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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EIIMHU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TIPOAODKEHHE (HOPMHUPOBAHHS OCHOBHBIX MATEeMAaTHYECKUX MOHATUH (YMCIO,
BEJIMYMHA, TeoMeTpuueckas (¢urypa), OOECHEeUMBAIOIINX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHus O0yYarOIIMXCS;

e DAa3BUTHE HUHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN OO0yYarommxcs,
IIO3HABATEJILHOM AaKTHBHOCTH, HCCIEAOBATEIBCKUX YMEHUW, MHTEpEca K HU3YUYEHUIO
MaTE€MaTHKH;

e IOJBEJCHUE OOYyYaIOUMXCSd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKN U OKPYIKAFOIIETO MUPA;

o (¢opMupoBaHue (YHKIMOHAJIBLHOW MaTEeMaTHMYECKON TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh MaTEMaTUYECKUE OOBEKThl B pEAJbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS ISl PELICHHs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]ad,
WHTEPHPETUPOBATh MOJIYYCHHBIE PE3YJbTAThl M OLICHUBAaTh UX HA COOTBETCTBUE
IIPAKTUYECKON CUTYalUH.

OCHOBHBIE JIMHMM COJEpP’KaHMS Kypca MareMaThuku B 5-0 Kimaccax —
apumeTnyecKas 1 TeOMETpUUECKas, KOTOpbIE Pa3BUBAIOTCS NMapaJUIeIbHO, KaXKaas B
COOTBETCTBUH C COOCTBEHHOM JIOTHUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroii, a B
TECHOM KOHTaKT€ W B3aUMOACUCTBUHU. Takke B Kypc€ MAaT€MaTHKH IPOUCXOIMT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATEIbHONW CTATUCTUKH.

N3ydyenne apupMeTHUEeCKOro Marepuaja HAuMHAETCS CO CUCTEeMaTH3alUu U
pa3BUTHS 3HAHWM O HATypaJbHBIX YHCIAX, IOJYYECHHBIX HAa YPOBHE HA4aJbHOIO
obmiero oopa3oBanus. [Ipy 3TOM COBEpIIIEHCTBOBAHNE BBIUUCIUTEILHON TEXHUKU U
GbopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHMHA COUYETAeTCsI C pa3BUTUEM
BBIYMCIIUTENLHON KYJIbTYpbl, B YaCTHOCTH € OOYy4YEHHEM MPOCTEHIINM MNpHUéMam
NPUKUJIKA U OLIEHKHM PE3yJIbTaTOB BbIYMCICHHNM. M3yueHue HaTypaidbHBIX 4YHCEN
IIPONOJKAeTCd B 6 KIIACCE 3HAKOMCTBOM C HAYAJIBHBIMH IOHATHSMU TEOPHUH
JNETUMOCTH.

Hayano n3yuyenust 0ObIKHOBEHHBIX U JECATUYHBIX JPOOEH OTHECEHO K 5 Kiaccy.
DTO NepBbIi 3Tan B OCBOCHUH APOOEid, KOorja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMU, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUCHUIO AECITUYHBIX JPOOEii, 4TO 11e1eco00pa3Ho
C TOYKM 3PEHUS JIOTUKU HW3JIOKEHUS YUCIOBOM JIMHUM, KOIA NPAaBWIA JECUCTBUH C
JNECATUYHBIMH APOOSIMH MOKHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMAMU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JECATUYHBIMU
IpOOsIMH pacUIMPUT BO3MOXKHOCTH JJIsi MMOHUMAaHHUS OOYYaIOUIMMUCS MPUKIIATHOTO
IPUMEHEHUST HOBOW 3aIlMCH ITPU U3YYEHUU JPYTUX MPEIMETOB U IMIPHU MPAKTHYECKOM
ucnonp3oBaHuu. K 6 kimaccy OTHECEH BTOpOM 3Tanm B H3Y4eHMH JpoOeH, rue
IPOUCXOAUT COBEPIIEHCTBOBAHME HABBIKOB CPAaBHEHUS M NpeoOpa3oBaHUs IpoOeid,
OCBOCHHE HOBBIX BBIUHCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYMCIICHUM,
B TOM YMCJI€ 3HAUEHUN BBIPAXKEHUM, COEPIKAIUX U OOBIKHOBEHHBIE, U IE€CATUYHBIC
IpoOU, YCTAaHOBJIEHUE CBA3ECH MEXy HUMH, PACCMOTPEHUE TPUEMOB pELICHMS 3a]1a4
Ha 1pobu. B Hauane 6 knacca poMCXOAUT 3HAKOMCTBO C MOHSATUEM MPOLIEHTA.

