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IL1anupyembie pe3yabTaThI H3ydeHus y4eGHoro npeamera «Matemarukay. JIHIHOCTHEIE,
MeTalpeaMeTHbIC H IPEAMETHbIE Pe3YIbTATEI 0CBOCHHS
Kypca «MartemaTHka» B 5 - 6 Kiaccax.

IIporpamma 1103B0719€T NOOHBATHCA CIEAYIOMIMX PE3YILTATOB OCBOCHHA 06Pa30BaTENbLHOM
IporpaMMBI OCHOBHOT'O 0011ero o6pa3soBaHus:

JIMMHOCTHBIE:

1) OTBETCTBEHHOrO OTHONIEHHMS K YUEHHIO, TOTOBHOCTH M CHOCOGHOCTH 06y 4alonmixes K
CaMOPa3BHTHIO M CaMO0OPa30BaHHIO Ha OCHOBE MOTHBALHH K O0YYEHHIO H II03HAHMIO,

2) popMEpoBaHHa KOMMYHHKATHBHOH KOMIIETEHTHOCTH B OGIIEHHH U COTPYJHHYECTBE CO
CBEPCTHMKAMH, CTapIIMMHU H MIAAUMHA B 00pa30BaTENbHOM, yIeOHO-HCCHEN0BATENbCKOMH,
TBOPYECKOH M IPYTHX BHJAX NESATEIHHOCTH;

3) yMeHH4 SCHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MEICIIM B YCTHOM M IIACEMEHHOM peuH, IOHAMATh
CMBICI IIOCTABICHHOM 3a{a4yl, BEICTPAUBATh apryMEHTAIHIO, NPABOIUTD IPAMEPH H

KOHTPIPHAMEDEI,

4) nepBOHaYaJILHOTO NIPEICTABIICHAS O MATEMATHYECKOM HAyKe KaK cdepe JeToBeIeCKoM
NeATENBHOCTH, 00 3Tanax e€ pa3BUTHA, O €& 3HAYMMOCTH IS Pa3BUTHS LUBUIIH3AINH;

5) KPUTHYHOCTH MBIIUICHHUS, YMCHHUS PaClO3HABATh JIOTHYECKH HEKOPPEKTHBIE BHICKA3BIBAHHS,
OTJIMYaTh THIOTE3Y OT (pakTa;

6) KPEaTHBHOCTH MBIIUICHNS, HHAIIAATABBL, HAXO{YABOCTH, aKTHBHOCTH NPH PEIICHAH
apu(pMeTUIECKUX 3a/1aY;

7) yMeHMS KOHTPOJIHPOBATH MPOIIECC H Pe3yJIbTAT yueOHOM MaTeMaTHYECKOM IESTENbHOCTH;

8) opmupoBanus CIOCOGHOCTH K SMOIHOHAIFHOMY BOCHPHSTHIO MaTEMaTHIECKHX 0OHEKTOB, 3a/1a4,
peIICHUH, pacCy KAECHUH;

MeTanpeaMeTHbIe:

1) cnocobHOCTH CaMOCTOATENBHO MIAHUPOBATH ANBTEPHATABHEIE IIYTH JOCTHXKEHHS LENEH,
OCO3HaHHO BHIOHpaTh HauOoee 3¢ HeKTHBHBIE CIOCOOB! peleHHs YIeOHbIX U MO3HABATENLHEIX 337134,
2) yMeHHS OCYLIECTBIIATh KOHTPOJB IO 00pa3ily ¥ BHOCHTH HEOOXOAUMBIE KOPPEKTHBEI,

3) ciocoGHOCTH aJIeKBaTHO OLIEHABATH PaBUIHHOCTH HJIH OIMOOYHOCTE BHITOJTHEHHS YUeOHOM
3anaun, €€ 00 BEKTHBHYIO TPYJHOCTE B COOCTBEHHBIE BOZMOXHOCTH €& PEICHMST;
4) ymeHHs yCTaHABIMBAaTh IPAYUHHO-CIIC/ICTBEHHBIE CBA3H; CTPOUTH JIOTHYECKHE pacCyXICHH,
YMO3aKIIOUeHHs (HHIAYKTHBHBIE, IEAyKTHBHBIE H 110 aHAJIOTHH) H BBIBOJIBL

5) yMeHHMS cO3aBaTh, MPUMEHATE U NpeoOpa3zoBHBaTh 3HAKOBO-CUMBOIWIECCKUE CPEACTBA, MOAETH 1
CXEMBI JUIS pelIeHus yIeOHbBIX B II03HaBaTENbHBIX 3a/1a4;

6) pa3sBHTHS CIIOCOOHOCTH OPraHU30BEIBATH YISOHOE COTPYIHHYECTBO H COBMECTHYIO NESTEIBHOCTD C
yUHTENEM U CBEPCTHHKAMH: ONPEACIITh e, paclipeAeisTh PyHKITHH ¥ POJIH YIaCTHHKOB,
B3aMMOJICHCTBOBATh M HAXOAUTH OOIIMeE CIOCOORI paboTHI; yMeHHs paboTaTh B rpyiIe: HaXOJuTh
obIee peleHne U pa3permars KOHQIMKTH Ha OCHOBE COTVIACOBAHMA MO3UIMIA U yU&Ta HHTEPECOB;
CIyInaTsh napTHEpa; GOopMyIHpPOBATH, APTYMEHTHPOBATH M OTCTANBATH CBOE MHCHHE;

7) popmupoBanus yucOHOH 1 0OIIEN0Ib30BATENbCKOM KOMIIETEHTHOCTH B 00JIaCTH HCIIOJIb30BAHH
HHGOPMAHOHHO-KOMMYHHKAITMOHHBIX TeXHONOrHi (UK T-KOMITETEHTHOCTH);

8) nepBOHAYATBEHOrO NPEACTAaBICHN 00 HAEIX B 0 METOaX MATEMATUKH KaK 00 YHHBEPCATLHOM
S3BIKE HAYKHU U TEXHUKH;

9) pa3BUTHA CTIOCOOHOCTH BHAETH MaTeMaTHYECKYIO 3a1a4dy B APYTAX AUCLHUILIMHAX, B OKPYKAIOIIEH
JKU3HH;

10) ymeHHs HaXOOUTP B pa3IMYHBIX HCTOYHHKAX HHGOPMAIHIO, HEOOXOAUMYIO LIS PELICHHS
MaTeMaTHYECKHUX MpoOeM,

1 TIPEACTABIATH €€ B IOHATHOH (OpME; NPUHUMATH PELICHHE B YCIOBHAX HEMOJHON U M30BITOYHOM,
TOYHOH M BEPOSTHOCTHOM HH)OPMAIHH;

11) yMeHHs TOHUMATB U HCIIONIB30BATh MATEMATHYECKUE CPEACTBA HATJIAHOCTH (PUCYHKH, 9ePTEXKH,
CXEMBI H JIp.) AN WLTIOCTPaMK, HHTEPIPETAIINH, apTyMEHTAIIHH;




