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MNOACHHUTEJIBHAS 3AIMHCKA

[IpropuTeTHBIMH Lig/siMH 00yYeHHA MaTeMaTHKE B 5—0 Kiaccax sB/AIOTCS

e NpOJOuKEeHHE (POPMHUPOBAHMSI OCHOBHBIX MAaTeMaTHYECKHX TOHATHH
(uMcno, BelHMuMHA, TeoMeTpuueckas Gurypa), obecnedHBalOIMINX
NPEEMCTBEHHOCTh M IEPCINEKTHBHOCTh MaTEMaTHYECKOro o0pa3oBaHHsl
00y4arLINXCH;

e pasBUTHE  MHTC/UICKTYalAbHBIX M TBOPYECKHX  CrocoOHOCTEH
o0yyaromuxcs,  I03HABAaTEILHOH  AKTHBHOCTH,  HCCIE]0BATEIbCKUX
YMEHHi1, HHTepeca K H3y4eHHI0 MaTeMaTHKH;

e nojBejeHHe o0y4alomMXCes Ha JOCTYITHOM Ul HUX YPOBHE K OCO3HAHHIO
B3aHMOCBA3H MAaTEMaTHKH H OKPYKaIOIIEro MUpa;

« (opmupoBanue  GYHKIHOHATBLHONH  MAaTEMAaTHYECKOH  IPaMOTHOCTH:
YMEHHs pacro3HaBaTh MaTeMaTHYeCKHEe 00BEKThI B PEalIbHBIX JKH3HEHHBIX
CHTYyallHAX, MPHMEHATh OCBOEHHbIE YMEHHA /A pelleHHd NpPaKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETHPOBATh MOIY4YCHHBIE PE3Y/ILTATH H
OLIEHHBATh HX HA COOTBETCTBHE MPAKTHYECKOH CHTYaIHH.

OcHOBHBIC JIHHHH COACPKaHMA Kypca MareMaTHkH B 5-6 Kmaccax -
apuMeTHYeCKas W TeOMEeTpHuYecKas, KOTOpPbIE pasBHBANOTCA MapalelbHO,
Kajkas B COOTBETCTBHUH C COOCTBEHHOII TOTHKOIH, O/IHAKO, HE HE3aBHCHMO OJHA OT
JApYroi, a B TECHOM KOHTAKTe M B3auMojeHcTBUH. Takike B Kypce MareMaTHKH
MPOUCXOANHT 3HAKOMCTBO C 3JIEMEHTaMH anredpbl U OMHCaTeNbHOH CTATHCTHKH.

N3yuenne apudmeTHieckoro mMarepuaia Ha4MHACTCA CO CHCTEMATH3ALUH H
PasBUTHA 3HAHHH O HATYPaIBHBIX YMCIIaX, MOJYYEHHBIX HA YPOBHE HayabHOIO
obuero odbpaszoBanus. IIpu 3ToM coBepllleHCTBOBAHHE BHIYHCIHTENbHOH TEXHHKH
H (opmMHpOBaHHE HOBBIX TEOPETHYECKHX 3HAaHMH COYETAeTCs C PasBHTHEM
BBIYHCIIUTENBHOH KYJIbTYPbI, B YaCTHOCTH C OOy4YeHHEM MPOCTEHIIHM NpuEMaM
MPHKHIKH H OLCHKH Pe3ylbTAaTOB BblYMCICHHMI. M3ydeHHe HaTypaabHBIX HHCEIN
MpOJOGKACTCH B 6 Kiacce 3HAKOMCTBOM C HadaJlbHBIMH TOHATHAMM TCOPHH
JEeTHMOCTH.

Hauano usyuenusi OOBIKHOBEHHBIX M JECATHYHBIX ApOOEi OTHECEHO K 5
Kiaccy. DTo NMepBblil 31an B 0CBOEHHH Jpodei, Korjaa MpoHcXoUT 3HAKOMCTBO C
OCHOBHBIMH HIEAMH, NOHATHAMH TeMbl. [IpH 5ToM paccMoTpeHHE 0OBIKHOBEHHBIX
Japodeil B noiHoM 00bEME NPEeecTBYET H3YYEHHUIO JECATHYHBIX Apodei, uTo
1enecoo0pa3Ho ¢ TOYKH 3pEeHHs JIOTHKH H3/10JKeHHsA 4YHCIOBOH JIHHHH, KOrja
npaBuia JCHCTBHH C JCCATHYHBIMH JPOOAMH MOXKHO 00OCHOBaTH YiKe
H3BECTHBIMH aJIFTOPHTMAMM BBITIOJHEHHSA JIEHCTBHH ¢ OOBIKHOBEHHBIMH JIPOOSMH.
3HAKOMCTBO € JECATHYHBIMH JPOOAMH PACIIMPUT BO3MOMKHOCTH Ui MOHHMaHHA
00yUaKOIHMHCS NPHKIIAJHOTO MPUMEHEHHs] HOBOH 3allMCH NPH U3YYEHHH JIPYTHX
MpeIMEeTOB M MpPH MPaKTHYECKOM Hcronb3oBaHHH. K 6 kimaccy oTHec€H BTOpoii



aTarn B Ir|3}"-|ﬂHHIrI le(}ﬁeﬁ, rie III}HHCX{)HH'I' ﬂﬂﬂeplllﬂHC'I‘H{)HaHHE HABBIKOB
cpaBHeHMs W mpeoOpa3oBaHHs JapoOel, OCBOEHHWE HOBBIX BBIMHCIHTEIBHBIX
AITOPHTMOB, OTTAYMBAHHME TEXHHKH BBIYHCICHHWI, B TOM YHCIE 3HAYCHHH
BBIpAKEHHH, cojlepKalmx U 0OBIKHOBEHHBIE, M JIECATHYHBIE JIPOOH, YCTAHOBIIEHHE
CBA3EH MEKIY HHMH, PACCMOTPEHHE TIPHEMOB pellicHHs 3a/1a4 Ha Apobu. B Hauane
6 Ki1acca NMPOHCXO/AUT 3HAKOMCTRO C IOHATHEM IPOLIEHTA.

Oco0eHHOCTBIO M3YYEHHSA TOJOKHTENBHBIX M OTPHLATENBHBIX HHCEN
SIBJIACTCA TO, YTO OHH TAK/KE MOTYT PAacCMaTpHBaThLCA B HECKOJIBKO HTanon. B 6
Kiacce B Havaje W3ydeHus Tembl «[loNouTeNbHEIE W OTPHUATENBHEIE YHCIIa»
BeIAEAeTcA moareMa «llenble wmMcna», B paMKaX KOTOpOH 3HAKOMCTBO C
OTPHLATEILHBIMH  YMCIAMH M JCHCTBMAMM € TOJOKMTENBHBIMM M
OTPHLIATENILHBIMH YHCIIAMH TPOUCXOJMT HA OCHOBE COJIEPIKATENILHOTO TMOJXO0/A.
D710 MO3BOIAET HA JOCTYIMHOM YPOBHE MO3HAKOMHTE 00YHaIONIMXCA MPAKTHUECKH
CO BCEMH OCHOBHBIMHM IMOHATHAMH TEMEI, B TOM YHCIIE H C leaHHJIﬂMH JHAKOR III}H
BBITTOJTHCHHH apu(MeTH4ecKUX aeiicTBHii. M3ydeHue parHOHAIBHBIX HYHCEN Ha
ITOM HE 3aKOHYMTCH, a OYIET NpOo0JIKEeHo B Kypee ainredpnl 7 Kiacca.

