IHHOACHUTEJIBHASA 3AIINCKA.

1.Hopmamuseno-npagoeas ocnosa paspabomku npocpammul.

PaGouas mporpamma yueOHoro npeamera «MaTtemaTuka» ais oOydaromuxcs 4 kiacca
pa3paboTaHa Ha OCHOBE (elepalbHOTO TOCYIAapPCTBEHHOIO 0O0pa30BaTENbHOIO CTaHAapTa
HAYaJbHOrO O0IIero oOpa3oBaHusl, IPUMEPHON MPOrpaMMbl HAYaJIbHOTO 00IIero oOpa3zoBaHUs
no marematuke (Coopuauk nporpamm kK YMK «lInanera 3HaHUI»: PyCCKH SA3BIK, TUTEPATYPHOE
YTeHHE, MaTeMaTHKa, OKpyKaromuii mup. — M.: Actpens, 2017), aBropckoii mporpammel M.U
bammakosa, M.I'. Hep&€moBoii 1 B cooTBeTCTBHYU C ['0JJOBBIM KalleHAApHBIM Y4eOHBIM rpaduxomM
MBOYCOII Ne35 r.llaxTtet Ha 2019- 2020 r.

Pabouas nmporpamMma cocTtaBiieHa Ha OCHOBE HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:

3aKOHBI:

1.®enepanbubiii 3akon ot 29.12. 2012 Ne 273-d3 «O6 obpasoBanuu B Poccuiickoit
®denepanun» (pen. ot 02.03.2016; ¢ u3m. u nom., BCTyI. B cuiy ¢ 01.07.2016).

2.®enepanbubiii 3akoH oT 01.12.2007 Ne 309 «O BHeceHMM M3MEHEHUU B OTHEIbHBIC
3akoHoAaTenbHble akThl Poccuiickoit denepanvd B YaCTH HU3MEHEHUS U CTPYKTYpHI
['ocynapcTBeHHOr0 00pa3oBaTenbHOro crangapra» (pex. ot 23.07.2013).

3.06mnactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpazoBanuu B PocToBcKkoil 0bmacTi»
(B pen. ot 24.04.2015 Ne 362-3C).

4.IlpumepHas ocHOBHasi oOpa3oBaTelibHas MPOrpaMMa HavalIbHOTO 00IIero 0Opa3oBaHUs
(omoOpena ¢enepanbHBIM y4eOHO-METOJIUICCKUM OOBEIMHEHUEM IO 00IeMy 0Opa3oBaHMIO,
npoTtokoi 3aceaanus ot 08.04.2015 Ne 1/15).

5.IlocranoBnenue ['maBHOro rocynapcTBeHHOro canurapHoro Bpada PO ot 29.12.2010
Ne 189 «O6 yrBepxaenun CaunlluH 2.4.2.2821-10 «CaHutapHO-3MUAEMHOIOTHYECKHE
TpeOOBaHUS K yCIOBUSAM M OpraHU3alMH 00y4eHus: B 0011e00pa30BaTEbHBIX YUPEKACHUIX) (B
pen. uamenenuit Ne 1, y1B. [locranoBnenueM [ maBHOTO rocyaapCcTBEHHOTO CAHUTApPHOTO Bpaya
P® ot 29.06.2011 Ne 85, usmenenuii Ne 2, yrB. [loctanoBnenuem [ 1aBHOTO TOCYIapCTBEHHOTO
canutapHoro Bpaya P® ot 25.12.2013 Ne 72, uzmenenuit Ne 3, yrB. [locranoBnenuem I naBHoro
rocyJapCTBEHHOTO caHuTapHoro Bpaua P® ot 24.11.2015 Ne 81).

6.Ilpukaz MunoOpazoBanusi Poccun ot 05.03.2004 Ne 1089 «OO6 yTBepkIeHUU
(denepanbHOrO0 KOMIIOHEHTa TOCYAApCTBEHHBIX O0pa30BaTENbHBIX CTAaHAAPTOB HAYaJIbHOTO
00111ero, OCHOBHOTO OOWIET0 M cpeiHero (IojHoro) oobmiero oOpa3oBaHus» (B pea. MPUKa30B
Muno6praayku Poccun ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot
10.11.2011 Ne 2643, ot 24.01.2012 Ne 39, o1 31.01.2012 Ne 69, ot 23.06.2015 Ne 609).

7.1lpuka3 MunoOpazoBanust Poccun ot 09.03.2004 Ne 1312 «OO6 yTBepKIeHUU
denepanbHOro 0a3sMcHOro y4yeOHOro TIJlaHAa M TNPUMEPHBIX y4eOHBIX IUIAHOB TS
oOpa3oBaTenbHbIX yupexJeHul Poccuiickoii ®enepanuy, pean3yolux MporpaMmsl 00LIEro
oOpa3zoBanus» (B pen. npuka3zoB MunoOpHayku Poccun ot 20.08.2008 Ne 241, 30.08.2010 Ne
889, 03.06.2011 Ne 1994, ot 01.02.2012 Ne 74).

8.IIpuka3 Muno6puayku Poccun ot 05.10.2009 Ne 373 «O0 yTBEep>KI€HUM U BBEJICHUU B
neiicTBue (peepasbHOro rocy1apCTBEHHOr0 00pa30BaTENbHOIO CTaHAapTa HAYaJIbHOTO OOIEro
oOpa3zoBaHus» (B pel. npukazoB MunoOpHayku Poccun ot 26.11.2010 Ne 1241, ot 22.09.2011
Ne 2357, o1 18.12.2012 Ne 1060, o1 29.12.2014 Ne 1643).

9.ITpuka3z Muno6puayku Poccun ot 30.08.2013 Ne 1015 «O6 yrBepxnenuu [lopsaka
OpraHM3allMl W  OCYIIECTBJICHHS  0Opa30BaTENbHOM  JIEATENbHOCTH IO  OCHOBHBIM
0011eo0pa3oBaTesIbHBIM MporpaMMaM - 00pa3oBaTeIbHBIM MpPOrpaMMaM HadajabHOro OOIIero,
OCHOBHOTO OOIIIETO U CpeaHero odiero oopasoanus» (B pea. ot 13.12. 2013, ot 28.05.2014, ot
17.07.2015).

