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MNOSACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHBIMU LENIIMU O0YYEHUSI MaTeMaTHKE B 5—06 Kilaccax SIBISIOTCS:

® [IPOAOIDKEHHE POPMUPOBAHUS OCHOBHBIX MATEMaTHUECKUX MOHATUH (4MCII0, BETUYMHA,
reomeTrpuueckas (urypa), oOecrneuuBarOmUX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00y4aromuXxcs;

® Da3BUTHE WHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  00y4aromuxcs,
IIO3HABATEJILHOM aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3Yy4EHUIO
MaTEeMaTHKHY;

® [10JIBEICHUE O0YYAIOLIMXCS Ha JOCTYITHOM Il HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKHU U OKPYKAIOLIEro MUpPa;

e (dopmupoBaHue  (YHKIMOHAIBHOM  MaTreMaTHYeCKOM  I'pPaMOTHOCTH:  yMEHUS
pacro3HaBaTh MaTeMaTHYeCKHEe OOBEKTHl B pEabHBIX JKU3HEHHBIX CHTYallUsX,
NPUMEHSTh OCBOCHHBIC YMEHHS /ISl PEUICHUs MPAaKTHKO-OPUEHTHPOBAHHBIX 3a/ad,
UHTEPIPETUPOBATh IOJIYYEHHBIE PpE3yJbTaTbl M OLEHMBATh MX Ha COOTBETCTBUE
NPAaKTUYECKON CUTYaIUH.

OCHOBHBIC JIMHUU COJIEP)KaHHSI Kypca MaTeMaTWKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpHuuecKas, KOTOpble pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ U B3aMMOJEHCTBHHM.
Taxoke B Kypce MaTeMaTHKH IPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJireOpbl U ONKCaTeIbHON
CTaTUCTHKH.

N3ydyeHne apu@meTHuecKoro MaTepuaia HAYMHAETCS CO CHUCTEMAaTHU3allMd U pa3BUTHUS
3HaHWUH O HAaTypaJbHBIX YHCIIaX, TOJyUEHHBIX Ha YPOBHE HaualbHOIO o011ero oopazosanus. [lpu
3TOM COBEPUICHCTBOBAHNUE BBIYMCIUTEIBHON TEXHUKH U (OPMHUPOBAHUE HOBBIX TEOPETHUUECKUX
3HaHUH COYETAETCS C PAa3BUTHUEM BBIYHCIUTENBHOM KyJIbTYpbl, B YaCTHOCTH C OOy4YeHHEM
POCTEHIIMM TpUEMaM MPUKUIKH U OIIEHKU PE3yJIbTaTOB BEIUMCIICHUH. V3ydeHne HaTypambHBIX
yKcell IPOoAOoKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMM MOHSATHAMHU TEOPUU JIEIIMMOCTH.

Hauano u3ydeHus: oObBIKHOBEHHBIX M JIECATHUYHBIX ApoOeill oTHeceHO K 5 kiaccy. OTo
HEepBbI 3Talm B OCBOGHUHU ApoOei, Korjga MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH HIESIMH,
NOHATUSIMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B MOJHOM 00BEME
MpEIIIeCTBYET M3YUYEHUIO JECATUYHBIX APOOEH, YTO LenecooOpa3HO C TOYKU 3PEHUsl JIOTHUKU
U3JI0KEHUsl YUCIOBOM JIMHUM, KOTJa TNpaBWia JNEHCTBUN C JECATUYHBIMH JPOOSIMH MOXKHO
000CHOBaTh YK€ M3BECTHBIMU aJTOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
IpoOsMU. 3HAKOMCTBO C JECATUYHBIMH JPOOSMU PACHIMPUT BO3MOXKHOCTH JUISI TTOHUMAHWSI
00y4aromuMUCs MPHUKIIQTHOTO MPUMEHEHHSI HOBOW 3alTUCH TPY M3YYEHUH JPYTUX NPEAMETOB U
IPU MPaKTHYECKOM HCIoNb30BaHuU. K 6 Kiaccy oTHecE€H BTOpOI 3Tanm B U3y4eHUHU IpooeH, rie
IPOMCXOIUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHHUS M NpeoOpazoBaHMs JIpoOei, ocBoeHHe
HOBBIX BBIYHCIIHTENBHBIX AITOPUTMOB, OTTAaUYMBAHWE TEXHWKH BBIYHCICHWH, B TOM 4YHCIE
3HAYCHUH BBIPAKCHHU, COACPKAIINX W OOBIKHOBEHHBIE, U JIECATHYHBIC JIPOOH, yCTAHOBJICHUE
CBsI3eH MEXJy HUMH, PacCMOTpeHHE NMPUEMOB pelIeHHs 3ahay Ha apobu. B nauvane 6 kmacca
IPOMCXOIUT 3HAKOMCTBO C MMOHATHUEM MPOLIEHTA.

OCOOEHHOCTBIO N3YyUEHHS ITOJIOKUTENBHBIX U OTPULIATENbHBIX YUCEN ABISAETCS TO, YTO OHU
TaKXe MOT'YT pacCMaTpHBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane M3y4EHUS TEMbl
«[TomoxxuTenpHble U OTPHUIIATENbHBIC YUCTay Bblaensercs noarema «Llenbie yncnay, B pamkax
KOTOPOH 3HAKOMCTBO C OTPHUIATEIbHBIMM YHCIAMHU M JCHCTBUSMHU C TOJOXHUTEIbHBIMH M
OTPHLIATEJIbHBIMU YUCIIAMH IIPOMCXOJUT Ha OCHOBE COAEPKATEIBHOIO MOAX0/1a. JTO MO3BOJISET
Ha JOCTYIIHOM YpPOBHE IIO3HAKOMHUTb OOYYaroIIMXCsl IPAaKTUYECKH CO BCEMH OCHOBHBIMHU



MOHATUSIMH TE€MbI, B TOM YHCJE€ U C MpaBWJIaMU 3HAKOB MPU BBIOJHEHUU apUPMETUUECKUX
neicTBuil. M3yueHue panroHaIbHBIX YUCEN Ha 3TOM HE 3aKOHYHTCS, a OyIeT MPOIOIIKEHO B Kypce
anreOpsI 7 Ki1acca.

[Tpu 0OyueHuH peleHuIo TEKCTOBBIX 33/1a4 B 5—6 Kilaccax UCIOIb3YIOTCS aprU(pMETHIECKHEe
npuémsl peuieHus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B 5—6 KjlaccaX pacCMaTpUBAIOTCS
TEKCTOBBIE 33J1a4M CJIEIYIOIIMX BUAOB: 33a/1a4M Ha IBUJKEHUE, HAa YaCTH, HAa IIOKYIIKH, HA padoTy U
IPOM3BOIUTENFHOCTD, HA MPOLIEHTHI, HA OTHOIIEHUS U poropuru. O0yJaronuecst 3SHaKOMSTCS C
npuéMaMy pelieHus 3a7ad  1nepebopoM BO3MOXKHBIX BapUaHTOB, Yy4yaTcsi paboTaTh C
uH(popMalrel, MpeACcTaBIeHHON B (popMe TaOJIUI WK JUarpamm.

B mporpamme yuebHOro kypca «MaremaTHKay NOPEIyCMOTPEHO (OPMHPOBAHUE
NPOTEIEBTHUECKUX aNreOpanveckux mpeicTaBieHuid. bykBa kak CHMBOJI HEKOTOPOTO yHCla B
3aBUCUMOCTH OT MAaTE€MaTHYECKOIO KOHTEKCTa BBOJUTCA MOCTENEHHO. BykBeHHas CHUMBOJIMKA
[IMPOKO HCIOJIB3YeTCs MpEXkJe BCEro s 3amicH OOIIUX YTBEPXKACHUUW M MPEANIOKEHUH,
(dopMyJ1, B YaCTHOCTH JJIsl BBIUMCIIEHUSI T€OMETPUUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEIIS»
yycla.

B mporpamme ydeOHOro kypca «Maremaruka» MNpeACTaBlieHA HAIJSIAHAS TE€OMETpUs,
HampaBlieHHasT Ha pa3BUTHE OOPA3HOTO MBIIIICHUS, MPOCTPAHCTBEHHOI'O BOOOpaXKEHUS,
M300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIHN ATall B U3yUEHUH T€OMETPUHN, KOTOPBII OCYIIECTBIISAETCS
Ha HAaIJISIIHO-TIPAKTUYECKOM ypPOBHE, ONMPAETCsl Ha HarjiasAHO-0Opa3HOE  MBILUICHHE
oOyuaromuxcs. bonbias poiab OTBOAUTCS MPAKTUYECKON AEITEIbHOCTH, OMbITY, SKCIIEPUMEHTY,
MojenupoBaHuio. OOyyaromuecs: 3HaKOMSTCS ¢ TeOMETPUUECKUMH (pUTypaMH Ha IUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTyparusiMu, ydaTrcs u300pakaTh UX Ha HETMHOBAHHOMN
W KJeTdyaTrol Oymare, paccMaTpuBalOT HMX TNPOCTEHIHME CBOWCTBA. B mpoliecce H3ydeHHs
HarJsIIHOM TeOMETpPUM 3HaHMsI, MOTyYeHHbIE 0OydJaloUIMMHCS Ha YPOBHE HA4YaJbHOTO OOILEro
00pa30BaHus, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo ywyeOHOMY IUTaHy B 5—6 KjlaccaX HU3y4daeTcsi HMHTETPUPOBAHHBIN IpEIMET
«MareMaTuka», KOTOpPBIM BKIJIIOUaeT apupMETHUECKH MaTepuana U HarjsAHYyI0 T'€OMETpHUIo, a
TaKXe MPOINeIeBTUYECKNE CBEJCHMS M3 anreOpbl, SJI€MEHTHl JIOTUKM M Hayaja ONMCATEeNbHOM
CTaTUCTHKH.

Ha usyuenue yuebHoro xypca «Matemaruka» orBoautcs 340 gacos: B 5 kiacce — 170
yacoB (5 yacoB B Hezieln0), B 6 kimacce — 170 gyacoB (5 yacoB B HEJEIIO).