[Ipy o0OyueHHH pelIeHHI0 TEKCTOBBIX 3aja4 B 5—6 Klaccax HCIONB3YHOTCA
apudmMeTHHecKHE TPHEMBI pertenus. [Ipu oTpaboTKe BHIMUCIHTENBHBIX HABBIKOB B
5—6 Knaccax paccMaTpUBalOTCH TEKCTOBBIE 3a/1a4M CIEAYIONIHX BHJIOB: 3a/1a4M Ha
JMBHKEHHE, Ha YacTH, Ha MOKYNKH, Ha paboTy W TNPOH3BOAMTENLHOCTh, Ha
MPOLEHTRI, HA OTHOIEHHA H nponopiun. O0yyalonmecs 3HaKOMATCS ¢ PUEMaMH
pelieHusa 3agad  nepeboOpoM  BO3MOMKHBIX BapHaHTOB, y4arcs paboTtark ¢
uH(pOopMalneii, npeacTaBIeHHOI B (opMe TabIHIL WIH THATPAMM.

B nporpamme  yuebnoro kypca «MaremarHka»  NpeiycMOTPEHO
dbopMHpOBaHHE TPOTIEASBTHYECKHX aireOpanyecKux MpeacTaBieHuil. byksa kak
CHMBOJI HEKOTOPOTO HHCIA B 3aBHCHMOCTH OT MAaTeMaTHHECKOTO KOHTEKCTA
BBOJIMTCA TOCTeNeHHO. BykBeHHash CHMBOJIHMKA IIMPOKO HCIOIB3YETCA MPEkKIe
BCETO I 3alHCH OOUIMX YTBEPKACHHH M TpeUIosKeHuil, hopMyn, B 4acTHOCTH
JUIA BEIYHCIICEHHA I‘ﬂﬂMﬂ'l'pH'—lﬂCI{HX BECIHYHMH, B KAUESCTRE «3aMCCTHTCIIA YHCIIA.

B mporpamme yuebHoro kypca «MaremaTHKa» TpeacTaBleHa HarisaHas
reOMETpHs,  HampaBlICHHas  Ha  pa3BHTHE  00Opa3sHOTO  MBIIUICHHI,
NPOCTPAHCTBEHHOTO BOOOpayKeHHs, H300pa3HTEeNBHBIX YMEHHH, JTO Ba)HBIH 3Tarn
B M3YYEHMH T€OMEeTPHH, KOTOPBIH OCYIIECTBIAETCA Ha HarIaIHO-MPAKTHYECKOM
YPOBHE, ONMPAETCs HA HarsjAHO-00pa3Hoe MblluieHHe obdyuammxces. boibias
pollb  OTBOAWTCS  NPAKTHYECKOH  JIeATENbHOCTH, OMBITY, 3KCIEPHMEHTY,
MoaenupoBanuio. O0yyalonmecs 3HAKOMATCS ¢ FeOMETPHYECKMMH (GurypamMu Ha
MJIOCKOCTH H B TPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOH(HIYpalUUsMH, ydarcs
n300pakaTh WX Ha HEJHHOBaHHOH M KieTyaToi OyMare, paccMaTpHBalOT HX
npocreiiime cpoiictBa, B nporecce M3yyeHus HariasHOH TI'e€OMETPHH 3HAHMA,



MOJIy4eHHbIE 00YYarOUMMHCH Ha YpOBHE HayalbHOro oduero obpasoBaHHs,
CHCTEMATH3UPYIOTCHA U PACITHPAKOTCA.

CornacHo ydeOHOMY TulaHy B 5-6 Kiaccax M3y4aeTcs MHTCTPHPOBAHHBIH
npeamer «MaTtemaTHka», KOTOPBIH BKJIOYAET apH(pMeTHYECKHH marepHan u
HArJISAAHYK) TEeOMETPHI0, a TakKke NpPOoNeJeBTHYECKHe CBeIeHHA H3 anredpsl,
3JIEMEHTBI JIOTHKH H Havyala OIHCcaTe/IbHOH CTaTHCTHKH.

Ha wu3yuenne yueOHoro kypca «Marematuka» orBoautcs 340 wvacoB: B 5
kiacce — 170 yacor (5 yacoB B Henemo), B 6 kiacce — 170 gacoB (5 uacoB B
HEJ1elTH).



COJEPKAHHUE OBYYEHHUA
5 KJIACC

HarypanbHble unc/ia H HYJIb

Harypanbhoe wmcno. Psajp warypanbubix umcen. Ywucno 0. HM3zobpaxkenue
HaTypaJbHBIX YHCEI TOUKAMH HA KOOPAMHATHOH (YHCIIOBOH ) MPAMOH.

[lozuuuonnas cucrema cuMcieHus. Pumckas HyMmepalMs Kak nOpUMep
HEMO3HIMOHHOH cHCcTeMBI cuHcieHHs. JlecATHUHAA cHCTeMa CUHCIIeHHS.

CpaBpHeHHe HaTypalbHBIX YHCEN, CPABHCHHE HATYPAIbHBIX HHCEN C HYIEM.
CnocoObl cpasrenns. OKpyrieHHe HaTYpalbHBIX YHCEIL.

CrnokeHue HATYpPalbHBIX YHCEN, CBOHCTBO HYNA MPH ClIokeHHH. Briuntanue
Kak JeHCTBHE, 00pAaTHOE CIOKEHHIO. YMHOMKEHHE HATYPaIbHBIX YHCEN, CBOMCTBA
Hylld W €IHHHIBLI TpH yMHOxeHWH. Jlenenue Kkak JelicTeHe, oOpaTHOe
VMHOKeHHI0. KoMIoHeHTH! AeiicTBUiM, CcBA3b Mekay HUMH. [IpoBepka pesynbraTa
apumernueckoro Jjeicreud. IlepemecTuTenbHoe W coyeTaTenbHOE CBOMCTBA
(3aKOHBI) CIOKEHMA H YMHOMKEHHA, paclpeJeuTellbHOe CBOHCTBO (3aKOH)
YMHOKCHHSA.

Hcnonkszoeanue OyKe 171 0003HaAUYEHHS HEM3BECTHOIO KOMIIOHEHTA W 3aITHCH
CBOICTB apu)METHYECKHX JACHCTBHIA.

Henurenu w KpaTHble 4MCla, pasioxeHHe Ha MHoxuTead. Ilpocreie u
cocraBHble yncna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

CreneHb ¢ HaATypalibHBIM TOKAa3aTelaeM. 3alHuch 4YHCIA B BHIE CYMMBI
paspsA/HBIX CllaraeMeiX.

Hucnosoe BeIpaskeHHe. BriuncieHne 3Ha4YeHHH 4YHCIOBBIX BBIPAMKCHHI,
NOpsAAOK  BbINOAHEHMs  jaedcrBuil.  Mcnonbs3zoBanue  npu BBIYHCIEHHAX
MepeMeCTUTENNEHOTO M COYeTATEeNBHOIND CBOMCTB (3aKOHOB) CIOKEHMSA U
VMHOKCHHSA, PACTIPEACIUTEIBHOTO CBOHCTBA YMHOMKCHHA.

dpobu

[lpencraBnenne o gapoOM Kak crocode 3amMcH  4YacTH  BEJIMMHHEL
OobbikHoBenHble apoOu. IlpaBuibHbie W HenpasuiabHbie JapoOH. CmelanHas
Ipo0b, MpeacTaBlIeHHE CMELIaHHOH JApoOH B BH/AE HENpPaBHIBLHOH aIpodH H
BBIJICTICHHE 1IEJI0H 4acTH 4YHCIa M3 HENpaBWiIbHOI apodu. M3obpaxkenue apobdeii
TOUYKAMH Ha YHCI0BOIH npaMoil. OcCHOBHOE CBOHCTRO JpodH. Cokpartienne apodei.
[IpuBenenue apodH k HOBOMY 3HaMeHaTen. CpaBHeHHe apo0ei.

Crnoxenue M BelYHTaHHE JApodeii. YMHOKeHne u aenenue apodei, B3auMHO
obpatHble ApobH. HaxoxkaeHHe YyacTH LEIoro M LUeoro 1o ero YacTH.

Hecatuanas 3anuck apoOeil. [lpenctaBneHue aecATHYHHOM ApodW B BHIE
oObikHOBeHHOH. H300pakenne AecaTHYHBIX JApoOeil TOYKaMH Ha YHCIOBOH
npamMoi. CpaBHeHHE JIeCATHYHBIX Ipo0ei.



