCTOBYIO 3a/1a4y C 3a/laHHbIM OTHOIICHUEM (roTOBBIM pelIeHHEM) 110 obpasity;

HCIOJIb30BATh MATEMATHYECKHE 3HAKW W TEPMHUHOJIOIMIO JUTA OMMCAHMS CIOKETHOM CHTyallMu, KOHCTPYHPOBAHHUS yTBEPXK/IEHHH, BHIBOIOB OTHOCHUTEJILHO
NaHHBIX 00BEKTOB, OTHOIICHHS,

HA3LIBATH YHCJ14, BEJIMYMHBL, [€OMETPUICCKUC durypsi, obnazalomMe 3a1aHHbIM CBOMCTBOM;

3aMMChIBATH. YUTATh YMCIIO, YACIOBOE BRIPAXKCHUC,

NPUBOUTH IPUMEPDI, HILTIOCTPAPYIOUIHE apudmeTHIecKoe JefiCTBHE, B3AUMHOE PaciojIoKeHNE reoMeTpH4ecKuX Quryp;

KOHCTPYHPOBATH YTBEPKACHHUS C HCIIONb30BAHMEM CIIOB «KAXKIBIHY», «BCEN.

V obyuaiorierocs OyayT copMHpOBaHbI CIIEAYIONINE AefiCTBUS CAMOOPTaHM3alM| U CAMOKOHTPOJI KaK 4acTh PEryiIsTUBHbIX YHUBEPCATbHbBIX y4eOHbIX
JIEUCTBHM:

ClIeJIOBaTh YCTAHOBJIEHHOMY IPaBuiy, 1O KOTOPOMY COCTaBJIeH Psijl 9HCeJl, BEJIMINH, reoMeTpUYeCcKuX buryp:

OpraHu30BbIBATH, YHaCTBOBATb, KOHTPOJIMPOBATh XOJ1 ¥ PE3yIbTaT napHoii paboThl ¢ MATEMATHICCKHUM MaTepUaIoM;

NPOBEPSITH NPABMIBHOCTD BbIMHCICHNA ¢ IOMOIIBIO IPYToro NpuéMa BHITTOTHEHHS JeficTBUS, OOPAaTHOTO JIEUCTBHS,

HAXOUTh C TOMOIIBIO YUUTEIA IPUIUHY BO3HUKIIIEH OMMOKY WU 3aTPyAHCHHUS.

YV obyuaromnierocs OyayT copMUpPOBaHBI CIICTYIOIINE YMCHUA COBMECTHOM JIeSITETbHOCTH:

NPUHUMATH TTPaBUIa COBMECTHOI JIeATeILHOCTH TpK paboTe B napax, rpynmnax, COCTaBJIEHHBIX YUHTEIEM WM CaMOCTOSTEILHO,

yyacTBOBaTh B napHoOu u rpynIoBo# paboTe ¢ MaTeMaTHYeCKUM marepuaioM: 00CyXaaTh ueib NEeSTEIBHOCTH, X0/ paboThl, KOMMEHTHPOBATb CBOH
JelCTBHsl, BBICJTYIIMBATh MHEHHUS APYTUX YHACTHHKOB. FOTOBHTH IPE3CHTAIIMIO (YCTHOE BBLICTYIUICHHE) PELIICHUS MJTA OTBETA,

peliarb COBMECTHO MaTEMAaTHYECKHUE 3a71a4¥ TTIOMCKOBOTO M TBOPYECKOIrO XapakTepa (onpenensTh ¢ MOMOLIBIO W3MEpHUTENbHBIX MHCTPYMCHTOB JUTAHY,
onpeesiTh BpeMs ¥ MPOJIOJUKUTEILHOCTD ¢ TOMOILILIO YACOB, BHIMOTHATH MPUKUAKY U OLEHKY pe3yabTara JeHCTBYIH, U3MEPEHHUH ),

COBMECTHO C yUHTeJIEM OLICHUBATh Pe3yIbTaThl BBITIOJIHEHHS 001e# paboThHI.

3 KJIACC

Yucjia ¥ BeJHYHHBI

Upcna B npenenax 1000: yrenue, 3amucCh, CPABHCHHC, TpeiCTaBIeHUe B BHIE CYyMMB paspsiIHBIX ClIaraeMpiX. PaBeHcTBa M HEpaBeHCTBa: YTEHHUE,
cocTapienye. YBeJMUeHHE WM YMEHbIICHAE YHC/Ia B HECKOJILKO pa3. KpaTHoe CpaBHEHHE 4HCel.

Macca (eIMHHIa MacChl — I'PaMM), COOTHOLICHHE MeJKIy KMJIOrPaMMOM M IPaMMOM, OTHOIICHHA «TSDKeNee — Jierde Ha...», «TsKenee — jerie B...».

CrouMOCTh (€IMHUIBI — pYyOIIb, KOTeiiKa), yCTAHOBJIEHHE OTHOIICHHS «IOPOKE — JelieBie Ha...», «I0pOoXe — JEmeBIe B...». COOTHOIIICHUE «IICHA,
KOJIHYECTBO, CTONMOCTBY B IIPAKTUYECKOH CUTYaLHH.

Bpems (enuHHIA BPEMEHH — CeKyH/ia), YCTaHOBJIEHHE OTHOIICHUSA «OpIcTpee — MeJUICHHEe Ha...», «OBICTpee — MEJUICHHEE B...». COOTHOIIIEHUE «HAYalo,
OKOHYAHHUE, MPOIOJDKATEIBHOCTD COOBITHS» B IPAKTUYECKOH CUTYaAllHH.

JiuHa (eMHALb] JUTHHBI — MAJTIMETD, KWJIOMETD), COOTHOIIEHME MMy BEIHIMHAME B npenenax Thicsu. CpaBHEHUE 00OBEKTOB MO JUIMHE.

[Liomans (eIMHULBI IUIOMAMH — KBaJIPaTHBIA MeETD, KBaJ[paTHBI CaHTHMETP, KBaJ[paTHBI JEIUMETD, kBagpaTHei MeTp). CpaBHeHHE 00BEKTOB
110 TUTOIIA/IH.

ApudmerniecKue AeHCTBUA

VeTHBIC BEIYMCICHUS, CBOIMMBIE K ISHCTBHAM B TIPEACIIAX 100 (TabmuyHoe ¥ BHeTabIMYHOE YMHOXKEHHE, ICTICHUC, JIeHCTBHA C KPYTJIbIMU YUCJIAMHA).



[MuchEMEHHOE CJIOKEHHE, BRIYUTaHHE TUCE]l B npenenax 1000. JleficTBUS ¢ YHCIaAMHA Oul.
[IHCbMEHHOE YMHOMXEHHE B CTOJNOMK, NMCBMCHHOC Jejienye yronkoM. ITHCBMEHHOE YMHOXEHHE, jeieHde Ha OJHO3HAYHOE HHCIO B npenenax 100.
[IpoBepka pe3y IbTaTa BEIMHCICHUA (IpMKHIKA MM OLICHKA pe3y/bTara, obpatHOe JeicTBHE, TPAMCHEHHAC QIrOpUTMA, UCIONIb30BAHNEC KaJIBKYJIATOPA).

[TepeMecTHTETBHOE, COYETATEILHOC CBOMCTBA CIIOYKEHHS, yMHOMKEHHs! IIPH BBIMHCICHUSX.

HaxoxaeHue HEX3BECTHOTO KOMIIOHCHTA apr(METHIECKOr0 ICHCTBHSL.

[Topsiiok ACHCTBUH B YHUCIOBOM BBIPAKEHHH, 3HAYCHHE YUCIOBOTO BHIpaXKEHHs, COJEPHKALIETO HECKOILKO JeiicTBHil (co ckoOKamu MM 6e3 ckoDOK), €
perumciiernsmu B npeaenax 1000.

OJ[HOPO/IHbIC BEIHUMHbI: CIOKCHUE 1 BLIYMTAHHE.

TekcToBbIC 32/129H

Pa6oTta ¢ TEKCTOBOM 3a/adeii: aHalu3 TaHHbIX 1 OTHOIICHUIA, TIpe/ICTaBIeH}e Ha MOE/IN, [IJIaHAPOBaHKE XO/1a PEIICHUS 3a/1a9H, peleHne apudMETHICCKIM
criocoboM. 3anayy Ha NOHUMaHHUE CMbIC/IA apruMETHICCKHX neicTBUi (B TOM YHCIe A€IeHH C oCTaTKOM), OTHOLIEHHUH («OonbIle — MCHBLIC Ha...», «0onblIe —
MEHBIIE B...»), 3aBUCHMOCTEH («KYIUI-IPOADKAY, pacyéT BPEMEHH, KOTHYECTBA), Ha CpaBHEHUe (PasHOCTHOE, KpaTHOE). 3aliCh PEIICHUA 3a7ayuy 10 JICHCTBUSM
1 C TIOMOLIIbIO 9MCIIOBOTO Bbipakenus. [Iposepka peleHis ¥ OlLleHKa MOJIy4YeHHOro pe3yJibTraTa.

Jlons BENMUYMHBL TOJIOBHHA, TPETh, yeTBEpPTh, IATas, jAecATas 4acTb B NIPaKTHYECKOW CHUTYalnH. CpasHeHHe J0JCH oHON BeNWYMHBL 3a1aun Ha
HAXOYK/IeHHe 10JIM BEIU4YMHBL.

IIpocTpancTBEHHbIC OTHOMICHUS H reomMeTpuuecKkue Gurypobi

KoHCTpyupoBaHHE reOMETPUHICCKIX duryp (pasonenne Gurypbl Ha 9acTh, cocrapyieHue GUrypbl u3 yactei).

[lepMeTp MHOTOYTOJIbHUKA: H3MEPEHHC, BBIYKMCJIEHHE, 3aIIUCh PABEHCTBA.

Vi3smepenue TJIOMIAAM, 3anuch pesyjpratad W3MepeHnsi B KBAJPAaTHBIX CAHTHMETPAX. Brramcienne MIoay npsMoyroibHuKa (kBanpara) ¢ 3aJ]aHHBIMA
CTOPOHAMH, 3aMUCh PABCHCTBA. W306paxkenne Ha KieT4aTon Gymare TIpsIMOYTOJIBHHKA C 3a/IaHHBIM 3HAYEeHWEM TLIOIIANN.

MaTtemaTndeckasi HHGopManus

Knaccuukaius 00HEKTOB 10 JIBYM NPU3HAKAM.

