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MNOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSTUH
(uucno, BeIMYMHA, TeoMeTpuueckas ¢urypa), 00eCIeUrnBaIONIINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro OOpa30BaHUsA
oOydJarommxcs;

e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOy4JarommMxcs, IMO3HaBaTEJIbHOM  aKTUBHOCTH, HCCIEAO0BATEIIbCKUX
YMEHUH, HHTEpeCca K N3yUCHUIO MAaTEMaTHKH,

e TOJIBEJICHUE OOYYAIOMIMXCS HAa JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIETO MUPA;

e (QopmupoBanue (YHKIHOHAIBLHOM  MaTEMaTUYECKOM  T'PAMOTHOCTH:
YMEHUS Pacro3HaBaTh MAaTeMaTHIECKHUE OOBEKTHI B PeaTbHBIX KU3HCHHBIX
CUTyallusIX, TMPUMEHATh OCBOCHHBIC YMEHHUS IS PEIICHUS TMPaKTHKO-
OpHUEHTHUPOBAHHBIX 3aJ]1a4, HHTEPIIPETUPOBATH MOTYUCHHBIC PE3yIbTaThl U
OIICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaIIUH.

OCHOBHBIE JMHUU COJEpPKaHMS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmeTnyeckass W TEOMETpUYECKas, KOTOpPBhIE pPa3BUBAIOTCS MapajlieabHO,
Ka)K7asi B COOTBETCTBHH C COOCTBEHHOH JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIPYTOif, a B TECHOM KOHTaKT€ U B3auMOJCUCTBUHU. Takke B Kypce MaTeMaTHKU
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAaMU ajareOphl U OMHUCATEIIbHONW CTATUCTHKHU.

N3yuyenue apudmernueckoro mMaTepraia HaUMHAECTCS CO CUCTEMATU3aINU U
pa3BUTHS 3HAHWW O HATYpaJIbHBIX YHCIIaX, TIOJYYCHHBIX HA YPOBHE HAYAJIBLHOTO
oOmrero oOpazoBanus. [Ipu 3TOM COBEpIIIEHCTBOBAHUE BHIUYMCIUTEILHON TEXHUKHU
u (GOpMHUpPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUN COYETACTCS C Pa3BUTHEM
BBIYHMCIIUTEILHON KYJIBTYpbI, B YACTHOCTH C OOYYEHHEM MIPOCTEHUIIUM MpuEMam
MIPUKUAIKA W OIICHKH PE3YJIbTaTOB BBIUMCICHUN. M3ydeHue HaTypalbHBIX YHCET
npoAobkKaeTcss B 6 Kiacce 3HAKOMCTBOM C HaudajdbHBIMUA TOHSTUSAMH TEOPUHU
JIEITUMOCTH.

Havano u3yueHuss OOBIKHOBEHHBIX U JECATUYHBIX JIpoOel OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOEHUM JIpOo0Eil, KOrja MpOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMH, TTOHATHUSAMH TeMBbI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IPOOCH, 4TO
1I€JIECO00Pa3HO C TOYKU 3PEHUS JIOTHMKW H3JI0KEHUSI YUCJIOBOW JIMHUM, KOTZa
nmpaBuia JCHUCTBUH C JIECATHMYHBIMH JpOOSMH MOXKHO OOOCHOBATh yKe
W3BECTHBIMH QJITOPUTMAMH BBITIOJIHCHUS JCUCTBUN ¢ OOBIKHOBEHHBIMH JPOOSMHU.
3HAKOMCTBO C JIECATHUYHBIMHU JIPOOSMHU PACHIUPHUT BO3MOXXHOCTH JJISI TIOHUMAHUS
OOYYarOIIIMMUCS TIPUKIIAJHOTO TPUMEHEHUS HOBOU 3alUCH TPU U3YUCHUU JIPYTHUX
MPEAMETOB W MPHU MPAKTUYECKOM HCIoib3oBaHuu. K 6 kiaccy oTHECEH BTOpOI



3Tall B HU3YYEHHHM JpoOeil, Ine MNPOUCXOAUT COBEPIICHCTBOBAHHE HABHIKOB
CpaBHEHHA U TpeoOpa3oBaHUsl ApoOeH, OCBOCHHE HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHHWKMA BBIYMCICHUN, B TOM YHUCJIE 3HAYCHUU
BBIPQXEHUM, COIEPKALUX U OOBIKHOBEHHBIE, U IECATUYHBIE IpOOU, YCTAaHOBJIEHUE
CBsI3€M MEX1y HUMH, paCCMOTPEHHE NMPUEMOB pELIeHUs 3a/1a4 Ha Ipoou. B Hauane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C TIOHSITHEM MPOLEHTA.

OCOOEHHOCTBIO HW3YYECHHsSI TMOJIOKHUTEIBHBIX M OTPULATENBHBIX YHCEN
ABJIAETCSL TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje n3ydyeHus Tembl «lloJoXHUTeNbHbIE W OTPULATEIbHBIE YHUCIIA»
BeIACIIsIETCsT moareMa «llenmble yucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTPULIATENIBHBIMA ~ YHCJIAMM W JEUCTBUSAMH C  TOJIOXKUTEIBHBIMA U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO0 MO3BOJISIET HA JIOCTYITHOM YPOBHE MO3HAKOMUTH OOYUYaAIOLIUXCS MPAKTUUYECKH
CO BCEMH OCHOBHBIMU MOHATHSAMH TEMBI, B TOM YHCJIE U C IIPABUJIAMU 3HAKOB IIPH
BBINIOJIHEHUH apu(PMETHUEeCKUX AeUcTBUM. M3ydyeHue palnroHaibHBIX 4YMCEN Ha
ATOM HE 3aKOHYMTCS, a OyJIeT MPOJIOJKEHO B Kypce anredpsl 7 Kiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HMCHOJIb3YIOTCS
apumernyeckue npuémsl perierus. [Ipu orpaboTKe BBIUUCIUTEIBHBIX HAaBBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBBIE 33J1a4M CIEAYIOUINX BUAOB: 33Jla4M Ha
JBWKEHUE, HA YacTH, HA NOKYNKHA, Ha pabOTy U MPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U Tiponopiuu. OOydaronmecss 3HaKOMATCS ¢ TpUEMamMu
pemieHus 3adad  nepedopoM BO3MOXKHBIX BapUaHTOB, YydaTcsi paboTaTh C
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B  mporpamme yuebHoro kypca «MaremaTuka»  NpPEAyCMOTPEHO
(dbopMHpoBaHUE MPONEIECBTUUECKUX alreOpandyecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MAaTEMaTUYECKOTO KOHTEKCTa
BBOJIUTCS IIOCTENEHHO. DyKBEHHas CHMMBOJIMKA IIMPOKO HCIIOJIB3YETCS IPEKIEC
BCEro JJIs 3alMCHU OOIMIMX YTBEPKICHUM U MpeasokeHuil, (opMyll, B YaCTHOCTH
JUIS1 BBIYMCJIEHUS T€OMETPUYECKUX BEITUYMH, B KAUECTBE «3aMECTUTENS» YHUCIIA.