Apudmerndeckne JICHCTBHS ¢ JIECATHYHBIMH  JipodsiMu.  OKpyrienue
JIECATHYHBIX Jpo0ei.

Pemienne TeKCTOBBIX 3a/1a4

Pemienne TekcTOBBIX 3a7a4  apudmerHyeckum crocobom. Pemenue
norudeckux 3agad. Pemienue 3amad nmepebopoM BCeX BO3MOMKHBIX BapHaHTOB.
Henons3zosanue npu pereHnH 3aaad Tadiamil H cXeM.

Pemenne 3anau, cojepikKalldX 3aBHCHMOCTH, CBf3BIBAIOIIME BelHYHHBIL
CKOpOCTb, BpEMs, PpAacCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTh. EanHuilbl
H3MEpeHHs: Macchl, 00bEMa, LEHBI, PACCTOAHHSA, BpeMEeHH, ckopocTH. CBs3b
MEKIY eIMHHUIIAMH U3MEpPeHHs Kak 1011 BeTHYHHEIL.

Perenne ocHOBHBIX 3a/1a4 Ha ApoOH.

[Ipeacrasnenue naHHBIX B BHJIE TaOIULL, CTONOYATHIX JHArpaMM.

Harnsanas reomerpus

Harnsianele npejacrasinenust o (urypax Ha IUIOCKOCTH: TOYKa, Ipsamas,
OTPe30K, My4, Yo, J0MaHas, MHOTOYTOJIbHHK, OKPYKHOCTB, KpyT. Yromn. [1pamoii,
OCTPBIH, TYNOH H Ppa3BEPHYTHIH YIJIBL.

JliMHa oTpeska, METpPHYECKHE €IMHHIBI JUTHHEL. JlTHHa ToMaHoM, nepuMeTp
MHOTrOyroJbHHKA. M3MepeHne H moCTpOeHHE YITIOB C MOMOIIBIO TPAHCTIOPTHPA.

Harnsianele npejacrasieHus o (QUrypax Ha IUIOCKOCTH: MHOTOYIOJIBHMK,
NpAMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHHK, O PaBEeHCTBE Quryp.

M3o0paxenne ¢uryp, B ToM umucne Ha wierdatoii Oymare. [locrpoenne
KOH(HUrypauHii U3 yacted NMpsMOH, OKPYXHOCTH Ha HEJIMHOBAHHOH M KJIETYATOH
oymare. Mcnonb3zoBanHe CBOICTB CTOPOH H YIJIOB IPSAMOYTOIBHHKA, KBaIPATA.

[Inomwane npsMOYrojbHHKAa W MHOIOYIOJBHHKOB, COCTaBIEHHBIX M3
NpPAMOYTOIEHUKOB, B TOM 4Hcle (pUryp, n3o0pakE€HHBIX Ha KJIeT4aToil Oymare.
Eauuunie: u3MepeHus mioiaum.

HarnsaHele npeacTarieHus o NPOCTPAHCTRBEHHBIX (PUIYpax: MPAMOYTOJIbHbBIH
napamienenunen, — kyd,  mHororpaHHMkH.  M3o0pakeHwe — mpocTeimmx
MHOrorpanHukos. Passéprkn kyba w napamnenenunena. Cosjanue Mojelnei
MHOTOTPaHHHUKOB (13 OyMaru, NPoOBOJIOKH, MIACTHIHHA H APYTHX MaTEePHAIORB).

O0BEM TPAMOYTONBHOTO Napaiienenunena, Kyda. EnwHummsl uizmepeHus
o0bEMma.

6 KJIACC

HaTtypaibHble uncaa

ApudmMerHueckne ACHCTBHA ¢ MHOTO3HAYHBIMH HATYPAIBHBIMH HHCIAMH.
Yucnosele  BeIpakeHWs, MOPSAJOK  JICHCTBHH,  HCINONB30BAHWE  CKOOOK.
HMcnonb3oBanue TIpH  BBIYHCICHHAX TMEPEMECTHTEIBHOTO M COYETATENIbHOTO
CBOMCTB C/IOKEHUS H YMHOKEHMS, PACHPEISIHTENLHOI0 CBOHCTBA YMHOMKEHHS.
OkpyrieHue HaTypalbHBIX YHCE.



Jenurenu v KpaTHble Yucia, HAMOOIBIIMA OOIIMIA JeNHTeNb U HAUMEHbIIIeEe
obuiee kpaTHoe. JlenuMocTs CyMMBI M poH3BeieHHs. JleleHHe ¢ 0CTaTKOM.

ldpobu

OOsIkHOBeHHas JIpoOb, OCHOBHOE CBOHCTBO JipoOM, cokpaunieHue apoOeil.
Cpaenenue u ynopsaounpaHie apoodeii. Pemienue 3aqa4 Ha HAXOXkKIEHHE YaCTH OT
HENoro M uesoro no ero yactu. JlpodHoe umMeno Kak pesynbTar JieleHus.
[IpeacraBnenue gecATHYHOH ApoOH B BH/Ae ODBIKHOBEHHOH APOOH M BO3MOKHOCTE
npeacTasiaeHus o0bIKHOBEHHON apodu B BUAE AecaTHuHOi. lecaruunbie apodu u
MeTpHUYecKas cucTema mep. ApumMeTHUecKHe JeHCTBHS M YNUCIIOBBIE BhIPAKEHHS
¢ OOBIKHOBEHHEIMH H JeCATHYHBIMH JIPOOAMH.

Ornomenne. [lenenne B jpanHoM oTHoweHud. MacwTad, nponopius.
[TpumeHeHne nponopuui NpH pelIeHHH 3a/1au.

[lonsiTie npouenTa. BerauciaeHne nNponeHTa OT BEIMYHHBI H BETHYHHEI 110 ¢
npoleHTy. BrlpameHnue npoueHToB jJecaTHYHBIMM Jpodsimvu. Pemenne 3anay Ha
npoleHTel. BripajkeHne 0THOLIEHHS BETHYHH B POLIEHTAX.

IMos10kuTEIBHBIE H OTPHUATEIBHBIE YHCIA

[TonoxkurensHele U oTpularensHeie yucna. llensie uncna. Moaynes uucina,
reoMEeTpUYecKas HHTeprnpeTamus Moayns uwucna. M3oOpaxkenwe wmcen Ha
KOOpAMHATHOH  npsamoi.  Yucnoseie  npomexytku.  CpasHeHMe — 4MCell.
Apudmernieckne 1eiicTBHA C MOIOKHTENLHBIMH H OTPHIATEIBHBIMH YHCIAMH.

[IpamoyronpHas cucTeMa KOOPAMHAT Ha 1IockocTH. KoopauHaTel TOYKH Ha
nnockocTH, abcuucca v opauHata. [loctpoenne Touek U pUryp Ha KOOpAHHATHOM
MJI0CKOCTH.

byKkBeHHBI€ BLIPAKEHHHA

[Ipumenenne ©OYKB 11 3al0HMCHM  MaTEeMaTHYECKHX  BhIpakeHHH W
npenaokennii. CrolicTBa apudmeTHUecKnX neicTBril. BykBeHHBIC BRIpaKEHHA M
YHCIIOBBIE [OJCTAHOBKH. DyKBeHHbIE pPaBEeHCTBA, HAXOK/JIEHHE HEM3BECTHOIO
KomroHeHTa. Dopmynbl, GOpMYyIbl TMEepUMETpa M IUIOUIAJH TIPAMOYTOJIBHHKA,
KBajpara, o0béMa napauienenunesa v Kyoa.

Pemenne rekcToBbIX 3a/1a4

Pemlenne TEKCTOBBIX 3aaad  apudmeTHHecKkMM  cnocodom. Pemenue
JIOrHYeckHXx 3aj1a4. Perenue 3aia4 repedopoM BCeX BO3MOKHEIX BAPHAHTOB.

