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MHNOACHUTEJBbHASA 3AIINCKA
PaGouas mporpamma o npeamery «MaTemaTrkay Ha ypOBHE HadaabHOTO 00IIero 0Opa3oBaHus COCTaBlIeHA
Ha ocHOBe TpeOoBaHWU K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENIbHOW MPOrpamMMbl HAYaJIbHOTO
o0miero o0pa3oBaHUs, MPEACTaBICHHBIX B DeaepanibHOM roCylapCcTBEHHOM 00pa3oBaTENIbHOM CTaHIAapTe
HAvaJbHOrO 0011Iero oOpa3zoBaHus, a Takxke [I[puMepHoii mporpaMMbl BOCITUTAHUSI.

OBLIASA XAPAKTEPUCTUKA Y3YUEHUSA ITIPEJIMETA <cMATEMATHUKA»
B HavanbHO# 1mMIKOJIE H3y4eHHE MaTEMAaTUKHA UMEET 0c000€ 3HAUCHHE B Pa3BUTHH MIIQIIIETO IIKOJIbHUKA.
[TpuoOperéHHble WM 3HAHMS, ONBIT BBHINOJHEHHS MPEIMETHBIX M YHUBEpCaJbHBIX JCHCTBHI Ha
MaTEeMaTHYECKOM MaTepHale, IePBOHAYATBLHOE OBIIAJICHHE MATEMAaTHIECKUM SI3BIKOM CTAaHYT (PyHIAMEHTOM
00y4deHHs B OCHOBHOM 3BEHE IIKOJIbL, a TAKKe OyTyT BOCTpEeOOBaHbI B )KU3HU.

HEJA U3YYEHUS YYEBHOI'O IIPEIMETA «MATEMATHKA»

W3ydenne mareMaTHKH B HA4aJbHOM IIKOJIE HANPABIIEHO HA JIOCTHKEHUE CIEIYIOUIMX 0Opa3oBaTeNbHBIX,
Pa3BUBAIONINX IIEJICH, a TAKXKe LeJIel BOCITUTAHUS:
— OcBoeHMe HayalbHbIX MaTeMaTHMYECKUX 3HAHWM - MOHMMaHUE 3HAYEHUs BEJIWYMH U CIIOCOOO0B MX
U3MEPEHUs; UCIOJNBb30BaHUE apU(PMETUYECKUX CIIOCOOOB [UIS pa3pelieHHs CIOKETHBIX CHUTYAIHid;
(dopMHpOBaHHE YMEHHUs pellaTh ydyeOHble M NPAKTUYECKHE 3a/laud CPeACTBaMHU MaTeMaTUKH; paboTa ¢
QITOPUTMAaMH BBITIOJTHEHUS apU(PMETHYECKHIX JICHCTBHIA.
—  @opmupoBaHuEe (QYHKUIMOHAIbHOM MaTeMaTH4eCKON IpaMOTHOCTH MIIAJIIETO IIKOJIBHUKA, KOTOpas
XapaKTepU3yeTcss HAJMYUEM y HETO OIbITa PEUICHUs Y4eOHO-TTO3HABATENBHBIX M y4eOHO-TIPAKTHYECKUX
3aJa4, IOCTPOCHHbIX HA IIOHMUMAaHUM U [PUMEHEHMM MaTEeMAaTUYEeCKUX OTHOLIEHHH («4acThb-
IEJI0e»,«00IbIIIe-MEHBIIE», «PAaBHO-HEPABHO», «IIOPSAIOK»), CMBICIa apU(PMETHYECKHX ICHCTBUH,
3aBUCHUMOCTEH (paboTa, NBHKEHHE, MPOJIOKUTEIIBHOCTD COOBITHSA).
— OOecrieyeHre MaTEeMAaTUYECKOTO PAa3BUTHS MJIAJIICTO HIKOJbHHUKA - (POPMHPOBAHUE CIOCOOHOCTH K
UHTEJUIEKTYaJbHON J1eSTeIbHOCTH, IMPOCTPAHCTBEHHOIO BOOOpPAKEHHUsS, MAaTEMAaTUYECKON peuu; yMeHHe
CTPOUTH PACCYKIACHUS, BBIOMPATh apryMEHTAlLlMI0, pa3inyaTh BEpPHbIE (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE)
YTBEP)KJCHMs, BECTH MOUCK HHPOpPMAaLIUH (IPUMEPOB, OCHOBAHUI JUIs yIIOPAJ0YEHUS, BApUAHTOB U Ip.).
—  CraHoBieHrne y4eOHO-TIO3HABATENFHBIX MOTHBOB M HHTEpeca K W3YYEHUIO MAaTeMaTHKH |
YMCTBEHHOMY TpPYAY; B@KHEHIIMX KaueCTB MHTEIJIEKTYAJIbHOW JESTENbHOCTH: TEOPETUYECKOTO H
NPOCTPAHCTBEHHOTO  MBIIUICHHS,  BOOOPaXCHWs,  MaTeMaTHYeCKOW  peYd, OpUEHTHPOBKH B
MaTeMaTHUECKUX TEPMHUHAX U MOHSATHUAX; MPOUYHBIX HABBIKOB HMCIIOJIb30BaHHUsS MaTeMaTHMYECKUX 3HAHUU B
IIOBCEJHEBHOM KU3HH.

B ocHOBe KOHCTpYUpOBaHUS COJIEpKaHU U O0TOOpa MIAHUPYEMBIX PEe3yIbTaTOB JISKAT CIeIyIoIue
[IEHHOCTH MaTeMaTHKH, KOPPEIUPYIOIINE CO CTAHOBJICHHEM JIMYHOCTH MJIAJIIIETO IMIKOJTbHHKA:
—  TOHMMaHUE€ MAaTeMaTHYeCKUX OTHOIIEHWH BBICTYNAET CpPEJCTBOM I03HAHMS 3aKOHOMEpPHOCTEH
CYIIIECTBOBAHMS OKPYXKAIOIIEr0 MUPa, (PaKTOB, MPOLIECCOB W SIBJICHUH, NMPOUCXOAAIINX B TPUPOAC U B
o011ecTBe (XpOHOJIOTHS COOBITHH, TPOTSHKEHHOCTH 110 BpEMEHH, 00pa30BaHKE LEI0ro U3 YacTel, N3MEHEHUe
dbopMbI, pazmepa u T.11.);
— MaTeMaTH4ecKHe MpeJICTaBIeHHs O YHCIax, BEIMYMHAX, TEOMETPUUECKUX (PUTypax SBISIOTCS YCIOBUEM
IEIOCTHOTO BOCTIPHUSTHSI TBOPEHUH TPUPOJIBI M YEIIOBEeKa (MMaMSTHUKH apXUTEKTYPHhI, COKPOBHUIIA HCKYCCTBA
U KYJIbTYpbl, 00BEKTHI IPUPOJIbI);
— BJQJICHUE MAaTEMAaTHYECKUM SI3BIKOM, AJIEMEHTAMH aJITOPUTMHUYECKOTO MBIIUICHHS ITO3BOJISIET YICHUKY
COBEPILIEHCTBOBAaTh KOMMYHUKATUBHYIO JESTEIbHOCTh (ApPIyMEHTHPOBATh CBOIO TOYKY 3pPEHHS, CTPOMTH
JIOTHYECKHE [ENOYKH PACCYKICHHIA; OTIPOBEPTaTh HITH IMOATBEPKAATH HICTUHHOCTHIIPEIIIOIOKEHUS ).
Muajimue MIKOJIBHUKHM TPOSBISIOT HHTEPEC K MaTeMaTH4eCKOH CYIIHOCTH TPEAMETOB M SIBICHHUM
OKpY’KaloMIe! KU3HU - BO3MOXXHOCTH MX W3MEPHTD, ONPEACTUTh BEIIMYHHY, ()OPMY, BBISIBUTH 3aBUCUMOCTH
U 3aKOHOMEPHOCTM UX pAacIoJIOKEHHs BO BpeMEHH U B mpocTpaHcTBe. OCO3HAHUIO MIIAIIUM
MIKOJIbHUKOM MHOTIMX MaT€MaTH4YEeCKHX SBJICHMH MOMOTaeT €ro TAra K MOAEIUPOBAHMIO, YTO OOJIeryaer
OCBOCHHME 0O0mero crnocoba pemeHus y4eOHOW 3amaud, a Takke padoTy C pasHbIMHU CpeICTBaMH
uH(popmaIuu, B TOM 4nciie U rpadpudeckumu (Tabauia, uarpaMma, cxema).

MECTO YYEBHOI'O IPEJJIMETA «<MATEMATHUKA» B YYEBHOM IIVIAHE
B HavanbHOH 1mIKOJIE MaTeMaTHYECKUE 3HAHUS U YMEHHS TPUMEHSIOTCS IIKOJBHUKOM MPU U3YYEHHUH JPYTUX
y4eOHBIX TpPEAMETOB (KOJMYECTBEHHBIE M MPOCTPAHCTBEHHBIC XapPAKTEPUCTHKH, OIEHKH, PAcCUEThl MU
NPUKUIKA, UCHIOIb30BaHuE rpadudeckux Gopm mpexacrasieHus nHpopmaryn). [IpnodpeTéHnble y4eHUKOM



YMEHHSI CTPOUTH AITOPUTMBI, BBIOUPATh pallMOHATIBHBIE CIIOCOOBI YCTHBIX U MHUChbMEHHBIX apu(MeTHYeCKuX
BBIYMCIICHUM, IPUEMBI IIPOBEPKU MTPABUILHOCTH BBIINOJIHEHUs JEHCTBUM, @ TAKXKE Pa3IMYCHUE, HAa3bIBAaHUE,
n300paKeHHe TeOMETPUYECKUX (UTyp, HAXOXKIEHHUE TE€OMETPUYECKUX BEIWYMH (IJIMHA, MNEPUMETD,
IUIOIA/Ib) CTAHOBATCS MOKa3aTeMsIMH CPOPMHPOBAHHOW (PYHKIIMOHAIBHOM TPAMOTHOCTH MJIQJIIETO
HIKOJIbHUKA U TPEIIOCHUIKON YCIIEUTHOTO JaJbHEHUIIEro 00y4yeHusl B OCHOBHOM 3BEHE IIKOJIBL.
Ha u3yuenue matemMaTuku B KaXJI0M KJIACCE HAYaJbHOM IIKOJBI OTBOAMTCA 4 yaca B Henenwo, Bcero 540
yacoB. M3 nux: B 1 kimacce — 132 yaca, Bo 2 xitacce — 136 gacos, 3 kinacce — 136 yacos, 4 knacce — 136
4acoB.
COJAEPKAHHUE YYEBHOI'O IIPEIMETA

OcHOBHOE  coiepkaHue  OOydeHHUss B  IporpaMMe  IpEACTaBIeHO  pazaenamu: «Yucma
BEJIMUUHBIY,«ApudMeTnueckre aencTtsus», «lekcroBble 3amaun», «lIpocTpaHCTBEHHBIE OTHOILIEHUS U
reoMeTpuueckue Gpuryps», «MaTemaruueckas HHPOPMALIUD».
1 KJIACC

Yucna u BEJIMYUHBI

Uucna or 1 mo 9: paznudenue, urteHue, 3anuch. Emununacuéra.llecarok. CuérnpenmeTos,
3anucepesynbratanudpamu.Yucno u nudpa 0 mpu u3MepeHun, BEIYUCICHUH.

Yucna B mnpegenax 20: urteHuwe, 3amuch, cpaBHeHue. OJHO3HAYHBIE M JBY3HAYHBIC YHUCIA.
VBenuuenue (YMEHBIICHHE) YUCIIa HA HECKOJIBKO €/IMHMII.

JnuHa u e€ u3MepeHue. EMuUHUIBI AMUHBL: CAaHTHMETpP, JCIMMETP; YCTAHOBIEHUE COOTHOIICHUS
MEX1y HUMH.

Apudmernueckue JEeUCTBUSA

Cnoxenue u BpluuTaHue yucen B npexaenax 20. HazpaHusi KOMIIOHEHTOB JEHCTBUI, pe3ysbTaToOB
NENCTBUI cloKeHus1, BRIYUTaHusl. Beruntanue kak neicTBue, 00paTHOE CI0KEHUIO.

TekcToBBIE 3a1a4H

TekcToBasi 3amada: CTPYKTYpHBIE SJEMEHTBHI, COCTaBJICHHE TEKCTOBOM 3aJayd Mo oO0pasiy.
3aBUCHUMOCTh MEXJAy JaHHBIMH M HMCKOMOH BEIMYMHOM B TEKCTOBOWM 3aaaue. PemnieHue 3agay B OJHO
NENCTBUE.

[TpocTpaHcTBEHHBIE OTHOIIECHHUS U reOMEeTpPUUYECKHE burypst

Pacrnonoxxenne mnpeaMeToB U OOBEKTOB Ha IUIOCKOCTH, B IPOCTPAHCTBE: CIJIEBa/CIpaBa,
CBEPXY/CHHU3Y, MEX/y; YCTAaHOBIJIEHUE IPOCTPAHCTBEHHBIX OTHOILIEHUH.
['eomerpuueckue GUrypsl: pacro3HaBaHHE Kpyra, TPEYrolbHHKA, MPSIMOYTrojibHUKA, oTpe3ka. IlocTpoeHue
OTpe3Ka, KBajjpaTa, TPEYrojJbHUKa C IOMOIIbIO JIMHEHKU Ha JINCTE B KIETKY; U3MEPEHUE JJIMHBI OTpe3Ka B
CaHTHMETpax.

Marematuueckas uH(popManus

CO6op naHHBIX 00 00BeKTe Mo 00pasily. XapaKTepUCTHKH 00BEKTa, IPYIIbl 00BEKTOB (KOJIMUYECTBO,
¢dopmMa, pazmep). ['pynnupoBka 00bEKTOB MO 3aJaHHOMY IPU3HAKY.
3aKOHOMEPHOCTH B Psly 33JaHHBIX OOBEKTOB: €€ 0OHapyKeHHe, IPOI0JKEHUE psa.

Bepnbie (McTUHHBIE) U HEBEPHBIE (JIOKHBIE) MTPEITIOKEHUS, COCTABJICHHbIE OTHOCUTENIBHO 33JJaHHOTO
Habopa MareMaTHYeCKHX OObEKTOB.
Urenue Tabnuiibl (comeprkamiei He 0oiee 4-X TaHHBIX ); U3BJICUCHUE JAHHOTO U3 CTPOKH, CTOJIOIIa; BHECEHUE
OJTHOTO-IBYX JaHHBIX B Tabnuiy. UTeHHE pUCYHKA, CXEMbl C OIHMM-IBYMs YHCIOBBIMU JIaHHBIMH
(3HAYEHUSIMU JTAHHBIX BEJTUYUH).

JIByX-TpéXI11aroBble MHCTPYKIIUH, CBSI3aHHBIE C BBIYMCICHUEM, U3MEPEHUEM JUIMHBI, H300paKeHUEM
reoOMeTPUUYECKO PUTypBHI.
VYHuBepcalibHble yueOHbIe AeHCTBHS (IIPOMEIeBTHUECKUI YPOBEHbD)
YHuBepcalbHbIeTI03HaBaTEIbHbICyYeOHbICACHCTBHS:
— Halmo/1aTh MaTeMaTuYeckue 00bEKTHI (YHCiIa, BETUYMHBI) B OKPYKAIOIIEM MUPE;
— 0oOHapy»XUBaTh O0IIEE W PA3IUYHOE B 3aMMUCH apU(PMETHIECCKUX JICHCTBHIA;
— TIOHUMAaTh Ha3HauYeHHE U HEOOXOUMOCTh MCIIOIb30BaHUs BEJIMYUH B KHU3HH;
— Ha0I01aTh NEeHCTBHE U3MEPUTEIIBHBIX PUOOPOB;
— CpaBHUBATh JiBa 00BEKTA, IBA YUCIIA; PACIPEAEIATh OOBEKTHI Ha TPYIIIHI 110 33[aHHOMY OCHOBaHHIO;
— KOMHPOBATh U3yYEHHBIE (PUTYPBI, PUCOBATH OT PYKU MO COOCTBEHHOMY 3aMbICIY; IPUBOJUTH IPUMEPHI
qrcel, TeOMETPHUECKUX (PUTyp;
— BECTH MOPSAIKOBBIA U KOJTMYECTBEHHBIN CUET (COOITI0IATh TOCICIOBATEIHHOCTD ).
Pabora ¢ unpopmanueii:
— TIOHMMAaTh, YTO MaTe€MaTHYeCKHUE SIBJICHUS MOTYT OBbITh MPEACTaBIEHBI C MOMOIIBIO Pa3HBIX CPEACTB:
TEKCT, YMCIIOBas 3aIUCh, TaOJIMIIA, PUCYHOK, CXEMA;