Bepuble (MCTHHHBIC) H HEBCPHBIC (10KHBIE) YTBEPKICHUS: KOHCTPYMpOBaHUE, NPOBEPKA. Jlornueckue PAcCyKICHHS €O CBA3KaMM «CCIH ... TO ...»,
KIOATOMY», «3HAUUTY.

3piiedeHye W MCHOJIb30BaHME JUIS BBINOTHEHWA 3ajaHui MHGQOpMaluy, TpeICTaBICHHOH B TabnMI@x ¢ JAHHBIME O peajbHBIX NMpoueccax u ABJICHUAX
OKpY’KaroLero Mupa (Hanpumep, pacnucaHue yPOKOB, IBHKCHHA aBTOOYCOB, 110€3/10B), BHECEHUE IAHHDIX B Ta6MILY, JOTIOJHEHHE YepTeka JaHHBIMH.

dopmann30BaHHOE ONMCAHKE [OC/IeIOBATENBHOCTH JeiicTBU (MHCTPYKLHA, TIaH, cxema, aJIrOpuT™).

Cron6uyaras quarpaMma: 9reHue, HCIoIb30BaHue JAHHBIX JUIS peleHHs y4eOHBIX 1 NpaKTUYECKHX 3a1a4.

AJITOPUTMBI HM3YUCHMs MaTepuaia, BLITIOJIHEHHS O0ydarolMX U TECTOBBIX 3a71aHnil Ha JOCTYIHBIX JJIEKTPOHHBIX cpeacTBax OOydeHHs (MHTEpaKTHBHOM
JIOCKE, KOMITBIOTEPE, APYTUX yCTpPOHCTBAX).

U3yuyeHne MareMaTHKaA B 3 kjgacce CrIocOOCTBYET OCBOCHMIO pAla yHEBEpCATBHBIX yueOHbIX JeHCTBHI: [103HABATEIbHBIX YHHUBEPCAIBHBIX yueOHBIX
JAeCTBHI, KOMMYHHKaTHBHBIX YHUBEPCATTBHBIX yueOHbIX NeHCTBUM, PEryIATHBHBIX YHHUBEPCAJIbHBIX y4eOHBIX IEHCTBHH, COBMECTHOM JI€SATEIbHOCTH.

V obyuaronterocs OyayT c(hOopMEPOBAHBI CIIEYIONIHE Ga30BbIE JOTMYECKHE B MCCIIeI0BATCIbCKAC JeCTBHS KaK 4acTh O3HABaTEIbHbIX yHHUBEPCATHHBIX
y4eOHBIX JIEHCTBHA:

CpaBHHBaTh MATEMaTHICCKHC 00BEeKTHI (dMCIa, BETHUMHBL, FEOMETPHICCKHC durypsl);

BHIGUPATH IPHEM BBIYACIICHNS, BBINOIHCHHA JICHCTBHS,




KOHCTPYHPOBATh FTEOMETPUICCKHE dburypsr;

KiaccHUIMPOBaTh OOBEKTHI (YMCTIA, BETMIHHDL, reoMeTpHyecKie (GUIyphl, TEKCTOBBIC 337121 B 0JIHO JIefiCTBKE) 1O BHIOPAHHOMY NPH3HAKY;
IPUKH/IBIBATE PA3MEPBhI ¢urypsl, €€ 2JIeMEHTOB;

[HOHHMAaTh CMBICI 3aBHCUMOCTEA ¥ MAaTEMATHYCCKUX OTHOIIICHH M, OTTHCAaHHBIX B 3a/1a49€;

pa3iuyarh ¥ KCHOJIb30BaTh PA3HBIC NIPUEMBI 1 AITOPHTMbI BbIMHC/ICHHS,

BHIOUPATH METOJ pelIeHNs (MOCIMPOBAHHC cuTyaluy, nepedop BapnuaHTos, MICIIONb30BaHIE AIrOPUTMA);

COOTHOCHTH Ha4aslo, OKOHYaHKe, TPOAOIDKUTEILHOCTD cOOBITHS B IPAKTUUECKOW CUTYalHH;

COCTABJIATD P/l YMCel (BEIMYHH, FEOMETPHICCKHX duryp) 1mo camocTosTeIbHO BBIOpAaHHOMY TPABHILY;

MOJICTHPOBATH NIPEJUIOKEHHYIO NPAKTHICCKYTO CUTYaLMIO;

yCcTaHaBIMBATH NOCIIENI0BATEILHOCTD COOBITHUI, JICUCTBUN CIOXKETA TEKCTOBOM 3aJa4H.

V oby4atomerocs OyayT chopMHPOBAHbI CIIEAYIOINC uH(pOpMAIMOHHbIE ICHCTBIS KaK JacTh [O3HABATEILHBIX YHUBEPCATBHBIX yueOHBIX ICHCTBHIA:
guTaTh HHGOPMALHIO, IPE/ICTABIEHHYIO B Pa3HBIX dopmax;

H3BJICKATh ¥ HHTEPIPCTHPOBATH YHCIIOBHIC IAHHBIC, Npe/ICTaBJICHHbIC B Tabnuile, Ha AUarpamMMe;

3aIIOJTHATH TAOJIHIIBI CIOKEHHS U YMHOKEHHUS, JOTIONHATD JTAHHBIMU Y4ePTEK:

yCTaHABJIMBATh COOTBETCTBHC MEXKILY pa3JIMUHBIME 3aIACSIMH PELICHHSA 331841,

UCII0JIb30BaTh JIOITOJTHUTEIbHYIO JUTEPATYPY Aodﬁmwoﬂmmﬁmﬁq O.:meﬁ_\: pi §j b v‘oﬂmmowb@msm A NPOBEPKHU 3Ha4YeHMUs MaTeEMaTU4ECKOIo TCpMHUHA Azomm‘ﬂ:mv.

V 06yuatoterocst GyayT chopMHPOBaHBI CIIC/YIOIHE JeiicTBHs 00lIeHNs KaK 9aCTh KOMMYHAKaTUBHBIX YHHBEpCATbHBIX YICOHBIX NeWCTBUI:

HCIIONB30BATh MATEMATHUECKYIO TEPMUHOJIOTHIO /IS OTIMCaHHA OTHOIIEHHH U 3aBUCHMOCTEH;

CTPOMTH PEYEBBIE BHICKa3bIBAHMS JUIA PEIICHHA 337124, COCTaBJISITh TEKCTOBYIO 3a/1a1y;

0GBICHATH HA TIPEMEpaXx OTHOIIEHUS «OOJIBINE — MCHBIIE Ha. _.». «B6onbIIEe — MEHBIIE B...», «PABHOY;

HCTIOH30BATH MATEMATHYECKYIO CHMBOJIMKY /IS COCTABJICHHA YHCJIOBBIX BBIPAKEHHM]

BHIOMPATH, OCYIIECTBIATH EPEX0/1 OT OIHUX €/IMHHL M3MEPEHHS BEIUUHHBI K IPYTHM B COOTBETCTBIN C PAKTHUYECKOH CUTyalueH;

y4acTBOBaTh B 0OCYXKACHNH OUTHOOK B XOJIE ¥ pe3yIbTaTe BHITOJHECHHUS BEIMUCIICHHA.

Y o6yuatouterocsi 6yayT chopMUpOBaHbI creylonme AeiiCTBUsI cCaMOOpraHu3alin 1 CaMOKOHTpOJIsE KaK 4acTb PEryIsiTHBHBIX YHHBEPCATBHBIX Y4EOHDBIX
JIEMCTBUM:

POBEPATH XOJ1 U Pe3YJIbTaT BHIIOJHCHHS JIEHCTBUSA,

BeCTH MOUCK OIIMOOK, XapaKTepu30BaTh HX U HCIPABJIATD,

GopmynupoBaTh OTBET (BBIBOJI), TOATBEPAKIATD ETO 0OBbsICHEHHEM, PaCUETaMHu;

BBIOMpATH W MCIOJB30BaTh pasintiHbIC NpUEMBI IPUKHM/IKK U TIPOBEPKH IPABUJILHOCTH BBIYUCIIEHHUS], TIPOBEPSTL [IOJIHOTY ¥ MPaBHJIBHOCTh 3aIOJIHCHIA
TaGJIMIl CJIOKEHUs], YMHOKCHHA.

Y obyuaromerocst 6yayT chopMHpOBAHEI Cle/TyIOIMEe YMEHHS COBMECTHOH NESTEIBHOCTH:

npyu paboTe B rpynne Win B nape BBINOJHATH MPEIJIOKCHHbBIE 3a/1aHus (HAXOJWThH PasHbIe PEIICHMs, ONPECIIITh ¢ TOMOIIBIO IU(POBBIX U aHATIOTOBBIX
npr6OPOB, H3MEPHTEIBHBIX HHCTPYMEHTOB JUTHHY, Maccy, BpeMsi);

JIOTOBapHUBATBHCA O PacHpeIe/ICHUH o6s3aHHOCTEHl B COBMECTHOM TpYZE, BHIIONHSTH POTH PYKOBOJMTENS WM NOXYUHEHHOTO, cliepXKaHHO TPUHUMAThH
saMeyaHus K CBOeH pabore;

BLINOJIHATH COBMECTHO NPUKHJIKY M OLIEHKY pe3ylbrara BBITIOJTHEHMS 001e# pabOTHL




4 KJIACC

Yuciia i BeJU9INHbI

Upcna B Tpejieliax MUJUIMOHA: YTCHHUE, 3aIiCh, mopaspsiIHOe CPaBHEHHE yropsiiodenue. 4ucio, GonbIlee WIH MeHbllee TaHHOro 4ucia Ha 3aJlaHHOE YHUCIIO
pa3psUTHBIX €/IMHALL B 33JaHHOC HHCIIO pas.

Be IH4MHbBI; CpaBHEHHAE 0OBEKTOB 110 MACCe, JTHHE, [UIOIIAH, BMECTUMOCTH.

EAvHMIBI MacChl (IIEHTHED, TOHHA)X COOTHOLIEHHS MEXITY HUMH.

E quHHIb] BpeMeHH (CyTKH, Hees, MeCall, TO. BeK), COOTHOIIEHMs MEXK/Ly HUMH.

EquHALB] JUTHHBL (MEJUIHMETP, CAHTHMETP. JeIMMETp, METp, KHJIOMETp), Miolaam (kBajpaTHbIA METP, KBaJIpaTHbIN CaHTHMETP), BMECTHMOCTH (mATp),
ckopocTH (KHJOMETPBI B 4ac, METpbl B MUHYTY, METPbI B cexyny). COOTHOIIEHHE MEXILY eJIMHUIIAMHA B TIpeJieiax 100 000.

