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NOACHUTENBbHAA 3ANMUCKA
MpuopuTETHLIMK LieNsiMM 0by4eHnss MaTeMaTuke B 5—6 knaccax siBnsitoTcs:



e [IpoaoJiKeHune (bOpMI/IpOBaHI/IFI OCHOBHbIX MaTeMaTU4eCKUX MOHATUM (‘-II/ICJ'IO, BEIMM4nNHa,
reomeTpuyeckad cbmrypa), obecneumBaroLLNX npeemMcrtBeHHOCTb U1 MNepcCrnekKTMBHOCTb
MaTeMaTn4eckoro OGpGSOBaHVIFl o6yqa+ou.|,|/|xc;|;

e pa3BuUTne MHTENNEeKTyallbHbIX n TBOPYECKUX cnocobHocTen o6yqal0|.u,mxc;|,
no3HaBaTeflbHOM aKTMBHOCTU, UCCreaoBaTenbCKUX ymeHvu7|, MHTEpPECa K W3YYHEeHUIo
MaTeMaTUKH,

e [oaBeaeHune o6yqarou_w|xc;| Ha AOOCTYynHOM And HUX ypoBHE K OCO3HaHUKO B3aMMOCBA3U
MaTeMaTuKn N OKpy>Karuwiero Mmpa,

. CbOpMI/IpOBaHVIe (byHKLl,MOHaJ'IbHOI7I MaTeMaTU4eCKOn rPaMoTHOCTU. YMEHNA pacno3HaBaTb
MatemaTmyeckne obbekTbl B pealnbHbIX XN3HEHHbIX CUTyauUAX, NMPUMEHATb OCBOEHHbIE
YMEHUA ONnA pelleHNA NPakTUKO-OPUEHTUPOBAHHbIX 3adad, UHTepnpeTnpoBaThb NoJy1y4YeHHblIe
pesynbraTbl U oUueHNnBaTb NX Ha COOTBETCTBUE I'IpaKTI/I‘-IeCKOI7I cutyauun.

OcCHOBHblE NWHUK cogepXxaHua Kypca MateMatukm B 5—6 knaccax — apudpmetTmyeckas wu
reomeTpuyeckasi, KoTopble pa3BuBaltOTCA NapanfenbHo, Kaxaasi B COOTBETCTBUN C COBCTBEHHOM
NOMMKOW, OOHAaKO, He He3aBUCMMO OAHa OT OpYyrorM, a B TECHOM KOHTaKTe W B3aMMOOEWCTBUW.
Takke B Kypce mMatemMaTUKum NpoucxoamuT 3HAKOMCTBO C afieMeHTamu anrebpbl n onucatesibHON
CTaTUCTUKW.

N3yveHne apudmeTnyeckoro matepmana HadmHaeTca co cuctemMatmsaumm U pasBuUTUS 3HAHUIW O
HaTypanbHbIX YUcrax, MOSMyYEHHbIX Ha YpPOBHE HayanbHoro obuiero obpasoBaHus. pu 3TOM
COBEpPLLEHCTBOBAHNE BbIYUCINTENBHON TEXHUKM U (DOPMMPOBAHME HOBbLIX TEOPETUYECKMX 3HAHWUN
COYeTaeTCa C pPa3BUTMEM BbIYUCIIUTESNIbHOW KYNbTYypbl, B YaCTHOCTM C OBy4YeHueM npocTenLnm
npuémMam nMpUKUOKA W OLEHKM pesynbTatoB BblYMCNeHun. W3ydeHne HaTypanbHbIX 4ucen
npogosnkaeTcs B 6 knacce 3HaKOMCTBOM C HayaribHbIMU MOHATUAMU TEOPUN OENTUMOCTM.

Hayano n3y4yeHns oObIKHOBEHHbIX U OECATUYHBIX Apoben oTHeceHO K 5 knaccy. OTo nepBbIn aTan
B OCBOeHWW Opobein, korga npoucxXoauMT 3HAaKOMCTBO C OCHOBHbIMU MAEAMMU, MOHATUAMU TEMbI.
Mpn atom paccmoTpeHne OObIKHOBEHHbLIX Apoben B MONMHOM OObEME NpeallecTBYET U3YYEHMUIO
AeCATUYHBbIX Apoben, YTO uenecoobpasHO C TOYKU 3PEHUSA JTIOTUKN UITOXKEHUS YMCITOBOW FUHUM,
Korga npasuna OencTtBUA C AeCATUYHbIMKM OpOBSAMM MOXHO OBOCHOBATb YXe W3BECTHbIMU
anropuTMamMu BbINOMNHEHUS AeACTBUA C OBbIKHOBEHHbIMU ApOo6siMnU. 3HAKOMCTBO C AECATUYHBbIMU
ApobsaMKN pacLIMpUT BO3MOXHOCTM AN MOHUMaHMSA oby4alowmMmUca NPUKNagHoro NpUMeHeHus
HOBOW 3anvcu Npu n3yyeHun gpyrmx npegMeToB U Npu NnpakTM4eckom nucnonb3osanun. K 6 knaccy
OTHECEH BTOPOW 3Tan B M3yvyeHun Opoben, rae npoucxoguT COBEPLUEHCTBOBAHME HaBbLIKOB
cpaBHeHUs U npeobpasoBaHuss Opoben, OCBOEHWE HOBbIX BbIYUCINTENbHBIX anropuTMOB,
OTTaYMBaHME TEXHUKU BbIYUCIIEHUW, B TOM YUCrie 3HAYEeHWn BbIPAXEHWUW, copepXawmnx u
OObLIKHOBEHHbIE, U AeCATUYHble OpOoOu, YCTAHOBMEHWE CBA3EW MeXay HUMMK, paccMOTpeHue
NPUEMOB peLLeHns 3agady Ha gpobu. B Havane 6 knacca npoucxoguT 3HAKOMCTBO C MOHATUEM
npoueHTa.

OCOBEHHOCTBIO U3YYEHUSA MOSNOXKUTENBbHBLIX U OTPULATENbHbBIX YMCEN SABNAETCA TO, YTO OHU Takxe
MOryT paccmaTtpuBaTbCsd B HeCKONbKO 3TanoB. B 6 knacce B Havyane u3yyYyeHUa TeMbl
«lMonoxuTtenbHble U oTpuuaTtenbHble Yucna» BbigenseTca noarema «Llenble yvicnay», B pamkax
KOTOPOM 3HAaKOMCTBO C OTpuuaTtefbHbiMM Yucnamm n AeACTBUSMU C  MNONOXUTEMNbHLIMU U
oTpuuaTernbHbIMX YMCnamMm NPOUCXOOUT Ha OCHOBE coAepXaTenbHoro noaxoda. ATO NO3BONSAET
Ha [JOCTYMHOM YpPOBHE MO3HaKOMUTb OOyYalLUXCa MNPaKTUY4ECKM CO BCEMWU OCHOBHbLIMU
MOHATUSMU TEMbl, B TOM 4MCMe U C MNpaBuilaMu 3HaAKOB MNPWU BbIMNOMHEHUM apuPMETUYECKNX
aencteunin. IsyyeHne paumoHarnbHbIX YNCEN Ha 3TOM He 3aKOHYMTCS, a Byaet NpoAomKeHO B Kypce
anrebpbl 7 knacca.

Mpn obyyeHuM peLleHnto TEKCTOBbIX 3adad B 5-6 knaccax ucnonb3ykTcs apudmeTnyeckme
npuémbl pelueHus. MNMpn oTpaboTke BbIMUCANTENBHLIX HABLIKOB B 5—6 Knaccax paccmatpuBatoTcs
TEKCTOBblE 3aJayum cregyolwmx BUAOB: 3a4a4M Ha OBWKEHNE, HAa YacTu, Ha MOKYNKW, Ha paboTy u
NpOn3BOAUTENBHOCTb, HA NPOLEHTbLI, HA OTHOLWWEHUA u nponopuun. OByyalLmnecs 3HaKOMATCH C
npuémamm peweHns 3agad  nepebopom BO3MOXHbBLIX BapuaHTOB, Yyyatca pabortatb ¢
WMHopmaumnen, npeacTaBneHHon B popme T1abnuuy nnm guarpamm.

B  nporpamme  y4ebHoro kypca  «MaTtematmka»  NpeaycMOTpeHO  popMMpoBaHuE
nponegeBTUYECKMX anrebpavyeckux npeacraBneHvin. bykBa kak CMMBOM HEKOTOPOro 4ucna B
3aBMCUMOCTU OT MaTemMaTU4ecKoro KOHTeKCTa BBOAWUTCA NocTeneHHo. bykBeHHaa cumBoOnvka



LUMPOKO MCMNONb3yeTCs NPeXae BCEro Ang sanncu odLmx yTBepXXaeHnn n npeanioxxeHnmn, gopmyn,
B YACTHOCTM ANSA BbIYUCIEHNS FTEOMETPUYECKUX BEMMYUNH, B KAYECTBE «3aMecTuTensa» yucna.

B nporpamme y4ebHoro kypca «MaTemaTvka» npeAcTaBneHa HarnsagHas reometpus,
HanpaeneHHasa Ha pa3BuTMe 0bpasHOro MbIWEHUS, MNPOCTPAHCTBEHHOIO BOODBpPaXKeHUs,
n3obpasnTenbHbiX YMEHUN. 3TO BaXKHbIA 3Tan B U3yYEHUN reOMETPUN, KOTOPbIA OCYLLECTBMASIETCA
Ha HarnagHo-NpakTMYEeCKOM  YpOBHE, OMMpaeTcsl Ha  HarnggHo-obpasHoe  MblwneHue
obyvarowmxca. bonblwas ponb OTBOAUTCS NPaAKTUYECKOW OEATENbHOCTU, OMNbITY, SKCMEPUMEHTY,
mogenupoaHuio. Obyvarowmecss 3HaKOMSTCA C reoMeTpuyeckuMn urypamm Ha niocKocTy n B
NPOCTPaHCTBE, C NX NPOCTENLUMMUN KOHUIypaLmamMm, ydaTcs nsobpaxarb UX Ha HENTMHOBAHHOM M
knetyaton Bymare, paccMaTpuBaloT UX NpocTenime CBOMCTBa. B npouecce nayyeHus HarnggHou
reoMeTpuM 3HaHWS, NOofyYeHHble O0y4YarLWMMUCS Ha YPOBHE HadanbHOro obuiero obpasoBaHus,
CUCTEMATU3NPYIOTCS U PacCLUMPSAIOTCA.

CornacHo y4yebHoMy nnaHy B 5—6 knaccax nsy4yaeTtcst MHTerpupoBaHHbI npeameT «MaTtematukay,
KOTOPbIN  BKMOYaeT apuMETMYECKUn MaTepuan W  HarmagHyl reoMeTpulo, a Takke
nponegeBTUYECKME CBefeHMs u3  anrebpbl, 3NeMeHTbl JOrMKM W Hadyana onucaTenbHOM
CTaTUCTUKMN.

Ha unayyeHue yvyebHoro kypca «MatemaTtuka» otBogutcs 340 vacos: B 5 knacce — 170 vacos (5
YacoB B Hefenw), B 6 knacce — 170 yacos (5 4acoB B Hegent).

