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MOACHUTENIbHAA 3AMNMNCKA

Pabouass nporpamma nvHUM YMK «Matematuka - Cdepbl» (5—6 Knaccbl) paspaboTaHa Ha 06ase deaepasbHOro
rocyfapCTBEHHOro craHgapTa obulero o6pa3oBaHWs, TpeboBaHMI K pe3ynbTaTaM OCBOEHWA OCHOBHOW 006pa3oBaTe/lbHOM
nporpaMMbl OCHOBHOrO 06LLero obpasoBaHus, PyHAAMEHTaILHOIO sA4pa cofepXaHus obpasoBaHus, MpuMepHOn Nporpambl
OCHOBHOIO 06Lero obpasosaHus. B paboueir nporpamme yuTeHbl naen MatemaTyecKoin KOHUenuumn 1 nosoxenus KoHuenuum
[lyXOBHO-HPaBCTBEHHOr 0 Pa3BUTUA M BOCMUTAHWNSA NIMYHOCTU rpaxkaaHnHa Poccun, yyebHoro nnaHa MOY COLL Neld  Ha 2016-
2017 yu.r.

ATa nporpamma SBSETCA OCHOBOW /19 OpraHu3aummn paboTbl yunTens, BeAyLLlero npenogaBaHne no ykasaHHOMY yyebHO-
METOAMYECKOMY KOMMeKTY. [porpamma 3afaér cofep)kaHue W CTPYKTYpy Kypca, MocnefoBaTeNbHOCTb YYeOHbIX TEM B
yuebHuKax nuHun «Cdiepbl». B Hell Takke MPUBOAUTCA XapaKTepucTMKa BUAOB Y4eOHOM M Mo3HaBaTe/IbHOW AeATeNlbHOCTH,
KOTOpbIe CMy>KaT JOCTUXKEHUIO NOCTaB/IEHHbIX Lieneit n obecneumsatoTcs YMK «Cdiepbl».

Kypc 5-6 Knaccos, ¢ OAHOW CTOPOHbI, ABNSETCA HENOCPEACTBEHHbLIM NPOLO/MKEHNEM Kypca MaTeMaTUKM HaYa/lbHOW LUKO/bI,
cucTemaTusMpyeT, 0606LaeT 1 pa3BMBaEeT MOMYyYEHHbIE TaM 3HaHWSA, C 4PYrov CTOPOHbI, MO3BOJISET YYalLMMCS afanTupoBaThes
K HOBOMY YPOBHIO M3y4eHUs MpefMeTa, CO34aeT HeOOXOAMMYK OCHOBY, Ha KOTOPOW OyayT 6a3vMpoBaTbCA CUCTEMATUYeCKue
Kypcbl 7-9 Knaccos.

B gaHHOW paboyein nporpamme Kypc 5-6 knaccoB nnHun YMK «Cdepbl» NpeAcTaB/ieH Kak apuimMeTUKO-reOMeTpUYeCcKnii ¢
BK/TIOYEHVEM 3/1eEMeHTOB a/irebpbl. Kpome TOro, K HeMy OTHECEHO Hayalo M3y4YeHWs BePOATHOCTHO-CTAaTUCTUYECKON NIMHUK, a
TaKKe 3/1eMEHTOB pasfgena «JlorMka M MHOXecTBa», BO3MOXHOCTb Yero npefycMoTpeHa [lpumepHOM nporpaMMon Mo
mMaTemMaTtuke gna 5-9 Knaccos.

B cofep)aHvne 0CHOBHOIo 06LLero obpasoBaHus, NpesycMOTPeHHOro MpumepHbIMX NporpaMMamim no MaTemMaTtuke ans 5—
9 KflaccoB, BK/IHOYEH TakXkKe pasgen «MatemaTvka B MICTOPUYECKOM pasBuUTUM». Ero anemeHTbl NpeAcTas/ieHbl U B COAePXXaHU
Kypca 5-6 knaccoB. HasHaueHMe 3TOro marepuasa CoCTOMT B CO3[4aHUM FYMaHUTApHOMO0, Ky/IbTYPHO-UCTOPMYECKOro oHa npu
pPaccMOTPEHUN NPo6IeMaTUKA OCHOBHOMO COZEPXKaHWS.
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Llenn Kypca MaTemMaTUKMU:

NoABeAeHME YYallMXCsl Ha AOCTYMHOM [l HUX YPOBHE K OCO3HAHWMKO B3aMMOCBSA3M MaTeMaTUKM M OKPYXKAtOLEro mupa,
MOHMMAHUIO MaTeMaTUKM Kak YacTu 00LLei KyNbTypbl YeNI0BEYECTBa;

pasBMTME MO3HABATENbHON  aKTMBHOCTW;  (JOPMMPOBaHWE  MbIC/IUTENbHBLIX — OMepauuii,  SBASIOLIMXCA  OCHOBOWA
VHTENNEeKTYaNbHOW AeATeNbHOCTW; PasBUTME NOTMYECKOr0 MbILLEHMS, aNrOPUTMUYECKOTO MbILLNEHNS; (hOPMUPOBaHMe
YMEHMS TOYHO BbIPa3nTb MbIC/b;

pa3BMTME MHTEpPeca K MaTeMaTuKe, MaTeMaTUYECKMUX CNIOCOGHOCTEN;

(hopMMpOBaHME 3HAHWIA W YMEHWIA, HEOOXOAUMbIX [N W3YYeHWUs KypCOB MaTeMaTMKM 7—9 K/accoB, CMEXHbIX
AVCLUMNAVH, NPUMEHEHMS B MOBCEAHEBHOM XXN3HM.

3afjayn Kypca maremaTuka;

oBflafeHne CUCTEMON MaTeMaTMUeCKMX 3HaHUA W YMEHWA, HeoOXOAUMbIX A9 TMNPUMEHEHUs B  MPaKTUYeCKOon
[eATeNbHOCTU, U3YUYEHUSI CMEXHbIX AUCLMNIVH, NPOAO/HKEHNS 06pa3oBaHus;
WHTEeNNEKTyaNlbHOe pa3BuTHe, (JOPMUPOBAHME KAYECTB IMYHOCTU, HEOOXOAUMBIX YeNOBEKY ANA MOSHOLEHHON YXM3HN B
COBPEMEHHOM O06LLEeCTBE: ACHOCTb W TOYHOCTb MbIC/IN, KPUTUYHOCTb MbILLMEHUS, WUHTYWULUSA, NIOTMYECKOe MbILLEHNE,
3N1EMEHTbI aITOPUTMUYECKOW KYNbTYPbl, MPOCTPAHCTBEHHbIX MPeACTaB/IEHNIA, CNOCOOHOCTL K MPEeOA0IEHNIO TPYAHOCTEN;
(hopmMuMpoBaHMe NpeAcTaBneHUl A 00 MAedax M MeToAax MaTeMaTWKW KaK YHMBEPCA/IbHOTO f3blKa HayKM M TEXHUKMU,
CpefCTBa MOZENMPOBaHUSA ABMIEHWIA U NMPOLECCOB;
BOCMUTaHME Ky/bTypbl SIMYHOCTW, OTHOLUEHMS K MaTeMaTUKe Kak K 4acTu 06LLeYe/OBEYECKOM Ky/bTypbl, MOHUMaHUe
3HAYMMOCTN MaTemMaTUKN NS HayYHO-TEXHUYECKOro Mnporpecca.
cucTemMaTMyecKoe pasBuTHe NOHATUA YUCNa;
BbIpab0oTKa YMEHWIA BbIMOHATL YCTHO Y MUCbMEHHO apuU)MeTUUeCcKne LeNCTBUA Haf, YncnaMm, NepeBoAnTh NPaKTUYeCKme
3a[ja4mM Ha A3blK MaTeMaTUKW.

[MnaHMpoBaHWe y4yebHOro Martepuasa paccumMTaHo Ha 6 yacoB B Hegento, Npu 35 Hegensix B yyeb6HOM rogy, Bcero 210

yacoB. V13 HNX Ha KOHTPO/IbHbIE pa6OTbI 0TBOAMTCA 14 4acoB.

dopMbl opraHmsaunm paboTbl - KIacCHO-YpoYHasi CUCTeMa.



OCHOBHble MeTOAbl, MPUeEMbl U (hOPMbl 06y4YeHUsT - [AeATeNbHOCTHbIN noaxos, npumeHeHne WVIKT, rpynnosas gopma
paboTbl.
[MpeobnafaroLiein hopMoil TeKyL,ero KOHTPONS BbICTYMNaeT MUCbMEHHBIN (CaMOCTOATE/IbHbIE U KOHTPOJIbHbIE PaboThl,
3a46Tbl) M YCTHbIN onpoc (cobecefoBaHue).
MeToAbl KOHTPONS: YCTHbIA, MUCbMEHHBLIN W MPAKTUYECKUA KOHTPO/b, AWMAAKTUYECKMe TecTbl, HabnoaeHue, MeTofpbl
rpacmyeckoro, 1abopaTopHOro 1 NPOrpaMmMmMpPOBaHHONO KOHTPO/ISA, NO/b30BaHNE KHUIOW, MPO6/eMHbIE CUTYaLNN.
Ana peanusauun Paboyell nporpamMmMbl UCMNOMb3YeTCA y4e6HO-MeTOLUYECKN KOMMEKT:
1 E.A.byHumosuy, [.B.JopoeeB, C.B.CyBopoBa ¥ fp. Martematnuka. Apudmetuka. [eomeTpus: Y4ebHUK AN
006LLeo6pa3zoBaTe/IbHbIX OpraHn3aUnii ¢ MPUNIOXKEHMEM Ha 3/IEKTPOHHOM HocuTene - M.: 11pocselleHue, 2014,
2. H.B.CadoHoBa. Matematnka. Apudmetuka. [eomeTpus. TeTpagb-sK3aMeHaTop,6 Knacc, Mocobue and  ydalimxcs
06Le0bpa3oBaTenbHbIX opraHu3aumin - M.: MpocseleHue, 2015.
3. E.A.byHunmosuy, J1.B.Ky3HeyoBa, C.C.MwuHaeBa v gp. Martematuka. Apugmetumka. Meometpusa. 3agadHuk. 6 knacc. NMocobue
A1 yyawmxcs obeobpaszoBarte/ibHbIX opraHm3aunii - M.: TpocselyeHue, 2015.
4. E.A.ByHumoBwudY, J1.B.Ky3HeuoBa, C.C.MwuHaeBa W fp.. 3afayHuK - TpeHaxép. 6 knmacc. [locobve panis  yyawmxcs
06LLe0bpa3oBaTenbHbIX opraHu3aymin - M.: INMpocseleHue, 2015.
5. H.B.CatpoHoBa. MatemaTuka. Apudmetuka. MeomeTpus. ToypoyHble MeTOAMYECKUe pa3paboTku. ocobue and y4duTenei
o6LleobpasoBaTeNibHbIX yupexxaeHnin —M.: TpoceelleHmne, 2014.



MnaHupyemMble pe3ynbTaTbl 06yUeHUS MaTemMaTUKe, 6 Kiacc

Pasgen «ApugpmeTnkar

YYeHNK HayuunTca:

MOHMMATb 0COGEHHOCTW AECATUYHOW CUCTEMbI CUNCIEHNS;

MOHUMATb M UCMO/Mb30BaTh TEPMUHbI 1 CUMBO/IbI, CBA3aHHbIE C MOHATMEM CTEMEHWU YMCNA; BbIMUCIATL 3HAYEHUS BblPaXKEHUA,
cofiepXKaLlyx CTemneHb C HaTypasibHbIM MOKa3aTenem;

MPUMEHSATb MOHATUS, CBS3aHHbIe C Ae/IMMOCTbIO HAaTypasbHbIX YKCEN;

OnepvpoBaTh NOHATVEM AECATUYHOM APOOU, BbIMOMHATL BbIYMCIEHWS C AECATUUYHBLIMU APOBSMK;

MOHMMATb W MCMOMb30BaTb Pa3/iMyHble CrocoObl MPeACTaBneHNs APO6GHbIX YMCeN; NepexoanTb OT OAHON (hopMbl 3anucu
uncen K Apyroii, Bblovpas NoAXoAsLLYyO ANt KOHKPETHOrO ciyyast hopmy;

OnepupoBaTb MOHATUSMM OTHOLLEHWSI U NPOLEHTa;

peLlaTb TEKCTOBbIE 3ajaun apMPMETUYECKUM CMOCO6GOM;

MPVUMEHSATb BbIYUCIUTENbHbIE YMEHMS B NPAKTUYECKMX CUTYaUusX, B TOM YMcie TPebyrLWmX BblGopa HYXXHbIX AaHHbIX WK
MOMCKa HeoCTaoLWKX;

pacno3HaBaTb Pa3/iMyHble BUAbI YNUCEN: HATypasibHOe, MOMOXWUTENbHOE, OTpULATENbHOE, APOOHOE, LieNnoe, paLyOHa/IbHOE;
MpaBW/bHO YNOTPEBNATH 1 UCMO/b30BaTb TEPMUHBI 1 CUMBO/IbI, CBA3aHHbIE C PaLOHabHBIMK YACTAMU;

OTMeYaTb Ha KOOPAMHATHOM MPSIMO/ TOYKM, COOTBETCTBYIOLUME 3aflaHHbIM YMCNaM; OMnpeaensTb KOOpAMHATY OTMEYEeHHON
TOUKM;

CpaBHMBaTb PaLMOHa/bHbIE YNCNA;

BbIMO/IHATb BbIMUC/IEHMS C NMOMOXMUTENBHLIMIA 1 OTPULATENbHBIMI YNCTAMU;

OKPYINATb [IeCSATUYHbIe ApO6U;

paboTaTh C eAVHMULAMI U3MEPEHNSI BENNYMH;

VHTEPNPeTMPOBaTh OTBET 3a/aun B COOTBETCTBMM C NOCTaB/IEHHLIM BOMPOCOM.

YUYeHUK NMonyymnT BO3MOXHOCTb HayunTbCA:

npoBOoAnNTb HEC/TOXKHbIE AOKa3aTe/IbHbIE PACCYXXAEHUA;



CCNef0BaTh YMCMOBbIE 3aKOHOMEPHOCTU M YCTaHaBMBaTb CBOMCTBA UMCE/ HA OCHOBE HabMHOAEHMS, NPOBEAEHMS YMCNIOBOrO
3KCMEPUMEHTA;

MPUMEHSTb Pa3HO0OpPa3Hble MPUEMbI PaLOHANN3ALMN BbIYNCIEHWIA;

BbIMO/HATb BbIYMCIEHWS C PaLMOHANbHBIMI YMCNaMK, COYeTast YCTHbIE U MUCbMEHHbIE NMPUEMbI BbIUYMCIEHWIA, MPUMEHSS Npu
HeoB6X0AVMMOCTU KanbKynsTop;

KOHTPO/MIMPOBATb BbIYMC/EHNS, BblGMpas NOAXOASALLMIA AN CUTyaLun Crnocoo;

MCMONb30BaTb B XO/le PELLEHMS 33434 MPeACTaB/eHUs, CBA3aHHbIe C NMPUGINXKEHHBIMW 3HAYEHUSIMA BENNUVH.

Pasgen «Anrebpa»

YYeHNK HayuunTcsa:

MCMNONb30BaTh GYKBbI A4S 3aNMcK 06LLMX YTBEPXKAEHWIA, NpaBun, Gopmyr;

0MnepupoBaTh NMOHSATUEM «BYKBEHHOE BbIPAXKEHUE;

OCYLLIECTBNISATb 3/IEMEHTAPHYH AESATENIbHOCTb, CBA3AHHYHO C NMOHSATUEM «YyPaBHEHMEX;

BbIMO/HATb CTAaHAAPTHbIE MPOLIEAYPbl HA KOOPAMHATHON MIOCKOCTW: CTPOWUTb TOUKM MO 3a[jaHHbIM KOOPAMHATaM, HaxOAWTb
KOOPAMHATbI OTMEYEHHbIX TOUeK

YYeHUK MoAyynT BO3MOXKHOCTb:

MPMOBPECTN HayasbHbIA OMNbIT PaboThbl C POPMYNamMK: BbIMUCIATL NO HOpPMy/am, B TOM YMC/Ee UCTONb3yeMbIM B PeasbHOM
NPaKTMKe; COCTaBMNATb (hOPMY/bl MO YCOBUAM, 3aaHHbIM 3aayeit Ui YepTeXxoMm;

NepeBOANTb YCMOBMS TEKCTOBbIX 33ada4 Ha anrebpamMuyeckuii si3blK, COCTaBNsTb YpaBHEHWE, OYKBEHHOE BbIPaXKeHWEe Mo
YC/TOBUIO 3aJauu;

MO3HAKOMUTLCS C Uaeeli KoopauHaT, ¢ NpUMepamy UCMonb30BaHNs KOOPAUHAT B peanbHOM XXU3HM.



Pasgen «l"eomeTpusa»

HarnagHaa reometpus.

YYeHNK HayuunTcsa:

pacrno3HaBaTb Ha YepTeXkax, PUCYHKax, B OKPYXatOWeEeM Mupe MN/OCKMe reoMeTpuyeckne urypbl, KoHdurypauum duryp,
OMMCbIBATb WX, UCMO/Mb3Yys FEOMETPUYECKYH TEPMUHOMOMNIO U CUMBO/IMKY, ONUCLIBaTh CBOMCTBA (UTyp;

pacno3HaBaTb Ha YepTeXxax, PUCYHKax, B OKPYXKaHOLLEM MMPEe MPOCTPAaHCTBEHHbIE FEOMETPUYECKME (UTYPbl, KOH(UIypaLmm
(huryp, onucbiBaTb NX, UCMOMb3YS FEOMETPUYECKYHO TEPMUHOMNOTIO U CUMBO/NKY, ONUCLIBATb X CBONCTBA;

M306paxKaTb reoMeTpuyeckune GUrypbl 1 KOHQOUrypawmm ¢ NOMOLLbH YePTEXHbIX MHCTPYMEHTOB U OT PYKWU Ha HENMHOBAHHOM
oymare;

AaenaTb NPOCTEMLLME YMO3aK/IHUEHWs, ONMPasCb Ha 3HaHWE CBOWCTB FEOMETPUYECKUX (Uryp, Ha OCHOBE KracCUthMKaLuii
YIN0B, TPEYro/IbHUKOB, YETbIPEXYTONbHUKOB,;

BbIUYMCNATb MNEPUMETPbI, MAOLWAAN MHOFOYr0/IbHUKOB, 06bEMbl MPOCTPAHCTBEHHBLIX FEOMETPUYECKUX IUTYP;

pacno3HaBaTh Ha YepTexax, PUCYHKaX, HaxOAWUTb B OKPYKAHOLLEM MUPe N N306paKaTb CUMMETPUYHbIE (DUTYpbl.

