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IInanupyemMble pe3ybTaThl

1) JIuunocmmeote

® pa3BHUTHEC JIOTHYECKOTO M KPUTHUYECKOTO MBINUICHHUS, KYJIBTYPhl PEYH, CIHOCOOHOCTH K
YMCTBECHHOMY KCIIEPUMEHTY;

e (opmHpoBaHHUE Yy yYAIIUXCS MHTEUICKTYAILHON YECTHOCTH M OOBEKTHBHOCTH, CIIOCOOHOCTH
K IPEOJIOJICHUIO MBICTUTEIIBHBIX CTEPEOTHIIOB, BHITCKAIOIIMX U3 OOBIICHHOTO OIBITA;

® BOCIUTaHHUE KAYECTB JIMYHOCTH, OOCCIICUNBAIONIUX COLUATBHYIO MOOMIBHOCTh, CIOCOOHOCTh
MIPUHUMATH CAMOCTOSITEIIBHBIC PEIICHHUS,

e (opmHupoBaHHE KAaYECTB MBINUICHUSA, HEOOXOAMMBIX IS aJaNlTallid B COBPEMEHHOM
“H(pOPMaITMOHHOM OOIIECTBE;

® pa3BHUTHE UHTEpPECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEI;

2) Memonpeomemnvie
Peryastusnbie YV /I

® yMEHHE CaMOCTOSTEIHHO OMPEAeIATh Ienru 00ydeHus, CTABUTh U (POPMYIHPOBATH HOBBIE 33/]a4H B
ydaebe W TIO3HABaTENBbHOM NEATEIBHOCTH, Pa3BUBATh MOTHBBI M MHTEPECH CBOCH MO3HABATEIHHON
JIeSTEbHOCTH.

® YMEHHE CaMOCTOSTEJIBHO IUIAHUPOBATh IMyTH JOCTHKCHHS LICJICH, B TOM YHCJIC aJlbTePHATHUBHBIC,
OCO3HAaHHO BBIOMpaTh Hanboee F3((EKTUBHBIC CIIOCOOBI PEIIeHUs YISOHBIX U MO3HABATEIIBHBIX 3ajad.
® YMEHHE COOTHOCHUTH CBOU JCHCTBHS C IUIAHHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBIISITH KOHTPOJb
CBOCH JCSTEIBLHOCTH B TPOIIECCE TOCTHKCHUSI PE3yJIbTaTa, ONPEACIIATh CIIOCOOBI ICHCTBUM B paMKax
MPEIUIOKEHHBIX YCIIOBHH H TpeOOBaHWi, KOPPEKTHPOBATh CBOM JEWCTBUS B COOTBETCTBUH C
WU3MEHSIOLIEHCS CUTYyaluEN.

® yMCHHE OIICHHMBATh MPABHJILHOCThH BBHITIOJIHCHUS YU4eOHOH 3a7aud, COOCTBCHHBIC BO3MOXHOCTH €€
peleHusl.

e _BIIaJleHUE OCHOBAaMHU CaMOKOHTPOJS, CaMOOIICHKH, NPHUHSATHS PENICHHH W OCYIIEeCTBICHUS
OCO3HAaHHOTO BBIOOpPA B y4eOHOI 1 MO3HABATEIHLHOM.

Ilo3naBaTennbHbie YY1

® yMEHHE ONpeAessTh HOHATHA, CO3[aBaTh 000OIICHNS, yCTaHABIUBATD aHAJIOIHHU, KJIACCU(UIIUPOBATH,
CaMOCTOSITEIIBHO BBIOMPAaTh OCHOBAHUS M KPUTEPUM Ui KIacCU(pHUKALNY, YCTaHABINBATh IPUYMHHO-
CIIEICTBEHHBIE CBSI3M, CTPOMUTH JIOTHUECKOE pacCyXJeHHE, YMO3aKIlo4YeHHe (MHIyKTHBHOE,
JeAYKTUBHOE, TI0 aHAJIOTHUHN) U JIeNIaTh BBIBOIBI.

® yMEHHE CO3[aBaTb, IPUMEHATH U IIPe0OPa30BhIBATE 3HAKH ¥ CUMBOJIBI, MOJEIH U CXEMBI JJISl PEICHHS
y4eOHBIX M MT03HABATENbHBIX 33/1a4.

e (QopMupoBaHHE M Pa3BUTHE SKOJIOTUUECKOTO MBIIIICHUS, YMEHUE MIPUMEHSITH €r0 B MO3HABATEIHLHOM,
KOMMYHHKAaTHBHOM, COIIMANEHON TIPAKTHKE U TIPo(hecCHOHaTbHON OpUEHTAIHH.

KommynunkatusHbie YY ]|
® yMCHHE OPraHU30BbIBATH y4eOHOE COTPYAHHYECTBO W COBMECTHYIO JAEATENBHOCTb C YUUTEIEM H
CBEpCTHHKAaMH; paboTaTh HHAMBHUIYILHO W B TpYyINIeE: HAXOJUTh oOOIllee pelleHHe W pa3perniath
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3MLNH U y4eTa HHTEPECOB; (hOpMYIHPOBATh, ApTYMEHTHPOBATH U
OTCTauBaTh CBOE MHEHHE.
® yYMEHHE OCO3HAaHHO HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUHU C 3ajjaueii KOMMYHMKAIMM JJis