Pemenue 3amau, cofepxaliMX 3aBHCHMOCTH, CBA3BIBAIOIINX BeHMHHBIL
CKOpOCTb, BpeMs, paccTosHHe, IeHa, KOJIMYECTBO, CTOMMOCT,
MPOH3BOJHTENIEHOCTE, BpeMsA, 00BEM padoTel. EQMHHIBI HM3MepeHHS: Macchl,
CTOMMOCTH, pPacCTOSHHUA, BpEeMEHH, CKopocTH. CBA3b MEKIY €IHHHIAMH
H3MEPEHHS Kas/10H BETHYHHBIL.

Pemenne 3a7a4, CBA3AHHBIX C OTHOIIEHHEM, [PONOPLHOHAIBHOCTHIO
BEJIMYHH, MPOLEHTAMH; PELIEHHE OCHOBHBIX 3a/1a4 Ha JPOOH U IPOLIEHTBI.



Onenka W NpUKWKa, OKpyrieHuwe pesyiabrara. CocrasieHne OYKBEHHBIX
BEIPAXKEHHUI 10 YCIOBHIO 3a1a4H.

[Ipencragnenne OaHHBIX ¢ noMombio Tabmuu u guarpamm. Cronduarsie
JiarpaMMel: YTEHHE U nocTpoeHHe. YTeHne KpyroBeIX JHarpamm.

Harnasianas reomerpus

Harnsianele npejacrasinenuss o (urypax Ha IUIOCKOCTH: TOYKa, Ipsimas,
OTPe30K, JIy4, VIO, JJOMaHas, MHOTOYTOIBHHK, YETRIPEXYTOILHUK, TPEYTONLHHK,
OKPY¥KHOCTb, KPYT.

BsaumHoe pacriofiokeHde JIBYX MpAMBIX HA [UIOCKOCTH, MapajiielibHbIe
npsMEIe, NepHeHIUKYIApHBle npaMble. M3MmepeHue paccToAHMH: MeXKOy ABYM:A
TOYKAMH, OT TOYKH 10 NPAMOM, JUIMHA MaplIPyTa Ha KBAJIpPaTHOH CETKe.

H3mepenne H nocTpoeHue YIJIOB € TOMOLIBK TpaHcnoprupa. Buasl
TPEYTrOJILHHKOB: OCTPOYTOJIbHBIH, IPAMOYTOJILHBIH, TYNOYTOJIBHBIH,
paBHOOEIpEeHHBIH, PABHOCTOPOHHMIA. YeThIpEXyroybHHK, [PUMEPHI
4EeTBIPEXYTONBEHUKOB. [IpAMOYTONIBHHK, KBaApaT: HCMONL30BAHHE CBOICTB CTOPOH,
yrioe, auaronaneii. MzoOpakenue reomerpuyeckux (MIyp Ha HEJIHHOBAHHOMN
Oymare ¢ HCIOJIB30BAHHEM ULHPKYJdA, JIHHEHKH, YroJbHHMKA, TPaHCIOPTHpA.
[TocTpoenus Ha KieT4aToii OyMare.

[Tepumerp muoroyronsHuka. IlonsTHe 1uomanm  QUIypsl, €IMHHILI
H3MepeHus miomanu. [pndnmxkénHoe namepeHne nuomanu QUryp, B TOM 4HCIe
Ha KBaapaTHOi ceTke. [Ipudmkénnoe u3MepeHne JUIMHBI OKPY/KHOCTH, TUI0IIA 11
Kpyra.

CuMMeTpHA: IEHTPaIbHAaMA, OCEBaA U 3ePKATbHAA CHMMETPHH.

[Toctpoenune cummeTpuyHBIX (PUTYD.

Harnsaueie npeacTaBIeHHs 0 MPOCTPAHCTBEHHBIX (urypax:
napamienenunen, kKyd, npHMsma, nUpaMMia, KOHYC, LWIHHAP, map M cdepa.
H3obpaxkenue npoctpancTeeHHBIX Guryp. [IpumMepsr pasrépTok MHOTOTPAaHHHKOB,
miHHApa U konyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX (uryp (13 Oymarm,
[MPOBOJIOKH, TUTACTHIIMHA H JIPYTHX MAaTEPHAJIOR).

[Tonatue o0OBEMa, eauHHLBl H3MepeHHA o00bEMa. OO0BEM NPAMOYTOIBHOTO
napauienenunena, Kyoa.



INJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA I1POI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHHA

JIHHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yabTATHLI OCBOGHHMA TIporpaMmbl  yueOHOTO Kypca
«MareMaTuKa» XapakTepH3yIOTCs:

1) narpHoTHYECKOe BOCIIHTAHHE:

NPOABICHHEM HMHTEpeca K TMPOULIOMY W HAcTOAUIEMY POCCHICKOMH
MaTeMaTHKH, [EHHOCTHBIM  OTHOIIEHHEM K  JIOCTHKEHHMAM  POCCHICKHX
MaTeMaTHKOB M POCCHIICKOH MaTeMaTH4YeCKOH MIKOJBI, K HCMOJIL30BAHHIO ITHX
JNOCTHKEHMIT B IPYTHX HAYKAX M NPUKIAIHBIX cepax;

2) rpasIaHCKoe H IYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBHITIOJIHEHHIO 00A3aHHOCTEH TpajkKIaHWHA M PeaTu3alliH ero
||pa|s, npem:'ramerMEM 0 MATEMATHYSCKHX OCHOBAaxX (l)}-’HKI[HﬂHHp(}HﬂHHH
PA3THYHBIX CTPYKTYP, ABJICHHH, MpoLeayp rpaxJaaHcKoro oduiecTsa (Harpumep,
BBIOOPEI, OMPOCH), FTOTOBHOCTLIO K 00CYKICHHUIO ITHYECKHX TPo0JIeM, CBA3AHHBIX
C MPaKTHYECKHM TPHMEHEHHEM JOCTH/KEHHH HAayKH, OCO3HAHHEM BaKHOCTH
MOPATBHO-ITHYECKHUX MPHHIIUITOB B ICATEIBHOCTH Y4EHOTO;

3) TpyaoBOe BOCIIHTAHHE:

YCTAHOBKOH Ha aKTHBHOE y4YacTHe B pEHIeHHH TpaKTHYeCKHX 3ajad
MATEMATHYECKOH HaNpaBICHHOCTH, OCO3HAHHMEM BaKHOCTH MAaTeMaTHHCCKOTO
00pa3oBaHus Ha TMPOTHKEHUH BCEH JKM3HH JUIS YCHEIHOH npodecCHOHAIBHON
NeATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHil, OCO3HAaHHBIM BBIODOPOM H
MOCTPOEHUEM HHIMBHIYAILHOH TPAEKTOPHH 00Pa30BaAHMA U KH3HEHHBIX IJIAHOB C
VUETOM JTHYHBIX HHTEPECOB M 00IIECTBEHHBIX MMOTpeOHOCTEI];

4) 3cTeTHYeCKOE BOCTIHTAHHE:

CrocOOHOCTEID K OMOIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHITHIO
MaTEMaTHYECKUX OOBEKTOB, 3aj7a4, PElIeHHi, pacCy:KIeHHi, YMEHHID BHIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTRE,

S) HeHHOCTH HAYYHOI'0 MO3HAHHA:

OpHEHTALIMEH B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAaY4YHBIX
npejicTaBleHnH 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHs 4YellOBeKa, NMPUPO/ILI H
oOmIecTBa, MOHMMAHMEM MATEMATHYECKOH Hayku Kak cdepbl 4eloBe4ecKOil
NEATeNBHOCTH, ITanoB €€ pPa3sBUTHA M 3HAYHMOCTH JUIS Pa3BUTHA LIMBHIM3AIHH,
OBJIAJICHHEM A3BIKOM MATeMAaTHKH M MaTeMaTHYeCKOH KyJbTYPOH Kak cpeJCcTBOM
MO3HAHHA MHpA, OBJAJCHHEM MPOCTEHIIMMH HABBIKAMH HCCIEI0BATEIbCKOM
JesTelIbHOCTH;