YYeHUK NoNyyYnT BO3SMOXHOCTb HayunTbCA:

MCCMeaoBaTh M OMUCHIBATh CBOWCTBA rEOMETPUYUECKUX (IUTYP, WCMOMb3ysl HABGMIOAEHUS, W3MEPEHUS, SKCMEPUMEHT,
MO/IENMPOBaHIE, B TOM YMC/IE KOMMbIOTEPHOE MOJENIMPOBAHNE U IKCTIEPUMEHT;

KOHCTPYMPOBaTh FEOMETPUYECKIE 06LEKTBI, UCTONb3Ys PasNNUHbIE MaTEPUabI;

onpefensTb BWf NPOCTEMLIMX CEYEHWI NPOCTPAHCTBEHHBIX (UTYP, MOMYYaeMbIX NyTeM MPEAMETHOrO WM KOMMbHOTEPHOTO
MOZIENMPOBAHMS.



CofiepXkaHue Kypca maTeMaTUKKN 6 Knacca

1. Apobn n npoueHTbl (20 y)

[MOBTOpPEHME: MOHATNE APO6W, OCHOBHOE CBOWCTBO APO6KM, CpaBHEHWE M yropsaa0YMBaHMe Apo6ei, npaBuia BbINOMHEHNS
apuHMETHNYECKNX AENCTBMIA C ApobsiMU. T1peobpa3oBaHNe BbIPAXKEHWUIA C MOMOLLIbKO OCHOBHOIO CBOWCTBa Apobu. PelleHune
OCHOBHbIX 3aa4 Ha Apobu.

[NoHATME npoLeHTa. HaxoXkaeHne npoLeHTa OT BeSINYMHBI.
Cronbuartble avarpamMmbl: YTeHMe 1 NOCTpoeHne. Kpyrosblie AuarpaMmbl.

OCHOBHbIe Lean - CUCTeMatmn3npoBatb 3HaHUA 06 00bIKHOBEHHbIX ,El|p06$|X, 3aKPENnnTb N pa3BnTb HaBbIKA lEllelu/'ICTBI/II‘/’I c
00ObIKHOBEHHbIMW ,U,pO6FIMI/I, MO3HaKOMUTb y4YalllXCA C NMOHATUEM MPOLEHTA, a TAKXKE Pa3BUTb YMEHNE pa60TaTb C AnarpaMmmamMu.

2. TpsiMble Ha NIOCKOCTU U B NPOCTpaHcTBe (7 u)
MepecekaroLyecs Npsimble. BepTuKabHble YIbl, X CBOIMCTBO. MapannenbHble npsimble. MoCTpoeHWe napanienbHbIX 1
NepneHaNKYNApHbIX NPsiMbIX. FprMepbl NapannienbHbIX U NepneHAnKYNSpHbIX NPSMbIX B OKPY>XKatoLLEEM MUpe.

PaccTofHne Mexay ABYMSA TOUKamK, OT TOUKM [0 I'IpﬂMOI7I, MeXay AByMA napaisieNIbHbIMUA NMPAMbIMU, OT TOYKK 40
MAOCKOCTWN.

OCHOBHbIe uenn - co3gathb y ydallnmXxcsa 3pUTe/bHbIE o6pa3b| BCEX OCHOBHbIX KOH(*)MpraLl'MVI, CBA3aHHbIX C B3aUMHbIM
pacrnonoxeHnem Asyx rnpsambixX Ha NMi0CKOCTU 1 B MPOCTPaHCTBE, Cd)OpMI/IpOBaTb HaBbIKW MOCTPOEHNA Napa/INENIbHbIX N
nepneHanKynapHbIX NpamMblX, Hay4nUTb HaXO04AUTb PaCCTOAHNE OT TOYKK A0 I'IpFIMOI7I, MeXay Asym4a rapaiienbHbiIMn NpAMbIMA.

3. [ecaTuuHble gpobun (9 u)

JecATnyHas 3anucb apobeit. MpeactasneHne 06bIKHOBEHHOW ApP0oOK B BUAE AECATUYHON W LECATUYHOW B BUAE
06bIKHOBEHHOW; KPUTEPMIA 06paTUMOCTM 0ObIKHOBEHHOW APO6U B AECATUYHYHO. 1306paxeHne AeCATUYHbIX 4po6eit TouKaMmn Ha
KOOpAMHATHON npsMoit. CpaBHEHWe [eCATUYHbIX Apobeit. [ecaTuyHble Apoou 1 METpUYecKas cuctema Mep.



OCHOBHble LEN - BBECTU NOHSATUE AECATUYHON APO6Y, BbIPabOTaTh HaBbIKM UTEHWUSI 3anunCK AECATUYHbIX APO6eN, X
CpaBHeHWs1; CHOPMMPOBATb YMEHMSI NMEPEXOAUTb OT AECATUYHOW APO6U K 06bIKHOBEHHON, BbIMOMHATL 06paTHbIE
npeobpazoBaHus.

4. [elcTBMA C AeCATUYHbIMWU Apobsamn (27 u)

CnoxkeHue 1 BblYUTaHUE JECATUYHBIX APO6E. YMHOXEHME W fieNleHNe AeCATUUHOM Apobn Ha 10. YMHOXEHUE 1 [eneHne
AecaTUYHbIX Apobeit. OKpyrneHne aecaTUYHbIX apobei. MpnbnmxeHHoe YacTHoe. BbinofHeHne AeNCTBUI C 0ObIKHOBEHHBLIMA U
[ECATUYHBLIMU APO6AMM.

OcCHoBHasA UMb - CHOPMUPOBATb HaBbIKW AENCTBUN C AECATUYHBbIMU APOBSMU, a TaKXKe HaBbIKN OKPYTEHNS AeCATUYHbIX
Apo6ei.

5. OKpyXHoCTb (9 u)

B3aMMHOE pacronoXeHne NPsMoii 1 OKPY>KHOCTU, ABYX OKPYXXHOCTel. KacaTenbHas K OKPYXXHOCTU U ee NOCTPOEHVNE.
MocTpoeHMe TPEYrobHNKa Mo TPEM CTOPOHaM. HepaBeHCTBO TpeyronbHuKa. Kpyrible Tena.

OCHOBHble LIENN - CO3[aThb Y YUalLMXCA 3pUTeNbHble 06pa3bl OCHOBHbIX KOH(UIYpaLMiA, CBA3aHHbIX C B3aVMHbIM
PacnosioXKeHNeM NpsSIMONA U OKPY>XKHOCTU, ABYX OKPY)XXHOCTEI Ha MJI0CKOCTMW; HayUnUTb CTPOUTL TPEYTrO/IbHMK MO TPEM CTOPOHAM,
cchopmMmpoBaTh NpeAcTaBNeHNE O KPYT/bIX Tenax (Luap, KOHyC, UnMHAp).

6. OTHOWEHNA N NPOLEHTbI (17 u)
OTHoLLEeHMe Yncen 1 BenMumH. Macutab. [eneHve B JaHHOM OTHOLLEHMMN.

BbipaXeHWe NPOLEHTOB AeCATUYHbIMU AP06GSAMU; peLLeHre 3a4a4 Ha NPOLEHTbI. BbipaXXeHne OTHOLLIEHUS BENMYMH B
MPOLEHTAX.

OcHOBHble LleNn - NO3HAKOMMUTb C MOHATMEM "OTHOLLIEHME" U Cdﬁ)OpMI/IpOBaTb HaBbIK/ MCMNO/1b30BaHUA COOTBETCTByPOLIJﬁVI
TEPMUHONOTNIN; Pa3BUTb HaBbIK BbIYUCIEHNA C NMPOLEHTAMMN.

7. BblpaxkeHus, hopMynbl, ypaBHeHNA (15 )



MpumeHeHMe GYKB ANs 3anncy MaTeMaTUUECKMX BbIPAXKEHWIA U NPeANoXeHNIA. ByKBEHHbIE BbIPaXXEHUS U YMC/IOBbIE
NoAcTaHOBKW. dopMy/bl. PopMy/bl MEPUMeTPa TPEYTroNbHUKA, NepumeTpa 1 NaoLaan nNpsMoyronbHMKa, 06beMa
napannenenvneaa. ®opmynbl AMHbI OKPYXXHOCTU U NAOLWAAN Kpyra.

YpaBHeHue. KopeHb ypaBHeHWsi. CoCTaBNeHMe ypaBHEHMS MO YCNOBMIO TEKCTOBO 3aaauun.

OCHOBHbIE LI - ChopMmpoBaTb NepBOHaYasIbHbIE NPEACTaBNEHMS O A3bIKE MaTeMaTUKM, ONKUCATb C NMOMOLLIbHO opMy
HEKOTOPbIE M3BECTHbIE YYaLLMMCS 3aBUCUMOCTU, MO3HAKOMUTL C (hOPMYNaMU A/ IMHBI OKPY>KHOCTW 1 N/IOWAAN Kpyra.

8. CummeTtpusa (8 uv)

OceBas cummeTpusi. Ocb cUMMETpUM nrypbl. LieHTpanbHas cummeTpus. MocTpoeHne urypbl, CAMMETPUYHO JaHHOM
OTHOCUTENBHO NPAMOI 1 OTHOCUTENbHO TOUKN. CUMMETPUSA B OKPY>KAtOLLIEM MUPE.

OCHOBHbIE LIENN - MO3HAKOMMWTb YYaLLMXCS C OCHOBHbIMM BMAAMU CUMMETPUM Ha MAIOCKOCTK; HayuUnTb CTPOUTb Urypy,
CYMMETPUYHYIO AaHHOW Urype OTHOCUTENbHO NPAMONA, a TakXKe TOUKY, CUMMETPUYHYHO JaHHOW OTHOCUTENBHO TOUKW; AaTb
NpeAcTaB/ieHNe 0 CUMMETPUI B OKPY>KAtOLLIEM MUPE.

9. Uenble uncna (13 v)

Uncna, NPOTUBOMONOXHBIE HaTypasibHbIM. "Paa™ uenbiX uncen. M3oopaxeHue LenbIX YNCEN TOUKaMU Ha KOOPAMHATHOM
npsmoit. CpaBHeHMe LenblX uncen. CNoXXeHre U BbluMTaHME LENbIX YMCEN; BbIMOMHUMOCTb Onepaummn BblYUTaHNA. Y MHOXEHNE Y
[leneHune uesnbIxX ymncen; npaswnia 3HaKOB.

OcHOBHble e - MOTUBNPOBATb BBEAEHNE OTPULATENbHBIX YUCEJT, Cd)OpMI/IpOBaTb YMEHNE CPpaBHMBATL LE/blEe YNACa C 0|'|0p0|7|
Ha KOOPAMHATHYO MPAMYHO, a TakXKe BbIMOJIHATb ,EI,GVICTBI/IH C uenbiMmn 4Ynciamn.

10. PaumoHanbHble yncna (17 y)

OTpuuaTenbHble APO6HbIE Yncna. MoHATUE paLMOHabHOro Yncna. M3o6paxeHne ymcen To4KaMmn Ha KOOpAMHATHOM
NpAMoii. NpOTUBOMNONOXHBIE Ynicna. Mofyb uncna, reoMeTpuyeckas nHTepnpetaums moayns. CpaBHeHME paUMOHa/IbHbIX
yumcen. ApugpmeTnyeckme AeACTBMSA C pauoHa/IbHbIMW YACNaMu, CBOMCTBA apuPMETMUYECKNX AENCTBUIA.



[Mprmepbl UCNOL30BaHNA KOOPAUHAT B peaanof/’l npakTuke. MNpamMoyronbHasa cucTema KoopAMHAT Ha MIOCKOCTH.
KoopaunHaTtbl TOYKN Ha MIOCKOCTW, a6cu,|/|cca n opguHata. ['ocTpoeHme ToUeK U q)vlryp Ha KOOp,CI,I/IHaTHOI‘/JI MNJOCKOCTN.

OCHOBHbIE LiE/N - BbIPaboTaTb HaBbIKW AENCTBUIA C MONOXKUTENBHBIMU M OTPULLATENBHBIMX YMCIAMU; CHOPMUPOBATD
NpeacTaB/eHNe O IEKAPTOBON CUCTEME KOOPAMHAT Ha M/IOCKOCTMW.

11. MHOroyroibHUKMU U MHOrorpaHHnku (9 u)

CymMMa yrnoB TpeyrofbHuKa. MapannenorpamMm 1 ero CBOCTBa, MNOCTPOEHWe napannenorpamma. MpaBusibHble
MHOTOYro/lbHUKW. [noLwaamn, paBHOBENKME 1 PaBHOCOCTABNEHHbIE Urypbl. Mpu3ma.

OCHOBHbIE LN - Pa3BUTb 3HAHWA O MHOMOYrO/IbHUKaX; pasBuUTb MpeAcTaB/eHne 0 Naowannx, No3HakKOMUTb CO CBOMCTBOM
afanTUBHOCTM Mnowaan, ¢ naeein nepekpavBaHna Urypbl ¢ L6 ONpeaeneHns ee nnowaan; copmmposarb NpeacTaBieHne o
npuame; 0606LWNTL NPUOOPETEHHbIE FEOMETPUYECKNE 3HAHWSA N YMEHUA U HAYUNTb NMPUMEHSATL UX MPU N3YUYeHUU HOBbIX (Uryp
N NX CBOWCTB.

12. MHoxecTBa. KombuHaTtopuka. (8 u)

MoHATUE MHOXeECTBA. MpUMepbl KOHEUYHbIX 1 6ECKOHEUHbIX MHOXECTB. MoAMHOXecTBa. OCHOBHbIE YMC/I0BbIE MHOXECTBA
1 COOTHOLLIEHUS! MeXay HUMKW. Pa3bneHne MHoXecTBa. OObeaNHEHNE 1 NepeceyeHne MHOXECTB. NNocTpaums OTHOLLIEHWI
MeXKay MHOXECTBaMU C NMOMOLLbIO KPYroB Siinepa.

PeLleHne KOMOMHATOPHBIX 3aay NepebopoM BCeX BO3MOXKHbIX BapUaHTOB.
CnyvaiiHoe cobblTue. [J0CTOBEPHOE N HEBO3MOXHOE COObITUA. CpaBHEHME LLIAHCOB COOLITUIA.

OCHOBHbIE  LIENN - NO3HAKOMUTbL C NMPOCTEMLLMMUN TEOPETUKO-MHOXECTBEHHbLIMM MOHATUSMMU, & TAKXE CHOPMMPOBATH
NepBOHaYa/ibHbIe HaBbIKM MCMO/b30BaHWS TEOPETUKO-MHOXECTBEHHOIO 513blKa; Pa3BUTh HaBbIKW PELLEHNS KOMOVMHATOPHbIX
3a/1a4 nyTem nepedopa BCeX BO3MOXKHbIX BapyaHTOB.

MoBTOpeHue (4 y)



Yye6HO-TeMATMUeCKOe M/IaHNpoBaHWe

Paspgen "ema Konunyectso yacos B TOM umncne, KOHTPO/IbHBLIX PaboT
| OO6bIKHOBEHHbIe Apobtun 21 1
Il MpsiMble Ha NJIOCKOCTM U B NPOCTPaHCTBE 8 1
1l [ecsaTnuHble gpobu 13 1
vV [encTBua ¢ LeECATUYHBIMU AP06AMMU 40 2
\ OKpPY>XXHOCTb 1 1

Vi OTHOLLIEHWE N NPOLIEHTbI 21 1
4l BbipaxeHnsa. ®opmy/ibl. YpaBHEHUS. 20 1
Vil CUMMeTpUS 9 1
IX Llenble uncna 20 1
X PauunoHanbHble Yncna 19 1
X MHOroyrofibHUKN ¥ MHOTOFPaHHUKN 10 1
Xl MHoxecTBa. KombuHaTopuka 8 1
X AToroBoe NoBTOPeHUE 4 1

XV NToro 204 14



NnTepaTtypa 1 cpefcTBa 06yUeHus.

OcHoBHasa nnTepaTypa:

1 MatemaTnka. ApugmeTuka. [eomeTpusa. 6 Knacc: y4debHUK And
00LLle06pa3oBaTe/lbHbIX  YUPEXAEHNA C MPUMNOXEHUEM Ha 3/1IEKTPOHHOM
HocuTene/ [E.A. ByHumoswny, .B. Jopodees, C.b. CyBoposa u gp.] - 2-e
n3g. - M: lNpocselyeHune, 2014

2. MatemaTunka. Apugpmetnka. Neometpusa. TeTpab-TpeHadKep. 6 Kiacc:
nocobue Ans yyaumxca ooueobpasoBaTe/ibHbIX YUpeXxaeHnia / [E.A.
ByHumosud, J1.B. KysHeuosa, C.C. MwuHaea u gp.] - 3-e w3g - M:
MpocseLeHne, 2015

3. Matematuka. ApugmeTtmka. FeomeTpus. 3agavyHunK. 6 Knacc: nocobue
Aons yyalmxcs 06Le06pa3oBaTesibHbIX yUupexxaeHui /
[E.A. ByHumoBuu, KysHeuosa, C.C. MuHaeBa un gp.] - 3-e u3g - M:
MpocseLyeHne, 2015

4. Matematuka. Apudmetuka. [eomeTtpusa. TeTpagb-akameHaTop 6
Knacc: nocobue [Ana ydawmxcd o06LeobpazoBaTe/ibHbIX yUpexaeHnin /
H.B. CathoHoBa - 4-e u3a. - M: lNpocseLyeHue, 2015

5 Matematuka. ApnpmeTtmnka. Meometpus. NoypoyHoe nnaHMpoBaHue. 6
Knacc: nocobve ana yumTenein o6LieobpasoBaTenbHbIX yupexaeHuia / [J1.B.
Ky3sHeyosa, C.C. MuHaeBa, J1.0. PocconoBa, C.b. CyBopoBa]; Poccuiickas
aKaflemuna Hayk, n3aatenscteo «l1pocseLleHme», 2013.

6. MaTtemaTnka. ApudpmeTnka. eomeTpus. INEKTPOHHOE MNPUNOXKEHME K
Yy4ebHUKY



No
n/n

Ko

BO
ya
co

KaneHpapHo-TeMaTn4yeckoe naaHMpoBaHWe MateMaTuKmM 6 Knacca

Tema pasgena, ypoka

OO6bIKHOBEHHbIE Apo6u.
OCHOBHOE CBOICTBO ApobK
CpaBHeHue apobeit

MpaBuna aencTeuns ¢ Apo6smu.

