MYHUIHUIIAJIBHOE OBPA3OBAHHUE I'OPO/L APMABHP
MYHHUIUIIAJIBHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPK/JIEHUE

OCHOBHAS OBIIEOBPA30OBATEJIbHASI IHKOJIA Ne 16

PABOYASI TIPOTPAMMA
[TO MATEMATUKE

OcHoBHOe o011ee oOpa3oBaHHe: 5-6 KI1acChl

KonuyectBo yacos: 408 (S knacc-204 yaca, 6 kiacc-204 gaca)
Yyaurens: PamazanoBa Cernana BiaauciaBoBHa
[Iporpamma pa3paboTaHa B COOTBETCTBHM M HA OCHOBE:

npukaza MunucrepcTBa oOpaszoBanus u Hayku Poccuiickoit Menepaunn ot 17
nekabpss 2010 r. Ne 1897 «O6 yrBepiieHun (heaepajbHOro rocy1apcTBEHHOrO
o0pa30BaTe/IbHON0 CTaHJapTa OCHOBHOro oluiero obpa3oBaHus» (C AOMOJHEHHS
MU U U3MEHEHUSIMH )

NPUMEPHOM OCHOBHON 00pa3oBarejbHOW IpPOrpamMMbl  OCHOBHOIO  0OILEro
obpaszoBanus, 0100peHHOM (penepanibHbIM y4eOHO-METOAMYECKUM 00be/IMHEHHEM
rno obiemy obpaszoBanuio (nporokos ot 8 anpesns 2015 r. Ne 1/5)

YMK asropos H.5.Bunenxun, B.M.)Koxos, A.C.Yecunokos, C.W.IlBapubypa
«Marematuka. 5 Kkmaccy», «Martemaruka. 6 Kj1acc», aBTOPCKOMW IMPOrpamMMmbl
o01eobpazoBaresbHbIX yupexkaeHuit « Marematuka. COopHHMK pabouunx
nporpamm. 5-6 kjaccel: y4yeO. rocobue i 0011eo0pa3oBaT. OpraHu3almii»/
[coct. T.A. Bypmucrtposal.- M.: «Ilpocsemenue», 2018 r.



1. Ilnanupyemble pe3yabTaThl U3YUYeHHUs] Kypca MaTeMaTHKH B 5-6
Kjaccax

TpeOoBanusi Kk pe3yiabTaTaM OCBOCHHUS Kypca MaTEeMaTHKH B OCHOBHOM
IIKOJIE  OMpEAeNsioTcsl  KJIIYEBBIMU  3aJadyaMu  0o0miero  oOpa3oBaHwus,
OTPXKAIOIIUMU  WHAUBUIyalIbHbIE, OOIICCTBEHHBIE UM  TOCYJIapCTBEHHBIC
MOTPeOHOCTH, M BKJIIOYAIOT JIMYHOCTHBIE, METalpeJAMETHbIE W MpEeIMETHbIE
pe3yJIbTaThl OCBOCHUS MPEIMETA.

PaGowass mporpaMma 1o MaremMaTUKe OOECIEUYMBAET JIOCTHXKECHHE
CIEAYIOMINX PE3YJIbTAaTOB OCBOCHMsI 00pa30BaTEILHOM MPOrpaMMbl OCHOBHOTO
o01iero oOpa3oBaHus:

S kiace
JIMYHOCTHBIEC:

1) yMeTh SICHO, TpPaMOTHO M3JIaraTb CBOM MBICIIM B YCTHOW M NMUCbMEHHOMN
peun,

2) MOHMMAaTh CMBICJ MOCTABJICHHOM 3a/1a4, BBICTPAUBATh APTyYMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIIPUMEDHI;

3) ymeTh pacro3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUTIOTE3Y OT (haKTa, BEIpabaThIBATh KPUTUUHOCTH MBIIIJICHNUS,

4) TpeacTaBIATh MaTEMAaTHUECKYI0 HayKy, Kak cdepy dYelIoBeUYeCKOn
NEATEbHOCTH, MPEJACTABIATh ATAllbl €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUSA
UMBWIN3ALNY;

5) BbIpabaThIBaTh KPEATUBHOCTH MBIIIJICHUS, UHUIIMATUBY, HAXOIYUBOCTb,
AKTUBHOCTbH IIPU PEIICHUU MAaTEMATHYECKUX 3a/1a4;

6) yMeThb KOHTPOJHUPOBATH MPOIIECC U PE3YNHTAT yUeOHOU MaTeMaTHYECKON
NEeATEIbHOCTH;

7) BbIpabaTbiBaTh CHOCOOHOCTh K  OMOLMOHAIHHOMY  BOCHIPHUATHIO

MaTeMaTHYEeCKUX 00BEKTOB, 3a/1a4, pEIICHUN, PACCYKICHUH.
MeTtanpeaMeTHbIe:

1) wMeTh TiepBOHAYANBHBIC  MPEACTABICHUS 00 UACSIX H METOoJax
MaTeMaTUKH Kak 00 YHHBEpPCAIbHOM S3bIKE HAyKH M TEXHHKH, O CPEICTBax
MOJICTTUPOBAHUS SIBJICHUN U TIPOIIECCOB;

2) yMeTh BHUICTh MAaTEMaTHYCCKYIO 3aJlady B KOHTEKCTE MpPOOJIEeMHOM
CUTYaIlH B IPYTUX JUCIHUILINHAX, B OKPYKAIOIICH KU3HU;

3) yMeTh BBIIBUTATH THIIOTE3bI MPH PEHICHUH YYCOHBIX 3a/1a4 U MMOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKHU.

KomMMyHnKaTHBHBIE:

1) uMmeTh TepBOHAYAIBHBIC  MPEACTABICHUS 00 WIEIX H METOJax
MaTEeMaTHKH Kak 00 YHHBEpPCaJbHOM SI3bIKC HAYKH M TEXHHKH, O CPEICTBAX
MOJICTTUPOBAHUS SIBJICHUN U TIPOIIECCOB;

2) yMeTh BHUJECTh MAaTEMaTHYCCKYIO 3aJlady B KOHTEKCTE MpPOOJIEeMHOM
CUTYaIlH B IPYTUX JUCIHMILINHAX, B OKPYKAIOIICH KU3HU;

3) yMeTh BBIABUTATH THIIOTE3bI MPH PEIICHUN YUeOHBIX 3a/1a4 M MOHUMATh
HEOOXOJMMOCTh UX MPOBEPKH.

PeryasiTuBHbIe:



1) ymerp NpUMEHATb HMHAYKTHBHbIE W JEAYKTHBHBIE  CIIOCOOBI
paccykKIeHul, BUAECTh pa3InuHble CTPATErMH PELICHUS 3a/1ay;

2) NMOHUMATh CYIIHOCTh QJITOPUTMHUYECKHX MPEANUCAHUN U  yMETh
JEHUCTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

3) yMeTb CaMOCTOSITEIbHO CTAaBUTH ILI€JIM, BRIOUPATh U CO3/1aBaTh aJIrOPUTM
JUISL pelIeHusl y4eOHbIX MaTEMATUYECKUX MPOOIIEM.

ITo3HaBaTebHBIE:

1) ymeTb camMOCTOSITENBHO CTaBUTh LI€JIU , BEIOMPATh U CO3/1aBaTh AJITOPUTM
JUISL pelIeHusl y4eOHBIX MaTEMAaTUYECKUX MPOOIIeM;

2) yMeTh IUTAaHMPOBATh U OCYLIECTBIATH AEATEIBHOCTb, HANPABICHHYIO Ha
pelIeHue 3a7a4 UCCIeA0BaTeNbCKOIO XapaKkrepa.

IIpeameTHbIe:

1) oBmaners 0a30BBIMU MOHSTHUSIMHU [0 OCHOBHBIM DPa3feiiaM COJIEpKaHUS;
OpPE/CTABIEHUSIMU OO0 OCHOBHBIX H3Y4YaeMbIX [MOHATUSAX KaK BaKHEHIIUX
MaTEMaTUUYECKUX MOJEINAX, IO3BOJSIONIMX OMNHUCHIBATh M H3y4yaThb peajbHbIC
NPOLIECCHl U SBJICHMUS,

2) ymeTrh paboTaTh € MaTeMaTHYECKMM TEKCTOM, TOYHO U T'PaMOTHO
BBIp@)KaTh CBOM MBICIM B YCTHOM M THUCBMEHHOM peud ¢ MNpUMEHEHUEM
MaTEMaTUYECKON TEPMUHAJIOTUN U CUMBOJIUKH.

Boimycknuk HaydyuTes B S5 Kiacce (11 MCMmob30BaHMSA B
NMOBCeJIHEBHOI  KM3HM M  o0ecrie4eHMs]  BO3MOKHOCTH  YCHEIIHOIO
NMPOIO0JIKEHHsI 00pa30oBaHusA HA 02a30BOM YPOBHE)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OnepupoBath Ha 0a30BOM YpPOBHE TOHSTHSIMHU: MHOXECTBO, DJIEMEHT
MHOECTBA, MOJMHOXECTBO, TPUHAJIEKHOCTH;

® 337aBaTh MHOKECTBA NEPEYUCICHUEM UX FJIEMEHTOB;

® HaxXOJUTh IepeceyeHue, OObEIUHEHUE, MOAMHOXKECTBO B MPOCTEHIINX
CUTyalusX.

B noBce1HeBHOM KU3HU U NIPU U3YYEHHUH APYTUX MPeIMETOB:

® paCIO3HABATh JOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OnepupoBaTh NOHATUSAMHU: HATypajJbHOE YHCIO, LEJI0E  YHUCIIO,
OOBIKHOBEHHAs IPO0b, JECATUYHAS APOOH, CMEIIIAHHOE YHCIIO;

® KCIIOJIb30BaTh CBOMCTBA YMCEN W IpaBuia JCUCTBUUA C HATypaJlbHBIMH
YUCJIAMU TP BBIIIOJHEHUN BBIYHMCIICHUN;

® BBHINIOJHATH OKPYTJCHUE JECTUYHBIX Jpo0eid B COOTBETCTBUU C
MpaBUJIaMH;

® CpaBHMBATH HATypajbHbIE YHUCIA U APOOHU.

B noBce1HeBHOM KU3HU U NIPHU U3YYEHHH APYTUX MPEAMETOB:

e OueHMBATh PE3yIbTAThl BBIUYMCICHUN IPU PEIICHUU TPAKTUYECKUX 3314,

® BBINOJIHATH CPABHEHUE YUCEII B PEAIbHBIX CUTYaLHSIX;
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® COCTaBJIAATh YMCIIOBBIE BBIPAKECHHS IIPU PEIICHUM MPAKTHUECKUX 3a1a4 U
3a/1a4y U3 Apyrux y4eOHbIX MPEAMETOB.

CratucTuka M TeOpHs BepPOsITHOCTEH
e [IpencraBiiarh naHHbIE B BUJE TAOJIULI, JUArpaMM;
® YUTaTh MHPOPMALIUIO, IPEJCTABICHHYIO B BUJI€ TaOJIUILIbI, AUATPAMMBI.

TexkcToBbIC 321241

e Pemath HeECNOXHBIE CIOKETHBIC 3aJlaud  pa3HbIX THUIIOB Ha BCE
apudMeTHIEeCKUe JeUCTBUS;

e pemiaTh MPOCTHIC 3a7]a4U PA3HBIX TUIIOB,;

® CTPOUTH MOJIEIh YCJIOBHS 3a7auM (B BUJIE TAOJUIIbI, CXEMbI, PUCYHKA), B
KOTOpOW JaHbl 3HAYEHUsI JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIUYHUH, C IICJIBIO
MOMCKA PEIICHUsI 3a]1auu;

® OCYIIECTBIIATh CMIOCOO MOMCKA PEIICHUS 3a/1a4M, B KOTOPOM PAaCCYKIECHUE
CTPOUTCS OT YCJIOBUS K TpeOOBAHUIO UK OT TPeOOBaHUS K YCIOBHIO;

® pemiaTh HECIOXKHBIC JIOTHYECKUE 3a]]a4l METOJ0M PACCYXKICHUN;

® COCTaBJIATH TUTAH PEIICHUS 3a]1auu;

® BBIJICTISATH dTAIbl PEIICHUS 3aa4H;

® HHTEPIPETUPOBATHh BHIYMCIUTEIBHBIE PE3YJIbTAThl B 3a7a4e, UCCIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4u;

® 3HATHh pa3IMYUEe CKOPOCTEe 00OBEKTa B CTOSIYEH BOJE, MPOTHB TECUCHHS U
110 TEUECHHIO PEKH;

e pemaTh 33/1a44 Ha HAXO0XKJAEHUE YaCTH YUCIIAa U YUCIIa TI0 €ro0 YacTH;

® pemiath 3a7a4d pa3HbIX THMOB (Ha paboTy, HAa MOKYIKH, HA JIBUXKEHUE),
CBA3BIBAIOIINX TPU BEJIWYUHBI, BBLACIATh AT BEIUYUMHBI M OTHOLIEHUS MEXIY
HUMU,;

® HAaXOJWTh MPOLEHT OT YHWCIA, YUCJIO MO MPOIEHTY OT HEro, HaXOIWUTh
IPOLIECHTHOE OTHOILIEHWE JIBYX YHCEJ, HaXOAUTh NPOLEHTHOE CHUKEHHE WU
MPOLICHTHOE MOBBIIICHUE BETUYUHBI.

B noBce1HeBHOM KU3HU U NIPH U3YYEHUH JAPYTUX NPEeAMETOB:

® BbBIJIBUIaTh TMIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUEHUSX HCKOMBIX
BEJIMYMH B 33Ja4€ (ey1aTh NPUKUAKY ).

HarasigHasi reomerpust

I'eomerpuyeckue purypsi

e OmnepupoBath Ha 0a30BOM YPOBHE MOHATHSAMH: (UTYpa, TOUYKA, OTPE3OK,
npsiMas, Jyd, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJbHUK,
NPSAMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb W  KpPyr, HPSMOYTOJbHBIN
napasieaenune/;

e n300pakaTb M3ydaeMble (UTYPHl OT PYKH M C TIOMOIIBIO JIMHEHKU H
LIUPKYJIS.

B noBceHeBHOI JKM3HU M IPHU U3YUYEHHH APYTUX MPEAMETOB:
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e pemiaTh NPAKTUYECKUE 3aJlayd C MNPUMEHEHHUEM MPOCTEHIIUX CBOMCTB
duryp.

HN3mepennst M BBIYMCTICHUSA

® BBINOJHATH U3MEPEHUE MJIMH, PACCTOSIHUM, BEJIMYHUH YTIJIOB, C MOMOUIBIO
MHCTPYMEHTOB JJIS1 U3MEPEHUN JIJIUH U YTJIOB;

® BBIYMCIIATH IUIOMIAAN IPSIMOYTOJIBHUKOB.

B noBcegHEBHOM KU3HU M NIPU M3YYEHHUHU APYTUX MPeIMETOB:

® BBIUMCIATH pACCTOSHHMS HAa MECTHOCTH B CTaHIAPTHBIX CHUTYalHsX,
IUIOIIAIN MPSMOYTOJIBHUKOB;

® BBINOJHATH MPOCTEHIINE ITOCTPOCHUS W HW3MEPEHUs Ha MECTHOCTH,
HEOOXOIMMBbIE B PEaIbHOM KU3HU.

Hcropuss MmaTeMaTHKH

® OIKMCBHIBATh OTAEJIBHBIC BBIJAIOIIMECS PE3YyJIbTaThbl, MOJYYEHHbIE B XOJ€
Pa3BUTHUSA MAaTEMATUKU KaK HAYKU;

® 3HaTh NPUMEPbl MATEMAaTUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOM U BCEMUPHON UCTOPUEH.

BbIyCKHUK MOJYYUT BO3MOKHOCTH HAYYMThCA B S5 Kiacce (mis
o0ecneyeHUsT BO3MOKHOCTH YCIEIIHOrO MNPOAOJKEHHS O0pPa30BaAHUA HA
0a30BOM U YIUIy0JIECHHOM YPOBHSIX)

DJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

e Onepuposamov NOHAMUAMU: MHOHNCECMBO, XAPAKMEPUCIUKU MHONCECMEA,
JNeMeHm  MHOJMCecmeda, nycmoe, KOHeuHOoe U OecKOHeuHoe MHOMCeCmao,
NOOMHONCECMBO, NPUHAOLEHCHOCTb,

® onpeodensimob NPUHAONEHCHOCH DJIEMEHMA MHOMICECMEY, 00beOUHEHUIO U
nepeceueHur) MHOICECME, 3a0a8amb MHONCECMB0 C NOMOWbIO NePeyUCIeHUs]
9NEeMEHMO8, CI0BECHO20 ONUCAHUSL.

B noBceHEBHOM KM3HHM U NIPU U3YYCHHUHU APYTUX NpPeIMeTOB:

® PACNO3HABAMb N102UHECKU HEKOPPEKMHbIE 8blCKA3bIBAHUSL,

® Cmpoumsb YenoukKu YMO3AKIIOYEHUU HA OCHOBE UCNONb30BAHUS NPABUIL
JIO2UKU.