COOEPXAHUE OBYYEHUA

5 KINACC

HatypanbHble uucna u Hynb. HaTtypanbHoe uucno. Psg HaTypanbHbix udmcen. Yucno O.
N306pakeHne HaTyparnbHbIX YACEN TOMKaMU Ha KOOpAMHATHOM (YMCNOoBON) NpsiMOn. No3numoHHas
cuctema cuucneHus. Pumckas Hymepaumsa Kak npumep HenosvuMOHHOW CUCTEMbI CHUCIEHUS.
HecatnyHas cuctema cuyucneHuns. CpaBHEHWE HaTyparibHbIX YUCen, CpaBHEHUE HaTyparbHbIX
yncen ¢ Hyném. Cnocobbl cpaBHeHus. OkpyrneHne HaTyparnbHbIX Yncen. CnoxeHne HaTypanbHbIX
yucern, CBOWCTBO Hyns Mpu CNoxeHun. BbluMTaHMe Kak Aencteume, obpaTHOE CROXEHMIO.
YMHOXeHNe HaTyparnbHbIX 4YMCern, CBOWCTBA HyNs U efuHuubl Npu yMHOXeHuW. [eneHue kak
aencrteme, obpatHoe YMHOXeHU0. KOMMNOHEHTbl OEWCTBUW, CBA3b Mexay Humu. [lpoBepka
pesynerata apudgmeTndeckoro nencteus. [lepemectutenbHoe U codveTaTeribHOe CBOMWCTBA
(3aKOHbI) CNOXeHUsT N YMHOXEHWd, pacnpenenuTeribHoe CBOWCTBO (3aKOH)  YMHOXEHMUS.
Wcnonb3oBaHve 6ykB [Ons ob6o3HayeHWss HEU3BEeCTHOr0 KOMMOHEHTa W  3anucu CBOWCTB
apumeTmnyeckux aencTsun. [lenurenn n KpaTHble Yyncna, pasrnoxeHne Ha MHoxuTenu. MNpocTble
N cocTtaBHble yucna. lMNMpusHakn genumocTtn Ha 2, 5, 10, 3, 9. [leneHue c octatkom. CteneHb C
HaTyparnbHbIM Mnokasatenem. 3anucb Ynucna B BUAE CyMMbl pa3psigHbIX crnaraemblx. Yucrnosoe
BblpaxeHue. BbluncneHne 3HayeHW YUCIIOBBLIX BblpaXXeHUN, NOPSAOK BbINOSTHEHUA OENCTBUN.
Mcnonb3oBaHMe Npu BbIYUCIEHUAX MEPEMECTUTENBHONO U coveTaTeNlbHOro CBOWCTB (3aKOHOB)
CNOXEHNS N YMHOXEHUS, pacnpeaenmTesnibHOro CBOMCTBa YMHOXEHUS.

Opo6wu. MNpeacraBneHne o gpobu kak cnocobe 3anucy vyactn BennumHbl. OBbIKHOBEHHbIE ApO6OU.
MpaBunbHbIE M HenpaBuIbHblE Apobu. CmelaHHas gpobb, npeacTtaBneHne CMeLaHHon apobu B
BMae HenpaBurbHOW AOpobu WM BblOeNeHue LUenoM 4YacTu uYucrna u3 HenpaBunbHOM Opobw.
N3o06paxeHne apoben Toukamm Ha yncnosomn npsimon. OCHoBHOe cBOMCTBO Apobu. CokpallueHne
apobGen. lMpuBegeHne papobm Kk HoBoMy 3HameHatenw. CpaBHeHne papoben. CnoxeHuve wu
BbluMTaHme gpobein. YMHOXeHne n geneHve gpoben, B3aMMHO obpaTHble apobu. HaxoxaeHue
YacTu Lenoro u uenoro no ero 4actu. [lecatnyHasa 3anncb gpoben. NpeacraBneHne gecATUYHOM
Apobu B B1uae obblkHOBEHHON. 306paxeHne ecATUYHbIX 4poben ToYKamMn Ha YMCOBOM NPSIMON.
CpaBHeHMe [ecAaTUYHbIX Opobein. ApudMeTnyeckne OEeucTBuUS C OECATUYHbIMM  ApOoBsMM.
OkpyrneHune gecaTudHbIX gpoben.

PeweHue TekCTOBbIX 3apay. PelueHne TeKCToBbIX 3agayv apumeTmyecknm cnocobom. PelleHune
nornyeckmx 3agad. PeweHne 3agad nepebopom BCeX BO3MOXHbIX BapuaHToOB. /cnonb3oBaHue
npu peweHnn 3agad tabnuy n cxem. PelweHne 3agady, cogepkalimx 3aBUCMMOCTH, CBA3bIBaOLLME
BEITMYUNHBI: CKOPOCTb, BPEMS, PacCTosaHMe, LieHa, KONMYeCTBO, CTOMMOCTb. EQUHULLI namepeHus:
Maccbl, 00bEMa, LieHbl, PacCTOSHUS, BPeMEHN, cKkopocTh. CBA3b MexXay eauHuuaMym namepeHuns



KaXxgon BenuuuHbl. PelueHne OCHOBHbIX 3agady Ha Apobu. [lpeactaBneHne AaHHbIX B BuAe
Tabnuu, ctonbyaTtbix guarpaMmm.

HarnsgHas reometpusa. HarnsgHble npeacrtaBneHns o dpurypax Ha niioCKOCTU: Touka, npsmas,
OTPEe30K, NyY, yros, JloMaHasi, MHOrOYyrosfibHUK, OKPY>XHOCTb, KpYr. Yrosn. [Npamon, ocTpbin, Tynon u
pas3BEépHYTbIN yrMbl. [nnHa oTpeska, MeTpuyeckme eguHuubl AnnHbl. [nvHa nomaHon, nepumetp
MHOroyrorieHuka. W3mepeHve n nocTtpoeHwe YrrnoB C MOMOLLbIO TpaHcrnoptupa. HarnagHele
npegcrasneHnsa o urypax Ha nioCKOCTU: MHOTOYrONbHUK, MPSIMOYTONbHUK, KBaApaT, TPeYrofbHUK,
0 paBeHcTBe huryp. M3obpaxeHne curyp, B TOM 4yucre Ha knetdyaton bymare. [locTpoeHue
KOHUrypaunmn un3 4vactem npsiMOM, OKPYXXHOCTU Ha HENUMHOBAHHOW W krnetyaton Oymare.
Mcnonb3oBaHMe CBOWCTB CTOPOH M YIMoOB NPSAMOYrornbHUKa, kBagpara. [nowaab npsaMoyronbHuka
N MHOMOYrofIbHUKOB, COCTaBSIEHHbIX U3 MPSIMOYTOSIbHUKOB, B TOM Yucre duryp, n306paxkeHHbIX Ha
knetyaton 6ymare. EguHuMubl  m3MmepeHus  nnowagu. HarnsgHele  npeactaBrieHuMst O
NPOCTPAHCTBEHHbIX  purypax: nNpAMOYrofbHbIM  napannenenunen, Kyod, MHOrorpaHHuKK.
N3o06paxkeHne npocTenmx MHOrorpaHHukoB. Pa3BépTku kyba wn napannenenunega. CosgaHue
Mogenen MHOrorpaHHuKoB (M3 Bymaru, NpoOBONOKKU, NracTunnHa u apyrnx matepuano). O6LEM
NPsSIMOYroribHOroO napannenenuneia, kyba. EaMHuubl namepeHns obbeéma.

6 KITACC

HatypanbHble yncna. Apugpmetmyeckme ENCTBUS C MHOTO3HAYHbIMU HaTypanbHbIMU YUCTIAMM.
UucnoBble BbIpaXeHUs, MNOpsgoK OEWCTBUKW, UCMNONb3oBaHME CKOOOK. lKcnonb3oBaHue mnpu
BbIYMCIIEHUSIX NEPEMECTUTENBHONO W COYeTaTeNIbHOrO CBOWUCTB CIOXEHUS W YMHOXEHUS,
pacnpeaenuTenbHOro CBOMCTBA YMHOXeHUdA. OKpyrneHue HaTypanbHbiX uucen. [Jenutenu u
KpaTHble 4yucna, Hanbonbwnin obwmn genutenb U HauMMmeHbluee obuwee kpaTHoe. [dennmocTtb
CyMMbIl 1 Npoun3BedeHus. [leneHune ¢ ocTaTkoMm.

Opobun. ObbikHOoBEHHas1 ApoOb, OCHOBHOE CBOWCTBO Apobu, cokpaweHne apoben. CpaBHeHne n
ynopsgoymBaHne gpoben. PelleHne 3agady Ha HaxoXgeHue 4acTu OT LEenoro U Lernoro no ero
yactn. [pobHoe umcno kak pesynerat geneduvs. lNpeactaBneHue gecstudHon Apobu B Buae
0ObIKHOBEHHOM APOOUN 1 BO3MOXHOCTb NpeacTtaBneHnss 06bIkHOBEHHOM Apobu B BUAE AECATUYHOMN.
[ecatnyHble gpobu u meTpudeckad cuctema mep. ApudmeTmyeckme OENCTBUS U YUCIIOBblE
BbIpaXXeHUsi C OObIKHOBEHHbIMM W OeCATUYHbIMU Apobsamu. OTHoweHue. [deneHne B AaHHOM
oTHoweHun. MacwTab, nponopuus. lNpumeHeHne nponopunin Npu peweHun 3agad. loHsTue
npoueHTa. BbluMcneHne npoueHTa OT BENUYMHBbI U BENUYUHBLI MO €€ MnpoueHTy. BbipaxeHue
NPOLEHTOB AECATUYHbIMU Apobsmu. PelleHne 3ajady Ha NpoueHTbl. BblpaXeHue OTHoLeHUs
BEMWNYMH B MPOLIEHTAX.

MonoxutenbHble N oTpuuaTesibHbIe YKucna. [lonoxnteneHble N oTpuuaTtenbHble Ynucna. Lensie
yucna. Mogynb uncna, reomeTpudeckasl MHTepnpetauus moayns ymcna. MsobpaxeHme yncen Ha
KoopauHaTHoOM npsiMon. YucnoBble NnpoMexyTku. CpaBHeHue yucen. ApudmeTmyeckne OencTems
C NOMOXUTENbHLIMA W OoTpuuaTterbHbIMKM Yncnamu. [psiMoyronibHasi cuctema KoopauHaT Ha
nnockoctn. KoopamHaTtbl TOYKM Ha NIIOCKOCTU, abcuuncca n opguHarta. lNoctpoeHune Touek n duryp
Ha KOOPAMHATHOW MITOCKOCTM.

BykBeHHble BblpaxeHus. [lpumeHeHne OykB ONA 3anuUcM MaTeMaTUYECKUX BbIPAXKEHUN W
npegnoxeHnn. CponctBa apupmeTndecknx OencTBUin. ByKBEHHbIE BbIPaXEHUSI U YUCIOBbIE
noacTaHOBKN. DByKBEHHble paBeHCTBa, HaXOXOEHWE HEW3BECTHOrO KOMMOHEeHTa. Popmynbl,
dopMynbl NepuMeTpa U nnowagM nNpAMoOyronbHUKa, KBagpata, oObémMa napannenenunega u
Kyba.

PeweHune TekcToBbIX 3aA4ay. PelueHne TEKCTOBbIX 3aday apudmMeTnydeckum cnocobom. PelleHune
norundeckux 3agad. PeweHune 3agay nepebopomMm BCeEX BO3MOXHbIX BapuaHToB. PewleHne 3apad,
cogepxalimx 3aBUCUMOCTW, CBA3bIBAOLWMX BENMYMHbLI: CKOPOCTb, BPEMS, paccTosiHMe, LeHa,
KONMYecTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTb, BpeMs, 00bEM paboTbl. EguHMUbI n3mepeHus:
MaccCbl, CTOMMOCTW, PacCTOSHUA, BpeMeHu, ckopocTu. CBA3b Mexay eauHuuamum u3mMepeHus
Kaxxgon BenuuuHbl. PelleHve 3agad, CBA3aHHbIX C  OTHOLUEHMEM, MPOMNOPLUOHAanbHOCTLIO
BEIMYMNH, NPOLEHTaMK; peLleHne OCHOBHbIX 3afdad Ha Apobu u npoueHTbl. OueHka n npuknaka,
okpyrneHue pesynbrata. CoctaBneHMe OyKBEHHbIX BbIPaXXEHUW MO  YCNOBWUIO  3a4auu.
MpencraeneHne AaHHbIX C NOMOLWbIO Tabnuy u guarpamm. CtonbyaTble Anarpammbl: YTEHUE U
nocTpoeHune. YTeHne Kpyrosbix gnarpamMm.