CnoXeHune v BblYUTaHUE

MpaBuna gencTens ¢
APO6AMU. Y MHOXEHME U
JeneHve apobel

3afjaun Ha COBMECTHYHO
paboTty
«MHOroaTaxHble apobu»

HaxoxzeHne 4acTu OT ymcna

3afjayun no Teme:
«HaxoxeHue yactu .ot
ymcna»

XapaKTepucTukKa OCHOBHbIX BUAOB [eATeNIbHOCTN yYeHUKa (Ha ypoBHe JomaluHe
yUYeOHbIX AencTBniA) e 3ajjaHue

(Ne
NyHKTA)

Mnasa 1. lpo6u 1 npoueHThbl (21 yac)

MogenupoBaTb B rpaMyeckoin 1 NnpeamMeTHON opmMe 0ObIKHOBEHHbIE APOOW. 1
COO0THOCUTb APO6HbIE YMCna C TOUKaMM KOOPAUHATHON NPSMOIA.
Mpeobpa3oBbliBaTh, CPaBHMBATL Y YNOPAA0UMBaTL 0ObIKHOBEHHbIE APOOM. 1

MpoBOAUTL HEC/OXHbIE UCCNeA0BaHUSA, CBA3aHHbIE C OTHOLLIEHUAMU «BO/bLLEe»
N «MeHbLLE» MEXAY Apobsmu
BbINOMHATL BblYMCNEHNSA C APOGAMMU, CIOXKEHWE U BbluMTaHUe ApObeit. 2
AHanM3npoBaTh YNCNOBbIE 3aKOHOMEPHOCTU, CBA3aHHbIE C apUMETUHECKUMU
[elCTBMAMM C 00bIKHOBEHHbIMU AP06AMM, [OKA3bIBATb B HEC/IOXHbIX C/Ty4asnx
BblIsIB/IEHHbIE CBOMCTBA
BbINONHATL BbIUUCAEHUSA C APOBAMU, YMHOXKEHWE U fefieHne Apo6eil. 2
AHann3nMpoBaTb YNCMOBbIE 3aKOHOMEPHOCTM, CBA3aHHbIE C apUPMETUYECKUMU
[eNCTBMAMM C 06bIKHOBEHHbIMMW P06SAMM, A0Ka3bIBATb B HEC/IOXHbIX C/Ty4asnx
BbISIB/IEHHbIE CBOWCTBA
PeLliaTb 3afja4M Ha COBMECTHYHO paboTy. 2

Kcnonb3oBaTb APOBGHYHO YEPTY KaK 3HaK AeNeHns npu 3anmMcu HOBOro Buaa 2
APO6HOro BblpaXkeHUs («MHOroaTaxkHas Apoob»). MpPUMeHATb pa3nnyHble
CNOCo6bI BbIMUCNEHNS 3HAYEHUIA TaKNX BbIPaXKEHWIA, BbINOMHATb
npeobpasoBaHne «MHOFO3TaXKHbIX AP06E».
PeLlaTb OCHOBHbIE 3a7a4M Ha Apo6u, NPUMEHSTb HAXOXKAEHNE YacTh OT YnCha. 3
PellaTb TEKCTOBbIE 3a/1a4M C NPAKTUYECKUM KOHTEKCTOM; aHa/IM3MpoBaTh U
OCMbIC/IMBATb TEKCT 3afa4n; MOAENMPOBATb YCI0BMNE C MOMOLLLIO CXEM U
PUCYHKOB; CTPOUTb NOMMYECKYHO LIEMOYKY PaCCyX/AeHWiA; BbIMNOMHATb
CaMOKOHTPO/1b, NPOBEPSSt OTBET HAa COOTBETCTBUE YC/IOBUIO
PeLuaTb OCHOBHbIE 3afaun Ha Apoou, MPUMEHATb HaXOXAEHNE YacTK OT Yncha. 3
PellaTb TEKCTOBbIE 33/la4u C NPaKTUYECKM KOHTEKCTOM; aHa/IM3MpoBaTh U
OCMbIC/IMBATbL TEKCT 3a/la4yi; MOAENMPOBATb YC0BUE C MOMOLLbHO CXEM U
PUCYHKOB; CTPOUTb NIOFMYECKYHO LLeNOYKY PacCy>XaeHWit; BbINOAHATb
CaMOKOHTPO/b, NPOBEPsIt OTBET Ha COOTBETCTBME YC/OBUIO

Jata
HpoBeAeHN
A

Koppc
KTUpo
BKa



10

14

16

HaxoxzeHne yncna no ero
yacTu

3afaun no Teme:
«HaxoxeHue uncna no ero
4acTu»

Kakyt 4acTb OJHO 4nCno
COCTaBNSeT OT Apyroro

lMoHATWE NpoLeHTa

PelleHune 3aa4 Ha
HaxoXAeHue NpoLeHTa oT
BE/INYNHBI

PelleHne 3aa4 Ha yBennyeHue

BE/IMUMHbBI HA HECKO/bKO
MPOLIEHTOB

PelleHMe 3ajay Ha NPOLEHTI

PelleHne 3aaa4 Ha NPOLIEHTDI.
CamocTonaTefibHasa paboTa

PeLuaTb OCHOBHbIE 3afa4n Ha A4pobu, MPUMEHSATb pasHble Crocobbl HAXOXAeHWs
yncna rno ero YacTu. PelwaTb TEKCTOBbIE 3a4aun C NPaKTUYECKUM KOHTEKCTOM,;
aHa/IM3MpoBaThb M OCMbIC/INBATL TEKCT 3afa4n; MOAEMPOBaTh YC0BUE C
MOMOLLLbHO CXEM U PUCYHKOB; CTPOUTb JIOMMYECKYIO LIEMOYKY PacCy>KAeHWI;
BbINO/HATL CAMOKOHTPO/Ib, NPOBEPSSi OTBET Ha COOTBETCTBME YC/IOBUIO
PeluaTb OCHOBHbIE 3aJa4n Ha Apobu, NPUMEHSATb HaXOX/AEeHWe Ymcna rno ero
yacTu. PeluaTb TEKCTOBbIE 3aJa4n C NPaKTUYECKUM KOHTEKCTOM,;
aHa/IM3MpPoBaTb M OCMbIC/INBATL TEKCT 3afa4un; MOAENIMPOBaTh YCI0BKeE C
MOMOLLbKO CXEM W PUCYHKOB; CTPOMTb SIOMMYECKYIO LIEMNOYKY PacCy>XAeHWI;
BbINO/HATH CAMOKOHTPO/Ib, NPOBEPSS OTBET HA COOTBETCTBME YC/IOBUIO
Peluatb OCHOBHbIE 33auM Ha Apo6u, NPUMEHSATL HaXOXAeHMe YacTu 1 Yucna
Mo ero YacTu. PellaTb TEKCTOBbIE 334a4n C MPaKTUYECKMM KOHTEKCTOM;
aHa/IM3MpoBaTb Y OCMbIC/INBATL TEKCT 3afa4n; MOAENMPOBaTL YC/I0BUE C
MOMOLLbHO CXEM U PUCYHKOB; CTPOUTL JIOTUYECKYHO LLeNoYKY PacCyXaeHuii;
BbINO/IHATL CAMOKOHTPO/Ib, NPOBEPSS OTBET HA COOTBETCTBME YC/IOBULO
OO6BACHATb, YTO TaKoe MPOLEHT, UCNO/b30BaTb M MOHMMATb CTaHAAPTHbIE
060pOThbI peyn Co C/I0BOM «MPOLEHT». BbipaXkaTb NPOLEHTHI B 4p06AX 1 Apobu
B MpoueHTax. MogennpoBaTb MOHATYE NPOLEHTA B rpagnyeckoli opme.
Pelatb 3aja4n Ha HaXOX/eHWe HECKO/IbKMX NPOLEHTOB BE/IMYMHBI, Ha
yBennyeHve (YMeHbLUEHWE) BEIMYNHBI HA HECKO/bKO NPOLEHTOB. MpUMEHSTb
MOHATUE MPOLIEHTA B NPaKTUYECKMX CUTyaumsaX. PellaTb HeKOTopble
Knaccuyeckue 3afayu, CBsi3aHHbIe C MOHATUEM NPOLEHTA: aHaIM31POBaTb TEKCT
3alauun, UCMonb30BaTb NPUEM YMCNOBOr0 IKCMEPUMEHTA; MOAENMPOBATb
YCNOBMWE C MOMOLLbIO CXEM U PUCYHKOB
PelaTh 3afa4n Ha HaXoXeHne HeCKOIbKUX NPOLIEHTOB BENNUMHbI, Ha
yBennyeHve (YMeHbLUEHWE) BEMUYMHBI HA HECKONIbKO NPOLEHTOB. MpUMeHSATb
MOHATUE NPOLEHTA B NPaKTUYECKMX CUTyaumsX. PelaTb HeKOTopble
K/lacCu4yecKme 3afaqu, CBsi3aHHbIe C MOHATMEM NPOLEHTA: aHa/In3MPoBaTb TEKCT
3ala4uun, UCMonb30BaTh MPUEM YMCOBOrO IKCMEPUMEHTA; MOAENMPOBaTb
YCNOBMWE C MOMOLLbKO CXEM N PUCYHKOB
Pelatb 3ala4M Ha HaxXoXeHWe HECKONIbKUX MPOLIEHTOB BE/IMYMHBI, Ha
yBennyeHve (YMeHbLUEHWE) BEIMUYMNHBI HA HECKO/IbKO NPOLEHTOB. MpUMEHSATb
MOHATME NPOLEHTA B NPaKTUYECKUX CUTYaumax. Pewatb HeKOTopble
K/lacCM4YecKune 3afaun, CBsi3aHHbIe C MOHATUEM NPOLEHTA: aHa/IM3MpPoBaTb TEKCT
3alauun, UCnosb3oBaTh NPUEM YMCIOBOrO IKCMEPUMEHTA; MOAENNPOBaTb
YCNOBME C NOMOLLbK CXEM N PUCYHKOB
OO6BACHATb, YTO TakKoe MPOLEHT, UCMO/b30BaTb M NMOHMMATb CTaHAAPTHbIE
060pOTbI Peyn co CIOBOM «MPOLEHT». BbipaxaTb NPOLEHTbI B AP06SX 1 Apoom
B npoueHTax. MogenmposaTtb NOHATME NPOLEHTA B rpadmyeckoii opme.
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Cron6uaTtble guarpammbl

KpyroBble gnarpammbi

0606LLeHNe K
cucTemaTu3auns 3HaHuiA no
Teme: «/lpobun 1 NPOLEHTLI»

KoHTponbHasa patota Ne 1
no Teme: «pobun un
NMPOLLEHTbI»
AHann3 KOHTPO/IbHOWA
pa6oTbl Ne 1

Yrnbl Npy nepeceyeHnm

MPAMbIX. BepTUKabHbIE YI/bl.

CMeXHble yrbl

MepneHAVKyNapHble Npamble
MpsMble B MPOCTPaHCTBE.
MapannensHble NpaAMble

PellaTh 33/]aui Ha HAXOX/AEHNE HECKOMbKMX MPOLIEHTOB BEMMYMHBI, Ha
yBenuueHme (YMeHbLLEHWE) BENMUMHBI Ha HECKO/IbKO MPOLEHTOB. MPUMEHSTh
MOHSATVE NPOLIEHTA B NMPaKTUYECKMX CUTYaLUsX. PelliaTb HEKOTOpble

Knaccn4veckue 3agayvu, CBA3aHHbIE C MOHATMEM MPOLUEHTA: aHaJ/IM3NPOBATb TEKCT

3afia4n, UCMosb30BaTb NMPUEM YMCNOBOIO IKCMEPUMEHTA; MOLENNPOBATb
YCNOBUE C NMOMOLLbHO CXEM U PUCYHKOB
O6BACHATD, B KaKUX Cy4Yasx 18 NpefocTaB/eHns UHpopmalmm
MCNOMb3YHOTCA CTONOUATbIE AuarpaMmbl, U B KaKUX - KPyroBble. 3Bnekars v
WHTeprpeTMpoBaTh MHHOPMaLMIO U3 TOTOBbIX AuarpaMm, BbIMOMHATb
HEC/TOXHbIE BbIYMC/IEHMS MO AaHHbIM, NPeACTaB/eHHbIM Ha Auarpamme.
CTpouTb B HECTIOXKHbBIX ClyyasX CTof64aTble AuarpaMmmbl Mo LaHHbIM,
npeLCcTaB/ieHHbIM B TabNNYHON (hopMe. MpoBOANTL UCCNef0BaHNSA
MPOCTeMLLNX COLMabHBIX ABNEHWIA MO rOTOBLIM AMarpamMmmMam
O6BACHATL, B KaKUX CNy4asx /18 NpejocTasfeHns UHpopmaumm
MCNO/b3YOTCA CTONGYATLIE AUarpammbl, U B KakuX - KPyroBsble. V13Biekatb
WHTeprpeT1poBaTh MHHOPMALMIO U3 TOTOBbLIX AnarpaMM, BbIMOMHATb
HEC/TOXHbIE BbIYUCNIEHNS MO AaHHbIM, NPeACTaBNeHHbIM Ha Avarpamme.
CTpouTb B HECNIOXKHBIX ClyyasX Kpyrosble AvarpamMmMbl Mo AaHHbIM,
npeAcTaB/ieHHbIM B TabnnyHou opme. MNpoBoAUTL UCCNef0BaHNS
MPOCTENLUNX COLMaNbHbIX ABIEHWIA MO FOTOBLIM AnarpaMmam
BbINONHATL BblYMCIEHNSA € Apo6amMu. [peobpa3oBbiBaTh, CPaBHMBATL U
yrnopsAA0unBaTh 06bIKHOBEHHbIE Apo6u. COOTHOCUTL APO6HbIEe Yncna ¢
TOYKaMU KOOPAMHATHON NPAMONA. PeluaTb TEKCTOBbIE 3a4a4M Ha Apobu r
npoLeHTbI. VccneoBatb YMCIOBbIE 3aKOHOMEPHOCTY
BbINONHATL BbluMCNeHUs ¢ apobamu. MNpeobpas3oBbiBaTh, CPaBHUBATL U
ynopsfounBaTh 06bIKHOBEHHbIE Apo6u. COOTHOCUTL APO6HbIE Yncna ¢
TOYKaMU KOOPAMHATHOM NPsAMONA. PeluaTb TEKCTOBbIE 3a4a4n Ha 4pobu un
NpoLeHTbI. VccnefoBaTb YMCNOBbIE 3aKOHOMEPHOCTH

MnaBa 2. MNpsAMble Ha NJI0OCKOCTU M B NpoCTpaHcTBe (8 yacos)

PacrnosHaBaTb C/lyyan B3aMMHOIO PacrofioXeHUst ABYX NPsiMbIX. Pacrno3HaBaThb
BEPTUKa/IbHbIE U CMEXHbIE YIbl. HaxoauTb yribl, 06pa3oBaHHbIe 4BYMS
nepecekaoLLMMmnes NpsiMbIMU. 1306paxkaTb ABe NepeceKatoLLyecs npsivible.
BblgBUraTh rmnoTesbl 0 CBOMCTBAX CMEXHbIX Yr/10B, 060CHOBbLIBATb UX
YMeTb CTPOUTb NPSIMYHO, NEPNEHANKYNAPHYHO AaHHO
PacnosHaBaTb C/ly4an B3aMMHOI0 PacnofioXeHNs ABYX MPSAIMbIX Ha NIOCKOCTH
11 B MPOCTPAHCTBE, Pacro3HaBaTb B MHOFOYro/lbHUKAaX NapanesibHble CTOPOHBI.
dopmynpoBaTh YTBEPXKAEHNS O B3aUMHOM PacroNoXeHUN ABYX NPSMbIX,
CBOICTBA MapaNeNbHbIX NPSMbIX

(o]
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MocTpoeHre napannesnbHbIX
NPSIMbIX

PaccTosHne OT TOUYKM [0
MPAMOWA, PacCTOSHNE MEXAY
napannenbHbIMU NPAMbIMU

PaccTosHne B NpoCcTpaHCTBe

KoHTponbHaa pabota Ne2 Ho

Teme: «[1pAMble Ha
MJ0CKOCTU U B
npocTpaHCcTBe»

AHanNn3 KOHTPOJIbHOWA
pabo Tbl Ne 2

[ecAaTnyHas 3anucb apobei

Mepexos 0T OAHON opMbl
3anucu apobeit K apyroi.
306parkeHne JeCATUYHBIX
[po6ein Ha KOOpAMHATHOW
npPAMON
[JecATnyHble pobu un
MeTpuyecKas cuctema Mep

MepeBon 0ObIKHOBEHHOW
Apo6U B AECATUYHYIO

CoBMeCTHbIe feicTBUA C
06bIKHOBEHHbLIMU APOOSMU.

BbIpaXXeHne BeNMUMH Apo6samMy

306paxaTb ABe NapannenbHble NpsMble, CTPOUTL NPSMYH, NapanieNibHyH
[AHHON MOMOLLbIO YEPTEXKHBIX UHCTPYMEHTOB. AHANIM3MPOBaThb CMOCO0
NOCTPOEHNS Napan/ieNibHbIX NPSMbIX, NOLLIArOBO 3afaHHbIA PUCYHKaMW,
BbINO/HATbL MOCTPOEHUS.
3MepsaTb paccToSHUA MeXAy ABYMsSi TOUKaMu, OT TOUKM [0 NPSIMOIA, Mexay
ABYMS NapannenbHbiMy NpsaMbIMU. CTPOUTb NapannenbHble NpsiMble C
3a/laHHbIM PacCTOsIHMEM MeXay HUMKU. CTPOMTb FeOMETPUYECKOe MECTO TOYeK,
obnagatoLLmMx onpeaenéHHbIM CBOMCTBOM
3MepsTb paccTosHUA OT TOYKM 40 NAOCKOCTU. CTPOUTbL reoMeTpUYecKoe
MECTO TOYeK, 06/1aaroLLMX onpeaeNéHHbIM CBOCTBOM
Pacno3HaBaTh C/lyyan B3aMHOIO PacnofnoXKeHns ABYX NPsMbIX, pacno3HaBaTh
B MHOIOYroflbHNKaxX NapannesbHble 1 NepneHanKynspHble CTOPOHBI.
306paxkaTh [1Be NepecekatoLmecs npsiMble, CTPOUTL NPSMYHO,
nepneHanKyNsapHyt AaHHONW ,napannenbHyo AaHHON. 3mMepsaTb paccTosiHMe
MeXAy ABYMS TOUKamu, OT TOUKM A0 NPSIMOIA, Mexay ABYMS NapaniebHbIMU
npsaMbIMK. 1306paxkaTb MHOTOYroNbHVKK € NapansiefibHbIMK,
nepneHAVKYNSPHLIMA CTOPOHAMM

CnaBa 3. AecATuUYHbIe apobun (13 yacoBs)
3anucblBaTth 1 UMTaTb AECATUYHbIE AP0OK. MpeAcTaBNAThL AECATUUHYHO APO6L B
BMZE CYMMbI pa3psALHbIX Cnaraemblx.
MepexoanTb OT AECATUYHBIX APO6E K COOTBETCTBYHOLMM 06bIKHOBEHHBLIM CO
3HameHatensamm 10, 100, 1000 u T.4., 1 HA060POT. MN306paxkaTb AeCATUYHbIE
Apo6yn Ha KOOPANHATHOW NPSMON

cnonb3oBaTh AeCATUYHbIE AP06K A4/15 Nepexofa 0T OAHUX eAVHUL, 3MEpPEeHNS
K Apyrum. OBbACHATL 3HaYeHMs AeCATUUYHbIX NPUCTABOK, UCMO/b3YeMbIX 415
06pa30BaHVst Ha3BaHWIi eAuHUL, B METPUYECKOI CUCTEME Mep
dopMynunpoBaTth NPM3HaK 06paTUMOCTN 06bIKHOBEHHBIX ApP06ei B
[ECATUYHYIO, MPUMEHATb ero A1 pacrno3HaBaHnsa 4pobeid, 415 KOTOPbIX
BO3MOXHa (MM HEBO3MOXKHA) AeCATUYHasA 3anucb. MNpeacTaBnsTb
06bIKHOBEHHbIE P06V B BUAE AeCATUYHbIX. MprBOAMTL NPUMEPBI
9KBUBA/IEHTHbIX MPeACTaBNeHN APOOHbLIX Yncen
dopmynmpoBaTh NpM3HaK 06paTUMOCTN 06bIKHOBEHHbIX Apobeit B
[ECATUYHYIO, MPUMEHATbL ero A4/ pacrno3HaBaHus 4pobeid, 415 KOTOPbIX
BO3MOXKHa (MM HEBO3MOXKHA) AecATUYHasA 3anuck. MNpeacTaBnsaTh
06bIKHOBEHHbIE P06V B BUAE AeCATUYHbIX. MMPUBOANTL NPUMEPBI
9KBVBAIEHTHbIX NPeACTaBNEHNIA APOOHbIX Yncen
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CpaBHeHwue JecaTUYHbIX
Apob6ei. PaBHble aecATUYHbIE
Lpobu
CpaBHeHue 1
ynopsAoUMBaHme ecATUYHbIX
Apo6ei. CpaBHeHME
06bIKHOBEHHO Apo6K 1
[ECATNYHOW
O606LLeHVe 1 MOBTOPEHNE MO
Teme: «[lecATUYHbIe 4pobu»

O606weHne n KOHTPosb Ne3
HO Teme: «[lecATUYHbIe
Apo6M»

AHaNnN3 KOHTPOIbHOM’
paboTbl Ne 3

CnoxkeHue fecaTUYHbIX
Apobeit
BblumTaHne AeCATUYHBIX
Apobei

CnoxkeHue un BbluMTaHWE
[lECATUYHBIX Apo6eil.
CamocTosTeNlbHas paboTa
[JelicTBrS ¢ 0O6bIKHOBEHHbLIMM
N JECATUYHBLIMU APO6AMU

PeLleHune 3a4au.
CamocTosTefnbHas paboTa
YMHOXEHUE AeCATUYHOW
Aapo6u Ha 10, 100, 1000...

