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IInanupyemMble pe3yJbTaThl H3yYeHHs] YUeOHOT0 NIpeaMeTa

Peszynomamur uzyuenus yuebnozo npeomema

W3yuenne MaTeMaTMKd B OCHOBHOHM IIKOJIE JaeT BO3MOXKHOCTH OOYYaroIIMMCS JIOCTHYb
CIIENYIOIINX PE3yNbTaTOB Pa3BUTHSL:

8 TUYHOCHOM HANPAGIICHUU!

® yMEHHE SICHO, TOYHO, IPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M IMCBMEHHOW pEuH, IIOHHU-
MaTb CMBICI TIOCTAaBICHHOW 3a/ladyd, BBICTPAWBATH AaPryMEHTALMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI

® KPUTUYHOCTH MBIIUICHHS, YMEHHE PACIIO3HABATh JIOTHYECKU HEKOPPEKTHBIE  BBICKA3bIBAHMS,
OTIINYATh THIOTE3Y OT (PaKTa;

® IIpeJICTaBJICHHE O MAaTEMATUYECKON Hayke Kak cepe 4eloBe4ecKo NesTeabHOCTH, 00 3Tanax
€€ Pa3BUTHs, O €€ 3HAYMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;

® KpPEaTUBHOCTb MBIIUICHUS, HWHUIMATUBA, HAXOJYMBOCTb, AaKTUBHOCTb IIPU PELICHUU
MaTeMaTHYECKUX 3a7a4;

® yMEHHE KOHTPOJIHMPOBATH NMPOLIECC U PE3YNbTAT YUeOHOH MaTeMaTUYeCKOH 1eATeIbHOCTH;

® CIIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPUATHIO MaTeMaTH4YECKUX OOBEKTOB, 3a/lay, pelleHui,
paccyxJIeHU;

8 MemanpeoMemHoM HanPasieHuu.

e [epBOHAYaAIbHbIE NPEACTABICHUA 00 HAEAX M O MEeToJaxXx MaTeMaTUKHU KaK YHMBEpPCAJIbHOM
SI3bIKE HAYKU U TEXHUKH, CPEICTBE MOJEIMPOBAHMS SIBJICHUI U IIPOLIECCOB;

® yMEHHE BHJETh MAaTEeMAaTUYECKYIO 3a/Jady B KOHTEKCT€ IpOOJIEMHON CHUTyallud B JPYTUX
JUCLUIUINHAX, B OKPYXKaIOIIEeH KU3HU;

® YMEHHE HaxOJIuTh B DPA3JIMUHBIX MCTOYHHKAX HH(POPMAIUIO, HEOOXOAUMYIO [UIsl PEIICHHUS
MaTeMaTHYeCKUX MpoOseM, NMPEACTABIATh €€ B MOHATHOW (opMe, IPUHUMATh PEIICHUE B YCIOBUSAX
HEMOJIHOHN U N30BITOYHOM, TOUHOW M BEPOATHOCTHOW MH(pOPMAaLINY;

e yMEHHE IOHMMAaTh M HCIOJIb30BaTh MaTEeMaTHUYECKUE CpEACTBA HArisgHocTH (rpadukw,
Jyarpammbl, TAOIHIIBI, CXEMBI U Ap.) IS WUTFOCTPALlMU, MHTEPIPETALUHU, apIyMEHTal1H;

® yMEHHE BBIBUTaTh TMIIOTE3bl NMPH PEIIEHUH Y4eOHBIX 3a/ay, MOHMMaTh HEOOXOAMMOCTb UX
IIPOBEPKHU;

® yMEHHE IPUMEHSITh UHAYKTUBHBIE U JEAYKTUBHbBIE CIIOCOOBI pacCyKIE€HUHN, BUJIETh Pa3IMyuHbIE
CTPATETHH PELICHUS 3a/1a4;

® [IOHMMaHUE CYUIHOCTH AITOPUTMUYECKUX MPEANUCAHUNA U YMEHUE JEeWCTBOBATH B COOT-
BETCTBUH C MPEJJIOKEHHBIM AITOPUTMOM,;

® YMEHHE CaMOCTOSITENIbHO CTaBUTH 1M, BBIOMPATh W CO3AaBaTh AJITOPUTMBI UISL PEIICHHUS
y4eOHBIX MaTeMaTHYECKUX MPOOIeM;

® YMCHHC INUIAHUPOBATH W OCYLICCTBIIATH ACATCIBHOCTH, HAIIPABJIICHHYIO Ha PCIICHHUE 3aaad
MCCIIEIOBATEILCKOTO XapaKTepa;

8 NPeOMEMHOM HANPABLEHUU.

® OBJIAJACHUC 0a30BBIM  IMOHSITUHHBIM arrmaparoM II0 OCHOBHBIM pasaciiaM COACPIKaAHUA,
Mpe/icTaBlIeHre 00 OCHOBHBIX M3Y4aeMbIX MOHATUAX (YUCIO, TeoMeTpuyeckas (urypa, ypaBHEHUE,
(GYHKIUS, BEPOSITHOCTh) KaK BaXXHEHIIMX MATEMATHMUECKUX MOJEIAX, MO3BOJISIONIUX OMHCHIBATH U
HU3y4daTh pCaJIbHBIC ITPOLCCCHI U ABJICHHA,

e yMeHHE PabOTaTh C MAaTeMaTHYECKUM TEKCTOM (aHAIM3UPOBATh, W3BJIEKATH HEOOXOAUMYIO
WH(OPMAIINIO), TPAMOTHO IPUMEHSTh MAaTEMATUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIMKY, HCIIOIh30BATh
PA3JIUYHBIC A3bIKKM MATCMATHKH,

e yMEHHE TPOBOJAUTH  KIacCUPUKALMU, JIOTUYECKHE OOOCHOBAaHMS,  JOKa3aTeIbCTBA
MaTE€MaTHYECKUX YTBEPXKIACHU;

e yMEHHE pPAaclo3HaBaTh BUJbI MAaTEMAaTHYECKUX YTBEPKICHHH (aKCHOMBI, OTpEACICHHS, TEO-
PEMBI | JIp.), IPSIMBbIE U OOpaTHBIE TEOPEMBI;

® pa3BUTUC Hpe,[[CTaBJICHI/Iﬁ 0 YHCJIC XU YUCJIIOBBIX CUCTCMAX OT HATYPAJIbHBIX 10 ﬂeﬁCTBHTeHLHBIX
YHCell, OBJIA/ICHUE HaBBIKAMH YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BEIYMCIICHHIA,
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® OBJIAJICHUE CUMBOJIBHBIM SI3BIKOM alreOphl, MPUEMaMH BBITIOTHEHHS TOXICCTBEHHBIX MTpeolpa-
30BaHUH PALMOHAIILHBIX BBIPAKEHUH, PEIICHUs YPAaBHEHU, CHCTEM YPaBHEHU, HEPABEHCTB U CUCTEM
HEpPaBEHCTB, YMEHHME MCIIOJIb30BaTh UJICI0 KOOPJUHAT HA MJIOCKOCTHU JJIsl HHTEPIPETALMN YPaBHEHUH,
HEPAaBEHCTB, CHUCTEM, YMEHHE NMPUMEHATh anreOpandeckue mpeoOpa3oBaHUs, amnmapaT ypaBHEHUH H
HEPABEHCTB JIJI PELICHUS 3a/1a4 U3 Pa3IMUHbIX pa3eiIoB Kypca;

® OBJIAJICHUE CHCTEMOH ()YHKIIMOHAIBHBIX MOHATUN, ()YHKIIMOHAIBLHBIM SI36IKOM M CHMBOJIHUKOM,
YMEHHE Ha OCHOBE ()YHKIHMOHAIBHO-TPAPUUECKUX MPEICTABICHUN OMNKCHIBATH W AHAIU3UPOBATH
pealbHbIC 3aBUCUMOCTH;

® OBJIAJICHUE OCHOBHBIMH CIIOCOOAaMU MPEACTABICHUS U aHAIIN3a CTATUCTUYCCKHUX JTAHHBIX; HAJIH-
qHe MPEACTaBICHUN O CTATUCTUICCKUX 3aKOHOMEPHOCTSIX B pealbHOM MUPE M O Pa3IMYHBIX CITOCO0axX
HX U3YUYCHHUS, O BEPOSITHOCTHBIX MOJCIISX;

® OBJIQJICHUE TCOMETPUUYECKUM SI3bIKOM, YMEHHUE HCIOJb30BaTh €ro JJIsl OMUCAHUS MPEAMETOB
OKPY)KaIOIIIer0o MHUpPa, Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEICTABICHUN U H300pa3UTEIBHBIX YMCHHMH,
MpUOOpETEeHNEe HABBIKOB T€OMETPUUECKHUX ITOCTPOCHHIA;

® YCBOCHHE CHCTEMAaTHYECKMX 3HAHWH O IUIOCKHX (UTYpax M HMX CBOWCTBAaX, a TakkKe Ha
HarJSIIHOM YpOBHE — O TIPOCTEMIIHMX TMPOCTPAHCTBEHHBIX TENaX, YMEHUE MPUMEHATH
CHUCTEMaTUYECKHUE 3HAHUS O HUX JUIS PEIICHUS FT€OMETPUUYECKUX M MPAKTUYECKUX 3a/1aY;

® YMCHHS M3MEPATH JUIMHBI OTPE3KOB, BEIIMYMHBI YTIJIOB, UCIIOIL30BaTh (POPMYIIBI ISl HAXOXKIC-
HUS TIEPUMETPOB, TUIOMIAIeH U 00BEMOB T€OMETPHUECKUX PUTYD;

® yMEHUE IPUMEHATh U3YUCHHbIC IOHATHUS, PE3YyIbTaThl, METOABI AJI1 PEIICHUS 3a7a4 IpaKTuye-
CKOTO XapakTepa M 3a7a4 W3 CMEXKHBIX AUCIUIUIMH C HCIOJIb30BaHUEM IIPH HEOOXOIUMOCTH
CIIPABOYHBIX MAaTE€pPUAJIOB, KAIBKYJISATOPA, KOMIIBIOTEPA.

BeinyckHUK HayuuTcd B 5-6 kiaccax (ISl MCIOJIb30BAHHUS B IOBCEAHEBHON KU3HM M
o0ecrneyeHusi BO3MOKHOCTH YCIIEITHOTO MPOA0JIKeHsI 00pa30BaHusl HA 0a30BOM YPOBHeE)

e OnepupoBaThb Ha 0a30BOM ypoBHe' MOHATMAMH: MHOXKECTBO, DIIEMEHT MHOKECTBA,
MOJAMHOKECTBO, TPUHAIC)KHOCTH;

® 33/1aBaTh MHOKECTBA IEPEUUCICHUEM UX IJIEMEHTOB;

® HAaXOAUTh NepecedeHne, 00beAMHEHNE, TTOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX.

B noBceHeBHOM KU3HN U IPH M3YYeHHUH JAPYTUX NPeIMeETOB:

® pacro3HaBaTh JOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUSI.

Yucaa

e OmnepupoBarh Ha 0a30BOM ypOBHE TMOHATHSIMH: HATypaJbHOE YHCIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAsI IPOOB, NECATHYHAS APOOb, CMEIIAHHOE YKCII0, PAllMOHAILHOE YUCIIO;

® JCIIOJIB30BaTh CBOMCTBA 4YHCEI M IpaBWJIA JACHCTBUA C DPAlMOHAIBHBIMU YHUCIAMHU IIPH
BBITTOJTHCHUH BBHIYUCIICHU,

® JCIOJIb30BaTh MpPU3HAKU AeTUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHWU BBIUKCIECHUN H
pELIEHUH HECIOXKHBIX 3a/1a4;

® BBHINOJIHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCEN B COOTBETCTBUU C IIPABUIIAMH;

® CpPaBHUBATH PAllMOHAIbHBIC YUCIIA.

