IInanupyembie pe3yJIbTaThl H3YYCHUSI MATEMATHKH

1) B IMYHOCTHOM HANPABJIEHUH:

- YMETb SICHO, TOYHO, 'PAMOTHO M3J1araTh CBOM MBICIU B YCTHOW U MMCbMEHHOM peyH,
MOHMMATh CMBICIT TIOCTAaBJICHHOM 3aJ]aui, BRICTpauBaTh apryMeHTAIIUIO, IPUBOJIUTH
MpUMEPHI U KOHTP NPUMEPHI;

- yMETb Paclo3HaBaTh JOTMYECKH HEKOPPEKTHbIE BHICKA3bIBAHUS, OTIIMYATh TUIIOTE3Y OT
¢axTa, BeIpabaThIBaTh KPUTUIHOCTD MBIIICHHS;

- TMpPEICTaBIATh  MaTeMaTUYECKyld  HAyKy Kak  cdepy 4eloBeYeCKOn

JESTEIbHOCTH, IIPEICTABIIATH 3TAIbl €€ Pa3BUTUS U 3HAUUMOCTD JUUISl Pa3BUTHS
LMBUJIN3ALUY;

- BbIpadaTbIBaTh KPEATUBHOCTH MBIIUICHUS, MHUIIUATUBY, HAXOAYUBOCTb, aKTUBHOCTh MPU
pELIEHNN MaTEMATUYECKUX 3a/1a4;

- yMEeTb KOHTPOJIHPOBATH MPOIIECC U Pe3ysIbTaT yueOHOM MaTeMaTHUYeCKOH AeITeIbHOCTH;
-BbIpa0aThIBaTh CIOCOOHOCTH K YMOLIMOHAILHOMY BOCIIPUSATHIO MaTEMATHUYECKUX
00BEKTOB,3a/1a4, PELICHUH, pacCy ICHUH.

2) B MeTanpeIMeTHOM HANPABJIEHHH:

- UMETh IepBOHAYAIbHOE MIPEJICTaBICHUE 00 UESIX U METOJaX MaTEMaTUKHU Kak 00
YHHUBEPCATHHOM SI3bIKE€ HAYKU M TEXHUKH, O CPEJCTBAX MOJACTUPOBAHUS SBJICHUH U
IIPOLIECCOB;

- yMeTb BUJETh MATEMaTHYECKYIO 33/1a4y B KOHTEKCTE MMPOOJIEMHON CUTYaIlUU B IPYTUX
JUCLUILINHAX, B OKPYXKaIOIIEeH KU3HU;

- yMETb BBIBUTaTh TMIIOTE3bI IPU PEUICHUH YY€OHBIX 337]a4 U TOHUMAaTh HEOOXOJUMOCTh UX
IIPOBEPKU;

- yMeTbh NPUMEHSTh UHIYKTUBHBIC U JI€TyKTHUBHBIE CIOCOOBI pacCyKICHHH, BUIETh
pa3IUYHbIE CTPATETUU PELICHMs 3a/1a4;

- IOHMMATbH CYHUIHOCTb AJITOPUTMUYECKUX MIPENNUCAHUI U yMETh AEUCTBOBATh B COOTBETCTBUH
C MPEUI0KEHHBIM aJITOPUTMOM;

- yMETbh CaMOCTOSITENIbHO CTaBUTh LI€TH, BHIOMPATh M CO3/IaBaTh AITOPUTM JIJISl PEIICHHUS
yueOHBIX MaTeMaTUYeCKuX Mpooiem;

- YMETb IUIaHUPOBATh U OCYLIECTBIIATH AESATEIILHOCTD, HAIIPABJIICHHYIO HA PEIICHUE 3a/1a4
HCCJIEIOBATENILCKOTO XapaKTepa.