6) ¢uzHyeckoe BocnuTaHue, (OPMHPOBAHHE KYJILTYPbI 3/10pPOBbH H
IMOUMHOHAIBLHOIO DJIATONMOJYYHA:

TOTOBHOCTBI) MNPUMEHATH MATEMATHHYCCKHE 3HAHHA B HHTEpPEcax CBOETO
3/I0pPOBBA,  BEJEHHA  3/0pOBOrO  odpasa  KHM3HM  (3/10pOBOE  INHTaHHE,
cOamaHCHMpPOBaHHBIH PEXKUM 3aHATHII W OTIOBIXA, perynspHas (Qusnveckas
AKTHBHOCTB), C(OPMUPOBAHHOCTBEIO HaBbiKa pe(IeKcHH, NPU3HAHHEM CBOETO
MpaBa Ha OIIHOKY M TAKOTO e Mpasa JPYroro YeI0BeKa;

7) IR0JIOTrHYeCKOe BOCIIHTAHHE:

OpHEHTalHEH Ha NPUMEHEHHe MaTeMaTHYeCKUX 3HAHMI JUIs peleHus 3aj1a4
B 00NacTM COXpPAaHHOCTH OKPYXKAallei cpelbl, IIaHHPOBAHHA IIOCTYIIKOB H
OLIEHKH MX BO3MOMKHBIX TOCIEICTBHH I OKPYKaWOUEH Cpelbl, 0CO3HAHHEM
rnodanbHOrO XapakTepa K0J0rHUeCKHUX IpodiieM U myTeH UX pelleHus;

8) aganTauua K M3MEHAIIHMCH YCJI0BHAM COUHAJBHOH W NPHPOIHOH
cpelbl:

FTOTOBHOCTBK) K JCHCTBHAM B YCIIOBHSX HEONPENe]EHHOCTH, MOBBIINICHHIO
VPOBHS CBOECH KOMIIETEHTHOCTH YE€pe3 NPAKTHYECKYIO ASATE/ILHOCTh, B TOM YHCIIE
YMEHHE YYMTBCHA Yy JIPYTHX IH0jeH, npHoOperaTte B COBMECTHOH JIeATElIHOCTH
HOBBIC 3HAHHA, HABBIKM H KOMIICTCHIIMH W3 OTBITA IPYTHX;

HEOOXOJMMOCTEI0 B (DOPMHPOBAHMM HOBBIX 3HAaHWH, B TOM 4HCIE
(hopMyIHPOBATh HJIEH, TIOHATHSA, THIOTE3bl 00 O0BEKTAX M SABIEHHUAX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JAe(PUUMTBI  COOCTBEHHBIX 3HAHMH H
KOMIIETEHTHOCTEH, IUIaHHPOBAaTh CBOE Pa3BUTHE;

CrocOOHOCTBI0  OCO3HABAaTh  CTPECCOBYK)  CHTYAIHIO, BOCIPHHHMATH
CTPECCOBYIO CHTYAllMI0 KAk BbI30B, TPeOYIOMMI KOHTPMEP, KOPPEKTHPOBAThH
NPUHUMAaEMBbIe pEILICHUS W JelCcTBHA, (OpPMYIHPOBaTH M OLEHHUBATH PUCKH H
nocneacTBu, GOpMHPOBATH OIBIT.

METAINPEJMETHBIE PE3VJIbTATBI
Ilo3znaBarte/ibHbIE YHHBEPCA/IbHBIE YueOHbIe 1eHCTBHA

bazoBblie JOorH4YecKHe JeiicTBHA:

e BBIABIATE H XapaKTEPH30BAThH CYIIECTBEHHBIE NMPHU3HAKH MaTeMaTHYECKHX
00BEKTOB, TOHATHII, OTHOMICHWIT MEKIY TMOHATHAMH, (OPMYIHPOBATEH
OnpesesieHus  TIOHATHH,  YCTaHaBIMBATE  CYIIECTBEHHBLIH  NPH3HAK
KracCH(HUKAIMH, OCHOBaHWA 1 0000IIeHHs W CpaBHEHHH, KPHTEPHH
NPOBOAHMOTO aHAIIH3a;

e BOCINPHHHUMATH, ((OpPMYJIHpOBATE M  MNpeoOpPa30OBBIBATE  CYKIACHHA:
VTBEPAUTENbHBIE M OTPHUATENbHBIC, €IMHHYHBIC, HacTHBIE W o00mHe,
YCIIOBHBIE,



BBISIB/IATE ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH, B3aHMOCBS3H H
npoTHBOpeuns B (akTax, [OaHHBIX, HAOMIOJEHHUAX W YTBEPKICHHAX,
MpeAnaraTb KPUTEPHH /U1 BRIABICHHA 3aKOHOMEPHOCTEH H NPOTHBOPEHHIL;
JIeNlaTh BBIBOJBI C HMCIOJIB30BAHHEM 33aKOHOB JIOTHKH, JIEJYKTHBHBIX H
MHIYKTHBHBIX YMO3aKIHOYEHHI, YMO3aKIIOUEeHHI 110 aHAIOTHH;

pa3dMpark J0Ka3are/nbCTBA MAaTEMAaTHYECKMX YTBEPKICHHH (NpAMble M OT
IPOTHBHOTO), TPOBOJHTE CAMOCTOATENBHO HEC/IOMKHBIE J0Ka3aTelbCTBa
MaTeMaTH4YecKuX (aKTOB, BLICTPAWBATE APTYMEHTAUHIO, MPHBOAMTD
MPHUMEPLI H KOHTPIIPHMEPHI, 000CHOBBIBATL COOCTBEHHBIE PACCYKIICHHA,
BEIOHpaTE crnocod pemeHHs y4ueOHOH 3aJavd (CpaBHHBATh HECKOJIBKO
BAPDMAHTOB pelIeHUs, BuIOMpaTs Hauwdosiee NOAXOMAIMIE ¢ yuéroMm
CAMOCTOATENILHO BbIJIEIEHHBIX KPUTEPHEB).

ba3oBble HCCIe10BATE/ILCKHE IeHCTBHA:

MCIIOJIL30BATE BOINPOCH KaK WCCIEN0BATENLCKHI HHCTPYMEHT TMO3HAHUS,
chopMynHpOBaTE BOMPOCHL, (HKCHPYIOIIHE NPOTHBOPEYHE, Mpo0IeMy,
CAMOCTOSTENILHO  YCTAHABIMBATE HCKOMOE M JaHHoe, (hOpMHpPOBATH
FHIIOTE3Y, apryMEHTHPOBATE CBOKO MO3UIIMI0, MHEHHE;

NPOBOAWTE MO CAMOCTOATEIBHO COCTABICHHOMY TUIaHY HECIIOKHBIH
IKCHEPHUMEHT, HEDOJILIIOE UCCIIEIOBAHHE 110 YCTAHOBJIEHHMIO oco0eHHOCTEN
MAaTeMaTHYeCKOT0 00BeKTa, 3aBUCHMOCTEH 00BEKTOB MEXK1Yy CODOI;
CaMOCTOATENILHO (hOPMYIHPOBATE 0DOOIICHUS M BBIBOBI TI0 PE3y/ILTATAM
NpOBeIEHHOTO HaOMIOJAeHHA, HMCCIeJOBAHHA, OIEHHBATH JOCTOBEPHOCTH
MOJYHEHHBIX PE3YIbTAaTOB, BRIBOIOB U 0000IIIEHHI;

MPOrHO3HPOBATE BO3MOKHOE pa3sBHTHE IIpOllecca, a TaKKe BbIJABHIATH
NpeanonoKeHNHd O ero pa3BUTHH B HOBBIX YCIIOBHSAX.