B noBceHeBHOI KU3HU U IPH U3YyYEHHUH JAPYTUX NPeIMETOB:

® OIICHUBATH PE3YNIHTATHI BHIYUCICHHUHN MPU PEIICHUH MPAKTHISCKUX 33714,

® BBHINIOJIHATH CPABHEHHE YMCETT B PEATbHBIX CUTYAIUSX;

® COCTABJISITH YMCJIOBBIC BBIPAKEHUS TPH PEIICHUH MPAKTHUYECKUX 3a/ad U 3a1ad W3 JPYrux
y4eOHBIX IPEIMETOB.

CraTucTHKA ¥ TeOpHs BEPOSATHOCTEH

e [IpencraBisTh naHHBIC B BHJIEC TAOJHII, THATPAMM,

e YuTaTh MHPOPMAIIUIO, TPEACTABICHHYIO B BHJI€ TAOIUIIBI, JHATPAMMEI.

TexkcToBBIE 3aJa4H

e PemaTh HECIOKHBIE CIOXKETHBIC 3a7]a491 PA3HBIX THIIOB Ha BCE apu(PMETHIECKHE ACHCTBHUS;

131ech 1 nanee — pacno3HaBaTh KOHKPETHbIE IPUMEPHI OOLIMX HOHATUH MO XapaKTEPHBIM IPU3HAKAM, BBINOIHATH
JEHCTBUS B COOTBETCTBUH C OTIPEIEIICHUEM W IPOCTEHIINME CBOMCTBAMH MMOHATHH, KOHKPETU3NPOBATh IpUMEpaMH o0IIHe
TTOHATHS.
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® CTPOUTb MOJEIb YCIOBUS 3ajaud (B BUAE TaOJMIIBI, CXEMbl, PUCYHKAa), B KOTOpPOIl [aHBbI
3HAUEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIIMYMH, C LIEJIBIO [IOMCKA PELLIEHUS 3a7auu;

® OCYIIECTBIIATH CHOCOO MOMCKAa pELIeHHs 3aJaud, B KOTOPOM pAacCyKIEHHE CTPOUTCS OT
YCJIOBUSA K TP€OOBaHUIO WU OT TpeOOBAHHUSA K YCIOBUIO;

® COCTaBJIATH IJIaH PELICHMS 3a/1a4U;

® BBIJENATH dTAlbl PELLICHUS 3a7a4u;

® UHTEPIPETUPOBATH BBIUUCIMUTEIbHBIE pE3YyNbTAaThl B 3ajade, MCCIEAO0BAaTh IOJIYyYEHHOE
pellIeHne 3a1a4n;

® 3HATh Pa3JIMuMe CKOPOCTEH 00BEKTa B CTOSAUYEH BOJIE, IPOTUB TEUCHUS U 110 TEUEHUIO PEKH;

e pewiaTh 3ala4d Ha HAXOXKACHHUE YaCTU YKCJIA M YUCIIA IO €r0 YacTH;

e pemaTh 3aJa4d Pa3HbIX TUIOB (Ha padoTy, Ha MOKYIKH, Ha JBHXCHHE), CBSA3BIBAIOIIUX TPU
BEJIMYUHBI, BBIIEIATH 3TH BEJTMYMHBI M OTHOLLEHUS MEKYy HUMU;

® HAaXOAWTH IPOLIEHT OT YMCJIA, YUCIIO 10 NPOLIEHTY OT HEro, HAXOAUTh IIPOLIEHTHOE OTHOLICHHE
JBYX YHCEJ, HAXOUTh MPOLICHTHOE CHUYKEHUE WM IIPOLICHTHOE TOBBIIICHUE BEIIMYUHBI,

e peulaTh HECIOXKHBIE JTOIMUECKUE 33]Ja4l METOJIOM PACCYKIACHUI.

B noBceaHeBHOM KU3HM M NIPM M3Y4YEHHHU APYTUX PeIMETOB:

® BBIBUraTb TMIIOTE3bl O BO3MOXKHBIX IIPEAEIBHBIX 3HAYCHMSX HCKOMBIX BEJIMYMH B 3ajade
(menatb NPUKUIKY)

Harasignasi reomerpust

I'eomerpuueckue purypbi

e OrmepupoBaTh Ha 0a30BOM YpOBHE NOHATHSAMH: (GUTypa, TOYKA, OTPE30K, HpsAMas, Iy,
JIOMaHas, Yrojl, MHOIOYTIOJbHHK, TPEYTOJIbHMK U YEeTBIPEXYTOJIbHUK, NPSIMOYTOJbHUK U KBajpart,
OKPYKHOCTb M KpYT, NPSMOYTOJIbHBIN Napaiienenumnes, kyo, map. M3obpaxars usydaemble GUIypbl
OT PYKH U C TIOMOIIBIO JIMHEHKU U LIUPKYIISL.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

e pemnaTh NPaKTUYECKHUE 33/1a4H C IPUMEHEHHEM MTPOCTEHIINX CBOMCTB (uryp.

N3mepenus v BoIuncIeHUS

® BBINOJIHATh U3MEPEHUE [UIMH, PACCTOSIHUM, BEJIMUYUH YIJIOB, C IMTOMOLIbI0 MHCTPYMEHTOB IS
W3MEPEHUH JIINH U YIJIOB;

® BBIYUCIIATH IJIOLIAN PSIMOYTOJIBHUKOB.

B noscenHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

® BBIYUCIATH PACCTOSHUS HAa  MECTHOCTM B  CTaHJIAPTHBIX  CUTyallUsdX, IUIOLIAIU
MPSIMOYT OJIbHUKOB;

® BBINOJHATH NPOCTEHIINE TOCTPOSHUS U U3MEPEHHs] HA MECTHOCTH, HEOOXOIUMbIE B peabHOM
KU3HU.

Hcropusi MaTemaTuKu

® OIIMCHIBaTh OT/EJIbHBIE BBIAAIOIIMECS PE3YJIbTAThl, IOJIyYEHHBIE B XO€ PA3BUTHS MaTEMaTUKU
KaK HayKH;

® 3HATh MPHUMEpPhl MATEeMATUYECKUX OTKPBITMM M HMX aBTOPOB, B CBSI3M C OTE€YECTBEHHOH U
BCEMHUPHON UCTOPUEH.

BbIIyCKHUK NOJYYMT BO3MOMKHOCTHL HAY4YHThCsE B 5-6 Kiaaccax (s obecrnedeHHs
BO3MO’KHOCTH YCIIEIIIHOTO NMPOA0JIKeHUsl 00pa3oBaHusi HA 6230BOM U YIJIy0J1éHHOM YPOBHSIX)

DJIeMEeHTBI TEOPHH MHOKECTB M1 MATEMaTHYeCKOH JIOTUKH

o Onepuposamv®  NOHAMUAMI — MHOJICECME0, XAPAKMEPUCHUKY — MHOJICECIEd, — NeMeHm
MHOJICECMEa, NYycmoe, KOHeYHoe U 6ECKOHeYHOe MHOACECNBO, NOOMHOICECMBO, NPUHAONIEIHCHOCb,

® onpeoensimvb NPUHAONIEHCHOCMb IJEMEHMA MHOJICECMEY, O00beOUHEeHUI0 U NepeceyeHuio
MHOJICECmS, 3a0a8aMb MHONCECMEO C NOMOWbIO NePEUUCTIEHUs DIEMEHMO8, CIO8ECHO20 ONUCAHUSL.

B noBcenHeBHOM KU3HM M IPH U3YYECHHH APYTUX NMPeIMETOB:

®  PACNO3HABAMb 1O2UYECKU HEKOPPEKMHbLE 6bICKA3bIEAHUA,

2 351ech U 1asiee — 3HATh ONpPEJIEICHUE IOHATHS, YMETh HOSACHATh €0 CMBIC], YMETh MCIIOIb30BaTh IIOHATHE U €r0 CBOHCTBA
IIPY IPOBEICHUH PACCYKACHUH, TOKAa3aTENbCTB, PEIICHUH 3a/ad.
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® CMpoums YenouKu YMO3aKIOUeHUll Ha OCHO8E UCNOIb30BAHUS NPAGUTL TIOSUKU.

Yucna

o Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCTO, MHONCECMBO HAMYPAIbHLIX HUCEeN, Yeloe
YUCTO, MHONCECMBO YeablX Uucel, 0ObIKHO8eHHAs1 Opobb, OecamudHas Opodb, CMeuaHHoe HUCIO,
PAYUOHANBbHOE  YUCTO, MHOMNCECMBO DAYUOHAIbHLIX HYUCEN, 2e0OMEeMmpPUYecKds UHmepnpemayus
HAmMypaibHbiX, YeaviX, PAYUOHAIbHbLX,

® NOHUMAMb U OOBACHAMb CMBLCT NOZUYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

® GBLINOJIHAMb BbIYUCIEHUS, 6 MOM YUCle C UCNONb308AHUEM NPUEMOE DPAYUOHATbHBIX
8bIYUCTEHUL, 0OOCHOBLIBAMb AICOPUMMbL BbINOIHEHUS OUCMBULL,

® ucnoavzoeamsv npusHaxku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouszeederus
yucenl npu 8bINOJHEHUU BbIYUCTIEHUL U peuleHUU 3a0ad, 0O0CHOBbIBAMb NPUSHAKU OeTUMOCTIU;

® GLINOAHAMb OKPY2leHUEe PAYUOHATbHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO,

® Ynopsa0oyUBaAMb YUCIA, 3ANUCAHHbLE 8 BUOE 0OLIKHOBEHHBIX U QeCAMUYHBIX OpoDell;

e naxooumv HO/] u HOK uucen u ucnoiv3o06amo ux npu pewieHuu 3a0ay,

® onepuposamv NOHAMUEM MOOYIb YUCIA, 2eOMEeMPUYECKAs UHMePNpemayus MO0V YUCIA.

B noBceaHeBHOI KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® NpUMEHAMb NPABULA NPUOIUNCEHHBIX BbIYUCICHUN NPU peueHUU NpaKmudeckux 3a0ay u
peweHuu 3a0a4 0pyaux yueOHvlX npeomemos;,

® GLINOIHAMb CPABHEHUE Pe3YIbMAmMO8 GblUUCTIeHUN NPU PeueHUU NPAKMUYecKux 3a0ad, 8 mom
yucie NPUOIUNCEHHBIX BbIYUCTEHULL,

® COCMABIAMb YUCIOB8blE BLIPANCEHUS U OYEHUBAMb UX 3HAYEHUS NPU peuleHUUu NPpaKmuiecKux
3a0a4 u 3a0ay u3 Opy2ux yueOHvIxX npeomemos.

YpaBHeHNsI 1 HEPABEHCTBA

o Onepuposamsv NOHAMUAMU. PABEHCMBO, YUCI0B0€ PABEHCMEO, YPABHEHUE, KOPEeHb YPABHEHUs,
peuteHue ypasHeHus, Yuci080e HepaseHCmaeo.