HarnsgHas reometpusa. HarnsgHble npeacrtaBneHns o dpurypax Ha niioCKOCTU: Touka, npsmas,
OTPEe30K, Ny4, yrosn, floMaHasi, MHOroyrosibHUK, YEeTbIPEXYrONnbHUK, TPEYrofbHUK, OKPYXXHOCTb, KPYT.
B3aumHoe pacnonoxeHuve OBYX NPsSIMbIX  Ha  MfIOCKOCTW, napasnsiefibHble  npsamble,
nepneHavKynspHole npsimble. 3mepeHue pacCTOAHWA: Mexay OBYMsl TOYMKaMu, OT TOYKM OO0
NpsMoNn, AnvHa MaplupyTa Ha KBagpaTHou ceTke. isamepeHue n nocTpoeHue YrroB C NOMOLLbHO
TpaHcnopTupa. Buabl TpeyronbHWKOB:  OCTPOYrOfbHbIA,  NPSAMOYrOfbHbIA,  TYMOYrOSbHbIN,
paBHOOeOpEHHbIA,  PaBHOCTOPOHHUW.  YeTbIPEXYronbHUK, NPUMEPbl  YETbIPEXYrONbHUKOB.
[MpsiMOyronbHUK, KBagpaT: UCNOSIb30BaHWE CBOMCTB CTOPOH, Yrnos, AvaroHaneun. M3obpaxeHue
reoMeTpuyeckux dquryp Ha HenMHOBaHHOM Oymare C MCMNonb30BaHMEM UUPKYNSA, JFUHEWNKN,
yronbHWKa, TpaHcrnopTupa. [locTpoeHus Ha knerdyatonm Oymare. [lepumeTp MHOroyronbHuKa.
MoHaTne nnowagn Qurypbl, eanHuubl nsMepeHuss nnowagn. [pubnukéHHoe usMmepeHue
nnowaan uryp, B TOM 4ucre Ha kBagpatHoum cetke. [lpubnmxkéHHoe wuaMepeHue OJvHbI
OKPY>XHOCTW, nnowiaan kpyra. CUMMeTpua: LeHTpasnbHasi, oceBad M 3epKanbHas CUMMETPUN.
[MocTpoeHne cummeTpuyHbIX duryp. HarnsgHele npeacraBneHnsa O NPOCTPaHCTBEHHbIX dourypax:
napannenenuneq, Kyb, npuama, nupamuga, KOHyC, UMNuHApP, wap u cdepa. U3obpaxeHue
NPOCTPAHCTBEHHbIX ouryp. Npumepbl pa3BEPTOK MHOFOrpaHHUKOB, LnnMHApa u KkoHyca. CosgaHue
MoZenen NPoCTPaHCTBEHHbIX puryp (M3 Bymarun, NpoBOMOKK, NAACTUNMHA U OPpYrMX MaTepuaros).
MoHaTne obbéma, eguHuubl U3MepeHuss oobéma. O6BLEM MNpsIMOYrosibHOro napannenenuneaa,
Ky0a.

NMNAHUPYEMbIE PE3YJIIbTATbl OCBOEHUA T[NMPOrPAMMbI YYEBHOIO KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBLLUEIN O O6PA30BAHUA

JINYHOCTHDIE PE3YJIbTATbI

JInyHoCTHbIEe  pe3ynbTaTbl OCBOEHMS  nporpamMmmbl  yyebHoro kKypca «Matematukar
XapakTepusyrTcs:

1) naTtpuoTMyeckoe BOCMUTaHMUE: TMPOSBNEHWEM WHTepeca K MpoOWSioMy W HacToswemy
POCCUMCKON MaTteMaTUKn, LLeHHOCTHbIM OTHOLLUEHUEM K AOCTUXKEHUAM POCCUNCKMUX MaTeMaTUKOB U
POCCUNCKON MaTeMaTU4EeCKOM LUKOSIbl, K MCNOSIb30BaHMUIO 3TUX LOOCTMXKEHUA B OPYrnX Haykax u
npuKnagHblx cgepax;

2) rpaxpaHckoe U [AOyXOBHO-HPaBCTBEHHOE BOCMWUTaHWE: TOTOBHOCTBbIO K BbINOMHEHUIO
oba3aHHOCTEN TrpaxdaHuHa W peanusauuuM ero npas, NpeacTaBleHVeEM O MaTeMaTUdecKmx
OCHOBaX (PYHKUMOHUPOBAHUA pasfnuU4YHbIX CTPYKTYP, SABIIEHUI, npoueayp rpaxagaHckoro obuiectsa
(Hanpumep, BbIOOPbLI, ONPOCHI), FOTOBHOCTLID K OBOCYXXOEHUIO 3TUYECKMX NPOobSieM, CBA3AHHbLIX C
NPaKTUY4ECKUM MPUMEHEHNEM AOCTWKEHUN HayKu, OCO3HaHWEM BaXXHOCTU MOpParibHO-3TUYECKUX
NPUHLUMUMNOB B OEeATENBHOCTU YYEHOTO;

3) TpyaoBoe BOCNUTaHWe: YCTAHOBKOW Ha akTUBHOE yyacTue B pellueHMM NpakTUYecKux 3agad
MaTemMaTU4eCKOM HanpaBfieHHOCTU, OCO3HaHWMEM BaXHOCTU MaTemaTuyeckoro obpasoBaHuUs Ha
NPOTSXKEHUM BCEWN KU3HW ONA  YCrewHOW npodeccuoHanbHON LeATeNbHOCTU U pasBUTUEM
HeobXOANMbBIX YMEHWA, OCO3HaHHbIM BbIGOPOM U MOCTPOEHWEM WHAMBUAYANbHOW TpaekTopum
0o06pa3oBaHMs W JKU3HEHHbIX MMAaHOB C YYETOM JIMYHBbIX WHTEPEcoB U OOLECTBEHHbIX
notpebHocTen;

4) a3cTeTUYEeCKOe BOCMUTaHME: CMOCOBHOCTLID K 9MOUMOHANbHOMY U 9CTETUYECKOMY
BOCMPUATUIO MaTemMaTuyeckmx OOBLEeKTOB, 3aday, PeLleHUn, pacCyXOeHWn, YMEHUI0 BUAETb
MaTemaTnyeckme 3aKOHOMEPHOCTU B UCKYCCTBE;

5) UEeHHOCTM Hay4YHOro MO3HaHWA: OpveHTauuen B AEeSATENbHOCTU Ha COBPEMEHHYK CUCTEMY
Hay4HbIX npeacTaBneHnin 06 OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTUSA 4YeroBeka, npupoabl U
obwecTBa, MOHMMaHMEM MaTEMATUYECKON HayKM Kak cdepbl 4YenoBeYecKon [OeATerbHOCTH,
3TanoB €€ pasBUTUA U 3HAYMMOCTU AN pasBUTMS LUMBUNU3AUUWN, OBMNageHWEM S3bIKOM
MaTemMaTUKM W MaTeMaTUYEeCKOW KynbTypoW Kak CpeacTBOM MNO3HAHWSA Mupa, OBMageHueM
NPOCTENLLMMWN HaBbIKaMX CCNeaoBaTeribCKOM AeATENbHOCTY;

6) dmsnuyeckoe BocnuTaHue, chopMmpoBaHME KyNbTypbl 300POBbSA U 3MOLIMOHaNIbHOrO
Onaronony4msi: rOTOBHOCTbIO MPUMEHSATb MaTeMaTuyeckne 3HaHWs B UHTEpecax CBOEro
300pOBbS, BeAeHUs 340pOBOro obpasa XusHu (30opoBoe NuTaHue, cOanaHCUPOBAHHbLIA PEXUM
3aHATUA W OTAbIXa, perynspHasa gusnyeckas akTUBHOCTb), CCOPMMPOBAHHOCTBLIO HaBblka
pedrnekcun, NpusHaHMeM CBOEro nNpasa Ha OWMOKY 1 TaKoro e npasa ApYyroro 4enoBeka;



7) aKonornyeckoe BOCNUTaAHME: OpPWEHTAUMEN HA MPUMEHEHWE MaTeMaTU4YecKuUxX 3HaHWMN Ans
peweHns 3agad B 006MnacTM COXPaHHOCTM OKpyKalollen cpefdbl, NnaHMpOBaHMS MOCTYMKOB W
OLIEHKM WX BO3MOXHbIX MOCNeACTBUIA [ANs OKpyKallwen cpedbl, OCO3HaHWEM rnobanbHoro
XapakTepa 3Kororm4yecknx npobnem n nyTen nx pelleHmus;

8) apanTauus K U3MEHSALWMNMCS YCITOBUAIM COLManbHOW U NPUPOAHON cpeabl: FOTOBHOCTbLIO
K OEWACTBUSIM B YCIOBUSIX HEOMNPEOEenEéHHOCTU, NMOBLILLEHWIO YPOBHS CBOEW KOMMNETEHTHOCTM Yepes
NMPaKTUYECKYD AeSATENbHOCTb, B TOM 4YMCIE YMEHWE y4uTbcs Y ApYrux nogen, npuvobpetaTb B
COBMECTHOW [esATENbHOCTM HOBble 3HaHWUsl, HaBblkKM W KOMMETEHUMM W3 OnbiTa AOPYrUX;
Heo6XoAUMOCTbI0 B (DOPMUPOBaAHNM HOBbIX 3HAHWIA, B TOM YMcrie (POpMYnMpoBaTb UAEWN, MOHATUS,
rmnote3bl 06 06beKTax U SIBNEHUSIX, B TOM YNCINEe paHee HEeU3BECTHbIX, OCO3HaBaTb AedULUTHI
COOGCTBEHHbIX 3HAHWIA U KOMMETEHTHOCTEN, nnaHMpoBaTb CBOE pasBUTUE; CMOCOBHOCTLHO
OcO3HaBaTb CTPECCOBYH CUTyalLMio, BOCMPUHMMATb CTPECCOBYH CUTyaLM0 Kak Bbl30B,
TpeObyloLniAi KOHTPMEP, KOPPEKTUPOBATL NPUHMMAEMbIE PELUEHUs U AecTBUsS, hopMynunpoBaTb U
OLieHMBaTb PUCKU 1 NOCNEACTBUSI, HOPMUPOBATL OMbIT.