BEIDQXXCHHUS CBOUX UYBCTB, MBICICH UM TOTpeOHOCTEH [UIsi TUIAHUPOBAHUS U PETYISAIUU CBOCH
JIeSITENIbHOCTH; BJIaJIEHUE YCTHOM U MMMCbMEHHON PEUbl0, MOHOJIOTHYECKOW KOHTEKCTHOU PEYBIO.

e (QopmupoBaHuE NPEJCTABICHUNH O MaTeMaTHKE KaK YacTH OOIIEeYeIOBEYECKOW KYIbTYpPBHI, O
3HAYUMOCTH MaTeMaTUKH B PA3BUTUU LIMBUIIM3ALMH U COBPEMEHHOT'O OOIIIECTBA;

® Dpa3BUTHE TMPEICTaBICHUA O MaTeMaTuke Kak (opMe ONUCaHUS M METOJAE IO3HAHUSA
NEHCTBUTENIBHOCTH, CO3JaHUE YCIOBHHM Ui NPHOOpPETEHUS TEepBOHAYAIBLHOIO  OIBITA
MaTEeMaTU4YeCKOro MOJAEIMPOBAHNS;



e (opmupoBaHHe OOIIMX CIOCOOOB HWHTEUICKTYaIbHOH JEATCIBbHOCTH, XapaKTePHbIX IS
MaTEeMaTUKH U SIBJISIFOIIMXCS OCHOBOW IMO3HABATEIBHON KYyJIbTYphI, 3HAYUMON Ui Pa3IUYHBIX
cdep YeIoBEYECKOM e TEIILHOCTH.

3)IIpeomemmnute pe3yiomanol
BpinyckHuK HaydyuTrcss B 5-6 Kjaccax (IJIsi MCIHOJIBL30BAHUSI B NOBCEIHEBHON JKU3HU U

o0ecrneyeHus1 BO3MOKHOCTH YCIEIIHOTO NMPOAO0JIKeHUs1 00pa3oBaHus HA 0A30BOM YPOBHe)

e OmepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSMH: MHOXECTBO, OJJIEMEHT MHOXECTBa,
MOJAMHOKECTBO, TPUHAJICKHOCTD;

® 33/1aBaTh MHOKECTBA IEPEUYUCICHUEM UX JIEMEHTOB;

® HAXOAWTh TMepeceueHue, OOBEAMHEHHUE, TMOJMHOXKECTBO B MPOCTEHIMX cUTyanusx.B
NMOBCEHEBHOM KM3HU U NIPU U3YYEeHHH JPYTUX MPeIMETOB:

® pacrno3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmepupoBaTh Ha ©0a30BOM YPOBHE TMOHSATHUSMH: HATypaJlbHOE 4YHCIO, II€JI0€ YHUCIIO,
OOBIKHOBEHHAS P00k, IECATUIHAS JPOOh, CMEIIAHHOE YHCII0, PAIIMOHAIEHOE YUCIIO;

® HCIIOJIb30BaTh CBOWCTBA YMCEI M TpaBWIA JEHCTBHH C palMOHAIBHBIMH YHUCIAMH TIPH
BBIIOJIHEHUH BBIUKMCIICHHH;

® CHOJIb30BAaTh MPU3HAKU JeIuMocTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUU BBIYUCICHUUA U
PEIICHUHN HECIOXKHBIX 3a]1a4;

® BBINIOJIHATH OKPYIJICHHE PAllMOHATBHBIX YHCENl B COOTBETCTBUU C MPABUIIAMU;

® CpaBHHUBATh PAlIMOHAJIBHBIC YUCIIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® OIICHUBATDH PE3YJAbTAThl BEIUUCICHHM NP PEIICHUN MPAKTHUYECKUX 3a]1a4;

® BBIIOJIHATH CPABHEHUE YHCEIT B PEAIbHBIX CUTYaLIMSIX;

® COCTaBJATh UYMCIOBBIE BBIPAKEHUS MPU PEUICHUU MPAKTUUYECKUX 3aJad U 3aJad U3 JPYrux
y4€OHBIX PEIMETOB.
CraTuCcTHKA ¥ TeOpHsi BEePOSATHOCTEH

e [IpencraBnsaTh JaHHBIC B BUC TaOJIUII, IUATPaAMM,

e yyuTaTh UH(MOPMAIUIO, TIPEICTABICHHYIO B BUJIE TAOIUIIBI, TUArPAMMBI.
TexcToBbBIE 3a1aUN

e Pemrath HecIOXKHbBIE CIOKETHBIE 331a4U Pa3HBIX TUIIOB Ha Bce apupMETHUECKHUE JeHCTBHS;

® CTPOUTH MOJIENb YCJIOBHs 3afaud (B BHJE TaOJHUIBI, CXEMbI, PUCYHKa), B KOTOPOW JaHbI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TOMCKA PEIICHUs 3aa4H;

® OCYIIECTBIISATH CIOCOO TOMCKA pelIeHUs 3a7adyd, B KOTOPOM pPaCCYXJIEHHUE CTPOUTCA OT
yCIIOBUS K TPeOOBAHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJATH IUIaH PELICHUs 3a/1a4u;

® BBIJICISITH DTAMBI PEIICHHS 3aa9H;

® UHTEPIPETHUPOBATH BBIYUCIUTEIbHBIE pE3YyJAbTaThl B 3ajJadue, HCCIEI0BaTh MOJIYYCHHOE
pelieHue 3aaa4n;

® 3HATh Pa3IUYUE CKOPOCTEH 00BEKTA B CTOSUYEH BOJIE, MPOTUB TEUCHHSI U TTO TEYCHHUIO PEKH;