CTaTucTHKA M TeopHsl BEPOSITHOCTEH

o  Onepuposamsv NOHAMUAMU: CIMOAOYUAMbLE U KPY208ble OUaCpammbl, madiuybl OaGHHbIX, CpeoHee
apugmemuueckoe,

® u3BIEeKAMb, UHGDOpMayUI0, NPEOCMAasIeHHYI0 8 MAOIUYAX, HA OUACPAMMAX;

® cocmasnsams mabdauysvl, CMpPoOUnms OUASPAMMbL HA OCHOBE OAHHDIX.

B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

® u361eKamb, UHMEPNPemuposams U npeoopa30evleams UHGOpPMayUoo, NPeoCmAagIeHHYI0 8
maoIuyax u Ha OUAPamMmax, Ompaicarouwiyro colUCmea U XapaKxmepucmuku peaibHblX npoyeccos u
sGNeHUl.

TekcroBble 3a1a49H

e Pewamsv npocmvie U CHOJHCHbIE 3A0a4U PA3HLIX MUNOS, A MAKJHCe 3a0ayu NOBLIUEHHOLU
mpyoHocmu,

® UCNONB306AMb PpA3HLIE KPAMKUE 3ANUCU KAK MOOelU MeKCMO8 CILONCHbIX 3aday 0ns
NOCMPOeHUs NOUCKOBOLL CXeMbl U peuleHuUsl 3a0ay;

® 3HAMb U NPUMEHAMb 004 CNOCODA NOUCKA peuleHus 3a0ay (0m mpebdoB8aHus K YClo8uo U Om
VCr08us K mpebosanuio);

®  MOOeNUPoB8amsv paccylicOeHUs npu NOUCKe peuleHus 3a0ay ¢ NOMOWbIo 2pagh-cxemol,

® BblOeNAMb IMANbL PEULeHUSL 3A0aAYUU U COOEPHCAHUE KAAHCO020 DMANA,

® UHMEPNPEemUpPo8amsv BbIYUCIUMENbHbIE Pe3yIbmamvl 6 3aoade, UCCIe008amb NOAYUEHHOe
peuterue 3a0adu;

® AHATUUPOBAMD BCEBO3ZMOINCHLIE CUMYAUUU B3AUMHO20 PACNONIONCEHUS 08YX O00BeKmo8 U
U3MeHeHUue UX Xapakmepucmuk npu CO8MEeCMHOM O8UNCEHUU (CKOPOCMb, 8peMs, pacCmosiHue) npu
peweHuy 3a0ay Ha O0s8udceHue 08yxX 00beKMo8 Kak 6 O0OHOM, MaK U 6 NPOMUBONOLONCHBIX
HanpaeieHusix,

® UCCe008aMb  BCEBO3MOJNCHbIE CUMYAYUU NPU peueHUuu 3a0ay Ha O0sudiceHue no pexe,
paccmampusams pazHvle CUCeEMbl OMCYéma,

® peulamsv pazHo0OPA3HbIE 3A0aUU «HA YACMUY,
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® pewamsv u 000CHOBVIBAMDb CE0€ peuleHUe 3a0ay (8bloeisimb MAMeMamuyecKylo 0CHO8Y) Ha
HaxoxcoeHue 4acmu Yucid u Yucia no e20 Yacmu Ha 0OCHO8e KOHKPEMHO20 CMbICLA OpoOU;

®  0CO3HABAMD U OOBACHAMb UOCHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3bLEAIOWUX MPU BETUYUHBL
(Ha pabomy, Ha NOKYNKU, HA OBUJICEHUE), BbLOENSIMb MU BEIUUUHBI U OMHOUEHUS MeNCOY HUMU,
NPUMEHSAMb UX NPU PeueHUU 3a0ay, KOHCMPYUpo8ams cOOCMEeHHble 3a0aUll YKA3AHHBIX MUNOS.

B noBceaHeBHOIi )KM3HU ¥ IPU U3YYEHHH IPYTUX NPEAMETOB:

® gbldensMb NpU peueHuu 3a0ay Xapakmepucmuky paccMampusaemol 8 3aoave cumyayuu,
OMIUYHBIE OM PeaNbHbIX (Mme, OMm KOMOpblX adCmMpasupo8anucs), KOHCMpYUposams HOGble CUMYAyuUu
€ YUémom 2mux XapaKkmepucmuk, 8 4aCmHOCMU, NPU peulenu 3a0a4 Ha KOHYeHmMpayuu, y4umoléanms
NJIOMHOCb 8eujecmasa;

® pewamsv U KOHCMPYUPOBAMb 3A0ayu HA OCHOBE DPACCMOMPEHUSI DeANbHbIX CUMyayutl, 6
KOMOPbIX He mpeOyemcs MOYHbLU GbIYUCTUMENbHBLI Pe3VIbmanm,

® pewams 3a0ayu Ha 08UdNCEHUe NO peKe, PACCMAMPUBAs pasHvle CUCTEMbl OMcYemd.

Harasignasi reomeTpus

I'eomerpuueckue purypbi

o 361examv, uHmMepnpemuposamv U npeoopazosviéams UHGOPMAYUI0 O 2eoMempuUyecKux
Queypax, npedcmasieHHyI0 Ha Yepmetcax;

® u300padicamsv usyyaemvie Qhueypsbl Om pyKu u ¢ NOMOWbIO KOMIbIOMEPHBIX UHCIPYMEHMOB.

N3mepennsi u BHIYHCIEHHSA

® GLINOIHAMb UMEpeHUe ONUH, PACCMOAHUU, GeIUYUH V2l08, C NOMOWbIO UHCMPYMEHMO8 Olis
UMepeHutl ONUH U Y208,

® GHIYUCIAMb  NIOWAOU  NPAMOY2OIbHUKOS,  K8AOpAmos,  00béMbl  NPAMOY2OJbHbIX
napannenenuneoos, Kyoos.

B noBceaHeBHOI )KM3HU M IPU U3YYE€HHH IPYTUX MPEAMETOB:

® GLIYUCTAMb PACCMOSAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUsx, NIOWA0U Y4aACMKO8
NPAMOY20IbHOU POpMbL, 00BEMBL KOMHAM,

® GLINOIHAMb NPOCMeliuue NOCMPOEHUs. HA MECIMHOCMU, He0OX00UMble 8 PEANbHOU HCUSHU,

® OYEHUBAMDb PAMEPDL PEATLHBIX 00BEKMO8 OKPYICAIOUWE20 MUPA.

Hcropus MaTeMaTUKHU

o Xapaxmepuzoeams 6KIAO BbLOAIOWUXCS MAMEMAMUKO8 6 pA3gUmMuUe MAmemMamuK U UHbIX
HayyHuIX odaacmell.

[Ipenmer «Marematuka» B 5—6 Kiaccax BKIIIOYAeT apUPMETHUUECKUN MaTepuall, 3JIEMEHTHI
anreOpbl U TEOMETPHH, a TAK)KE 3JIEMEHThI BEPOSTHOCTHO-CTaTUCTUYecKOl TnHUH. Beero 340 vacos.

Conep:xaHue 0CHOBHOI0 00111ero 00pa3oBaHMs M0 y4eOHOMY MpPeaMeTy.
ConepxaHue KypcoB MaTeMaTHKH 5—6 KJIAaCCOB OOBEAMHEHO KaK B MCTOPHUYECKU CIOKHMBIIUECS
JUHUM (YucioBas, anredpanyeckas, reomeTpuyeckas, GyHKIHOHAIbHAS U JIp.), TaK U B OTHOCUTEIHHO
HOBBIE (CTOXAaCTHYECKas JIMHUS, «peajibHas MaTeMaTuka»). OTAenbHO TNpPEeACTaBICHbl JIMHUSA
CIO)KETHBIX 3a/1a4, UICTOPUIECKas JINHUSI.

JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH

Cornacno ®I'OC ocHoBHOTO 00111€T0 00pPa30BaHUs B KypC MaTeMAaTUKU BBEJICH paszen «Jlorukay,
KOTOPBIH HE TPEIoaraeT JOMOJHUTEIbHBIX YacOB Ha M3yUCHUN W BCTPAMBACTCS B PA3IMYHBIE TEMBI
KypCcOB MaTeMaTHMKH ¥ HWHQOPMATUKU U MpeBapseTcsl O3HAKOMIIEHHEM C DJIEMEHTaMH TEOpUHU
MHOYKECTB.

MHoKecTBa U OTHOLLIEHUSI MEKAY HUMU

MHOXEeCTBO, Xapaxkmepucmuieckoe C80UCMB0 MHOMCeCmsed, >IEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, beckoneynoe muodcecmso. IlonmHoxkecTBO. OTHOIIEHHE MPUHAICKHOCTH, BKIIOYCHHUS,
paBeHCTBA. DJIEMEHTHl MHOXKECTBA, CIIOCOOBI 3a/JaHUSl MHOXECTB, pACHO3HABAHUE NOOMHOICECME U
3/1eMEHMO8 NOOMHOICECME C UCNONIb308AHUEM KPY208 Jlinepa.

Onepauuu HaJ MHOKECTBAMH



[lepeceuenne u 0OOBEAMHEHHE MHOXECTB. Pasnocmbv MmHodcCecms, OONOIHeHUe MHO*CeCmed.
Humepnpemayus onepayuti HA0 MHOMCECMBAMU C HOMOWbIO Kpy2os Jiiiepa.

HarypajibHble 4nc/ia 1 HyJIb

HaTtypaabHbIi psii YucesI M ero CBOMCTBa

HarypanpHOoe 4MCIO, MHOXXECTBO HATypalbHBIX YHCEII W €ro CBOWCTBa, H300pakeHue
HaTypaJbHBIX YMCE]I TOYKAMHU Ha YUCIOBOM IpsiMoM. Vcronb30BaHME CBOMCTB HATYPaJbHBIX UYUCEN
IIpU pELICHUH 3a/au.

3anuch U YTEHHE HATYPAJbHBIX YHCEJI

Paznuune mexnay nudpoit u uyucnom. [lo3unmoHHas 3amuch HATYpaJIbHOTO YHWCIA, TOMECTHOE
3HauYeHUE LUQPBI, pas3psabl M KIAcChl, COOTHOIIEHHWE MEXIy JBYMS COCEIHHUMH pa3psIHbIMU
€AMHUIIAMU, YTCHHE U 3aITUCh HATypaIbHBIX YUCE.

OxkpyriieHue HATYPAJbHBIX YK CeJ

Heo6xoaumocts okpyrienus. [IpaBuiio okpyrieHus HaTypalbHbIX YHCEIL.

CpaBHeHHMe HATYPAJILHBIX YK CeJl, CPABHEHHE ¢ YucaoMm 0

[lonsiTe O cpaBHEHUM 4YHCEJl, CPAaBHEHHE HATYPaJIbHBIX YHUCEN JIPyr C APYITOM U C HYJIEM,
MaTeMaTH4YeCcKas 3alKuch CPAaBHEHHI, CIOCOOBI CPABHEHUSI YU CEIL.

JelicTBHS ¢ HATYPAJbHBIMHM YHCJIAMM

CnoxeHue ¥ BbIUMTaHNUEe, KOMIIOHEHTHI CJIOKEHUS U BBIUYMTAHUS, CBSA3b MEX/y HUMH, HAXOXKICHUE
CYMMbl M Pa3HOCTH, WU3MEHEHHE CyMMbl M Pa3HOCTU IPU M3MEHEHUU KOMIIOHEHTOB CIIO)KEHUS U
BBIYMTAHUSI.

YMHOXEHUE U JIeJIEHUEe, KOMIIOHEHTBl YMHOXKCHHS U JIETICHUs, CBSI3b MEXIY HUMH, YMHOKEHHUE U
CIIO)KEHHE B CTOJIOWK, JIeIEHUE yrOJIKOM, IIPOBEPKa pe3yibTaTa ¢ MOMOIIBI0 MPUKUIKA U 0OpaTHOTO
JICACTBUA.