12) ymMeHys BEUIBHTATH THIOTE3H! IPH PElIEHAH yUeOHBIX 3314 U IIOHUMAHHS HeOOXOIUMOCTH HX
IIPOBEPKU;
13) noHMMaHKA CYITHOCTH AITOPHTMHUYECKUX IIPENNHMCAHMI M YMEHHA AeiCTBOBATD B COOTBETCTBHH C
IOPEANOKEHHBIM AITOPHTMOM;
14) yMeHHSs CaMOCTOATENBHO CTABATH LEIH, BHIGUPATh ¥ CO30ABaTh ATOPUTMEI I PELICHNS
y4YEOHBIX MaTEMaTHIECKHUX IPOGIIEM;
15) cnoco6HOCTH IITaHKPOBATh H OCYIIECTBIATH ACATEABHOCTD, HANPABICHHYIO Ha PEIICHHE 3339
HCCIIEIOBATENICKOTO XapaKTepa;
IIpeameTHbIE:
1) ymenus paboTaTh ¢ MaTEMAaTHYECKHM TEKCTOM (CTPYKTYpPHPOBAHHE, H3BJICUCHHE HEOOX0MUMOit
HH(OPMalMHK), TOYHO M TPAMOTHO BBIPaXkaTh CBOH MBIC/IH B YCTHOMN M MHCHMEHHOMN PeyH, IpHMEHSAS
MaTeMaTHYECKYI0 TEPMHUHOIOIHIO ¥ CHMBONMKY, HCHIOJB30BATH PAa3JIMIHEIE S3BIKM MATEMATHKH
(crmoBecHBIH, CHMBOIMYECKHH, rpaduyeckuit), pasBUTHS CIOCOOHOCTH 0GOCHOBEIBATE CYXIEHHH,
IPOBOAUTH KJIACCH(PHKAIIHIO;
2) Binanenns 6a30BbIM NOHSTHHHEIM allllapaToM:
HMETH [IPEACTABICHUE O YHCIIE, APOOH, IPOLEHTaX, 00 OCHOBHBIX T€OMETPUYECKUX 00bEKTaxX (TOUKa,
IIpsiMas, IOMaHasi, yroJl, MHOrOyroJIbHHK, MHOTOTPaHHHK, KPyT, OKPYKHOCTb, Inap, cdepa u mp.),
dopmMHpOBaHHS PENCTABICHAN O CTATHCTHYECKHX 3aKOHOMEPHOCTSX B PEAILHOM MHPE H Pa3IHIHEIX
criocofax uxX H3yYCHHUS;
3) yMeHHs BBIIONHATE aprMeTHIeCKHe peoObpa3soBaHus PallMOHAIBHEIX BEIPOKEHHIA, IPUMEHATD HX
JULS pelieHus y4eOHBIX MaTEMaTHYECKHX 3a/1a4 | 33/1a4, BOSHHKAIOIMX B CMEKHBIX YdeOHBIX
HpeaMeTax;
4) yMeHHs N0Nb30BaThCA H3YYCHHBIMH MaTeMaTUIECKUMH GopMytaMHu;
5) 3HaHM4 OCHOBHBIX CIIOCOOOB NPE/ICTABJICHHUA H aHAIN3a CTATUCTHYECKHX JaHHBIX; YMEHHS pelIaTh
3a7la4y ¢ IIOMOIIBIO Tepebopa BceX BO3MOXKHEIX BAPHAHTOB;
6) yMeHHS NPUMEHATH H3YYCHHbIC NOHATHS, Pe3yIbTaThl ¥ METOMBI IIPH PEIICHIH 3a/1a4 U3
Pa3IMYHBIX pa3/ie/IoB Kypca, B TOM YHCIIE 33[a49, HE CBOISIIMXCS K HENOCPEACTBEHHOMY ITPHMEHEHHIO
H3BECTHBIX aJITOPUTMOB.
BpinyCKHUK Hay4MTCcA B 5-6 Kijaccax (AJi8 MCNoOJ/b30BaHUA B NOBCEJHEBHOH JKM3HH H
of6ecnie4yeHUsA BO3MOXKHOCTH YCHEHIHOr0 NPOAO/KEHHA o06pa3oBaHHUA HA 6a3o0BOM
ypOBHe):
— omepupoBaTb Ha 06a30BOM YpOBHE MOHATHSMH: MHOXECTBO, OJJIEMEHT MHOXECTBA,
NOJIMHOXECTBO, IPHHAIE)KHOCTD;
— 3aJaBaTh MHOXXECTBa IEPEYHUCICHHEM HX 31EMEHTOB;
— HaxOJHWTh NEpeceyeHue, 0O beIUHEHHE, IIOAMHOXKECTBO B IPOCTEHINNX CHTYAITHAX.
B noBceaneBHOM *KU3HH H NPH H3yYeHHUM APYTHX NPeaMETOB:
— pacno3HaBaTh JIOTHUYECKH HEKOPPEKTHBIE BHICKA3BIBAHUS.
Yucaa: '
— onepupoBaTb Ha 0a30BOM YpOBHE NOHATHAMH: HATypajJpHOE YHCIO, IEJ0e YHCIIO,
OOBIKHOBEHHAs ApOoOb, AecATHYHAs po0b, CMEIaHHOe YHCIIO0, PAllMOHAIIBHOE YUCIIO;
— WCNONB30BaTH CBOMCTBA 4YuMCeNn W MpaBuia ACHCTBHM ¢ panMOHAIGHBIMH YHMCIAMH IIpH
BBIITOJIHEHUH BBIYUCIICHHIA;
— HCNONB30BaTh NpPH3HAKH IENUMOCTH Ha 2, 5, 3, 9, 10 npy BRNIONHEHWH BBIMHUCICHWH H
PELICHHAH HECTOXKHBIX 33134, .
—  BBIMOJHATH OKPYIJICHUE pallMOHANBHBIX YKCEN B COOTBETCTBHH C IIPaBUAJIAMU;
~ CpaBHHUBATh pallMOHAJIBHBIE YHCIIA.
B noBceaneBHo ’XHU3HH H NPH H3yYeHHUH APYTHX NPEeAMETOB:
— OLCHHBaTh PE3yJILTaThl BEIYMCICHUH IIPH PEIICHHH IIPAKTHYCCKHUX 3a1aY,
— BBIIOJHATH CPaBHEHHE YHCEN B PEAbHBIX CUTYaI[UAX;
— COCTaBJIATh YHCJIOBHIE BHIP@XEHHSA HpPH PELICHWH NMPaKTHYECKHX 3a/ad M 3a1a4 M3 JIPYyTHX
, y4eOHBIX IIPEIMETOB.
CraTucTnKa ¥ TEOPHsi BEPOATHOCTEI:
— IpeICTaBJIATH JaHHBIE B BUJIE TaOIIMI, qHarpamMm,