— YWTaTh TAONHILy, U3BJIEKATh HH(OPMAITUIO, TIPEICTABIICHHYIO B TAOJUYIHOUW opMme.
YHuBepcalbHBICKOMMYHUKATHBHBICYdeOHbIC 1eHCTBUS
— XapakTepu30BaTh (OMHUCHIBATH) YHCIIO, TEOMETPUUECKYIO (PUTYPY, MTOCIEI0BATEILHOCTD U3 HECKOIBKUX
YHUCEeJl, 3alIUCAaHHBIX 0 MOPSIKY;
— KOMMEHTHUPOBATh XOJI CPAaBHEHUS ABYX OOBEKTOB; OMKUCHIBATH CBOMMHU CIIOBAMU CIOKETHYIO CUTYAIHIO U
MaTeMaTU4YeCKOe OTHOILIEHUE, TPEICTABICHHOE B 33/1a4¢;
— OMKCBHIBATh MOJIOKEHUE MPEMETa B MPOCTPAHCTBE Pa3IMuaTh U MCIOJIb30BaTh MaTeMaTHUECKHUE 3HAKY;
— CTPOUTH NMPEATIOKEHNUS OTHOCUTEIIBHO 33JaHHOTO Habopa 00BEKTOB.
YHUBepCaIbHbIEPETYIATUBHbICYYCOHBICACHCTBUS:
— TNPUHUMATH YU4eOHYIO 3a/1a4y, yIEePKUBATh €€ B TIPOIECCE IeATEIHbHOCTH;
— JeCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM 00pa3lioM, HHCTPYKIIHEH;
— TpOSBIATH WHTEPEC K MPOBEPKE pEe3yIbTaTOB pEIICHUS y4eOHOW 3aqadd, C MOMOINBI0 YYHUTENS
yCTaHaBIMBATh NPUYUHY BO3HUKILEH OIIUOKU U TPYJHOCTH;
— MPOBEPSATH MPABUIBLHOCTH BBIUKUCICHHUS C TOMOIIBIO APYTOro MpuéMa BBITIOJIHEHUS ICUCTBUSL.
CoBMecTHasACSITETbHOCTD:
— Y4acTBOBATh B MMAPHOI pabOTE C MATEMaTUYECKUM MaTEPUATIOM;
— BBINIOJIHATH IMPaBUJIa COBMECTHOW JESATENbHOCTH: JIOTOBAPHUBATHCS, CUMUTAThCS C MHEHHEM MapTHEpa,
CIIOKOWHO ¥l MHPHO pa3pemaTh KOHQIHKTHL.
2 KIIACC
Yucna v BETMYUHBI
Yucna B mpemenax 100: uTeHue, 3amuch, ACCATUYHBIA COCTaB, CpaBHEHHE 3allMCh PaBEHCTBA,
HEPABCHCTBA YBEIMUYCHUE/YMCHBIICHUE YUCIIAa HAa HECKOJBKO CIMHUIY/ICCITKOB; PAa3HOCTHOE CPaBHEHUE
qucel.
Benuuunbl: cpaBHEHHE 110 Macce (€IUHMIIA MACChl — KUJIO- TPaMM); U3MEPEHUE JUTUHBI (€UHUIBI ITUHBI—
METp, ACLUMETpP, CAHTUMETP, MIIIJIUMETP), BpEMEHU (€IUHUIIBI BpeMeHH — 4ac, MU- HyTa) CoOTHOIIEHUE
MEXly eMHuLaMu BennuuHbl (B peaenax 100), ero npuMeHeHue Uisl pelieHns PaKTHUYECKUX 3aa4
ApudmerrndeckueaeiCTBUS
VYcTHOE ciokeHWe M BbluMTaHuEe uucen B mpexaenax 100 Oe3 mepexoma U C MepexoioM dYepe3 paspsij
[IucbmeHHOE crokeHue U BerunTanue uucen B npeaenax 100. IlepemectutenbHoe, coueTaTebHOE CBOKWCTBA
CIOKEHHUS, WX TPUMEHEHHE ISl BBIYUCICHUN B3auMOCBs3b KOMIIOHEHTOB M pe3yjbTaTa JIeHCTBHS
CJI0KEHUS,
nevctBust BeluMTaHus [IpoBepka pe3ynbTara BBIYUCICHHS (peajbHOCTh OTBETa, OOpaTHOE JIEUCTBUE)
JleficTBUSL yMHOXEHHsSI W JIENICHHUS YWCeNT B MPaKTUYECKHMX M Yy4eOHbIX curyarnusx Ha3Banus
KOMIIOHEHTOB JICUCTBUI YMHOXEHHUSI, ICIICHUSI.
Tabnuunoe ymHoxkeHue B mpenenax 50 TabnuyHble ciaydau yYMHOXXEHHSI, JI€JICHUS TMPU BBIYUCICHUSIX U
pemieHun 3anad. llepemMecTHTENbHOE CBOMCTBO yMHOXKEHHUs. B3auMOCBs3p KOMIIOHEHTOB W pe3ysibTaTa
JEMCTBUSI YMHOKEHUS, IEUCTBUS JEICHHUS.
HewunzBecTHbINI KOMIOHEHT JEHCTBUS CIO0KEHUS, IEUCTBUS BRIUUTAHUS;, €T0 HAXOXKICHHUE.
UucnoBoe BbIpaKEHHE: UYTEHHE, 3aliCh, BBIUMCIEHUE 3HaueHus I[lopsSAoK BBINOJHEHUS JEUCTBHM B
YUCJIOBOM BBIP@KEHUHU, COACPIKAIEM JEHCTBUS CIIOXKEHWS M BBIUMTAHUS (CO CKoOkKamu/0e3 CKOOOK) B
npenenax 100 (He Gonee Tpex NEHCTBUI); HAXOXKIEHUE €ro 3HAYCHUS. ParmoHaIbHBICTIPUEMBIBHIYUCICHHIN:
HCITOJTh30BAHUETIEPEMECTUTEIFHOTO U COUETATEIHbHOTOCBOMCTBRA.
TekcToBble3aiaun
UteHue, mpeACTaBICHUE TEKCTa 3aJa4dl B BUJEC PHCYHKA, CXEMbl WJIM Apyroil mozenu. I[lmaH pemenus
3a/1a4¥l B JIBa JACWCTBHSI, BEIOOP COOTBETCTBYIOIIMX TUIaHY apU(METHUYECKUX NEHCTBUI. 3amuch pelieHus u
OoTBeTa 3amaud. PemieHne TEKCTOBBIX 3a7ad Ha NPUMEHEHHWE CMBICTIa apu(PMETHYECKOTO JACHCTBUSA
(cmoxeHue, BBIYMTAHHE, YMHOXEHHE, JeleHue). Pacu€THple 3amaun Ha yBENWYCHHE/ YMEHBIICHHE
BEJTMYMHBI HAa HECKOJIBKO €IWHHI/B HECKOJbKO pa3. dDukcausi OTBeTa K 3agade M €ro IpoBepKa
(popmynmpoBaHue, MpoBepKa HAa JOCTOBEPHOCTh, CIEAOBAaHWE IUIAHY, COOTBETCTBHUE MOCTABICHHOMY
BOITPOCY).
[IpocTpaHCTBEHHBICOTHOIICHUS U TEOMETPUIECKUEPUTYPBI
Pacno3naBanue u u300paxkeHHE TeOMEeTpUYecKuX GUryp: TOUKa, MOpsiMasi, MNPsSMOIl yroiy, JoMmaHas,
MHOTOYTOJBHUK. [TocTpoeHne oTpeska 3aJaHHON AITUHBI ¢ TOMOIIBIO THHEHKH. M300paskeHne Ha KiIeTyaTon
OyMmare mpsMOYToJbHUKA C 33/JlaHHBIMH JJIMHAMHU CTOPOH, KBajpaTa C 3aJaHHON UIMHOM CTOpOHBL. [InuHa
JoMaHo#. V3MepeHue mepuMeTpa JaHHOTO/M300pPaKEHHOTO TNPSIMOYrojibHWKA (KBajpara), 3amuch
pe3ynbTata U3MEpPEeHUs B CAaHTUMETPaXx.
MaremaTnueckasuHpopManus



Haxoxnenue, GopMynupoBaHue OTHOTO-ABYX OOIMMX MPU3HAKOB HaOOpa MaTeMaTHYEeCKUX OOBEKTOB:
Yrces, BeJIMYUH, reoMeTpuueckux uryp. Knaccudukanus oObeKTOB M0 3aJaHHOMY WJIM CaMOCTOSTEIHLHO

YCTQHOBJICHHOMY  IIPH3HAKYy. 3aKOHOMEPHOCTb B PAAY YHUCEN, T€OMETPUUECKUX (GUryp, oObEKTOB
IIOBCEIHEBHON  XM3HU. BepHble (MCTHHHBIE) M HEBEpHBIE (JIOKHBIE) YTBEP)KIEHUS, CO- JEprKallue
KOJINYECTBEHHBIE, IPOCTPAHCTBEHHBbIE OTHOILICHMS, 3aBUCUMOCTH MEXJy YHUCIIaMU/BEIMYUHAMU

KoHncTpynpoBaHue yTBEpkAECHUI C HCIOJIB30BAHHEM CJIOB «KAXIbI», «Bce». Pabora ¢ Tabiunammu:
U3BJICUEHHE U UCIIOJIb30BAHUE JUIsl OTBETA HAa BONPOC MH(OpMaIK, IpeACTaBICHHONW B Tabuuue (TaOiauLbl
CJIO’KEHUS, YMHOXKEHUS; TpauK JeKYypCTB, HAOMIONEHHS B MIPUPOJIE U 1p.) BHEeceHne naHHBIX B TaOIUILY,
JIONIOJIHEHUE Mojenel (cxeM, M300pakeHuiH) TOTOBBIMU YHMCIOBBIMH JAHHBIMU. AJTOPUTMBI (IPUEMBI,
NpaBUiIa) YCTHBIX W IUCHMEHHBIX BBIYUCICHUH, M3MEPEHMH M TOCTPOEHHUS T€OMETPHUYECKUX (Uryp.
[IpaBuna paboThl C DJIGKTPOHHBIMH CpEICTBaMH OO0ydeHUs (dIeKTpoHHOW (opmoi  ydyeOHHMKa,
KOMIIBIOTEPHBIMU TPEHAXKEPAMHU).

VYHuBepcalibHble YueOHbIE 1eHCTBUS (IPONEIeBTHUECKUI YPOBEHbD)
YHuBepcalbHbIEI03HABATEIbHbICYUEOHbICACCTBUSL:

— Ha0nro1aTh MaTeMaTUYeCKHE OTHOLIEHUS (4acTh-11€710€, OOJIbIIIe-MEHBIIE) B OKPYKAIOIIEM MUPE;

— XapaKTepH30BaTh HA3HAYECHUE U UCIIOJIB30BaTh MPOCTEUIIINE U3MEPHUTEIbHbIE PUOOPHI (CAaHTHMETPOBAs
JICHTA, BECHI);

— CpaBHMBATh IPYIIIbI 0ObEKTOB (YKCEN, BEIUUYHUH, TEOMETPUUECKUX (PUTYp) 110 CAMOCTOSITEILHO

BbIOpaHHOMY OCHOBAHHUIO;
— pacnpenensiTh (KiaccupuirupoBaTh) 0ObEKTHI (YMCIa, BETUYUHBI, TEOMETPUUECKUE (DUTYPBI, TEKCTOBBIC
3a/1a4u B OJTHO neicTBue) Ha TpYMIIbBL
— oOHapyXuBaTh MOJICTH TCOMETPHUYECKUX (UTYP B OKPYXKAIOMIEM MHUPE; BECTH TOWMCK PAa3IMYHBIX
pelieHui 3aaun (pacuértHoii, C reOMETPUUYECKUM COJIep>KaHuEM);
— BOCTIPOM3BOANTh TIOPSAOK BBIMOJTHCHHUS JCWCTBUH B YHCIOBOM BBIPOKEHUHU, COJEpIKAIIEM
JEHCTBUS CIIOYKEHUS u BBIYMTAHUS (co cKoOKkammu/0e3 CKOOOK);

— YCTaHaBJIMBATb COOTBCTCTBHUEC MCIKAY MATCMATUUYCCKHUM BBIPAKCHUCM U €0 TCKCTOBBIM OIMMCAHUCM, —
HOI[6I/IpaTB IIPUMCEPELI, TOATBECPIKAAOIIHNEC CYKACHUEC, BBIBOJ, OTBCT.

Pabota c nHpOpMaIIUEH:
— W3BJEKaTh U HCIONb30BaTh MHGOPMAIIMIO, MPEACTABIEHHYIO B TEKCTOBOMW, rpaduueckoil (pHCYHOK,
cxema, TabnuIa) dbopwme, 3aroJHATh TaOJIHIIBL;

— YCTAHAaBJIMBATb JIOTUKY nepe60pa BAPHUAHTOB I PCHICHUA HpOCTCﬁMHX KOM6I/IHaTOpHHX 3agad; —
JOITIOJIHATH MOJCIIN (CXGMI)I, 1/1306pa>1<eHI/1$[) T'OTOBBIMHU YHCJIOBBIMH JaHHBIMH.

YHI/IBepcaHBHBIC KOMMYHUKATHBHBIC y‘le6HBIe HCﬁCTBHHZ
— KOMMCHTHUPOBATh XO[ BI)I‘-II/ICJ'IGHI/II\/JI; OOBSACHATH BI)I60p BCJIIMYHHBI, COOTBGTCTBYIOHIeﬁ cuTyaunuu
HU3MCPCHUS,

— COCTaBJISTh TEKCTOBYIO 3a/lauyy C 3a/JaHHBIM OTHOIIEHHWEM (TOTOBBIM pEIICHHWEM) IO 00pasiy; —
UCIIOJIb30BaTh MATEMaTUYECKHE 3HAKM W TEPMHUHOJOTHIO JJisi OMNHCAHUSl CIOKETHOM CHUTyaluHu,; —

KOHCTPYHUPOBAHHUA yTBGp)K)IGHHﬁ, BBIBOJIOB OTHOCHUTCIIBHO JAaHHBIX 06T)CKTOB, OTHOIIICHUsI, — Ha3bIBATh
quciia, BCJIIMUYUHBI, TCOMCTPUICCKHUC (I)I/Il"prI, 06Hazla10111ne 3aJaHHBIM CBOﬁCTBOM; — 3alIMChIBaTh, YUTATh
YHUCJIO, YUCIIOBOC BBIPAXCHUC,
— MMPpUBOAUTH IIPUMCPHEI, HIUTIOCTPUPYIOIIUC CMBICJI apI/I(I)MCTI/I‘-ICCKOFO HCﬁCTBHﬂ;
— KOHCTPYMPOBATh YTBEPKIAECHUS C UCIOJIIB30BAHNUEM CIIOB «KAXJIBIN», «BCEY.

YHI/IBCpcaJIBHBIC PETYIISITUBHEBIC y‘-Ie6HBIC HCﬁCTBHH:
— CJICA0BAaTh YCTAHOBJIICHHOMY IIPAaBUITYy, IO KOTOPOMY COCTAaBJICH PAA YUCEII, BCIMYUH, TCOMETPUICCKUX
duryp;

— OpPraHu30BbBIBaTb, y4aCTBOBATb, KOHTPOJIUPOBATH XOJ U PE3YyJIbTAT napHoﬁ pa6OTBI C MaTEMAaTHYCCKUM
MaTCpUuaIoM;

— TIPOBEPATH MPABWILHOCTH BBIYUCIICHHS C TIOMOIIBIO APYTOTro MpruéMa BBITTOTHEHUS JEHCTBUS, 00paTHOTO
JIeNCTBUS,
— HaXOAHUTh C TIOMOIIIBIO YUUTEISI TPUIMHY BOSHUKIIEH OMMMOKH M TPYITHOCTH.

CoBmecTHas NEeSITEIbHOCTD:
— T[pUHUMATh MpaBUia COBMECTHOM NEATENBHOCTH Npu padoTe B Mmapax, IpymHmnax, COCTaBICHHBIX
yUUTEeIeM W CaMOCTOSITEIIbHO;

— yYacTBOBaTh B MapHOW M TPYMIOBOIl paboTe ¢ MaTeMaTHYeCKUM MaTepuagoM: OOCYXIaTh LeJb
NESTENIbHOCTH, X0 padOThl, KOMMEHTUPOBATH CBOH JICHCTBUS, BBICTYIIIMBATH MHCHHUS TPYTHUX
Y4aCTHUKOB, TOTOBUTH MIPE3EHTALIMIO (YCTHOE BBICTYIICHUE) PEILICHUS WIH OTBETA,



— pemaTh COBMECTHO MaTeMaTHYeCKHE 3aJaud MOMCKOBOTO M TBOPYECKOTO XapakTepa (OHmpelensTh C
MIOMOIIIBI0 U3MEPUTENBHBIX MHCTPYMEHTOB JJIUHY, ONPECNATh BPeMsl U MPOJOJDKUTEIBHOCT C MMOMOIIBIO
4acoB;
— BBIIOJHATH NIPUKUJIKY U OLIEHKY pE3YJIbTaTa AEUCTBUN, U3MEPEHUH);
— COBMECTHO C YYHUTEJIEM OLIEHUBATh PE3yJIbTAaThl BHINOJIHEHUS 001ei paOoTHI.
3 KUIIACC
Yucna v BETUYUHBI
Uucna B mpeaenax 1000: urteHuwe, 3amnuch, CpaBHEHUE, IPEACTABIECHUE B BHUJIE CYMMbI pa3psIHBIX
ciaraemMbIx. PaBeHCTBa W HEpaBEHCTBA: UTEHUE, COCTaBJICHHE. Y BeJIMYCHHE/YMEHBIICHHE 4YHUCIa B
HECKOJIbKO pa3. KpaTHoe cpaBHEeHUE uuces.

Macca (emuHHMIIa Maccbl — TIpaMM); COOTHOUICHHE MEXAYy KHJIOTPaMMOM U TI'PaMMOM;
OTHOILICHUEKTSDKEIIee/Ierde Ha/By.
CroumocTs (eAMHUITBI — PyOJIb, KOTIEHKA); YCTAHOBJICHUE OTHOIICHUS «I0PO’KE/ ICIIEBIIC Ha/BY.
CooTHolIeHne «I1eHa, KOJIUMYECTBO, CTOMMOCTBY B MPAKTHYECKOW CUTYAIHH.
Bpewms (equHuIla BpeMEHM — CEKYHJ1a); YCTAaHOBJICHHE OTHOIICHHS «ObICTpee/MeIJIeHHEE Ha/By.
CooTHOILIIeHNE «HAYaI0, OKOHYAHHE, TIPOIOJKUTEIBHOCTD COOBITHS B MPAKTHUYECKON CUTYAIIHH.

JnuHa (eauHHIA ATUHBI — MIULTUMETP, KUJIOMETP); COOTHOLICHHE MEXy BEIMUYMHAMU B Mpeenax
TBICSTYH.

