IHHOACHUTEJBHAA 3AIINCKA

1.Hopmamuseno-npagoeas ocnosa paspabomku npocpammul.

PaGouas mporpamma yueOHoro npeamera «MaTtemaTuka» ais oOydaromuxcs 4 kiacca
pa3paboTaHa Ha OCHOBE (PeIepalbHOTO TOCYIAapPCTBEHHOTO O0pa30BaTeIbHOIO CTaHAapTa
HA4aJbHOrO O01Iero oOpa3oBaHUsl, IPUMEPHON MPOrpaMMbl HAYaJIbHOTO 00IIero oOpa3zoBaHUs
no marematuke (Coopuauk nporpamm kK YMK «lInanera 3HaHUI»: PyCCKH SA3BIK, TUTEPATYPHOE
YTeHHE, MaTeMaTHKa, OKpyKaromuii mup. — M.: Actpens, 2014), aBropckoii nmporpammel M.U
bammakosa, M.I'. HehénoBoiin B cooTBeTcTBUM C 1'0/T0BBIM KaleHJapHBIM YU4e€OHBIM TpapuKoM
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-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanun» (pen. ot 02.03.2016; ¢ u3m. u gom., BCTyi. B cuiy ¢ 01.07.2016).

2.®enepanbubiii 3akoH oT 01.12.2007 Ne 309 «O BHeceHMM M3MEHEHUU B OTHEIbHBIC
3aKkoHoAaTedbHble akThl Poccuiickoit ®denepanuu B YacTM U3MEHEHUS U CTPYKTYpPHI
['ocynapcTBeHHOro 00pa3oBaTenbHOro crangapra» (pea. or 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 HauaiabHOro 00IIero oopa3oBaHus
(omoOpena ¢enepanbHBIM y4eOHO-METOIUICCKUM O0BEIMHEHHEM IO 00memMy oOpa3oBaHHUIO,
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 YCIIOBUSM M OpraHU3aluu 00y4eHHs B 00I1€00pa30BaTEIbHbIX YUPEKICHUIX) (B
pen. uamenenuit Ne 1, y1B. [locranoBnenueM [ maBHOTO rocyaapCcTBEHHOTO CAHUTApPHOTO Bpaya
P® ot 29.06.2011 Ne 85, usmenenuii Ne 2, yrB. [loctanoBinenuem ['maBHOTO rocy1apcTBEHHOTO
canutapHoro Bpaya P® ot 25.12.2013 Ne 72, usmenenuii Ne 3, yrB. [locranoBnenuem I 'maBHoro
rocyJapCTBEHHOTO caHuTapHoro Bpaua P® ot 24.11.2015 Ne 81).

6.Ilpukaz MunoOpazoBanusi Poccun ot 05.03.2004 Ne 1089 «OO6 yTBepkIeHUU
denepanbHOrO KOMIIOHEHTa TOCYAApCTBEHHBIX 00pa30BaTENbHBIX CTaHAAPTOB HAYaJbHOTO
00111er0, OCHOBHOTO OOWIET0 M cpenHero (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 Poccum ot 09.03.2004 Ne 1312 «OO0 yTBepKIeHUU
denepanbHOro 0a3sMcHOro y4yeOHOro TIJlaHAa M TNPUMEPHBIX y4eOHBIX IUIAHOB TS
oOpa3oBaTenbHbIX yupexJaeHuidl Poccuiickoit @enepanny, peajn3yloUMX MPOrpaMMbl OOIIETo
oOpa3zoBanus» (B pel. 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 (peiepabHOr0 rocyAapCTBEHHOTO 00pa30BaTENbHOIO CTaHapTa HAYaJIbHOTO OOIEro
oOpa3zoBaHus» (B pea. 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
OpraHM3alil W  OCYILECTBIEHHs  00pa30oBaTENIbHOM  JEATENIBHOCTH MO  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 MwunoOpuayku Poccum ot 31.03.2014 Ne 253 «O06 yTBepkaeHHH
benepanbHOro mnepevyHs y4eOHHMKOB, PEKOMEHIYEMBIX K HCHOJb30BAHUIO TPH pealn3aluu
MMEIOLINX FOCYIapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTEIbHBIX MPOrpaMM HavalIbHOIO OOIIEro,



OCHOBHOT'O 00IIlero, cpenHero oodmero oopaszoanus» (B pei. mpukazoB 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, JUCTAaHIIMOHHBIX OO0pa30BaTENbHBIX TEXHOJIOTUH TpH peau3aliu
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 «O0 yTBepkIEHUM U BBEICHUU B JeHCTBHE (heAepaTbHOr0 TOCYIapCTBEHHOTO
00pa30BaTEeNILHOrO CTaHJapTa HAYaJIbHOI'O OOILEro 00pa3oBaHMsD».