JloJ1si BETHYMHBI BPEMEHH, MacChl, JUTMHBL.

Apudmerndeckue IeHCTBAS

[THCbMEHHOE CIIOJKEHHEe, BhIMMTAHHMC MHOFO3HAYHBIX YHCEN B Tpeieiax MULIMOHA. [IncbMeHHOE YMHOXEHHE, NCICHHUC MHOTO3HAYHBIX YHCeNl Ha
O/IHO3HAYHOE (JIBY3HAUHOE) YHCJIO B Ipe/c/iax 100 000. JIleneHue ¢ OCTATKOM. Vmuoxenue u genenne Ha 10, 100, 1000.

CpoiicTBa apuMETHUECKUX feficTBUH ¥ MX IPUMEHEHHE UL pprapcenyit. 11oMCK 3HaYeHus IMCIOBOTO BBIPAKCHMS, COACPHKAIICTO HECKOJIBKO JICHCTBUH B
npenenax 100 000. ITposepka pesyabTara BLIUMCJICHHUH, B TOM YHKCIIE C TOMOLIBIO KaJIbKYJIATOPA.

PaBEHCTBO, COJIEpIKAIIIEe HEM3BECTHIH KOMITOHEHT aprMeTHYECKOTr0 ACHCTBISA: 3aIINCh, HAXOXKIEHHE HEU3BECTHOrO KOMITOHEHTA.

VMHOYEHHE U Je/IeHUE BETMUNHbBI Ha O/IHO3HATHOC YHUCIIO.

TexcTroBbIC 32/12a49H

PaGoTa ¢ TEKCTOBO# 3ajayeii, peIeHNEe KOTOPO# COAEPXKUT 2—3 JelCTBHS: AHATM3, IPE/ICTABICHAC Ha MOJICITH, TLTAHMPOBAHUE H 3aIUCh PeIICHM npoBepKa
pelenusi ¥ OTBETa. AHAIM3 3aBHCHMOCTEH, XapakTepH3yIOUIMX MPOLECCbL: JBUKEHHUS (CKOPOCTh, BPEM, [IPOMICHHbIA MyTh), paboTh! (IPOM3BOAUTENLHOCTD.
Bpemsi, 00BEM paGoThI), KyIIH-IPOIXKH (1eHa, KOIM4ecTBO, CTOMMOCTB) H pEleHHe COOTBETCTBYIONIMX sajau. 3ajady HAa YCTAHOBJICHMC BPEMCHH (mauasno,
PO/IOIKHTENLHOCTD 1 OKOHUAHNE coBbITHS), pacuéTa KOJIM4IecTBa, pacxoa, J3MeHeHus. 3a/1a9i Ha HaXOXKAeHHE 10711 BeIMUMHbI, BEJIMYNHBI 10 €€ J071e. Paznbie
criocoOBI PELICHNs] HEKOTOPhIX BHIIOB M3yUCHHBIX 3a7ay. Odopmiienne pemeHus 1o JeHCTBUAM C TIOSICHEHHEM, IO BOTIPOCAM. ¢ IIOMOLIBIO YHCIIOBOIO
BLIpAKEHHUS.

[IpocTpaHCTBEHHbIC OTHOMIECHN 1 reomerpuyecKkue Gurypbi

HarisaHble TpeCTaBIeHns 0 CHMMETPUH.

OKpYKHOCTB, KpyI: paclo3HaBanuc u3o0paxenne. T1ocTpoeHne OKpYKHOCTH sananHoro paamyca. 110cTpoeHHE M3YUEHHBIX T€OMETPUICCKUX buryp ¢
[HOMOLIBIO TMHEHKH, yroJIbHHUKA, HIAPKYJIA. Paziuenue, Ha3bIBaHAE IPOCTPAHCTBEHHBIX reOMeTpHIECKIX QUryp (Tex): map, KyO, HWHIAHIP, KOHYC, nupamMu/Ia.

KOHCTpyUpOBaHHeE: pasOHenue ¢urypbl Ha IPIMOYTOJIbHUKH (kBajpathl), COCTABIICHHE uryp U3 IpsMOYTOJIbHUKOB WIH KBaJIpaToB.

IlepumeTp, MI0OMALb burypsl, COCTABJICHHOM U3 IBYX — TPEX MPAMOYTONbHAKOB (KBa/IpaToB).

MaTteMaTHdeckasi uadopmanms

PaGoTa ¢ yTBEPIKACHHAMM: KOHCTPYHpPOBAHHUE, npoBEpKa HCTHHHOCTH. CocTaBlieHHEe ¥ IPOBEPKa JIOTHICCKUX paccy IeH|iH NP PEICHA 3a1ad.

JlanHBIE O PEaTbHBIX NMPOLECCaX 1 SBJICHHSAX OKPY)KaroIero Mupa, npe/icTAaBJICHHbIC Ha JuarpaMMax, cxemax, B TabnHuax, TeKCTax. C6op MaTeMaTHIECKHX
JIaHHBIX O 33JJaHHOM O0BEKTE (yucrne, BEJINIUHE, reoMeTpHUecKOi Gurype). IMouck uHGOpMAIINHA B CIIpaBOYHO¥ JHTEPATYPE, Wurtepuere. 3anuch uHbOpMaIiH B
TIpeIOKEHHOH TabHIle, Ha CTONI0YaTON qrarpaMme.




JlocTynHbIe IEKTPOHHbIE CPE/ICTBA 0Gyuenusi, TOCOOHH, TpeHaXEPEL, MX HCHONB30BAHAC 1o/l PYKOBOJCTBOM neznarora 1 camocTositenpHoe. [IpaBuia
GesomnacHoii paboTel € IIEKTPOHHBIMH perTounnkavy MEGOpManuA  (3NEKTpOHHAA dopma yueOHHKA, 3JIeKTPOHHBIE CIIOBapH, 06pa3oBaTe/IbHBIC CaWTHI,
OpMEHTHPOBAHHBIC HA 06yHaIOMHUXCsl HAYAIBHOTO 061ero 06pa3oBans).

AJTOPATMBI peltieHus U3y JeHHBIX yueGHBIX 1 MPAKTHHECKHX 3a/1a1.

V3yuenne MaTeMaTuku B 4 xiacce CIOCOOCTBYET OCBOCHHMIO psijd yHUBEPCATbHbIX yueOHbIX JACHCTBUM: [103HABATEIbHbBIX yHABEpCANBHBIX y4eOHbBIX
neiicTBUM, KOMMYHUKATHBHbIX yHUBEPCATBHbIX yueOHbIX JeHCTBIH, peryJisSTHBHBIX YHUBCPCATbHBIX y4eOHbIX JeHCTBHM, COBMECTHO# J1eATebHOCTH.

V obyuaroierocs OyayT chopMupoBaHbl CICAYONIHE 6a30Bble NTOTHUECKHE W MCCIIEN0BATEILCKHC neficTBUS KaK 4acTh [103HaBATEIbHbIX YHUBEPCATBHBIX
yu4eOHBIX JICHCTBHM:

OPUEHTHPOBATHCA B H3y4eHHON MATEMATHYECKOl TEPMUHOJIOTHH, HCTIONB30BATH & B BBICKA3bIBAHMSX M PACCYKICHUAX;

CpaBHMBATh MATEMATHUCCKUE 0OBEKThI (UHCIA, BEIHUHHbL, TEOMETPHHECKHE Urypbi), 3aIECHBATH NPU3HAK CpaBHEHMUS;

BBIOMpATh METOJ PElICHH MaTeMaThdeckoii 3aaa4yn (IropuT™ NeicTBHS, TIPUEM BBIUMCICHHUS, cr10co0 pelneHns, MOICTUPOBAHHE cutyanuu, nepedop
BapHAHTOB);

0OHAPYKMBATH MOJICIIH U3YHCHHbBIX reOMeTPHUECKUX QUTYP B OKPYKAKOIIEM MUpE;

KOHCTPYMpPOBATh TEOMETPHICCKYIO durypy. 001aaI0NLyI0 3aIaHHBIM CBOMCTBOM (OTPE30K 3a/laHHOM JUTHHBI, JOMaHasd onpeieIEHHOM JUTMHDI, KBaJpart ¢
3aTAHHBIM IEPUMETPOM);

knacciuIUpoBaTh OOBEKTHI IO 1—2 BHIOpaHHBIM ITPHU3HAKAM,;

COCTABJISITh MO/JICJIb MaTeMaTHUYeCKO# 3a/1aul, NpOBEPATL e& COOTBETCTBUE YCTIOBHUAM 33111,

onpezesisiTh ¢ TOMOUIBIO mdpoBBIX M aHAIOrOBBIX npubopoB: Maccy NpeamMeTa (97EKTPOHHBIC U THPEBHIC Bechl), TeMneparypy (rpamyCHHK), CKOpOCTb
JIBMKEHHS TPAHCIIOPTHOIO CPeICTEA (MaKeT CIHIOMETPa), BMECTUMOCTD (U3MEpUTEIIbHBIC COCYJIBI).

V obyuaromierocs 0yayT cOopMHpPOBaHbI CIIEYFOIIHUE uH(OPMAIMOHHBIC JICHCTBHA Kak 4acTh MIO3HABATENHHBIX YHHBEPCATbHbIX yueOHBIX AeHCTBHIA:

NpeCcTaBIATh HHOOPMALHMIO B pasHbIX Gopmax;

W3BJIEKATH ¥ MHTEPIPETHPOBAThH uH(OPMALIIO, PEICTABICHHYIO B Tabnulle, HA AMarpaMme;

JHCIIONTB30BATh CIIPABOYHYIO JIMTEPATypy Al noucka uHGoOpMalMK, B TOM YHCIIC WnTepHeT (B YCIOBUSX KOHTPOJIMPYEMOTO BBIX0/1a).

V obyuaronerocs OyayT copMupOBaHbl CIEAYIOLINE neiicTBUs 00LIEHMs KaK HacTh KOMMYHUKATHBHBIX YHHBEPCAILHBIX yueGHbIX JIeHCTBHH!