B mporpamme yueOGHOro kypca «MartemaTuka» NpeACTaBieHa HarjsaHas
reOMETpPHUS, HaIpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBILUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, U300pa3UTENbHBIX YMEHUI. DTO BaXHBIN 3Tan
B U3YYEHUU T€OMETPUH, KOTOPBIA OCYIIECTBISECTCS HA HArJIAIHO-TIPAKTUYECKOM
YpOBHE, OMHMpAETCSd Ha HarJisAIHO-00pa3HOEe MbIIUIEHHE o0ywaromuxcs. bonbiias
poOib  OTBOAUTCA  NPAKTUUYECKOM  NESITENBHOCTH, OIBITY, JKCIEPUMEHTY,
MozearpoBanuto. O0yyaronirecs: 3HaKOMATCS C T€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMH, y4daTcs
u300paxkaTb MX Ha HEJIMHOBAHHOM M KIieT4aTol Oymare, paccMaTpHBAalOT HX
[IpOCTENIINE CBOMCTBA. B mporuecce u3ydeHus HaArIAAHOM T€OMETPUU 3HaHUs,



MOJIYYCHHBIC OOYYaIOMMMUCS HAa YPOBHE HAYAIBLHOTO 0O0IIero oOpa3oBaHUS,
CHUCTEMAaTHU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yuyeOHOMY IIaHy B 5—6 Kjaccax H3y4yaeTcss WMHTErPUPOBAHHBIN
npeamer «MareMatrkay, KOTOpPbIM BKIIOYAET apuMETHUEeCKUil MaTepuan u
HarJISIHYI0O T€OMETPHUIO, a TakKKe INPOIEJEBTUYECKUE CBEIEHUS U3 aireopsl,
9JIEMEHTHI JIOTUKY U Hadaiaa OMUCATeIbHONW CTATUCTHUKH.

Ha u3yudenune yudeOHOro kypca «Maremaruka» otBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 4acoB B Henmenwo), B 6 kimacce — 170 gacoB (5 4acoB B
HEJISIO).



COAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypajbHble 4yncia v HYJIb

HarypansHoe umcno. Psa nHatypanbnbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU HAa KOOPJIUHATHOM (YUCIIOBOM) MPSIMOHA.

[lo3unmoHHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCeHUd. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJIbHBIX YUCEJ, CPAaBHEHUE HATYyPaJIbHBIX YUCET C HYJIEM.
Cnoco0bl cpaBHeHUsl. OKpyTIeHUE HATYPATbHBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JIelCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXEHUE HATypaldbHBIX YHCEJ, CBOMCTBA
HYJsI W €IUHMUIBI TpU yMHOXeHuU. JleneHnue Kkak JeiicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI IEUCTBUM, CBA3b MEXy HUMU. [IpoBepka pesynbraTa
apudmerndyeckoro gaeiictusa. l[lepeMecTuTenbHoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB 11s1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(METUUECKUX JTCUCTBUM.

JenuTenn M KpaTHbIE YHCIA, PA3JIOKEHHME HAa MHOxuUTenu. [Ipocteie u
coctaBHble yucina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3zaTeleM. 3aluch 4YWCIa B BUJIE CYMMBbI
Pa3psIHBIX ClaraeMbix.

HucnoBoe BbIpakeHHE. BbIUHCIIEHME 3HAYEHUM YHUCJIOBBIX BBIPAXKCHUU,
MOPSAOK  BBINIOJHEHUs  JaeucTBUM.  Mcmonb3oBaHWE NPU  BBIYHUCICHUAX
MEPEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHUSI, pacTIpe/IeTUTEILHOIO0 CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienne o JpobW Kak cmocoOe 3amucu  YacTH  BEJTWYHHEL.
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuibHbIE ApoOH. CMenraHHas
JpoOb, TMPEJCTABICHUE CMEIIAHHOW JpoOW B BHJIE HENPABUILHOW ApoOU U
BBIJICJICHUE 11€JI0M YacCTH YMCJia U3 HEeNpaBWIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO ApoOu. CokpalieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOECH.

CrnoxxeHne W BhIUMTAaHUE IpoOel. YMHOXKEHHE U JIelieHne apo0ei, B3auMHO
oOpatHble qpodu. HaxoxaeHne 4acTu 1e0To 1 1eJI0TO M0 €ro YacTH.

Hecatuunas 3anuch apoOei. IlpeacraBineHue AecITUUHOM ApoOM B BHUJC
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX ApoOEH TOYKAMU HA YHCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.



Apudmernueckne ACUCTBUA C JACCATHYHBIMUA JpoOsmu. OxpyrieHue
JECSTUYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3a1ad  apudMeTHUEeCKMM crmocoboM. Pernenue
JOTUYECKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonp30BaHue pu pelIeHUH 3a1a4 TaOJIHI] U CXEM.

Pemienne 3amad, copepKamMX 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYHHBI:
CKOpPOCTb, BpEMsl, pACCTOSIHUE, LE€HA, KOJIMYECTBO, CTOMMOCTh. EIWHHUIIBI
U3MEpEHUs: Macchl, 00bEMa, IEHBbI, PACCTOSHMS, BPEMEHH, CKOpOCTU. CBA3b
MEXKly €AMHULIAMHA U3MEPEHUS KAKI0M BEJIMYMHBI.

Pemenue oCHOBHBIX 3a7a4 Ha Jpo0Hu.

[IpencraBienne qaHHBIX B BUIE TAOIUII, CTOJIOUATHIX HATPAMM.

Harasignas reomerpus

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimasi,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE E€AMHUIIBI JUIMHBIL. J{JTMHA JIOMaHOH, epuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNe U MOCTPOEHUE YIII0B C IOMOLIBIO0 TPAHCIIOPTHUPA.

Harnsinaele mnpeacTtaBieHuss o (urypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3o0paxkenne ¢uryp, B TOM uucie Ha kieTdatoi Oymare. Iloctpoenue
KOH(pUrypanuii u3 yacte mpsiMoi, OKPY>KHOCTH Ha HEJIIMHOBAHHOW M KJIETYATOU
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas NOPAMOYTrOJbHUKA W MHOTOYTOJBHUKOB, COCTAaBICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, M300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHuIe1 namMepeHns mionaau.

Harnsinaeie mpeacTaBlieHus O MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOJIbHBIHI
napaienenunen, — kyo, — MHororpaHHukdu.  M3o00paxkenune — mpocTermmx
MHOTrOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CozgaHue Mojenen
MHOTOIPAaHHHUKOB (M3 OyMaru, NpOBOJIOKH, INIACTUIIMHA U IPYTUX MAaTEpPUAIOB).

O0BEM TPSAMOYTOJBLHOIO TMapasuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMUA HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUIM,  HCIOJIB30BAaHHE  CKOOOK.
Hcnonp30BaHne NOpH BBIYMCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CIIO)KEHUS W YMHOXKEHMS, PACIPEIEIUTEIbHOIO CBOWCTBA YMHOKECHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.



Jlenurenu u KpaTHbIE Yncia, HAUOOIBIIUN OOIIMIA JENUTENh U HAaUMEHbIIIEe
oOmiee kpaTHoe. JlemuMOoCTh CyMMBI U IPOU3BeeHUs. [leneHne ¢ ocTaTKoM.

Jpoon

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsaourBanue apooei. Pemenre 3aa4 Ha HAXOXK/IEHUE YACTH OT
LEJI0Oro W LEeNoro mo ero 4yactd. [[poOHoe 4Yuciao Kak pe3yibTaT JEJCHUS.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
Mpe/CTaBlIeHUs] OOBIKHOBEHHOU ApOOM B BHUIE ACCATUYHOU. JlecaTuunbie Tpodu u
MEeTpHYecKasi cucteMa Mep. ApudmeTrudeckue AeUCTBUS M YUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JIECSITUUYHBIMU APOOSIMU.

OtHomenne. J[leneHwe B JaHHOM OTHOIIEHWH. Macmral, TPOMOpIHs.
[IpuMeneHne nponopuni PYU PELICHNHN 3a1a4.

[Tonatue npolieHTa. BelunciaeHre npoueHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
MPOLICHTY. BhIpakeHune MpOIEHTOB JECATUYHBIMU ApoOsiMu. PerneHue 3amay Ha
IPOLICHTHI. BhIpakeHne OTHOLIEHUS BETMYUH B IIPOLIEHTaX.

