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IosicHuTe/IbHAA 3alIUCKA

Pabouas mporpamma 1o MmareMatuke Jijis 5,6 Ki1accoB pa3padoTaHa B COOTBETCTBUU C

3akoH «O0 obpazoBanuu B Poccuiickoit ®eneparun», @3 Ne 273 ot 29.12.2012 r;

- ®KT'OC — ®enepanbHblii KOMIOHEHT TOCYAapPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIapTOB
Ha4YaJIbHOTO OOIIEro, OCHOBHOI'O OOIIIETO U CPEAHETO (MOTHOr0) 00IIero 00pa3oBaHus;

- OOIT MBOY COMI Ne22 r. ITsturopcka.na 2021-2022 y4eOHblii oI,

Pabouas nporpamma nmo mMareMartuke Jis 5,6 kinaccoB coctaBieHa ¢ yuétoM [IpumepHoii
OOII OOO 2021 r. u Konuenmuu Kypca, IpeACTaBICHHON B MPOrpaMMe IO MaTEMATHUKE IS
0011e00pa30BaTeNbHBIX YUpexKaeHu. ABTOpbI nporpamMmbl: Matematuka 5-7 A. I. Mep3isik,
B. b. ITononckuii, M. C. Axkup, E. B. bynko — penakropsr: E. B. byuko, B. b. [Tononckuii, M.
C. Sxup, — M.: Benrana-I'pad, 2017, coctaputenu: A. I. Mep3msk, B. b. [Tononckuit, M. C.
Sxup, E. B. byuko peanu3yeTcsi Ha OCHOBE YueOHO-MeToauueckoro komruiekca A. I.
Mep3snsk, u ap. 2020 roxa.

[Iporpamma paccunrana
5 kmacc: Ha 175 gacoB, 5 4acoB B HEACHIO.
6 kmacc: Ha 175 4Jaca, 5 4acoB B HEJICITIO.

1. [lnanupyemble pe3yibTaThl OCBOEHUS MpeaMeTa
1.2. Maremaruka

BorinyckHuK Hay4yuTcs B 5-6 Kiaaccax (i HCMOJIb30BAHUS B MOBCEIHEBHOM KIU3HH U
o0ecre4yeHUsI BO3MOKHOCTH YCIEHIHOT0 MPOJ0JIKeHHsI 00pa30BaHus HA 0a30BOM YPOBHe):

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHSIMU: MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
MMOAMHOXKECTBO, MTPUHAJICKHOCT;

® 33J1aBaTh MHOKECTBA MEPEUYUCIICHUEM UX AJIEMEHTOB;

® HaXOAUTh MepeceueHue, oO0beAMHEHNE, TOIMHOXKECTBO B IPOCTEUIITUX CUTYAIIHUSIX.
B noBcegHeBHOM KU3HU M NPU U3YYEHNH IPYTUX NPeAMETOB:

e Pacrno3HaBaTh JJOTUUYECKU HEKOPPEKTHBIC BHICKA3bIBAHMUSI.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMH: HATypadbHOE YHCIO, IIEJI0€ YHUCIIO,
OOBIKHOBEHHAS APOOb, IECATHYHAS IPOO0b, CMEIIAHHOE YUCIIO, PAIIMOHATBHOE YHCIIO;

® HCIIOJIb30BaTh CBOMCTBA YMCEJ W MpaBuia JCUCTBUN C PAallMOHAIBHBIMU YUCIAMU MPU
BBLIITOJTHEHUH BBIYHCIICHHUH;

® HCIIOJb30BaTh MPU3HAKHU JACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBIITOTHEHUU BBIYUCICHUN U
PEIIEHUH HECI0XKHBIX 3a]1ay;

® BBLINOJHATH OKPYIJICHUE PAllMOHANIBHBIX YKCEN B COOTBETCTBUU C IIPaBUIIAMU;

® CpaBHHUBATh pAIlMOHAJBHBIC YUCIA.
B noBcegHeBHOM KU3HU M NPU U3YYEHUH IPYTUX NPeAMETOB:

® OIICHUBATh PE3YyIbTaThl BHIYUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

® BBLINOJHATH CPABHEHUE YUCET B PEANIbHBIX CUTYaIIHX;

® COCTaBJIATH YHCIIOBBIE BBIPAKEHUS MPU PEIICHUM MPAKTUUECKUX 3aJad U 3a7ad U3
JIPYTUX Y4eOHBIX MPEIMETOB.
CraTucTHKAa M TeOPUS BEPOSITHOCTEM

« IlpenacraBnsaTh maHHbBIC B BUAE TaOJUII, JUATPAMM,

« uuTaTh UHPOPMAIUIO, IPEICTABICHHYIO B BUJE TAOIUIIbI, THATPAMMBI.
TexkcTOBBIE 3a1a4H



e Pemiate HECIOXHBIE CIOKETHBIE 3a/ladyd pa3HbBIX TUIIOB Ha Bce apudmeTrnyeckue
JICUCTBUSIL;

® CTPOUTH MOJIEJIb YCIIOBHS 3a/1a4M (B BUJI€ TAOJUIIbI, CXEMbI, PUCYHKA), B KOTOPOH JaHbI
3HAUEHHUSI IBYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LIEJIbIO TTOMCKA PElICHUS 3a]1a4H;