3) IVIaHMpYyeMble NpeIMeTHbIE Pe3yJIbTAThI H3y4YeHHUsl Y4eOHOr 0 mpeaMeTa

BoinmyckHuk HayuuTes B 5-6 kiaccax (Il MCIIOJIb30BAHUS B NOBCEIHEBHOI KU3HU H
o0ecreyeHnst BO3MOKHOCTH YCIICIIIHOTO NPOAOJIKeHUs1 00pa30BaHusi Ha 0230BOM ypOBHe)
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHO>KECTBO, IPUHAJIEKHOCTB;
® 33/1aBaTh MHOXKECTBA NIEPEYUCIIEHUEM UX 3JIEMEHTOB;
® HAaxXOJUTh NepecedeHre, 00beIMHEHNE, TOAMHOXKECTBO B MPOCTEHIIINX CUTYAIUIX.
B noBceaHeBHOI KU3HM U NIPM U3YUYEHHHU APYTUX NPeIMETOB:
pacrno3HaBaTh JJOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAaHUSI.
Yucaa
e OmnepupoBaTb Ha 0a30BOM ypOBHE HMOHATHAMHU: HATYpaJIbHOE YUCIIO, IIEJI0E YHCIIO,
OOBIKHOBEHHAs P00k, lecITUYHAs Jpo0b, CMEIIAHHOE YUCIIO, PAMOHATIBHOE YHCIIO;
® JCNOJbB30BaTh CBOMCTBA YHCEI U IIpaBuJila IEUCTBUI C pallHOHAIbHBIMHU YHACIAMU IIPU
BBITIOJTHEHUH BBIYHCIICHUI;
® LCMOJB30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BHINOIHEHUU BBIUUCICHUN U
pELIEHNN HECIIOKHBIX 3a]1a4;
® BBINOJHATH OKPYIJTICHUE PAllUOHAIBHBIX YNCEN B COOTBETCTBUU C NPABUJIAMY;
® CpaBHHMBATh PALlMOHAIBHBIC YHCIIA.
B noBcenHeBHOM KU3HM M IPH U3YYECHHHU APYTUX NPEIMETOB:
® OILICHMBATb PE3YJIbTAThl BBIYMCICHUH NPU PEIICHUH NTPAKTUYECKUX 3314,
® BBINOJHATE CPABHEHUE YHACET B PEAJIBHBIX CUTYALHAX;



® COCTaBJISATh YMCIIOBBIE BBIPAXKEHUS NPU PELIEHUH MPAKTUYECKUX 3a/1ad U 33]1a4 U3 IPYrux
y4eOHBIX TPEIMETOB.
CrarucTUKa U TeOpusi BEepOSAITHOCTE
[IpencraBnsaTh JaHHbBIE B BUJE TAOIUII, AUArpaMM,
YUTaTh UH(OPMALIKIO, TPEJICTABICHHYIO B BUE TaOIUIIbI, TUATPAMMBI.
TexcroBble 3a1aun
e Pemarh HeCIOKHBIE CIOKETHBIE 33/]a4M Pa3HbIX THUIIOB Ha Bce apupMeTHYecKue IeHCTBUS;
® CTPOUTH MOJIENb YCJIOBUS 3agaud (B BUIE TaOJNMIIbI, CXEMBbl, PUCYHKAa), B KOTOpPOIl JaHBbI
3HAYEHMS IBYX U3 TPEX B3aMMOCBA3aHHBIX BEJINYMH, C LIEJIbIO TIOMCKA PELICHUS 3a1a4H;
® OCYLIECTBIISITH CIMOCOO TOMCKA pElIeHHs 3aJadd, B KOTOPOM DACCYXJCHUE CTPOHUTCA OT
yCJIOBHA K TpeOOBAaHUIO MM OT TpeOOBAHMUS K YCIOBUIO;
® COCTaBJIATH ILJIAH PELICHUS 3aa4H;
® BBIICIATH ATAIbl PELICHUS 3a/1a4H;
® MHTEPIPETUPOBATh BBIYHUCIUTEIBHBIE pE3yJbTaThl B 3aJaye, MCCIEN0BAaTh II0JYyYEHHOE
peuieHue 3a1a4u;
® 3HATh pa3jNyuue CKOPOCTeH 00bEKTa B CTOSIUEH BOJIE, MPOTHB TEUEHUS U 110 TEUCHUIO PEKU;
e pemaTh 33J1a4M Ha HAXOXJACHUE YaCTH YUCIAa U YUCa 0 €ro YacTH;
e pellaTh 33/1a4d Pa3HbBIX TUIOB (Ha pabOTy, HA MOKYNKH, HA JBUKEHHE), CBSI3BIBAIOIIUX TPH
BEJIMYUHBI, BBIJEIATh 3TH BEJIMUYMHBI U OTHOLICHUSI MEXIY HUMU;
® HAXOJUTh IPOLEHT OT YHCJIA, YUCIIO IO MPOLEHTY OT HEro, HAXOAUTh IIPOLUEHTHOE OTHOLICHUE
JBYX YUCEJ, HAXOAUTh MPOLEHTHOE CHUKEHUE WIIH MPOLIEHTHOE IMOBBIIIIEHUE BEJIUYHUHBIL;
® peuiaTh HECIOXKHBIE JIOTHUECKHUE 3aJa4l METOJIOM PacCyKICHUI.
B noBceHeBHOM KU3HM M NIPH U3YYEeHUH APYTUX MPeJIMeTOB:
BBIIBUTATh TUIIOTE3bI O BO3MOKHBIX MPEIEIbHBIX 3HAUYCHUSIX HCKOMBIX BEJIMYUH B 3aj1aue (J1e1arhb
MIPUKHUJIKY)
Harusanas reomerpus
I'eomeTpuueckue purypsoi
e OnepupoBaTb Ha 0a30BOM ypOBHE MOHATUAMHU: (PUTYpa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpar,
OKPY>KHOCTb M KPYT, IPSIMOYTOJIbHBIN Mapajienenunen, Kyo, map.
e 300paxkaTh n3ydyaembie GUTYpPHI OT PYKH U C TOMOIIBIO TUHEHKU U LIUPKYJISL.
B noscenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:
pelaTh NpakTHUYEeCKUEe 3aJa4l ¢ IPUMEHEHNEM IPOCTEUIINX CBOMCTB QUTyp.
N3mepenus 1 BbIYMCICHUS
® BBINOJHATE U3MEPEHUE JUINH, PACCTOSHUN, BEIMYUH YIJIOB, C IOMOIIBI0 HHCTPYMEHTOB IS
W3MEPEHUH IIUH U YIJIOB;
® BBIYHCIATH IUIOIIAIU IPSIMOYTOJIbHUKOB.
B noBcenHeBHOM KU3HM M IPH U3Y4YECHHHU APYTUX NPEIMETOB:
BBIYUCIISATH PACCTOSHUSI HA MECTHOCTHU B CTaHJIAPTHBIX CUTYaLUSX, IIOMAAH MPSIMOYTOJIbHUKOB;
BBINOJIHATH MPOCTEHININE TOCTPOSHUS U U3MEPEHHUST HA MECTHOCTH, HEOOXOIUMBIE B pEalIbHON KU3HH.
HcTropust MaTeMaTUKHU
® ONNCBIBAThH OTJIEIbHBIE BBIJAIOLINECS PE3YJILTATHI, TOJIyYEHHBIE B X0/1€ Pa3BUTHS MaTEMaTUKH
KakK HayKu;
® 3HATh MPUMEPHl MATEMAaTUUYECKUX OTKPBITHI U UX aBTOPOB, B CBSI3U C OTEYECTBEHHON U
BCEMHUPHOU UCTOPUEH.
Boinycknuk nonyuum 603moxcHocms nayyumuca 6 5-6 knaccax (014 obecneuenus 603mMoHcHOCHU
YCREWHO020 RPOOONIHCEHUA 00pPA306aAHUA HA OA3060M U Y2IYONEHHOM YPOGHAX)
dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU 1O02UKU
OnepupoBaTh NOHATHIMHU: MHOKECTBO, XapAKTEPUCTUKNA MHOXKECTBA, JJIEMEHT MHOKECTBA, ITyCTOE,
KOHEYHOE U OECKOHEYHOE MHOKECTBO, IIOJAMHOKECTBO, IIPUHA/ITIC)KHOCTD,
OTIpeEIATh IPUHAJUICKHOCTD AIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U TIEPECEUCHUIO MHOXKECTB;
3a/1aBaTh MHOKECTBO € ITIOMOILBIO IIEPEUUCIICHUS YIIEMEHTOB, CIIOBECHOTO OIIUCAHUS.
B noBceHeBHOM KU3HU U IPH U3YyYeHHUH APYTUX NPeIMETOB:
pacrno3HaBaTh JOTHYECKH HEKOPPEKTHBIE BBICKa3bIBaHMS;
CTPOUTH LIETIOYKH YMO3AKIFOUEHUI Ha OCHOBE MCIOJIb30BAHUS ITPaBUJI JIOTHKHU.