Pacno3HaBaTb paBHbIE AECATUYHbIE APOOU. OBBACHATL Ha NpPUMepax NPUEM
CpaBHeHMA,AeCATUYHBIX Apobeil. CpaBHMBATb M YNOPSA0UMBaTb AeCATUYHbIE
apo6n.

CpaBHMBaTb 00bIKHOBEHHYHO U AECATUYHYHO AP06U, BbIOMPas NOAXOAALLYH
(hopMy 3anmcK gaHHbIX Yncesn. BbIsBNSTb 3aKOHOMEPHOCTb B MOCTPOEHNM
nocneaoBaTelbHOCTU AECATUYHbIX ApoGeii. PellaTb 3agaun-nccneoBaHus,
OCHOBaHHbIE Ha MOHUMaHWK NOPa3PALHOro NPUHLMNA AeCATUYHOW 3anuncu
[PO6HbIX Ymncen
3anncbiBaTb M YMTaTb AECATUYHBIE APOOW. 306paxkaTh AeCATUYHbIE APOOU
TOYKaMW Ha KOOPAMHATHOM NPsMoid. MpeacTaBnsTb 00bIKHOBEHHbIE APOOU B
BUAE AECATUYHBIX Ap06ei 1 AecaTuUHbIe B BUAE 06bIKHOBEHHbLIX. CpaBHMBATbL
1 ynopsiaoumBaTh AeCATUYHbIE APOOU. cnonb3oBaTh 3KBUBANEHTHbIE
npeacTasfeHns APO6HbIX YMCeN NpU MX CPaBHEHWU, NPW BbIYUCIEHNSX.
BblpaxkaTb 0AHW eANHWLbI M3MEPEHUs B APYTnX eanHuULax (MeTpbl B
KNNoMeTpax, MUHYTbI B Yacax U T.M.)
3anucblBaTb M YATaTb AECATMYUHbIE APO6U. 306paxkaTb AECATUYHbIE APOOU
TOUYKaMW Ha KOOPAMHATHON NpsiMoii. MpeacTaBnsTh 0ObIKHOBEHHbIE APO6Y B
BUAE AECATUYHbIX Ap06eii 1 AecaTUYHbIE B BUAE 0ObIKHOBEHHbLIX. CpaBHMBATbL
1 ynopsaoumBaTb AeCATUYHbIE Apo6K. Icnonb30BaTh 3KBUBANEHTHbIE
npeaCcTaB/ieHnst APO6HbIX YMCeN NPU UX CPaBHEHWW, NPU BbIYUCIEHNSX.
BblpaxaTb 04HV eANHULbI U3MEPeHMs B ApYTuX eanHunLax (MeTpbl B
KWTIOMETPaXx, MUHYTbI B Yacax 1 T.1.)

CnaBa 4. lencTBUSA C AeCATUYHBbIMK Apobsmun (40 yacoB)
KoHCTpyunpoBaTh anropuT™M CNOXEHWUS AeCATUYHBIX Apobeli; UNNICTpUpoBaTh
ero npyvmepamm. BblumcnsaTb CyMMbl LeCATUYHBIX Apobeit
KoHCTpynpoBaTh anroput™M BblUUTaHWUS JeCATUYHBIX Apo6el;
WNNIOCTPUPOBATL €ro npumepaMun. Bbluncnatb CyMMbl Y pasHOCTY
[lECATUYHBIX Apobeit
KoHCTpymnpoBaTh anropuTMbl CNOXEHWS U BbIYMTAHUSA AECATUYHbIX APO6eir;
WNNIOCTPUPOBATL WX NpUMepaMu. BblUMCNATL CYMMbI U Pa3HOCTU AeCATUYHBIX
Apo6ei
BbluncnaTh 3Ha4eHUS CyMM U Pa3HOCTEN, KOMMOHEHTaMU KOTOPbIX ABNAKOTCA
06bIKHOBEHHAs Ap00b 1 fecATUYHasA, 06CyXaas Npy 3TOM, Kakas hopma
NpeAcTaBeHNs YMcen BO3MOXHa U LienecoobpasHa. BbIMONHATL OLEHKY U
MPUKNAKY CYMMbI JeCATUYHBIX Apobeli
PeluiaTb TEKCTOBbIE 33a4K, NPeanonararoLLye CI0XKeHVe 1 BblunTaHme
[eCATUYHBIX Apo6eit
WccnepoBatb 3aKOHOMEPHOCTb B M3MEHEHUW MOMOXEHUA 3anATon B
[ecaTUYHON fpoby Npu yMHOXeHUM eé Ha 10, 100, 1000 1 T.4..
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[eneHve fecaTuyHomn apoom
Ha 10, 100, 1000...

Mepexof OT OAHON eAnHULbI
N3MEPEHNS K JPYTON.
CamocTonTenbHas paboTa
YMHOXeHMe JeCATUYHbIX
Apobel

YMHOXeHNe JecATUYHbIX
Apo6ei. CamocTosiTeNbHas
paboTta

YMHOXeHNe fecATUYHbIX
[po6ei Ha HaTypasibHOE YKCOo

KoHTponbHas pa6oTta Ne4 no
Teme: «[lencTBUSA C
JEeCATUYUYHBLIMN APOBAMUN»
Pa3Hble [eincTBus C
[ECATUYHBLIMK AP06SMM

YMHOXeHWe AeCATUYHOW
P06y Ha 06bIKHOBEHHYHO
PeLleHve TeKCTOBbIX 3afad

apnhMETUYECKM CIOCOBOM.

CamocTosTeNibHas paboTa

[eneHne aecaTMuHoOn Apoou
Ha HaTypa/lbHOe 4M1CNo

[eneHve gecATUYHON pobn
Ha HaTypa/lbHOe YMCo.
CamocTosTeNlbHas paboTa
[eneHne gecATUYHbIX Apo6eit

®opmynnpoBaTh NPasnIo YMHOXEHUA AecATUYHON Apobu Ha 10, 100, 1000 v
T.M.

WccnefoBaTb 3aKOHOMEPHOCTb B M3MEHEHMMN MOJIOXEHNSA 3ansTON B
[leCATMYHO Apo6u npu aeneHnn eé Ha 10, 100, 1000 u T.4.. PopMynunpoBathb
npaBuIo AeneHnst AecaTUyHon apobu Ha 10, 100, 1000 m T.n.
MpUMeHSATb YMHOXEHWE U AeNleHne AeCATUYHON Apobu Ha cTeneHb Yncna 10
[J15 nepexoa OT OAHMX eAMHUL, U3MEPEHMS K ApyruM. Peluatb 3a4a4un C
peaibHbIMU JaHHbIMKW, NPeACTaBEHHbIMU B BUAE AECATUYHbIX Apo6eii
KOHCTpyrpoBaTh a/irOpUTMbl YMHOXEHUS AECATUYHOW APO6K Ha AECATUYHYHO
Ap0o06b, WNNMKCTPUPOBATL NPUMEPaMN COOTBETCTBYHOLLEE MPaBUIo. Bbluncnatb
Npoun3BefeHNe AeCATUYHbIX Apo6eit. BblumcnsaTb KBagpat v Ky6 AeCATUYHOWA
apo6n.

KOHCTpynpoBaTh a/irOpUTMbl YMHOXEHMS AECATUYHOW ApO6K Ha LECATUYHYHO
Ap0o06b, MNNHCTPUPOBATL NPUMEPaMN COOTBETCTBYHOLLEE MPaBUI0. Bbluncnatb
npoun3BefeHne AeCATUYHbIX Apo6eit. Bblumcnatb KBagpat u Kyb AeCATUYHOW
Apoow.

KOHCTpyvpoBaTh a/irOpUTMbl YMHOXEHUS AeCATUYHOWN Apo6u Ha HaTypaibHOe
4nCcno, UNNKCTPUPOBATL NPYMEpPamMM COOTBETCTBYIOLLEE NPaBWsI0. BbluncisTb
npou3BefeHNe AeCATUYHBIX APO6ER, AeCATUUYHON APO6M Ha HaTypaslbHOE YMC/O

BblunCcAsTb 3HAYEHNS YNCNIOBbIX BbIPAXKEHWI, COAePXALLMX AEACTBUS,
C/TIOXKEHUS, BbIYUTAHUSA Y YMHOXKEHUS AECATUYHBIX Ap06eld. BbINonHATb
MPUKNAKY M OLEHKY pe3y/bTaToB BbIUNCIEHWIA
BbluncnaTb NponsBeaeHne AecATUUHON Apo6y 1 06bIKHOBEHHON, BbIOMpast
NOAXOAALLYIO POpMY 3anncK APOGHbIX YMCEN.
PeluaTb TEKCTOBbIE 33a4n apuPMeTUYECKMM CNocoboM. PeluaTb 3afa4m Ha
HaX0X/[eHWe YaCTu, BbIPaKEHHON AEeCATUYHON ApO6bLI0, OT AaHHON BENUMHBI

O6cyxaaTb NPUHUMNUANBLHOE OTNYME AENCTBUA AeNeHNa OT ApYruX AeiCTBUN
C AECATUYHBIMM AP06sSMM. BbINONHATL AE/CTBME AENEHUS AECATUYHON Apobu
Ha HaTypa/bHOe Y1Cno
O6cyX/aaTb NPUHUMNUANBLHOE OTINYME LENCTBUA LeNleHNs OT ApYruX AeiCTBUN
C AECATUYHBIMU AP06SAMU. BbINOMHATL AECTBME AeNeHNs AeCATUYHOR Apo6u
Ha HaTypa/ilbHOe Ym1Co
O6cyX/aaTb NPUHUMNUANILHOE OTINYME AENCTBUA AeNeHNs OT ApYruX 4eCTBUN
C fecATUYHbIMU Apo6aMun. OcBavBaTb aNrOPUTMbI BbIMVMCAEHWIA B CyYasiX,
Korja 4aCTHOe BbIpaXkaeTcs LecATUYHON Apo6blo. ConocTaBNATh pas/iMyHble
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[eneHne fecATUYHbIX ApOoGeiA.

CamocTosTenbHaa pabota

BbluncneHne YacTHOro
[eCATUYHBIX Apo6eit B 06LLEM
cnyvae

Pa3Hble [eincTBus c
[eCATUYHBIMU ApO6AMM

Pa3Hble JeincTBus C
[EeCATUYHBIMU JPO6AMM.
PelueHwne 3apay

PelleHne TEKCTOBbLIX 3afay.
CamocTosTesibHas paboTa

OKpyrneHue HaTypasbHbIX
ymcen 1 06bIKHOBEHHbIX
Apo6eit

Cnoco6bl NpefAcTaBNeHns 06bIKHOBEHHbIX Ap06eit B BUAe AECATUYHOIA.
BbluMcnATb YaCTHOE OT feNleHNs Ha JeCATUYHYIO Ap0o6b B 06LLEM Cryyae
O6CyxaaTb NPUHUMNNAIBHOE OT/INYME LeACTBUSA AeNeHUa OT ApYrnx AencTBuid 15
C AeCATUYHbIMU ApobsMun. OcBamBaTh a/irOPUTMbI BbIMUCIIEHWIA B ClyYasiX,
€Korfa 4yacTHOe BbIpaXKaeTca [ecATUYHOW Apobbto. ConocTaBNATb pas/iNyHble
Crnoco6bl NpefcTaBeHnst 06bIKHOBEHHbIX Apobeit B BUAE AECATUYHOMN.
BbluncnaTb YaCTHOe OT [e/IeHNs Ha AeCATUYHYIO Ap0o6b B 00LLeM Cny4yae
O6cyxaaTb NPUHLUMNATILHOE OT/INYME LeACTBUSA AENEHUA OT APYruX AeinCTBU 15
C AeCATUYHbIMU Apobsmn. OcBamBaTh a/IfOPUTMbI BbIYUC/IEHWIA B ClyYasiX,
KOrja YaCTHOe BbIpaXkaeTcs AecATUYHON Apobblo. ConocTaBnsTb pas/nyHble
Cnocobbl NpeAcTaBNeHNS 06bIKHOBEHHbIX APO6E B BUAE AECATUUHON.
BbluncnaTb YaCTHOE OT [efleHNs Ha JecATUYHYHO Ap0o6b B 06LLEM Cryyae
O6cyxaaTb NPUHUMNVATILHOE OT/INYME LeCTBUSA AeNEeHUA OT APYTnX AenCTBuiA 15
C AeCATUYHBbIMU ApobsmMu. OcBamBaTh a/iIrTOPUTMbI BbIYUCIEHWIA B ClyYasiX,
KOrja YaCTHOE BbIpaXkaeTcs AecATUYHON Apobbio. ConocTaBNAaTb pasnyHbIe
Cnocobbl NpeacTaBieHnst 06bIKHOBEHHBIX APO6Ei B BUAE AECATUUHON.
BbluncnATh YaCTHOE OT AeNIEHNS Ha AECATUYHYO AP00b B 00OLLUEM Cy4ae
O6eCyxaaTh NPUHLMNMAIBHOE OT/INUME LeCTBUA AENeHUs OT ApYrnx LencTBui 15
C AeCATUYHbIMU Apobsmn. OcBamBaTh aNrOPUTMbI BbIYUCNEHWIA B ClyYasiX,
KOrja 4aCTHOE BbIpaXkaeTcsa [ecATUYHON Apobbto. CONOCTaBNATb Pas/INyHbIe
Cnoco6bl NpeAcTaBeHns 06bIKHOBEHHbIX Ap06eit B BUae AeCATUYHOIA.
BbluMcnaTL YaCTHOE OT feNleHns Ha JecATUYHYIO 4po0b B 06LLEM Cryyae.
PellaTb TEKCTOBbIE 33a4M apUPMETUHECKUM CMOCOBOM, NUCMOMb3YS pas/inyHbIe
3aBMCMMOCTM MeXAY BEeNMUYMHAMUW: aHA/IM3UMPOBATb Y OCMbIC/IMBATb TEKCT
3aiauu, nepethopmyIMpoBaTb YCI0BME, CTPOUTL JIOTMYECKYHO LIENOYKY
PacCy)XXeHWi; KPUTUYECKM OLLEHUBATL MOJTYYEHHbIN OTBET, OCYLLECTBNATbL
CaMOKOHTPO/Ib, NPOBEPSS OTBET HA COOTBETCTBME YC/IOBULO
PeLuaTb TEKCTOBbIE 3a4aun aputMeTUUECKM CNOCOBOM, NCMONb3Y$ 15
pasfinyHble 3aBUCMMOCTU MEXAY BEIMYMHAMM: aHA/IM3NPOBATL Y OCMbIC/IMBATb
TeKCT 3agauu, nepeopMynMpoBaTh YCI0BME, CTPOUTb SIOTUYECKYHO LiENoYKy
pacCy>KAeHWUA; KPUTUYECKM OLEHMBATb MOJSTYYEHHbIA OTBET, OCYLLECTBNATb
CaMOKOHTPO/Ib, NPOBEPSiSt OTBET HA COOTBETCTBME YC/IOBUIO
OKpyrnsTh AeCATUYHBIE APO6U «MO CMbIC/Y», BblOMpas nydilee 13 16
NPUBAXKEHNIA C HEAOCTATKOM U C M30bITKOM. POpMYyMpoBaTb NpaBuio
OKPYTNEeHUA LeCATUYHbIX Ap06eid, NPUMEHSS ero Ha npakTuke. OBbACHATb, YeM
OT/INYAETCH OKPYTNIeHMe LeCATUYHbIX Ap06eit OT OKPYT/IeHWst HaTypaslbHbIX
ymcern.
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HaxoxaeHne npubamKEHHOTo
yacTHoro. CaMocTosTe/lbHas
paboTa
O606LLeHVE 1
cucTeMaTm3alms 3HaHWn no
Teme: «[eicTBus ¢
[EeCATUYHBIMU Lp0BsSMU»

KoHTponbHasa pabota Ne5 no
Teme: «[encTBus ¢
JECATUYHBIMU APOOAMUN»
AHaNnN3 KOHTPOIbHOM
paboTbl Ne 5

