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[lnanupyemble pe3yJibTaThl

1) Jluunocmmnwie

® Da3BUTHE JIOTUYECKOTO W KPHUTUYECKOTO MBINUICHUS, KYJIbTYphl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

e (opmupoBaHUE Yy YJAIIUXCS MHTEIUIEKTYAIbHON YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH
K MIPEOIOJICHUIO MBICTUTEIBLHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIICHHOTO OMBITA;

® BOCIHTAaHHE KA4YECTB JIMYHOCTH, OOCCIICUNBAIONINX COIMATBHYI0 MOOMIBHOCTh, CIOCOOHOCTh
NPUHUMATh CAMOCTOSITEIILHBIC PEIICHUS;

e (QopmupoBaHHE Ka4eCTB MBIIUICHUS, HEOOXOAMMBIX /IS aJanTalldid B COBPEMEHHOM
nH(pOpMaAIMOHHOM OOIIIECTBE;

® pa3BHUTHE MHTEpECa K MATEMATHUYECKOMY TBOPUYECTBY U MATEMATHUECKUX CIIOCOOHOCTEI;

2) Memonpeomemmnole
PeryasituBnabie YY ]I

® yMEHHE CaMOCTOSTEIFHO OMPEEINATh e 00yIeHHUs, CTAaBUTh U (POPMYITHPOBATH HOBBIC 3a/1a4H B
yueOe U1 TIO3HABATENhHOH NEATEIHHOCTH, Pa3BUBATh MOTHBBI U MHTEPECH CBOCH MO3HABATEIHLHON
JeSITeIbHOCTH.

® YMEHHE CaMOCTOATENbHO IIAHUPOBATh IMyTH JOCTHKEHUS LieJei, B TOM YHCie albTepHATUBHBIE,
OCO3HAaHHO BBIOMPATh Hauboee F3PPEKTUBHBIC CIIOCOOBI PEIICHUs YIeOHBIX U MO3HABATEIbHBIX 3a/1a4.
® yYMEHUE COOTHOCUTH CBOM ACHCTBUS C IJIAHUPYEMBIMHU PE3yJIbTAaTaMHU, OCYLIECTBIIATh KOHTPOJIb
CBOCH JIEATEIHHOCTH B TPOIIECCE OCTKECHHUS PE3yiIbTaTa, OMpPeAeIsTh CIOCOOBI NeCTBHI B paMKax
MPE/UIOKECHHBIX YCIOBUM © TpeOOBaHM, KOPPEKTHPOBATh CBOW JACHCTBHS B COOTBETCTBHH C
HU3MEHSIOLIEUCS CUTYyaIuEN.

® yMEHHE OIICHHBAThH MPABIILHOCTH BHITIOJHEHHS YIeOHOHW 3a1adn, COOCTBEHHBIE BO3MOXKHOCTH €€
peuieHusl.

e _.BJIAJICHUE OCHOBAMU CAMOKOHTPOJIS, CaMOOLICHKH, MPUHATUSA PEIIEHUHA U OCYLIECTBICHUS
OCO3HaHHOTO BEIOOpA B yueOHOI U 1TO3HABATEILHOM.

L]

ITo3naBaTenbHbie YY /I

® yMEHHUE ONPEJCIISATh MOHATHS, CO3/laBaTh 0000IEHNUS, YCTAHABIMBATh aHAJIOTHH, KIacCU(DUIIUPOBATH,
CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JJIs KiacCH(UKAIMK, YCTaHABIMBATH MPUYUHHO-
CJIEJICTBCHHBIC CBSI3U, CTPOWUTH JIOTHYECKOE pacCyXXJeHHEe, YMO3aKiioueHue (MHIYKTHBHOE,
JIEAYKTUBHOE, TI0 aHAJIOTHN) | JIEJIaTh BBIBOBI.

® yYMEHHE CO3/1aBaTh, IPUMEHSITH M MPEOOPa30BbIBATH 3HAKW U CUMBOJIBI, MOJICIIA U CXEMBI JIJISl PELICHMUSI
y4eOHBIX U MTO3HABATEIBHBIX 3a]1a4.

e (HOpMHUPOBAHUE M PA3BUTHE FKOJIOTMYECKOTO MBIIUICHUS, YMEHUE MPUMEHSTh €ro B MIO3HABATEIBHOM,
KOMMYHHKATHBHOM, COIIMAIbHOMN MPAKTUKE U MPO(PECCHOHATILHOW OPUSHTALINH.

KommynnkatusHbie YY /I

® yMEHUE OpraHW30BLIBATH Y4eOHOE COTPYJHUYECTBO W COBMECTHYIO JIESATENIHHOCTh C YYUTEIEM H
CBEpCTHHKaMH; paboTaTh WHAMBUAYAJFHO M B TpYINIE: HAXOAUTh OOINEe peleHHe M pa3peliaTh
KOH()JIMKTHI Ha OCHOBE COTJIACOBAHMA TO3WIIMN U y4eTa HHTEPECOB; (POPMYIHPOBATh, apTYMEHTHPOBAThH H
OTCTaWBaTh CBOE MHEHHE.