Pabdora ¢ nngopmanneii:

BBIABIIATE HEJOCTATOYHOCTE H  M30BITOYHOCTH HHGMOpPMAaLHH, JaHHBIX,
HEOOXOIUMEBIX 171 PElIeHHs 3a1a4H;

BBIOMpaTh, AHAJIM3ZHPOBATE, CHCTEMATH3HPOBATE W  HHTEPIPETHPOBATH
HH(pOpMALHIO pa3IMYHBIX BHIOB H (JOPM TIpeICTaBICHHS;

BeIOMpaTeE (OopMy TIpeAcCTaBIeHHA WHGOPMAIMH W WUIIOCTPHPOBATE
pellaeMele  3ajayd  CXeMaMH, uarpaMMmamH, HWHOH rpadukoil M HMX
KOMOHHALIHAMH;

OLIEHMBATE HAAEKHOCTE HH(MOPMALMM 110 KPHTEPHAM, [PELIOKEHHBIM
yYUTeleM WIH chpopMyTHPOBAHHBIM CAMOCTOATENBHO.,

K{]MM}'HHKHTHBHBIE YHHBEPCAJNBHBIC }"-IEEHB]E MelcTBHA:

BOCIIPHHUMATE H (POPMYIIHPOBATE CYAKJECHHUS B COOTBETCTBHM C YCIOBUAMH
H LeIAMH 00IleHHs, ACHO, TOYHO, TPaMOTHO BbIPAKaTh CBOIO TOUKY 3peHHs



B YC'I'HI':IK H MHCBMEHHEBIX TEKCTax, JAaBaThk MOACHEHHA 110 XG,.!I}’ pﬁIIIﬂHHH
3a/1a4H, KOMMEHTHPOBATE MOJIyYeHHBIH pPe3ybTar;

B X0Je 00CY:KICHHs 3a70aBaTh BOMPOCH 1O CYIIECTBY 00CY/KIaeMOii TEMBI,
npoOieMel, pelaeMoii 3a1aun, BhICKa3bIBATh HJIEH, HAIlEJIEHHBIE HA MOHCK
pellieHHs, COMOCTaBIAThL CBOH CYKAEGHHA C CYKIECHHAMH JpPYTHX
YYaCTHHKOB [Hasiora, oOHapy:KMBaTh PasjH4YHe M CXOJCTBO MMO3HIHH, B
KOppeKTHOH (hopme (popMyTHpOBATE pa3HOTIIACHA, CROH BO3PAKEHN;
MPEACTABAATL  PE3y/AbTaThl  PELICHHA  3a1a4d,  JKCICPHMCHTA,
MCCIIe/IOBaHMS, IPOEKTA, CAMOCTOATE/ILHO BRIOHPATE (JOPMAT BRICTYIUICHHSA
¢ yu4€TOM 3a/1a4 Npe3eHTalul H 0coOeHHOCTeH ayTHTOPHH;

MOHUMATh H HCII0/1b30BATh IPEUMYIILECTBA KOMAHIHOH M HHMBHYalbHOH
pabOTBI NIPH pellIeHHH YUeOHbIX MaTeMAaTHUYECKHX 3a/1ay,

MPHHHUMATh LC/Ib COBMCCTHOH JICATCILHOCTH, IJIAHMPOBATh OPraHH3ALMIO
CcOBMeCTHOH paloThl, pacnpenensTs BHIb padoT, JIOroBapHBaThCH,
o0cykaaTh Mpouecc M pe3yabTaT paboTel, 0000IIaTh MHEHHS HECKOIbKHX
JIOJICH;

yyacTBOBaTk B TIpynnoselx (opmax paborel  (oOcyxjaeHus, obOMeH
MHEHHSAMH, MO3TOBBIC IITYPMbl H JPYTHE), BBINOIHATH CBOIO 44aCTh pabOThI
H KOOPJAMHMPOBATH CBOM JEHCTBHA ¢ JIPYTHMH 4JI€HAMH KOMaH]IbI,
OLIEHHBAaTh KauecTBO CBOET0 BKJIaJa B OOILIHI NPOAYKT MO KPHTEPHAM,
chopMyIHPOBAHHBIM YHACTHHKAMH B3aHMOJCHCTBHSL.

PeryasiTHBHBIEe YHHBEpCAILHBIE YUeDHbIe IelcTBHS

Camoopranmsaumsi:

CaMOCTOATETBHO COCTABJIATH IJIAH, AITOPHTM pElIeHHs 3afgauu (WIH ero
4aCcTh), BBLIOMpATE crocod pemeHus ¢ yuyéroM HMEIOIIMXCH PECYpPCoB W
cOOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpOBaTh W  KOPPEKTHPOBATh
BapPUAHTHI PEUICHUH ¢ YMETOM HOBOIT HHBOpMAIHH.

CHM{}HGHTP{IJ] b, IMOLITHOHAJILH bl HHTE/LIEKT:

BJIaJIeTh CMocodaMH caMONPOBEPKH, CAMOKOHTPOJIS MpoLlecca H pe3ynbTaTa
pelIeHHs MaTeMaTHYECKOM 3a/1a4u;

Mpe/BUIETh TPYAHOCTH, KOTOPLIE MOTYT BO3HUKHYTE NPH PelIEHHH 3a/1auH,
BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb HA OCHOBE HOBBIX OOCTOATENBCTB,
HaMIEHHBIX OIIHMOOK, BLISIBIEHHBIX TPY/HOCTEH;

OLIEHHBaTh COOTBETCTBHE pe3yNbTaTa AeATelIbHOCTH MOCTABIEHHOMH LeNH H
YCIOBHAM, OOBACHATL MPHYHHBI JOCTHHKCHHS WIH HEIOCTHIKCHMS LIEH,
HAXOHTh OIIHOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJ/IbTATDI



K koniy obyuenus B 5 Kiaacce oOydarolMiCsA IMOJYYHT Cleaylolue
MpeAMEeTHEIE Pe3yIbTaThI:

Unc/1a ¥ BBIMHC/ICHHUS

[Tornmate ®W  NPaBHIBHO  YNOTPEONATE  TEPMUHBI,  CBA3AHHBIE ¢
HATYpPaJIbHBIMH YHCIIaAMH, OOBIKHOBEHHBIMH U IeCATHYHBIMH JIPOOSMH.

CpaBuuBaTh MW YIOPAJ0YMBATE HATYpalibHbIE 4MCIa, CpaBHUBATHL B
NpoCTEHIIHX cy4dasX 0OBIKHOBEHHBIE APO0H, JeCATUYHEIE IPOOH.

CoOTHOCHTE  TOYKY Ha  KOOPAMHATHOH  (YMCIOBOI)  npamoi ¢
COOTBETCTBYIOIIMM €H YHCJIOM W W300paxkaTk HaTypallbHbIE YHClIa TOYKAMH Ha
KOOPAMHATHOH (YHCIIOBOMH ) MPAMOH.

Beinonauars  apupmerHyeckue JCHCTBHA ¢  HATYpPaJbHBIMH  YHCIAMM, C
0OBIKHOBEHHBIMH JIPODSAMH B MPOCTEHILNX CIydasX.

BEINOMHATE NPOBEPKY, NPUKHAKY PE3yIbTaTa BHIYHCICHHI.

OK]}}'I‘JIH']'I: Hﬂ'l'}’paththﬂ HHCIA.

Pemienne TeKcTOBBIX 32124

Pemars TekcToBble 3agaud apupMETHHYECKHM CnocodOM M ¢ TMOMOMIBIO
OpPraHU30BaHHOI0 KOHEYHOTO repedopa BeeX BO3MOKHBIX BAPHAHTOB.

Pemarts 3agaum, coiep:kampe 3aBHCHMOCTH, CBS3BIBAOLINE BEIHYHHBL
CKOPOCTh, BpeMsl, PacCTOAHHE, 1IEHA, KOJIHYECTBO, CTOMMOCTD.

Mcnons30BaTe KpaTKHe 3alMCH, CXEMBI, TaOIulbl, 0003HA4YEHHA TIPH
PELICHHH 3a/1a4.

[lonk3oBaThCsi  OCHOBHBIMH  €IMHHIIAMH  W3MEPEHHA: I1€HBI, MAcChl,
paccTOsIHHUA, BPEMCHH, CKOPOCTH, BhIpaKaTh OJHH E€IMHHIIEI BEIWYHHBI Hepe3
JIpyTHe.