—  YHTaTh HH(YOPMAIHIO, IPEACTABICHHYIO B BUAE TAOHIIbL, JHATPAMMEL
TexcToBbBIE 3aXaYH:
— PpelaTh HeCIOKHEIE CIOXKETHBIE 3a/la4l Pa3HBIX THIIOB Ha BCe apUMETHYECKHE ACHCTBHUS,
— CTpOHMTh MOJEJIb YCJOBHA 3ana4d (B BHAE TabNUIBL, CXEMBI, DHCYHKa), B KOTOPOH JaHEI
3HAYEHUs JIBYX M3 TPEX B3AaMMOCBA3aHHBIX BEIHYHH, C HEJIBIO IOUCKA PEIIECHHAA 3aJa4H;
— OCYWIECTBIATHL CmOCOO NOMCKA PEINEHHs 3a7add, B KOTOPOM DAcCyXIEHHE CTPOUTCS OT
YCJI0BHS K TpeOOBAHUIO WIIH OT TpeOOBaHUA K ycnomuo
~ COCTaBIIATH IIaH pelllcHHUs 3a/1a4H;
—  BBLIEJATH 3Tallbl PEUICHHS 33Ja4H;
— WHTCPIPeTHPOBaTh BBIYMCIMTENBHLIE DPE3yJbTaThl B 3aadye, HCCIEAOBATh IONYYEHHOE
pelIcHuE 33134,
— 3HaTh pa3iH4ue CKOpOCTeH 00beKTa B CTOAYEH BOJIE, IIPOTHB T€YEHUS U [I0 TEYEHHUIO PEKH;
— penaTth 3a/iadd Ha HAXOXICHHE YACTH YHCJIa M YMCIA [I0 €r0 YacTH;
— pemaTe 3aja4yd Pa3sHbIX THINOB (Ha paGoTy, HA NMOKYIKH, Ha JBIKEHHE), CBI3BIBAIOIINX TPH
BEJIMYMHBL, BEIICIIATD 3TH BETHYHHBI H OTHOLICHUS MEXIY HUMM;
— HaXOXHTH MPOLEHT OT YKCIIA, YHCIO MO IPOLEHTY OT HETO, HAXOIUTH MPOLEHTHOE OTHOLICHHE
JBYX YHCEJI, HAXOAUTH IPOLCHTHOE CHIXKCHHUE WM NIPOLEHTHOE IIOBBIIIEHAE BEITHYHHEL
— pPemaTh HECJIOXKHBIE JIOTHYECKHE 3a1a9l METOAOM PACCy KICHHIA.
B noBcenHeBHOIl JKH3HA ¥ NPH H3YYEHHH JAPYTHX NPEAMETOB:
— BBIJBHIaTh TUIOTE3bl O BO3MOXHBIX NpEJENbHBIX 3HAYCHHAX HMCKOMBIX BEJIHYHH B 3a/a4e
(menarte NPUKUAKY)
Harasguas reoMeTpusi
I'eomerpnaeckue Gpurypot
— OIEpHpOBaTh Ha 6a30BOM ypOBHE MOHATHAME: PUTypa, TOUKA, OTPE30K, MpsAMad, JIyd, JoMaHad,
yroji, MHOTOYIOJBHHK, TPEYTOJBHMK M YETHIPDEXYTrOJMbHHMK, NPSIMOYTOJLHHK M KBajpar,
OKPY)XHOCTB ¥ KpYT, IIPAMOYTOJbHEI Napawienenune], Kyo, map. U3sobpaxare nzyuaemsie
GUTypHI OT PyKH B C IOMOINBIO TIMHEUKH H HUPKYJISL.
B noBceaHeBHOM XH3HH H NPH H3yY€HHH APYTUX NPeIMETOB:
— pemaTh OpakTHYECKHE 3a1a4i C IPUMEHEHHEM MPOCTEHIINX CBOMCTB QHryp.
H3mepenns u BLIMUCICHAS
— BBIIOJHATh H3MEPECHHE IJIMH, PacCTOSHHMH, BETHMYHH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB JUIS
HM3MEpEHHUH JUIMH U YIJIOB;
~  BBIMHUCIATH IUIOIAAH IPIMOYTOJILHUKOB.,
B noBcenneBHOM KU3HA | NPH M3yUEeHUH APYTHX NPEIMETOB:
— BBUHCIATH pAacCTOSHUS Ha MECTHOCTH B  CTAaHIApTHBIX CHTyalUiX, IUIOMIAIH
IpAMOYTOJILHHKOB; '
~ BBIIOJIHATH NPOCTEHINNE IOCTPOSHHUS H M3MEPEHUS Ha MECTHOCTH, HEOOXOAHMBIEC B PEAIbHOM
KU3HU.
HcTopus MATEMATHKH
— OIHCHIBaTh OT/C/IbHBIC BRLIAIOIIUECS PE3yIbTAThI, IOTyYCHHBIEC B X0O/€ PA3BHTHI MaTeMaTHKH
KaK HayKH;
— 3HaTh MpAMEpHl MaTEeMAaTHYECKUX OTKPHITHH M WX aBTOPOB, B CBA3H C OTEUYECTBCHHOH H
BCEMHPHOH HCTOpHUEH.
BhINYyCKHHK NOJIYYHUT BO3MOXXHOCTbh HAyYHThCA B 5-6 Kaccax (a1 o6ecneyeHus
BO3MO)>XHOCTH yCHIeIIHOr0 NPOAOJIKEHHS 06pa30BaHUA Ha 6a30BOM H yIJIyG6/IEHHOM
YPOBHAX)
JJiIeMEHTHI TEOPHH MHOXKECTB H MAaTEeMATHYECKOM JJOTHKH
— ONEpHpOBaTh MOHATHAMH: MHOXECTBO, XapaKTEpPHUCTHKH MHOXECTBA, 3JIEMEHT MHOXECTBA,
IyCTOE, KOHEYHOE ¥ OECKOHEYHOE MHOXKECTBO, IIOAMHOXKECTBO, HPAHAMJIEKHOCTB,
— OIpeneNaTh TNPHHAMICKHOCT 3JIEMEHTA MHOXECTBY, OOBCIUHCHMIO ¥ TEPECCUCHHIO
MHOXECTB; 3aJaBaTh MHOXECTBO C ITOMOINBI0 MEPEYHMCICHHS JJEMEHTOB, CIIOBECHOI'O
OIIHCAaHHMA.