10.ITpukaz Mwunobpuayku Poccum ot 31.03.2014 Ne 253 «OO06 yTBepkIeHUH
benepanbHOro mMepedyHs Y4eOHHMKOB, PEKOMEHIYEMBIX K HCHOJb30BAHUIO TPH pealn3aluu
MMEIOLINX FOCYIapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HavalIbHOIO OOIIEro,



OCHOBHOT'O 00IIlero, cpenHero oouero oopazoBanus» (B pel. npukazoB MunoOpHayku Poccun
ot 08.06.2015 Ne 576, ot 28.12.2015 Ne1529, ot 26.01.2016 Ne 38).

11.IIpukaz Muno6puayku Poccum ot 09.01.2014 r. Ne 2 «O0 yTBep:KIEHUH MOPSIKA
OPUMEHEHHUsS  OpraHu3alMsIM{,  OCYIIECTBIAIOIMMH  OOpa30BaTENIbHYIO  JAEATENbHOCTb,
AIIEKTPOHHOTO OOYYEHUS, JUCTAHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHH MpU pealn3alnuu
00pa30BaTENbHBIX IPOIPaAMM.

12.ITpuka3 ot 29.12.2014 Ne 1643 MunoOpnayku Poccun «O BHECEHMM M3MEHEHUH B
npuka3 MuHuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit deneparuu ot 6 oktsaops 2009 r. Ne
373 «OO0 yTBepXKAECHWUM H BBEACHHMM B JEUCTBHE (DeepalbHOTO TOCYJapCTBEHHOTO
00pa30BaTEeNILHOrO CTaHJapTa HAYaJIbHOI'O OOILEro 00pa3oBaHMsD».

13.IIpukaz ot 31.12.2015 Ne 1576 «O BHeceHuum H3MEHEHUH B (enepaabHbII
roCyJapCTBEHHbII  00pa3oBaTeNbHBIM  CTaHAApT  HayajgbHOro  odmiero  oOpa3oBaHus,
YTBEP)KICHHBII mpuKa3zoM MuHucTepcTBa oOpa3oBaHust u Hayku Poccuiickoit dexepanuu ot
06.10.2009 Ne 373».

14. TlpumepHas oOcHOBHasg oOpa3oBarelbHAas NPOTpaMMa HAYAIBHOTO  OOIIETOo
obpazoBanus. M., 2015.

15. Matemaruka: nporpamma : 1-4 xmaccer / M. U. bammmakos, M. I'. Hedpénosa. — M. :
Hpoda ; Actpens, 2017. — 64 c.

2. Llenu, 3a0auu npozpammul

Kypc HampaBneH Ha peanusaluio ueieil oOyuenusa mamemamuke B HAYAIBHOM 3BEHE,
chopmynupoBaHHbiXx B DenepanbHOM TrOCYJapCTBEHHOM CTaHIAPTE€ HAYaJbHOTO OOLIero
oOpasoBanusi. B cOOTBETCTBUM € ATUMU HEISIMU U METOJAMYECKON KOHIICTIIHE aBTOPOB MOKHO
chopMyIMpOBaTh TPU TPYIIIHI 33]a4, pelIaeMbIX B paMKaX JaHHOTO Kypca W HalpaBJICHHBIX Ha
JIOCTUKEHUE TTOCTABJICHHBIX LIEIICH.

Yueonvie:

— (opMupoBaHue Ha JOCTYIHOM YpPOBHE NPEACTABICHUM O HATYypaJbHBIX YHCIAX H
MPUHUMUIIE TIOCTPOEHUS HATypalbHOIO psAJla 4YHCEN, 3HAKOMCTBO C JECATUYHOU CHUCTEMOM
CUUCJICHUS;

— (QopmupoBaHue Ha JOCTYITHOM YPOBHE MpPEACTaBICHUI O ueThIpeX apuPMETHUYECKHX
JEHCTBUAX: IOHUMaHUE CMbICTIa apu(PMETHUECKUX JIEHCTBUI, TOHMMaHUE B3aUMOCBS3€H MeXIy
HUMHU, U3y4EHHE 3aKOHOB apHU(PMETHUECKUX JACHCTBUN;

— ¢opMHpOBaHHE Ha JOCTYITHOM YpPOBHE HAaBBIKOB YCTHOTO CYE€Ta, MHUChMEHHBIX
BBIUMCJICHUM, HWCIOJIB30BAaHUSl PAlMOHAIBHBIX CHOCOOOB BBIUMCICHHH, NPUMEHEHHUS JTHX
HaBBHIKOB TIPU PEHIEHWH TMPAKTUYECKHX 3a7ad (M3MEPEHUH BEIUYHH, BBIUHUCICHUU
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPEIMETOB, PEIIEHUH TEKCTOBBIX 3a7a4).

Pazsusarowue:

— pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUHN ydaluxcs Kak 0a30BbIX Uil CTAHOBIICHUS
MPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, MBIIIUICHUs, B TOM YHCJIE MaTeMaTHYeCKHX CIIOCOOHOCTEN
IIKOJIbHUKOB;

— Pa3BUTHE JIOTUYECKOTO MBIIUIEHUS — OCHOBBI YCIEHNIHOIO OCBOEHUS 3HAHUN IO
MaTeMaTHKE U IPYTHM YYeOHBIM MPEAMETaM;

— ¢opMHUpOBaHKHE HA JOCTYMHOM YpOBHE OOOOIIEHHBIX MPEJCTaBICHUN 00 H3ydaeMbIX
MaTeMaTHYECKUX MOHATHUSX, CIIOcO0aX MpeIcTaBiIeHus HH(OpPMAILIUU, ClIOco0ax pereH s 3a/1ay.