COJAEP/KAHUE OBYYEHUA
5 KUIACC

HartypaJjbHble yuciia u HyJIb

Harypansnoe uuncno. Psn matypansabix umcen. Yucmo 0. M3o0OpakeHue HaTypabHBIX
qrceNl TOYKaMHU Ha KOOPIWHATHOW (YHCIOBOM) MPSMOIA.

[To3unmoHHas cucreMa cuucieHus. PuMmckas HyMmepauusi Kak NpUMEpP HETO3MIIMOHHON
CUCTEeMBI cuncieHus. [lecsaTuunas cuctemMa CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YMCEJ, CPaBHEHHE HATypallbHbIX uucel ¢ HylnéM. CrocoObl
cpaBHEeHUs. OKpyTJIEHHE HAaTypaJIbHbBIX YUCEIL.

CrnosxeHue HaTypalbHbIX YHCET, CBOMCTBO HYJISI IPU CIIOKEHUH. BplunTaHue kak aeiicTBue,
o0paTHOE CIIOXKEHHIO. YMHOXEHHE HaTypalbHbIX YHCEN, CBOMCTBA HYNS M €IWHUIBI INPU
yMHOXEeHHH. JlemeHne Kak JeilcTBue, oOpaTHOe yMHOXKEHHIO. KOMITOHEHTHI AEHCTBUH, CBS3b
mexxny Humu. [IpoBepka pesynbTata apudmernueckoro naeiictBus. llepemectutensHoe u
COUETATEIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS M YMHOMKEHUS, PacCIpeNeIUTEIbHOE CBONCTBO
(3aKOH) YMHOKEHHS.



Hcnonb3oBanue OykB Ui 0003HAYEHHs HEU3BECTHOI'O KOMIIOHEHTA M 3allUCH CBOMCTB
apuMeTHUECKUX IeHCTBUH.

Jlenurenu u KpaTHbIE YUCIIA, Pa3lIoKeHUE HA MHOXUTENU. [IpocThie U cocTaBHbIE YHUCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHp C HaTypaJbHBIM II0Ka3aTelIeM. 3alUCh YUCJIA B BHIE CYMMBI DPa3psIHBIX
CJIaracMbIX.

YucnoBoe BbIpaK€HUE. BpIUKMCICHHE 3HAYEHUN YHCIOBBIX BBIPAKECHUM, IIOPAIOK
BBINIOJHEHUS  AclicTBui. Mcmosnp3oBaHuMe IIpU  BBIYMCICHMSAX  [IEPEMECTHTEIBHOIO U
COYETaTEeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUS, paclpelleIUTeIbHOrO CBOMCTBA
YMHOXEHHUS.

Jpoou

[IpencraBienue o apoOu Kak crocoOe 3amucy 4acTu BelMYUHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHbIE U HeNpaBUIIbHBIE ApoOH. CMelaHHas ApoOk, IpeACcTaBlIeHne CMEIaHHOH Apodu B
BUJIC HENPaBUJIBHOM JpoOM M BBIIEICHHE LEJOM YacTH 4YMCiIa U3 HENPaBWIBHON apoOu.
N3o0pakenune npodeit ToukaMu Ha YUCIOBOU MpsiMoii. OCHOBHOE CBOMCTBO JipoOu. CokpaliieHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTeln0. CpaBHeHHE JpoOeit.

CrnoxeHue U BblUMTaHUE JpoOel. YMHOXEHHE U JelieHue apoOei, B3auMHO OOpaTHbIE
npobu. HaxoxaeHue yacTu 1esoro v Ieyioro Mo ero 4acTH.

Hecstuunas 3anuck apobeit. [Ipeacrasnenue necaTuaHoi ApoOU B BUIE OOBIKHOBEHHOM.
N300pakeHre OeCITUYHBIX IpoOel ToukaMu Ha 4yMCciIoBOH mpsMoil. CpaBHEHUE AECATHYHBIX
Ipobeii.

Apudmernueckue 1eMCTBUS C JECATUUHBIMU Ipo0siMu. OKpyrieHue NeCATUYHBIX IpOoOei.

Pemrenne TekcToOBBIX 32124

Pemenne TeKCTOBBIX 3ajau apu(pMETHUYECKUM crlocoOoM. PerieHue jormdeckux 3ajad.
Pemenue 3anau nepeGopom Bcex BO3MOXHBIX BapuaHTOB. cronb30BaHKUE NP peIICHUH 3a7a4
TaOJIUIL ¥ CXEM.

Pemenue 3anau, cogepainx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpeMs,
paccTosiHUe, I€Ha, KOJUYECTBO, CTOMMOCTb. ENMHMIIBI M3MepeHus: Macchl, 00bEMa, LEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBSA3b MEXy €IMHULIAMU U3MEPEHUS KOKOW BETUYHHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHue JaHHBIX B BUJIE€ TAOIUI, CTOJIOYATHIX JUArpaMM.

Harasinnas reomerpust

Harnsanele npencraienus o purypax Ha IIIOCKOCTH: TOYKa, IpsAMasi, OTPE3oK, JIyd, yroJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsiMoii, ocTpslid, Tymol U pa3BEPHYTHIN
YTJIBL.

JlinHa oTpe3ka, METpUYECKME €IUHUIBl JUIMHBL. J[IuHA JIOMaHOW, NEpUMETp
MHOTOYTOJIbHUKA. MI3MepeHne n NocTpOeHUE YIJIOB C IOMOILBIO TPAaHCIIOPTHPA.

Harnsignele npencrasienus o gpurypax Ha IJIOCKOCTH: MHOTOYTOJIbHUK, MPSMOYTOJIbHUK,
KBaJIpaT, TPEYTrOJIbHUK, O paBEHCTBE (QUTYP.

N300paxkenue guryp, B TOM uucie Ha kietdyaToi Oymare. [loctpoenue koHdurypamnuii u3
qacTeil mpsMOii, OKPYXHOCTH Ha HEIMHOBAHHOW M KieT4yaroi Oymare. Vcronb30BaHne CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHMKA, KBaApaTa.

[Tnomane NpsMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3 IMPSIMOYTOJIBHUKOB, B
TOM 4Hcie Guryp, n300pakEHHBIX Ha KieT4aTol Oymare. EAMHUIIBI H3MEpEeHUs IIOLIa Iu.

Harnsanaele mpexactaBieHuss O  IPOCTPAHCTBEHHBIX — (QUrypax:  MPSMOYTOJbHBIN
napauenenunen, Ky0, MHOrorpaHHUKH. J3o00pakeHue mpOCTEHIIMX MHOIOIPaHHHUKOB.



Pa3BépTku kyba w mapamnenenunena. Co3gaHue Mojeleii MHOTOTPaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAJIOB).
O06BEM pAMOYTOIBHOTO Napaiienenunea, kyoa. Enquauibr namMepenus oobéma.
6 KUJIACC

HarypanbHble yncia

Apudmernueckue ACHCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHCIaMU. YHUCIOBBIE
BBIP)KEHUS, TMOPAJOK JEHCTBHI, MCIONIB30BaHUE CKOOOK. Mcmonp3oBaHHWE NpPU BBIYUCICHHUIX
MEPEMECTUTEIBHOTO U COUYETATEIHbHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PaclpeIeTUTEIbHOTO
cBoiicTBa ymMHOKeHUs. OKpyTJieHHuEe HATypaJbHBIX YHUCE.

Jlenurenu W KpaTHbIE 4YHCla, HAUOONBINMUN OOIIMIA JETUTENIb W HauMEHbIIee oOIiee
KpaTHoE. J[eIMMOoCTh CyMMBI U ITpoU3BeAcHUsI. [leleHue ¢ OCTaTKOM.

Apoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaieHue apobei. CpaBHeHHE U
ynopsaounBaHue apoOeii. Pemenue 3ajauy Ha HaXO0KJIEHUE YacTU OT LIEJIOro M IIEJIOTO IO €ro
yacTu. [IpoOHOe 4Ymciio Kak pe3ynabrar neneHus. lIpencraBineHue necaTUUHOM NpoOU B BHJIE
OOBIKHOBEHHOW JIpOOM W BO3MOXKHOCTH IMPEJICTaBICHHUS OOBIKHOBEHHOMW JpoOH B BHIE
necsaTHUHOM. JlecaTuunble Apodu U MeTpuveckas cucrema mep. ApudmeTHueckue IeHCTBUS U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSMHU.

OrtHowenue. JleneHue B JaHHOM OTHoueHuH. MacmTad, nponopuus. IIpumenenue
MPONOPLUI MPU PELICHUH 3a/1a4.

[TonsiTve mpoueHTa. BelunciieHne npoueHTa OT BEJIMYMHBI U BEJIMUUHBI 110 €€ MPOLEHTY.
BolpakxeHue mpoLEHTOB JAECATUYHBIMU Jpo0simMu. PelieHue 3agad Ha NMpoLEHTH. BeipaxeHue
OTHOIIEHUSI BEJIMYMH B MTPOLIEHTAX.

ITosioxuTEIbHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxurensHbIE M OTpULIATENBHBIE Uncia. Llenbie uncna. Monyinp yncina, reoMeTpuyecKas
MHTEpIIpeTalus Moayss yucia. M3o0pakeHue uducen Ha KOOPAMHATHOM mpsiMoil. YucioBbie
npoMexxyTku. CpaBHeHue uwncesl. ApupMeTHYECKHe JEHCTBUS C TOJIOKHUTEIBHBIMA U
OTPULIATENIHBIMU YHCIIAMH.

ITpsimoyronbHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KoOpAMHATHI TOUKM HA IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek 1 GpuUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBbIE BBIPAKEHUS

[Tpumenenue OyKB JUIs 3alIUCH MaTeMaTHYECKUX BhIpaKeHUH U npenioxeHuid. CBoHCTBa
apupMeTHuecKuX JIeHcTBUNA. ByKkBeHHBIE BBIpaKEHHS M UYUCIIOBBIE IMOJCTAHOBKU. ByKkBeHHBIE
paBeHCTBa, HAaXOXKJIEHUE HEM3BECTHOTrO KOMMOHEHTa. Dopmysbl, (Gopmysisl MepuMmeTrpa u
TJIOMIAIU TTPSIMOYTOJIbHUKA, KBaJipaTa, 00bEMa mapajuienenuneaa u Kyoa.

Pelnenue TeKCTOBBIX 33124

Pemienne TeKCTOBBIX 3a/au apupMETHYECKHM CIocoOoM. PerieHue jnoruyeckux 3ajad.
Pemenue 3aa4 nepe6opoM BceX BOSMOMKHBIX BAPUAHTOB.

Pemenue 3ana4, copepkamux 3aBUCUMOCTH, CBS3bIBAIOLINX BEJIMYUHBI: CKOPOCTb, BpEMs,
paccTosiHue, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOAMTENBHOCTb, BpeMsi, O00bEM pabOTHI.
EnvHMIBI M3MEpEeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOpOCTH. CBsA3b MeEXay
eAMHUIIAMU U3MEPEHUS KaX101 BEINYNHBI.

Pemenne 3amay, CBSI3AHHBIX C OTHOILIEHUEM, MPOMOPLUUOHAIBHOCTHIO BEJIWYHH,
NPOIIEHTAMH; pEIlIeHNEe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OrneHka U MPHUKHUIKA, OKpyTrJieHUe pe3ynprara. CocTaBieHne OYKBEHHBIX BBIPAKEHHH IO
YCIIOBUIO 3a/1a4H.



[IpencraBiaeHne AaHHBIX C NMOMOIIBIO Tabmuu M auarpamm. CrosnduaTble AUArpamMMbl:
YTEHHUE U NOCTpOcHUE. UTEeHNE KPYTrOBBIX JUArpaMM.

Harasignasi reomerpust

Harnsiiuaele npeacraBieHus o (purypax Ha INIOCKOCTH: TOUYKa, IpsAMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3anMHOe pacnosnokeHue AByX NPSIMBIX Ha IUIOCKOCTH, NapajuleNIbHBIC IIPsSMBIE,
NEPIEHAUKYJIAPHBIE IIpsMbIE. 3MepeHne pacCcTOsSHUN: MEXIy ABYMsS TOYKaMH, OT TOYKH JI0
IPSIMOM, JJIMHA MApUIPyTa HAa KBaIPaTHOM CETKE.

M3MmepeHne U IOCTPOCHHE YIIOB C IOMOULIBIO TPaHCIOPTHpa. Buasl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, IPSMOYTOJIbHBIM, TYNOYTOJIbHBIA, PABHOOEAPEHHBIN, PABHOCTOPOHHUM.
YeTpIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOIBHUKOB. [IpAMOYroapHUK, KBaapaT: UCIIOIb30BAHKE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0paxkeHne reoMmeTpuyeckux GUryp Ha HeJIMHOBAaHHOMN
Oymare C MCIIOJIb30BAaHMEM LUPKYINS, JUHEHKH, YroJbHUKaA, TpaHcnoptupa. [loctpoeHust Ha
KJIeT4yaTou Oymare.

[Tepumerp mHOTOYTONBHUKA. [TOHATHE TTOMANN GUTYPBI, €AUHUIBI U3MEPEHUS TIOMIA TN,
[TpubmmkE€HHOE M3MepeHHe ionaau GUryp, B TOM 4rciie Ha KBaapatHoil ceTke. [Ipubnmxénnoe
M3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLAN KpyTa.

CumMmMeTpus: LIeHTpallbHasA, 0CEBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX QUTYP.

Harnsinaele mpeacTtaBieHHss O HPOCTPAHCTBEHHBIX (Urypax: mnapaienenunesn, Kyo,
npu3Ma, TMpamMuia, KOHyC, IUIUHAP, map U chepa. M3o0paskeHre MpoCTPpaHCTBEHHBIX (GUTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, LMIMHApa U KoHyca. Co3naHue Mopenein
IPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoOBOJIOKH, MJIACTHIIMHA U IPYTHUX MaTEpHUaJIOB).

[Tonstne 00bEMa, enuHUILBI U3MepeHuss 00bEMa. OOBEM MPSIMOYTOIBHOIO Napaijelenunea,
KyOa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBbI YUYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3ybTaThl OCBOEHHUS NPOTrpaMMbl yueOHOro kypca «MaremaTuka»
XapaKTEepPU3YIOTCSA:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHHSM POCCHUMCKMX MAaT€MaTMKOB U POCCUHCKOMN
MaTeMaTUYeCKOH IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEW Tpa)kIaHWHA M pealu3allid €ro Ipas,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TIPOLIETyp TpakJIaHCKOro olmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM TNPHUMEHEHHEM JIOCTHXEHHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTaHOBKOM Ha AKTMBHOE y4YacTHE B PEUICHWM IPAKTUYECKUX 3a]a4 MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTH4YECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEU
KHU3HH ISl YCIIEITHON MPpo(ecCHOHANBHOM AeITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,



OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HWHIUBUAYAIbHONH TpaeKkTopuu oOpa3oBaHUS W
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIIBHOMY U O3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKIeHUIN, YMEHHUIO BUACTh MaTeMaTHUYE€CKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIle B ACSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNIOBEKa, MHPHUPOAbI U 0OlIecTBa, MOHUMaHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW NEATEIbHOCTH, JTAloOB €€ pPa3BUTHS U
3HAUMMOCTHU JIJIsl Pa3BUTHUS [IUBUJIN3ALIMU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHM HaBbIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M SMOLMOHAJIBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKUE 3HAHUS B UHTEPECAX CBOETO 3710POBbs, BEACHUS
3I0pOBOTO 00pasa >KM3HH (3A0POBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTBHIO HABBIKA PEIICKCUH, TPU3HAHUEM
CBOETO ITpaBa Ha OMMOKY M TAKOTO K€ MpaBa APYyroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUUM IS pellleHus 3ajgad B o0iacTu
COXPAaHHOCTH OKPYXKAIOIIEH cpejbl, TUIAHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCJICJICTBUM NI OKPY>KAIOIIEeH Cpefibl, OCO3HAHUEM TJIO0ATBHOTO XapaKTepa SKOJOTUUYECKHX
npo0JieM U MyTel X pelieHus;

8) amanTanusi K N3MEHAIUMCS YCJI0BUSM CONMATbHOH M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JeATeTbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y JAPYTHX
JI0JIel, MpuoOpeTaTh B COBMECTHOW NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU W3
OMBITA IPYTHUX;

HE0OXOIMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (POPMYIUPOBATH UJIEH,
MOHSTHUS, THIOTE3bl 00 OOBEKTAX W SIBJICHUSIX, B TOM YHCJIC paHEE HEW3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATEH CTPECCOBYIO CUTYAITHIO
KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUS W JICHCTBUS,
bopMyIHUpPOBATh M OIIEHUBATH PUCKHU U TIOCIEIACTBHUSA, (HOPMUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHBI
Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble Jiornueckue A1eCTBUA:
® BBIBIATh M XapaKTePU30BaTh CYIICCTBEHHBIE MPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXAY MOHATHUAMH, (POPMYIUPOBATH OMPENEICHUS TOHSATHH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKAIMKU, OCHOBAHUS JIsl 0000IIEHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJUMOI0 aHAJIN3A;
® BOCIPHUHHUMATH, (HOPMYIHPOBATh M MPEOOPA30BBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eMHUYHbIC, YACTHBIC U O0IIUE, YCIOBHEIC,



BBISBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOpeUus B (pakrax,
JAHHBIX, HAONIONEHUSX U YTBEPXKACHUAX, MpeIJlaraTb KPUTEPUM Ul BbISIBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOABI C MCIOJIb30BAHUEM 3AaKOHOB JIOTHKH, AECAYKTHBHBIX U HMHIYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparhb J0Ka3aTeIbCTBa MAaTEMATUYECKUX YTBEPKACHUH (MPsMBbIE U OT IPOTUBHOIO),
IPOBOJIUTH CaMOCTOATEIBHO HECJOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTpAauBaTh apryMeHTalllI0, NPUBOJUTH IIPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE PACCYKACHUS;

BBIOMpPATh CIOCOO pemeHus ydeOHOH 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHus, BbIOUpaTh Haubosee MOAXOMAIMNA C y4ETOM CaMOCTOSITENILHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue 1eHCTBUA:

UCIIONIb30BAaTh  BONPOCHI  KAaK  HWCCIICOBATCILCKHA ~ MHCTPYMEHT  TIO3HAHMS,
(GopMyIUPOBATh BOIIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, IPOOJIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE WM JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTUPOBATh CBOIO
TIO3UIINIO, MHCHUE;

IPOBOJUTh TI0 CaMOCTOSITEIbHO COCTABJICHHOMY IUIAHY HECIOXKHBIA OSKCIICPUMEHT,
HEOOJIBIIIOE UCCIICOBAHUE MO0 YCTAHOBICHUIO 0COOCHHOCTEH MaTEeMaTHUECKOr0 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSTENEHO (POPMYTUPOBATH OOOOIIICHHMSI U BBIBOJIBI TIO PEe3yabTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICAOBAHUS, OIICHUBATH JOCTOBEPHOCTH IOJYYCHHBIX PE3YJIbTATOB,
BBIBOZIOB M 00OOIIEHNI;

IMPOrHO3UPOBATH BO3MOKHOC PA3BUTHUEC ITPOLIECCCA, a TAKKE BbIIBUTAThb MIPECATIOJIIOKCHHUA O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTD U U30BITOYHOCTh HH(OPMAIIUHU, TaHHBIX, HEOOXOAUMBIX IS
pelLIeHNs 3a1a4H;

