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HOACHUTEJIBHAS 3AIIMCKA

[IpropuTeTHBIMU LIETAMH O0yYEHHUsI MaTeMaTHKE B 5—06 Kilaccax sIBISIOTCA:

e MpOJOJKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUUYECKUX MOHATUHN (YHCIIO,
BEJIMYMHA, reoMeTpruyeckas gurypa), ooecrieunBarOINX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHUs 00yUarOIUXCS;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEHN 00ydarommxcs,
NO3HABATEIbHON AaKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUH, HHTepeca K
U3YYEHHUIO0 MaTEMAaTUKH;

e MoO/BeACHHE OOYYaIOIIMXCSA HA JOCTYIMHOM JJII HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMaTUKH U OKPYKaIOIIero Mupa;

e (opmupoBanue (HyHKIHOHAIBLHON MaTeMaTUYECKOW TPaMOTHOCTH: YMEHHS
pacno3HaBaThb MaTE€MaTUYeCKHE€ OOBEKThl B  pPEANbHBIX >KU3HEHHBIX
CUTYyallUsiX, TMPUMEHATh OCBOCHHBIE YMEHUS [UJISl PEIICHHS] MPaKTUKO-
OpUEHTUPOBAHHBIX 3a/lay, WHTEPHPETUPOBATH MOJYYEHHBIC pPE3yJbTaThl U
OILICHMBATh UX HAa COOTBETCTBUE MPAKTUUECKOMN CUTYaIUU.

OcHOBHBIE JIMHUU COJAEpKaHUSA Kypca MareMaTuku B 5—6 Kkiaccax —
apumMeTnyeckas U reOMeTpUUYECcKasi, KOTOPbIE pa3BUBAIOTCS MapajUIeIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJJHAKO, HE HE3aBUCUMO OJ[HA OT JAPYyTroil, a B
TECHOM KOHTaKkTe€ M B3auMojelcTBUHU. Takxke B Kypce MaTeMaTUKH HPOMCXOJIUT
3HaKOMCTBO C 3JIEMEHTaMU alredpbl U ONUCATEIbHON CTATUCTUKH.

N3ydyeHne apupmMeTHUecKOro Marepuaja HAauMHAeTCs CO CHCTEMAaTH3allud U
pa3BUTUS 3HAHMHW O HATypalbHBIX YMCIAX, MOJYYEHHBIX HAa YPOBHE HauyalbHOI'O
obmiero oopasoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIUMCIUTEIBHON TEXHUKU U
(opMupoBaHHE HOBBIX TEOPETHYECKMX 3HAHUNH CcouyeTaercs C pPa3BUTHEM
BBIYUCIIUTEIBHON KYJBTYpPbl, B YaCTHOCTH € OOyd€HHEM MPOCTEHIIUM INpUEMam
OPUKUJIKM W OLEHKHU pe3yJbTaTOB BblUMCcIeHUH. M3ydeHue HaTypanbHBIX YHCEl
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HAYaJbHBIMU [OHSATUSMH TEOpPUHU
JEITUMOCTH.

Hauano uzyyenus oObIKHOBEHHBIX U AECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy.
OTO mepBbIi 3Tall B OCBOCHUU JPOOEii, KOTr/ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
uaesiMH, TOHATUSAMU TeMbl. Ilpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX IpoOeil B
MIOJIHOM 00BEME MPEIIECTBYET U3YUEHUIO JECATUUYHBIX IpOOEH, YTO LENecoo0pa3HO
C TOYKHM 3PEHMS JIOTMKU M3JI0KEHHS YUCIIOBOM JIMHHMM, KOI/lAa MpaBuia IEUCTBHU C
JAECSITUYHBIMUA JIPOOSMU MOXKHO OOOCHOBaTh YK€ HW3BECTHBIMH aJITrOPUTMaMHU
BBITMOJIHEHUS JCHCTBUI C OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JI€CATUYHBIMU
ApOo0SIMU PaCUIMPUT BO3MOKHOCTH JUIsl TOHMMaHUs OOYy4arOUIMMUCS MPHUKIIATHOTO
MIPUMEHEHUSI HOBOM 3allUCH MPHU U3YUYEHUU APYTUX MPEIMETOB U MPHU MPAKTUYECKOM

ucnois3oBaHuu. K 6 kimaccy OTHECEH BTOpPOM H3Talm B M3YyYEHUHM JpoOeH, rie
3



MPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUS U TpeoOpaszoBaHus JIpobeid,
OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BEIYUCICHU,
B TOM YHCJI€ 3HaUYCHUM BBIPAKCHUM, COJIEpkKAITUX U OOBIKHOBEHHBIC, U JIECSITUYHBIC
IpoOU, YCTAHOBIICHHUE CBSI3€M MEX]y HUMHU, pACCMOTPEHUE TPUEMOB PEILICHUS 3a]1a4
Ha ApoOu. B Hauane 6 kinacca MpoOUCXOAUT 3HAKOMCTBO C TIOHATHEM IMPOIIEHTA.

OCo0EHHOCTBI0 U3YUYEHUS TOJIOKUTEIBHBIX U OTPUIIATEIIBHBIX YHUCEIT SIBISETCS
TO, YTO OHU TAKKE€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6 kinacce B Hauase
n3ydeHus: TeMbl «II0N0KUTENbHBIE U OTPULIATEIBHBIC YUCIIA» BBIACISETCS MOJTEMA
«llenpie uymncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbHBIMU YUCIAMH M
JNEUCTBUAMHU C TIOJIOKUTEJIBHBIMU M OTPULATEIILHBIMUA YHMCJIAMUA MOPOUCXOJIUT Ha
OCHOBE COJEPKATENBbHOIO NOAXOAA. ITO TMO3BOJIIET Ha JOCTYIIHOM YPOBHE
MO3HAKOMUTH 00YUYAIOIINXCSI MPAKTUYECKH CO BCEMU OCHOBHBIMH MOHSITUSIMU TEMBI, B
TOM YHUCJI€ W C MPaBWJIAMH 3HAKOB IPHU BBIMOJHEHUU apUPMETUUYECKUX JCHCTBUIA.
N3ydeHnne panMoHAIIBHBIX YUCET HA ITOM HE 3aKOHYMUTCS, a OyJIeT MPOJOJKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOydyeHuM pEIICHUI0 TEeKCTOBBIX 3a7a4 B 5—6 Kiaccax HCIOJIb3YHOTCS
apupmMeTrueckre mpuéMeal pemieHus. [Ipu oTpaboTKe BEIYMCIUTEIHHBIX HABBIKOB B S—
6 Kjlaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJauy CIECAYIOUIMX BHUIOB: 3aJayd Ha
JBIDKCHHE, HA YaCTH, Ha MOKYIKU, HA padOTy W MIPOU3BOIUTEIBHOCTD, HA MPOIIEHTHI,
Ha OTHOIIEHUS U nponopiuu. O0ydaromuecs 3HAaKOMSTCS ¢ MPpUEMaMH pelieHus 3a/1a4
nepeOboOpoM  BO3MOXKHBIX  BapUaHTOB, ywaTcs pabotaTh ¢  HHPOpPMAIMEH,
npeJICTaBIeHHON B (hopMe TaOIHI] WK JUATPAMM.

B nporpamme ydeOHOTO Kypca «Marematukay nperycMOTpeHo (popMUpOBaHUE
IPOIEEBTUYECKUX aNreOpandecKux MpeAcTaBieHnii. bykBa kak CHMBOJ HEKOTOPOTO
yyciaa B 3aBUCUMOCTM OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJUTCA IOCTEIIEHHO.
bykBeHHasi CUMBOJIMKA IUPOKO HCIIOJIB3YETCS MPEkKIAE BCETro ISl 3alUCU OOIIUX
YTBEPXKIECHUH U TMpeUIoKeHuH, GopMysn, B YaCTHOCTH JUIsi  BBIYHMCIICHUS
r€OMETPUYECKUX BEJIMYUH, B KAYECTBE «3aMECTUTENISD) YHUCIIA.

B nmnporpamme yueOHOro kypca «MaTemarvka» NpeAcTaBiI€HA HarJsiAHAs
reOMEeTpHsl, HalpaBlIeHHAs HA Pa3BUTHE OOPA3HOT'O MBIILICHHUS, TPOCTPAHCTBEHHOTO
BOOOpakeHHs1, N300pa3UTEIbHBIX YMEHUIN. DTO Ba)KHBIH Tall B U3YYCHUH T€OMETPUH,
KOTOPBIA OCYIIECTBISIETCA HA HATSAHO-IPAKTUYECKOM YPOBHE, OINHUPAECTCA Ha
HaTJIAIHO-00pa3HOe  MBINUJICHHE oOydJarommxcs. bomnbimas poiab  OTBOIUTCS
MPAKTUYECKON  AEATEIIBHOCTH,  OIBITY,  JKCIIEPUMEHTY,  MOJAECIUPOBAHMUIO.
OOyuaroniuecs 3HAKOMSITCA C TEOMETPUYECKHMMH (UrypamMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTCUITUMU KOH(MUTYypalUsIMH, ydaTcs W300pakaTh MUX Ha
HEJTMHOBAHHOW M KJeT4yaTold Oymare, paccMaTpUBAIOT UX MpOCTeilIne cBoiicTBa. B
MPOIIECCe U3YUEHHUS HAIJISIAHON T€OMETPUU 3HAHUSA, MOJyYeHHbIE O0YyYaIOIIUMUCS Ha
YpOBHE HAaYaJIbHOTO 00111eT0 00pa30BaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.