Obweyuebnvie:

— 3HAKOMCTBO C METOJaMH HW3YYECHHS OKpYKAroIIero Mupa (HaOIroJeHHe, CpaBHEHUE,
U3MepeHHe, MOJIETUPOBAaHUE) U CITIOCOOaMHU MpeACTaBIeHUsI HHPOPMAIUY;

— (¢dopMupoBaHHe Ha JOCTYMHOM YpPOBHE yMEHHN paboTath ¢ uHpOpMaIUeH,
MIPEICTABICHHOW B Pa3HBIX BUIAX (TEKCT, PUCYHOK, CX€Ma, CHMBOJIMYECKAs 3amucCh, MOJEIb,
Tabnuia, 1MarpaMma);

— (QopMupoBaHrE Ha JOCTYTHOM YpPOBHE HAaBBIKOB CAMOCTOSITEIHHOW IMO3HABATEIbHOMN
JIeATEIbHOCTH;



— QopmupoBaHUE HABBIKOB CAMOCTOSATEIHHONW WHANBUAYAIBHON M KOJJICKTUBHOW PaOOTHI:
B3aMMOKOHTPOJISI U CAMOTIPOBEPKH, OOCYKIeHHS MH(OpMaLIKH, IIJITAHUPOBAHUS TO3HABATEILHOMN
JIEATEIIbHOCTH U CAMOOLICHKH.

3. Onucanue mecma yueb6H020 npeomema, Kypca 8 Y4eOHOM NiaHe.

Pabouast mporpamMma mmo matemaTtuke s 4 kiacca paccuutana Ha 140 gacoB (4 yaca B
Hezento, 35 yueOHbIe Hellem ).

@dakTHYECKH 0 KAJICHIAPHO-TEMAaTHYECKOMY TUTAHUPOBAHUIO OyIET TPOBEACHO B 4 «O»
kiacce 136 gacos 3a 2019-2020 yueOHbIi 1o B COOTBETCTBUHU C MIPOU3BOACTBEHHBIM
KaJleHapEéM, KaJleHIapHbIM Tpadukom npoxoxaeHus Mmarepuaia Ha 2019-2020 yueOnblii ron u
pacriucanueM ypokoB. [ToaTomy peanusanus o0pa3oBaTeIbHON IPOTPaMMBI OCYIIECTBISIETCS 32
CUér.



Conep:xanue nporpamMmbl
4 kaacce (136 u)

Yucaa 1 BeJIUInHBI (25 9)

Hassanus, 3amuick, nmocienoBarenbHocTh yncel g0 1 000 000.

Knaccsl u pa3psasl. CpaBHEHUE YnCen.

Macca, eauHuubl Macchl (LEHTHEp). MeTpudecKkue COOTHOLIEHUS MEXAY HW3YyYEHHBIMU
eAuHUIIaMU Macchl. CpaBHEHUE U YHIOPSAOYMBAHUE MPEAMETOB IO Macce.

Bpewmst, equauibl BpeMeHH (Bek). MeTpruueckue COOTHOIICHHS MEKAY U3yUYEeHHBIMH eIMHUIIAMU
BpeMeHH. CpaBHEHUE U YIIOPAJOUYNBaHUE IPOMEKYTKOB BPEMEHH 10 JTUTEITLHOCTH.

Apudmerndeckue aeiictBus (35 9)

Cnoxenue u Bbruutanue B mnpezaenax 1 000 000. YMHoOXeHME M [1€J€HME Ha JIBY3HAUHbIE U
TpE€X3HauHble yncia. PanoHanpHble NIPUEMBI BBIYMCICHUHN (pa3iioKeHue yuciia Ha y100HbIe
claraeéMble WIM MHOXHTENW; yMHOXeHue Ha 5, 25, 9, 99 u 1. n.). OueHka pesynabrarta
BBIUUCIICHUH, ompenenenue uuciaa uudp B orBere. CrocoObl MPOBEPKH IMPABUIBLHOCTH
BBIYMCIICHUM.

YucnoBele M OyKBeHHblE BblpakeHus. HaxoxieHue 3Ha4YeHHs BBIPAKEHHUS C IEPEMEHHOM.
O06o03HavueHNEe HEN3BECTHOT'O KOMITOHEHTA apu(pMETHIECKHX NeHCcTBHiA OyKBO#. Haxoxxnenue
HEM3BECTHOTO KOMIIOHEHTa apu(hMeTHUECKUX JecTBUH (yCI0KHEHHBIE CIIydan).

JlercTBuUs ¢ BeTMUMHAMMU.

TekcToBble 3agaum (40 1)

MonenupoBaHue yCIoOBUS 3alad Ha JBUKeHHe. PemieHue 3amad, coAaepsKaliux OJHOPOIHBIE
BEJIUYUHBI.

Perienrie TEKCTOBBIX 33/1a4: Pa3HOCTHOE M KPAaTHOE CPABHEHUE, TBUIKCHHE B IPOTUBOMOIOKHBIX
HANPaBIICHUSAX; ONpEIeIeHne O00BEMa pabOThl, MPOU3BOJUTECILHOCTH W BPEMEHU pPabOTHI;
orpezieNieHue pacxojia MaTepHaoB.

I'eomerpuueckue purypsi u BeaunduHbl (30 u)

[11nockue u TpOCTPaHCTBEHHBIE TEOMETPUUYECKUE (PUTYPBHI.

Ky0. M306paxeHnue reomerpuyeckux GUryp Ha kjierdaToi Oymare.

MeTtpudeckne COOTHOIICHHS MEXIy H3yYCeHHBIMH eAWHWUIaMH JIMHBL. CpaBHEHHE W
YIOPSI0YMBaHUE IPEAMETOB I10 JIUHE.

Enuaune! miomany (ap, rekrap). MeTpudeckne COOTHOLICHUS MEXTy H3yUYeHHBIMH €TUHUIIAMU
wiomaau. CpaBHEHUE U yIOPSAA0YMBAHKE TUIOMIA/IEH.

@opMmynel TIepuMeTpa W IUIOMAAM TPSMOYTOJIbHWKA. PemeHwe 3amad Ha omnpezaesieHHe
nepuMeTpa U IUIOIAIH.

Pabora ¢ nanabivMu (6 4)

Nudopmanus, crnocoObl npezacTaBieHus HHopmanuu, pabota c uHpopmanuenn (coop,
nepenayda, xpaHeHue). Bunbl amarpamm (crtosnbuaras, JuHeWHas, Kpyrosas). [lmanupoBanue
JecTBUH (3HAKOMCTBO C MOHITHEM «QJITOPHUTM»).