M3Bnexkath, aHanM3UPOBaTh, OLEHHBATh MH(OPMAIHIO, NPEICTABICHHYIO B
Tabnuue, Ha CTOAOYATON auMarpaMMe, HWHTEPIPETHPOBAThL IPEACTABICHHBIC
JIAHHBIE, HCITOJIBL30BAaTh JAaHHbIE TIPH PEIIEHUH 3a/a4.

Haransiinas reomerpus

[Tonk30BaTECH reOMETPHYECKUMH TOHATHAMM: TOYKA, TIpsIMas, OTPE3okK, JIyd,
VIOJ1, MHOTOYTOIEHHK, OKPYKHOCTh, KPYT.

[IpuBoauTs NpUMEpPH OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOMMX (opMy
H3YYEHHBIX TEOMETPHUYECKHX PUTYP.

Mcnons30BaTe TEPMHHOIOTHIO, CBA3aHHYIO C YIIAMH: BEepIIHHA, CTOPOHA, C
MHOIOYTOJIbHUKAMH: YI'0Jl, BEpIIHHA, CTOPOHA, JAMAroHallb, C OKPYKHOCTBIO:
paanyc, THaMeTp, LUeHTp.

M300paxkars M3yyeHHBIE TEOMETpHYECKHE (Uryphl Ha HEIHHOBAHHOH M
KJIETYaTOH OyMare ¢ MOMOIBLIO IMPKYIIA H THHEHKH.



HaxoauTh JUIMHBI OTPE3KOB HENOCPEJACTBEHHBIM HM3MEPEHHEM € TOMOIILIO
NHHEHKH, CTPOUTH OTPE3KH 3aJaHHOH [IHHBI, CTPOHUTE OKPYKHOCTEH 3aJaHHOTO
paanyca.

Hcnons3oBaTe cBOHCTBA CTOPOH U YIIIOB NMPAMOYTOJIBHUKA, KBajpaTa /s HX
MOCTPOEHH, BEIYHCIICHHS TJIONIAAH U MIEPUMETpa.

BeiupcasaTs nepuMmeTrp W IUIOIAAL KBajpara, NpAMOYrolibHHKa, (uryp,
COCTABIIEHHBIX W3 NPAMOYTOIBHHUKOB, B TOM uHclie (Guryp, n3o0pam€HHBIX Ha
KJaeT4aToi dymare.

[Tonk30BaTECH OCHOBHBIMH METPHYECKHMH €/IHHHIIAMHM H3MEpPEeHHs JUIHHBI,
TMI0111A/1H; BRIPAXKATh OJIHH €IHHHIILI BEJIMUHHEL Yepe3 JIpyTHeE.

Pacnosnasare napautenenunesn, Ky0, HMCNONBL30BaTH  TEPMHHOJIOIHIO!
BepuinHa, pedpo, rpaHb, W3IMEPEHHsA, HAXOJWTH HM3MEpPEHHs MNapanielenune/a,
KyDa.

Berumcnare odbéM KyDa, napajuielenurena 1o 3ajaHHbIM  H3MEPEHMSIM,
MOJIL30BaTLCA AMHUIIAMH H3MEpPEHH 00bEMa.

Pelnath HecaoKHbIE 3a7a4d HA M3MEPEHHME T'€OMETPHYECKHX BEJIMYMH B
NPaKTHYECKHX CHTYALHAX.

K xonmy oOydenus B 6 Kiaacce oOyvalOUIMiiCAs MOMYYHT CIEAYIOLIHE
[peIMETHBIE Pe3Yy/ILTaThl:

Yucna v BbIYHCIEHHS

3HaTh ¥ MOHMMAThL TEPMHHBI, CBA3AHHBLIC C PA3JIM4YHBIMH BUIAMH HHCET H
criocobaMH WX 3alucH, MepeXoJHTh (eClH 3TO BO3MOKHO) OT OJHOH (OpPMEI
3aMMCcH YUCaa K pYroii.

CpaBHMBaTL M YNOPSJIOYMBATE LEBIE YHCIA, OOBIKHOBEHHBIE M JIECATHYHbIE
Jpo0H, CpaBHHBATEL YHCIA OJJHOTO H Pa3HBIX 3HAKOB.

BuInonanaTs, coueras YCTHBIE W NMHCbMEHHBIC TPUEMBI, apupMeTHHECKHEe
JIeficTBHS ¢ HATYpaJbHBIMH W LENBIMM  4YHCJIaMH, OOBIKHOBEHHBIMH H
JeCATHYHBIMH APO0AMH, MOM0KHTEIBEHEIMH U OTPHLIATEILHEIMH YHCIaMH.

BeIuncasaTh 3HAYEHHMA YHCIIOBBIX BBIPAXKEHHH, BBINOJHATE TNPHKHIAKY M
OLIEHKY pe3ylbTaTa BBIUYMUCIEHHI, BBINOMHATE Mpeo0pa3oBaHus UYHCIOBBIX
BBIPA/KCHHI HA OCHOBE CBOMCTB apH(IMETHUECKHX ICHCTBHI.

COOTHOCHTE TOYKY Ha KOOPJAHHATHOH MNpsAMOH C COOTBETCTBYHOIIHUM eH
YHCIOM M H300pa)kaThb 4YMCIa TOYKAMH HA KOOPAMHATHOII NpAMOI, HAXOIWTh
MOLYJIb YHCTIA.

COOTHOCHTE TOYKH B MPAMOYTOILHOI CHCTeME KOOPAMHAT C KOOPJAHHATAMH
ITOH TOYKH.

OKpyrisTe 1elible YHCeiIa M JIeCATHYHBIE JpoOH, HAXOJHTH NMPHOIHKEHHS
YHCEN.

YucaoBbie H 0YKBEHHbIE BBIPAKEHHHA



ITonumare u yIIUIpEﬁJIH'I'h TEPMHHEI, CBA3AHHEIC C 3alTHCEID CTCIICHH 4MCIIa,
HAaXO/UTk KBAJpaT M KyO 4MClla, BBIYHCIATE 3HAYEHHS YHMCIOBBIX BhIPAXKECHMI,
COICPKALIMX CTEICHH.

[Tone3oBaTecs MpH3HAKAMM JIETMHMOCTH, PAcKIa/bIBATh HATYpalIbHBIE YHCIIA
Ha MPOCTHIE MHOKHTEIIH.

[TonpsoBaThes MacTabom, COCTABIATE PONOPIMH H OTHOILIEHHS!.

Menons3osate OYKBEI Ui 0003HAYEHHS YUCEIl [IPH 3aMTMCH MaTeMaTHYeCKHUX
BBLIP@KCHHIA, COCTABIATh OYKBCHHBIC BbIPAKCHHA U (POPMYIIbI, HAXOANTL 3HAUCHHA
OYKBEHHBIX  BBIPaKEHHH, OCYHIECTBIIAS  HEOOXO/HMBIE  IOJICTAHOBKH W
npeoOpa3oBaHus.

HaxonuTh HeH3BeCTHBIH KOMIIOHEHT PaBEHCTBA.

Pemienne TeKcTOBBIX 3a/1a4

PeriaTh MHOTOIIATOBBIC TEKCTOBBIC 3a1a49H apH(QMETHIECKHM CTIOCOOOM.

Pemars 3ajladyd, CBA3ZAHHEBIC C© OTHOIIEHHEM, NPONOpHHOHAUTEHOCTERD
BEJTMYHH, IPOLIEHTAMH, PelllaTh TPH OCHOBHBIE 3a/1a4H Ha APOOH U MNPOLEHTHI.

Pemate 3amaum, cojepiKallne 3aBHCHMOCTH, CBA3bIBAIOIIHE BEJIHYMHDL

CKOPOCTh, BpEMS, paccTosHHe, LeHa, KOITHYECTBO, CTOUMOCTB,
NPOU3BOAUTEILHOCTb, BpeMs, 00bEM paboTel, Hcmonb3ys apupmMeTHdecKue
JEHCTBUA,  OLEHKY, TNPHKHIKY, TOJIb30BATLCA  €IAMHHMLAMH  M3MEpPEHHs

COOTBETCTBYHOIIHMX BEITHYHH.

