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HHOACHUTEJIBHASA 3AIIMCKA

VYuebnass pabouasi mporpaMMa IO MaTeMaTHKE COCTaBlieHA HA OCHOBE KOHIICTILUHU
(deneparbHOrO  TOCYAAPCTBEHHOTO  O0Opa3oBaTelIbHOTO  CTaHAapTa  OCHOBHOTO  OOIIEeTro
obpazoBanus ( PI'OC OOO) ¢ ydyerom npeeMcTBeHHOCTH ¢ [IpuMepHBIMH TMporpaMMamu st
Ha4yaJbHOrO 00pa3oBaHHMd U Ha OCHOBEe (DyHJIaMEHTAJIBHOIO sfJpa CoJiep)KaHus OOIIero
oOpasoBanusi u TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0O0IIe00pa3oBaTeIbHOM
IIpOorpaMMbl ~ OCHOBHOrOo  oOumiero  oOpa3oBaHus, HpeAcTaBieHHbIX B DenepanbHOM
rOCyJapCTBEHHOM 00pa3oBaTebHOM CTaHAapTe oO0mero o0pa3oBaHuUs c y4eToM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH, JJIOTMKM Y4eOHOro Ipolecca.

B Heii Taxke yuuTHIBAIOTCS JOMUHHUPYIOIINE UICU U TIOJO0XKEHUS MPOrPaMMbl Pa3BUTUS U
(GbopMHUpOBaHMSI YHUBEPCAJIBHBIX Y4eOHBIX MAEUCTBUM JJI OCHOBHOTO o0OIIero oOpa3oBaHus,
KOTOpble  oOecnieunBaioT  (GOPMHUPOBAHME  POCCHUUCKONW  TpaKTAaHCKONM  WMIECHTUYHOCTH,
KOMMYHUKATUBHBIX  Ka4eCTB JIMYHOCTH M  CHOCOOCTBYIOT  (OPMUPOBAHUIO  KIFOUEBOU
KOMITETEHIIUH — YMEeHUS YYUMbCSL.

[Iporpamma HampaBieHa Ha (opmupoBaHHE OOIIEH KyJIbTypbl, TyXOBHO-HPaBCTBEHHOE,
IpaXXJaHCKOE, COIMAIIbHOE, JIMYHOCTHOE W WHTEJUIEKTyaJlbHOE pa3BUTHE, CaMOPA3BUTHE U
CaMOCOBEPILEHCTBOBAaHNE OOyJarOMIMXCs, OO0eCleynBarolIie HX COLHAIbHYIO YCIEUIHOCTD,
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN, COXpAaHEHUE U YKPEIUJICHHE 3/10POBbSL.

HopmaTuBHBEIMU TOKyMEHTaMU TSI COCTABIICHUS Pa0OUeii IPOTpaMMBI SIBIISTFOTCS:

—  @enepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit @enepaunm» ot 29.12. 2012 1. Ne 273-
®3;

— Ilpuka3 MunucrtepcTtBa obpazoBanus W Hayku Poccuiickoir ®eneparuu ot 17.12.2010 Ne
1897 (pen. ot 29.12.2014) "OO yTBepXJCHMH W BBEICHUU B JeWCTBHE ¢enepaabHOTO
TrOCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBanus";

— IIpuka3 MunucrepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 31 mekadps 2015 .
Ne 1577 «O BHeceHMM W3MEHEHHH B (emepalibHbIM TOCYIapCTBEHHBINM 00pa30BaTEIbHBIN
CTaHJapT OCHOBHOTO 0OIIero oOpa3oBaHUs, YTBEPXKIEHHBIM MpHUKa3oM MHHHCTEpPCTBA
oOpasoBanus u Hayku Poccutickoit @eneparuu ot 17 nekadps 2010 r. Ne 1897y,

— Ilpumepnass ocHoBHas oOpa3oBareibHas MporpaMMa OCHOBHOTO 0O0Iero oOpazoBaHus,
onoOpenHass  denepadbHBIM  y4eOHO—METOAMYECKUM  OOBEAMHEHHEM 1O  oOmeMy
o0OpazoBanuto (poTokoiI 3aceaanus ot § anpens 2015 . Ne 1/15);

— IlpumepHbie mporpamMmbl 1o y4eOHBIM TpenMeraM. MaremaTtuka. 5-9 kiaccbl. CTaHIapThI
BTOPOTO OKOJICHHUSI.

N3yuenue yueOHOTO ipeameTa «MaTtemaTuka» B 5-6 Kiaccax HampaBiIeHO Ha JOCTHKEHUE
cleAyrouen HeJIn:

(hopMHpOBaHHE KAueCTB JMYHOCTHU, HEOOXOTUMBIX YEIOBEKY JUIS MOJHOLEHHOW YKU3HU B
COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIX MATEMAaTHYECKOHN JEATEIBHOCTU: SCHOCTH U TOYHOCTH
MBICIIM, KPUTUYHOCTH  MBIIUICHUS,, HMHTYUILIUH, JIOTUYECKOTO  MBIIUICHUS, 3JEMEHTOB
AITOPUTMUYECKON KYIbTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CHOCOOHOCTH K MPEOI0JICHUIO
TPYOHOCTEH; OBIAJEHHUE CHCTEMON MaTeMaTW4YeCKMX 3HAHUW W yMEHUH, HEOOXOIUMBIX IS
MPUMEHEHHSI B NPAKTUYECKOW IEATENbHOCTH, U3YUEHHUS CMEKHBIX AUCIUIUIMH, MPOAOJLKEHUS
oOpa3oBaHusl.

Ncxons u3 nenu oOyueHue HampaBiIeHO Ha pelIeHHE CIeIYIOMINX 3a4a4:

. dbopMHupoBaHHE MOTHBAIMM W3YYEHHUS MaTE€MaTHKH, TOTOBHOCTH M CIOCOOHOCTH
y4aluxcs K CaMOpPa3BUTHIO, JUYHOCTHOMY  CaMOOIPEAEIEHUIO, MMOCTPOEHHUIO
WHJIMBUIYyAJIbHOW TPAEKTOPUU B U3YUEHUH IIPEIMETA;



. dbopMupoBaHre Yy OOYYAIOIMIUXCS CIIOCOOHOCTH K OpraHu3aluu cBoel ydueOHOU
ACATCIIBHOCTH TOCPCACTBOM OCBOCHHUA JIMYHOCTHBIX, IIO3HABATCIIBHBIX, PCTYIIATUBHBIX U
KOMMYHUKAaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JICHCTBHIA;

. (dhopmupoBanre CEUPUICCKUX I MATEMATUKH CTUJICH MBIIUICHUS, HEOOXOIUMBIX IS
MOJIHOIICHHOTO (DYHKITMOHMPOBAHKS B COBPEMEHHOM OOIIECTBE, B YaCTHOCTH JIOTUYECKOTO,
AITOPUTMHUUCCKOI'O U 9BPUCTHYCCKOTO,

O6yquI/Ie MaTeMaTuKe IIaéT BO3MOJXHOCTb MIKOJIbBHUKAM HAYYWUTHBCA IUIAHUPOBATH CBOMO
ACATCIIbHOCTb, KPUTHUYCCKH OLICHHUBATH eé, MNPpUHUMATh CaMOCTOATCIIBHBIC PCIICHUA, OTCTAUBATH
CBOMU B3TJIAABI U y6€)KI{CHI/IH. B IMpoueCcCcC N3y4CHUA MAaTCMATHKH IIKOJBbHUKU YIaTCd U3J1aratb CBOU
MBICJIIM SICHO MW MCYCPIIBIBAIOLIC, HpI/IO6p€TaIOT HaBBIKHM YETKOIO H T'paMOTHOI'O BBIIIOJIHCHUA
MaTeMaTHYSCKUX 3allUCeH, NpPU 3TOM HKCIIOJb30BAaHME MATEMAaTHYECKOTO SI3bIKA IO3BOJISCT
pa3BUBATh y y4allUXCsA TPAMOTHYIO YCTHYIO U TUCBMEHHYIO PEUb.

PabGouass mporpamma opueHTHpoBaHa Ha wucnoib3oBaHue YMK aBTtopckoil nMHUU
H.A.Bunenkun, B.M.JKoxos, A.C.Uecnokos, C.W.11Bapidypxa:

e 5 kiacc:

1. Maremarnka. 5 kimacc : ydeOHUWK. s oOmieoOpasoBaTenbHbIX yupexaenuii / H. 5. Bu-
nenkuH, B. 1. XKoxos, A. C. Yecnoxos, C. 1. llIsapudypa. — M., 2014.

2. Marematuka. KontpombsHble paboter, 5 ki1 /2)KoxoB B.U.,KpaiineBa. — M.: MHemo3uHa,
2012.

3. JlmnmakTudeckne MaTepHalibl M0 MaTeMartuke i 5 kiacca/UecnHokoB A. C., Hemkos K. U.
-M.: 2013.

® 6 KJacc:

1. Maremaruka. 6 kimacc : ydeOHHK. IUIs oOmieoOpasoBaTenbHBIX yupexaenuii / H. 5. Bu-
nenkuH, B. 1. XKoxos, A. C. Uecnoxos, C. . lIBapiidypa. — M., 2014.

2. Marematuka. 6 ximacc. KoHTposbHbIE paboOTBl sl ydammxcs o0mieoOpa3oBaTeIbHbBIX
yupexaennii /B.U. XKoxos, JI.b.KpaiineBa.- 4-¢ uzn.,crep. - M.: Muae3o3una, 2011.

3. JlumakTudeckue MaTepuaibl o MaTemMaTuke s 6 kinacca/YecnokoB A. C., Hemkos K. U,. -
M.: 2013.

MECTO YYEBHOI'O IPEIMETA B YYEBHOM IIJIAHE

Jnst o0s3aTeNbHOTO M3y4deHUsT y4eOHOro mpeaMera Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus B 5-6 kiaccax, ydeOHbIi miad orBoauT 350 vacoB (5 4acoB B HEAENIO) U3 pacyeTa
35 y4eOHBIX HEJelb.

[Iporpammoii mpeamnoiaratoTcsi pas3inyHble (OPMbI OpraHM3alUU Y4eOHOTO Tpoliecca, a
TaKXKe KOHTPOJIS 3HAHUH U YMCHHI.

dopmbl OpraHu3aiuu y4eoHOTO @DopMBbI KOHTPOJISI
nporecca
. WHIUBUIyalIbHBIE; . HaOJoIeHue,
. IPYIIOBBIE; . Oecena,
. WHIUBU/TyaTbHO-TPYIIIOBHIE; . (poHTaNBHBII1 O1IpOC,
. (bpoHTaNbHBIE; . OTIpOC B Mapax,
. MPaKTHKYMBI. . OTIPOC B TPYTIIax
. caMocCTosITeNbHas padoTa,
. KOHTpPOJIbHAs padoTa.
. TECTUPOBAHUE




OBLIASA XAPAKTEPUCTUKA YYEBHOT O IIPEIMETA

B kypce wmarematuku S5—6 KJIaCCOB MOKHO BBIJICJIUTh CJCAYIOIIUE OCHOBHBIC
CoJIepKaTeNbHbIC JIMHUH: apu(METHKa; O3JIEMEHTHl anreOpbl; BEPOATHOCTh M CTATUCTHUKA;
HarIsiAHas reoMetpusi. Hapsimy ¢ 3TuM B cojiepaHue BKJIIOUEHBI JIBE JOTIOJTHUTEIbHBIC
METOJIOJIOTUUECKHE TEMbl: MHOKECTBA M MaTeMaTHUKa B UCTOPUUYECKOM PA3BUTHH, YTO CBS3AHO C
peamzanmei Teeld OOIMICHMHTE/UICKTYaJIbHOTO M OOHIEKYJIBTYPHOTO PA3BUTHSA  yJaIUXCsl.
Conepxkanue KaXJA0M U3 3TUX TEM Pa3BOPAYMBACTCS B COJIEPKATEIBHO-METOINYECKYIO JIMHUIO,
MIPOHU3BIBAIOIIYIO BCE OCHOBHBIE COJIEpP)KATEIIbHBIC JTUHUU.