[Tnomane (eOUHUIBI IJIOMAAM — KBAJPATHBIA METpP, KBaApPATHBIA CaHTUMETP, KBaJApPaTHBIN
JeIMMETp, KBAJAPATHBIA METP).
Apudmerrndeckue1eCTBUS

VYcTHBIE BBIUMCIIEHUS, CBOAMMBbIE K JedcTBUsAM B mpeaenax 100 (tabnuyHoe M BHETAOIMYHOE
YMHOXEHHE, JIeJIeHNe, IeUCTBUS C KPYTJIBIMHU YUCIIAMU).
[MucemenHoe cnoxenue, Bbruntanue yncen B npegenax 1000. [deiicrBus ¢ uncinamu O u 1.
[TuceMeHHOE YMHOXEHHE B CTOJIOMK, MUCBMEHHOE JiefieHue YroiakoM. [IncbMeHHOe YMHOKEHUE, IeTICHHe Ha
onHo3HauHoe uyucino B mpenenax 100. IlpoBepka pesynbTaTa BBIYMCICHHS (TPUKUIKA WM OIEHKA
pe3ynbTaTa, 00paTHOE AeiCTBHE, IPUMEHEHHUE AITOPUTMA, UCIIOJIb30BAHHUE KAJbKYIATOPA).
[lepemecTuTenbHOE, COYETATEIIEHOE CBOMCTBA CIIOKEHHSI, yMHOKEHHSI ITPH BEIYMCIICHUSX.
Haxoxx1eHre HeM3BECTHOTO KOMIIOHEHTa apu(PMeTHUECKOro JeicTBus.

Ilopsimok JEHCTBHM B YMCIOBOM BBIPAKEHUHU, 3HAYEHUE YHCIOBOIO BBIPAXKEHMS, COAECPIKALIErO
HECKOJIbKO JielcTBUi (co ckoOkaMu/6e3 ckoOoK), ¢ BeruucieHussMu B pezenax 1000.
OmHOpPOIHBIEC BEIMYHMHEL: CJIOKEHHUE M BHIYATAHHE.

TekcroBbIe3agaun
PaGora ¢ TekcToBO# 3amaueil: aHaNW3 JAHHBIX M OTHOIIEHWMW, TMPEACTaBICHUE Ha MOJIEIH,
MJIaHUPOBAHME xozda peleHus 3aJa4u,

petieHue apu(pMETHIECKUM CIIOCOO0M. 3aaun Ha MMOHUMAHUE CMBICTA apU(PMETHUECKUX NEUCTBUI
(B TOM 4mMcIie IeTIEHUS C OCTATKOM), OTHOIIEHU (OoJbIle/MEeHbIIe Ha/B), 3aBUCUMOCTEN (KYILUIs MpoJaxa,
pacy€T BpEMEHH, KOJWYECTBA), Ha CpaBHEHHE (Pa3HOCTHOE, KpaTHOE). 3amuch pEHICHUs 3a7adyd 10
JEHCTBUSAM U ¢ TIOMOIIBIO YHCIIOBOTO BhIpaxxeHus. [IpoBepka pelieHus 1 OlleHKa MOJIy4eHHOTO pe3ybTara.

Jlonst BeTUYMHBL: TOJIOBUHA, TPETh, YETBEPTh, IATasA, JCCITas YacTh B NMPAKTHUYCCKOH CHUTYaIlUH;
CpaBHEHHE J0JIei OJHON BEMHMUMHBL. 3alauMHAHAX OKICHUEI0TUBETNINHBI.
[TpocTpaHCTBEHHBICOTHONIEHUS M T€OMETPUICCKHE(DHUTYPBI

KouctpynpoBanue reomerpuueckux Guryp (pazoueHue Gurypsl Ha 4acTd, COCTaBICHUE (DUTYPHI U3
qacTei).
[TepumeTp MHOTOYTOJIPHHUKA: U3MEPEHHE, BEIYUCIICHNE, 3alTUCh PABEHCTBA.
W3mepeHue miionaam, 3amuch pe3yabTaTa H3MepeHHsl B KBapaTHBIX CAaHTHMETpaxX. BeUucieHne miomaim
NpsIMOYTOJIbHUKA (KBajpaTra) ¢ 3aJaHHBIMH CTOPOHAMH, 3alHCh paBeHCTBA. M300pakeHHe Ha KIETYATOMN
Oymare mpsMOYrojbHHUKAa C 3aJaHHBIM 3HadyeHueM Iuiomianud. CpaBHeHueruiomanenpuryp c
MOMOIIILIOHAIOKEHUSI.
MatremarnueckasuHdopmanus
Knaccudukanus o0beKTOB 10 IBYM MPU3HAKAM.

Bepubie (McTUHHBIE) W HEBEpHBbIC (JIOKHBIC) YTBEPXKICHUS: KOHCTPYHMPOBAaHHME, IIPOBEpKa.
Jloruueckue pacCy>kKICHUS CO CBA3KAMHU «ECIH ..., TO ...», KIIOITOMY», «3HAYUTY.
W3BrieyeHre U HCIONB30BAHKUE ISl BBIMOJHEHUS 3aaHui MH(OpMalWU, TPEICTaBICHHON B Tabmuuax c
JaHHBIMA O peallbHBIX MpOIeccaX U SBICHUSX OKPYKAIOMIEro Mupa (Hampumep, pacrnucaHhe YpPOKOB,
JBUKEHHS aBTOOYCOB, 1OE€3/10B); BHECEHUE JAHHBIX B TaOJUILy; JOTIOTHEHHUE YepTeka JaHHBIMU.



@opMaIM30BaHHOE OINKCAHUE TIOCIEI0BATEIbHOCTH JAEUCTBUN (MHCTPYKIMS, IUIaH, CXE€Ma, AJTOPUTM).
Cronbyaras quarpamma: 4T€HUE, UCIIOJIb30BAHNUE JAHHBIX IS PEIICHUS YUeOHBIX U MPAKTHYECKHUX 3a71ad.
ANTOpPUTMBI M3Y4YEeHMsI MaTepuaia, BHIMOJIHEHHs] 0OydYaloluX M TECTOBBIX 3a/laHUN Ha JOCTYIHBIX
AIIEKTPOHHBIX CPEICTBAX 00YUEHUs (MHTEPAaKTUBHON JOCKE, KOMIBIOTEPE, IPYTUX YCTPOHCTBAX).
YHuBepcaabHbIe YIeOHbBIC JEHCTBUS
YHUBepcallbHbIC TIO3HABATENIbHBIC yUeOHbIC JEHCTBUS:
— CpaBHHMBAaTh MaTeMaTH4YeCKHe OOBEKTHI (YMCIIa, BETUUUHBI, FeOMeTpUuYecKue QUrypol);
— BBIOMpATH NPUEM BBIUYUCIICHUS, BBITIOJIHEHUS ICHCTBUS; KOHCTPYUPOBATh FT€OMETPUIECKUE PUTYPHI;
— KkiaccuuuupoBath 00BEKTHI (YMCIa, BEIMYUHBI, TeOMETpUYecKrue (QUTYypbl, TEKCTOBBIE 33Ja4d B OJTHO
JieiicTBUE) 10 BEIOPAaHHOMY MPU3HAKY;
— TMPUKUIBIBATH pa3Mepbl GUTYpHI, €€ AJIEMEHTOB; MOHUMAaTh CMBICI 3aBUCUMOCTEH M MaTeMaTHUYECKUX
OTHOLIECHUH, OTIMCAaHHBIX B 33/a4€;
— pa3nuyaTh U UCIIOJIb30BATh Pa3HbIe MPUEMBI U aJITOPUTMbI BBIYUCIICHUS;
—  BbIOMpaTh MeETOJA peuleHus (MOJEIMPOBAHUE CUTYyallMH, Iiepedop BapuUaHTOB, HCIOJIb30BAHUE
aJIToOpUTMa);
— COOTHOCHUTH Hayallo, OKOHYAHHE, TPOJAOIKUTEIBHOCTh COOBITHS B MIPAKTHUECKOW CUTYAIH; COCTABIIATh
psia uucen (BEeJIMYHH, TEOMETPUUYECKUX (PUTYp) MO CaMOCTOSTENBHO BHIOPAHHOMY MPaBUITY; MOJIECIUPOBATH
IPEJJIOKEHHYIO TPAKTUUYECKYIO CUTYALINIO;
— yCTaHaBIUBAaTh MOCIEA0BATEIBHOCTh COOBITUH, IEUCTBUI CIOKETAa TEKCTOBOM 3a/1a4H.
Pabota ¢ undopmanmeii:
— 4YHUTaTh UH(OPMALIKIO, TPEJICTABICHHYIO B Pa3HBIX opMax;
— U3BJIEKATh U UHTEPIIPETUPOBATH YUCIIOBbIE JaHHBIE, IPECTABICHHbIE B TA0NMIIE, HA IUAarPaMME;
—  3aloNHATH TaONHIBI CIOXKEHHS W YMHOXCHHS, JOMOJHATh JaHHBIMU YepTeX; yCTaHABIMBAThH
COOTBETCTBUE MEKY Pa3IMUHbIMU 3alUCSIMU PEIICHUS 33/1a4H;
— HCIOJIb30BaTh JAOIOJIHUTENbHYIO JIUTEPATYPY (CIPAaBOYHUKH, CJIOBAPH) [IIsl YCTAHOBICHUS U
IIPOBEPKU 3HAYEHUS] MATEMAaTUYECKOT0 TEPMHUHA (IIOHSTHUS).
YHuBepcalbHbIEKOMMYHUKATHBHbICY4eOHbIC1eHCTBUSA:
— HCIOJIb30BaTh MaTEMATUYECKYI0 TEPMUHOJIOTHIO JIUIsl OMUCAHMs OTHOILLIEHHUH U 3aBUCUMOCTEH];
— CTPOUTH PEYEBBIEC BHICKA3BIBAHUS AJIS PELLEHUS 3a1a4; COCTABIATh TEKCTOBYIO 3a/1a4y;
— OOBSACHATH HA MPUMEpPaX OTHOIICHUS «OOJIBIIE/MEHBIIE HA ... », «OOJBIIE/MEHBIIE B ... », «PABHOY;
HCII0JIb30BAaTh MAaTEMAaTUYECKYI0 CUMBOJIMKY JIJISl COCTABJICHUS YHCIIOBBIX BBIPAKEHUH;
— BBIOMpATh, OCYIIECTBIATh NEPEXO OT OJHUX €IUHUL] HW3MEPEHUS BEIUUYHMHBI K APYTUM B COOTBETCTBUU
C IIPAKTUYECKON CUTYaLIUEH;
— y4acTBOBaTh B OOCYXJECHUH OIMIMOOK B XOJ€ U PE3YyJIbTaTe BHIIIOJHEHUS BBIYUCIICHUS.
YHUBepcallbHbIEPETYIATUBHbICYUeOHbICACHCTBHS:
— TMPOBEPATH XOJ U PE3YyJIbTaT BBIIIOJHEHUS AEUCTBHUS;
— BECTHU IIOUCK OLIMOOK, XapaKTepU30BaTh UX U HCIIPABIIATH;
— (QopMynHpoBaTh OTBET (BBIBOJ), TOATBEPKIATH €r0 0OBSICHEHUEM, pacuETaMu;
— BBIOMPATH M UCIIOJIB30BATh PA3IMUHbIC TPUEMBI IPUKHUIKH U TPOBEPKU MPABUILHOCTH BHIYUCIICHHUS;
— MPOBEPATH MOJHOTY U MPABIIBHOCTH 3aMIOJTHEHMSI TAOJIUIL CII0KEHHSI, YMHOXKEHHUS. .
CoBMeCTHasAESTENBHOCTD:
— npu paboTe B TpyIIie WM B Nape BBHINOIHITH MPEUIOKEHHbIE 3a/laHusl (HaXOJUTh pa3Hble pPEIICHHUS;
OTIpeNieNIATh C MOMOUIbIO HHU(POBBIX M AHAIOTOBBIX NMPHOOPOB, M3MEPUTENIBHBIX MHCTPYMEHTOB [UIMHY,
Maccy, Bpemsi);
—  JIOTOBapUBaThCcid O pacHpelesieHMH OOS3aHHOCTEH B COBMECTHOM TpPYAE, BBIIOJIHATH POJIU
PYKOBOJUTENS, HOTYMHEHHOTO, C/IEp’)KaHHO MPUHUMATh 3aMeuaHus K CBOel paboTe;
— BBINOJHATH COBMECTHO MIPUKHJIKY U OLIEHKY Pe3yJIbTaTa BHIOJHEHUS 00IIel paboThI.
4 KJIACC
Uucna v BETUYUHBI
Yucna B mpezenax MWUIMOHA: YTEHME, 3aIUCh, MOpa3psAHOE CpaBHEHHE yropspodenue. Ywuco,
Oosblee WM MEHbILIEe JAHHOTO YUCIIa Ha 3aJJaHHOE YHCIIO PAa3pSAIHBIX €AMHULL, B 33JJaAHHOE YHCIIO Pa3.
BennuuHbl: cpaBHEeHHE 0OBEKTOB 110 Macce, AJIMHE, MIOMAA1, BMECTUMOCTH.
EnnHMLIBI MacCchl — LIEHTHEDP, TOHHA; COOTHOILIEHUS MEX/ly €AMHULIAMHU MACCHI.
Enunuiel BpeMenu (CyTKH, Helemsl, Mecsll, TOJ, BEK), COOTHOIIEHUE MEXKIY HUMHU.
Enununel jivHbel (MUUIMMETP, CAHTHUMETP, ACLUMETP, METpP, KWIOMETp), IUIOWAAu (KBaapaTHBIA METp,
KBaJPAaTHBI CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KUJIOMETPHI B Yac, METPhl B MUHYTY, METPHI B
CEKYH]ly); COOTHOIIEHNE MeXy eaquHunamu B npegenax 100 000.



Jlonst BeMMUMHBI BpEMEHU, MACChI, JUTUHBI.

ApudmernueckueaeicTBUS

[TucekmMeHHOE CllOKEHHE, BBIYMTAHHME MHOTO3HAUYHBIX 4YHCENl B Mpeaenax MuWuiMoHa. IluceMeHHoe
YMHOXXEHHUE, JIeJIeHHEe MHOTO3HAUHBIX YHCENl Ha OJHO3HA4YHOE//By3HauHoe uucio B mpeaenax 100 000;
JeJIeHUe ¢ ocTaTKkoM. YMHoKeHue/nenenue Ha 10, 100, 1000.

CaoiicTBa apu(MeTHYeCKUX NEHCTBUI M UX MPUMEHEHHE JJIs BhIUMCICHHNA. [IoMCK 3HaYeHUs YHCIOBOTO
BBIPAXEHUSI, COJepKalero Heckoybko AerctBuil B npenenax 100 000. ITpoBepka pe3ynbraTa BRIYUCICHUH,
BTOM YHCJIE C TIOMOILBIO KAJIBbKYJISATOpPA.

PaBeHcTBO, conepkaiee HEU3BECTHBIH KOMIIOHEHT apU(METHYECKOro JCWCTBUS: 3alllCh,

HaXO0X/I€HNE HEU3BECTHOIO KOMIIOHEHTA.

YMHOKEHUE U JIeJICHUE BETMYMHBI Ha 0JIHO3HAYHOE YHCIIO.

TekcToBpIe3agaun

PaboTa ¢ TekcToBOl 3amadeil, pelieHHe KOTOPOW COIEPKHUT 2—3 NEHCTBUS: aHAIN3, NMPEJCTaBICHUE Ha
MOJIe/IM; IIJIAHUPOBAaHUE W 3alMCh PEIIEHUs; MPOBEpKa pEIIEHUS M OTBEeTa. AHAIU3 3aBUCUMOCTEH,
XapaKTepU3YIOIIMX  MPOLECChl:  IBMKEHUS  (CKOpOCTb, BpeMsi, NpPOHIEHHBIH MyTb), pPaOOTHI
(TPOM3BOAUTENBHOCTD, BpeMsi, 00bEM pabOTh), KYIUIA IPOAAXH (IIeHa, KOJIUYECTBO, CTOUMOCTh) U PELICHHUE
COOTBETCTBYIOIIMX 3ajay. 3a/layl Ha YCTAaHOBIIEHUE BPEMEHU (HA4ajo, MPOJOJIKUTEIbHOCTh U OKOHYAHUE
coOBITHSI), pacu€Ta KOJIMYECTBA, PACX0/1a, U3MEHEHUS. 3a/1auil Ha HaXO0XKJICHUE J10JI BEIMYUHBI, BETUUYUHBI
no e€ none. Pa3Hble crocoObl peleHus HEKOTOPhIX BUAOB M3YyUeHHBIX 3aaad. OdopmieHue pemieHus mno
JEHCTBUAM C MOSICHEHUEM, I10 BOIIPOCaM, C IIOMOILBIO YUCIOBOTO BhIPAXKEHHUS.
[TpocTpaHCTBEHHBIEOTHOILIEHUSI M T€OMETPUUECKHEPUTYPBI

Harnsannele npencraBiaeHuss 0 CHMMETPUU.

OKpy>KHOCTb, KPYT': pacrio3HaBaHUE U HM300pakeHUe; MOCTPOSHUE OKPYKHOCTU 33JaHHOTO paguyca.
[TocTpoeHre n3ydeHHBIX TEOMETPHUECKUX (DPUTYD C TIOMOIIBIO IMHEHKH, YrOJbHHUKA, TUPKYIISL.
[TpocTpaHcTBeHHBIE TeoMeTprueckue (GUrypsl (Tena): map, Kyo, HUIUHAP, KOHYC, MMpaMKIa; pa3iuieHue,
Ha3bIBaHUE.

KounctpynpoBanue: pasbuenue purypsl Ha MpsSMOYTOJBHUKHU (KBaapaThbl), cOcTaBlieHUuEe (GUTYp W3
IPSIMOYTOJIBHUKOB/KBaIpaTOB.

[Tepumetp, momaab GUrypsl, COCTABIEHHONW U3 IBYX, TPEX MPSAMOYTOJILHUKOB (KBaJIpaTOB).
Marematuueckas nHhopmanus

Pabora c yTBep>KIACHHSIMH: KOHCTPYMPOBaHUE, MPOBEpPKAa HCTUHHOCTU; COCTABJICHHE W TPOBEpKa
JIOTHYECKUX pacCyKJI€HUH NpU peleHNH 3a/1a4.