Yucaa
° OnepupoBarh MOHATHSMHU: HATYpAIbHOE YHMCIIO, MHOKECTBO HATypajJbHBIX YHCEI,
1IeJI0€ YMCJIO, MHOXKECTBO IIEJIBIX YHCEJ, OOBIKHOBEHHAs JpOOb, NeCATHYHAS APOOb, CMEIIaHHOE
YUCJI0, PAlMOHAJIbHOE YHCIIO, MHOKECTBO PALlMOHAIIBHBIX YKCEII, TEOMETPUUYECKass HHTEPIIPETALIHS
HaTypaJbHbIX, IIEIbIX, PAlMOHAJIbHBIX;

° MMOHUMAThH U OOBSCHATH CMBICII ITO3UITMOHHON 3aITUCH HATYPATHHOTO YHCIIA;

° BBITIOJIHSTh BBIYKMCIICHUS, B TOM YHUCJE C HCIOJb30BaHUEM MPUEMOB PALIMOHAIBHBIX
BBIYHCIICHHUH, 000CHOBBIBATH AJITOPUTMBI BBITIOJTHEHHUSI ICHCTBUH;

° KCIMOJIb30BaTh NpHU3HAKU jAeaumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u

MIPOM3BEICHUS YMCEN TIPH BBHITOTHEHUN BBIUYMCIICHUN M PEIICHUH 3a/1a4, 00OCHOBBIBATH MPU3HAKH
JICIINMOCTH;

o BBITIOJIHATH OKPYTIJICHHE PAllMOHATIBHBIX YUCEI C 33JJaHHONH TOYHOCTHIO;

. YIOPSI0YMBATH YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHBIX U JICCATUYHBIX IPOOEH;

. Haxoautb HOJI u HOK umcen u ucnonp3oBaTh WX Npu pEIICHUH 33]1a;.

o OTEpUpPOBATh TMOHATHEM MOJYJb YHUCIA, T€OMETPUYECKass HHTEPIPETaAlrs MOJYJIS
qucia.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