13.IIpukaz ot 31.12.2015 Ne 1576 «O BHeceHuum H3MEHEHUH B (enepaabHbII
roCyJapCTBEHHbI  00pa3oBaTeNbHBIM  CTaHIApT  HadajgbHOro  oOmiero  obpa3oBaHMus,
YTBEP)KICHHBIN MpuKazoM MuH#cTepcTBa 00pasoBaHus u Hayku Poccuiickoit dexepanuu ot
06.10.2009 Ne 373».

14.IlpumepHasi OCHOBHasg oOpa3oBaTelbHas IporpaMMmMa  HadyaJbHOTO  OOIIEro
obpazoBanus. M., 2015.

15.Maremaruka: nporpamma : 1—4 kmaccel / M. U. bammakos, 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 € 3TUMU HEISIMH U METOJAMYECKOM KOHIICTIIIHEH aBTOPOB MOXKHO
chopMyIUpoBaTh TPU TPYIIIHI 33[1a4, peUIaeMbIX B paMKaX JaHHOTO Kypca W HalpaBJICHHBIX Ha
JIOCTUKEHUE TTOCTABJICHHBIX LIEIICH.

Yueonvie:

— (opMupoBaHue Ha JOCTYIHOM YpPOBHE NPEACTABICHUM O HATYypaJbHBIX YHCIAX H
MPUHUUIIE TIOCTPOEHUS HATypaJbHOIO psla 4YHCEN, 3HAKOMCTBO C JECATUYHOM CHUCTEMOU
CUUCJICHUS;

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

— ¢opMHpOBaHHE Ha JOCTYITHOM YpPOBHE HAaBBIKOB YCTHOT'O CY€Ta, IHUCHMEHHBIX
BBIUMCJICHUM, HWCIOJIB30BAaHUS PAlMOHAIBHBIX CIOCOOOB BBIYMCICHUN, MPUMEHEHUS DITHUX
HaBBHIKOB TIPU PEHIEHWH TMPAKTUYECKHX 3a7ad (M3MEPEHUH BEIUYHH, BBIUHUCICHUU
KOJIMYECTBEHHBIX XapaKTEPUCTUK MPEAMETOB, PEIIEHUH TEKCTOBBIX 3a/1a4).

Pazsusarowue:

— pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHHUHN ydaninxcs Kak 0a30BbIX /7SI CTAHOBJICHHUS
MPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, MBIIIUICHUs, B TOM YHCJIE MaTeMaTHYeCKHX CIIOCOOHOCTEN
IIKOJIbHUKOB;

— Pa3BUTHE JIOTUYECKOTO MBINUIEHUS — OCHOBBI YCIIEIIHOIO OCBOEHHWS 3HAHUHN IO
MaTeMaTHKE U IPYTHM YYeOHBIM MPEAMETaM;

— ¢dopMHUpOBaHKME HAa JOCTYITHOM YpPOBHE OOOOIIEHHBIX MPEACTABICHHN 00 H3y4aeMbIX
MaTeMaTHYECKUX MOHATHUSX, CIIOcO0aX MpeIcTaBiIeHus HH(OpPMAILIUU, ClIOco0ax pereH s 3a/1ay.

Obweyuebnvie:

— 3HAaKOMCTBO C METOJaMH HW3YYEHHUS OKpYyXKawllero MmMupa (HaONIOACHHE, CpaBHEHUE,
U3MepeHHe, MOIETUPOBAaHUE) U CITIOCOOaMHU MpeACTaBICHUS HHPOPMAIIIH;

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

— (QopMupoBaHHE Ha JOCTYITHOM YPOBHE HAaBBIKOB CAMOCTOSITEIBHOM IO3HABATEIHHOM
JIeATEIbHOCTH;



— QopmupoBaHUE HABBIKOB CAMOCTOSATEIHHONW WHANBUAYAIBHON M KOJJICKTUBHOW PaOOTHI:
B3aMMOKOHTPOJISI U CAMOTIPOBEPKH, OOCYKIAeHHs HH(OpMaLlK, IIJIaHUPOBAHUS TO3HABATEIbHON
JIEATEIIbHOCTH U CAMOOLICHKH.

3. Onucanue mecma yuebH020 npeomema, Kypca 6 Y4eOHOM NIaHe.
Pabouast mporpamMma mmo matemaTuke s 4 Kiacca paccuutana Ha 136 dacoB (4 yaca B
Hezento, 34 yueOHbIe HelIeNH ).



Conep:xanue nporpamMmmbl
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 YIOPSAOYMBAHUE MPEIMETOB MO0 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. YMHoxeHME M Ji€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 NPOBEPKH IPAaBUILHOCTH
BBIYMCIICHUM.

YucnoBele M OyKBeHHblE BblpakeHus. HaxoxieHue 3Ha4YeHHs BBIPAKEHHUS C IEPEMEHHOM.
O06o03HavueHNEe HEN3BECTHOT'O KOMITOHEHTA apu(pMETHIECKHX NeHCcTBHiA OyKBO#. Haxoxxnenue
HEU3BECTHOTO KOMIIOHEHTa apu(MeTHuecKux JercTBul (yCI0KHEHHBIE CIIydan).