JlaHHbIE O peanbHBIX NpOLECCax U SIBICHUSAX OKPYXKAIOIIEr0 MHUpa, NPEICTaBIIEHHbIE Ha JIuUarpammax,
cxemax, B Tabmuiax, Tekctax. COop mMareMaTH4eCKuX MaHHBIX O 3aJlaHHOM OOBEKTe (YuCie, BEIUYHHE,
reoMmerpuueckoii ¢urype). I[lonck mHbopManuu B chopaBoOYHOU JIUTepaType, cetu HWHTepHer. 3amuch
uH(pOpMaluU B IPEUI0KEHHOM Ta0uIle, Ha cTOI0YaTol AuarpaMMme.

JlocTynHble 3JEKTPOHHBIE CpeicTBa OOYy4YeHMs, MOCOoOUs, TpPEHaXEPbI, HX MCIOJIb30BaHUE MOJ
PYKOBOJCTBOM Iiefiarora U camocTtositenbHo. [IpaBuia 0e3onacHoi paboThl ¢ 3J€KTPOHHBIMU UCTOYHUKAMU
uHpopManuu  (dMekTpoHHas (opma yueOHHKA, ODIEKTPOHHBIE CIOBAapu, OOpa3oBaTENbHBIE CAUTHI,
OpUEHTUPOBAaHHBIE HA JIETEH MIIAJIIIETO IIKOJIBHOIO BO3pacTa).

ANTOPUTMBI pelIeHHs YI€OHBIX U MPAKTUYSCKUX 3a]1a4.

YHuBepcanbHble yueOHbIE AEHCTBUS

YHuBepcalbHbIe MO3HABATEIbHBIC YIEOHbIE IEHCTBUS:

— OPHUEHTUPOBATHCS B U3YUYEHHOM MaTeMaTHYeCKON TEPMUHOJIOTUH, UCIIOIB30BaTh €€ B BBICKA3bIBAaHUIX U
pacCcyXIEeHHUSIX;

— CpaBHHMBaThb MaTeMaTH4eCcKHe OOBEKTHl (YUClla, BEIMYUHBI, T€OMETpUYEeCKHue (UTypbl), 3aMHUCHIBATh
MpU3HAK CPAaBHEHUS; BHIOMpATh METOJ PEIICHUs MaTeMaTU4YeCKOW 3aiayu (QIrOpuTM AEUCTBUS, TPUEM
BBIUMCJIEHHUS], CIOCO0 pEelIeHHUs], MOJIETTUPOBAaHUE CUTYAIlUH, TepeOop BapHaHTOB);

— 0OHapy»XUBaTh MOJIEIH U3YYCHHBIX TEOMETPHUECKUX QUTYDP B OKPYKAIOIIEM MUPE;

— KOHCTPYHPOBAaTh T'€OMETPHYECKYIO (UTYpy, 00JIaaloNIyI0 3aJaHHBIM CBOMCTBOM (OTPE30K 3aJaHHOMN
JUTMHBIL, IOMaHasi ONpPeAeIEHHON IMHBI, KBAJAPAT C 33JJaHHBIM IEPUMETPOM);

— KiaccupuuupoBaTh 00BEKTHI 1O 1 - 2 BRIOpaHHBIM MPU3HAKAM;

— COCTaBJISITh MOJIEJIb MAaTEMAaTHUECKOM 3a71a4u, MPOBEPSITH €€ COOTBETCTBUE YCIOBUSIM 3a/1auu;

— OIpeneNsTh C MOMOIIbI0 HU(POBBIX M aHAJIOTOBBIX NMPUOOPOB: Maccy mpeamera (IJIEKTPOHHBIE U
TUPEBBIE BECHl), TeMmeparypy (TpaayCHHK), CKOPOCTh JBIIKEHHS TPAaHCIOPTHOTO CpencTBa (MakeT
CIIUIOMETPA), BMECTUMOCTB (C TIOMOITHI0 H3MEPHUTEIBHBIX COCYOB).

Pabora ¢ unpopmanueii:



— MpPEeACTaBIATh HH(POPMAIHIO B pa3HBIX (opmax;

—  W3BJIEKAaTh W UHTEPHPETHPOBATh HH(GOPMAIMIO, MPEICTABICHHYIO B TaOiuIle, Ha JHarpaMme;
UCIIO/Ib30BaTh CIPABOYHYIO JIUTEpATypy Ul MOMcKa MHpopMmanuu, B ToM uucie VIHTepHeT (B yCIOBUSX
KOHTPOJIMPYEMOT'O BBIX0/1a).

VYHMBepcalbHbIEKOMMYHUKAaTUBHbICYY€OHBICICHCTBUS:

— HCIIOJIb30BaTh MAaTEMATUYECKYIO0 TEPMUHOJIOTHUIO JIJIS 3allMCH PELICHUS IPEIMETHON WM NPAaKTUYECKOM
3ajauy;

— TPUBOJIUTH MPUMEPHI M KOHTPIIPUMEPHI JUTSI ITOITBEPKACHUS/OTPOBEPIKEHUS BHIBOJIA, TUIIOTE3BI;

— KOHCTPYHMPOBATh, UNTATh YUCIOBOE BHIPAXKECHUE;

— ONMCHIBATh IPAKTHUUECKYIO CUTYALUIO C UCIOIb30BAHUEM U3yUYEHHONW TEPMUHOJIOTHH;

— XapaKTepU30BaTh MaTeMaTHYECKUE OOBEKTHI, SIBIEHUS U COOBITUS C IOMOIIBIO U3YUYE€HHBIX BEJIHUYUH;

— COCTaBJISATh UHCTPYKLUIO, 3aIIUCHIBATH PACCYXKICHUE;

— HMHHULUUPOBATh 00CYKAECHUE PAa3HBIX CIIOCOOOB BBIIOJIHEHUS 3a/JaHHs], IOUCK OLIMOOK B PEIICHUH.
YHUBepcallbHBIEPET YIS TUBHBICYYeOHbICICHCTBHS:

—  KOHTPOJIMPOBaTh IPABUIBHOCTh M IOJHOTY BBIIOJHEHUS AIrOpUTMa apu(pMeTHYecKoro neicrBus,
peleHus TEKCTOBOH 3a/1a41, TIOCTPOCHHUSI TEOMETPHUYECKON (DUTYPBI, U3MEPEHUS;

— CaMOCTOSITEIILHO BBINOJIHATH IPUKUAKY U OLICHKY pe3yJibTaTa U3MEPEHUH;

— HaXOJUTh, WCIPABISITh, MPOTHO3HPOBATH TPYAHOCTH M OIIMOKH M TPYJHOCTH B PEIICHUH Y4eOHOU
3aJauu.

CoBMecTHas A TENbHOCTD:

— Yy4acTBOBaTh B COBMECTHOH J€SITE€IbHOCTH: IOTOBAPUBATHCA O CLIOCO0E PELIeHMs], paclpeeniaTh paboTy
MEXIy 4ICHaMH TpyHmnbl (HampuMep, B Ciy4ae pelIeHus 3aaad, TpeOyrommux mepedopa OOJbIIoro
KOJINYECTBA BAPHAHTOB), COIIACOBBIBATH MHEHMS B XOJI€ MOMCKA JI0KA3aTeJbCTB, BBIOOPA PallMOHAIBHOTO
croco0a;

—  JIOTOBapuBaTbhCs C OJHOKJIACCHUKAMU B XOJ€ OpraHU3alMM IPOEKTHOW paboThl C BeIWYMHAMU
(cocTaBiieHHE pacHHUCaHMsl, MOJACUYET JEHEr, OLEHKAa CTOMMOCTH U Beca MOKYIIKHM, POCT M BEC UEJIOBEKa,
npuOiKEHHAsT  OLIEHKA  PAcCTOSHUM M BPEMEHHBIX  MHTEPBAJIOB;  B3BEIIMBAaHUE, HM3MEpEHHE
TEMIEpaTypbl BO3JyXa M BOJAbI), TE€OMETpUUYECKUMHU (urypamu (BbIOOp (opMbl U JeTanedl mnpu
KOHCTPYUPOBAHMHU, pacuéT U pa3MeTKa, IPUKUJIKA U OLIEHKa KOHEYHOT'O pe3yJIbTaTa).

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

W3yueHne MareMaTHKH Ha YpOBHE HAYaJIbHOTO OOIIEro 0Opa30BaHUS HAMpPaBIEHO HA TOCTH)KEHUE
00y4aroIMMHUCS JIMYHOCTHBIX, METANpeJIMETHBIX M TPEJAMETHBIX pe3yJbTaTOB OCBOEHHUS Yy4eOHOro
npeaMera.
JINMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wusyuenus mnpenmera «MaremaTuka» y oOywatouierocss OyayT chopMHpOBaHbI
CJICAYIOIINE JIUYHOCTHBIE PE3yIbTATHI:
— OCO3HaBaTh HEOOXOMUMOCTh M3YYCHHS MATEeMAaTHKW IS aJanTaliyd K >KU3HEHHBIM CHTYalWsM, JJIS
pa3BUTH OOLIEH KyJIbTYpHl YEIOBEKA,;
—  pa3BUTHUS CIIOCOOHOCTH MBICIUTh, PACCYXIaTh, BBIABHTATh TPEANIONOKEHHS] W JIOKA3bIBaTh WA
OIIpOBEPraTh UX;
—  TpHUMEHATh TpaBWJIa COBMECTHOH JEATENFHOCTH CO CBEPCTHHKAMH, MPOSBISATH CHOCOOHOCTH
JIOTOBAapHUBATHCS, JIUIUPOBATh, CIEI0BATh YKAa3aHUSIM, OCO3HABATH JIMYHYIO OTBETCTBEHHOCTh U OOBEKTUBHO
OILICHUBATh CBOM BKJIaJ B OOILIUI pe3ynbTar;
— OCBauBaTh HAaBBIKM OpraHU3aluy 0€30MacHOro MoBeIeHHs B MH(POPMALIMOHHOI cpee;
— TPHUMEHSATh MAaTEeMATUKY ISl PEIICHUS MPAKTHYECKHX 3a/1a4 B TIOBCEIHEBHOW JKU3HU, B TOM YHUCIIE TIPH
OKa3aHUM OMOIIM OJHOKJIACCHUKAM, JIETSIM MIIAJIIET0 BO3PACTA, B3POCIBIM U OKHUIIBIM JTFO/IM;
— paboTaTh B CUTYalHsSX, PACHIMPSIONINX OIBIT MPHUMEHEHHs] MaTeMaTHUECKUX OTHOIICHUH B peaTbHOMN
KHU3HH, MOBBIIIAIONINX UHTEPEC K MHTEIUIEKTYaJbHOMY TPYJYy U YBEPEHHOCTh CBOUX CHJIaX MpPU PElICHHH
IIOCTAaBJIEHHBIX 3a]1a4, YMEHHE [IPE010JIEBATh TPYAHOCTH;
—  OLIGHUBATh IMpPAaKTHUYECKHEe W Yy4eOHbIE CHUTyallud C TOYKH 3pPEHHS BO3MOKHOCTH TNPUMEHEHUS
MaTEeMaTHKH JIJIs PallMOHAIBHOTO U (PPEKTUBHOTO peIIeHUs] yueOHBIX U KU3HCHHBIX TPOOIIEM;
— OLIEHUBATh CBOM YCIIEXH B U3yYCHUH MaTeMaTHKH, HAMEeUaTh IyTH YCTPAHEHUS TPYAHOCTEH
— CTPEeMHTbCS YIIIyOJsTh CBOM MAaTEeMAaTH4ECKHE 3HAHMS M YMEHUs; I0JIb30BaThCsl pa3HOOOpa3HbIMU
UH(POPMALIMOHHBIMUA CPEICTBAMH ISl PEIIEHUS MPEIOKEHHBIX U CaMOCTOSITEIbHO BBHIOPAHHBIX Y4EeOHBIX
npo0Jem, 3a1ad.
METAIIPEAMETHBIE PE3YJIbTATbBI



K xoniy o0ydeHust y ooydarormierocsi GopMHPYIOTCS CICTYIONTHUE YHUBEPCAbHBIC yUeOHBIC ICHCTBHUS.
YHUBepcallbHbIE MO3HABATEIbHBIC YUeOHBIE ICHCTBHS:

1) ba3oBbie moruueckue NeUCTBUS:

— YCTaHaBIIMBATh CBS3U M 3aBHCUMOCTH MEXIy MaTEeMAaTHUYECKUMHU OOBEKTaMH (YacTh-IEJI0e; MPUIHHA-
CJIEJICTBUE; IPOTSHKEHHOCTD);

— TpUMEHATHh 0a30BbIE JIOTMYECKHE YHUBEpPCAIbHBIC NEHCTBHA: CpaBHEHME, aHANU3, KiaccuuKarus
(rpynmupoBKka), 00001IeHIE;

— mnpuoOperarh MpakTHYeCKHe rpaduueckue W U3MEPUTEIbHBIC HABBIKM JUISI YCHCIIHOTO pPEIICHUS
yueOHBIX U JKUTEHCKUX 3a/1a4;

— TPEICTaBIATh TEKCTOBYIO 3a/1a4y, €€ pelIeHne B BUAE MOJICNIN, CXEMBI, apU(METHIECKOH 3amncH, TeKCTa
B COOTBETCTBHUU C IIPEIJIOKCHHOW y4eOHOH TTPOOIEMOi.

2) bazoBbiencciieoBaTeIbCKUEACHCTBUS:

— MPOSABIATH CIOCOOHOCTh OPUEHTUPOBATHCS B yUeOHOM MaTepHalie pa3HbIX paseioB Kypca MaTeMaTHKH;
— TIOHHUMATh M AJIEKBATHO HCIIOJIb30BaTh MAaTEMaTHUECKYI0 TEPMUHOJIOTHIO: Pa3INyaTh, XapaKTepPH30BaTh,
MCIIOJIb30BATh JJISl PELIeHUS Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

— TPUMCHSTHh U3YyYCHHBIE METO/bI TIO3HAHUS (M3MEpPEHUE, MOICTUPOBaHNE, IEPeOOp BAPUAHTOB)

3) Pabora ¢ nundopmarnueii:

— HaxOIWTh M WCIOJB30BaTh JUISI PEUICHUs Y4eOHBIX 33Jad TEKCTOBYIO, TpaduyecKyro MHPOPMALUIO B
pa3HbIX UCTOYHUKAX UH()OPMALIMOHHON CPEJIBI;

— YHTaTh, HHTEPIPETUPOBATH I'paUUECKU MPEACTABICHHYIO HHPOPMAIUIO (CXeMy, TaOIUILy, TharpaMmmy,
JIPYTYIO MOJIETIh);

—  TPEICTaBIATh MHPOPMALUIO B 3aJaHHON (opme (ZONMOIHATH TaOMUIy, TEKCT), (OPMYIHPOBATH
YTBEpPXkKACHHE 110 00pas3ily, B COOTBETCTBHH C TPeOOBaHHUIMH Y4eOHOM 3a/1a4H;

— TNPUHUMATH MpaBHa, OE30MIACHO HCIIONL30BaTh IMpeUlaraeéMble 3JIEKTPOHHBIE CPEICTBA U MCTOYHUKHU
uHpopmanuu.

YHUuBepCcATbHBICKOMMYHHUKATHBHBICYICOHBIC ICHCTBHUS

— KOHCTPYHPOBATh YTBEPKJICHUS, IPOBEPSITh UX HCTUHHOCTD;

— CTpPOUTH JIOTUYECKOE PACCYXK/ICHUE;

— HCIOIIb30BaTh TEKCT 3aAaHUS ISl OOBSICHEHHUS CII0Cc00a 1 X0Jia pEIeHUs MaTeMaTHUeCKOH 3a1auu;

— (opMynHpOBaTH OTBET;

— KOMMEHTHPOBATh MPOIECC BBIUUCICHUS, MOCTPOCHHS, PEIICHHs; OOBSCHATH MONYUYEHHBIH OTBET C
HCTIOJIb30BaHUEM M3YYEHHOW TEPMUHOJIOTHH;

— B Mpollecce AUATIOroB MO OOCYXACHUIO W3YYEHHOTO Marepualia — 3aJaBaTh BOIPOCHI, BHICKA3HIBATh
CYXKJICHWSI, OI[EHUBATh BBICTYIUICHUS YYaCTHUKOB, MMPUBOJIUTH JTOKA3aTEIbCTBA CBOCH MPABOTHI, MPOSIBIISITH
STUKY OOIIICHUS;

— CcO3JaBaTh B COOTBETCTBMU C Y4eOHOH 3amadell TEKCTHI pa3HOrO BUAA - OIMUCAHHWE (HAIpHUMep,
reoMeTpuuecKkoil purypsl), paccyxkaeHue (K MpuMepy, MpH PElIeHUU 3a1adu), HHCTPYKIHS (Hampumep,
U3MEpEHHE JITMHBI OTPE3KA);

— OPHUEHTHUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOIUTH, TOMOIHSTh, UCTIPABISATE 1e()OPMUPOBAHHBIE;

— COCTaBJIATH 10 AaHAIOTHH; . CAMOCTOSITEIBHO COCTABJIATH TEKCTHI 33/JaHWM, aHAJIOTHYHBIC THUIIOBBIM
U3YYCHHBIM.

YHUuBepcallbHbBIC PETYJIATHBHBIC YICOHBIC ICHCTBUS:

1) Camoopranuzanus:

— TUIAaHUPOBATH ATAITBI MPECTOSIICH padOTHI, ONIPEIEIATH MOCIEA0BATEIFHOCTh YICOHBIX JeHCTBUH;

— BBINOJHATH MpaBuiia O0E30MaCHOTO HCIIOJIB30BAHUS YIIEKTPOHHBIX CPEJICTB, MPEATaraeéMbIX B MPOIIECCE
00yJeHwusI.

2) CaMOKOHTpOJIb:

— OCYIIECTBISITH KOHTPOIIb TIPOIIECcCa U PE3yiIbTaTa CBOEH MeATeTbHOCTH, 00BEKTHBHO OIEHUBATH MX;

— BBIOMpATH U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CIIOCOOBI ICHCTBUIA;

— HaxoJuTh OMMOKHU B CBOEH paboTe, yCTaHABIMBATH MX MPHUYMHBI, BECTU TMOUCK MyTEH MPEOOJICHUS
OLINOOK.