TemaTnueckoe IIAHKPOBAHME

Neni/mt TeMmbl KomnuecTBo yacoB
CJOXEHHUE U BBIYUTAHUE

MHOI'O3HAYHbIX YU CEJI

1 MHoro3Ha4HbIe YUCiIa 11

2 CrokeHHe ¥ BhIUUTAHHE MHOTO3HAYHBIX YHCE 14

3 JlivHa u ee u3MepeHune 11
YMHOXEHHUE U JEJEHUE
MHOI'O3HAYHbIX YUCEJI

VYMHOKEHNE HAa OJHO3HAYHOE YHCIIO 7

4 JleneHnve Ha OJTHO3HAYHOE YHUCIIO 12

5 ['eomerprueckue Guryps 8

6 Macca u ee u3MepeHue 4

7 YMHOKEHHE MHOTO3HAYHBIX YUCEI 13

8 [Tnomane u ee u3mMepeHue 6

9 Jlenenne MHOTO3HAYHBIX YHCETT 14

10 Bpewmst u ero namepenue 4

11 Pabora ¢ nanHsIMHA 7

OB30P KYPCA MATEMATHUKHA

12 Yucaa 1 BETUYHHBL 8

13 Apudmernueckue neiicTBus 6

14 @uUrypsl 1 BeTUYUHbI 6

15 Pemtenue TekcTOBBIX 3a/1a4 5




INNIAHUPYEMBIE PE3YJIBTATDI
OCBOEHMSA ITIPOT'PAMMBI ITO MATEMATHUKE
K xonny 4 kiaacca

JINYHOCTHBIE

Y yuawuxca oyoym cpopmupoeanwi:

* MOJIO’KUTEJIbHOE OTHOLICHUE U MHTEPEC K U3YUCHUIO MAaTEMATUKH;

* OpHEHTAllMs HA TOHUMAaHUE MPUYHH JIMYHOMN YCIEIIHOCTH/ HEYCIeITHOCTH B OCBOCHUU
MaTepuana;

* YMEHHE NMPU3HABATh COOCTBEHHBIE OIIUOKH;

Mozym Ovtmb chopmuposansvl:

* YMEHHUE OLIEHUBATh TPYAHOCTH MPEAJIaraeMoro 3aJaHus;

* aJIeKBaTHas CaMOOLICHKA;

* YyBCTBO OTBETCTBEHHOCTH 32 BBIIIOJIHEHUE CBOEH yacTu paboThl pu paboTe B rpymnie (B xo1e
MIPOEKTHOM J1eITEIbHOCTH);

* BOCIIPHUATHE MaTeMaTHKH KaK YacTH 00IleYeI0BEeYeCKOM

KYJIBTYPHI;

* ycToH4MBas yueOHO-TI03HABaTeNbHAS MOTUBALIUS YUCHUS.

HPEJIMETHBIE

Yltau(uec;l Hayvamca:

[IpenmeTHBIC PE3yIBTATHl OCBOCHUS Y€TBEPTOI0 IroJia U3y4eHHs y4eOHOTOo
npeameta «MaTeMaTruka» JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTDh YMEHUM:

— YWTAaTh, 3AIIMCHIBATH, CPABHUBATH, YIIOPSAA0YMBATh 4ncia B npenenax 1000000;
— MPEJICTABJISITh MHOTO3HAYHBIE YKCJIA B BUJE CYMMBI Pa3psiIHbIX ClIaraeMblX;

— HaxOJIUTh YUCIIO, OOJIbIIEe/MEHBLIEE JAHHOTO YUCIIA HA 3aIaHHOE YHCIIO, B
3aJIaHHOE YHCIIO pas3;

— BBINOJIHATH apU(PMETUUECKUE EUCTBUS: CIIOKEHNE U BBIYMTAHHUE B IIPEIeax
100 — ycTHO, ¢ MHOTO3HAYHBIMHU YHCJIAMH — MMHUCHhMEHHO; YMHOXeHHUe Ha 10,
100, 1000 — ycTHO;

YMHOKEHHUE U JICJICHUE Ha OJTHO3HAYHOE Ynciio B peaenax 100 — ycTHo, Ha
nBy3HauHOe unciio B npeaenax 100000 — nucbMeHHO; eJIeHrue ¢ OCTaTKOM B
npenenax 1000;

— BBIYUCIISITH 3HAYEHUE YHUCIIOBOTO BhIpayKeHU (CO cCKkoOKamMu/6e3 CKoOOoK),
COJZIEpIKaILIETO ICUCTBUS CIIOKEHUS, BBIYUTAHUS, YMHOKECHHUS, ICJICHUS C
MHOTO3Ha4YHbIMU Yrciiamu (B ripeaenax 10000);

— UCTOJIb30BATh MPU BHIYUCICHUSIX U3YUYCHHBIE CBOMCTBA apUPMETUUECKUX
JICHCTBUM;

— BBINOJIHATH MPUKUJIKY PE3YJIbTaTa BIUUCICHH; TT0JIb30BAThCS TPU3HAKAMHU
JIeIMMOCTH Ha 2, 5, 10; ocymecTBISATh IPOBEPKY NOJIYYEHHOTO PE3YJIbTATA 110
KPUTEPHUSIM: JJOCTOBEPHOCTH (PEaIbHOCTh), COOTBETCTBUE MPABUITY/aITOPUTMY, a
TaKXKe C MMOMOILBIO KaJTbKYJISATOPA;

— CpPaBHUBATH JIOJIM OJHOW BEJIMYUHBI; HAXOJAUTH JIOJTI0 BETUYUHBI, BETUIUHY IO
ee J10JI€;

— HaXOJIUTh HEU3BECTHBIC KOMIIOHEHTHI CJIOKEHUS, BRBIUUTAHUS, YMHOKCHHUSI U
JIEeTICHNS;

— 3HATh M MCIIOJIL30BATh MPHU PEIICHUN 3a/1a4 €ANHUIIBL: JTUHBI (MAJUTUMETD,
CaHTUMETp, JEUUMETP, METP, KWIOMETP), MacChl (rpaMM, KWJIOTpaMM, TOHHA),