OCOOEHHOCTBIO U3YUYEHUS TOJOKUTENBHBIX U OTPULIATEIbHBIX UUCEN SIBISIETCS
TO, YTO OHM TAK)KE€ MOT'YT pacCMaTpUBAThCS B HECKOJIBKO ATanoB. B 6 kiacce B Hayane



u3ydeHus: TeMbl «I1oyI0KUTENbHBIE U OTPULATENBHBIE YKCIIA» BBIAEIAETCA MOATEMA
«lenple 4yncna», B paMKax KOTOPOW 3HAKOMCTBO C OTPUUATEIIBHBIMA YHMCIAMHU U
JNEUCTBUAMM C IIOJOXKUTEIbHBIMM WM OTPHULATEIBHBIMU YHMCIAMH IPOMCXOAUT HA
OCHOBE COJEPKATEIBbHOIO IOAXO0Ja. IJTO TO3BOJSIET HAa JOCTYIIHOM YpPOBHE
MO3HAKOMUTH 00YYAIOIIUXCSI TPAKTUYECKH CO BCEMH OCHOBHBIMU MTOHATUSIMH TEMBI, B
TOM YHUCJI€ U C IPaBUJIAMHU 3HAKOB IIPU BHIIOJHEHUM apu(PMETUUYECKUX IEHCTBUIL.
W3ydyeHne pallMOHAIBHBIX YHCENl Ha 3TOM HE 3aKOHYMUTCS, a OyAeT MPOJOJIKEHO B
Kypce aireOpsl 7 Kiiacca.

[Ipu oOyueHUH pEIICeHHUIO TEKCTOBBIX 3aJad B 5—6 Kiaccax MCIONb3YIOTCS
apumernyeckue npuémsl pemeHus. [Ipu 0TpaboTke BHIYUCTUTENIBHBIX HABBIKOB B 5—
6 Kjaccax paccMaTpHBAIOTCS TEKCTOBBIE 3aJa4d CIEIYIOUIMX BHJIOB: 3aJayd Ha
JBUKEHUE, HAa YaCTH, Ha MOKYIIKH, HAa padOTy U MPOU3BOAUTEIBHOCTD, Ha MPOLEHTHI,
Ha OTHOLLIEHUA 1 iportopuun. OOydaroniuecs 3HaKOMSTCS ¢ NPUEMAMU PEILICHU 3aa4
nepebopoM  BO3MOXKHBIX  BAapUAHTOB, YydaTcs pabotaTh ¢  HMHGpOpMauei,
IpEJICTaBICHHON B popMe TaOIMI MU TUarpaMM.

B nporpamme yue6HOTO Kypca «MaTemaTnka» npeaycMOTpeHO (OpMUPOBAHUE
IPONEAECBTUUECKUX allreOpandecKux NpeacTaBleHuid. bykBa Kak CUMBOJI HEKOTOPOTO
YUCJIa B 3aBUCUMOCTH OT MAaT€MaTHMYE€CKOIr0 KOHTEKCTAa BBOJMUTCS IOCTEIIEHHO.
BykBeHHas CUMBOJIMKA IIMPOKO HCHOJIB3YETCA MPEXKAE BCEro s 3alucH OOIIMX
YTBEPXKACHUM W TOpeyIokKeHH, (opMysi, B YaCTHOCTH Uil BBIYUCIICHHUSA
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTENS» YUCIa.