CornacHo y4yeOHOMY MmaHy B 5—0 Kjaccax HU3y4aeTcsi HMHTETPUPOBAaHHBIN
npeaMmer «MaTtemaTuka», KOTOpBIM BKIIIOYaeT apu(PMETHUYECKUHd MaTepuayl u
HaIJIAIHYI0 T€OMETPHIO, a TAKXKE IPONEAEBTUUECKUE CBECHUS U3 ANreOpbl, 3J1€MEHTHI
JIOTUKH U Hayaja OMUCaTeIbHOW CTaTUCTUKHU.

Ha uzyuenue yue6Horo kypca «Maremaruka» orBoautcs 340 yacoB: B 5 kiacce
— 170 4gacoB (5 yacoB B Henenmo), B 6 knacce — 170 gacoB (5 4acoB B HEAEIIO).



COIAEPXAHUE YYHEBHOTI' O IIPEJIMETA

S KUIIACC

HartypanbHble 4HuC/Ia U HYJIb

Hatypansnoe uyucno. Psa Harypanphbix umcen. Yucno 0. M3o0paxenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJUHATHOM (YUCIOBOM) PSIMOM.

[To3unnonHas cucrema cuucieHus. Pumckas Hymepauuss Kak OpUMED
HEMO3UIIMOHHON CUCTEMBI CUUCIEHHUs. JlecaTuuHas cucTeMa CYMCIICHUS.

CpaBHeHME HATypaJIbHBIX YHCEJ, CPABHEHHE HATYpPAJIbHBIX YHUCEI C HYJIEM.
Cnoco6nb1 cpaBHeHus. OKpyTrieHrne HaTypaabHbIX YUCET.

CioxxeHue HaTypadbHbIX YHCEN, CBOMCTBO HYJISl TP CI0KEHUU. BriunTanune Kak
NercTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYpaIbHBIX YHCEN, CBOMCTBA HYJIS U
€IUHUIIBI TIpU YMHOXEHuUU. JleleHne Kak JelcTBUe, OOpaTHOE YMHOXKCHHIO.
KoMnonentsl  geWcTBUM, CBA3b  MEXAy HuMHU. [IpoBepka  pesynbprara
apupmMeTrueckoro jaeictBus. IlepeMecTuTenbHOE H COYETAaTEILHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUSI U YMHOXKCHHS, paclpeleuTeIbHOE CBONCTBO (3aKOH)
YMHOKEHUS.

Ucnonb3oBanue OykB 1711 0003HAYEHUS HEM3BECTHOI'O KOMIIOHEHTA M 3aliCHU
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

JlenuTenu u KpaTHbIE YUCa, pa3ioKeHUe Ha MHOKUTENU. [IpocThie U cocTaBHbBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenens ¢ HaTypaJdbHBIM MOKa3aTesieM. 3alliCh YUCa B BUAE CYMMbI Pa3psIHbIX
Cl1araeMaix.

YuciioBoe BbIpakeHHE. BhIUMCICHNE 3HAYCHUN YACIOBBIX BBIPAKECHUM, TOPSAIOK
BBINIOJIHEHUS eMcTBU. VcHoNb30BaHUE TMPU BBIYUCICHUAX MEPEMECTUTEIBHOTO U
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS U YMHOXKEHUS, paclpeleIUTEIbHOIO
CBOWCTBAa YMHOXKECHUS.

Apodu

[IpencraBnenne o 1podu Kak CrocooOe 3anmucy 4acTy BeTUnIuHbl. OOBIKHOBEHHBIC
npo6u. IlpaBunbHbIe W HempaBWwiIbHBIE MpoOu. CMmemanHas ApoOb, MpeacTaBICHUE
CMEIIIaHHOW JpoOH B BUJIE HENIPABWIIBHOW JIPOOH M BBIICIICHHE IICJIOW YaCTH YUCia U3
HempaBwibHOW npobu. M3o0pakenwe aApoOeil TouykaMu Ha YHUCIOBOW TPSMOM.
OcHoBHOe cBoiicTBO apobu. Cokpamenue npobeit. [IpuBenenue npobu K HOBOMY
3HaMmeHartento. CpaBHEHHE APOOECH.

CnoxeHue U BbIUMTAHHUE JpOOEH. YMHOXKEHHE W JIeJIeHHe ApoOeid, B3aUuMHO
oOpatHbIe 1poOu. HaxoxaeHre 4acT 1eoro  1eioro Mo ero YacTH.



Hecatuunast 3anuchk JgpoOeit. IlpencrtaBieHue necsITUMHOW HApoOM B BHUIE
O0OBIKHOBEHHOU. 300paxeHue necsITUUHbIX Apo0el TOYKaMH Ha YMCIOBOU MPSIMOA.
CpaBHEHUE JECATUYHBIX APOOEH.

Apudpmernyeckue ACHCTBUS C  JECATUYHBIMH  JpoOsmu. OkpyrieHue
JECATUYHBIX IPOOEH.

PenreHue TeKCTOBBIX 32124

Pemenue TekcTOBBIX 3a/1a4 apupMETUYECKUM criocoOoM. Perienue noruyeckux
3anay. Pemenue 3a1au nepeOoOpoM Bcex BO3MOXKHBIX BapUaHTOB. Mcrionb3oBaHue npu
pELIeHUH 3a7a4 TaOJIMIl U CXEM.

Pemenue 3amau, cojaepXkamux 3aBUCUMOCTH, CBS3BIBAIOUIUE BEJIMYUHBI:
CKOPOCTb, BpEMsI, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb. EMUHUIIBI U3MEpEeHNUs :
Macchl, 00bEMA, LIEHbI, paCCTOSIHUS, BpEMEHHU, CKOpocTH. CBA3b MEXIY €IUHUIAMU
U3MEPEHUs KaXI0M BETMUUHBI.

Pemenue ocHOBHBIX 3324 Ha JpoOu.

[IpencraBienne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX AUATPAMM.

Harusanas reomerpust

Harnsnseie npeacrasienus o purypax Ha IIOCKOCTH: TOYKA, MPsMasi, OTPE3O0K,
Jy4, YroJi, JOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [Ipsamon, ocTpsli,
TYIIOM Y pa3BEPHYTHIN YIJIbIL.

JInuHa oTpe3ka, METpUYECKUE €AWUHULBI IJUHBL. /[nuHa JIOMaHOW, NmEpUMETp
MHOTOYroJibHHKa. VI3MepeHne U MocTpoeHUe yrioB ¢ MOMOUIbI0 TPAHCIIOPTHUPA.

Harnsanuele mpexacraBienuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYP.

N3o0paxenune ¢uryp, B TOM 4YHcIe Ha Kierdatoil Oymare. IlocTpoenme
KoH(Urypanuii U3 vacTedl mpsAMOH, OKPY)XKHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare. Mcrnonb30BaHue CBOMCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomane MOpPAMOYTrOJbHUKA W  MHOTOYIOJIBHUKOB, COCTaBJIEHHBIX W3
IPSMOYTOJIBHUKOB, B TOM 4YHClIEe (GUTYp, HM300paXEHHBIX Ha KJieTdaToil Oymare.
EnvHUIBI N3MEPEHUs IUTOIAIH.

Harnsanele mpeactaBieHHss O MPOCTPAHCTBEHHBIX (DUTypax: MPSAMOYTOJIbHBIN
napasuiesienumnen, KyO, MHOTOTPaHHUKH. N300pakenue IPOCTEUIINX
MHOrOrpaHHUKOB. Pa3BépTku kyb6a u mnapamienenunena. CosnaHue Mojenen
MHOTOTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTHIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEM TPAMOYToNBHOTO Mapajienenunena, kKyoa. EauHunel wu3mepeHus
o0BeMma.

6 KIIACC

HarypaabHble yuciaa
ApudmeTnyeckre J€UCTBUSA C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMH.
UucnoBbie BRIpAKEHUS, MOPSIAOK JEUCTBHIM, UCIIONB30BaHHE CKOOOK. Mcnonb3oBanue
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MPU BBIYMCICHUSAX MEPEMECTUTEIIBHOTO M COYETATEIBHOIO CBOMCTB CIIOKEHUS U
YMHOKEHUS, pacipeAeIUTEIbHOTO CBOMCTBA YMHOXEHUSI. OKPYTIeHNE HATYpPaJbHbIX
YHUCEN.

JleauTenu u KpaTHbIE 4uCia, HaUOONBIIMN OOIIMI JEIuTelh U HAaUMEHbIIICE
oO1iiee kpaTHoe. JlenmMMOoCTh CyMMBI U TIpou3BeicHUs. JleeHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue apoOei.
CpaBHeHue u ynopsigouriBanue apoOeit. Pemienue 3amau Ha HaXOXKACHUE YacTH OT
LEeJI0oro M LeJoro mo ero 4vacth. J[poOHoe 4YuCaO Kak pe3yiabTaT MAeJICHHUS.
[IpencraBnenue necITUYHONW ApOOU B BUJIE OOBIKHOBEHHOW APOOU M BO3MOXKHOCTH
npeACTaBiICHUs OOBIKHOBEHHON ApoOU B BUJIE ACCATUYHOM. JlecsaTUuHbIE ApOOU U
MeTpuYecKasi cuctema Mep. ApudmeTrndeckue IEeUCTBUS U YKMCIIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECATUUYHBIMU JIPOOSIMHU.

OtHomienue. [lenenue B JaHHOM OTHOIIEHWW. Macmtad, MOponopius.
[IpuMmeHeHne nponopIuii Npu pelieHuy 3a1ad.

[TonsiTue mporneHTa. BriuncieHue NpoleHTa OT BEJIMYMHBI U BEJIMYMHBI MO €€
IPOIICHTY. BhIpakeHre NPOIEHTOB NECATUYHBIMU ApoOsiMu. PermeHue 3amad Ha
NPOIEHTHI. BrIpakeHHME OTHOILICHUSI BEJIMYMH B ITPOLICHTAX.