Yucaa

o Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO,  MHOMICECMBO
HAMYPAlbHbIX — YUCEN, MHONCECMBO YelblX uucel, O0ObIKHO8eHHAs OpoOb,
decamuynas  Opobb, CMEWAHHOE HYUCLO, MHONCECMBO, 2e0MempuiecKas
UHmMepnpemayusi HamypaibHuIX YUCEl;

® NOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATILHO2O
yucaa,

® GBINOJIHAMb BLIYUCTEHUS, 6 MOM YUCle C UCNOAb308AHUEM NPUEMOB
PAYUOHANBHBIX BLIYUCIEHUU, 0OO0CHOBbIBANb AI2OPUMMbL BbINOJHEHUS OCUCMEUIL,



® ynopsoouueamsv  YUCIA, 3ANUCAHHbIE 6 GUOe ODLIKHOBEHHbIX U
oecsimu4Hbvlx Opooel.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX MPEIMETOB:

® NpUMEHAMb NPAGUAA  NPUOTUINCEHHBIX  BbIYUCIEHUL NpU  peuleHuu
NPAKmMuyecKux 3a0ayd u peuleHuu 3a0ay Opyaux yueonHvix npeomemos;

® GLINOJHAMb  CPAGHEHUE  Pe3YIbIamos  BblYUCICHUL NpU  peuleHuu
NPAKMUYecKux 3a0a4, 8 mom 4ucie npUOIUNCEHHbIX BbIYUCTEHULL,

® COCMABNAMb YUCNLOBblEe BbIPAJCEHUS U OYEHUBAMb UX 3HAYeHUs npu
peuieHuU npaKmuyeckKux 3a0ad u 3a0ay u3 opyeux yueOHulx npeomemos.

YpaBHeHUsS ¥ HEPABEHCTBA
e Onepuposambsv NOHAMUAMU. PABEHCME0, YUCI080€ PABEHCMEO, YPAGHEHUE,
KOpEeHb YPABHEHUsl, peuleHue YPasHeHUsl, YUCI060€ HepaseHCmeo.

CraTucTHKa H TeOPUsI BEPOSITHOCTEH

o Onepuposamsv NOHAMUAMU: KPY208ble OUacpammvl, mabiuybl OAHHBIX,
cpeonee apugpmemuueckoe,

® wu3gNIeKamv, UHDOpPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA KPY2OBbIX
ouazpammax;

® cocmasnams mabnuysl, CMPOUM bKPY2OBble OUASPAMMbL HA OCHOBE
OAHHbIX.

B noBce1HeBHOIi :KU3HH M TPH U3YYE€HHH IPYTUX MPeIMETOB:

® U3B7eKamb, UHMEPNPEeMUposams U npeodpazosvieams UHGOpMAyUio,
NpeoCmasieHnHylo 6 mabauyax u Ha KpyeoGulX Oudcpammax, Ompanicarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEAIbHbIX NPOYECCO8 U S6NEHULL.

TexcToBBIE 322U

e Pewams npocmule u ClodicHble 3a0a4u PA3HLIX MUNOG, d MAKICEe 3A0a4U
NOBbIUEHHOU MPYOHOCMU,

® UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHbIX
3a0ay 0J11 NOCMPOEHUSL NOUCKOBOU CXeMbl U peuleHUst 3a0ad,

® 3HamMb U NpuMeHsmb 004 Ccnocoba Noucka peuteHuss 3aoay  (om
mpeboBamus K YCA08UI0 U OM YCI08UsL K MPebo8anuUI0),

® MO0enuposams paccyldcoeHuss npu Noucke peuwenus 3a0ad ¢ noMoubio
epagh-cxeml,

® gbl0e/IAIMb YMANbL PeULeHUs. 3a0ayl U COOEPIAHCAHUE KAHCO020 dIMAanda,

® UHMEPNPemupo8ams  GbIMUCIUMENbHbIE — pe3yabmamvl 6  3a0aue,
ucce008ams nojyuYeHHoe peuleHue 3a0a4u,

® QHAMUBUPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNOLONCEHUS
08YX 00beKMO8 U UBMEHEHUe UX XAPAKMepPUCMUK Npu COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosHue) npu peuleHuu 3a0ad Ha OBUMNCEHUE 08YX
00beKMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTEHUSIX,



® UCCe008amb  BCEBO3MOJICHbIE CUMYAyUU Npu  peueHuy 3a0ay Ha
o8udICere NO peKe, PAcCMampudams pasHble CUCEeMbl OMCYemd,

® pewams pazHooopazHvle 3a0adu «HA YacmuLy,

® peuwamb U 000CHOBbIBAMbL  CB0€  peuwieHue 3a0ay  (8vloesamb
MAmMemMamu4eckyro 0CHOBY) HA HAXONCOeHUe YACMU YUCIA U YUCIA NO e20 Yacmu
HA OCHO8e KOHKDEMHO20 CMbICAA OpoOU,

® 0Cco3HaBamMb U O0OBACHAMb UOSHMUYHOCHb 3A0ay¥ PA3HLIX  MUNOS,
CBA3LIBAIOWUX MPU BETUUUHBL (HA pAOOMY, HA NOKYNKU, HA 08UJICEHUE), BblOETAMb
MU BETUYUHBL U OMHOUEHUSL MeNCOY HUMU, NPUMEHAMb UX Npu peuleruu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4u YKA3aHHbIX MUNoe.

B noBce1HeBHOM KM3HU M TP U3yYeHHUH APYTUX MPeIMETOB:

® 6bl0eNAMb NPU peuleruu 3a0a4 XapakmepucmuKky paccmampuéaemoll 8
3a0ave  cumyayuu, — OMIUYHbIE ~ OM  pPealbHbIX  (me, Om  KOMOPbIX
abcmpazuposanucsy), KOHCMPYUPOBAMb HOBble CUMYAYuu C Y4emom IMmux
Xapakxmepucmuk,

® pewams u KOHCmMpYyupo8ams 3a0a4u Ha 0OCHOBE PACCMOMPEHUS PEAIbHBIX
cumyayuil, 8 KOMopvix He mpeoyemcst MOUHbL BbIYUCTIUMETbHBLI Pe3yabmam;

® pewams 3a0ayu Ha O8UdICEHUEe NO peKe, PACCMAMPUBASL PA3HbIE CUCTEMbL
omcyema.

Harnsignas reomerpust

I'eomeTpuuyeckue purypsl

o /I361eKamv, uHmMepnpemuposams u npeobpazosvlieams UHGopmayuro o
2eomempuieckux ueypax, npeodCmasgienHyr0 Ha Yepmexncax;

® uzoOpadicame  uzyuaemvle Queypbl O0m pyKU U C  HNOMOWbIO
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

N3mepennsi U BHIYUCTIEHUSA

® BLINONHAMb UMepeHUe OJIUH, PACCMOSHUL, B8eIUYUH Y2ll08, C NOMOUDBIO
UHCIMPYMEHMO8 O/l UBMEPEHULL OJIUH U Y2l08,

® BLIUUCTAMb — NAOWAOU  NPIMOY2OIbHUKOS,  K8AOpamos,  00vembl
NPAMOY20NbHBIX NAPAJLIEIeNUNnedos, Kyoos.

B noBceHeBHOM KM3HHU U NIPU U3yYEeHHUHU IPYTUX NPeIMETOB:

® BLIUUCTAMb PACCMOSAHUSL HA MECMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX,
nIOWAOU YUACMKO8 NPAMOY200bHOU (hOPpMbL, 00BEeMbl KOMHAM,

® GLINONHAMb Npocmeluue NOCMpPOEeHUs. Ha MeCMHOCMU, HeoOXoouMble 8
PeanbHOU HCUSHU,

® OYeHUBAMDb PA3MEPBL PEAIbHBIX 00BEKMO8 OKPYICAIOUe20 MUpA.

HcTopust MaTeMaTHKH
e Xapaxmepuzoeamsv 6KIAO BbIOAIOWUXCA MAMEMAMUKOE 6 pa36Umue
MaAmemMamuKy U UHbIX HAYYHBIX 00aacmell.



6 xkiacc.
JIMYHOCTHBIE:

1) ymeTp SICHO, TPAMOTHO M3Jaratb CBOM MBICIA B YCTHOW M NMUCBMEHHOMH
pe4yu, NOHUMATh CMBICJ INOCTABIEHHOM 3aJaud, BBICTPAMBATH APTYMEHTALMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

2)yMeTh pacrno3HaBaTh JIOTUYECKH HEKOPPEKTHbIC BBICKA3bIBAHMS,
OTJINYATh TUTIOTE3Y OT (haKkTa, BEIpabaThIBaTh KPUTUUHOCTH MBIIIJICHNUS,

3) mpeAcTaBlIATh MaTEMaTUYECKYI0 HayKy, Kak cdepy 4elIoBeHYeCKOM
NEATEIIbHOCTH, NPEACTABIATh ATAllbl €€ PAa3BUTHUS M 3HAYUMOCTbH ISl Pa3BUTHS
UMBWJIA3ALHH.

MeranpeaMeTHbIe.

1) BeIpabaTbiBaTh KPEATUBHOCTH MBIILICHHS, UHUIIMATUBY, HAXOJAYUBOCTD,
AKTUBHOCTB IIPU PEILICHUU MAaTEMATHYECKUX 3a/1a4;

2) yMeTh KOHTPOJUPOBATh MPOLECC U PE3YJIbTAT Y4eOHOM MaTeMaTu4ecKon
NEATEIbHOCTH;

3) BbIpaOathiBaTh  CIOCOOHOCTH K OMOILMOHAIBHOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX 00BEKTOB, 3aJ1ay, PELICHUH, PACCYKIACHHM.
KomMmMyHuKaTHBHBIE:

1) umeTh TEpBOHAYANIBHBIE npencTaBieHus 00 uAesX U MeToJax
MaTEeMaTUKA Kak 00 YHHBEpPCaJbHOM S3bIKE HAYKM M TEXHUKH, O CpEICTBaX
MOJEIMPOBAHUS SABJIECHUMN U ITPOLECCOB;

2) yMeTh BHUJETh MAaTEMaTUYECKYIO 3aJadyy B KOHTEKCTE MpOOIEeMHOMN
CUTyallMH B IPYIUX JUCLUILUIMHAX, B OKPYKAIOLIEH XKU3HU;

3) yMeTh BBIABUTATH TUMOTE3bI MPU PEUICHUU YUYEOHBIX 3a/lad U MOHUMATh
HEOOXOIUMOCTh UX MPOBEPKHU.

PeryasitTuBHble:

1) yMeTh IPUMEHSATh HHAYKTUBHBIC U JEAYKTUBHBIC CIIOCOOBI PACCYKICHUH,
BUJIETh PA3JINYHbIE CTPATEI MU PELLICHUS 3a]aY;

2) IOHMMaTh CYUIHOCTh aJTOPUTMHYECKHX MPEANHCAaHUH U  YMETh
JNEUCTBOBATH B COOTBETCTBUU C MPEIIOKEHHBIM aJITOPUTMOM.

ITo3HaBaTe/IbHBIE:

1) yMeTh CaMOCTOSITETFHO CTABUTH 11EJIH , BEIOMPATh U CO3/1aBaTh aJTOPUTM
JUTSI pelieHusl y4eOHBIX MAaTEMATHYECKUX MPOOIIEM;

2) yMeTh IUIAHUPOBATh U OCYIIECTBISATH JIEATEIBHOCTb, HAIPABICHHYIO Ha
peleHne 3a1a4 UCCIeA0BATENbCKOIO XapaKTepa.

IIpeameTHbIE:

1) oBnamerp 6a30BBIMU MOHSTUSAMM IO OCHOBHBIM pa3jiejiaM COJIEpKaHUS;
MPEACTABICHUSIMU 00 OCHOBHBIX H3Yy4aeMbIX TMOHATHSIX KAaK BaKHEHUIIUX
MAaTEMAaTHYECKUX MOJIEIISAX, IO3BOJSIOIIUX OIKMCHIBATH W H3Yy4aTh pEajibHbIC
IIPOLIECCHI U SIBIICHUS,

2)ymerb paboTarh C MATeMaTUYECKUM TEKCTOM, TOYHO H TPaMOTHO
BBIPAXKaTh CBOM MBICIM B YCTHOM W TNMCBMEHHOW pPEYM C MPUMEHCHHUEM
MAaTEMaTHYECKOU.



BeinyckHuk Hayuyurcs B 6 Kiacce (11 Mcmoab30BaHUA B
NMOBCECIHEBHON KHM3HM UM  o0ecreYeHUs] BO3MOKHOCTH  YCIICLIHOIO
NPOAOJIZKeHHsI 00Pa30BaHUs HA 02a30BOM ypPOBHe)

Yucaa

e OnepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMU: PAIIMOHATILHOE YHCIIO;

® CIIOJIb30BaTh CBOMCTBA YMCEI M IpaBWIa JACHCTBUN C palMOHAIbHBIMU
YUCJIaMU IIPU BBIITOJTHEHUY BBIYMCIIEHU;

® KCIOJIB30BaTh MPU3HAKU ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH
BBIYMCIIEHUI U PEUIEHUN HECIIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJIEHUE pALHUOHAJIBHBIX YHUCEI B COOTBETCTBUU C
paBUJIaMU;

® CpaBHMBATH PAllMOHAJIbHBIC YUCIA.

B noBcegHeBHOM KU3HH M NPU M3YYEHUH APYTUX NPeAMETOB:

® OILICHHUBATh PE3YIbTATHI BEIUMCIECHUN IPU PEIICHUN NIPAKTUYECKUX 3a/a4;

® BBINOJIHATH CPABHEHUE YUCET B PEATIBHBIX CUTYalIUSIX;

® COCTaBJIATh YHMCIIOBBIE BBIPAKECHHS MIPU PEIICHUU MPAKTHUYECKUX 3a/1a4 U
3a/1a4y U3 IpYruxX y4eOHBIX MPEAMETOB.

CraTucTHKA M TEOPHS BEPOSITHOCTEMH

o [IpencraBnarh naHHBIE B BHUAE TaOJHI, CTOJOYATHIX JHATrpaMM,
rpaduKoB;

e ynuTaTh HWH(OPMANNIO, TPEJCTABICHHYIO B BHUAC TaOJHIBI, KPYTrOBOM
ararpaMmmebl, Tpaduka.

TexcToBBIE 322U

e PemaTh HeECJIOXKHBIE CIOKETHBIE 3aJaydl pPAa3HBIX THUIIOB Ha BCE
apupMeTHICCKHE ICHCTBUS;

® CTPOUTH MOJIENb YCJIOBHS 3a/iauu (B BUJIE TAOJIUIIBI, CXEMbI, PUCYHKA), B
KOTOpPO#l JaHbl 3HAYCHHS ABYX M3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C IICJIBIO
MOUCKA PEILICHUS 3a]1auu;

® OCYIIECTBJIATH CIIOCOO MOUCKA PEIICHUS 3a/1a4H, B KOTOPOM PacCy)ICHHUE
CTPOUTCS OT YCJIOBHSI K TpPeOOBaHMIO WIIK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PEILICHUS 3a]1auu;

® BbIJICIISATH ATAlbl PEUICHUS 3aa4H;

® HHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YIbTAThl B 3a7a4€, UCCIEI0BATh
MOJIyYEHHOE PEIICHUE 3a/1a4H;

® 3HATh pPa3JIMuME CKOPOCTEN OO0BEKTa B CTOSUYEH BOJE, MPOTUB TECUEHUS U
10 TEYEHUIO PEKHU;

e pemaTh 33/1a4d Ha HAXOXJEHUE IPOOM 4KClia U YUcia Mo ero 1poou;

e pemiaTh 3aJa4d pa3HbIX TUIOB (Ha paboOTy, HA MOKYIKH, HA JBUXKECHHE),
CBSI3bIBAIOIINX TPU BEJIWYUHBI, BBLACISATH ATH BEIUYUHBI MU OTHOIICHUS MEXIY
HUMU;

® peulaTh HECI0XKHbBIC JIOTHYECKUE 3aa4l METOJOM PACCYKICHUM.
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B noBceqHeBHOM KM3HU M IPU U3YyYEHHUH JAPYTUX NPEeAMETOB:

® BBIBUIAaTh T'MIOTE3bl O BO3MOYKHBIX NPENEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3aj1aue (J1e/1aTh MPUKUAKY ).

Harnsanas reomerpus

I'eomerpuyeckue purypsi

e OnepupoBaTb Ha 0a30BOM YPOBHE MOHSATUSMHU: NEPHEHAUKYJSIPHBIE U
napajuieibHble MpMble, KyO, map. M3o0paxars uzydyaemble (GUTYpPbI OT PYKH U C
MOMOILBIO JIMHEUKHU U LIUPKYJIS.

B noBceqHeBHOM KM3HU M IPU U3Yy4YEeHHUH JAPYTUX NPEeAMETOB:

® pemarh NPAaKTUYECKHE 3aJayd C NPUMEHEHHEM MPOCTEHUIINX CBOWUCTB

duryp.

HN3mepennst M BIYMCICHUSA

® BBIYUCIIATH JUIMHY OKPY>KHOCTH, TUIOIAJb Kpyra.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® BBINOJHATH MPOCTEHIINE ITOCTPOCHUS W HU3MEPEHUST HAa MECTHOCTH,
HEOOXOIMMBIE B PEaIbHOM KU3HU.