METANPEOMETHbIE PE3YJIbTATbI

NMo3HaBaTenbHblIe YHUBepCanbHble y4eOHble AeMCTBUA

BasoBble noruvyeckue AENCTBUA: BbISBNATb U XapaKTepu3oBaTb CYLECTBEHHbIE MNPU3HAKK
MaTemMaTU4eCKUX OOBLEKTOB, MOHATUA, OTHOLUEHUA MexXZy MOHATUAMKU, OopMynMpoBaTb
onpeaeneHnst NOHATUN, YCTaHaBNUBATL CYLLECTBEHHbIN NPU3HaK Knaccudukaunum, OCHOBaHNS Ans
0600LEeHNA N cpaBHEHNS, KPUTEPUN NPOBOAMMOIO aHanuaa; BOCMpUHMMAaTb, (OOpPMYynNnMpoBaTh U
npeobpasoBbiBaTb CYXOEHUSA: yTBEpPAUTENbHbIE W OTpULaTemnbHble, €AWHUYHbIE, YacTHble |
o6Lwue, yCnoBHbI€; BbISIBNATbL MaTeMaTuyeckne 3akoHOMEPHOCTM, B3aUMOCBSA3N 1 NPOTUBOPEYS B
dakTax, OaHHblX, HabnOeHWaX W yTBEpPXOEHUsX, npegnaratb KpUTEPUMM [ONS  BbISIBNEHUS
3aKOHOMEPHOCTEN M NPOTUBOPEYUN; OenaTb BbIBOAbI C MCMOMNb30BAaHMEM 3aKOHOB JIOTUKM,
AEOYKTUBHbIX W WHOYKTUBHLIX YMO3aKMYeHUA, YMO3aKMl4YeHUn No aHanoruu; pasdupatb
AokasaTenbCTBa MareMaTUyecKnx YyTBepXaeHun (nNpamble M OT NPOTUBHOMO), MNPOBOAUTb
CaMOCTOATENIbHO  HECIOXHble  JoKasaTenbCTBa MaTeMaTMyeckmx akToB, BbICTpamBaTtb
aprymeHTauuio, npuMBOoAMTb MPUMEPbI W KOHTPNpUMMepbl, 060CHOBLIBaTb COOBCTBEHHbIE
paccyxaeHusi; Bblbupatb cnocob pelueHnsa ydyebHon 3agadnm (CpaBHMBaTb HECKOSMbKO BapuMaHTOB
peweHusi, BblOMpaTb Haubonee noaoxoaswMi C YY4ETOM CaAMOCTOSATESNbHO BblAENEHHbIX
Kputepues).

BasoBble uccnepoBaTtenbCKue AEUCTBUA: MCMNONb30BaTb BOMPOCHbI KakK MCCreaoBaTeSibCKUM
WHCTPYMEHT MO3HaHWUA, POpMynMpoBaTb BOMPOCHI, UKCUPYHOLLME MPOTUBOPEYNE, npodnemy,
CaMOCTOSATENbHO yCTaHaBnMBaTb MCKOMOE U AaHHoe, (hopMMpoBaTb rMNoTE3y, apryMeHTUpPOBaTb
CBOK MNO3ULMIO, MHEHWE, MPOBOAUTb MO CaMOCTOATENIbHO COCTaBfEHHOMY MaHy HECOXHbIN
3KCnepuMeHT, Hebonblluoe uccrnegoBaHMe MO YCTAHOBIIEHMIO OCOBEHHOCTEN MaTemMaTU4eCcKoro
obbekTa, 3aBUCMMOCTEN 0OBLEKTOB Mexay cobon; camocTosaTenbHO dopmynnpoBaTb 0606LLeHns
M BbiBOOAbl NO pesynsrataM MNpoOBEAEHHOrO HabnwaeHusi, uUccrneaoBaHWs, OLEHMBaTb
AOCTOBEPHOCTb MOSYYEHHbIX Pe3ynbTaToB, BbIBOAOB M 06006LEHWIA; NPOrHO3NMPOBaTh BO3MOXHOE
pas3BuTUE NpoLecca, a Takke BblABUraTb NPEeAnonoXeHUs O ero pasBuTUM B HOBbIX YCNOBUSIX.
Pa6oTta ¢ nHcopmaumen: BbIIBNATbL HEAOCTATOMHOCTb U M3OLITOYHOCTb MHGOPMALUK, OAHHbIX,
HeoOXxoOMMbIX ANs  pelweHus 3agadyv; BblOMpaTb, aHanuaupoBaTb, CUCTEMATU3NPOBATb U
MHTEpNpEeTUpoBaTb MHPOPMaLMIO PasnnMYHbIX BUOOB M hOPM NpeacTaBneHus; Boibnpate dgopmy
npeacraBneHnsa nHpopmMaunm n UNNKCTPUPOBaTL pellaemMble 3agaynm Cxemamu, gnarpaMmmamu,
WHOW rpadouKon M UX KOMOMHAUMSMW, OLEHMBaTb HaAAEXHOCTb MHGOpPMaLMM MO KPpUTEPUSIM,
NpeanoXeHHbIM y4YnTenem unm copMynmpoBaHHbIM CaMOCTOSTENBHO.

KoMmMmyHuKaTMBHbIe YHUBepcarbHble y4eOHble AeNCTBUA: BOCNPUHMMATL U OPMynMpoBaTb
CY>XOEHUs1 B COOTBETCTBMM C YCNOBUSMM U LIENAMU OOLLEHMS, ACHO, TOMHO, FPaMOTHO BblpaXkaTb
CBOIO TOYKY 3PEHUA B YCTHbIX M MUCbMEHHbIX TEKCTaX, [aBaTb MOSICHEHWS MO XOA4y PeLUEeHUs
3agavn, KOMMEHTMPOBATL MOSTyYEHHbIN pes3ynbTaT; B Xo4e o0CyXaeHus 3agaBaTb BOMPOCHI MO
cyllecTBy obcyxgaemon TemMbl, Npobrnembl, pellaemMon 3agayn, BbiCKasblBaTb MAEW, HALENEHHbIE
Ha MOWUCK peLUeHUs, COMOCTaBNATb CBOW CYXXOEHUSA C CY>XOEHUAMU ApYrnx y4acTHUKOB Auanora,
obHapyxmBaTb pasnuMyune un CXOACTBO MNO3ULMKA, B KOPPEKTHOW hopme opmynmpoBaTtb
pasHornacusa, CBOM BO3pPaXeHWus; NPeACTaBnATb pe3ynbraThl pelleHuss 3aJayun, 9KCNepUMEHTa,



nccnenoBaHus, MpoekTa, CamMoCTOATENbHO BbiOMpaTb dopmaT BbICTYNNEHUS C YY4E€TOM 3agad
npeseHTauumn n 0CobeHHOCTEN ayauTOPUN; NOHUMATb N MCMOSb30BaTh NPEMMYLLECTBA KOMaHOHON
U MHAMBMAYanNbHOMW paboTbl NpU pelleHUn y4yebHbIX MaTeMaTU4ecKux 3agad; NpuHumaTb Lenb
COBMECTHOW [OeATEeNbHOCTW, MNMaHMpOBaTb OpraHM3aumio COBMECTHOW paboTbl, pacnpedensitb
Buabl paboT, goroBapuBaTtbCs, 0b6CyxaaTb npouecc u pesynbrat paboTtbl, 06obwarte MHEeHus
HECKOSbKMX NM0AEN; y4acTBOBaThb B rpynnoBbixX hopmax paboTbl (06CyxaeHns, 0OMeH MHEHUAMU,
MO3roBble LUTYPMbI U ApYyrue), BbIMOMHATL CBOK YacTb paboThbl U KOOPOMHMPOBATL CBOM OENCTBUS
C OpYyrMMu 4rieHamMmuM KOMaHAbl, OLeHMBaTb KayeCTBO CBOEro BKfaga B OOWMA NpodyKT Mo
Kputepusam, copMyriMpoBaHHbIM y4acTHUKaMN B3aUMOLENCTBUS.

PerynsatuBHble yHuBepcanbHble y4eOHble AeUCcTBUS

CamoopraHusaumsa: CaMOCTOATENbHO COCTaBNATb MSiaH, anroputMm pelleHust 3agadm (unu ero
YacTb), BblbMpaTb CNOCOO peleHns C YYETOM UMEILNXCH pPecypcoB U COBCTBEHHbIX
BO3MOXHOCTEN, apryMeHTUpoBaTb WM KOPPEKTMPOBaTb BapuaHTbl pPeLUeHUA C YYETOM HOBOW
MHOopMaLMK.

CaMOKOHTpONb, 3MOLMOHAaNbHbIN MHTENNEeKT: Bragetb crnocobamm  camonpoBEpPKY,
CaMOKOHTPONsS npouecca W pesynbrata peweHuss MaTemMaTudeckon 3ajaudv; npeasuaetb
TPYAHOCTW, KOTOPble MOrYyT BO3HUKHYTb MpW pelleHun 3adadyu, BHOCUTb KOPPEKTMBbLI B
AeATeNnbHOCTb HA OCHOBE HOBbLIX ODCTOATENLCTB, HANOEHHbLIX OLMOOK, BbISIBNEHHbIX TPYAHOCTEN;
oLeHMBaTb COOTBETCTBME pesyrnbrata AeATENbHOCTU NOCTABNEHHON LENn U YCIIOBUSM, OOBACHATL
NPUYNHBbI  OOCTUXKEHUST WM HEOOCTMXKEHUSA  Lenu, HaxoauTb OwubKy, [aBaTb OUEHKY
NPUOBPETEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATbI

K KoHUy 0ByyeHnsa B 5 knacce obyyarowmncs nonyymT cnegytowme npegMeTHble pesynbraThbl:
Uuncna v BbluucneHus. [loHMMaTb W npaBUNbHO YNoOTPebNATb TEPMUHbI, CBS3aHHblE C
HaTypanbHbIMW  Yucnamy, OObLIKHOBEHHbIMM U AeCATUYHbIMKM - Apobsmn. CpaBHuBaTbL U
ynopsgodmBaTb HaTypanbHble YMcna, CpaBHUBATb B NPOCTENLUNX CyYasx 0ObIKHOBEHHbIE OpOOMU,
aecsatnyHble  apobu. COOTHOCUTb TOYKY Ha  KOOpAWHATHOM  (YMCOBOW) MpPsSIMON  C
COOTBETCTBYIOLMM €l 4YMCroM U u3obpaxaTb HaTypasbHble YMcrna TOYKaMU Ha KOOPAWHATHOM
(umcnoson) npsimon. BbINONHATL apudMeTUyeckne AENCTBMS C HaTypanbHbIMW Yucnamu, C
OObIKHOBEHHbIMU APOBAMM B MPOCTENLLUX CryyYasx. BeINONHATL NPOBEPKY, NPUKUAOKY pesynsraTa
BbluncneHnn. OKpyrnaTb HaTypanbHble YMcna.

PeweHne TekcToBbIX 3apay. Pewatb TEKCTOBble 3afjayn apudmeTndeckmm cnocobom u c
NMOMOLLIbIO OPraHNM30BaHHOIO KOHEYHOro nepebopa BCcex BO3MOXHbIX BapuaHToB. PeluaTb 3agjaun,
cofepXxalumMe 3aBUCMMOCTW, CBSA3bIBAKOLLME BEMUYMHbLI: CKOPOCTb, BpPEMsi, pacCTosHue, LeHa,
KONM4ecTBO, CTOMMOCTb. Mcnonb3oBaTb KpaTkue 3anucu, cxembl, Tabnuvubl, 0603Ha4eHus npu
peweHun 3agad. Nonb3oBaTbCA OCHOBHbIMU €QUHULAMU U3MEPEHUS: LUEHbl, MacCbl, PacCTOSAHUS,
BPEMEHN, CKOPOCTW, BblpaXaTb OAHWM eOuHWUbl  BenuuuHbl Yepe3 pfpyrve. W3snekatb,
aHanuampoBaTb, OUEHMBaTb WHGOPMaUMIO, npeacTaBneHHyl B Tabnuue, Ha cronbyaton
anarpamme, MHTepnpeTMpoBaTh NpeacTaBrneHHble AaHHble, NCNONb30BaTh AaHHbIE NMPU peLleHnn
3agau.