® yMEHUE OCO3HAHHO HCIIOJIb30BATh PEYEBBIE CPEACTBA B COOTBETCTBUHU C 33Ja4ed KOMMYHUKALUU JIs
BBIPQKEHHUSI CBOMX YYBCTB, MBICIEHl W TOTpeOHOCTEW [UIs IUTAHMPOBAHUS W PETYISALUU CBOEH
JESATENBHOCTH; BIIaJICHUE YCTHON M MUCbMEHHON pedbl0, MOHOJIOIMUYECKON KOHTEKCTHON pEUbIo.

e (opMHUpOBaHME NPEACTABICHUNH O MaTeMaTHKe KaK YacTh OOIIeYeTOBEYECKOW KYIbTYpPBI, O
3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBUIIN3ALUU U COBPEMEHHOTO OOIECTBA;

® Dpa3BUTHE IMPEJCTABICHUA O MaTeMaTHKe Kak (OopMe OIUCAaHUA U METOJEe IO3HAHUS
NCUCTBUTENIFHOCTH, CO3/IaHUE  YCIOBHM Ui NpPHOOpPETeHUS TMEPBOHAYAILHOIO  OIBITA
MaTEeMaTHYECKOr0 MOJIEITUPOBAHUS;



e (opmupoBaHue OOIIUX CIOCOOOB HWHTEIUICKTYadbHON JEATCIBLHOCTH, XapaKTepPHBIX JUIS
MaTeMAaTUKU U SIBJSIFOIIMXCS OCHOBOW IMO3HABATEIHHON KYyJIbTYphI, 3HAYMMOW [UIsS Pa3IMYHBIX
cdep 4enoBeYeCKOM NesTSIbHOCTH.

3)IIpeomemmnvie pesyromamot
BpinycKHUK Hay4YuTcss B 5-6 Kjaccax (AJs1 HMCIOJb30BAHUSA B INOBCEJIHEBHOW KU3HU U

o0ecreyeHNsi BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)

e OmepupoBaTh Ha 0a30BOM ypOBHE IOHSATHUSMH: MHOXXECTBO, OJJIEMEHT MHOXXECTBA,
MMOAMHOKECTBO, TPUHAICIKHOCTH;

® 33/1aBaTh MHOXKECTBA MEPEUNCICHUEM UX DJIEMEHTOB;

® HaxOJWTh IIepeceueHHue, OObEAUHEHUE, IMOJMHOXKECTBO B MPOCTEHIIUX cuUTyalnusx.B
NMOBCEIHEBHOM KM3HU U NIPH U3yYeHHUHU APYTHX MPeIMETOB:

® pacno3HaBaTh JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHUS.
Yucaa

e OmepupoBaTh Ha 0a30BOM YpPOBHE TMOHATUSIMH: HATypaJIbHOE€ YHCIO, IEJ0€ YHCIIO,
OOBIKHOBEHHASI P00, IECATUIHAS JPO0b, CMEIIAHHOE YHCIIO0, PAIIMOHAIBHOE YHCIIO;

® HCIIOJIb30BAaTh CBOWCTBA YMCEI M TpPaBWIA JEHCTBHH C palMOHAIBHBIMA YHUCJIAMH TIPH
BBIIOJIHCHUY BBIYMCIICHHIA;

® HCHOJIb30BaTh MPU3HAKK JAEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUHU BBIYUCICHUU U
pEIICHUU HECIOKHBIX 3a/1a4;

® BBINOJHATH OKPYIJICHHE PAIMOHATIBHBIX YMCET B COOTBETCTBHUH C MPABUIIAMU;

® CpaBHUBATh PALMOHAIBHBIC YHCTIA.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NPeIMETOB:

® OIICHMBATh PE3YJbTAThl BHIYUCICHUI MPU PEUICHUH MTPAKTUYECKUX 33]1aY;

® BBINOJHATH CPABHEHUE YKCEIl B PEAIbHBIX CUTYALIUSX;

® COCTaBJISITh YMCIOBBIE BBIPAXKEHUS MPU PELICHUWU MPAKTUUYECKUX 3aJad U 3a1ad U3 JPYrux
y4eOHBIX IPEIMETOB.
CTaTuCTHKA M TeOpHs BEPOSTHOCTEH

e [lIpencraBnsaTe JaHHBIC B BUE TaOIUII, AHATPaAMM,

e yyuTaTh HH(MOPMAIUIO, IPEACTABICHHYIO B BUJIE TAOJIHUIIBI, TUATPAMMBI.
TekcTOBBIE 3a1aUH

e Pemmarh HeclIOXHBIE CIOKETHBIE 337]a4l Pa3HBIX TUIIOB Ha Bce apuMEeTHUECKHUE JeHCTBUS;

® CTPOUTH MOJIENb YCJIOBHs 3ajaud (B BHJE TaOJHUIBI, CXEMBI, PUCYHKa), B KOTOPOH IaHbI
3HAYEHMs IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYMH, C LIEJIbIO TIOUCKA PEILLICHUS 3aa4H;

® OCYIIECTBIATH CMOCOO TMOWCKA pelIeHUs 3a7adyd, B KOTOPOM pAaCCYXJICHHE CTPOUTCA OT
yCIIOBUS K TpeOOBAaHUIO WIIKM OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUJIaH PELIECHU 3a/1a4u;

® BBIJICIIATH ATAMBI PEIICHUS 3aa4H;