IIpu 3TOoM nepBas juHuss — «MHOMXKeCTBA» — CIYXHUT IEJIM OBJIAJCHUS YUAITUMUCS
HEKOTOPBIMH 3JIEMEHTAMU YHUBEPCAJIHLHOTO MAaTEMaTUYECKOro s3bIKa, BTOpas — «MaremaTuka B
HMCTOPUYECKOM Pa3BUTHM» — CIIOCOOCTBYET CO3/IaHUIO OOIIKYJIbTYPHOTO, TyMaHUTapHOTO (hoHa
M3y4YeHUs Kypca.

Coaepkanue JUHUM «ApupMeTHKa» CIYKUT QYHIAMEHTOM AJs JAJIbHEWIIEro U3ydyeHUus
YYAIIUMHUCS MaTEeMaTUKH W CMEXHBIX JUCIMIUIAH, CIHOCOOCTBYET pAa3BUTHIO HE TOJIBKO
BBIYUCITUTEIILHBIX HABBIKOB, HO U JIOTUYECKOTO MBIILIEHUS, (HOPMUPOBAHUIO YMEHUS
MOJIH30BATHCSI AITOPUTMAMU, CIHOCOOCTBYET Pa3BUTHIO YMEHHH IUIAaHUPOBATH U OCYIECTBIATH
NEeSITeTbHOCTh, HAINPABIEHHYI0 HAa peEHIeHUE 3a]ad, a TakkKe MPHOOPETCHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOIUMBIX B TIOBCETHEBHOM KU3HH.

ConepxaHue JUHUN «DJIEMEHTHI AJIre0pbl» CUCTEMATH3UPYET 3HAHUS O MAaTeMAaTHYECKOM
sI3bIKe, TIOKa3blBash TNpUMEHEeHHWe OyKB 1y 00O03HAUYeHMs] 4YWCeT W 3alliCh  CBOWCTB
apuMETHUYECKUX JTCUCTBUH, a TAaKXKe IS HAXOXK/ICHUS HEM3BECTHBIX KOMIIOHEHTOB
apu(METUIECKUX JICUCTBUH.

Conepxanue qunun «HarasgHas reomerpusi» criocoOCTBYeT (OPMHUPOBAHHIO Y YUAIIHXCS
MEPBUYHBIX MPEJCTABICHUNH O T€OMETPUYECKHX aOCTPaKIMSIX pealbHOrO0 MHUpA, 3aKIaIbIBacT
OCHOBBI (hOPMHUPOBaHMS PABUIBLHOW I€OMETPUYECKON pedH, pa3BUBAeT 0Opa3HOE MBIILUICHUE U
MIPOCTPAHCTBEHHBIE MTPEACTABICHMUS.

Jlunusa «BeposiITHOCTL W CTATHCTHKA» — 00s3aTENbHBI KOMIIOHEHT IIKOJIbHOTO
o0pa3oBaHUs, YCHUJIMBAIOUIMI €ro MNPUKIAJAHOE M NPAKTHUECKOE 3HaueHue. OJTOT MaTepuai
HEOOXO0IUM MpexJie Bcero i (GOPMUPOBAHUS Y ydalIUXCs (YHKIHMOHAIHHOW IPaMOTHOCTH —
YMEHHSI BOCIPUHMMATh M KPUTHYECKH aHaJIM3UpOBaTh HWHGOPMAIMIO, TMPEICTABICHHYIO B
pas3nuuHbIX (GopMax, MOHUMATh BEPOSITHOCTHBIM XapaKTep MHOTHMX peallbHbIX 3aBUCHUMOCTEH,
MIPOU3BOJIUTH MIPOCTEIINE BEPOSITHOCTHBIE pacuéThl. M3yueHrne 0oCHOB KOMOMHATOPHUKYU TO3BOJIUT
y4alieMycsi OCYILECTBISATh PAaCCMOTPEHHUE CIy4aeB, nepedop U MoAcYET Yucia BapuaHTOB, B TOM
YHUCJIE€ B IPOCTEUIINX MMPUKIIAIHBIX 3a/1a4aX.

[Ipn u3ydyeHHH BEPOSTHOCTU M CTATUCTHKU OOOTaIIAlOTCsl MPECTABICHUS O COBPEMEHHOMN
KapTUHE MHUpa M METOJax €ro uccieqoBaHus, (GopMUpYyeTCs MOHUMAaHUE POJIM CTATHCTUKU Kak
HMCTOYHUKA COIMAIBHO 3HAYMMOW HHGOPMALMM U 3aKJIa[IBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIICHHUS.

IINIAHUPYEMBIE PE3YJBbTATHI U3YUEHUSA KYPCA
MATEMATHKH B 5-6 KIACCAX

PanuoHajbHbIE YHCIA

ylteHuK Hay4umcs:

1) MOHMMAaTh 0COOCHHOCTHU JCCATHYHOM CHCTEMBI CUMCIICHUS,

2) BJIaJIETh NIOHATUSIMHU, CBSI3AHHBIMU C JICIMMOCTBIO HATYPaJIbHBIX YUCEI;

3) BeIpakaTh 4YHCIa B OKBHUBAJIEHTHBIX ¢opMmax, BbIOMpas HauOoJee MOAXOAAIIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYyalluu;

4) CcpaBHHUBATh U YHOPSIAOYMBATH PALIMOHAJIBHBIC YNCIIA;

5) BBINOJIHATh BBIYMCIIEHUSI C PALMOHAIBHBIMU YHUCIAMH, COYETAass YCTHbIE U NUCbMEHHBIE
MPUEMBI BBIYUCIIEHU I, IPUMEHEHNE KAJIBKYIATOPA;



6) MCIOJIb30BAaTh NOHSATHUS W YMEHHUS, CBSI3aHHbIE C MPONOPLHOHAIBHOCTBIO BEJIMYMH,
MPOLUEHTAMU B XOJI€ PCELUICHUS MATEMaTUYECKUX 3a7ad M 3aJa4 M3 CMEXKHBIX IPEIMETOB,
BBINOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI.

Yuenux nonyuum eozmooicnocms.

1) MO3HAKOMMTHCA C MO3ULUUOHHBIMA CUCTEMAMM CUHMCIIEHUS C OCHOBAHUSIMU, OTJIMYHBIMU OT
10;

2) yrayOuTh U pa3BUTH MPEACTABICHUS O HATYPAIBHBIX YHCIIaX U CBOHCTBAX JACITUMOCTH,

3) HAyYUThCA UCIOJB30BATh MPUEMBI, PANUOHAIM3UPYIOIIUE BBIYHCICHUSA, MPUOOpECTH
MIPUBBIYKY KOHTPOJIUPOBATH BHIYUCIICHUS, BEIOMPAs MOIXOIAIIUN JUIsI CUTYaIlMH CIIOCOO0.

JeiicTBUTEIbHBIE YHCJIA

Yuenuk nayuumcs:

HCMOJIb30BATh HAYAJIbHBIE TPEACTABICHHUS O MHOYKECTBE JICHCTBUTEIBHBIX YHCEIL.

Yuenux nonyuum eozmooicnocms.

1) pa3BuUTh TMpPEICTABICHUE O YHCIE M YHUCJIOBBIX CHCTEMAax OT HATypalbHBIX [0
JIEMCTBUTEIBHBIX YUCEI; O POJIM BBIYUCICHUIN B YEIIOBEYECKOW MPAKTUKE;

2) pa3BuUTh © yrAyOWTh 3HAaHUS O JCCATUYHOW 3alUCHU  JEUCTBUTEIBHBIX  UHCET
(meproIMYecKre U HEeTIepUOAMUECKUE IPooH).

HN3mepenus, npudJInKeHusl, OLlEHKH

Yuenuk nayuumcs:

HCMOJIb30BaTh B XOJE€ pEIICHUS 3aJad »JJIEMEHTApHbIC IMIPE/ICTABJICHUS. CBSI3aHHBIE C
MPUOIMKEHHBIMU 3HAYCHUSIMH BEJTMYHH.

Yuenux nonyuum eozmooicnocms.

1) TOHSATH, YTO YMCJIOBBIE JAaHHBIC, KOTOPHIE HCIOJB3YIOTCS IS XapaKTEPUCTUKH OOBEKTOB
OKPY)KAIOILIET0 MHUpa, SBJSIIOTCS MPEUMYIIECTBEHHO MNPUOIMKEHHBIMU, YTO TO 3alUCH
NpUOMHKEHHBIX 3HAUYEHUH, COepKaluXcs B MHPOPMALMOHHBIX UCTOYHHUKAX, MOKHO CYIUTh O
MOTPEIIHOCTH NMPUOIMKEHHUS,

2) MOHATh, 4YTO TMOTPEIIHOCTh pe3yJbTaTa BBIUMCICHUNW JOJDKHA OBITh COHM3MEpUMa C
MTOTPEIIHOCTBIO UCXOIHBIX JaHHBIX.

Harasignasi reomerpus

Yuenux nayuumces:

1) pacrio3HaBaTh Ha 4YepTekKax, PUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MHUpPE IJIOCKUE M
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYDBHI;

2) pacmo3HaBaTh pa3BEPTKU KyOa, MPSAMOYrOJBHOTO TMapajuiefienuinesaa, MpaBUIbHOMN
MMAPaMU/JIbI, HWJIMHIPA U KOHYCA;

3) cTpouTh pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapajuieenunea;

4) ompenenaTh MO JWHEHHBIM pa3MepaM pa3BEPTKU (UTYpHI JMHEWHBIE pa3Mepbl CcaMoil
¢burypsl 1 Ha000pOT;

5) BBIYHCIATH 00BEM MPSAMOYTOIHHOTO MapaieNenunesia.

Yuenux nonyuum eozmoorcnocms.

1) BBIYUCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (HUTYp, COCTABICHHBIX U3
MPSIMOYTOJIbHBIX NapaJlIeIeUIEA0B;

2) yriayOuTh W Pa3BUTh MPEJICTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpaX;

[Iporpamma mo3BOJsieT JOOMBATHCS CIEAYIOIIUX PE3YIbTaTOB OCBOECHUS 00pazoBaTEIbHOM
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus:

JIMYHOCTHBIE:

2) OTBETCTBEHHOIO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH OOY4YaroUIUXCs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHUBAIIMH K 00YYEHHIO U TIO3HAHUIO;

3) popmMHpOBaHUS KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOIIEHUHM U COTPYIAHUYECTBE CO
CBEpCTHUKAMM, CTapIIUMH W MIAAIIUMH B 00pa3oBaTeNbHOH, yuyeOHO-HCCIIEeN0BaTEIbCKOM,
TBOPUYECKOM U IPYTUX BUAAX IEATEIBHOCTH;



4) yMeHMs SICHO, TOYHO, TPAaMOTHO H3JlaraTh CBOM MBICIM B YCTHOW M TMHUCBMEHHOW peuyw,
MMOHMMATh CMBICI MOCTABJICHHOM 3a/1auu, BHICTpaMBaTh ApryMEHTAIIMIO, IPUBOIUTEH MIPUMEPHI U
KOHTPIIPUMEPHI;

5) MEepBOHAYAIBLHOTO TPEJCTABICHUS O MATEMAaTHUYECKOW Hayke Kak cepe deroBedecKoi
JeSITeNLHOCTH, 00 ATamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISl PAa3BUTHS [IUBHIIN3AIINN;

6) KPpUTUYHOCTH  MBINIJICHUS, yMEHHS  PAaclo3HaBaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIIMYATh THIIOTE3Y OT (PaKTa;

7) KpEaTUBHOCTU MBIIIJICHUS, WHHUIMATUBBI, HAXOIYMBOCTH, AKTHBHOCTH IIPU pEIICHUU
apuMeTHUeCKuX 3a/1a4;