HarnsapHas reometpus. Monb3oBaTbCA reOMETPUYECKUMU MOHATUSAMU: TOYKA, NpAMas, OTPesok,
nyd, Yron, MHOFOYrosibHUK, OKPYXXHOCTb, KpYT. [MprMBOANTL NpUMEpbl 0OGBEKTOB OKpYXKatoLLero Mupa,
nMerLwmnx opmy M3yyYeHHbIX reomeTpuyeckmx puryp. icnonb3oBaTb TEPMUHOSOIMIO, CBA3AHHYHO
C yrnamu: BepluMHa, CTOPOHAa, C MHOrOYroribHMKamu: Yror, BepluvMHa, CTOpOHa, AuaroHanb, C
OKPY>XHOCTbIO: pagunyc, anametp, UeHTp. MN3obpaxaTb M3y4YeHHble reoMmeTpuyeckne urypbl Ha
HENMHOBAHHOM U KneTt4yaton Bymare ¢ MOMOLLbIO LMPKYNSa U NMHENKN. HaxoanTb ANUHBbI OTPE3KOB
HenocpeacTBEHHbIM M3MEPEHMEM C MOMOLLBK FIMHEWKW, CTPOUTb OTPEe3KM 3af4aHHOW AOJSIUHBbI;
CTPOUTb  OKPYXHOCTb 3afaHHoro paguyca. Wcnonb3oBaTb CBOMCTBA CTOPOH W YIIOB
NPSAMOYrosibHUKa, KBagpara Ana ux NoCTPoeHus:, BbIYUCIEHUA nNnowaan n nepumetpa. Beluncnats
nepuMeTp v nnowaab KBagpaTta, NpsAMOyrofibHuKa, uryp, COCTaBnNeHHbIX N3 NPAMOYrofbHUKOB, B
TOM uucne ouryp, un3006paxEHHbIX Ha knetyaton 6Gymare. [lonb3oBaTbCA OCHOBHbLIMM
METPUYECKUMN euHMLaMU U3MEPEHUS ONWHbI, NNowaan; BblpaxaTb OOHW e€AUHULbI BENUYUHBI
yepes gpyrve. PacnosHaBaTb napannenenuvnen, Kyb, ucnonb3oBaTb TEPMWHOMOIMMIO: BEPLUMHA,



pe6po, rpaHb, N3AMepeHund, HaxogntTb U3IMEPEHUA Mapannenenunena, Ky6a. Bbluncnate 06bEM
Ky6a, napannenenunega no 3agaHHbIM U3MEPEHUAM, MNoJsfib3oBaTbCA e€eAunHUUaMn U3MepeHus
obbéma. Pelwatb HECNOXHbIe 3a4ayn Ha n3mMepeHmne reoMmeTpmndeckmnx BeriM4nH B NpakKTUN4eCcknx
cuTyauunax.

K KoHUy 06y4yeHns B 6 knacce obyyaroLwmncs NonyymT cnegytowme npegMeTHble pesynbraThbl:
Yucna v BblYMCNEeHUA. 3HaTb U NOHMMAaTb TEPMUHbI, CBSA3aHHbIE C Pa3fIMYHbIMU BUOAMN Ynucen u
cnocobamn mnx 3anucu, nepexoamTb (€Cnu 9TO BO3MOXHO) OT OAHOW (popMbl 3anucym yucna K
apyron. CpaBHMBaTb M ynopsgouMBaTth Lenble 4vucra, OObIKHOBEHHbIE U AeCATUYHblE Apobu,
CpaBHMBaTb 4YMCMa OOHOMO M pasHbiX 3HAKOB. BbINOMHATbL, coyeTas YCTHble U MUCbMEHHbIE
NPUémMbl, apudMeTnyeckne OencTBUS C HaTypanbHbIMU U LEeNbIMU YnucnaMn, OBbIKHOBEHHLIMU U
AECATUYHBIMU ApOBSAMU, NOMOXUTENBHLIMA U OTpULATENBHLIMU YucnaMn. BblumMcnaTb 3HaYeHus
YUCMOBbLIX BbIPAXXEHUN, BbLINOMHATL NPUKUAKY U OUEHKY pesyrbrata BblIYUCHEHUN, BbIMNOSHATb
npeobpasoBaHNA YUCNOBLIX BbIPAXEHUA Ha OCHOBE CBOWCTB apUPMETUYECKUX LOENCTBUN.
COOTHOCUTb TOYKY Ha KOOPAWHATHOW MPSIMON C COOTBETCTBYIOLIMM €M YUCOM U M3obpaxaTtb
yucna TOYKaMM Ha KOOPAMHATHOM MNPSMOW, HaxoauTb Moayrnb uyucna. COOTHOCUTb TOYKM B
NPSAMOYToSIbHOM CUCTEME KOOpAMHAT C KoopauHatamy 3ToM Todkn. OKpyrnsaTb Lenble Yuicna U
AeCATUYHbIE ApOoBU, HaXoANTb NPUBNMKEHUS YNCeN.

YucnoBble U OyKBeHHble BbIpaXeHus. [MoHMMaTb U ynoTpebnAaTb TEPMUHbI, CBS3aHHbIE C
3anucblo CTENeHW 4Yucna, HaxoauTb KBagpaT M KyO 4yucna, BblMUCHATb 3HAYEHUS YUCHOBbLIX
Bblpa)KeHun, cogepXawmx creneHun. [lonb3oBaTbCs MpuU3Hakamu AenUMMOCTW, packnagbiBaTb
HaTypanbHble 4ucna Ha npocTble MHOXuUTenn. [lonb3oBaTbcs MacwTabom, cocTaBnATb
nponopumMn n oTHoweHunda. Wcnonb3oBaTb OykBbl Ansi 0603HA4YeHMst 4ucen npu  3anucu
MaTeMaTUYECKNX BbIPaKEHUN, COCTaBNATb OyKBEHHbIE BbIpaXeHUsT U OPMYMbl, HaxXo4UTb
3HavYeHns1 BYKBEHHbIX BbIpaXXEeHWU, OCYLLECTBIAA HeobxoauMble NoACTaHOBKU U Npeobpa3oBaHus.
HaxoounTb HeM3BECTHbIM KOMMOHEHT paBeHCTBa.

PeweHue TekcToBbIX 3apay. PelwaTb MHorowaroBble TeKCTOBble 3agavvM apudMeTU4ecKum
cnocobom. Pewatb 3agayn, cBAi3aHHble C OTHOLWEHWEM, MPONOPLMOHANbHOCTBIO BESUYUH,
npoueHTamn, pewatb TPU OCHOBHble 3ajadM Ha Apobu wn npoueHTbl. Pewartb 3agaun,
cofepXxalumMe 3aBUCMMOCTW, CBS3blBAKOLLME BENUYMHbLI: CKOPOCTb, BPEMSs, pPacCTosHue, LeHa,
KONMM4ecTBO, CTOUMOCTb, MPOM3BOAUTENBHOCTb, Bpemd, O00béMm paboTbl, MCNOMb3ys
apudmeTnyeckme OencTBUSA, OUEHKY, MPUKUAKY, MNONb30BaTbCs eAVHULAMU  U3MEPEHUS
COOTBETCTBYIOLWMX BeNnUMH. CoctasnaTb ByKBEHHbIE BbipaXeHWs Mo YCroBuio 3agaudn. Vsenekatb
WHOpPMaUUIO, MpPeACTaBfieHHY B Tabnuuax, Ha JfWHEeWHOW, CcTonbyaTton WunuM  KpyroBou
anarpammax, MHTepnpeTMpoBaTh NpeacTaBeHHble JaHHble, UCNOoNb30BaTh AaHHbIE NPU peLleHnn
3agad. NpeacrtaBnaTb MHOPMAaLMIO C NOMOLLLIO Tabnuy, NIMHENHON 1 cTonGyaTon guarpamm.
HarnapgHas reometpus. [puBoanTb NpUMepbl 06BLEKTOB OKpYXatoLLero Mupa, umerwmnx gopmy
N3y4YeHHbIX TEOMETPUYECKMX MIIOCKUX W MNPOCTPAHCTBEHHbIX dUryp, nNpUMepbl pPaBHbIX U
CUMMETPUYHLIX uryp. WM3obpaxaTb C NOMOLWLLI UMPKYNsA, JIMHEWKW, TpaHcnopTMpa Ha
HENMMHOBaAHHOW U Knetdyaton Oymare wu3ydeHHble Mf0CKNe reomeTpuyeckme urypbl U
KOH(purypaumm, cuUMMETpUYHble urypbl. [lonb3oBaTtbCs  rEOMETPUYECKUMU  MOHATUAMMN:
paBEeHCTBO (hUryp, CUMMETPUS, UCNONb30BaTb TEPMWUHOMOMNIO, CBSA3AHHYKD C CUMMMETPUEN: OCb
CUMMETPUN, LEHTP CUMMETpUU. HaxoanTb BEMWYUHbLI YIMIOB M3MEPEHMEM C  MOMOLLbIO
TpaHcnopTupa, CTPOUTb Yribl 3a4aHHOM BENNYMHbI, NOMNb30BATLCSA NPW peLLIeHUn 3a4ad rpagyCcHON
Mepou YrnoB, pacno3HaBaTb Ha 4epTexax OCTPbIN, MPSMOW, PasBEPHYTbIA WU Tynou Yrnbl.
Bbluncnsate AnnHy noMaHon, NepMMETP MHOMOYrofibHUKa, Mosib30BaTbCA €AUHULAMU U3MEepPEHNS
ANWHBI, BblpaXaTb OOHW eOUHWULbI U3MEPEHUs ONUHbI vepe3 apyrve. HaxoouTb, UCnonb3ys
YepTEXHbIE NHCTPYMEHTbI, PACCTOSAHUA: MeXay ABYMS TOMKaMK, OT TOYKM OO0 NPSAMON, ANUHY NyTH
Ha KBagpaTHOM ceTke. Bbluucnatb nnowanb duryp, COCTaBMEHHbIX W3 MNPSIMOYrOfbHUKOB,
nucnonb3oBatb pa3bueHne Ha nNpPsSIMOYrofibHUKW, Ha paBHble QUrypbl, AOCTpavBaHWe [0
NPAMOYToSibHUKA, NONb30BaTbCS OCHOBHLIMU €AVHULAMN U3MEePEeHUs Nnowaaun, BblpaxaTb OL4HU
eQnHVUbl M3MepeHnsa nnowaan 4depes apyrme. PacnosHaBaTb Ha Mogensax v n3obpaxeHusix
nMpamugy, KOHyC, UMIMHAP, UCNONb30BaTb TEPMUHONOMMIO: BEpLUMHA, pebpo, rpaHb, OCHOBaHME,
pa3BépTka. M3obpaxaTb Ha kneryaton Oymare npsAMOyronbHblM napannenenunes. Beluncnsatb
0ObEM MNpsIMOYronbHOro Napannenenvnena, Kyba, nNonb30BaTbCA OCHOBHbIMW  eAVHULAMM



n3mMepeHund 06béMa; Peluatb HecrnoxHble 3a4adn Ha HaxoXaeHue reomMmeTpunyeckmx BeENIMH4MUH B
NPakTU4ECKNX CUTyalnaAax.