JlercTBuUs ¢ BeIMUMHAMMU.

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; ONpEeIeTIeHne O00BEMa pabOThI, TPOU3BOIUTCILHOCTH W BPEMEHU pPaOOTEHI;
orpezieNieHue pacxojia MaTepHaoB.

I'eomerpuueckue purypsi u BeaunduHbl (30 u)

[11nockue u TpOCTPaHCTBEHHBIE TEOMETPUUYECKUE (PUTYPBHI.

Ky0. M306paxeHnue reomerpuyeckux GUryp Ha kjierdaToi Oymare.

MeTtpudeckne COOTHOIICHHS MEXIYy W3YyYCHHBIMH eAWHWIAMH JUHBL. CpaBHEHHE W
YIOPSI0YMBaHUE IPEAMETOB I10 JIUHE.

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

Qopmynbl TepuMeTpa W IUIOMAAM TPSIMOYTOJIbHUKA. PemieHwe 3amad Ha ompeseneHue
nepuMeTpa U IUIOIAIH.

Pabora ¢ nanabivMu (6 4)

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



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 YU CEJI

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 ITPOT'PAMMBI 11O 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 MPU3HABATh COOCTBEHHBIE OIIUOKH;

Mozym Ovtmb cihopmuposansvl:

* YMEHHUE OLIEHUBATh TPYAHOCTH MPEAJIaraeMoro 3aJaHus;

* aJIeKBaTHas CaMOOLICHKA;

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

* BOCIIPHUATHE MaTeMaTHKU KaK YacTH 00Ie4es0OBeYeCKOn

KYJIBTYPHI;

* ycTOoHYMBasi yueOHO-TIO3HABaTeNbHAS MOTUBALIUS YUCHUS.

I[MPEAMETHBIE

Yuawueca naywamcsn:

[TpenmMeTHbIEC pe3yabTaThl OCBOCHUS Y€TBEPTOro rojia u3yuyeHus yueOHoro rnpeaMera
«MatemaTtukay JOJDKHBI OTpakaTh chOPMUPOBAHHOCTh YMEHHUI:

— YUTaTh, 3AMKMCHIBATH, CPABHUBATh, YIOPS10YMBaTh yncia B npeaenax 1000000;

— MPEJICTaBJIATh MHOTO3HAYHBIC YKCIIA B BUC CYMMBI Pa3psIIHBIX CIaraeMbIx;

— HaXOJHTh YHMCIIO, OOJIbIICE/MEHbBIIICE JAHHOIO YHCIIa Ha 3aJJaHHOE YHCII0, B 3aJaHHOC YHCIIO
pas;

— BBINIOJIHATH apuMeTndecKue NeUCTBUA: CI0XKEHNE U BerunTanue B npeaenax 100 — yctHo, ¢
MHOTO3HAYHBIMU YUCJIaMU — MUCbMEHHO; yMHOkeHue Ha 10, 100, 1000 — ycTHO;
YMHOXEHHE U JIeJIeHHne Ha OJHO3HauHOe yuciio B npeaenax 100 — ycTHO, Ha ABY3HAUHOE YUCIIO
B nipezaenax 100000 — muckMeHHO; feseHne ¢ octaTkoM B npezenax 1000;

— BBIYMCIIATH 3HAYEHHE YHCIOBOTO BBIpaXKEHUs (o cKkoOkamm/6e3 ckoOO0K), coepKaliero
JIEHCTBUS CIIOKEHUS, BEBIYUTAHUS, YMHOKEHUS, JISTICHHS] C MHOTO3HAYHBIMU YHCIaMH (B
npenenax 10000);

— WCIIOJIB30BATh MIPH BBIYHMCIICHUSX U3YICHHBIC CBOWCTBA apU(PMETHUCCKHUX JICHCTBUN;

— BBITIOJIHSATH MPUKHUJIKY Pe3yJabTaTa BEIYUCICHUH; MOIH30BATHCS MPU3HAKAMH JEIUMOCTH Ha 2,
5, 10; ocymiecTBISITh MPOBEPKY MOJIYISHHOTO Pe3yJbTaTa Mo KPUTEPUSIM: JOCTOBEPHOCTh
(peabHOCTHh), COOTBETCTBHUE MPABUIY/aNTOPUTMY, a TAKXKE C IOMOIIBIO0 KATbKYISTOPA;

— CpaBHUBATH JIOJIM OJTHON BEJIMYUHBI, HAXOUThH JIOJIO BEJTMYUHBI, BETUIHHY T10 €€ JI0JIE;

— HaXxOJUTh HEU3BECTHBIC KOMIIOHEHTHI CIIOKEHUS, BHIYUTAHUS, YMHOKECHUS U JICIICHUS;