Hcropust MaTeMaTUKHU

® OIKMCBHIBATh OTAEIBHBIC BBIIAIOIIMECS PE3YyJIbTAThl, IOJYYECHHBIE B XOJE
Pa3BUTHUSA MAaTEMATUKH KaK HAYKU;

® 3HaTh MPUMEPbl MATEMaTUUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3U C
OTE€YECTBEHHOW U BCEMUPHON UCTOPHUEH.

BbInyCKHMK MOJYYUT BO3MOKHOCTH HAYYHTbcsi B 6 Kjaacce (s
odecneyeHusT BO3MOKHOCTH YCHEIIHOr0 MNPOJAOKEHHs O00pa30BaHUSI HAa
0a30BOM U YIJIy0JIEHHOM YPOBHSIX)

Yucaa

o Onepuposamov NOHAMUAMU. YelOe HUCTO, MHONCECMBO YeblX Yucel,
PAYUOHATIbHOE HUCTO, MHONICECMBO PAYUOHALbHBIX YUCEN, 2eoMempuiecKas
uHmepnpemayusl yeaolx, payuOHaIbHbIX,

® GLINONIHAMb GbLIYUCICHUS, 68 MOM HUCIe C UCNONb308AHUEM NPUEMOB
PAYUOHATILHBIX BbIYUCAEHUL, 0O0CHOBBIBAMb ANCOPUMMbL BbINOIHEHUS. OCUCTNGUIL;

® ucnonv3osamsv npusHaxu oerumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol
U MpouzsedeHust Hucel NPU BbINOJHEHUU BbIYUCICHUL U peuleHuu 3aoad,
000CHO8bI8AMb NPUZHAKU OETUMOCTNU,

® GLINOJIHAMb OKPY2IeHUE PAYUOHATIbHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

e naxooums HO/] u HOK uucen u ucnonvzosams ux npu peuieHuu 3a0d, .

® onepupogamsw nouamuem MOOYb yucaa, 2eomMempuyecKast
uHmepnpemayus MooyJis Yucida.

B noBceqHeBHOM KM3HU M TP U3YyYeHUH JAPYTUX MPEIMETOB:

® NpUMEHAMb NPABUNA  NPUOIUICEHHBIX  BbIYUCICHUN NpU  peuleHuu
NPaAKmu4eckux 3a0ay u peuleHuu 3a0ay Opy2ux y4eOHvlx npeomemos;
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® GLINOJHAMb CPABHEHUE  pe3YIbMamos GblYUCIEHUl NpU  peuleHuu
NPaKmMu4ecKux 3a0ay, 8 mom 4ucie NPUOIUNCEHHBIX GbIYUCTICHULL,

® COCMaenams HUCNO08ble BbIPAJNCEHUS U OYEHUBAMb UX 3HAYEHUs Nnpu
peuieHuU npaKkmuyeckux 3a0ad u 3a0ay u3 opy2ux y4eonsvix npeomemos.

YpaBHeHUsS ¥ HEPABEHCTBA

e Onepuposamsv NOHAMUAMU. PABEHCMEO, YUCI080€ PABEHCMEBO, YPAGHEHUE,
KOpeHb YPasHeHUsl, peuletue YpagHeHUsl, YUCI080e HePaBeHCMEO.

CraTucTHKa H TeOpPUsl BEPOSITHOCTEN

o Onepupoéamsb NOHAMUAMU.  CMOLOYamMble  OUASPAMMbL,  MAOIUYbI
OAHHbBIX

® u3gnekamv,  UHGOpMayul,  NpeoCmasieHHylo 6  mabauyax, Ha
ouazpammax u epaghukax,

® cocmasnams Mmabauysl, CMpPoOUmMs OuUazpammsvl U KpaguKku HA OCHO8e
OAHHbIX.

B noBce1HeBHON KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

® u387eKamb, UHMEPNPEemMuposams U npeodpazosvieams UHGOpMayuUio,
NpeoCmasieHHyl0 8 Mabauyax u Ha Ouacpammax, Ompadicaruyio CeoUcCmea u
Xapaxkmepucmuxu peaibHblX RpoYyeccos U s8ieHuUll.

TexkcToBbBIC 32124

o Pewams npocmule u ClodiCHbIE 3A0A4U PA3HLIX MUNOG, d MAKICE 3A0a4U
NOBLIUEHHOL MPYOHOCIU,

® UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX
3a0a4 011 NOCMPOEHUsL NOUCKOBOU CXeMbl U peuleHust 3a0ad,

® 3HamMb U NpuMeHamb 00a Ccnocoba noucka peuteHuss 3a0ad  (om
mpeboBaHUsl K YCI08UIO U OM YCI08USL K MPebO0BanUI0),

® M0O0enuposams paccylicOeHuss npu Noucke peuenus 3a0ad ¢ nomMoubio
epagh-cxemul,

® gbI0eIAAMb YMANbL PEULeHUS 3A0AYU U COOEPIAHCAHUE KAHCO020 dIMAanda,

® UHMEPNPemupo8ams  GbIMUCIUMENbHblE — pe3yabmamvl 6  3a0aue,
uccie008ams NOIy4eHHoe pelterue 3a0a4il;

® QHAIUBUPOBAMb BCEBOZMOIICHbIE CUMYAYUU B3AUMHO20 DPACHOTONCEHUS.
08YX 00BLEKMO8 U UBMEHEHUEe UX XAPAKMEePUCMUK NPU COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosHue) npu peuleHuu 3a0ad Ha OBUNCEHUE 08YX
00beKmMo8 Kak 8 0OHOM, MAK U 8 NPOMUBONONONCHBIX HANPABICHUSX

® uCCnedo8ams  8CEBO3MOJICHbIE CUMyayuu npu peuleHuu 3a0ad Ha
0BUDICEHUE NO peKe, PACCMAMPUBAMb PA3HBLE CUCEMbL OMCYemd,

® peuiams pazHO0OpaA3HbLE 3A0AYU «HA YACTUY,

® pewamv U 000CHOBbLIBAMb  CBOE  peuleHue 3a0ay  (8bloesimy
Mamemamudeckylo 0OCHO8Y) HA HAXO0HCOeHUe 4acmu 4ucia u 4ucia no e2o 4acmu
HA 0CHOBE KOHKDEMHO20 CMbICIa OpooU,
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® oco3nasamv U OOBACHAMb UOEHMUYHOCMb 3A0aY pPA3HbIX MUNOB,
CBA3bIBANOWUX MPU BETUUUHBL (HA paOOMY, HA NOKYNKU, HA OBUJCEHUE), BblOETAMb
MU BeIUYUHBL U OMHOULEHUS MeAHCOY HUMU, NPUMEHAMb UX NpU peuleHuu 3a0at,
KOHCMPYUposams coOCmeeHHbvle 3a0auu YKA3aHHbIX MUNO8.

B noBceqHeBHOM KM3HU M TP U3YyYeHHUH APYTUX MPEIMETOB:

® guideNAmb NpU pewleHuu 3a0ay Xapakmepucmuky paccmampueaemol 6
3adaue  cumyayuu, OMIUYHbIE  OM  PealbHblX  (me, Oom  KOMOPbIX
abcmpazuposanucs), KOHCMPYUpOBAmMb HOBble CUMYayuu ¢ Y4emom Imux
Xapakmepucmux, 6 UYacmMHOCMU, NpU peueHuu 3a0ad Ha KOHYeHmpayuu,
VUUMbI8AMb NIOMHOCb 8EULeCBA,

® pewiamsv U KOHCMPYUPOB8ams 3a0a4u Ha OCHO8E PACCMOMPEHUS PEATbHbIX
cumyayuil, 8 KOMmopuvlx He mpebyemcs MOUHbIU BbIYUCTUNENbHBIL Pe3)IbIMam,

® pewams 3a0auu Ha OB8UdICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCTEMbl
omcuema.

Harusaanas reomerpust

I'eomerpuuyeckue purypsi

o [361eKamv, uHmepnpemuposams u npeoopazosvleamsv UHGOPMayuio o
2ceomempuieckux Quaypax, npeocmasienny1o Ha Yepmetcax,

® uzobpadxcamsv  uszyuaemvie Queypbl Om pYKU U C  HOMOWbIO
KOMNbIOMEPHLIX UHCIPYMEHMOE.

N3mepennsi U BHIYUCTIEHUSA

® BLIUUCTAMb NIOWAOU KPY2d.

B noBceaHeBHOM KU3HU M TIPU U3YYEHHUHU PYTUX NMPeIMETOB:

® BLINOIHAMb NpOCmeliuue NOCMPOEHU HA MeCMHOCMU, HeoOXooumbvle 8
PeanvbHOU HCUSHU,

® OYEeHUBAMb PA3MEPDLL PEATIbHBIX 00BEKMO8 OKPYICAIOWe20 MUpA.

HcTopust MaTeMaTHKHU
o Xapaxmepuzoeamb 6K1A0 GblOAIOWUXCS MAMEMAMUKO8 8 pa38umue
MaAmMeMamuKy U UHbIX HAYYHBIX 00aacmell.

2. ConepxaHue Kypca MaTeMaTHKH B 5-6 kJaccax.

ConepxaHue KypcoB MaTeMaTUKH 5—6 KJIaccoB, aireOpsl U reoMeTpun 7—9
KJIacCOB OOBEIMHEHO KaK B MCTOPUYECKH CIOXUBIIMECA JHMHUM (YUCIIOBas,
anreOpanueckasi, TeoMeTpuueckasi, (yHKIMOHaIbHasT W JAp.), Tak U B
OTHOCHUTEJIbHO HOBBIE (CTOXacTUYEeCKas JIMHUS, «peajbHas MaTeMaTHKa).
OTaenpHO NpeIcTaBICHBI JIMHUS CIOKETHBIX 3aJ1ayu, UCTOPUYECKask INHUS.

JjieMeHThI TEOPHHU MHOXKECTB U MaTeMaTU4YeCKOM JIOTUKH

Cornacno ®I'OC ocHoBHOro oOiiero 0o0pa3oBaHUsS B Kypc MaTeMaTUKH
BBeJIeH pazaen «Jloruka», KOTOpBIA HE MpeIoiaraeT JOMOJIHUTEIbHBIX YacOB Ha
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W3YUYEHUM U BCTPAWBACTCA B pa3lIMyHble TEMbl KYpCOB MATEMaTUKU U
MH()OPMATHUKHU U MPEBAPSCTCS 03HAKOMIICHUEM C SJIEMEHTAMU TEOPUU MHOXKECTB.

MHokecTBa U OTHOIIEHUSI MeK1Y HUMH

MHOX€eCTBO, Xapakmepucmuyeckoe C80UCME0 MHOMCECMBd, DIEMEHT
MHOXECTBa, Hycmoe, KOHeuHoe, OecKOHeuHoe MHodcecmeo. [loIMHOKECTBO.
OTHolIeHUE TPUHAJICKHOCTH, BKIIOYEHHUS, PABEHCTBA. DJEMEHTHl MHOXKECTBA,
CHocOObl 3aJaHUsI MHOXKECTB, PACHO3HABAHUE NOOMHONCECME U DJIeMEeHMO8
NOOMHOMCECME C UCNOIb308AHUEM KPY20o8 Jiiiepa.

Onepanumn HaJI MHOKECTBAMU

[lepeceuenne u o00BEAUHEHHE MHOXECTB. Paznocmb  MHOdMICECMS,
O0onoineHue MHoxcecmea. HMumepnpemayus onepayuii HA0 MHOMICECMEAMU C
noMOWbI0 Kpy2os Jiiepa.

JJieMeHThI JIOTUKHU

Onpenenenue. YTBepxkaAeHUS. AKCHOMBI U TeOpeMbl. JloKa3aTenbCTBO.
JlokazaTenbCTBO OT TpoTHBHOTO. Teopema, oOpaTHas maHHOW. Ilpumep wu
KOHTPIIpUMED.

Bbicka3biBaHus

NcTtuHHOCTP W JIOKHOCTh  BbICKa3biBaHWs. CnooicHble U npocmule
gvickazvieanus. Onepayuu HAO BbICKA3bLIBAHUAMU C UCNHOIb30BAHUEM JIOSUYECKUX
CBA30K: U, UL, He. YClo6Hble 8blCKA3bIGAHUS (UMNIUKAYULL).

HarypajbHble 4nciia ¥ HyJIb

HartypaJjbHblil psi YHCeJ U ero CBOMCTBA

HarypanbHoe 4Mciio, MHOXKECTBO HATypalbHBIX YHUCEI U €ro CBOMWCTBA,
U300paKeHWE  HATypajJbHBIX YKCEI TOYKAMH HA  YHUCIOBOM  MPSIMOIL.
Hcnonp3oBaHue CBOKMCTB HATYPAJIbHBIX YUCEN IIPU PELICHUH 3a]1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCEJT

Paznmuune mexay mudpoit u uynciom. [lo3unmoHHas 3amuch HATYpPaIbHOTO
Yuclia, TIOMECTHOE 3HaueHue HU(PBI, pa3psiabl U KIACCHl, COOTHOIICHUE MEXKIY
JIBYMSI COCEIHUMH pa3psAHbIMU E€IUHULIAMHU, YTEHUE M 3alKCh HATypaJIbHBIX
YUCEJL.

Oxpyr/ieHue HaTypaJbHbIX YHCe

HeobxomumocTts okpyraeHus. [IpaBuio okpyrieHus: HaTypadbHbIX YUCEIL.

CpaBHeHHe HATYPAJbHBIX YHCeJI, CPaBHEeHHUE ¢ YuCcI0M ()

[loHATHE O CpaBHEHMH YHCEJ, CPABHEHHME HATYPAJbHBIX YHCEN APYr C
IPYroM W C HyJEeM, MaTeMaTUYecKas 3aluCh CPAaBHEHUM, CIOCOOBI CPaBHEHUS
YUCEJL.

JeiicTBUS ¢ HATYPAJIBHBIMH YHCJIAMU

CrnoxeHue U BBIUUTAHHE, KOMIIOHEHTHI CJIOKEHHUSI W BBIYUTAHUSA, CBS3b
MEXIY HMMH, HAXOXJICHUE CYMMbI M Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTHU
MpY U3MEHEHUH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHMUS.

YMHOXKEHNE U JIeJICHUE, KOMIIOHEHTHl YMHOXEHHUS U JEJICHUS], CBSA3b MEXKIY
HUMH, YMHO>XEHHME M CJIOKEHHE B CTOJOUK, JIeJICHUE YTrOJIKOM, HpOBEpKa
pe3yibpTaTa ¢ MOMOUIBI0 MPUKUIKA U OOPaTHOTO JEUCTBHUS.
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[IepeMecTUTENBHBIN M COYETATENIBHBIA 3aKOHBI CJHOKEHHUS U YMHOMKEHUS,
pacrpeeuTeNbHbIN 3aKOH YMHOXEHUSI OTHOCUTEIBHO CIOXKEHUS, 0O00CHO8aHUe
an2oOpuUmMO8 8bINOJHEHUS apupmemuieckux Oeucmesul.

CreneHb ¢ HATYPaJbHBIM MOKa3aTeJIeM

3anuch 4ucaa B BUJE CYMMBI Pa3psi/IHbIX CIaraéMbIX, MOPSIOK BBIMOJIHEHUS
JNEUCTBUM B BBIPAKCHUAX, COACPKALIUX CTENEHb, BBIYMCICHUE 3HAYECHUMN
BBIPAYKEHUH, COJICPIKAILNX CTEEHbD.

YucaoBble BHIpAKeHUS

HucnoBoe BbIpaXXKEHUE U €T0 3HAUYCHUE, TOPSA0K BBITIOJIHEHUS ICHCTBUM.

Jlesienue ¢ ocTaTKOM

JleneHne C OCTaTKOM Ha MHOXECTBE HATypaJdbHBIX YHCEN, CBOUCMEd
oenenus ¢ ocmamxom. llpakTuueckue 3aa4uu Ha JICJICHUE C OCTATKOM.

CaBoiicTBa M IPU3HAKM 1€JTUMOCTH

CBOMCTBO JETUMOCTH CYMMBI (pa3HOCTH) Ha 4ucio. [Ipu3HaKU OeTUMOCTH
Ha 2, 3, 5, 9, 10. llpusuaxu oenumocmu wna 4, 6, 8, 11. Joxazamenbcmeo
npuzHakos Oenumocmu. PelieHue TPaKTUYECKUX 3ajad C [PUMEHEHUEM
MPU3HAKOB JECITMMOCTH.

Pa3zyoxkxeHue 4yncjia Ha MPOCTbIe MHOKHUTEIN

[IpocThie U cOCTaBHBIC YHCIIA, peuemo Ipamocgena.

PaznoxkeHne HaTypaJlbHOTO YMCJIa HA MHOXHUTEIH, Pa3JIOKECHUE Ha MPOCTHIC
MHOXUTENH. Koauuecmeo Oenumenetl Yucia, aieopumm paszilodceHuss YUcia Ha
npocmuvle MHOMCUMEU, OCHOBHASL MeopeMa apughmemuxu.

AsireOpanyeckue BbIpasKeHUS

Hcnons3oBanne OyKkB it OOO3HAYCHHS YUCEN, BBIYUCICHHUE 3HAYCHHS
anreOpanyecKkoro BBIPAXEHHUs, MPUMEHECHHE alTreOpandecKuX BBIPAKEHUHU IS
3aIIUCH CBOMCTB apu(METHUUECKUX JICUCTBUMN, MPeoOpa3oBaHUE alTreOpanvecKux
BBIPAKECHUM.