HCIIOJIH30BATh MAaTEMaTHUCCKYIO TEPMHUHOJIOTHIO JUIsl 3aTIHCH peleHnst TIpeIMETHOH WU IPaKTHYECKOH 3a/1aH;

[IPUBOIUTH TIPUMEPBHI 1 KOHTPIPUMEpbI /115l HOATBEPAKACHHA WM OTIpOBEPIKEHMs BbIBOJA, TUIIOTE3bI;

KOHCTPYMPOBATh, YHTaTh YHCIOBOC BBLIPAKEHHUE,

OTMCHIBATH TIPAKTHYECKYIO CHTYAIHIO € HCIIONB30BAHMEM H3YYEHHOM TEPMHUHOIOIHH,

XapaKTepr30BaTh MATEMATHICCKIC 0OGBLEKThl, ABJICHHS ¥ COOBITHS C IOMOIILIO W3y4EHHbIX BEJIMYHH;

COCTABJISATH WHCTPYKIMIO, 3aIIUChIBATD paccyXJIeHHUE;

MHUIMHMPOBATH 00CYKICHNC PA3HBIX crocobOB BBHITIOJHEHHS 3a/1aHusl, TIOUCK OIMMOOK B pEIICHUH.

V obyuarorierocs OyayT copMUpPOBaHBI CJIEAYIOIIHAC JeCTBAS CaMOOpraHKU3allii 1 CAMOKOHTPOJIs KaK 4acTh peryJsTHBHBIX yHHBEpCAbHBIX y4eOHbIX
JIEWCTBHM:

KOHTPOJIMPOBATh MPaBUIBHOCTE 1 [ONHOTY BBIIOJHEHHs aIropuT™Ma apu(MeTUIECKOTO JeicTBHs, PEIICHUA TeKCTOBOM 3a/iaud, IOCTPOCHMA
FeoMETPHYECKOii (PUTYPBI, H3MEPEHUS,

CAMOCTOSTEIEHO BBITONHATE NPUKHIKY H OLICHKY pe3yJibTara H3MEpEHHUI;




HAXO/IUTh, NCIIPABIATh, IPOrHO3UPOBATEL OIMMOKK ¥ TPYAHOCTH B PEIICHHHA y4yeOHOM 3a/1a4H.

V obyyaronierocs OyayT chOopMHUPOBAHDI CleIyIOLIMEe YMEHHUS COBMECTHOM J1esITeIbHOCTH!

y4acTBOBaTh B COBMECTHOM JesITeIbHOCTH! JOroBapuUBaThCs O criocobe pernenysi, pacipecisaTh paboTy Mexay WiCHaMH rpyIIbl (manpymep, B CIIyHae
pemenus 3ajaad, TpeOyIonmx nepeGopa OOIBIIOTO KOTHYECTBA BApUAHTOB), COTJIACOBBIBATH MHEHHS B XO0JI€ ITOMCKa JI0Ka3aTeNlbCTB, BpIOOpa PaIMOHATBHOTO
cniocoda;

joropapuBaThesi € OJIHOKJIACCHUKAaMM B XOJC opraHu3aiun NPOCKTHON paboThl ¢ BEIMIMHAMH (cocTaBieHue pacnucaHus, nojacuéT JICHET, OLCHKA
CTOMMOCTH ¥ TOKYIKH, npubnuKEHHas OICHKa paccTosHUH W BPEMCHHBIX WHTEPBAIOB, B3BCIINBAHKC, y3MepeHue TeMieparypbl Bo3ayXxa M BO/IbI),
reoOMeTPUYECKUMHU durypamu (BbiOOp PopMBI K jetasieil Ipy KOHCTPYMpOBaHHUH, pacuéT U pasMeTKa, NPUKHJIKA ¥ OLEHKA KOHEYHOTO ﬁ@%:ﬂmqmv.
[IJIAHUPYEMBIE PE3VJILTATHI OCBOEHUA [POI'PAMMBI 11O MATEMATHUKE HA YPOBHE HAUYAJIBHOT'O OBLIETIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3VJIBTATDI

JIMYHOCTHBIE Pe3ylNbTaThl OCBOCHHS IporpaMMbl 0 MareMaTHKe Ha ypOBHE HaAualbHOIO obmero oOpazoBaHUs JOCTUIAIOTCA B e/IMHCTBE YueOHON H
BOCIIATATE/ILHOM JIeATENPHOCTH B COOTBETCTBAM € TPaJMIIMOHHBIMHA POCCHHCKUMHU COLIMOKY/IbTYPHBIMH H JlyXOBHO-HPaBCTBEHHBIMH [IEHHOCTSIMM, TIPUHSATHIMA B
oGIIecTBe NpaBUiaMil M HOPMaMH TIOBE/ICHHA W CIOCOGCTBYIOT TIpolleccam CaMOno3HaHHs, caMOBOCITMTaHMs ¥ CaMOpa3BUTH, dopMHupOBaAHUS BHYTPEHHEH
[TO3ULINY JIHIHOCTH.

B pesyiabTare M3yd4eHHsl MaTeMaTHKH Ha ypOBHE HayajlbHOTO o6mero oOpasoBaHus y 00yHarOErocs 6yayT chOpMHPOBaHbI crieyloniue JNUHOCTHRIC
pe3yabTaThl:

0CO3HABATH HEOOXOIMMOCTh M3Y4YCHMs MaTeMaTHKH JUls afanTaluy K JKU3HCHHBIM CHUTyaUusM, /Ul pasBUTHA ob1ell KyapTyphbl 4eloBeKa, c11ocoOHOCTH
MBICJIHTh, pacCy’k/1aTh, BbIIBUTATDH TIPEATOIOKEHNS U JIOKa3bIBaTh WM ONpOBEPraTh UX;

NpUMEHATL TpaBuia COBMECTHOI JIeTEJLHOCTH €O CBEPCTHHKAMH, NPOSIBIATE CIIOCOBHOCTH IOTOBAPUBATHCS, JIMANPOBATD, clie/loBaTh yKasaHusiM,
OCO3HABATDH JMUYHYIO OTBETCTBEHHOCTH ¥ 06 BEKTHBHO OLICHMBATh CBOH BKJIa B 0O pe3yabTar;

OCBAMBATH HABBIKA OpraHM3alky 0e301macHoro [oBe/IeHMs B HHPOPMAITMOHHOH CPee;

NPUMEHSTH MaTeMaTHKy s pelenys NPAaKTUUECKUX 3a/1ad B [IOBCEIHEBHOHM JKU3HH, B TOM YMCIC TP OKa3aHMM TMOMOIIM OJHOKJIACCHUKAM, JIeTSIM
MJIQIIIETO BO3PACTa, B3POCIIBIM M TIOKHIIBIM THOJIAM;

paboTtarh B CUTYalHUsX, paCIIMPSIOIIUX ONBIT IpUMEHEHHs MATEMaTHICCKIX OTHOLIEHHH B peabHOM XKU3HH, [IOBBILIIAIOIIMX HHTEPEC K WHTEJJICKTYAJIbHOMY
TpyJLy ¥ yBEPEHHOCTb B CBOUX CHUJIaX TIpH pelIeHHH NOCTaBICHHBIX 3ajiay, yMEHHUE peoioeBaTh TPY/AHOCTH;

OllCHUBATh MPaKTHYCCKUC U yueOHble CATyalluu € TOUKH 3peHuss BO3MOXKHOCTH IPUMEHEHMS] MAaTEMATHKH JUTA paroHabHOTO 1 3¢ PeKTUBHOTO pCLICHNA
y4eOHbIX ¥ XKU3HEHHBIX npobieM;

XapakTepu30Barh CBOM yCIECXH B W3ydeHUH MaTeMaTHKH, CTPEMHUTHCS yri1yOsisTh CBOH MaTeMaTHuYecKue 3HaHus U yMCHUA, HameuaThb NyTH YCTpaHCHMUA
TPYAHOCTEH;

[107Ib30BATLCSA PasHOOOpa3HBIMU “HGMOPMALIMOHHBIMH CPEACTBAMH JUIsi PeLICHUS NPE/IIOKCHHBIX 1 CaMOCTOSTEILHO BBHIOPaHHBIX y4eOHbIX NPOOTIEM, 3a/1at.
METAIPEJIMETHBIE PE3YJILTATDI
[lo3HaBaTeIbHbIe YHHBEPCATbHBIC yueGHbIe IeficTBHSA

BazoBbie JorHdecKHe AeiCTBUs:

yCTaHaBIIMBATh CBA3H U 3aBHCHMOCTH MEXILy MaTeMaTH4CCKIMU 06BeKTaMH («JacTh — IeN0ey, KIpUIHMHA — CIICIICTBHEY, zuwoemvxmmmoodvéw




IpUMEHSTH 6a30BbIe JOrHYecKue YHHUBEPCAIbHBIC JeHCTBHSA: CPAaBHEHUE, AHATI3, kmaccuuKarnms (rpynmupoBKa), 06o0menue;
npuoGpeTaTh MPAKTHUCCKHAC rpaduueckie 1 H3MEPUTEIILHRIC HABBIKH JUTS YCTICIIHOTO PETICHMS yueOHBIX 1 KHTCHCKHX 327135,
[IpeICTABNSTH TEKCTOBYIO 32713y, eé pemeHue B BHJIC MOJCTH, cxempl, apudMeTHIecKoi 3anuch, TeKeTa B COOTBETCTBHHU € npeUIoKEHHOHN yueOHOU
npoOIeMOH.

Ba3zoBbie Hccje10BaTeIbCKue AefcTBHs:

NPOSIBIATH CTIOCOOHOCTH OpHEHTHPOBATELCS B yueOGHOM MaTepHale pastibix pas/enoB Kypca MaTeMaTHia,

HOHMMATh ¥ aJIEKBaTHO HCIIOJB30BATL MATEMaTHYECKYIO TEPMHHOJIOTHIO: pazmu¥aTh, XapakTepu3OBATL, MCIONB30BATh Ul PELICHH y4eOHbIX |
IPAaKTHIECKHX 3a/1a';

IPAMEHATH M3y 4CHHbIC MCTOALI [03HAHMSA (H3MEPEHKE, MO THPOBAHHC, nepebop BApPUAHTOB).

Pabota ¢ nadopmane:

HAXOJMTH ¥ ACMONB30BATh JUIs PELICHIA yueOHBIX 337124 TEKCTOBYIO, rpadugecKyo uHGOPMAIMIO B pasHbIX MCTOYHMKAX yH(OPMAIOHHON CPEIbl;

yuTATh, UHTEPIIPETUPOBATD rpauuecKy NpeicTaBICHHYIO wEPOPMAIIHIO (CXEMY, TaONuILy, IUarpamMmMy, Apyryro MO/IeTIb);

NpeACTaBIsTh uH(popMaImio B zananHON QopMe (ZONOTHATD TabnuILy, TeKCT), GopMyIMpoBaTh yTBEPIKJICHAE 110 06pasiLy, B COOTBETCTBAMN C TpeOOBaHNAMH
yueOHOH 3a/1a4n;

NpUHHMATh ITPABAIA. 6e30MaCHO HCTIOH30BATH IIPE/iaracMeIc 37IeKTPOHHBIE CPEJICTBA U JCTOUHMKHM HHGOpMAIHH.