8) yMeHHSI KOHTPOJIMPOBATH MIPOLIECC U PE3YJbTaT YUeOHONU MaTEeMaTHYECKOW IeATeTbHOCTH;

9) ¢popMHUPOBAaHHS CIIOCOOHOCTH K OSMOIMOHAIBHOMY BOCIPHUSATHIO MAaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI;

MeTanpeaMeTHbIe:

1) crmoCOOHOCTH CaMOCTOSITEIBHO TUIAHMPOBATH AIbTEPHATUBHBIC MYTH JOCTIKECHHS IIEJIeH,
OCO3HAHHO BBIOMpaTh Haubosee YPPEeKTUBHBIE CIOCOOBI pelIeHUsT YUeOHBIX M MO3HABATEIbHBIX
3azay;

2) YMEHHS OCYIIECTBIISATH KOHTPOJIb MO0 00pa3ily ¥ BHOCUTh HEOOXOIMMbIE KOPPEKTHUBHI;

3) crOCOOHOCTH aJeKBaTHO OIICHWUBATH MPABUJIBLHOCTh WJIM OIMMOOYHOCTH BBITIOJTHEHUS
y4eOHOM 3a1auu, €€ O0BEKTUBHYIO TPYAHOCTh i COOCTBEHHBIE BO3MOYKHOCTHU €€ PEIICHHS;

4) yMEHUSI  YCTaHABJIHMBATh TPUYUHHO-CICJACTBEHHBIE  CBS3M; CTPOUTh  JIOTHYECKHE
pacCyKJIeHUsI, YMO3aKJIIOUCeHHS (MHIYKTUBHBIE, ISTyKTUBHBIC U TI0 AHAJIOTHH) U BBIBO/IBI,

5) yMEHHs CO37aBaTh, MPUMEHATH U TPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEICTBA,
MOJIEJTM U CXEMBI JIJIs1 pEIIeHHs YIeOHBIX M TIO3HABATEIHHBIX 33]1a4;

6) pa3BUTHS CIIOCOOHOCTM OpPraHU3OBBIBaTh Yy4EOHOE COTPYAHHMYECTBO U COBMECTHYIO
NEeSITEeNIbHOCTh C YUUTEJIEM M CBEPCTHUKAMM: OMPENENATh LEIH, pacupenesnsaTh GYHKUUN U POJIU
YYaCTHUKOB. B3aUMOJCHCTBOBATh M HAXOJIWUTh OOIIHME CIOCOOBI pabOThI; YMEHHUS paboTaTh B
rpyIIe: HaXOAUTh O0Iee pelieHre U pa3peniaTb KOHMIMKTH HA OCHOBE COTJIACOBaHUS MO3ULIUI
1 yu€Ta MHTEPECOB; CIyIIaTh MapTHEpa; (HOpPMYyIUpPOBaTh, aprTyMEHTUPOBATh U OTCTAMBATh CBOE
MHEHHUE;

7) dopmupoBaHus yueOHOM u OOIIENOIH30BATENICKOW KOMIIETEHTHOCTH B  00JIacTH
UCIO0JIb30BaHUS HH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruil (MKT-komnerentHocTH);

8) mepBOHAYAJIILHOTO TPEJACTaBICHHUS 00 HAeIX M O MeToJaX MaTeMaTHKu Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKU U TEXHUKH;

9) pa3BUTHS CHOCOOHOCTH BHUIETh MAaTEeMAaTUYECKYIO 3ajJadyy B JAPYrUX AUCUUIUIMHAX, B
OKpYXaIoLlEeH KU3HHU;

10) yMeHHusl HAaXOJAWUTh B PA3IMYHBIX UCTOYHUKAX MH(POPMALUIO, HEOOXOAUMYIO IJISl PelIeHHS
MaTeMaTH4eCKUX MpoOJieM, U MPEACTaBIATh €€ B MOHATHON ¢dopMme; MPUHUMATH DPEIICHHE B
YCIOBUSX HEMOJHOM U U30BITOYHON, TOYHON U BEPOSTHOCTHOM MH(OPMALINK;

11) yMeHUsl MOHUMAaTh M KCIOJb30BaTh MAaTEMaTUYECKHE CPEACTBA HATJSIHOCTU (PUCYHKH,
YepTEeXH, CXEeMbI U JIP.) Ui WUTIOCTPAIIUH. UHTEPIIPETAIlMH, apTyMEHTAIUH;

12) yMeHHsI BBIJIBUraThb THUIOTE3bl TMPU pEHICHHH Y4YEOHBIX 3a7ady M TOHHUMaHUs
HEO0OXO0IMMOCTH UX MPOBEPKH;

13) mOHMMaHUs CYHIHOCTH QJITOPUTMHUUYECKUX MPEANHCAHUN M yMEHUs JCiCTBOBaTh B
COOTBETCTBUU C MPEJI0KEHHBIM aITOPUTMOM;

14) yMeHHS CaMOCTOSITENIbHO CTaBUTh LIEJH, BBIOMPATh U CO3/1aBaTh allTOPUTMBI JUTSI PEIICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIIeM;

15) cnocoOHOCTH TJIAHUPOBATh U OCYIIECTBIATH JAEATEIHHOCTh, HAMIPABJICHHYIO HA pEIICHUE
3a/1a4y UCCJEeI0BATENIbCKOTO XapakTepa;

npeaMeTHbIE:

1) ymenus paboTaTh C€ MaTEeMaTHYECKUM TEKCTOM (CTPYKTYpUpPOBAaHHUE, W3BICUYCHUE
HeoOxouMoM nH(popMaLKK), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOM M MUChMEHHOM
peuH, MPUMEHSISI MAaTeMAaTHYeCKyl0 TEPMHUHOJOTHI0O U CHUMBOJIMKY, HCHOJb30BaTh pa3IMYHbIC



SI3BIKM  MAaTEMAaTUKU (CIIOBECHBIH, CHMBOJMYECKHHA, TpaduyecKuii), pa3BUTUS CIOCOOHOCTH
000CHOBBIBATh CYKJICHUS, TPOBOJAUTDH KIACCH(PUKAIHUIO;

2) BiangeHusl 0Aa30BBIM TMOHATHIHBIM anmapaTroM: UMETh NPEJICTABICHHE O 4YHCIE, JAPOoOwH,
MPOLIEHTaX, 00 OCHOBHBIX T€OMETPHUYECKUX OOBEKTaxX (TOYKa, MpsMasi, JIOMaHas, yroy, MHO-
TOYTOJIbHUK, MHOTOTPaHHHK, KpYI, OKPYXHOCTh, Imap. chepa u 1p.), (opmupoBaHus
MPEACTABJICHUI O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE U Pa3IMUHBIX CIIOCO0ax
WX U3YYCHUS,;

3) yMEHHsS BBINOJHATH apudMeTHUecKue MpeoOpa3oBaHUsl PAIMOHATIBHBIX BBIPAKECHUH,
MPUMEHATh MX JJISl PEIICHHUS Y4EOHBIX MAaTeMaTHYEeCKUX 3aJad M 3a/lay, BO3HHUKAIOIIUX B
CMEXHBIX YU€OHBIX MpeaMETaX;

4) yMEHHUS T0JIb30BaThCS N3YUEHHBIMH MAaTEMaTHICCKIMU (POPMYIIaMH;

5) 3HaHUSA OCHOBHBIX CIIOCOOOB MPEACTABICHUS M aHAJIU3a CTATUCTUYECKHUX JAHHBIX; YMEHHS
pemiaTh 3a/1la4M C MOMOIIBIO Iepedopa BCeX BOZMOXKHBIX BAPUAHTOB;

6) yMEeHUs NMPUMEHSTh U3YYEHHBIC TOHATHS, PE3YIbTAaThl U METOJBI MPU PEIICHUU 3a]a4 U3
pa3IMYHBIX pa3JENOB Kypca, B TOM 4YHUCJIE 33Ja4, HE CBOJAIIMXCS K HENOCPEACTBEHHOMY
MPUMEHEHHIO U3BECTHBIX aJITOPUTMOB.

COJAEPKAHUE YUYEBHOI'O KYPCA MATEMATHUKHU 5-6 KJIACCOB

HarypajbHble ynciaa
Harypaneubeiit  psan.  [ecatuunas cuctema cuuclieHus. ApudMeThdeckue ACUCTBUS C
HaTypaJibHbIMU uuciaMu. ColicTBa apudmernueckux neiictBuil. IloHatue o cremeHu c
HaTypaJdbHBIM TIOKa3zareneM. KBaapar u KyO uucia. UmuCIIOBBIE BBIpaXEHHUS, 3HAYCHUE
YUCJIOBOTO BhIpaKeHMs. [lopsmok MeHCTBHII B YHCIOBBIX BBIPAKEHHSX, HCIIOJIH30BAHHE
CKOOOK. Perrenne TEKCTOBBIX 3aaad apu(PpMETHUECKUMHU criocoOamu. JlemuTenn U KpaTHBIE.
Haunbonpumit oOmmit  nenwtenb, HauMeHbIlee oOmee kpatHoe. CBoOHCTBa JAETMMOCTH.
[Ipusnaku penumoctu Ha 2, 3, 5, 9, 10. Ilpocteie m cocrtaBHble 4yucia. Paznoxenue
HaTypaJbHOTO YKCJIa Ha MMPOCThIC MHOXKHUTENH. [leleHne ¢ 0CTaTKOM.

Apoou
OO6bikHOBEHHBIE apoOu. OcHOBHOE CBOWMCTBO npoOu. CpaBHEeHHE OOBIKHOBEHHBIX IPOOEH.
ApubdmMernueckne IEeUCTBUS ¢ OOBIKHOBEHHBIMH Ipo0sMu. HaxoskIeHue 4acTH OT LEJIOro H
1esoro 1o ero yactu. Jlecaruunbie Apoou. CpaBHEHUE NECATUYHBIX apoOei. AprudMeTnueckue
NEUCTBUS ¢ JACCATHYHBIMH apoOsimu. IlpencraBiieHne JecsATUYHOM JpoOW B BHUIC
OOBIKHOBEHHOM JpoOM W OOBIKHOBEHHOW B BHAE AecaTuyHO. OtHomenue. I[Ipomopums;
OCHOBHO€ CBOHWCTBO Tporopiuu. [IpomeHThl; HaX0XJACHHE NPOILEHTOB OT BEJIMYMUHBI U
BEJIMYMHBI TIO0 €€ MPOIICHTaM; BBIPAKCHHE OTHOIICHHS B IPOIICHTaX. PelieHue TEeKCTOBBIX
3a7a4  apu(METHUYECKHUMHU crocobaMu. PemieHne TEKCTOBBIX 3afad  apu(pMeTHYeCKUMU
CIIoco0aMu.

PanuonaabHbBIE YHCIA
[TonoxxutensHble W OTpUILIATEIbHBIC YMCIA, MOAYIb uMcia. M3o0paxkeHue 4ucen TOYKaMU
KOOPJIUHATHON MPSIMOMW; reOMeTpUYecKasl MHTepIpeTanus Moayis yucia. MHOXKECTBO IENbIX
yucen.  MHOXKECTBO  palMOHaJIbHBIX  yuced. CpaBHEHHME  pallMOHAIBHBIX  YHCEI.
Apudmernueckue AeUCTBH ¢ pallioHATbHBIMU YnciaMu. CBOHCTBA apuPMETUIECKUX
JICCTBUH.

HN3mepenusi, npulInKeHUsI, OLEHKH. 3aBMCHUMOCTH MEKAY BeJTHYUHAMM
EquHunbl u3MepeHus Onumusl, niowaou, o0véma, maccel, 8pemeHu, cxkopocmu. llpumepbl
3aBUCHUMOCTEH MEXIy BEIMUYUHAMU CKOPOCHIb, 8PeMs, PACCMOsHUE, NPOU3800UMENTbHOCb,
epems, paboma, yeHa, koiuvecmeo, cmoumocms u 1p.llpeacraBneHne 3aBUCUMOCTEH B BUIE
dopmyn. Beruncnenus mo ¢dopmynam. PelieHne TEKCTOBBIX 3aaad  apuPMETHUECKUMU
croco0aMH.