BbIOMPATh, AHAIN3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpAaTh (opMy IpeACcTaBiIeHUs WHPOPMAIMK U WLIIOCTPUPOBATH pElIaeMble 3a/laun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoil 1 UX KOMOMHALUSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMKM MO KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYyITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCIOBUSIMH U LEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOI TOYKY 3PEHHS B YCTHBIX W
NUCbMEHHBIX TEKCTaX, JJaBaTh MOSICHEHUS 1O XOAY pEIICHUs 3aJauyd, KOMMEHTHPOBATh
MOJIyYEeHHBIH pe3ynbTaT;

B X07€ 00CYXKIEHUS 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI, IPOOIEMBI,
perraeMoi 3aa4du, BHICKa3bIBaTh UJI€H, HALICIICHHBIE HA TTOMCK PEIICHHS, COMOCTABIIAT
CBOM CYXK/ICHHS C CYXKJICHUSMH JPYTHX YYaCTHUKOB UAJIOTa, OOHAPYKUBATh Pa3Inyne U
CXOJICTBO TIO3MLIUH, B KOPpPEeKTHOH ¢(opme (HopMyaHpoBaTh pa3zHOINIACUS, CBOU
BO3PAXKEHHUS;



® [IPEACTaBIATH PE3YJbTaThl PELICHUS 3a/ayM, SKCIEPHUMEHTA, MCCIEA0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3a/ad IPE3eHTalUU U
O0COOEHHOCTEHN ayAUTOPUH;

® [IOHMMAaThb M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHON U MHANBUIYAIbHOW paboThl IIpU
peneHny yuyeOHbIX MaTeMaTHYECKUX 3a71ay;

e [IpUHUMATh LEIb COBMECTHON JEATEIBHOCTH, TUIAHUPOBATH OPTaHU3ALNAI0 COBMECTHON
paboThl, pacpeAesaTh BUABI paboT, TOrOBapUBAThCS, 0OCYKIATh MPOLECC U Pe3yabTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4YacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00Cyx aeHusl, 0OMEH MHEHHUSMHU, MO3TOBBIE
IITYPMBI U JPYTHUE), BBIIOIHITH CBOKO 4acTh PabOThI M KOOPAUHUPOBATH CBOM JIEHCTBUSA
C IpYTUMH WieHaMH KOMaH/bl, OLICHUBATh KAU€CTBO CBOETO BKJIa/1a B OO IPOLYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe eificTBUS
Camoopranu3amnus:

® CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJIrOPUTM pELICHHsS 3ajayd (Wi €ro 4acth),
BbIOMpATh CcHoco0 pewmeHus ¢ Y4€TOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTb U KOPPEKTUPOBATH BapHAaHThl PELICHUM € y4ETOM
HOBOH MH(OpMAIIH.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLecca U pe3yJsibTaTa PelIeHUs
MaTeMaTHYeCKOM 3aa49H;

® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPHU PEIICHUU 3aJla4d, BHOCHUTb
KOPPEKTHBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIEHUBATh COOTBETCTBUE pPE3yNIbTaTa JIEATEIbHOCTH MOCTABICHHON LENH U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS MJIM HETOCTUKEHUS LIeJIH, HaXOAUTh OLIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHBI

K koHiy oOyueHuss B 5 kJacce oOyyaromuiics MOMYYUT CJEIYIOLIUE INpEeIMETHbIE
pE3yJIbTaTHhI:

Yucsa v BbIYUCICHUSA

[Tonumath ¥ MPaBUIBLHO YHNOTPEOATH TEPMHUHBI, CBSA3aHHBIE C HATYypaJbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMH U JAECATUUHBIMU JAPOOSMH.

CpaBHUBaATh U YNOPSAJOUYMBATH HATypaJIbHbIE YNCIA, CPABHUBATH B MPOCTEUIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECSITHIHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOI) IPSIMOM C COOTBETCTBYIOIIUM €1 UHNCIOM
¥ U300pakaTh HaTypalbHbIC YHCIa TOYKaMU Ha KOOPAWHATHOM (YMCIOBOM) MPSAMOI.

Boimonuate apudpmernyeckue AEHCTBHS C HAaTypalbHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU
JIpOoOsIMU B MPOCTEUIINX CITydasiX.

BBINOIHATE IPOBEPKY, IPUKUAKY PE3YyJIbTaTa BHIYMCICHUN.

OKpyrisTh HaTypajabHBIC YHUCIIA.

Pelnenue TeKCTOBBIX 3a1a4

Pemate TekcToBBIE 3a1aun apU(METHYECKHM CIIOCOOOM M C MOMOIIIBIO0 OPraHM30BaHHOTO
KOHEYHOI0 Iiepedopa BCceX BO3MOXKHBIX BapUAHTOB.

Pemarte 3amaum, conepkaniye 3aBUCMMOCTH, CBSI3bIBAIOIINE BEJIMYMUHBL: CKOPOCTh, BPEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.



Hcnonp30BaTh KpaTKWeE 3allMCH, CXEMBI, TAOIUIbI, 0003HAYEHUSI IPU PELICHUH 3a/1a4.

ITonb30BaThbCs OCHOBHBIMM €AMHMIIAMHA U3MEPEHMSI: LIEHBI, MACcChl, PACCTOSHUSA, BPEMEHU,
CKOPOCTH, BbIPa)KaTh OJIHU €IMHULIbI BEIMYMHBI UEPE3 APYTHUE.

W3Brekatp, aHAIU3UPOBaATh, OLEHUBATh MH(POpPMAIIHIO, MPEACTABICHHYIO B TaljHIle, Ha
cTONOUATON auarpamMme, WHTEPIPETHUPOBATH MPEACTABICHHbIE JaHHBIC, UCIONIb30BaTh JaHHBIC
IIPU PELICHUY 3ajau.

Harasignas reomerpust

[lonb30BaTbCs TeOMETPUYECKUMHU MOHATUAMM: TOYKA, MpsMas, OTPE30K, JIyd, Yroi,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoANTE TIPUMEPBHI OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOUIMX (OPMY H3YUEHHBIX
reOMEeTpUIECcKuX (puryp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIHO C yIJaMU: BEpUIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAaMH: yroJl, BEpLIMHA, CTOPOHA, AHAaroHajidb, C OKPYXHOCTBIO: paguyc, TUaMeTp,
LEHTP.

N300paxkaTh n3y4eHHBIE TeOMETpUYeCcKre (PUTYPhl Ha HETMHOBAHHON M KJIETYaTOl Oymare
C IOMOLLBIO LUPKYJIS U TUHEHKH.

Haxonuth IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOULIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB NPSAMOYIOJbHUKA, KBaJpaTa sl UX NOCTPOCHUS,
BBIYMCIICHHUS IUIOIIA/IM U [IEPUMETpA.

Bbruucnate nepuMeTp M IJIOMIAAL KBajAparta, NpsIMOYrojdbHHUKA, (GUTYp, COCTABICHHBIX M3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUryp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCs OCHOBHBIMH METPUYECKHUMH EAMHMIIAMU M3MEPEHMs JJIMHBI, ITUIOIIAIN;
BBIpaXKaTh OJHU €UHULIBI BEJIMUNHBI YEPE3 IPYTHE.

Pacno3naBaTh mapasuienenunen, Ky0, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHMs], HAXOUTh U3MEPEHU NapajulieNenunena, Kyoa.

Boruncnsate 00b€M KyOa, mapajuiesnenunena Mo 3aJaHHbIM HU3MEPEHMSIM, IMO0JIb30BaThCS
€IMHUIIaMU U3MEpEHUs 00bEMa.

Pemars Hecno)kHbIE 3a7aud Ha U3MEPEHUE T'€OMETPUYECKUX BEIMYMH B MPAKTUYECKUX
CUTYalUsX.

K xoniy oOydeHuss B 6 kJacce OOydYalOIMUICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

3HaTh U NOHMMATh TEPMHUHBI, CBA3aHHbBIE C PA3JIMUYHBIMHU BUJAAMH YHCEN U CIIOCO0aMHU HX
3aIyCcH, MePeXOUTh (€CIIM 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aMMCH Yncia K IPYrou.

CpaBHMBaTh M YNOPSAAOYMBATH IIEJIble YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpoOH,
CpPaBHMBATh YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbImonHsATh, coueTas yCTHbIE M NHCbMEHHbIE NPHUEMBI, apudmeTnyeckue IEHCTBUS C
HaTypaJIbHBIMM U I€JIBIMM  YHCJIaMH, OOBIKHOBEHHBIMH U  JIECATUYHBIMU  JIpOOSMHU,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

BbruncnsaTe 3Ha4€HMS YUUCIIOBBIX BBIPAKEHUM, BBIIOIHATH IPUKUJIKY U OLIEHKY pe3yJIbTara
BBIUMCJICHUM, BBIMOJIHATH MPEoOpa3oBaHUsl YHUCIOBBIX BBIPAKEHHH Ha OCHOBE CBOMCTB
apupMeTUUECKHUX JEHCTBUM.

COOTHOCUTH TOUKY Ha KOOpPAMHATHON MpPSIMOW C COOTBETCTBYIOIIMM €l 4YHCIOM U
n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOM MPSMON, HAXOJUTh MOIYJIb YUCIIA.

COOTHOCHTH TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPJIMHATAMU 3TON TOUKH.



OKpyriasTh Liesble Yhcia U JECATUYHbIE JPOOU, HAXOIUTh NPUOIHKEHHS YUCE.

YucinoBble 1 OyKBeHHbIE BbIPAKEHHSA

[TonumaTh U ynoTpeOIATh TEPMHHBI, CBA3aHHBIC C 3AMHCHIO CTEIICHW YHCIIA, HAXOIUThH
KBaJpaT U KyO 4Mcia, BEIYUCIATH 3HAUEHHSI YMCIIOBBIX BBIPAXKEHUH, COIEPKAILUX CTEIIEHU.

ITosp30BaTbCsA MpU3HAKAMM JE€IUMOCTH, PACKIAIbIBaTh HATYPAJIbHBIE YMCiA HA IIPOCTHIE
MHOXHUTEIH.