IMosio:)kuTEIbHBIE H OTPUIIATEIbHbIEC YHCJIA

[TonoxurenbHble U oTpuuaTenabHble yucaa. llensle uyucna. Mopaynb uwMcia,
reoMeTpuyecKass HMHTepIpeTanuss MoayJs uucina. HM3o0pakeHue ducen Ha
KOOpAMHATHOW  mpsMol.  YucmoBble  mpoMexyTku.  CpaBHEHHUE  YHCEll.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHaTel TOYKH Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenne Todek M QUIyp Ha KOOPJIWHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OYKB ISl 3aIIMCH MAaTeMAaTHYCCKUX BBIPAKCHUN U MPEJI0KCHHM.
CpoiictBa apudmMeTnuecknx AeHCTBUNA. bDyKBEHHBIC BBIPAKEHHUS U YHUCIIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE pPAaBEHCTBA, HAXOXICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyiibl, GOpMyNBl TIEPUMETPA M TUIOMIANA MPSMOYTOJIbHUKA, KBajpaTa, 00bEmMa
napajienenunena u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4

Pemenune TekCTOBBIX 3a/1a4 apuMETUYECKUM CITOcOO0OM. Perenue morundeckux
3ama4. Pemenue 3anay nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amaud, copepkamuyx 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYHHBI:
CKOpPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb, TPOU3BOAUTEIBHOCTD,
BpeMsi, 00b€M paboThl. EQUHUIIBI U3MEpPEHMS: MAacChl, CTOMMOCTH, PAacCTOSHWUS,
BPEMEHHU, CKOPOCTHU. CBA3b MEXKAY €AUHUIIAMHA U3MEPEHUS KAXKIOW BEJIUUNHBL.



Pemenue 3amay, CBI3aHHBIX C OTHOIICHHUEM, IMPOTIOPIIMOHATIBHOCTHIO BEJIMUNH,
MPOIICHTAMH;, PEIICHUE OCHOBHBIX 33124 Ha JPOOU M TPOICHTHI.

Onenka W TpHUKUAKA, OKpyrieHue pe3ynaprata. CocTaBieHHE OYKBEHHBIX
BBIP@)XEHUH I10 YCIOBUIO 3aaUU.

[IpencrapieHne MaHHBIX C IOMOINBIO Tabmwm W guarpamm. Croi0darbie
JTUarpaMMBbl: YTCHHUE U MTOCTpOoeHUE. UTeHNEe KPYyroBhIX TUATPaMM.

HarusaHnas reomerpus

Harnsnabpie peacTaBiieHns o Gurypax Ha IIOCKOCTH: TOYKA, MPsAMasi, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJTbHUK, YETHIPEXYTOIBHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacrionoxeHue AByX MPSIMbIX Ha TUIOCKOCTH, TTapaJIICIbHBIC TIPSIMBIC,
NEPIICHIUKYJISAPHBIC TPsAMBIC. MI3MepeHue pacCTOSHUN: MEXAY IBYMS TOYKAMH, OT
TOYKH JIO TIPSIMOM, JIJTMHA MapIIpyTa Ha KBaJIpaTHOM CETKE.

HN3mepeHne W TOCTPOCHHWE YIJIOB C IOMOINBIO TpPaHCIOPTHpA. BHIbI
TPEYTrOJbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYNOYTOJbHBIH,
paBHOOCIPCHHBIH, PaBHOCTOPOHHHIA. YeThIpEXYTOIbHUK, IPUMEPBI
YeTHIPEXYTOABHUKOB. [IpSIMOYrOJBHHUK, KBaapaT: MCIIOJIb30BAaHUE CBOWCTB CTOPOH,
yIJI0B, quaronajieii. 3o0paxeHune reoMeTpudecKux GUryp Ha HEJIMHOBAHHOW OyMare
C HCIIOJIb30BAaHUEM ITUPKYJIS, JIMHCWKH, yroibHUKA, TpaHcrmoptupa. [locTpoeHus Ha
KJIeT4aToi Oymare.

[lepumeTp MHOTOYyTONBHUKA. [loHSATHE TTOMAAN QUTYPBI, €TUHUIIBI U3MEPEHUS
wiomaau. [pubmmkénnoe uamepeHue miomaau Guryp, B ToM 4uciie Ha KBaJpaTHON
cetke. [IpubnmxEnHoe U3MEpeHHe IITUHBI OKPYKHOCTH, TUIOIIaAN KpyTa.

CummeTpus: IeHTpaibHasi, 0OceBasi ¥ 3epKajabHasi CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsnseie npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (PUTypax: Mapaljieenuie]l,
KyO, mpu3Ma, MNHpaMuAa, KOHYC, IWIUHAp, Immap u cdepa. H3o0paxkeHue
NPOCTPAaHCTBEHHBIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHUKOB, IWIMHApPA U
konyca. Co3nmaHue Mojeneil mpOCTPaHCTBEHHBIX (uryp (w3 Oymaru, MPOBOJIOKH,
IJIACTHIIMHA U APYTHX MaTepPHAIOB).

[TonsitTne o00BEMaA, enuHUIBI H3MepeHHs o00béMa. OO0BEM MNPAMOYTOJIBLHOTO
napajienenunena, Kyoa.



IHINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE  pe3yabTaTbl OCBOCHHUS IMpOrpaMMbl  ydyeOHOTro  Kypca
«MaremMaTuka» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBIEGHUEM MHTEpEca K MPOLUIOMY U HACTOAIEMY POCCUMCKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHUEM K JTOCTHIKEHHUSIM POCCUMCKUX MaTEMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCHOJIB30BAHUIO 3TUX JOCTUKEHUN B JPYTrUX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW TpaKJAaHWHA U pealu3aluu ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYp TPaKJAaHCKOro oOOIIecTBa (HarpuMmep, BBHIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXJCHHIO OSTHYECKUX MpoOIeM, CBA3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUM HayKU, OCO3HAHUEM BaKHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYaCcTH€ B pELICHUU IPAKTUYECKHX 3ajad
MaTEMaTU4YECKOM HAINPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTU MaTEMaTU4YECKOTO
o0pa3oBaHMs Ha MPOTSKEHUHM BCEH KU3HU JUIs YCIEIIHOW NpoQecCHOHANIbHON
JESITEIbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
HOCTPOEHUEM HMHIUBUAYATbHONW TPAEKTOPUM OOpA30BaHUS M JKU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K  SMOIIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, pELIeHUl, pacCyX JACHUH, YMEHHIO BUIETh
MaTeMaTU4YeCKNe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM Hayku Kak c@epbl 4YeI0BEUeCKOM
NEeSATENbHOCTH, 3TANoB €€ PAa3BUTUS M 3HAYUMOCTH JJIS PA3BUTUS LIMBUIM3ALNU,
OBJIAJICHUEM SI3BIKOM MATEMATHKHM M MaTE€MaTHYECKOW KyJIbTypOH KakK CpEICTBOM
MO3HAHUSA MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHM HCCJEI0BATEIbCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHUPOBAHHE KYJbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :
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TOTOBHOCTBHIO TPUMEHATH MAaTeMaTUYECKUE 3HaHMS B MHTEpecax CBOErO
3MI0POBBS,  BEICHUS  3JI0pOBOrO0  oOpa3a  KuU3HM  (340pOBOE  MHUTAHHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHITUHN U OTIIbIXA, PETYyJsipHas (U3NYECKasi aKTUBHOCTD ),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(IeKCUM, MPU3HAHUEM CBOETO IMpaBa Ha OLIMOKY U
TaKOro0 )K€ MpaBa APYroro 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH Ha MPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUU NJI PEIICHUS 3a7ad B
00J1aCTU COXPAaHHOCTHU OKPYIKAIOIIEH Cpejibl, TUTAHUPOBAHUS MOCTYIIKOB M OIEHKH UX
BO3MOJKHBIX TIOCJICACTBUN ISl OKPYXAIOIIEH Cpelbl, OCO3HAaHUEM TIJI00aTbHOIO
XapaKTepa PKOJOTUUECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) apanTauusi K M3MEHSIIOUIUMCSH YCJIOBHSAM COLUMAJIBHOW M TPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEOINPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTHU 4Yepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy APYTUX JIOJEH, MpUOOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OIbITA JIPYTHUX;

HEOOXOAUMOCThIO B (OPMUpPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIIC
dbopMynUpoBaTh UJCH, MOHITHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHHUSIX, B TOM YHUCJIE
paHee  HEM3BECTHBIX, OCO3HAaBaTh  JEPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyalluI0 KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHUPOBATH MPUHUMAEMBbIE
pelieHus U JAeucTBUs, (QopMyIHpoBaTh M OIEHUBATH PUCKH U TOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

e BBUIBIISAITH M XapaKTEPU30BaTh CYIICCTBEHHBIC NPHU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOIICHUN MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpENICICHHs] ~ TOHATWUW,  yCTaHABIMBATh  CYIIECTBEHHBIM  TMpU3HAK
KIaccuuKaIi, OCHOBaHUS il OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIH3A;

e BOCOpUHUMATH,  (OPMYIHPOBATH WU  MPEOOPa30BBIBATH  CYXKICHUSA:
yTBEPAUTEIbHBIE W OTpUIATEIbHbIE, E€IMHUYHbIC, YAaCTHbIE U OOIIHUE,
YCIIOBHBIE;

e BBISBJIITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TPOTUBOPEUHS B
dakTax, TaHHBIX, HAOIIOACHUAX U YTBEPKACHUSX, MPeIiaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;
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JeNaTh BBIBOABI C HCIIOJIB30BAHUEM 33aKOHOB JIOTUKH, JE€IyKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

pa30upaTh JOKAa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUU (MpAMBbIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITEIBHO HECJOXKHBIE JIOKa3aTesbCTBa
MaTeMaTU4ecKuX (haKTOB, BRICTPAUBATH apryMEHTAIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh CcHoco0 pemleHus ydeOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEILEHUs, BbIOMpaTh HauboJee MNOAXOASIMMA ¢  y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEeMCTBUS .

UCIIOJI30BaTh BOIPOCHI KaK HWCCIEI0BATEIbCKUNA HHCTPYMEHT TO3HAHUS,
dbopmynupoBaTh  BOMPOCHI, (PUKCHPYIOIIME MPOTUBOpEUUE, MPoOIeEMY,
CaMOCTOSTEIIbHO YCTaHABIMBATh UCKOMOE U JaHHOE, (OPMUPOBAThH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3UIMI0, MHEHUE,

OPOBOAUTh IO CaMOCTOSTEIBHO COCTaBICHHOMY IUJIaHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJbIIOE HCCIEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEU
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN O0OBEKTOB MEXAY COOOM;
CaMOCTOATENIBHO (POpMYyNIHUpOBaTH OOOOIIEHUS W BBIBOJABI MO pPE3yJbTaTaM
NPOBENEHHOTO HAOIIOJEHUS, KCCIEOBAaHUs, OIEHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE IMPOLECCA, a TAKKE BBbIIBUTATh
IPEATIOJIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSAX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M HW30BITOYHOCTh HMH(OPMAIUH, JIaHHBIX,
HEOOXOMMBIX JUTSl PEIICHUS 3a/1a4H;

BBIOMpATh, AHAIM3HPOBATH, CHUCTEMATH3UPOBATh H HHTEPIPETHPOBATH
MHPOPMAITUIO Pa3INYHBIX BUIOB U (OPM TIPEICTABICHUS;

BBIOMpPATH (OpMY IpEICTaBICHUS HH(POPMAIIMK U UILUTFOCTPUPOBATH pelllacMbIe
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 UX KOMOUHAIUSIMU;
OIICHMBATh HAAE&KHOCTh HMHPOPMAIMK 10 KPUTEPHUSIM, MPEAI0KCHHBIM
yuuTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KommyHuKkaTHBHBIE YHUBEPCcAIbHbIE YUyeOHbIe 1eiCTBUA:

BOCIIPUHUMATHh U (POPMYITUPOBAThH CYXKICHUS B COOTBETCTBHH C YCIIOBUSMH U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHUS O XOAY PEIICHU 3a/1a4H,
KOMMEHTHPOBATH MOJIYUYECHHBIN PE3YbTaT;

B XOJI¢ OOCYKIEHHUS 3aJaBaTh BOMPOCHI IO CYMIECTBY OOCYKIAEMOUW TEMBI,
npoOJIeMBbl, pemaeMoil 3aJa4d, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA TIOMCK
pELICHUS, COMOCTABIATh CBOU CYXKICHUA C CYXICHUSIMHU JPYTUX YUACTHHKOB
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auanora, oOHapy>KMBaTh pa3Inuue U CXOJCTBO NO3ULIUMN, B KOPPEKTHOU (hopme
(opMynHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3YyJbTaThl PELICHUS 33Jaud, SKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CAMOCTOATENBbHO BBIOMpPaTh (POpMAT BBICTYIUIEHHS C Y4ETOM 3aaad
pe3eHTAMi U 0COOCHHOCTEN ayIUTOPHH;

e IIOHMUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAHIHONH W WHIWBHIYATbHOU
paboOTHI MPHU pPEIICHUU YUEOHBIX MATEMATHYECKUX 3a/1a4;

e TPHUHUMATH LEIb COBMECTHOH MAESITENHHOCTH, IUIAHUPOBATH OPTAHU3AIUIO
COBMECTHOM paboThl, paclpeAessaTh BUAbl padoT, J0roBapuBaThCs, 00CYKIATh
poI1IecC U pe3ysbTaT paboThl, 000011aTh MHEHHS HECKOJBKUX JIFO/ICH;

e Y4acTBOBaTh B IpynmnoBbIX opmax paboTsl (00CykaeHUsI, 0OOMEH MHEHUSIMH,
MO3rOBBIC INTYPMBI W JIPyrUe), BBINOJHATH CBOKO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCHCTBHUS C JPYrMMH WICHAMH KOMaHIbI, OIICHUBATH
Ka4yecTBO  CBOEro BKJaJa B  OOmMH  TPOAYKT MO  KPUTEPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHBIE YHHBEPCAJIbHBIE YUeOHbIE AelicTBUS

Camoopranusanus:

e CaMOCTOATEJILHO COCTaBJIATH IUIAH, AJTOPUTM pEUICHUSA 3aJaud (WIM €ro
4acTh), BbIOMpATh CMOCOO pelIeHHs ¢ Y4ETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnii ¢ y4éToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

e BIAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca U pe3ysbTara
pelieHns MaTeEMaTUYECKON 3aa4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPU PEIICHUHU 3a]ayH,
BHOCUTh KOPPEKTHBBI B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HalJIEHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OILICHMUBATh COOTBETCTBHUE pPE3YJbTAaTa ACATEIBHOCTH ITOCTABICHHOW LIENU U
YCIOBUSAM, OOBSICHATh NPUYMHBI JOCTHKCHUS WM HEJIOCTHKCHUS IIeJH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydeHus B 5 Kkjaacce OOy4alrOIIUHCS TOJYYUT CICAYIOIIHE
MpeIMETHBIE PE3YIbTAThI:

Yucsa v BbIYUCICHUS

[ToHnmaTh U MPaBWIBHO YMOTPEOJATh TEPMUHBI, CBSI3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH M ACCATUYHBIMU JIPOOSMHU.
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CpaBHUBATH U yNOPSA0YMBATh HATYpaAJIbHBIE YMCIA, CPABHUBATH B MPOCTEUIINX
CIIy4astXx OObIKHOBEHHBIE IpOOH, AECATUUHbBIE APOOU.

CoOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YHCIIOBOM) MPSAMOM C COOTBETCTBYIOLIUM
el uncnom U u300paxkaTh HaTypadbHbIE YMCIIa TOUKAMHU Ha KOOPJIMHATHOM (UM CIIOBOI )
IPSAMON.

BoinonHaTe apudmeTnueckue JAEUCTBHS C HATypaJbHBIMU  YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEUIINX CIIydasiX.

BbInosiHATE NPOBEPKY, NPUKUIKY pe3yiabTaTa BRIYMCICHUM.

OKpyIJISTh HaTypaJIbHBIC YUCJIA.

Pemenne TekcTOBBIX 3a1a4

Pemate TeKCTOBbIE 3a/layd  apU(PMETUYECKUM CIOCOOOM U C TMOMOIIbIO
OpraHM30BaHHOTO KOHEYHOT0 nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, coaep)kamide 3aBUCMMOCTH, CBS3BIBAIOIIME BEJIMYMHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alUCH, CXEMbl, TAOJIUIIbI, 0003HAYEHUS MPU PEIICHUU
3a/1ad.

[Tonb30BaThCSE OCHOBHBIMU €AMHHUIIAMHU MU3MEPEHUS: 1IEHbI, MACChl, PACCTOSHUA,
BpPEMEHU, CKOPOCTH, BBIPAXKATh OJTHU €UHUIIbI BEJIMYUHBI U€pPE3 IPYTHeE.

W3BnekaTp, aHaNM3UpOBaTh, OLEHHWBATh HHGOPMAIIMIO, MPEICTABICHHYIO B
Tabyuile, Ha CTOJNIOYATOM JUarpaMme, UHTEPIPETUPOBAThH MPE/ICTABICHHbIE JTaHHbIE,
UCIIOJIB30BATh JJaHHBIE MIPH PELICHUH 3a]a4.

Harnsignas reomerpust

[Tonp30BaThCs TEOMETPUUECKUMH MOHATHSMU: TOYKA, IpsiMas, OTPE30K, JIyY,
yroj, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpuUMEpsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX (Qopmy
U3YYCHHBIX T€OMETPUUECKUX PUTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMU: BEpIIWHA, CTOPOHA, C
MHOTOYT'OJIbHUKaMH: YTOJI, BEPIINHA, CTOPOHA, IUArOHallb, C OKPYKHOCTBIO: PAINYC,
IUaMeTp, LEHTP.

N300paxkaTh H3ydeHHBIE TeOMeTpudeckue (Uryppl Ha HEIUHOBAHHOW U
KJIETYaTON Oymare ¢ MOMOIIBIO0 IUPKYJIIS U JIMHEUKH.

HaxoauTe NIIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IOMOIIBIO
JUHENKH, CTPOUTH OTPE3KM 3aJaHHOM [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOI'O
paauyca.

Hcnonp3oBaTh CBOMCTBA CTOPOH W YIJIOB MPSIMOYTOJBHUKA, KBaApaTa s HUX
MIOCTPOEHMS, BBIYUCICHUS TUIOMAAN U [IEpUMETpA.

Beruucnates mepuMeTrp W TUIOMIAAb KBajpaTa, MPSMOYTOJIbHHUKA, (QUTYD,
COCTaBJIEHHBIX W3 NPSIMOYIOJBbHHUKOB, B TOM 4HCII€ (QUIYp, H300paKEHHBIX Ha
KJIET4aTOM Oymare.
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[Tonp30BaTbCs OCHOBHBIMH METPUYECKUMH €IUHULIAMU W3MEPEHHS JIUHBI,
IJTIONIAIN; BBIPAXKATh OJHU €IMHULIBI BEJIMYMHBI YEPE3 APYTHE.

Pacno3naBath mapannenenurnen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTUIO: BEPIIUHA,
pedpo, rpaHb, UBMEPEHUS, HAXOIUTh U3MEPEHHUS NTapajuieNenunena, Kyoa.