TEMATUYECKOE NMNIAHUPOBAHUE

5 KIIACC
KonuyecTtso 4acos SNEKTPOHHbIE
Ne HaunmeHoBaHWe pa3genoB 1 TeM NporpamMmbi KoHTpOMbHBI | MpakTuieckm (WcppoBbie)
n/n Boero | oHTPO PaKkTN4ec obpasoBaTterbHble
e paboTbl e paboTbl pecypchl
1 HaTtypanbeHble uicna. [encteus ¢ 43 1 0 https://m.edsoo.ru/7f4131
HaTypanbHbIMU YMcnamm ce
2 HarnsgHas reomeTpus. JIMHUM Ha NIOCKOCTU 12 0 2 zgps:/lm.edsoo.ru/7f4131
3 OOLIKHOBEHHbIE APO6YU 48 1 0 zgps://m.edsoo.ru/7f4l31
4 HarnsgHas reometpusi. MHOroyronbsHmKu 10 0 1 zgps://m.edsoo.ru/7f4l31
5 [lecsTH4HbIe APO6U 38 1 0 zgps://m.edsoo.ru/7f4131
6 HarnsigHas reomeTtpus. Tena n urypsl B 9 0 1 https://m.edsoo.ru/7f4131
NpocCTpaHCcTBe ce
7 MoBTOpEHMEe n 0606LLEHNE 10 2 0 zgps:/ /m.edsoo.ru/7f4131
OBLUEE KOJIMYECTBO YACOB MO NPOIrPAMME 170 5 4
6 KJIACC
Konuuyecteo 4acos OneKTPOHHbIE
Ne HanmeHoBaHve pa3genos 1 TeMm NporpaMmbl (wcppoBbie)
n/n pasa porp Bcero KoHTpornbHbI | [pakTrudeckn obpasoBaTenbHbie
€ pabortbl € pabortbl pecypeei

1 HaTypanbHble Yncna 30 1 0 ggps://m.edsoo.ru/7f4l47
2 HarnsigHas reometpus. MNMpamMble Ha NNOCKOCTU 7 0 0 ggps://m.edsoo.ru/7f4147
3 [po6u 32 1 1 ggps://m.edsoo.ru/7f4147
4 HarnsigHas reometpus. CummeTtpus 6 0 1 ggps://m.edsoo.ru/7f4147
5 BbipakeHus ¢ Gyksamu 6 0 0 ggps://m.edsoo.ru/7f4147
6 HarnsgHas reometpust. durypbl Ha NAI0OCKOCTU 14 1 1 2gps:/lm.edsoo.ru/7f4147
7 [NonoxuTenbHble U oTpuLaTenbHble YXCHa 40 1 0 2gps:/lm.edsoo.ru/7f4147
8 [NpencraeneHne gaHHbIX 6 0 1 2gps:/lm.edsoo.ru/7f4147
9 HarnsgHasa reometpust. durypbl B NpOCTpaHCTBE 9 0 1 ggps://m.edsoo.ru/7f4147
10 [oBTopeHue, 06obLEHNE, CMCTEMATU3ALMSA 20 2 0 ggps://m.edsoo.ru/7f4147
OBLUEE KOJINYECTBO YACOB MO NPOIrPAMME 170 6 5

MPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOI' PAMMBbBI
5 KJIACC

Kon nposepsiemoro IlposepsieMmble peAMETHBIE Pe3yILTATBI 0CBOCHUS OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'O

pesyabrara o01iero oopazoBaHust
1 Yucna 1 BbIUMCIECHUS
11 [ToHMMAaTh ¥ IPAaBUIIEHO YIOTPEOIATH TEPMUHBI, CBI3aHHBIC C HATYPAThHBIMH YHCIAMH, OOBIKHOBEHHBIMH H

JACCATUYHBIMU ,IlpO6$IMI/I
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6 KJIACC

Kon nposepsiemoro
pe3yiabrara

1
11

1.2

13

1.4

1.5

IIpoBepsiemble NpeMeTHBIEC Pe3YJILTATHI OCBOCHHMS OCHOBHOM 00pa30BaTe/bHOIl MPOrpaMMbl OCHOBHOTO
o011ero oopazoBaHusi

CpaBHUBATh U YIOPSIOYNBATH HATYPATHHBIC YUCTIA, CPABHUBATH B IPOCTEHINNX CITydasX OOBIKHOBEHHEIC
JpoOH, MECATHIHEIE TpodU

CoOTHOCHUTB TOYKY Ha KOOPJMHATHON (YHCIIOBOI) IPSIMOM C COOTBETCTBYIOIINM €l YHUCIIOM M H300paxarh
HaTypaJbHBIE YHCIIa TOUKAMH Ha KOOPAMHATHOM (YHCIIOBOM) MPSIMON

Brmonusate apI/I(l)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C HaTypaJIbHbIMH YHCJIaMHU, C OOBIKHOBEHHBIMH ]IpO6$IMI/I B
HpOCTeﬁmHX clIydasax

BhIMONHATE NPOBEPKY, MPUKHUIKY Pe3yIbTaTa BEIYUCICHUI
OKpymIATh HaTypajibHbIE YHCIIa
Pemienne TekCToBBIX 3a1au

PenraTh TekcTOBBIC 33729k apUPMETHISCKUM CTOCOOOM U € TOMOIIBIO OPraHU30BAaHHOTO KOHEYHOTO mepebopa
BCEX BO3MO)KHBIX BAPUAHTOB

Pemats 3aJa4u, COACPIKAIINEC 3aBUCUMOCTHU, CBA3BIBAIOIIUEC BCIINYUHBI: CKOPOCTh, BPEMS, paCCTOAHUE, 1ICHA,
KOJIMYCCTBO, CTOUMOCTD

Hcnonp3oBath KpaTKue 3a1iucu, CXE€Mbl, Ta6J'II/IIH)I, 0003HaYEHUS Ipyu pCUICHUH 3a1a4

Tlonp30BaThCSI OCHOBHBIMU CANMHUIAM1 U3MEPCHM: IEHbI, MACChI, paCCTOAHWA, BPEMEHHU, CKOPOCTH, BbIPAXKATh
OIHU €IUHUIIBI BEJIMYHUHBI Y€PE3 APYruc

W3Bnekarh, aHATM3UPOBATh, OIICHUBATH HH(GOPMAIIHIO, IPEICTABICHHYIO B TAONHUIIE, HA CTONIOYATON
JuarpaMMme, HHTEPIPETUPOBATD MIPEICTABICHHbIE TaHHbIE, UCTIONB30BATh JaHHbBIE TPU PEIICHUH 3a1a4

HamissgHas reomerpust

Ilonb30BaTbCs reOMETPUYECKUMH MOHIATUSIMU: TOUKA, IPsMasi, OTPE30K, JIyd, Yrojl, MHOTOYT'OJIbHHUK,
OKPY)KHOCTb, KPYT

[TpuBOIUTH IPHMEPBHI 0OBEKTOB OKPYKAIOIIEr0 MUPA, UMEIOMINX (OPMY U3yUEHHBIX TEOMETPUUECKUX PUTyp
Hcronb30BaTh TEPMHUHOIOTHIO, CBSI3aHHYIO C yIVIAMU: BEPILIHHA CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJ,
BEpILMHA, CTOPOHA, AUATOHAIIb; C OKPYKHOCTBIO: PaANYC, IUAMETP, LIEHTP

N306paxath U3y4eHHbIE reoMeTpuueckre (GUryphl Ha HEIMHOBAaHHOM U KIIETYaTOH Oymare ¢ HOMOLIBIO
LUPKYJIS U JIMHEUKU

HaxoauTb IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IIOMOLIBIO JIMHEHKH, CTPOUTH OTPE3KH
3aJJaHHOHN [UIMHBI; CTPOUTBH OKPY)KHOCTb 3aJaHHOT'O pajiyca

Hcnions30BaTh CBOMCTBA CTOPOH U YIVIOB IIPAMOYIOJbHUKA, KBaAPaTa IS UX OCTPOCHHS, BHIYMCIICHUS
IJIOIIAIH U IIepUMETpa

Brrucnsats nepuMeTp U IIomaapb KBajapara, IpsMOyroiIbHUKA, (GUTYp, COCTABICHHBIX U3 MPIMOYTOJIbHUKOB, B
TOM 4HcIe GUryp, 300paKEHHBIX HA KJeT4aTol Oymare

Ionp30BaThCsl OCHOBHBIMU METPHYECKHMH €IMHULAMH H3MEPEHHS JUTHHBL, TUIOLIAIH; BRIpakaTh OXHH
SIMHULIBI BETMYUHBI Yepe3 Ipyrue

PacniozHaBath mapasurenenumnen, Ky0, HCIIONb30BaTh TEPMUHOIOTHIO: BEPIIMHA, peOpo, rpaHb, H3MEPEHUS;
HAaXOAWTh M3MEPEHUs Napajuleenunena, Kyoa

Brrancnars 066EM Kyba, napajuienenuIesa 1mo 3a1aHHbIM U3MEPEHHUSIM, MTOJIb30BAThCS eIMHUIIAMHI U3MEPEHUS
00néMa

Pemrars HecnoxxHbIC 3a1a91 HA N3MEPEHNE TCOMETPUICCKUX BEIININH
B IIPAKTUYCCKUX CUTYyallUAX

IIpoBepsieMble IpeAMETHBIE Pe3yIbTAThI OCBOEHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
001ero oopazoBaHus

Yucna ¥ BEIYUCICHUS

3HaTh M IOHUMAaTh TEPMUHBIL, CBSI3aHHBIC C PAa3INYHBIMU BUIAMH YUCEIT
U CII0CO0aMHU UX 3aITUCH, TIEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OHOM (hOPMBI 3aITHCH YHCIIa K JPYTOi

CpaBHI/IBaTL 1 YOOpsAAO4YNBATH LCJIBIC YNUCIIa, OOBIKHOBEHHBIE
U NJCCATUYHBIC I[pO6I/I, CpaBHUBATH YHCJIa OJTHOTO U Pa3HBIX 3HAKOB

BI)IHOJ'IHSITI), CoYCTasA YCTHbIC U TMCbMCHHBIC HpI/IéMLI, apI/Iq)MCTI/I‘ICCKI/IC ,Z[Cf/iCTBI/IH C HaTypaJIbHbIMHU 1
OCJIBIMU YUCIIaMU, OOBIKHOBEHHBIMH
n ACCATHYHBIMU ﬂpO6ﬂMI/I, MOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YUCIIAMU

BbruncnaTs 3HaUCHUS YHUCIIOBBIX BBIPAYKEHUN, BBIIOIHAT IPUKHIKY
1 OIIEHKY Pe3y/IbTaTa BBIYHMCICHHH, BBITOIHATE TPE0Opa30BaHMs YHNCIOBBIX BHIPAXKEHNI HA OCHOBE CBOMCTB
apuMeTHIecKnuX AeHCTBUI

OprFHﬂTB OCIBIC YUCiia U ACCATUYHBIC ,Z[pO6I/I, HaxXoouThb HpI/I6J'II/I)K€HI/I$I YHUCCII



Kon nposepsiemoro IlpoBepsieMmble IpeAMeTHBIE Pe3yILTATHI OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbI OCHOBHOI'O

pesyiabrara o011ero oopazoBaHusi
16 CoOOTHOCHUTH TOYKY Ha KOOPIUHATHON MPSIMOM C COOTBETCTBYIOIINM
’ el YMcIoM U M300pakaTh Yrcia TOYKAMHU Ha KOOPIUHATHOU NPSMOU, HAXOMUTH MOIY/Ih YUCIIa
17 CoOTHOCHUTH TOYKY B IPSMOYTOJIbHOM CHCTEME KOOPAMHAT
' C KOOpAMHATAMU 3TON TOUKH
1.8 OKpyIJIATH IENBIC YUCTIa U JCCATUYHBIC IPOOU, HAXOAUTH MPUOTIKCHUS YHACEIT
2 UucnoBsie U OyKBEHHBIC BBIPAXKCHUS
21 [ToHUMAaTh ¥ yIOTPEOISTh TEPMHUHEI, CBAI3aHHBIC C 3aIMUCHIO CTCIICHU YHCIIa, HAXOMUTh KBapaT u KyO JHcIa,
' BBIYUCIISITH 3HAYEHUS YHCIIOBBIX BBIPAXKEHUH, COlEpPKAIINX CTEIEHU
2.2 ITonp30BaThCs MpU3HAKAME JIETUMOCTH, PACKIaAbIBaTh HATYpPAJIbHBIE YHCIIA HA MMPOCTHIE MHOKUTEIN
2
2.3 [Tonp30BaThCs MacIITabOM, COCTABIIATE MPOIOPIIMU M OTHOIIICHHS
24 Hcnonb3oBath OYKBBI T 0003HAYCHHS YHCEIT MIPH 3aITUCH MATEMATHYCCKIX BBIPAKCHHH, COCTABIIATh
' OYKBCHHBIC BBIpaxeHUs U (hOPMYIIbI, HAXOMUTh 3HAUCHHS OYKBEHHBIX BBIPAKCHHIA
2.5 HaxonuTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA
3 Pemiennie TekcTOBBIX 3a7a4
3.1 PermaTh MHOTOIIIATOBBIC TEKCTOBBIC 3a/1a4l apU(PMETHICCKUM CIIOCOO0M
32 Pemate 3aaun, cBsI3aHHBIE ¢ OTHOILIEHUEM, TIPONOPIIMOHAIBHOCTBIO BETUYMH, IPOIIEHTaMU, pelliaTh TpU