[Tonb30BaTbes MacITabOM, COCTABIIATH IPONOPLUMU U OTHOLIEHUS.

Hcnonb3oBate OYKBbI 1151 0003HAYCHMS YUCEN IIPU 3aIIUCU MAaTeMaTHYECKUX BbIPAKECHUH,
COCTaBJIATh OYKBEHHBIE BBIpaKEHHsI U (POPMYJIbl, HAXOIUTh 3HAYEHUs OYKBEHHBIX BBIPAXKCHUH,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMS.

Haxoauts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Penienne TeKCTOBBIX 32124

Pemiate MHOTOIIArOBBIE TEKCTOBBIE 337a4l APU(PMETUUECKUM CIIOCOOOM.

Pemlate 3amaum, CBSI3aHHBIE C  OTHOIICHHWEM, IPONOPLMOHAIBHOCTBIO  BEJIMYMUH,
NPOICHTAMH, PEIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, coneprkaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMUHBL: CKOPOCTh, BPEMS,
paccTosiHue, 1I€HA, KOJHMYECTBO, CTOMMOCTb, NPOU3BOAMTENBHOCTb, BpeMs, 00bEM pPabOTHI,
UCTIONB3Ysl apu(MeTHYecKue JeHCTBUS, OLEHKY, TNPUKUAKY, MOJIb30BaThCA CIUHHUIIAMHU
MU3MEPEHMS COOTBETCTBYIOIMX BEJIUYMH.

CocTtaBisaTh OYKBEHHBIE BBIPRKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnekats uH(pOpMAIHIO, MTPEICTABICHHYIO B Ta0iMIIaX, HAa JIMHEHHON, cTONOUATON WU
KpyTrOBOH arpamMmmax, MHTEpIPETUPOBATh IIPEACTaBICHHBIE JAHHBIC, HCIIOIb30BATh JAHHBIC U
peneHun 3aaay.

[TpencraBasaTs nHGOPMALHIO C TOMOIIBIO TAOIHUL, TMHEWHON U CTOJIOUATON AUarpamM.

Harasinnas reomerpus

[TpuBoaUTE NpUMEpPHl OOBEKTOB OKPYXKAIOLIET0 MHpa, UMEIOMUX (GOpMYy H3YyUEHHBIX
F€OMETPUUECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX (PUTyp, MPUMEPHl PABHBIX M CHUMMETPHYHBIX
buryp.

N300pakaTh C MOMOIIBIO LUPKYJS, JUHEWKH, TPAHCHOPTUpPA HA HEITUHOBAHHOW U
KJIeT4aTol Oymare u3y4yeHHbIe IUIOCKME TeoMeTpuueckue GUrypsl U KOHQUrypauuw,
CUMMETpPUYHBIE QUTYDBI.

[Tonp30BaTbcss TEOMETPUUECKUMH — TMOHSTHUSMHU:  PaBEHCTBO  (GUIYp, CHMMETpus,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CUMMETPHUEN: OCb CUMMETPUHM, LIECHTP CUMMETPHHU.

HaxonuThe BENWYMHBI YIIIOB W3MEPEHUEM C IOMOULIBIO TPAHCIOPTHPA, CTPOUTH YIIIbI
3a/IaHHOW BEJIMYMHBI, ITOJIb30BATHCS IIPU PEILICHUN 33]1a4 IPaAyCHOM MEPOU YIIIOB, paclO3HaBaTh
Ha 4epTekKax OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.

Bpluucnate UIMHY JIOMaHOM, NEPUMETP MHOIOYIOJIBHHMKA, IOJIb30BAaThCA EIMHUIIAMHU
WU3MEPEHMS JUTMHBI, BBIpAXKaTh OJTHU €IUHULIBI U3MEPEHUS JUTMHBI Yepe3 Apyrue.

Haxonnuts, HCTIONb3ys 4EPTEKHBIE HHCTPYMEHTHI, PACCTOSHUS: MEXAY ABYMS TOUKaMH, OT
TOYKH JI0 NIPSIMOM, JJIMHY IIyTU HA KBAJPAaTHOM CETKE.

Bbuucnare 1omanbs (QUryp, COCTAaBICHHBIX W3 MPSIMOYTOJbHHUKOB, HCIIOIb30BATh
pa3OueHue Ha NpPSIMOYTOJbHHMKM, Ha paBHbIE (UIypHl, JOCTpPAaUBaHHE A0 MPSIMOYrOJbHHKA,
II0JIb30BATBCS OCHOBHBIMU CIMHHLAMU W3MEPEHHUS IUIOINAAW, BBIPAXKATh OIHU EIAVHMIIBI
U3MEPEHHUs IUIOLIAH Yepe3 APYTHeE.

Pacno3naBate Ha MOJENSAX M M300pAXKEHUSAX MUPAMULAY, KOHYC, HIWIHHJID, UCTIOIb30BATh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, rpaHb, OCHOBAHHUE, PA3BEPTKA.



eMHHUIIAMU U3MEPEHUS 00bEMA;

CUTyaluAX.

TEMATHYECKOE IINTAHUPOBAHHUE

N300pakath Ha KJIeT4aTON OymMare mpsiMOYTOJIbHBIN TTapajuieenumnes.
Boraucnare 00bEM MPSMOYTOIBHOTO Mapajulesienumea, Kyoa, mojib30BaTbCsi OCHOBHBIMU

Penrate HecnoxHBIE 3aaa4d Ha HaXOXACHHUEC I'COMETPHUYCCKUX BECJIIMYHH B IIPAKTHYCCKUX

5 KJIACC
HaumenoBanu | KonumuecTBo yacoB
Ne OnextponHsie (1U(pOBLIE)
€ pa3zelioB u
1/ Tem Becer  Komrtponen — Ilpaktudeck — 00pazoBaTesnbHbIC
ecypc
1 HpOrpaMMbI 0 bI€ pabOTHI ne paboThl pecypcebl
HarypanbHbie
e, https:/m.ed /6M1J1XQ
1 JeticTBHs C 43 1 T SDS' HLEES00.H
HaTypaJIbHBIMU T
qUCIIaMHA
Harnsinnas
reomMeTpusl. https://m.edsoo.ru/038RE4QI
2 12 2
Jlunun Ha J
TJIOCKOCTH
3 OOBIKHOBEHHBI 43 1 https://m.edsoo.ru/PX5SWWX
e Ipobu NEQ
Harnsanas
reoMeTpus. https://m.edsoo.ru/XIL.5SYPP
4 10 1
MHoroyronasH WTY
WKHU
JecsaTuunbie https://m.edsoo.ru/FWMS97
5 38 1
Apobu M71
Harnsgnas
TEOMETPHSI.
https://m.edsoo.ru/CTSXX93
6 Tenan 9 1
EK
burypsi B
MIPOCTPAHCTBE
7 [ToBTOpEHME M 10 ) https://m.edsoo.ru/MHFWMI
00o001Ienne FOH
OBHIEE
KOJIMYECTBO
170 5 4
YACOBIIO
I[TPOIT'PAMME

6 KJIACC




No HaumenoBanu KoanyectBo yacos DIIEKTPOHHBIE
B € pa3zeiioB u (mmudpoBsie)
n/ Bcer  KontposibH [IpakTrueck
TEM oOpasoBareibHbIC
1| 0 bI€ pabOTHI ne paboThI
MIPOTPaMMBI pecypchl
Harypanbnbie https://m.edsoo.ru/AOSK6T2
1 30 1
qHuCcIIa OR
Harngaonas
’ reomMerpusl. 7 https://m.edsoo0.ru/9XBXWV
[Ipsimble Ha 26T
IUIOCKOCTH
https://m.edsoo.ru/OKB7Z4A
3 Hpobu 32 1 PR:AILeC500. T
L4
Harnannas
4 CCOMETDIS 6 1 https://m.edsoo.ru/AKIVTT
pHiL. KIQ
Cummerpus
Bripaxenus ¢ https://m.edsoo0.ru/Q0ZZVE
5 6
OykBaMu HR5
Harnannas
reoMeTpus. https://m.edsoo.ru/KTLFF2R
6 14 1 1
durypsl Ha G2
IUIOCKOCTH
ITonoxutenbH
7 BIC U 40 | https://m.edsoo.ru/Z071X55J
OTPHUIIATEITBHBI U
€ gucna
2 IIpencrasienu 6 1 https://m.edsoo.ru/OIK32GP
€ JJaHHBIX 9B
Harmannas
9 reoMeTpus. 9 1 https://m.edsoo.ru/IWDS13V
durypsl B CF
MIPOCTPAHCTBE
[ToBTOpEHME,
00001IeHHE, https://m.edsoo.ru/E58JQPA
10 20 2
cucTeMaTu3ar EA
U
OBIIEE
KOJIMYECTBO
170 6 4
YACOB I10
ITPOI'PAMME

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOH
OBPA3OBATEJIBHOM ITPOTPAMMBI
5 KUIACC




Kon
IIPOBEPSAEMOTO
pe3yJbrara

ITpoBepsieMble TpeIMETHBIE PE3YJIbTAaThl OCBOEHNS OCHOBHOMN
0o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

Yucaa v BEIUMCIICHUS

1.1

IlonmMmate u IMpaBUJIbHO yrIOTp€6J'I${TB TEPMHHBI, CBA3aHHBIC C
HaTypaJIbHbIMU  YUCJIAMHU, OOLIKHOBEHHBIMH U JACCATUYHBIMU

JTPOOSMH

1.2

CpaBHI/IBaTL " ynnopsaao4uBaThb HaTypaJIbHbIC YHUCJIa, CpaBHUBAThb B

HpOCTGﬁHIHX clrydadax OOBIKHOBEHHEBIE ,Z[pO6I/I, ACCATUYHBIC ,Z[pO6I/I

1.3

COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YUCIIOBOH) mHpAMON cC
COOTBETCTBYIOIIMM € YMCIOM W M300pakaTh HATYpaJbHBIC YHCIIA