HHonoxureabHbIE H OTPULATEIbHBIC YHCIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yncna. Monynp 4wucina,
reoMeTpuyecKas HHTepHpeTanuss Monayss uucia. HM3o0pakeHue dyucen Ha
KOOpJIMHATHOM  mpsaAMoW. YwucimoBele  NpoMexyTkd. (CpaBHEHHME  YHCElL
Apudmernueckue TeUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssMOyTOJIBHAS cHUCTEMa KOOPAMHAT Ha IIOCKOCTU. KoopamHaTel TOUkM Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJAUHATHON
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHUS

[Ipumenenue OykKB g 3alUCHM  MaTEeMaTHYECKUX  BBIPAXKEHUU WU
npeioxkennii. CBoiicTBa apuMETUUYECKUX TEUCTBUNA. ByKBEHHBIE BBIpAXKECHUS U
YUCJIOBBIE TIOJCTAHOBKH. DYyKBEHHBIE pPaBEHCTBA, HAXOXKIEHUE HEU3BECTHOIO
KoMITOHeHTa. DopMyiibl, (GOpPMyYJIbl TMEPUMETPAa U IUIOMIAAU TMPSMOYTOJIbHUKA,
KBajJpaTa, o0bEMa mapasesnenumneaa u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3agad  apu(METHUECKHMM crnocodboM. Pemenue
JIOTHYECKHX 3ajad. Perenue 3a1a4 nepe6opoM BceX BO3MOKHBIX BaApUAHTOB.

Pewiennie 3amady, colepxalux 3aBUCHUMOCTH, CBSI3bIBAIOLIUX BEJIIMYUHBIL:
CKOPOCTBb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM paboThl. EQuHUIBI M3MepeHus: Macchl,
CTOMMOCTH, PAacCTOSHMs, BPEMEHH, CKOpocTH. CBiI3pb MeX1y eAUHULaAMU
MU3MEPEHUS KaXA0W BEJIMUUHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHHMEM, IPONOPLUUOHAIBHOCTBHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLIEHTHI.



OneHka W TpUKUAKA, OKpyrieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKEHNH I10 YCJIOBHIO 3aJa4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMBbl: YTEHUE U MOCTPOEHUE. UTEHNE KPYTOBBIX AUATPAMM.

Harasignas reomerpus

Harnsigaeie npeacraBieHuss o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOYTrOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOE pacnosioKeHue [BYX NPSAMBIX Ha IUJIOCKOCTH, IapasulesibHbIC
npsIMbIE, TEPICHIUKYIISIpHBIE MpsMble. M3MepeHue paccTOSHUN: MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapuIpyTa Ha KBaJpaTHOM CETKE.

W3mepeHre W MOCTPOEHHE YIVIOB C IOMOIIBI TpaHcnoptupa. Bumbl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIH, IIPSIMOYTOJIBHBIH, TYNOYTOJIbHBIM,
paBHOOEPEHHBIH, PaBHOCTOPOHHUI. YeTbIpEXYTOJIBHUK, IIPUMEPHI
YETBIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaIpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJ0B, auaroHaneid. M3o0pakeHue reoMeTpuyecKkux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM LHMPKYJS, JHHEHKH, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha KieT4aTon Oymare.

[Tlepumerp MHoroyrospHuka. IloHstue mnnomaan GUrypsl, €IUHULBI
u3Mepenus miomany. [Ipubmmk€éHHoe nu3MepeHne miomaau Gpuryp, B TOM 4uciie
Ha KBaJipaTHOU ceTke. [TpubimxénHoe n3mMepeHue JIMHbI OKPYKHOCTH, MJIOIIAIN
Kpyra.

CumMmMmeTpus: LIeHTpaabHasi, OCeBasi ¥ 3epKajlbHasi CHMMETPUHU.

[TocTpoeHne cuMMETPpUYHBIX QUTYP.

Harnsinaeie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢burypax:
napajienenunen, Kyo, nmpusMa, NUpaMua, KOHYC, LWJIMHIp, map U cdepa.
N300paxeHune npocTpaHCcTBEHHBIX (uryp. [Iprmepsl pa3BEPTOK MHOTOIPaHHUKOB,
WIMHApa U KoHyca. Co3aHue Mojenel MpoCTpaHCTBEHHbIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHUAIIOB).

[Tonarue oObEéMa, eauHUIBI u3MepeHuss o0béMa. OOBEM NPSMOYTOJIHLHOTO
napajuienenunena, Kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«Maremarukay» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKAaHCKOTo OOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3adad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKpYXalolledl cpeapl, IJIaHUPOBAHHUS TIOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHUCCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABIITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHFHO HECIIOKHBIC JOKa3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoJIee TOAXOMAMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOe, (HOpMHpOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYECHHbBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh pa3lIMyue M CXOJCTBO TMO3WIIMNA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBUYyaJIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MpPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aJITOPUTM peIIeHUs 3adauu (MU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIOIIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3yJibTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

MPEABUAETHh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOU LIEIH U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JAOCTHXKCHHUS WM HEIOCTHXKEHUS IIElH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xonmy oOydeHus B 5 KJjacce OOyYarOUUHCS TMONMYYUT CIICTYIONTHE
MPEAMETHBIE PE3YIbTATHI:

Yuciia 4 BLIYMCTIEHUS

[lonumMaTh W NOpPaBWIBHO  yNOTPEOJATH TEPMHUHBI, CBSI3AHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

CpaBHUBaTHh U yHOPSJAOYMBATH HATypajbHbIC YKCIA, CpPaBHUBAaTh B
MPOCTEUIIUX CITydastx OOBIKHOBEHHBIC APOOH, TECATUYHBIC TPOOH.

CooTHOCHUTh TOYKYy HA  KOOPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €l YHCIOM M H300pa)xkaTh HAaTypaJibHbIE YUCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonHITh  apudmeTHdeckue ACHCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIIINX CITydasiX.

BhIMONHATE MPOBEPKY, NPUKUAKY Pe3yIbTaTa BEIYUCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Pemenne TeKCTOBBIX 32124

Pemiath TeKCTOBbIE 3ajauu apuPMETUUYECKUM CHOCOOOM U C TOMOIIBIO
OpPraHW30BAaHHOTO0 KOHEYHOTO NIepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, copepiKanyue 3aBUCHUMOCTH, CBS3BIBAIOIIUE BEJIMYMHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCT.

Hcnonb30BaTh KpaTKWE 3alUCHU, CXEMbI, TaOJMIbl, OO0O3HAYCHUS MPU
pelieHnu 3aaad.

[Tonb30BaThCS OCHOBHBIMU  €MHUIIAMU  HM3MEPEHUs: IIEHBbI, MAaccChl,
pacCTOSIHUSI, BPEMEHM, CKOPOCTH, BBIPAXKaTh OJHU €IUHUIIBI BEJIMYUHBI 4Yepe3
JpyTHe.

N3BnekaTh, aHAIM3UPOBATH, OLEHUBATh WMH(OpPMAIINIO, TPEACTaBICHHYIO B
Tabnauie, Ha CTOJIOYATOW JAuarpaMme, WHTEPIPETUPOBATH MPEIACTABIICHHbBIC
JAaHHBIE, UCTIOIH30BATh JaHHBIC MPU PEIICHUH 3a/1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUYECKUMU MOHATUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEKIUX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yIJIaMH: BEpILIHMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, JMAroHallb, C OKPY>KHOCTHIO:
paauyc, uameTp, IeHTp.

N300pakath W3ydeHHBIE TeoMeTpuieckue (GUTyphl Ha HEJIWMHOBAHHOW W
KJIeTYaTON Oymare ¢ TOMOIIBIO IUPKYJIS U JIMHEHKH.



HaxoauTe MIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHUEM C ITOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJIpaTa IJid UX
MIOCTPOCHUS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

Brerancnsate mepuMeTp W IUIOHIANb KBajapaTa, MPsIMOYTOJbHHKA, (QUTyp,
COCTaBJICHHBIX M3 TPSAMOYTOJHbHUKOB, B TOM 4Hcle (UTYyp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaTbCA OCHOBHBIMU METPUYECKUMH EIUHUILIAMU H3MEPEHHUS JINHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YE€pE3 IPYTHE.