Jennresid 1 KpaTHbIE

JlenuTensr W e€ro CBOWCTBA, OONIMK JACIHUTENb ABYX W OoJjiee dYHCeN,
HAUOONBIIMK  OOIIMKA  JENUTENb, B3aWUMHO TIPOCTBIE YHWCJIA, HAaXOXJICHHE
HanOobIIero ooIero aenureas. KpaTHoe u ero cBoicTBa, 001Iee KpaTHOE IBYX U
OoJiee ynces, HaMMEHbIIIee 00IIee KPaTHOE, CIIOCOOBI HAXOXKIACHUS HAaMMEHBIIIETO
00111ero KpaTHOTO.

Apodu
OO0bIKHOBEHHBIE IPOOH

Hons, dacte, apobHOE umcno, ApoOb. JIpoOHOE dYHMCIIO Kak pe3ysbTat
nenenwnsi. [IpaBunbHBICE W HEMPABWIBHBIE IPOOW, CMEIIaHHAS APOOh (CMEMaHHOEe
YHUCJTIO).

3anuch HATYypaJIbHOTO 4YHCJIa B BUAE ApPOOU C 3aJaHHBIM 3HAMEHATEJeM,
npeoOpa3zoBaHre CMEIIaHHOM ApOoOU B HEMPABWIBHYIO APOOb U HA00OPOT.

[IpuBenenune apobeii k o0memy 3HameHaTent0. CpaBHEHHE OOBIKHOBEHHBIX
npobeii.
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CrnoxxeHne W BbIUMTAHHWE OOBIKHOBEHHBIX JIpoOel. YMHOKEHUE U JIeJICHUE
OOBIKHOBEHHBIX JIpOOEH.

Apudpmernyeckre JeHCTBUS CO CMEUIaHHBIMU IPOOSIMH.

Apudpmernyeckue JeUCTBUA ¢ JPOOHBIMH YHUCIAMU.

Cnocobvl payuonanuzayuu 8blUCIeHU U UX NPpUMEHEHUEe NpU 8bINOJIHEeHUU
oeticmsuii.

JecaTu4HbIe APOOH

Lenas u gpoGHas yactu AecaTuaHOU Apodu. [Ipeodpa3oBanue necaTUYHBIX
npoOeii B OObIKHOBEHHBIE. CpaBHEHHE MAECATUYHBIX JApoOed. CroxeHue u
BBIYUTAHHE JIECATUIHBIX MpoOeil. OKpyriaeHue AeCATUYHBIX Ipo0eii. YMHOXKECHHE
U JIeJICHUE JCCATUYHBIX IpoOeit. [Ipeobpazosanue 00bIKHOGEHHBIX Opobell &
oecsaimuutvle Opobu. Koneunvie u beckoneunvle decsimuunvle Opoou.

OTHOLIEHHE IBYX YHCeJT

Macmtadb Ha mmaHe u  kapre. Ilpomopumu. CBoicTBa NPOMOPLHUA,
NpUMEHEHUE MPOTIOPIMA U OTHOIICHUN TIPH PEIICHUH 3a]1a.

Cpennee apugmMeTnyeckoe qucel

Cpennee apudmernueckoe JAByX uucel. HM3o0pakeHue cpeaHero
apu(MeTHIecCKoro IBYX 4YHCE] Ha YHCIOBOW MpSMOW. PemeHue mpakTHYecKHX
3a/1a4 ¢ MPUMEHEHUEeM cpelnHero apudmerndeckoro. Cpedrnee apugmemuueckoe
HEeCKOJIbKUX YUCel.

IIpoueHTHI

[lonsiTue mporeHTa. BpruncieHue NPOLIEHTOB OT YHCIA W YHUCIA 0
U3BECTHOMY TMPOLEHTY, BBIPAXEHUE OTHOILIEHUS B TNpoOLEHTaxXx. PemeHue
HECJIOKHBIX TPAKTUUECKHUX 3a/1a4 C MPOLEHTAMH.

JAnarpamMmmbl

CronbuaTtbie W KpyroBble auarpaMmbl. H3BiedeHue wuHPOpMaUU U3
nuarpaMm. M3oopasiceHue ouazpamm no Yucio8blM OAHHLIM.

PanmnoHnanbHbIe Yucaa
IHos1o)kuTEIBbHBIC U OTPULATEIbHbIC YHUCJIA
N300pakeHne umcen Ha 4YMCIOBOM (KOOpAMHATHOHM) mpsiMol. CpaBHEHHE
yucesl. Moaynp 4ncia, reOMEeTpUYeCKasi MHTEpHpeTauust MOy yucia. Jlencreus
C MOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIAMUA. MHOXKECTBO LIEJIBIX YUCEIL.
IlonsitTue o0 panuoHaJbHOM 4ucae. [lepsuunoe npedcmasienHue o
MHOMHCECMEE PAYUOHATbHBIX YUcel. JIEeNCTBUS ¢ pallMOHATIBHBIMU YHCIIAMU.

Pelnenye TeKCTOBBIX 3a/1a4
EnuHuubl M3MepeHMid: JUIMHBI, IUIOIIAAM, OOBEMa, MAacChl, BpPEMEHHU,
CKOPOCTHU. 3aBUCUMOCTH MEXKAY €JIWHUIIAMU HU3MEPEHHS KaKJI0W BEIWYHHBI.
3aBUCHUMOCTH  MEXJIY  BEJIWYMHAMHM:  CKOPOCTb,  BpEMs,  PACCTOSHUE;
MPOU3BOAUTEIBHOCTD, BpeMs, pad0Ta; IieHa, KOJIMYECTBO, CTOUMOCTD.
3amayu Ha BCce apu(pMeTHIECKHE IeHCTBUA
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Pemenue TekcTOBBIX 3a7au apupMerndeckum crocodom. Mcnomb3oBaHue
Ta0JIMLI, CXEM, YEPTEKEU, APYTUX CPEACTB MPEACTABICHUS AAHHBIX MPU PEIICHUH
3a/1a4u.

3agaum Ha ABMKEHUE, PAa00TYy M MOKYNIKHU

Pemenne HecnOXHBIX 3aJad  HAa JBWKEHHE B IPOTHUBOIOIOKHBIX
HaIpaBJICHUX, B OJTHOM HalpaBJICHUH, JABHKEHHUE MO PEKE MO TEYCHHUIO U MPOTUB
TeueHus. PemeHue 3amay Ha coBMecTHYIO paboty. I[lpumenenue npoOeir mpu
pElIeHUH 3a]au.

3agaum Ha YacTH, 10JH, POLUEHTHI

Pemenue 3amay Ha HaxoXXJIEHUE YAaCTH YHMCJIA W 4YHCIAa MO €ro 4YacTu.
Pemenue 3amau Ha mpoueHTsl U noau. llpuMeHeHne nponopuuidl Mpu perieHuu
3a/ay.

Jloruyeckue 3agauu

Pemenne HeCHOXHBIX JIOTMUECKUX 3afad. Peuienue no2uueckux 3aoad c
nomowwio epaghos, madauy.

OcHOBHBIE MeTOIbI pelleHHs] TEKCTOBbIX 3aaau: apudMeTUYECKUId,
nepedop BapUaHTOB.

HarusaHas reomerpust

durypsl B okpykaroiieM mupe. Harmsgasie npeactaBieHus o Gurypax Ha
IJIOCKOCTH: IpsiMasi, OTPE30K, Jyd, yroJi, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb,
Kpyr. YeThIpexXyroJbHUK, MPSAMOYTOJbHUK, KBajapaT. TpeyroibHHUK, 6uUObl
mpeyzonvHukos.  Ilpasunvuvlie  mHo2oy2onbHuKku.  M300paskeHHe  OCHOBHBIX
reoMeTpudeckux Quryp. BszaumHnoe pacnonodxcenue 08yX NPAMbIX, 08YX
OKpYHCHOCmEU, NpAMOU U OKpyxcHocmu. JnvHa oTpeska, jJomMaHoW. EamHUIIbI
u3MepeHust JMHbL.  [locTpoeHne oTpe3ka 3aJaHHOW UIMHBL. Buaesl yrios.
I'panycHass wmepa yrima. HM3mepeHune W TIOCTpOCHUE VYIVIOB C  IMOMOIIBIO
TPaHCIIOPTHUPA.

[lepumetp ™MHoOroyroipHuka. [loHsTHe TUIOMAAM (QUTYpPBI; €AUHUIIBI
u3Mepenus Iwiomiaau. [lnomanes mnpsMoyronbHHMKa, KBagpara. [IpubmmkeHHOe
M3MepeHue momaau Guryp Ha KieTdatoit Oymare. Pagnogenukue gueypul.

Harnsanaele nmpencTaBieHwss O  MPOCTPAHCTBEHHBIX  (urypax: Kyo,
napajieienunen, mnpu3Ma, nupamuaa, map, cdepa, KOHyYC, IIWIHHIP.
N300paxkeHne MpoCTpaHCTBEHHBIX (QUryp. llpumepwi ceuenuii. MuozoepanHuxu.
IIpasunvhvie mnocoepannuxu. IIpumepsl pa3BepTOK MHOTOIPAHHUKOB, [WJIMHAPA U
KOHYyca.

[TonstTme  obbema; emumaMIBI  oObema. OOBEeM  IPAMOYTOIBLHOTO
napajuienenuneaa, Kyoa.

[Tonsitue o paBeHctBe Guryp. LleHTpanbHas, oceBas W 3epKaIbHA
cumMmeTpun. M3o0pakeHne CUMMETPUYHBIX QUTYD.

Pemienne npaktTuyeckux 3agady ¢ NPUMEHEHHEM MNPOCTEUIIUX CBOMCTB

buryp.
HcTopusi MaTeMaTUKH
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llossnenue yugp, 6yxs, uepoziughos 6 npoyecce cuema u pacnpeoeienus
npooykmoe Ha Jpeswem bBnuoxcnem Bocmoxe. Ceazv ¢ Heonumuueckoi
pesoioyueti.

Pooicoenue  wecmudecamepuunoti  cucmemvl  cuucaenus. llosenenue
0eCAMUYHOU 3aNUCU YUCEL.

Poowcoenue u pazeumue apugpmemuxu namypanonvix yucen. HOK, HO/,
npocmeie yucaa. Pewwemo Ipamocghena.

llosgnenue nynsa u ompuyamenvHvix yucen 6 mamemamuxe opesHocmu. Ponv

Huopanma. Iouemy (—1)(—1) =+17?

llpoou & Basunone, FEeunme, Pume. Omxpvimue oOecsimuuHvlx OpooOell.
Cmapunnble cucmemuvl mep. /lecamuunble OpobU u MempudecKkas cucmema Mep.
JI. Maenuykuu.
S kiace

§1. HatypanbHble uncia u HyJab (15 gac.)

HartypaabHblii psiq 4uceal U ero cBoiictBa. HatypambHOoe dwmcCIoO,
0003HaYCHUE HATYpPAJbHBIX YHCEJI, MHOXXECTBO HATYpPaJbHBIX YHCEI U €ro
CBOMCTBa, M300paKCHHE HATYpaJIbHBIX YHCE TOYKAMH HAa YHCIOBOW MIPSIMOM.
Hcnonp3oBanue CBOWCTB HATYPAIbHBIX YUCET TP PEIICHUH 3a]1ay.

3anuch, W YTeHMe HATYPAJbHBIX 4YHcesd. Paznuune mexay mudpoil u
yuciaoM. [lo3unMoHHas 3amuch HATYpallbHOIO YHCIIA, TOMECTHOE 3HAYECHUE
U PBI, pa3psAibl U KJIACChl, COOTHOIIEHUE MEXIY JBYMSI COCEIHUMU pa3psIHBIMU
€IUHULIAMH, YTEHHE U 3alUCh HATYpPaJIbHbBIX YHCEIL.

OxkpyrijieHue HaTypajdbHbIX 4HcesJ. HeoOXoauMocTb  OKpyIJICHUS.
[IpaBuii0 OKpYTIIEHUS HATYPATBbHBIX YUCEN.

CpaBHeHHe HATYpaJIbHBIX 4Hces, cpaBHeHHe ¢ ymuciaoM (. ITonstue o
CpPaBHEHHMM YHUCEJ, CPABHEHUE HATYpaJbHBIX YHCEN JAPYT C JAPYTOM U C HYJEM,
MaTeMaTUYeCKas 3aiCh CPABHEHHM, CIIOCOOBI CPAaBHEHUS YHCEIL.

Harnsignas reomerpusi. Ourypel B OKpyxkaromeM wmupe. Harmsanbeie
npecTaBieHus 0 purypax Ha IIIOCKOCTH: MpsiMasi, OTPE30K, JTy4, MHOTOYTOJIbHUK.
YeTbIpeXyroiapbHuK, TMPSMOYTOJIBHUK, KBajapaT, TPEyroiabHUK. I3o0paxkeHue
OCHOBHBIX TeoMeTpuieckux ¢uryp. JnuHa otpe3ka. EnuHUIBI U3MEpEeHHs! JITUHBI.
[TocTpoeHue oTpe3ka 3aJaHHOMN JJIUHBI.

Tembl npoexkTHbIX padoT: 1) Kak B crapuny cunranu Ha Pycu? 2) Cuéry
HapoJI0B MUDA.

§2. Cii0’keHue U BHIYUTAHME HATYPAJbHBIX unceJa (21 yac.)

HeiictBusi ¢ HaTypajJbHbIMH 4HucaamMu. CloXeHWE U BBIUUTAHMUE,
KOMITOHEHTBI CJIOKECHUS W BBIYUTAHHUS, CBSI3b MEKIY HUMU, HAXOXKJICHUE CYMMBI U
pPa3HOCTH, HW3MEHEHHWE CYMMbl M PA3HOCTH TMPHU HU3MEHEHHM KOMIIOHEHTOB
CIOXEHUS W BblUMTaHHA. llepeMecTUTENbHBIA W COYETATEIbHBIA 3aKOHBI
CJIOKECHHUS.

YucsoBble BbIpaxeHus. YnMCIOBOE BBIPAXKEHUE U €0 3HAYEHHUE, MOPSIAOK
BBITIOJTHCHMS JCHUCTBUH.
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AJareOpanveckue BbIpaskeHusi. bykBeHHbIe BblpaxkeHus. Vcrnonb3oBanue
OykB Juisi O0OO3HAYEHUsI YHUCEJ, BBIUHUCIECHUE 3HAYECHUS airedpandyecKkoro
BBIPAKEHHUSA, NPUMEHEHUE alreOpanyecKuX BBIPAXKEHUU JId 3alUCH CBOWCTB
apu(pMeTH4YEeCKuX JAeHCTBUM, mpeoOpa3oBaHuE aNreOpandecKuX BBIPAKECHUI.
bykBeHHas1 3an1uCh CBOMCTB CI0KEHHUS U BBIYUTAHUSA. Y pPABHECHUE.

Tembl npoexkTHbIX pador: 1) CucreMbl cuHMcleHUs B MPOLUIOM U
HacToseM. 2) MaTemMaTHuecKoe MyTEeIIeCTBUE MO «IEHTE BPEMEHM.

§3. YMHOKEeHUeE U JIeJieHHe HATYPAJbHBIX unces (27 yac.)

YvmHoxkeHne u gejieHue. KOMIOHEHTbI yYMHOXEHUS U JE€J€HUS, CBA3b
MEX1y HUMH, YMHOXEHHE U JIeJIEHUE B CTOJOMK, J€JIeHHE YroJIKOM, IMpPOBEpKa
pe3ysbTata ¢ MOMOIIbI0 MPUKUAKKA 0OpaTHOro AeiicTBusi. [lepemecTUTENbHBIN U
COUETATENIbHBIA 3aKOHBI CIIOXKEHUS M YMHOXEHHS, paclpeAesIuTeIbHbIA 3aKOH
YMHO>KEHHUSI OTHOCUTENBHO CIIOKEHUS.

Jesienue ¢ octaTtkoM. /[eneHne HaTypalbHbIX yucen. JleneHue ¢ octaTkom
HA MHOXECTBE HATypalbHBIX YHCEJ, CBOWCTBAa JICJIEHHS C OCTaTKOM.
[IpakTueckue 3a1auu Ha JEICHUE C OCTATKOM.

CreneHb ¢ HATYPAJbHBIM MOKAa3aTeJeM. Y TIPOILIEHUE BEIPpAXKEHHUM. 3anuch
Yuclia B BUJE CYMMbI Pa3ps/IHBIX CJIaraéMbIX, MOPSIOK BBIMOTHEHUS JEHCTBUH,
BBIUMCIICHUE 3HAUYCHUN BBIpAXKEHHUH, coaepxaimux creneHb. CTeneHb 4HcIa.
KBaapar u xy0 uucna.

Tembl mpoekTHbBIX pador: 1) Maremarnueckue BEIMYMHBI M 4YHCIA B
CK3KaX, OCJIOBHIIAX U MOOBOpKax. 2) Maruueckue 4yucia.

§4. Ilnomaau u odbembl (16 yac.)

MMonsitue miaomagu ¢urypsl. Popmynsl. [lmomans npsAMOYrojgbHUKA,
kBazgpata. EpuHuiel usmepenus miomanu. [IpubmmkeHHoe n3MepeHue ioaam
¢dburyp Ha kiIerdaroi Oymare.