BpeMEHH (CEeKyH/1a, MUHYTA, Yac; CyTKH, HEJEJs, MECsI, r0Jl, BEK), BMECTUMOCTH
(yiutp), croumocTH (Kormeika, py0:s), momaau (KBaapaTHbIi METp, KBaIpaTHbIN
CaHTUMETP), CKOPOCTU (KHJIOMETP B Yac, METP B CEKYHY);

— 3HaTh M UCMOJIb30BATh MPU PEIICHUH TEKCTOBBIX 33]]a4 U B MPAKTHUECKUX
CUTYaIIUsIX COOTHOIIEHUSI MEXKIY CKOPOCThIO, BPEMEHEM U MPOHACHHBIM ITyTEM,
MEXIy MPOU3BOAUTEIILHOCTHIO, BPEMEHEM U 00BEMOM PadOTHI;

— ONPENIETATH C TOMOIIBI0 IU(PPOBBIX U AHATIOTOBBIX MPUOOPOB: MACCY MPEIMETA,
TeMIiepaTypy (HarmpuMep, BOJIbI, BO3AyXa B TOMEIICHHUH ), CKOPOCTH JIBHKCHUS
TPAHCIIOPTHOTO CPEJICTBA, C TOMOIIBI0 U3MEPHUTEIBHBIX COCY/I0B — BMECTUMOCTH;
BBITIOJTHATH MPUKHUJIKY U OIICHKY pe3yJIbTaTa N3MEPCHHI;

— pelaTh TeKCTOBBIE 337a4l B HECKOJIBKO JACHCTBHIA, BBITIOIHATH MpeoOpa3oBaHue
3aJIaHHBIX BEJIMYWH, BEIOUPATH TP PEIICHUH TIOIXOIAIINAE CITOCOOBI BRIYUCICHUS,
coueTasi yCTHbIC U TMCbMEHHBIC BEIYMCIICHUS U UCIIONB3YS TPH HEOOXOAMMOCTH
BBIYHMCIIUTENbHBIE YCTPOUCTBA, OLEHUBATH MOJTYUYEHHBIN pe3yabTaT MO0 KPUTEPHUSIM:
JIOCTOBEPHOCTh/PEaIbHOCTh, COOTBETCTBUE YCIIOBHUIO;

— peniaTh NpakTHYECKUE 3a7]a4M, CBSI3aHHbIE C IIOBCEIHEBHOM KU3HBIO (Ha
MOKYTIKHU, JBUKEHUE, HAXO0XKJICHHUE JIOJIH LIETIOTO U IIeJIOTO O €T0 J10J€, pacYeThl
KOJIMYECTBA, PACX0/la, I3BMEHEHHSI), B TOM YHCJIe C U30BITOYHBIMU JIAaHHBIMH,
HAXOJIUTh HEJOCTAIONIYI0 HHPOPMALIUIO (HapuMep, U3 TabJIUII, CXEM), HaXOIUTh
U OLICHUBATh PA3JIMYHbIE CIIOCOOBI PEIICHUS, UCTIOIB30BATh MOIXOSIINE CIIOCOOBI
IIPOBEPKH;

— pa3nuyaTh, Ha3bIBaTh TEOMETPUUYECKUE PUTYPBI: OKPYKHOCTh, KPYT N300pakaTh
OKPYHOCTb 33JJaHHOT'O pajinyca; MOJb30BaThCs LIUPKYJIEM;

— pa3nuyaTh U300paKEHUs MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYp: 11apa, Kyoa,
WIMHPA, KOHYCa, TUPaMUIbI; PACTIO3HABATH B MPOCTEHIIINX CITydasx MPOCKIIUU
MPEAMETOB OKPY>KAIOIIET0 MUPa Ha MJIOCKOCTH (I10J1, CTEHY);

— BBITIOJIHATH pa3OueHue (IMoKa3bpIBaTh HA PUCYHKE, YEPTEKE) MPOCTEHIIICH
COCTaBHOM (PUTYpHI HA TIPSIMOYTOJILHUKH (KBaJpaThl), HAXOAUTH MIEPUMETP U
Iomaas GUryp, COCTABIEHHBIX U3 IBYX-TPEX MPSIMOYTOJILHUKOB (KBAJpaTOB),
pacrno3HaBaTh U KOHCTPYUPOBATh BEpHbIE (MCTUHHBIE) U HEBEPHBIE (JIOKHBIC)
YTBEPKJICHUS; PUBOJIUTH IPUMEP U KOHTPIPUMED;

— (hopmynupoBaTh YTBEpKIACHHUE (BBIBO), CTPOUTH JIOTHUECKHE PACCYKICHUS
(0THO-JIBYXIIIATOBBIE) C UCIIOJIH30BAHUEM M3YUEHHBIX CBSI30K;

— KIIACCU(PUITUPOBATH OOBEKTHI MO 3a/IaHHBIM/CAMOCTOSTETFHO YCTAHOBICHHBIM
OJTHOMY-JIBYM TIpU3HAKaM;

— W3BIIEKATh W MCTOJIH30BATh JIJIsl BHIIOJHEHHUS 3aJaHUI U PEIICHUS 33124
uHGOPMAIINIO, IPECTABICHHYIO B IPOCTEHININX CTONOYATHIX JUarpammax,
TabNIMIaX ¢ JAHHBIMU O PEATbHBIX MPOIIECCax U SIBICHUAX OKPYKAIOIIEro MUPA
(Hampumep, KaJeHaaph, pacliCaHne), B MPEAMETax OBCETHEBHON KU3HU
(HampuMep, cUeT, MEHIO, TIPaNC-IUCT, OOBIBIICHHE);

— 3aMOJHATH JAaHHBIMH MPEJIOKEHHYIO TaOJIUITy, CTOJI0UATYIO JUATPAMMY;

— COCTaBJISITh ¥ MCTIOJIb30BaTh (POPMATM30BAHHBIC OTIMCAHUS TIOCIIESIOBATEIHHOCTH
JEeNUCTBUN (ANTOPUTM, TIJIaH, CXeMa) B MPAKTUYECKHUX U yUEOHBIX CUTYyaITUsIX.