3) CamoorieHka:

— TpeaBUACTh BO3MOXXHOCTh BO3HHUKHOBEHHSI TPYAHOCTEH M OMIMOOK, MpelycMaTpUBaTh CIIOCOOBI UX
npeaynpexacaus (GopMyTHMpoOBaHHE BOMPOCOB, OOpalieHue K y4eOHUKY, IOMOJHUTEIBHBIM CPEICTBAM
o0ydeHus1, B TOM YHCIIE JIEKTPOHHBIM);

— OIICHMBATh PAI[MOHAJILHOCTh CBOMX JACWCTBUM, AaBaTh UM Kaue€CTBEHHYIO XapaKTEPUCTHKY.
CoBMeCTHasACSITETLHOCTD:



— y4acTBOBaTh B COBMECTHOM AEATENBbHOCTHU: paclpeseNaTh paboTy Mexay WieHaMU IPyMIbl (Hanpumep,

B CJIydae pelIeHus 3a/1a4, TpeOYIoMX nepedopa 60IbIIOro KOJIMYECTBa BAPHAHTOB, IPUBEICHHS IIPUMEPOB

1 KOHTPIIPUMEPOB);

— COIJIacOBBIBATH MHEHHS B XOJI¢ TIOMCKA JIOKa3aTeNIbCTB, BHIOOpA PALMOHAIBHOTO CIIOCO0a, aHaIu3a

nHpopmanuu;

— OCYUIECTBJISTh COBMECTHBIM KOHTPOJIb U OIICHKY BBINOJIHAEMBIX JCHCTBHM, MPEIBUAECTH BO3ZMOKHOCTh

BO3HUKHOBEHUS OLIMOOK U TPYIHOCTEH, MpeycMaTpUBaTh IMyTH UX MPELyPEKICHHUS.

NPEAMETHBIE PE3YJIbTATbBI

1 KIIACC

K konmy o0ydenus B 1 kacce 00y4aromuicss HAy4YUTCS:

— 4UTaTh, 3alIUCHIBaTh, CPABHUBATh, ynopsaouusate uucia ot 0 po 20;

— IIEPECUUTHIBATH PA3IMUHbIE OOBEKTHI, YCTAHABINBATH OPSAKOBBIM HOMEpP O0OBEKTA;

— HaxOJUTh YyKcia, O0IbIINEe/MEHbIINE JAHHOTO YHCia Ha 3a/1aHHOE YHCIIO;

— BBINOJHATH apH(PMETHUYECKUEe JICHCTBHS CIOKEHUS M BbIUMTaHHUA B npeaenax 20 (ycTHO M MHChMEHHO)

0e3 mepexosa uepe3 JECATOK; Ha3blBaThb M Pa3InyaTh KOMIIOHEHTBHI JEHCTBHM CIIOXKEHMs (Claraemsle,

CyMMa) U BBIYUTaHUS (YMEHbLIAEMOE, BEBIYUTAEMOE, Pa3HOCTBD);

— pemaTh TEKCTOBBIE 33Jaud B OJHO JEHCTBHE Ha CJIOKEHUWE U BBIYMTAHUE: BBIICIATH YCIOBUE U

TpeboBaHue (BOIpPOC);

—  CpaBHHUBaTb OOBEKTbl MO JUIMHE, YCTaHaBIMBas MEXAY HUMH COOTHOILEHHE JUIMHHEEe/Kopoue

(BBITIIE/HIDKE, TIIHPE/yKE);

— 3HaTh M UCHOJb30BaTh €IMHUILY JUIMHBI — CAHTHMETD; U3MEPSTh JJIMHY OTpE3Ka, YEPTUTh OTPE30K

3a/laHHOM JUTMHBI (B CM);

—  pazauuaTh u4HMCcIOo W LIUdpy; pacno3HaBaTh TIeOMETpUYecKHe (QUIyphl: KpYyr, TpPEyroJbHUK,

IPSIMOYTOJIBHUK (KBaJApaT), OTPE30K;

— YCTaHaBJIMBATh MEXJAy OOBEKTaMHM COOTHOILEHMs: CJIeBa/CIpaBa, Jayblie/Onuike, MEXIy, nepen/3a,

HAI/TIOL;

— pacrio3HaBaTh BepHble (MCTHHHbBIE) U HEBEpHbIC (JIOXKHBIE) YTBEPXKAECHUS OTHOCUTEIBHO 3aJlaHHOTO

Habopa 0ObEKTOB/TIPEAMETOB;

— TpYHNIHUpPOBaTh OOBEKTHI M0 33]aHHOMY MTPU3HAKY; HAXOAUTh U Ha3bIBaTh 3aKOHOMEPHOCTH B PAAY

00BEKTOB ITOBCETHEBHOM JKHM3HH;

— pa3nuyaTh CTPOKM M CTOJNOIBI TaOiMIlbl, BHOCUTh JaHHOE B TAOJMIly, W3BJIEKaTh JAHHOE/JIaHHBIC W3

TaOIUIIBL;

— CpaBHMBaTh JiBa 00BbEKTa (UKcia, reoOMeTpudeckue (pUrypsl); pacupeaensiTh OObEKThI Ha JIBE TPYMIIbI IO

3a/laHHOMY OCHOBAHHUIO.

2 KJIACC
K KOHITY oOyueHus BO 2Knacce oOyuaromuics HAy4YUTCS:
— YuTaTh, 3alUChIBaTh, CpPaBHUBAaTh, YNOpsJOoYMBaTHL uucia B mpexpenax — 100;
— HaXOJUTh YKCIO OOJbIIee/MEHbIIIeEe JTaHHOTO YHCIIa Ha 3ajaHHoe uucio (B mpenenax 100);

Oosnblee JTAHHOTO qucia B 3aJJaHHOE YHCII0 pa3 (B npenenax 20);
— YCTaHaBJIMBaTh M COOJIIO/ATH MOPSAJIOK MPHU BBIYMCIECHUU 3HAYEHHUS] YHCIIOBOTO BBIpa)KEeHUs (CO
CcKoOKamu/0e3 CKOOOK), coAeprKalllero IeHCTBUS CIOXKEHUS W BbluMTaHus B mpenenax 100;
— BBINOJHATh apu(pMETHUECKHE NEUCTBUA: CIIOKEHHWE M BbluMTaHue, B mpenenax 100 ycTHo u
NUCbMEHHO; YMHOXKEHUE U JieJieHne B npeaenax 50 ¢ UCroib30BaHUEeM TaOIUIbl YMHOXKEHUS; — —

Ha3plBaTh W PA3JIM4aTh KOMIIOHEHTHI JI€HCTBHH YMHOXEHHUS (MHOXXUTEIH, IPOHU3BEICHUE);ICTICHHS
(menumoe, JEJIATEND, 4acTHOE);
— HaXOJUTh HEW3BECTHBIH KOMIIOHEHT CIIO’KEHUS, BHIUMTAHHS, WCIIOJIH30BATh TPU BBITOTHEHUN
NPAaKTUYECKUX 3aJaHui eIUHHIBI BEIMYUH JJIUHBl (CAaHTUMETp, JeUHUMETp, MeETp), Macchl

(xunorpamm), BpeMeHu (MUHYTa, 4ac); CTOUMOCTU (pyOib, Komeika); mpeoOpa3oBbIBaTh OJHU €IUHUIIBI

JTAHHBIX BEJIMYHMH B IpYTHE;
— ONPEAENATh C OMOIIBIO U3MEPUTEIBHBIX HHCTPYMEHTOB JUIMHY; ONPEAEATh BPEMs ¢ IOMOILBIO
YacoB; BBINOJIHATh NPUKHUIKY M OLEHKY pe3ylibTaTa H3MEpPEHHIi;CPaBHUBATH BEIMYUHBI JUIMHBI,

MAacchl, BPEMEHHU, CTOMMOCTH, YCTaHABJIMBAs MEXIYy HHUMH COOTHOIICHHE «OOJBIIEC/MEHBIIIE Hay,
— pemaTL TEKCTOBBIC 3aJa4yl B OAHO-IBa I[eﬁCTBH}II Hpe,Z[CTaBJISITB 3a,uaqy (KpaTKaH 3aI1uChb,
PHCYHOK, Tabnuia W Ipyras MOJICITb );
— HJ'IaHI/IpOBaTB X0 peH_ICHI/IH TGKCTOBOﬁ 3aa4yu B JIBa I[CﬁCTBHSI, O(I)OpMJISITL €ro B BHAC
apuhMeTUIECKOTrOo JIeNcTBUA/NeHCTBIM, 3aII1CHIBATE OTBET;

— pasnIuyaTh U Ha3bIBaTh T€OMETPUUYECKHE (PUTYPBI: IPSMOHN YTrOJI;IOMaHyt0, MHOTOYTOJIbHUK;



BBIJICJISATh cpenu YEThIPEXyTrOJbHUKOB IPSAMOYTOJIbHUKH, KBaJ[paThl;
— Ha Oymare B KJETKy H300pakaThb JIOMaHyI0, MHOTOYTOJIbHUK; YEepPTHTb IMpPSIMOH yrod,
IPSMOYTOJIbHUK c 3aJJaHHBIMU JUIMHAMU CTOPOH;
— HCII0JIb30BaTh TUISL BBITIOJTHEHUS IIOCTPOEHUN JUHENKY, YTOJIBHUK;
—  BBINOJHATh W3MEPEHUE JJIMH PEaJbHbIX OOBEKTOB C IOMOIIBIO JMHEHKH; HAXOIUTh UIMHY

JIOMaHOM, cocrosilmied M3  JIBYX-TpEX  3BEHbEB, IEPUMETP  MPAMOYrojbHUKAa  (KBajpara);
— pacro3HaBaTh BEepHblE (MCTHHHBIC) U HEBEpHbIE (JIOKHBIE) YTBEPXKAECHHUS CO CIOBAMH «BCE»,
CKKJIBIN;

— IPOBOJIUTH  OJHO-ABYXIIAroBBICJIOIMYECKHE  PACCYKAECHUS M JelaTb  BBIBOJbI;
— HaXOIUTh OOLMI TpPU3HAK TPYIIbl MaTeMaTHUYECKUX OOBEKTOB (YUCEN, BEIMYMH,

F€OMETPUUECKHUX buryp);

— HaXOIUTh  3aKOHOMEPHOCTb B  pPSAy OOBEKTOB  (Yucell, TeOMETpUYECKUux  Guryp);

—  IpeACTaBIATh MHGOPMALMUIO B 3aJaHHON (opMme: JONOJHATh TEKCT 3aJayd 4MCIaMH, 3aloJIHATh

CTpOKy/cTONOeI TaONMMUIbI, yKa3blBaTh YHCJIOBBIC JaHHBIE HA PHCYHKE (M300paKCHHHM TE€OMETPUYECKHUX

uryp);

CpaBHMBATh IpynIbl 00BEKTOB (HaxonuTh o0mee, pa3anyHoOE);

—  oOHapyXHBaTh MOJCIIM TEOMETPUYECKUX (GUTyp B OKPYXKAIOUIEM MHpPE; MOAOHpaTh IPUMEPHI,

HOATBEPKAAIOIINE CyXJIeHUE, OTBET;

— COCTaBJIATh (TOTIOTHSITB ) TEKCTOBYIO 3amayqy;
— TIPOBEPSTH MPABHILHOCTH BHIYUCICHUH.

3 KJIACC

K KOHITY oOyudeHus B 3 KJ1acce oOyuarouiics Hay4YUTCS:

— YuTaTh, 3allUCbIBaTh, CpPaBHUBAaTh, YHOPSAOYMBaTH uucia B mpexenax  1000;
— HaxXOAWTh YUCIIO OOJbIlIee/MEHbIIEE JaHHOTO YHCIA Ha 3aJaHHOE YHCIIO, B 3aJJaHHOE YHCIIO pa3
(B npeaenax 1000);
— BBINOJHATH apu(METHICCKUE NESHCTBUS: CIOXKCHHE U BhrunTanue (B npeaenax 100 — yctHo, B
npenenax 1000 — muceMeHHO); YMHOXKEHUE U JIeIeHHe Ha OHO3HauHoe uncio (B mpegenax 100 —
YCTHO 51 MUCBbMEHHO);
—  BBIIOJHATH JCWCTBUS YMHOKE€HME M JeneHue ¢ uucnamu 0 u 1, meneHue c ocTaTtkowm;
— yCTaHaBIMBaTh M COONIIO/IaTh MOPSAJOK JEWCTBUN NpPHU BBIUKUCICHUM 3HAUYEHUS YHCIOBOTO
BbIpakeHUsI (co ckoOkamu/6e3 CKOOOK), cojepxkalero apudmerudyeckue JEHCTBHS — CIIOKEHUS,
BbIUWTAHUS, YMHOXKE€HHUS W JEJIEHUS; WCIIOJIb30BaTh IPH BBIYUCIECHUAX MEPEMECTUTENIbHOE W
COUETaTENIbHOE CBOICTBa CIIOXKECHMUS;
— HaXOJUTb HEU3BECTHBII KOMIIOHEHT apudmeTnyeckoro NeiCTBUS;
— MHCIOJb30BaTh MPHU BHINOJIHEHUU MPAKTHMUYECKUX 33/laHUIl U peIleHUM 3aJad eIUHHIbL: JUINHBI
(MMJUTMMETpP, CAaHTUMETp, ACLUMETP, METp, KWJIOMETpP), Macchl (rpamm, KHJIOrpaMM), BpEeMEHU

(MuHYyTa, yac, CeKyH/Ia), CTOMMOCTH (kometika, pyOIb),
— peoOpa3oBEIBATh OJTHH €IUHUILIBI JTAHHOU BEJTMYHNHBI B TpyTHE;
— ONpeneNsaTh C MOMOIIBIO MU(PPOBLIX U AaHAIOTOBLIX MPUOOPOB, U3MEPUTEIBHBIX WHCTPYMEHTOB
JUTHHY, Maccy, BpeMS;
— BBITIOJIHATH TIPUKUIKY u OLICHKY pe3ynbrarta U3MEpEeHHI;

— OMpeAeNsATh NPOJOKUTENIBHOCTh COOBITHS; CPAaBHUBATh BEIMYMHBI JJIMHBI, TUIOMIAIH, MAcChl,
BPEMEHHU, CTOMMOCTH, YCTAaHaBIHMBas MEXIY HHMHU COOTHOIIEHHE «OoJbIle/ MEHBIIEe Ha/By;
— Ha3bIBATh, HaxOJ/IUTh JIOJTO BEJINYMHBI (monoBuHa, YEeTBEPTh);
— CpaBHMBATh BEJIMYMHBI, BBIPAJKECHHBIE JIOJISIMU;
— 3HaTh W MCIOJIb30BATh MpPH PEIIEHUH 337ad M B MPAKTUUYECKUX CUTyalusx (IOKYIKa TOBapa,
OlpeNielIeHue  BPEMEHHW,  BBIOJHEHHE  pacu€ToB)  COOTHOLIEHHWE  MEXIy  BEIMYMHAMU;
— BBIIOJIHATH CIIOKEHUE W BBIYUTAHUE OJHOPOJHBIX BEIMYHMH, YMHOXXCHUE U JEJICHHUE BEIMYHHBI

Ha OJIHO3HA4YHOE YUCIIO;

— pemaTte 3aadd B OJHO, [BA JCWUCTBHA: INPEACTABIATh TEKCT 3alayd, IJIAaHUPOBATh XOJ PELICHUS,

3alMCBIBaTh PELICHHWE U OTBET, aHAIM3HMPOBATH pElIeHHE (HCKAaTh OPYroil crocod pelieHus), OleHUBATh

OTBET (ycraHaBiIMBaTh ero PEAINCTUYHOCTD, IIPOBEPSTH BBIUUCIICHUS);
—  KOHCTPYUpPOBaTh MpPSMOYIOJbHUK W3 JaHHBIX (GUryp (KBaapaTroB), HAEIUTh MNPSMOYTOJIbHUK,
MHOTOYT'OJIbHUK Ha 3a/laHHBIC 4acTy;

— CpaBHHBaTh (QUIYpbl TIO IUIOMAAN (HAJOXKEHWE, COMOCTABICHUE YHCIOBBIX 3HAYCHHN);
— HaXOAWTh MEPUMETP MPSAMOYTOJbHHKA (KBaApara), IJIOMaab MPIMOYTOJbHUKA (KBaapaTa), UCIOJIb3YsI
NPaBUJIO/AITOPUTM;



— pacmo3HaBaTh BEpHbIE (MCTHHHBIE) W HEBEpHBIC (JOXKHBIE) YTBEPKIACHHS CO CJIOBaMHU:

«BCE»,«HEKOTOPHIEY, «», CKQOKIIBII, «eCIH.. ., TO...»;
— (dopmynupoBaTh yTBEpKIeHUE (BBIBOJ), CTPOUTH JIOTHYECKHE PACCYKIeHHUs (OIHO/IBYXIIAroBhIe), B
TOM qucJe C HUCIIOJIB30BAHUEM HU3YUCHHBIX CBA3O0K,

— KJIaCCU(UIMPOBATh OOBEKTHl MO OJHOMY, JBYM IIpU3HAKaM; U3BJIEKAaTh M HCIOJIb30BATh
UHPOPMALIMIO, TPEACTABICHHYI0 B TaOMUIAX C JaHHBIMH O pEAIbHBIX TIpOLECCax M SBJICHUAX
OKpy)XKarolllero Mupa (Hampumep, pacmucaHue, pexXUM padoTbl), B MpeAMeTax IOBCEAHEBHOU

KU3HU (manpumep, SIPIIBIK, ITUKETKA);
— CTPYKTYpUpOBaTh  HMHGOpMALMIO:  3alOJHATH  [pocTeimme  Tabnuuel 1o oOpasiy;
— COCTaBJISITh IU1aH BBIIIOJIHEHUS y4eOHOro 3a/1aHus u CJIeZIOBaTh emy;
— BBINOJIHATh necrBus o ITOPUTMY;;

— CpaBHHBATh MaTeMaTU4YeCKME OOBEKTHl (HaXOAWUTh OOIIee, pa3IUYHOE, YHHUKAIBHOER);
— BBIOMpATh BEPHOE pElICHHE MAaTEMaTHYECKOH 3aauu.