DJIeMEeHTBI aJaredpbl
Hcnonb3oBanue OykB njasi 00O3HAUEHHS] YHWCEN;, JUIS 3alUCH CBOWCTB apH(PMETHUYECKUX
neiicTBuii. BykBeHHbIE BBIpaKEHHs (BBIpOKEHHUs] C MEepeMEeHHbIMH). UYKcIoBOe 3HAaYCHHE



OYKBEHHOTO BBIPQKEHHUS. YpaBHEHHE, KOpPEHb ypaBHEHHs. HaxoxaeHue HEU3BECTHBIX
KOMIIOHEHTOB  apudmMeTndeckux JeicTBuil. JlekapToBBI KOOpPAMHATHI HA  IJIOCKOCTH.
[TocTpoenue ToukH 1o €€ KoopaAuHaTaM, ONPEIeIEHUE KOOPAUHAT TOUKH Ha TUNIOCKOCTH.

OnucareabHas cratucTuka. Bepositnocts. KomOunaropuka. MuoxkecTBa
[IpencraBnenue JaHHBIX B BUJE Tabmul, nuarpamm. [lonarue o cimydyaifHOM OmbITe U COOBITHH.
JlocToBepHOE U HEBO3MOKHOE cOObITUS. CpaBHEHHE 11aHCOB. PelieHne KoMOMHATOPHBIX 3314
nepedoOpoM  BapHaHTOB. MHOXECTBO, JJIEMEHT MHOXecTBa. llycroe  MHOXECTBO.
[MonmuoxkecTBO. OOBbEMHEHNE U MTEPECEUCHUE MHOKECTB. VILTIOCTpaIusl OTHOIICHUH MEXIy
MHOYECTBAMH C MTOMOIIbIO Auarpamm Ditiepa — Benna.

Harnsanasi reomerpust
Harnsanuele npencraBieHust o purypax Ha IUIOCKOCTH: IpsiMasi, OTPE3O0K, JIyd, yroJ, JIoMaHasl,
MHOTOYT'OJIbHUK, MpPaBWIbHBIM MHOTOYIOJIbHUK, OKPYXXHOCTb, KpYr. UYeTbIpéXyroJibHUK,
NpSIMOYTOJIbHUK,  KBaapaT.  TpeyroiabHMK, BHJBl  TPEyroJbHHKOB.  M300paxeHue
reoMeTpuueckux guryp. BzaumHoe pacnonoxeHue AByX NpsSIMbIX, IBYX OKPYKHOCTEH, MpsMoit
1 OKpYXHOCTH. J[nmuHa oTpeska, momaHoi. [lepuMerp MHOroyroyibHUKa. ENMHUIBI H3MEpEHUs
JuHbL. M3MepeHne UIMHBI OTpe3Ka, MOCTPOCHHE OTpe3Ka 3aJaHHOM JUIMHBL. YToJ. Buasl
yrioB. I'pagycHas Mmepa yria. M3MepeHne M mocTpoeHHE YIiIOB ¢ NMOMOIIBIO TPAaHCIOPTHPA.
[Tonstne miomanu QuUrypsl; eIMHUIB U3MepeHus Iuiomanu. [lnomanps NpsIMOYroJibHUKA,
kBajpara. PaBHoBenukue ¢urypol. Harisaneie npeactaBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpaX:
Ky0, Tmapaiienenunen, NMpu3Ma, Nupamuaa, map, chepa, KoHyc, nuinueAp. H3o0pakeHue
MpoCTpaHCTBeHHbIX  ¢uryp.  [lpumepbr  cedeHuil. ~ MHOrorpaHHHKH,  IPaBHJIbHBIE
MHOTOTpaHHUKHU. [Ipumepbl pa3BEPTOK MHOTOTPAHHHUKOB, LWIMHIApa W KoHyca. [loHsTue
o0béma; eauHunbl 00bEMaA. OOBEM HPSIMOYroJIbHOTO mNapajuienenunena, kyoda. Ilonstue o
paBeHcTBe (uryp. lleHTpanpHas, oceBas M 3epKajbHas CcUMMeTpuu. M3oOpaxeHue
CUMMETPUYHBIX (UTYP.

MaremaTHKa B MCTOPHYE€CKOM Pa3BUTHHU
Hctopust (popMupoBaHMsl MOHATUS YHUCIA: HATypaJbHble 4YMCIa, APOOH, HEAOCTATOUYHOCTh
PalMOHAIBHBIX YUCEII IJIsl TEOMETPUUYECKUX U3MEPEHUN, HPPAllMOHANIbHBIC ynciaa. CTapruHHbIE
cucteMbl 3amcu uucen. J[poou B BaBunone, Erunre, Pume. OTKphITHE AeCATHYHBIX TpOOEH.
CrapunHble cucteMbl Mep. JlecsiTuuHble ApoOM M MeTpuueckas cucrema mep. [losiBieHue
OTpHUIATEIbHBIX Yucen U HyJs. JI. Marauukuid. JI. Didnep.

TEMATHYECKOE IINTAHUPOBAHHME

5 KJIACC
Ne | Conmepxxanmne | Kosmuec | XapakrepucTUKa OCHOBHBIX BUJIOB J€ATEIbHOCTH
n/m | yaeOHOTro TBO yueHUuKa (Ha ypOBHE yueOHBIX JIEHCTBUI)
Marepuana 4acoB
1. | Harypanbuer | 16 BBIOHATE AEHCTBUS C HATYPAJIbHBIMU YHCIIAMH.
€ yKcia u AHaNIM3UPOBaTh U OCMBICIUBATH TEKCT 3aJa4H,
IIKaJIBI nepeopMyIMpoBaTh YCIOBUE, U3BJICKATH

HEeo0X01uMyI0 HHPOpPMAIHIO, MOJETUPOBATh
YCIIOBUE C MIOMOIIBIO CXEM, PUCYHKOB, PE€aIbHBIX
npeaMeToB. ONUCHIBaTh CBOKCTBA HATYPaIbHOTO
psina. BepHo ncnonb30BaTh B peur TEPMUHBI yugpa,




Yucn0, Ha3bIBaTh KJIACCHI U Pa3psiibl B 3alIMCH
HaTypaJIbHOTO uKcia. YuTarh U 3aIMCBHIBATH
HaTypaJlbHbIE YMCIIA, ONPEAEIIATh 3HAYHOCTh YncIa,
CpPaBHMBATh U YIOPSIA0YUBATH UX, TPAMMATUYECKU
IPABWIBHO YNUTATh BCTpEUarOIIHecs
MaTeMaTHYecKue BbIpaxeHus. Pacrio3HaBarh Ha
yeprexax, pUCyHKax, B OKpY)KaloIleM MUupe
reoMeTpUIecKre GUrypsl: TOUKY, OTPE30K,
IPSIMYIO, J1y4, JOTIOJHUTEIbHBIE JIyUH, IUIOCKOCTD,
MHOTOYTOJIbHUK. [IpUBOAUTH IpUMEPHI AaHAJIOTOB
TeOMETPUIECKUX (DPUTYP B OKPY)KAIOIIEM MUDE.
N300paxaTe reomeTpudeckre GUrypsl U ux
KOH(UTYpalluK OT PYKH U C UCHIOJIBb30BaHUEM
4epTEXHBIX UHCTPYMEHTOB. M300paxkaTh
reoMerpuueckue (pUrypsl Ha KieTyaToi Oymare.
N3mepsATh ¢ TOMOIIIbIO HHCTPYMEHTOB M CPaBHUBATh
JUIMHBI 0Tpe3KOB. CTPOUTH OTPE3KU 3aJaHHOU JUINHBI
C IOMOIIBIO JINHEWKHU U HUPKYJA. Beipaxkars oaHU
€MHULIBI U3MEpPEHUsl JJIUHBI 4epe3 JApyrue.
[Tonb3oBaTbesl pa3nMUHBIMU IIKAJIAMHU.
Onpenensatb KOOpAUHATY TOYKH Ha JIyde U
OTMEYaTh TOUKY IO €€ KoopiauHaTe. BripaxkaTh
OJIHA €IMHHUIBI M3MEPEHHs] MacChl 4epe3 Apyrue.
BeimonHATe mepe®op Bcex BO3MOXKHBIX BapHaHTOB
JUTst TIepecuéra 0ObeKTOB WIIM KOMOWHAIIHH,
BBIJIEJIATE KOMOMHALIMHY, OTBEYAIOLINE 3aJAHHBIM
yciaoBUsIM. Pemiate TekcTOBBIE 3a1a4n
apuMETHIECKUMH CTIOcO0aMu. AHAIIM3UPOBATh U
OCMBICIIMBATh TEKCT 3a/1a4i, NepehopMyanpoBaTh
ycJI0BHE, M3BJIEKAaTh HEOOXOIUMYIO MH(OpPMaLHIO,
MO/JIJINPOBATh YCIOBHE C TIOMOLIBIO CXEM,
PHUCYHKOB, pealibHbIX IPEMETOB; CTPOUTH
JIOTMUYECKYIO IIETI0OYKY PacCyKIEHUH; KPUTHYECKU
OLICHUBATh IOJYYEHHBIH OTBET, OCYLECTBIATh
CaMOKOHTPOJIb, IIPOBEPssi OTBET Ha COOTBETCTBUE
YCIOBMIO. 3amUChIBaTh YMCIA C MOMOILBIO
puMmckux nugp. Mccnenosats npocreifime
YHCIIOBBIE 3aKOHOMEPHOCTH, NMPOBOAUTH YHCIIOBbIE
9KCHIEPUMEHTHI.

Cnoxenune u
BBIYUTAHUE
HaTypaJIbHbIX
quces

21.

BBINONHATE ClIOXKEHHUE U BBIYMTAHHE
HATypaJIbHbIX YHUCCII. BCpHO HCIIOJIb30BATh B PCUHU
TCPMHHBIL: CyMMa, CJIaracMoc, pa3HOCTb,
YMCHBIIACMOC, BBIYUTACMOC, YUCIIOBOC BBIPA’KCHUC,
3HAYCHHUC YUCJIOBOI'O BBIPAKCHHUA, YPAaBHCHHC,
KOpPCHb YpAaBHCHU, [ICPUMETP MHOTOYI'OJIbHUKA.
YcTaHaBiauBaTh B3aHMMOCBS3H MCKAY
KOMIIOHCHTAMH W PE3YyJIbTATOM IIPU CIOKCHUHN U
BBIYMTAaHWH, UCIIOJIB30BATh UX JJIA HAXOXICHUA
HEU3BECTHHIX KOMIIOHEHTOB JSUCTBUI C YMCIIOBBIMHU




¥ OYKBEHHBIMU BBIPQKCHUSAMH;, (HOPMYIUPOBATH
IIEPEMECTUTEIIBHOE U COYETATEIbHOE CBOMCTBA
CJIIO’KE€HUsI HATypaJbHBbIX YHCEJ, CBOWCTBA HYJIA
npu cioxeHuu. GopmynupoBaTh CBOMCTBA
BBHIYMTAHUSI HATYPaJIbHBIX YMCEI. 3aluChiBaTh
CBOICTBA CJIO0KEHUS U BBIYMTAHUS HATYPAIbHBIX
qrcea ¢ MOMOIIBIO OYKB, MpeoOpa3oBBIBaTh Ha
MX OCHOBE YHMCJIOBBIEC BBIPDAKECHUS U HCIIOJIb30BATh
UX Ui PAallMOHAIU3AlMUM TMHUCbMEHHBIX M YCTHBIX
BBIYMCIICHUH. [ paMMaTHYECKN BEPHO YUTATh
YHCIIOBBIE U OyKBEHHBIC BBIPQKEHUS, COJIEpIKAIIe
JIEHUCTBUSI CIIOKEHUSI M BBIYUTAHUS. 3alMCHIBAThH
OYKBEHHbIE BBIPAKEHHUSI, COCTABIIATH OYKBEHHbIE
BBIPQ)KEHUS 110 YCIIOBUAM 3a7a4d. BeluucisTs
YHCIIOBOE 3HAaueHHE OyKBEHHOTO BBIPAKEHUS INPU
3a/IaHHBIX 3HAYEHUsX OyKB. Bwrumciste
nepUMETPbl MHOTOYTOJIbHUKOB. COCTaBIATh
MIPOCTEMNIINE YPABHEHUS 110 YCIOBUAM