® HHTEPIIPETUPOBATh BBIYUCIHUTEIBHBIE pE3yAbTaThl B 3ajJade, HCCIENOBATh IOJYICHHOE
perieHue 3a1a4u;

® 3HATh pPa3IMUUe CKOpOCTel 00BEKTa B CTOSUYEH BOJIE, MPOTUB TEUCHHSI U TI0 TEYCHHUIO PEKH;

e pemiaTh 33Ja4M HA HAXOXK/ICHHE YACTH YKCIIa U YUCIIA 110 €ro YacTH;

e pelmaTh 33JaYd Pa3HBIX TUMOB (HAa pabOTy, HA MOKYIKH, Ha JBUKECHHE), CBS3BIBAIOIINX TpPU
BEJIMYUHBI, BBIJIEISATH 3TH BEJIMUMHBI U OTHOLIEHUSI MEXAY HUMU;

® HaxOJWTh MPOIIEHT OT YKCJIA, YUCJIO MO MPOIEHTY OT HETO, HAXOAUTh MPOIIEHTHOE OTHOIIICHHE
JBYX YUCEN, HAXOAUTh MPOLEHTHOE CHUKEHUE WIIH MPOIIEHTHOE MOBHIIIIEHUE BEJIMYUHBL;

® periaTh HECIOXKHBIC IOTUUECKHE 3a7]a4l METOJIOM PACCYKICHHIA.
B noBceHeBHOI KU3HU U TPH U3YyYEeHHUU APYTUX NMPeIMETOB:

® BBIJBUraTh THUIOTE3bl O BO3MOXHBIX MPEICIbHBIX 3HAUEHUSX HCKOMBIX BEJIMYMH B 3ajaue
(menaTh MPUKUIIKY)
Harasanasi reomerpust



I'eomerpuueckue purypbi

e OmnepupoBath Ha 0a30BOM YpOBHE MOHATUSAMU: (GUTYpa, TOUYKA, OTPE3OK, MpsAMas, Iyd,
JIOMaHas, yrojl, MHOIOYIOJbHHUK, TPEYTOJIbHUK M YETBIPEXYTOJIbHUK, MPSIMOYIOJbHUK W KBajaparT,
OKPY>KHOCTb M KpYT, IPSIMOYTOJIbHBIN Mapaenenumnes, Kyo, map. M3obpaxars usyyaembie GUrypsl oT
PYKH U C TOMOUIBIO JIMHEUKH U LUPKYJIS.
B noBceHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

® pemIaTh NPAaKTUYECKUE 33/1a4H C IPUMEHEHUEM MPOCTEHIITNX CBOUCTB (UTYP.
HN3mepeHuss u BbIYMCICHUS

® BBINOJHATh U3MEPEHUE JJIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C MOMOILBK) MHCTPYMEHTOB IS
WU3MEPEHU IJIUH U YIJIOB;

® BBHIUUCIATH IUIOIAU NPSIMOYTOJIbHUKOB.
B noBcenHeBHON JKM3HM ¥ NIPH U3Y4YEeHUH APYTUX NPeIMETOB:

® BBIYMCIIATH PACCTOSHMS HAa  MECTHOCTM B  CTaHAAPTHBIX  CUTyalMsX, IUIOLIAAH
MPSIMOYTOJIbHUKOB;

® BBINOJHATH POCTEUIINE TOCTPOCHUS U U3MEPEHUS HA MECTHOCTH, HEOOXOJUMbIE B pealbHON
KU3HHU.
Hcropuss MaTeMaTuKH

® ONKCHIBATh OT/EJbHBIE BBIJAIOLIUECS PE3YJIbTAThl, OJIYUEHHbIE B XOJ€ Pa3BUTUSI MAaTEMAaTUKU
KaK HayKu;

® 3HATh NPUMEPHl MAaTEMaTUYECKUX OTKPBITUM M HMX aBTOPOB, B CBSI3M C OTE€YECTBEHHOH U
BCEMHUPHOM UCTOPUEH.

BbINYyCKHUK NOJIYYUT BO3MOKHOCTb Hay4YHMTbCA B 5-6 KJjaccax (4Ji1 oGecnedyeHUs
BO3MO>@KHOCTH YyCHEIIHOT0 MNPOAO/KEHMSI OOpa30oBaHUSA HAa 06a30BOM U YIJIyOGJIEHHOM
YPOBHSIX)

DJIeMeHTbI TEOPHMU MHOKECTB U MATEMATHYECKOM JIOTUKH

e  OmnepupoBarTh MOHATHSIMH: MHOXECTBO, XapaKTEPUCTUKU MHOXKECTBA, HJIEMEHT MHOXKECTBA,
MycTOe, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, TOJIMHOXKECTBO, MPUHAIIICKHOCTH,

e  OmpenensaTh MNPUHAMICKHOCTh DJJIEMEHTa MHOXECTBY, OOBEIWHEHUIO U TEPECEUEHUIO
MHOECTB; 3a/1aBaTh MHOKECTBO C TTIOMOIIIbIO TIEPEUUCITICHHUS SJIEMEHTOB, CJIOBECHOT'O OMTUCAHUS.
B noBceHeBHOM KU3HM U NIPH U3YYEHHUH APYIUX NPeIMETOB:

® pacmo3HaBaTh JIOTHUYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,

® CTPOWTH IETIOYKH YMO3aKIFOUCHHI Ha OCHOBE MCITOJIb30BAHUS MPABUJI JIOTHKH.
Yucna

e  OmnepupoBaTh MOHATUAMU: HATYPAIBHOE YHCIO, MHOXECTBO HATYPAJIbHBIX YHCEN, LIEJIO0e
YHCII0, MHOXKECTBO IIENBIX 4HCe, OOBIKHOBEHHasl ApoOb, AecATHYHas ApoOb, CMEIIaHHOE YHCIIO,
palMOHAIPHOE  YHUCJIO, MHOXECTBO pAlMOHAIBHBIX YHCEJ, TeOMETpHYecKass WHTepIpeTaius
HaTypaJbHbIX, LI€JIbIX, PAIHOHAJIbHBIX;

®  TIOHMUMAaTh U OOBSCHATH CMBICI MIO3UITMOHHOM 3aIMCH HATYPAITHbHOTO YHCTIA;

®  BBHINOJHATH BBIYUCICHHUS, B TOM UYHCIE C WCIOJb30BAaHUEM TMPUEMOB PAIMOHATBHBIX
BBIYHCIICHHH, 000CHOBBIBATH AJITOPUTMBI BHITIOTHEHHSI IEHCTBUH;

®  HCMOJIb30BaTh MPU3HAKKU AEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMmMbI U pou3BeAeHUA
YHUCEJT MPY BHITIOJIHCHUH BBIYUCIICHUH U PEIICHNH 3a/1a4, 000CHOBBIBAThH MPU3HAKH JICTUMOCTH;
BBITIOJIHATH OKPYTJIEHHE PAllMOHAIBHBIX YHCEII C 33JJTaHHOM TOUHOCTHIO;
YIOPSI0YNBATH YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHBIX U AECATUYHBIX IPOOEH;
Haxoautb HOJ[ u HOK umcen u ncnonb30BaTh UX NpH pELICHUH 33/1a;.

e  ONEpUpPOBATH MOHATUEM MOAYNb YUCIA, TEOMETPUUECKas UHTEPIIPETAIIUS MOLYJIS YUCIA.
B noBceHeBHOI KU3HM U IPH U3YYEHHUH JAPYTUX NPeIMETOB:

e TPUMEHATH TpaBWja TPUOTUKEHHBIX BBIYUCICHUA NMPU PENICHHH MPAKTHYECKUX 3a7ad U
pEIIeHNH 3aa4 JPYTUX YIeOHBIX MTPEIMETOB;

®  BBINOJHATh CPABHEHHUE PE3YJbTATOB BBIYMCICHUN MPU PEIICHUH MPAKTUYECKUX 3a/1a4, B TOM
YUCIIe MPUOTMKCHHBIX BBIUUCICHUH;



®  COCTaBJIATH YMCJIOBBIC BBIPAKEHHUS W OLCHUBATh UX 3HAUCHUS MPU PEIICHUU MPAKTUYECKUX
3a/1a4 U 3a]1a4 U3 IPYruX y4eOHbIX MPEIMETOB.
YpaBHeHusi 1 HepaBeHCTBA

e  OmnepupoBaTh MOHATUSMU: PAaBEHCTBO, YHCIOBOE PABEHCTBO, YPaBHEHUE, KOPEHb YPABHEHMUS,
pelleHre ypaBHEHUsl, YUCIOBOE HEPABEHCTBO.
CraTucTHKA M TeOpHs BePOSITHOCTEH

e  OmnepupoBaTh MOHATUSMU: CTOJNOYATHIE U KPYTOBBIE TUArpaMMbl, TaOJUIIbI TaHHBIX, CPEAHEE
apupMeTH4IECKOe,

®  U3BJIEKaTh, UHPOPMALIUIO, IPEICTABICHHYIO B TA0IMIIAX, HA TUArpaMMax;

®  COCTaBJIATH TAOJIMIIBI, CTPOUTH AUATPAMMBI HA OCHOBE JJAHHBIX.

B noBceaHeBHOM JKU3HM M NIPH U3Y4YEeHNH APYTUX NPeAMETOB:

e U3BJEKaTh, HUHTEPIPETHPOBATH U MPeoOpPa30BbIBATH HMH(DOPMAILIMIO, NPEACTaBAEHHYID B
TaiMlax M Ha JAUarpaMMax, OTpPa)arollyl0 CBOMCTBA M XapaKTEPUCTHKU PEalbHBIX IPOLIECCOB H
SIBJICHUU.

TexcToBBIE 3a729H

e Pemare NpocThie M CIOXKHBIE 3a/laddl pa3HbIX THUIOB, a TaKXKE 3aJaydl TOBBIIICHHOMN
TPYJHOCTH;

®  ICIOJIb30BAaTh Pa3HbIe KPATKHE 3aMMCH KaK MOJIETH TEKCTOB CIOKHBIX 3a]1a4 JIJIsl TOCTPOCHUS
MTOMCKOBOW CXEMBI U PEIICHU 3a/1aY;

e 3HATh W NMPHUMEHATH 00a criocoba Mmoucka pemnieHus 3aaad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIIOBUS K TpeOOBAHUIO);

®  MOJEIUPOBATH PACCYKIICHUS MTPU MOMCKE PELICHHS 3a/1a4 C MOMOIIBIO Ipad-CXeMBbl;