® pemiath 337a4 Ha HaXO0XKJIEHUE YaCTH YKCIIa U YKCIIa [0 €ro YacTy;

e pemaTh 33/1a4d Pa3HBIX TUNOB (Ha paboOTy, Ha MOKYNKH, Ha ABUKCHHE), CBSI3BIBAIOIIMX TPHU
BEJIMYMHBI, BBIJIEISTH 3TH BEJIMUMHBI U OTHOIIECHUSI MEXAY HUMU;

® HaxOJWUTh MPOIEHT OT YKCJIA, YUCIIO MO MPOIEHTY OT HETO, HAXOAUTh MPOIIEHTHOE OTHOIIICHHE
JIBYX YHCEJ, HAXOAUTh MPOLEHTHOE CHIYKEHUE WU MPOLIEHTHOE MOBHIIICHUE BEJIMYUHBI;

® pemaTh HECIOKHBIC JOTUYECKHE 3aa9d METOJOM PACCYKICHHM.
B noBceqHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPEeIMETOB:

® BbLIJBUraTh THIOTE3bl O BO3MOXHBIX MPEICIbHBIX 3HAUECHUSX HCKOMBIX BEJIMYMH B 3ajaye
(menaTh IPUKUIKY)
Harasinnasi reomerpust



I'eomeTpuueckue purypni

e OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATUSAMHU: (QUTYpa, TOYKA, OTPE30K, MpsMas, Iyd,
JIOMaHasi, yrojl, MHOTOYTOJbHHK, TPEYrOJbHUK M YETBIPEXYTOJIbHUK, IMPSMOYIOJbHUK W KBajpart,
OKPYKHOCTBb M KpPYT, IPSIMOYTOJIbHBIN Mapaienenumes, kyo, map. M3o0paxaTs uzydaembie (GUTYphl OT
PYKHU U C TOMOILBIO JIMHEUKU U IIUPKYJIA.
B noBceqHeBHOM KU3HM U NIPH U3YYEHHUH JAPYTUX NPeIMETOB:

® peraTh NPaKTHYECKUE 3a/1a41 C MPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (QUryp.
HN3mepeHus u BbIYMCICHUS

® BBIIOJIHATh U3MEPEHUE JJIMH, PACCTOSHMM, BEJIMYUH YIJVIOB, C NOMOIIBKD MHCTPYMEHTOB AJIs
U3MEPEHU JIUTUH U YIJIOB;

® BBIUUCIIATH IUIOWAAHN MPSAMOYTOJIbHUKOB.
B noBceHeBHOM KU3HM M TIPM M3YYEeHHHU APYTUX NPeJIMETOB:

® BBIYMCIITH  PACCTOSAHMS HAa  MECTHOCTM B  CTaHAAPTHBIX  CUTyalMsX, IUIOLIAJH
MPSIMOYTOJIBHUKOB;

® BBINOJTHATH MPOCTEUIINE TIOCTPOCHUSI M U3MEPEHHUSI HA MECTHOCTH, HEOOXOAUMBIEC B peaIbHOU
JKU3HU.
HUcrTopust MaTeMaTuKu

® ONUCHIBaTh OT/EIbHBIEC BBIJAIOUINECS PE3YIbTaThl, IOJIYYEHHbIE B XO€ PA3BUTHS MaTeMaTUKU
KAaK HayKU;

® 3HaTh NPUMEPHl MATEMAaTUYECKUX OTKPHITMM M MX aBTOPOB, B CBSI3M C OTEYECTBEHHOM U
BCEMHUPHOHN UCTOPUEH.

BbINyCKHUK MNOJIyYUT BO3MO>KHOCTb HAay4YHUTbhCA B 5-6 Kiaccax (411 oGecnedyeHUs
BO3MO>@XHOCTH YyCHEIIHOT0 MNPOAO/IKEHMSI OOpa30BaHUSA HAa 06a30BOM U YIJIyOGJIEHHOM
YPOBHSIX)

DJieMeHTHhI TEOPHMH MHOKECTB U MATEMATHYECKOM JIOTHKH

e  OnepupoBarh MOHATUSIMH: MHOXKECTBO, XapaKTEPUCTHUKA MHOXECTBA, JJIEMEHT MHO>KECTBA,
MycToe, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TTOJIMHOKECTBO, IPUHAANIEKHOCTD,

®  ONpeneNsITh TPHHAMICKHOCTh DJJIEMEHTAa MHOXECTBY, OOBEIUHEHUI0O W IEePEeCEUCHUIO
MHOKECTB; 33/1aBaTh MHOKECTBO C TTIOMOIIBIO TIEPEUNCIICHUS AIIEMEHTOB, CIOBECHOTO OTTMCAHUSI.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX PeAMETOB:

® pacno3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHNS,

® CTPOUTH LIETIOYKH YMO3AKIIOUCHHI Ha OCHOBE MCITOJIb30BAHMUS MTPABUJIT JIOTHKH.
Ywucmaa

e  OnepupoBaTh MOHATUSMU: HATYPAIBHOE YHCIO, MHOXECTBO HATYPAJIbHBIX YHUCEN, LEJIO0e
YHCII0, MHO>KECTBO IENbIX YHCEN, OOBIKHOBEHHas IpoOb, AecATUYHAs OpoOb, CMEIIaHHOE YHCIIO,
palMoOHaIbHOE  YWCJIO0, MHOXECTBO pAIMOHAIBHBIX  YWCE, TeOMETpHYecKass HWHTEpIpeTaius
HATypaJbHBIX, LIETbIX, PALIMOHAIbHBIX;