3a1a4. Pemate npocreiimme ypaBHEHHsI HA OCHOBE
3aBUCHMOCTEH MEXAY KOMIIOHEHTaMU
apudMeTHIECKUX ACUCTBUN. AHATU3UPOBATH U
OCMBICIIMBATh TEKCT 3ajjauu, nepedopMylnpoBaTh
ycllOBUE, U3BJIEKaTh HEOOXOIUMYI0 HH(popMalmio,
MOJEJIMPOBATh YCIOBUE C IOMOIIBIO CXEM,
PUCYHKOB, pEaJIbHBIX PEIMETOB; CTPOUTH
JIOTHYECKYIO LEMOYKY

pacCyXJIeHHI; KPUTUUYECKU OLICHUBATH MOJYYCHHBIN
OTBET, OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIOBHUIO. BBINMOIHATH
nepebop BCeX BO3MOXKHBIX BapHAHTOB IS
nepecyéra 0ObEKTOB WJIM KOMOHMHALWN, BBIICNATH
KOMOHMHAIIMK, OTBEYAIOIINE 33aJaHHBIM YCIOBHSIM.
HccnenoBate NpOCTEHIINE YUCIOBBIE
3aKOHOMEPHOCTHU, TPOBOIUTH YUCIIOBBIE
3KCIIEPUMEHTBI.

YMHOXKEHUE
H JeJICHHUE
HaTypaJIbHbIX
quces

23

BBIMONHATE YMHOXKEHHE M JIeJIeHHE HaTypalbHBIX
YHCell, ISJICHHE C OCTATKOM, BBIYHCIIATH 3HAYCHUS
creneHedl. BepHo MCMONIB30BaTh B peUU TEPMUHBI:
npouszgederue, MHONCUMeNb, YacmHoe, O0eiumoe,
oenumens, cmeneHb, OCHO8AHUe U NOKA3AMeb
cmenenu, keaopam U Ky6 yucia. YCTaHaBIUBATh
B3aMMOCBSI3M MEXJly KOMIIOHEHTaMH M
pe3ynbTaTOM IIPU YMHOXKEHUH U JEJICHUH,
UCIIOJIb30BATh MX JUISI HAX0KIEHHUSI HEU3BECTHBIX
KOMIIOHEHTOB JICHICTBUI C YUCIOBBIMU U
OyKBEHHBIMHU BbIpakeHUSAMU. DopMyIHpoBaTh
HePEeMECTUTENIbHOE, COUYeTaTeNbHOE U
pacrpeneuTeIbHOe CBOMCTBA YMHOYKECHUS
HATYpaJbHBIX YMCEJl, CBOMCTBA HYJIS U €AMHUIIBI [IPU
YMHOXXEHUU U JienieHun. dopmynupoBath
CBOIMCTBa JIeNIeHUs] HATYpaJbHBIX YHCEIL.




3anuchIBaTh CBOMCTBA YMHOXKEHUS M JAEICHUS
HaTypaJIbHBIX YHCET C IOMOUIbIO OYKB,
npeoOpa3oBbIBaTh Ha MX OCHOBE YHCIIOBHIC U
OyKBEHHBIC BBIPKEHUS U UCIIOJIb30BATh UX JUIS
palMOHAIN3alUY IMCbMEHHBIX U YCTHBIX
BBIYMCIICHUH, JUIsl YIIPOIIEHUSI OYKBEHHBIX
BBIpa)KCHU. [ paMMaTHyeCK BEpHO YUTATh
YHCIIOBbIE W OyKBEHHBIE BBIPAKEHUS, COJIEPIKAIINE
JEUCTBHSI YMHOXKECHMS, JIE€JICHUS U CTEICHMU.
Uurarh U 3anUCBHIBATh OYKBEHHbIE BBIPAKEHMUS,
COCTaBJIATh OYKBEHHBIE BBIPAKEHUS MO YCIOBUAM
3a1a4. BelumcnsaTe unciaoBoe 3HaueHHe OyKBEHHOTO
BBIPAKEHUS MPHU 3a/JlaHHBIX 3HAUYEHUAX OYKB.
CocTaBisaTh ypaBHEHUS 110 YCIOBUAM 3azad. Pemars
IIPOCTENIINE ypAaBHEHHS Ha OCHOBE 3aBHCHUMOCTEU
MEX/1y KOMIIOHEHTaMH apU(PMETHUECKUX JEHCTBHIA.
AHanu3upoBaTh M OCMBICIMBATh TEKCT 3aJayH,
nepeopMyIpoBaTh yCIOBHE, U3BJIEKATh
HE00X0uMYH0 HH()OPMAIHI0, MOJCITUPOBATH
YCIIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, PEABHBIX
MIPEAMETOB; CTPOUTH JIOTHYECKYIO HEMOYKY
pacCyXJIeHHI; KPUTHUYECKH OLICHUBATh
MOJYYEHHBI OTBET, OCYIIECTBIISITh CaMOKOHTPOJIb,
IIPOBEPSIsl OTBET HA COOTBETCTBHUE YCIOBHUIO.
BeimonHaTe nepe®op Bcex BO3MOXKHBIX BApMAHTOB
Ui epecuéra 0OBbEKTOB WIIU

KOMOMHAIMH, BBIAEIATh KOMOMHAIMH, OTBEYAIOLIIE
3aJlaHHBIM ycnoBUsM. MccnenoBaTe mpocTenme
YHCIIOBBIE 3aKOHOMEPHOCTH, IIPOBOAMTH YHCIIOBBIE
JKCIEPUMEHTHI.

IInmomanu u
00BEMBI

13

Pacno3naBare Ha ueprekax, PUCYHKax, B
OKpYKaloIlleM MHpE TeOMETpUYecKue (GUTypHI,
uMeroIue GopMy MpsIMOYroJIbLHOTO
napayenenumnena. [IpuBoauTh NpUMepsl aHAJIOTOB
Ky0a, MPsIMOYTOJILHOTO TapaljIeNIeIHIe/1a B
OKpyKaroiieM Mupe. M300paxars IpsMOyroJIbHbIN
napajuielienune]; OT PYKH H C HCIOJIb30BaHHEM
4epTEKHBIX HHCTPYMEHTOB. M300pakaTh ero Ha
Kieryaroi Oymare. Mcrnosp30Barh B pevn TEPMHUHBI:
Gopmyna, niowads, o6vém, paguvie Gueypol,
NpAMOY20IbHbLLL napaiieienuned, Kyo, epanu, péopa
U BEPUIUHBL NPSAMOY2OIbHO20 NApAieenunedd.
MoienupoBaTh HECIIOXKHbBIE 3aBUCUMOCTH C
MOMOIIBIO (GOPMYIT; BBIMONHITH BBIYUCICHUS IO
dopMynam. BeruucisaTh miomaan KBaaparos,
PSIMOYTOJILBHUKOB U TPEYroJIbHUKOB (B
MPOCTEHININX CIydasik), UCHOIB3yd (HOPMYIbI
IUIOMIAM KBajJpaTa M MPSMOYTOJbHHKA.
BripaxxaTe OHM €IUHUIIBI U3MEPEHHs! TIIONIaAN
yepe3 Apyrue. Beruuciars 00bEMBI Kyba U
MPSIMOYTOJIBHOTO TIapaJuIeenuIe/1a, UCIIONb3Ys
dopmynbl 06béMa Kyba M HPSIMOYTOJILHOTO
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napajuienenunesna. BelpaxaTb OJHU €IMHULBI
u3MepeHus: oopéma depe3 napyrue. MoaenupoBarb
U3y4aeMble T€OMETPUYECKHE OOBEKTHI, HCIONb3YA
Oymary, TUIaCTUJIMH, TPOBOJIOKY U Jp. BBINOIHATH
nepebop BceX BOZMOXKHBIX BAPHAHTOB IS Mepecuéra
00BEKTOB WJIM KOMOWHAIINH, BELACITSTH KOMOWHAIHH,
OTBEYAIOLIUE 3a/laHHBIM YCIOBUSAM. BpIuncisTh
¢axTopuansl. Mcrob30BaTh 3HAHUS O 3aBUCHMOCTSIX
MEX/1y BEJINYMHAMU CKOPOCTb, BpEMsl, IyTh IpHU
pELIeHUH TEKCTOBBIX 33/1a4. AHaIU3UPOBaTh U
OCMBICTTBATh TEKCT 3a/1a4, Mepe(GopMyarnpoBaTh
yCIIOBUE, U3BJIEKaTh HEOOXOUMYIO HH(OpMAIHIO,
MOJIETUPOBATh YCIIOBUE C IMOMOUIBIO CXEM,
PUCYHKOB, pEaJbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYIO0 LENOUYKY PacCyXACHUN; KPUTHUYECKU
OIICHUBATh IOJIyYEHHBIH OTBET, OCYILECTBIATh
CaMOKOHTPOJIb, MPOBEPSis OTBET HA COOTBETCTBUE
YCIOBUIO. BBINONHATH MPUKUAKY U OLIEHKY B XOJI€
BBIYHMCIICHUII.

OOBIKHOBEHH
bIe IpoOH

23

Pacno3naBatek Ha yepTe)kax, pUCyHKax, B
OKPY)KAOIIEeM MUPE reOMEeTprUIecKre (PUTypHI,
nMetomre GopMy OKpyKHOCTH, Kpyra. [IpuBoauTh
MIPUMEPHI AaHAJIOTOB KPyra B OKPYXKaroIIeM MHpE.
MopennpoBaTh T€OMETPUUYECKUE OOBEKTHI,
UCIIOJIB3YSI POBOJIOKY, TUIACTUIINH, Oymary. BepHo
UCIIOJIb30BaTh TEPMHUHBI: OKPYKHOCTb, KPYT, PaJHYC,
TaMeTp, A0JIsL, JpOoOb, YUCIUTENb, 3HAMEHATENb,
BHJIBI 1poOeil. DOpMyTHpOBaTh, 3aITUCHIBATH C
MOMOIIIbIO0 OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
IpoOu, paBuiIa JeHCTBU ¢ OOBIKHOBEHHBIMU
npo6simu. [IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE APOOH,
CpPaBHHUBATh U YIOPSAOYUBATH UX. BHIMOIHITH
BBIYHCIICHUS ¢ OOBIKHOBEHHBIMU JIPOOSIMH.
AHaNM3UPOBATH U OCMBICIIMBATH TEKCT 337a4H,
nepeopmMynupoBaTh YCIOBHE, U3BIIEKAThH
HE00X0UMYI0 HH(OpMAIHIO, MOJETUPOBATh
YCIIOBHUE C MIOMOIIBIO CXeM, PUCYHKOB, peaibHbIX
PEIMETOB; CTPOUTD JIOTHYECKYIO IIEMOUKY PacCyK-
JCHU; KPUTUYECKHU OLIEHUBATh MOJyYCHHBIN OTBET,
OCYILIECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHUE YCIOBHIO. [I[pOBOIUTH HECTOKHBIE
UCCIIEJIOBaHMS, CBSI3aHHBIE CO CBOMCTBaMH IPOOHBIX
YHCell, OMUPAsCh Ha YUCIOBBIE SKCIIEPHUMEHTHI

CnoxeHnue u
BBIUUTAHHUE
JECATUYHBIX
npoodeit

15

3anuchIBaTh U YUTATh IECATUYHBIE IPOOH.
[IpencraBisTh OOBIKHOBEHHBIE APOOH B BUJE
JIECATUYHBIX U JIECITUYHbBIE B BUJIE OOBIKHOBEHHBIX;
HaXOJUTh JIECTUYHbBIE TPHOTMKEHHS
0OBIKHOBEHHBIX Apo0eil. CpaBHUBATH U
YIOPSIOUYUBATH JECATUYHbIE TpoOu. BBIMOMHATH
BBIUMCIICHUS C AECATUUHBIMU APOOSMHU (CIIOKEHUE,
BBIUUTAHUE, OKPYTJICHHE).