4 KJIACC
K KOHILY o0ydeHus B 4 KJ1acce oOyuaromuncs Hay4YUTCS:
— yuTaTh,  3alUChIBaTh,  CpaBHUBATh,  yIOPSAJOYMBATH  MHOTO3HAYHBIE  YHCIIA;

— HaXOIHUThb 4YHUCJIO Ooubliee/MEHbBIIIEE JaHHOTI'O YMCJla Ha 3aJaHHOC YHCJIO, B 3aJaHHOC YHCJIO pas;
— BBbIIIOJIHATH apI/I(bMCTI/I‘-ICCKI/Ie I[GI\/JICTBI/IFII CJIOKCHUEC U BBIYUMTAHHC C MHOI'O3HAYHBIMH YHCJIaMU

MMCbMEHHO (B npejaenax 100 - YCTHO);
— YMHOXXEHHUE U JICJICHHE MHOTO3HAYHOTO YHCIIa Ha OJHO3HAYHOE, ABY3HAYHOE YHCIIO MHCHMEHHO
(B npeaenax 100 - YCTHO);
— JIeJIeHHE ¢ OCTaTKoM — muchMeHHO (B mpezaenax 1000); BBIUMCIATH 3HAYEHHE UYHUCIOBOTO
BEIpwKEeHHS (CO CckoOkamu/6e3 CKOOOK), coaepiKallero JeHCTBUS —CIIOKCHHS, BBIYMTAHMS,
YMHOXEHUS, JCIICHUS c MHOTO3HAYHBIMU YHUCIIAMU;
—  WCHOJBb30BaTh NPU BBHIYUCICHUSX HM3yUYECHHBIE CBONCTBA apU(PMETHUECKUX ACHCTBUIA;
— BBITIOTHSATH MPUKUJIKY pe3yibrara BBIYUCIICHUI;
— OCYHIECTBIIATh MPOBEPKY TMOJYyYEHHOTO pe3ylbTaTa IO KPUTEPHSIM: JIOCTOBEPHOCTH
(pealbHOCTh), COOTBETCTBUE  NPABWIY/aJTOPUTMY, a  TaKkKe C  TOMOIIBIO  KaJIbKYJISATOPa;

— HaxoJWUTh JOJIK BEJIWYUHBI, BEIMYMHY IO €€ J0Jie; HAXOAUTh HEU3BECTHBI KOMIIOHEHT
apu(METUYECKOTO JIEUCTBUS; MCIIONIB30BaTh €IWHUIIBI BEJIMYUH IS MPU PEHICHUH 3a1ad (JJIMHA,
Macca,BpeMs, BMeCTUMOCTb, CTOUMOCTb, TJIOIIa/lb, CKOPOCTH);
— UCMOJIb30BaTh NPHU PEIICHUH 3a/ad C€IUHMIIBl JJIUHBI (MIWIIUMETP, CAaHTUMETpP, IEHUMETP, METP,
KUIIOMETp), Macchl (TpaMM, KHJIOTpaMM, IIEHTHEP, TOHHA), BpEMEHH (CeKyH/1a, MUHYTa, 4ac; CyTKU, HEJeIs,
MecCsll, TOJ, BEK), BMECTUMOCTH (JIUTP), CTOMMOCTH (KomeiKka, pyOiib), Tuiomaau (KBaapaTHBIA MeETp,
KBaJIPaTHBIN JCIUMETD, KBaIPATHBIN CAHTUMETP), CKOPOCTH (KHJIOMETP B 4ac, METP B CEKYHY);
— WCIOJIb30BaTh TMPHU PEIICHUH TEKCTOBBIX 33/1a4 U B MPAKTUYECKUX CUTYAIUSX COOTHOIICHHS MEXKIY
CKOPOCTBIO, BpPEMEHEM M MPONICHHBIM IyTeM, MEXIy MPOU3BOIUTEIBHOCTHIO, BpEMEHEM U O00BEMOM
paboThI; OMpeNessaTh C MOMOIIBI0 NU(PPOBBIX U AHAJIOTOBBIX MPHUOOPOB Maccy MpeaAMETa, TEMIEpaTypy
(Hampumep, BOJIBI, BO3/IyXa B TOMEIIEHUH ), CKOPOCTh JIBMKEHUSI TPAHCIIOPTHOTO CPE/ICTBA;
— ONpenemsiTh C TOMOIILI0 W3MEPUTEIBHBIX COCYIOB BMECTHUMOCTD, BBIMIOJHATH TMPUKUIKY U OIECHKY
pe3ynbTaTa U3MEepEHU;
— pemaTth TEKCTOBBIC 3adaud B 1—3 [EWCTBHS, BBIMOJIHATH MPe0oOpa3oBaHUE 3aJaHHBIX BEJIIMYHWH,
BBIOUpATh MIPH PEUICHUH TOIXOSIINE CIIOCOOBI BEIUMCICHHUSI, COYETast YCTHHIE U MMChbMEHHBIC BBIYUCIICHUS
W UCIIOJB3YS, TIPH HEOOXOAMMOCTH, BBIUMCIUTEIHHBIE YCTPOMCTBA, OIICHUBATH MOJTYyYEHHBIN pe3yabTaT IMo
KPUTEPUSAM: TOCTOBEPHOCTH/PEaTbHOCTh, COOTBETCTBHE YCIOBUIO;
— pemiaTh MPaKTUYECKUE 3a]a4M, CBSI3aHHbBIE C TTIOBCEAHEBHOM JKMU3HBIO (HA MOKYIKH, ABHKEHUE U T.I1.), B
TOM 4HCle, ¢ W3OBITOYHBIMU JaHHBIMU, HAXOAWTh HEIOCTAIONIYI0 MH(pOpMAIUio (Hampumep, u3 Taliuil,
CXEeM), HaXOIUTh W OIEHWBATHh PA3JTMYHBIC CIIOCOOBI PEIICHHsI, HCIOJb30BaTh MOAXOMISIINE CIOCOOBI
MIPOBEPKHU;
— pas3nuyaTh, Ha3bIBaTh F€OMETPUUECKHE (PUTYPBI: OKPYKHOCTb, KPYT; H300pa)karh ¢ MOMOIIBLIO IUPKYJIIS 1
JUHENUKHN OKPYKHOCTb 33JaHHOTO pajJInyca;
— paziauyaTh U300pa)KeHUs MPOCTEUIINX MPOCTPAHCTBEHHBIX (uryp: mapa, kyba, HWIMHIpa, KOHYCA,
MUPAMU/IBL;
— pacro3HaBaTh B MPOCTEHIINX CIydyasX MPOEKIMH MPEAMETOB OKPY)KAIOIIEro MUpPA Ha IUIOCKOCTh (IO,
CTEHY);



—  BBINIOJIHATH pa3OueHne (MOKa3bIBaTh HAa PHUCYHKE, YEPTEXKe) MPOCTEHIIeld COCTaBHOW (GUTYpHI Ha
NpSAMOYTOJIBHUKM (KBaJApaTbl), HaXOAUTh MEPUMETP W IUIoUiaab (Uryp, COCTaBIEHHBIX U3 JBYX TpeX
MPSIMOYTOJILHUKOB (KBaIpaToOB);

—  pacro3HaBaThb BepHblE€ (MCTUHHBIC) M HEBEPHBIC (JOXKHBIE) YTBEPXKIACHUS; MPUBOIUTH IPHUMED,
KOHTPIIPUMED;

— ¢opMynupoBaTh YTBEPXKICHHE (BBIBOJ), CTPOUTH JIOTMYECKUE PACCYX ACHUS (OTHO/IBYXIArOBbIE) C
UCIIOJIb30BAHUEM HU3YYEHHBIX CBSI30K; KIACCH(PUIMPOBATh OOBEKTHI IO 3aJaHHBIM/CAMOCTOSATEIHHO
YCTaHOBJIEHHBIM OJTHOMY, JIBYM IpHU3HaKaM;

—  W3BJEKaTh M UCHOJb30BaTh JJIs BBIIOJHEHHS 3aJaHMi U pelleHus 3a1ad  HH(OpMaIuio,
NPECTABICHHYIO B IPOCTEUIINX CTONOYATHIX AUArpaMMax, TabJIMIax ¢ JAaHHBIMH O PEalbHbIX MpoIeccax u
SBJICHUSIX OKPY)KAIOIEero Mupa (Hampumep, KajieHaapb, pacliucaHue), B IpeIMeTax MOBCEIHEBHON JKU3HU
(Harpumep, CUeT, MEHIO, NIPAC-JIUCT, 0OBSBIICHUE);

— 3alOJIHATH  JIaHHBIMM  TPEUIOKEHHYI0 TaONuIly, CTOJ0YaTyi0 Juarpammy; HCIOJIb30BaTh
(dbopMan30BaHHbBIE ONKCAHMS MOCIEI0BATEIBHOCTU JACHCTBHUM (aJITOPUTM, IUIaH, CX€Ma) B IPAKTUYECKUX U
y4eOHBIX CUTYaIUsX;

— JIONOJHSTH AJITOPUTM, YHOPSIOUMBATH IIary alrOPUTMA; BHIOMPATh PallMOHAIBLHOE PEICHNUE;
COCTaBISITh MOJIENIb TEKCTOBOW 3aJauM, YHMCIOBOE BBIPAKEHHUE, —  KOHCTPYHPOBATh XOJl PEIICHHUS
MaTeMaTUYECKOH 3a7auu; — HaXOAUTh BCE BEPHbIE PELICHUS 3a/1a4 U3 IPEUI0KEHHbIX.



TEMATHYECKOE IIJIAHUPOBAHHUE

1 KJIACC
Ne | HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl KoimnuecrBoyacos JneKkTpoHHbIe (HH(POBLIE)
n/n 00pa3oBaTeIbHbIEPECYPCH
BCEro | KOHTPOJbHBIE | MPAKTHYECKHE
padoTbl padoTsl
Paznen 1.Yncaa
1.1. | Yncna ot 1 30 9: pasiuuenne, YTeHHe, 3AMMICH. 11 0 0 POIII http://resh.edu.ru/
1.2. | Ennnunacyéra. JTecsaTok. 1 0 o POIII http://resh.edu.ru/
1.3. | Cuér npenmeToB, 3anuch pe3yjabTaTa HHppamu. 1 0 0 POII http://resh.edu.ru/
1.4. | IlopsinkoBbIil HOMep 00bEKTa NPH 32IAHHOM MOPs/IKe cYéTa. 1 0 0 PO httQZ// resh.edu.ru/
1.5. | CpaBHenne unces, cpaBHenie FPYNN MPeAMETOR N0 KOJHYECTBY: G0IbIIe, MEHbIIE, CTOIBKO Ke. 2 0 o0 POIII http://resh.edu.ru/
1.6. | Yncmo u uudpa 0 npu n3MepeHnn, BBIYHCIEHHH. 1 0 0 POILI http://resh.edu.ru/
1.7. | Yucna B npeaenax 20: ureHue, 3anuch, CPaBHEHHE. 1 0 o0 IPOIII httQ://l’ESh.EdU.I’U/
1.8. | OnqHo3HAYHBIE U ABY3HAYHBICIHCIIA, 1 0 0 IPOII httQi//reSh.edU.rU/
1.9. | YBeauuenne (yMeHbIIEHHE) YHCJIA HA HECKOJIBKO eIMHUIL 2 0 0,5 POII http://resh.edu.ru/
HUroromnopasaeny 21
Pasgen 2.Benuunbl
2.1. | lunHa U e€ u3MepeHHe ¢ MOMOIBIO0 32JaHHON MEepPKH. 2 0 o IPOIL httg://resh.edu.ru/
2.2. | CpaBHeHue Ge3 U3MepeHUsi: BbIllle — HUKe, LIMPe — YiKe, ININHHee — KOpoUe, CTaplile — MOJIOKe, TskKelee — Jierye. 1 0 o0 IPOILI httQ:/ [resh.edu.ru/
2.3. | EAMHHLbI JJIMHBI: CAHTHMETP, IeMMETP; YCTAHOBJIEHHE COOTHOLICHHsI MEXKILY HHMH. 4 0 1 IPOIII httQZ//I’ESh.EdU.I’U/
HWroronopaszneny 7
Pasnen 3. ApudmerndeckueneiicTBus
3.1. | Cioxenne n BhIYHTAHKE YnceT B npegenax 20. 20 0 0 POII http://resh.edu.ru/
3.2. | Ha3BaHusI KOMIIOHEHTOB JeiiCTBHI, Pe3yJIbTATOB eHCTBUIl CJI0KeHHs1, BBIYUTAHHSI. SHAKH CJIOJKEHUS U BLIYMTAHHUS, HA3BAHHSI KOMIIOHEHTOB 6 0 0 POILI http://resh.edu.ru/
neiicreus. Tabanua cioxkenus. IlepeMecTuTEILHOE CBOWCTBO CJI0KEHUS.
3.3. | BolunTanue Kak jaeiicTBHe, 06paTHOE CJI0KEHHIO. 1 0 0 PO httQ://reSh.edU.rU/
3.4. | Heu3BecTHOec1araemoe. 1 0 0 POIII http://resh.edu.ru/
3.5. | Ciioxenne oqunakoBbIx ciiaraembix. Cuér no 2, mo 3, no 5. 2 0 0 PO http://resh.edu.ru/
3.6. | puGapaenne H BHIYUTAHUEHY IS, 1 0 0 POII http://resh.edu.ru/
3.7. | Caoxenne u BbIYMTAHHE YUCe (€3 EePEX0a U ¢ TEPEXOI0M Yepes JeCATOK. 5 0 0,5 POIII http://resh.edu.ru/
3.8. | Berunciienne cyMMBbI, Pa3HOCTH TPEX YHCeT. i 1 0 POII http://resh.edu.ru/
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Paznen 4. TexkcroBbie3agaun

4.1. | TekcroBasi 3a1a4a;: CTPYKTYPHBIE 2JIEMEHTHI, COCTABJIEHHE TEKCTOBOM 3a1a4u 10 00pa3iy. 2 0 POII http://resh.edu.ru/

4.2. | 3aBHCHMOCTDH MEKIY JAHHBIMH M HCKOMOIi BeJIMYMHON B TEKCTOBO 3a1a4e. 1 0 PO http://resh.edu.ru/

4.3. | Boi6op u 3anuch apu(MeTHYECKOro AeiiCTBHSI IS MOJYYeHHsI 0TBETA HA BONPOC. 1 0 POII http://resh.edu.ru/

4.4. | TekcroBasi CIOJKETHAsI 3271244 B O/IHO IeHiCTBHE: 3aANIChH PELIEHUs, OTBETA 321a4H. 10 0,5 IPOIIT httQ://TESh-EdU.I'U/

4.5. | Ofnapy:Kenue HeIOCTAIOIIEr0 J1eMEHTA 3a1a4H, JON0THEHHEe TEKCTA 321241 YHCJIOBBIMH JAHHBIME (0 WJLTIOCTPAIHH, CMBICTY 321a4H, eé 2 0 POII http://resh.edu.ru/
peuieHnIo).

HUroronopasaeny 16

Pazzien 5. [IpocTpancTBeHHbIE OTHOIIEHHSI M TeoMeTpHYecKHe PUrypsl

5.1. | PacmososkeHue mpeaMeToB i 00bEKTOB HA IIOCKOCTH, B POCTPAHCTBE: CJIeBa/CIpaBa, CBepXy/CHU3Y, MeKIY; YCTAHOBJIEHHE N 0 POIII http://resh.edu.ru/
MPOCTPAHCTBEHHBIX OTHOIIEHHI.

5.2. | Pacno3HaBaHue 00b€KTA U €ro OTPAKEHUs. 1 0 POII http://resh.edu.ru/

5.3. | FeomeTpuyeckne QUrypol: pacio3HaBaHHe KPyra, TpeyroJbHUKa, IPSIMOYTOJIbHAKA, 0TPe3Ka. 3 0 POIL http://resh.edu.ru/

5.4. | MocTpoenne oTpe3Ka, KBapaTa, TPEYroJbLHAKA ¢ IOMOIIbIO JIMHEIKH; N3MepeHHe IJIMHbI 0TPe3Ka B CAHTHMETpPaXx. 4 0,5 POII http://resh.edu.ru/

5.5. | JlinHA CTOPOHBI MPSIMOYTOJILHUKA, KBAAPaTa, TPEYTOIbLHUKA. 2 0 POILI http://resh.edu.ru/

5.6. | M306pakeHnenpsMoyroibHIKA, KBapaTa, TPeyroJbHHKA. 6 0 PO http://resh.edu.ru/

Uroronopazaery 20

Paznen 6.MaTtemaTnueckasiuHpopmaus

6.1. | Coop nanHbIX 00 00beKTe MO 06pa3suy. XapaKTepHCTHKH 00beKTa, FPYNIbI 00beKTOB (KOJIHYecTBO, (hopMa, pa3Mep); BLIGOP MpeIMETOB 110 4 0 POII httQ:/ [resh.edu.ru/
o0pa3suy (0 3aJaHHBIM NPU3HAKAM).