TOYKaMHU Ha KOOPJAUHATHOM (YUCIIOBOM) MPpsSMOK

1.4

1.5
1.6

2.1

BreimonaaTe apI/I(bMeTI/I‘-ICCKI/Ie HeﬁCTBHH C HAaTypaJIlbHbIMU YHCJIAMHU,

C OOBIKHOBEHHBIMH JIpOOSIMU B IPOCTEUILINX CIIydasx
BbInonHATE IPOBEpKY, NPUKUAKY PE3yJIbTaTa BHIYMCICHUN
OxpyrisTh HaTypaibHbIE YHCIIA

Pemrenuie TekCTOBBIX 3a1a4

Pemate TekcTOBBIE 3amadyu apI/I(bMCTI/I‘-IeCKI/IM CIIocooboM U ¢
IIOMOIIIBIO OPTraHU30BAHHOTO KOHCYHOT'O nepe60pa BCE€X BO3MOXHBIX

BapHUaHTOB

22

Pemlate 3amaum, cogepkamue 3aBHCHUMOCTH, CBS3bIBAIOLIUE
BEJIMYUHBI: CKOPOCTh, BpPEMs, pACCTOSHUE, II€Ha, KOJUYECTBO,

CTOMMOCTDB

2.3

24

2.5

Hcnons3oBaTh KpaTKUC 3alliCu, CXEMBbI, Ta6J'II/II_IBI, 0003HaYCHHS npu

perieHuu 3aaaq

ITonp30BaThCd OCHOBHBIMH CAMHUIOaMH H3MCPCHUA: LCHBI, MACCHI,
pacCcTosaHusA, BPEMCHH, CKOPOCTHU, BbIpAXKATb OJHU CIUHHIIBI

BEJIMYMHBI Yepe3 APyTrUe

N3Bnekats, AQHAJIU3UPOBATD, OLICHUBATh nHpopmaIuio,
MpEeICTaBICHHYI0O B Ta0iluile, Ha CTOJOYAaTON Juarpamme,
MHTEPIPETUPOBATH IIPEACTABICHHBIEC JaHHbIE, UCIIOIb30BaTh JaHHbIE

IIPU pELICHUN 3a1a4

Harnsannas reomerpust




3.1

3.2

Ilonp30BaTbcs TIEOMETPUYECKUMHU TMOHATHSMM: TOYKa, IpsMas,
OTPE30K, JIy4, yToJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPyT
[IpuBoauTh MpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HWMEIOIINX

(hopMy U3y4EHHBIX T€OMETPUUECKUX (DUTYD

33

Hcnons3oBaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C YIJIaMH: BECpIIMHA
CTOpOHAa; € MHOIOyroJIbHMKaM#u: Yyroj, BCpHIMHA, CTOpPOHA,

JMaroHalib; ¢ OKPY>KHOCTBIO: PaJInyC, TUaMETp, LICHTP

34

3.5

3.6

3.7

3.8

N306paxaTh n3y4eHHbIE TeOMETpUYECKUEe (PUTyphl HA HETMHOBAHHOM

U KJIeT4aToOl Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKH

HaXOI[I/ITI) AJIWHBL OTPE3KOB HCEIMOCPCACTBCHHBIM H3MCPCHHUEM C
MIOMOIIBIO JINHEWKH, CTPOUTHh OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH
OKPY’KHOCTB 3aJJaHHOTO paanyca

Hcronp30BaTh CBOWCTBA CTOPOH M YTJIOB ITPSIMOYTOJIHHKA, KBaApaTa

JUISL KX TIOCTPOEHUS], BBIYMCIICHUS VIO U TIEpUMETpa
Bbruncnsate nepuMerp M IUIOIIAJbL KBajapara, HPsIMOYTOJIbHUKA,
¢buryp, cocTaBIeHHbIX U3 NPSMOYTOJbHUKOB, B TOM 4Hcie (QUryp,
n300paXEHHBIX Ha KJIeT4aTol Oymare

[Tosnb30BaTbcsl OCHOBHBIMU METPUYECKUMHU EIUHHUIIAMH H3MEPEHUS

JJINHBL, TTTOIIAAN; BhIpaKaTb OAHNU CAMHUIBI BEJIMYUHBI YCPE3 APYTrUc

39

Pacnio3HaBath napasuienenumnes, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpo, TpaHb, W3MEPEHHUS; HAXOAUTh H3MEPEHUS

napajenenunesa, kyoa

3.10

3.11

Boruuciare 00bEM Ky6 a, TIHapajjiencnuineaa Mo  3aJdaHHBIM

HU3MEPCHHUAM, ITOJIB30BATHCA CAMHUIIAMU U3MCPCHUA 00BEMa

PemraTe HecoXKHBIE 3aa4M Ha HU3MEPCHUC TCOMCTPHUICCKUX BCIIMNYNH

B IPaKTUYCCKUX CUTYyaAlUAX

6 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTta

[TpoBepsieMbie TTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa3oBaHuUs

1

Yucna 1 BEIUMCIIEHUS

1.1

3HaTh M MOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3JIMYHBIMU BUIAMU
YHCell ¥ CIOCO0aMHU UX 3aIKCH, TIEPEXOTUTH (€CIIH 3TO BO3MOXKHO) OT

OJTHOM (hOPMBI 3aITMCH YHCTIA K IPYTOH




1.2

CpaBHI/IBaTB U ynopgaaoduBaTrhb LCJIbIC YHUCIIA, OOBIKHOBEHHEBIE U

JACCATHYHBIC I[pOGI/I, CpaBHHUBATDL YMUCJIa OJHOI'O U pa3HbIX 3HAKOB

1.3

1.4

BBIHOJIHSITB, coucras YCTHBIC u IIMCbMCHHBIC HpI/IéMLI,
apI/I(bMeTI/I‘-IGCKI/Ie HGI;'ICTBI/ISI C HaTypaJIbHbIMHU U LCJIBIMHU 4YHCJIAMH,
OOBIKHOBEHHBIMHM U JCCATHYHBIMHA ,I[pO6$IMI/I, IIOJIOKHUTCIIBHBIMU H

OTPHULATCIIbHBIMU YUCIIAMHA

BbruncisaTh 3Ha4EHUS YUCIIOBBIX BBIPAXKCHHM, BBIIOJIHATD IPUKUAKY
U OICHKY pe3yjbTaTa BBIUYMCIICHUH, BBIOIHATH MPEeoOpa3oOBaHU
YHCIIOBBIX BBIPRKEHUII Ha OCHOBE CBOICTB apH(PMETHUECKUX

NEeUCTBUHI

1.5

OprrJ'ISITI) OeJabIC€ 4YucCjila W ACCATUYHBLIC l[p06I/I, HaxoauThb

HpI/I6J'II/I)KeHI/I$I YHUCCII

1.6

1.7

1.8

2.1

CoOTHOCUTH TOUKY Ha KOOPJAUHATHON MPSAMOI C COOTBETCTBYIOLIUM
el yrciaoM 1 n300paXkaTh YKUCiIa TOYKaMU Ha KOOPAWHATHOH MPsIMOHA,

HaxXOJUuTb MOAYJIb YHUCJIa

COOTHOCUTH TOYKY B HPSIMOYIOJBHOM CHCTEME KOOpPAMHAT C
KOOpJMHATAMU 3TON TOYKHU

OxkpyrnsaTh 1lenble 4Yuciaa M JACCATHYHBIE JpoOH, HAXOAWUTH
MPUOIMHKEHUS YU Cel

UwucnoBbie U OYKBEHHBIE BBIPAKEHUS

[Tonumarp 1 ynotrpeodisiTh TEPMHUHBI, CBI3aHHBIE C 3aMHCHIO CTEICHU
YUCJIa, HAaXOJWTh KBagpaT M KyO 4dHCIIAa, BBIYUCISITH 3HAYEHUS

YU CJIOBBIX BI)Ipa)KCHI/II\/’I, COZACpKAIMX CTCIICHU

2.2

ITons30BaThCA MMpU3HAKaMU ACJIMMOCTH, PACKJIaAbIBATh HATYPAJIbHBIC

qyuciia Ha IMMPOCThIC MHOXUTEIIN

2.3

[Tonb30BaTbes MacITaboM, COCTABIATh TPOMOPLUU M OTHOIIEHUS

2.4

Hcnons3oBaTh 6yKBBI JUISA 0003HAUYCHHS 4YHCEl npu 3alucu
MaTEMATHUYCCKUX BBIpa)I(eHPlﬁ, COCTaBJIATH 6YKBeHHI)Ie BBIPAXCHUA U

(bOpMyJ'IBI, HaxXO0auThb 3HAYCHUA 6yKBeHHBIX BBIpa)KCHI/Iﬁ

2.5

HaxoauTh HeM3BECTHBIM KOMIIOHEHT paBCHCTBA

Pemrenuie TeKCTOBBIX 3a1a4

3.1

Pemrate MHOromaroBbleé TEKCTOBBIC 3aga4un apI/I(l)MCTI/I‘IeCKI/IM

cIocoooM

3.2

PemraTs 3aaa4u, CBA3aHHBIC C OTHOHMICHUEM, ITPOIIOPIHHUOHAIEHOCTBIO
BCJIMYHH, NIPOUCHTAMHU, PCIIaTh TPU OCHOBHLIC 3ala4d Ha I[pOGI/I u

MIPOLICHTBI




33

34

3.5

Pemate 3amaum, coaepkalue 3aBHCHUMOCTH, CBS3bIBAIOLIUE
BEJIMYUHBI: CKOPOCTh, BpEMs, pPACCTOSHHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOUTENLHOCTD, BPEMSI, 00bEM pabOThI, UCIIOB3YS
apudmernyeckue JEHUCTBUSA, OLEHKY, HNPUKUAKY; IOJIb30BaThCA