® OCYIIECTBISATh CIOCOO MOUCKA PEIICHUS 3a]]a4H, B KOTOPOM PaCCyKI€HUE CTPOUTCS OT
yCJOBUS K TpeOOBaHUIO UK OT TPeOOBaHUS K YCIOBUIO;

® COCTAaBIISITh IJIAH PEIICHUS 3aa4u;

® BBIJICTISATh ATAllbl PEIICHUS 3a0a4u;

® UHTEPIPETUPOBATH BHIYUCIUTENbHBIE PE3ylIbTaThl B 3a/1a4e, UCCIIEIOBATh MOTyYeHHOE
pelieHne 3a1auu;

® 3HATh pa3iU4yUe CKOPOCTEH OOBEKTa B CTOAUYEH BOJAE, MPOTUB TEUCHUS U MO TEUCHUIO
peKu;

e pemiaTh 3aJa4d Ha HAXOXKJICHUE YaCTH YKCIIa U YKCIIa [0 €ro YacTH;

® peliaTh 33/1a4u pa3HbIX TUNOB (Ha paboTy, HA MOKYIIKHU, HAa ABUKEHUE), CBSI3bIBAIOIIUX
TPU BEJIUYUHBI, BBIJIEIATH 3T BEIMUMHBI U OTHOILICHUS MEXKYy HUMU;

® HaXOAUTh MPOLEHT OT YKCJA, YUCJIO MO MPOLEHTY OT HEro, HaXOAUTh MPOILIEHTHOE
OTHOIIEHUE JByX YHCEJI, HAXOAUTh IPOIEHTHOE CHUXEHUE WU MPOLIEHTHOE MOBBIIICHUE
BEJINYUHBI;

® peliaTh HECIOXKHbBIC TOTMUECKHE 3a]]a4l METOAOM PaCCyKICHUM.
B noBcegHeBHOM KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

e BBIJIBUTATh TUIOTE3bl O BO3MOXHBIX MPEACIbHBIX 3HAUYCHUSX HCKOMBIX BEJIUYUH B
3aja4de (IenaTh NPUKHUIKY)
Harnsignas reomerpusi
I'eomeTpuyeckue ¢purypnbi

e OmnepupoBaTh Ha Oa30BOM YpOBHE MOHATUSIMU: (UTYpa, TOUKA, OTPE3OK, Ipsimas, JIyd,
JOMaHasi, yroj, MHOTOYTOJIBHUK, TPEYTOJAbHUK U YETHIPEXYTOJbHUK, NPSIMOYTOJbHUK H
KBaJpaT, OKPYKHOCTb WU KpyT, MPSMOYTOJbHBIN Napauienenumnen, kyO, map.M3o0paxats
n3ydaembie PUTYPBI OT PYKHU U C IOMOMIBIO JIUHEHKH U [IUPKYJISL.

B noBcegHeBHOM KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

® pemiath NPaKTUYECKHE 3a7aud ¢ MPUMEHEHUEM MPOCTEUIIINX CBOUCTB QUTYP.
N3mepennsi u BHIYUCTIEHUSA

o BBIMOJHATH W3MEPEHHUE [IJIMH, PACCTOSHUW, BEJIUYMH VTJOB, C IOMOIIbIO
WHCTPYMEHTOB JIJIsl U3MEPEHUM JITTUH U YTIIOB;

e BBIUUCIATH MIOMIATU TPSIMOYTOJIBHUKOB.
B noBcegHeBHOM KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

® BBLIYUCIISITH PACCTOSIHUSI HAa MECTHOCTM B CTAHJAPTHBIX CHUTyalMsX, IUIOMIaAN
MPSIMOYTOJIbHUKOB;

® BBLINNOJHATH MPOCTEUIINE MOCTPOCHUS U U3MEPEHHS HA MECTHOCTU, HEOOXOJIUMbIEC B
peaTbHOM KU3HU.
HcTopus maTeMaTuku

® ONUCHIBATh OTACIBHBIE BBIIAIONIMECS PE3YyJbTaThl, MOJYYEHHbIE B XOAE Pa3BUTHS
MaTeMaTUKH KaK HayKU;

® 3HATh IPUMEPHl MATEMATUUECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOM
Y BCEMUPHOU UCTOPUEMN.
BorInycKHHMK MOJYYHT BO3MOKHOCTh HAYUYMTHCH B 5-6 Ki1accax (17151 o0ecriedyeHus
BO3MOKHOCTH YCIEIIIHOTO MPOJ0JIKeHUs1 00pPa30BaHUA HA 0A30BOM M YIiIy0JI€eHHOM
YPOBHAX)



JJIeMeHTBhI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKH

e OmnepupoBaThb MOHATUSIMU: MHOXKECTBO, XapaKTCPUCTUKH MHOXKECTBA, SJIEMEHT
MHOXXECTBA, IMMyCTOE, KOHEUHOE U OECKOHEYHOE MHOXKECTBO, TOJMHOKECTBO, TPUHAJIC)KHOCTD,