6.2. | I'pynnupoBKa 00bEKTOB [0 3aJaHHOMY HPH3HAKY. 2 0 PO http://resh.edu.ru/

6.3. | 3aKOHOMEPHOCTH B PSIy 3aIaHHBIX 00HEKTOB: eé 0fHapYys;KeHue, IPOIOJLKEHHE PsJa. 1 0 POIII http://resh.edu.ru/

6.4. | BepHble (MCTHHHDBIE) H HeBePHBIE (JI0KHBIE) MPEITOKEHHsI, COCTABIEHHbIE OTHOCHTEILHO 32{aHHOr0 Halopa MATEMATHYECKNX 00HEKTOB. 1 0 POIIT httQ:/ Iresh.edu.ru/

6.5. | Yrenne Tabauupl (cogep:Kaueii He oJiee YeTHIPEX NAHHDBIX); H3BJICUEHHE JAHHOTO U3 CTPOKH, CT0J161A; BHECEHHE OHOr0-ABYX IAHHBIX B 3 0 POILI http://resh.edu.ru/
Ta0 MLy

6.6. | Urenue pucyHka, cxeMbl 1—2 YHCI0BHIMH JaHHBIMH (3HAYEHHSIMH TAHHBIX BeJIMYMH). 1 0 PO http://resh.edu.ru/

6.7. | Boimosinenue 1—3-AroBBIX HHCTPYKIHIA, CBA3AHHBIX ¢ BHIYHCIEHASAMH, H3MEPEHHEeM JJIMHBI, I0CTPOEHHEM reoMeTPHYeCKUX Guryp. 16 0 POIII http://resh.edu.ru/

Hroronopaszeny: 28

PesepBHOEBpEMS 0

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 3

2 KIIACC
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Ne HanmeHoBaHue pa3jeoB H TeM NPOrpaMMBbl KosmvecTBouacos JJIeKTPOHHbIE
n/n (undpossbie)
BCEro | KOHTPOJbHbIE | IPAKTHYECKHE | 0fpa3oBaTelbHbIED
paboTbl padoTsl ecypesl
Paznen 1.Yucaa
1.1. | Yucna B mpenenax 100: yrenue, 3a0UCh, AECATHIHDBIN COCTAB, CPABHEHHE. 3 0 0 POLLI http://resh.edu.ru/
1.2. | 3anucek paBeHCTBa, HEPAaBEHCTBA. Y BeJIMUeHHe/YMeHbIIEHHE YHCIA HA HECKOIbKO eIMHHI/AECTKOB; Pa3HOCTHOE CPaBHEHHe YHCell. i 0 1 IPOLLL http://resh.edu.ru/
1.3. | Yérnple u HeUETHBIEYHCIA. 1 0 0 IPOLL http://resh.edu.ru/
1.4. | IlpencTaBiieHne YHCJIA B BHAE CYMMBI Pa3psiAHbIX C1araeMbix. 1 0 0 POLI http://resh.edu.ru/
1.5. | PaGora ¢ MaTeMaTH4eCKOii TEPMHHOJIOTHEl (0/IHO3HAUHOE, IBY3HAYHOE, YETHOE-HEUETHOE YHCII0; YNCI0 M HH(Pa; KOMIIOHEHTHI apH(PMETHIECKOT0 1 0 0 [POLLL http://resh.edu.ru/
JeiicTBHS, HX Ha3BaHHe)
HWroromnopazneny 10
Pasgein 2.Bernunnbl
2.1. | PaGoTa ¢ BeIMYMHAMH: CPaBHEHHE MO Macce (eIMHHLA MACChl — KHJIOIPaMM); H3MepeH e JVIHHbI (eIMHUIbI JUTHHBI — MeTP, JeUUMeTp, CAHTHMETP, o 0 1 POLL http:/resh.edu.ru/
MUJLTHMETP), BpeMeHH (eAMHULbI BpEMEHH — 4Yac, MHHYTA).
2.2. | CooTHOIIEHHS MeKIY eAMHUIAMH BeqnuuHbI (B mpeaenax 100), pemeHne npaKTUYeCKHX 3aa4. 2 0 0 POLL http://resh.edu.ru/
2.3. | N3MepeHneBeTHYHH. 2 0 0 POLLI http://resh.edu.ru/
2.4. | CpaBHeHHE ¥ YIIOPSITOYEHHE OIHOPOXHBIX BeJTHYHH. 1 1 0 PO http://resh.edu.ru/
HUroronopaszneny 11
Pasnen 3. ApudmernyeckueneiicrBus
3.1. | YcTHoe c0:keHne M BHIYATaHHe YHces B npeseaax 100 Ge3 mepexona u ¢ mepexooM uepes pasps. 7 0 1 [POLL http://resh.edu.ru/
3.2. | IucbMeHHOE ciI0KeHHe W BbluuTaHue ynces B npenenax 100. [lepemectutenbHoe, coueTaTebHOE CBOMCTBA CJI0KEHHUS, HX IPUMEHEHUe LISl BBIYHCIeHHil. 11 1 0 POLLI http://resh.edu.ru/
3.3. | B3auMoCBs13b KOMIIOHEHTOB H Pe3yJIbTaTa JIefCTBUS CJIOKEHHs], AelicTBHsI BbIuuTanusi. [IpoBepkape3syabTaTaBbIMHCIeHHs (PeaibHOCTHOTBETA, o 0 1 POLLI http://resh.edu.ru/
oOpaTHoeeiicTBHE).
3.4. | [leiicTBUSI yMHOMKEHHSI M JieJIeHHsl Ynce1. B3anMocBsi3b ciioikenus 1 yMHOKeHus1. TiocTpanusi yMHOKeHHsI ¢ IOMOIIBIO MPEIMETHOI MO/IeJH CIOKe THOM N 0 0 POLLL http:/resh.edu.ru/
CHTYaINH.
3.5. | Ha3BaHusi KOMIIOHEHTOB JAefiCTBHIl YMHOKEHHU, 1eJIeHUs. 2 0 0 POLLI http://resh.edu.ru/
3.6. | TabauuHoe ymuoxenue B npenesax 50. Tadau4Hbie ciiydan yMHOMKeHHs], JeJIeHHs] IPH BHIYUCIEHHSIX U PelIeHIH 3a1a4. 17 1 1 IPSLLI http://resh.edu.ru/
3.7. | Ymuoxenue Ha 1, Ha 0 (mo mpaBuy). 1 0 0 IPOLLI http://resh.edu.ru/
3.8. | IlepemecTHTEILHOECBOICTBOYMHOKEHHSI. 1 0 0 POLLI http://resh.edu.ru/
3.9. | B3aumocBsi3b KOMIOHEHTOB U Pe3yJIbTATA AeCTBUS YMHOKEHMs], 1efiCTBHSI 1e/IeHHUs. 1 0 0 POLLL http://resh.edu.ru/
3.10. | Hen3BecTHBIi KOMIIOHEHT A€ICTBHSI CJI0KEHNS, 1eCTBAS BBIYMTAHUS; €r0 HAXOXKIAEHHe. 3 0 1 PO http://resh.edu.ru/
3.11. | YncaoBoe BoIpakeHue: YTeHHE, 3aMMCh, BEIYMCIeHNE 3HAYeHns . [TopsiIOK BbINOTHEHNSI 1efiCTBUI B YHCJI0BOM BBIPA’KEHHH, COAEPIKALIEM 3 0 0 IPOLL http://resh.edu.ru/
JeiiCTBUS CJI0JKEHHS M BIYMTAHUSA (cO cKOOKamMu/6e3 ckofok) B npenenax 100 (He oJiee TPEX AeiicTBUIA); HAXOMK/IEHUE €r0 3HAYEHUSI.
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3.12 | BelunTanne CyMMBI H3 YHCJIA, YHCJIA H3 CYMMBI. 1 [POLLI http://resh.edu.ru/

3.13. | BeluKciIeHHE CYMMBI, PA3HOCTH YAOGHBIM CIIOCOGOM. 1 [PILI http://resh.edu.ru/

Hroronopaszzery 58

Paznen 4. TexcToBbIe3anaun

4.1. | Yrenne, mpejcTaBaeHne TEKCTA 321241 B BH/le PHCYHKA, CXeMbI HJIH PYToii MoJeJn. 2 [POLLI htp://resh.edu.ru/

4.2. | IlnaH peuieHus 321241 B /{Ba A€iiCTBUsI, BLIGOP COOTBETCTBYIOIIMX IUIaHY apHdMeTHYeCKUX AeiicTBHIl. 3anuchpeleHNsl U 0TBeTa3aAa4yM. 3 [POLLT http://resh.edu.ru/

4.3. | PemeHne TeKCTOBBIX 32/1a4 HAa IPHMEHEHHe CMBIC]Ia apH(MeTHYeCcKOro JeficTBHSA (C/10:KeHne, BBIYATAHHE, YMHOKEHHe, eIeHne). 2 [POLLI htp://resh.edu.ru/

4.4. | PacyéTHble 3a1a4H Ha YBeIn4YeHUe/ yMeHbIeHHEe BeTHYHHbI HA HECKOJIbKO eJHHUL/ B HECKOIbKO pa3. 3 [PLII http:/iresh.edu.rw/

4.5, | dukcanus 0TBeTA K 3a/1a4e U ero NpoBepka (opmMyTnpoBaHue, NPOBePKa HA 10CTOBEPHOCTD, C/IeI0BAHNE IUIAHY, COOTBETCTBHE MOCTABIEHHOMY BOIPOCY). 2 [POLLI htp://resh.edu.ru/

HUroromopasaeny 12

Paznen 5. IlpocTpaHcTBEHHbIE OTHOLIEHUSI H TreoMeTpHYecKHe (PUTYPBI

5.1. | Pacno3snaBanue 1 H300pakeHne reoMeTpHUECKNX GUIyp: TOUKA, IPsiMas, MPSIMOii yroJ1, JoMaHasi, MHOTOYT0JIbHUK. b [POLLT http://resh.edu.ru/

5.2. | IlocTpoeHue oTpe3Ka 3a1aHHON JTHHBI C IOMOMIbIO JIHHEHKHU. 1 [POLL http://resh.edu.ru/

5.3. | U306paxkenne Ha KJIeTYATOl Gymare mpsiMoyroJbHHKA ¢ 32aAaHHBIMH JJIHHAMH CTOPOH, KBA/paTa ¢ 3aAaHHO INHOI CTOPOHBI. 3 [POLLT http://resh.edu.ru/

5.4. | JiuHaJ0OMaHOIA. i POLL http:/resh.edu.ru/

5.5. | U3mepenne nepuMerpa 1aHHOT0/ H300PaKEHHOr0 MPSIMOYTOJbHHKA (KBA/IPaTa), 3alHCh Pe3yIbTaTa H3MePeHHs B CAHTHMeETpax. 5 [POLLT http://resh.edu.ru/

5.6. | Touka, KoHel 0TPe3Ka, BEPUIHHA MHOTOYT0JbHIKA. O003HAYeHNe TOUKU OYKBOii TaTHHCKOTO anaBHTA. 1 [PLLI htp:/iresh.edu.ru/

Uroronopazaery 20

Paznen 6.MaremaTnyeckasiuHpopmanus

6.1. | Haxoxnenue, popMy/IMpoBaHHe OJHOTO-BYX OOIHX NPH3HAKOB HA00pa MATEMATHYECKUX 00bEKTOB: N Cell, BeJIHYMH, FeOMEeTPHYECKHX GuUryp. 1 POLL http://resh.edu.ru/

6.2. | Knaccupukamus 06beKTOB 110 32JaHHOMY WIH CAMOCTOSITE/ILHO YCTAHOBJIEHHOMY OCHOBAHHIO. 2 [PLLI htp:/iresh.edu.ru/

6.3. | 3aKOHOMEPHOCTD B PSIIY YKCEN, FeOMETPHYECKUX GUTYp, 0GHEKTOB MOBCEIHEBHOI KH3HU: eé 00bsICHEHHE C MCI0/Ib30BAHHEM MaTeMaTHYeCK O 2 [P hitp://resh.edu.ru/
TePMHHOJIOTHI

6.4. | BepHble (MCTHHHBIE) I HeBepHbIE (JI0/KHBIE) YTBEP/KAEHH, COfepRaLIie KOTMIeCTBEHHBIE, IPOCTPAHCTBEHHbIE OTHOLIEHHST, 3ABHCHMOCTH MEXKIY 2 [PLLI htp:/iresh.edu.ru/
YHCIAMU/BeIMYHHAMH.

6.5. | KoncrpynpoBanue yTBep:k/IeHHIi ¢ HCIOJIb30BAHUEM CJI0B «KANKIBIN», KBCE». 2 [PILLT http://resh.edu.ru/

6.6. | PaGora ¢ TabiMuaMu: U3BJIeYeHHE H HCIOJIb30BAHKE VTSI OTBETA HA BONPOC MHBOPMALMH, IPEACTABIEHHOH B Tabauue (TabJHIbI CJI0/KEHHsI, YMHOKEHHSI; 1 [POLIL http:/fresh.edu.r/
rpaduK Ae;KypcTB, Ha0II0eHHs] B IPUPOJIe M TP.); BHeCEHHe JAHHBIX B TA0IHILy.

6.7. | lomostHeHue Mozeneii (cxeM, H300pakeH i) TOTOBBIMH YHCJIOBBIMH JAHHBIMH. 1 PSLLI http://resh.edu.ru/

6.8 | IIpaBmJIO cocTaB/IeHUs Psi/ia YN Ce], BeJIUYHH, reoMeTpHuecKkux (Guryp (popmyaupoBanue npaBuia, NpoBepKa NPaBHJIa, 10N0JIHEHHE Psia). 1 [PILLT http://resh.edu.ru/

6.9. | Airopur™bl (MPHEMBI, IPABUIIA) YCTHBIX H MHCbMEHHbBIX BBIYHCJIEHHI, H3MePeHUil H OCTPOEHHS reoMeTPHYECKHX (uryp. 2 [PILLI htp://resh.edu.ru/

6.10 | IIpaBuia paGoThI ¢ ATEKTPOHHBLIMH CPEACTBAMH 00y UeHHsI 1 [PILLT http://resh.edu.ru/
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Uroronopasaeny: 15
PesepBHOEBpEMS 10
OBIIEE KOJMYECTBO YACOB T10 TPOTPAMME 13 |8 11
3 KIIACC

Ne | HaumeHnoBaHHe Pa3nenoB U TeM POrPaMMBbI KoanyectBoyacos DJIeKTPOHHbIE
n/n (uuppoBrie)

BCEr0 | KOHTPO.IbH| NPAKTHYECKHE | ofpasoBaTelbHBIEPECYPCHI

blepadoThl | paboThbl
Paznen 1.Yncaa
1.1. | Ynmcna B npeneaax 1000: uTeHue, 3aNnCh, CPaBHEHNE, TIPECTABJIEHHE B BHe CyMMbI Pa3psiIHbIX C/IaraemMbIX. 4 0 0 IPOIII http://resh.edu.ru/
1.2. | PaBencTBa H HEPABEHCTBA: YTEHHE, COCTABJIEHNE, yCTAHOBJIEHHE HCTHHHOCTH (BepHOE/HEBEpHOE). 2 1 0 IPOLI http://resh.edu.ru/
1.3. | YBeauuenue/yMeHnbieHHe YKCIa B HECKOJIBbKO pa3. 2 0 0 IPOII http://resh.edu.ru/
1.4. | KpaTHoecpaBHeHue4HCeT. 1 0 0 IPOI http://resh.edu.ru/
1.5. | CroiicTBauncen. 1 0 0,5 IPOII http://resh.edu.ru/
HUroromopasaeny 10
Pasnen 2.Beanuunbl
2.1. | Macca (eaMHHIA MACCHI — IPAMM); COOTHOLIEHHE MEKLY KHJIOTPAMMOM H IPAMMOM; OTHOLIEHHE «Tsieiee/1erue Ha/B». 1 0 0 IPOLI http://resh.edu.ru/
2.2. | CroumocTs (eAMHUIBI — PYO.Ib, KOMEHKA); YCTAHOBJIEHHE OTHOIEHHS «I0POKe/IeleBe Ha/B». 1 0 0 IPOLI http://resh.edu.ru/
2.3. | CooTHoOIIEHHE «IEHA, KOJIHYECTBO, CTONMOCTb)» B IMPAKTHYECKON CHTYALHH. 1 0 0 IPOIII http://resh.edu.ru/
2.4. | Bpems (equHHLa BpeMEHH — CEKYH/1a); YCTAHOBJIEHHE OTHOMEHHs! «ObIcTpee/ MesieHHee HA/B». COOTHOIIEHHE «HAYAIIO0, OKOHYAHHE, 2 0 0 POIII http://resh.edu.ru/
TPO/IOKHTENLHOCTHCOOBITHS B IPAKTHYECKOHCATY AINH.

2.5. | Jnnna (eqMHALA JJIMHB — MULIHMETP, KHIOMETP); COOTHOMEHHE MEKILY BeIMIHHAMH B NpeIeaax ThICS4H. 2 0 0,5 IPOIII http://resh.edu.ru/
2.6. | Inomans (eIMHUIBI IVIOLIAXH — KBAaJAPATHBIH MeTp, KBaPATHBIIl CAHTHMETP, KBAAPATHBII JelUMeTp). 1 0 0 IPOIL httQ://reSh-edU.rU/
2.7. | Pacuér Bpemenn. CoOTHOMIEHHE «HAYAI0, OKOHYAHHE, IIPOJOJKUTEILHOCTH COOBITHS» B IPAKTHYECKOH CHTYalHH. 1 0 0 IPOIII http://resh.edu.ru/
2.8. | CooTHomenne «GoIbIIe/ MeHbIIE HA/B» B CHTYAIHH CPABHEHHS! IPEIMETOB H 00HLEKTOB Ha OCHOBE H3MePEHHs BeTHHH. 2 1 0 IPOL http://resh.edu.ru/
Hroromnopasneny 11
Pa3znen 3. Apudmernyeckueneiicrus
3.1. | Ycruble BHIMHCIEHHS, CBOANMDIE K eiicTBUsIM B npefenax 100 (Tabanynoe 1 BHeTa0IMUHOE YMHOKEHHE, IeJeHHe, AeiicTBIS ¢ 21 0 3 IPOII http://resh.edu.ru/
3.2. | IuckMeHHOE CI0KeHHe, BoIYUTAHHE yncel B npegenax 1000. Jeiicreusic uncaamu 0 u 1. 3 0 0 IPOIIT http://resh.edu.ru/
3.3. | B3anMoCBsI3bYMHOKEHHSIN [1eJIeHHUSI. 1 0 0 IPOIII http://resh.edu.ru/
3.4. | lucbMenHoe yMHOKEHHE B CTOJIOMK, TUCHMEHHOE JeIeHHe YTOJIKOM. 4 0 0,5 IPOII http://resh.edu.ru/
3.5. | IuceMeHHOe YMHOKEHHE, eJeHHe HA 0IHO3HAYHOE YHCJI0 B npexeiax 1000. 2 o 0 IPOIILI httQ://reSh-EdU.rU/
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3.6. | Ipoeepka Pe3y/IbTaTa BhIHCIEHHA (NMPHKHAKA WM OLEHKA Pe3yJbTaTa, oGpaTHoe feiicTBHE, IPUMEHEHHe aropuT™Ma, HCIOIb30BaHHe o 0,5 POIII http://resh.edu.ru/

3.7. | HepemecTuTeILHOE, COYETATEALHOE CBOICTBA CII0KEHNUS, YMHOKEHHUS IPU BBIYUCICHASAX. 2 0 IPOIIT http://resh.edu.ru/

3.8. | Haxosxaenne HeM3BeCTHOTO KOMIIOHEHTA apU(MeETHUECKOro IeficTBHUSI. 1 0 IPOLI http://resh.edu.ru/

3.9. | Mopsinok feiicTBHII B YMCI0BOM BbIPAKEHHH, 3HAYCHHE YHCI0BOT0 BLIPAKEHHS, CONEPKALIEro HeCKOIbKO AeiicTBHil (Co 1 0 IPOL http://resh.edu.ru/
ckobkamu/ 6e3 ckoboK), ¢ BbruncJaeHnsivu B mpegenax 1000.