®  BBIJCNATH ATAMbl PELUICHUS 33a4U U COACpKAHUE KaKI0r0 Tara;

®  HHTEPHPETUPOBATH BBIYUCIUTENbHBIE pPE3yJNbTaThl B 3a/lade, HCCIEIOBAaTh IOIYyYEHHOE
pelieHue 3a1a4u;

®  AHaJIM3UPOBATH BCEBO3MOJKHBIE CHUTYyallMM B3aUMHOIO pPAacHOJOXKEHUS IBYX OOBEKTOB U
U3MEHEHME MX XapaKTepPUCTHK IPH COBMECTHOM JIBUKEHUU (CKOPOCTh, BpEMsl, PACCTOSHHUE) INpHU
pEeIIeHNH 3a]a4 Ha JABM)KEHUE IBYX OOBEKTOB KaK B OJTHOM, TaK U B IPOTHUBOIIOIOKHBIX HANIPABICHUSIX;

®  HCCIENOBaTh BCEBO3MOXKHBIE CHUTyalluM IIPU pELIEHMM 337ad Ha JBW)KCHHME II0 pEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemiath pa3HOOOpa3HbIE 33aUU «HA YACTUY,

e pemarh U 0OOCHOBBIBaTH CBOE pEIICHHE 3aJad (BBLAEIATh MaTEeMAaTHUYECKYI0 OCHOBY) Ha
HaXO0XEHHUE YaCcTU YMCIIa M YUCIIA [0 €0 YaCTU Ha OCHOBE KOHKPETHOT'O CMbICHa Ipo0u;

®  0CO3HaBaTh U OOBSACHATH MJIEHTUYHOCTH 33J]au Pa3HbIX THIIOB, CBA3BIBAIOIIMX TPU BETUYHHBI
(Ha paboTy, Ha MOKYIKHM, Ha JBH)KEHHUE); BBIIENATH ATH BEIMYMHBI M OTHOIIEHHS MEXIy HUMH,
MIPUMEHSITh UX MPU PELUICHUH 3a/1a4, KOHCTPYUPOBATh COOCTBEHHBIE 33/1a4M YKA3aHHBIX TUIIOB.

B noBcenHeBHOM KU3HM M NIPH U3YYCHUHU APYTUX NPEIMETOB:

e BBIJCNATh NPU PEUICHHM 3aJa4 XapaKTePUCTUKH paccMaTpUBaeMOW B 3a/Jaye CUTYallUH,
OTJIMYHBIE OT peAIbHBIX (T€, OT KOTOPBIX a0CTparupoBalIMCh), KOHCTPYHPOBATh HOBBIE CHUTYallUU C
YU4ETOM JTHX XapaKTEPUCTUK, B YAaCTHOCTH, NPH PELIEHUU 3aJad Ha KOHIEHTPALMH, YYUTHIBATbh
IJIOTHOCTD BELIECTBA;

e  pemarh U KOHCTPYMPOBATh 337aul HA OCHOBE PACCMOTPEHMS pPEalbHBIX CUTyallUi, B KOTOPBIX
He TpeOyeTcsl TOUHBIA BBIYUCIUTENbHBIN Pe3yIbTaT;

e  pemiarth 33J1a4M Ha ABM)KEHUE IO PEKE, paCCMaTpPUBasl pa3HbIE CUCTEMBI OTCUETA.

Haruasanas reomerpust
I'eomerpuuyeckue Gpurypsl

e l3BnekaTb, HWHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O TEOMETPUYECKHX
¢burypax, npeACcTaBICHHYIO Ha YepTexkax;

e u300pakaTh U3ydyaeMble (PUTyphl OT PyKH U C TOMOLIbI0 KOMIIBIOTEPHBIX HHCTPYMEHTOB.
N3mepenus u BbIYMCICHUS

®  BBIOJIHATH U3MEPEHUE JJIMH, PACCTOSHUMN, BEIMUYUH YIJIOB, C TIOMOIIbI0 MHCTPYMEHTOB AJIs
U3MEPEHUM IUIUH U YIJIOB;



® BBUMCIIATH  IUIOMAAW  TPSIMOYTOJIEHUKOB,  KBAQJpaTroB, OOBEMBI  MPSIMOYTOJBHBIX
napajuieJIeuIe 108, KyOoB.
B noBceHeBHOI KU3HM U IPH U3YYEHUH JPYTUX NMPEIMETOB:

®  BBIUUCIIATH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYyalUsX, IUIOMAJAM YYaCTKOB
PSIMOYTOJIBHOM (POPMBI, 00BEMBI KOMHAT;
BBITIOJIHATH HpOCTCﬁIHPIG IMOCTPOCHHUA HA MCCTHOCTH, HeO6XOHI/IMBIC B peaHBHOfI KHN3HU,

®  OIEHUBATh Pa3Mephl PEATbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.
HcTopusi MaTeMaTHKHU

o XapakTepu30BaTh BKIIAJ BBIJAIOIINXCS MAaTEMAaTHKOB B Pa3BUTHE MATEMATHKH M WHBIX
HAYYHBIX 001acTeH.