® OMNpENENATh MPUHAMICKHOCTh 3JIEMEHTAa MHOXKECTBY, OObEIMHEHUIO U MEPECECUCHUIO
MHOXKECTB; 3a/JlaBaTb MHOXXECTBO C IIOMOIIBIO TEPEYUCICHUS BJIEMEHTOB, CIIOBECHOTO
OIMCAHUS.
B noBce1HeBHOI )KU3HU U NP U3YYEHUM JPYTUX MPeAMETOB:

® pACIO3HABATh JOTMYECKH HEKOPPEKTHHIC BHICKA3bIBAHUSI;

® CTPOUTH LEMOYKH YMO3AKIFOYEHU HA OCHOBE UCIIOJIb30BaHUS MPABUJI JIOTHUKHU.
Yuciaa

e OmnepupoBaTh MOHATHUSIMHU: HATypadbHOE YHUCIO, MHOXECTBO HATypaJdbHBIX YHUCEII,
[[eJIoe YHCJI0, MHOXKECTBO IIEJBIX 4YHCEN, OOBIKHOBEHHas ApoOb, JAecsITHYHAs JpoOb,
CMEIIAaHHOE YHUCJIO, PAllMOHAJIBHOE YHCIIO, MHOXXECTBO PAllMOHAJIBHBIX YHCEJI, TEOMETPUUYECKas
WHTEPNPETALNS HATYPaJIbHBIX, HEIbIX, PAIUOHAIbHBIX;

® TIOHUMATh U OOBICHATH CMBICI MMO3UIIMOHHON 3aIIMCH HATYPAJIBHOTO YHUCIIA;

® BBIIOJHITh BBIYHUCJICHUS, B TOM YHCJIE C UCIOJIb30BAHUEM MPUEMOB pallMOHATIBHBIX
BBIYHCIICHU, 00OCHOBBIBATH aJITOPUTMBI BBHITTOJTHEHHS JEHCTBUM;

® HCHONIb30BAaTh NpU3HAKW aenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
MPOU3BEJICHUS YHCENI TPHW BBHITIOJHEHWH BBIYMCICHUNW W pEIICHUH 3a7a4, OO0OCHOBBIBATH
MPU3HAKU JETUMOCTH;

®  BBINOJHATH OKPYIVICHUE PAIMOHAIBHBIX YUCEII C 3aJaHHOW TOYHOCTBIO;

® YIOPAJIOYMBATH YKCIIA, 3AMIMCAHHBIC B BUJI€ OOBIKHOBEHHBIX U JIECATUYHBIX APOOEi;

e naxoauth HOJI 1 HOK wuncen u ucrons30BarTh UX MpH PENICHUH 33]14;.

® ONEpUPOBATH MOHIATUEM MOAYJIb YHUCIA, TE€OMETPUYECKAass WHTEPIPETANUS MOIYJIS
YyHcia.
B noBce1HeBHOI )KU3HU U NP U3YYEHUHM JAPYTUX MPeAMETOB:

® TMPUMEHATH MpaBujiIa MPUOTMKEHHBIX BBIYMCICHUN MPU PEIICHUH MPAKTHICCKHX
3a/1a4 U peUIeHUH! 3a7a4 IPYyTuX y4eOHbIX PEIMETOB;

® BBINOJHATH CPABHEHUE PE3YJbTAaTOB BBIUKMCICHUW MPH PEIIEHUH MNPAKTHYECKUX
3a7a4, B TOM YHCJIe MPUOIMKEHHBIX BRIYUCICHUM;

® COCTaB/ISITh YMCJIOBBIE BBIPAKECHHS W OILEHUWBATh HMX 3HAYEHHUS IIPU PEIICHUU
MPaKTUYECKUX 33/1a4 U 3a7a4 U3 JPYTrux yueOHbIX MPEIMETOB.
YpaBHeHUsl 1 HEPABEHCTBA

e OmnepupoBaThb NOHATHSIMH: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHE, KOPEHD
YPaBHEHUS, PEIICHNE YPABHEHUSI, YUCITIOBOE HEPABEHCTBO.
CraTucTHKAa ¥ TeOPUS BEPOSITHOCTEM

e OnepupoBaTh MOHITUSIMU: CTONOUATHIE U KPYTOBBIE THUArpaMMbl, TaOJUIIbI JIAHHBIX,
cpeanee apupMeTHIECKOE,

® U3BJIEKaTh, UHPOPMAIUIO, IPEICTABICHHYIO B Ta0NMUIIaX, HA JUAarpaMMax;

® COCTaBJISATH TAOIMIIBI, CTPOUThH JUArpPaMMbl Ha OCHOBE JAHHBIX.
B noBce1HeBHOI )KU3HU U MIPHU U3YYEHUHM JPYTUX MPeAMETOB:

® U3BIIEKATh, MHTEPIPETUPOBATH U MPEOOPA30BLIBATH MH(POPMAIINIO, MPEACTABICHHYIO
B TabIMIlaX M Ha JUarpaMMax, OTPa)Xarllyl CBOWCTBA U XapaKTEPUCTHUKU pPEaJbHBIX
MPOIIECCOB U SIBJICHUM.
TekcToBbI€ 3a1a4UN

e Pemiars NpoCThIC W CIOKHBIE 33/1a4¥ PAa3HBIX THUIIOB, a TAKXXE 3aJI1a4d ITOBBIIICHHOMN
TPYAHOCTH;