B noBceHeBHOM KH3HH H IIPH H3y4eHUH APYTHX NPEIMETOB:
— DPacIo3HaBaTh JIOTHYECKH HEKOPPEKTHEIE BHICKa3hbIBAHHUS,
— CTPOHTH HEIIOYKH YMO3aK/IIOUCHMI Ha OCHOBE HCIIOJIL30BAHHUA [TPaBHII JIOTHKH.
Yucna
— ONEPHPOBATH MOHATHIMH: HaTypaJIbHOE YHCJIO, MHOXKECTBO HATypalIbHBIX YHCEL, 1IEJ0€ YUCIIO,
MHOXECTBO ILENBIX YHCE, OOBIKHOBeHHas ApoOb, AecATHYHAs Apo0b, CMEIIAHHOE YHCIIO,
palOHAIBLHOE YHCIIO, MHOXECTBO DallMOHAJIBHBIX HYHCEN, T€OMETPHYECKas HHTEPIPETAIHs
HATYPAJIbHBIX, HEJbIX, PAIIHOHAIBHBIX;
— TIOHMMATh ¥ OOBSCHATH CMBICII O3UIIMOHHOM 3alMCH HAaTypaJbHOTO YMCIIA;
— BBINOJHATh BBHIYHCJICHHA, B TOM YHCIE C HCHOJb30BAHHEM NPHEMOB palHOHAILHBIX
BBIYHCIIEHHH, 0O0CHOBBIBATH AITOPHTMEI BHIIOJIHEHHS JEHCTBHIA;
— HCIONIB30BaTh MPH3HAKHM IENUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMME ¥ npousBencHus
YUCeNl IPH BBITOJHEHHH BBHIYHCIICHUH M peINeHHN 3aa4, 000CHOBHIBATh MPH3HAKH JCTUMOCTH;
—  BBUIOJIHATH OKPYTIJIEHHE PallHOHAIBHBIX YHCEI C 3aJaHHOM TOYHOCTBIO;
— YIOpPSAOYMBATE YKCIIA, 3alIACAHHBIC B BUE OOBIKHOBEHHBIX M JECATHYHEBIX ApOGeEii;
— Haxoauts HOJ] u1 HOK w4ncen u ucnonp30BaTh HX NPH PEIICHHN 33/a;.
— OICPHPOBATH MOHATHEM MOZYJIb YHCIIA, TEOMETPHYECKAsS HHTEPIIPETALMS MOIY IS YHCIA.
B noBceaHeBHOI JKM3HH H NPH H3YYeHHH JPYTHX NPEAMETOB:
— TIPHUMEHATh IpaBHjia NPHOIHKCHHBIX BEMUCICHUM NPH PElICHMH NPAKTHYECKMX 3a1ad H
PELICHUH 33/1a4 JPYTUX Y4eOHBIX IPEIMETOB;
— BBIIOJIHATh CPABHEHHE PE3YJILTATOB BHIYMCIICHUH IPH PEICHHH NPAKTHYECKHX 3aJad, B TOM
YHCIIEe NPUONHKEHHBIX BEIYUCIICHHIA;
— COCTaBJIATh YMCJIOBBIC BBIP@XCHHS M OLCHHBATh HX 3HAYCHHUS IPH PEIICHHH MPAKTHYECKHX
3a7a4 " 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB.
YpaBHeHHs U HEPaBEHCTBA
~ OIEpHpOBaTh IOHATHAMH: PaBEHCTBO, YHCIIOBOE PABEHCTBO, YPABHEHHE, KOPEHb yYpPaBHEHHS,
peleHAE YpaBHEHHU I, YUCIIOBOE HEPABEHCTBO.
CraTHCTHKA H TeOpHSA BEPOSITHOCTEH
~ OIIEPHpOBaTh MOHATHSAMH: CTOJNIOUATBIE W KPYTOBHIE AMAarpaMMBbI, TaOHIBI JaHHBIX, CpelHee
apu(METHIECKOE,
— H3BJIEKaTh, HHGOPMAUHIO, IPEACTABICHHYIO B Ta0IHIAX, HA JHATPAMMAX;
—~ COCTaBJIATH TaOJHUIIBI, CTPOUTH AUArpaMMEI HA OCHOBE JAHHBIX.
B noBceaneBHO# *XKH3HH H NPH H3yYeHHH APYTHX PEAMETOB:
— H3BICKaTh, HHTEPIPETHPOBATH H mNpeoOpa3oBeBaTh HHGOPMANMIO, NPEICTABICHHYIO B
TablIMilax ¥ Ha JUarpaMMax, OTPaXkaloIIylo CBOMCTBA H XapaKTEPHUCTHKH PEATBHBIX IIPOLECCOB
H ABJICHHI.
TexcroBbIe 320a9K
— pemarh IPOCTHIE U CIOXHBIE 3aaul Pa3HBIX THUIIOB, a TAKXKE 3a4a4d NOBLIMNCHHON TPYIHOCTH;
— HCHOJIB30BaTh pa3HbIe KpaTKHUE 3alMACH KaK MOAEH TEKCTOB CJIOXKHBIX 3a/1a4 JI IIOCTPOCHHSA
MOMCKOBOH CXEMBI H pElICHUS 3a1a4;
— 3HaTh 4 IPUMEHATH 00a ciocoba MoHcKa peeHHs 3a1a4 (0T TpeOOBAHUA K YCIOBHIO H OT
yCIIOBHS K TpeOOBAHHIO);
— MOAENHPOBATH PACcCyKICHHS IPH MOUCKE PEIIECHHS 3a1a4 ¢ IOMOIIBIO I'pad-CXeMEr;
—  BBIJENIATH 3TaNbl PENICHUS 3aJ]aull B COJIEpXKaHUe KaXIOoro 3Tana;
— HHTEPHPETHPOBATH BEIYUCIUTENbHBIE Pe3yIbTATHI B 3a/1a4e, HCCIEAOBATh HOIyYCHHOE
pelIeHNE 3a1aun;
— AaHAJIN3HUPOBATh BCCBO3MOXKHBIC CUTYyAalHH B3aHMHOI'O pacnonoxcelmx ABYX 06’I>CKTOB n
H3MEHEHHE X XapaKTePHCTHK MPH COBMECTHOM JBHKEHHH (CKOPOCTbh, BPEMS, PaCCTOSIHHUE)
IIPH pelIeHHH 33/1a4 Ha ABHXXEHHUE IBYX OOBEKTOB KaK B OJJHOM, TaK U B IPOTHBOIIOIIOKHBIX
HanpaBJICHHUIX;
— HCCIEROBATh BCEBO3MOXKHBIC CHTyallMy IIPH PEIICHUH 33/1a4 Ha JABMXKCHHE IO peke,
paccMaTpHBaTh pa3Hble CHCTEMBI OTCUETA;




~ pewaTh pa3sHOOOpa3HbIe 33/1a9H «HA YaCTHY,

~ pemars H 000CHOBBIBATh CBOE PELICHAE 3a/1a4 (BBIIEIATE MATEMaTHYECKYIO OCHOBY ) Ha
HaXO0XXICHHUE YaCTH YKCJIA U YKCJIA TI0 €r0 YaCTH HAa OCHOBE KOHKPETHOrO CMEIC/A JpoGH;

— OCO3HaBaTh U OOBACHATE HICHTHYHOCTH 33]1a4 Pa3HEIX THIIOB, CBA3HIBAIOLIMX TPH BEIHIMHEL
(#a paboTy, Ha NOKYIKH, HA ABHKCHHAE); BHIACIATH 3TH BEJJUYMHE! ¥ OTHOMIEHHS MEXLy HAMH,
NIPAMEHATH HX IPH PEIICHHH 3a/1a4, KOHCTPYHPOBaTh COOCTBEHHEIE 3a[]a4d YKA3aHHEIX THIIOB.

B noBceqneBHOM KH3HH H IPH H3YyIeHHH APYIHX NPEIMETOB:

— BBUIENATH NPU PEINCHWM 34134 XapaKTEPHCTHKHM paccMaTpuBacMod B 3ajade CHTYaluH,
OTIMYHBIE OT pealbHBIX (T€, OT KOTOPBIX aOCTparMpOBalHCh), KOHCTPYHPOBATH HOBEHIE
CHTyalldH ¢ YYETOM OJTHX XapakTepUCTHK, B YaCTHOCTH, INPH pEUICHHHM 3a]a4 Ha
KOHIEHTPAIMH, YYUTHIBATH TUIOTHOCTD BEIECTBA;

— pelarh U KOHCTPYHPOBATh 33/1a44 Ha OCHOBE PaCCMOTPEHHS PEATBHBIX CHTYAllHii, B KOTOPHIX
He TpeOyeTCs TOYHBIH BEIMUCIUTENBHEIN pe3yIIbTaT;

— PpemIaTh 337a4M Ha JBHXKCHHE IO peKe, pacCMaTpHBas pa3Hble CHCTEMBI OTCYETA.

Harnagnas reomerpus
I'eomerpuyeckne dpurypsr

— H3BJIEKaTh, MHTEPIPETHPOBaTE H INpeoOpa3oBbIBaTh HHPOPMAIHMIO O TE€OMETPHYECKHUX
¢urypax, IpeacTaBIeHHYIO HA YepTeKax;

— H300paxars H3ydaeMble (PUTYPhI OT PYKH H € IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

H3mMepenns U BbIYHCICHAS

— BBINOJHATh U3MEPEHME [UIMH, PACCTOSHUH, BEIWYMH YIJOB, C MOMOIIBIO MHCTPYMEHTOB IS
H3MEPEHHH JUIMH H YIJIOB;

— BBYHCIATH IUIOIIAAM  IOPAMOYTONBHAKOB,  KBaJpaToB, OOBEMBI  MOPSMOYTOIBHBIX
napajuieNienunefoB, KyOos.

B noBcenneBHOM XH3HA H NIPH M3y9eHHH APYTHX NPEeIMETOB:

— BBIYHCIATh PACCTOSIHMS Ha MECTHOCTH B CTaHAAPTHBIX CHTYalMAX, IUIOIAAH YYaCTXOB
IPSIMOYTONIbHOM POPMBI, 0OOBEMEI KOMHAT;

~  BBIOJHATE IPOCTEHIINE [TIOCTPOCHHU HA MECTHOCTH, HEOOXOAUMBIE B PEAIbHOM JKH3HML,

— OLCHHBATh Pa3MEPhI peaTbHBIX 00BEKTOB OKPYKAIOIEro MHApA. '

HcTopus mareMaTHkn

— XapaKTepH30BaTh BKIAJ BBHIJAIOIIMXCS MATEMAaTHKOB B pPa3BHTHE MaTeMaTHKH M HHBIX

Hay4YHBIX o0yiacTel.

Conepxanne npeamera «MaTtemaTuka» B 5 — 6 kiaccax.