* YUTaTh, 3aIMCHIBATh U CpaBHUBATH uyncia B npegenax 1 000 000;

* IPEACTABIATH MHOTO3HAYHOE YUCIIO B BUAE CYMMBI Pa3psiiHbIX CIaraéMblx;

* IPAaBUJILHO U YMECTHO HCII0JIb30BATh B PEUN Ha3BAHUS M3YUYEHHBIX €UHMIL JUIMHBI (METD,
CaHTHUMETpP, MUJUIUMETP, KMJIOMETD), MO I1 (KBaApaTHbI CAHTUMETP, KBAIPATHBIN

METp, KBaJIpaTHbIN KUJIOMETP), BMECTUMOCTH (JIUTP), Macchl (rpaMM, KUJIOTPaMM, LIEHTHED,
TOHHA), BpEMEHU (CEKyHJla, MUHYTA, Yac, CyTKHU, HEJIeJIs, MECsL, F0Jl, BEK); €AUHUL] JUIUHBI,
IUIOLIA/IN, MacChl, BPEMEHU;

* CPaBHUBATh U YIOPSAJOYMBATh U3YYEHHBIE BEJIUYHUHBI 10 UX YMCIOBBIM 3HAYEHUSIM HA OCHOBE
3HaHMSI METPUUECKUX COOTHOUIEHUHM MEX1Yy HUMM; BbIpa)kaTh BEJIMUMHBI B Pa3HbIX €AMHULIAX
WU3MEPEHMS;

* BBITNIOJIHATH apu(METHUECKUE NEHCTBUS C BETMUYNHAMH;

* IPaBWJIBHO YIOTPEOIATh B PEUM Ha3BAHUS YHUCIIOBBIX BBIPAXKEHUH (CyMMa, Pa3HOCTb,
MPOU3BEJICHNE, YACTHOE); Ha3BaHU KOMIIOHEHTOB CJIOKEHHUS (Caraemble, CymMma), BBIYUTAHUS
(yMeHblIaeMO€e, BBIUUTAEMOE, PA3HOCTD), YMHOXKEHHUS (MHOXKUTEIH, IPOU3BEICHNE) U ACTICHUS
(nemuMmoe, 1eTUTENb, YaCTHOE);

* HaXOJUTh HEU3BECTHbIE KOMIIOHEHThI apu(hpMETHUECKUX JeHCTBUN;

* BBIYMCIISATH 3HAYEHUE YUCIIOBOTO BBIPAXKEHUS, cojieprkaliero 3—4 neicTBusi, Ha OCHOBE 3HaHUs
IIPABWJI IOPSIJIKA BBINOJIHEHUS JEICTBUI;

* BBITNIOJIHATH apupMeTHIecKue aeicTBus ¢ yncnamu 0 u 1;

* BBINOJIHSATH [IPOCTHIE YCTHBIE BhIUKCIIeHUs B nipenenax 1000;

* YCTHO BBITNIOJHATH IPOCTHIE apu(METHUECKUE IEHCTBHUS ¢ MHOTO3HAYHBIMH YHCIIAMU;

* IMCbMEHHO BBINIOJIHATD CJI0)KEHUE U BBIYNTAHUE MHOTO3HAYHBIX YHCEN; YMHOKEHUE U JIETICHUE
MHOT'03HAa4YHbIX YUCEJI HAa OJJHO3HAUHBIE U ABY3HAUHBIE YUCIIA;

* IPOBEPSTH PE3YNbTAThl apU(PMETUUECKUX ACHCTBUI pasHBIMU CIIOCOOAMU;

* HCIIOJIB30BATh U3yYCHHBIE CBOMCTBA apu(hMETHUECKUX JACHCTBUI MPH BEIYMCICHUH 3HAYCHUN
BBIPXKEHUI;

* OCYILIECTBIISITh aHAIM3 YUCIIOBOI'O BBIPAXKEHUS, YCIIOBUS TEKCTOBOW 3a/1a4M U yCTaHABIUBATh
3aBHCHUMOCTH M€Ky KOMIIOHEHTaMHU YHMCJIOBOIO BBIPAKEHUS, TaHHBIMUA TEKCTOBOU 3a/1a4H;

* [IOHUMAaTh 3aBUCUMOCTHU MEX]y: CKOPOCTbIO, BPEMEHEM, JIBUKEHUEM U JUTMHON IPOIIEHHOTO
IyTH; CTOUMOCTBIO €JMHULIBI TOBAPa, KOJIMYECTBOM KYIUIEHHBIX €JMHUL] TOBapa 1 0O1Iei
CTOMMOCTBIO IOKYIIKH; POU3BOIUTENBHOCTHIO, BpEMEHEM padOThl M OOIIUM 00BEMOM
BBINOJIHEHHOM paboThl; 3aTpaTaMy Ha U3TOTOBJIEHUE U3JIENNs, KOJTMYECTBOM U3JEeNuil 1
pacxoioM MaTepuasos;

* pemaTh TeKCTOBbIE 3a/1auu B 2—3 AeHUCTBUS: Ha yBeIMUeHHe/ YMEHbIICHHE KOJINYECTBA;
HaXO0XJ/IEHUE CYMMBI, OCTaTKa, CJIaraéMoro, yMeHbIIaeMOI 0, BRBIYUTAEMOI'0; HaX0XKACHHE
IIPOU3BENICHUS, IE€TICHHUS HAa YaCTH U 110 COEP>KAHUIO, HAXOXKACHNE MHOKUTEIS, JEITUMOTO,
JIEJIUTENS; Ha CTOMMOCTb; ABM)KEHHE OJTHOTO 00BEKTA; pa3HOCTHOE M KPATHOE

CPaBHEHME;

* 33/1a4¥ B 12 1eiicTBUS Ha HAXOXACHUE JOJIM YMCIIa U YHCa 10 J0J1€; Ha BCTPEYHOE JBUKECHHE
Y IB)KEHUE B IPOTHBOIIOJIOKHBIX HANIPABICHUSX: Ha IPOU3BOAUTEIBHOCTD; HA PACXO]
MaTepUasos;