— 3HATh U UCTIOJH30BATh MPU PEIICHUH 3a/1a4 CAUHULIBL: JUTHHBI (MHJUTAMETP, CAHTUMETD,
TIEIUMETP, METP, KUIOMETP), Macchl (fpaMM, KUJIOTpaMM, TOHHA), BpeMeHH (CeKyH1a, MUHYTa,
yac; CyTKHU, HeJIemsl, MEcsll, TOJl, BEeK), BMECTUMOCTH (JIUTP), CTOUMOCTH (Komeiika, pyoJs),
riomaau (KBaapaTHbIN MeTp, KBaJApaTHBIA CAHTUMETP), CKOPOCTH (KHJIOMETpP B 4ac, METP B
CeKYHIY);

— 3HATh U UCTIOJB30BATh MPHU PEIICHUN TEKCTOBBIX 3a/1a4 U B MPAKTUYECKUX CUTYAIUIX
COOTHOIIEHUS MEX]Ty CKOPOCTHIO, BpEMEHEM U TTPOUICHHBIM ITyTEeM, MEXKTY
MIPOU3BOUTENLHOCTHIO, BpEMEHEM B 00bEMOM PadOTHI;

— ONPEACIATH C MOMOIIBIO IMTU(PPOBBIX U aHATIOTOBBIX MPUOOPOB: MACCY MPEIMETA, TEMIIEPATYPY
(Hampumep, BOJIBI, BO3/IyXa B TOMEIEHUH ), CKOPOCTh JIBHKEHHUS TPAHCIIOPTHOTO CPEJICTBA, C
MTOMOIIBIO U3MEPHUTEIHHBIX COCYIOB — BMECTUMOCTH; BBITIOJHATE MPUKHJIKY B OIICHKY
pe3ynbTaTa U3MEPEeHUN;




— pemath TeKCTOBBIE 33a]]a4i B HECKOJIBKO JICHCTBHIM, BBIIOJIHATH IPE0Opa30BaHKE 3aJaHHbBIX
BEJIMYMH, BEIOUPATH NPHU PELLICHUH MOIXOASIINE CIOCOOBI BEIUMCIIEHUS, COUETast YCTHBIE U
NMUCHbMEHHBIC BBIYMCICHHS U HCTIOJNIB3YSI IPH HEOOXOAMMOCTH BEIYMCIUTENbHBIE YCTPOUCTBA,
OLIEHUBATb [TOJyYEHHBIH Pe3ysIbTaT 0 KPUTEPUSIM: JOCTOBEPHOCTh/PEAIbHOCTh, COOTBETCTBHE
YCIIOBHIO;

— peliaTh IPaKTUYECKHE 3ajaul, CBA3aHHBIE C [IOBCEIHEBHON )KU3HbIO (HA ITOKYIIKH, IBUKEHHE,
HaXO0X/IEHNE JOJIM LIEJIOr0 U LEJNOro 0 €ro JA0J€, pacueThl KOJIMUYECTBA, pacXxo/ia, U3MEHEHHUS), B
TOM YMCJI€ ¢ U30BITOYHBIMH JAHHBIMH, HAXOIUTh HEAOCTAOLLYI0 HHPOPMALIUIO (HapuMmep, U3
TaOJIMII, CXEM), HAXO/IUTh U OLIEHUBATh PA3IMYHbBIC CIIOCOOBI PEIICHHS, UCTIONIb30BaTh
HOJIXOASIIME CIOCOOBI TPOBEPKH;

— pa3Nuy4aTrh, HA3BIBATh FEOMETPHUUCCKUE (PUTYPBI: OKPY>KHOCTh, KPYT H300pakaTh OKPY>KHOCTh
3aJJaHHOTO pajinyca; MOJIb30BATHCS LIUPKYJIIEM;

— pa3nuyaTh U300paKEeHUs MPOCTEHIINX IPOCTPAHCTBEHHBIX (DUTYp: IIapa, KyOa, IUIHHIpA,
KOHYCa, TUPaMU/Ibl; pacllo3HaBaTh B MPOCTEHUIINX CIIydyasX NPOEKIHH IPEIMETOB OKPYKAIOILEro
MHpa Ha TIOCKOCTH (I0JI, CTEHY);

— BBINOJIHATH pa30reHue (I0Ka3blBaTh HA PUCYHKE, YEPTEkKe) MPOCTEHIIEH COCTaBHON (PUTYPBI
Ha NPSAMOYTOJbHUKHU (KBaJIpaThl), HAXOAUTH IEPUMETP U ILIOIIAb (PUTYp, COCTABICHHBIX U3
JBYX-TpeX MPSAMOYTOJIbHUKOB (KBaJpaTOB), pacllO3HaBaTh U KOHCTPYUPOBATh BEPHbIE
(MCTHHHBIE) U HEBEPHBIE (JI0XKHBIE) YTBEPKIECHUS; IPUBOJUTH IIPUMEDP U KOHTPIIPUMED;

— (hopMyIHpPOBATh YTBEPKJECHUE (BBIBOJI), CTPOUTD JIOTUYECKHE PACCYXKAECHUS (OAHO-
JIByXIIaroBbl€) C UCIIOJIb30BAHUEM U3YUEHHBIX CBS30K;