3.10. | OgHOpoaHBIE BeTMYUHDBI: C/I0KEHHE U BHIYUTAHHUE. 1 0 IPOIIT httQ://I'QSh.edU.rU/

3.11. | PaBeHCTBO ¢ HEM3BECTHBIM YHC/IOM, 3ANHCAHHBIM OyKBOIi. > 0,5 IPOLII http://resh.edu.ru/

3.12 | YMHokeHue U /1e/IeHHe KPYIJIOro YiCcIa HA OHO3HAYHOE YHCII0. 1 0 IPOII http://resh.edu.ru/

3.13. | YMHoKeHne cyMMBI Ha 9ncII0. JlefleHie TPEX3HAYHOTO YMC]Ia HA OHO3HAYHOE YroIKoM. Jle/leHnecyMMbIHAYNCIIO. 3 0 IPOII http://resh.edu.ru/

HWroromnopazneny 49

Pasgnen 4. TekcToBbIe3agaun

4.1. | Pa6oTa ¢ TeKcTOBOIi 3a1a4eii: AHAJIN3 JAHHBIX H OTHOLICHHMIA, MPeICTABIECHHIE HA MOJEIH, ILIAHKPOBAHHE X012 PelleHus 32124, i 0,5 POIII http://resh.edu.ru/
peleHre apuPMETHIECKHM CIOCOGOM.

4.2. | 3agaum HA MOHMMAaHMe CMBIC/IA APH(METHUECKHX AeHCTBHUIl (B TOM YHCIIe JeIeHUsI C 0CTATKOM), OTHOIIEHH T (001bIIe/MeHb e Ha/B), 11 0,5 POIIT _p_htt /Iresh.edu.ru/
3aBUCHMOCTel (KyIUIS-MPoJaka, pacyéT BpeMeHH, KOJIHYeCTBa), HA CpaBHeHUe (Pa3HOCTHOE, KPaTHOe).

4.3. | 3anmch pemenust 3a1a4M M0 ACHCTBUAM 1 ¢ TOMOWIBIO YHC/TOBOT0 BhIpazkenisi. [[poBepKADEIICHNs H OLEHKATOMYeHHOrOpe3ybTATa,  |° 0 POIII http://resh.edu.ru/

4.4. | Jlonsi BeIMYAHBI: MOJ0OBHHA, YeTBEPTh B NPAKTHYECKOI CHTYAIMHA; CPABHEHHE /10JIeii OJHOIi BEJHYMHBI i 0 IPOL http://resh.edu.ru/

HUroromopasaeny 23

Paznen 5. IlpocTpancTBeHHbIC OTHOLIEHHSI H TeoMeTPHYeCKHe (PUIyphI

5.1. | KoncrpynpoBanue reoMerpudeckux Guryp (pazéuenne urypol Ha 9acTH, COCTaBIeHHe PUTYPHI U3 YacTeii). S 0.5 IPOL http://resh.edu.ru/

5.2. | llepuMeTp MHOTOYTOJILHUKA: H3MEpPEHUE, BLIYHCIEHHE, 3aIIHCh PABEHCTBA. 3 0 IPOII http://resh.edu.ru/

5.3. | H3mepenne miomagm, 3anuch pe3y/ibTaTa H3MePEeHHs! B KBA/PATHBIX CAHTHMeETPAX. 2 0 IPOLII http://resh.edu.ru/

5.4. | Belunciienne IJI0MWAA NPAMOYTOJbHEKA (KBAAPATa) ¢ 32JaHHBIMH CTOPOHAMH, 32IIMCh PABEHCTBA. 6 0.5 IPOIII http://resh.edu.ru/

5.5. | M300paxenne Ha KJIeTYATOl Gymare NPsIMOYTOJILHAKA ¢ 33IaHABIM 3HAYeHneM miomanu. CpaBHeHuenIomaneiduryp c > 0 IPOLII http://resh.edu.ru/

Hroronopaszeny 21

Paznen 6.MaremaTnyeckasiuHpopmanus

6.1. | Knaccnduxanus 005eKToOB 10 JBYM NPH3HAKAM. 1 0 IPOLI http://resh.edu.ru/

6.2. | Bepuble (MCTHHHDBIE) M HeBepHbIe (JIOKHbIE) YTBEPA/IEHHs: KOHCTPYHPOBaHHe, IPOBEPKa. 2 0.5 IPOIII http://resh.edu.ru/
JlornyecknepaccyKIeHUsICOCBAZKAME «ECIH ..., TO ..., I0ITOMY», «3HAYHT).

6.3. | PaGora ¢ undopManmeii: U3BJIeUEHHE U HCNOJIH30BAHME UIsl BHITIOJIHEHHUS 321aHHIT HH(OPMALMH, PEACTABIEHHOI B TaGIHUAX ¢ 3 0 IPOII http://resh.edu.ru/
JaHHBIMH 0 PeajIbHBIX MPOLECCaX U SIBJIEHUSIX OKPYKAIOLIEro MUpa (HANpHMep, PacUCaHNe YPOKOB, IBHKEHHs aBT0O0YCOB,
110€3/10B); BHECEHHE JAHHBIX B TAGIHILY; A0NOIHEHHE YepTeRa JaHHBIMU

6.4. | TaGuuUBI CJIOKEHUS M YMHOMKEHHS: 3aMI0JHEHHE HA OCHOBE Pe3yJILTATOB CUETA. 1 0 IPOIIT http://resh.edu.ru/
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6.5. | ®opmMaan30BaHHOE ONMCAHHE NIOCJIEA0BATEILHOCTH AeiiCTBHIl (HHCTPYKIMSI, IUIaH, CXeMa, aJITOPHTM). 1 0 0 POLL http://resh.edu.ru/
6.6. | AnropuTmMbl (NPaBUIIa) YCTHBIX M MUCHMEHHBIX BLIYHC/ICHU (CII03KeHNe, BHIYNTAHUE, YMHOKEHHUE, leJeHHe), TOPSIKA IeiicTBUIl B o 0 1 POIII http://resh.edu.ru/
YHCI0BOM BbIPasKeHHH, HAX0KAeHHs NepUMeTPa H U101, TIOCTPOEHUS reoMeTpUYecKHX (puryp.
6.7. | CronGuaTasi IMarpaMma: YTeHHe, HCIOIb30BAaHHE TAHHBIX ISl PelleHus Y4eOHbIX H MPAKTHYECKHX 3a1a4. “ 0 0 POLL http://resh.edu.ru/
6.8 | ANropuTMBI H3yYeHHsI MATEPHATIA, BHIMOJHEHHS 321aHUI HA TOCTYMHBIX 3JeKTPOHHBIX CPECTBAX 00yYeHHSI. 8 1 0 POLII http://resh.edu.ru/
HUroronopasaeny: 22
PesepBHOEBpeMs 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 B
4 KJIACC
Ne | HanmeHoBaHMe pa3eioB U TeM MPOrpaMMbl KoinyecrBouacos DJ1eKTPOHHbBIE
n/n (uudpoBsbie)
BCEro | KOHTPOJIBHBIE | MPAKTHYECKHE | ofpazoBaTe bHBIED
paboTbl paboTbl ecypesl

Pasgen 1.Yuciaa

1.1. | Yucaa B npeaejgax MUIIMOHA: YTeHUE, 3aIIUCh, IOPa3psi/iHOe CPaBHEHHE, YIOPAAOYECHHE. 6 0 0 POLI
ttn-//resh edit rii/

1.2. | Yucio, 6obiiee WM MeHbIIee JAHHOTO YHCIA HA 32aHHOE YHCIIO PA3PSAHBIX eHHUII, B 32[aHHOE YHCI0 pas. 3 0 0 POLL
ttn-//resh edii i/

1.3. | CBoiicTBAMHOr03HAYHOTOYHCJIA. 1 0 0 POLL
ttn-//rach edii rii/

1 1 0 IPOIL

1.4. I[OHOJ'IHEHI/IE YUCIA 10 32JaHHOI0 KPYIJoro 4yucja.
ttn-//resh edii v/

HUroronopaszneny 11

Paznen 2. Beandunbl

2.1. | BenunHbI: cpaBHEHHE 00bEKTOB M0 Macce, IJIHHE, MIOMATH, BMECTHMOCTH. 1 0 0 POII
ttn-//resh edii i/
. 2 0 0 IPOIL
2.2. Eﬂl/[}ll/llll)l MacCbl — UEHTHEP, TOHHA; COOTHOLICHUA MEXKIY eJHHULIAMH MACChI.
ttn-//resh edii v/
2 0 0 IPOILT
2.3. | ExnHuub! BpeMeHn (CYTKH, He/lesIsi, MeCsiL, T0/1, BeK), COOTHOIIeHne Mexay Humu. Karenaapso.
ttn-//resh edii i/
2.4. | ExpHuub! 1MHBL (MHJUIMMETP, CAHTUMETP, JeHMETP, METP, KHJIOMETP), II0maxu (KBaApaTHbIi MeTp, KBAAPATHBIIi 1elUMeTP, KBaAPATHBI CAHTHMETP), o 1 1 POLI
BMECTHMOCTH (JIUTP), CKOPOCTH (KHJIOMETPbI B 4ac, METPbI B MHHYTY, METPbI B CEKYH/IY); COOTHOIIeHHe Mexay exununavu B npenesaax 100 000. http://resh.edu.ru/
2.5. | Jloast BeIMYMHBI BPEeMEHH, MaCChl, UTHHBI. 1 0 0 PO
ttn-//resh edii rii/

Hroromnopasneny 12

Paznen 3. ApudmernyeckueneiicrBus

3.1. | IIucbMeHHOE cJI0:KeHHe, BHIYHTAHHE MHOTO3HAYHBIX YHCEJI B PeesiaX MHJLIMOHA. 3 0 0 PO

ttn-//resh edi ri/
3.2. | IIucbMeHHOE YMHOKEHH e, 1eJIeHHe MHOTO3HAYHBIX YHCell HA OHO3HAYHOe/ IBY3HAYHOE YHCJI0; /leJieHHe ¢ 0CTATKOM (3amuch yrojakom) B npeaeaax 100 000. 12 0 1 PSH‘/I/ N

ttn-//rech edu ri
3.3. | Ymuowenne/tenenuena 10, 100, 1000. 2 1 0 PO

ttn-//resh edi ri/
3.4. | CpoiicTBa apudmMeTHUecKHX JAeiiCTBHIA M HX PUMeHeHHe IS BBIYHCIeHHUil. B 0 0 Pl

ttn:Ilrach adii i/
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3.5. | [lonck 3HaYeHHSI YNCJIOBOTO BHIPAKEHNS, COAEPIKALIEro HECKOJIbKO AeiicTBuii B mpexenax 100 000. 1 POl
ttn-//resh edi ri/
3.6. | IIpoBepka pe3y;bTaTa BHIYHCIEHUI, B TOM YHC/IE ¢ MOMOIIBI0 KAJILKYJISATOPA. 3 PO
ttn://rash adii rii/
3.7. | PaBeHcTBO, cojepikaliee HeN3BeCTHBIN KOMIIOHEHT apH()METHIECKOTO 1eiiCTBUS: 32NN Ch, HAXOK/IeHHe HEN3BeCTHOT0 KOMIIOHEHTA. S P3H_/I/ N
ttn-//rech edu ri
8 IPOIII
3.8. | YMHOKeHHe U leJieHHEe BeTHYHHBI HA OJHO3HAYHOE YHCIIO0.
ttn://rash adii i/
Hroronopaszzuemy 37
Paznen 4. TexcToBbIe3anaun
4.1. | PaboTa ¢ TeKCTOBOIi 3aayeii, pelieHne KOTOPOii COAEPKUT 2—3 eliCTBUSI: AaHAJIN3, IPEICTABJIEHNE HA MOJIe/IH; IVIAHHPOBAHHE U 3aMHCh PelleHHs ; MPOBepKa 8 POl
pellenns 1 oTBeTA. http://resh.edu.ru/
42. | A i : ii i » 7 IPOIIT
2. | AHAJIN3 3aBHCHMOCTel, XapaKTepH3yIOLIMX Npouecchl: ABHKeHHs (CKOPOCTh, BpeMsl, IPOiileHHbIi MyTh), pA00THI (IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM
padoTLI), KYNIH-TIPOAAAH (LleHA, KOIHYECTBO, CTOMMOCTD) U PellieHHe COOTBEeTCTBYIONINX 3a/1a4. http://resh.edu.ru/
4.3. | 3agaun Ha ycTaHOBJIEHHE BpeMeHH (HA4aJ10, MPOAO/IKUTEIbHOCTh H OKOHYAHHE COOBITHS), PacYéTa KOJMYeCTBa, PACX0/1a, H3MEeHeHMs. 1 PSU'III A
ttn://rech adi rin
44,13 P 1 PO
4. | 3apayn Ha HAXO0KIEHHUE 101 BeJIMYMHBI, BETHYHHBI 10 e€ JoJ1e.
ttn-//resh edii rii/
45. | P 2 IPOIIL
.5. | PasHble cnoco0bl penieHHsi HEKOTOPLIX BUI0B H3y4YeHHBIX 32]1a4.
ttn-//rash adii rii/
4.6. | Odopmiienne pemeHns Mo JeficTBUSAM C MOSICHEHHEM, 110 BOIPOCAM, ¢ OMOILBIO YHCJI0BOT0 BHIPAXKEHHS. 2 PILL
ttn-//resh edii rii/
Hroronopaszeny 21
Pasnen 5. [IpocTpaHcTBeHHbIE OTHOLEHHS U TeoMeTpHYecKUe (GpUrypbi
51. |H 3 IPOIIL
1 arjsiAHbIe NpeAcTaBaeHns 0 cuMMeTpun. Ocb cuMMeTpuH QUIypbl. @UTYpbI, HMEIOIHEOCHCUMMETPUH.
ttn-//resh edii rii/
5.2. | OKpy:KHOCTB, KPYT: paclo3HABaHUe M U300pakeHNe; IOCTPOEHHE OKPYKHOCTH 3aIaHHOTO pajuyca. 3 PO
ttn-//resh edi ri/
5.3. | IlocTpoeHne H3y4eHHBIX F€OMEeTPHYECKHX (PUIYpP ¢ MOMOIIBIO0 INHEHKH, YTrOJbHUKA, IUPKYJIS. 2 POLI
ttn‘//resh edii ri/
5.4. | IIpocTpaHcTBeHHBbIE reoMeTpHYecKHe (GUrypsl (Tesia): map, Kyo, HHJIMHAP, KOHYC, THPAMU/IA; UX pa3inveHue, Ha3bIBaHHUE. 7 PO
ttn-//resh edi ri/
5.5. | KoncrpynpoBanue: pasonenne ¢purypbl Ha NpsiMOyroibHUKH (KBaJpaThl), COCTaBJIeHHE (GUrypP U3 IPSIMOYT0JLHHKOB/KBAPaTOB. 2 POLI
ttn‘//resh edil ri/
5.6. | Ilepumetp, nu10manb GUIYPHI, COCTABJIEHHON U3 ABYX-TPEX NPSMOYIoIbLHUKOB (KBAPATOB) 3 PO
ttn-//resh edi ri/
HUroromopasaeny 20
Paznen 6.MartemarnueckasimHpopmanus
. 3 IPOILI
6.1. | PaboTa ¢ yrBep:KIeHUSIMH: KOHCTPYHPOBaHHe, IPOBEPKa HCTHHHOCTH; COCTABJIEHNE H MPOBEPKa JOTHYeCKHX paccy IeHnii npu peurennn 3aga4. llpuvepst n
KOHTPIIPUMeEpBI. http://resh.edu.ru/
6.2. | lanHbIe 0 peajibHbIX MPOLEccaX H SIBJIEHHSIX OKPY/KAIOIIEro MHPA, MPeAcTaBIeHHbIe HA CTOJ0YATHIX AHATPAMMAX, CXeMaX, B TA0JHLAX, TEKCTAX. 4 POl
ttn-//resh edii rii/
6.3. | Coop MaTeMaTHYeCKHX JAHHDIX 0 32JAHHOM 00beKTe (YHnciie, BeJHUHHe, reoMeTpuyeckoii purype). lloncknHdopmanuu B cnpaBoYHoOilJINTEpPaTYypE, 2 POLI
cernMnTepHer. http://resh.edu.ru/
. . 2 IPOILI
6.4. | 3anuch uHGOPMAUNH B NPEVIOKEHHOI Ta0/INIe, HA CTOJ0YATOl AMarpamme.
ttn-//resh edii rii/
6.5. | JlocTynHbIe 2IeKTPOHHbIE CPEACTBA 00yUeHHs], 10COGHSI, HX HCIO0JIb30BAHHE 0] PYKOBOJICTBOM II€arora u CaMoCTOSITeJIbHO. 1 PO
ttn-//resh edu ri/
1 IPOILI

6.6. | IpaBu.1a Ge3omacHoii paGoTHI ¢ IEKTPOHHBIMU HCTOYHHKAMH HHOPMALHH.

ttn-/lrach adi v/
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2 1 ‘0 Fam
h

6.7. | ANrOpUTMBI ISl peLIeHNsl Y4eOHbIX H MPAKTHYECKUX 3a1a4.
ttn-//resh edii i/

HUroronopasaeny: 15

PezepBHOEBpEMS 20

OBLIEE KOJIMYECTBO YACOB I1I0 [TPOTPAMME 136 8

[ |
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