® UCIONB30BaTh pa3Hble KpaTKHE 3alUCHU KaK MOJENM TEKCTOB CIOXKHBIX 3a7ad JJist
MOCTPOEHUS MTOUCKOBOW CXEMBI U PEIICHUS 3a/1ay;

® 3HATh U NMPUMEHATH 00a cmoco0a MoKCKa pelleHus 3aaad (0T TPeOOBAHUS K YCIOBUIO
U OT YCIIOBUS K TPEOOBAHUIO);

® MOJENUPOBATh PACCYKJCHUS IPU MOUCKE PEIIECHUS 3a]1a4 C MOMOIIbIO Tpad-CXEeMBbI;

®  BBIJCIATH ATAIbI PEIICHUS 33/1a4U U COJEpKAHUE KaXKI0r0 ATara;

® UHTEPIPETUPOBATh BBIUUCIUTENIBHBIE  pE3yJIbTaThl B 3ajadye, HCCIEI0BaTh
MOJTyY€HHOE PEIICHHE 3a0a4u;

® AHAJIM3UPOBATh BCEBO3MOXHBIE CUTYaIlMU B3aUMHOI'O PACIONIOKEHUS ABYX OOBEKTOB
1 U3MEHEHHUE UX XaPaKTEPUCTUK MPU COBMECTHOM JBUKEHUM (CKOPOCTb, BPEMS, PACCTOSHUE)
MpU pPELICHUH 3ajad Ha JBUKEHHUE JBYX OOBEKTOB KaK B OIIHOM, TaK U B MPOTHUBOIMOJIONKHBIX
HaIpaBJICHUSX;

® UCCIeA0BaTh BCEBO3MOXKHBIE CUTYAIIMU MPU PEIICHUH 3a7a4 Ha JABUKEHUE MO PEKE,
paccMarpuBaTh pa3Hble CUCTEMBI OTCUETA;

e pemarb pa3HOOOpa3HbIE 3a/1aYM «HA YACTHY,

e pemaTh U 00OCHOBBIBATH CBOE PEIIECHUE 3aJ1au (BBIICIATh MAaTEMaTHYECKYIO OCHOBY)
Ha HaXOXKJICHUE YaCTHU YKCJIa ¥ YKCIIa 10 €ro YaCTH Ha OCHOBE KOHKPETHOI'O CMBICIIA IpOOH;

® 0CO3HaBaTh U OOBSACHITH UJIEHTHUYHOCTH 3a/1ad Pa3HbIX THUIIOB, CBS3BIBAIOIIUX TPHU
BEJIMYUHBI (Ha paboTy, Ha MOKYIKHU, Ha JBUXEHUE); BBIACIATh 3T BEIUYMHBI U OTHOIICHUS
MEXJly HUMH, NPUMEHSATh MX MPU PEIICHUH 3aJlady, KOHCTPYUPOBATh COOCTBEHHBIE 3aJaud
YKa3aHHBIX TUIIOB.
B noBcegHeBHOM KU3HU M NMPU U3YYEHNH IPYTUX NPeAMETOB:

® BBIICIATH IMPU PEHICHWU 3a7a4 XapaKTEPUCTUKH paccMaTpUBaeMoll B 3ajadye
CUTyalluu, OTJIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX a0OCTParupoBAIUCH), KOHCTPYUPOBATH
HOBBIE CHUTyallud C YY€TOM OTHUX XapaKTEPUCTUK, B YACTHOCTH, MPU PEUICHUWU 3a7ad Ha
KOHIIEHTPAIINH, YUUTHIBAThH INIOTHOCTH BEIIECTBA;

® pemaTh U KOHCTPYUPOBATH 33/1a4d HA OCHOBE PACCMOTPEHHUSI peajbHbIX CUTYallUH, B
KOTOPBIX HE TPEOYETCs] TOUHBI BHIYUCIUTEIbHBIN PE3YIIbTAT;

® pemiaTh 3aJlaud Ha JIBHXKEHHUE IO PEKE, pacCMaTpUBasi pa3Hble CUCTEMbI OTCUETA.
Harnsignas reomerpusi
I'eomeTpuyeckue ¢purypnbi

e l3Biekarh, MHTEPIPETUPOBATH U TPEOOPA30BBIBATH HH(OPMAIIUIO O TEOMETPUUECKUX
¢durypax, npeACTaBICHHYIO Ha YepTekKax;

e u300paxarb wu3ydyaemble (QUTYPBl OT PYKH M C TIOMOIIBI) KOMITBIOTEPHBIX
WHCTPYMEHTOB.
N3mepennsi u BHIYUCTIEHUSA

® BBHINOJHATH HW3MEPEHUE [JIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C TMOMOUIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUM JIJTUH U YTJIOB;

® BBYNUCIATH IUIOMIAAM MPSIMOYTOJIBHUKOB, KBAaApPaTOB, OOBEMBI MPSMOYTOJIBHBIX
napasuiesiennune10B, KyooB.
B noBcegHeBHOM KU3HU M NPU U3YYEHNH IPYTUX NMPeAMETOB:

® BBIYNUCISTH PACCTOSIHUSL HA MECTHOCTH B CTAHJAPTHBIX CHUTyalUsX, IUIOMIaAN
Y4aCTKOB IIPSIMOYTOJIbHON (POPMBI, 00BEMBI KOMHAT;

® BBINOIHATH MPOCTEHININE TOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B PEaJIbHOU KU3HU;

® OIICHUBATH Pa3MeEPbI PeaIbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

HcTopus maTeMaTuku



o XapakTepu30BaTh BKJIAJ BBIIAIOLNIMXCS MATEMATHKOB B PAa3BUTHE MAaTEMATHKH H
MHBIX Hay4YHBIX o0nacTei

3. ConepxkaHnue y4eOHOro Kypca

CognepkaHue KypcoB MaTeMaTHKH 5—6 KJaccoB, anreOpbl U TeoMeTpuu 7-9 KiaccoB
O0OBEIMHEHO KaK B HCTOPUYECKH CIIOKUBLIMECS JIMHUM (YUCJIOBas, anredOpanyeckas,
reoMeTpudeckas, (pyHKIMOHAJIbHAsE U Jp.), TAK U B OTHOCHUTEJIILHO HOBBIE (CTOXacTHUYECKas
JUHUSA, «pealibHas MaTemaTukay). OTIenbHO TMpPEeCTaBICHbl JIMHUS CIOKETHBIX 3ajady,
UCTOpUYECKAsl JIMHUS.

DJIeMeHThI TEOPUHM MHOKECTB U MATEeMATHUYECKOM JIOTUKHU

CornacHo ®I'OC ocHOBHOro 00111eTO0 00pa30BaHUsl B KypC MaTEMAaTUKH BBEJIEH pasiel
«Jlorukay, KOTOpBII HE TPeAnoiaraeT IOMOJIHUTEIBHBIX YaCOB HA U3YUYEHUU U BCTPAUBAETCS B
pa3lInyHbIe TEMbl KYpCOB MAaTeMaTHUKU W UH(DOPMATUKU U TMPEIBAPSETCS O3HAKOMIICHHEM C
AJIEMEHTaMH T€OPUU MHOMXKECTB.

MHokecTBAa U OTHOIIEHUS] MEK1y HUMH

MHOXECTBO, Xapakxmepucmuyeckoe C80UCMB0 MHOMCeCmed, HSIEMEHT MHOXKECTBaA,
nycmoe, Koneunoe, beckoneunoe mMHodcecmeo. [logmuoxectBo. OTHOILIIEHUE TPUHAJICKHOCTH,
BKJIIOYEHHS, PABEHCTBA. DJIEMEHTHI MHOXKECTBA, CIIOCOOBI 3aJJaHUsI MHOYXKECTB, pACHO3HABAHUE
NOOMHONCECME U ITIEMEHINO8 NOOMHONCECE C UCHONb308AHUEM KPY208 Jiliepda.

Onepanumn HaJJ MHOKECTBAMH

[lepeceuenue u OOBEOUHEHHE MHOXKECTB. Paznocmv MHOMCECm8, O0ONOIHEHUe
MHodcecmea. Mnmepnpemayus onepayuil Ha0 MHOXCECME8AMU ¢ NOMOWbIO Kpyeos Jiijepa.

JIeMeHTbI JIOTUKH

Onpenenenue. YTBEpKIACHUSA. AKCHOMBI U TeopeMbl. J/[oka3atenbcTBO. [[0Ka3aTenbCcTBO
ot npotuBHOro. Teopema, oopaTHas nanHou. [IpuMep U KOHTpHIpUMED.

Bricka3piBaHusA

NcTUHHOCTE M JOXKHOCTH BBICKA3bIBaHUS. (CoJcHble U Npocmbvle  B8blCKA3bIGAHUS.
Onepayuu HAO 8bICKA3LIBAHUAMU C UCHONBL30BAHUEM JIOCUYECKUX C8A30K: U, UNU, He. YcllosHble
8bICKA3bIBAHUS (UMNIUKAYUL).

Coaep:xxanue Kypca MaTeMaTHKH B 5—6 KJiaccax

HartypaJjabHble yncia 4 HYJIb

HartypanbHblil psii YUCeJI U ero CBOiCTBA

HartypanbHoe 4uCI0, MHOXKECTBO HATYpaJbHBIX YUCEI U €ro CBOICTBA, M300pakeHUe
HATYpaJIbHBIX YHUCEJl TOYKAMHM HA YHUCIOBOU HpsAMOM. MCmonb30BaHHE CBOWCTB HATYPAIbHBIX
YUCEJ IIPU PELICHUH 3a1a4.

3anuch U YTeHHE HATYPAJIBHBIX YHCeJ

Paznuure Mmexny uudpoit u uucioM. llo3unmoHHas 3amuch HATypaIbHOTO 4YHCIA,
MMOMECTHOE 3HaueHHE HU(PBI, pa3psabl U KIACChl, COOTHOIIEHUE MEXIY JIBYMsI COCEIHUMHU
pa3psAIHBIMHA €AUHULAMHA, YTEHUE U 3AMUCh HATYPAIIbHBIX YUCEIL.