11



Hcnonp30BaTh SKBUBAJIICHTHBIE IIPEICTABICHUS
JPOOHBIX YUCEN MPU UX CPABHEHUH, TIPH
BBIYUCIICHUAX. BEpHO UCII0JIB30BAaTh TEPMUHBL:
JecATU4Has ApoOb, pa3psi/ibl, OKPYIJIEHUE YUCET.
I'pamMmaTH4eCKH BEpHO YUTAThH 3aIIMCH BBIPAKEHUH,
CoJIepXKaIuX AeCATHIHBIE JpoOu. BEIOTHATH
IIPUKUJIKY U OLICHKY B XOJ€ BBIYHMCIICHU.
AHanu3upoBaTh U OCMBICINBATH TEKCT 3a7a4H,
nepeopMyIHpoBaTh YCIOBUE, U3BIECKATH
HE00X0IMMYI0 HH(POPMAIHIO, MOJIEITUPOBATH
YCIJIOBHE C IIOMOLIBIO CXEM, PUCYHKOB, PEAIbHBIX
IIPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMTOYKY PaCCyxK-
JICHUI; KPUTUYECKH OLICHUBATh MOJy4YEHHBIN OTBET,
OCYHIECTBJIATh CAMOKOHTPOJIb, IIPOBEPSIS OTBET HA
COOTBETCTBUE YCIIOBHIO.

YMHOXEHNE
U JIeJICHUE
JIECATHYHBIX
TpoOei.

26

BbInonHATE yMHOKEHHE U JETIEHUE NECATUUHBIX
npo6eil. BHIMOMHATE NPUKHUIKY U OLIEHKY B X0J1€
BbIuncieHuil. [IpencraBiasTh 0ObIKHOBEHHBIE IPOOH
B BU/JIE IECATUYHBIX ITYTEM JICJICHUS YUCIUTENS HA
3HaMmeHarens. Pemats 3a1aun Ha 1poOu, UCTIONB3Ys
MOHATHE CPEAHETO apU(PMETHUECKOTO IIPU PEIICHUU
3a/1a4. AHAIM3UPOBATh U OCMBICIUBATH TEKCT
3a7aunl, nepeopMyIupoBaTh ycIOBHE, U3BJIEKATh
HE0OX0AMMYI0 HH(OPMAIINIO, MOJCIUPOBATH
YCIIOBUE C IIOMOILBIO CXEM, PUCYHKOB, PEATIbHBIX
IIPEIMETOB; CTPOUTH JIOTMYECKYIO LIEMIOYKY PaCCyK-
JICHWH; KPUTUYECKU OLICHUBATH MOJy4YCHHBIN OTBET,
OCYILIECTBISATH CAMOKOHTPOJIb, IPOBEPSS OTBET HA
COOTBETCTBHUE YCJIOBMIO. UMTATh U 3aIIMCBIBATH YHUCIIA
B IBOMYHOM CHCTEME CUUCIICHHUS.

HNuctpymMeHT
bl JJIA

BBIUHUCIICHUI
1 U3MEPEHUH

18

OOBscHATH, 4TO Takoe NpoueHT. [IpeacraBnars
IPOLIEHTHI B APOOSX U APOOH B IPOILIEHTAX.
OcymecTBisaTh nouck uHdopmaruu (8 CMUN),
COJZIeprKallell TaHHBIE, BEIPAKEHHBIE B IIPOLIEHTAX,
MHTEPIPETUPOBaTh UX. IIpuBoANTE MpUMEpEI
MCIIOJIb30BAaHUS OTHOLICHUH B IPAKTUKE. BBINIOIHATD
IPUKUJIKY U OLICHKY B XOJI€ BBIYUCIICHUM.
AHanM3UpoBaTh U OCMBICINBATL TEKCT 3a1a4H,
nepedopMyIupoBaTh yYCIOBUE, U3BJIEKATh
HE00X0IMMYI0 HH(OPMAIHIO, MOJIEINPOBATh
YCIIOBUE C MIOMOIIBIO CXEM, PUCYHKOB, PEaIbHBIX
IIPEAMETOB; CTPOUTH JIOTHYECKYIO LIENIOYKY PaCCyxK-
JIEHW; KpUTUYECKHU OLIEHUBATH MOJyYEHHBIN OTBET,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBEPSAS OTBET HA
COOTBETCTBHUE YCJIOBHIO. Pacrio3HaBaTh Ha yepTekax
U B OKPY)KaIOILIEM MUPE pa3HbIE BU/IbI YTJIOB.
N3006paxxaTs yriasl OT pyKH U C UCMIOJIB30BAaHUEM
YEepTEKHBIX UHCTPYMEHTOB. BepHO ncnosb3oBarh
TEPMUHBI: YrOJI, CTOPOHA Yria, OMcceKkTpuca yria,
IIPSIMOM YroJI, TYIIOW, OCTPBIN U Pa3BEPHYTHIN yIroJl,

12



TPAHCIIOPTUP, YEPTEKHBIA TpeyroibHUK. M3mMepsaTs u
CpPaBHUBATh BEIVYMHBI yIJIOB. 3BIekars
uHGOPMAIHIO U3 TAOJUIl U TUArPaMM.

[IpoBOAUTE HECIIOKHBIE UCCIEAOBAHUS, CBA3aHHbBIC
CO CBOMCTBaMH JIPOOHBIX YUCEN, ONMHPASCh HA
YHCJIOBBIE SKCIIEPUMEHTHI. BBINONHATH cOOp
uHpopmanuu. [IpuBOIUTE TPUMEPHI HECIIOKHBIX
KJIaCCH(UKAINI U3 PA3IMYHBIX 001acTel JKU3HH.

MMOBTOPEHHUE
Kypca
MaTEMAaTHUKHU
5 knacca

21

UwuTath 1 3alMChIBaTh HATYypaAJIbHBIC YHCIIA,
CpaBHUBATh U yHnopsiiouuBath ux. [loap30BaThCs
pasNIuuHbIMU MKaMamMu. ONpenensTh KOOpPAUHATY
TOYKM Ha JIyd€ W OTMEYaTh TOYKY IO e&
KoopauHare. Pemare TeKCTOBbBIC 3a/1a4l
apuMeTUYECKUMH CIocoOamu. BEITIOJHSTH
CJIIO’KE€HUE, BBIYMTAHUE, YMHOXXECHHE U JICIICHHUE
HATypaJIbHBIX YUCEI, JIEJICHUE C OCTATKOM,
BBIYMCIISATH 3HAYCHUS CTeTieHEer. BRIUuCIsITh
IJTOIIAIA KBAJAPATOB U TPSIMOYTOJILHUKOB .
Breraucasate 00b€MBI Ky0a U TIPSIMOYTOJIBHOTO
napajuieNienuIea, UCrob3ys (Gopmyiasl 00bEMa
Ky0a ¥ TpSMOYTOJBHOTO MapajuieJenumnesa.
[IpeobpazoBrIBaTh OOBIKHOBEHHBIE IPOOH,
CpPaBHHBATh M YIIOPSAA0YMBATH UX. BBITOIHATH
BBIYUCIICHHS C OOBIKHOBEHHBIMH JPOOSMHU.
3anuceIBaTh U YUTATh IECATUYHbBIE IPOOH.
[IpenctaBisiTh OOBIKHOBEHHBIEC IPOOH B BUJIC
JECSITUUHBIX U IECATUYHbIC B BUJIE OOBIKHOBEHHBIX.
BoinonHATh AecTBUS ¢ AECATUYHBIMU APOOSIMH.
OOBACHATB, YTO Takoe mporeHT. [IpeacTaBiasaTh
MPOLEHTHI B APOOSIX ¥ ApoOU B MPOIICHTAX.
PacrioznaBath Ha uepTekax U B OKPYKaOIIEM MUPE
pasHble BUABI yrioB. M300paxkars yriibl OT PyKHU U C
UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB.
CocTaBisTh npocTeiire ypaBHEHUS M0 YCIOBUSAM
3anad. PemaTh npocreiinye ypaBHEHUS Ha OCHOBE
3aBUCHUMOCTEH MEXJy KOMIOHEHTaMU
apumMeTHuuecKuX IeicTBUl. AHaTU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJlauu, epeGopMyIupoBaTh
yCIIOBUE, U3BJIEKAaTh HEOOXOAUMYIO HH(POPMAILIHIO,
MOJIETTUPOBAThH YCIOBHE C IOMOIIIBIO CXEM,
PUCYHKOB, PEalIbHBIX MPEAMETOB; CTPOUTH
JIOTUYECKYIO [[EMOYKY PACCYKICHUHN; KPUTHUECKU
OIICHUBATh MOJYYEHHBIH OTBET, OCYIIECTBIISTh
CaMOKOHTPOJIb, IPOBEPSsI OTBET HA COOTBETCTBUE
YCIJIOBHIO.

Hmoeco

175
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TEMATHYECKOE IINTAHUPOBAHHUE 6 KJIACC

Conepxxanue
y4eOHOTO
MaTepuaa

Kon-
BO
4aco
B

XapakTepucTuKa OCHOBHBIX BUJIOB JICSITEIIbHOCTH
yueHUuKa (Ha ypOBHE YUeOHBIX JIEHCTBU)

IloBTOpEHUE
Kypca
MaTeMaTHKH
5 kJyacca

8

BbInonHATE CllOKE€HUE, BBIYMTAHUE, YMHOXKEHUE U
JIeJIEHUEe HaTypalbHBIX YHCEIN, EJIEHUE C OCTATKOM,
BBIUMCIISATh 3HAUEHHUS CTeleHel. Pemarh TekcToBble
3aaun apuhMETHICCKIUMHE CITOCOO0aMHU.
[IpeoOpa3oBbIBaTH OOBIKHOBEHHBIE APOOH, CPABHUBATH H
yHOPSA0YUBATH UX. BBINOIHITH BEIYUCIEHUS C
OOBIKHOBEHHBIMH JIpOOSIMH. 3alUCHIBATh U YUTATh
necsiTuuHble 1poou. [lpeacraBinsTe 0ObIKHOBEHHbBIE
IpoOU B BUJIE JECSITUUHBIX U IECITUYHBIE B BUJIE
OOBIKHOBEHHBIX. BBINONHATH AEUCTBUS C JECITUUHBIMU
npoosimu. OOBSCHATH, YTO Takoe MpoleHT. [IpencraBusTs
MIPOLICHTHI B IPO0sX U Apoou B mporieHTax. CoCTaBIsSITh
MpOCTENIINE YpaBHEHUS 10 YCIOBHUAM 3aj/1a4. Pemate
MpOCTENIINE YpaBHEHHUSI HA OCHOBE 3aBUCUMOCTEN
MEXAY KOMIIOHEHTaMH apu(pMEeTHUECKUX JIEHCTBUH.
AHaNM3UpPOBATh U OCMBICIUBATH TEKCT 3aJa4H, nepedop-
MYJIUPOBAaTh YCIOBUE, U3BJIEKATh HEOOXOAUMYIO
nH(popMaINIo, MOJAETUPOBAThH YCIOBHUE C TOMOIIIBIO CXEM,
PUCYHKOB, peaJIbHbIX IPEIMETOB; CTPOUTH JIOTHUECKYIO
HENOYKY pacCyXJICHHI; KPUTUUECKH OLIEHUBAThH
MOJIy4YE€HHBIH OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb,
IPOBEPSIsl OTBET HA COOTBETCTBUE YCIOBHIO.