B mnporpamme ywebHoro kypca «MaTemaTuka» TpenCTaBlICHAa HarjsaHas
reOMEeTpusl, HAPABJIICHHAs] Ha Pa3BUTHE OOPa3HOTO MBIIUICHHS], TPOCTPAHCTBEHHOIO
BOOOpaxeHus, N300pa3UTENIbHBIX YMEHUN. DTO BaKHBIN 3TAll B U3YYEHUU T€OMETPUH,
KOTOPBI OCYILIECTBIISIETCA Ha HAIJISIIHO-IPAKTUYECKOM YpPOBHE, OIUPAETCs Ha
HarIsiAHO-00pa3Hoe  MbllIeHHe oOydaromuxcsa. bousbimass  pojib  OTBOJIUTCS
IIPaKTUYECKOM  JEATEIbHOCTH,  OIBITY,  O3KCHEPUMEHTY,  MOJIEIUPOBAHUIO.
OOyuaromuecs 3HAKOMSTCS C T€OMETPUYECKMMH (UIypaMH Ha IJIOCKOCTH U B
IPOCTPAHCTBE, C MX MPOCTEUIIMMHU KOH(MUTYpalUsIMH, ydaTcsl U300pakaTh HUX Ha
HEJIMHOBAaHHOM M KJIeT4aTOW Oymare, paccMaTpHUBAIOT WX MPOCTEHIme cBoicTBa. B
IpOLECCe U3YyUEHUS HATJITHOW reOMETPUH 3HAHUS, TOJTyUYeHHbIE 00yJaroIUMUCS Ha
YpOBHE HauajIbHOrO 00IIEro 00pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo y4yeOHOMY IUIaHy B 5—6 KjaccaX HW3y4aeTcsi HHTETPUPOBAHHBIN
npeamer «MaTeMaTuka», KOTOpBIM BKIIOYAeT apu(pMETHYeCKUid Marepuan u
HaIJISIHYIO TE€OMETPHUIO, a TAK)KE IIPOIEIEBTUYECKHUE CBEICHUS U3 alIreOphl, 2JIEMEHTHI
JIOTUKH W Hayaja OMUCaTeIbHON CTAaTUCTUKHU.

Ha u3yuyenue yuebHoro kypca «Maremaruka» otBoautcs 340 yacos: B 5 kiiacce

— 170 gacoB (5 4yacoB B Hefient0), B 6 kiacce — 170 gacoB (5 4acoB B HEAEIIO).



COAEPXKXAHUE OBYUEHUA
5 KUIACC

HarypajbHble 4nciia 1 HYJIb

HarypansHoe umcno. Psa nHatypanbnbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOH.

[lo3unmoHHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [JecATHUHas CUCTEMA CUHUCIICHHS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYyPAJIbHBIX YUCE C HYJEM.
Crnoco0bl cpaBHeHUsl. OKpyTIeHUE HATYypaIbHbIX YUCEN.

CnoxeHre HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJIS MPU CIOKEHUU. Bbruutanue
KaK JeiicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHUE HAaTypaJIbHBIX YMCEJl, CBOMCTBA
HYJISI U €IUHUIIBI TP YMHOXKEHUU. JefieHne Kak neicTBue, 00paTHOE YMHOKEHHUIO.
KommioHeHTsl  neiicTBUM, CBs3b Mexay Humu. IIpoBepka pe3ymnbprara
apupmMeTHdecKoro naeucTBusa. llepemecTuTenbHOE M COYETATEIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OykB Jj1si 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOMCTB apu(METUUECKUX JTCUCTBUH.

Jenutenn W KpaTHbIE YHCIA, pPA3JIOKEeHUE Ha MHOxuTenu. I[Ipocteie u
coctaBHble ynciaa. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelIeM. 3aluCh 4YUCIa B BUJIE CYMMBbI
Pa3pSAIHBIX CIAaracMbIX.

YucnoBoe BbIpaK€HHE. BpIUKMCIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUH,
MOPSAOK  BBIMIOJHEHUST  JeucTBUi.  Mcmonb3oBaHWE  NPU  BBIUHUCICHUAX
MEPEMECTUTEILHOTO M  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACIPEACTUTEIBHOTO CBOMCTBA YMHOKEHHS.

Apodu

[IpencraBnenrie o Japobu Kak cmocoOe 3aluch  YacTH  BEJIWYHUHBI.
OO6bikHOBEHHBIE poOu. [IpaBunbHBIC U HEMpaBUIIbHBIE TpoOu. CMemanHas 1poob,
MIPEICTABIICHUE CMENIAHHOW NpoOU B BHJIC HEMPABWILHOW TPOOW U BBIICTICHUE
11eJI0M YacTH YKCJIa U3 HeMpaBWIbHOU Jpodu. M3o0pakenne npobOel ToukaMu Ha
YuCcI0BOM mpsiMoii. OcHOBHOE cBOMCTBO 1poou. Cokparnienue apoodeii. [TpuBenenne
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE apoOeit.