OCHOBHBIC 3a/Ja4d Ha I[pO6I/I 1 MPOLCHTBI

PemaTs 3a1auu, coaeprkaliye 3aBUCMMOCTH, CBSI3bIBAIOIIME BEITUUHUHBL: CKOPOCTh, BPEMSI, PACCTOSHUE, LICHY,
3.3 KOJTMYECTBO, CTOMMOCTb, POU3BOJAMTENBLHOCTD, BpeMsl, 00bEM paboThl, CTIOb3Ys apu(pMETHIECKHE
JIEICTBUS, OLEHKY, IPUKUJIKY; [10JIb30BaThCs CAMHUIIAMU U3MEPEHUS] COOTBETCTBYIOLIUX BEJIUYHUH

3.4 CocraBinsiTh OyKBEHHBIE BEIPKEHUSI 10 YCIOBUIO 3a]1a41
35 H3Bnekats HHPOpMAIHNIO, ITPENCTABICHHYIO B TAOIHIAaX, HA JIMHEWHOM, CTOJI04aTON MiIH KPyroBOH
' JMarpamMMax, MHTEepIIPETHPOBATh MPE/ICTABICHHbIE JaHHbIE, UCIIONB30BATh JAHHBIE [TPU PEILICHNH 3a/1ad
36 [pencrapnsate HHGOPMALHIO C ITOMOIIBIO TAOMHLI, THHEHHON
' U CTONOYATON AUarpamMm
4 Harnsagnas reomerpus
a1 [puBoauTh NpUMEPH! OOBEKTOB OKPY)KAIOIIET0 MUPA, HMEIOIINX (OPMY H3y4EHHBIX T€OMETPHYECKUX

IJIOCKHMX U MIPOCTPAHCTBEHHBIX (UT'Yp, IPUMEPHI PaBHBIX M CHMMETPHYHBIX (QUryp

N300paxkaTh C MOMOILBIO IUPKYIIS, JIMHEHKH, TPAHCIIOPTHPA
4.2 Ha HEJTMHOBAHHOM W KIIeTYaToi Oymare n3y4eHHbIe INIOCKHE TeoMeTpruieckue Gpurypbl 1 KOHQUTrypaiuy,
CHMMETpPHUYHbIE (UTYpPEI

[onp30BaThCs reOMETPUYECKUMHE TOHATHAMHE: PABEHCTBO (DUryp, CHMMETPHS; HCIIOIb30BaTh TEPMUHOIOTHIO,

4.3 &
CBSI3aHHYIO C CUMMETpPHEI: 0Cb CUMMETPHUH, LIEHTP CHMMETPUHI
Haxonute BeTHUYHHBI YIIIOB H3MEPEHUEM C TTIOMOLIBIO TPAHCIIOPTHPA, CTPOUTD YIVIBI 3aJaHHOM BEJINYUHBI,

4.4 T10JIb30BAThCS IIPU PELIEHUH 3a4a4 IPATyCHOM MEPOH YIIOB, paclio3HaBaTh Ha YEPTEKAX OCTPHIM, PSIMOH,
Pa3BEPHYTHIN U TYIIOH YIVIbI

45 BerucsTs IMHY T0MaHON, IEPUMETP MHOTOYTOIbHUKA, TOJIb30BaThCs EANHULIAMH U3MEPEHUS ITHHBI,

' BbIpa)kaTh OTHH €JMHUIIBI N3MEPEHUS [UINHBI Yepe3 Ipyrue
46 Haxomuts, ncnonb3ys 4epTé&XHbIE HHCTPYMEHTBI, PACCTOSHHST: MEXIY ABYMS TOYKaMH, OT TOUYKH 710 IPSIMOH,

JUIMHY TIyTH Ha KBaJPATHON CEeTKe

Brrancnsare mromans GUryp, COCTaBICHHBIX U3 IPSIMOYTOILHUKOB, UCIIONB30BaTh pa30HueHIe Ha
4.7 NPSMOYTOJIBHUKH, Ha paBHBIE (DUTYPHI, JOCTPAHBAHKE 10 MPSMOYTOJIbHIKA, ITOIB30BATHCS OCHOBHBIMH
eIMHUIIAMHU U3MEPEHHMs TUIOMAAN, BEIPAXKaTh OIHY IMHUIIBI H3MEPEHHUS IJIOIAAN Yepe3 APYrHe

Pacrio3HaBate Ha MOZENSAX M N300pKEHUSIX TMPAMU/LY, KOHYC, [IINHIIP, UCIIOIB30BaTh TEPMUHOIOTHIO:

4.8 BepIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA

4.9 N3obpakaTh Ha KII€TIaTON OyMare mpsiMOYTONBHEINA MapaJuIeIeTHITe]

410 Beraucnsars 066EM IpsIMOYTONBHOTO NapalIeNenuIiesna, Kyda, mob30BaThCsl OCHOBHBIMU €IUHUIIAMH
mMepeHus 00bEma

411 PenraTe HeclioXHBIE 3a1a4M HA HAXOXK/ICHHE T€OMETPHIESCKUX BEITMYMH B MPAKTUUCCKUX CUTYALHSX

MHNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA
5 KJIACC
Kon IIpoBepsieMblii 21€MEHT COePKAHUS
1 HarypanbHble yncna 1 HYIb

Harypansroe uncino. Psax Harypansabix gucen. Yncno 0. M300paxenne HaTypaIbHBIX YHCe TOYKaMH Ha KOOPIMHATHON
(umcioBOIt) IPSIMOH



Kon

IIpoBepsieMblii 21eMEHT colepPKAHUS

1.2 Tlo3zunmonHas cucrema cuucieHus. PuMckas Hymepanust. JlecaTHyHas cCHCTeMa CUHUCIICHUS
1.3 CpaBHeHHe HATYypaJIbHBIX YHCEN, CPABHEHHE HATYPAJIBHBIX Yncel ¢ HyléM. OKpyIIeHHue HaTypajIbHBIX YHCEI
CroxeHue, BBIYATaHNE, YMHOXXCHHUE U JISJICHNE HATYpaJIbHBIX uncen. CBOWCTBO HyY/ISI IIPU CIOKEHNUH, CBOMCTBA HYIIS U
1.4 emunHup! ipu yMHOXKeHUH. [lepeMecTHTEIbHOE U COYETATENBHOE CBOMCTBA (3aKOHBI) CIOKECHUS 1 YMHOXKCHHS,
pacIipenenuTenbHOe CBOMCTBO (3aKOH) YMHOKEHU S
1.5 Hcnonp3oBanue OyKB Uit 0003HaYEHHsI HEN3BECTHOTO KOMIIOHEHTA M 3allUCH CBOMCTB aprU(pMeTHIeCcKnuX AeHCTBUMA
16 Jenurenu u KpaTHbIE YKCIa, pa3fiokeHne Ha MHOXuTenu. [Ipocteie u cocTaBHble yucna. [IpusHaku genumocty Ha 2, 5, 10,
" 3,9. Jlenenue ¢ 0CTaTKOM
1.7 Cremnenb ¢ HaTypaJbHBIM HIOKa3aTesieM. 3alKCh YKCIa B BHJE CYMMBI Pa3psIHBIX CIIaraeMbIX
UucnoBoe BblpaskeHUE. BrruncieHne 3HaYeHni YMCIOBBIX BBIPasKeHUH, TIOPSIIOK BHIMOHEHH AeHCcTBUi. Mcronb3oBanue
1.8 npu BHIYUCICHUSIX IEPEMECTUTENBHOTO U COYETATEIHHOIO CBOWCTB (3aKOHOB) CIIOKEHHUSI M YMHOXKEHUS, paclpeelUTeIEHOr0
CBOMCTBa YMHOKEHHS
2 Jlpobu
[IpencraBnenue o aApobu Kak crocode 3anucy 4acT BennunHbl. OOBIKHOBEHHBIE ApoOH. [IpaBuibHbIE U HENPaBUIILHbIE
2.1 npobu. CmemanHast qpo0Ob, peCTaBlIeHHE CMENIaHHOM JpoOu B BUIE HENPAaBUIILHOM APOOH M BBIJIEJICHUE LIETOH YacTH
YHciIa U3 HeMPaBUWIBHOM Apoou. M300paskeHre npoOel TOUKaMu Ha YHCIIOBOM MPsIMOM
2.2 OcHoBHOE cBOMCTBO apoou. Cokpamienue npooei. [IpuBenenue npodu k HOBOMY 3HaMeHaTe 0. CpaBHEHHE Tpooei
23 CroxxeHue U BEIUUTAHUE ApOoOeil. YMHOXKEHHE U AeNeHue Apo0eii, B3anMHO-00paTHble 1pobu. HaxoxneHrne yacTy nenoro u
" LIeNIoro MO ero 4acTu
24 Hecsarnunas 3anuch qpodei. [Ipencrapienue necaTiyHoi qpodu B BUle OOBIKHOBEHHOM. 11300pakeHe AeCITUYHBIX Ipodei
"’ TOYKAMH Ha YUCJIOBOM MpsiMoii. CpaBHEHHE JCCITHYHBIX APOOCH
2.5 Apudmernueckue IeHCTBUS C ASCITUYHBIMU Ipo0siMu. OKpyIIeHUe AeCATHIHBIX Ipo0eid
3 Pemienue TekCTOBBIX 3a7a4
3.1 PemieHne TEKCTOBBIX 3a/1ad apU(PMETHUECKUM CIIOCOOOM
32 Pemenue normueckux 3amad. Pemenne 3ama4 nepe0opoM BceX BOZMOXKHBIX BapHaHTOB. Mcnonb30BaHKe IPpU pEeLIEHHUH 3334
" Tabmun U cxem
Pemenue 3ana4, conepkalinx 3aBUCUMOCTH, CBSI3bIBAIOIIIE BEIMUUHBL: CKOPOCTh, BPEMS, PACCTOSHUE, LIEHY, KOTUIECTBO,
3.3 croumoctb. EqunuIs! n3mepeHus: Macesl, 00bEMa, LIEHbI, PAaCCTOSHUS, BPEMEHH, CKOPOCTH. CBA3b MEXKy CAUHUIIAMU
HU3MEPEHUs! KaXI0H BETUIHHBI
3.4 Pemenne OCHOBHBIX 3a/1a4 Ha JIpOOH
3.5 [IlpexacrapieHue JaHHBIX B BUIE TaONHUL, CTOIOYATBHIX AUATPAMM
4  Harnsanas reoMeTpus
41 Harnsigasle npencraenenus o Gurypax Ha INIOCKOCTH: TOYKA, MpAMasi, OTPE30K, JIyd, yrodl, JIoMaHast, MHOTOyTOJIbHUK,
" OKpYXHOCTB, KpyT. Yroi. [IpsiMoii, ocTpEIi, Tymoii U pa3BEPHYTHIIN YIIIBI
4.2 JnuHa orpeska, METpUUECKHUE €AMHULBI JUITMHBL. J[JIMHa JIOMaHOM, IepUMeTp MHOTOyrolnbHUKA. MI3MepeHue 1 nocTpoeHue
YIJIOB C IIOMOIIbIO TPAHCIIOPTHPA
43 Harnsgnsle npencrasinenus o Gurypax Ha INIOCKOCTH: MHOTOYTONBHUK, IIPSIMOYTOJIBHUK, KBaAPAaT, TPEYTOILHHK; O PaBEHCTBE
"~ Quryp
44 N3zobpaxenue Guryp, B ToM 4rciie Ha KineTdaroit Oymare. [loctpoeHue koHGUTypaluii U3 YacTei npsMoil, OKPY:KHOCTH Ha
"’ HeNWHOBAaHHOM W KileTdatoi Oymare. Mcronp30BaHHE CBOMCTB CTOPOH U YITIOB MPSAMOYrOMEHUKA, KBaIpaTa
45 [Tnomane mpsMOYrobHIKA M MHOTOYTOIEHIKOB, COCTABIICHHBIX U3 MPSMOYrOJIbHUKOB, B TOM YHcie Guryp, n300pak€HHbBIX
" Ha kierdaroit Oymare. EquHUIBI ©3MEpEHUS IUTOLIA I
Harmsiiapie npencTaBiaeHus 0 MPOCTPAHCTBEHHBIX (UI'ypax: MPsIMOYTONBHBIN Mapaulenenunesn, Ky0, MHOTOrpaHHUKH.
4.6 W300paxkeHue MPOCTEUIINX MHOTOIpaHHUKOB. Pa3BépTku kyOa u napamenenunena. CoznaHue Moaeaeli MHOrOrPaHHUKOB
(u3 Oymaru, IPOBOJIOKH, IIACTIIIMHA B JPYTUX MaTEPHAIOB)
4.7 OO0BEM IPAMOYTOIBHOTO TIApaJUIeIenueaa, kyoa. Equaue! mmepenns oobéma
Kon IIpoBepsiemMblii 2J1eMeHT COlePKAHUS
1 HarypanpHbIe yncia
Apundmernueckre ASHCTBUS ¢ MHOTO3HAYHBIMH HaTypa bHBIMU YMcIaMy. UNCITOBBIE BBIPaXXEHHUS, TIOPSIIOK ACHCTBUH,
1.1 wucnonp3oBaHme ckOOOK. VcTIonp30BaHNE MPH BEIYHUCICHNSIX IEPEMECTUTENHHOTO M COUETATETHHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHHSI, PaCTIPEIENUTEIbHOI0 CBOMCTBA YMHOXKEHUS
1.2 Oxpyrnenue HaTypaIbHBIX YHCEI
13 Jenurenu v KpaTHbIE YMCia, HANOOIBIINI OOIIMI IETTUTENb M HauMeHblIee o01iee KpaTHoe. JleTMMOCTh CyMMBI B
TIPOU3BEICHUS
1.4 JleneHue ¢ oCTaTKOM