IlonssTne  odbema.  Ilpsmoyroneubiii  mapaienenunen.  OO0bem
IPSIMOYTOJILHOTO Tapasienenunena, kyoa. Enuauib oobema.

Tembl npoekTHBIX padoT: 1) Tanrpam. 2) 'eoMeTpriecKre TOJIOBOJIOMKH.

§5. O0bIKkHOBEeHHBIE Apo0u (29 4yac.)

JApoou. OxpyxHOCTH U KpyrT. JloJis1, 9acTh, 1poOHOE urcio, n1pods. J{podHoe
YHCIIO KaK pe3ynbTatT aeneHus. CpaBHeHne OOBIKHOBEHHBIX npoOei. [IpaBunbHbIC
W HeMpaBWJbHBIE ApOOM, CMelaHHas JpoOb (CMEIMIaHHOE YHCIIO). 3amuch
HATypaJbHOTO YWCa B BHJIE POOU C 3aJlaHHBIM 3HAMEHATEJIEeM, MPeoOpa3oBaHme
CMENIaHHOW PoOH B HEMIPABUIIBLHYIO APOOH M HA0OOPOT.

CioxkeHne W BbIYUTAHME OOBIKHOBEHHBIX Jpodeil. CroxeHue u
BBIYMTAHHE OOBIKHOBEHHBIX JAPOOEH C OAMHAKOBHIMHU 3HaMeHaTeamu. CrokeHue
W BBIYMTAHWUE CMEIIAHHBIX 4YHUCeN. ApudmMeTnueckue IACHCTBUS C IPOOHBIMU
YHCIIAMH.

Tembl mpoekTHbIX pador: 1) [poOu B crapuHHbIX 3amadax. 2) Hcropus
Bompoca «Bo CKOIBKO pa3 IuHaA OKPYKHOCTH OOJIbIe e€ AruameTpa.
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§6. Ciio:xeHue M BbIYNTAHUE TeCATHYHBIX Apodeii (18 uac.)

Jecsatuunbie apodou. JlecstuuHas 3anmuch ApoOHBIX yucen. llemas wu
npoOHast yacTu AecATUuuHOM apoOu. IIpeoOpazoBaHue OOBIKHOBEHHBIX JIpoOeil B
necsituuHble. CpaBHEHHE JAECATUYHBIX JApoOeil. CnokeHne | BbIYMTAHUE
AecATUYHbIX ApoOei. [Ipubnmkuuble 3HaueHus yucen. OKpyrieHue AeCATUYHBIX
TpOOeH.

Tembl npoekTHBIX padot: 1) IlepBoiil yueOHUK MaTemMaTHKU Ha Pycu.

2) JlecsaTuunHasi cuctemMa mMep.

§7. YMHOXKeHHE U JejieHHe JecATUYHbIX apobeii (32 yac.)

YMHOXKeHue U JejieHue JecATHYHBIX Apodeil Ha HaTypaJibHbIe YhcJa.

YMHO)KeHHe JeCATUYHBIX Apo0deil.

JejieHue HA 1ECATHYHYIO IPOOb.

Cpennee apudgmerndeckoe. CpenHee apudmeTHueckoe IBYX YHCEIL.
N306paxkenne cpeaHero apupMeTHyecKoro ABYX YHUCEN Ha YKCIOBOM MPSMOM.
Pemienue nmpakTHYeCcKuX 3a7a4 ¢ MPUMEHEHUEM CPEAHET0 apu(PMETHIECKOTO.

Tembl nmpoekTHbIX pador: 1) Bc€ o gecatuunbix apodsx. 2) CuérHble
npuOOpBHI.

§8. UHCTpYyMeHTHI /151 BbIYMCJAeHUil U u3mMepenuii (20 yac.)

pouentel. MukpoxkanbkynsaTop. [lonsatue npouenra. Beruncnenue
IPOLIEHTOB OT YMCJIAW YUCia 110 U3BECTHOMY MPOLEHTY, BEIPAXKEHUE OTHOILLICHUS B
npoleHTax. PeleHne Heca0KHbIX MPAKTHYECKUX 3a/1ad ¢ MPOLIEHTaMU.

¥Yroa. Buas! yrios. [IpsiMoii 1 pa3BpHYThEINA yroi. YepTKHBIN TPEYTOJIbHUK.
I'panycHasa mepa yrina. MI3MepeHne 1 OCTPOECHHE YIJIOB C TOMOIIBIO
TPaHCIIOPTHUPA.

Juarpammbl. Kpyroeie muarpammbel. W3Binedenue wuHpopManuu u3
Iarpamm.

Tembl npoekTHbIX pador: 1) Ilouemy B okpyxnoct 360°. 2) Ckasz o
TEOMETPHH.

§9. Muo:xectBa (9 4ac.)

MHuoxecTBa U OTHOLICHUSH MEKIY HUMM. MHoxkecTBO,
Xapakmepucmuieckoe C80UCME0 MHOJCecmaed, >SIEMEHT MHOXECTBA, H1Yycmoe,
KOHeuHoe, beckoHneuHoe — MHOMCECmaO. [TogMHOXk€eCTBO. OTtHoleHne

MPUHAJJICKHOCTH, BKIIOYEHHUS, PABEHCTBA. OJIEMEHThl MHOECTBA, CIIOCOOBI
3a/1aHUSl MHOXKECTB, pACNO3HABAHUE NOOMHONCECNE U INEMEHMO8 NOOMHOMCECME C
UCNONb3068aHUEM KPY208 Diinepa.

Onepauun Hag MHOKecTBaMu. [lepeceyenue u 00beAMHEHNE MHOKECTB.
Pasnocms mnoocecma, dononnenue muoscecmea. Mnmepnpemayus onepayuii Hao
MHONCECMBAMU C NOMOUBIO KPY20o8 Jiinepa.

Tembl npoekTHBIX padoT: 1) MHOXecTBa BOKpYT Hac. 2) Pemenue 3ama4 ¢
MMOMOIIBIO KPYTOB DHjiepa.

IHoBTOopenue. Pemenue 3axau (17 gac.)
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6 xaacc

§1. deaumocTtsb uncena (24 yac.)

CeoiicTBa M NPU3HAKH AeJUMOCTH. CBONCTBO JEIUMOCTH CYMMBI
(paznoctu) Ha uyucino. llpusnaku pemumoctd Ha 2, 3, 5, 9, 10. Pemenue
MPAKTUYECKUX 3a7a4 C IPUMEHEHUEM MPU3HAKOB JEITUMOCTH.

PaznoxeHue 4mcja Ha NPOCTbIe MHOXKHUTeNHM. [IpocThie UM COCTaBHBIE
yucna. Pa3okeHue HaTypajJbHOrO 4YHCIa Ha  MHOXWTENH, Pa3JIOKEHHE Ha
MPOCTHIE MHOKHUTENH.

Jeaurtenu u KpaTHsble. J[enutens U ero CBONCTBA, OOLIUNA IETUTENb JIBYX U
Oosiee uymcen, HauOONBIIMK OOIIUN JeTuTedh, B3aWMMHO TMPOCTHIE YHUCIA,
HaXOXJIeHHe HaubOoJbiero obmiero nenutens. KpatHoe u ero cpoiicTBa, odiiee
KpaTHOE JByX U Oojee uwucel, HaWMEHbIee oO0Iee KpaTHOE, CIOCOObI
HAXOXKJICHUs] HAMMEHBIIIETO 00IIeT0 KPaTHOTO.

Tembl npoekTHBIX padot: 1) [Ipu3Haku neTUMOCTH HATypadbHBIX YHUCE].
2) [Ipocteie yncna B muppoBaHUY.

§2. Caoxxkenne ¥ BbIYMTAHHME AP00eil ¢ pa3sHbIMH 3HAMeEHaTeJAMHU (26
yac.)

OcHoBHoOe cBoiicTBO napodu. CokpamieHue apooei. [IpuBenenue apobeit k
oOmemMy 3HaMmeHarento. [loHsTHE O HaWMEHbIIEM OOIIeM 3HaMeHarele
HECKOJIbKUX Jpobeil. CpaBHeHHE OOBIKHOBEHHBIX  JApobeit. CroxeHue u
BbIUMTaHUE OOBIKHOBEHHBIX  JIpo0Oeil. Apudmerndeckue AEHCTBUS €O
CMEIIaHHBIMU JIPOO0SAMH. ApupMeTUYECKUE IEUCTBUS C IPOOHBIMU YUCIIAMHU.

Tembl npoekTHbix pador: 1) lllkona ITudaropa. 2) Ilpuémbl OBICTPBIX
BBIYHCJICHHM.

§3. YMHOKeHMe U 1eieHre 00bIKHOBEeHHBIX apooeii (38 uac.)
VMHOXEHHE H  JICJIEHUE OOBIKHOBEHHBIX  JPOOEH. [Tpumenenue
pacipeenuTeNIbHOTO CBOMCTBA yMHOXeHMs. Haxoxknenwe npobu oOT yucia.
Haxoxxnenue dmcina mo ero apoou. J[poOHble BeIpakeHHs. Perenue 3amad Ha
Hax0>KJICHUE YaCTH YMCJIa U YUCJa MO €ro YacTH.

Tembl npoekTHBIX pador: 1) MoaennpyeM MHOTOIpaHHUKH.

2) OGbIKHOBEHHBIE 1pobu Ha Pycwu.

§4. OTHOMIeHUA 1 Mponopuuu (23 4ac.)

OtHomenue aByXx uncesa. OtHomenusd. [Iponopiuu. CBoiicTBa mponopuuid,
MPUMEHEHHUE NPOMOPIUN U OTHOUIEHUN TIpU pemieHuu 3anay. [Ipsmas u oOpaTHas
MPOIOPIIMOHANIEHEIE  3aBUCUMOCTH. Macmrab Ha 1aHe u  kapre. JlnwHa
OKPYKHOCTH U IUIOWAAb Kpyra. Harnsannele nmpeacTaBieHus: O TPOCTPAHCTBEHHBIX
¢durypax: map, chepa.

Tembl npoekTHBIX padoT: 1) 3om0Toe ceuenue. 2) CuMMETpuUs B IPUPOJIE.

§5. HoJso:kuTEeIbHBIE U OTPULATEILHBIE unca (16 yac.)
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N300paxkeHne 4ucen Ha 4YUCIOBOM (KoOopauHAaTHOHM) mpsiMoill. CpaBHEHUE
yucen. IIpotuBomosiokHble  4yuciaa. Mopaynb  4yucia,  reOMeTpHYecKas
MHTEpIpeTaurs MOAyJs ynciia. MHOXKECTBO LIEJIbIX YKcell. MI3MeHeHne BeITu4rH.

Tembl nmpoexkTHbIX pador: 1) McTopus BO3HMKHOBEHM OTPHULATENIBHBIX
yucel. 2) [lyremecTBue o «IeHTe BpEMEHM.

§6. CioxeHne M BBIYUTAHHME IOJOKHMTEJbHBIX W OTPHUIATEJbHBIX
ynces (14 gac.)

IlonsaTHe 0 panuoHaabHOM 4mciae. CIOXEHUE YHCE C IOMOIUBIO
KOOPAMHATHOMN NPAMOM. JIeHCTBUSA C paliMOHAJIbHBIMU YUCIIAMH.

CroxeHue nonoKuTeNbHbIX yucen. ClioKeHne OTpUIATEIbHbIX YACEIL.
CrnoxeHue yucen ¢ pa3HbIMU 3HaKamu. Beruurtanue.

Tembl mpoekTHBIX padoT: 1) UTO MBI 3HaeM O pa3BUTUU MATEMAaTUKU B
Wuaum n Kutae. 2) Marematuku Cpenneit Azuu [X-XV Bekos.

§7. YMHOXKeHHUEe U JIeJIeHHEe TOJIOKUTEJIbHBIX U OTPULATEILHBIX YHCe
(15 gac.)

YMHOXEHHUE OTpHUIATEIbHBIX uunces. JleleHue OTpUIIaTeNbHBIX YHCEIL.
[Tonsitue o panumonanbHOM uwmcie. JlecaTnyHoe NpUOIUKEHHUE OOBIKHOBEHHOMU
npobu. CBOMCTBA ICUCTBUH C pallMOHAIBLHBIMU YUCIaAMHU.

Tembl npoekTHBIX padoT: 1) MaTtematuka Bokpyr Hac. 2) ['padrr.

§8. Pemenue ypaBHuenwuii (17 uac.)

[Ipocreiimue  mpeoOpa3oBaHUS  BBIPAKEHUMN:  PACKPBITUE  CKOOOK.
Koadpoumment. IIpuBeneHue momoOHBIX cliaraeMbiX. PereHue JIMHEHHBIX
ypaBHeHH. OO1IMe TPUEMbl PEIICHHS JIMHEWHBIX YPaBHEHUH.

Tembl npoekTHBIX padot: 1) J{uodant. 2) Y uctokos anredopsl.

§9. Koopannarsl Ha miiockoctu (16 yac.)

[lepnieHauKyIsIpHBIE u napaiesibHbIe IIPMBIE. [TocTpoenue
MEPIICHAUKYJApA K TMPSIMOM € IOMOIIBIO  TpeyroibHuKa. llocTtpoenue
napajuieNibHbIX NpsAMbIX. [IpsMoyrosibHas cucTeMa KOOPAMHAT HA IUIOCKOCTH,
abcmcca W opauHata TOYkd. I[IpuMmepsl cronOyaTeix auarpamm. [Ipumepbr
rpadukoB. M3pneuenue nabopMariy u3 JuarpamMmm.

Tembl mpoexkTHbIX pador: 1) McTtopuss BO3HUKHOBEHHM KOOpIHUHAT. 2)
JI. Marnuukui.

IHoBTOpenue. Pemenue 3aaa4. (15 yac.)
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3.TemaTuueckoe NJIAHMPOBaHME I S-6 KJIaccoB C onpe/ieieHMeM OCHOBHBIX BUI0B Y4eOHOI 1eATeJIbHOCTH

Paznen Kosnunuec Tembl, BXoAsilMe B JAHHBII Kosauuecr XapaKkTepuCTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH 00y4aI0IMXCH
TBO pasaedn BO 4acoB (Ha ypoBHe y4yeOHBIX JAeiicTBHIi)
4acoB
TemaTH4eckoe NJIaHNPOBaHHE Y4eOHOro MaTepuaia. MaremaTuka S KJjacc.
(6 yacoB B HeeJ110, Becero 204 yaca)
15 0O603HaueHne HaTypaIbHBIX YUCEII OnuceiBaTh CBOWCTBAa HATypalbHOrO psAjga. BepHO ucnosib30BaTh B peyu

§1. HarypaabHble yuc/Ia U HYJIb

Otpe3ok. [{nuHa oTpeska.
TpeyroapHuK

TCPMHHBI umbpa, yncao. Ha3pIBaTh KIIacCel U paspgaabl B 3alIMCH HATYPAJIbHOT'O
guciaa. UuTath M 3anuChIBaTh HaTypajJbHBIC YHCJIA, OIPEACIATH 3HAYHOCTH

[Tnockocts. [psamas. JIyu

qucia, CpaBHUBATh U yHOPAAOYHMBATH WX, T'PAMMATHUYCCKU IMPAaBUJIBHO YHUTATh

[IIkaJibl 1 KOOPIMHATHI

BCTpCUAOIMIUECA MATEMATUYCCKHUE BBIPAKCHUA. Pacno3naBars Ha YCPTEIKAX,

Meusire Wiy 0oJIbIIe

PUCYHKaX, B OKpY)KalOLIEM MHpE TeoMeTpuyecKkue (pUrypnl: TOUKY, OTPE3OK,

KonTpoabHnas padora Ne 1

=W W] W W

IPSIMYIO, JIy4, JTOITOJHUTEIBbHBIE JIY4H, INIOCKOCTh, MHOTOYroJIbHUK. [IpuBOAUTH
OpUMEPBl  aHAJIOTOB TE€OMETPUYECKUX (QHUTYp B  OKPYXKAIOMIEM MHpE.
N3o0paxkaTs Teomerpudeckue (GUTyppl M UX KOH(PUTYpallMKd OT PYKH U C
UCTIOJIb30BAHUEM UYEPTEKHBIX HHCTPYMEHTOB. M300pakaTh TeOMETPHUYECKHE
¢urypsl Ha Kierdaroii Oymare. M3MepsTh ¢ MOMONIbIO WHCTPYMEHTOB H
CpaBHUBATh UTMHBI OTPe3KOB. CTPOUTH OTPE3KH 33aHHOM JUIMHBI C MIOMOIIIBIO
JVMHEWKA M TMPKYyJs. BeIpakaTb OJHHM €IWHUIBI W3MEPEHUs UIMHBI 4Yepes3
npyrue. [Tonb3oBaThCs pa3tuyHbIME MIKanaMu. OnpenessaTh KOOPAUHATY TOYKH
Ha JIlyde M OTMEYaTh TOYKY MO e€ KoopawHare. BrpIpaxkaTh OJHM €IMHHUIIBI
U3MEPEHUsT Macchl uepe3 JApyrue. BBINOIHIATE Tepedop BCEX BO3MOXKHBIX
BapHaHTOB JUIs Nepecdyéra 00bEKTOB MIIM KOMOWHALIUH, BBIACTISATh KOMOMHAIINH,
OTBEYAKOIIUE  33JaHHBIM  YCJIOBUSAM.  PemaTh  TEKCTOBBIC  3a1a4d
apu(METHYECKUMH CIIOCO0aMH. AHAIM3UPOBATh U OCMBICIIMBATh TEKCT 3a/1a4H,
nepeopMyIMpOBaTh  YCIOBHE, H3BJICKaTh HEOOXOJAUMYH HH(POPMAIIHIO,
MOJICJIUPOBATh YCIOBHE C TOMOIIbIO CXEM, PHCYHKOB, PEAIbHBIX MPEIMETOB;
CTPOUTH JIOTUYECKYIO I[EMOYKY PpACCYXJCHHH; KpPUTUYECKH OIEHUBATh
MOJIYYEHHBI OTBET, OCYIIECTBISATH CAMOKOHTPOJb, IPOBEPsisi OTBET Ha
COOTBETCTBHE YCIOBHIO. 3alUCBhIBaTh 4YHCIAa C TOMOIIBIO PUMCKUX IUD.
HccnenoBaTh MpoCTEHIINE YUCIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTH YHUCIIOBBIE

SKCIIEPUMECHTHI.
2




§ 2. CnoxeHre U BBIYUTAHUE HATYPAJIbHBIX YHCEI.
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BBIPKCHUS
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BbInoyHATE  ClIOKEHHME M BBIUMTAHUE HATypalbHbIX uuncen. BepHo
UCIIOJIb30BAaTh B PE€4YM TEPMHUHBI: CyMMa, CJIAraéMoe, pa3HOCTb, YMEHBIIAEMOE,
BBIYUTAEMOE, UHCJIOBOE BBIPAKEHUE, 3HAYECHUE YHUCIOBOIO BBIPAKECHUS,
ypaBHEHUE, KOPEHb YpaBHEHHUS, MEPUMETP MHOIOYroJIbHHUKA. YCTaHaBIUBATh
B3alMOCBSI3M MEXJAY KOMIIOHEHTaMH M PE3yJIbTaTOM IpU CJIOKEHUU U
BbIUMTAHUM, UCIIOJIb30BATh MX JJIS HAXOXKJEHUS HEU3BECTHBIX KOMIIOHEHTOB
JEWCTBUH C YMCIOBBIMH U OYKBEHHBIMU BBIPAKCHUSMHU.