Conep:kaHue Kypca MaTeMaTHKH B 5—6 KJaccax:

HarypanbHble unc/ia 4 HyJIb

HartypanbHbIii psii Yuces M ero CBOMCTBA

HarypanbHoe uncino, MHOXKECTBO HATypajdbHBIX YHCEI UM €ro CBOWCTBA, H300pakeHue
HaTypaJIbHBIX YMCEJ TOYKAMM HA YMCIOBOU MpsiMoM. Vcnosib30BaHME CBOMCTB HATypalbHBIX YUCEN MPU
pelieHuu 3aiay.

3anuch ¥ YTeHHe HATYPAJIBHBIX YK CeJ

Pazmuune mexny mudporr m uucnom. Ilo3ummoHHas 3amich HATYpaJIbHOTO YHWCIA, TTOMECTHOE
3HaYeHHUE MUQPBI, pa3psabl U KIacChl, COOTHOIICHHUE MEX/TY IBYMSI COCETHUMU Pa3PATHBIMU €IUHUIIAMU,
YTEHUE U 3aIMCh HATYPAJIbHBIX YHCEI.

OxkpyriieHue HaATYpPaJbHBIX YK CeJl

Heob6xoaumocTs okpyrinenus. [IpaBuiio okpyrieHus: HaTypajibHbBIX YKCET.

CpaBHeHHe HATYPAJIBHBIX YHCeJl, CpPABHEeHHUe ¢ YncjioM ()

[lonsiTie O CpaBHEHUM 4YHUCEN, CPAaBHEHHWE HATYPAIbHBIX YWCET IPYr C JAPYIOM M C HYIEM,
MaTeMaTH4YeCcKas 3alKuch CPaBHEHHI, CIOCOOBI CPAaBHEHUS YHCEIL.

JlelicTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

CroxeHue ¥ BBIUUTaHUE, KOMIIOHEHTHI CIIOKEHUS U BBIYUTAHUS, CBSA3b MEXI1Y HUMHU, HAXOK/ICHUE
CyMMBI M Pa3HOCTH, M3MEHEHHE CYMMbl M Pa3HOCTH TpPH HU3MEHEHHUH KOMIIOHEHTOB CJIOKCHHS U
BBIYMTAHUSI.

YMHOXEHWE U JIeNIeHUEe, KOMITOHEHTHl YMHOKCHUS U JICJICHUS, CBS3b MEXKIy HUMHU, YMHOXKEHHUE U
CIIO)KEHHE B CTOJOWK, JEJCHHE YTOJKOM, MPOBEpKa pe3yiabTaTa C MOMOIIbI MPUKUAKH U 0OpaTHOTO
JEUCTBUA.

[lepemecTUTENBHBIN M COYETATENbHBIA 3aKOHBI CIOKEHHMS W YMHOXEHUS, pacipeneauTeabHbIi
3aKOH YMHOKEHHUSI OTHOCUTEIIBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOB GbINOIHEHUS apUDMemuyecKux
Oeticmauil.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJieM

3anuch uuciaa B BHJIE CYMMbl Pa3psiAHBIX CIAraéMblX, IMOPSJOK BBINOJTHEHUS JEUCTBUI B
BBIPOKEHHSX, COACPIKAIUX CTETICHb, BEIYUCIICHUE 3HAYECHU BBIPAKECHHM, COACPIKAIIUX CTETICHD.

Yuci10Bble BHIPAKEHUS

YuciioBoe BEIpKEHHUE U €T0 3HAYCHHE, MMOPSIOK BHITTOJIHEHUS ICHCTBHIA.

Jenenue ¢ ocTaTkOM

Jlenenune ¢ OCTaTKOM Ha MHOKECTBE HATYPaJIbHBIX UHUCEN, CB0UCMBA OeleHUs C OCMAMKOM.
[IpakTHueckue 3aa4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa ¥ IPU3HAKH 1€JTUMOCTH

CBOICTBO AENIUMOCTH CyMMBbI (pa3HocTu) Ha uucio. [IpusnHaku aenumoctd Ha 2, 3, 5, 9, 10.
Ipusnaxu denumocmu na 4, 6, 8, 11. /loxazamenvcmeo npusnaxoe oearumocmu. PelieHne mpaKTHYECKUX
3a/1a4 ¢ MPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue 4ync/ia Ha MPOCTbie MHOKUTEJIH

[TpocTeie U cocTaBHBIE YUCIa, pemeTo JpaTocheHna.

Pa3noxeHne HaTypaJbHOIO YHCIA HAa MHOXUTEIM, PA3JI0KEHUE HA MPOCTbIE MHOKUTEIU.
KonuuectBo aenurenedt yucia, aqropuT™M paslioKEHUST YUCIa HA MPOCThIE MHOXXHUTENHU, OCHOBHAs
TeopemMa apuPpMeTHKH.

AuredpanyecKkue BbIpasKeHUs1



Hcnonb3oBanue OykB Juisi OOO3HAUYEHUs] YHUCEJ, BBIUMCIEHUE 3HAYCHMs anreOpanyeckoro
BBIPQ)KEHUS, NPUMEHEHHE anreOpanvyeckux BBIPKEHUH [UIS 3alUCH  CBOWCTB apH(PMETHUYECKUX
NeNCcTBUM, TpeoOpa3oBaHme anreOpandecKuX BHIPAKCHUM.