Harypaabnbie uncia 4 HYJIb
Harypanensiii paj aHces B ero cBoicraa
HarypanbHoe 4uciio, MHOXKECTBO HATyPaIbHBIX YHCEN U €r0 CBOHCTBA, H300pakeHHEe HATY paTbHBIX
gyceN TOYKaMH Ha YUCIIOBOH npsaMoii. Mcronp3oBanne CBOMCTB HaTYpaJIbHBIX YHCETl B PEIICHUN
3ajad.
3anuch H YTeHHE HATYPAJBLHbLIX YHCEJ
Pazmune Mexay mudpoit u yncioM. I1o3uIHOHHAs 3aIIHCh HATYPATBHOTO YHCIIA, IOMECTHOE
3HaYeHHE UPPHL, pa3psabl U KIacChl, COOTHOIIEHHAE MEXIY JABYMS COCEJHHMH Pa3psIHbIMH
€IMHHLIAMH, YTEHHE H 3allHCh HAaTYPAIBHEBIX YHCEN.
OxkpyriieHne HaTYpaJIbHBIX YHCEJ
HeobxoaumocTs okpyrienus. [1paBuio oKpyIJIeHHs HATYpAIBHBIX YHCE.
CpaBHeHHe HATYPAJBHBIX YHcea H YHcaa (
[TonsTHE O CPABHEHMH JBYX HCEJl, MATEMATHYECKAS 3AlIACH CPABHEHHMH, CIIOCOOBI CPABHEHHSA IHCEIL.
AelicTBHE ¢ HATYPAJIbLHLIME YHCJIAMH
CrnoxeHHe U BEIMMTaHHE, HX KOMIIOHEHTHI, CBA3b MEXXTy HUMH, HAX0XKICHHE CYMMBI H Pa3HOCTH,
HM3MEHEHHE CYMMEI ¥ Pa3sHOCTH NIPH U3MEHECHUHN KOMIIOHEHTOB CHOXXCHHUSA X BRIYUTAHHS.




YMHOXEHUE U [ENCHHE, UX KOMITOHEHTHI, CBA3b MEXTy HUMH, YMHOXKCHHE H CIIOXKEHHE B CTOJIOHK,
ACTICHHE YTOJIKOM, IIPOBEPKA pe3yJIbTaTa ¢ IOMOUIBIO IPHKUAKH B 00paTHOro AeHCTBHS.
IlepeMecTUTENBHBIM M COYETATENBHBIN 3aKOHBI CIOKEHHS M YMHOXKEHHS, pacnpenenuTeNnbHEIN 3aKOH
YMHOXEHHS, 000CHOBaHHE AITOPHTMOB BEINOIHEHNUS ACHCTRHIA.
CreneHb ¢ HATYPAILHBIM IOKA3ATE/IEM
3anuch IMCna B BUAE CyMMBI pa3paIHBIX CIIAraeMbIX, HOPSOK BHIIONHEHHS AeHCTRHI B BHIPOKEHHSX,
CoZiepKallMX CTeNeHb, BEMMUCIICHHE 3HAYCHUH BEIPaXKEHUH, COAEPKAIIUX CTEIECHE.
Yuc10BbIE BHIPAXKEHHS
YHrcnoBoe BEIpaKCHUE U €70 3HAYCHME, TIOPSOK BHIIIOJIHEHHS JeHCTBH.
Jenenne ¢ ocraTrkom
Jenenne ¢ octatkoM H 6€3 OCTaTKa Ha MHOXECTBE HATYPAIbHEIX YHCEII, CBOMCTBA JETICHHS C
octatkoM. [IpakTHyeckue 3a1aun Ha JEICHUE C OCTATKOM.
CsoiicTBa M IPA3HAKH JeJIAMOCTH
CBOMCTBO JETMMOCTH CyMMBI (pa3sHoCTH) Ha 4uciio. IIpa3Haky JeMHMOcTH Ha 2, 3, 5, 9, 10.
O6ocHoBaHKe IPA3HAKOB JETHMOCTH. Pellenne mpakTHIecKuX 3a1a4 ¢ MpAMEHEHHEM IPA3HAKOB
JETAMOCTH.
Paznoxenne anciia Ha NPOCThi€ MHOXKHTEIH
IpocTsie ¥ cocTaBHBIE YHCIa, pemeTo parocdeHa.
Pa3jioxeHue HaTypalnbHOTO YHC/la Ha MHOXHTEIH, Pa3JIOKEHHE Ha IPOCThIE MHOXHTeMH. KoaudecTso
JeUTENEH YUCIIa, IPOLECC Pa3IOKECHUS Ha MHOXKHUTENH, IpeACcTaBeHre 00 OCHOBHOM TeopeMe
apu(pMeTHKH.
AnreGpanveckue BoIpaKeHHs
Hcnone3oBanue 6ykB s 0603Ha4eHUS THCENT, BRIYHC/ICHAE 3HAYEHUA are0pandecKoro BRIPaXKEHH,
MIPUMEHECHHE ANreOpanyecKiX BRIPAXKEHHH 1A 3aMUCH CBOMCTB apH(PMETHUECKUX JEHCTBHIA,
npeoOpa3oBanye areOpanyecKuX BHIPOKEHHH.
Ile.ﬂu're.ﬂn H KpaTHble
Jenurens 1 ero cpoiicrsa, o0mui AeIuTENs, HAHOOIBIINK 00K NEUTENH, B3aUMHO IPOCTEHIE
qucna, HaxoxaeHne Hanbonbmero obmero aenutens. KpatHoe u ero cBoiicTea, o0mee KpaTHoe,
HauMeHbIIee obIee KpaTHOe, CIoCOObI HAXOXIEHHAA HANMEHBINETO OOLIEro KpaTHOTro.

JApobu
OG6bIkHOBEHHDIE APOGH
Houns, 9acTsb, xApobHOE Yrcio, ApoOs. JIpoOHOE YHCIIO KaK pe3ysbTaT aefieHus. [IpaBuibHbIe 1
HETpaBHJIbHBIE JPOOH, CMEIIAHHOE YUCIIO.
3anuchk HaTypaJIbHOTO YKMCIIa B BUAE ApOOH C 3aaHHBIM 3HAMEHATeJIeEM, TpeoOpa3oBaHie CMEIIAHHOTO
9YHCJIa B HENMPAaBHIBHYIO ApoOBs H HA00OPOT. -
[Mpusenenue apobeit x 06meMy 3HaMmeHaTemo. CpaBHeHHe OOBIKHOBEHHBIX podeii.
CnoxeHne U BEIMUTAHHE OOBIKHOBEHHBIX pobeil. YMHOXEHHE U JIeIeHAe OOBIKHOBEHHBIX JIpobeii.
PacnpenennTenbHBIN 3aKOH YMHOXCEHHS.
ApndmMernyeckue ACHCTBHS CO CMEINAHHBIME YHCTAMH.
Pa3Hpie npreMbl BRIIOJHEHAS JEHCTBUH ¢ XpOOHBIMH YHCIIAMH.
CnocoOb1 panmoHaM3anuA BEIYUCIICHUH U HX IPUMEHEHHE IIPH U3YYeHHH MaTeMaTHKH.
JecaTuunbie Jpodn
Ilenas u npoGHas 4acTs AecATHYHOI qpodu. [IpeobpasoBanue necaATHUHBIX 1pobeii B OOBIKHOBEHHEIE.
CpaBHenne necsTHIHbIX ApoOeli. ClioXeHHe U BRMUTAHUE AeCATHIHBIX Apobeii. Oxpyrierue
JECATHYHBIX qpo0eil. YMHOXECHHE H AeTeHne NecaTHIHbIX pobeii. [IpeobGpaszoBanie 0OBIKHOBEHHBIX
npobet B aecatuynble Apobu. KoHeunblie 1 6eCKOHEUHBIE IECATHYHBIE JPOOH.
OTtHomeHAe ABYX YHCEN
Macmra6 Ha mnane u kapre. [Iponoprun. Cpoiicta mpomopuuii, IpMMeHEHHE IIPONOPLHI U
OTHOIICHHUH [IPH peICHUH 3a1a4.
ITponenTn! '
Brruncnenne nNpoeHTOB OT YHCJa M YUCJIa 0 U3BECTHOMY IPOLIEHTY, BRIPAXKEHHE OTHOIICHHA B
mporeHTax. Peinenne npakTHIecKUX 3a1a4 € NPOLCHTaMHU.
JAnarpamMmmnl




Cron6yatsie ¥ KpyroBbie AuarpaMMsl. [3Bneuenue nadopmanuu u3 auarpamm. Uzo6paxenne
A¥arpaMM MO YHCJIOBBIM JAHHBIM.