DopMynHpOBaTh MEPEMECTUTEIBHOE M COYETATEIbHOE CBOMCTBA CIOKEHUS
HaTypaJbHBIX YUCEJ, CBOMCTBA HYJISA IIPH CIOKEeHUU. POpMYIHpOBaTh CBOMCTBA
BbIUUTAHUS HATYPAJIbHBIX YHCE.

3anuchiBaTh CBOMCTBA CJOXKEHHMSI U BBIUWTAHUS HATypaJIbHbIX YHCEN C
MOMOIIBI0 OYKB, IpPeoOpa3oBbIBaTh Ha MX OCHOBE YHCIIOBBIE BBIPAKEHUS U
UCIOJIb30BAaTh  UX Ui paloOHal M3alMl  NUCBMEHHBIX M YCTHBIX
BBIUMCIICHUI.IPAMMAaTUYECK BEPHO YUTaThb YHUCJIOBbIE U  OYKBEHHBIE
BBIpAXKEHUS, cojepiKalllhue AEHCTBUS CJOKEHUS M BBIYMTAHMS. 3alKChIBATh
OYKBEHHbBIE BBIPAXKEHHS, COCTABIATH OYKBEHHBIE BBIPQKEHHS IO YCIOBUSAM
3azay.

Bbruncnsate umuciioBoe 3HaueHHWE OYKBEHHOTO BBIPAKEHUS IPU 3alaHHBIX
3HAYCHUSIX OYKB.

BbIuucisaTe nepuMeTpbl MHOTOYTOJIbHUKOB.

CocTaBiarh MPOCTEHIIME YpaBHEHUA IO YCJIOBUSAM 3adad. Pemath
IIPOCTEMIINE YpPaBHEHHMS HA OCHOBE 3aBUCHUMOCTEH MEXIY KOMIIOHEHTaMu
apuMETUYECKHUX ACHUCTBUH.

AHanM3UpoBaTh M OCMBICIMBATh TEKCT 3ajaud, MepedopMyIupoBaTh
yCIIOBUE, W3BJIEKATh HEOOXOAMMYI0 HH(POpPMAIUIO, MOJIEIUPOBATH YCIOBUE C
MIOMOILIBKD CXEM, PHUCYHKOB, pE€aJbHBbIX MPEIMETOB; CTPOUThH JIOTHUYECKYIO
LEMOYKY PpaCCYKACHUH; KPUTUUECKH OIICHUBATh IIOJYYEHHBI  OTBET,
OCYHIECTBJISATh CAMOKOHTPOJIb, TPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHUIO.

BoinonHaTe nmepebop BceX BO3MOKHBIX BapUAHTOB Jis mepecuéra 0ObeKTOB
WM KOMOMHAIMMA, BBIICISITh KOMOUHAIINK, OTBEUYAIOINE 3a/IaHHBIM YCIIOBUSIM.
HccnenoBath MpOCTEHIINE YHCIOBBIE 3aKOHOMEPHOCTH, MTPOBOAUTH YHUCIIOBBIE
9KCIIEPUMEHTBI.
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YMHOX€EHUE HAaTypaIbHbIX YUCEN U

TapaJiIeJICuIcaa
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paBHbIE (QUIypbl, HPSIMOYTOJIbHBIM Mapajuienenunen, Kyo, rpaHu, pébpa u
BEPILMHBI IPSAMOYTOJIBHOTO MapaljIesIeUuIea.

N 5 BbINONHATE YMHOKEHHE U JIEJIEHUE HATypaJIbHbIX YHUCEJ, IEJIEHUE C OCTaTKOM,
Cro cBoucTBa BBIYMCIIATh 3HAYEHHS CTENEHeH. BepHO HCHONB30BaTh B PEYM TEPMHUHBL:
Jenenue 7 IPOM3BECHHE, MHOKHUTENb, YACTHOE, JIEIUMOE, JEIUTENb, CTENEHb, OCHOBAHHE
- Jlenenue ¢ ocTaTkoM 3 ¥ [OKa3arelb CTENEHH, KBaapaT M KyO uuciia. YCTaHaBJIMBATH B3aUMOCBSI3H
2 KonTpo/bHas padora Ned 1 MEXJy KOMIIOHEHTAMM M pe3ylbTaTOM IPH YMHOXECHUM U JICJICHUH,
) VHPOHIGHI/IG BBIpa>KeHI/II71- 5 HACHOJIL30BAaTh UX IS HAaXOXKIEHUS HEU3BECTHBIX KOMIIOHEHTOB ICUCTBHI C
E ITopsI0OK BHINOJHEHHS ICHCTBHI 3 YHCIIOBBIMHU u OyKBEHHBIMHU BBIPKECHUSIMH. ®opmynupoBaTh
Z Crenenp uncna. Kajpar u ky6 NEPEMECTUTENbHOE,  COYETAaTeIbHOE W paclpelelUTeIbHOe  CBOMCTBA
= —y 2 YMHOYXCHUSI HATYypaJbHBIX YHCEJ, CBOMCTBA HYIISI M €IUHHIIBI TP YMHOKEHUH
g KoHTpoibHas pa6oTa Ne5 1 u gaeneHur. DopMyaUpoBaTH CBOMCTBA JI€J€HMUSI HATypaJbHBIX YHCEI.
= 3anuchIBaTh CBOMCTBA YMHOXKEHHUS U JICICHUS HATYypaJIbHBIX YUCEI C IIOMOIIbIO
2 OyKkB, IIpeoOpa3oBbIBaTh HAa UX OCHOBE YHCJIOBbIE U OYKBEHHbBIE BBIPAYKEHUS H
= UCTIOJIb30BaTh WX JUISI PAllMOHAIHM3AIMN MMMChbMEHHBIX U YCTHBIX BBIYMCIICHUH,
5 JUIL  YIIPOIIEHHWsT OYKBEHHBIX BBIPAKEHUH. [ paMMaTHUECKH BEPHO YHUTATh
E YHCIIOBBIE W OYKBEHHBIC BBIPAKCHHS, COJCpIKAIIUE JEHCTBHS YMHOXKCHU,
@ NIeTICHHsSI ¥ CTeTIeHN. YNTaTh M 3aiChiBaTh OYKBEHHBIC BEIPAKECHUS, COCTABIIATh
E OYKBEHHbBIEC BBIPQKEHMSI MO YCIOBHUSAM 33/7ay. BBIUUCIATH YHCIOBOE 3HAYCHHE
§ OYKBEHHOTO BBIpQXEHHMS] TpHU 3aJaHHBIX 3HaYeHHsX OykB. CocTaBiATh
= ypaBHEHHUS IO YCIOBHUSM 3ajad. Pemiate mpocteifiivie ypaBHEHUS Ha OCHOBE
E, 3aBUCUMOCTEH  MEXKIy  KOMIIOHCHTaMH  apu(dMETUYECKUX  JICHCTBHI.
«3 AHaNM3UpPOBATHh U OCMBICIMBATh TEKCT 3a7ayu, nepedopMyIupoBaTh yCIOBHE,
w U3BJIEKATh HEOOXOAMMYIO MH(POPMAIUIO, MOJCIUPOBATh YCIOBHE C IMOMOIIBIO
CXEM, pHUCYHKOB, pEaJbHBIX MPEIMETOB; CTPOUTH JIOTMYECKYIO LEMOYKY
paccyXJeHUH; KPUTHYECKU OIICHHBATh IMOJyYEHHBIH OTBET, OCYILECTBISTh

CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.

16 DopmyIbl 3 PacrioznaBath Ha yepTekax, pUCYHKAX, B OKPYXAIOLIEM MUPE T€OMETPUUECKUe
= [Tnomans. @opmyna miomam 3 burypsl, umerome GopmMy HpsIMOYToJbHOrO mapasuienenunena. [IpuBoauts
% = MPSIMOYTOJIbHUKA pUMephl aHAIOTOB Ky0a, MPAMOYTOJILHOTO MapayleIeNIesia B OKpYKaioleM
= = EMHHLB! H3MEPEHUS [UIOIAIeH 4 mupe. M3o00paxkarb NOPSMOYrOJIbHBIM Mapajjlefenunes oOT PYKd H ¢
s = TIpAMOYTOMIBHBII apaLIeIeuIe B UCIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB. M300paxkaTh ero Ha KieTyaToi
5 S O6beMbL.OGBEM  TIPAMOYTOIBHOTO 3 Oymare. BepHOo MCHOJb30BaTh B peud TEpMHHBL: (popmyiia, Mioliags, o0béM,
wn
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MoienpoBaTh HECIIOKHBIE 3aBUCUMOCTH C MOMOIIBI0 (DOPMYIT; BEITIOJIHATH
BBIYHCIICHUS 10 (dopMyaamM.rpaMMaTHYeCKH BEPHO YHUTATh HCIOJIb3yeMbIE
dopMynel.  BRIYHCIAT,  IUIOMAAM  KBAJAPaTOB, NPSIMOYIOJBHUKOB U
TPEYTOJBHUKOB (B TIPOCTEHUINTUX CIIydasX), HCIOIB3YsSd (OPMYIbI ILIOMIAIN
KBaJpaTa U MpsSMOYTroJIbHUKA. BeIpakaTh OJHU €IUHUIIBI U3MEPEHUS TIIOMIATN
yepe3 apyrue. Berauciste 00bEMBI KyOa U IPSMOYTOJIBHOTO TapalijIesIeUIe 1a,
UCTIONIB3YS (OpMYNBI 00béMa Ky0a W TMPSMOYTOJILHOTO MapajulelieuIe/a.
BripaxaTe onHU eIMHHIIBI U3MEpeHUus o0bEéMa udepe3 apyrue.MonaenupoBaTh
U3ydaeMble TEOMETPUYECKHE OOBEKTBI, HCIOJIb3yd Oymary, IUIaCTUIINH,
MIPOBOJIOKY W Jp. BHIMOTHATE mepebop BceX BO3MOXKHBIX BapUAHTOB IS
nepecuéra 0ObEKTOB WM KOMOWHAIMH, BBIACIATh KOMOMHAIIMK, OTBEYAIOIINE
3a/IaHHBIM  YCJIIOBUSAM. Bpruucisate (aktopuansl. Mcmonp3oBaTh 3HAHUA O
3aBUCUMOCTSX MEXIY BEJIUYMHAMH CKOPOCTh, BpPEMs, MyTh TPU PEUICHUU
TEKCTOBBIX 3a/lad. AHaMM3UpOBaTh W  OCMBICIMBATH TEKCT  3aJlayw,
nepedopMyIHpOBaTh YCJIOBHE, W3BJIEKAaTh HEOOXOAMMYI HH(POPMAIIHIO,
MOJICIMPOBATh YCIOBHUE C MOMOIIBIO CXEM, PUCYHKOB, pEabHBIX MPEIMETOB;
CTPOUTh JIOTUYECKYIO LEMOYKY PpaCCyXICHHM; KpUTUYECKH OLEHUBATh
MOJIyYEHHBIH OTBET, OCYIIECTBISATH CAMOKOHTPOJb, IPOBEPsisi OTBET Ha
COOTBETCTBHUE YCIOBUIO. BBIMOIHATH MPUKUAKY U OLIEHKY B XO/I€ BHIYHCICHUI.

§ 5. O0bIKHOBEeHHBIE IPOOH

29

OKpYXHOCTb U KPYT

Jlosm. OGBIKHOBEHHBIE APOOH

CpaBHeHue 1pooOeit

[IpaBuibHBIC ¥ HETIPABUIIbHBIC
Ipoou

(O8] W[ | W
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CrnoxxeHue ¥ BRIYUTaHUE Ipo0ei ¢
OJIMHAKOBBIMH 3HAMEHATEISIMHU

Jlenenue u npobu

CMelranHbpIe YnCa

CnoxxeHue U BRIYUTaHHE
CMCIIAHHBIX YHUCCJI

W Ww|lw| &~

Pacno3naBaTh Ha uepTexkax, pUCyHKaX, B OKPYKalOIIeM MUPE T€OMETPUUYECKUE
burypsl, umerone ¢GopMy OKpYXKHOCTH, Kpyra. IlpuBomuth mnpumepsl
aHAJIOTOB OKPYXKHOCTH, Kpyra B oKpyxkaromiem mupe. M300paxkaTh OKpyKHOCTb
C HUCIOJIb30BaHMEM LHUPKYyJs, [mabiona. MojaenupoBaTh  HU3ydaeMble
reoMeTpHYecKue OOBEKTHl, HCIOJB3YyS OyMmary, MNpoBOJIOKY u Jp. BepnHo
UCIIOJIb30BaTh B PEUU TEPMUHBI: OKPYKHOCTb, KPYT, UX PaaUyC U JHUAMETp, Ayra
OKpY>KHOCTU. MoJenupoBath B rpaduyeckoil, mpea MeTHOU (opMe MOHATUS U
CBONMCTBa, CBf3aHHbIE C TIOHATHEM JI0JIM, OOBIKHOBEHHOUW Jpodu. BepHo
UCIIOJIb30BaTh B PEYM TEPMUHBI: JOJS, OOBIKHOBEHHAs APOOb, YHCIUTENIb U
3HaMeHarTelab JApoOu, TMpaBUIbHAs U HeNpaBWibHAas JApPOOH, CMELIaHHOE
YHUCIIO.TPAMMATHYECKd BEPHO YWUTaTh 3amucH JpoOedl U  BBIpaKEHU,
coJiepKaluX OOBIKHOBEHHBIC APOOH. BBIMOMHATH CIIOKEHHE U BBIYUTAHUE

25




KonTpoabHnas padora Ne8

OOBIKHOBEHHBIX Jp00Oei C OJMHAKOBBIMU 3HAMEHATENSIMH, MPEoOpPa30OBHIBATH
HEMpaBWIbHYIO JpoOb B CMEIIAaHHOE YHCIO M CMEUIIAaHHOE YHCIO B
HETpaBWIbHYIO Apo0b. M Ccronb30BaTh CBOMCTBO AETCHHUS CyMMBI Ha YUCIIO JJIS
panmoHan3auy BEIYUCICHUH. PemaTh TeKcTOBbIE 3a7a4 apuPMETHIECKUMU
croco6amu. AHanu3upoBaTh " OCMBICITBATh TEKCT 3a1a4u,
nepeopMyIHpOBaTh  YCIOBHE, H3BJIEKaTh HEOOXOAUMYI HH(OpMAIHIO,
MOJICIUPOBATh YCIOBHE C TIOMOIIBIO CXEM, PHCYHKOB, PEAIbHBIX NPEIMETOB;
CTPOWTH JIOTHYECKYIO IETMOYKY pacCyKJIEHHH,; KPUTUYECKH OIICHUBAThH
MIOJTy9eHHBIH OTBET, OCYIIECTBIISATh CAaMOKOHTpOJIb, TIPOBEPsisi OTBET Ha
COOTBETCTBHUE YCIOBHIO. BBHIOIHITE MPUKHUIKY M OLIEHKY B XO/1€ BEIYUCIICHHMA.