B3anmMHoe pacnonoxeHue
MPAMOI 1 OKPY>KHOCTW.
KacaTenbHas K OKpY>KHOCTM

BbluncnsTb NpUGAMKEHHbIE YaCTHbIE, BbIPaXKEHHbIE AECATUYHLIMI APO6SMU, B
TOM YmCne, NPU PeLLeHnn 3a4a4 NPaKTUYecKoro xapakrepa. BbinonHATL
NPUKNAKY M OLEHKY pe3ynbTaToB AENCTBUI C AECATUUHBIMU ApO6SMM
dopmynmpoBaTh Npasuia AeNCTBUI C 4ECATUYHBIMI APO6AMN. BblumncnsaTb
3HAYeHWS YNCNIOBbIX BbIPaXKEHMWI, COOTBETCTBYIOLWMX APOOV; MPUMEHSTD
CBOWCTBa apUPMETNYECKMX AENCTBUIA 4719 paLMOHaIN3aLMN BbIYNCIEHWIA.
WccnefoBaTb YMCOBblE 3aKOHOMEPHOCTU, UCMO/b3YS YMC/OBbIE
3KCMepUMEHTbI (B TOM YuMC/ie C NOMOLLbIO KOMMbIOTEpa). BbINONHATH
NPUKUAKY N OLEHKY pe3y/ibTaToB BbluUCneHW. OKpYIrsTb AeCATUYHbIE
[po6u, HaxoaMTb AECATMUYUHbIE NPUOIMKEHNA 06bIKHOBEHHbIX Apo6eit. PellaTb
TEKCTOBble 3a7a4M apuhMETUHECKUM CNOCOOOM, UCMONb3YS pPasInyHble
3aBMCUMOCTV MeXAy BENMYMHAMMW: aHa/IM3MPOBaTb M OCMbICIMBATb TEKCT
3agaun, nepedpopmynMpoBaTh YCI0BUE, U3BMIEKATL HEOOXOANMYIO
NHOpMaLM0, MOLENNPOBAaTb YC/I0BME C MOMOLLbIO CXEM, PUCYHKOB, peasibHbIX
NpPeaMETOB; CTPOUTb SIOMMYECKYHO LIENOYKY PacCy>KAEHWUIA; KPUTUYECKN
OLeHMBATb MOMYYeHHbIN OTBET, OCYLLECTBNATL CAMOKOHTPO/1b, MPOBEPss OTBeT
Ha COOTBETCTBME YC/IOBULO
dopmynmposaTh Npasuia AeNCTBUI C AeCATUYHBIMK Ap06AMU. BbluncnsThb
3HAYEHUS YNCNOBbIX BbIPaXXEHWUIA, COOTBETCTBYHOLLMX APOOU; MPUMEHSATb
CBOICTBa apuPMETUYECKMX AEACTBUN ANS paLMOHaIN3aLmMmn BbIMUCIEHNIA,
WccnepoBaTb UMCNOBbIE 3aKOHOMEPHOCTH, UCNO/b3YS YNC/OBbIE
3KCMepUMeHTbI (B TOM YuMC/ie C NOMOLLbIO KOMMbOTepa). BbINOAHATH
NPUKNAKY 1 OLEHKY pe3ynbTaToB BbluMCieHUA. OKpYrnsTh AeCATUYHbIE
Apo6K, HAXOAUTb AECATUYHbIE NPUONKEHNS 06bIKHOBEHHBIX Apo6eit. Pewath
TEKCTOBbIE 334a4M apuHMETUYECKM CMOCOO0OM, MCMONb3YS Pas/NYHbIE
3aBMCHMMOCTY MEXAY Be/IMYMHAMUN: aHa/IM3MPOBaTb U OCMbIC/INBATL TEKCT
3afaun, nepehopmMynMpoBaThb YCNOBME, U3BEKATb HEOOXOAMMYHO
NH(OPMaLM0, MOAENNPOBATb YC0BME C MOMOLLIbIO CXEM, PUCYHKOB, peasibHbIX
NPeAMETOB; CTPOUTL NOMMYECKYHO LIENOYKY PaCCY>KAEHWIA; KPUTUYECKM
OL,eHMBaTb MOYYeHHbI OTBET, OCYLLECTBNATL CAMOKOHTPO/1b, MPOBEPAs OTBET
Ha COOTBETCTBME YC/I0BUIO

MnaBa 5. OKpy>XHoCTb (11 yacoB)

Pacno3HaBaTb pa3nnyHble C/lyyar B3aUMHOTO PacnofioXKeHWst NPSIMOiA 1
OKPY>XHOCTY, M306paxKaTb MX C MOMOLLbIO YePTEXHBIX NHCTPYMEHTOB.
WccnenoBaTh CBOMCTBA B3aVIMHOIO PacronOXeHNst NPSAMOIA 1 OKPYXXHOCTH,
NCnonb3ya 3KCNEPUMEHT, Ha6mo,qu|/|e, n3MepeHmne n mogeanposaHmne, B TOM
yncnie KOMNbIOTEPHOE MO/ENMPOBaHME.
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MocTpoeHme KacaTenbHOM.
LIeHTpbl OKPY>XHOCTENA,
NMEHLLMX 06LLYHO
KacaTe/lbHyto

B3anMmHoe pacnonoxeHue
OKPY>KHOCTEiA

PeLueHVe 3aa4 Ha B3aUMHOe
pacrosnioXKeHne OKPY>KHOCTeW

306paxkeHue
reOMeTPUYECKMX uryp.
[NocTpoeHne TpeyrosibHNKa no
TPEM CTOpPOHaMm

PacnosHaBaTb pas/inyHbIe C/lydan B3aUMHOIO PacrosioXKeHus NpsiMoii 1 17
OKPY>XHOCTW, 1300paXKaTb UX C MOMOLLbHO YEPTEXKHBLIX MHCTPYMEHTOB.
WccnegosaTb CBOMCTBA B3aMMHOMO PacrofiokeHUs MpsiMOiA U OKPY)XXKHOCTH,
MCNO/b3ys IKCNEPUMEHT, HabnoaeHVe, U3MepPeHne 1 MOAENMPOBaHKE, B TOM
yucne KoMnboTepHoe MofenupoBaHue. CTPOUTL KacaTeNlbHYH K OKPY>XHOCTMU.
AHann3npoBaTb Cnoco6 NOCTPOEHUA KacaTe/lbHON K OKPY)XXHOCTU, MOLLAaroBo
3aflaHHbIA PUCYHKaMW, BbIMO/HATL NOCTPOEHUS. KOHCTPynpoBaTh airopuTM
MOCTPOEHMA N306PaXKEHNI, COLePXKaLLMX KOHPUIypaumio «KacaTesbHas K
OKPY>XHOCTW», CTPOUTb MO anroputMmy. ®opmMynnpoBaTh YTBEPXAEHUA O
B3aVIMHOM PacrosioXXeHUM NPAMOI 1 OKPYXXHOCTU
PacnosHaTb pas3/inyHble Ciyyvan B3aMMHOI O PacrofOXeHNs ABYX OKPY>XHOCTER, 18
n306paXkaTb UX C NOMOLLbIO YePTEXHbBIX MHCTPYMEHTOB M OT pyKu. CTpouTb
TOUKY, paBHOYAANEHHYHO OT KOHLIOB OTpe3Ka. llccneaoBaTb CBOMCTBA
B3aVIMHOIO PacrrofoXkeHns NPAMON Y OKPY>KHOCTW, UCMOMb3YS 3KCMEPUMEHT,
HabntofeHve, n3MepeHne, MogenupoBaHne. KOHCTpPYMpoBaTb alropuTM
MOCTPOEHUSA N306paXKEHNIA, CoaepXKaLLMX [IBE OKPYXXHOCTH, KacatoLmecs
BHELUHWM Y BHYTPEHHUM 06pa3oM, CTPOUTb Mo anroputmy. ®opMynnpoBaTb
YTBEPXKAEHNSA O B3aVIMHOM PacrofiOXeHUN [BYX OKPY>HOCTel. CpaBHUBATb
pasfinyHble C/lydan B3aMMHOIO PacrofioXeHus ABYX OKPY>XHOCTel. BblgsuraTb
rMnoTesbl 0 CBOMCTBAaX KOH(UIypaummn «ge nepeceKatoLmMecs OKpPY>XXHOCTM
paBHbIX paguycoB», 060CHOBbLIBaTb UX. CTPOUTL TOUKU, PaBHOYAANEHHbIE OT
KOHLLOB 0Tpe3Ka
PacnosHaTb pas3/inyHble Ciyyvan B3aMHOI0 PacrofOXeHNs ABYX OKPY)XXHOCTER, 18
1306paXkaTb UX C NOMOLLbIO YePTEXHbIX MHCTPYMEHTOB M OT pyKu. CTpouTb
TOUKY, paBHOYAANEHHYHO OT KOHLIOB OTpe3Ka. llccneaoBaTth CBOMCTBA
B3aVIMHOI0 PacrosioXXeHUs NPAMON Y OKPY>XXHOCTU, UCMONb3YS IKCMEPUMEHT,
HabntofeHve, n3mMepeHne, MogenpoBaHme. KOHCTpynpoBaTh anroputm
MOCTPOEHMUA N306PaXKEHNI, CoaepXKaLLMX [ABE OKPYXXHOCTU, KacatoLmecs
BHELUHUM Y BHYTPEHHUM 06pa3oM, CTPOUTbL MO aniroputMy. PopmynmpoBsathb
YTBEPXKAEHNSA O B3aVIMHOM PACMONOXEHNN [BYX OKPY>XHOCTel. CpaBHUBATb
pasfinyHble C/lydan B3aMMHOIO PacrofioKeHWs ABYX OKPY>KHOCTel. Bbigsuratb
rMNoTe3bl O CBOMCTBAX KOH(MUIypaummn «aBe NnepeceKatoLmecs OKpyXXHOCTH
paBHbIX pagnycoB», 060CHOBbLIBaTL MX. CTPOUTbL TOUKW, PaBHOYAAIEHHbIE OT
KOHLL0B 0Tpe3Ka
PacnosHaBaTb pa3/nyHble Clyvan B3aMMHOIO PacnonoXeHUs NpsaMon 1 19
OKPY>XHOCTH, IBYX OKPY)XXHOCTEN, 1306paXKaTb UX C MOMOLLbI YEPTEKHBLIX
WHCTPYMEHTOB U OT PyKW. CTPOUTbL TPEYro/IbHUK MO TPEM CTOPOHaM,
OMuCbIBaTbL NMOCTPOEHME.
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HepaBeHCTBO TpeyrosibH1Ka

Kpyrnble Tena

0606LLeHNe K
cucTematmsauma no Teme:
OKpYy>XHOCTb>»

KoHTponbHasa paboTta Ne 6 no
Teme: OKPYXHOCTb»

AHann3 KOHTPO/IbHOM
paboTbl Ne 6

OTHoLWeHne

[eneHne B fJaHHOM
OTHOLLIEHMM

dopMynnpoBaTb HEPaBEHCTBO TPEYrofibHUKA. MccnefoBaTb BO3MOXKHOCTb 19
NOCTPOEHMe TPEYro/bHMKa Mo TPEM CTOPOHaM, UCMONb3YA HEPaBEHCTBO
TpeyrofibHuKa
PacnosHaBaTb LUWANHAP, KOHYC, LWap, 1306paxaTb UX OT PyKK, MOLENIMPOBATb, 20
ncnonb3ys bymary, NNacTuinH, NPOBOOKY 1 Ap. Vccnenosatb CBOMCTBA
KPYr/ibIX TeN, UCMOo/b3ys 3KCEPUMEHT, HabNIOLEHME, N3MEPEHNE,
MOAEeNMpoBaHue, B TOM Y1CNe KOMMbIOTEPHOE MoAenupoBaHne. ONnckbIBaTb UX
cBoicTBa. PaccmatpumBatb NpocTeiilne KOMOMHaUmMn Ten: Ky6 v wap, UnnHAP
W Wwap, Ky6 v uMnvMHap, nupammga u3 Wapos. Paccmartpusath nNpocTeiilumne
CeyeHus KpyrblxX Ten, nosyyaemble NyTém NpPeamMeTHOro WM KOMMbHTEPHOMO
MOAEeNNpPoBaHus, onpeenaTb UX BuA. PacnosHaBaTh Pa3sBEPTKN KOHYCa,
UWNMHAPa, MOLENNPOBATbL KOHYC U UMANHAP U3 Pa3BEPTOK

Pacno3HaBaTb pas3/inyHble ClyYan B3aIMHOI0 PacroioXeHUs NpsMow v
OKPY>XHOCTW, ABYX MPAMbIX, ABYX OKPY>KHOCTEN, 1N306paxaTb MX C MOMOLLbIO
UEPTEXHBIX MHCTPYMEHTOB. V306paxkaTb TpeyronbHuK. Vccnefosarts CBOMCTBA

KPYT/bIX TN, UCMONb3Ys SKCNepPUMEHT, HabMOAeHVE, U3MepeHNe,
MOAeNMpoBaHue, B TOM YK1C/e KOMMbIOTEPHOE ModennposaHme. ONncChbIBaTb UX
CcBoOWiCTBa. PaccmaTtpmBaTb NPOCTENLLME CeYEHUS KPYT/bIX Tef, Nony4vaemble
nyTéM MPeAMETHOr0 UM KOMNbIOTEPHOTO MOAENNPOBaHWSA, OMpPeLensTh UxX
BuA. CpaBHMBaTL CBOWCTBA KBaZpaTa 1 NpsAMOYro/ibH1Ka 06LLero Buaa.
BblABMraTh rmrnoTesbl 0 CBOMCTBAX U3YUYeHHbIX (hUryp 1 KOH(Urypaumi,

06BACHATL MX Ha NPUMepax, ONPOBepPraTb C MOMOLLLH KOHTPNPUMEPOB

Pacno3HaBaTb pa3/iMyHble Clydan B3aMHOIO PacrofioXeHNUs NPSMONA 1
OKPY>XHOCTW, ABYX NPSAMbIX, ABYX OKPYXXHOCTEN, 1306paxaTb UX C MOMOLLbO
YEPTEXHBLIX MHCTPYMEHTOB. 1306paxkaTb TpeyronbHuK. Viccnenosatb CBOMCTBA

KPYI/IbIX TeN, UCMO/b3ys 3KCNEepUMEHT, HabNtoLeHVe, N3MEPEHNE,
MOAEeNMpoBaHue, B TOM YMC/IE KOMMbIOTEPHOE MOAennpoBaHue. OnuckbiBatb UX
cBoiicTBa. PaccmaTpmBaTb NPOCTENLLME CEYEHUS KPYT/bIX Tef, Nony4vaeMble
nyTéM MPeLMETHOr0 UM KOMMbIOTEPHOTO MOZENMPOBaHUSA, OMpPeaensTh UX
BuA. CpaBHMBaTL CBOMCTBA KBaJpaTa 1 NpAMOYro/ibH1Ka 06LLero Buaa.
BblABMraTb rmnoTesbl 0 CBOMCTBAX U3YUYeHHbIX (Uryp 1 KOH(Urypaumi,
06BACHATL UX HAa NPUMepax, ONpPoBepraTh C MOMOLL0 KOHTPNPUMEPOB

MnaBa 6. OTHOLWEHUA M NpoLeHTbl (21 4ac)

OOBACHATD, UTO NOKAa3bIBaET OTHOLLEHME ABYX YMCES, UCMO/b30BaTb U 21
NOHMMAaTb CTaHAAPTHble 060POTLI Peyn CO C/I0BOM «OTHOLLEHME». COCTaBIATb
OTHOLLEHUS, 06BACHATbL COLEPXKATE/bHbIN CMbIC/T COCTaB/IEHHOI0 OTHOLLIEHUS.

PewaTtb 3aaun Ha fieneHne ynucen v BeNNYMH B JaHHOM OTHOLLEHWUW, B TOM 21
yumcne 3afayun NPaKTUYECKOro XapaKTepa
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OTHOLIEeHWE BEINYUH

NTorosblii KOHTPObL MO 3a 1
nonyrogue

AHanm3 nonyroaoBoin
KOHTPO/IbHOM paboThbl
MacwTtab
lNpencTaBneHme NpoLeHTa
[lECATUYHOI ApO6bIO
BblpaxkeHve pobun B
npoueHTax
PeLleHne 3a4a4 Ha NPOLIEHTDI.
CamocTosTenbHaa paboTa

BbluncneHmne npoLeHToB OT
3alaHHON BENNYMHBI
HaxoxaeHve Benn4ymHbI No eé
NPOLEHTY
YBenunyeHve 1N yMeHbLLEHWE Ha
HeCKO/1bKO NpOLEeHTOB
OKpyrneHve 1 NnpuKnaKa.
CamocTosTeNibHaa paboTa

HaxoxeHve NpoLeHTHOro
OTHOLLIEHNA
PelueHwne 3aga4 Ha
HaxoXAeHue NpPOoLEeHTHOro
OTHOLLEHNA
PelleHwne 3aga4 Ha
HaxoXaeHue NPOLEHTHOro
OTHoweHus. CamocTosTeNlbHasA

OO6BACHATb KaK HAXOAAT OTHOLLUEHWE OAHOVMEHHBIX M Pa3HOMMEHHbIX
BE/IMYMH, HAXOAUTb OTHOLLEHWSA BENNYWH. ViccneaoBaTh B3aMMOCBSA3b
OTHOLUEHWIA CTOPOH KBaApaToB, VX NEPUMETPOB U NOLWAAEN; AnH pébep
Ky60B, NnnoLlaaen rpaHein n 06-EMOB.

CpaBHuBaTh 1 YNopsA0UMBaTh AeCATUYHbIE 4P0OU, HAXOAUTb HanbOo/bLLYHO 1
HaMMEHbLLYHO [eCATUYHYIO Ap00b cpean 3afaHHOro Habopa uwucen.
MpeacTaBnsTb 00bIKHOBEHHbIE APO6Y B BUAE LECATUYHbIX; BbISCHATH B KAKMX
CNyyasix 3TO BO3MOXHO. HaxoauTb fecaTuyHoe npubimkeHne 06bIKHOBEHHOM
Apo6M C yKa3aHHOI TOYHOCTbO. BbIMONHATL AECTBUS C APO6HBLIMU YKCaMM.
Pelatb 3afa4n Ha ABWKEHWE, cofepXKallime faHHbIe, BbIPaXKEHHbIe PO6HbLIMU
yucnamm
O6BACHATb, YTO NMOKa3bTaeT MacluTab (KapTbl, MaHa, YepTexa, Moaenn).
Pelath 3afja4m NpPaKTUYECKOro xapakrepa Ha Maclutad. CTpouTb (urypbl B
3ajlaHHOM MacLuTabe
BblpaXkaTb NpOLEHTbI AECATUYHON Ap06bto, BbINOMHATL 06pas Hyt0 onepaumio -
NepexoanTb OT AeCATUYHOM APo6M K NpoLEeHTaMm.
XapakTepu30BaTb O/ BENNUYNHbI, UCMO/b3YS SKBUBAIEHTHbIE MPeACTaB/eHUs
3alaHHON [,0NW C NOMOLLBHO AP06U 1 NPOLLEHTOB
BblpaxaTb NPOLEHTbI AeCATUYHON AP06bLIO, BbIMOHATL 06PaTHYO OMNepaLuio -
NepexoanTb OT AeCATUYHON Apo6K K npoueHTam. XapaKTepn3oBaTb 40N
BE/IMYNHbI, UCMOMNb3YS SKBUBAIEHTHbIE NPEeACTaB/eHNs 33laHHOW J0N C
MOMOLLbHO APO6K 1 MPOLEHTOB. PeLaThb 3a4a4n Ha NPOLEHTI
PelwaTb 3a4a4un NPaKkTUYECKOro COAEPXKaHUA Ha HaXOXAEHNE HECKObKMX
MPOLEHTOB BE/IMYMHBI
PeLuaTb 3aaun NPaKTUYECKOro COAEPXKaHMA Ha HaXOXAeHMe BEIMYMHBI NO eé
NPOLEHTY
Peluatb 3aa4m NPaKTUYECKOro COAepXKaHua Ha yBeninyeHne (YMeHbLUeHMe)
BE/IMYMHBI HA HECKO/IbKO MPOLEHTOB
Pewathb 3afa4n ¢ peasibHbIMU JaHHbIMW Ha BblYMC/IEHWE NPOLEHTOB BEMIMYMHBI,
NPUMEHSS OKPYTNeHne, NPUEMbI MPUKUAKA. BbINOAHATL CAMOKOHTPO/b NpW
Hax0XAeHNW NPOLIEHTOB BENMUMHbI, UCMONb3YS NPUKNAKY
BblpaxaTb OTHOLUEHWE ABYX BE/IMYMH B NPOLIEHTaX.