OxpyriieHue HATYPAJIbHBIX YK CeJ

Heob6xoaumocth okpyrienus. [IpaBuiio okpyriieHusl HaTypaJlbHBIX YUCEN.

CpaBHeHHe HATYPAJBLHBIX YHCeJ, CPABHEHUE ¢ YucaoM ()

[TonsiTve 0 cpaBHEHUHU UYKCEIl, CPABHEHUE HATYPaAIbHBIX YHUCEI IPYT C APYTOM U C HYJIEM,
MaTeMaTH4ecKas 3alich CPAaBHEHUM, CTIOCOOBI CPAaBHEHUS YHUCEN.

JlelicTBHS C HATYPAJbHBIMH YHUCIAMH

CnoxeHue U BbIYMTAHUE, KOMIIOHEHTHI CJIOKEHHS U BBIUMTAHUS, CBSI3b MEXKAY HUMHU,
HaXOXJIEHUE CYMMbl M Pa3HOCTH, H3MEHEHHE CYMMbl M Pa3HOCTH TMPU HU3MEHEHUU
KOMIIOHEHTOB CJIOKCHUS 1 BEIYUTAHUS.

YMHOXEHUE U JeJIeHHWEe, KOMIIOHEHTHl YMHOXXEHHUSI U JIeJICHUSI, CBSI3b MEXIy HUMH,
YMHOXEHUE U CIIO)KEHUE B CTOJIOMK, JEJICHHE YrOJIKOM, MPOBEPKa pe3yibTaTa C IMOMOIIBIO
MPUKUIKA U 00PaTHOTO ICHCTBUS.

[lepeMecTUTENBHBIM M COYETATENIBHBIM  3aKOHBI  CHOXKEHMS U YMHOMXKECHHS,
pacrpeeauTeNbHbIN 3aKOH YMHOXEHHSI OTHOCUTEIBHO CIO0XKEHUSl, 000CHOBAHUE AN20OPUMMO8
8bINOIHEHUSL ApUPMeMUUECKUX OelCmEUIL.

CreneHb ¢ HATYpPaJbLHBIM NOKA3aTeJIeM

3anuch 4Kcia B BUJIE CYMMBI Pa3psiHBIX CJIaraeMbIX, MOPSOK BHITTOJIHEHUS! AEHCTBUH B
BBIPQKCHUSAX, COJCPXKAIIUX CTENEeHb, BBIYMCICHHUE 3HAYCHHWH BBIPAXKECHUMN, COJEpKAIINX
CTEIICHb.

YucaoBble BbIpasKeHUsI

HucnoBoe BhIPAKEHHUE U €0 3HAYCHHUE, MOPSATOK BBIIIOJTHEHUS JIEUCTBUM.

JlejieHHEe ¢ 0OCTATKOM

Jlenenue c OCTaTKOM Ha MHOXKECTBE HATypajbHBIX YHUCEN, CBOUCMBA OeleHUsl C
ocmamxom. [IpakTrdeckue 3a1a4uu Ha JeJIEHUE C OCTATKOM.

CBoiicTBa U NPU3HAKH JAEJIUMOCTH

CBOICTBO IETMMOCTUA CyMMBI (pa3HOCTH) Ha yucio. [Ipu3naku aenumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oerumocmu na 4, 6, 8, 11. Jokazamenvcmeo npusuakos oenumocmu. Pemenue
MPaKTUYECKUX 3a7a4 C IPUMEHEHHEM MPU3HAKOB JIETUMOCTH.

PaznoxkeHnue ynciia Ha MPOCTbIe MHOKHUTEIHU

[IpocThie U cocTaBHBIE YHCA, peutemo Ipamocgena.

PaznoxxeHne HaTypallbHOTO YKUCJIa HA MHOXKUTEIHU, PA3JIOKEHNUE HA TPOCThIE MHOKUTEIH.
Konuuecmeo oenumeneii uucna, aneopumm pasnoxceHusi YUCia HA NPOCHble MHOICUMEU,
OCHOBHAs meopema apupmemuxu.

JlenuTenu 1 KpaTHbIe

JlenuTenb U €ero cBOMCTBa, OOUIUN JNEeIuTeNb ABYX U OoJiee uncels, HauOONbIINN 00N
JeNUTelb, B3aUMHO MPOCTHIC YHCIIA, HaX0XAeHUEe HanOombIero oomero aeautens. Kpatnoe u
€ro CBOMCTBa, OO0Ilee KpaTHOE JBYX W OoJiee 4uces, HauMeHblllee 00Ilee KpaTHOE, CIOCOObI
HaXO0XJCHHUS HAMMEHBIIIET0 O0IIEeT0 KPaTHOTO.

JApodu

OOBbIKHOBEHHBbIE IPOOH

Hons, dyacth, ApoOHOE uyuciao, ApoOb. JIpoOHOE YHCIO Kak pe3yJbTar JeieHUS.
IIpaBunbHBIC M HEMIPABUILHBIC IPOOH, CMEIIaHHAs APOOb (CMEIIaHHOE YHCIIO).