Kon IIpoBepsieMBblii 31eMEHT cOep:KAHUS

2 Jlpobu
2.1 OOBIKHOBEHHAS Jp00h, OCHOBHOE CBOWCTBO JAPOOH, COKparieHue apodeii. CpaBHEHHE U YIIOPSAI0UUBAHIE APOOCH
2.2 Pemenue 3a/1a4 Ha HAXOXKAECHHUE YAaCTH OT IEJIOTO U IIEJIOTO I10 €ro YacTH. J[poOHOe YHciIo Kak pe3ylisTaT JeJIeHuUs

HpeI[CTaBJ'IeHI/Ie I[eCHTPI‘IHOﬁ ,HpO6I/I B BUJC OOBIKHOBEHHOM Hp06I/I 1 BO3BMOKHOCTB IPCACTABJICHU S OOBIKHOBEHHOM ,HpO6I/I B

2.3 .
BHJIE JECATUYHOU

HGCHTI/I‘IHHG Z[pO6I/I 1 MCTPUYCCKasd CUCTEMA MEP. ApI/I(l)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH 1 YHCJIOBBIC BbIPAKCHUA C OOBIKHOBEHHBLIMHU

24
U JICCATUYHBIMU APOOSIMU
2.5 OrtHomenwue. JleneHre B JaHHOM OTHOMICHUU. Maciita0, mporopius. [I[puMeHeHre IpomopIuiil pyu peleHUH 3a1a4

Ilonstue IIpoLCHTA. Brruncnenue IMPONEHTa OT BEJIMYMHBI U BEJIMYHHLI 10 eé IMPOLCHTY. BI)Ipa)KeHI/Ie MIPOUCHTOB

2.6
JCCATUYHBIMU I[pO6$[MI/I. Pemenue 3aaa4 Ha IPOUCHTHI. BLIpa)KeHI/Ie OTHOLICHHA BCJIMYUH B MPOLCHTAX
3 TlonoxxurensHBIE U OTPULIATCIIBHBIC YNCIIa

TlonoxxurensHbBIE U OTpULIATCIIBHBIC YUCJIA. ]_[enme quciia. MO}IyJ'II) qucia, rcOMETpHUUCCKad UHTEPIPETALA MOAYIIA YrCia.

3.1 . N
I/I3o6pa>KeHHe YHCECJI HAa KOOPAWUHATHOU ITPAMOU. Yucnossie IMPOMEKYTKH. CpaBHeHI/Ie YHUCCII
3.2 ApI/I(l)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPpHUIATCIIbHBIMH YHUCIIaMU

ITpsiMoyrobHast CHCTEMa KOOP/IMHAT Ha IIOCKOCTH. KOoopAMHATH! TOYKM Ha IJIOCKOCTH, abcimcca u opauHata. [loctpoenue
TOYeK U (PUTyp Ha KOOPIAUHATHOI MIOCKOCTH

3.3

4  ByKBeHHbIE BBHIPRKEHUS

41 [Mpumenenne OyKB I 3aIIMCH MaTeMaTHYECKUX BBIPaKEHUI U npeiokeHuil. CBOWCTBa apUPMETHIECKUX JICHCTBUM.
bykBeHHBIE BBIpa)KEHHS U YHCIIOBBIE IMTOJICTAHOBKU. ByKBEeHHBIEC paBEHCTBA, HAXOXK/ICHHE HEM3BECTHOIO KOMITOHEHTA
4.2 ®opmyisbl, GOpMYITBI IEPUMETPA U TUIOIIAN MPSIMOYTOJIbHUKA, KBaJpara, 00bEMa mapasuienenuresaa 1 Kyoa
5 Pemenune TeKCTOBBIX 3a/a4
5.1 PemieHne TEKCTOBBIX 3a/1a4 apU(PMETHUECKUM CITIOCOOOM
5.2 Pemenue nornveckux 3aaad. PereHue 3a1a4 nepeOOpoM BceX BOBMOXKHBIX BAPHAHTOB

Pemenue 3a1a4, conepikaiiux 3aBUCIMOCTH, CBSI3bIBAIOIIMX BETHMUUHBI: CKOPOCTh, BpEMs, PACCTOSHUE, 1IeHa, KOJTMUECTBO,
5.3 CTOMMOCTB, IPOU3BOIUTENBEHOCTD, BpeMsi, 00bEM paboThl. ENMHUIIBI H3MEpPEeHUs: MACChl, CTOMMOCTH, PACCTOSHHS, BPEMEHH,
ckopocTH. CBsI3b MEXAY EINHUIIAMA U3MEPEHHS KaXK10W BETTMIHHEI

Perrenue 3a1a4, CBA3aHHBIX C OTHOLICHUEM, IPOMOPLMOHATEHOCTBIO BEIMYKH, IPOLCHTAMHU; PELICHHEe OCHOBHBIX 33a1a4 Ha
JpOOU M MIPOLICHTHI

5.4

5.5 OrmeHka U IPUKHUIKA, OKpyIIIeHHEe pe3ynabsraTa. CocTaBieHHe OYKBEHHBIX BBIPAKCHHUHN TI0 YCIIOBHIO 331a4H.

5.6 IlpencrapieHue JaHHBIX ¢ MOMOIIBIO TaOMHI U fuarpamm. Cron0Oyartsie AuarpaMMbl. UTeHHE KPYTOBBIX IHarpaMm
6 HarmsnHas reomerpus

6.1 Touxa, mpsamas, OTpe30K, JIyd, yroi, JIoOMaHast, MHOTOYTOJIbHUK, YeTHIPEXYTONbHUK, TPEYrOJbHUK, OKPYKHOCTb, KPYyT

6.2 BsauMmHOe pacronokeHue AByX IPsIMBIX Ha INIOCKOCTH, NapajuIeIbHBIE MIPSAMbIE, IEPIICHUKYIIAPHBIEC TIPSIMbIS

6.3 H3MmepeHue pacCTOSHUIA: MEXIY ABYMS TOYKaMH, OT TOUKH JIO MPSIMOM, JUTMHA MapILpyTa Ha KBaPATHOH CETKe

6.4 l3mMepeHue 1 HOCTPOCHHUE YIVIOB C IOMOIIBIO TPAHCIIOPTHPA

6.5 Buabl TpeyronbHUKOB: OCTPOYTONbHBIM, IPSIMOYTOJIbHBIH, TYIIOYrOJbHBIM, paBHOOEIPEHHBIH, pABHOCTOPOHHU I

6.6 Uerbipéxyronbuuk. [IpsMOyronbHUK, KBaIpaT: UCIIONB30BAHUE CBOMCTB CTOPOH, YIVIOB, AHATOHAJICH

W3006paxeHne reoMeTprUYecKuX (GUIyp Ha HEIMHOBAHHOW Oymare ¢ MCIOIb30BaHUEM LIUPKYIS, TMHEHKH, YTOIbHUKA,

6.7 .
Tparcroprupa. [locTpoeHns Ha KieT4aroit Oymare
6.8 Tlepumerp MHOTOYroNbHUKA

6.9 [NonsTHe MTONIAAM GUIYPHI, SAMHHLBI H3MepeHHs oy, [IpubmmkénHoe n3Mepenue mwiomany GUryp, B ToM 4rciie Ha
" KBaJpaTHOU CETKe

6.10 IIpubmmwkéHHOEe U3MEPEHUE JIHHBI OKPYKHOCTH, TUIOIIAIH Kpyra
6.11 Cummerpusi: EHTpabHAasl, OCEBas U 3epKaibHas. [locTpoeHnue CUMMETPHUYHBIX (BUTYD

Harmsigable npecTaBiaeHus 0 MpOCTPAaHCTBEHHBIX (DUrypax: mapasuieNienumnes, Kyo, pu3Ma, MipaMuia, KOHyc, HITHHID,
6.12 map u cepa. M3o0pakeHue mpocTpancTBeHHBIX Guryp. [Ipumeps! pa3BEPTOK MHOTOMPAHHUKOB, IUITUHIPA U KOHYCA.
Cozpmanue MozieTieit MpOCTPaHCTBEHHBIX QUTryp (M3 OyMaru, IpOBOJIOKH, ITACTHIIMHA U APYTUX MATEPHAIIOB)

6.13 Tloustue oObEMa, eaUHUIIBI n3MepeHust 00bEMa. O0BEM MPSIMOYTOIBHOIO MapasuieNenunena, Kyda

YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJNYECKHUE MATEPHUAJIBI U1 YYUTEJIA



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
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