CANHUIIaMU U3MCPCHUSA COOTBCTCTBYHOIINUX BEJIMYHNH
CocTaBiaTh 6YKBCHHBIC BBIpa’KCHUA 110 YCIIOBHIO 3aa4un

W3zBnekats nHopMalmio, MpecTaBICHHYIO B TaOIHIIaX, Ha TMHEHHOMH,
cTomdyarod  WJIM  KPYroBOW JuarpamMmax, HHTEPIPETUPOBATH

npeaACTaBICHHBLIC JaHHBIC, UCITOJIB30BATh JAHHLIC ITPU PCUHICHUHA 3a1a4

3.6

[IpencraBnsaTe WHGOPMAIMIO C TIOMOINBIO TAOHI], JIMHEHHOW W

CTOJIOYATON JHarpaMm

4.1

Harnsnnas reomerpus
[IpuBoaNTH TPUMEPHl OOBEKTOB OKPYKAIOIIETO MHPA, HMMEIOIIHX
(opMy H3y4EHHBIX T€OMETPUYECKHUX IJIOCKAX U MPOCTPAHCTBEHHBIX

¢buryp, mpuMepbl paBHbIX U CUMMETPUYHBIX (PUTYP

4.2

4.3

N300pakaTh ¢ MOMOIIBIO IHMPKYJS, JTUHEHKH, TPAHCIOPTUpa Ha
HEJIMHOBAaHHOM W  KjeTryaroil Oymare M3y4eHHblE IUIOCKHE
reoMeTpuueckue GUrypsl 1 KOHUrypauu, CAMMETPUYHbIE (DUTYPbI
[Tonp30BaThcs T€OMETPUUECKUMH TOHSATUSMU: PABEHCTBO (UTYP,
CUMMETpHS;  HUCIHOJB30BaTh  TEPMHUHOJIOTHIO,  CBA3aHHYIO  C

CUMMETpPHUEHN: OCb CAMMETPHUH, LICHTP CUMMETPUH

4.4

4.5

HaxoauTth BeTMYKMHBI YTIIOB U3MEPEHHUEM C TOMOIIBIO TPAHCTIOPTHPA,
CTPOUTH YIJIbI 3aJIaHHON BEJIWYWHBI, MOJIb30BaThCA MPHU PEIICHUU
3a7a4 TpaJyCHOM MEPOU YIiOB, pacliO3HaBaTh HA YEPTE)KaX OCTPBIN,
MPAMOM, pa3BEPHYTHIN U TYIIOU YTIJIbl

BprunciaTe WIMHY ~— JIOMaHOM, NEPUMETP  MHOTOYTOJIbHUKA,
MOJIb30BaThCSl €IMHULAMH WM3MEPEHMS JUIMHBI, BbIPAXaTb OIHU

€VMHUILBI U3MEPEHUS JUINHBI Yepes3 Ipyrue

4.6

Haxomutb, wWCnonwb3yss 4YEpTENKHBIE HMHCTPYMEHTBI, PACCTOSHUS:
MEXIy ABYMS TOYKAMH, OT TOYKH JO HPSAMOM, JUIMHY NyTH Ha

KBaJPaTHOU CETKE

4.7

Breraucnsate miomans Guryp, COCTaBICHHBIX U3 MPSIMOYTOIHHUKOB,
MCIOJIb30BaTh pa3OneHue Ha MPSMOYTOJIbHUKHU, Ha paBHBIC (DUTYPHI,
JOCTpAaWBaHUE O NPSIMOYTOJbHUKA, MOJIb30BAThCA OCHOBHBIMU
€IUHUIIAMU M3MEPEHUs IUIOIIA[HM, BbIpAXaTh OJHU €IUHUIIBI

M3MEpeHUs TUIOIIAIN Yepe3 Apyrue




Pacro3naBath Ha MoOJAENSX W HM300pPAKEHUSAX MHUPAMHUIY, KOHYC,
4.8 HWIMHAP, UCIOJIB30BaTh TEPMHUHOJIOTHIO: BepIIMHA, peOpo, TpaHb,
OCHOBaHUE, pa3BEPTKA
49 N306paxaTsb Ha KJIETYaTOU Oymare IIPSIMOYTOJIBHBIN
' napajuiesIenumnes
410 Bbruuciate 00bEM  IPSAMOYIONBHOTO —Hapaijenenunena, Kyoa,
' 10JIb30BaThCsl OCHOBHBIMM €MHULIAMH U3MEpEHUs 00bEMa
411 Pemarp HeclOKHBIE 3aJaud Ha HAXOXKICHHE TIE€OMETPUYECKHX
' BEJIMYMH B IIPAKTUYECKUX CUTYaLUAX

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

5 KJIACC
Kon [IpoBepsieMblIii AIEMEHT COJIEPAKAHUS
1 HarypanbHble uncia u Hylb
1 Harypansaoe umcno. Psg Harypanbbix uncen. Ymeno 0. M3o0paxkenue
' HATYypaJIbHBIX YHCENl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOM
1o [To3unmoHHas cucrema cuuciieHus. Pumckas Hymepauus. [lecsatuunas
' CHCTEMa CUUCIICHUS
13 CpaBHEeHHE HATYpaAIbHBIX YHUCEJ, CPABHEHHE HATYPAIBbHBIX YHCEI C HYJIEM.
' OKpyriieHHEe HaTypaJIbHbIX YHCEl
CnoxxeHue, BbIUMTAHHE, YMHOXXEHHE U JEJICHME HaTypaJbHBIX YHCEI.
14 CBOWMCTBO HYJISI IPU CJIOKEHUH, CBOMCTBA HYJIS U €UHHIIBI TPU YMHOKEHUH.
' [lepemecTuTensHOE M CcOYeTaTeNbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXKEHUS, PACIIPEIEITUTENBHOE CBOMCTBO (3aKOH) YMHOXKEHUS
s Hcnons3oBanue OykB A7ii 00O3HAUYEHHUS HEU3BECTHOTO KOMIIOHEHTa U
' 3aMyCcy CBOMCTB apu(METHUECKUX ACHCTBUMA
Jenutenun w KpaTHbIE YHWCla, Pa3joKEHHE HAa MHOXHUTENH. [IpocTeie u
1.6 coctaBHble uucina. [Ipusnaku genmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
7 CreneHb C HATypaJbHBIM IIOKa3aTeleM. 3aluCh YHCIa B BHUAEC CYMMBI
' pa3psIHBIX CIaraeéMbIX
UucnoBoe BblpakeHHE. BprunciieHne 3HAaY€HUN YHUCIOBBIX BBIPAXKEHU,
18 MOPSIIOK  BBITIOJHEHUsSI JeWCTBUM. lcmonb30BaHWE TIPU  BBIYMCICHUSAX
' MEPEMECTUTEIBHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHHS, pACIIPEACIUTENLHOIO CBOMCTBA YMHOKECHUS
2 Hpobu




[IpeacraBnerne o ApoOM Kak crmocobe 3amucu  YacTH  BEIWYUHBI.

OO6b1kHOBEHHBIE podu. [IpaBuibHbIC U HenpaBUWIbHbBIE 1poou. CMerranHas

2.1 Jpo0b, TIPEACTABJICHUE CMEIIAaHHOW JPOOH B BHJIC HEMPABUIBLHON APOOH M
BBIJICTICHHUE IICJION YacTH YWCIIa W3 HEMpaBWIBHON apobu. M3o0pakeHue
JIpoOel ToYKaMy Ha YMCIIOBOM MIPSAMO
55 OcHoBHOe cBoicTBO Apobu. Cokpamienue apobeit. [lpuBenenue apodu k
' HOBOMY 3HameHartelnto. CpaBHeHUE 1podeit
53 CrnoxeHue 1 BBIYUTaHUE IpoOeid. YMHOXKEHHE U JiefieHHe ApoOeii, B3auMHO-
' oOpartHble 1poOu. HaxoxkaeHue 4acTH eoro U Lenoro mo ero 4acTu
Hecatuunas 3amuchk apoOeil. [IpencraBnenue necsTUYHONW APoOM B BUJE
24 OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX IpoOei TOYKaMH Ha YHCIOBOM
npsimMoil. CpaBHEHHUE IECATHYHBIX TpoOeit
5 s Apudmerndeckre IEHCTBUS € AeCITUYHBIMU Apobsimu. OKpyrieHue
' JECATUYHBIX Tpobeit
3 Perennie TekcTOBBIX 3a7a4
3.1 Pemmenne TekcTOBBIX 33724 apuPMETUUECKUM CIOCOOOM
39 Pemenne nornueckux 3agad. Pemenue 3amay nepebopomM Bcex BOZMOKHBIX
' BapuaHTOB. Vcrosiib30BaHue MpH pelIeHNH 3a/1a4 TabJIUIl U CXEM
Pemenue 3amau, comepxammx 3aBUCHMOCTH, CBS3BIBAIOIINE BEITUUHHBI:
33 CKOpPOCTb, BpeMs, PACCTOSHHE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EAMHUIIBI
' HU3MEPEHHS: MACChl, 00BhEMA, IIEHBI, PACCTOSTHUA, BpeMEHU, CKOpOoCTH. CBs3b
MEXIY €IMHULIAMHA U3MEPEHUS KXKI0M BETUYHHbI
3.4 Perenrie 0OCHOBHBIX 3a/1a4 Ha JpoOH
3.5 [IpencraBnenne naHHBIX B BUJE TaOIUII, CTOJIOYATHIX AUArpaMM
4 Harnsignast reomerpust
Harnsinaeie mpencraeneHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
4.1 OTpE30K, JIyd, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YTOJ.
ITpsimoi, OCTpBI, TYIION U Pa3BEPHYTHIN YIJIbI
JlnmmHa oTpeska, METpUUYECKHUe eIMHUIIBI ITUHBL. [[TrnHa ToMaHoM, mepuMeTp
4.2 MHOTOyTroJbHUKa. V3MepeHne W TMOCTPOECHHUE YIJIOB C IOMOIIBIO
TpaHCIOpTHUpa
43 Harnsonele mpencraBieHus o ¢urypax Ha IIJIOCKOCTH: MHOTOYTOJbHUK,