. MIPUMEHATH NMPaBUJIA TPUOIMIKEHHBIX BBIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a71a4
Y PEIICHUH 3a/1a4 IPYTUX YICOHBIX IPEIMETOB;

o BBITIOJTHATH CPaBHEHUE PE3YyIbTaTOB BBIUMCIICHHUM MPU PEIICHUH MPAKTHYECKHUX 3a]a4,
B TOM YHCJI€ TPUOIMKEHHBIX BHIYUCIICHUH;

o COCTAaBJISITh YUCIIOBBIC BBIPAXKEHUS U OIICHUBATH UX 3HAYCHUS MPU PEIICHUU

MPAaKTUYECKHX 3a/1a4 U 33/1a4 U3 JPYTUX YIeOHBIX IPEIMETOB.
YpaBHeHNsI 1 HEPABEHCTBA
OnepupoBath NOHATUSAMH: PAaBEHCTBO, YUCIIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPaBHEHUS,
pELlIEeHNE ypaBHEHUS, YNCIOBOE HEPABEHCTBO.
CraTucTHKA M TeopHusi BePOSITHOCTEH
OnepupoBaTh MOHATUSAMH: CTOJIOUYATHIE U KPYTOBbIE JHAarpaMMbl, TaOJIUIIbI JAHHBIX, CPE/IHEE
apudmernyeckoe,
U3BIIEKaTh, MH(POPMALIUIO, PEACTABICHHYIO B TAOIUIIaX, HA AUarpaMMax;
COCTaBJIATh TAOIUIIBI, CTPOUTH JUArpaMMbl HA OCHOBE JIaHHBIX.
B noscenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:
U3BJIEKAaTh, UHTEPIIPETUPOBATH U MIPE0OPa30BbIBATH MHPOPMALIUIO, IPEACTABIECHHYIO B TA0IMIIAX U HA
JuarpamMmax, OTpaskarollyl0 CBOWCTBA U XapaKTEPUCTUKH PEAJIbHBIX MTPOLIECCOB U SBJICHUM.
TexcroBble 3a1aun
e Pemrate MpocCThle M CIOJKHBIE 3aJayd pPas3HbIX THUIIOB, & TaKXe 3a7add IOBBILIEHHON
TPYJHOCTH;
® JICTIOJIb30BaTh Pa3HbIe KPAaTKHE 3aIIMCH KaK MOJIENH TEKCTOB CJIOXKHBIX 3aa4 Ul IOCTPOEHUS
IIOMCKOBOW CXEMBI U PELICHHUS 3a/1ay;
® 3HAaTh U NPUMEHATH 00a crnocoba moucka pemeHus 3aaad (0T TpeGoBaHMS K YCIOBHIO U OT
yCIIOBUS K TpeOOBaHUIO);
® MOJIETTMPOBATDH PACCYKACHUS TP MOUCKE PEIIEHHs 3a]1a4 C IIOMOUIbIO rpad-CXeMBI;
® BBIJIEJISITh OTAIlbl PEIICHNUS 3aJa4l U COJEP/KAHUE KAXI0T0 3TaIa;
® UHTEPIIPETUPOBATh BBIYMCIUTENIBHBIE pE3YJIbTAaThl B 3aJaye, MHCCIEN0BaTh IIOJIYyYEHHOE
pelIeHne 3a1a4n;
® QaHAJIM3UPOBATh BCEBO3MOXHBIE CHUTyallMM B3aUMHOTO pACIONIOXKEHHUS JBYX OOBEKTOB U
M3MEHEHHE MX XapaKTepUCTHK MPU COBMECTHOM JBHMKEHUH (CKOPOCTb, BPEMS, PACCTOSHUE) MPHU
pelieHNH 3a/ad Ha JABM)KEHHE JByX OOBEKTOB KaK B OJHOM, TaK M B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSX;
® JICCIIEZIOBATh BCEBO3MOJKHBIE CHUTYallMM IIPpM PELIEHUWM 3a7ad Ha JBUKEHHE IO pEKe,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCYETA;
® periaTh pa3HOOOpa3HbIe 330aYHN «HA YaCTH»,
e pemath U OOOCHOBBIBATH CBOE pEIICHHE 3a/1ad (BBIIENATh MAaTEeMAaTHYECKYyI0 OCHOBY) Ha
HaXO0XKJICHUE YaCTH YKCIa U YHUCIa M0 €ro YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA JIpo0OH;