PanmonajabHbIe YHCAA

To/10XKHATeILHBIE H OTPHIATENLHLIE YHCAA

W3o06paxkenne Yrcen Ha YUCIOBOM NpsaMoii. CpaBHeHHe urcesr. Mooy b 4kciia, reoMeTpHYecKast
UHTEpIpeTalys MOXY s Yucna. JIeHCTBHS C ONOKUTENLHBIMY B OTPUANIATEIILHBIME YHCIIAMH.
MHoxecTBO Hesbix ducel. JleHCTBHSA ¢ paoHATBHEIMHA unciamMi. [IpeacTaBiieHne JaHHBIX B BAZE
tabmun. [loraTre o ciyyaiinoM onbite u COOBITHN. JIOCTOBEPHOE ¥ HEBO3MOXKHOE COOBITHS.
CpaBreHue mancos. Penmenne koMOMHATOPHBIX 3aaa4 mepe6oOpOM BapHAHTOB.

Pemenve TekcTOBBIX 32524

Eaunnub! H3mepennii:

Jlnuna, momans, 066EM, Macca, BpeMs, CKOPOCTh, a TaK e 3aBHCHMOCTH MEX]LY BEIMYMHAMH.
3aBHCHMOCTH MEX/y BeTMYMHAMHU: CKOPOCTb, BPEMS, PaCCTOSIHHE; IIPOH3BOAUTEILHOCTD, BPEMS,
paboTa; eHa, KOJIHYEeCTBO, CTOUMOCTH H JIp.

3anaun Ha Bce apadmeTHYeCKHE AeiicTBHA

Penrenve apudMeTHIeckuM METOIOM IPOCTHIX 3a/iad ¥ 3384 MMOBLIIEHHOM TPYAHOCTH.
Hcnionp3oBanne TabIIuII, CXeM, YepTexel, APyruX CpPelCTB NPEACTaBIeHHs JaHHEIX [IPH PEIICHHHA
3aJauu,

IInan u sTans! pemeHus 3agaud. Ananu3 pemeHus. [IpoBepka pemnenus, mpoBepka 00paTHbM
JeliCTBHEM.

Pemenue 3axa4 Ha qBHXeHHE H padoTy

AHann3 BO3MOMKHBIX CHTyaIlHil B3aHMHOT'O PacIioIoKeHUA 00bEKTOB IIPH MX JBHXKECHHH,
COOTHOIICHHS 0GBHEMOB BEIIOJIHIEMBIX paboT IPH COBMECTHOIM pabore.

Pemenne 3ana4 Ha HaXOXKACHUE YACTH YHCIIA M YHCIIA [TO €T0 YaCTH.

Pemenne 3ana4 Ha mpoueHTs!. [IpuMeHenne mponopnuii pH pelneHHH 3a1ad.

Jlornueckue 3axaun

Pemmenue noruyeckux 3a1ad. Permenue JOru4ecKux 3aa4 ¢ MOMOIIBIO rpad)MKOB, TaOJIHIL.
DJIeMEHTBI reOMeTPHH HJIN HATJIS{HAN FeOMeTpUs

Ourypsl B OKpykaiomeM MHupe

durypa Ha IUIOCKOCTH U TeJIo B ipocTpancTBe. Popma, pasmep. Touka, oTpe3ok, mpsaMas, JIyd,
JoMaHad, yroi. Jinuaa otpeska. FisMepeHne oTpe3koB, eIHHULEI H3MepeHHs. | paxycHas Mepa yria,
U3MEPEHHE YIJIOB TPAHCIIOPTHPOM, EAMHHIEI u3MepeHus. [loHsaTue o wiomanu Gpurypsr u 066éme
Tena. MisMepenne niomazeii ¢ momMosio naterkd. OTHOIIEHHE JIHH, IUIoianeii, 005EMOB.
M=roroyronpHukK. TpeyrolbHUK H 9eTBIPEXYTOJBHUK, IPAMOYTOJIBHUK H KBagpar. OKpYy>KHOCTh H
KpyT, UEHTP B pandyc. [IpaMoyropHEL napaiieienunes, Ky6, map, IMpaMua, UIHHP, KOHYC.
Brraucrienye 1miomany npsAmMoyroinbHuka. Berancnenne 06b€Ma MpaMOYToJIbHOTO NapajLieNennnesa.
JlHa OKpY>KHOCTH M IUIOLIAAb Kpyra. Pemenne npakTHueckux 3a1a4 ¢ IpEMEHEHUEM IPOCTEHIUX
cBoiictB puryp. IlonsTre o pasenctBe puryp. LlenTpaibnas, oceBas M 3¢pKalbHass CHMMETPHH.
N300paxeHrne CHMMETPUIHBIX QHTYD.

Temarnueckoe nanHpoBaHHe (pacnpenejienne y1eGHbIX 9aCOB M0 pa3feiaM NPOrpaMmsl).

S knacc (175 gacoB)

Ne OcHoBHOE coepxanue Koa.
qac
1. HartypaJjbHbIe 1HCJIA H HYJIb. 49
1.1 HartypajibHbI psii 9ACeJI H €ro CBoficTBa. 4

HarypanpHoe 4HClI0, MHOXKECTBO HATYyPANBHBIX YHCEN M €r0 CBOHCTRA,
H300paskeHNe HaTypaJbHBIX YMCENI TOYKAaMH Ha YHCIOBOMH npamoii. Mcrions3oBanue
CBOHCTB HaTypaJIbHBIX YHCE] B PEHICHHH 3aAa4.




1.2

3anuch H YTeHHE HATYPAJILHBIX YHCEL.

Paznuane Mexnay nudpoit u uncnoM. [osumoHHas 3auCch HaTy paJILHOTO
9HCIIa, TOMECTHOE 3HaYeHUE UG PEI, Pasps/bl ¥ KJIACCH, COOTHOIIEHHE
MEXAY JBYMS COCETHHMH Pa3psHBIMH €JHHUIIAMH, YTEHHE H 3allUCh
HaTypaJIbHBIX YHCEIL.

1.3

Oxpyriienne HATYPAJBHBIX YHCE
HeobxonumocTh okpyrieHus. [IpaBuiio OKpyriieHUs HATyPAIbLHBIX YHCEL.

14

CpaBHeHHE HATYPAJIBLHBIX YHCE]T ¥ YHcaa
ITonaTHe 0 CpaBHEHHH IBYX YHCEN, MATEMAaTHIECKas 3alIUCh CPAaBHEHHIA,
C1iocOOBI CPAaBHEHHUS YHCETL.

1.5

JelicTBHA ¢ HATYpaJbHBIMH 9HcaamMu. CJI0OKEHHE U BEIMUTAHUE, HX
KOMIIOHEHTHI, CBA3h MEXKIYy HUMH, HAXOXKICHUE CyMMBI ¥ Pa3HOCTH,
H3MEHEHHE CYMMBI ¥ pa3HOCTH NIPH U3MEHECHHUH KOMIIOHEHTOB CJIOXKCHHS H
BEIYUTAHHS.