Pacnio3naBaTe mapauienenunen, KyO, HCHONb30BaThb TEPMHUHOJOTHIO:
BEpLIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHUs Napajuieienunesaa,
KyOa.

Boruuciate 00b€M KyOa, mapajuienenurnena Mo 3aJlaHHBIM HM3MEPEHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemate HeCHOKHBIE 3aJa4M HAa H3MEPEHHUE TE€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKNUX CUTYaALUSX.

K koHiy oOydyeHus B 6 Kiacce oOydarolIMiCA MOJIYUYUT CIEIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia ¥ BIYMCICHUS

3HaTh U NOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JUYHBIMU BUAAMHU YHCEI U
crnocob0aMy HMX 3alUCH, HEPEeXOJUTh (€ciu 3TO BO3MOXKHO) OT OJHOU (OpPMBI
3aIlMCH YHCJIa K APYTOu.

CpaBHUBaTh W yHOPSAIOYUBATH IIEJIBIC YHUCTIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BbInonHATh, codeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apU(PMETHUECKUE
JNEUCTBUS C HATypaIbHBIMU M TEJIBIMH YHCJIaMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMH JIPOOSMHU, MOJOKUTEITHHBIMUA U OTPUIIATEITILHBIMU YU CIIAMHU.

BpuncnssTh 3HAYEHUS] YUCIOBBIX BBIPAXKCHUM, BBINOIHATH MPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUH, BBINOJIHATh MPEOOpPa3OBaHUSI YHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX IEHCTBHM.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSIMOM C COOTBETCTBYIOLIMM €W
YUCJIOM M HK300pakaTh 4YHCJIa TOYKAMU Ha KOOPJIWHATHOM MPSMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATAMU
3TOM TOYKH.

OxpyrasaTh 1LENble Yhciia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
yucel.

YucsoBbie 1 OyKBEeHHbIE BHIPAKEHUSA



[TornmaTe U ynmoTpedIaTh TEPMUHBI, CBSI3aHHBIC C 3alMCHIO CTETICHU YHCIIA,
HAaXOJUTh KBaJpaT W Ky0 YWCIa, BBIYUCISTH 3HAYCHUS UYHCIIOBBIX BBIPAKEHUH,
COJIEp KalllMX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PAaCKIaAbIBaTh HAaTypaJbHbIC YHCIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCA MacIITaAOOM, COCTABIATh IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBaTh OYKBHI [iJ11 0003HAYEHUST YKCEN MPHU 3alUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHbIE BHIPAXKEHUS U (DOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISIE HEOOXOAMMBbIE TMOJCTAHOBKH |
npeoOpa3zoBaHusl.

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

Pemiate 3amaun, CBA3aHHBIE C OTHOIIEHUEM, MPOMNOPIUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU, PEIIaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemiate 3amaum, cojeprKaiiyde 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYHMHBI:
CKOPOCTb, BpeMs, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOUMOCT,
MPOU3BOUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCIHOJB3Yd apuPMeTHYECKUE
JNEUCTBUS, OLEHKY, MPUKUAKY, TI0JIb30BATbCS  E€OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIUYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIOBUIO 3a/1aUH.

W3BnexkaTs uHGOpMAIINIO, MPEICTABICHHYI0 B TaOJWIaX, HA JIMHEWHOM,
CTOJIOYATOM WU KPYroBOM JMarpamMmax, HHTEPIPETHUPOBATH IMPE/ICTABICHHBIC
JIaHHbIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

[IpeacraBnsaTe HH(GOPMALIUIO C TOMOUIBIO TAOJIUL, JUHEHHOW U CTOJI0YATON
JarpamM.

Harasignas reomerpust

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N300paxkaTb ¢ TOMONIBIO  LUPKYJSI, JIMHEWMKHU, TpaHCIOPTHUpa Ha
HEJIMHOBAaHHOM M KJIETYAaTOW Oymare W3y4YeHHBbIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAIUU, CAMMETPUYHBIE (PUTYPHI.

[lonp30BaThCs  TE€OMETPUUECKUMU  TOHSATHUSMH:  PaBEHCTBO  (uryp,
CUMMETpHUsI, HCMOJIb30BaTh TEPMUHOJIOTHUIO, CBSA3AHHYIO C CHMMETPHEH: OCh
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxoauTh BeNWYMHBI YIJIOB HW3MEPEHHUEM C IOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMUUHBI, ITOJIb30BATHCS MPU PEUIEHUU 3a7a4 IPayCHOM



MEpOH yTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPSIMOM, Pa3BEPHYTHIN U TYIION
YTJIBL.

BbluucnsaTe JIMHY JIOMaHOH, MEPUMETP MHOTIOYTOJIBHUKA, MOJb30BaThCS
€AUHULAMU HM3MEPEHHUS [UIMHBI, BBIPAXKaThb OJHU EIAWUHULBI U3MEPEHHS IJIUHBI
4yepes3 Apyrue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEXKY IBYMS
TOYKaMU, OT TOUKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPATHOU CETKE.

Boruncnates  miomaas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30MeHHWe Ha TMPSMOYTrOJbHUKHA, Ha paBHble  (QUTYpHI,
JOCTPauBaHHUE JI0 NPSIMOYTOJbHUKA, TOJb30BAaThCSI OCHOBHBIMH E€IMHHUIIAMU
U3MEpPEHHUs IUIOMIAIA, BBIpAXXKaThb OJIHA E€IWHULBI M3MEPEHUs IUIOIIAIN Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NUPaAMHUAY, KOHYC, LIMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napajljiesienuneaa, Kyoa, nojb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PemaTte HecHOXKHBIE 3aaud HA HAXOXKJIECHHE I€OMETPUYECKHUX BEJIUYHMH B
IIPAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dieKkTpoHHbIe (LM POBbLIE)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Harypanbsnbie yucna. JleiictBus ¢
1 43 1 https://m.eds00.ru/6M1J1XQT5
HaTypaJbHBIMU YHCIIAMU
H LI
2 ATIBUIHAN TCOMCTPIL. TLHHIH Ha 12 2 https://m.edso00.ru/038RE4QIJ
TIJIOCKOCTH
3 OOBIKHOBEHHBIE IPOOH 48 1 https://m.edsoo.ru/PX5WWXNEQ
H .
4 ATULAAIHA TEOMETPHA 10 1 https://m.edsoo.ru/XL5YPPWTY
MHOroyroiabHUKH
5 JlecsaTuuHbie TpoOH 38 1 https://m.edsoo.ru/FWMS97M71
H .T
6 arAHas reoMeTphs. Tena i Gurypet 9 1 https://m.edso0.ru/CTSXX93EK
B IIPOCTPAHCTBE
7 [ToBTOpeHmMe U 060061IeHNE 10 2 https://m.edsoo.ru/MHFWMIFOH
OBUIEE KOJIMYECTBO YACOB I10 170 5 4
[TPOTPAMME



https://m.edsoo.ru/6M1J1XQT5
https://m.edsoo.ru/038RE4QIJ
https://m.edsoo.ru/PX5WWXNEQ
https://m.edsoo.ru/XL5YPPWTY
https://m.edsoo.ru/FWMS97M71
https://m.edsoo.ru/CTSXX93EK
https://m.edsoo.ru/MHFWMIF0H