JleuTe M M KpaTHbIE

Jlenutenp u €ro CBOMCTBA, OOIIMIA IeTUTENh ABYX U 00Jiee Yynces, HanOOIbIINI 00U JEIUTEb,
B3aMMHO IIPOCTHIE YUCIIa, HAXOXKIeHNe Haubopiiero odmero aenaurens. KpatHoe u ero cBoiictsa, odiee
KpaTHOe JByX W Oojee uuces, HauMeHblIee oOllee KpaTHOE, CIOCOObl HaXOXKICHHS HaUMEHbIIETO
00I1Iero KpaTHOTO.

Apodu

OO0bIKHOBEHHbIE IPOOH

Honst, gacTtp, ApoOHOE uyucio, ApoOb. JIpoOHOE uuciio Kak pe3ynbraT aeneHus. [IpaBuibHbIE U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMENIaHHOE YHCIIO).

3anuch HATypalbHOTO 4YHCIa B BHJIE JApOOM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHHE
CMENIaHHOW IpoOM B HEMPABHIIbHYIO IpOOb U HA0OOPOT.

[TpuBenenue npobdeii k odeMy 3HamMeHaTen 0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CnoxeHue W BblUMTaHHE OOBIKHOBEHHBIX JpoOed. YMHOXKEHHE MU JejeHHe OOBIKHOBEHHBIX
npo0eit.

Apudmernueckue 1eHCTBHS CO CMEIIAaHHBIMU JIPOOSIMH.

Apudmerndeckne IeHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Crioco0b! parioHaIM3alK BEIYMCIEHUH U UX IPUMEHEHHE TIPU BBIIOJHEHNUH JIEHCTBUM.

JecATHYHBIE IPOOH

Ilenas u papoOHast yacTu jecsiTMUHOW Jpodu. IlpeoOpa3oBaHue JecsATHUYHBIX JpoOei B
oObIkHOBeHHBIE. CpaBHEHHE AECATHYHBIX Jpobed. CloxeHWe M BBIYMTAHUE ACCATHYHBIX JpoOeit.
OxpyrieHue AECATHYHBIX JApoOeil. YMHOXXEHHEe U JAeJeHHE AeCATHYHBIX napobel. IIpeoOpasoBanue
OOBIKHOBEHHBIX Apo0eii B necsatndnbie qpoou.Koneunsie n 0eCKOHEUHBIE AECATHYHBIE APOOH.

OTHoumeHnne AByX Yuces

Macmrab Ha miaHe u kaprellponopuuu. CoiicTBa mpomnopiuii, NpUMEHEHHE MPONOpUUN U
OTHOIIEHUH IIPU PEILICHUU 3a/au.

Cpennee apudgmernueckoe umces .Cpennee apudmerndeckoe aByx uucen. MzoOpaxeHue
cpeaHero apu(pMEeTHYecKoro IBYX 4YHMCEI Ha 4YMUCIOBOM mpsMoil. PerieHue mnpakTHueckux 3ajad c
IIpUMEHEHHUEM cpesiHero apudmernyeckoro. CpenHeeaprudMeTnyeckoe HECKOIbKUX YUCEIL.

IIpoueHTHI

[TonsiTue npoueHra. BelunMcieHne MPOLEHTOB OT 4YKCIAa M YHCIA [0 M3BECTHOMY IMPOIIEHTY,
BBIPAKCHUE OTHOILLIEHUS B MPOLICHTaX. PellieHne HeCI0KHBIX IPAKTUUECKUX 3a4a4 C POLICHTaMHU.

JuarpamMmsl

CronbuaTble M KpyroBble auarpaMmsbl. M3Bneuenune nHpopmanmu u3 auarpamm. MzoOpakeHue
Jyarpamm 1o YHUCIOBBIM JaHHBIM.

PanuonaJibHbIE YHCJIa

[Tosi0kuTEeIbHBIE U OTPHIIATEIbHBIE YHCJIA

N300pakeHne yucen Ha YUCIOBON (KoopAuHAaTHOW) npsiMol. CpaBHeHHe yucen. Moaynb yucha,
reoMeTpuyecKass MHTepIpeTanus Moayis yucia. J[eHCTBUS C TMOJNOXKHUTENbHBIMH W OTPHUIATEIbHBIMU
quciaMu. MHOXECTBO LENBIX YUCEIL.

IlonsiTue o panuoHadbHOM umcJie. [lepBuuHOe mpeacTaBlieHHEe O MHOXKECTBE PallMOHAJIbHBIX
quces. J{efcTBUS ¢ pallMOHATIbHBIMY YUCJIAMHU.

Pemienue TeKCTOBBIX 32124

Eaunuubl M3MepeHMii: UIMHBI, IUIOMAaM, 00bEéMa, Macchl, BpEMEHH, CKOPOCTU. 3aBUCUMOCTH
MEXIy €AMHUIIAMU U3MEPEHUs KaKI0M BEJIMYMHbBI. 3aBUCUMOCTH MEX]ly BEIMUYUHAMU: CKOPOCTh, BpeMs,
paccTosiHUe; TPOU3BOUTEIBHOCTD, BpeMs, paboTa; 1ieHa, KOJIUYECTBO, CTOUMOCTb.