— KJIaccu(uuupoBaTh OOBEKTHI MO 33aHHBIM/CaMOCTOATEIBHO YCTAaHOBIEHHBIM OJJHOMY-JIBYM
IIpU3HAKaM;

— U3BJICKATh U UCIIOJIb30BaTh JUIsl BBIMOJIHEHUS 3alaHUI U peleHus 3ajad HHpOpMalLuio,
NPECTABICHHYIO B MPOCTEHINX CTOIOYATHIX AUArpaMMax, TabauIax ¢ JaHHBIMU O PeaTbHBIX
npoleccax U sIBIEHUSAX OKPYKAIOIIEro Mupa (HalpuMep, KaleHaapb, paclucaHue), B IpeIMeTax
MOBCE/IHEBHOM JKU3HU (HAIIpUMEp, CUET, MEHIO, IIPaic-I1CT, 0OBSABICHUE);

— 3aI0JIHATH JaHHBIMU IIPEUIOKEHHYIO Ta0IMIly, CTOJI0YATyIO 1uarpaMMy;

— COCTAaBJISATh U UCMOJIb30BaTh (JOPMAIN30BAHHBIE ONUCAHUS MOCIE10BATEIILHOCTH JIEHCTBUI
(anropuTMm, III1aH, cXeMa) B IPAKTUUECKUX U YUEOHBIX CUTYAIUIX.

* YUTaTh, 3aMUCHIBATH U CPaBHUBATH uncia B mpenenax 1 000 000;

* [IPEJCTABIISTh MHOTO3HAYHOE YUCIIO B BUJIE CyMMbI Pa3psaHbIX CaraeMbIX;

* IPaBWIBHO U YMECTHO UCIIOJIb30BaTh B PEUYM Ha3BaHUS U3YUECHHBIX €AMHUL JUIMHBI (METP, CAHTUMETP,
MUJUTUMETP, KWIOMETP), TUIOIIA U (KBaJApaTHBIN CAaHTUMETP, KBaAPaTHBIN

MEeTp, KBaJpaTHBIA KUIIOMETP), BMECTUMOCTH (JIUTP), Macchl (TpaMM, KUJIOTpaMM, LIEHTHEp, TOHHA),
BpEeMeHH (CeKyH/1a, MUHYTa, 9ac, CyTKH, HEJeJs, MECsILl, T/, BeK); €ANHUIL] AJTUHBI, TUIOIAI1, MACCHI,
BpEMEHH;

* CpaBHUBATh U yNOPSIOUMBATH H3YYEHHBIE BEIMYMHBI 110 MX YUCIOBBIM 3HAUEHUSIM Ha OCHOBE 3HAHUS
METPHUUYECKUX COOTHOLICHUH MEXy HUMH; BBIPaXKaTh BEJIMUMHBI B Pa3HbIX €ANHULAX U3MEPEHHUS;

* BBIIIOJIHATH apu(pMeTHIecKre AEUCTBHS C BETMUNHAMUY;

* IPaBWJIBHO YHOTPEOISATh B peur Ha3BaHUS YUCIIOBBIX BRIpAKEHUH (CyMMa, pPa3HOCTb, TPOU3BEICHHE,
YaCTHOE); Ha3BaHMUA KOMIIOHEHTOB CJIOKEHHUS (cllaraeMble, CyMMa), BBIYUTaHUs (YMEHbBILIAEMOE,
BBIYMTAEMOE, Pa3HOCTb), YMHOXKEHHsI (MHOXKUTEIH, POU3BEACHNE) U ACTICHUS (IeTTMMOe, AETIUTEb,
YacTHOE);

* HaXOJUTHh HEN3BECTHBIE KOMIIOHEHTHI apu(hMETHIECKUX JICHCTBHIA;

* BBIYHCIIATH 3HAUEHUE YHCIIOBOTO BBIPAXKEHMSI, coJiepxkKalero 3—4 neiicTBus, Ha OCHOBE 3HAHUS MPaBUII
MOPSI/IKA BBIMIOJTHEHUSI 1EUCTBUK;

* BBITIOJTHATH apuMeTHIecKue nedcTBus ¢ yncaamu 0 u 1;

* BBINIOJIHATH POCTHIE YCTHBIE BEIYMCIEHNA B ipeaenax 1000;

* YCTHO BBINIOJHATH NPOCTHIE apupMETHUECKUE JEHCTBUS ¢ MHOTO3HAUYHBIMHU YHCIIAMU;

* MICbMEHHO BBITIOIHATH CI0KEHHE M BBIYUTaHWE MHOTO3HAYHBIX YHCET; YMHOKEHHE U JAeTICHUE
MHOTO3HAYHBIX YHCEN HA OJHO3HAYHBIE M IBYy3HAUHBIC YHCTIA;



* POBEPSATH PE3yNIbTAThl ApU(YMETHIECKHUX NEHCTBUI pa3HBIMU CLIOCO0AMHU;