KoMMmyHHKATUBHbIE yHuBepcajibHble yuebHble JeicTBHA

Oo6menue:

KOHCTPYMPOBATh yTBEPKIACHHU, TpOBEpSTh MX MCTUHHOCTD:

MCITONb30BaTh TEKCT 3aJanus Ul obbicHeHNs crocoba U Xo/1a peeHs MaTeMaTH4ecKo 3a1a4u;

KOMMEHTHPOBATH HPOLECC BHIYACIICHNA, [IOCTPOEHHUs!, PEIICHHA,

0GBSICHSTH NOJTyYEHHBIH OTBET € HCIIONb30BAHMEM H3YJEHHOH TEPMHHOJIOTHH;

B mpouecce Auanoros 1o 0BCYKICHHIO H3YHEHHOTO matepuana — 3a/aBaTh BOTPOCHL, BBICKA3BIBATH CYKICHWS, OLCHMBATD BLICTYTIICHHS YJACTHHKOB,
[IPMBOMTH JOKA3aATEILCTEA cBOEi IPaBOThL, MPOSBIATE STHKY 001IeHHS;

co3jaBaTh B COOTBETCTBHH C yueGHOl 3a/1a4el TCKCThI pa3HOro BU/A — ONMCAHNAC (nanpumep. reoMeTPUUECKOH purypbl), PacCyKACHNC (x mpumepy, pH
peleHNH 3a/1a491), MHCTPYKIMA (Hanpumep, U3MEpEHHE JTHHDI OTpe3Ka);

OpMEHTHPOBAThCS B AIOPATMAX: BOCHIPOU3BOUTH, JOTOJHATD. uenpaBnATh AeopMHpOBAHHDIC,

CAMOCTOSITEIBHO COCTABIIATD TEKCTDI 3a/1aHMil, AHATIOTMYHbIE THTIOBBIM W3y4CHHbBIM.
Pery isiTHBHbIE yHHBEPCANLHBIC yueOHble AeHCTBH

CamoopraHu3aums:

[LTAHAPOBATH JEHCTBHUS 110 PELICHNIO yueGHOM 3a/adu 1 NOTyHeHHA pe3yibTaTa;

NJTAHAPOBATH ITAIIbI npescrosiei padoThbL, Onpe/IeISTh NOCHIeI0BaTeIPHOCTD yueOHbIX IEHCTBUH;

BBITIONHSATH TpaBuiia 6€301acHOro IO/ IB30BAHNUS JEKTPOHHBIX CPE/CTB, [Ipe/UIaraeMbIX B IIPOLECCE o0yueHusl.

CamMOKOHTPOIb (pedrexcus):

OCYIIECTBIIATH KOHTPOJIB fipoliecca | pe3yibTaTra cBOCEH JeATeIbHOCTH;

RBIOMpATH U IIPH HeO0OXO0IMEMOCTH KOPPEKTHPOBATD criocoObl IeHCTBHN;

HAXOIMTH ONIHOKH B CBOCH pabote, ycTaHaBIMBaTh X [IPUYMHB], BECTH TOUCK myTei IpeoIoNCHIA ommboK;




[IpeIBA/IETH BO3MOXKHOCTD  BOSHUKHOBCHHA TpyaHOCTelf M OMHMOOK, MPELyCcMATpHBATh crrocobsr mx mpeaynpexienus (GopMyIMpoBAHAC BOTIPOCOB,
obGpaienne K ydeOHUKY, IOTOTHUTEIHLHEIM cpeicTBaM OOY4EHHUs, B TOM HHCIIE 3EKTPOHHbBIM);

OlleHHBATh PAlMOHATBHOCTD CBOUX HeitcTBHiL, 1aBaTh UM Ka4eCTBEHHYIO XapaKTepUCTHKY.

CoBMecTHAsi AEHATEIbHOCTD:

y4acTBOBATh B COBMECTHOM ACHTEILHOCTH. pacrpeieIsiTh paboTy MKy HilcHaMH rpyInnbl (Hampumep, B Cilyuac peuichis saa4, TpeOyroUMX nepedbopa
0ONBLIIOTO KoapgecTrBa mmﬁ:miqdw. SUEmeOESm Eﬁﬁgmﬁom 51 NOI%UE@SZWH@va. COIJ1aCOBBIBATH MHEeHHs B XOAC NoucCKa JI0Ka3aTeibCTB, wE@O@N ﬁmﬁSOIm{quOﬂO
criocoba, aHan3a uHQOpMaluy;

OCYIIECTBISTh COBMECTHBIH KOHTpOIbL H OIICHKY BBITIOJIHSEMbIX NeificTBHil, TpPEABHAETH BO3MOKHOCTD BO3HMKHOBEHMS OMHUOOK H TPYIHOCTEH,
npeaycMaTpuBaTh Ny TH UX npeAyIpeKACHNS.
NPEJMETHbBIE PE3YJIbTATHBI
K xoHiy oOyuenus B 1 kiacce'y obyuarorerocs OyayT cOpMHUPOBaHbI CIICTYIONINE YMEHN-

YUTATh, 3aIIMCHIBaTh, CPABHUBATD, YIIOpSIOUMBATh YMCa OT 0 o 20;

[IepEeCYNTHIBATH PA3IHYHbIC 00BEKTHI, YCTaHABIUBATh TIOPSIKOBBIH HOMEp 00BEKTa;

HAXOIATH YMC/Ia, ONbIIee MM MEHbIIEE IAHHOTO YhC/a Ha 3aJlaHHOe YMCIIO;

BBIIOJHATH apUPMETHUECKHE NeHCTBHS CIOKEHIS 1 ppranTanns B npeaenax 20 (yCTHO ¥ IHCHMEHHO) 03 nepexo/ia yepe3 AeCATOK;

Ha3bIBaTh ¥ pa3/Muarh KOMIOHCHTEI JeHCTBH CIIOKEHHS (ClIaracMple, cy™MMa) ¥ BbIYMTaHus (YMEHBIIAEMOC, BBIUMTAEMOE, PA3HOCTD);

pelaTh TEKCTOBbIE 3a1a4¥ B O/IHO JciicTBHE HA CI0)KEHHUE ¥ BBIYMTAHUE: BBIICIIITE ycnosue B TpeboBanne (BompoC):

cpaBHUBATh OOBEKTHI 110 JIMHE, yCTaHaB/IMBasi MEXLY HUMH COOTHOUICHHNE «TAHHEE — KOPOYe», «BBILIE — HXKE, «ILMPE = yIKE;

M3MEpATH JUIMHY OTpe3Ka (B CM), 4epTHTb OTPE30K 3a/1aHHOMN JJIMHBIL;

pa3yinyaTh YMCIIO 1 mdpy;

pacno3HaBaTh TEOMETPUHICCKUE durypsl: Kpyr, TpeYroJIbHHK, IPSMOYTOJIbHUK (kBazpar), OTPE30K;

yCTAHABIMBATH MEKY 0OBHEKTaAMH COOTHOIICHMS: «CIIEBa — CIIPaBay, «CTEPeH — C3a/m», «MEXILY»:

pacrio3HaBaTh BEPHbIC (MCTHHHBIE) ¥ HEBEPHBIC (JT0KHBIE) YTBEPIK/ICHHS OTHOCHTEILHO 3a[aHHOTO HAbOpa 0OBEKTOB/NMPEIMETOB;

rpyTNUpOBaTh 0OBEKTHI 110 3aTAHHOMY NpU3HAKY, HAXOMTh U Ha3bIBATL 3aKOHOMEPHOCTH B Psilly OOBEKTOB [IOBCE/IHEBHOM JKU3HH,

pa3nuuaTh CTPOKHK 1 ¢TOJI01IBI TAOIHUIIBL, BHOCHTD JaHHOC B T1a6MILy. W3BJIEKATh JIAHHOE HJIM JaHHbIC 13 TaOIULIBL;

CpaBHMBATH J1Ba 00BEKTA (umcIia, TeOMETPUUECKUEC durypsi);

pacripe/iensiTh O0BEKThI Ha JIBE IPYIIIbI 11O 3aJJaHHOMY OCHOBAHHIO

K koHIly 00y4enus Bo 2 Kjaccey obyuatouerocs OyayT cOpMUPOBAHBI CIICTYIOIHE YMEHHS:

GUTATh, 3AUCHIBATH, CPABHUBATE, YIIOPAA0INBATE ynena B npejenax 100;

HAXOLUTH YHUCIIO GoNbIee MM MEHbIIee JAHHOTO 1uCId na sananHoe uncio (8 npexenax 100), GoJbIIIee JAHHOTO YKMCIIa B 33/laHHOE YHCIIO pas (B mpeaenax
20);

ycTaHaBnuBaTh M COOMOAATH TOPAIOK pyl BHIMUMCIICHMM 3HAYEHHMs <HCIIOBOTO BhIpaXKeHHsl (CO CKOOKamy HIIH 6es cKOOOK), CONEpXKAImeEro ICHCTBHS
CJIOKEHUsl ¥ BEIYMTaHMs B IIpeJiejiax 100;

BLILONHATH apiMeTHIECKHe NEHCTBAA: CIONEHNE H ppumTanue, B npenenax 100 — ycTHO H [IMCHMEHHO, YMHOXEHHE U JICJICHHUE B npenenax 50 ¢
HCIIOIH30BaHUEM TAOIUIIBI YMHOXCHHA,

Ha3bIBATh U pa3inyaTh KOMIIOHCHTRI JeCTBHN YMHOXKEHHs (MHOKATEIH, POU3BEJICHUE), ICTICHUS (nenumoe, IETUTEND, YacTHOE);




HAXOJIATH HEM3BECTHBIA KOMIIOHEHT CIIOKEHUS, BHIMHTAHUA,

WCIIOTB30BAaTh IIPH BBIIOJIHEHNH ITPAKTHYCCKUX sa1aHMi eMHAIB BEJIMYUH JUTMHBI (CAHTUMETP, ACTIMMETD, MeTp), Macchl (KHIOrpamMM), BpEMEHH (MMHYTA,
yac), cTouMocTH (pyOJb, Komeika);

ONIPEETIATH C TTOMOMIBIO H3MEPHTE/ILHBIX HHCTPYMEHTOB JUIMHY, OTIPEICIISITh BpeMsi ¢ MOMOTILIO HacoB;