* pacro3HaBaTh U300pakKeHUsI TEOMETPUUECKUX (PUTYp U Ha3bIBAaTh UX (TOUKA, OTPE3OK,
JIOMaHas, IpsMasi, TPEYTrOJIbHHUK, YETBIPEXYTOIbHUK, MHOTOYTOJIbHUK, IPSIMOYTOJIbHUK,
KBaJpaT, Ky0, map);

* pa3nuyaTh IIOCKUE U MPOCTPAHCTBEHHBIE TeOMETpUUYECKUE (PUTYPBI;

* 1300paxkaTh reoMeTpuyeckre (PUryphl Ha KJIeT4aToi Oymare;

* CTPOUTH IPSIMOYTOJIBHUK C 3aJIaHHBIMU [TapaMeTpaMH C MMOMOIIbIO YTOJIbHUKA;

* pemaTh reOMETPUUYECKHE 3aJa4l Ha ONIpEAEICHUE IO U IEPUMETpa MPSAMOYTOJIbHUKA.
Yuawuecsa nonyuwam eosmorcnocmo nayuumaoca:

* BBIIIOJIHATH YMHOXXEHHE U JCJIEHUE HA TPEX3HAUHOE YHCIIO;

* BBIYMCIISATH 3HAYCHUS YUCIIOBBIX BBIPAKEHHUI pallMOHaIbHBIMU CIIOCOOAMHU, UCTIOB3YSI
CBOICTBa apu(METHUECKHX JTCHCTBUIA;



* IPOTHO3UPOBATH PE3yIbTAThHI BEIUMCIICHUH; OIICHUBAThH PE3yIbTaThl apH(PMETHIESCKUX
JIEHCTBHI pa3HBIMH CIIOCOOAMH;

* pemaTh TeKCTOBbIC 3a/1auu B 3—4 IEeHCTBUS: HA yBEeIHMUCHHE/ YMEHBIICHHE KOJIMYECTBA,;
HAXO0XJICHUE CYMMBI, OCTaTKa, CJJaraéMoro, yMeHbIIIaeMOT'0, BBIYUTAEMOT'0; TPOU3BEICHHUS,
JIEJICHUSI HA YaCTH U 110 COJICPIKAHUIO; HAXOXKICHUE MHOKUTEIIS, ACITUMOTO, EIUTENS; 3a0a91
Ha CTOMMOCTB; JBHKEHHE OJTHOIO OOBEKTA; 3a7au B 1—2 IeMCTBHS Ha ABIKEHHE B OJHOM
HaIpaBJICHUH,

* BHJICTh IIPSIMOITPOITOPIIMOHAIBHYIO 3aBUCUMOCTD MEX/1y BEJIMYMHAMH M UCIIOJIb30BaTh €€ Mpu
peH.IeHI/II/I TCKCTOBBIX 3a1a4,

* pelIaTh 3aJIa4M pa3HbIMH CIIOCOOAMHU.

METAIIPEJIMETHLIE

PerynssTuBHbie

Yuawuecsa nayvamca:

* yEp>KUBATh LIEIb YUeOHOH 1 BHEY4eOHOW ACATEIbHOCTH;

* YUUTBIBaTh OPUEHTHUPHI, JAHHBIE YUUTEIEM, IIPU OCBOCHUU HOBOT'O yU€OHOTO MaTepuana;

* HCIIOJIB30BATh U3YYCHHBIC MPABUJIA, CITOCOOBI JCHCTBHM, TPUEMBI BEIYUCIICHHUN, CBOMCTBA
00BEKTOB IPY BBIITOJHEHUH y4eOHBIX 3a/1aHUI U B IO3HABATEIILHON JAEATEIbHOCTH;

* CaMOCTOSTEIbHO IUIAHUPOBATh COOCTBEHHYIO BBIUMCIUTEIbHYIO IEATEIBHOCTD U JIEHCTBUS,
HE00XO0IUMBIE /7S peIlIeHUs 3a/1a4H;

* OCYILECTBJISITH UTOTOBBIN U MOIIArOBbI KOHTPOJIb PE3YJIBTATOB BBIYMCIIEHUH C OIIOPOX Ha
3HAHHE AITOPUTMOB BBIYMCIIEHUH U C IOMOLIBIO OCBOEHHBIX IPUEMOB KOHTPOJIS Pe3yJIbTaTa
(onpenenenue nociegHer MUPPHI OTBETA PU CIIOKEHUH, BEBIMUTAHUN, YMHOKEHUH, TIEPBOI
UGpbl OTBETA U KOJIMUYECTBA U(P B OTBETE MPH JCIICHUH);

* BHOCUTb HEOOXOMMbIE KOPPEKTUBBI B COOCTBEHHBIE IEUCTBUS 10 UTOTaM CaMOIIPOBEPKH;

* CONOCTABIIATH PE3YIbTAThl COOCTBEHHOH JEATEIBLHOCTH C OLIEHKOM €€ TOBapuIllaMu, YUUTEIIeM;
* aJICKBaTHO BOCIIPUHUMATH apTYMEHTHPOBAHHYIO KPUTHKY OIIMOOK M YUUTHIBATh €€ B paboTe
HaJl OIIMOKAMMU.

Yuawuecsa nonyuwam eosmorncnocmo nayuumeoca:

* [JJAHUPOBATh COOCTBEHHYIO MO3HABATENBHYIO JESITEIbHOCTD C YIETOM [TOCTABICHHON LIesIn
(Mo pyKOBOJCTBOM YUUTENS);

* HCIOJIb30BaTh YHUBEPCAIbHbIE CIOCOOBI KOHTPOJIS pe3yJibTaTa BEIYMCICHUH
(MporHO3UpOBaHKE pe3yIbTaTa, MPUEMbI TPUOIMKEHHBIX BEIYUCICHUH, OLICHKA PE3yJIbTaTa).
Ilo3HaBaTenbHbBIE

Yuawuecsa nayvamcs:

* BBIJIEIATH CYILIECTBEHHOE U HECYILIECTBEHHOE B TEKCTE 3a/1a4i, COCTABIIATh KPATKYIO 3aIUCh
YCIIOBUS 33J]a41; MOJIETTUPOBATh YCIOBHSI TEKCTOBBIX 3a/1a4 OCBOCHHBIMU CIIOCO0aMU;

* COMOCTABIIATH pa3Hble CIIOCOOBI pelIeHus 3a/1a4;