[lepemecTuTENbHBIN U COYETATENbHBIA 3aKOHBI CIIOXKEHHUS U YMHOXEHUS, paclpeaesInTeIbHbIN
3aKOH  YMHOXEHHS  OTHOCHUTEIBHO  CJIOKEHUS, 000CHO8AHUE  ANOPUMMO8  GblNOJHEHUs.
apugmemuieckux oeticmaull.

CremneHb ¢ HATYpaJbHBIM MOKa3aTeJeM

3anuch 4ucia B BHJAE CYMMbl pPa3psAHBIX CIAraéMblX, MOPSIOK BBINOJHEHUS JEUCTBUH B
BBIPAKEHUSX, COJIEPIKALINX CTENICHb, BHIYUCICHNE 3HAUEHUHN BBIPAXKEHUH, COJEPKAIINX CTETIECHb.

Yucii0Bble BHIPAKEHUSA

YucnoBoe BbIpaXXEHUE U €ro 3HaYCHHE, TOPSAIOK BBITIOIHEHUS JeHCTBUI.

JleJ1eHHe ¢ 0CTATKOM

JleneHue ¢ OCTaTKOM Ha MHOYKECTBE HATYpaJIbHBIX YHUCEI, C80UCMBA OeleHUsi ¢ OCMAMmKOM.
[IpakTHueckue 3aaun Ha JIEJICHUE C OCTATKOM.

JeanTenu U KpaTHble

JlenuTenb v €ro CBOMCTBA, OOIIMIA IeMUTeNh ABYX U Oosiee yrceln, HanOOoNbIIui OOIIHI 1eTUTeNb,
B3aMMHO IPOCThIE YMCIIa, HaXOXKAeHHe HambOoJbliero ooduiero nenurens. KparHoe u ero cpoiictsa,
obiiee KpaTHoe JAByX M Oojiee duMcell, HauUMEHblIee oOllee KpaTHOe, CHOCOOBI HAaXOXKIECHHS
HaWMEHBIIIETO OOIIETO KPAaTHOTO.

CBoJicTBa ¥ PU3HAKH 1€JTUMOCTH

CBolCTBO JA€TUMOCTH CyMMBI (pazHocTH) Ha yucio. Ilpusnaku genumoctu Ha 2, 3, 5, 9, 10.
Ilpusnaku oenumocmu na 4, 6, 8, 11. [Joxazamenbcmeo npusHaxkos oeiumocmu. Penienue
MPaKTUYECKHX 3a/]1a4 ¢ IPUMEHEHUEM MPU3HAKOB JIETMMOCTH.

Pa3ioskeHue 4ync/ia Ha MPOCTbIE MHOMKUTEIH

[IpocTeie 1 cocTaBHbIE YnCHa, pewemo Ipamocghena.

PaznoxkeHre HaTypallbHOTO YMCIa Ha MHOXHUTEIH, pPA3J0KEHHWE HA MPOCThIE MHOXKUTEIU.
Konuuecmso oenumeneii uucna, aneopumm paznoxcenus Yucia Ha npocmole MHONCUMENU, OCHOBHAS
meopema apugpmemuxu.

AaredpanyecKne BbIpaKeHHUs



Hcnons3oBanne OykB s 00O3HAYEHUS YHUCEN, BBIYMCICHUE 3HAUCHUS alreOpanmdecKoro
BBIPQ)KEHUS, MPUMEHEHHE aIreOpandecKuX BBIPAKEHHH Il 3alHCH CBOWCTB apH(PMETHUECKHUX
NeNCTBUM, TpeoOpa3oBaHue aNreOpandecKuX BHIPAKCHUM.

Jpoou
OObIKHOBEHHbIE IPOOH

Jons, Jactb, ApoOHOE yucio, ApoOb. JIpoOHOe uucio Kak pe3ynbraT aeneHus. [IpaBunbHble U
HEeTpaBUJIbHBIE APOOH, CMEIIaHHas Ipo0b (CMEIIaHHOE YHCIIO).

3anuce HATYpaJbHOTO 4YHCIa B BHAE JApOOM C 3aJaHHBIM 3HAMEHATElleM, NpeoO0pa3oBaHUE
CMENIaHHOW IpoOU B HEMPABHIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue apodeii k odmemy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnoxxeHue W BbIYMTAHHWE OOBIKHOBEHHBIX Ipo0Oeil. YMHOXKEHHE U JIelleHHEe OOBIKHOBEHHBIX
IpoOeit.

ApudmeTrrueckue JEHCTBHUS CO CMEIIaHHBIMH IPOOSMHU.

Apudmernaeckue neicTBHUS ¢ IPOOHBIMHI YHCIIAMH.

Cnocobvl payuonanuzayuu 8bIUCIEHUL U UX NPUMEHeHUe NPU 8bINOJIHEeHUU OeliCnEU.

JecsiTHuHbBIE 1POOH

lenass m gpobHas yactu gecsaTuuHoil apobu. [IpeoOpasoBanue necATUYHBIX JApobOel B
oObIkHOBeHHBIE. CpaBHEHHE AECATHUYHBIX NpoOed. CliokeHHe W BBIYUTAHUE JECATHYHBIX JpoOeii.
OxpyrieHue IecATUYHBIX ApoOeld. YMHOXKEHUE U JIeJIeHHE NeCATUYHBIX ApoOei. [Ipeobpazosanue
00bIKHOBEHHbIX Opobell 6 Oecsamuulble Opodou. Koneunvie u beckoneunvie decsimuunvle Opoou.

OTHoEeHNe IBYX YK Ce

MacmTab Ha 1uiane u kaprte. [Ipomoprum. CBoiCTBa mpomopiuii, TpUMEHEHUE MPOIOPUUN U
OTHOIICHUI MIPU PEIICHUU 3a]au.

Cpennee apupmMeTnyecKoe YuceJa

Cpennee apudmernyeckoe AByX uucen. M3o0paxkeHue cpenHero apupmMeTHyeckoro AByX 4uCell
Ha YKCIIOBOW TpsiMoOii. PerieHune mpakTuyeckux 3a7ad ¢ MPUMEHEHUEM CPETHEro apu(pmMeTHYecKOoro.
Cpeonee apughmemuueckoe HeCKONbKUX YUCE]L.

IIpoueHTHI

[Tonatue mpoueHTta. BbluncieHne NPOLEHTOB OT YMCIA U YHMCIA 1O H3BECTHOMY IPOLEHTY,
BBIpQ)KEHUE OTHOIICHUS B MPOIIEHTaX. Pelenne HeCI0KHBIX MPAaKTUIECKUX 3a/1a4 C MPOLIEHTaMH.

JAunarpamMmmbl

Cronbuatbie U KpyroBble auarpammsbl. M3Bnedenue mHbopmau u3 auarpamm. HMzobpasicenue
ouazpamm no 4YUCi1o8biM OAHHBIM.

PanuonaJibHbIE YHCJIA
IHonoxuTEIBLHBIE M OTPULATEIbHBIEC YHCJIA
N300parkeHne 4yucen Ha YUCIOBOU (KoopAauHAaTHOW) npsiMoi. CpaBHeHHe yncen. Moaynb 4ucia,
F€OMETPUYECKAsT UHTEPIPETALNS MOAYIS YKCa. [[eCTBHS C MOJNOXKUTENBHBIMU U OTPULIATEIIbHBIMHU
yuciamMu. MHOXKECTBO LENBIX YHCEIL.
ITonsiTne 0 panuoHaJBLHOM 4Yucie. [lepguunoe npeocmasienue o MHONMCECMBE PAYUOHATLHBIX
yycen. JISUCTBUSA C pallMOHAJILHBIMU YU CIIAMH.

PelleHue TeKCTOBLIX 33124

Enunuubl u3mMepeHuii: IIUHBI, TUIOMAAH, 00bEMa, MAacChl, BPEMEHH, CKOPOCTH. 3aBUCHMOCTH
MEXIY €IUHUIIAMU H3MEPEHHUS KaKIOW BEIMYMHBL. 3aBHCHUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb,
BpeMsI, PaCCTOSIHUE; TPOU3BOAUTEIIBHOCTD, BpeMs, paboTa; 1ieHa, KOJTUIECTBO, CTOMMOCTb.

3agaym Ha Bce apupMeTHYECKHE AeliCTBUS

Pemenne TeKcTOBBIX 3amad apudmerndeckuM crocoboM. Mcmonp3oBaHWE TaONHI, CXEM,
YEpTEkKEU, APYIUX CPEACTB IIPEACTABICHNS JAHHBIX IIPU PELICHUH 3a1a4H.

3ajauu HA ABUKeHHUE, PadOTy M MOKYIIKH



PemeHne HecnmoXHBIX 3aJay Ha JBWKEHHE B NPOTHBOIIOJIOXKHBIX HANPABICHUSX, B OJHOM
HaIpaBJICHUH, ABUKEHHUE 10 PEKE M0 TEUEHUIO M NPOTHB TeueHHUd. PelieHue 3agady Ha COBMECTHYIO
pabory. [IpumeHenue apooOeit mpu pereHun 3a1ad.

3aga4yu Ha YaCTH, 10JIM, IPOLEHTHI

Pewrenue 3a1au Ha HaXOK/AEHUE YaCTH YMCIIA M YHUCIIA IO €ro YacTu. PenieHue 3a1a4 Ha IPOLIEHTHI
u nosu. [Ipumenenue nponopuui npyu peuieHuu 3a1ay.

Jlornyeckue 3agauu

Pemenne HECNMOXKHBIX JIOTUYECKUX 3ajad. PeuieHue 02uyeckux 3a0ady ¢ nomowwlo 2paghos,
mabauy.

OcHOBHBbIE MeTO/IbI pellieHUs] TEKCTOBBIX 32/1a4: apu(pMeTHIeCKUi, mepedop BapuaHTOB.

Harasignas reomerpust

durypsl B okpyxatolieM mupe. Harnsanele npeacraBieHus o Gpurypax Ha IUIOCKOCTH: MpsiMas,
OTpPE30K, JIy4, VyroJ, JIOMaHasi, MHOTOYIOJbHUK, OKpPYXHOCTb, Kpyr. YeThlpexyrojbHUK,
IPSIMOYTOJIBHUK, KBajapar. TpeyrojbHUK, 6udbl mpeyeonbHuxkos. Illpasunvhvie MHO20Y20NbHUKU.
N300pakeHNe OCHOBHBIX T€OMETPHUYCCKUX (GUTYp. B3aumnoe pacnonosicenue 08yX npambIX, O08YX
OKpYJICHOCIEU, NPAMOU U OKpydcHocmu. JIIMHA OTpe3Ka, JOMaHOW. ENWHUIBI U3MEPEHUs IJIUHBI.
ITocTtpoeHne otpe3ka 3agaHHOM JuMHBL. Buael yrnos. I'pagycnas mepa yrima. HM3mepenune u
IIOCTPOCHHE YIVIOB ¢ IOMOULIBIO TPAHCIIOPTHUPA.

[lepumerp wmHOTOyrONbHMKA. [loHsATHE TUIOMAIM (GUTYpPHI, €AMHULBI WU3MEPEHUS IUIOUIA]IH.
[Inomans npsMoyroiapHuKa, KBaapata. [IpubnmkeHHoe M3MepeHue Iuomaau (GUryp Ha KieTyaToi
Oymare. Pasnogenuxue guzypol.