PeluiaTb 3aa4, B TOM Ymc/e 3afa4n € NPakKTUYeCKUM KOHTEKCTOM, C
peanbHbIMI AaHHBIMMW, Ha HAX0X/EHWE NPOLEHTHOr0 OTHOLLIEHUS ABYX
BEMNYVH.

PeluiaTb 3a/jauu, B TOM YmMC/e 3aa4n C NPaKTUYECKUM KOHTEKCTOM, C
peasibHbIMM AaHHBIMM, Ha HAX0X/EeHWEe NPOLEHTHOr0 OTHOLLIEHUS ABYX
BENMYMH
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paboTa
OKpyrnieHne 1 NpuKnaka

0606LeHNE 1
cucTemaTmsalms 3HaHWU Mo
Teme: «OTHOLLEHNA U
NPOLEHTLI»
KoHTponbHasa pabota Ne7 HO
Teme: «OTHOLWEHMUA U
MPOLLEHTbI»

AHann3 KOHTPO/IbHOM
paboTbl Ne 7

3anuck U YTeHne
MaTeMaTUUYECKNX BbIPaXKEHWI

3anuck 1 YTeHue
maTemMaTnyecKmx
npeanoXeHuiA
BbluncneHune 3HaueHNI
OYKBEHHbIX BblpaXXeHWi1

CocTaBneHe BbIpaXXeHus Mo
YC/IOBMIO 33[a4m C
OYKBEHHbIMW [laHHbIMW.
CamocTosTeNlbHas paboTa
HekoTopble reoMeTpnyeckmne

(hopmy bl

dopmyna CToMmMoCTH

dopmyna nyTu.
CamocTosTesibHas paboTa

AHanM3MpoBaTh TEKCT 3aauu, MOAE/MPOBATbL YCIOBUE C MOMOLLBIO CXEM W
PUCYHKOB, 0GBSCHATL MOJYUEHHbI pe3ynbTar
HaxoauTb OTHOLLEHME YMCEN U BENMUMH. PelliaTh 3aaum, CBSA3aHHbIE C
OTHOLLEHWEM BE/IMYMH, B TOM YWC/IE 33/ja4M MPAKTUYECKOro XapaKTepa.
PellaTh 33734/ Ha MPOLIEHTbI, B TOM YMC/E 3a4auu C peasibHbIMU AaHHbIMMU,
MPUMEHSI| OKPYTEHNE, NPUEMbI NMPUKMIKA
HaxoAuTb OTHOLIEHWE YMCen 1 BeNIMUMH. PelaTb 3a4aui, CBsi3aHHbIe C
OTHOLLEHNEM BENIMUMH, B TOM UIC/IE 33/]a4i MPAKTUYECKOro XapaKTepa.
PeLLIaTb 3334/ Ha NMPOLEHTBI, B TOM YMC/E 3aa4m C peasbHbIMU JaHHbIMMU,
MPUMEHSIS OKPYTNeHNE, MPUEMbI MPUKUIKM

"naBa 7. BblpaxeHusa. dopmynbl. YpasHeHus (20 vacos)
O6cyXaaTb 0CO6eHHOCT MaTeMaTMYeCKOro A3blka. 3anucbiBaTb
MaTeMaTUUYeCKMe BbIPKEHUSA C YYETOM NpaBU/ CUHTaKCMCa MaTeMaTUYECKOTO
A3blKa, COCTaB/IATb BbIPa>KEHWA MO YC/10BUAM 3afayn C 6yKBeHHbIMI/I JaHHbIMI.
Kcnonb3oBaTb 6yKBbI A1 3ar1Mcy MaTeMaTUUECKUX NPeAIOXEHWNIA, 0BLLMX
YTBEPXAEHWIA; OCYLLECTBNATL NEPEBOA C MaTEMAaTUYECKOro A3blKa Ha
€CTECTBEHHbI
CTpouTb peyeBble KOHCTPYKLUK C UCNOMNb30BAHNEM HOBOW TEPMUHONOIN
(6yKBEHHOE BbIpaXXEHMWe, YMC/IoBas NMOACTaHOBKA, 3HaUYeHWe 6YKBEHHOrO
BbIPaXXeHWs, JOMYCTUMble 3HAYeHUA BYKB). BbIUMCATb YACN0BbIE 3HAYEHWS
OYKBEHHbIX BbIPXXEHUIA NPY faHHbIX 3Ha4YeHUAX 6ykB. CpaBHUBATL YMC/IOBbIE
3Ha4eHNs BYKBEHHbIX BbIpaXXeHUA. HaxoauTb AONyCTUMble 3HaUYeHUs OYKB B
BbIP&XKEHUN.

OTBeyvaTb Ha BOMPOChI 334a4 C 6YKBEHHbIMY JaHHbIMMW, COCTaBAAS
COOTBETCTBYHOLUME BbIpaXKEHUA

CocTaBnsaTb HOPMY/bl, BbIPAXKAIOLLME 3aBUCUMOCTN MEX/Y BENMUMHAMM, B TOM
yKcne o YCNoBMAM, 3a[laHHbIM PUCYHKOM. BbluMcisTb No hopmMynam.
BblpaXkaTb U3 (hopMy/ibl OHY BENMUUHY Yepes Apyriie
CocTaBnsaTb POPMY/bl, BbIPAXKAIOLLME 3aBUCUMOCTY MEX/Y BENMUMHAMM, B TOM
YKcrie No YCMOBMAM, 3alaHHLIM PUCYHKOM. BbIUMCASTBL MO (hopMynam.
BbipaxkaTb 13 OpMy bl OHY BENMUMHY Yepes Apyrue
CocTaBnsaTb HOPMY/bl, BbIPXKAIOLLYE 3aBUCUMOCTY MEX/Y BESMUMHAMM, B TOM
yKcne Mo YC/oBMAM, 3ajaHHbIM PUCYHKOM. BblumcnsTb no opmynam.
BbipaxkaTb 13 GOpPMY bl OAHY BENNUMHY Yepe3 apyrue
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dopmyna [/IMHbI OKPYXXHOCTH,
naowaan Kpyra

O6bem Lapa

YpaBHeHMe Kak NnepeBof,
YCNOBYS 3afa4n Ha
MaTeMaTUYECKUIA A3bIK
PeLLeHMe ypaBHEHWI

PeLleHVe 3334 C NOMOLLHO
ypaBHEHMs!

PelleHwre 3aga4 ¢ NOMOLLbIO
ypaBHeHNs

PelleHre 3aaa4 ¢ NOMOLLbIO
ypaBHeHus. CamocTosTe/lbHas
paboTa

O606LeHre 1
cucTeMaTm3aumsa 3HaHWA no
Teme: «BblpaXkeHns.
dopmy/bl. YpaBHEHUA»

KoHTponbHas pabota Ne8mno
Teme: «BbipaxkeHuns.
dopMynbl. YpaBHEHUA»
AHann3 KOHTPO/IbHOA
pa6oTbl Ne 8

HaxoauTb aKCnepuMeHTaIbHbIM MYTEM OTHOLLEHMWE [/IMHbI OKPY>KHOCTU K
AnameTpyvO6CyXaaThb 0COGEHHOCTM YMCNA /1; HAXOAUTb AOMONHUTENbHYHO

NHopMaLuio 06 3TOM yncne. Bbiumcnatb No opMynam A4/IMHbI OKPY>KHOCTH,
nnowaan Kpyra. Belumcnstb pasmepbl (uryp, orpaHnUYeHHbIX OKPY>XXHOCTAMU 1
NX gyramu.

BbluncnsaTb no opmyne 06uéM Lapa. OnpegensTb YUCN0BbLIE MapaMeTpbl
MPOCTPAHCTBEHHbIX TeN, UMEOLMX PopMYy UMNMHAPA, Wwapa. OKpYrisaTb
pe3ynbTaTbl BbIMUCAEHWIA MO hopMy/iam
CTpouTb peyeBble KOHCTPYKLMM C CMOb30BaHNEM C/IOB «yPaBHEHME,
«KOPEHb YpaBHeHUs». [poBepsTh, ABMAETCA /1N YKa3aHHOE YMNCI0 KOPHEM
paccMaTpuBaemMoro ypaBHEHNS.

MpoBepsiTb, IBNSETCS I yKa3aHHOE YMC/I0 KOPHEM paccMaTprBaemMoro
ypaBHeHUs. PelliaTb ypaBHEHMS| HA OCHOBE 3aBMCUMOCTEN MeXay
KOMMOHEHTaMW [JeiCTBUIA.

PellaTb ypaBHEHWS Ha OCHOBE 3aBUCUMOCTEN MEXAY KOMMOHEHTaMu [Le/CTBUA.
CocTaBnsTb MaTemMaTUYecKme Moaenmn (YpaBHEHNS) MO YCNIOBMAM TEKCTOBbIX
3afau
PeLlaTtb ypaBHEHWS Ha OCHOBE 3aBUCUMOCTEN MeXY KOMMOHEHTaMU AeACTBUNA.
CocTaBnsTb MaTemaTuyeckne mogenu (ypaBHeHMs) no YCoBMAM TEKCTOBbLIX
3afau
CTpouTb peyeBble KOHCTPYKLMM C UCMO/b30BAHMEM C/IOB «YpPaBHEHUE,
«KOPEHb YpaBHEHUS». 11poBepsATb, ABNAETCA /I YKa3aHHOE YMNC/I0 KOPHEM
paccmaTpuBaemMoro ypaBHeHWs. PellaTb ypaBHEHMSt HA OCHOBE 3aBMCUMOCTENA
MeX/y KOMMOHeHTamu aeicTBmil. CocTaBNAaTbL MaTeMaTUYeckmue Mogenm
(ypaBHeHMs) MO YCNOBMAM TEKCTOBbLIX 3adaq
Vcnonb3oBaTth OyKBbI 4151 3aMMCK MaTEMATUYECKNX BbIPaXKEHUI 1
npegoXeHnin. CoctaBnsATb 6YKBEHHbIE BbIpaXKEHWS MO YCMIOBUSAM 3afau.
BbluncnsTb UncnoBoe 3HaUYeHNe 6YKBEHHOMO BbIpaXKeHWst NPU 3afaHHbIX
3HayeHmax Oyks. CoCcTaB/sTb (HOPMY/ibl, BbIpaXKatoLLMe 3aBUCUMOCTI MEXAY
Be/IMYNHAMM, BbIMUCNATL NO popmyam. COCTaBNATL YpaBHEHMS MO YC/IOBUAM
3afay. PelwaTb NpocTeiilume ypaBHEHMSI HA OCHOBE 3aBMCUMOCTEN MeXay
KOMMOHEHTaMWN apuUPMETUUECKNX AeACTBUI
Kcnonb3oBatb GYKBbI /15 3aNUcu MaTeMaTUYECKUX BbIPXKEHWI U
npeanoXeHnin. CoctaBnATb OYKBEHHbIE BbIPXXEHWS MO YCNOBUAM 3a[au.
BbluncnsTb UMCIOBOE 3HAUEHNE OYKBEHHOMO BbIPAXEHUS NPU 3afaHHbIX
3HaveHusAX byks. CoCTaBNATb (DOPMYJibl, BbIpaXKatoLLMe 3aBUCUMOCTU MEXAY
BE/IMYMHAMW, BbIYMCAATL MO hopMynaM. CoCTaBNATb YPaBHEHMS MO YCMOBUAM
3afiad. PelaTb npocTelilume ypaBHeHMst HA OCHOBE 3aBUCUMOCTEN MeXay
KOMMOHEHTaMW aputIMETUYECKUX AEACTBWIA
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135 1 OceBas cummeTpusa
136 1 MocTpoeHwue quryp,
CUMMETPUYHBIX OTHOCUTE/ILHO
NPSMON.

37 1 Ocb cMMeTpUK Urypbl

138 1 CvMMETpKMA B NpOCTpaHCTBE

139 1 LleHTpanbHas cummeTpus

140 1  W306paxkeHne CUMMETPUYHBIX
turyp

141 1 O606LeHre 1
cucTemMaTtusaums 3HaHuin no
Teme: «CUMMETpUs»

CnaBa 8. CummeTtpus (9 vacoB)
Pacno3HaBatb N10CKMe QUrypbl, CUMMETPUYHbIE OTHOCUTE/IbHO NPAMOIA.
MpoBoOAUTL NPAMYHO, OTHOCUTENIbHO KOTOPO fBE (PUrypbl CUMMETPUYHBI.
Bbipe3atb Be urypbl, CUMMETPUYHbIE OTHOCUTE/ILHO NPAMOW, U3 GymMaru.
CTPOUTL Urypy (OTPe3oK, NOMaHyo, TPeYro/ibHUK, MPAMOYTO/bHUK,
OKPY>KHOCTb), CUMMETPUYHYIO JAHHOW OTHOCUTESIbHO MPAMOM, C NOMOLLbO
WHCTPYMEHTOB, 1306paXxkaTb OT pyKu. KOHCTPyMpoBaTb OPHAMEHTbI U MapKeThl,
1CMO/b3ys CBOWCTBO CUMMETPUW, B TOM YKC/IE C MOMOLLBI0 KOMMbHOTEPHBIX
nporpamMm. PopMynMpoBaTb CBOMNCTBA [BYX (PUIYp, CUMMETPUYHBIX
OTHOCUTE/IbHO NPAMON. ViccnefoBaTb CBOMCTBA (IUrYpP, CUMMETPUYHbIX
OTHOCUTE/IbHO NJIOCKOCTK, UCMOMb3YS 3KCNepPUMEHT, HabMoAeHWe,
mMoZenvposaHve. OnucbiBaTb UX CBOMCTBA
HaxoamTb B OKpy)atoLeM Mupe naocKue 1 NpoCTPaHCTBEHHbIe
CUMMETPUYHbIE (nrypbl. Pacno3HasaTb (Urypbl, UMeoLLMe OCb CUMMETPUN.
Bbipe3aTb 13 Bymaru, n3o6paxarb Or pyku U C MOMOLLK UHCTPYMEHTOB.
MpoBOAUTL OCb CUMMETPUM (hUrypbl. POPMYIMPOBATL CBOMCTBA
paBHOOePEHHOr0, PaBHOCTOPOHHErO TPEYro/IbHUKOB, NPSMOYTO/IbHUKA,
KBazpata, Kpyra, CBf3aHHbIe C OCeBOW CMMMeTpUeid. KOHCTpyrpoBaThb
OpHaMeHTbI 1 NapKeTbl, UCMO/b3Ys CBOWCTBO CUMMETPUM, B TOM YUCTIE C
MOMOLLbKO KOMIMbBIOTEPHBIX NPOrpamm
dopmynupoBaTh CBOMCTBA Napannenenvnesa, Kyba, KoHyca, LMaMHapa, wapa,
CBA3aHHbIE C CUMMETPUEI OTHOCUTE/NBHO NIOCKOCTU. KOHCTpyMpoBaThb
OpPHAMEHTbI 1 MapKeTbl, UCNO/b3YA CBOWCTBO CUMMETPUM, B TOM YuUC/ie C
MOMOLLbKO KOMMBIOTEPHBIX NMPOrpamm
PacnosHaBaTtb N10CKWE Urypbl, CUMMETPUYHbIE OTHOCUTE/IbHO TOUKM.
CTpoutb mrypy, CUMMETPUYHYHO JaHHON OTHOCUTENBHO TOYKM, C NMOMOLLbO
WHCTPYMEHTOB, [OCTPamBaTh, 1U300paxaTb OT pyKU. HaxoauTb LEHTP
CUMMETPUN (Urypbl, KOH(UTypaumum. @opMynmpoBaTb CBOMCTBA (hUTyp,
CYMMETPUYHBIX OTHOCUTE/NIbHO TOYKM. BblaBuraTtb runoTesbl, hopMyMpoBaThb,
060CHOBbIBATb, ONPOBEPraTb C NOMOLLLIO KOHTPNPUMEPOB YTBEPXAEHMA 00
OCEBOMN W LieHTPasIbHOW CUMMETPUN  (huryp
KOHCTpynpoBaTb OpHaMeHTbI 1 NMapKeTbl, UCMO/b3Ys CBOWCTBO CUMMETPUN, B
TOM 4uC/ie C NOMOLLBI0 KOMMbIOTEPHBLIX Nporpamm. Kccnefosars CBOMCTBA
(huryp, UMeroLLMX OCb U LEEHTP CUMMETPUN, UCNOSb3YS IKCNEPUMEHT,
HabnoaeHve, N3MepeHne, MoLeNpoBaHue, B TOM YMCe KOMMbIOTEPHOE
MoZennpoBaHue.
HaxoauTb B OKpy»aroLeM Mupe naockue U NpocTpaHCTBEHHbIe
CYMMETPUYHbIe (Urypbl. Pacno3HaeaTb NioCKue YUrypbl, CUMMETPUYHbIE
OTHOCUTE/IbHO TOYKW, NPOCTPAHCTBEHHbIE (IUrYPbl, CUMMETPUYHbIE
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KoHTponbHaa patota Ne 9 no
Teme: «<CummeTpus»
AHanNnM3 KOHTPOJIbHOWA

pa6oTbl Ne 9

Kakue uncna Ha3biBatoT
LenbIMu

CpaBHeHwe LenbIX yucen

306parkeHne ymcen ToUKamm
Ha KOOpAMHATHOW NPsSiMOiA

CnoxkeHne ABYX LeNbIX Ymcen

BbluncneHne CyMmbl
HECKOMbKIX LIENbIX YMCen.
CamocTosiTe/lbHas pa6oTa

OTHOCUTENBHO MA0CKOCTW. CTPOUTL (IATYpY, CUMMETPUUHYHO AaHHOI
OTHOCMTE/NLHO MPSIMOiA, OTHOCUTE/NIBHO TOUKU C MOMOLLIbHO YEPTEXKHbIX
MHCTPYMEHTOB. KOHCTPYMPOBaTh OPHAMEHTbI U MapKeTbl, MCMOMb3ys CBOMCTBA
CUMMETPU, B TOM YIC/E C MOMOLLIbIO KOMIbIOTEPHbIX MPOrpamMm.
WcecnenoBath CBOWCTBA (UATYP, UMEIOLLMX OCb U LIEHTP CUMMETPUM, UCMOMb3Ys
3KCMEPUMEHT, HabMoeHNe, N3MEePeHe, MOENNPOBaHME, B TOM UWC/E
KOMMbIOTEPHOE MOAENMpoBaHme. ®opMynMpoBaTh, 060CHOBLIBATb,
OMpoBepraThb C NOMOLLK KOHTTNPUMEPOB YTBEPXKAEHUS O CUMMETPUM (UTYp
HaxoanTb B OKPY>KatoLLeM MUPE MIOCKME U NPOCTPAHCTBEHHbIE
CUMMETPUYHbIE (IUrypbl. Pacrno3HaBaTh MIOCKUE (Urypbl, CUMMETPUYHBIE
OTHOCMTE/NBHO TOUKM, MPOCTPAHCTBEHHbIE (PUIYPbI, CUMMETPUYHbIE
OTHOCUTE/NBHO MAI0CKOCTW. CTPOUTL (ArypYy, CUMMETPUYHYHO IaHHOI
OTHOCMTE/LHO MPSAIMOiA, OTHOCMTE/NIbHO TOUKM C MOMOLLIbHO YEPTEXHbIX
VHCTPYMEHTOB. KOHCTPYMpOBaTh OPHAMEHTbI 1 MapKeTbl, UCMO/b3ys CBOCTBA
CYMMETPW, B TOM YMC/E C MOMOLLIbIO KOMMbLIOTEPHBIX MPOrpamMm.
WccnenoBath CBOMCTBA (MY, MMEIOLLIMX OCb W LIEHTP CUMMETPUM, UCTONb3YS
3KCMEPUMEHT, HabNtoAeHe, N3MePEHIE, MOAENMPOBaHME, B TOM YuC/e
KOMMbIOTEPHOE MOeNMpoBaHme. PopMynnpoBaTh, 060CHOBbLIBAT,
OMpOoBePraTh C NOMOLLbIO KOHTMPUMEPOB YTBEPXKAEHMS 0 CUMMETPUN (Uryp