® TIOHMMAaTh ¥ OOBSCHATH CMBICI MO3UITMOHHON 3aITMCH HATYypPaITHbHOTO YHCIIA;

®  BBHIMOJHATH BBIYUCICHUS, B TOM UYHCIE C WCIOJB30BAHUEM IIPUEMOB PAIMOHAIBHBIX
BBIUMCIICHH, 000CHOBBIBAThH AITOPUTMBI BHITIOJTHEHUS IEHCTBUM;

®  HCNOJIb30BaTh NMPU3HAKKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbI 1 npou3BeIeHUs
YUCeJT MPY BBHITIOJIHEHUH BBIYMCIICHUHN U PEIICHUH 3a/1a4, 000CHOBBIBATH MPU3HAKH JIETUMOCTH;
BBITIOJIHSITH OKPYTJIEHUE PAllMOHAIBHBIX YHCEIl C 33JaHHON TOUYHOCTBIO;
YIOPSA0YMBATH YMCIIA, 3alMUCAHHBIC B BUJIE OOBIKHOBEHHBIX U JECATUYHBIX APOOEH;
Haxoauth HOJl u HOK umncen u ucnonb3oBaTh UX MpU PELICHUH 3371a;.

e  ONepUpOBaTh MOHATHUEM MOYJIb YHUCIIA, TEOMETPUUYECKAsl HMHTEPIPETAIUS MOLYJIS YUACTA.
B noBcenHeBHOM KU3HM U NMPU U3YYEHUM IPYTUX NPeAMETOB:

® TPUMEHSTh MpaBWja MPUOTMKEHHBIX BBIYMCICHHM MPU PEIICHUHM MPAKTHYECKUX 3a7a4 |
pElIeHNH 3a/1a4 IPYTUX YICOHBIX MPEIMETOB;

®  BBINOJHATH CPABHEHHUE PE3YJIbTATOB BHIUUCICHUN MPU PEIICHUU MPAKTUYECKUX 3a]lad, B TOM
YuUCIe MPUOIMKCHHBIX BEIYUCIICHUI;



®  COCTABJIATH YMCIIOBBIC BBIPAKCHHUS M OLICHMBATh UX 3HAYCHHS NPU PEIICHUU NPAKTUYECKUX
3ajia4 1 3a]1a4 U3 APYrux y4eOHbIX IPEAMETOB.
YpaBHeHusI 1 HePaBEeHCTBA

e  OnepupoBaTh NOHATUAMU: PABEHCTBO, YACIOBOE PABEHCTBO, YPABHEHUE, KOPEHb YPAaBHEHUS,
pellleHNe YpaBHEHUS, YUCIIOBOE HEPABEHCTBO.
CraTncTuka ¥ Teopusi BeposiTHOCTEH

e  OnepupoBaTb HOHATHAMM: CTOJIOYATBIE U KPYTOBbIE UArpaMMbl, TaOJIMIIbI JAHHBIX, CPEIHEE
apudMeTHIecKoe,

®  U3BJEKaTh, THPOPMALIMIO, IPEICTABICHHYIO B Ta0IMIIaX, HA TUarpaMMax;

®  COCTaBJIATH TAOJUIIbl, CTPOUTH AUAarpaMMbl Ha OCHOBE JaHHbIX.

B noBcetHeBHOM KU3HHM M IPH U3YYCHHUH APYTUX NPeJIMETOB:

®  U3BJEKaTb, MHTEPIPETUPOBATb M INPEOOpPa3OBbIBATH HHGOPMALMIO, NPEACTAB/AEHHYIO B
TabIMIIAX M Ha AUarpammax, OTPaXKalollyl0 CBOMCTBA M XapaKTEPUCTHKH pEaJbHbIX MPOLIECCOB U
SIBJICHUI.

TexcToBbIE 3a7a4N

e Peware npocTble M CIOXKHBIE 3aJaud pa3HbIX THUIIOB, a TAaKKe 3aJayd IIOBBILIEHHON
TPYIAHOCTH;

®  HCIOJIB30BATh Pa3HbIE KPAaTKHE 3alMCH KaK MOJEIN TEKCTOB CIOKHBIX 3aJa4 JUIsl IOCTPOEHUS
IIOMCKOBOM CXEMBI U PEILIECHNUS 3a/]1a4;

e 3HaTb M NPUMEHATH 00a crocoba Moucka pemeHus 3aaad (0T TpeOOBAHUSA K YCIOBUIO U OT
yCIIOBUS K TPEOOBAHUIO);

®  MOJEIUPOBATh PACCYKJICHMS IIPU MOUCKE PELICHUS 33124 ¢ IOMOILBIO I'pad-CXeMBbI;

e  BBIJCIATH ATAlbl PELICHUS 3a/1a4U U COACPKAHUE KaKOro JTaIna;

®  HHTEPIPETUPOBATh BBIYMCIUTENBHBIE PE3yJIbTaThl B 3aJade, MCCIEAOBATH IOJIYYEHHOE
pelleHue 3a1a4u;

®  aHAJIM3UPOBATH BCEBO3MOXKHBIE CUTYyallUM B3aWMHOIO pAaclOJOXEHHUS ABYX OOBEKTOB U
U3MEHEHHE MX XapaKTEepUCTHK IPU COBMECTHOM [BM)KEHUHU (CKOpPOCTh, BpEMsl, pPAcCTOSHHE) IpH
pelIeHNH 3a]1a4 Ha JABM)KEHUE ABYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOIIOJIOKHBIX HAMIPABICHUSAX;