Harnsnnele mpezacraBieHHs O NPOCTPAHCTBEHHBIX (uUrypax: KyO, Mapajuieienumnes, Mnpu3Ma,
nupampaa, map, chepa, KoHyc, muauHAp. M300pakeHue NPOCTPaHCTBEHHBIX (uryp. Ilpumepsi
ceuenuti. Mnozoecpannuxu. Ilpasunvuvie mnozocpannuxu. [lpumepbl pa3BEpTOK MHOIOTPaHHMKOB,
LHWIMH]Ipa U KOHYCA.

[Tonarue o6bema; equHMIBI 00beMa. OOBEM NPSMOYTOJIBLHOTO apaeNnenunena, Kyoa.

ITonarue o paseHcTBe Quryp. lleHTpanbHas, oceBas U 3epkanvbHas cuMMeTpuu. M3o0paxeHue
CUMMETPUYHBIX QUryp.

Pemenue npakTuyeckux 3aaad ¢ IpUMEHEHUEM IPOCTEUIINX CBOUCTB QUryp.

HcTopust MaTeMaTUKu

Tosenenue yughp, 6yks, uepoenugos 6 npoyecce cuéma u pacnpeoeieHus npooykmos Ha J{peenem
Brusxcnem Bocmorxe. Cesazv ¢ Heonumuueckoti pesontoyueti.

Pooicoenue wecmudecamepuunoii cucmemol cuucienus. Ilosgnenue decamuunou 3anucu Yucei.

Poowcoenue u pazsumue apugpmemuxu namypanvuvix uucen. HOK, HOJ], npocmeie uucna.
Pewemo Spamocgena.

llosasnenue Hyna u ompuyamenvHulx yucen 8 mamemamuxe opesHocmu. Ponv /[uogpanma. [louemy
(-1) (1) = +17

Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue decamuunuvlx Opodeu. CmapunHble cucmemul mep.
Hecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuil.

TemaTnuyeckoe NJIaHMPOBaHUE
¢ onpeejieHueM OCHOBHBIX BUI0B YUeOHO AeSiTeJIbHOCTH U MeTanpeIMeTHbIX YMEHUI U
HABLIKOB

MATEMATHKA 5 kaace (170 u)

OcHoBHoOe coJep:kaHue 110 TeMaM XapakTepucTHKa OCHOBHBIX | MeTanpeaMeTHble
BH/I0B J1eAITeJIbHOCTH y4e- YMeHus "
HHUKA (HA yPOBHE Y4eOHbIX HAaBBIKH
AelcTBUI)
1 2 3
1. HarypaabHble ynciaa u HoJb (64 u)
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HarypanbHblii psaAx  4uceal U €ro
cBoiicTBa. HatypanbHoe 4ncio, MHOKECTBO
HAaTypaJIbHBIX YHCEIl M €ro CBOMCTBA,
n300pakeHNe HaTypaJIbHBIX YHUCEJ TOYKAMU
Ha 4ucioBoM mpsaMon. HMcnonb3oBaHue
CBOMCTB HATypaJbHBIX YHUCEJ IPU PEIICHUU
3a1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCe

Paznuune ™mexny TUPPOA W YHCIOM.
[To3uMoHHAas 3aKuch HATYPAJIBHOIO YMCIIA,
IIOMECTHOE 3HaueHue LU(pBl, pa3psaabl U
KJIaCChl, COOTHOLUEHHE MEXKIy JBYMs
COCEHUMHM  DPaspsAHBIMM  E€AVHMIIAMH,
YTEHHE U 3alIUCh HATYPAJIbHBIX YHCEIL.

OxpyrieHue HaTYpaJbHBIX YHCE

Heobxonumocts okpyraenus. IlpaBuio
OKPYTJICHUSI HATYPAJIbHBIX YUCEI.
CpaBHeHMe  HATYpPaJbHBIX  4HcCel,

cpaBHeHHUe ¢ yucjaoMm 0

IlonsiTHE O CpaBHEHMM YHCEJ, CPABHEHHUE
HaTypaJIbHBIX YHUCENl ApPYr C JIPYyroM U C
HYJIEM, MaTEMaTUYECKasl 3alMCh CPAaBHEHUH,
CIOCOOBI CPaBHEHMSI YU CEI.

JleCTBHS ¢ HATYPAJBHBIMH YUCJIAMHU

CnoxxeHne ¥ BBIYMTAHHUE, KOMIIOHEHTBI
CIIOKEHUS W BBIYMTAHUSA, CBSI3b MEKIY
HUMH, HaAXOXICHUE CYMMbl U pPa3HOCTH,

W3MEHEHWE CYMMBl M DPAa3HOCTH IIpH
U3MEHEHUU KOMIIOHEHTOB CIOXEHHUSI U
BBIYMTAHUS.

YMHOXEHHE W JIeleHHe, KOMIIOHEHTEHI
YMHOKCHHUA U JCJICHUA, CBA3b MCXKY HUMU,
YMHOXXEHHUE M CIIOKEHHE B  CTOJIOHWK,
JeJIeHHEe YTOJIKOM, IPOBEpKa pe3yibTara C

MOMOIIBIO MIPUKUIKH u oOpaTHOTO
JIEHCTBHS.

IlepemMecTUTENBHBIA U COYETATEIIbHBIN
3aKOHBI CIIO’KEHHUS Hu YMHOXEHHS,
paclpeleNuTeNIbHbIi  3aKOH ~ YMHOYKEHUS
OTHOCHUTEIBLHO  CJIOKEHUS, o00OocHO8aHuUe

An2oOpUMMO8 BbINOJHEHUs. APUPDMEMUYECKUX
Oeticmeuil.
CremneHb ¢ HATYPAJbLHBIM MOKAa3aTeIeM
3anuch 4uClia B BUAC CYMMBI Pa3psIHBIX

CJIaraeMsblX, MIOPSI0K BBIITOJIHCHUS
JNEUCTBUA B BBIPAXKEHUAX, COJAEPIKALINX
CTEIEHb, BBIYUCIICHUE 3HAYCHUI

BBIPOKECHHH, COJEPIKAIINX CTEIICHb.

Yuci10Bble BHIPAKEHUSA

UuciioBoe BBIpaXXEHUE W €ro0 3HAYEHUE,
MOPSIOK BBIMIOJIHEHUS IEUCTBUM.

Jlenenne ¢ ocrarkoM. Jleaenme c
OCTAaTKOM Ha MHOXKECTBE HATypPaJIbHbBIX

OnuceiBaTh CBOMCTBA
HaTypaJbHOIO psija.

Yurtatb U 3alUChIBATH
HaTypajbHbIE 4YHCIA, CpaB-
HUBATh U YIOPSAIOUUBATH UX.
BpInoJHATL BBIYUCIECHUS C
HATypaJbHBIMU YHUCJIAMHU; BbI-
YUCJISITh 3HAYEHUS CTEIIECHEH.
@®opMyIHMPOBATH  CBOMCTBA
apuMETHUECKUX  JCHCTBHA,
3alUChIBaTh HUX C IOMOILBIO
OykB, TIpeoOpa3oBbIBaTh HA MX
OCHOBE YHCJIOBBIE BBIPAKEHUS.
AHau3upoBaTh u
OCMBICJIMBATD TEKCT 3a/1auu,
nepepopmyIMpoBaTh
yCIIOBUE, U3BJEKATh HEO00XO-
JTUMYIO uH(pOopMaLHnIo,
MOJeJMPOBAaTL  YCIOBHE C
IIOMOUIBIO CXEM, PUCYHKOB, pe-
aJbHBIX IPEIMETOB; CTPOUTH
JIOTUYECKYI0  IIEMOYKYy  pac-

CYXKICHU; KPUTHUYECKH
OLICHHBATH ITOJTY4E€HHBIN
OTBET, OCYLIECTBJIATH

CaMOKOHTpPOJIb, TPOBEPSSI OT-
BET Ha COOTBETCTBUE YCIIOBUIO.
®opmyIMpOBaTh
ONpEACNeHUsl  JeNUTENsl U
KpaTHOTO, IMPOCTOr0 YHUClIa U
COCTAaBHOT'O 4McCJla, CBOWCTBA U
MPU3HAKU JETUMOCTH.
Jloka3bIBaTh U ONIPOBEPraTh
C TIOMOIIIbI0 KOHTPIIPUMEPOB
YTBEPKACHUS O ACITUMOCTH YH-
cen. Knnaccugpunuposats HaTy-
pasbHBIE Yuclia (YeTHbIE U
HEYEeTHBIE, [0 OCTaTKaM OT Je-
JieHus Ha 3 U T. 11.).
HccaenoBarh npocreimme

YK CJIOBBIE 3aKOHOMEPHOCTH,
IIPOBOAUTDH YHCIIOBBIE
AKCIIEPUMEHTHI (B TOM UYHUCIIE C
HCIIOJIb30BaHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA)

YMeThb BUIICTD
MaTeMaTUYEeCKYIO
3a/1a4y B KOH-
TEKCTE Tpo-
ONEeMHOH cUTyaluu
B OKpY’Karonien
JKU3HHU.
ITonumarn
CYIIHOCTH aJIro-
PUTMUYECKHUX
NpeaNucaHui u
yMEHUE
JIEVCTBOBATE B
COOTBETCTBHHU C
MPEAJIOKEHHBIM
QITOPUTMOM.




YUCEJI, CBOUCMBA OelleHUs C OCMAMmKOM.
[IpakTrueckue 3amauyd  Ha JCJICHHE C
OCTaTKOM.

Jeauresun m KparHble. [lenurenbs U ero
CBOWCTBa, OOIIMIA JETUTENh JBYX U Oolee
ypcey, HauOOJbIIMKA OOWMH  JeNnuTenb,
B3aMMHO TIPOCTBIC HYHCJA, HAXOXICHUE
HauOoubIero obmero aenutens. KpatHoe u
€ro CBOICTBa, 00IIee KpaTHOE ABYX U Ooliee
Yyucell, HauMeHblllee oO0lIee  KpaTHoE,
CITOCOOBI HaX 0K ICHUS HaHMMCHBIIIETO
00I1Iero KpaTHOTO.

CaoilicTBa M NPU3HAKM AeJIMMOCTH

CBOICTBO AEIMMOCTH CyMMBbI (Pa3HOCTH)
Ha yucio. [lpusnaku aenumoctu Ha 2, 3, 5,
9, 10. Ilpusnaxu denumocmu na 4, 6, 8, 11.
Jloxazamenbcmeo NpusHaKos OeaumMocmiu.
Pemenne [IPaKTUYCCKUX 3a7a4 c
MIPUMEHEHHUEM MPU3HAKOB JACIIUMOCTH.

Pa3noxkeHue 4YHcJa HAa  NPOCThIE
MHOKHUTeH. [IpocThie U cocTaBHBIE YKCIa,
pewemo Spamocghena.

PasnoxxeHue HaTypajgpbHOrO 4HclIa Ha
MHOKHTEJIHM, PAa3jOXKEHHE Ha IPOCTHIC
MHOxurenn. Koauuecmeo oerumeneu wucia,
AneOPUMM PA3JI0HCEHUS YUCIA HA NPOCHble
MHOCUmMeNnu, OCHOBHAs meopema
apughmemuxu.

2. Jlpo6wu (64 u)

OObIKHOBEHHBIE IPO0H

Hons, dwacth, JIpoOHOE HYHCIO, JpOOb.
JlpoObHOE 4YHuCIIO Kak pe3ylnbTaT JeICHHUS.
[IpaBwibHBIE W  HEMpPaBWIBHBIE JPOOH,
cMelanHasi ApoOb (CMEIIaHHOE YHUCIIO).