6 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI

1 Harypanbablie uncna 30 1 https://m.edso0.ru/AOSK6T20QR
H T

2 AUIHAT TEOMETPIA. LIpAMbIC Ha 7 https://m.eds00.ru/9XBXWV/26T
IJIOCKOCTH

3 Hpobu 32 1 https://m.edsoo.ru/0KB7Z4AL4

4 Harnsanas reomerpus. Cummerpus https://m.edso0.ru/AKIVTTKIQ

5) Bripaxkenus ¢ OykBamu https://m.eds00.ru/Q0ZZVEHRS5
H . O

6 AIBUIHA TCOMETPIAL. THTypht B 14 1 1 https://m.edsoo.ru/KTLFF2RG2
TJIOCKOCTH
I1

7 OTONGLTSIBHRIC 1 OTPHISTRIBHBE 40 1 https://m.eds00.ru/Z071X55JU
qrcna

8 [IpencraBieHne qTaHHBIX 6 1 https://m.eds00.ru/O1K32GP9B
H . O

9 ATIBHIHAN TCOMETPIAL. THIYPhL B 9 1 https://m.edsoo.ru/IWDS13VCF
MIPOCTPAHCTBE
IT 6006

10 OBTOPEHIE, ODOBIIEHHE, 20 2 https://m.eds00.ru/E58JQPAEA
CUCTEeMaTH3alIUs

OBIIEE KOJIMYECTBO YACOB I10
- 170 6 5

[NPOTPAMME



https://m.edsoo.ru/A0SK6T2QR
https://m.edsoo.ru/9XBXWV26T
https://m.edsoo.ru/0KB7Z4AL4
https://m.edsoo.ru/AKIVTTKIQ
https://m.edsoo.ru/Q0ZZVEHR5
https://m.edsoo.ru/KTLFF2RG2
https://m.edsoo.ru/Z071X55JU
https://m.edsoo.ru/OIK32GP9B
https://m.edsoo.ru/IWDS13VCF
https://m.edsoo.ru/E58JQPAEA

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

5 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTarta
1 Hucna 1 BIYUCICHUS
11 [lonnMaTh W TPaBWIBHO YHOTPEONATH TEPMHHBI, CBS3aHHBIE C
' HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMU
12 CpaBHuBaTh U YNOPSAJOYMBATH HATypajbHbIE YHUCIA, CPAaBHUBATH B
' MIPOCTEHIINX CIIydasiXx OOBIKHOBEHHBIE IPOOH, 1€CATUUHBIE IPpOOU
COOTHOCHTH TOUYKY Ha KOOPJAWHATHON (YMCIIOBOM) TIpsIMOM C
1.3 COOTBETCTBYIOIIMM €H YHUCIOM M HU300pa)xkaTh HaTypaJibHbIE 4HCIa
TOYKAMM Ha KOOPAMHATHOM (YMCIIOBOI) MpsIMO
14 BeimonHATe apupmMeTHyecKre AeWCTBUS C HATYpaJTbHBIMU YUCIIAMH, C
' OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CITydasx
1.5 BbInonHATE IPOBEPKY, NPUKUAKY Pe3ybTaTa BHIYMCICHUN
1.6 OxpyrisTh HaTypaibHbIC YHCIIA
2 Permrenune TexCTOBBIX 3a1a4
”1 Pematp TexcToBbIe 3aaul apu(METHIECKHM CIIOCOOOM U C TOMOUIBIO
' OpPTraHU30BaHHOTO KOHEYHOTOo Nepedopa BceX BO3MOMKHBIX BAPHAHTOB
Pemarp  3amaum, coxmep)kalue  3aBUCUMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMYUHBI: CKOPOCTh, BpEMs, PACCTOSHHE, II€Ha, KOJIHMYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKue 3alMCH, CXeMbl, TaOIMIbl, 0003HAYEHUs TpU
' pelIeHny 3a1a4
[lonb30BaTbcs OCHOBHBIMU E€IUHUIIAMHM HM3MEPEHMsSI: IIEHBI, MAaccChl,
2.4 paccTosiHus, BpEMEHU, CKOPOCTH, BhIPAKaTh OJIHU €AMHUIIBI BEJIMYMHBI
4yepes apyrue
’ W3Bnekars, aHAJIN3UPOBATb, OLICHNBATh UHpOpMaILIHUIO,

MpEeACTaBICHHYIO B Ta0nuIile, Ha  CTOJIOYATOM  JMarpamme,




HUHTCPHIPECTUPOBATh NPEACTABICHHBLIC JAaHHBIC, MCIIOJIb30BAaTh AAaHHBIC

IIpU PELICHUHU 3a1a4

3 Harnsinnas reomerpus
31 [Tonp30BaTbCcsi TEOMETPUYCCKUMH — TMOHATUSMU: TOYKA, IpsMasi,
' OTpPE30K, Jy4, Yr0Jl, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT
39 [TpuBoaUTE TpPUMEPHl OOBEKTOB OKPYKAIONIETO MHPA, HMEIOIINX
' (bOpMy U3YYEHHBIX TEOMETPUYECKUX DUTYP
Hcnonp30BaTh TEPMHHOJOTHIO, CBSI3aHHYIO C YIJIaMU: BepIIMHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: yroJi, BEpIIHHA, CTOPOHA, JUArOHAJb;
C OKPY)KHOCTBIO: PAJHyC, IUAMETP, LICHTP
34 N300paxath M3y4eHHbIC reoMeTprUYecKre GUTyphbl HA HEIMHOBAHHOM
' U KJICTYATOH Oymare ¢ MOMOIIBIO [IUPKYJIS M JTMHEHKH
Haxomuth UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPCHUEM C
35 MOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI, CTPOUThH
OKPYXHOCTb 3aJIaHHOTO pajinyca
36 Hcronp30BaTh CBOMCTBAa CTOPOH U YIJIOB IPSMOYTOJBHUKA, KBaIpaTa
' JUISL MX TTOCTPOCHUS, BEIYMCIICHUS IUIOIIAAN U IEPUMETPa
BbrumcisiTh IepuMeTp U IJIO0IAAb KBaapara, MpsiMOyrojbHUKa, GUryp,
3.7 COCTaBJICHHBIX W3 MPSIMOYrOJbHUKOB, B TOM 4HCIe Quryp,
n300paXEHHBIX Ha KJIeT4aTON Oymare
38 [Tonp30BaThCsl OCHOBHBIMH METPHYECKHMH EIUHHIAMH H3MEPEHHUS
' JUTUHBI, TUTOIIA TN, BEIPAXKATh OJTHH €IMHHIIBI BEIMYUHBI Yepe3 APyTrue
PacrioznaBate mapasmnenenumesa, Ky0, MCHONB30BaTh TEPMHHOJIOTHIO:
3.9 BepIIMHA, pedpo, TpaHb, W3MEPEHUS; HAXOAWTh HW3MEPEHUS
napaJuiesenunea, Kyoa
310 Bbruucnare  00bEM  KyOa, mapauienenuena 1o 3aJaHHBIM
' M3MEPEHHUSM, MOJIb30BaThCs CIUHHUIIAMH U3MEPEHHUS 00BEMA
311 Pemiath HecnoXHbIC 33724l HA U3MEPEHHE TE€OMETPUUCCKUX BEITHUUH
' B MIPAKTUYCCKHUX CUTYaIUIX
6 KJIACC