Boruncnare 00béM  kyOa, napauienenumnena IO 3aJaHHbIM H3MEPEHUSIM,
MOJIb30BATHCS €IMHUIIAMHU U3MEPEHUST 00bEMA.

Pemate HeclOXHBIE 3aJayd Ha U3MEPEHHE TEOMETPUUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYaIUSX.

K xoniy oOyuenuss B 6 KJjacce oOydJaromuicsl TMOJYYUT CIETYIONINE
PEIMETHBIE PE3YIIbTATHI:

Yucsia ¥ BLIYUCTICHUS

3HaTh W TOHUMAaTh TEPMHHBI, CBS3aHHBIC C PA3JIMUYHBIMU BUJIAMU YHUCET M
crocobamMu uX 3aIucH, MEePEeXOUTh (€CJIU ATO BO3ZMOXKHO) OT OJHOM (hOPMBI 3aMUCH
YHUCIia K IPYromu.

CpaBHUBATh W YNOPSAIOYMBATH IEJbIC YUCIA, OOBIKHOBCHHBIC U JICCSITUYHBIC
poOuU, CpaBHUBAThH YUCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BeinonHsaTh, codeTas yCTHbIE M NHCBMEHHBIE NPUEMBI, apu(PMETHUCCKHE
JEUCTBHS ¢ HATYpaJbHBIMU M IEIBIMU YUCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMU
JPOOSIMU, TIOJIOKUTEITBHBIMU U OTPUIIATEIHHBIMU YUCIIAMHU.

BbluncnsaTh 3HaYEHUS YMCIOBBIX BBIPAXKEHUM, BBIITONHATH NPUKUAKY U OLIEHKY
pe3ysibTaTa BBIYMCICHHUH, BBIMOJIHATH MPEoOpa30BaHUs YHUCIOBBIX BBIPAKEHUU Ha
OCHOBE CBOMCTB apU(PMETUUCCKUX JICHCTBUIMA.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €1 YUCIOM
¥ M300pakaTh Ynciia TOUKAMHU Ha KOOPAMHATHOM MPSMOM, HAXOAUTh MOJIYJIb YUCIIA.

COOTHOCUTB TOYKH B IPSIMOYTOJIbHOM CHUCTEME KOOPAUHAT C KOOPJIAWHATAMU 3TOM
TOYKH.

OKpyTasTh 1ebIe YUCHIa U JECATUYHBIC IPOOU, HAXOAUTH MPUOIMKEHUS YUCET.

YuciioBble M OYKBEHHbIC BbIPAKEHU S

[lonumare U ynoTpednsTh TEPMHUHBI, CBSI3aHHBIE C 3alKChIO CTENEHU YHCIIA,
HAaXOJUTh KBaApaT M KyO 4YHCIA, BBIYUCIATH 3HAYEHUS YHWCIOBBIX BBIPAKCHUH,
coAepKalUX CTEIICHHU.

[Tonb30BaThCs MpU3HAKAMU JCIUMOCTH, PACKIaIbIBaTh HATYypalibHbIC YUCIA Ha
MIPOCTbIE MHOKUTEIIH.

[Tonb30BaThCss MacITAOOM, COCTABIISITh HPOMOPIUN U OTHOLIEHUS.

Hcnonw3oBaTh OyKBBI AJisi 0003HAYEHUSI YMCENl MPU 3alMUCH MaTeMaTHYEeCKUX
BBIPKEHUM, COCTABIISITh OYKBEHHBIE BBIPAKCHUS U (DOPMYIIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX  BBIPDOKCHHM,  OCYIIECTBJISII ~ HEOOXOIWMBIE  TOJCTAHOBKH U
nmpeoOpa3oBaHusI.

Haxonnuths HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124
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Pemiate MHOTOIIAaroBBIE TEKCTOBBIE 3a/1a4U ApUPMETUUECKUM CITIOCOOOM.

Pemrats 3amaun, cBA3aHHBIE C OTHOLIEHUEM, IPONOPLIUOHAIBHOCTBIO BEJIUYMH,
MPOLIEHTaMH, PEIIaTh TP OCHOBHBIE 33J1a4M HA IPOOU U MPOLIEHTHI.

Pemate 3amaum, cozpepkamye 3aBUCHMOCTH, CBSA3BIBAIOIIME BEJIWYUHBIL:
CKOPOCTb, BPEMS, paCCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM paboOThI, UCMONb3YsI apUPMETUYECKUE ACHUCTBUS, OLUEHKY, MPUKHUIKY,
MOJIB30BATHCS EANHULIAMYU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYHUH.

CocTaBisaTh OYKBEHHBIE BBIPAXKEHUS MO YCIOBHIO 3a/1a4H.

N3Bnekars wuHpOpMalMIO, TNPEACTABICHHYIO B TaOnuIax, Ha JHUHEHHOMH,
CTONOYAaTON WM KPYroBOM JuarpaMmax, HHTEPIPETHUPOBATH IMPEICTaBICHHbIE
JAHHBIE, UCITOJIB30BATh IAHHBIC NPU PEUICHUHN 3a7a4.

[IpencraBnars UHPOPMALMIO C MOMOILIBIO TAOJIUIL, JUHEHHOW W CTONOYATOU
IUarpamm.

HarusaaHas reomerpust

[IpuBoauTh mpuUMEpsl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKIUX (Qopmy
U3YUYEHHBIX TEOMETPUYECKUX IUIOCKHMX W TMPOCTPAHCTBEHHBIX (UTYp, TPHUMEPHI
PaBHBIX U CHMMETPUYHBIX UTYP.

N300paxkaTh ¢ MOMOIIBIO UPKYJIS, TUHEUKH, TPAHCTIOPTHUPA Ha HEJIMHOBAHHOU
U KJIETYaTON OyMare u3y4eHHbIE IIIOCKKE reoMeTpuueckre GUrypsl 1 KOH(GUrypaluu,
CUMMETPHUYHBIE (PUTYPBHI.

[Tonb30BaThCS TEOMETPUUYECKUMHU MOHSATUAMH: PABEHCTBO (DUTYp, CUMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCb CUMMETPHUU, LICHTP
CUMMETPUHU.

Haxonuths BeMYMHBI YITIOB U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH
VIJIbl 3aJJaHHOM BEJIMYWHBI, IMOJIb30BATHCA MPU PEUICHUM 3a7ay TPaAyCHOM MEpPOM
VIJIOB, PacliO3HaBaTh HA YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIA U TYIIOU YTJIbI.

Bpuncnate IMHY JIOMaHOM, MEPUMETP MHOI'OYIOJIBHHKA, I10JIb30BaThCS
€AVHHUIAMH U3MEPEHHUs JJIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3
IpyTHE.

Haxonuts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMS
TOYKAMH, OT TOUKH JI0 NPAMOM, JUIMHY IyTHU HA KBaAPAaTHOM CETKE.

Beruucnates  miomans  QUTYp, COCTaBIEHHBIX M3 NPSIMOYTOJBHUKOB,
MCITIOJIb30BaTh pa30reHne Ha MPSMOYTOJIBHUKH, Ha PaBHBIC (DUTYPHI, JOCTPAUBAHUE /10
MPSAMOYTOJIBbHHKA, TOJIb30BAaThCSI OCHOBHBIMU €IWHHUIIAMHA W3MEPEHHS IUIOLIAJH,
BBIPAXKaTh OJTHU €IWHUIBI U3MEPEHHUS TJIOIIAAN YEPE3 APYTHE.

PacriozHaBaTh Ha MOJENSX M W300pPAKEHUAX MHUPAMUAY, KOHYC, MHIUHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxkaTh Ha KiIeT4aTON Oymare nMpsMOYTOIBHBIN MapaIeIeTUIEI.

Boluncnsate 00bE€M MPSIMOYTONBHOTO Mapajlieienuiena, Kyda, MmoJib30BaThCs
OCHOBHBIMU €JJUHULIAMH U3MEPEHUSI 00bEMA;
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Pemate HecnoXHBIC 3ala4d Ha HAXOXIACHUC T'COMCTPUUCCKUX BCIIMYHH B
MPAKTUYCCKHUX CUTyallHuAgX.
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TEMATHUYECKOE IINIAHUPOBAHUE

5 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoTsbI
pecypchl
1 Harypanbshbie uncna. [eiictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. Jluaum Ha 12 5 bubnuoreka [IOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 1
3 OOkIKHOBCHHEIE POOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 1
ATIUIHAZ FEOMETPHA. VIHOTOYTOTBHHIH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 38 1
JlecaTurIHEe APOOH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 I1 000 10 2
OBTOPCHHE 1 OLODICHME https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 5 4
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6 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uugposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 H 1
BTYpAIbIHE HHCAa 30 https://m.edso0.ru/7f414736
9 Harnsanas reomerpus. [Ipsmelie Ha ; bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6moreka [IOK
2 1 1
3 Jpodu 3 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
4 H . 1
ArJIAAHas FCOMCTPHS. CHMMCTPHS 6 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
> Berpawierns ¢ bykeamn 0 https://m.edsoo.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubmuorexa [JOK
6 14 1 1
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
7 IT 40 1
OJIOJKUTEJIbHBIE M OTPULIATEIbHBIE YUCIa htts://m.eds00.ru/7f414736
bu6mmoreka [JOK
8 I1 6 1
PEHCTABICHHE HaHHEX https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnunoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/7f414736
[ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
10 20 2
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 6 5
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