3anmuch HATYpaJLHOTO 4YHCIIa B BHJIE
apobu ¢ 3aJaHHBIM  3HAaMEHATENeM,
npeoOpa3oBaHWe CMEIIAHHOW JpoOu B
HEMpPaBUIBHYIO Ip00b U HA00OPOT.

[IpuBenenne  apobeit  k  oOumiemy
3HaMmeHareno. CpaBHEHHE OOBIKHOBEHHBIX
TpoOei.

CrnoxxeHre W BBIYMTAHHWE OOBIKHOBEHHBIX
TpoOei. YMHOXeEHNE " JieTIeHUE
OOBIKHOBEHHBIX JAPOOCii.

Apudmernueckue
CMEIIaHHBIMH IPOOSMHU.

ApudmeTndeckrne NEHCTBUS C APOOHBIMH
YHCIIaMHU.

Cnocobul payuonanuzayuu GblYUCIeHUUl U
UX npuMeHeHue Npu 8blNOJTHEeHUU OetiCEULL.

JIEeUCTBUSA co

MopaeanpoBarhb B
rpagu4ecKoi, mpeIMeTHON
(dbopme MOHSTHS U CBOICTBA,
CBSI3aHHBIE C TOHATHEM
OOBIKHOBEHHOH J1pO0H.
®opmyIMpOBaTh,
3aNHUCBIBATH C TOMOIIBIO OYKB
OCHOBHOE€ CBOMCTBO
OOBIKHOBEHHOM Jpobu, Tmpa-
BUJIA JEUCTBUI c
OOBIKHOBEHHBIMU JPOOSIMH.
IIpeoOpa3oBbIBaTH
OOBIKHOBEHHBIE JIpOOM, CpaB-
HUBaTh W YIOPSJAOYMBATH HX.
BbINOJIHATH BBIYHCICHHUS C
OOBIKHOBEHHBIMHU JPOOSIMH.
Pemars 3amaun Ha apodbu (B
TOM YHCJIE 3a/1a41 U3 peabHON
NPaKTUKH), AHAJIU3HPOBATH U
OCMBICIUBATH TEKCT 3aJ]layH,
nepegopmyaMpoBaTh  ycCio-
BHC, M3BJEeKaTh  HEO0XO0-
JTAMYIO uHpopmaruto,
MOJIeJIMPOBATh  YCIIOBHE C

ITonumars
CYIITHOCTH
AITOPUTMHUYECKUX
MpeAnCcCaHui 51
YMEHHE
JIeHiCTBOBATh B
COOTBETCTBUU c
MIPEITIOKEHHBIM
AJIITOPUTMOM.
YmMmenue
CaMOCTOSTEIILHO
CTaBUTH eI,
BBIOMpATh U CcO3/a-
BaTh  aJITOPHUTMBI
JUIS pelIeHus
y4eOHBIX
MaTeMaTUYECKUX
npobiuem;
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IIOMOUIBIO CXEM, PUCYHKOB, pe-
aIbHBIX IIPEIMETOB; CTPOHMThH
JOTMYECKYI0 LENOYKy pac-
CYXKICHU; KPUTHYECKH
OLICHHBATH ITOJTy4EHHBIN
OTBET, OCYLIECTBJATH CaMo-
KOHTpPOJIb, IPOBEpsisi OTBET Ha
COOTBETCTBUE YCIIOBHIO.

3. Pemenne TexkcroBbix 3axay (12 u)

EnuHuubl u3MepeHuii: JUIMHBL, IJI0IaAHM, | BbIpamaTb OHU €UHULIBI YmMmernb BUIETH
o0bEéMa, Maccbl, BpPEMEHH, CKOPOCTH. | N3MEPEHUs BEIIMYUHBI B JPY- MaTEMaTHYECKYIO
3aBUCUMOCTH MEXIY €IMHUIIAMH | TMX €IMHHUIAX (METpHI B 3aJa4y B KOHTEK-
U3MEpEeHUs KaKI01 BEJIMYMHBI. | KHWJIOMETPax, MUHYTHI B 4acax | CT€  MpoOJIeMHOMI
3aBUCUMOCTH MEXIY BEJIMYMHAMU: | U T. I1.). CUTyaluu B
CKOpOCTb, BpeMs, paccrosinue; | OKpyriasThb HaTypaJIbHbIE | APYTUX Juc-
IIPOU3BOIUTENILHOCTD, BpeMsl, paboTa; LieHa, | Yucla U JECATHYHbIE JpOOU. | HUIUIMHAX, B
KOJIMYECTBO, CTOUMOCTD. BbIONHATE  NPUKHUIKY U | OKpY’Karollei

3agaum  Ha Bce apudMeTHYecKHe | OLEHKY B XOJ€ BEIYMCICHU. KU3ZHU
aecTBUs MoaenupoBaTb  HECIOXKHBIE

Pemenne TEKCTOBBIX 3ajjay | 3aBUCUMOCTH € OMOILBIO (op-
apu(METHIECKUM CIIOCOOOM. | MYJI; BBIIOJHATH BBIYMCIICHHS
Hcnonb3oBanue Tabiaul, cCXeM, 4epTexeH, | mo popmynam.
IOpYTUX CpEeACTB MpexacTaBieHus AaHHbX | Mcmonb3oBaTh  3HaHUS O
IIPY PELICHNUN 3aJa4H. 3aBHCHUMOCTSIX MEXIY BEINYM-

3agaum  Ha JBUKeHHe, PpadoTy M |HaMu  (CKOpPOCTb,  BpeMs,
NMOKYIIKH paccTosiHue; pa0ora,

Pemennie HecOXKHBIX 3a7a4 Ha JBUKEHHUE | IPOU3BOAUTEIBLHOCTD, BpEMS U
B IPOTHBOIIOJOKHBIX HAmpaBlIeHHUAX, B |T. 1.) OpU  pPEUICHUH
OJIHOM HalpaBJIEHUH, ABM)KEHUE 110 peKe MO | TEKCTOBBIX 3a7a4
TEYCHUI0 M TIPOTUB Te4eHHs. PemieHue
3aJ1a4 Ha COBMECTHYI0 padoty. [Ipumenenune
npoOeit Mpy pereHny 3aaau.

3a1a4yu HA YACTH, 101

Pemenne 3amad Ha HaxXOXIEHUE YacTU
YKclla ¥ YUCIIA [0 €T0 YacTH.

OcHoBHBIC MeTObI peleHust
TeKCTOBBIX 33/1a4: apU(PMeTHYECKuH,

7. Harasinnas reometpus (28 y)

Qurypel B OKpyxaromeM  Mupe. | Pacmo3znaBarb Ha ueptexax, | CTpouTh
Harnsinaele npezacraBieHuss o ¢urypax Ha | pUCyHKaX W MOJENSAX Teo- | JIOTUYECKYl0  Iie-
IUIOCKOCTH: TMpsiMasi, OTPE30K, JIy4, Yroil, | MEeTpUUecKue ¢burypsl, | MO4Ky pac-
JIOMaHasl, MHOTOYTOJIbHUK, OKpPYKHOCTb, | KOH(pUTYpaLuu ¢buryp | cyxaeHui,

Kpyr. YeThIpexyroibHUK, NpPSIMOYTOJbHUK, | (IUIOCKUE M TPOCTPAHCTBEH- | COMOCTABJATH
KBajpar. TpeyronbHUK, 6uovl | Hle). IIpMBOAMTBL TpUMEPHI | MOJTYYEHHBIH
Mpey201bHUKO8. IIpasunvrvle | aHaIOTOB reOMETPUUECKUX | pe3yabTaT € ycIo-
MHO2oyeonbHUKU. V300paskeHre OCHOBHBIX | (PUTYp B OKpY’KalOIIeM MHUpE. | BHEM 3aJauu.
F€OMETPUYECKHUX duryp. Bzaumnoe | I300paxkaTh reoMeTpuYecKue | YMeHue
pacnonoxcenue — 08yX  HpAMbLX,  08YX | GUTYpBl U HMX KOH(UIyparuH | IPUMEHSATh
OKpYJICHOCMEU, NPAMOU U OKPYHCHOCMU. | OT PyKH W C HCIOJIB30BAHMEM | HHIYKTUBHBIE U
Jlnuaa  oTpe3ka, JIOMaHOW. EIMHHIBI | 4EPTEKHBIX MHCTPYMEHTOB. | N1€1YKTUBHBIE
m3mepenuss nauHbBL. [locTpoenue otpeska | M300pamxkaTh reoMeTpUYEecKUe | CriocoObl
3ajaHHoOl uHBL. Bunel yrnos. ['pagycHas | ¢urypsl Ha kieTyaToit Oymare. | pacCyAE€HUH, BH-
Mepa yria. M3mepenue u nocrpoenue yrios | UsmepsaTs c MIOMOUIBIO | IETh  pa3JIUYHbIE
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C TMOMOIIIBIO TPAHCIIOPTHPA.

[Tepumerp w™mHOrOyronpHuka. IloHaTue
wiomaan (GUrypel; €IUHUIBI H3MEPEHUs
wiomaau. Ilnomanes  OpsAMOyroipHUKA,
kBagpara.  [IpuOmkeHHOEe — U3MEpeHHe
wiomaau ¢Guryp Ha Kiert4aroil Oymare.
Pasnosenukue gueypuoi.

Harnsoasie MIpeICTaBICHUS 0
IIPOCTPAHCTBEHHBIX ¢burypax: KyO,
napajiesienunes1, npusMa, Mupamusa, map,
chepa, koHyc, 1wauHAp. M300paxkeHue
NPOCTPAHCTBEHHBIX  uryp.  [lpumepsi
ceveHuu. Mmnocoepannuku.  Ilpasunvrule
MmHoz2oepanHuky.  Ilpumepbl  pa3BepTOK
MHOTOTPaHHHUKOB, LIMJIUHPA U KOHYCA.

[lonatne oObema; emUHHUIBI OOBEMa.
O6beM MPSMOYTOJBHOTO MapauieNenuneaa,

KyOa.

[lonsTve 0  paBeHcTBe  uryp.
LlenTpanbHas, oceBass U  3epPKAIbHAA
cummerpur. M300paxkeHre CHUMMETPUYHBIX
buryp.

Pemenne  mpakTH4YeckMx — 3amad  C

MIPUMEHEHUEM MPOCTEHIIINX CBOUCTB (PUTYD.

HHCTPYMCHTOB U CpaBHHBATb
JUIMHBI OTPE3KOB W BEITMYMHBI
yrioB.  CTpoOMTB  OTpE3KHU
3aJJaHHOH JJIUHBI C TOMOIIBIO
JUHEHKU W LUPKYJIs U YIJIbI

3aJaHHOU BEJIMYUHBI c
IIOMOILBIO TpaHCHoOpTHpa. BbI-
paxarthb OJlHU €IMHULIBI
U3MEPEHUS JUIMH yepes
Ipyrue.

BerunciasarTs IUIOIIA U

KBaJpaTOB ¥  IPSIMOYTOJIb-
HUKOB, HUCHOJB3YS (HOpMyIIbl
IUIoLIaid KBajapaTa U Iuiouaau
MPSIMOYTOJIbHHKA.
BeipaxkaTe OIHHM €IUHHULBI
U3MEpEeHUsl IUIOMIau  dYepes
JIpyTHE.