Oﬁmmmsww\:u BEJIMUMHBI JUIMHbBI, MaCChl, BpPEMCHH, CTOUMOCTH, %Oﬂm‘mmwmﬁwﬁm MEXK/1y HUMHU COOTHOUICHHUEC «DoJIpLIIC W1 MEHBUIC Ha»,

peuiaThb TEKCTOBBIE 3371a¥¥ B OHO-4ABa ummnﬁwsm” EUQPO%&WH—&AT 3aJavy :Aﬁmu.xmm 3allUCh, @EG%IOK. TaOAIIA MU Apyras Zc\uﬁ.duv. Ebwmﬁﬁcwm,ﬂv X0
pellieHtsl TEKCTOBOM 3ajlaH B /iBa JICHCTBAA, 0OpMIISTE €ro B BAJle apHPMETHHECKOrO NeiicTBUs WM JACHCTBUH, 3aNUChIBATH OTBET,

pa3u9aTh ¥ HA3bIBATh TEOMETPUYCCKUE Hryphl: NpAMOH YTOJL, TOMaHY 0, MHOTOYTOIbHHK,

Ha Gymare B KJIETKy W300pakarh JOMaHYI0, MHOTOYTONBHHUK, YepTHTH C TIOMOIIBIO JTHHCHKA MM YTOJIbHAKA IPAMOM YToJl, IPSIMOYTOJIBHAK € 3a/laHHbIMHI
JUIMHAMHU CTOPOH,

BBITIOJIHSATH M3MEPEHHUE JUIHH PeaibHbIX 00BEKTOB € HOMOMIBIO JMHEHKH;

HAXOUTH JUTMHY JIOMAHOM, COCTOSIIEH A3 IBYX-TPEX 3BEHBEB, nepuMeTp IPAMOYTrOJIbHHKA (xBajpara);

pacro3HaBaTh BEPHbIC (MCTMHHBIE) U HEBEPHbIC (JTOXHBIE) yTBEPXKIECHHUS CO CIIOBaMH «BCEY, CKAKIBINN,

IPOBOIATH OJIHO-IBYXIIArOBbIE JIOTHHECKAE pacCy KeHHUs U JeNaTh BbIBOMIBL

HAXOIMTH OOIIMI NPH3HAK I'PYTIIbl MATEMATHHCCKUX 0OBEKTOB (UHCEN, BEJIMYMH, TEOMETPHICCKUX buryp);

HAXOIUTh 32aKOHOMEPHOCTB B Psily OOBEKTOB (4HCEJI, FTCOMETPHHICCKHX buryp):

NpeCTaBIsiTh MHPOPMALKIO B 3a1aHHON (opMe: TOTIOJNHATH TEKCT 3a/auy HMC/IaMu. 3aNOJHATL CTPOKY WM CTOJNOel Tabmuibl, yKashiBarh YHCIIOBbIC
JlaHHble HAa PHCYHKE (M300paKEHHUH F€OMETPHIECKHX buryp);

CpPaBHUBATH IPYNIIbI O0bEKTOB (HAXOMHUTH obiee, pa3IMyHoOE);

0OHApYKUBATh MOJIENM FEOMETPHUECKUX (uryp B OKpy’XKaroIieM MUpe;

NoAGUpaTh IPUMEPBI, TOATBEPKAAIOIIME CYKICHHUE, OTBET:

COCTaBMSATH (JOMONHATH) TEKCTOBYIO 3a/1a4y;

[IPOBEPSTH NPABUILHOCTD BBIYUCIICHUS, HIMCPCHHS.
K koniy 06yuenus B 3 Kjacce y 00ydaiomerocs OyayT CHOPMHUPOBaHbI CIEYIOUIME YyMEHHA:

YUTATh, 3AIUCHIBATH, CPABHUBATD, yNOPAI0IHBATL TUC]IA B npeaenax 1000;

HAXOJIUTh YMCIIO OoJIblee WM MEHbLIee JaHHOTO YhCiIa Ha 3aJaHHOE YMCIIO, B 3a1aHHOE YHUCIIO pa3 (B mpezenax 1000);

BBIOJIHATH apu(METHICCKHE IEHCTBHSA: CIOKEHHE W BbIYUTAHAC (B npenenax 100 — ycTHO, B mpejeiax 1000 — NMCHMEHHO), YMHOXEHHE U JICJICHHE Ha
OIHO3HAYHOE YKCTIO, IEICHHE C OCTATKOM (B Ipe/iesiax 100 — yCTHO ¥ IIHCHMEHHO);

BBIIOJIHSTH JCHCTBAS YMHOKCHHE H JICICHHE C YMCTIaMU Onl;

yCTaHaBIMBaTh M COOJIOATH MOPSIOK JEWCTBUI TIpM BBIYMCICHWM 3HAYCHUS TUCIOBOTO BBIpKeHHUs (CO CKOOKamMu MM 0e3 CKOOOK), COJCpKallero
apuMeTHUCCKHE IEHCTBHS CIOMKEHHUS], BEITHTAHMA, YMHOYEHHS U [IeTICHUS;

HCIIOJIb30BATh NIPH BEIYUCIICHHSIX EPEMECTHTEILHOC 1 coueTaTellbHOE CBOMCTBA CIIOKEHHUS,

HAXOJUThH HEU3BECTHBI KOMIIOHEHT api(METHYECKOTO JIEHACTBHS;

HCIIOJIb30BATh IIPH BBHINOJIHEHUH MTPAKTHICCKAX 3ajaHMil ¥ PEIICHUH 3a/]1a4 CAMHHUIIBL JATHHBI (MHJUTEMETD, CAHTUMETD, JICLUMETP, METP, KIJIOMETP), MacChl
(rpamMM, KHJIOT'PaMM ), BpeMEHH (MMHYTa, 4ac, CEKyH/1a), CTONMOCTH (xomeiika, pyoib);



ONpesIeIATh ¢ HOMOIIBIO U(POBBIX ¥ AHAIOTOBBIX MPHOOPOB, M3MEPUTEIHHBIX HHCTPYMEHTOB JUIMHY (Maccy, BpeMs), BBINOIHATH NPUKUAKY W OUEHKY
pe3ynbTata u3MepeHuil, ONpeaesiTh TPOI0IKUTETLHOCTD COOBITHS;

CPaBHUBATH BEJIMYMHLI JUIMHBL, IUIOIIAIM, MACCH], BDEMEHH, CTOMMOCTH, YCTAHABIMBAS MEX1Yy HUMH COOTHOIIEHHE «OOJIbIIe MM MEHbIIIE Ha WA B,

Ha3bIBaTh, HAXO/UTH JIOJIIO BEJIMYMHbI (110JIOBUHA, YETBEPTH);

CpaBHHMBATDL BCJIMYHMHDbI, BHIPAKCHHBIC JOISAMM

HCNIOIbL30BATH HIPU PCHICHUM 3a/1a4 U B 1IPAKTUHCCKUX CHUTYALUAX AZOKVWH:/.N TOBapa. ONpeac;ICHNUEC BPEMCHU, BbIITQJIHCHUC @mnmmq.omv COOTHOUICHUEC MECH1Y
BEJIMUMHAMM,

[Py pelIeHHH 3a/1a4 BBIIOIHATH CJIOKEHNE ¥ BHIYUTAHHE OJJHOPOJIHBIX BEJIMYHH, YMHOKEHHE U JIEJICHHAC BEIMYHHBI HA OIHO3HAYHOE YU CIIO;

pemaTh 3a1a4d B OJIHO-/IBA JIEHCTBHUs: NPEJICTABIATh TEKCT 3a/1a4i, TUIAHUPOBATh X0/ PelIeHMs, 3alMChIBATh PEUICHUE M OTBET. aHATU3MPOBATh pEIlICHUE
(McKaTh ApYTOM CIOCOO peleHus ), OLlEHUBATh OTBET (YCTAHABIIMBATH €0 PEATHCTHYHOCTD, IPOBEPSAThH BHIYHMCICHNUS);

KOHCTPYHPOBATH MPSIMOYTOJIHUK M3 JAaHHBIX GUTYp (KBaApaToB), ACIUTH NPAMOYIO/IbHUK, MHOIOYTOJIbHHK HA 3a/IaHHBIC YaCTH;

cpaBHUBATH GUTYPBI TO TJIOMIAH (HATOKEHHE, COMIOCTABICHUE YHCIIOBBIX 3HAYEHHN );

HaXOAUTh IEPUMETP NMPAMOYTOJIbHUKA (KBapaTa), III0MmaAs NpIMOYTroJIbHHKA (KBaapaTa),

pacro3HaBaTh BEPHbIE (MCTHHHBIE) H HEBEPHbIE (JIOMKHBIE) YTBEPIKICHUS CO CIIOBAMHU: «BCE», KHEKOTOPHIE), «H», «KAKIBIH), «CCIH. .., TO...»;

bopMyIHpOBaTh YTBEPX/ICHHE (BBIBO/), CTPOUTH JIOTHUECKHE PACCyKACHHS (OIHO-ABYXIIarOBBIE), B TOM YHCTIE C HCTIOJIB30BAHUEM W3YYEHHBIX CBS30K;

KJIaCCH(PUITMPOBATH OOBEKTHI 110 OJJHOMY-/IBYM NpPH3HAKaM;

M3BJIEKaTh, MCIONB30BATh MH(GOPMAIMIO, NMPEACTABICHHYIO Ha IPOCTEHIIMX AMarpaMmax, B TabiMiax (HanpuMep. pacnucaHue, pexuM paboThl). Ha
TpeMeTax NOBCEIHEBHOMN KU3HHN (HapUMeD, ApIbIK, STHKETKA), a TAK)Ke CTPYKTYPUPOBATh HHOPMALHMIO: 3aN0JHATL NPOCTEHNINE TabINIIbL;

COCTaBIISThH IUIAH BBITIOJIHEHHUsI y4eOHOro 3a/IaHus U CJIEJIOBATh €MY. BBIIIOJIHATh IEHCTBUS 110 AJITOPUTMY;

CpaBHMBATh MaTeMaTHYECKHUE 0OBEKTH (HaXOAUTh O0IIee, Pa3InuHOE, YHUKAJILHOE);

BBIOHpATh BEPHOE pellleHHe MaTeMaTHueCKO! 3a/1auu.