5 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 [lornMaTh W TPABWIBHO YIOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C
' HaTYpaJIbHBIMH YUCIIaMH, OOBIKHOBEHHBIMH U AECATHYHBIMU JPOOSIMH
12 CpaBHHMBAaTh W YIOPSIOYMBATH HATypaJbHBIE YHWCIIA, CPAaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHbIE IpOOH
CooTHOCUTH TOUYKY Ha KOOPAMHATHOM (YUCIIOBOM) mHpsAMOMl ¢
1.3 COOTBETCTBYIOIIUM €M YHMCIOM M H300pa)kaTh HaTypajbHbIE 4YHCIA
TOYKaMH Ha KOOPJAUHATHON (YHCIIOBO) MPSMOM
14 Boinmonusate apudmMernyeckue AEMCTBUS ¢ HaTypaJbHBIMU YUCIIAMU, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITUX CITydasx
1.5 BoinonHATh TpoBepKy, NPUKUAKY Pe3yJabTaTa BRIYUCICHUN
1.6 OKpyTJIsTh HaTYpaJIbHBIC YUCIIA
2 Pemenue TekcToBBIX 3a7a4
21 Pemath TekcToBbIe 3a/1aun apUPMETUYECKUM CIIOCOOOM U € TIOMOIIBIO
' OpPraHU30BaHHOT'O KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPHAHTOB
25 Pemats 3amaun, comepxaiine 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
' CKOPOCTbh, BpEMs, PACCTOSIHUE, [[eHa, KOJMYEeCTBO, CTOMMOCTh
o Hcnonb3oBaTh KpaTkue 3amucH, CXEMbI, TaOIHIbl, 0003HAYCHHS TpU
' pelleHuu 3a1a4
ITonp30BaTbcsl OCHOBHBIMHM E€IMHULIAMHM HW3MEPEHUS: IIEHBI, Macchl,
2.4 paccTOsIHUSA, BpEMEHHU, CKOPOCTH, BBIPAXKaTh OJHU €MHUILIBI BEJIUYUHBI
4yepes Ipyrue
2t W3BnekaTts, aHAJIM3UPOBATh, OLIEHUBATh uHpOpMaIuIo,
. NpeICTaBlIeHHYI0O B  Tabiume, Ha  CTOJOYaTroil  auarpamme,
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WHTEPIPETUPOBATh TPEJCTABICHHBIC JaHHBIC, HCIIOJIH30BaTh JIAHHBIC
MIPH PEIICHUH 3a]1a9
3 Harnsanas reomerpus
31 [Tonp30BaThCsI FEOMETPUICCKIMHE TIOHSATUSMU: TOUYKA, MIPsMasi, OTPE30K,
' Jyd, yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
39 [TpuBoAUTE MPUMEPHI 00BEKTOB OKPYXKAIOIIETO MHUPA, UMEIONTHX PopMy
' U3YYCHHBIX TCOMETPHYCCKUX PHUTYP
Hcnonp30BaTh TEPMUHOJOTHIO, CBS3aHHYIO C YIJaMH: BepIIdHA
3.3 CTOpOHA; C MHOTOYT'OJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, THarOHaJb; C
OKPYXXHOCTBIO: PAJIYC, THAMETP, IICHTP
34 N300pakaTh n3ydeHHBIC TeOMETPUICCKIE (QUTYPHI HA HEJIMHOBAHHOW U
' KJIETYAaTON Oymare ¢ OMOIIBIO IIUPKYJIS U JIMHCHKH
HaxomuTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEpPEHUEM C
3.5 MTOMOIIBI0 JIMHEWKH, CTPOWTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOWTH
OKPYXXKHOCTB 33JJaHHOTO Pajiyca
36 Hcnonps30BaTh CBOHCTBA CTOPOH W YIJIOB MPSIMOYTOJIBHHKA, KBaJpara
' JUIS UX TIOCTPOEHUS, BBIYUCIICHUS TUIOIIAIU U TIepUMeTpa
Boruncnsate nepuMeTp U Miouiaab KBajapara, IpaMOyrojbHUKa, QUryp,
3.7 COCTaBJCHHBIX W3 TMPSAMOYIOJBHHKOB, B TOM u4ucie ¢uryp,
n300paXEHHBIX HA KIIETYATOM Oymare
38 [Tonb30BaTbCcsi OCHOBHBIMM METPUYECKUMHU EAMHHUIIAMH H3MEPEHUS
' JUIMHBI, TJIOIIAN; BBIPAXKATh OJIHU €IMHULIBI BEIMYUHBI Yepe3 APyrue
PacnioznaBate mapasuienenumnesa, KyO, HCIONb30BaThb TEPMHUHOJIOTHIO:
3.9 BepIIuHa, peOdpo, TpaHb, U3MEPCHHs; HAXOAWTh  HM3MEPEHUS
napasuienenunena, Kkyoa
e Boruncnsate 066EM Kyba, mapajuienenunesia no 3aaHHbIM U3MEPEHHSIM,
' M0JIb30BAThCS SAMHUIIAMH U3MEPEHUS 00bEMa
e PemaTh Hecno)kHbIE 3a7]aUul Ha U3MEPEHUE T€OMETPUUYECKUX BEIIUYUH B
' MPAKTHYECKUX CUTYAIUSIX
6 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJibTara
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Yucna ¥ BEIYMCIIEHUSA

3HaTh U IIOHUMATh TCPMHHBbI, CBA3aHHBIC C PA3JIMYHBIMH BUAAMU YHCECII

1.1 Y Croco0aMu UX 3aIlUCH, MEePEXOJUTh (€CIH 3TO BO3MOKHO) OT OJHOMN
(opMBI 3amucH YKcia K Jpyroi
12 CpaBHUBaTh U YHOpSAJOYMBATH LENble YHCIA, OOBIKHOBEHHbBIE U
' JeCATUYHBIE TPpOoOU, CPaBHUBATDH YHCJIA OJTHOTO U Pa3HBIX 3HAKOB
BbIMONHATE, coueTast yCTHBIE U MMChbMEHHBIEC IPUEMBI, apu(METHIECKHIE
13 JNEUCTBUS C HATYpaJbHBIMU U IIEJIBIMM YMCJIaMHU, OOBIKHOBEHHBIMH M
' JNECATUYHBIMA ~ JIPOOSIMH,  TIOJIOKUTEIBHBIMH W OTPHUIATEIbHBIMH
yHclaMu
BobruncnsaTe 3HaY€HMS YUCIIOBBIX BBIPQKEHHM, BBIOIHITH MPUKUAKY U
1.4 OLICHKY pe3y/ibTaTa BBIYMCIEHUH, BBINOJHAT IPeoOpazoBaHUs
YHCIIOBBIX BbIPaXEHUI Ha OCHOBE CBOMCTB apU(METUUECKUX AEHCTBUN
15 OKpyTIATH 1eNbIe YUCTia U ACCITHIHBIC IPOOH, HAXOIUTh TPUOTHIKEHUS
' qHCe
COOTHOCUTBH TOUYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIUM €M1
1.6 YUCIIOM U M300pa)kaTh YHUCJIa TOYKAMU Ha KOOPAUHATHOW MPSAMOi,
HaXOJUTh MOJYJb YUCIIa
17 COOTHOCUTH TOYKY B HPSAMOYTOJIBHOM CHUCTEME KOOpJIHUHAT C
' KOOpJIMHATaMU 3TON TOYKHU
18 OKpyraTh LeNble Yhcia U IeCATHYHbIE APOoOU, HAXOAUTh MPUOIHKEHUS
' qucen
2 YucioBbie 1 OYKBEHHBIC BBIPAKEHUS
[Tonumatp u ynoTpeOasiTh TEPMUHBI, CBA3aHHBIC C 3aMHCHhI0 CTETIEHU
2.1 YKclia, HAXOIUTh KBAJpaT U KyO uncia, BHIYUCISATh 3HAUEHUS YHCIOBBIX
BBIPAXKECHUI, COAEPIKALIUX CTEIICHU
29 [Tonp30BaTbCsl MpU3HAKAMM JIEIUMOCTH, PACKIaJblBaTh HAaTypaJlbHbIE
' YHUClla Ha MPOCThIE MHOXKUTEIN
2.3 [Tonb3oBaTbest MacITaboOM, COCTABIATH MPOMIOPLIUU M OTHOILIECHUS
Hcnonb3oBate OykBBI [Uisi 00O3HAYEHUS YHCENl TpU  3aIlUCH
24 MaTeMaTHYEeCKUX BBIPAKEHUU, COCTABNIATH OYKBEHHBIC BBIPAKEHHS U
(opMyIbl, HAXOUTh 3HAYEHUSI OYKBEHHBIX BbIPAXKEHUH
2.5 HaxonuTs HeN3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenue TekcToBBIX 3a1a4
3.1 Pemate MHOTOIIIArOBBIE TEKCTOBBIE 337a4H apU(YMETHIECKUM CITOCOOOM
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3.2

Pemrate 3aa4yu, CBA3AaHHBIC C OTHOLICHUCM, ITPOINOPHHUOHAIBHOCTBIO
BCJIMYMH, IMPOUCHTAMM, pCllaTb TpHU OCHOBHBLIC 3aJa4yn Ha Z[pO6I/I u

MIPOLICHTBI

3.3

Pemats 3amaun, cogepxaiiyne 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIUYHHBI:
CKOPOCTb, BpE€MS, pacCcTOsSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOJUTEIIBHOCTD, Bpemsi, 00BEM  paboThl, UCIIOJIB3YS
apupMeTHUeCKre JCWCTBUS, OICHKY, MPHKHIKY; MOJb30BATHCA

CANHUIIaMU U3MCPCHUS COOTBCTCTBYIOIINX BECJIMYWH

3.4

CocTaBiiaTh 6YKB€HHI)IC BBIPAXKXCHUSA 110 YCIIOBUIO 3aJa49U

3.5

W3Bnekars uHpOpMaINIO, TPEICTABICHHYIO B TaONMIIAaX, Ha JTMHEWHOM,
cTonOyaTo  WIM  KPYroBOM  JIuarpaMMax,  HHTEPIPETUPOBATH