3anuch HATYpPaJIbHOIO YKCIa B BUJIE IPOOU C 3aJlaHHBIM 3HaMEHaTeseM, TpeoOpa3oBaHue
CMEIIIaHHOM Jpo0U B HEMPABUIIBbHYIO IPOOL U HA0OOPOT.

[IpuBenenue apobeit k obeMy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX IPOOEii.

CrnoxeHne © BBIYMTAaHHE OOBIKHOBEHHBIX Jpo0Oeil. VYMHOXEHHE U JICJICHHE
OOBIKHOBEHHBIX JpOOEii.

Apudmerrnyeckue AEHUCTBHS CO CMEIIaHHBIMU JIPOOSIMHU.



Apudmernyeckue AEUCTBUS C APOOHBIMU YUCTAMHU.

Cnocobbl payuonanu3ayuu 8bIYUCICHUN U UX NPUMEHEHUe NPU GbINOJIHEHUU OeliC8ULL.

JlecsiTHYHBIE IPOOH

Lenas u npobOnHas yactu gecatudHou apoOu. IIpeobpazoBanue AecATUYHBIX OpoOeil B
oObIkHOBeHHbIE. CpaBHEHHE MAECATUYHBIX apoOel. CliokeHWe U BBIUUTAHHE JIECSITUUYHBIX
npobei. OkpyryieHHEe AECATUYHBIX ApoOeil. YMHOXKEeHHE U JeJeHUE ACCATUYHBIX JpoOeil.
Ilpeobpazosanue 06biIKHOBeHHBIX Opobeli 6 Oecamuunvle Opoou. Koweunvie u bGeckoneuHwvie
oecamuunvle OpooOU.

OTHouleHue IBYX Ynce

Macmita0 Ha t1utaHe u  kapte. llpomopruu. CBoiicTBa mpomopiuid, NpPUMEHEHUE
MPOIOPLMN U OTHOLIECHUN IIPU PELICHUHU 3a/aY.

Cpennee apudpMeTnyecKoe YuceI

Cpenunee apudmernueckoe nByx uuceln. M3o0paxenue cpeHero apupMeTHaeckoro JByx
YyceJl Ha YHUCIOBOM NOpsAMOM. PelieHne NpakTUYEeCKUX 3a1ad C NPUMEHEHUEM CPEIHETO
apupmetrueckoro. Cpeonee apughmemuueckoe HeCKOIbKUX YUCE.

IIpoueHTHI

[lonsiTue mnponeHta. BpiunclieHHe NOPOLEHTOB OT YWCIA W 4YHUCIa MO H3BECTHOMY
MPOIICHTY, BBIPAXKEHUE OTHOIICHUS B MpoIeHTax. PellieHre HecIoXKHbIX MPAKTUYECKUX 3a]1a4 C
MPOIICHTaMHU.

JAunarpammsl

Cronbuatble W KpyroBble auarpaMmbl. 3BiedeHne uHPOpMAMU U3 JUATPAMM.
H300padicenue ouazpamm no Yucio8blm OAHHbIM.

PannonajbHble ynciia

IonoxuTeEIbHBIE U OTPULIATEIbHBIE YHCIA

N3o00paxeHue dncen Ha YUCIOBOU (KOOpAUHATHOW) npsimoil. CpaBHeHUe uncen. MoayJib
yucia, FeOMETpUYecKash UHTeprpeTanuss Moayis uucia. J[eHCTBUS ¢ TMOJIOKUTEIbHBIMH U
OTPULIATEIbHBIMU YHCIaMU. MHOXECTBO I€IbIX YUCEN.

IlousitTue 0 panuoOHAJBLHOM 4HcHae. [lepsuunoe npeocmasieHue 0 MHOHICECHEE
payuoHanbHulx yucea. JIeNCTBUs ¢ palliOHAIBHBIMA YUCIIAMU.

Pemienne TekcTOBBIX 32/1a4

EnuHunbl wm3MepeHuWii: [JUHBI, IUIOHMIAAMA, O0bEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJYy €IAUHUIAMU U3MEPEHUS KaXKJOW BEIUYUHBI. 3aBUCHUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHUE; MPOU3BOAMUTEIBHOCTh, BpeMsi, paboTa; IlieHa,
KOJIMYECTBO, CTOMMOCT.

3amaum Ha Bce apudMeTHdecKue AeicTBUSA

Perienrie TeKCTOBBIX 3a71a4u apudmernueckuM crocodom. KMcnonb3zoBanue TabauIl, CXeM,
4epTexkKel, IPyrux cpe/iCTB NPe/ICTABICHUS JAaHHBIX MPU PEIICHUH 3a]]auu.

3amauu Ha IBUKEeHHE, PA00TYy M MOKYNKH

Peliienrie HECIOXKHBIX 3aJ1a4 HA JIBU)KEHHUE B MPOTUBOIOIOKHBIX HAMIPABICHUSX, B OJTHOM
HalpaBJICHUH, JIBWKEHHE IO PEKe MO TEYCHUI0 M MPOTUB TeueHus. PelmieHue 3amad Ha
COBMECTHY10 paboty. [Ipumenenne apodeit mpu pelieHuu 3aaau.