® OCO3HaBaTh U OGBHCHHTB NACHTUYHOCTH 3a1a4 pa3HBIX THUIIOB, CBA3BIBAIOIINUX TpI/I BCIIMYHNHBI
(Ha pa60Ty, Ha HOKyT[KI/I, Ha ,Z[BI/DKGHI/IG); BBIACISATH OTHU BCIIMUYWHBI U OTHOILICHUA MG)K,Z[y HHUMU,
MIPUMEHATh UX TIPH PEIICHUH 3a]1a4, KOHCTPYHUPOBATh COOCTBEHHBIC 33/1a4l YKA3aHHBIX THIIOB.
B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:
® BEIJICIIATH MPU PEIICHUH 33249 XapaKTEPUCTUKUA pacCMaTpPUBAEMOM B 3a/1a4Ue CUTYaIlUH,
OTJIMYHBIC OT PEATBbHBIX (T€, OT KOTOPBIX a0CTPAarupOBAIKNCH), KOHCTPYHPOBATH HOBBIE CUTYAIIHH C
y‘-IéTOM 9TUX XapaKTepI/ICTI/IK, B 4aCTHOCTH, HpI/I peIJ_IeHI/II/I 3a1a4 Ha KOHI.[CHTpaL[I/II/I, y‘-II/ITBIBaTB
IUIOTHOCTD BEIIECTBA;
e pelaTh ¥ KOHCTPYUPOBATH 33J]a4d HA OCHOBE PACCMOTPEHUS PeaIbHBIX CUTYAIUi, B KOTOPHIX
He TpeOyeTcsl TOUHBIN BBIUNCIUTENbHBIA PE3YIIbTAT;
e pelaTh 3a/1a4M Ha JBMIKEHHUE IO PEeKe, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA.
Haruasanasi reomerpust
I'eomeTpuueckue purypsi
e II3Bi1€KaTh, MHTEPIPETUPOBATH U IPEOOPA30BHIBATH HH(POPMAITUIO O TEOMETPUUYECKHUX
¢burypax, npeACTaBICHHYIO Ha YepTekKax;
® 11300paxaTh U3ydaemble (PUTYPHI OT PYKH U C TIOMOIIHIO0 KOMITBIOTEPHBIX HHCTPYMEHTOB.
e I3MepeHus ¥ BBIYMCIICHUS
® BBINOIHITH U3MEPEHUE JJNH, PACCTOSHUHN, BEIMYMH YTIIOB, C TOMOIIbI0 HHCTPYMEHTOB IS
W3MEpEeHUil IINH U YTJIOB;
® BBIUUCIISATH [JIOLIAAH MIPSIMOYTOJIbHUKOB, KBAJAPAaTOB, 00BEMBI IPSIMOYTOJIbHBIX
napajuiesienune10B, Kyoos.
B noBceaHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPEIMETOB:
BBIYUCIIATH paCCTOSIHI/IH Ha MCCTHOCTH B CTaHI[apTHBIX CI/ITyaLII/IHX, Iiomaan yT-IaCTKOB
MPSIMOYTOJIbHON (hOPMBI, 00bEMBI KOMHAT;
BBIITOJIHATH HpOCTCfIHIPIC HOCTpOGHI/Iﬂ Ha MECTHOCTH, H€O6XOIII/IMI>I€ B peaHBHOﬁ KHN3HU,
OLICHUBATh Pa3Mepbl pealbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
HcTopusi MaTeMaTHKHU
XapakTepru30BaTh BKJIA]] BBIJAIONINXCS MAaTEMAaTHKOB B pa3BUTHE MaTEMaTHKU U HHBIX HAYUHBIX
o0yacTei.

Conepxanue y4eOHOro npeamera
5  KJjacc:

HarypajpHbie yncia ¥ IKaAbI(16 4.)

HarypanbHblil psig yucen u ero CBOMCTBa

HatypanbHoe uncio, MHOKECTBO HaTypalbHBIX YUCEN U €r0 CBOWCTBA, M300pakeHne
HAaTypAJIbHBIX YMCE] TOYKAMH Ha YUCIIOBOM NPAMON. Mcrionb30BaHne CBOMCTB HATypaIbHbIX
YUCell IIPU PELICHUH 3a4a4.

3anuch U YTEHUE HATYPaJIbHBIX YHCEIN

Paznuune mexay nudpoit u unciaoM. Ilo3unronHas 3anuck HaTypaaIbHOTO YUCIIA, TOMECTHOE
3HaueHue UUQPBI, pa3psiibl U KIACCHl, COOTHOLIEHHE MEXAY IBYMSI COCEJHUMH pa3psIHbIMU
€AVMHULAMU, YTEHHUE U 3alICh HAaTYPAJIbHBIX YNCET.

®durypsl B okpyxaromem mupe. Harisnnelie npeacrasieHus o GUrypax Ha INIOCKOCTH: MpsiMas,
OTpE30K, JIy4, yTOJ1, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. UeThIpEXyTOJIbHUK,
MPSIMOYTOJIBHUK, KBaApaT. TpeyroiabHUK, BUABI TPEYTOJbHUKOB. [IpaBuiibHbIE MHOTOYTOJIbHUKH.
N300paxeHne oCHOBHBIX reoMeTprueckux ¢puryp. BzaumHoe pacnonoxenue 1ByX MpsMbIX, TBYX
OKPYKHOCTEH, PSAMOU U OKPYKHOCTH. [[71MHa OTpe3Ka, JIOMaHOU. EMHULIBI U3MEpEHUs IIMHBI.
[TocTpoenne oTpeska 3a1aHHOM JUIMHBL. Buael yrinos. I'pagycHas Mepa yria. M3amepenue u
IIOCTPOCHHE YIVIOB € TIOMOLIBIO TPAHCIOPTHUPA.