* FCTIONB30BaTh N3YUCHHBIC CBONCTBA apU(PMETHICCKUX NEHCTBHIA MTPH BEIYUCICHUH 3HAYCHHMA
BBIpaXECHUH;

* OCYILECTBIISITh aHAJIN3 YHUCIIOBOTO BBIPAKEHUS, YCIOBUS TEKCTOBOM 3aJja4u U yCTaHABJIMBATh
3aBUCHMOCTH MEXIYy KOMITOHEHTaMH YHCIIOBOTO BBIPKEHUS, TAHHBIMU TEKCTOBOW 3aa4H;

* IOHUMAThH 3aBHCHMOCTH MEX]Ty: CKOPOCTBIO, BpEMEHEM, JBMKCHHUEM U UTMHOM MPOUIEHHOTO Ty TH;
CTOMMOCTBIO €AMHUIIBI TOBapa, KOJIMYECTBOM KYIUICHHBIX €IMHUI] TOBapa U 0OLIel CTOMMOCTBIO
MOKYTIKH;, IPOU3BOAUTEIHFHOCTHIO, BPEMEHEM paOOTHI M 00IINM 00HEMOM BBHITTOTHEHHON pabOTHI;
3aTpaTaMH Ha U3TOTOBIICHHE U3/ENNS, KOMNIECTBOM HM3/IEIHIA U PacX00M MaTepHAIIOB;

* pemaTh TEKCTOBBIC 3a/1a4i B 2—3 NECTBUS: HA yBEIMYeHHE/YMEHbLICHUE KOJIMYECTBA; HAX0KICHHIE
CYMMBI, OCTaTKa, CJIaraéMoro, yMeHbII1aeMOT0, BBIYUTAEMOT0; HaXOKACHHUE

MIPOM3BEICHIS, JIEIEHHUS Ha 9YaCTH U 110 COAEP KaHNI0, HAXOKICHIE MHOKUTEIIS, IEIMMOTO, IETHTENS; Ha
CTOMMOCTD; JIBIKEHHE OJJHOTO 00BEKTa; Pa3HOCTHOE M KPaTHOE

CpaBHCHHE;

* 3a/1a4M B 12 MEHCTBUS HAa HAXOXK/IEHUE JTOJTM YMCIIa ¥ YUCIIa TI0 JI0JIe; Ha BCTPEYHOE JIBIDKEHUE U
JIBIKCHHE B TIPOTHBOIIOJIOKHBIX HAMMPABJICHUSAX: Ha IPOU3BOAUTEIHHOCTD; Ha PACX0]] MATEPHAJIOB;

* pacmo3HaBaTh H300paKEeHHUS TeOMETPUIECKUX (DUTYP M Ha3bIBaTh UX (TOYKA, OTPE30K, JOMaHas,
MpsiMast, TPEYTOJIbHUK, YeTHIPEXYTONBHAK, MHOTOYTOJIbHUK, TPSIMOYTOJIFHUK,

KBajpar, Kyo, 1map);

* pa3nIuy4aTh MIOCKUE U POCTPAHCTBEHHBIE TEOMETPHUECKHIE (QUTYPHI;

* n300pakaTh reoMeTpudeckrue GUrypsl Ha Kieryatoi Oymare;

* CTPOUTH MPSMOYTOJIBHHK C 33JJAHHBIMHU TIApaMETPaMH C TIOMOIIIBIO YTOJBHUKA;

* pemaTh reoMeTpUIeCKre 3a/1a41 Ha Onpe/esieHHe TUIONIaIi H IEpUMETpa IPsSMOYTOJIbHUKA.
Yuawueca nonyuam eozmorcnocmo nayuumosca:

* BBITIOJTHATH YMHOXXEHHE U JIeTICHHE Ha TPEX3HAYHOE YHCJIO;

* BBIYHCIISITH 3HAUYEHUS YHNCIOBBIX BRIPAXKECHUHN PAIMOHABHBIME CIIOCOOAMH, UCTIONB3Ys CBOMCTBA
apu(MeTHYECKHUX IeHCTBUIA;

* IPOTHO3MPOBATH PE3yJIbTAThl BEIYUCICHUI; OLICHUBATh PE3yJIbTaThl apu(METHUCCKUX JEHCTBUI
pasHBIMH CIIOCO0aMU;

¢ peuiaTth TEKCTOBLIC 3a/1a4U B 34 HCﬁCTBHH: Ha YBCHI/I‘ICHI/IC/YMGHI)HICHI/IG KOJIMYECTBA, HAXO0XKJICHHUC
CYMMEI, OCTaTKa, cj1aracMoro, yMCHbI1a€MoOro, BbIYUTACMOI'0; IIPOU3BCACHUSA, JCIICHUA Ha YaCTHU U I10
COJIePKaHUI0; HAXOXKICHIE MHOKHUTEIIS, IeTMMOT0, IEUTENs; 3a1a4l Ha CTOUMOCTD; ABIKEHUE OJHOTO
o0beKTa; 3a1a4u B 1—2 IeWCTBUS HA JBMKCHHE B OJJHOM HAIPABJICHUM;

* BUAETh NPSIMOIIPONIOPLMOHAIBHYIO 32aBUCUMOCTb MEX Y BEJIMYMHAMU U UCIIOJIb30BaTh €€ NPU PEILICHUN
TEKCTOBBIX 33]1a4;

* pemiaTth 3a7a9u pa3HBIMH CITOCOOAMMU.