18 JlecsiTuuHas 3anuch ApoOHBIX 3anuchiBaTh U 4YMUTaTh JecATUYHbIE JpoOu. [IpenctaBisiTh OOBIKHOBEHHBIE
= qucel IpoOu B BUJC JNECATUYHBIX M JECATUYHBIC B BUJIE OOBIKHOBEHHBIX. HaxomuTthb
< = CpaBHEHHE IECATUYHBIX TpoOei NECATUYHBIE  TPHUOTMKEHUST  OOBIKHOBEHHBIX ApoOeit  CpaBHUBaTH |
59 CrnosxeHue ¥ BBIYUTaHHE yIOPSAOYMBATE JECSITUYHBIE JpOOU. BBHINOMHATH ClIOXKEHHE, BBIYMTAHHUE H
§ e JECATUIHBIX APOOCH OKpYITICHUE JECATUYHBIX IpoOed. BBIMOMHATH MPUKUAKY M OIEHKY B XOJE
5 E pr[6J]H)KeHHHe 3HA4YEHUS Yucell. BBEIUHCIIEHNH. CIOIb30BaTh DKBUBAJIEHTHEIE MMpEaACTaBJICHUA )IpO6HI)IX qucell
S E OKpyrjieHue umcen IIPU UX CPAaBHEHUH, ITPU BBIYUCIICHUSX. BCPHO HCIIONb30BATE B PEYH TEPMUHBL:
E = KouTpoanHas padora Ne9 JecsiTuuHasi ApoOb, pa3psiibl JIECATHIHOR Ipobu, pasziokKeHHe IeCATUUYHOMN
= 5 IpoOu 1o paspsanaM, NpUOTMKEHHOE 3HAYCHHE 4YHCIa C HEJOCTaTKOM (C
E 2 U30BITKOM), OKPYIJIEHHE YHUCNa JI0 33JaHHOTO pa3psia. IpaMMaTH4YeCKH BEPHO
= S YUTaTh 3allCU BBIPAXKEHWM, COJEpXKallMX JecsATUYHbe JapoOu.Pemarp
= 5 TEKCTOBbIE 3aqaud  apuMETHUYECKMMH CcrHocobamu. AHaIM3upoBaTh U
§ = OCMBICIIMBATh TEKCT 3aJaud, MepegopMyaupoBaTh YCIOBUE, U3BIEKATh
;:(E HEO0OX0IUMYI0 HMH(OpPMAIHMIO, MOJEIUPOBATh YCIOBHE C IIOMOIIBIO CXEM,
g " PUCYHKOB, PEAJIbHBIX IPEIMETOB; CTPOUTH JIOTMYECKYIOLEIIOUKYPACCYKACHUM;
“ KPUTUYECKHU OLICHUBATh IOJIYYEHHBIM OTBET, OCYLIECTBIATH CAaMOKOHTPOJb,

IIPOBEPSIst OTBET HA COOTBETCTBUE YCIOBUIO
= y 32 YMHOXEHUE AeCATUYHBIX Ipo0eit BbInonHATE yMHOXEHHE U JIeNeHUE  JECATHYHBIX npobeil. BrImonHATh
2 2 E = Ha HaTypaJbHbIE YHCIIa NPUKUJIKY U OLIEHKY B X0J€ BeluncieHuil. [IpeacraBusaTs 06BIKHOBerIBIe npobu
= 5 =z 2 Jlenenue necATUYHBIX IpoOeil Ha B BUJIE IECATHHBIX C IOMOILIBIO J€/EHU UNCTUTENS OOBIKHOBEHHOM JIpoOH Ha
w0 § s E g HaTypaJbHbIE YHCIIa e€ 3HaMEHaTellb.
E =g X KonTpouabHas padora Nel( Hcnonb30BaTh SKBUBAICHTHBIE MPEJICTABICHUS JPOOHBIX 4YHCEN TMpH UX
> N YMHOKEHUE JeCSITUUHBIX ApoOeit CpaBHEHMH, TIPU BbIYKMCIeHUAX.PemaTs 3a1aun Ha Apodu (B TOM YHCIe 3a7a4u
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Jlenenue Ha IECATUYHYIO IPOOb 9 U3 peabHON MPAKTUKH), MCIOJIb30BaTh HMOHATHS CPEIHEroapupMeTundecKoro,
CpeI[Hee apI/I(bMeTI/I‘IeCKOC 5 CpGI[HGfI CKOPOCTH U Ap. IpH PpCIICHUHA 3a/1a4.
KonTpoabnas pagora Nell [IpuBoANTE IpUMEPHI KOHEUYHBIX U OECKOHEYHBIX MHOXKECTB.
AHaNM3UpOBATh U OCMBICIIMBATH TEKCT 3a7a4H, epedopMyInpoBaTh yCI0BUE,
U3BIIEKaTh HEOOX0AUMYIO0 HH(POPMAIIHIO, MOJECITUPOBATH YCIOBHE C IIOMOIIBIO
CXEM, PUCYHKOB, PEaJIbHbIX IPEAMETOB; CTPOUTH JIOTUUYECKYIO LIETIOUYKY
paccyXAeHUI; KpUTUYECKHU OLIEHUBATh MOJIYYEHHBIN OTBET, OCYILIECTBIIATh
CaMOKOHTPOJIb, POBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO. BBHIMONHSTH
NPUKUIKY U OLIEHKY B XOJI€ BBIYUCIICHUH.
20 MUKpOKAJIBKYJISATOP 2 OOBACHATD, YTO TaKoe MpoLEeHT. [IpeacTaBnsaTe NpoLeHTs! B APOOSX U IpoOH
[IponeHTsI. 6 B mpoueHTax. OcymecTBiasaTh nouck uHpopmamuu (B CMMU), coxepxkaieit
= KonTtposbHas padora Nel2 1 JTaHHbIE, BBIPA)KEHHBIE B MPOLIEHTAX, HHTEPIPETUPOBATH UX.
E Vron. IIpsamoii 1 pa3BepHYTHIi 4 Pemate 3amaum Ha MPOIEHTHI U IpoOW (B TOM 4YHCIIE 3aa4dl M3 peaTbHOM
§ yroi. YepTeKHbIN TPEYroJbHUK NPAKTUKH, WCIHOJb3Yysl NpH HEOOXOAUMOCTH KalbKynatop). IIpoBoauTh
5 I/I3MepeHHe YIJIOB. TpchnopTHp 4 HECJIOJKHBIC HCCICIOBAaHUS, CBSI3aHHBICE CO CBOMCTBaAMH )IpO6HBIX YHCeIl,
= KpyroBbie quarpamMmbl 2 ONMpPasCh HA YUCIOBBIE HKCIEPUMEHTHI (B TOM YHCJIE C HCIOJIb30BaHUEM
): KouTpoabHasi padora Nel3 1 KalbKYJIATOpa, KOMIBIOTEPA). BBINONHATE NPUKUAKY M OLEHKY B XOJe

§ 8. UHcTpyMeHTHI /151 BBIYNCJIEHH

BBIYHCIICHUH.

Pacro3naBaTh Ha depTekax, pUCYHKax, B OKPY)KAIOIIEM MHUPE Pa3HbIC BUIIBI
yrioB. [IpuBOIuTH, TIpUMEpHl aHAJOTOB JTHUX ICOMETPUUECKUX(DUTYD B
oKpyXxaromeM Mupe. M3o00pakarh yrIbl OT PYKM M C HCIOJb30BAaHHEM
4epTEXHBIX  MHCTPYMEHTOB. M3o0OpakaTh yriael Ha KJIeT4aTod Oymare.
MopenupoBaTh pa3jdUMYHbIE BHUIBI YITIOB. BepHO WHCHONB30BaTh B peuun
TEPMUHBI: yroJi, CTOPOHKI yIjia, BEPIIUHA yria, OMCCEKTpHUCa yria; MpsSIMOr yro,
OCTpBI, TYNOU, pa3BEPHYTHIM YIIbI; YEPTEKHBIUTPEYrOJbHUK, TPAHCIIOPTHUP.
N3mepsTh ¢ TOMOLIBIO HHCTPYMEHTOB U CPAaBHUBATh BEIMYUHBI yri0B. CTPOUTH
YIJIBI 32/IaHHOM BEJIMYMHBI C TIOMOIIBIO TPAHCTIOPTHPA.

N3BiekaTs HHGOPMALIMIO M3 TAOJIUII U JTUATPAMM, BBITTOJIHATH BEIYMCICHHS 110
TaOMMYHBIM JAaHHBIM, CPABHUBAThH BEJIMUMHBI, HAXOJUTh HAUOObIINE U
HAaUMEHBIIINE 3HAUEHUS U Jp. BIMomHATE cO0p nHDOpPMAIHK B HECTOKHBIX
CIIydasiX, OpraHU30BbIBaTh MHGOPMAIUIO B BUJE TAOIUIl U AUArpaMM, B TOM
YHUCJIE C MOMONIBI0 KOMIBIOTEPHBIX nporpamm. [IpuBoanuTe npumepsl
HECJIOKHBIX KJIacCU(UKAIUN U3 Pa3IMUHBIX 00IacTel KU3HU
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9 IloHATHE MHOXECTBA. 2 [IpuBoauTh TpHUMEpPHI KOHEYHBIX M OECKOHEYHBIX MHOXXECTB U3 O00JIaCTH
OO01mast 9acTb MHOXKECTB. 3 HATypaJbHbIX YUCEI.
2 OO0beTMHEHNE MHOYKECTB. Haxomute oObeauHeHHME ©  MepecedyeHue KOHKPETHBIX MHOECTB.
5 BepHo WK HEBEPHO 3 UnarocTpupoBaTh TEOPETUKO-MHOXKECTBEHHBIE TOHSATHS C TIOMOIIBIO KPYroB
% Kontpoannas padora Neld 1 Onnepa.
= OO6cyxX1aTh COOTHOLIEHUS MEK/Ty OCHOBHBIMHU YHCIIOBBIMUA MHOKECTBAMH.
E, [IpuBoauT, TpUMEpPHl BEPHBIX M HEBEPHBIX BBICKA3BIBAHUM, BEPHBIX U
3 HEBEPHBIX PABEHCTB M HEPABEHCTB.
[IpuBOIUTE TIpUMEPHI HECIOXKHBIX KiIacCH(PUKAIMK W3 pa3IUYHBIX O0O0JacTeit
KU3HU
S 17 Hrorosoe moBTOpeHme Kypca 8
e . MaTeMAaTUKHU 5 Kiacca.
“g’_ = 5 HTorosasi KOHTpoJILHAsK padora 1
=2 s Nel5
S A~
=
TemaTuveckoe IIaHMPOBaHUe y4eOHOro MaTepuaa. Maremaruka 6 kiace.
(4 yaca B Heaer0, Bcero 204 yaca)
24 Jlenutenu u KpatHble 3 DopMynHpOBATH ONPEAEIECHUS IEIUTENS U KPATHOTO, IPOCTOTO U COCTAaBHOTO
[Tpusnaku nenumoctu Ha 10, HA S U 3 4yuCia, CBOMCTBA M MPU3HAKU JEIUMOCTH. Jl0Ka3pIBaTh U ONPOBEPraTh C MOMO-
Ha 2 HIbI0 KOHTPIIPUMEPOB YTBEPKIACHUS O JenuMocTh yncen. KnaccuduuuponaTh
= [Tpu3Haku aenuMocTd Ha 9 1 Ha 3 3 HaTypaJibHble yncia (YETHBIE U HEUETHBIE, [0 OCTaTKaM OT JieJIeHus Ha 3 U T.
§ Hpo(;THe U COCTaBHBIE UHUCIIA 3 H.). I/ICCJ'ICI[OBaTB HpOCTGfIH.IPIG YHCJIOBBIC 3aKOHOMCPHOCTH, ITPOBOJUTD YHCJIO-
= PaznoxxeHue Ha MPOCTHIE BbIE SKCIIEPUMEHTHI (B TOM YHCIIE C UCIIOJIb30BAHUEM KaJIbKYJIATOPa, KOMIIbIO-
2 MHOKUTEN 3 Tepa). BepHo ucnonp30BaTh B peyu TEPMUHBI: JICIUTENb, KpaTHOE, HAHOOIBIITUT
§ Han6obImii 00Imuii 1eIuTeb. 4 o011uil 1enuTens, HauMeHbIIIee oO1iee KpaTHOE, MIPOCTOE YUCIIO, COCTABHOE
= B3aiMHO IIPOCThIC YHCIIA. YHCII0, YeTHOE YHCIIO, HEUETHOE YUCIIO, B3aUMHO MPOCThIE YUCIIa, Ynciaa-0au3-
e Haumenbluee o6Liee KpaTHoe. 4 HEI[bl, PA3JI0KEHHE YK CIIa Ha MPOCThIe MHOXKUTENH. PelaTh TeKCTOBbIE 3a1a4
&- Kontpounnas pabora Nel 1 apudmeTnuecKuMu crocodamu. BeIMOMHATE epedop BCeX BOZMOXKHBIX BapH-

AHTOB AJIA r[epecqéTa 00BEKTOB MIIH KOM6I/IH8.I_[I/II\/’I, BBIICIIATD KOM6I/IHaI_II/II/I,
OTBCHAOMIUC 3aJITaAHHBIM YCIIOBUSM. Breraucnars q)aKTOpI/IaJ'IBI
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JIMH, IPOBOJIOKY U Jp.
N3roraBnuBaTh NpOCTPAHCTBEHHbIE (PUTYPBI U3 Pa3BEPTOK; pacO3HABAThH
pa3BEPTKU MUPAMUBI, IPU3MBI (B YACTHOCTH, Ky0a, IPMOY-TOJILHOTO
napajuienenunena) PacnosHaBaTs Ha 4epTekKax, pUCYHKAX, B OKPY->KAFOILEM
MHUPE TUPAMHJIbl, TPU3MBI

26 OcHOBHOE CBOHCTBO IpoOH 3 DopMyIHpPOBaTH OCHOBHOE CBOMCTBO OOBIKHOBEHHOU IpO0H, MpaBuIia
3 Coxpanienue apooeit 3 CpaBHEHUSI, CIIO)KEHUS ¥ BBIYUTAHUS OOBIKHOBEHHBIX APOOEii.
E [IpuBenenne apoOeit k oOmEmMy 4 [IpeoOpa3oBbIBaTh OOBIKHOBEHHBIE APOOU, CPABHUBATD U YIIOPSIOUUBATDH HX.
S = 3HAMEHATEIIO0 BbInonHATE c10XK€HNE U BBIUNTAaHUE OOBIKHOBEHHBIX IpO0OEH U CMEIIaHHBIX
N E CpaBHeHHe, CIOKEHHE U HHCENL.IPAMMATHHECKH BEPHO YUTATh 3AIICH HEPABEHCTB, COMEPIKAILMX
E § BBIYHTAHHE JAPOOEH C pasHBIMU 7 OOBIKHOBEHHBIC JPOOU, CYMMBI H Pa3HOCTH OOBIKHOBEHHBIX JIpoOeii. Pemath
= = 3HAMEHATEIISIMU TEKCTOBBIC 3a/1a4¥ ApU(PMETUICCKIMH CITOCOOaMHU.
= 2 KontposibHas paGora No2 1 AHaNM3UpOBATh U OCMBICJIMBATH TEKCT 3a7a4u, epedopMyanupoBarh yciIoBHeE,
E = CII0KEHME M BEIUMTAHME : U3BJIEKATh HEOOXOUMYIO HH(OPMAIIHIO, MOAEITUPOBAThH YCIOBHUE C TOMOIIIbIO
= ; CMEIIAHHbBIX YHCel CXEM, PUCYHKOB, PEAIbHBIX MPEAMETOB; CTPOUTD JIOTHYECKYIO LENOUKY
= KourposbHast padora Ne3 1 paccyXJAeHU; KpUTUYECKH OLIEHUBATh MOJYYEHHBIH OTBET, OCYILIECTBIATh
5 2 CaMOKOHTPOJIb, POBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.
§ o BbINoNHATE TPUKUAKY U OLIEHKY B XOJI€ BbIYHCIIEHUH. BrInonHATh, nepedop
5 = BCEX BO3MOYKHBIX BapUaHTOB /IS epecuyéra 00BbEKTOB MJIM KOMOMHALIUH,
e BBIIETISITh KOMOWHALIMY, OTBEYAIOIINE 3a/JaHHBIM YCIOBUSAM. Bbrancisateh
“ (axropuai.
- 38 YMHO)eHue apoOeit 5 DopMyaMpoBaTh MpaBUiia YMHOKEHUS U JeJIeHUS! OOBIKHOBEHHBIX Jpo0Oeii
= WToroBelil ypok no Marepuany 1 BBINOIHATE YMHOXEHHE U JIeIeHUE OOBIKHOBEHHBIX JPOOEH M CMEIIaHHBIX
5 Haxosxaenne apobu oT uncia 5 yucen. HaxoanTe ApoOb OT yKca ¥ 4UCIIOo O ero ApoOu. rpaMMaTHUYECKH
§ [IpuMeHeHne pacnpeneauTeNbHOro 5 BEPHO UUTATh 3alIUCH ITPOU3BEICHUIN U YaCTHBIX OOBIKHOBEHHBIX Jipobeii Pe-
& CBOMCTBA YMHOKEHUS I1aTh TEKCTOBBIE 337a4K apupmMeTnyeckuMu crocodamu. IIpoBoauTh HecIox-
l§ KoHTtpo.ibHasi paboTa Ned 1 HbI€ UCCIIEIOBaHUs, CBSI3aHHbBIE CO CBOMCTBAMU IPOOHBIX YHCEI, ONUPAsICh Ha
° B3anMHO 0GpaTHbIe uncIa 3 YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C MCIIOJIB30BAaHUEM KaJIbKYJIATOPA,
E § Jlesnenne 6 KOMIIBIOTEPA). }
5 S KouTposnbHas padora NeS 1 HccnenoBaTh U ONUCHIBATh CBOMCTBA MUPAMUJ, IPU3M, UCIIOJIB3Ys
: = Haxos/IHHE YHCIA 110 €r0 PO6H 6 9KCIEPUMEHT, HaOII0IeHHEe, U3MEPEHHUE, MOJICIINPOBAHHE. I/ICHOJ'IB?»f)BaTB
2 JIpOGHbBIE BEIPAKEHHS 4 KOMIIbIOTEPHOE MOJAETMPOBAHNUE U SIKCIIEPUMEHT JJIsl U3yYE€HUSI CBOWCTB 3TUX
= Kontpoabnast paora Ne6 1 00BEeKTOB. MoenpoBaTh NMPaMU/Ibl, IPU3MBIL, UCTIONbB3Ys OyMary, MiacTH-
%
=
=
)
L
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[IpuBOANTE aHAIOTH ATHX TEOMETPUYEC-KUX (DUTYP B OKPYIKAIOIIEM MUDE.