CocraBiaTh OYKBEHHBIE BBIPAKECHHS 110 YCIOBHIO 3a1a4H.

M3enekats wuH(pOpMaLMIO, TpeacTaBIeHHYH B TaldnMiax, Ha JIHHEHHOH,
CTONOYATOH WM KPYrOBOH guarpaMmax, HHTEPIPETHPOBATH MPEICTABICHHBIE
JIaHHBIE, HCTIOJIB30BATh JAHHBIE [IPH PEIIEHHH 3a/1a4.

[IpencrapnaTe HHGOPMAIIHIO C MTOMOIIBI0 Ta0JIKII, THHEHHOH W cToNIO4YaTOM
JHATPAMM.

Harasianas reomerpusi

[IpuBoauTE TpUMeEpPbl OOBEKTOB OKPYKAIOIIET0 MHpPA, HMEHOMHX (opMy
H3Y'—I¢HHI:IX I'ﬂﬂMﬂ'IpH'—lﬂCI{HK [TOCKHX H IlpUC'I'paHC'I'BEHHhIK (l]IrlI'Zg('pE IIpHMEphI
PaBHBIX H CHMMETPHYHBIX QHTYP.

M3o0pakare ¢ TNOMOMIBIO LHPKYIA, JTHHEHKH, TPAaHCIOPTHpa Ha
HEJIHHOBAHHOH W KieTdaroil OyMare W3y4YeHHBIE IUIOCKHE TIeoMeTpHYecKHe
(hUrypBl B KOHPUTYPAITHH, CHMMETPHYHBIE (hUTYPBI.

[Tonb3oBaThCst  reOMETPHYECKMMHM  NOHATHAMM:  paBeHcTBO  (puryp,
CUMMETPHS, MCHOJIB30BATE TEPMHHOIOTHID, CBA3AHHYHD C CHMMETpHEH: OcCh
CHMMETPHH, LICHTP CHMMETPHH.

HaxoauThk BENMYHHBI YIJIOB H3MEPEHHEM C [OMOIIBI0 TPaHCIOPTHPA,
CTPOMUTE YTJIbl 3aJaHHOMH BETHYMHBI, NTOIL30BATLCA MIPH PELIEHHH 3a7a4 IpaaycHOil



MEPOH YIJIOB, PaclO3HABATE HA YEPTEKAX OCTPBIH, NPAMOI, pasBEPHYTHIH H TYIIO0H
VIIIBI.

BeuucaaTs AMMHY JIOMaHOH, NEPHMETP MHOTOYTOJBHHKA, TMOJIb30BATHCH
eJMHHULIAMH HM3MEPEHUs JUIMHBI, BBIPAXKATH OJHH €JIHHHILI U3MEPEHHUS JUIMHBI
uepes ApyrHe.

HaxoauTh, HCNOABL3YS YePTEKHBIE HHCTPYMEHTBI, PACCTOAHMA: MEWKLY JBYMS
TOYKAMH, OT TOYKH JI0 MPAMOH, JUIMHY ITYTH HAa KBAJPaTHOH CeTKe.

Berupcnars  mnomanas  (Uryp, COCTABICHHBIX W3 TPAMOYIOJBHHUKOB,
HCIIONIB30BaTh  pa30MeHHe Ha  NPAMOYIOJIbHHKH, Ha  paBHbIE  (HUIYpPBI,
JOCTpauBaHHE [0 MNPSIMOYTOJbHHKA, T[OJb30BaThCA OCHOBHBIMH eIHHHIIAMH
H3MEPEHHS IJIOMIAAM, BBIPAKATL OJIHM EIAMHHMLIBI M3MEPEHHs IUIOWAIAM Yepes
JIPYTHE.

PacnosHaBate Ha MOAETAX M M300paKCHHAX MHPAMHIY, KOHYC, LMJIHHIP,
MCIIOJIB30BATh TEPMUHOJIOTHIO: BEPIIHHA, pedpo, IrpaHb, OCHOBaHHE, pa3BEPTKA.

M300paxkare Ha KneT4aTol OymMare npAMOYTOJIbHBIH Mapasienenunel.

Breruucaars 00bEM NpAMOYTOIBHOIO Napauienenunena, Kyda, nois3oBarscs
OCHOBHBIMH €JHHHIIAMH H3MepeHHs 00bEMa;

Peliate HecnoKHBIE 3a7a4M HA HAXOMKICHHE TCOMETPHYCCKHX BE/IMYHH B
NPAaKTHYECKHUX CUTYAIHAX.



TEMATHYECKOE IIJIAHUPOBAHHE
5 KJIACC

HaunmeHnoBanne pasie/ios H TeM
NporpamMmmel

Ne i/

Harypaneueie yncna. leiictens ¢

HATYPAIEHBIMH YHCIAMH

Harnsanas reomerpus. JIluuuu Ha
MIOCKOCTH

OORIKHOREHHBIE JIpoGH

Harnaagnas reo METPHA. Mu OroyroJIbHHKH

Hecatuunsie apodn

Harnapanas reomerpus. Tena u Gurype B
MPOCTPAHCTRE

[losTopenne u obodieHHE

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

Koanuecreo 4acop

Beero paboTkl
43 4
12
48 4
10
38
9
10 1
170 9

Konrpoikusie

IpakTHueckHe
padoTkl

DIEKTPOHHBIE
(undposbie)
obpazoBaTelbHbIE

pecypebi

bubnuorexa LHOK
https:/m.edsooaw/ 7413 1ce

Butmiorexa [TOK
https://m.edsoo /7413 lce

bBubnuoreka [IOK
https://m.edsoo. w7413 1 ce
budnuotexa LIOK
hitps://m.edsoo w7413 1 ce
butmiorera LHOK
https://m.edsoo.ru/ 7413 1ce

bubnworexa LHOK
https://m.edsoo.rw/7Tf4131ce

budtnuoreka LIOK
https:/m.edsoo w7413 1ce




6 KJIACC

Hanmenosanue pazieaos H TeM

Ne n/m

NPOrpaMmmMbl

1 HarypaneHsie uncna

) Harnaanas reomerpus. lpaveie na
TIOCKOCTH

3 Hpotmn

4 Harnaanas reomerpus. CuMMeTpHa

5 Bripaxenus ¢ Oyksamu

6 Harnannas reomerpua. @urypel Ha
MJIOCKOCTH

7 [TonomuTenbHbie H OTPHILATEIBHBIE YHCTA

8 [Tpejcrasnenue JaHHbIX

9 Harnapnaa reomerpus. QUrypel B
NpoCTpaHCTBE

10 [TorTOpenue, obobmenne,

CHCTEMATHIAIHA

OBUIEE KOJIMMECTBO YACOB 110 ITPOI'PAMME

KoanvuecTeo uacor

Beero

30

32

14

40

20

170

KourpoibHbie
padoTh

Ipakruyeckne
patoThI

DNeKTpOHHBIE
(undpoebie)
obpazoBaTelbHbIE
PeCYpChI

bBubnunorexa [IOK
https://m.edsoo.rw/7T414736

butnunoteka LIOK
hitps://m.edsoo.rw/ 7414736

butnuorexa HOK
https://m.edsoo.rw/ 7414736
Bubnuorexa LOK
https://m.edsoo.rw/7T414736

Bubnuoreka LHOK
https:/m.edsooaw/ 7414736

butnuorexa LHOK
hitps://m.edsoo.rw/ 7414736

Eubnuorexa [TOK
https://m.edsoo.rw/7Tf414736
Bubnuorexa LHOK
hitps://m.edsoo.rw/ 7414736
butnnotexa LIOK
hitps://m.edsoo.ru/ 7414736

Bubnnorexa [TOK
https://m.edsoorw/7f4 14736