OxpyrieHne HaTypaIbHBIX YHCEI

Heo6xoanMocts okpyrienus. [IpaBuio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHHUe HaTypallbHBIX YHCEN, CpaBHEHUE ¢ ynciom 0

ITonsiTHE O CPaBHEHUM YHUCEII, CPABHEHUE HATYPAIBHBIX YACEN IPYT C IPYTOM U C HYJIEM,
MaTeMaTH4ecKas 3allUCh CPaBHEHUH, CIIOCOOBI CPAaBHEHUS YUCEIL.



CJi0keHe M BRIYMTAHNE HATYPAJLHBIX Yyncea(214)

CrnosxeHue ¥ BBIYMTAHNE, KOMIIOHEHTBI CII0KEHUS U BBIYMTAHUS, CBA3b MEXKAY HUMH,
HaXO0XJAEHUE CYMMBI U Pa3HOCTH, U3MEHEHHE CYMMbI U Pa3HOCTH IIPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUS.

YMHOkKeHUe U ieleHHe HATYPAJIbHBIX Yncea(234)

YMHOKEHUE U JEeJICHNE, KOMIIOHEHTBl YMHOXKEHUS U I€TICHUS, CBA3b MEKIY HUIMH, YMHOKEHUE
U CJIO’KEHHE B CTOJIOUK, JIEJIEHUE YTOJIKOM, IPOBEPKA pe3yJIbTaTa ¢ IOMOUIbIO IPUKUAKH U
00paTHOro AEHCTBUSL.

IIepemecTUTENBHBIN U COYETATEIBHBIN 3aKOHBI CIIOKEHUS U YMHOXKECHUS, PACIIPEACIUTEIIbHBIN
3aKOH YMHOXXEHHS OTHOCHUTEJIBHO CI0XKEHHUsI, 000CHOBAHUE aJITOPUTMOB BBIITOJTHEHHS
apupmeTnueckux AeicTBuil. JleneHue ¢ OCTaTKOM Ha MHOXECTBE HaTypalbHbIX YHCEINI, CBOUCTBA
neneHus ¢ ocratkoM. [Ipaktudeckue 3a1auu Ha JEJIEHNE C OCTATKOM.

JLaomaay u 00beMpI(139)

[lepumerp mHOroyronbHuka. IlonsTre miomaau GUrypsl; eAMHUALBI K3MEPEHHS IIOIIA/H.
[Tnomans npsiMoyroibHUKa, KBaapaTa. [IpubamkeHHoe n3mMepeHue miomaau Guryp Ha
KieTyaToi Oymare. PaBHoBenkue Gurypsl.

Harnsimaeie npeactaBieHus 0 MPOCTPAHCTBEHHBIX GUrypax: Ky0, mapajuieenume, Ipru3ma,
nupaMua, map, cgepa, Konyc, muanaap. M3o0paxenne npoctpancTBeHHBIX huryp. [Ipumepsr
ceueHuil. MHororpanHuku. IIpaBuibHble MHOTOrpanHuku. IIpuMeps! pa3sepTok
MHOTOTPaHHUKOB, LIMJIMHPA U KOHYCA.

[Tonsitue o6bemMa; equuuilbl o0beMa. OObEeM MPSMOYTOJIBHOTO Mapasuieienumea, Kyoa

QObIKHOBCHHbIC APOOH(224)

Mo, gacTb, 1poOHOE YKCIio, A1podb. [poOHoe uncio kak pe3yabTaT aenenus. [IpaBuibHbie U
HEeTpaBUWJIbHBIE IPOOH, CMEIIaHHast TPo0b (CMEIIaHHOE YUCTIO).

3anuce HaTypaJIbHOTO YKCia B BUE ApoOu C 3aJaHHBIM 3HaMeHaTeNeM, peoOpa3oBaHue
CMENIaHHOW IpoOU B HEMPABWIIbHYIO TPOOb U HA0OOPOT.

[IpuBenenue npo0Oeii k o0iemMy 3HameHaTen0. CpaBHEHNE OOBIKHOBEHHBIX APOOEH.

CrnoxeHune 1 BbIUNTaHUE OOBIKHOBEHHBIX Apo0eil. YMHOXKEHNE U JefieHre 00BIKHOBEHHBIX
Tpooeii.

Apudmerrueckue AeUCTBUS CO CMEUIaHHBIMU JAPOOSMHU.

Apudmernueckue 1efcTBUS ¢ IPOOHBIMH YUCIAMH.

CuoxeHuen BLIYUTAHNE JeCATHYHBIX Apobeit (159

enast u qpobHast yactu aecsaTHUHOM Apodu. [IpeoOpa3zoBaHue NeCATUUHBIX IpoOeil B
00bIKHOBeHHbIE. CpaBHEHHE JAECATHUHBIX JIpoOel. Clio)keHUe U BBIYUTAHUE JIECITUYHBIX IpOOeH.
OxpyrieHue AecITUYHBIX APOOeH.