§5. los0:xUTEILHBIE M OTPUIIATEIbHbIE

qucJjaa

23 OTHomIeHUS 5 BepHo ucnonbs30BaTh B peur TEPMHUHBI: OTHOLLIEHUE YHCEN, OTHOLICHHUE
= [Tponopuuu 2 BEJIMYMH, B3aUMHO 00paTHBIC OTHOIICHHUS, ITPOIIOPITHSI, OCHOBHOE CBOHCTBO
E [ToBTOopenue. Pemenue 3amay. 2 BEPHOU MPOIOPIIMH, IPSMO TPOMOPIIMOHATIBHBIE BETUYUHBI, 00PAaTHO
S O06o001IcHIE MaTepHaa. MPOTNOPIIMOHAIBHBIEC BETUYNHBI, MACIIITAO, IJTUHA OKPYKHOCTH, TUIOIIAb
S [IpsiMas u o6parHas 4 Kpyra, map u chepa, ux MeHTp, paanyc u quameTp. Mcnoap30BaTh MOHATHS
= MIPOTIOPIIHOHAIBHBIE 3aBUCHMOCTH OTHOUIEHUS W MPOMOPUUH MPU PEIICHUH 3a]1a4.
: Koutpoannas pa6ora Ne7 1 [IpuBOANTE TPUMEPHI UCTIOIB30BaHUS OTHOLICHUI B TpakTHKe. Vcrnonabs30BaTh
= Macirrab 3 MOHSTHE MACIITa0 MPU PEIICHUH MPAKTHYECKUX 3a/1a4. BEIYUCIISTE TUHY
“E’ JTUTHHA OKPY’KHOCTH 1 ILIOLIAb ; OKPY>XKHOCTH U TUIOIIAb KPYyra, UCIOJIb3Ys 3HAHUS O TPUOIMHKEHHBIX
g Kpyra 3HAYECHUAX YUCEIL.
5 Mlap 5 Pemrare 3agaun Ha TPOLEHTBI OT JIpodu cOCTaBIIEHUEM npo6nopuHH (B TOM
. YHUCIIe 3aa491 U3 PEATTbHOW MPAKTUKH, UCTIOJIB3YS MTPU HEOOXOAMMOCTH
3 KonTpoabHnas padora Ne8 1 KATERYATOD)
16 Koopaunats! Ha npssmMoit 4 BepHo ucnosib30BaTh B p€YM TEPMUHBI: KOOPJUHATHAS TIpsiMasi, KOOpAUHATA
[IpoTHBONIOJIOKHBIE YUCITA 3 TOYKHU Ha MPSAMOM, MOJOKUTEIBHOE YNCII0, OTPULIATEIHOE YHCIIO, TPOTUBOIIO-
Moayins uncia 3 JIO’KHBIE YHCIIA, LEJ0€ YUCII0, MOAYNb Yncia. [IpuBoauTs mpruMepbl UCHOJIB30-
CpaBHeHHUE Yncel 3 BaHUS B OKPY)KAIOILIEM MHUPE MOJ0KHUTEIbHBIX U OTPULIATEIbHBIX YUCEI (TeMIIe-
H3MeHeHte BeIMYMH 2 paTypa, BHIUTPBILI/IIPOUTPHIIL, BBILIE/HUKE YPOBHS MOPSA U T. I1.).
KonTpo.sHas paGora Ne9 1 N300paxarh TOUKaMU Ha KOOPIUHATHOMN HPSIMOI MOJIOKUTENIbHbIE U

OTpULATENIbHbIE pallMOHAIbHbIC YHCTIA.

XapakTepru30BaTh MHOKECTBO IeJIbIX uncen. CpaBHUBATH MMOJI0KUTEIbHBIEC U
OTpULATENIbHbIE YUCIIA.

['pamMMaTHYeCKH BEpPHO YUTATh 3aMKMCH BBIPAXKEHUI, COAEepPKAIIUX
MOJIOKUTEJIBHBIE U OTPUIIATEIbHBIC YHCTA.

MopenupoBaTh HIJIMHIPHI, KOHYCHI, HCTIONb3Yys OyMary, IiacTUINH, IPOBOJIO-
Ky u Jip. 3roTaBnuBath MpoCTPaHCTBEHHBIE (PUTYPBI U3 pa3BEPTOK; pacro3Ha-
BaTh Pa3BEPTKH LUIUHAPA, KOHyca. Pacrio3HaBaTh Ha uepTexkax, pUCyHKax, B
OKpY)KaoIlleM MUPE [MUIUHAPHI, KOHYCHI. [I[pUBOANUTH MpUMEpHI aHATOTOB STHX
reoMeTprIecKux GUryp B okpyxatoriem mupe. COOTHOCUThH MTPOCTPAHCTBEH-
HbIE (PUTYPBHI C UX TPOSKIIMMHU Ha TIOCKOCTH.
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14 CrnosxeHune yncen ¢ IOMOUIbIO ) DopMyIMpOBaTh IIpaBUJIa CI0KEHUS U BBIUUTAHUS M1OJI0XKHUTEIbHBIX U OTpULIA-
5 KOOPJMHATHOU NIPSIMOM TEJbHBIX YUCEJI. BBINOIHATH CII0KEHNE U BBIYUTAHUE MI0JIOKUTEIbHBIX U OTPU-
= : = Crno’xeHre OTpUIaTENbHBIX YHCE 3 LaTEIbHBIX YUCEIL.TPAMMAaTUYECKNA BEPHO YUTATh 3aIIUCU CYMM M Pa3HOCTEH,
s 2 E : CrnosxeHue uucen ¢ pa3HbIMU 3 COZEpKALIUX I10 TOJIOKUTEIIBHBIE U OTPULIATEIIbHBIE YHACIIa. YUTATh U 3aIIUChI-
5 = 2 E 3HaKaMH BaTh OYKBEHHbIE BBIPAXKEHMSI, COCTABJISATh OYKBEHHBIE BHIPAKEHHUS 110 YCIOBUSAM
§ E g 2 Brruutanue 5 3az1a4. BeIunciaTh 4ynciioBoe 3HaueHue OyKBEHHOTO BBIPAKEHHUS IIPU 3a/laHHBIX
CZgE& Kontpoubnas padora Nel0 1 3HaueHusX OykB. COCTaBJIATh YpaBHEHHUS 10 YCIOBHAM 3a1a4. Pemats mpo-
e B8 S CTEHIINE YpaBHEHHs HA OCHOBE 3aBUCUMOCTEN MEXK 1y KOMIIOHEHTAaMHU
“» g = apudmernueckux aeiicreuil. HaxonauTtes 1iinHy oTpe3ka HAaKOOPAMHATHOM
S IIPSIMOM, 3Hasi KOOPAMHATHI KOHIIOB ATOr0 OTpe3Ka. PeniaTs TEKCTOBBIE 3a1a4n
apupMeTHYECKUMHU CI0COOaMHU
17 YMHOX€EHNE 3 @opMynHpoOBaTh MPABHIIA YMHOKEHHS U IETICHUS TOJOKUTEIBHBIX U OTPH -
enenune 4 LATEIbHBIX YUCEIl. BBIMOTHATE YMHOKEHHE U JEJICHHUE MOJOKUTEIBHBIX U OT-
E = PanpoHanbHbIE YKCIIa 3 pHULATENbHBIX YHCell. BRIUUCIATh YMCIIOBOE 3HaYEHHE IPOOHOTO
S = § Koutpoannas padora Nel 11 BBIPAYKEHUS.TPAMMaTHUYECKH BEPHO YUTATh 3aMMCU POU3BEICHUIN U YaCTHBIX,
& E = CBoiicTBa ASUCTBUM C 4 coaep-KaluX MOJIOKUTEIbHbIE U OTPUIIATEIbHBIEC YUCIIA. XapaKTEPU30BaTh
= E E paIMOHAIBHBIMHA YU CITAMU MHOXEC-CTBO pallMOHAJIBHBIX YHUCCII. YuraTe U 3alIMChIBATE 6y1(BeHHBIe
S 5 = BBIPA)KEHUs1, COCTABIIATh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHSM 3a/1ad.
5 g5 Beruncinate uncnoBoe 3HaueHne OyKBEHHOTO BBIPAKEHUS IIPU 3aJaHHBIX
§ § = 3Ha4YeHUsAX O0ykB. POpMyNIH-pOBaTh U 3aIIUCHIBATH C IOMOIIBIO OYKB CBOMCTBA
E = ] JEUCTBUH C pallMOHATIBHBIMY YUCIAMH, IPUMEHSATh UX U1 IpeoOpa3oBaHus
>j = E YHCJIOBBIX BbIpakeHUH. COCTaB-JIATh ypaBHEHUS 110 yCIOBUAM 3ajad. Pemars
o ° IIPOCTEHIINE YPAaBHEHUS HA OCHO-BE 3aBUCUMOCTEN MEXKy KOMIIOHEHTAMU
apupMeTHUecKuX AeHcTBUM. Permare TekcToBbIE 3a1a4n apu(PMETHUECKUMU
cnoco0amu. Pemate sjornyeckue 3a1a4u ¢ HOMOILIBIO rpados.
17 PackpbiTie ckoOoK 3 BepHo ucnosib30Bath B peun TEPMHUHBL: KOAPPULHUEHT, pacKphITHE CKOOOK, T0-
VYpox noropeHust 1 00001eHus 1 NOOHBIE cllaraeMble, MpUBeIeHHEe MOJOOHBIX CIaraéMblX, KOpEHb YpaBHEHMUS,
2 = Marepuana JMHENHOE ypaBHEHHE. [ paMMaTHYeCKH BEPHO YNTATh 3aIIMCH YPABHEHUI.
5 E Kosbduuent 2 PackpbiBaTh CKOOKH, yIIpOILaTh BEIPKEHUS, BBIYUCIATE KO3 PULIMEHT BbIpa-
E, = [TonoOHbBIE clTaracMbie 4 JKeHus. Pemate ypaBHEHNS] YMHOKEHUEM I JIeIeHHEM o0eux ero yacren Ha
= E KonTpoabHasi pabora Nel2 1 OJIHO Y TO K€ HE PABHOE HYJIIO YKCIIO ITyTEM IIEPEHOCA CIaraéMoro U3 0JHOM1
“n S ———— 5 4aCTH ypaBHEHNs B APYTYIO. Pematp TeKCTOBBIE 3a/1a4M C TOMOILBIO YpaBHE-
yp HUil. Pemate TekcToBble 3a1aun apudmMerndeckumu criocodbamu. [IpuBouTs
KonTposabnas padora Nel3 1

MMPUMCEPHLI KOHCYHbIX U OCCKOHEYHBIX MHOKECTB. PeraTh Torudeckue 3aga4u C
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ITpoTokoJ1 3ace1aHuss METOAUYECKOTO
00BbECTMHCHUS YIUTEIICH €CTECTBEHHO-
Mmatematnueckoro mukia MbOY OOIII Ne 16

0T 29.08.2019 r. Nel

C.B.PamazaunoBa

MOMOIIBIO TpadoB.
16 [lepnieH IuKyIsIpHBIE IPSIMBIE 2 BepHo ucnons3oBaTh B pe4 TEPMUHBL: IEPIEHAMKYIISIPHBIE PAMBIE, ITapaJlie-
[lapannenbHble npsiMble 3 JIbHBIE MIPSIMbIE, KOOPAWHATHAS MJIOCKOCTbh, OCh a0CIUCC, OCh OPAMHAT, CTOJIO-
s KoopauuarHas 1miocKocTh 4 yaras auarpamma, rpapuk. OOBICHATh, KaKHe MPsIMbIe HA3bIBAIOT IEPIICH/IN -
E - Cron6uyarsie JUarpamMMbl 2 KYJSIPHBIMH U KaKue- NMapauieIbHbBIMH, (POPMYIMPOBATH X CBOI\/’{CTBa. Crpouts
s 5 Tpaguin 1 NEPICHANKYIAPHBIC 1 MApAJUICIBHEIC IPSMBIE C MOMOIIBIO HEPTERHBIX HHCT-
= pyMeHTOB.CTPOUTH HAa KOOPAWHATHOM MJIOCKOCTH TOYKU U (PUTYpHI 110 3a]aH-
a § Konrpoarnas padora Ne 14 ! HBIM KOOPJWHATaM; OTIPENIENIATh KOOPIUHATHI ToueK. YuTaTs rpauku mpocTeii-
S = KX 3aBUCUMOCTeH. PemaTs TekcToBbIe 3a1auu apu(pMETHIECKUMHU CTIOCO0aMU.
: AHanM3UpoBaTh U OCMBICIIMBATH TEKCT 3a7a4H, nepedopMyInpoBaTh yCIOBUE
g U3BJIEKATh HEOOXOIUMYIO HH(OPMALIMIO MOJEINPOBATh YCIOBUE C TOMOIIBIO
CXEM, pHUCYHKOB, pEaJbHBIX IMPEIMETOB; CTPOUTH JIOTMYECKYIO LEMOYKY
pacCyKJIeHHUI; KpUTUIECKH OIICHUBATH IMOJTYIYCHHBIH OTBET.
15 Hrorosoe moBTOpeHue Kypca 1
é 2 MareMartuku 5-6 kiacca
é §- KounTpoasHnas padora Ne 15
COT'JTACOBAHO COI'JTACOBAHO

3amecTutenb qupekropa no YP

JI.B.ITuckynoBa

30.08.2019 r.
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B nannoii kaure nponymepopano,
npom:%poaano U CKPETUICHO M1e€YaThio

(Jfeifydis gte

CTPaHMUIL F—
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	Выпускник научится в 5 классе  (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 5 классе (для обеспечения возможности успешного продолжения образования на базовом и углубленном  уровнях)
	Выпускник научится в 6 классе  (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 6  классе (для обеспечения возможности успешного продолжения образования на базовом и углубленном  уровнях)
	2. Содержание курса математики в  5-6  классах.
	Элементы теории множеств и математической логики
	Наглядная геометрия
	История математики

	Темы проектных работ:  1) Как в старину считали на Руси?  2) Счёт у народов мира.
	Темы проектных работ: 1) Системы счисления в прошлом и настоящем. 2) Математическое путешествие по «ленте времени».
	Темы проектных работ: 1) Математические величины и числа в скзках, пословицах и пооворках. 2) Магические числа.
	Темы проектных работ: 1) Танграм. 2) Геометрические головоломки.
	Темы проектных работ: 1) Дроби в старинных задачах. 2) История вопроса «Во сколько раз длина окружности больше её диаметра.
	Темы проектных работ: 1) Первый учебник математики на Руси.
	2) Десятичная система мер.
	Темы проектных работ: 1) Всё о десятичных дробях. 2) Счётные приборы.
	Темы проектных работ: 1) Почему в окружност 3600. 2) Сказ о геометрии.
	Операции над множествами. Пересечение и объединение множеств. Разность множеств, дополнение множества. Интерпретация операций над множествами с помощью кругов Эйлера.
	Темы проектных работ: 1) Множества вокруг нас. 2) Решение задач с помощью кругов Эйлера.
	Делители и кратные. Делитель и его свойства, общий делитель двух и более чисел, наибольший общий делитель, взаимно простые числа, нахождение наибольшего общего делителя. Кратное и его свойства, общее кратное двух и более чисел, наименьшее общее кратно...
	Темы проектных работ: 1) Признаки делимости натуральных чисел. 2) Простые числа в шифровании.
	§2. Сложение и вычитание дробей с разными знаменателями (26 час.)
	§3. Умножение и деление обыкновенных дробей (38 час.)
	§4. Отношения и пропорции (23 час.)
	Отношение двух чисел. Отношения. Пропорции. Свойства пропорций, применение пропорций и отношений при решении задач. Прямая и обратная пропорциональные зависимости. Масштаб на плане и карте. Длина окружности и площадь круга. Наглядные представления о п...
	§7. Умножение и деление положительных и отрицательных чисел (15 час.)
	§8. Решение уравнений (17 час.)
	§9. Координаты на плоскости (16 час.)
	Повторение. Решение задач. (15 час.)