K koniy 00ydenus B 4 kiacce y odyuatomerocs: 0y1yT chopMHpOBaHbI CJIEAYIOUUE YMEHHUS:

YUTATh, 3aITUCHIBATh, CPABHUBATH, YIOPSAI0YMBAaTh MHOTO3HAUHbIE YHCIIA;

HAXOAMUTh YUCIIO 0OJIbIIIee UM MEHbIIee JaHHOIO YMCJIa Ha 33JlaHHOE YMCIIO, B 3a/laHHOE YHCIIO pas;

BBIIIOJIHSITH apU(METHUECKUE JeHCTBHS: CIOXKEHHEe M BbIYMTAHME ¢ MHOTO3HAYHBIMM YHCIAMH IHChMEHHO (B npenenax 100 — ycTHO), yMHOXEHHE H
Jle/leHHe MHOTO3HAYHOTO YKCiia HAa OJHO3HA4YHOE, JABY3HAYHOE YMCJIO NMHUChbMEHHO (B npenenax 100 — ycTHO), JieieHHe ¢ OCTAaTKOM — NHCBMEHHO (B mpejiernax
1000):

BBIUMCJIATh 3HAYEHHME YHCIOBOIO BhIpakeHHs (co ckoOkamu wim 0e3 CckoOOK), cojepkaiiero 2—4 apupMeTHUECKHX IeHCTBHS, HCIIONBL30BaTh IPH
BBIYMCJICHUSIX W3YYEHHbIE CBOMCTBA apH(METUYECKUX TCHCTBUH; _

BBITIOJIHATh NPUKHIKY Pe3yJbTaTa BBIUMCIECHMH, NPOBEPKY MOJYYEHHOIO OTBETAa 10 KPHTEPHSIM: JIOCTOBEPHOCTH (PEAlbHOCTH), COOTBETCTBHME NpPABHITY
(aropuT™MY), a TAK)XE C MOMOIIBIO KAJIBKYIATOPA;

HaXOJUTh JOJIO BEIUYMHBI, BEJIMUUHY 10 €€ J10I1e;

HaXOIUTh HEU3BECTHBIM KOMIIOHEHT apu(h)METUUECKOrO AECHCTBUS;

MICTIOJIH30BaTh €IMHHIILI BEIMYMH IPH PElleHHH 3a/1a4 (JUIHHA, Macca, BpeMsi, BMECTUMOCTB, CTOUMOCTb, IIOIIA b, CKOPOCTD);



HCITONIb30BaTh NPH PEIICHHUH 32129 eIMHHUIIBI JUTHHBI (MALTEMETDP, CAHTUMETD, JEIHUMETD, METP, KHIOMETp), MAacChl (TpaMM, KMJIOTpaMM, IIEHTHEp, TOHHA),
BpeMeHM (CEeKYHJIa, MUHYTA, 4ac, CYTKH, HeJIesIsl, MeCsil, r0/1), BMECTUMOCTH (JIUTP), CTOUMOCTH (Kormeiika, pyOib), Tiiomanay (KBaApaTHBIA METp, KBaJpaTHBIA
JCUUMETP, KBA/IpaTHBIA CAHTUMETP), CKOPOCTH (KUJIOMETD B Hac);

MCIIOJIb30BaTh IIPU PELICHMH TEKCTOBBIX 33/1a4 M B IIPAKTHYCCKUX CHTYallUsX COOTHOLICHUS MEK/I1Y CKOPOCTBIO, BPEMECHEM M IPOHJICHHBIM MYTEM, MEKLY
IIPOM3BOIUTEIBHOCTBIO, BPEMEHEM K 00BbEMOM pPaboThi;

ONpeesisTh ¢ NOMOUIBIO HM(POBLIX ¥ aHAIOTOBLIX NPUOOPOB MacCy npeaMeTa, TeMneparypy (Hanpumep., BOAbl. BO3/yXa B NOMEUICHHH). BMCCTUMOCTD €
[OMOIILIO U3MEPHUTEIIbHBIX COCY/I0B, IPUKH/IKY M OLIEHKY pe3y/ibTaTa H3MEPEHUM;

peinarh TEeKCTOBBIC 3a/1a9M B 1-3 HefCTBHs, BHINOIHATH peoOpa3oBaHKe 3aIaHHbIX BEJIMYNH, BHIOUPATh MMPH PEIICHUN TOAXOISIHE CIOCOOb! BEIYUCICHHUS,
coueTass YCTHBIE M IHCBMEHHBIE BBIYUCIEHUS ¥ HCNONL3VE, NPH HEOOXOIUMOCTH. BBHIYMCIWTEIbHBIE VCTPOWCTBA, OIEHWBATH IONYYEHHBIH pe3yibTaT 1o
KPUTEPUSIM: PEATbHOCTh, COOTBETCTBUE YCIOBHIO;

pelarb NpakTUYECKHE 3a/1a4u, CBSI3aHHbIE C I10BCEAHEBHOM JKM3HBIO (HAIPUMED, MOKYIIKa TOBapa, ONpeAciCHUe BPEMEHH, BLIIIOJIHEHHE PAcy€ToOB), B TOM
qucse ¢ W30bITOYHbIMH JIAHHBIMH, HaX0UTh HEAOCTAIOUIYIO HHPOPMAITHIO (Hanpumep, U3 TalJIHIl, CXeM), HAXOAUTh pa3InyHble CIOCOObI PELIEHHMS

paziuyaTh OKPYKHOCTb U KPYI. H300pa)KaTh ¢ MOMOUILIO IIUPKYJIS ¥ JIMHEHKH OKPY)XKHOCThH 32JJaHHOI0 pajinyca;

paznuuaTh U300paxKeHus NPOCTEHIINX IPOCTPARCTBEHHBIX GUryp (map, KyO, WHIMHAP, KOHYC, TUPaMK/ia). paclio3HaBaTh B IIPOCTEHIIMX CAyYasiX NPOEKIIHH
NPEeaIMETOB OKPYKaIOLEro Mupa Ha IUIOCKOCTh (10J1, CTEHY); .

BBINONHTL pa3OHeHHe (MOoKa3biBaTh Ha PUCYHKE, Yeprexe) MpocTeiiiieli cocTaBHOW (PUrypbl Ha NPAMOYTOJBHHKHU (KBagpaTbl), HAXOAWUTh NEPUMETP U
IJ101aAL GUIyp. COCTABIEHHBIX U3 IBYX-TPEX MPSIMOYIOJILHUKOB (KBaIpaTOB);

pacrno3HaBaTh BEpHbIE (MCTUHHBIC) U HEBEPHbIE (JI0KHBIE) YTBEPXKACHUS, IPUBOAUTH IIPUMEP, KOHTPIIPUMED;

(hopMyJIMpoBaTh YTBEPXKIAECHUE (BBIBO/), CTPOUTH JIOTHYECKHE PACCYIK/ICHUs (IByX-TpEX1IAroBbIe);

Kj1accuuIIpoBaTh OOBEKTHI 110 33JaHHBIM WJTH CAMOCTOSITEIbHO YCTAHOBIICHHBIM OJIHOMY-JBYM NpU3HAKaM;

M3BJIeKaTh M MCIOJIB30BaTh JUIS BBINOJHEHUS 3aJaHMi W pelieHus 3a1ad WHGOpMaIuio, NPeACTABICHHYIO Ha NPOCTEHIINX CTONOYATBIX AuarpaMMax, B
TabnMnax ¢ JaHHBIMH O peajbHBIX Mpoleccax U SBICHUSIX OKPYXAINIero Mupa (Hanpumep, KajleHOapb, paclUCaHMe), B TpeaMeTax INOBCEAHEBHON XU3HU
(HanpuMep, CUET, MEHIO, ITPANC-IUCT, 00BABICHUE);

3aI10JIHSATh JJAHHBIMHU IIPE/UIOKEHHYIO Ta0JIUILYy, CTOJI0YaTYIO AMarpamMmy;

MCTIOIb30BaTh (OPMaIM30BaHHbIE ONIUCAHUS TIOCTIE/I0BATEIPHOCTH ICUCTBHH (AITOPUTM, TIJTaH, CXeMa) B MPAKTHYECKUX U y4eOHBIX CUTYalMSX, JONOIHSATh
QITrOPUTM, YHIOPSAOYUBATh LIaru ajJropuTMa;

COCTaBJISATh MOJIEJIb TEKCTOBOM 3a/1a4H, YACIOBOE BbIPAXKEHUE;

BBIOMpATh pallHOHAIBHOE PEIEHHUE 3a71a4H, HAXOUTh BCE BEPHbIE PEUICHUS U3 IPEITIOKEHHBIX.

TEMATHUYECKOE IINTAHUPOBAHHUE

1 KJIACC
Ne HaumeHoBaHue pa3aenioB U TeM NpOrpaMMbl KonuyecTBo yacoB OnekTpoHHbIe (LMpOBbIEe) 0Opa3oBaTeIbHbIE PECYPChl
n/n Bcero | KP 1P
Pasnen 1. UncJia ¥ BeJIHYHHBI
1.1 UYucnaor 1 109 13 POII https://resh.edu.ru/subject/12/ Yuu.py
1.2 | Yucna ot 0 g0 10 3 PO https://resh.edu.ru/subject/12/ Yun.py
1.3 Ywucna ot 11 no 20 - POIUI https://resh.edu.ru/subject/12/ Yuu.py




1.4 _ Jlnuna. U3mepenue nnunbl

7

| PO https://resh.edu.ru/subject/12/ Yun.py

Hroro no pazaeny

27

Pasznen 2. ApudMeTnyeckue eiicreus

21 CroskeHue 1 BblUMTaHHe B npesenax 10

11

PO https://resh.edu.ru/subject/12/ Yuu.py

L.L

2.2 CnoskeHue W BbluuTaHue B npejenax 20

29

| PO https://resh.edu.ru/subject/12/ Yuu.py

HUtoro no pazneny

40 |

Pasnen 3. TexkcToBbI€ 3a1a49H

3.1 _ TexkcToBbIC 3a1a4H

16

POII https://resh.edu.ru/subject/12/ Yuu.py

Hroro no pazneny

16

Paszjen 4. :ﬂcnﬂbﬁmﬁaﬁwﬁ:—:&w OTHOIICHHH M IeOMeTpHuYyecKne %-\:%ﬁ—u_

4.1 ITpocTpaHCTBEHHbIE OTHOLICHHS 3 | POIII https://resh.edu.ru/subject/12/ Yun.py
4.2 ["'eomeTpuyeckue QUrypbi 17 POLL https://resh.edu.ru/subject/12/ Yuu.py
Hroro no pazaeny 20

Pa3nen 5. MaremaTudeckas nHGopmanus

5.1 | Xapakrepuctrka 00beKTa, rpyniibl 00beKTOB 8 POIII https://resh.edu.ru/subject/12/ Yuu.py
5.2 | Tabauusi 7 PO https://resh.edu.ru/subject/12/ Yuu.py
HWroro no pazneny 15

lToBTOpeHue npoiaeHHOro Marepuana 14 POII https://resh.edu.ru/subject/12/ Yun.py
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 132 0