Kon

NpoBepsieMoro

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00pPa30BaHUA




pe3yjabTara

1 UYucna 1 BBIYUCIICHUS
3HaTh W TOHMMATh TEPMHHBI, CBS3aHHBIE C PA3TUYHBIMUA BUIAMU
1.1 YUCeN U CIIOcCO0aMM WX 3aIMCH, IEPEXOAUTH (€CIIU 3TO BO3MOXKHO) OT
OJTHOM (DOPMBI 3aITMCH YHCIIA K IPYTOM
19 CpaBHuBaTh M yHOPSAOYMBATH LIE€Jble YHCTIA, OOBIKHOBEHHBIE U
' JeCSITUUHbIE TPOOH, CPaBHUBATH YKCIIa OJHOTO U Pa3HbIX 3HAKOB
BoimonusATe, coyeras  yCTHbIE UM [HCBMEHHBIE  MPHUEMBI,
13 apupMeTHYeCKre ACHCTBHS C HATYPAIbHBIMA M LEJIBIMH YHCIAMH,
' OOBIKHOBEHHBIMH U JIECATUYHBIMH APOOSMHU, MOJOKHUTEIBHBIMH U
OTpHULIATENIbHBIMU YUCIIaMU
BbIunciiATe 3HaYeHUsT YUCIOBBIX BBIPAYKEHUH, BBITOTHATH PUKUAKY U
14 OLICHKY pe3ylbTaTa BBIYUCICHUN, BBHIMOJIHATH MpeoOpa3zoBaHUs
' YHCIIOBBIX BBIPAXEHHH HAa OCHOBE CBOWCTB apU(PMETHUECKUX
JIEUCTBUI
L5 Oxpyrnsith Lenble 4YMcaa M JeCATHUYHbIE JpoOH, HaxOIUTh
' MPUOIMKCHUS YHCEI
CoOTHOCUTH TOUKY HAa KOOPAMHATHOHN NPSAMOI C COOTBETCTBYIOIIMM €1
1.6 YHCIOM M HM300pakaTh YMCIIa TOYKAMH HA KOOPIMHATHOW MPSMOIA,
HaXOJUTh MOAYJb YUCIIA
17 CooTHOCUTH TOYKY B MPSMOYIOJbHOM CHUCTEME KOOPAMHAT C
' KOOpAMHATaMHU 3TOM TOUKU
18 OkpyrnsaTh Lenble 4YMciIa M JecATUYHble JpoOM, HaXOAUTh
' NPUOIHKEHNS YUCE
2 YucioBble U OyKBEHHBIE BBIPAXKEHUS
[TonuMaTh M ynoTpeOasTh TEPMHHBI, CBSI3aHHBIE C 3aIIUCBhIO CTETIEHU
2.1 Yyclia, HaXOAWTh KBaApaT W KyO uUHWCIa, BBIYHCIATH 3HAYCHUS
YHCIIOBBIX BBIPAXKEHUM, COJIEPKAINX CTEIIEHH
22 [Tonp30BaThbcs MpU3HAKaMU JIEIMMOCTH, PacKIaibIBaTh HaTypajbHbIE
' YKclia Ha POCThIE MHOXKUTENIN
2.3 [Tonp30BaTbes MacITaboOM, COCTABIISATH MPOTIOPLUU U OTHOILICHHS
Hcnonb3oBare OykBbl Ui OOO3HAYEHMsS 4YMCEN TPU  3aIHUCH
2.4 MaTeMaTHYeCKUX BBIPAXKEHUM, COCTaBIATh OYKBEHHbIE BBIPAKEHUS U
(hopMyIibl, HAXOUTH 3HAUECHUS OYKBEHHBIX BBIPAKEHUN
2.5 Haxonnths HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenue TekcToOBBIX 3a1a4




3.1

Pemrate MHOTOIIaroBbIC TCKCTOBBIC 3aga4un apI/I(bMeTI/I‘ICCKI/IM

CII0CO00OM

3.2

Pemrate 3ala4yM, CBA3AaHHBIC C OTHOIICHHUEM, IHMPOINOPIHHOHAIbHOCTBIO
BCJIMYMH, NPOLUCHTAMH, PCIIaTb TPpU OCHOBHBLIC 3aJa4dd Ha I[pO6I/I u

IIPONLCHTHI

3.3

Pemars  3amaum, coxep)Kalmue — 3aBUCUMOCTH,  CBS3bIBAIOIIUE
BEJIMYUHBL: CKOPOCTb, BpE€Ms, pAacCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOM3BOIUTEIBHOCTD, BpeMs, 00bEM pabOThI, UCIIONb3Ys
apupMeTHYECKUe JEeHCTBUSA, OLEHKY, MPHUKUAKY; I0JIb30BATHCS

CAMHUIaMi U3MCPEHUA COOTBETCTBYIOIINX BEJIMYHH

3.4

CocTaBisTh 6yKBeHHLIe BBIPAXKCHUA 11O YCJIOBUIO 3a/1a4n

3.5

3.6

W3pnekath WHGOPMALIUIO, PEICTABICHHYIO B TaOJIUIAX, HA JIMHCHHOM,
CTONO4YaTod WM  KPYrOBOWM  JMarpaMMax,  HMHTEPIPETHPOBATH
MIpE/ICTaBICHHBIE JaHHbBIE, UCIIOJIb30BATh IaHHBIE IIPU PELLIEHUH 3a/1a4

[IpencraBiasaTe HHPOPMALMIO C TOMOIIBIO TaOMUI, JTUHEHHOW U

CTOJIOYATON JuarpaMm

Harnsapgnas r COMCTPHA

4.1

4.2

HpI/IBOI[I/ITL IIPpUMCEPLI 00BEKTOB OKpyXKaromero Mupa, HUMCHIINUX
(I)OpMy HU3YYCHHBIX TCOMCTPHUYCCKUX IINIOCKUX W IPOCTPAHCTBCHHBIX

¢buryp, npuMepsl paBHBIX U CHMMETPUYHBIX (QHUTYD
N300pakaTh € MOMOIIBIO ILMPKYJS, JIMHEHKH, TpaHCIOpPTUpa Ha
HEJIMHOBAaHHOM M  KieTyaTod  Oymare  M3y4eHHbIE  IUIOCKHE

reoMeTpuyeckre GUrypsl 1 KOHQUTrypaluuu, CAMMETPUYHbIE PUTYPBI

4.3

[lonb30BaTbcs TEOMETPUUYECKMMH MOHSTUSIMHM: PAaBEHCTBO (uryp,
CUMMETpUS;  HMCIOJI30BaTh  TEPMUHOJOTHIO,  CBA3AaHHYKD  C

CHMMeTpHeﬁZ OChb CUMMCTpPHH, HCHTP CUMMCTPHUN

4.4

Haxoauth BeAMYMHBI YIIIOB U3MEPEHUEM C IMOMOUIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJbl 3aJaHHON BEJIMYMHBI, MOJB30BATHCA MPHU PEIICHUH
3a7a4 rpajyCHON MEpOW YIJIOB, PAacCllO3HAaBATh HA YEPTEXKAX OCTPBIM,

MIPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI

4.5

Breraucnars JJINHY HOMaHOP'I, nEpuUMETP MHOI'OYyroJIbHHUKa,
IMOJIB30BAaTbCAd CAMHHUIAMHU HW3MCPCHUSA [IJIWHBI, BBIPpAXATb OIHHU

CAUHUIBI USMCPCHUA MJIMHBI YEPC3 APYTHUC

4.6

4.7

HaXO,[[I/ITB, HCIIOJIb3YA I-IepTé)KHIJIe HHCTPYMCHTBI, paCCTOAHUA: MCIKIY
ABYMA TOYKaMH, OT TOYKH OO HpHMOﬁ, MJIMHY NYTH Ha KBaﬂpaTHOﬁ

CETKC

Brruncaars miiomanb (I)I/Il“yp, COCTAaBJICHHBIX U3 IMPAMOYT'OJIbHUKOB,




4.8

4.9

4.10

411

UCIOJIb30BaTh pa30ueHHe Ha MPSIMOYTOJIbHUKU, Ha paBHBIC (UTYPHI,
JNOCTpaWBaHUE [0 MPAMOYIOJbHUKA, II0Jb30BAaTbCS OCHOBHBIMHU
€AUHULAMU M3MEpPEHUs IUIOIIAAM, BbIpaXKaTb OOHU  EIUHULIBI

M3MEPEHUS TUIOLIAAH Yepe3 Apyrue
PacrioznaBath Ha MOAENSAX U H300paX]EHHUSIX MNUPAMUIY, KOHYC,
UWIMHIP, HCIOJIb30BaTh TEPMHUHOJIOTHUIO: BEpIIHMHA, pedpo, IpaHb,
OCHOBAaHHE, pa3BEPTKa

N300paxaTh Ha KJIETYaTON Oymare mpsiMOYTOJIbHBIHN MapajieIeuIe]]