3ama4u Ha YACTH, 101U, IPOLEHTHI

Perienrie 3aa4 Ha HaXOXKIEHUE YAaCTH YMCIIA U YKCIIa IO ero yacTu. Pelienue 3aqa4 Ha
MPOLEHTHI U 10u. [IpuMeHeHre nponopiuii npu pereHuu 3aaad.

Jlornueckmue 3agaun

PellieHrie HECIOXKHBIX JIOTHYECKUX 3ajay. Peuwlenue nocuueckux 3a0ay ¢ NOMOWbIO
epagos, mabauy.



OcHOBHBIE MeETOAbI pelleHus TEeKCTOBBIX 3aJa4d: apudmeruueckui, nepedop
BAPHUAHTOB.

Haruasanas reomerpust

durypsl B okpy:xaroiieM mupe. Harnsgueie npeacrabienuss o purypax Ha IIOCKOCTH:
npsiMasi,  OTpe30K, Jyd, Yroj, JIOMaHas, MHOTOYTOJIbHHUK, OKPYXHOCTb,  KpYT.
UeThlpeXyroiabHUK, MPSIMOYTOJIbHUK, KBajpaT. TpeyroibHUK, 6udbl  mpey2oibHUKOS.
IIpasunvuvie mnocoyeonvruuku. M300pakeHHe OCHOBHBIX F€OMETpPUYECKUX (QUryp. Bzaumnoe
PACRONodHCeHUEe 08YX NPAMBIX, 08YX OKPYICHOCMEU, NPAMOU U OKpyxcHocmu. J|nuHa oTpeska,
JIOMaHOU. EnuHunel usMepeHus AvHbl. 1locTpoeHne oTrpe3ka 3alaHHOM UIMHBI. BUIbl yrios.
I'pagycnas mepa yria. 3mepeHne u moCTpOEHUE yIJIOB ¢ MOMOIIBI TPAHCIIOPTUPA.

[lepumerp wmHoroyroipHuka. IloHaTue mmomanu ¢GUIypsl; €AUHUIBI U3MEPEHUs
mwiomaau. [nomane npsimoyronbHuka, kBaapata. [IpubnmkenHoe usmepenue miomanu Guryp
Ha KieTyatoi Oymare. Pagnogenuxue gueypeoi.

Harnsgneie mpencraBiieHUss O MPOCTPAHCTBEHHBIX (urypax: KyO, mHapajuieNenuren,
npusMa, nupamuia, map, chepa, Konyc, munHap. M3o0paxkeHue npocTpaHCTBEHHBIX (QUTYP.
Ilpumepvr ceuenuu. Mmnozoepannuxu. Ilpasunvuvie mmozoepanHuku. I[IpuMepsl pa3BEPTOK
MHOTOI'PAHHUKOB, LIWJIMHApPA U KOHYCA.

[Tonsitue o6beMa; equHUIBI 00beMa. OObEeM MPSIMOYTOJILHOTO Mapajuielienunesa, Kyoa.

[lonsitue o paBeHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKaibHAs CUMMETPUHU.
N3o00paxenne CUMMETPUYHBIX QUryp.

Pelienrie mpakTUUECKUX 3a71a4 C TPUMEHEHHEM MTPOCTEUIINX CBOUCTB (hUTYD.

HcTopust MaTeMaTuKH

[TosiBnenue nuudp, OykB, Heporianu@oB B MPOIIECCE CUETa U pacipeAesieHus: MPOAYKTOB Ha
Hpesuem bimxuaem Boctoke. CBa3b ¢ HeonuTruueckoil peBoTIOIUEH.

Poxnenne mectunecATepuyHON CUCTEMBI cuHcCieHUs. [losBiieHHEe NEeCATUYHON 3alUCH
YUCelL.

Poxnenue u pazButue apudmeruku HatypaidbHbix uncesn. HOK, HOJI, npocTeie uncina.
PemreTo Opartocdena.

[losiBieHHe HyJSI U OTPULIATENIBHBIX YHCEN B MaTeMaTuke JapeBHoOcTU. Ponb Jluodanrta.

—-1)(-1)=+1
Hoquy( )( ) ?

Hpo6u B BaBunone, Erunte, Pume. OTkpbiTHE AecsATUYHBIX Jpobeil. CrapuHHbIC
cucteMbl Mep. [lecatuunbie qpoOu U MeTpuueckasi cucrema mep. JI. MarHuikui.

4.YuyebHo-TemaTUuecKoe NnaHupoBaHue 5 Knacc

Tema paspgena Konunuecrso yacos
HaTypanbHble yncna 20
CnorkeHue v Bbl4MTaHMe HaTypanbHbIX YMcen 33
YMHOXeHWe U feneHne HaTypaabHbIX Yncen 37
O6bIKHOBEHHbIE AP0bU 18
LecatnyHble apobu 48
NMosTopeHue 14

Yye6Ho-TemaTUueckoe naaHMpoBaHue 6 Knacc

Tema paspgena Konunuecrso yacos
LJenmocTtb HaTypaabHbIX Yncen 17
O6bIKHOBEHHbIE APObU 38
OTHOWeEHMNA 1 Nnponopuunmn 28
PaumoHanbHble YMCNA U [EeNCTBUA HaL HUMM 70

NMosTopeHue 17
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