®  HCCIENOBaTh BCEBO3MOXKHBIE CHUTyallud IIPU pEIIEHWHM 3aJad Ha JABW)KCHHE II0 PEKe,
paccMaTpUBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 337aUU «HA YACTH,

e pemarbh U 0OOCHOBBIBATH CBOE pEIlIEHUE 3ajad (BbIAEIATH MAaTeMaTUYECKyI0 OCHOBY) Ha
HAXO0X/IEHNE YaCTH YMCiIa U YUClia IO €ro YacTH Ha OCHOBE KOHKPETHOTO CMbICIIA JIPOOH;

® 0CO3HaBaTh U OOBSCHATH UJEHTUYHOCTH 33jlay Pa3HbIX THIIOB, CBA3BIBAIOIIUX TPU BEITMUMHBI
(Ha paboTy, Ha MOKYNKH, Ha JBU)KEHHUE); BBIIENATH 3TU BEJIWYMHBI U OTHOLICHHUS MEXIy HUMH,
IPUMEHSTh UX MPU PELICHUH 3a/1a4, KOHCTPYHUPOBAaTh COOCTBEHHbBIE 33Ja4ul YKa3aHHBIX THIIOB.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

e BBACNATH NPU PEHIEHMH 3aJad XapaKTEepPUCTUKH pacCMaTpUBaeMOW B 3a/aye CUTYallWH,
OTJIMYHbIE OT peAIbHBIX (T€, OT KOTOPBIX aOCTparMpoBaIUCh), KOHCTPYHPOBATh HOBBIE CUTYallUU C
YU4ETOM OTHUX XapaKTePUCTHK, B YAaCTHOCTH, IpPH PEIIEHUWH 3a7ad HAa KOHLEHTPALMH, YYUTHIBATh
IUIOTHOCTH BEIIECTBA;

®  pemarb U KOHCTPYHPOBATh 33a4d HA OCHOBE PACCMOTPEHMS PEAIbHBIX CUTYallUi, B KOTOPBIX
He TpeOyeTcsl TOUYHBIN BBIUHMCIUTENbHBIA Pe3yabTaT;

e  pemarh 33Ja4M Ha ABM)KEHUE IO PEKE, pacCMaTpUBasl pa3HbIe CUCTEMBI OTCUETA.

Harasinnas reomerpust
I'eomerpuueckue Gpurypsl

e li3Bnekarb, HMHTEPHPETHPOBATH M NPeoOpa30BbIBATh HHPOPMALMUIO O TEOMETPUUYECKHX
¢durypax, npeacTaBICHHYIO Ha YepTexax;

e n300paXkaTh U3ydaeMmble (GUTYPBI OT PYKH U C TOMOIIbI0 KOMIIBIOTEPHBIX HHCTPYMEHTOB.
N3mepenusi 1 BbIYHCICHHUA

®  BBINOJHATh U3MEPEHUE JUIMH, PACCTOSHUMN, BEIMYUH YIJIOB, C IIOMOILBI0 MHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;



® BBHUUCIATH  IUIOMANM  TPSIMOYTOJILHUKOB,  KBAIpaToB, OOBEMBI  IPSIMOYTOJBHBIX
napajuieenune10B, KyOoB.
B noBce1HeBHOM KU3HHU ¥ MPH U3YYEHHUH JAPYTUX MPeIMETOB:

®  BBHIUUCISITH PACCTOSHHS Ha MECTHOCTM B CTaHJAPTHBIX CUTYaIMsX, IUIOMAANA Y4YacTKOB
NPSIMOYTOJIBHOM (pOpMBI, 00BEMBI KOMHAT;
BBITIOJTHATH MPOCTEUIITNE TOCTPOCHHSI HA MECTHOCTH, HEOOXOAUMEBIE B PEATbHON KHU3HHU;

®  OICHUBATH Pa3MEPhl PeaIbHBIX 00BEKTOB OKPYKAOIIETO MUPA.
HcTopusi MaTeMaTHUKH

o XapakTepHu30BaTh BKJIAJ BBIJAIOIIMXCS MAaTEMaTHKOB B Pa3BUTHE MAaTEMaTHKH W WHBIX
HAy4HBIX 00JIacTei.

Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax:

HarypajibHble 4nc/ia u HyJb

HaTtypaabHbIi psii YuCesI M ero CBOMCTBA

HartypanbHOe 4YHCIIO, MHOXXECTBO HATYpaJbHBIX 4YHCEI M €ro CBOWCTBA, H300paKeHUE
HATypaJbHbIX YMCEJI TOYKAMHM HA YUCIOBOU MpsMOM. Vcnosib30BaHME CBOICTB HaTypaldbHBIX YUCEN MPU
pelieHuu 3aaad.

3anuch U YTeHHEe HATYPAJbHBIX YHCeJ

Paznuune mexny nudpoi u umciaom. Ilo3unuoHHas 3anuch HaTYpajJbHOTO YKCIIA, TOMECTHOE
3HauUEHUE IUQPPBI, pa3psAbl U KJIACChl, COOTHOIIEHUE MEXIY ABYMSI COCETHUMU Pa3psIIHBIMU €TUHUIIAMH,
YTEHUE U 3alUCh HATYPAJIbHBIX YHCET.

OxkpyriieHue HATYPAJbHBIX YK CeJI

HeobxomumMocth okpyriieHus. [IpaBuiio OKpyriieHHsI HATypaIbHBIX YHCEI.