YMHOXEHHUE U JIeNICHUE, HX KOMIIOHEHTE], CBA3b MEX/Y HHUMH, YMHOXEHHE H
CIIOXKCHHE B CTOJIOMK, IEJIEHUE YIONKOM, IPOBEPKA PE3YJILTATA C IOMOIIEIO
NIPUKHMIKA ¥ 0OpaTHOrO JeiicTBus. [lepeMeCTHTENBHEIN U COYeTATEILHBIH
3aKOHBI CJIOJKCHHS H YMHOJKEHHUS, pacpee/IUTENbHbIN 3aKOH YMHOXEHHA,
000CHOBaHHE ANTOPHUTMOB BEITONHEHUS NCHCTBHIA.

18

1.6

CreneHb ¢ HATYPAJBHBIM MOKA3ATEIEM.

3anuch YHCIa B BUAE CYMMBI Pa3psAaHbIX CIaraeMBbIX, IOPAAOK BBIIONHECHUS
JICHCTBHH B BEIDQXXCHHSX, COAEPKAIMUX CTEIICHb, BEIMHCIICHUE 3HAYCHHH
BBIPXKCHHI, COAEPXKAIIUX CTENIEHb.

1.7

YnciaoBble BHIPAKEHHS.
YucoBoe BEIpaXCHUE U €70 3HAYECHHE, MOPAAOK BEITOTHEHUS e CTBHA.

1.8

JeJieHHE ¢ 0OCTATKOM

I[CJICHHC C OCTaTKOM U 0€3 0CTaTKa Ha MHOXKECTBE HaTypaJIbHBIX YUCCII,
CBOMCTBA JEJICHHSA C OCTATKOM. Hpax’mqecme 3aa49M Ha JCIICHUEC C
OCTaTKOM.

1.9

Pa3znioxenne 4ACIa HA NPOCTbIE MHOKHTEIH.

IMpocTeie u cocTaBHBIE YKCIa, pemeTo DpaTocheHa.

PasnoxxeHne HaTypaJIbHOTO YKCIIa Ha MHOXKHTEIH, pa3fIoXKeHHe Ha IIPOCThIe
MHOXHTENH. KonuyecTso femmreneii uncna, npouecce pa3ioKeHHS Ha MHOXKHTEIH,
npeacTasieHue 06 OCHOBHOH TeopeMe apH(METHKH.

1.10

CaoiicTBa H NPH3HAKH JeTHMOCTH.

CBOICTBO AE/TMMOCTH CyMMBI (pa3HocTH) Ha gucio. [Ipy3Haku AenMMOCTH Ha 2, 3,
5,9, 10. O6ocHOBaHHE MPU3HAKOB AETHMOCTH.

Jenenue ¢ ocTaTKOM M €3 OCTaTKa Ha MHOXKECTBE HAaTYPaJIbHbIX YHCEJl, CBOHCTBA
JIeJICHAA C OCTaTKOM.

2. Jlpo6n.

35

2.1

O6bikHOBeHHBIE APoOH. OCHOBHOE CBOIiCTBO APOOH.

Houns, 9actb, Apo6HOE YKcio, ApoOb. JIpo6HOE YUCIO KaK pe3yJIbTaT JeICHHS.
IIpaBunbHEIE N HETIpaBIIIbHBIE APOOH, CMEIIaHHOE YHMCII0.3alHCh
HaTypaJIbHOTO YACJIA B BHJIE ApoOH ¢ 3aJaHHEIM 3HAMEHATEJIEM,
npeoOpa3zoBaHie CMEMIAHHOTO YHCIIA B HEMPABUIBHYIO ApoOb H HA060pOT.
IIpuBeaenue apobeii k 06meMy 3HameHaremo. CpaBHEHHE OOBIKHOBEHHEIX
apobeii. CrioxeHue U BEIMATAHUE OOLIKHOBEHHBIX ApoOeii.

YMHOXEHHE U JieleHie 0OBIKHOBEHHBIX Apobeii. PacnipenienuTensHbI 3aK0H
YMHOXeHHA. AprupMEeTHIECKHE JSHCTBUA CO CMEIIAHHBIMH YHCIIaMH.

Pa3mrie mpHeMBI BEIIOIHEHUS AeHCTBHH ¢ ApOOHBIMH YHCIIaMH.

Croco0BI paliHOHAIIM3AlMH BEIYUCIICHHH H UX IPUMEHEHHE IIPH H3YYEHUH
MaTeMaTHKU.

47




22

JAunarpaMmbl.
Cron64arsie ¥ KpyroBeie uarpaMmel. Fizsneuenue uadopManun us
Juarpamm. M3o6paskeHue JuarpaMM 110 YHCIOBBIM JAHHBIM.

3. HarasigHasi reoMeTpas

29

3.1

Jianun.
JIvany Ha mitockocTu. [IpsMas,oTpesok. Jnuua orpeska. OKpYKHOCTb.

32

MuoroyronbHHK.
¥Yron. OcTpsie, Tynsle U NpsAMble Ykl Fi3MepeHHe u IOCTPOSHHE YIIIOB C
IOMOIIBIO TPAHCIIOPTHPAa. MHOrOYTrOJILHUKH.

33

TpeyroibHHAKM H 9eTHIPEXYToJbHAKH TPEyroJbHUKH M UX BHIBIL.
[psmoyroneruk. [lnomans. Expauim! mwiomany. ITnomans npaMoyrojasHUKa.
PasencrBo duryp.

34

MHuororpanHuKH.
Muororpannuku. [psmoyronsueiii mapaenenunesn. Ky6. [Tupamuna.
Pazpeprku.

4. Pemenne TEKCTOBBIX 3aga4d

42

4.1

3agaqun Ha Bce apudMeTHIECKHE IeiiCTBHSA

Pemenue apapMeTHIeCKHM METOIOM MPOCTHIX 334 U 3a/1a4 MOBBIIEHHOM
TpyanocTH. Micmons3oBanye Tabiui, cxeM, yepTexeil, APYrux CpeacTB
NpEJCTaBJICHAS JAHHEBIX IIPH PEINCHUM 3aa4H,

IInan u 3Tans! pemeHns 3aqaun. AHamu3 pemeHus. [IpoBepka penieHus,
IpOBepKa OOPATHBIM JEHCTBHEM.

30

4.2

Ennnnnst u3mepeHuii:

Jmea, romans, 065EM, Macca, BpeMs, CKOPOCTb, a TaK K€ 3aBHCAMOCTH
MEXIY BeITHIHHAMH

3aBHCHMOCTH MEXIY BEIMYUHAMHU: CKOPOCTH, BPEMH, PACCTOSIHHE;
IIPOHM3BOJUTENBHOCTD, BpeMs, paboTa; ieHa, KOJIHIEeCTBO, CTOMMOCTD H JIp.
Pemenue 3aaq Ha ABHKEHHE U paboTy

AHani3 BO3MOXHEIX CHTyallMi B3aMMHOTO pacIoN0XEHHA 00BEKTOB NPH HX
JBI)KCHHH, COOTHOIIEHUA 0OHEMOB BEINONHAEMBIX paboT mpH COBMECTHOM
pabore.

Pemenue 3aa4 Ha Hax0X/ICHHE YaCTH YHCJIA M YUCIIA IO ero YacTH.

12

TemaTngeckoe nanHpoBanHe (pacupeneieHne Y4eGHBIX 9ACOB MO PA3AEIAM HPOrPaMMBI).