IpEACTABJICHHBIC JAHHBIC, UCIIOJIB30BATh JAHHBIC TP PCIICHUM 3aJa4

3.6

[IpencraBnsate wuHGOPMAIMIO C TOMOIIBIO TAaOMUIl, JUHEWHOW U

CTOJIOUATON JUarpamm

Harnsannas reomerpus

4.1

[IpuBoaUTE MpUMEpPH 00BEKTOB OKPYKAIOLIETO MUPA, UMEIOLTNX POopMy
W3YYEHHBIX T'€OMETPUYECKHX IUIOCKUX M MPOCTPAHCTBEHHBIX (QUTYP,

MIPUMEPBI PaBHBIX U CHMMETPHUYHBIX (QUTYD

4.2

N3obpaxaTs ¢ TMOMOIIBIO MHUPKYISA, JUHEHKH, TpPAaHCIOPTHpA Ha
HEJIMHOBAHHOM M KieTdyaroil  Oymare  H3y4eHHbIE  IUIOCKHE

reoMeTpuyueckre GUrypbl 1 KOHPUTYpALHH, CAMMETPUYHBIE (DUTYPHI

4.3

[Tonb3oBaThcsi TeOMETPUUYECKHMMH TIOHATHUSMU: PaBEHCTBO (GUryp,
CUMMETPUS; UCIOIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEH:

OCb CUMMETPHUH, HEHTP CUMMETPHUN

4.4

Haxonuth BenMWYHMHBI YTJIOB U3MEPEHHUEM C MOMOIIBI0 TPAaHCIOPTUPA,
CTPOUTH YIJIbI 33JJAHHON BEJIMYUHBI, IOJIB30BATHCS MIPH PEIICHUH 3a/1a4
rpaslyCHOM Mepoil yIriioB, pacno3HaBaTh HA YepTEkKax OCTPHI, IPSIMO,

Pa3BEPHYTHIA U TYOM YIJIbI

4.5

Breruucnars JUINHY HOMaHOﬁ, NEpUMETP MHOT'OYT'OJIbHHKA, ITI0JIb30BATHCA
CAUMHUIaMH U3MCPCHUSA JINHBI, BbIPpA)KAThb OAHW CAWHHIIbI U3MCPCHHA

JJIAHBL U€PEe3 APYyruc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHC HHCTPYMCHTBI, PACCTOSAHUA: MCKIAY

ABYMA TOUYKAaMH, OT TOYKH O HpHMOﬁ, JJINHY ITYTU Ha KBaHpaTHOﬁ CCTKC

4.7

Bbraucnare miomaap (Uryp, COCTaBIEHHBIX U3 NPSMOYTOJIbHUKOB,
UCIOJIb30BaTh pa30MeHue Ha MPsIMOYrOJbHUKH, Ha PaBHbIE (UTYpHI,

AOCTpauBaHUC OO NOPAMOYIOJIbHHUKA, II0JIb30BATLCA  OCHOBHBIMU
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CANHUIIAaMH U3MECPCHUA IIJIOI[AIN, BhIPpAXXAaTb OJHU CAMHUIBI U3MCPCHHU A

IJIOLIA/IA Yepe3 Ipyrue

Pacnio3naBate Ha MoOJENsIX W HU300paKEHUSAX MUPAMUIY, KOHYC,

4.8 UWIMHAP, WCIOJB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, IpaHb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N300pakaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIHN MapajuieIeITHIIe]]
410 Beramcnsate  00bEM  TIPSAMOYrOJILHOTO — MapajuieNienuiiena, Kyoa,
. I10JIb30BaTbCAd OCHOBHBIMU CAMHUIIAMU U3MCPCHUA O6”I)éMa
411 Pemate HecoOXHBIE 3aa4i Ha HaAXO0XACHUEC IT'COMECTPHUICCKUX BCIMYNH

B MMPAKTHYCCKUX CUTYyallUuAX
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

S KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HaTypaJILHI)IC qucia 1 HYJIb

1.1

Harypanpaoe uymcno. Psn natypambbix umcen. Yucmo 0. M3o0paxenue

HaTypaJIbHBIX YHCEJl TOUKAaMU Ha KOOPAMHATHOM (YMCIOBOW) IpSIMOM

1.2

[To3nunonHas cucrteMa curcienus. Pumckas Hymepanus. Jlecsitnunas cucrema

CUHCJICHUA

1.3

CpaBHeHHE HaATypaJbHBIX YHCEJl, CPaBHEHUE HATYPaJbHBIX YHUCENl C HYIEM.

OxpyriieHne HaTypajbHbIX YHCET

1.4

CrnoxeHue, BBIUMTAHUE, YMHOKEHHUE U JIEJICHHE HAaTypalbHbIX uncen. CBOMCTBO
HyJI TIpU CJIOKEHWHW, CBOWCTBA HYJIS M €IWHULBI MpPU YMHOKCHHUH.
[lepemectutenbHOE U codeTaTelNbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U

YMHOXKEHHUSI, pacipeIeIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS

1.5

Hcnons3oBanne 6YKB JUIA 0003HaYEeHHUA HEU3BECTHOI'O KOMIIOHEHTA U 3aIlliCHU

CBOWCTB apu(PMETUUECKHUX ACHUCTBUI

1.6

Jenutenu W KpaTHbIE 4McCa, pasjoxeHHe Ha MHoxuTenu. IIpocteie u

coctaBHble uncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /leneHue ¢ ocTaTKOM

1.7

CreneHr ¢ HaTypaJbHBIM I10Ka3aTCJICM. 3anuchk Ymcia B BHUAC CYMMBbI

PaspAIHbIX ClIara€MbIX

1.8

YucnoBoe BbIpaxeHUE. BblunclieHME 3HAQYEHUN YHMCIIOBBIX BBIPAKECHHUI,
MOPSIZIOK  BBIOJTHEHUST JeWCTBUH. Vcmonp30BaHWE TpPU  BBIYMCICHHSIX
MEPEMECTUTEIPHOTO M COYETATEIbHOTO CBOWCTB (3aKOHOB) CIIOKCHHUS H

YMHOKCHUS, paCIPCACIUTCIIEHOT'O CBOMCTBaA YMHOXCHUA

Hpobu

2.1

[IpencraBnenne o ApoOM Kak cnocoOe 3amMcd  4YacTU  BEJIUYMHBIL.
OObikHOBeHHBIE JpoOu. IlpaBuiibHBIe W HempaBuibHbIE ApoOH. CMmelaHHas
IpoOb, MpeICTaBICHHE CMEIIaHHOW JpoOW B BHUJIE HEMPaBMIIBHOM ApoOH U
BBbIJICJIEHUE 1IE€JI0H YacTH 4YHcia M3 HENpaBUIbHON 1podu. M3obpakeHue

npoOelt ToukaMy Ha YMCIOBOM MpsMoi

2.2

OcHoBHoe cBoiicTBo npobu. Cokparienne apodeid. IlpuBenenue npodu K

HOBOMY 3HameHaTento. CpaBHeHHe Apodeit
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CrnoxeHne W BbIYUTAHUE ApOOeH. YMHOKEHUE U JieNeHue Apo0ei, B3auMHO-

23 obparabie n1pobdu. HaxoskIeHue 9acTy meJoro U IeNIoro Mo ero 4acTu
Hecstnynas 3anuchk apobeit. [IpencraBneHue necATUYHOW IpoduW B BHJE
24 0OBIKHOBEHHOH. I300pakeHHe NecATHYHBIX IpoOeil TOYKaMu Ha YHUCIOBOM
npsamoil. CpaBHEHHE AECATUUHBIX IpoOei
25 Apudmernueckue JEUCTBUS C  JCCATHYHBIME  JpoOsimu.  OKpyriieHue
' JECSITHYHBIX IpoOeit
3 Pemenne TekCTOBBIX 3a1a4
3.1 Pemrenne TeKCTOBBIX 3a71a4 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normueckux 3amad. Pemienue 3amay mepedbOpoM BCEX BO3MOXKHBIX
' BapuaHTOB. M criop30BaHMe MPHU PEIICHUH 3a/1a4 TaOJUIl U CXEM
Pemienne 3amau, coaepkaliuxX 3aBUCHUMOCTH, CBS3BIBAIONINE BEJIMYWHBIL:
33 CKOPOCTh, BpEMs, PacCTOSHUE, IIeHY, KOJWYECTBO, CTOMMOCTH. EJIMHHIIBI
' M3MEPEHUS: MacChl, 00bEMa, IEHBI, PACCTOSHUSA, BpeMEHHU, CKOpocTU. CBS3b
MEXIY CIUHUTIAMU U3MEPCHHSI KaXKJIOW BEITUIHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBneHne JaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX AUArpaMM
4 Harnsgnas reomerpus
Harnsinueie npencraBnenus o Gurypax Ha MIOCKOCTH: TOUKa, psIMasi, OTPE30K,
4.1 Jqyd, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroia. IIpsmon,
OCTpbIH, TYNION U pa3BEPHYTHIN YIJIbl
4 JlivHa oTpes3ka, METpUUECKUEe €IUHUIBI AIUHbL JlIMHa TOMaHOU, mepuMeTp
' MHOTOYTOJIbHUKA. MI3MepeHne 1 MoCTpOeHHE YIJIOB ¢ MOMOIIBIO TPAHCTIOPTUPA
43 Harnsanuele npexacraBieHuss o (urypax Ha IUJIOCKOCTH: MHOTOYTOJIbHUK,
' IPSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIBHUK; O pPaBEHCTBE (QUTYD
N3o0paxkenue ¢uryp, B TOM uucie Ha kierdarod Oymare. Iloctpoenue
44 KOH(pUTypauuid M3 YacTedl NpsMON, OKPY)KHOCTH Ha HEITWHOBAHHONW U
' KJeTuaToit Oymare. Mcnonb3oBaHue CBOWCTB CTOPOH U YTIIOB MPSMOYTOJIbHHKA,
KBaJlpara
[Mnomaas MTPSAMOYroNbHHKA Y  MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
4.5 IpSIMOYTOJIbHUKOB, B TOM 4ncIie GUryp, N300pakEHHBIX Ha KeTyaToil Oymare.
Equauie n3mepenus mionaau
46 Harnsnueie npeactaBieHuss 0 MPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOJIbHBIN

napajenenunes, Ky0, MHOTOTpaHHUKU. M300paxkeHne mpocTeHImx
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MHOTOrpaHHUKOB. Pa3Béprku kyba u napamienenunena. Coszganue mozeneu