CpaBHeHHMe HATYPAJILHBIX YK CeJI, CPABHEHHE ¢ YucaoMm 0

[lonsiTie O CpaBHEHUW 4YHMCEJ, CPaBHEHHWE HATYPAIbHBIX YUCEN JPYr C APYIOM M C HYJIEM,
MaTeMaTH4YecKas 3aluch CPaBHEHH, CIOCOOBI CPABHEHUSI YUCEIL.

JelicTBHS ¢ HATYPAJbLHBIMH YHCJIAMM

CnoxeHue ¥ BhIUMTaHNUEe, KOMIIOHEHTHI CIIOKEHUS U BBIUUTAHMS, CBSA3b MEXy HUMU, HAXOXKICHUE
CYMMBI M Pa3HOCTH, U3MEHEHHE CYMMBbI M PA3HOCTH MPH H3MEHEHHUH KOMIIOHEHTOB CIIOXKCHHS U
BBIYMTAHMUS.

YMHOXEHUE U JIeJIeHHEe, KOMIIOHEHTBl YMHOXKCHHS U JIETICHUs, CBSI3b MEXIY HUMH, YMHOKEHHUE U
CIIO)KEHHE B CTOJOWK, JETCHHE YrOoJKOM, IMPOBEpKa pe3yibTaTa C MOMOIIbIO MPHUKUAKUA U OOpPaTHOTO
JICUCTBUA.

[lepemecTUTENBHBIN U COYETATENbHBIM 3aKOHBI CIOKEHHUS U YMHOXEHUS, paclpeaenTeIbHbIN
3aKOH YMHOKEHUSI OTHOCUTENILHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOE BbINOIHEHUST apUuhMemuiecKux
Oeticmautl.

Crenenb ¢ HATYPAJLHBIM MOKa3aTeJIeM

3anuch 4ucia B BHJAE CYMMbl pPa3psAHBIX CIAraéMblX, MOPSIOK BBINOJHEHUs JEUCTBUH B
BBIPOKEHUSIX, COACPIKAIINX CTETICHb, BHIYUCIICHUE 3HAYCHUH BBIPAKEHUM, COIEPKAIINX CTEIICHb.

Yucii0Bble BHIPAKEHUSA

UwucioBoe BEIPAKEHHE U €T0 3HAYCHHUE, MOPSIOK BBHITIOJIHEHHS ICUCTBHI.

Jesenne ¢ octaTkoM

JleneHue ¢ OCTaTKOM Ha MHOXKECTBE HATYPaJIbHBIX YHUCEI, CB0UCMBA OeleHUsi ¢ OCMAMmKOM.
[IpakTrueckue 3aaun Ha JIEJIEHUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOHCTBO J€TUMOCTH CyMMBI (pa3HocTu) Ha yucno. [lpusHaku genumocTtu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu na 4, 6, 8, 11. [loxazamenbcmeo npusnaxos oerumocmu. PerieHne mpakTHIeCKux
3a/1a4 ¢ IPUMEHEHUEM MTPU3HAKOB JACIIMMOCTH.

Pasjio:keHue 4nc/ia Ha MPOCTbIe MHOMKUTEIH

[IpocTeie U cocTaBHBIE YUCIa, pemeTo JpaTocheHa.

Pa3noxkeHne HaTypaJlbHOrO 4YHCIAa HAa MHOMUTEIM, PA3JI0KEHUE Ha IPOCThIE MHOKUTEIU.
KonuuecTBo penurteneit yucia, ajJrOpUTM pas3lIOKEHUsT YUCIAa HA MPOCTbIE MHOXKHUTEIH, OCHOBHAs
TeopemMa apuPpMETHKH.

Auredpanyeckue BbIpasKeHUs



UcnonwszoBanne OykB miis O0O3HAYEHHWs 4YHCEN, BBIUYMCICHUE 3HAYCHHS anreOpandeckoro
BBIPQKEHUS, NPUMEHEHHE alNreOpandecKkux BBIPRKEHUH JUIs 3amiCH  CBOMCTB apU(MeTHUECKuX
NEeHCTBUM, MpeoOpa3oBaHue aNreOpandecKnX BhIPAKCHH.

JeuTe/M M KpaTHbIE

JlenuTtenpb U €ro CBOMCTBA, OOIINI IETUTENb IBYX U OoJiee Yrcell, HAauOOIbIIUA OO AeTUTEb,
B3aMMHO MIPOCTHIE YKCIa, HAX0XKJIeHHe HanbobIIero odmero aenurens. KpatHoe u ero cBoiictsa, ob1ee
KpaTHOe JByX M Ooyiee uucel, HauMEHblee oOllee KpaTHOE, CHOCOObl HaXOXKICHHS HAUMEHbILEro
00111er0 KPaTHOTO.

Apoodu

OObIKHOBEHHbIE IPOOH

Jons, JacTh, ApoOHOE yucio, Apodb. J{poOHOe uuciio Kak pe3ynbraT aeneHus. [IpaBunbHbIE U
HeIpaBUJIbHBIE IPOoOH, CMelIaHHas IPOOk (CMEIIaHHOE YHUCIIO).

3anuce HATYpaJbHOTO 4YHCIa B BHAE JApOOM C 3aJaHHBIM 3HAMEHATENleM, MpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABWIIbHYIO IPOOb U HA0OOPOT.

[TpuBenenne npodeii k odmemy 3HameHatento. CpaBHEHHE OOBIKHOBEHHBIX IPOOCH.

CrnoxxeHue W BbIUMTAaHHWE OOBIKHOBEHHBIX Ipo0Oeil. YMHOXKEHHE U JielleHHe OOBIKHOBEHHBIX
TIpoOeii.