2 KJIACC

No HaumeHoBaHue pa3ienoB U TeM NporpamMmmbl

KonuuecTBo uyacon

I

DnekTpoHHbie (11 poBbie) 0OpazoBaTe/lbHbIE PECYPChI

n/n Beero | KP | TIP

Paszjen 1. Ynejia ¥ BeJIHYHHBI

1.1 | Yucna 9 1 POILLI https://resh.edu.ru/subject/12/ Yuu.py
https://uchi.ru/teachers/groups/16233109/subjects/1/course_programs/2 AKnacc
https://www.yaklass.ru/p/matematika

1.2 | BeanuuHbl 10 POILL https://resh.edu.ru/subject/12/ Yuu.py
https://uchi.ru/teachers/groups/16233 109/subjects/1/course_programs/2 SKnacc
https://www.yaklass.ru/p/matematika

Hroro no pasageny 19

Pasnen 2. Apudmeruyeckue aelcTBUs

2.1 | CnoxxeHue U BbIYUTAHHE 19 1 POII https://resh.edu.ru/subject/12/
Vuu.py https://uchi.ru/teachers/groups/16233109/subjects/1/course_programs/2 IKnacc
https://www.yaklass.ru/p/matematika

2.2 | YMHOXEHHME U JIeJICHUE 25 1 POIII https://resh.edu.ru/subject/12/
SKnacc https://www.yaklass.ru/p/matematika

2.3 | ApudmeTnyeckue NeHCTBH C YHCIAMHU B 12 1 POII https://resh.edu.ru/subject/12/




npeaenax 100

_ Yuu.py
https://uchi.ru/teachers/groups/16233109/subjects/1/course_programs/2
SAKnace https://www.yaklass.ru/p/matematika

HWrtoro no pasaeiy

Pa3znen 3. TexkcToBbBIE 323249H

3.1 | TekcToBble 3a0a4u 11 1 _ POIII https://resh.edu.ru/subject/12/ ,.
" Vuu.py https://uchi.ru/teachers/groups/162331 09/subjects/1/course_programs/2 ,,
SiKnacc https://www.yaklass.ru/p/matematika
Uroro no pasaeny 11
Pasjen 4. [IpocTpaHcTBeHHbIC OTHOIICHUS H reoMeTpHYecKHe Gurypol
4.1 | T'eomeTpuueckue Gurypsbl 10 1 ” POLI https://resh.edu.ru/subject/12/ Yun.py m
# https://uchi.ru/teachers/groups/16233109/subjects/| /course programs/2
| SIKnacc https://uchi.ru/teachers/groups/16233109/subjects/1/course -~ programs/2
4.2 | I'eoMeTpUUECKHE BEIUUUHBI 9 ] | POLI https://resh.edu.ru/subject/12/
| Vun.py https://uchi.ru/teachers/groups/16233109/subjects/ /course programs/2 M
_ | sIKnacc https://www.yaklass.ru/p/matematika |
HWroro no pasneny 19 1
Pasjnen 5. MaTtemaTHyeckas HHpopmManus
5.1 MaremaTuueckas HHGopMauus 14 POIII https://resh.edu.ru/subject/12/
Vun.py https://uchi.ru/teachers/groups/16233109/subjects/1/course _programs/2
SAKnacc https://www.yaklass.ru/p/matematika
Urtoro no pasaeiy 14
UTOroBbii KOHTPOJIb (KOHTPOJIbHbIE H POBEPOUHbIE 8 1
paboThl) |
[ToBTOpeHue NpONAEHHOrO Marepuaia 9 PO https://resh.edu.ru/subject/12/
Vuu.py https://uchi.ru/teachers/groups/16233109/subjects/1/course _programs/2
SIKnacc https://www.yaklass.ru/p/matematika
OBUIEE KOJIMYECTBO YACOB I10 136 8 0
[TPOT'PAMME
3 KJIACC
Ne HaumeHoBaHue pa3aesioB ¥ TEM NPOrpaMMbl KonuuecTBo yacos DnekTpoHHbie (HdpoBbIe) 0OpasoBaTebHbIe PECYpChl
n/n Bcero | KP _ 1P
Pasznen 1. Yncjia ¥ BeJIMYHHDbI
1.1 Yucna 10 [Bu6nuoreka LIOK [https://m.edsoo.ru/7f4110fe]]
1.2 BeiurHbI 8 [Bu6nmnoteka LIOK [https://m.edsoo.ru/7f4110fe]]
Wroro no pasneny 18

Pasnen 2. ApupmeTHYecKHe NeHCTBHSA




2.1 BoruucieHus — _ 40 [Bubaunoreka LHOK [https://m.edsoo.ru/7f4110fe]]
22 | Uncnosble BHIPAKEHUS L 7 | [bubamnotexa 11OK [https://m.edsoo.ru/7f41 10fe]]

| Utoro no pazneny | 47
Aroronopazpenry v &V — —
Pasnen 3. TekcroBble 321241
3.1 PaGoTa ¢ TEKCTOBOM 3aa4ek 12 [bubamoreka 1IOK [https://m.edsoo.ru/7f41 10fe]]

+-3.2 Peinenue 3a1a4 11 [BuGanorexka HOK [https://m.edsoo.ru/7f4110fe]] |
Wroro no pasaeny 23

Pasnex 4. IlpocTpancTBeHHbIE OTHOMECHNS W TeOMeTPHYECKHE PUIYyphI

4.1 I'eomeTpuyeckue GUrypbl 9 M [bubnnoteka 11OK [https://m.edsoo.ru/7f41 10fe]]
4.2 I'eOMETPHUECKHE BEJIMYHHDI 13 . [bubanoreka 1HOK {https://m.edsoo.ru/7f41 10fe]] M
HWroro no pasaeny 22
Pasznen 5. Maremarnyeckas nHpopmanus
5.1 | Marematuyeckas HHOpmaLus 15 « | [bubaunoreka LIOK [https://m.edsoo.ru/7f4110fe]]
HWroro no paszaeny 15
[ToBTOpeHHe NPOHEHHOr0 MaTepuana 4 1 [bubanoreka HOK [https://m.edsoo.ru/7f4110fe}]
W TOroBbiii KOHTPOAb (KOHTPOJIbHbBIE U NTPOBEPOYHbIE 7 7 [Bubanoreka 110K [https://m.edsoo.ru/7f41 10fe]]
paboTbl)
OBIEE KOJIMYECTBO YACOB I10 ITPOT PAMME 136 7 1
4 KJIACC

No HaumeHoBaHHWe pa3/ieioB U TEM NPOrpaMMbl KonuyecTBo 4acoB JaeKTpoHHble (L(poBbie) 0Opa3oBaTe/ibHbIE PECYPCh

n/n Bceero KoHTposnbHbie I1pakTuueckue

paboTsl paboTh

Pazaen 1. Uncesia 1 BeJIMYHHbBI
1.1 Yucna 11 Bubauoreka LIOK https://m.edsoo.ru/7f411136
1.2 BenuuuHbl 12 Bubaunoreka [1OK https:/m.edsoo.ru/7f41136
Wroro no pasaeny 23
Paznen 2. Apudmernyeckne 1eHCTBHS
2.1 Beiunciaenus 25 Bubauoreka LIOK https://m.edsoo.ru/7f41136
2.2 YKC/I0BbIE BbIPAKEHUS 12 Bu6anoreka LIOK https://m.edsoo.ru/7f41136
HWroro no paszaeiy 37
Pasnen 3. TexcToBbI€e 321240
31 | Peimenyc TokCTOBBIX 3amad 9y T ———— [ bubauorexa LIOK hitps:/m.edsoo.ru/7f411{36
Hroro no pasaeny 20

Paznen 4. IlpocTpancTBeHHbIe OTHOLICHHSI H reOMeTpHYeCKHe PUryphl

4.1 I'eomeTpHrueckue GUrypbl

12

Bbubmnotexa 1JOK https://m.edsoo.ru/7f411f36

42 ['eomeTpUUECKHE BETUYHHBI

8

Bubnuorexa LJOK https://m.edsoo.ru/7f411f36




MYHULIMNAJIbHOE
BIOOMETHOE
OBLLEOBPA3OBATEJIbHOE
YUYPEXOEHWE "CPEOHAA
OBLLEOBPA3OBATEJIbHAA
LUKOJIA Ne54 C
YIMYBJIEHHbIM N3YYEHUNEM
OTAEJIbHbIX NMPEOAMETOB"
ABUACTPOUTEJTIBHOIO
PAMOHA .KA3AHU

Mognucaxo ungposoin nognucsio: MYHULINTAJIbBHOE
BIOJPKETHOE OBLLIEOBPA3OBATE/IbHOE YYPEXEHWE "CPEAHAA
OBLLEOBPA3OBATE/IbHAA LLIKOJTA Ne54 C YIJTYBJIEHHbIM
WM3YYEHMEM OTAENbHbIX MPEAMETOB" ABUACTPOUTESIBHOTO
PAVIOHA I .KA3AHU
DN: c=RU, st=Pecny6nuka TatapcTaH (TaTapcTaH),
street=yn.MockoBckas,24, |=rop.Ka3aHb, title=[JupekTtop wKonbl,
0=MYHULIMNANbHOE BIOJMXETHOE OBLLEOBPA3OBATESIbBHOE
YYPEXIOEHWE "CPEAHAA OBLLUEOBPA3OBATESIbHASA LLKOJA Ne54
C YMNYBJIEHHBIM U3YYEHWUEM OTAENbHbIX NPEAMETOB"
ABWACTPOUTENTIbHOTO PAVIOHA KA3AHW,
1.2.643.100.1=120D31303231363033383833363038,
1.2.643.100.3=120B3034323235393534303431,
1.2.643.100.4=120A31363631303034323630,
1.2.643.3.131.1.1=120C313636313032333933393730, email=it-
cbo@yandex.ru, givenName=lynbHa3 HazunosHa, sn=XalipynnuHa,
cn=MYHULIMNANbHOE BIOAMXETHOE OBLLEOBPA3OBATE/IbHOE
YYPEXIEHWE "CPEAHAA OBLLEOBPA3OBATESIbHAA LLKOJA Ne54
CYIMNYBNEHHBIM N3YYEHWEM OTAE/IbHbIX NPEAMETOB"
ABWACTPOUTE/IbHOTO PAVIOHA KA3AHU
[Nata: 2023.10.20 09:01:53 +03'00"
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