6 xnacc (175 uacos).

| Ne [Ocnonnoe coeprKaHHe | Kot uac
1. PanmonaabHbIE YHCIA 40
1.1 | IHonoxkuTeNBbHBIEC H OTPHLIATEIbHBIE YHCIA 32
M3o0paxkeHue qucen Ha YMCIOBOH npsamoit. CpaBHEHUE YHCeN.
JlelicTBHS ¢ OJIOXKUTEIBHBIMH H OTPHLATENFHBIMH YHCIIAMH.
MHo03€eCTBO NEJBIX YHUCEIL.
CpaBHEHHUE PallHOHAIBHBIX YUCEIL.
JleficTBUs ¢ pallMOHAILHBIMH YHACIIAMH.
Monyis unicia, reoMeTpHUeCcKasi HHTEpIpETanus MOIYJIS YHCIIa
1.2 | KomOnnaropuka. Ciryuaiinbie coObITHS. 8
IIpencraBnenuie qaHHBIX B BUae Tabmui. [loHsTHE O CIy4alfHOM OIBITE U
co6errun. JfoctoBepHOE U HEBO3MOXHOE coObITHsA. CpaBHEHHE INAHCOB.
Pemenne koMOUHATOPHEIX 3a1a4 IepeOGOpOM BapHAHTOB.
2. JIpo6n. 70
2.1 | O0bIKHOBEHHDBIE APOOH. 8
Homns, yacts, ApoOHOE gm0, Apobs. IpoOHOE YHCIIO KaK pe3yabTaT ACIEeHH.
ITpaBuibHBIE 1 HETTPaBUIBHBIE APOOH, CMEMIAHHOE YHCIIO.




3anucey HaTypanbHOTO YHCIIA B BUAE APoOH ¢ 3aJaHHEIM 3HAMECHATETIEM,
npeoOpa3oBaHHe CMEIAHHOTO YHCIIa B HENPaBUIBHYIO Apo6Gh U Ha0GOPOT.
IlpuBenenue qpobeii k obmemy 3namenaremo. CpaBHeHHE 0GBIKHOBEHHBIX
npobeit.

CnoxeHHe 1 BEIMHTaHUE OOBIKHOBEHHEBIX APOGEii.

YMHOXEHHE U Ji€TIeHHe OOBIKHOBEHHBIX ApoGeit. ApudMeTHIeCKHEe NeHCTBUS
CO CMEIIAHHBIMH YHCIIAMH.

Pa3Hple mpHeMB! BBIIOIHEHAA NEUCTBUI C APOOHBIME YHCIIAMH.

Crnioco6b1 paioHaNM3aliy BEIYACICHHM U MX IPHMEHEHHE NIPH U3ydEHHH
MaTEMaTHKH.

2.2 | Necaruansie aApodu. 39
Ienas n npo6GHad 4acTs JecaTudHOM Apobu. [IpeobpasoBanue NeCATHYHBIX
apo0eii B 06pIkHOBEeHHEIE. CpaBHEHHE AEeCATUYHBIX qpobeii. Cloxenue u
BEMHUTAHHE JNECATHYHBIX Npobeil. OkpyriieHne AeCATHYHBIX ApoGeii.

YMHOXCHHE U CNECHUE NecATHIHBIX Apobeii. [IpeobpasoBanue
OOBIKHOBEHHBIX Jpo0eii B AecaTuaHble Apoou. KoHeunbie H GeCKOHEYHEIE
JIECATHYHBIE ApoOH.

2.3 | IIpouenThl. 10
BrIuncieHre NpOLEHTOB OT YKCIIa ¥ YHCIIa 10 H3BECTHOMY IIPOLICHTY,

BBIpaXKE€HHE OTHOIICHHUS B IIPOIICHTAX. PeleHne MpakTHYECKHX 3a/1a4 C
IPOLIEHTaMH.

24 | InarpamMmbl. 2
Cron6uartsie u Kpyroseie AuarpaMmsl. Mi3Bnedenne uadopmaiuu u3
JuarpamMM. U3o0paxkeHHe JquarpaMm 0 YMCIOBBIM JaHHBIM.

2.5 | OTHOmeHHE ABYX YHCEJI. 11
Macmrab Ha nane u xapte. [Ipomopuun. CoiicTBa MpOHOpIHiA, IPUMEHEHHE
NPONOPIMIi M OTHOLICHUH IPH PEINICHHH 3a1a4.

3. HaraspHasi reoMeTpHus. 34

3.1 | Ilpamsre 6
@urypa Ha IIIOCKOCTH U TeNo B npoctpaHcTBe. PopMa, pazmep. Touka,

OTpE30K, MpsAMas, Iyd, oMaHas, yroj. Jlnuna orpeska. 3mMepenue oTpe3kos,
€IUHUIB] N3MEPCHHUS.

3.2 | OxkpyxkHOCTH 4
OKpy>XHOCTB U KPYT, HEHTP H paIiyc.

JUtnHa OKpY>XKHOCTH M IJIOMIab KpyTa.

3.3 | IlocTpoenne TpeyroibHAKA 5
I'panycHas Mepa yria, H3MEPEHHE YIJIOB TPAHCIOPTUPOM, €IMHUIIBI
H3MEpEHHA.

3.4 | CammeTpuu 8
ITonatue o paBeHcTBe Quryp. LleHTpaspHas, oceBas U 3epKaJibHas
cumMeTpul. 3o6paxeHne CHMMETPHYHBIX GUryp.

3.5 | MHOroyroJbHHKH M MHOTOTPAHHHKH 5
MHoroyronsHuKH. TpeyroibHUK B YeTHIPEXYTONbHHUK, IPAMOYTOIBHUK H
KBazpar.

3.6 | Ilnomaxu 6

IMonsitre o mnomany ¢urypsl U o6béMe Tena. ismepenue mromanei ¢
noMonso namerku. OTHOINEHUEe JIVH, Iomanei, 00sEMoB. BrramcieHue
IUTOINAH NPSAMOYTOJIbHUAKA. Berancienne o6bEMa pssMOYToJIEHOIO
napaUIeNenunena.
4.PemeHue TeKCTOBBIX 3a/124. 16




4.1

3anaun Ha Bce apudMeTHIECKHE IEHCTBHS.

Pemenne apupMeTHIECKHM METOIOM MPOCTHIX 3a[a4 M 3a/1a4 MOBBIIEHHOM
TPYIHOCTH.

Pemenre 3a71a49 Ha HaXOX/ICHHE 9aCTH YKCIIA M YKCJIA ITO €70 YACTH.
Pemenne 3agad Ha qBUXEHHE U paboTy.

Hcnones3oBanue TabnuI, cxeM, YepTexeid, ApYyTHX CPEACTB MpeACTABICHUS
JIAHHBIX IIpH PEIICHHH 3a]1a9H,

Ilnan v 3Tansl pemenus 3agadu. Asanu3 pemenus. [IpoBepka pemenus,
IpoBepKa 0OpaTHHIM JEHCTBHEM.

14

4.2

Enunnnsl u3mMepenuii:

Jlmuna, mnomans, 065EM, Macca, BpeMsi, CKOPOCTb, a TaK e 3aBHCHMOCTH
MEXIy BenHIuHAMH

3aBHCHMOCTH MEXIY BEIMIMHAMH: CKOPOCTh, BPeMs, PaCCTOSHHE;
IIPOH3BOMUTENEHOCTD, BpEM:, paboTa; eHa, KOJIMIeCTBO, CTOUMMOCTD H JIp.
AHaii3 BO3MOXHEIX CHTyalldii B3aHMHOTO PaclioIOXKEHH 0OBEKTOB IIPH UX
JBH)KCHHH, COOTHOIICHASA 00BEMOB BBITOJHACMBIX paboT IIpH COBMECTHOM
pabore.

5. Anredpandeckne BhIpaKeHHs.

15

5.1

Aurebpanveckue BbIPaXKeHHN

Hcnonpsopanne Oyxs ms 0603Ha4eHUs YHCEN], BHIYUCIICHUE 3HAYCHUS
anre6pandecKoro BEIPaKEHHS, IIPHMEHEHHE alIreOpaniecKuX BBIPAXEHHIH I
3aIIiCH CBOMCTB apH(pMETHYECKHX JeHCTBHIA, mpeobpa3oBaHUe
anreOpanv4ecKUX BHIPOKCHHI.
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