ApudmeTrnueckue JEHCTBHUS CO CMEIIaHHBIMH IPOOSMHU.

Apudmernaeckue neicTBHUS ¢ IPOOHBIMHI YHCIAMH.

CriocoOslI parroHanu3ai BEIYUCICHUH U UX PUMEHEHHUE NP BHIMOIHEHNUN ACHCTBUMN.

JecAaTu4HbIE IPOOH

lemass m papobHas yactu gecsaTuuHoil apobu. [IpeoOpasoBanue necATUYHBIX JApobOel B
oObIkHOBeHHBIE. CpaBHEHHE AECATUYHBIX JpoOel. CloKeHHe W BBIYMTAHUE ICCATUYHBIX TpOOCH.
OxkpyrieHue NecITHYHBIX ApoOeil. YMHOXKEeHHE U JeJeHHe IecATHYHbIX npobeil. [IpeoOpazoBanue
OOBIKHOBEHHBIX Jpo0eii B necsTuynble 1poou.KoHeuHblie 1 OECKOHEUHBIE JeCATUIHbIE POOH.

OTHowEeHNne IBYX YK Ce

Macmrad Ha mnaHe u kapre.llponopruu. CpoiicTBa mpomnopuuii, NpUMEHEHHUE NPONOpUUN U
OTHOLICHUI IIPY PEIIEHUU 3a/ad.

Cpennee apudmernyeckoe umcesa .CpenHee apudmerudyeckoe nByX uucen. M3oOpaxeHue
cpeaHero apu(MeTHYecKoro IBYX 4YHCEN Ha 4YMCIOBOM mpsiMoi. PelneHne mnpakTHUecKux 3agad C
IpUMEHEHHEM cpeHero apupmernyeckoro. CpegHeeapuMeTHIecKoe HECKOIbKUX YUCEIL.

IIpoueHTsI

[TonsiTe nponeHra. BoluncieHue NpOLEHTOB OT YHMCIa W YHUCIA [0 W3BECTHOMY IPOIIEHTY,
BBIPAKCHUE OTHOLIEHUS B MPOLICHTaxX. PellieHne HeCI0KHBIX IPAKTUYECKUX 3aau C IPOLICHTAMH.

JAuarpamMmmel

CronbuaTble U KpyroBble auarpammsl. M3Bieuenue mHpopmanuu u3 auarpamm. MzoOpaxenue
JMarpamm 1o YUCIOBBIM JaHHBIM.

PannonaJjibHbIE YHCIa

IloJsiokuTeIbHBIE U OTPUIIATEIbHBIE YHCIA

N300parkeHne 4yucen Ha YUCIOBON (KoopAauHAaTHOW) npsiMoi. CpaBHeHHe yncen. Moaynb 4ucia,
reoMeTpuueckas MHTEpIpeTanus MOAyisl yucnia. J[eWcTBUSA C MOJOXKHUTENbHBIMU U OTPULATEbHBIMU
qrciaaMi. MHOKECTBO LIEJIbIX YHCEI.

IlonsaTHe 0 panuoHaJbLHOM 4mcie. [lepBUuHOE MpenCTaBleHWE O MHOXKECTBE PAllMOHATIBHBIX
qucen. J[eficTBUsA ¢ palMOHAIbHBIMU YUCIIAMU.

Pemenue TekcTOBBIX 32124

Eaunuubl u3MepeHuii: JUIMHBI, TUIOMAAH, 00bEMA, MAcChl, BPEMEHH, CKOPOCTH. 3aBHUCUMOCTH
MEXy €IMHUIIAMU U3MEPEHUs KaK0U BEIMYMHbBI. 3aBUCUMOCTH MEX]ly BEJIMYUHAMU: CKOPOCTh, BPEMS,
paccTosiHue; MPOU3BOIUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIUYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE AeiiCTBUSA

Pemenne TeKcTOBBIX 3agad apudMeTHuecKuM crocoboMm. Vcronb3oBaHue TaOIHI, CXEM,
yepTexel, Jpyrux CpeCTB NPEACTaBICHUS JAaHHBIX MIPH PEIICHUN 3aJIa4H.

3anaym Ha JBMKeHHe, pa0oTy M MOKYNIKH



Pemenne HECIOXKHBIX 3a7ad Ha JBWKEHHUE B IIPOTHBOIIOJIOKHBIX HAlpPaBICHUSAX, B OIHOM
HaIIpaBJICHUM, [BWKECHHE II0 PEKE [0 TEUYECHHUIO U IPOTUB TedeHMs. PellleHHMe 3a1a4 Ha COBMECTHYIO
pabory. [IpumeHeHue apooOeit mpu pereHru  3a1a4.

3agauu Ha YaCTH, 10JIM, HIPOLEHTHI

Pemenue 3ana4 Ha HaXOKICHKUE YaCTH YMCJIA ¥ YHCTIA 110 €70 YacTH. Pemenue 3aga4 Ha POLICHTHI
u gonu. [Ipumenenue nponopumii npu peleHny 3aaauy.

Jlornyeckmue 3agauu

Pemrenne HECHOXKHBIX JIOTMYECKHX 3ajad. PemieHue JIOrMYecKHX 3ajad ¢ MOMOIIbI0 rpados,
TaOJIuULI.

OcHOBHBIE MeTO/IbI PellIeHUs] TEKCTOBBIX 32/1a4: apu(pMeTndeckuil, nepebop BapuaHTOB.