MHOTOTPAaHHUKOB (13 OyMaru, MpOBOJIOKH, IJIACTHIINHA U PYTUX MATEPUATIOB)

OO0BEM TPSAMOYTrOJLHOTO TMapajuiesienunena, kKyoa. EaMHULBI W3MepeHwus

4.7
00BEma
6 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HarypaneHbie uncia
ApubdmMernueckre ACHCTBHUSA C MHOTO3HAYHBIMU HATYpaJbHBIMU YHCIAMHU.
11 UucnoBble BBIPAKEHUS, TOPSAIOK JCHCTBUN, HCIOJIb30BAaHUE CKOOOK.
' Hcnonp3oBanne mpu BBIYMCICHUSAX TEPEMECTHUTEIBHOTO M COUYETATEIHHOTO
CBOWCTB CJIOKEHUS 1 YMHOXEHUS, PACTIPEICITUTEIILHOTO CBOMCTBA YMHOKECHHS
1.2 OxkpyriieHrne HaTypadbHbBIX YHUCET
13 Jlenutenu M KpaTHBIE YUCIIA, HAUOOJBITUN OOIIMIA JCIUTENh W HauMEHBIIEe
' obmee kpatHoe. J[emTMMOCTh CyMMBI U TIPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOWMCTBO ApoOM, COKpalieHue ApoOei.
' CpaBHEHHE U YIOPSA0OYHNBAaHKE IpoOeit
29 Pewrenne 3agauy Ha HAXOXJAEHHME YacTU OT LEJIOr0 M LIEJIOTO MO €ro 4YacTu.
' JlpoGHOe 4KcIo Kak pe3ynbTar AeeHus
23 [IpencraBienune pgecaTUyHOM Jpodbu B BHUAE OOBIKHOBEHHOW JpoOM U
' BO3MOKHOCTbH MPEACTaBICHUSI OOBIKHOBEHHOM APOOH B BUIE NECATHUHOM
Y Jlecstuunbie IpoOu U MeTpuuecKas cuctema Mep. ApudmMernyeckue neiCTBUA
' Y YHCIIOBBIE BBIPAXKEHUS ¢ 0OBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMU
25 OtHomenue. Jlenenne B JaHHOM OTHOLIEHWH. Macmrab, MTpPOMOpLUs.
' [IpuMeHeHre nponopuuii pU PeLICHNH 3a/1a4
[lonatue mpoueHTa. Beruncienue npoueHTa OT BEJIMUMHBI U BEIMYUHBI 110 €€
2.6 MPOLIEHTY. BrIpaskeHne MPoIeHTOB JeCITHUHBIMU Ipo0siMu. Perienne 3a1a4u Ha
MPOLIEHTHI. BbIpakeHne OTHOIIEHUS BEJITUYHH B MPOLEHTAX
3 [TonoxxutenbHbIE M OTPULIATENBHBIEC YMCTIA
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IlonoxxuTenpHbIE U OTPpULATCIIBHBIC 4YHCIIA. Heﬂble qucia. MOI[y.HB qucia,

3.1 reoMeTpuuecKas HHTEpIpeTanus MoAyis uucia. M3oOpaxeHue uducen Ha
KOOpJIMHATHOU npsiMoi. UnciioBele npoMexyTku. CpaBHEHUE UnCEN
3.2 ApudmeTrrueckue eWCTBUS C MOJIOKUTEIBHBIMU U OTPULATEILHBIMHI YHCITAMU
[IpsimoyronpHas cucrtemMa KOOpAMHAT Ha IUIoCKocTU. KoopauHAaTel TOUKK Ha
3.3 IUIOCKOCTH, abcuucca W opaunHara. [loctpoenme Towek W Quryp Ha
KOOPAMHATHOM IIOCKOCTH
4 BbykBeHHbIE BbIpaKEHUS
[Ipumenenue OykB JUIsl 3aIIMCH MAaTEMAaTUUYECKUX BBIPAXKEHUHN U IPEIOKEHUH.
4.1 CpoiicTBa apupmeTnueckux IeicTBUN. ByKBeHHbIE BBIpAaXKEHUSI U YHCIIOBBIE
M0ICTaHOBKU. ByKBeHHbIE paBEHCTBA, HAX0K/IEHUE HEN3BECTHOTO KOMIIOHEHTA
4.2 ®opmynsl, (GopMynbl MepUMeTpa W IUIOLIAAM TNPSMOYTOJbHHKA, KBajpara,
' 00bEMa mapasuienenureia u Kyoa
5 Pemrenne TeKCTOBBIX 3a4a4
5.1 Pemenne TeKCTOBBIX 33724 apU(PMETHIECKUM CITOCOOOM
55 Pemenne normueckux 3amad. Pemenwe 3amad mepeGOpoM BCEX BO3MOKHBIX
' BApUAHTOB
Pemenune 3amau, coaepammux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMYHHBIL:
CKOPOCTb,  BpeMs,  pacCTOsIHHE, IIeHa,  KOJIMYECTBO,  CTOUMOCTb,
5.3 MPOU3BOIUTEIBLHOCTD, BpeMsl, 00BEM paboThl. EMuHUIIEI U3MEPEHHS: MaCCHI,
CTOMMOCTH, DPACCTOSHHS, BpPEeMEHH, CKOpOCTH. CBSI3pb MEXIy €IUHULAMU
U3MEPEHUS Kax 10! BEIUYUHBI
5 4 Pemenue 3ana4, CBSI3aHHBIX C OTHOLLIEHUEM, TPOMIOPLIMOHAIBEHOCTHIO BETUYHH,
' IPOLIEHTaMU; pEllIeHHe OCHOBHBIX 3aJja4 Ha APOOU U TPOIICHTHI
EE OneHka M mNpuKuAKa, OKpyrjieHue pesyinbrara. CocraBieHue OyKBEHHBIX
. BBIPQKEHUI 10 YCIOBUIO 33/1a4H.
£ 6 [IpencraBneHue AaHHBIX C MoMmoulblo Tabnuu U jauarpamm. CronGuaTbie
' nuarpamMmbl. YTeHHE KPYroBbIX AHarpamMm
6 Harnsannas reometpus
6.1 Touka, mpsmas, OTpe30K, JIyd, VyroJ, JIOMaHas, MHOTIOYTOJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
6.2 B3aumHOe pacrosio)keHHe JBYX MPAMBIX Ha IUIOCKOCTH, NapajuleiIbHBIE

npsMble, TepIEHIUKYISIPHbIE IPSIMBbIE
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N3mepenue pacCTOAHMNA: MEXAY ABYMs TOYKaMHU, OT TOUYKH JI0 IIPSAMOM, IJIMHA

03 MapuipyTa Ha KBaJpaTHOM CETKe
6.4 W3mepenune 1 mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCTIOPTHUPA
6.5 Bunabl TpeyroiapHHUKOB: OCTPOYIOJIbHBIM, IIPSIMOYTOJIBHBIM, TYIOYTOJIbHBIN,
. paBHOOEIPEHHBIH, PaBHOCTOPOHHHIA
6.6 YerbipéxyronpHuK. [IpsMOYroipHUK, KBaapaT: HWCIOJIb30BAaHHE CBOWCTB
' CTOPOH, YIJIOB, JUArOHAJIECH
N3o0paxkenne reoMeTpudyeckux (QUryp Ha HETMHOBaHHOW Oymare c
6.7 WCTIOJIb30BAHMEM IUPKYJIS, TIMHEHKH, yroJbHUKA, TpaHcnopTupa. [loctpoenus
Ha KJeTyaToil Oymare
6.8 [lepumeTp MHOTOYTOJIBHUKA
6.9 [MonsiTne miomamy GUrypsl, eAMHUIBI H3MEpEHHs TuTomaau. [Ipubmmkénnoe
' M3MEepeHue Iiomanu GUryp, B TOM YHCie Ha KBaJAPaTHOM ceTKe
6.10 [TpubnmxEHHOE M3MEPEHNE JTMHBI OKPYKHOCTH, TUTOMIAIN Kpyra
6.11 CummeTpusi: IeHTpalbHas, 0ceBas U 3epKaibHast. [locTpoeHne CHMMETPUYHBIX
' uryp
Harnsasele npeacraBiaeHus 0 MPOCTPAHCTBEHHBIX (PUTypax: Mapajuieenuner,
Ky0, mpu3Ma, nupamuga, KOHyC, HIWUIWHApP, map u cdepa. M3obpaxenue
6.12 MPOCTPaHCTBEHHBIX (puryp. [Ipumeps! pa3BEPTOK MHOTOTPAHHHUKOB, ITMJIHH]IPA
n konyca. Co3mgaHwe Mojelield TPOCTPAaHCTBEHHBIX (uryp (u3 Oymarw,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTepUasoB)
6.13 [lonsitue o0ObEMa, eauHuIBl HU3MepeHUuss o00bEMa. OOBEM MNPSMOYrOJBHOIO

napasuienenunena, Kkyoa
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