MnaBa 9. Llenble yncna (20 yacos)

MprBOAWTL NPUMEPbLI UCMOMBb30BAHNSA B XXM3HN NOSOXMTENbHBIX 1
oTpULaTENbHBIX Yncen (TemnepaTtypa, BbIUTPbILL-MPOUTPbILL, BbILLE-HMKE
YPOBHS MOpsi 1 np.). ONKUCbIBaTb MHOXECTBO LeNbIX uncen. OObSACHATb, Kakume
Lienble Yyncna HasblBarT NPOTUBOMNOIOXHLIMU. 3anncbIBaTb YMCO,
MPOTMBONOIOXKHOE AaHHOMY, C MOMOLLBH0 3HAKA «MUHYC». YTNPOLLATb 3arnmcu
Tmna-(+3), -(-3)

ConocTaBnATb CBOMCTBA psifa HaTypasibHbIX YMACEN U psfa LenbIX YnCen.
CpaBHMBaTb 1 YNOPALOUMBATH Lie/ble Yncna.
306paxkaTh Liefble Yncna Ha KOOpAMHATHOM NPsiMOiA. icnonb3oBaTthb
KOOPAMHATHYO NPsSIMYIO0 KaK HarfsigHyH Onopy npy peLLleHnn 3agad Ha
CpaBHeHVe LiefbIX Yncen
OO6BbACHATL Ha NPUMeEpaXx, Kak Haxo4aT CyMMy ABYX LIeMbIX Yucen. 3anucbiBaThb
C MOMOLLH BYKB CBOVCTBO HYNS NPW CAOXKEHWUW, CBOWCTBO CYyMMb!
MPOTUBOMOMOXHBIX YMCEN. YNPOLLAaThb 3aMnCb CYMMbI LiebIX YMCEN, ONyCcKas,
e 3TO MOXHO, 3HaK «+» 1 CKOOKMW.

MepecTaBnAThL cnaraeMble B CYMME LiefbIX YMCen, CoaepxXallime aBa 1 6onee
cnaraembiX. BblunCAsTb 3Ha4EHUA GYKBEHHBIX BblPaXKEHUI
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BbluncneHne pasHOCTU LenbIX

ymcen
BbluncneHune 3HaveHWiA
YMCNOBbLIX BbIPXKEHWUI
BbluncneHune 3HaveHwiA
OYKBEHHbIX BbIPaXXEHWIA.
CamocTosTeNibHasA paboTa
YMHOXeHUe LenbIX uncen

[JeneHne LenbIx yncen

Pa3Hble AENCTBUS C LieNbIMK
ymcnamun. CamocTonTe/lbHas
paboTa

O606LLeHNe 1
cucTemaTmsaums 3HaHuUim no
Teme: «Llenble uncna»
KoHTponbHasa patota Ne
Ono Teme: «Llenbie uncna»
AHann3 KOHTPOJIbHOW
pa6oTbl Ne 10

PaunoHanbHbIe Yyncna:
NOSIOXMUTENbHBIE N
oTpuLaTesibHble
[poTMBONONOXHbLIE YMCna

KoopauHaTHas npsimas.
KoopauHaTHaa npsamas.
CamocTosTeNbHas paboTa
CpaBHeHMe paLyoHabHbIX
ymcen

dopMynMpoBaTb NPaBUIO HAXOXAEHWS PA3HOCTU LIEMbIX UNCEN, 3aniChbiBaTh
ero Ha MaTeMaTUYeCcKOM fA3bIKe. BblUMCNATb PA3HOCTb ABYX LIEMbIX YMCEN
BbluMCnaTb 3HAYEHUS YNCNOBBIX BbIPaXKEHWI, COCTABNEHHbIX U3 LENbIX Yucen
C NMOMOLLbH0 3HAKOB «+» U «-»; OCYLLECTBNATb CAMOKOHTPO/b
BbluncnsTb 3HaUeHNs GYKBEHHbIX BbIPXKEHWIA NPY 3afaHHbIX LIeNbIX
3HayeHnsX 6ykB. CONoOCTaBNATb BbIMOMHUMOCTb AEACTBUA BblMUTAHUS B
MHOXXECTBAX HaTypaslbHbIX YMCEN U LENbIX YMCEN
dopMynmpoBaTh NpaBuia 3HAKOB NPY YMHOXEHUW LIENbIX UUCEN,
WNNKOCTPUPOBATb X NpMMepaMi. 3anncbiBaTb HA MaTEMaTUYECKOM Si3bIKE
PaBEHCTBA, BblpaXaroLue cBoicTBa 0 1 1 npy YMHOXEHUN, NPaBuo
YMHOXeHMs Ha -1. OnpoBepratb C MOMOLLbH KOHTPMPUMEPOB HEBEPHbIE
YTBEPXAEHMSI 0 3HAKaxX Pe3yNbTaToB [AeCTBUIA C LieMbIMIA YiCIaMm
dopmMynMpoBaTh Npasmaa 3HaKOB NPU AENEHNN LEMbIX YMCen,
NNNKCTPUPOBATL X NpumepaMun. OnpoBepraTh ¢ MOMOLLbH KOHTPNPUMEPOB
HeBepHbIle YTBEPXKAEHNA O 3HaKax pe3y/bTaToB AENCTBUN C LIENbIMK HYUCaMK
BbluncnsTb 3Ha4EHUS YMCNOBBIX BbIPaXKEHWUIA, COAEPXKALLME pasHble AECTBUA C
LeNbIMW YMcnaMun. BblUnCnATb 3HaUeHMSt OYKBEHHbIX BbIPaXXEHWI MpK
3aflaHHbIX LefbIX 3HaUYeHNsX 6yKB. ccneaoBath BONPOC 06 M3MEHEHWM 3HaKa
Npoun3BeeHNs LeNbIX YNCEN NPU N3MEHEHWUN Ha NPOTMBOMO/MOXHbIE 3HAKOB
MHOXUTENEMN
CpaBHMBaTb, YNopsgouMBaTh Liesble umcna. dopmynmpoBaTth npasmna
BbIUMCNIEHMS C LIEMIMU YMCNaMK, HAXOANTb 3HAYEHUS YNC/IOBbIX BbIPaXKEHUIA,
cofiepXKaLmx AencTBus ¢ LENbIMU YiCaMm
CpaBHMBaTb, YNopagouMBaTh Lenble uicna. dopmMynmposaTb npasuna
BbIUMCNIEHMS C LIENbIMW YMCNaMU, HAXOANTb 3HAYEHUS UYNC/IOBLIX BbIPaXKEHUIA,
CoAepXKaLLMX AeNCTBUS C LEMbIMK YMCTaMK

MnaBa 10. PaunoHanbHble Yyucna (19 yacos)

MPUMEHSTb B peYn TEPMUHOMONNIO, CBSI3aHHYHO C pauvOHaIbHbIMW YMCnaMu;
pacrno3HaBaTb HaTypa/ibHble, Lefble, APO6HbIE, NONOXKMUTENbHbIE,
OTpuLaTesibHble YNCNA; XapaKTeprn3oBaTb MHOXECTBO pauyOHa/IbHbIX YMCes
MPUMEHATL CMMBO/IbHOE 0603HaYeHMe MPOTMBOMNOMOXHOMO YMCa, 0OBACHATD
CMbICA 3anucein Tuna (-a), ynpoLlaTs COOTBETCTBYHOLLME 3anuncu
306paxxaTb paumoHabHble Ymcia To4Kamy KOOPAUHATHOW NPsMOi
306paxaTb paumoHa/bHble Ynca TOYKamMyU KOOPAMHATHON NpsMOii

MogenmpoBaTb C NOMOLLbI KOOPAWNHATHOM MPSMON OTHOLLEHUS «BOMbLLE» W
«MeHbLUEe» A5 paLmoHasibHbIX ynces. CpaBHUBATL MONOXUTENIbHOE YNCIIO U
Hy/lb, OTPULIATE/IbHOE YMC/I0 W HYflb, NMOMIOXMTENbHOE U OTPULIATENbHOE YNCHa,
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Mogaynbe uncna

CnoxkeHue paLmoHaIbHbIX
ymcen

BbluMTaHne paumoHanbHbIX
yncen

HaxoxaeHne 3HaueHui
BblpaXeHuin. CamoCTosTeIbHas
paboTa
YMHOXeHMe paLnoHanbHbIX
ymcen

[eneHve paumoHanbHbIX Yncen
BblumcneHue 3HaveHuin
BblpaXXeHuii. CamocTosTelbHas

paboTa
Cuctema KoopanHat

KoopanHatbl TOYKM Ha
N/I0CKOCTH

[Mpumepbl KoopanHaTt

KoopanHaTbl Ha NIOCKOCTW.
CamocTosTenbHas paboTta

ABa OTpuLATeNbHbIX YMcna
MPUMEHSTb 1 MOHUMATb FEOMETPUYECKUIA CMbIC/ MOHATUS MOAYNS YNCNA,
HaxoAuTb MOAY/b PaLOHaNbHOrO Yncna. CpaBHMBATL M YNOPAA0UYMBATD
paLyoHabHble Yncna
dopmynnpoBaTb NpaBUa COXEHNS ABYX YMCEN OAHOIO 3HaKa, ABYX YMCEN
PasHOro 3HakoB. MpPOBOAUTL HECNOXKHbIE UCCNEe0BaHUS, CBSI3aHHbIE CO
CBOICTBAaMM CyMMbl HECKONbKMX PaLMOHabHBIX Ymncen (Hanpumep, 3ameHa
3HaKa KaX[oro cfiaraemoro)
dopMynMpoBaTh NPaBW/IO BbIUMTAHMS U3 OAHOMO YKCNA APYTOro; NPUMEHSTh
3TV NpaBuna Ans BbIUUCIEHNS CYMM, Pa3HOCTEA. BbIMOMHSATL YMC/OBbIE
NOACTaHOBKM B CyMMbI U Pa3HOCTM, 3aniCaHHbIE C MOMOLLbIO GYKB, HAXOANTb
COOTBETCTBYIOLLME 3HAUEHUS.
BbINOMHATb UACNOBbIE NOACTAHOBKM B CYMMbI M Pa3HOCTH, 3anucaHHbIe C
MOMOLLbIO OYKB, HAXOANTb COOTBETCTBYHOLLE 3HAYEHNS.

dopmynmpoBaTb NpaBuia HaXOXAeHUS NPOU3BELEHNS ABYX YMCEN OAHOr0
3HaKa, AABYX YMCeN pasHbIX 3HAKOB; NPMMEHSTb 3TV NpaBuia npu
paunoHanbHbIX Yncen. HaxoauTb KBaapaTbl U KyObl paLmOHasibHbIX YMCen.
dopmMynnpoBaTh MNpaBUIa HAXOXAEHUS YAaCTHOIO ABYX UMCEN OHOMO 3HaKa,
[IBYX YNCEN Pa3HbIX 3HAKOB; MPUMEHATbL 3TN NpaBuna Npu AeneHnn
paLnOHabHbIX YMCEN.

BbluMcnaTb 3HAYEHMSt YUNCNOBBIX BbIPXKEHWUIA, COAEPXKALLMX pa3Hble ACTBUS.
BbINOMHATL YMCNOBbIE MOACTAHOBKM B NPOCTENLLNE BYKBEHHbIE BbIPaXKEHWS,
Haxo4uTb COOTBETCTBYHOLLME MX 3HAYEHNS
MprBOAUTL NPUMEPbI PA3/IMYHbIX CUCTEM KOOPAMHAT B OKPYXKaKOLLLEM MUpE,
HaxoAWUTb 1 3aMNMCbIBaTb KOOPAMHATLI 06BLEKTOB B Pa3/IMUHbIX CUCTEMAX
KoopAuHaT (LuaxmaTHas A0CKa; L1poTa U A0NroTa; asuMmyT 1 ap.)
OOBACHATL M UNKOCTPUPOBATL MOHATUE NPAMOYIO/IbHON CUCTEMbI KOOPAUHAT
Ha NJI0CKOCTW; MPUMEHSTbL B PEUM M MOHMMATb COOTBETCTBYHOLLME TEPMUHBI 1
CUMBOMKY. CTPOUTb Ha KOOPAMHATHON MAOCKOCTM TOUKK U (Urypbl Mo
3aflaHHbIM KOOpAMHATaM, HaX0AUTb KOOPAMHATLI TOYEK
OO6BACHATb M UNKOCTPUPOBATL NOHATUE NPSIMOYTONLHON CUCTEMbI KOOPAMHAT
Ha NJI0CKOCTW; MPUMEHSATbL B PEYM U NMOHUMATb COOTBETCTBYHOLLME TEPMUHBI U
CMBONMKY. CTPOUTb Ha KOOPAMHATHON NNOCKOCTM TOUKM U Urypbl Mo
3afjaHHbIM KOOpAUHATaM, HaX0AWUTb KOOPAMHATbI Touek. MpoBoanTb
nccnefoBaHns, CBA3aHHbIE C B3aMMHbIM PacnosioKeHWeM TOYeK Ha
KOOPAMHATHOMN NIOCKOCTU
OO6BACHATL M UNMKOCTPUPOBATL NOHATUE NPSAMOYTO/TbHON CUCTEMbI KOOPANHAT
Ha NJI0CKOCTU; NPUMEHSATL B PEYX N MOHMMATL COOTBETCTBYHOLLME TEPMUHDBI 1
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CMMBONMKY. CTPOMTb Ha KOOPAMHATHOM NNOCKOCTM TOYKM U (IUrypbl NO
3aflaHHbIM KOOpAMHATaM, HaxoAUTb KOOPAWHATbI ToueK. MpoBOAUTD
CcCneloBaHMs, CBA3aHHbIe C B3aVIMHbIM PACroNOXKeHNEM TOYEK Ha
KOOPAMHATHOW MNOCKOCTM

O606LLeHMe 1 N306paxaTb paLyoHabHbIe YMcia TOUKaMM KOOPAVNHATHOW MPsIMOIA.
cucTemMaTm3aUys 3HaHuii no MPUMEHSTb M MOHUMATb FEOMETPUYECKNIA CMbIC/ MOHATUS MOAYNS Y1Cna,
Teme: «PaLMoHanbHble Yncna» HAX0AWTb MOAY/b PaLMOHANLHOO Yncna. MoaenMpoBaTh C MOMOLLHO

KOOPAMHATHON NPSIMO OTHOLLIEHNS «O0/bLUE» N «MEHbLLE» NS
paLMOHa/bHbIX YKCeN, CPaBHMBATL M YNOPSA0UMBATL paLMOHa/IbHbIE YKCHa.
BbINOMHATL BbIMUCNIEHNSA C paLMOHaIbHBIMW YnciaMn. HaxoanTs 3HaUeHNs

OYKBEHHbIX BbIpaXEHWUI NPY 3aiaHHbIX 3Ha4YeHMsX 6ykB. CTpOUTb Ha
KOOPAWHATHOW NIOCKOCTY TOUKM M (Urypbl Mo 3afaHHbIM KOopAMHaTaM,
onpefensTb KOOPAUHATbI TOUEK

Kow ponbHas pa6oTta Ne 11 N306paxaTb paLyoHabHbIe YMcia TOUKaM KOOPAVHATHOWM NpsiMOIA.
no reme: «PaLuoHanbHble MPUMEHSTb U NOHMMATb FEOMETPUYECKWIA CMbIC/ NMOHATUS MOAYNS YMCna,
yuncna» HAXoAWTb MOAY/b PaLMOHANLHOMO YMcia. MogenmpoBaTh C MOMOLLbHO
AHaNN3 KOHTPONLHOM KOOPAMHATHOW NPSIMOIA OTHOLLIEHNS «B0/bLLE» N «MEHbLLE» [
pa6oTbl Ne 11 paLMOHa/bHbIX YMCEN, CPaBHUBATL U YMOPSA0UNBATL PaLOHANbHbIE YlC/a.