3anauyu Ha Bce apudMeTHYecKue NeiCTBUA

Pemenne TekcToBBIX 3amau  apudmernueckuM crocodboM. Mcmonb3oBaHMe TaOMHI, CXEM,
4yepTexkel, APyrux CpeacTB MPEICTABICHHS JaHHBIX IIPU PEIICHUH 3a/1auH.

3agaum Ha IBM:KeHHe, pa00oTy M MOKYNIKH



PenieHne HECIOXHBIX 3alad Ha JBWKEHHUE B IPOTHBOIOJIOKHBIX HANPaBICHUAX, B OJHOM
HaIlpaBJICHUU, JBWKCHHE II0 PEKE M0 TEYEHWIO M IIPOTHUB TedeHUs. PelleHue 3a1ad Ha COBMECTHYIO
pabory. [IpumeHeHune npobdet mpu pereHun 3a1ad.

3agauu Ha YacCTH, 1014, IPOLEHTHI

Pemenue 3a1a4 Ha HaXOXKACHHUE YaCTU YKCIIA M YUCIIA IO €ro 4yacTH. Pemenue 3a1a4 Ha POLIEHTHI
u noau. [Ipumenenue nponopuui npyu peuieHuy 3aaay.

Jlornueckue 3agauu

Pemienne HeCIOXHBIX JIOTHUECKUX 3ajad. PerieHue JIOTMYECKHX 33/ad C MOMOMIbI0 rpados,
TalJIu1I,

OcHOBHBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3aJa4: apudmMeTndeckui, nepedbop BapuaHTOB.

Harnsaanas reomerpus

durypsl B okpyxaromem mupe. Harnsanele npeacraBieHus o Gurypax Ha IUIOCKOCTH: MpsiMasi,
OTpE30K, JIyd, YroJl, JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KpyI. UeTbIpeXyroJbHUK, IPIMOYIOJIbHUK,
KBagpar. TpeyroabHUK, BUABI TPEyroabHUKOB. [IpaBuibHbIe MHOTOYrOJbHUKHU. V300paskeHrne OCHOBHBIX
reoMmeTpuueckux ¢uryp. B3aumHOe pacmnosokeHue ABYX MpPSAMBIX, ABYX OKPY)KHOCTEH, NpsAMOl u
OKpyXHOCTH. JlInHa OoTpe3kKa, JoMaHOW. Enununel usmepenns nnunsl. [locTpoeHue orpeska 3agaHHON
JuiiHbBL. Buasl yrios. I'pamycHas mepa yrima. M3MepeHue M IMOCTPOCHHME YIJIOB C  ITOMOIIBIO
TpaHCIIOPTHPA.

[lepumerp mHoOTOyronbHHKA. lloHsATHE TUIOMAAM (UTYpHI, €AMHUIBI W3MEPEHHS ILJIOLIA]IH.
[Tnomanps mpsMoyroibHHMKA, KBaapata. lIpuOmkeHHoe H3MepeHHe IUIOmWaau (GUryp Ha KIIeT4aToi
Oymare. PaBHOBenukue GUryps.

Harnsiiaele mpejacTaBieHHss O NPOCTPAHCTBEHHBIX (Urypax: KyO, mapajulelenures, Npu3Ma,
nupamuia, map, cdepa, Konyc, nnauHap. M3o0pakeHne npocTpancTBEHHBIX Guryp. [Ipumepsl ceueHmid.
Mpuororpanauku. IIpaBunbHble MHOrorpaHHukH. lIpuMepsl pa3BepTOK MHOTOIpDaHHUKOB, LMIMHIPA U
KOHYCa.

[TonsTue o6bema; equHULBl 00beMa. OOBEM MPSAMOYTOJBHOIO NapaeNenunena, Kyoa.

[Tonstue o paBeHctBe Quryp. LlenTpanbHas, oceBas U 3epkanvhas cuMMmeTpuu. M3o0pakeHue
CUMMETPUYHBIX (QUryp.

Pemenne npaktuyeckux 3ajad ¢ IpUMEHEHUEM IPOCTENIINX CBOWCTB (QUTYD.

Hcropust MaTeMaTHKHU

[TosiBnenne uudp, OykB, HepornudoB B mpolecce cué€ra W paclpeiesieHus MPOIyKTOB Ha
HpeBHem bamxnem Bocroke. Csizb ¢ HeonmuTuueckoit peBostonueil.

Poxnenue mectuiecaTepuyHOi CUCTEMBI CUUCIICHUS. [10sIBlIeHNE TECATUYHOM 3aIIMCH YnCET.

Poxxnenue u pazsutue apudgmeruku HatypanbHbiXx yucen. HOK, HO/I, npocteie uncna. Pemero
OpatocdeHa.

[TosiBneHure Hynas U OTPULIATENIBHBIX YMCEN B MaTeMaTuke apeBHocTH. Ponb Jnodanra. [louemy

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

Hpo6u B BaBunone, Erunre, Pume. OTkpbiTHE necaTuuHbIX ApoOeil. CTapuHHbBIE CUCTEMBI Mep.
JlecsTuanbie 1poOu U MeTpUIecKas cucteMa Mep. JI. Marauikmid.



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 nonosxcumensHulx u ompuyamenbHoIx yuce. 12
9.Pewienue ypagneHuii. 15
10.Koopounameut na nnockocmu. 13
11.I1oémopenue. 8

Hmozo

170