METAIIPEAMETHBIE

PeryasiTuBHble

Yuawueca naywamca:

* yIep)KHUBATh 11EJIb YUeOHON U BHEYUEOHOU ACITCIbHOCTH;

* YUUTHIBATh OPUECHTHUPHI, JAHHBIE YUUTEIeM, IPH OCBOEHUH HOBOTO y4eOHOI0 MaTepuania,;

* MCIOJIb30BATh M3yUEHHbIE IPABUIIA, CIIOCOOBI ACUCTBHMA, MPUEMBI BEIYUCICHUH, CBOMCTBA OOBEKTOB IIPU
BBITIOJTHEHNHU Y4eOHBIX 3aJJaHU{ U B IO3HABATENIbHOM IEATENbHOCTH;

* CAaMOCTOSTENILHO IIAHUPOBATh COOCTBEHHYIO BBIYMCIUTENBHYIO AEATEILHOCTD U ICHCTBHS,
HEOOXOIUMBIE IJIs peIleHHs 3a1a4H;

* OCYILECTBJIATH UTOTOBBIM U MIOUIATOBBII KOHTPOJIb PE3YJIBTATOB BEIYMCICHHN C OIIOPOU HA 3HAHUE
AITOPUTMOB BBIUYHCICHUN U C TOMOIIIBIO OCBOEHHBIX MPUEMOB KOHTPOJIA pe3yibTarta (OnpeaeieHne
nocienHen Iudpsl OTBETA PH CI0KEHUH, BRBIYUTAaHUH, YMHOKEHUH, IEPBOH U(PHI OTBETA U
KOJINYECTBA U(P B OTBETE MPH JICIICHIH);

* BHOCUTH HEOOXOTUMBIE KOPPEKTUBHI B COOCTBEHHBIE JICHCTBHS 110 HTOTaM CaMOIIPOBEPKH;

* COMOCTABJIATH PE3yJIbTaThl COOCTBEHHOH JIESTEIBLHOCTH C OLIEHKOM €€ TOBapHILaMH, YIUTEIEM;

* aJICKBaTHO BOCIIPHHUMATDH apIryMEHTUPOBAHHYIO KPUTUKY OIIMOOK M yYUTHIBATh €€ B paboTe Hal
OINOKaMH.

Yuawueca nonyuwam eozmorcnocmo nayuumoca:

* [UIAHUPOBATh COOCTBEHHYIO MO3HABATENBHYIO JCSTEIbHOCTE C YYETOM ITOCTABIEHHOM LenH (1o
PYKOBOJICTBOM YUHTEJ);




* MCIOJIb30BaTh YHUBEPCAIbHBIE CIIOCOOBI KOHTPOJIS pe3y/bTaTa BEIUUCICHUN (IPOTHO3UPOBaHUE
pe3ynbTara, MPUEMBI MPUOTKEHHBIX BEIYHCIICHUH, OIIEHKA pe3yibTaTa).

Ilo3HaBaTe/bHBIE

Yuawueca naywamcea:

* BBIIEJIATH CYIIECTBEHHOE M HECYIIECTBEHHOE B TEKCTE 33aa4H, COCTaBIIATh KPATKYIO 3aIlCh YCIOBUS
3aJa4u; MOJEINPOBATh YCIOBHUS TEKCTOBBIX 3a/1a4 OCBOCHHBIMHU CII0CO0aMU;

* COMOCTAaBJIAITh Pa3HBIE CIIOCOOBI PEILICHNUS 3a/1aY;

* MCITOJIb30BaTh 000OMIEHHBIE CTIOCOOBI PEIIeHNsT TEKCTOBBIX 3aa4 (HallpruMep, Ha TPOTOPIHOHAIEHYTO
3aBUCHMOCTD);

* YCTaHaBJIMBATh 3aKOHOMEPHOCTH U UCIIOIb30BATh UX MPH BHINOIHEHNH 3aJaHUH (TIPOIOIIKATh P,
3aIOJHATH MYCThIC KJIETKH B TA0JIUIIE, COCTABIISATh PABEHCTBA U pEIIaTh 3aJayll [0 aHAJIOTHH);

* OCYILECTBIISITH CHHTE3 YHCIIOBOTO BRIPDAXKEHHUS (BOCCTAHABICHHUE Ae()OPMUPOBAHHBIX PABEHCTB),
YCIIOBHUS TEKCTOBOH 3a/1auu (BOCCTAaHOBJICHUE YCIIOBUS 110 PUCYHKY, CXeMe, KpaT

KOH 3amucH);