BbINONHATb BbIYMCIEHUS C PALMOHAbHBIMK YMcnaMi. HaxoauTb 3HaUeHNs
OYKBEHHbIX BbIPXXEHWIA NPK 3aaHHbIX 3HaYeHKsX BykB. CTPOUTL Ha
KOOP/AMHATHOM NOCKOCTM TOUKM 1 (Urypbl MO 3a4aHHbIM KOOPAMHATAM,
onpefensTb KOOPAMHATbI TOUEK

MnaBa 11. MHOroyrofibHMKM n MHororpaHHmkm (10 yacosB)
Mapannenorpammbl Pacno3HaBaTb Ha YepTexax, PUCYHKax, B OKpY>KatoLLeM mupe
napannenorpaMmsl. 1306paxatb napasnnenorpammMbl ¢ UCMOb30BaHNEM
YepPTEXHbIX MHCTPYMeHTOB. MojenvpoBsath napasiienorpaMmbl, UCMosb3ys
Oymary, nnacTunmnH, NPoOBONOKY 1 Ap. ViccneaosaTb 1 ONWCbIBaTb CBOWCTBA
napansienorpaMma, UCronb3ys 3KCNepUMeHT, HabtoLeHne, N3MepeHye,

MOAEMPOBaHMe
MpsAMOYronbHUK, POMO, cnonb3oBaTh KOMMbIOTEPHOE MOAENMPOBAHUE U IKCMIEPUMEHT /151 N3YYeHNs
KBaapar CBOICTB Napannenorpamma. dopmynupoBaTtb, 060CHOBbLIBaTb, ONPOBEPraTh C

MOMOLLbIO KOHTPNPUMEPOB YTBEPXK/EHMS O CBOWCTBAX MapasifieniorpamMma.
CpaBHVBaTb CBOCTBA NapaniesiorpaMMoB pas/INUHbIX BUA0B: POM6a,
KBagpaTa, NPsIMOYroNibHUKa. BbliABUraTh rMnoTe3bl O CBOWCTBAX
napannenorpamMmMoB pasnyHbIX BMI0B, 06bACHATbL UX. KOHCTPYMpPOBaTh
cnoco6bl NOCTPOEHMS MapaseiorpaMMoB Mo 3afjaHHbIM PUCYHKaM, CTPOUTb
NOFMYECKYHO LieNoYKy paccy»aeHuid 0 CBoicTBax napasinenorpavMmma
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1 MpaBunbHbIE
MHOroyronbHUKK. MocTpoeHue
NpaBU/bHbIX
MHOIOyrosibH1KoB. CBOMCTBA
NpaBU/bHbIX
MHOIOYro/IbHUKOB

1 MpaBubHbIE MHOTOrpaHHUKN

1 PaBHOBeNNKME U
PaBHOCOCTaB/IEHHbIE (PUTYpbI

1 Tnowaae napannenorpaMmmva u
TpeyrosbHuKa

1 Mpu3ma

PacnosHaBaTb Ha YepTeXkax M pUCyHKax, B OKpY>KatoLeM MUpe NnpasBusibHble
MHOFOYrO/IbHUKW. VIccnefoBaTh 1 OMUCbIBAaTb CBOMCTBA NPaBW/IbHbIX
MHOTOYrO/lbHUKOB, UCMO/b3YS 3KCNEPUMEHT, HabNIoAeHNE, N3MEPEHNE,
MOAennpoBaHue. Icnosb30BaTb KOMNbIOTEPHOE MOZENMPOBaHNE U
9KCMEPUMEHT /19 U3YYeHWst CBOMCTB reOMeTPUYeCKMX 06BbEKTOB. V306paxaThb
npasn/ibHble MHOTOYTO/IbHUKM C MNOMOLLH0 YEPTEXHBLIX MHCTPYMEHTOB MO
On1caHuio 1 No 3a4aHHOMY a/IfOPUTMY; OCYLLECTB/IATb CAMOKOHTPO/1b
BbIMOJ/THEHHbIX NMOCTPOEHMA. KOHCTpYMpoBaTb CNOcobbl MOCTPOEHUA
NpaBW/IbHbIX MHOFOYrO/IbHUKOB MO 33faHHbIM PUCYHKaM, BbIMOHATb
NnocTpoeHus. ®opMynnpoBaTb, 060CHOBLIBATL, OMPOBEPraTh C MOMOLLbIO
KOHTPMPVYMEPOB YTBEPXKAEHMA O MPaBU/IbHbIX MHOMOYro/lbHNKaxX
Pacno3HaBaTtb Ha YepTeXkax M PUCYHKaX, B OKPY>KatoLLeM MUpe NnpaBusibHbIe
MHOrOrpaHHuKN. icnonb3oBaTb KOMMbIOTEPHOE MOLEIMPOBaHNE U
3KCMEPUMEHT AN U3YyYeHWs CBOMNCTB FreOMETPUYECKNX 0OBHEKTOB.
MogennpoBaTb MpaBu/ibHblIE MHOTOrPaHHUKN 13 pa3BEPTOK. CpaBHMBATb
CBOICTBA NPaBW/bHbIX MHOTOrPaHHUKOB, CBA3aHHbLIX C CUMMETPUEN.
dopmynuposaTb, 060CHOBbLIBATb, ONPOBEPraTh C MOMOLLbH0 KOHTPNPUMEPOB
YTBEPXAEHUSA O NPaBU/IbHbIX MHOIOYTO/IbHUKAaX
306paxkaTb paBHOCOCTaB/IEHHbIE (PUIYpbI, ONPeAensTb UX NIOLLAaAN.
MogenupoBaTb reomeTpuyeckune urypbl n3 bymaru(nepekpavsarb
NPSAMOYTONbHWK B NapasifienorpaMM, LocTpanBatb TPEYrofibHUK [0
napannenorpamma). CpaBHmBaTh (Urypbl no naowaan. dopmynmposaTb
CBOICTBA paBHOCOCTaB/IEHHBIX (YUryp. MCrnonb3oBaTh KOMMNbIOTEPHOE
MOZENMPOBaHNEe 1 3KCMEPUMEHT [J19 U3YUHEeHUSt CBOMCTB reOMETPUYECKMX
06beKTOB. CTPOUTb JIOMMYECKYHO LLENOYKY PacCy>X4eHWin 0 paBHOBEIMKNX
hurypax
CocTtaBnatb (opMynbl 471 BbIYMCEHWS NOLWAAM NapaieniorpaMmma,
NPAMOYT0/IbHOr0 TPEYro/ibHUKa. BbINOMHATL M3MEPEHUA U BbIYUCIATb
nnoLaau napasnenorpaMmmoB U TPeyrosibHUKOB. Peluatb 3a4aun Ha
HaxoXzJeHWe N/oLlazein napannenorpaMMoB 1 TPeYroibHNKOB
Pacno3HaBaTb Ha YepTexxax, pUCYHKax, B OKpYXatoLem Mype npusmbl.
Ha3sbiBaTb Npu3Mbl. KonnposaTb Npu3Mbl, M306paXKEHHbIE Ha K/IETYATOM
Oymare, OCyLLECTB/ATL CAMOKOHTPO/1b, NPOBEPAS COOTBETCTBUE MO/YYEHHOr 0
N306paXKeHns 3aJaHHOMY, MOAENMPOBaTb MPU3MbI, UCMOMb3YS Oymary,
NIacTWUMH, MPOBOJIOKY U Ap., U3roTaBnmnBaTth 13 pa3BépTok. Onpefensrtb
‘ B3aVIMHOe pacrno/ioXXeHne rpaHer, pébep, BepLUH Npusmsbl. Viccnenosatsb
CBOWCTBA NPU3Mbl, UCMO/Mb3YS IKCMEPUMEHT, HabNIOLEHME, N3MEPEHNE,
mogenmposaHve. ONMCbIBaTb UX CBOMCTBA, MCMO/b3YS COOTBETCTBYHOLLYHO
TepMUHONOIMI0. POPMYNNPOBaTL YTBEPXKAEHNSA O CBOMCTBAX MPU3MBbI,
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1 0606LLeHVe 1
cucTemaTmsauma 3HaHUA no
Teme: «MHOroyrosbHUKN U1

MHOTOrpaHHNKM»

1 KoHTponbHasa pabota Nel2
no Teme: «MHOroyrofibHUKM
N MHOTOTPaHHUKN»
1 AHanmM3 KOHTPO/IbHO PaboThbl
Ne 12

1 MHoxecTBa. cnonb3oBaHme
TEPMUHOB 1 0603HAYEHWI

1 BblaeneHne nogMHOXECTB

OMpoBepraTh YTBEPXAEHUS C NOMOLLbIO KOHTPNPMMEPOB. CTPOUTh
NOTMYECKYH LIENOYKy paccy»aeHuidi 0 CBOMCTBaX MpW3M, COCTaB/sTh
(hopMy ibl, CBA3aHHbIE C MMHENHBIMU, NOCKUMK 1 NPOCTPAHCTBEHHbLIMY
XapaKTepUCTUKaMM NPU3Mbl, MOJENMPOBATL M3 MPU3M APYTiie MHOFOrPaHHUKM
PacrnosHaBaTb Ha YepTexax, PUCYHKaX, B OKPYXKatoLLLeM Mupe
napannenorpaMmbl, NPaBubHbIE MHOFOYTOMIbHUKK, MPU3MbI, Pa3BEPTKM
npU3Mbl. M1306paxaTb reOMeTPUUECKME (UTYypbl U UX KOHAUIYpaLmmn OT PpyKn U1
C UCMO/b30BaHMEM UYEPTEXHBIX MHCTPYMEHTOB. MOAENNpoBaTh
reoMeTpUYeckmne 06beKTbl, MCNOoMb3ys Gymary, NAacTUANH U NPOBONMOKY W Ap.
WcenenosaTh 1 ONUCHIBATL CBOMCTBA FEOMETPUYECKNX (UTYp, UCMOMb3Ys
3KCMEPUMEHT, HabMoeHNE, N3MEPEHe, MOAENMPOBaHWe. Bblauratb
rNoTesbl 0 CBOMCTBAX M3YUeHHbIX (I1ryp, 060CHOBbLIBaTL UX. POPMYIMPOBaTL
YTBEPXK/EHUS O CBOMCTBAX M3YUeHHbIX (Uryp, ONPOBepraTh YTBEPXKAEHUS C
MOMOLLbKO KOHTMPUMEPOB. Vcnonb3oBaTb KOMMbIOTEPHOE MO/ENIMPOBaHNE W
3KCMEPUMEHT 151 U3YUeHUsi CBOMCTB reOMeTPUYecKIX 06BEKTOB. PellaThb
334 Ha HaxoXAeHWe AnWH, nowaaei n 06bEMoB
PacrosHaBaTb Ha YepTexxax, pPUCyHKax, B OKpY)XatoLLiemM Mupe
napannenorpaMmbl, NpaBubHble MHOFOYTO/IbHUKM, NPU3MbI, Pa3BEPTKM
npU3Mbl. 1306paxaTb reoMeTPUUECKME (UTYPbI Y UX KOHAUTYPaLMK OT PYKX U
C UCMOMb30BaHNEM YEPTEXHBIX MHCTPYMEHTOB. MoaenvpoBathb
reoMeTpuyeckmne 06bEKTbI, NCMOMb3ys Gymary, NAacTUAUH 1 MPOBOOKY U Ap.
WcenenosaTh 1 OMUCHIBATL CBOMCTBA FeOMETPUYECKMX (UIyp, UCMOMb3ys
3KCMEPUMEHT, HabNtoAeHNE, 3MepeHne, MOAeNNPOBaHMe. BbliaBUraTh
r1noTesbl 0 CBOMCTBAaX M3YUeHHbIX (Uryp, 060CHOBbLIBaTL UX. POPMYNMPOBATbL
YTBEPXKAEHMS O CBOCTBAX M3YUeHHbIX (IUryp, ONPOBEPraTh YTBEPXKAEHUS C
MOMOLLIbHO KOHTNPMMEPOB. /cronb3oBaTb KOMMbIOTEPHOE MOAENNPOBaHME U
3KCMEPUMEHT /151 U3yYeHUsi CBOCTB FreOMETPUYECKUX 0OBEKTOB. PelliaTb
3a[)a4M Ha HaXxOXAeHWe AVH, nnowazeli n 06bEMOB

CnaBa 12. MHoXecTBa. KombruHaTtopuka (8 4acoB)
MpvBOANTL NPUMEPbI KOHEUHbIX 1 GECKOHEYHbIX MHOXECTB, CTPOUTL peyeBble
KOHCTPYKLMM C UCNOJIb30BaHNEM TEOPETUKO-MHOXKECTBEHHON TEPMUHONON Y
CUMBO/IMKWU; NEPEBOANTL YTBEPXKAEHNA C MaTEMATUYECKOIO A3blKa Ha pyCCKMVI

1 HaobopoT
CDOpMyI'II/IpOBaTb onpepaeneHne nogmMHoOXecTBa HEKOTOPOIro MHOXXECTBaA.
MnnocTprpoBaTb NOHATME NOAMHOXECTBA C MOMOLLbIO KPYroB Jitnepa.
O6cy)l(,anb COOTHOLLEHNE MeXaY OCHOBHbIMWU YNCMOBLIMA MHOXXECTBaMW.
3anucbiBaTb Ha CUMBOJIMYECKOM $13bIKE COOTHOLLEHUS Mexxay MHOXXeCTBaMn U
NPUBOANTL NPUMEPBI Pa3INYHbIX BapUaHTOB NX NEpPeBoa Ha PYCCKUM A3bIK.
|/|CCI'Ie,U,OBaTb BOMpoC 0 Yyncne NogMHOXeCTB KOHEHHOI0 MHOXXECTBa
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BbInonHeHue onepaumnin Hag
MHOXeCTBamm

MocTpoeHue KnaccudmKaLwii

PeLleHne KOMOUHATOPHBIX
3afay. 3agaum, NOX0OXMe Ha
3a1a4y 0 TYPUCTUYECKMX
MapLLpyTax
PeLLeHne KOMBUHATOPHbIX
3afa4. 3agayu, Nnoxoxue Ha
3aia4y 0 pyKOMnoXaTusx

KoHTponbHasa paboTta Nel3
HO Teme: «MHOXecCTBa.
Komb6uHaTopmnka»

AHann3 KOHTPOJIbHO paboThl
Ne 13

ToroBoe NoBTOPEHME MO
Teme: «[ecATnYHbIe Apobu»

VITorosoe nosTopeHue no
TemMe: «3a4a4n Ha ABUKeHUEe»
IToroesoe noBToOpeHwue no
Teme: «[1poLeHTbI»
VITorosoe NoBTOpeEHME MO
Teme: «OTHOLLEeHVE»

dopmynmpoBathb onpefenieHns 06beAVHEHNS U NepeceyeHns MHOXECTB.
nntocTprpoBath 3TV NOHATUSA C NMOMOLLbIO KPYroB Jidnepa. Vcnonb3oBatb
CXeMbl B Ka4eCTBe Harfs4HOMW OCHOBbI A/151 pa3byeHns MHOXeCTBa Ha
repecekaroLLvecs NnoAMHOXeCTBa. [1poBOAUTL IOTMYECKNE PACCYXKAEHMS MO
CHOXKEeTaM TEKCTOBbIX 3aay C NMOMOLLbIO KpyroB Jiinepa
MprBOAWTL NPUMEPbI KnacCuuKaumii 3 maTteMaTukn 1 13 Apyrux obnacrei
3HaHWA
PellaTb KOMOMHATOPHbIE 334a4 C MOMOLLbIO Nepebopa BO3MOXHbIX
BapuaHTOB, B TOM 4uC/e, NyTéM NOCTPOEHUS [epeBa BO3MOXHbIX BapUaHTOB.
CTpouTb TEOPETUKO-MHOXECTBEHHbIE MOAENM HEKOTOPbLIX BYAO0B
KOMOMHATOPHbIX 3aaa4
PeLlaTb KOMOMHATOPHbIE 384a4K C NOMOLLLHO Nepebopa BO3MOXKHBIX
BapuaHTOoB, B TOM YmUC/e, NYTEM MOCTPOEHUS [epeBa BO3MOXHbIX BapuaHTOB.
CTpouTb TEOPETUKO-MHOXKECTBEHHbIE MOZE/IN HEKOTOPbIX BJ0B
KOMOWHATOPHbIX 334au
Pellatb KOMOMHATOPHbIE 3a4a4u C MOMOLLLH0 Nnepebopa BO3MOXKHbIX
Bapu1aHTOB, B TOM YmC/e, NYTEM NOCTPOEHUS [epeBa BO3MOXHbIX BapuUaHTOB.
CTpouTb TEOPETUKO-MHOXECTBEHHbIE MOLENIN HEKOTOPbIX BUAOB
KOMOMHATOPHbIX 334au
Pellatb KOMOGMHATOPHbIE 3aa4M C MOMOLLLH0 Nepebopa BO3MOXKHbIX
BapuaHTOB, B TOM YuC/e, NyTéM MOCTPOEHUs AepeBa BO3MOXHbLIX BapUaHTOB.
CTpouTb TEOPETUKO-MHOXECTBEHHbIE MOZE/NM HEKOTOPbLIX BUAOB
KOMOUHATOPHbIX 3a4a4

NTorosoe noBTopeHue (5 yacos)

CpaBHUBaTb 1 YNOPSA0UMBATL AECATUYHbIE AP00OK, HAXOAWUTL HAMBObLLYHO W
HaUMeHbLLYHO AECATUYHYHO Ap06b Cpeay 3aaaHHOro Habopa ymcen.
MpeacTaBnATh 0O6bIKHOBEHHbIE A4P06U B BUAE AECATUUHDBIX; BbIACHATb B KaKMX
CNyyYasx 370 BO3MOXHO. HaxoguTtb AecAaTryHOe NpubamkeHme 00bIKHOBEHHOIA
Apo6U C yKa3aHHOW TOYHOCTbHO. BbINONHATL AEACTBUSA C APOOHBIMU YMCnaMm
PellaTb 3afauv Ha ABVKEHME, CoLepXKallme AaHHble, BblpaXXeHHbIe APO6HbIMM
ymcnamm
MpeAcTaBnsaTb 40N BEIMYUHBI B MPOLIEHTaX. PellaTb TEKCTOBbIE 3a34a4M Ha
HaxoXX[eHWe NPOoLEeHTa OT JaHHON BENNYMHBI
Pewatb 3aga4un, TpebytoLime BNageHns NoHATUEM OTHOLLUEHNS
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NTorosbIii KOHTPoNb 3a Kypc  CpaBHMBATbL M YMNOPSA0UMBATL AECATUYHBIE APO6W, HAXOAUTH HaMbObLUYIO U
6 Knacca HaMMeHbLLYH JECATUYHYH Apo6b cpean 3aaaHHOro Habopa uncen.
MpeacTaBNsATb 06bIKHOBEHHbIE APOOM B BUAE AECATUUYHbIX; BbISCHATb B KaKNX
CNyyasix 3TO BO3MOXHO. HaxoamTb AecsTUUYHOe NpUoMXeHne 00bIKHOBEHHOIA
AP0O6M C YKa3aHHON TOYHOCTbH. BbINONHATL AENCTBUSA C APOOHBIMU YMCIAMU.
PeluaTb 3ajaun Ha IBUXKEHWE, CoflepXKallye JaHHble, BblpaXKeHHbIe AP06HbLIMM
uncnamu. MpeacTaBnaTb 40NN BENUMHBI B MPOLEHTaxX. PellaTb TEKCTOBbIE
3a7a4M Ha HaXOXXAeHMe MPOLIEHTa OT [JaHHOI BeNMYMHbI. PeluaTth 3agauun,
TpebytoLLme BNaaeHNsi MOHATUEM OTHOLWIEHNS. COCTaBNATbL NP0 PUCYHKY
thopmyny Ans BblYMCNEHMS NepuMeTpa Un nnowaan urypbl. CpaBHUBATL U
yropsa04MBaTh NOMOXKMTE/bHbIE Y OTPULLATE/IbHbIE YMCA, HAXOAWTb
HambonblLiee 1 HaMeHbLLEee U3 3ajaHHOro Habopa uncen. BbinonHATb
YMCNOBbIE NOACTAHOBKW B OYKBEHHOE BblpaXkeHWe ( B TOM 4iuC/e, NOACTaBNATh
OTpuULATENIbHbIE YMCNA), BbIYNCNATL 3HAYEHUS BblpaXXeHNs. OTMeuaTb TOUKN Ha
KOOPAMHATHOW NMIOCKOCTU, HAXOANTb KOOPANHATLI OTMEUYEHHbIX TOYeK.
CTpouTb (nrypy, CMMMETPUYHYH 1aHHOW OTHOCUTENbHO HEKOTOPOI MPSIMOIA;
CNOMb30BaTh MPW PeLLeHNI 3a1a4 PaBEHCTBO CUMMETPUYHBIX (nryp. Pelatb
3a7a4M Ha B3aVMIMHOEe PacnonoXeHne ABYX OKPY>KHOCTEN Ha MN0CKOCTU