MsrorasiauBars
IIPOCTPAHCTBEHHbIE (PUTYPBI U3
pa3BepToK; pacrno3HaBaTh
pa3BepTKu KybOa, mapasuiese-
nuneaa, MupaMubl, HUIHMHIPA
u xonyca. Paccmampueamp
IpoCTeiIie CeYeHUs Mpo-
CTPaHCTBEHHBIX ¢uryp,
[OJIyyaeMble  IyTeEM  Ipea-
METHOTO WJIM KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS, OMNpeaeasTh
UX BUJL.

Boruucasate 00beMbl Kyba u
IPSIMOYTOJIBHOT'O napa’uie-
Jenunena, UCIIOJIB3YS
dbopmynel oObeMa Kyba U
o0beMa IIPSIMOYTOJIBHOTO
napajuienenunena. Beipaxkars
OJIHU  €IUHUIBl U3MEpPEHUs
o0bema uepes Apyrue.
HccaenoBath U onuchbiBaTh
CBOICTBa reoMeTpUUECKUX pu-
ryp (IJIOCKMX M MpPOCTPAHCT-
BEHHBIX), UCHOJb3YS IKCIIEPH-
MCHT, HaOII0IeHUE,
n3mepenue. MopaeaupoBathb
TEOMETPUUECKHE OOBEKTHI,
ucronp3yss ~ Oymary, — 1ia-
CTWIMH, TIPOBOJIOKY M [p.
Hcnonb3oBaTh  KOMIIBIOTEP-
HOE MOJICJIMPOBAaHUE U 3KCIe-
PUMEHT IS U3Y4EHUsl CBOWCTB
TEOMETPHYECKUX OOHEKTOB.
Haxoauth B OKpyXaroiiem
MHUpE IJIOCKUE M IPOCTpaH-

cTpaTeruu
perieHus 3ana4d
YmMmenue
IJIAHUPOBATH H
OCYIIECTBIATH
eITEeIbHOCTb, Ha-
IIPaBJIEHHYIO Ha
perieHue 3aaa4 uc-
CJIEIOBATEILCKOrO
XapaxkTepa;
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CTBEHHBIE
burypsl.
Pematnb 3a7a4u Ha
HaxXOXJCHHUE IJIMH OTPE3KOB,
[IEPUMETPOB MHO-
rOyTOJIbHUKOB, IpagyCHOM
MepBI YTJIOB, IJI01IaAen
KBaZpaToB M  IPSIMOYTOJb-
HUKOB, 00bEMOB KyOOB U TIps-
MOYTOJIbHBIX napasuiese-
nunenoB, Kyba. Bblaeasite B
YCIOBUM  3aJaud  JaHHBIE,
HeoOXoAuMBble IJIsl ee pelle-
HUS, CTPOUTBH JIOTHUECKYIO 11e-
MIOYKY paccyxIaeHuil,
COMOCTABJIATL  ITOJYyYEHHBIN
pE3yJIbTaT C YCIOBUEM 3aJJauH.
N3o00pa:kath paBHbIE DUTYDHI,
CUMMETPHUYHBIE (PUTYPBI

CUMMCTPUYHBIC

Hcropus maremaTuku (2 9)

Tlosienenue yughp, Oyxe, uepoziugos 6

npoyecce  cuéma U pacnpeoeieHus
npooykmos  Ha  [lpesnem  Buuoicnem
Bocmoke.  Csaze ¢ Heonumuueckou
pesonoyuell.

Pooicoenue wecmuoecamepudHou
cucmemul CUUCTIeHUsL. llossenenue

0ecAmU4HOU 3aNUCU YUcel.

Poowcoenue u pazsumue apugmemuxu
namypanvuvix yucen. HOK, HO/[, npocmvie
yucna. Pewemo Opamocgena.

MATEMATHUKA 6 kaacc (170 uacos)

OcHoBHOE coep:kaHue M0 TeMaM

XapaKTepUCTHKA OCHOBHbBIX
BU/I0B 1eATeJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeiCT-
BU)

MeTanpeaMeTHblie
YMEHHMS M HABBIKH

1

2

3.

JlecsiTHYHBIE TPOOH, OTHOIIEHHUSI, MPONIOPINH, IPOLeHThI (68 u)

JdecsiTuunbie ApoOH

enast u npoOGHas 4acTu OECATHUYHOMN ApoOu.
[IpeoOpa3oBanue AECATUYHBIX Jpodel B
oObIkHOBeHHBIC. CpaBHEHHE JIECATUYHBIX
npo0eit. Cnoxenune u BBIYUTAHUE
JNECATUYHBIX Ipobeii. Oxkpyrnenne
JIEeCATUYHBIX  Jpo0eil. YMHOXeHHe U
JieJieHue JECSITUUHBIX Ipobeit.
IIpeobpazosanue 00biKHOBeHHbIX Opobell 6
oecsimuyHbie opoou. Koneunvie u
beckoHeyHbvle Oecsmuynble OpooU.
OTHOIEHMe ABYX YHCeJ

Macmitad Ha mmaHe u kapre. [Ipomopruu.
CaoiicTBa MPONOPIUH, MIPUMEHEHUE

YuraTth Hu 3alucbIBATH
JECSITUYHBIE poou.
IIpencraBasaTs OOBIKHO-
BEHHBIC JpOoOM B BHUIE JAecs-
TUYHBIX M JCCATHYHBIE B BHJIEC
OOBIKHOBEHHBIX HAXOJUTh
JIECATUIHBIC MPUOIKEHUS
OOBIKHOBEHHBIX APOOEii.
CpaBHuBaTh u
YHOPSiI0YMBATh JIECATUYHBIC
Ipoou. BeimonHsaTh
BBIUMCICHUSA C JECATHYHBIMHU
IpoOsIMHU.

Hcnoan3oBath

ITonumarnb
CYIIHOCTH
AITOPUTMHUYECKUX
MpeANUCaHnuI
yMEHUe
JIeCTBOBATH B
COOTBETCTBUHU c
MPEIIOKEHHBIM
ITOPUTMOM.
YmMmenne
CaMOCTOSTEILHO
CTaBUTh LIENH,
BBIOMpaTh U CO3/a-
BaTb  QJITOPUTMBI

u
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IPONOPLUUNA W OTHOLICHUW IIPU PEILICHUU
3ajad.

Cpennee apupmernyeckoe quceJa
Cpennee apupmMeTruyeckoe JAByX UHCEI.
N3o0pakenne cpeaHero apupMeTHYECKOro
JIBYX 4YHCEJI Ha YKUCIOBOU MpsiMoi. Perenne
NPAaKTUYECKHX 3aJad ¢ [pUMEHEHHEM
cpennero  apudmerudeckoro.  Cpednee
apugmemuueckoe HeCKOIbKUX YUCEL.
IIpoueHTsI
[TonsTue
IIPOLIEHTOB

Brrancienue
yyclia  II0
BbIpAKECHHUE
Pemenne
3aJad = C

MIPOLICHTA.
OT 4ucla H
U3BECTHOMY MIPOLIEHTY,
OTHOIIEHHA B  IPOLEHTAaX.
HECJIOKHBIX  MPaKTUYECKHUX
MIPOLIEHTaMHU.

SKBHMBAJICHTHBIE
IIPEICTaBICHUS JIPOOHBIX
4ucelsl IPU UX CpaBHEHUU, IpU
BBIYHCIICHUSX.

BBINOHATHL NPUKUIKY U
OLICHKY B XOJI€ BBIYMCIICHUN.
OO0BSICHATD, 4TO TaKoe
IIPOLIEHT. IIpencraBasth
MPOLIEHTHI B BUAEe Apobed u
JpoOu B BUJIE MPOIICHTOB.
OcymecTBasATh IIOMCK
uHpOpMaIu (B CMDN),
coleprKaiien JaHHBIE,
BBIDKEHHBIE B  IIPOLIEHTAX,
HUHTEPIPETUPOBATH UXx.
IIpuBoauTs IIPUMEPBHI
WCIIOJIb30BAHUS OTHOILIEHUH Ha
MIPaKTHUKE.

Pematp 3a7aun Ha NPOLCHTHI
¥ Ipobu (B TOM YHCIIC 3a7a4d
U3  pealbHOW  NIPAKTUKN),
UCIOJIb3YSl MPU HE0OXO0aUMO-
CTH KaJbKYJIATOP; HCIOJIB30-
BaThb IOHATHUS OMHOWEeHUs W
nponopyuy  TpU  PEIICHUU
3a/1a4.

AHAJIM3UPOBATH u
OCMBICJIMBATh TEKCT 33/ayy,
nepegopmyIMpoBaTb  yCio-
BHE, M3BJeKaThb  HEO0Xo-
JUMYIO uH(pOpMaIHtIo,
MOJIeJIUPOBATh  YCIOBHE C
IIOMOIIBIO CXEM, PUCYHKOB, pe-
QIbHBIX TPEJAMETOB; CTPOMThH
JIOTUYECKYI0O LENOYKYy pac-
CYKJICHUH; KPUTUYECKHU
OLICHUBATH MIOJIyYEHHBIN
OTBET, OCYWIECTBJISITH CaMO-
KOHTpPOJIb, MPOBEPSASI OTBET Ha
COOTBETCTBHE YCIIOBUIO.
IIpoBoauTH HECIOKHBIE
HCCIIeIOBaHMs, CBSI3aHHBIE CO
CBOWCTBaMHM JPOOHBIX YHUCEl,
ONMpPAsCh Ha YUCIIOBbIE DKCIIE-
PUMEHTHI (B TOM YHCIIE C
WCIIOJIb30BaHUEM KaJIbKYyJIs-
TOpa, KOMIBIOTEPA)

JUTSL pelIeHus yaeo-
HBIX
MaTeMaTHYECKHX
npo0Jem;

1. Panunonaabubie ynciaa (54 u)

[HosoxuTeIbHBIE U
qyucjaa

N300paxkeHne  4Yumcen  HA  YMCIOBOM
(koopaunatHO#)  mpsmoi.  CpaBHeHHE
quUcCeIl. MO,Z[y.HB quciia, ICOMCTPUYCCKAsd

oTpHuIaTe/JIbHbIC

IIpuBoauTh
HCIIOJIB30BAHHUS B OKpY-
KAOIIEeM  MHpE  IOJIOXKH-
TENbHBIX W OTPULATEIBHBIX
qucell (Temnieparypa,

IIPUMEPBI

ITonumarnb
CYIIIHOCTH
aJnro-
PUTMHUYECKHUX
MPEANUCAHUN U
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HHTEpIpeTanus Moayis yucia. Jleicreus ¢
MOJOXKUTEIBHBIMA M OTPUIATEIbHBIMU
yuciamMu. MHOKECTBO 1EJIbIX YHCEIL.
IlonssiTHE 0 PpaUMOHAJBLHOM  YHCJIE.
Ilepsuunoe npedcmasnenue o0 MHOdICECNEE
PAYUOHANBHBIX — HUCell. HewctBus ¢
palMOHAIBHBIMH YHUCIIAMHU.

BBIMTPBIII TIPOUTPBHIIIL,
BBIIIIE — HIKE YPOBHS MOPS U
T. IL.).

HN3o0paxars TOYKaMH
KOOPAMHATHOU IpsIMON
MOJIOKUTEIbHBIE u oT-
pULATENbHbIE  pallMOHATIbHBIE
yucna.

XapakrTepu3oBaThb
MHO>KECTBO  ILIEJIBIX ~ YHUCEll,

MHO’KECTBO PaIlMOHAIBHbBIX YH-
Cell.