JeaumocTthb
yucesa

20

DopMyTHpOBaTh ONIPEACICHUS IETUTENS K KPaTHOTO,
MPOCTOTO W COCTAaBHOTO YHMCJIa, CBOWCTBA M MPU3HAKU
JIEMMMOCTH. JIoKa3pIBaTh M OMPOBEPTaTh C TOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKIACHUS O IETUMOCTH YHCEI.
KnaccudunupoBaTs HaTypasibHbIC YUCa (YETHBIC U
HEYETHBIE, 1T0 OCTATKaM OT JICJICHHUS Ha 3 U T. I1.).
UccnenoBats npocreiime

YHUCJIOBBIE 3aKOHOMEPHOCTH, TIPOBOIUThH YHCIIOBBIE
AKCIIEPUMEHTHI (B TOM YHCJIE C UCIOJIb30BAaHHEM
KaJbKyJIsATOpa, KOMIbIOTEpa). BepHo ncnonb3oBath

B pPEYM TEPMHUHBL: desiumenvb, Kpamuoe, Haubo bl
oOwuil Oenumens, HauMeHbuiee 0Ouee Kpamuoe,
npocmoe Yucio, COCMagHoe Yucio, 4émHoe 4ucio,
HeuémHuoe Yucio, 83auUMHO NPOCMble YUCId, YUCIA-
OU3HeYbL, PA3NONACEHUE YUCTA HA NPOCTble MHONCUMETU.
PemaTs TekcTOBbIE 331aU apu(PMETHIECKUMU
crocobamu. BeITIONHATE epedop BCceX BOZMOKHBIX
BapHaHTOB IS MepecuéTa 0ObEKTOB UM KOMOWHAIIHH,
BBIJICTIATh KOMOWHAIIMH, OTBEYAIOIINE 33 JAHHBIM
ycnoBusM. Beraucisats Gakropuansl. Haxoauts
00BeIMHEHNE U TIepeceYeHNe KOHKPETHBIX MHOYKECTB.
[IpuBOAUTE IPUMEPHI HECIOKHBIX KIIaCCUPUKALIUN U3
pa3TUYHBIX 00NacTe xu3Hu. UImocTpupoBarth
TEOPETUKO-MHOKECTBEHHBIE U JIOTHYECKHE TTOHSTHS C
IIOMOUIBIO AuarpaMm Oilsiepa — Benna
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Chnoxenne u
BbIYHUTAHHUE
apooeii ¢
Pa3HBIMU
3HAMEHATeJl
AMH

22

DopMyIHpPOBaTH OCHOBHOE CBOHCTBO OOBIKHOBEHHOM
IpoOu, mpaBUIia CPAaBHEHHS, CIIOKEHHS U BEIYUTAHUS
00OBIKHOBEHHBIX Apo0beii. [IpeoObpa3oBbIBaTH

OOBIKHOBEHHBIE IPOOH, CPAaBHUBATH U YIOPSAOUHBATH UX.

BrINomHATE CI0KEeHUE U BBIYUTaHUE OOBIKHOBEHHBIX
Npo0eil ¥ cMelIaHHbIX YKcel. ['paMMaTryecKku BEpHO
YUTATh 3aIIMCH HEPABEHCTB, COAEP/KALNX
OOBIKHOBEHHBIE IPOOH, CYMMBI M pa3HOCTH
OOBIKHOBEHHBIX JIpoOeii. PemaTs TeKCTOBEIC 3a1a9u
apugMeTHIECKUMHU CrIOcO0aMu. AHATM3UPOBATH U
OCMBICTTBATh TEKCT 3a/1a4H, IepeOopMyIMpOBaTh
yCIIOBUE, U3BJIEKaTh HEOOX0AUMYIO HH(POPMALIUIO,
MOJEJIMPOBATE YCIOBHE C MMOMOIIBIO CXEM, PUCYHKOB,
peanbHBIX IPEAMETOB; CTPOUTH JOTMYECKYIO LENOUKY
pacCyXICHHI; KPUTHYECKH OLIEHUBATh MOJTYYEHHbIN
OTBET, OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIL OTBET HA
COOTBETCTBHUE YCIOBHUIO. BBITTOTHATH MPUKUJIKY U OLIEHKY
B XO/JI¢ BRIYUCIICHHUI. BRIMOTHATE Iepebop Bcex
BO3MOKHBIX BApUAHTOB IS IlepecuéTa 00bEKTOB UITU
KOMOUMHAIM, BBIAENATH KOMOWHALIMY, OTBEYAIOIINe
3aJlaHHBIM YCJIOBUSM. BbruucisaTs GpakTopuasbl.

YMHOKEeHHE
U JieJIeHne
00bIKHOBEHH
bIX Jpo0eit

32

dopMyIHpPOBATh MTPABHIIA YMHOKCHHUS U JACTICHUS
OOBIKHOBEHHBIX JIpo0eil. BBIMONHATE yMHOXKEHNE U
JefieHne OOBIKHOBEHHBIX APOOEH U CMEIIaHHBIX YHUCE.
Haxomuth 1poOb OT 4Kciia ¥ YKCIIO IO €T0 APOOH.
['pamMaTHyYeCcKy BEPHO YUTATh 3aMMMCU TPOU3BEACHUN U
YaCTHBIX OOBIKHOBEHHBIX JIpo0eit. Pemiars TekcToBbIE
3aauu apupMeTHIeCKUMHu ciocodamu. [IpoBoauTh
HECJIOKHbBIE UCCIIEI0BAHUS, CBA3aHHbIE CO CBOWCTBAMU
JPOOHBIX YUCEl, OTUPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI
(B TOM 4HCIIE C UCTIOJIb30BAHUEM KaIIbKYJISATOPA,
KoMIIbloTepa). MccnenoBarh U OMMCHIBATh CBOMCTBA
NUPAMHU/L, IPU3M, UCTIOJIB3YsI SKCIIEPUMEHT, HAOII0/ICHUE,
u3MepeHue, MoienupoBanue. Vcnonbp3oBarh
KOMITBIOTEPHOE MOJICTUPOBAHUE U SKCIIEPUMEHT sl
U3Y4YEHUs CBOMCTB 3TUX 00bEKTOB. MoienupoBath
MUPAMHUJIBL, TPU3MBIL, UCTIOJIB3Ys OyMary, MiaacTUIIUH,
POBOJIOKY | Jip. M3rotaBnmBaTh MpOCTPaHCTBEHHBIE
burypsl u3 pa3BEPTOK; paclo3HaBaTh Pa3BEPTKU
MUPAMHUJIBL, IPU3MBI (B YaCTHOCTH, KyOa,
IpsIMOYTOJIBHOTO Napajuienenunena). PacnoznaBars Ha
yepTrexkax, pUCyHKaX, B OKPYXKaroIIeM MUPE MHUPaMUJIbI,
npu3Mbl. [IpUBOIUTE MPUMEPHI aHATIOTOB 3TUX
TEOMETPUUECKHUX (GUTYP B OKPYXKAIOIIEM MHpE.

OTHoueHus
u
NPONOPIUUH

19

BepHo uCIo1b30BaTh B pUU TEPMUHBI: OMHOUEHUE
yuces, OMHOWEHUe 8eIUYUH, 83AUMHO 0OPaAmHbLe
OMHOWEH UL, NPONOPYUSL, OCHOBHOE CEOUCMBO 8ePHOUL
nponopyuU, NPIMO NPONOPYUOHATbHbIE GETUUUHDL,
06PAMHO NPONOPYUOHATIbHBLE BETUYUHBL MACUUMAD,
ONIUHA OKPYICHOCIU, NIOWAOL Kpyead, wap N cghepa, Nx
yenmp, paouyc v ouamemp. VIcionb30BaTh MOHITUS
OMHOWEeHUs N NPONOpYUY TIPH PEIICHUH 3a/1ay.

15



[IpuBOoAUTE PUMEPHI UCTIOJIB30BAaHKS OTHOLLICHUH B
npakTuke. VMcnonbs3oBaTh NOHATUE Macumab Tpy
pELIEHUH IPAKTUYECKUX 3a/1a4. Beluuciars yny
OKPYXKHOCTH U IUIOLIaAb KPyra, UCIOJIb3Ys 3HAaHUS O
npUOIMKEHHBIX 3HAUCHHSIX

ymcesl. Pemars 3a1aun Ha IPOLEHTHI U 1poOHU
COCTAaBJIEHUEM MPONOPIMH (B TOM YHUCIIE 3a]1a4U U3
peaJIbHOM IPAKTUKH, UCIIOJIb3YS IIPU HEOOXO0IMMOCTH
KaJIbKYJSATOP)

ITonoxkuTen
bHBIE H
oTpunare/b
HbIe YHCJIa

13

BepHo ucmonb30Bath B pe4d TEPMUHBL: KOOPOUHAMHASL
npamas, KOOpOUHama MouKy Ha NPSAMOIU,
NOJIOJANCUMENTLHOE YUCTIO, OMPUYAMETLHOE YUCTO,
NPOMUBONOJIONCHBLE YUCTA, YeTloe YUCTO, MOOYIb YUCIA.
[TpuBOANTE PUMEPHI UCTIOTB30BAHUS B OKPYKAIOIIEM
MHPE MOJIOKUTETBHBIX U OTPHULIATEIBHBIX YHCEI
(TemmepaTypa, BBIMTPBIII-ITPOUTPHIIII, BBIIIE-HIKE
YpOBHS MOp# U T. 1.). U300pakats ToukaMu
KOOPJIMHATHOM MPSIMOM MOJIOKUTEIBHBIE U
OTpHULATEIbHBIE PAIMOHAIBHBIE YK CIIA. XapaKTepU30BaTh
MHOKECTBO LETbIX yncesl. CpaBHUBATH MOJIOKUTEIbHBIE
U OTpUILIATENbHBIE YHCIa. [ paMMaTHYECKd BEPHO YNTATh
3aIlMCH BBIPAXKEHUH, COACPKAIINX MMOJOKUTETbHBIE U
OoTpulaTeNbHbIC Yncia. MoaenmpoBaTh HWJIAH/PHI,
KOHYCBI, HCIIOJIb3Yysl OyMary, IIacTUJINH, IPOBOJIOKY U
np. U3rotaBnuBath MpoCTpaHCTBEHHBIE (PUTYPHI U3
Pa3BEPTOK; PACIO3HABATH PA3BEPTKU HUIMHIPA, KOHYCA.
Pacno3naBate Ha yepTekax, pUCYHKax, B OKPYKarOIIEM
MUpE UUINHAPKI, KOHYCBI. [IprBOINTE TpUMEpPHI
AQHAJIOTOB ATUX F€OMETPUUYECKUX (PUTYp B OKpYKarOIIeM
mupe. COOTHOCUTH MPOCTPAHCTBEHHbIE QUTYPHI C UX
POEKIUAMH HA IJIOCKOCTH.

CroxeHne u
BbIYNTAHHE
MOJIOKUTE b
HBIX ¥
oTpunaTe/b
HBIX YHCeJl

11

dopMyIHPOBATh MPABUIIA CIIOKEHHS U BEIYUTAHUS
MOJIOXKHUTEIBHBIX U OTPUIATEIbHBIX YHCEN. BIMONMHATL
CJI0’KEHHE U BBIYMTAHUE TOJIOKUTEIbHBIX U
OTPHIIATEILHBIX YUCEIl. [ paMMaTHUECKH BEPHO YHUTATh
3aIIUCH CYMM U Pa3HOCTEH, COIEPIKAIINX
HOJIOXKHUTEIbHBIC M OTPHILIATEIbHBIE Yncia. YuTath u
3aIUChIBATh OYKBEHHBIC BHIPKEHHUS, COCTABIISTh
OYKBCHHBIC BBIPAXKCHUS 110 YCIOBHUAM 3371a4. BbIUKCISITh
YHCIIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKCHHUSI

IIPY 33J]aHHBIX 3HaUYeHUSIX OyKB. COCTaBIISITh ypaBHEHUS
0 YCJIOBUSM 3ajau. Perate npocreiiime ypaBHEHUS HA
OCHOBE 3aBHCUMOCTEH MEX/Ty KOMIOHEHTAMHU
apudMeTHUeCKUX JeicTBrit. HaxomuTh iHHY OTpe3ka
Ha KOOPJMHATHOM MPSAMOM, 3Hasi KOOPAMHATHI KOHIIOB
3TOTO OTpe3Ka. Pacrio3HaBaTh Ha YepTexkax, pUCyHKaX, B
OKpYIKAroIeM MUPE TPU3MBI, [IHJIUHIPHI, THPAMUJIBI,
KOHYCBI. PemaTh TeKCTOBBIC 3a/1auu apu(METHUSCKUMU
croco6amu.