* HCIIOJIb30BaTh 0000IIEHHBIE CITOCOOBI PEILIEHUS! TEKCTOBBIX 3a/1a4 (HallpuMep, Ha
IPONOPLHUOHATIBHYIO 3aBUCUMOCTb);

* YCTaHABJIMBATh 3aKOHOMEPHOCTH U HUCII0JIb30BATh UX MPH BBIOJIHEHUH 3aaHUN (IPOAOIKATh
psizl, 3aIOJIHATh MYCThIE KJIETKU B TAOJINIE, COCTABIATh PABEHCTBA U PELIATh 3aauHl 110
AQHAJIOTHH);

* OCYILECTBIIATh CHHTE3 YHCIOBOT'O BBIpAXKEHHUs (BOCCTaHABJIECHUE 1e()OPMUPOBAHHBIX
PaBEHCTB), YCIOBUS TEKCTOBOM 3a7jaui (BOCCTAHOBJIEHHE YCIIOBHS 110 PUCYHKY, CXEME, KpaT
KOH 3aIucH);

* KOHCTPYUPOBATh reoMeTpuuecKkre (GUTrypbl U3 3aJJaHHBIX YacTeil; J0CTpauBaTh 4acTh 110
3aJJaHHOH reOMeTpUYeCKOi (PUrypbl; MBICIIEHHO JAEIUTh TEOMETPHUECKYI0 (pUrypy Ha YacTH;
* CpaBHUBATh U KJIaccU(PUIIMPOBATh YUCIIOBbIE U OYKBEHHbIE BBIPAXKEHUS, TEKCTOBBIE 3aJa4H,
reoMeTpuuecKue GUrypsl Mo 3aJJaHHBIM KPUTEPUSIM;

* IOHUMAaTh UH(OPMALIHIO, TPEICTABICHHYIO B BUJI€ TEKCTA, CXEMBI, TAOJIUIIbI, AUATPAMMBI;
JIOTIOJTHATH TaOIUIIBI HEJOCTAIOIMMU JTAHHBIMH, JIOCTPAaUBaTh JHarpaMMbl;




* HaXOAMUTh HY)KHYIO HH(POPMAIUIO B YUeOHHKE.

Yuawueca nonyuam eozmosrrcnocmo nayuumoca:

* MOJICJIMPOBATH YCIOBUS TEKCTOBBIX 3a]1a4, COCTABIISATh T€HEPAIbHYIO CXEMY pPEIIeHUs 3a1a4H B
HECKOJBKO JICHCTBUIA,

* pemaTh 3aJ1a4u Pa3HbIMH CIOcO0aMH;

* yCTaHaBJIMBATh IPUYUHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHUECKOE PACCYXkIECHUE,
IPOBOJUTH AaHAJIOTUU U OCBaWBATh HOBBIC MPUEMBI BBIYMCIICHUHN, CTIOCOOBI peIIeHUs 3a/1a4;

* [IPOSIBJIATH [103HABATEIbHYIO MHULIUATUBY NP PEIIEHUH KOHKYPCHBIX 3aJay;

* BEIOMpaTh Hanbosee 3(h(eKTUBHBIEC CIIOCOOB! BRIYMCICHHUS 3HAYCHUSI KOHKPETHOTO BBIPAXKEHHUS,;
* COMOCTABIATh UH(OPMALIMIO, IPEJCTABICHHYIO B pa3HbIX BUJIaX, 00001aTh €€, HCIOIb30BaTh
IpY BBINOJIHEHUH 33JJaHUI; TIEPEBOIUTH HH(POPMALIHMIO U3 OJTHOTO BUJA B IPYTOM;

* HaXOJUTh HYKHYIO MH(OpMaIUIO B 1eTCKON SHLUKIIoNeAnn, IHTepHeTe;

* IJTAHUPOBATh MAPILIPYT IBUKECHUS, BPEMS, PACXO]] IPOTYKTOB;

* IJIJAHUPOBATh MOKYIIKY, OLIEHUBATh KOJUYECTBO TOBAPA U €r0 CTOUMOCTb;

* BEIOMpATh ONTUMAJIbHBIC BAPUAHTHI PEILICHUS 3a/1a4, CBI3aHHBIX C OBITOBBIMU KH3HEHHBIMU
CUTyallUsIMU (U3MEpPEHHE BEJIMYMH, INIAHUPOBAHUE 3aTPaT, pacxoja MaTepUaJIoB).
KoMMyHUKaTHBHBIE

Yuawueca nayuvamcea:

* COTPYJHHYATH C TOBAPUIIAMU IIPU BBIITOJHEHUH 33JJaHUH B TTape: YCTaHABIMBATH OYEPETHOCTD
JIeMCTBUH; OCYIIECTBIIATh B3aUMOIIPOBEPKY; 00CYK1aTh COBMECTHOE pelIeHUe (IIpeyaraTh
BapHUaHTHl, CPABHUBATH CIIOCOOBI BEIYMCICHHSI WM PELICHUS 33]]a9H ); OO BEIUHSATH ITOTydCHHBIE
pe3yibTaThl (IIPU pelIeHNH KOMOMHATOPHBIX 3a7ay);

* 3aJ1aBaTh BOIPOCHI C IENBIO MONyYSHUs HYKHON HH(POpMAIUH.

Yuawueca nonyuam ¢osmosrcnocme nayuumoca:

* YUUTHIBaTh MHEHHUE MAPTHEPA, apIYMEHTHPOBAHHO KPUTUKOBATH JOIMYIICHHBIE OIINOKH,
000CHOBBIBaTh CBOE pEILICHUE;

* BBITIOJIHATDH CBOIO YacTh 0053aHHOCTEH B X0/1€ TPYIIIOBOI pabOTHI, yUUTHIBask OOIINH TIIaH
JeMCTBUI M KOHEUHYIO LIEJIb;

* 3aJ1aBaTh BOIPOCHI C IEJIBIO UTAHUPOBAHMS X012 PEIICHHS 33129, (POPMYTUPOBAHHUS
IIO3HABATEJIbHBIX 1I€JIeH B X0/1€ IPOEKTHOM 1A TeIbHOCTH.