YMHo)keHue ¥ JIeJieHue IeCATUYHBIX JIP0o0eii(264)

[IpeobOpazoBanme 0OOBIKHOBEHHBIX Ipo0eii B necaTuunbie n1podu. Koneunsie n
0eCKOHEeUHbIEIeCATUYHbIE JPOOH.

Cpennee apupmeTrueckoe AByX yncen. M3o0paxeHne cpeiHero apupMeTudeckoro IByx
YUCell Ha YUCTOBOM MpsAMOM. Penienre npakTHyecKux 3aj1ad ¢ IPUMEHEHHUEM CPETHETO
apudmernyeckoro. CpenHee apupMeTHIecKoe HECKOJIBKUX YHCET.

HNHCTPYMEHTDI /LISl BRIYMCAeHU I ¥ u3mMepenuii(18u)

Mukpokanbkyisarop. [IoHdaTHe npornieHTa. Beiancinenne npoueHToB 0T YUCIIa U YKCIIa [0
M3BECTHOMY IPOLIEHTY, BbIpaK€HHE OTHOILIEHUS B MPOIIeHTax. Perenne Heca0KHbIX
MPAKTUYECKHX 3324 C TPOIICHTAMH.

IloBTOpenue yuedHOro Kkypca maremarnku(164)

Hecsatuunbie 1podu. Perenne ocHOBHBIX 3a/1a4. [Ipo1eHTHI.

6 xkaace:

Heanmocth uncea(204)



JlenuTenb U ero CBOKWCTBA, OOIINIA JEUTENb IBYX U O0Jiee Yrcen, HanOOIbIIHA 00Iuit
JIeNUTENb, B3aUMHO TIPOCTHIC YHCIIa, HAXOKICHIE HanbompIiero oodmero aenurens. KpatHoe u
€ro CBOICTBA, 00IIIee KpaTHOE IBYX U OoJiee yrcel, HAMMEHBIIee 001ee KpaTHOE, CIIOCOOBI
HaxO0’KJICHUSI HAUMEHBIIIETO OOIIEro KpaTHOTO.

CBOWCTBO IeTMMOCTH CyMMBI (pa3HocTH) Ha yucio. [Ipu3naku genmumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku genumoctu Ha 4, 6, 8, 11. JlokazarenbCcTBO MPU3HAKOB JCIUMOCTH. Perienue
MPAKTUYECKHUX 3a/1a4 C MPUMEHEHHEM MPU3HAKOB JACIIMMOCTH. PasioxkeHue yncia Ha MpocThie
MHOKHTEIIH

[IpocTeie U cocTaBHBIC YKCIA, pemeTo DpaTochena.

Paznorxenre HaTypaabHOTO YKCIIa HA MHOXKHTEIIH, PAa3JI0KEHNE Ha TIPOCTHIC MHOKUTEITH.
KonudgecTBo nenureneit uncia, aropuT™ pa3ioKeHUs YHCia Ha MPOCThIE MHOKHUTEIN, OCHOBHAS
TeopemMa apuPpMEeTHKH.

CrokeHye M BoIYUTaHKE Ip0o0eii ¢ pa3HBIMU 3HAMeHaTeasaMu(22yq

[IpaBunbHBIE M HETTPABWIIBHBIE IPOOH, CMEIIaHHas JPOOh (CMEIIAaHHOE YKCIIO).

Apudmernaeckue NeiCTBUS CO CMEIIAHHBIMU IpO0SMU. ApupMeTHUIECKHEe AEHCTBUS C
IpoOHBIMU YrciiaMy. CTIOCOOBI parioOHAIM3AIIUH BEIYUCICHUA U UX IPUMEHEHHUE TIPH
BBIIIOJIHCHUHU ICHCTBUM.

YmHoxkeHue v JiejieHne 00bIKHOBEHHBIX /IPo0eii(314)

YmuoxkeHnue npobdeit. Haxoxxaenue npodu ot umncna. Bzanmuo obparHbie yncia.
JlpoOHbIEe BBIpaKEHUSL.

OtHomenns u nponopunu(18y)

Macutab Ha riane u kapte. [Iponopuuun. CoiicTBa Nponopiuii, NpuMeHeHne NporopLuii
VMOTHOIICHHI NIPU PEIICHUM 3a1a4.

Pemenue 3ana4y Ha HaXOXAEHHUE YaCTU YMCIIA U YUCIIA IO €ro YacTH. Penienue 3ama4y Ha
IpOLEHTHI U Aoiu. [Ipumenenne nponopuuil npu peumeHuu 3aaad. Ipsmas u oOparnas
MIPONOPLUOHAIBHOCTb.

Iloa0KNuTEIbHBIE U OTPUIATEILHBLIC YU CJIA( 13‘-1!