Boruncnsate  00bEM  OpAMOYrojibHOTO — Mapajienenunena, Kyoa,

IMOJIb30BATHCA OCHOBHBIMH CIUHHUIIAMU U3MCPCHUA 00BéMa

Pemrate HeclIOXKHEIE 3aga4d  Ha HaxXO0XACHHUC TI'COMETPUUYCCKHUX

BCJIMYHMH B IPAKTUYCCKHUX CUTYyallUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Hatypanbnble uncna u HyIb
11 Harypanbnoe umncno. Pan Hatypanbhbix uucen. Yucno 0. M3o0paxenue
' HATypaJIbHBIX YUCENl TOYKaMU Ha KOOPJAMHATHOM (YMCIOBON) MPAMOI
19 [logunmonnas cucrema cuuciaeHus. Pumckas Hymepauusa. JlecatuyHas
' CUCTEMa CUUCIICHHS
r CpaBHeHHE HATypaJbHBIX YHCEJ, CPAaBHEHHWE HATypaJbHBIX YUCEN C HYIEM.
' OkpyrieHre HaTypaJIbHbIX YHUCEI
Crnosxenue, BBIYUTaHUE, YMHOKEHUE U JICJIEHUE HaTypaibHbIX uncesl. CBOMCTBO
v HyJIi TP CJIOXKEHWH, CBOMCTBA HY/ISI W E€AWHULBI TPU YMHOXKEHUHU.
' IlepemecTtuTensHOE W CcOYeTaTeNbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUA U
YMHOXKEHUS, PaclpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS
L5 Hcnons3zoBanne OykB 1ist 0003HAUECHUSI HEU3BECTHOTO KOMITOHEHTA U 3aITUCH
' CBOMCTB apu(METUUECKHUX JEHCTBUIA
Jlenutenn W KpaTHbIE YWCTA, Pa3lIOKEHHE Ha MHOXHTenu. [Ipocteie u
1.6 cocraBHble uMcna. Ilpuznaku nemumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypaJbHBIM IIOKa3aTeldeM. 3alliCh YWCIa B BUJE CYMMBI
' pa3psAIHBIX CllaraeMbIX
UucnoBoe BbIpakeHHE. BpluncieHWE 3HAYEHUM YHCIOBBIX BBIPAXKEHHI,
18 MOPSAOK BBIMIOJHEHUs JAeicTBUi. Mcmosib30BaHWE TIPpU  BBIYHMCICHUSX
' MEePEMECTUTENIFHOTO M COYETATENIbHOTO CBOICTB (3aKOHOB) CIIOXKEHUS U
YMHOXXEHHUS, pacIpeICIUTEIbHOTO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenne o npobu Kak cmocoOe 3almuCh  YacTH  BEITUYUHBI.
OObikHOBeHHBIE ApobOu. [IpaBunbHBIe U HEMpaBUIbHBIE Opoou. CMelaHHas
2.1 Ipo0b, TIPEAICTABICHHE CMEIIAHHOW poOW B BHUAEC HEMPABWIHHOW IpoOU U

BBIZICJICHUE II€JIONM 4YacTH 4YHCilIa U3 HeraBHHBHOﬁ ,Z[pO6I/I. I/I306pa>1<eHHe

npobeil ToukamMu Ha YUCIIOBOM MPsIMOM




OcHoBHOe cBoricTBO npobu. Coxpamienue apooOeit. [lpuBenenue apodu K

22 HOBOMY 3HameHartento. CpaBHeHUE Ipooeit
23 CrnoxeHue U BbIYUTAHUE IpoOel. YMHOXKEHHE U JiefieHne Apo0ei, B3auMHO-
' oOparnble 1pobu. HaxoxxaeHne yacTu 1eoro 1 1esloro Mo ero 4actu
Jecsatuunas 3anuch ApooOeid. [lpencraBieHne OecATUYHON IpoOM B BHUJEC
2.4 00BIKHOBEHHOH. M300pakeHne AECATHMYHBIX JApPOOEH TOUYKaMH Ha YHCIOBOU
npsmoid. CpaBHEHUE IECATUYHBIX IPOOei
’5 Apudmernueckue JEUCTBUS C JAeCATUYHBIMU JpoOsMu. OxpyrieHue
' JECSITHYHBIX Apo0eii
3 Pemenne TekCTOBBIX 33124
3.1 Pemrenre TekcTOBBIX 3a71a4 apu(PMETHIESCKUM CIIOCOOOM
39 Pemenne normueckux 3amad. Pemenue 3amau mepeOOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. Mcrionb30BaHue MpU PEIICHUH 33/1a4 TAOJIUIl U CXEM
Pemenue 3amau, coaepikamux 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEITUYMHBI:
23 CKOPOCTb, BpEM$, PacCTOSHHE, LIEHY, KOJIHMYECTBO, CTOMMOCTh. EIWHUIIBI
' M3MEPEHHS: MacChl, 00bEMa, IIEHBI, PACCTOSHUSA, BPEMEHH, CKOpocThU. CBs3b
MEXy eIMHULIAMU U3MEPEHHSI KaKI0M BETMYHHbI
34 Pemrenre oCHOBHBIX 3a/1a4 Ha IpooOH
3.5 [IpencraBneHue TaHHBIX B BUJIE TaOJIHUII, CTOJIOYATHIX AHArpaMM
4 Harmsnnas reomerpus
Harnsaasie nmpencrasinenus o Gurypax Ha MIIOCKOCTH: TOUYKa, psMast, OTPE30K,
4.1 Jyd, yroj, JOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. Yroi. [Ipsmoii,
OCTpBIH, TYIIOW U pa3BEPHYTHINA yIJIbI
JlnmuHa oTpeska, MEeTpUYeCKHe eIMHUITH UTMHBL. [[TiHa JIoMaHo#, IepuMeTp
4.2 MHOTOyTrojbHUKa. M3MepeHne W NOCTPOEHHE YIJIOB C  [OMOIIbIO
TpaHCIIOPTHUpPA
43 Harnsaaeie mpencraBieHuss o gurypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIBHUK, KBaJpaT, TPEYTrOJbHUK; O paBEHCTBE QUTYD
N3o0paxenue ¢uryp, B ToM umciae Ha kietdatoir Oymare. I[loctpoenwme
44 KoH(QUrypauuii u3 dYacted MNpsMOil, OKPY)KHOCTH Ha HEJIMHOBAaHHOW H
' Kimetyaroii  Oymare. Mcrmonmp3oBaHWE  CBOHCTB  CTOPOH U YIJIOB
MPSIMOYTOJIbHUKA, KBaApaTa
45 [Tnomanps mnpPSAMOYrodbHUKA W MHOTOYTOJIHHHKOB, COCTaBICHHBIX U3

MPSIMOYTOJIBHUKOB, B TOM uucie (uryp, H300paKEHHBIX Ha KIIETYaTOM




Oymare. EquHUITBI M3MEpPEHUS TIIOMATH

Harnsaaeie npeacrapneHus: 0 IpOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHI

napajuiefienunen, Ky0, MHOTOTpaHHUKH. M300paxkeHHe MPOCTEHIINX

4.6 MHOrorpaHHuKkoB. Pa3BépTku kyba u napamuienenunena. Coznanue Mojesei
MHOTOTPAaHHUKOB (M3 OyMaru, MpPOBOJIOKHM, IJIACTWIMHA U  APYrHX
MaTepHaoB)

47 OO0bEéM TPSIMOYroJILHOTO Mapaiienenunena, kyba. EguHumbl u3MepeHus

' 00béMa
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 HarypanbHble uncia
Apudmernueckue IEWCTBUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMH YHCIAMHU.
UucnoBble BbIpAKEHUS, TMOPSANOK ACHCTBUIA, HCHOJIb30BaHHE CKOOOK.
11 Hcnonp30BaHre NMpu BBHIYUCICHUSIX MEPEMECTUTEIBHOTO U COYETATEIbHOTO
CBOMCTB CIIO)KEHUSI M YMHOXEHHUS, PACIPEEIUTEIIBHOTO CBOWCTBA
YMHOXEHUS
1.2 OxpyrieHrne HaTypaJIbHbIX YUCEll
13 Jlenutenu U KpaTHBIE YKCIIA, HAUOOJBIINN OOIIUNA JETUTENIb U HAUMEHbIIIEE
' of1ee kpaTHoe. J{enuMocTh CyMMBI U IPOU3BEICHHS