* KOHCTPYUPOBATh T'€OMETpUIECcKUe (PUryphl U3 3aJaHHBIX YacTeil; JOCTpauBaTh YacTh O 3aJaHHON
reOMETPHUYECKON (PUIYpbI; MBICTIEHHO AEIUTh T€OMETPUUECKYIO (PUIypy Ha 4acTy;

* CPaBHUBATh U KJIaCCU(PULIMPOBATH YNCIIOBBIE U OYKBEHHBIE BBIPAKEHHS, TEKCTOBBIC 3a1auH,
reoMeTpuuecKue (GUrypsl 0 3a1aHHBIM KPUTEPHSIM;

* IOHUMATh UHPOPMALIHIO, IPEACTABICHHYIO B BUJE TEKCTA, CXEMBbI, TAOJIHIIbI, AUATPAMMBI; JOIOIHATh
TaOIMIBI HEOCTAIOIMMH TAHHBIMHU, TOCTPanBaTh JHarpaMMmel;

* HAXO/IUTh HYXKHYIO HH(pOpMAaIHIO B y4eOHHKE.

Yuawueca nonyuam eozmoscnocmo nayuumauca:

* MOJIETTUPOBATh YCJIOBUS TEKCTOBBIX 3aJay, COCTABIIATh TEHEPATIBbHYIO CXEMY peIIeHUs 3a]a4l B
HECKOJIBKO JICUCTBHUIA;

* pewaThb 3a1a4y Pa3HbIMU CIIOCO0aMUy;

* yCTAHABJIUBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pacCy>kKICHUE, TPOBOIUTH
AQHAJIOTUH U OCBAaUBaTh HOBBIE MTPUEMBI BEIYUCIICHHI, CTIOCOOBI PEIleHHs 3a/1aY;

* MIPOSIBIIATH MIO3HABATENbHYIO MHUIIMATUBY MPU PEIIEHUN KOHKYPCHBIX 33/]a4;

* BEIOMpaTh HanOomee 3(h(heKTUBHBIE CITOCOOBI BRIYMCIEHHS 3HAUEHUS KOHKPETHOTO BHIPAKECHUS,

* COMOCTAaBJIATh HH(OPMAIIHIO, TIPEACTABICHHYIO B Pa3HbIX BHIaX, 00001aTh €€, NCIOIb30BaTh IIPU
BBITIOJTHEHNUH 32/IaHUI; IEPEeBOUTH MH(POPMAIIHIO U3 OJJHOTO BHJA B APYTOH;

* HAXOJUTh HY>KHYIO HH(OpMaIHIO B AETCKON 3HIMKIoNeuu, IHTepHeTe;

* [UTAHUPOBATh MapIIPYT ABMKEHUS, BPEMsl, PACXOJ MPOLYKTOB;

* MJIAHUPOBATh MTOKYTIKY, OLEHUBATh KOJMYECTBO TOBApa M €0 CTOMMOCTB;

* BEIOMPATh ONTHMAJIbHBIE BAPHAHTHI PEIICHUs 3a7a4, CBI3aHHBIX C OBITOBBIMH JKU3HEHHBIMU
cUTyauusiMu (M3MepeHHe BEJIMUKH, IUTAHUPOBAHUE 3aTPaT, pacxoa MaTepHasoB).
KommyHukaTuBHbie

Yuawueca naywamcea:

* COTPYAHUYATH C TOBAPUILIAMU IIPH BHIMIOJIHEHUH 33/IaHUI B Iape: yCTaHABIUBATh OYEPENHOCTh
JIECTBUIT; OCYILIECTBIISITh B3aUMOITPOBEPKY; 00CYKAaTh COBMECTHOE peleHne (Tpe/yiarat BApHaHTHI,
CPaBHUBATbH CIIOCOOBI BHIYHUCIICHUS WIIH PEHICHUS 3a]1auH ); 00bEIUHATH TOTyUYeHHBIE Pe3yIbTaThl (IIpu
peleHny KOMOMHATOPHBIX 3a/1a4);

* 33J]aBaTh BOIIPOCHI C LIEJIBIO MOIy4YEHHS HYXKHOH nHpOpMaLny.

Yuawueca nonyuam eosmosrcnocmo nayuumuca:

* YUUTHIBATh MHEHHUE NMAPTHEPA, apryMEHTUPOBAHHO KPUTHKOBATH JOITYLIEHHBIE OIIMOKH, 000CHOBHIBATH
CBOE pEILCHHE;

* BBITTOJIHATH CBOO YacTh O0SI3aHHOCTEH B X071 TPYIIIOBOM padOTHI, YUUTHIBAs OOLIMIA TUIAH JICHCTBUH 1
KOHEYHYIO IIeJIb;

* 3aJ]aBaTh BOIIPOCHI C LEJBIO TNIAHUPOBAHMS X0/1a PELICHUs 3aauu, GOpMYIMPOBaHHS TO3HABATENbHBIX
1eJIel B X0/€ MPOEKTHOM JesITETFHOCTH.