DopMyJIMPOBATH u
3alUCBHIBATH C TTOMOIIBI0 OYKB
CBOMCTBa JEWUCTBHUM C paiuyo-
HAJIbHBIMU 4YHCJIaMHU, NpHMe-

YMEHHE
NIENUCTBOBAaThL B
COOTBETCTBHH C
MIPEIIOKEH-
HBIM
AITOPUTMOM.
YMenue
ITOHUMAaTh u
UCII0JIb30BaTh
MaTeMaTuye-
CKHE CpeACTBa
HaTJISTHOCTH
(rpadukm,
JUarpaMMBbl,
TaOJIMIIBI,
CXeMbl U Jp.)

HATH JUIS IPeoOpa3oBaHus Yu- |  JUIs wiI-
CJIOBBIX Bpra)KeHHfI. JroCTpanuuy,
CpaBHUBATH U | WMHTepIpera-
yHopsiiouMBaTh palHoOHaIb- | IIHH, apry-
HBIE  YHCIa,  BBINOJHATH | MEHTAIWH;
BBIYUCIICHUSA C panuo-
HaJbHBIMH YHCIIAMU
4. Pemienne TekcToBbIX 3a1a4 (10 u)
3aauu HA ABHIKEHHUE, paboTy M MOKYNKH | BbIpakaTh OTHHM €MHUIIBI Ymerhb BUJIETH
PeriieHre HECITOKHBIX 3a/1a4 Ha IBMKCHHUE B | M3MEPEHHUS BEJIMUYMHBI B IPY- | MAaTEMaTHYECKYIO
IIPOTHUBOIIOJIOKHBIX HAITPABJICHUAX, B OJHOM | T'MX €IUHHUIAX (MeTpI)I B 3a1a4y B KOHTCK-
HAMpaBJICHUH, [BW)KEHHE [0 pEeKe M0 | KWIOMETpax, MUHYThI B 4acax | CTe  MPOOJeMHOM
TEYEHUI0 M TMPOTUB TeueHus. PemieHue | u T. 11.). CUTyalluu B IPYTUX

3a/la4 Ha COBMECTHYIO paboty. [Ipumenenue
npoOel IpH pelleHnu 3a/1ay.

3agauyu Ha YACTH, 10JIH, MPOLEHTHI
Pemenne 3amaud Ha HaxXOoXIEHUE 4YacTH

OxpyrasTs HaTypajbHbIE
ylyciia U JIeCATUYHbIE ApPOOU.
BbBIMONHATE ~ OPUKHIKY |
OILIEHKY B XOJI€ BBIYMCIICHUH.

JUCUUILIMHAX, B
OKpY>Karoleu
KU3HU

yuciaa M yMchaa 1Mo ero 4dactu. Pemenue | MoaeaupoBaTh — HECIOXKHBIE
3a/la4 Ha MPOLEHTHl W A0aH. lIpuMeHeHue | 3aBUCUMOCTH  C  TIOMOIIbIO
MPONOPLMIA NP PEICHUH 3a/1ay. bopmy; BBINOJIHATh
OcHOBHBbIE METO/IbI pelieHHs1 TEeKCTOBBIX | BEIUMCICHUS IO (hopMyIaMm.
3aja4: apudmerndeckuid, anreOpandeckuii | Mcmoab30BaTh  3HaHUA O
(c mOMOIIBIO YpaBHEHUH ). 3aBUCUMOCTSX MEXIY BEJIHYH-

HamMu  (CKOpOCTh,  BpeMms,

paccTosiHue; pabora,

MIPOU3BOIUTEIILHOCTD, BpEMs U

T. m.) IIpU  pEUIeHUuU

TEKCTOBBIX 3ajau

5. DaemenThl aareops! (15 u)

AJredpanyeckue BbIpaKeHUsl Yutath U 3anMChIBATh | YMeThb BUJICTbH
Ucnonb3oBanne OykB miii 0003HAaYeHUS | OYKBEHHbIE BBIPA)XCHUS, | MaTeMaTHnye-
quce, BBIUUCIICHHE 3HA4YEHHUs | COCTABIATh OyKBEHHBIE | CKYIO 33j]auy B
areOpandeckoro BhIPAXKEHUS, IPUMEHEHNE | BBIPAKEHUSI 110 YCIOBMSIM | KOHTEKCTE
anreOpandecknx BBIPAKCHUN s 3alMcH | 3a7ad. poOIeMHOM
CBOWCTB apudMeTUYECKNX  JCUCTBHUH, | BhIUMCIAATH YUCJIOBOE | CUTYAaIlUU B OK-
npeoOpa3oBaHue anreOpanyecKux | 3HaYeHUe OYKBEHHOTO | py)Karowiei
BBIp)KEHUII. BBIDQ)KEHUSI TpPU  3a/laHHBIX | XKHU3HMU.
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[lonsTust paBeHCTBA, YypaBHEHUS,
YpaBHEHUs, PEIICHUE YPAaBHEHU
JlexapToBbl KOOPAMHATHI Ha MI0cKocTH. [1o-
CTPOGHHE TOYKM IO €€ KOOpJAHWHATaM,
oIpeziesieHue KOOPAMHAT TOYKHM Ha IJIOCKO-
CTH

KOpHS

3HAYEHUSX OYKB.

CocTaBiasiTb ypaBHEHUS IO
ycioBusM 3a1a4d. Pemares npo-
CTEHIINE YPAaBHEHHS HA OCHOBE
3aBUCUMOCTEH MEXKIYy KOMIIO-
HEHTaMH apuQMeTHIECKUX
JENCTBUMN.

Crpourh Ha KOOpPAMHATHOMU
TUIOCKOCTU TOYKH U (PUTYPHI 10

3aJaHHbIM KOOpJAUHAaTaMm,
onpeaeasaTb KOOpAWHATBI
TOYCK

ITonumarn
CYIIIHOCTH
AITOPUTMHUYECKUX
MpEANUCaHul U
yMEHUE
JIIEUCTBOBATE B
COOTBETCTBUH C
MPEI0KCHHBIM
AITOPUTMOM.
I[lepBoHaYaIbHBIE
MpPEACTABICHUS 00
HJIeIX U 0 METOJax
MaTeMaTHKd  Kak
YHUBEPCAIHLHOM
SI3BIKE HAYKU U TEX-
HHUKH, CpencTBe
MOJICITUPOBAHUS
SIBIEHUM H  TIPO-
LIECCOB;

6. OnucareabHas crarucruka. (10 v)

JAuarpamMmmel

Cronbyatble W KpYroBble JAHarpaMMbl.
W3Bneuenne wuHpOpMaUM W3 JHArPaMM.
Hszobpadsicenue ouacpamm no  yuCio8bIM
OAHHBIM.

Jlornyeckue 3agauu

Pemienne HeCTOXHBIX JIOTUYECKHMX 3aj1ad.
Pewenue nocuyeckux 3adau ¢ nomowwio
epaghos, mabnuy.

OcHoOBHBIE MeTO/AbI pelIeHUs] TEKCTOBBIX
3aja4: nepedop BapuaHTOB.

H3BaekaTb nHGOpMAIIHIO U3
TaOIIUI ¥ IUarpaMM, BbIIOJI-
HSITh BBIYUCIICHUS IO TaOINY-
HBIM JJaHHBIM, CPABHUBATH
BEJTMYHHEI, HAXOUTh
HauOOJbIINE U HAUMEHbIIINE
3HAYEHUS U JIp.

BoinoansaTs coop
uHpOpMaAIUMd B  HECJOXKHBIX
cllydasx, NpPeACTABJSITH

nH(pOpMaIKIO B BUE TAOJIUIl 1
auarpaMMm, B TOM YHCJIE C
MTOMOIITBIO KOMITBIOTEPHBIX
MPOrPaMM.

IIpuBoauTs [IPUMEPBHI
CIIy4alHBIX COOBITHIA,
JIOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHIA. CpaBHMBATh
IIIAHCHI HACTYIUICHHS COOBITHI;
CTPOUTH peYeBbIe KOHCTPYK-
11707 c UCIIOJTb30BaHNEM
CJIOBOCOYETaHUN bonee
8EpPOAMHO, MAL0BEPOAMHO U
Ap.

BoinoaHaTs nepedop Bcex
BO3MOXXHBIX BApUAHTOB IS
nepecueTa 0ObEKTOB WIIH
KOMOHWHAIWH, BHIAEJATH
KOMOHMHALIMK, OTBCYAIOIINE
3aJIaHHBIM YCIIOBUSIM

YMeTh BUIETH
MareMaTHue-

CKYIO 3a/1a4y B
KOHTEKCTE
po0JIeMHOM cu-
Tyaluy B
OKpY>Karoleun
YKU3HU.

Ymenue
BBIJIBUTATh
TUTIOTE3bI TPU
peleHny y4yeOHBIX
3a/1a4, MOHUMATh
HEOOXOUMOCTh UX
IPOBEPKHU

7. Harasianas reomerpus (10 u)

Pewenue MPaKTUYECKUX 3a1a4 c
MIPUMEHECHHUEM MPOCTEHIIINX CBOUCTB (PUTYD.

Bpruucaars
KBaJIpaTOB U

10N
PSIMOYTOJ1b-

Crpoutn

JIOTUYCCKYIO ne-
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HUKOB, HCIONB3YsS (HopMyIsl
IJTIONIAM KBaJipaTa v IO
MPSIMOYTOJIbHUKA.

BbipaxkaTb OJHU  €IUHUIIBI
M3MEPEeHHUsl IUIOIIAaau  Yepe3

IpyTHE.

Pemats 3a7a4u Ha
HaxXOXJCHHUE [UIMH OTPE3KOB,
IIEpUMETPOB MHO-
rOyroJIbHUKOB, rpayCHOU
Mepbl YTJIOB, iomanen
KBaJparoB U  INPAMOYTOjb-

HUKOB, 00bEMOB KyOOB U Tpsi-
MOYTOJIBHBIX napasierne-
nunenoB, kyboa. Buimeasite B
YCIOBHM  3a/laud  JIaHHBIE,
HEOOXOJMMBIC ISl ee pelle-
HUS, CTPOUTH JIOTHYECKYIO Iie-
MOYKY pacCyXJICHHIA,
CONOCTABJIATL  ITOJYYEHHBIN
pe3yabTaT C YCIIOBHEM 3a]1auu.

MOYKY
CY)XJICHUH,
CONMOCTABJIATH
MOJTYy4YEeHHBIN
pe3yiabTaT ¢ ycio-
BHEM 3aJ1a4U.
Ymenue
NPUMEHSITD
WHIYKTUBHBIE U
JeyKTUBHBIE
CIocoObI
pacCcyXIeHHil, BHU-
NeThb  pa3jHyHbIe
CTpaTeruu
peleHus 3aaaq
Ymenue
IUTAHUPOBATD u
OCYIIECTBIISTh
NEesITeNIbHOCTh, Ha-
MpaBJICHHYIO Ha
pelleHue 3aja4d uc-
CJIeI0BATEIHCKOTO
XapakTepa;

pac-

Hctopus

MareMaTuku (3 4)

llosasnenue nyns u ompuyamenbHulx Yucei 8
mamemamuxe opesnocmu. Ponv JJuoghanma.
THouemy (-1) (-1) = +17?

/poou 6 Basunone, Eeunme, Puwme.
Omkpovimue 0ecamudHbIX opobelt.
Cmapunusie cucmemsl mep. [lecamuunvie
opobu u Mempuueckas cucmema mep.
JI. Maznuyxu.
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