pSIMOYTOJIbHUK, KBaJpaT, TPEYTOJbHUK; O PaBEHCTBE (pUryp




N3o0paxenue ¢uryp, B ToM 4ucie Ha kierdator Oymare. IloctpoeHue
14 KOHHUrypanuidé W3 YacTed MpsIMOH, OKPYKHOCTH HAa HEIMHOBAaHHON W
' kiaeryatoil  Oymare. lcmosnb3oBaHue CBOMCTB CTOPOH U YIVIOB
IPsIMOYTOJIbHUKA, KBaJpaTa
[Inomanp mnpsSMOYroJbHUKA M MHOIOYTOJIBHMKOB, COCTAaBJICHHBIX W3
4.5 IPSMOYTOJIbHUKOB, B TOM uuciie (uryp, M300pakEHHBIX Ha KJIETYaToM
Oymare. EnuHUIBI U3MEpEHUS MII0IIa 11
Harnsgasie IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
OpSAMOYTOJIbHBIM Napasienenunen, Ky0, MHororpaHHuku. M3o0paxeHue
4.6 IPOCTEHIINX MHOIOrpaHHUKOB. Pa3BépTku Kyba u mapaienenunesa.
Co3nanue Mozienell MHOTOTpaHHUKOB (U3 Oymaru, MpOBOJIOKH, IUIACTHIINHA
U IpyTUX MaTepHaioB)
47 O0BEM MPSAMOYTOJIBHOTO TMapajiesienumneaa, Kyoa. EnquHunsl nsmepeHus
' 00Béma
6 KIIACC
Kon IIpoBepsieMblii 2IEMEHT COJIEP/KaHUS
1 HarypanbHble uncna
Apudmerndeckue IeHCTBUS C MHOIO3HAYHBIMH HATYpaJIbHBIMH YHCIAMU.
YucnoBble BBIPAKEHUS, MOPSIOK JEHCTBUM, HCHOIb30BAaHUE CKOOOK.
1.1 Hcnonp30BaHne NPU BBIYUCIEHUAX IEPEMECTUTENBHOIO U COUYETATEIILHOTO
CBOMCTB CIIOKEHMSI W YMHOXEHHS, pAaclpeAesUTeIbHOIO CBOMCTBA
YMHOXEHUS
1.2 OxpyrieHne HaTypalbHbIX YUCEI
13 JlenuTenu U KpaTHbIE YKCIIa, HAMOOIBIINI OO JeTUTeNh U HaMEHbIIIee
' oOuree kpatHoe. [leTMMOCTh CyMMBI U TIPOU3BEIEHUS
1.4 Jlenenue ¢ octaTKOM
2 Hpobu
)1 OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JIpOOM, COKpallleHHe IpoOeit.
' CpaBHEHHE U YIIOPSIIOYMBAHUE IpOOEit
55 Pemenune 3aau Ha HaXxOX/I€HUE YacTU OT LIEJIOr0 M LIEJOro MO €ro 4acTu.
' JIpoOHOE YnCII0 KaK pe3ynbTatr AelIeHuUs
53 [IpencraBiaenue necATHUHOW ApoOM B BUIE OOBIKHOBEHHOW ApoOH U
' BO3MOYHOCTb IPE/ICTaBICHUS] OOBIKHOBEHHOM JpOoOU B BHJIE 1E€CATUUHON
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Jecsatuunble npoOM U MeTpHueckas cucreMa Mmep. Apudmernyeckue
JNEUCTBUSL M YUCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMH U JCCATHYHBIMU

JIpOOSMHU

2.5

2.6

3.1

3.2

33

4.1

OTHo1IeHHE. J_ICJ'ICHI/IC B JaHHOM OTHOLICHHH. MacmTa6, IMpOoHopIHuA.

IIpuMeHeHne nponopuui IpU pEeLICHUN 3a1a4

[Tonsitue npouieHTa. BerunciieHne npoueHTa OT BEJIMUUHBI U BEJIMYMHBI 110
e mpoleHTy. BripaxkeHune MPOLEHTOB AECATUYHBIMU ApodOsimu. Pemenue

3aZla4 Ha IMPOLCHTHI. Bblpa)KeHI/Ie OTHOIICHHA BCJIIMYUH B ITPOLICHTAX
ITonoxuteabHBIC 1 OTPpULATCIIBHBIC YHUCJIa

ITonoxuTenbpHEIC U OTpULATCIIBHBIC YHUCJIA. ]_ICJII)IG qucia. MOIIYJII) qucia,
reoMeTpruveCKasd HMHTCPIPCTAlIUd MOAYJISA YHUCIIA. I/I306pa>KeHHe YHuCCJI Ha

KOOpJAMHATHOM npsaAMoil. UncnoBslie npoMexyTku. CpaBHEHUE UnCen

ApI/Iq)MCTI/I‘leCKI/Ie I[CﬁCTBHfI C IIOJIOKUTCIbHBIMH W OTPULATCIIbHBIMU

qucjiaMu

[TpstmoyronbHast cucTeMa KOOpAWHAT Ha III0CKOocTU. KoopanHaThel TOUKH Ha
IUIOCKOCTH, alcmucca W opaumHata. IloctpoeHwe Touek W ¢Guryp Ha

KOOPJAMHATHOM IMIOCKOCTH

bykBeHHBIE BbIpaXeHUs

[Ipumenenne OykB Uil 3alUCH  MAaT€MaTHYECKUX BBIPAKEHUH U
npeiokeHuil.  CoiictBa  apudpmernueckux aedcTBuil. bykBeHHBIE
BBIPAKECHMS U YHCIIOBBIE ITOJCTAHOBKH. byKBEHHBIEC pAaBEHCTBA, HAX0KJICHHUE

HCHU3BCCTHOI'O KOMITIOHCHTA

4.2

®opmynsl, (opMyIIBl IEPUMETPA U TUIOIMAAN MPSIMOYTOIbHUKA, KBaapaTa,

00béMa mapaienenumena u Kyoa

Perienne TeKCTOBBIX 3a1a4

5.1

Pelienne TeKCTOBBIX 3a1a4 apI/I(l)MCTI/I‘-IeCKI/IM CII0COOOM

5.2

53

Pemienne morundeckux 3agad. PerieHue 3amad HCpC60pOM BCE€X BO3MOXXHBIX

BapHAHTOB

Pemenue 3amay, copepiKaniux 3aBUCHMOCTH, CBS3BIBAIOIIMX BEITUYHHBI:
CKOpOCTb, Bpe€Ms, pacCTOsiHWE, IeHa, KOJUYEeCTBO, CTOMMOCTb,
MIPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThl. EQMHUIIBI U3MEPEHHUS: MacCHhl,
CTOMMOCTH, PACcCTOSIHHS, BPEMEHH, CKOpOCTH. CBsi3b MEXKIY €IUHULIAMU

HU3MCPCHUA Ka}KI[OI\/'I BCIIMYHHBI




Pemenne 3aga4, CBA3aHHBIX C OTHOHICHHUCM, IIPOMNOPHUOHATIBHOCTBIO

> BEJIMYMH, IPOIICHTAMH; PEILICHHE OCHOBHBIX 33Ja4 Ha IPOOU U MPOLIEHTHI
5 s OueHka U NPUKUAKA, OKpyrieHue pesyibrata. CocraBiieHHEe OYKBEHHBIX
' BBIPQ)KEHUI! 110 YCIIOBHIO 3a/1a4H.
s6 IIpencraBiaeHne JaHHBIX € NMOMOIIBIO Tabmuu U auarpamm. CrtonOuarble
' auarpammbl. YTeHHE KPYTrOBBIX JUarpamm
6 Harnsgnas reomerpust
6.1 Touka, mnpsmas, OTpE30K, JIyd, Vyroj, JOMaHas, MHOIOYIOJbHUK,
' YeThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYXHOCTb, KPYT
6.2 B3aumHoe pacnosiokeHue IBYX MNPSMbIX Ha IUIOCKOCTH, MapasuieibHble
' npsMble, IepHIEHIUKYIIPHbIC IPSIMbIe
63 W3mepeHue paccTOSHUI: MeXAy ABYyMs TOYKaMH, OT TOUKHU JIO NPSMOH,
' JUIMHA MapIlpyTa Ha KBaJpaTHOU ceTke
6.4 W3mepeHue u MocTpoeHHE YIiioB ¢ HOMOIIbIO TPAHCIOPTUPA
6.5 Bunbl TpeyronbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipéxyronpHuk. [IpsAMOyronbHHUK, KBaaparT: MCIOIb30BaHHE CBOWCTB
' CTOPOH, YIJIOB, IHaroHaJIen
N300pakeHre TreoMeTpuyeckux (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCIIOJIb30BAaHUEM  IIUPKYJsl, JUHEHKH, YroJbHUKA, TPAHCIOPTHUDA.
[Toctpoenus Ha kieTdaToil Oymare
6.8 ITepumeTp MHOTOYTOJIBHUKA
[Tonatne  mmomanu  GUIypsl,  €AMHUIBI  U3MEPEHHUs  IUIOLIAJIH.
6.9 [Tpubmmk€HHOE U3MepeHue MIoImaay GUryp, B TOM 4MCiIe Ha KBAaJIpaTHOMN
CETKE
6.10 [TpubnmxEHHOE N3MEpEHNE UTMHBI OKPY)KHOCTH, TUIOLIAAN Kpyra
- Cummerpusi: LeHTpaslbHasg, oceBas U  3epkanbHas. IloctpoeHue
' CUMMETPUYHBIX UTYP
Harnsnusie Ipe/ICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napauenenunes, Ky, npusma, nupaMua, KOHyC, HWINHAP, ap U cdepa.
610 N300pakeHre  MPOCTpAaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpTok

MHOTOTPAaHHUKOB, OUWIMHAPA  H KOHYCA. Co3nanune MoJeIen
IPOCTPAHCTBEHHBIX (UTyp (U3 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U IPYTUX

MaTepHuasoB)




6.13

[Tonsitne 00BEMaA, equHUIIBI U3MepeHHsT 00béMa. OOBEM TPSIMOYTOJILHOTO

napauenenumnena, kyoa
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