16



YMHoOKeHHe
U JeJIeHHe
MOJIOKHUTEIb
HBIX B
OTpULATE]b
HBIX YHce

12

@opMyIHMpOBaTh MPABUIIA YMHOKECHUS U ICTICHUS
IIOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL. BBINOIHATE
YMHOKECHUE U JICJICHUE TI0JIOKUTEIBHBIX U
OTPULIATEIIBHBIX YNCENl. BBIUUCIATE YUCIOBOE 3HAYEHUE
JIpoOHOTO BhIpa)eHus. [ paMMaTUYeCcKu BEpHO YUTATh
3aIIMCU IIPOU3BEACHUH U YACTHBIX, COACPKALIUX
IIOJIOKUTEIbHBIE U OTPULIATEIILHBIC YHACIIA.
XapakTepru30BaTh MHOKECTBO PALlMOHAIBHBIX YHCEIL.
Uurath 1 3anuceiBaTh OyKBEHHBIE BBIpAKEHUS,
COCTaBJIATh OYKBEHHbIE BBIPAKEHUSI 10 YCIIOBUSAM 33/au.
Boruncnsate yncinoBoe 3HauYeHHE OyKBEHHOTO BbIPayKEHUS
IIPU 3a/1aHHBIX 3HaYeHUSIX OyKB. POpMyIUpOBATH U
3aMMChIBaTh C MOMOIIBIO OYKB CBOMCTBA JIEHCTBUH C
palOHAIBHBIMU YHCIAMU, TPUMEHATD UX JUIS
peoOpa3oBaHUs YUCIOBBIX BeIpakeHU. COCTaBIIATh
YpaBHEHMS 10 YCIOBUAM 3a1a4. Pemars npocreiime
YpaBHEHUSI Ha OCHOBE 3aBUCUMOCTEN MEXK Y
KOMIIOHEHTaMH apu(pMeTHUeCKuX IeicTBuil. Pemarh
TEKCTOBBIE 3a/1a4H apu(PMETHUECKUMU CTIOCOOaMU.
PemaTh Jlornyeckue 3aauu ¢ IOMOIIBIO rpadoB.

Pemenne
YPaBHeHUil

15

BepHo ucronb30BaTh B peun TEPMHUHBL: Ko duyuenm,
packpvimue cKobok, NOOOOHbIe clazaemble, NpUgeoeHUe
NOOO0OHBIX CllA2AeMblX, KOPeHb YPABHEHUS, TUHEUHOe
ypasHeHue. I paMMaTHYeCKl BEPHO YATATh 3aIACH
ypaBHeHUH. PackpbiBaTh CKOOKH, YIIPOIIATh BHIPAKCHHUS,
BBIYUCISITH KOAD(GUIIMEHT BeIpakeHUs1. PermaTh
yYpaBHEHHS YMHOKCHUEM WJIH JISICHUEM 00EHX ero
YacTeil Ha OJTHO W TO K€ HE PABHOE HYJIIO YUCIIO TTyTEM
nepeHoca CliaraeéMoro U3 OJTHOW YacTH ypaBHEHHUS B
Ipyryro. Peniate TeKCTOBBIC 3a7a4¥ ¢ IOMOIIBIO
ypaBHEeHHI. PemaTh TeKCTOBBIE 3a/1a41
apupmeTrueckumMu criocodamu. [IpuBoauTH IPUMEPHI
KOHEUHBIX U OECKOHEUHBIX

MHOXECTB. PeraTh Jlorudeckue 3a1a4u ¢ IOMOIIBIO

rpados.

10.

Koopaunar
bl HA
IJIOCKOCTH

13

BepHo ucnonb30BaTh B pe4d TEPMUHBL:
nepneHOUKyIsApHble npsambvle, NapaiieibHble npsamble,
KOOPOUHAMHAS NIOCKOCMb, 0Cb AbCyucc, 0Cb OpOUHam,
cmonbuamas ouazpamma, epagux. OObICHATH, KaKue
IPSIMBIE HA3bIBAIOT MEPIEHANKYIAPHBIMU U KaKUe —
napaujielbHbIMU, (OpPMYIMpPOBaTh UX CBOMCTBA.
CrpouTh NepneHIuKyIsIpHbIE U apauIeIbHbIE IPSIMbIE C
IIOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB. CTPOUTH Ha
KOOPAWHATHOM MJIOCKOCTU TOUYKH U (GUTYPBI TIO
3alaHHBIM KOOPJIMHATaM; OIIPENEISITh KOOPANHATHI
Touek. Uurath rpaduku mpocTeNHIINX 3aBUCUMOCTEA.
Pemate TekcToBBIE 3a7jaul ApUPMETUYECKUMHU
crioco0amu. AHaTM3UPOBATh U OCMBICITUBATH TEKCT
3a1auu, nepegopMyaupoBaTh ycJIoBHe, U3BIEKATh
HE00X01uMYyI0 HH(POPMAIIHIO, MOJETUPOBATh YCIOBHE C
IIOMOILIBIO CXEM, PUCYHKOB, PEAJIBHBIX IPEIMETOB;
CTPOUTH JIOTUYECKYIO LIETIOUYKY PACCYKACHUM;
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KPUTHYECKU OLICHUBATh I1OJY4YEHHBII OTBET,
OCYILIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBHUE.

11.

IloBTOpEHUE

10

DopMynHpOBaTH ONPEACICHUS ICTUTEINSI U KPaTHOTO,
MPOCTOTO U COCTABHOTO YHMCJIA, CBOMCTBA U NMPU3HAKU
JenuMocTi. DopMynrpoBaTh OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU JpoOH, IPaBIIIa CPABHECHHUS, CIIOKCHUS U
BBIYMTAHUs1 OOBIKHOBEHHBIX Ipo6eit. [Ipeobpa3oBriBaTh

OOBIKHOBEHHBIE IPOOH, CPAaBHUBATH U YHOPSAOYHBATH UX.

BEIIIOJIHATE ClIO)KEHUE M BEIYUTAHHE OOBIKHOBEHHEIX
npoOei U CMEIIaHHBIX YKCcell. BBIMOMHITE yMHOXKEHUE U
JIeIeHNe OOBIKHOBEHHBIX JPOOEH U CMEIIaHHBIX YHCEIL.
Haxomuth 1po6b OT 4riciia ¥ YUCIIO 10 €ro APoOH.
Hcnonb30BaTh NOHATHS OMHOWEHUS N NPONOPYUY TIPU
peuennu 3aaa4. [I[puBoaAUTE TPUMEPHI UCTIOJTB30BAHUS
OTHONIEHU B pakTUKe. Croap30BaTh NOHITHE
Macuima6b IPY PEIIeHUN TPAKTUIECKUX 3a/1a4.
BoIuucnsaTe JIMHY OKPYKHOCTH U TUIOIIA/Ib Kpyra.
N300paxkaTe TOUKaMu KOOPAMHATHOM MPSAMOA
MOJIO)KUTETbHBIE U OTPUIIATEIbHBIE PAIUOHAJIBHBIC
yyucia. BeIMOIHATE CI0KEHUE U BBIYUTAHHUE, CPABHEHHUE,
YMHOKEHHUE U JEJCHUE MOJOKUTEIbHBIX U
OTpPHIIATENLHBIX Unces. PackpriBaTh CKOOKH, yIIpOIIATh
BBIPAXCHUS, BEIYUCIIATH KOADOUIIMECHT BBIPAKEHUS.
Pemats ypaBHEHUs yMHOKEHHEM HIIH JICJICHHEM 00EHX
€ro 4acTeil Ha OJHO U TO € HE PaBHOE HYJIIO YHUCIIO
MyTEM MEepEeHoca CIaraéMoro U3 OJTHOM 4YacTU YpaBHEHUS
B JIpyryro. Pemare TeKCTOBBIE 3a7a4H C TTOMOIIIBIO
ypaBHEHUH. Peliath TEKCTOBBIE 3a/1a4n
apuMETHUYECKUMH ClIoco0aMu. AHAITM3UPOBATh U
OCMBICIIMBATh TEKCT 3aJIa4H, mepedopMyInpoBaTh
yCIIOBHE, U3BJIEKaTh HEOOXO UM YO HH(OPMAIIHIO,
MO/JIETTUPOBATh YCJIOBUE C MOMOILBIO CXEM, PUCYHKOB,
pEabHBIX MIPEIMETOB; CTPOUTH JIOTHYECKYIO IIEMTOYKY
pacCyXJIeHUI; KpUTUYECKU OLICHUBATH MOJYYCHHBIN
OTBET, OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPsI OTBET HA
COOTBETCTBHE.

Hmozo

175

K TexHuueckum cpeactBaM 00ydeHUs, KOTOpble MOTYT 3()(EKTUBHO HCIIOJIb30BaThCS Ha
YPOKax MaTeMaTUKH, OTHOCSTCSI KOMIIBIOTED, IIPOEKTOP.
[Tpumeps! paboT MpH UCHOIB30BAHUU KOMITBIOTEPA!

- IOMCK JIOTIOJIHUTENbHOM nH(popMalu B IHTepHeTe;

— CO3JIaHUE TEKCTa JI0KJIana;
— 00paboTKa TaHHBIX IPOBEAECHHBIX MaTEMaTUYECKUX UCCIIE0BAaHUM;
— CO3JIaHHE MYJIbTUMEANNHHBIX MPE3eHTAUH (TEKCTOB C pUCYHKaMH, (poTorpadusiMu U T.11.), B TOM
quCclie AJIs IPEJICTaBICHNs PE3YIbTaTOB UCCIIEN0BATEILCKON U IPOEKTHOM IE€ATENBHOCTH.

IIpy uncnosnp30BaHMM KOMIIBIOTEpA Y4YalIUECs IPUMEHSIOT IIOJIyYE€HHBIE Ha YpOKax
MH(GOPMATUKU HWHCTPYMEHTAlbHble 3HaHUS (HAampuUMep, YMEHUs paboTaTb C TEKCTOBBIMU,
rpadUuecKUMH peJakKTOpaMu | T.J.), TEM CaMbIM Y HUX (POPMHUPYETCsI TOTOBHOCTb M MPUBBIYKA K
MPAKTUYECKOMY IPUMEHEHHIO HOBBIX WH(OPMAIIMOHHBIX TEXHOJIOTHH.
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TexHuueckre cpecTBa Ha YpOKaX MaTEMAaTHKH IIMPOKO MPUBJICKAIOTCS TAK)KE MPU MOATOTOBKE
MPOEKTOB (KOMIIBIOTED).

OcHamenue mporecca oOydeHus: MaTeMaTuKe oOecreunBacTcss OMOTMOTEYHBIM (hOHIOM,
MeYaTHBIMU MOCOOUSAMH, a TaKKe WH(POPMAIMOHHO-KOMMYHUKATHBHBIMU CPEICTBAMHU, YKPAHHO-
3BYKOBBIMU IOCOOMSMH, TEXHHMUYSCKHMH CpPEACTBAMHU OOYYCHHUsS, YYCOHO-NPAKTUYCCKUM U
yae0HO-T1a00paTOPHBIM 000PYIOBAHUEM.
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