14 Jemenue ¢ octaTkoM

2 Hpobu

21 OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JIpOOH, COKpalleHHe ApoOei.
' CpaBHeHUe U yrops0YMBaHue Apooeit

25 Pemenne 3ama4 Ha HaXOXXJEHUE YAaCTH OT LIEJIOrO M LIEJIOr0 IO €ro YacTH.
' JpoOHOE unco Kak pe3ysabTaT JAeJICHUs

23 [IpencraBienne necATUYHONM JpoOM B BUAE OOBIKHOBEHHOM Apodu H
' BO3MOKHOCTb MPE/ICTaBIECHUS OOBIKHOBEHHOM poOu B BUJIE IECATHUHON

JlecaTuuHble JApoOM W MeTpuyeckas cucremMa Mep. Apudpmernyeckue

2.4 NEHCTBUSL M YHCJIOBBIE BBIPAXKEHHUS] C OOBIKHOBEHHBIMH M JIE€CATUYHBIMU
IpoOsIMH

95 OtHomenune. J[lenenne B JaHHOM OTHoLIeHWMH. MacmTad, MOpPONOPLHUSL.

[IpumeneHnue mponopuuii Ipy peIEHUH 3aaa4



IlousTue IIPOILICHTA. Brranciaenue IMPOLCHTA OT BCIWYHUHBI 1 BEJIMYUHEI 11O eé

2.6 MPOIEHTY. BhlpakeHne npoueHTOB AeCATUYHBIMU ApoOsmMu. Perienue 3amaq
Ha TPOLEHTHI. BripakeHne OTHOIICHUS BETUYHUH B IPOLIEHTaX
3 [TonoxxurenbHble U OTPHULIATEIbHBIC YHCTIA
[TonoxxurenbHble U oTpunarenbHble yucia. Llensie yncna. Monyns uucna,
3.1 reoMeTpruecKasl MHTepHpeTanus Moayis yucia. M3oOpaxkeHwe uucen Ha
KOOpAMHATHOU IpsAMOi. Hucnossie mpoMexxyTku. CpaBHEHUE YU CEIl
39 Apudmernueckue JEHCTBUS C TOJOXKHUTEIbHBIMH M OTPHUIATEIbHBIMU
' qHCIaMU
[IpsiMmoyronbpHas cucTeMa KOOpAWHAT Ha TUIOCKOCTH. KoopauHaTel TOukn Ha
3.3 II0CKOCTH, abcuucca u opauHata. [loctpoenune Touek u  ¢duryp Ha
KOOPJAMHATHOW INIOCKOCTH
4 bykBeHHbIE BBIpRXKEHUS
[Ipumenenne OykB Ui 3alUCH  MaTeMaTHYECKHUX  BBIpAXEHHH U
11 npennoxenuii.  CpoiictBa  apudmernyeckux — AelWcTBUid.  BykBeHHbIE
' BBIPQKEHUS M YMCIIOBBIE MOJICTAHOBKH. ByKBeHHbIE paBeHCTBA, HAXOXKICHUE
HEM3BECTHOT'O KOMITOHEHTA
45 @opmyiel, GOpPMYIBI MIEpUMETPa W TUIOMAAN TPSMOYTOJbHUKA, KBaJparta,
' o0BEMa mapaenenumenaa u Kkyoa
5 Pemennie TekCTOBBIX 33724
5.1 Pemienue TekcTOBBIX 33au apu(METUYECKHM CIIOCOOOM
£ Pemenue normyeckux 3amad. Pemenue 3amad mnepebopoM BCEX BO3MOMKHBIX
' BapHaHTOB
Pemenne 3amau, conmepiKaluX 3aBUCUMOCTH, CBS3bIBAIOIINX BEITUYHHBIL:
CKOpOCTh,  BpeMs,  pacCTOSHWE, I[I€Ha, KOJHWYECTBO,  CTOWMOCTH,
5.3 MIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThl. EMUHUIBI U3MEpEHUs: MacChl,
CTOMMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpOCTH. CBS3b MEXIy €IMHULIAMH
M3MEpEHUS KaxXI0i BEITUIMHBI
5 4 Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHHEM, IPOMNOPIMOHAIBLHOCTHIO
' BEJIMYMH, IPOIICHTAMH; PEIICHHE OCHOBHBIX 337124 Ha JPOOU M MPOIIEHTHI
- OneHka W TPHUKHUAKA, OKpyriieHHe pesynbrata. CocraBieHHe OyKBEHHBIX
' BBIPKEHUH MO YCIOBHIO 3aa4H.
£ 6 [IpencraBienre AaHHBIX C MOMOINBIO Tabmuil u guarpamm. CronOyarbie

auarpaMMsl. UTeHHE KpYrOBBIX AMarpaMm




Harnsnnas reomerpust

Touka, mpsMas, OTpPE30K, JIy4, Yroj, JIOMaHas, MHOTOYTOJbHUK,

ol YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
6.9 B3aumHoe pacnonoxeHue IBYyX HpsMbIX Ha IIJIOCKOCTH, IapajlieibHbIe
' IpsIMble, IEPIEHIUKYIIIPHbIE NIPSMbIE
6.3 W3mepeHue pacCcTOSHUM: MEXIy JABYMs TOYKaMH, OT TOYKH 1O INPSMOH,
' JUIMHA MaplLIpyTa Ha KBaJpaTHOW CeTKe
6.4 W3mepenue 1 ocTpoeHKe yriioB ¢ HOMOUIbIO TPAHCIIOPTUPA
65 Buabsl TpeyrojsbHUKOB: OCTPOYTOJbHBIM, MPSAMOYTOJIbHBIN, TYNOYTOJbHBIM,
' paBHOOEPEHHBIN, pABHOCTOPOHHUI
6.6 YerbipéxyroapHuk. I[IpAMOyroapbHUK, KBaJpaT: HCIIOJIB30BAHUE CBOWCTB
' CTOPOH, YIJIOB, IMaroHajeu
N300pakeHne reoMeTpuueckux GUIryp Ha HEIMHOBAHHOM Oymare c
6.7 UCIOJIb30BAHUEM  LUPKYJS,  JIMHEWKH,  YrOJbHHKA,  TPaHCHOPTHUpA.
ITocTpoenust Ha kieT4yaToi Gymare
6.8 [TepumeTp MHOTOYTOIBHHUKA
- [Tonsatue minomanu Gurypsl, eqMHULBI U3MepeHus iomany. [Ipudmxénnoe
' M3MEpEeHue Imiomanu Guryp, B TOM 4rcje Ha KBaJAPAaTHOH ceTKe
6.10 [TpubnmxEéHHOE U3MEpEeHNe JJIMHBI OKPY>KHOCTH, TUIOIIAN Kpyra
611 CumMerpusi:  LeHTpanpHass, oceBasi U 3epkanbHad.  IloctpoeHne
. CUMMETPUYHBIX QUTyp
Harnsaaeie MIpeICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajenenunes, Kyo, npusma, nupamuia, KOHyC, [UJIUHIp, ap U cdepa.
6.12 N300paxenne  mpocTpaHcTBeHHbIX  ¢uryp.  Ilpumepst  pa3Béprok
' MHOTOTPaHHUKOB,  IWIMHIpa W  KOHYyca. Cozpmanne  Moxenei
MIPOCTPAHCTBEHHBIX (uUryp (U3 Oymaru, IpOBOJIOKH, IUIACTUIIMHA U JPYTUX
MaTepHaloB)
6.13 [Tonatue o6béma, eauHuUIBl U3MepeHus 00bEMa. OOBEM MPSIMOYTOIBLHOTO

napajuieNenumnesna, kyoa
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