Harnsanas reomerpust

durypsl B okpyxaroiiem mupe. Harnsanele npeacraBieHus o Gpurypax Ha IUIOCKOCTH: Mpsimas,
OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, OKPYXKHOCTb, KPYI. UeTbIPEXYTrOJIbHUK, IPSMOYTOJIbHUK,
KBajpaT. TpeyroiabHUK, BUbI TPEYroiabHUKOB. [IpaBuibHbIe MHOTOYroabHUKH. M300paskeHre OCHOBHBIX
reomerpuueckux ¢uryp. B3amMHOe pacronokeHHe IBYX MPSIMBIX, ABYX OKPY)KHOCTEH, NpSMOU U
OKpyxHOcTH. JlInHA OTpe3Ka, JoMaHoW. EnuHunel usmepenus anusHsel. [locTpoeHue orpeska 3agaHHOU
JuMHBL. Bunel yrioB. I'pagycHas mepa yrina. M3MmepeHne M NOCTpOEHHE YIJIOB € ITOMOIIBIO
TPaHCIIOPTHPA.

[lepumerp wmHOTOyrONbHHMKA. [loHATHE TUIOMAIM (GUTYpPHI, €AMHULBI WU3MEPEHUS IUIOUIAIH.
[Inomanps npsMOYronbHUKA, KBajapara. [IpuOmrkeHHoe M3MepeHMe IUomaad (GUryp Ha KIeT4aTou
Oymare. PaBHOBenmukue GUrypsl.

Harnsnnaele npezacraBieHHs O NPOCTPAHCTBEHHBIX (GUrypax: KyO, Hapajienenurne], npusMa,
nupaMujia, map, chepa, KoOHyc, IIHHIp. M300pakeHue npocTpaHcTBeHHbIX Guryp. Ilpumeps! ceuenuil.
Mpuororpannuku. IIpaBuibHble MHOrorpaHHukH. IIpuMepsl pa3BepTOK MHOTOIPaHHUKOB, LWJIMHIPA U
KOHYCa.

ITonsarue o6bema; equHMLb 00beMa. OOBEM NPSAMOYTOJILHOTO Napaiesienunea, Kyoa.

[Tonstue o paBeHctBe ¢uryp. LlenTpanpHas, oceBas U 3epkanvras cumMmerpun. M3o00pakeHue
CUMMETPUYHBIX (puryp.

Pemenue npakTudyeckux 3agad ¢ IpUMEHEHHUEM IPOCTENIINX CBOUCTB QUryp.

Hcropus MaTeMaTHKHU

[losBnenne uudp, OykB, uepornaudpoB B Ipolecce cu€ra W paclpeiesieHus IMPOJyKTOB Ha
HpeBnem bnnxuem Bocroke. CBsizb ¢ Heonutnueckoi peBostouei.

Poxnenue mectuecaTepuyHON cucTeMsl CUUCIIeHMs. [1osBIeHre 1eCATUYHON 3allUCH YUCEl.

Poxxnenue u pazsutue apupmeruku HatypaiabHbix yucen. HOK, HO/I, npocteie uucna. Pemero
Dparocdena.

[TosiBneHure Hyns U OTPULIATENIBHBIX YMCEN B MaTeMaTuke JApeBHocTH. Ponb J[uodanta. [louemy

(-1)(-1)=+1,

HpoGu B BaBunone, Erunrte, Pume. OTkpbiTHE NecaTuuHbIX ApoOeil. CTapuHHbBIE CUCTEMBI Mep.
Hecsatuunsie npodu 1 MeTpudeckas cuctema mep. JI. Marauikwuid.



TemaTHueckoe MIAHMPOBAHUE ISl 5 Kjacca

Tema KoJ1-Bo yacos

1. Ilosmopenue Kypca na4anbHoii WIKOJIbL 5

2. Hamypanvhsle yucna u wiKauwl 15
3. Cnosicenue u gpluumanue HAMypaaibHbIX Yucen 21
4. Ymnoorcenue u denenue HamMypaabHuIx uuce 27
5. ITnowaou u o6vemol 12
6. OobiKHOBEHHBIE OPOOU 23
7. ecamuunvie opoou. Cnosxicenue u gpluumanue 0ecaimuyHslx opoobeil 13
8. Ymnoowcenue u oenenue decamuunvix opooeil 26
9. Hucmpymenmut 0213 bl4uUCIeHULL U U3MEDEHUIL 17
10. Hmozosoe nosmopenue Kypca mamemamuxu 5 Knacca. 11
Hmozo 170

TemaTu4eckoe IJIAHUPOBAHHUE NJI 6 Ki1acca

Conep:xanue yueOHOro MaTepuaJa

KoJ-Bo yacoB

1.1loemopenue Kypca 5 knacca 5

2. Jlenumocmo uucen. 20
3.Cnostcenue u gpluumanue opoodeii ¢ pazHvlMu 3HAMEHAMENAMU 22
4. Ymuoorcenue u oenenue 00bIKHOGEHHBIX Opodeil. 32
5.0muowenusn u nponopuuu. 19
6.11Tonoxcumenvuvle u ompuyamenbvHble Hucid. 13
7.Cnoscenue u 6bl4UMAHUE NOTOHCUMENbHBIX U OMPULAMETIbHBIX YUCel. 11
8. Ymuoorcenue u oenenue nonoscumensHulx u ompuyamenbHoIX yucei. 12
9.Pewienue ypagneHuii. 15
10.Koopounameut na nnockocmu. 13
11.I1oémopenue. 8

Hmozo

170