N300pakeHue yncen Ha YMCI0BOI (KoopnHaTHOM) npsimoii. CpaBHeHHe uncen. Moayib
YHUCIIa, TEOMETPUYECKAs] MHTEPIPETALNs MOAYJIS yucia. [[efiCTBHS € MONO0KUTEIbHBIMU 1
OTPULIATEIILHBIMU YUCIIAMHA. MHOXKECTBO LIEJIBIX YUCEI.

CrokeHye M BLIYUTAHNE NOJ0KUTEIbHBIX U OTPHUIATEJILHDBIX yuce( 11‘1!

CrnosxeHue uncen ¢ TOMOIIbI0 KOOPAUHATHON npsimoit. CrioxkeHune
oTpuuaTenbHbIXxuncell. Berantanue. ClioxXeHHe 4icen ¢ pa3HbIMU 3HaKaMHU.

YMHOKEHHNE U JCJICHUE MOJIOKUTEJILHBIX U OTPUHATEJILHDLIX YU CeJ( 12‘{[

[TonsiTue 0 paunoHanbHOM uKcie. [lepBUUHOE MpencTaBIeHNE O MHOKECTBE PAlIMOHATBHBIX
yucen. JIeWCTBUST ¢  palMOHAIBHBIMM  YHUCJIAMH. YMHOXEHHUE TMOJOXHUTEIbHBIX U
oTpumnatenbHbIX uuced. CpaBHEHHE palMOHANBHBIX 4Hcel. CBOWCTBa apuPMETHUIECKUX
JIeHCTBUI.

Pemenue ypapuenuii(134

VYpaBHeHue, KopeHb ypaBHeHUS. PackpbiTrie ckoOok. [IpuBenenne mogo0HbIX
cnaraeMbiX. M3ydeHne anroputMa peleHusl ypaBHEHHN.

Koopaunarel Ha njockocTu(134)

Cronbuatble U KpyroBble nuarpamMmsl. M3Bieuenne nnpopmanuu u3 auarpamm. Mzobpaxenue
JMarpaMM I10 YUCIOBBIM JTaHHBIM. HaXxo)k/1eHre HeU3BECTHRIX KOMIIOHEHTOB apu(hMETHUECKUX
neiicTBuil. JlekapToBbl KOOpAMHATHI Ha MIIOCKOCTHU. [locTpoeHne ToukM 1o €€ KOopArHATaM,
OIpeJIeJIeHue KOOPAMHAT TOUKH Ha MJIOCKOCTHU. [IpecTaBienne JaHHbIX B BUIE TaOHL,
muarpamm. [loHsTHE O cilyyaitHOM onbITe M COOBITUH. [I0CTOBEPHOE M HEBO3MOXKHOE COOBITHS.
CpaBHeHnue maHcoB. Penienne KoMOMHATOPHBIX 3a/1a4 EpeOOPOM BapHAHTOB.



HroroBoe nopropenue (174)

JemumocTb uncen. JlelcTBus ¢ OOBIKHOBEHHBIMHU APOOSMU. OTHOIICHHS U MPOMOPIIUH.

PemenusiypaBueHui
TemaTH4eckoe NIVIAHMPOBAHUE 5 KJIACC

Ne Tema Kos-Bo yacos
1 HarypanpHble yncia u mKaibl 16
2 CroxeHue 1 BBlYUTaHHE HATYPaJIbHBIX YHCEI 21
3 | YMHOXeHHE U AeTICHUE HAaTypaIbHbBIX YUCET 23
4 IInomanu 1 00BEMEBI 13
5 OOBIKHOBEHHBIE IPOOH 22
6 | CnoxeHue u BEIYATAHHE IECITUUHBIX TpoOeit 15
7 YMHOXEHUE U JIeTICHHE AeCATUIHBIX ApoOei 26
8 WHCTpyMEHTBI [T BEIYHACIECHAN U H3MEPEHUN 18
9 IToBTOpEeHne yueOHOTO Kypca MAaTEMATHKH 16
BCETO: 170

TemaTH4eckoe MJIaHUPOBaHUe 6 KJacc

Ne Tema KoJj-Bo yacoB
1 JlemuMocTh uncen 20
2 CliokeHHue ¥ BBIYUTAaHUE APOOCH ¢ pa3HBIMU 3HAMEHATEIISIMHU 22
3 YMHOXKeHUE U iefieHne 0OBIKHOBEHHBIX ApOoOeit 31
4 OTHOWIEHUS U TPONOPLUUN 18
5 ITonokuTENnbHbBIE U OTPULIATEIBHBIE YU CIIA 13
6 | CnoxxeHue 1 BHIYUTAHUE TIOJIOKUTEIBHBIX M OTPHUIIATEIIbHBIX 11
qucen
7 | YMHOXEHHUE U IeJIeHUE MOJI0KUTEIbHBIX U OTPULIATEIbHBIX 12
YHceln
8 Pewenue ypaBHeHuit 13
®) Koopaunnats! Ha miiockocTu 13
10 | UroroBoe moBTOpEHUE 17
BCEIO: 170