CrnoxxeHne W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeJieHne apo0ei, B3auMHO
oOpatHbie qpodu. HaxoxaeHne 4acTu 1e0To U 1eJI0TO 0 €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacrtaBineHue aecsTUUHOW ApoOUM B BHUIE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMHh Ha 4YHCIOBOMN
npsiMoid. CpaBHEHHE JIECITUYHBIX APOOEH.

Apudmernueckue AEHUCTBUA C JACCATHUHBIMU JipoOsamu. OKkpyrieHue
JECATUYHBIX APOOEH.

PemieHne TekcTOBBIX 33124



Pemenne TekcToBBIX 3amau  apudmernyeckuMm crmocobom. Pemienue
JOTUYEeCKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pewienne 3agad, coAepKalIUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYHHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, ILI€HA, KOJHMYECTBO, CTOMMOCTb. EAWHHUILIBI
U3MEpPEHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSTHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKIY
€AUHULIAMHU U3MEPEHUS KAKIOW BEIIMYHHBI.

Pemenue oCHOBHBIX 3a7a4 Ha Jpo0Hu.

[IpencraBienne qaHHBIX B BUJIE TAOIUII, CTOJIOUATHIX AHATPAMM.

Harasignas reomerpust

Harnsinaele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMad,
OTPE30K, Jyd, YTOJ, JIOMaHasi, MHOTOYT'OJIBHUK, OKPYKHOCTb, KpyT. YT0i. [Ipsamon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa otpe3ka, METpUUECKUE €AUHULIBI JUIMHBL. [[IMHA JIOMaHOH, IEpUMETP
MHOI'OYroJIbHUKA. MI3MepeHne U NOCTPOECHHE YIVIOB C IIOMOILBIO TPAHCIIOPTUPA.

Harnsinuele mnpeacTtaBieHuss o (Qurypax Ha IUIOCKOCTHA: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxenue ¢uryp, B TOM 4yucie Ha kietdaroil Oymare. Iloctpoenue
KOH(pUrypanuii u3 yacte mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Micnionip30BaHne CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Inomane nDPAMOYTrOJbHUKA W  MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HCJEe (UTYp, U300paKEHHBIX HA KJIET4aTOM Oymare.
EnvHue u3mMepeHus mionaiu.

HarnsinHele nmpeacTaBiieHHs O MPOCTPAHCTBEHHBIX (PUTYpax: NPSMOYTOJIbHBIM
TapajvieIenuIe, KyO, MHOTOTPAHHUKH. N3o0paxkeHne  mpocTEHIIUX
MHOTrOorpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mojenen
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U IPYTUX MaTepUAJIOB).

OO0BEM mnpsMOYroJibHOrO Napajuienenunena, kyba. Eaununbl n3mepeHus
o0BEMma.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHUS, TOPSAOK  JCHCTBUM,  HCIOJB30BAaHHE  CKOOOK.
Hcnonb30BaHKEe TPU BEIYUCIIEHUSX TIEPEMECTUTEIHLHOTO U COUETATEILHOTO CBOMCTB
CJI0’KEHUS U YMHOKEHUSI, PACIIPEICIIUTEILHOTO CBOMCTBA YMHOXKEHUS. OKpYyTIICHUE
HaTypaJIbHBIX YHUCEII.

JlenuTenu M KpaTHbIE YUCia, HAMOOJBIIUNA OOIIUI ACIUTENIh U HAUMEHBIIIEE
oO1ee kpaTHoe. JlemMMOCTh CyMMBI U POU3BEIeHUS. [lefieHrne ¢ 0cTaTKoM.

JApodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHHE U yrnopsiourBaHue ApooOeii. Pemenue 3a1ad Ha HaXOXKACHUE YaCTH OT
IEJOT0 W TeNoro o ero 4acTu. [[poOHoe YuCIo Kak pe3yibTaT eJCHUS.
[IpencraBnenne aecITHIHON OpPOOH B BUAEC OOBIKHOBEHHOW POOU U BO3MOXKHOCTD



npecTaBiIeHUs OOBIKHOBEHHOM IpoOU B BHUJIE NeCATUUHOM. [lecsTuunbie Apodu u
METpUYECKask CUCTEMA Mep. ApU(PMETUUECKHUE AEHCTBUSI U YUCITIOBBIE BBIPAXKEHHUS C
OOBIKHOBEHHBIMH U JECATUUYHBIMH IPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHWMH. MacmTad, HponopLus.
[IpumeHenne nponopuuii py peIICHUHN 3a/1a4.

[TonsiTHE poLIeHTa. BeIuncieHne NpoLeHTa OT BEIUYHMHBI U BEJIMYUHBI 110 €€
IpOLEHTY. BbIpakeHue NpoueHTOB JIECATUYHBIMHU ApoOsMu. PemieHue 3agau Ha
IIPOLICHTHI. BhIpakeHne OTHOLIEHUS BEIMYUH B IIPOLEHTaX.

ITos0:kMTENbHBIE H OTPULATEIbHbIE YHCJIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yncna. Mopayinp 4ducina,
reOMETpUYECKasl HWHTepHperauuds Monayis uyucia. HM3o0paxkeHue uwMcen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. C(CpaBHEHHME  YHCEIL
Apudmernueckue 1eUCTBUS C MOJOKUTETbHBIMU U OTPULATEIbHBIMH YHCIaAMHU.

[IpssMoyroJibHasl cucTeEMa KOOPJAMHAT Ha IUIOCKOCTH. KOoOpaMHATHI TOUKH Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenue Touek u puryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBIE BbIpasKeHUs!

[TpumeHneHune OyKB JUIs 3aIIUCH MATEMaTUYECKUX BBIPAKEHUN U PEI0KEHUH.
CpoiicTBa apupmMeTudyeckux AercTBUil. ByKBEHHbIE BBIPDAKEHUS U UHUCIIOBBIC
IIOJICTAHOBKM. DyKBEHHBIE PABEHCTBA, HAXOXKIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyiibl, (HOpMYITBI TIEPUMETPA U TIJIOLIAAN MPAMOYTOJIbHUKA, KBaAparTa, 00bEmMa
napajuienenunena u Kyoa.

Pemenne TeKCTOBBIX 32124

Pemenue TEKCTOBBIX 3a1ay  apu(METHUECKMM crnocodboM. Pemenue
JIOTUYECKUX 3a1a4. Pemenne 3a1au nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, copepKalMx 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paboThl. ENMHUIBI HM3MEpeHusi: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKY €AMHUL[AMU U3MEPECHHUS
KaK10M BEJINYUHEI.

Pemenne 3amay, CBS3aHHBIX C OTHOIUIEHHMEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIlIeHNEe OCHOBHBIX 3a7a4 Ha IpOOU U MPOLIEHTHI.

OneHka M TpUKUAKA, OKpyrieHue pesynbrata. CocraBiieHHE OyKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4MU.

[IpencraBieHrie MaHHBIX C TOMOINBI TaOmui u auarpamm. CrtojGyaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPYTrOBBIX AUarpamm.

Harasignas reomerpus

Harnsguele npencraBieHus o (uUrypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3auMHoOe pacnonoxeHue ABYX MPSAMBIX Ha IJIOCKOCTH, MapajlieiIbHbIE
npsiMble, MEPIEHAUKYISIpHbIE MpsMble. V3MepeHue pacCTOSIHMIL: MEXIy IBYyMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaJpPaTHOM CETKE.



N3mepeHre W MOCTPOEHUE YIIOB C IMOMOIIBID TpaHcnopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IPUMEPHI
YETBIPEXYTOIBHUKOB. [IpsIMOYTrONbHUK, KBaAPAT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yI0B, auaroHanei. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCHOJb30BAHUEM IMPKYJS, JHHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KiIeTyaTon Oymare.

[lepumerp ™MHOTOyTrONBHUKA. [loHsATHME TUTOMAaAM (QUTYpHI, €IWHUIIBI
u3Mepenus rionanu. [Ipubnmxénnoe n3mepeHue miom@aau Guryp, B ToM 4ucie Ha
KBaJpaTtHOl ceTke. [IpuOmMx€HHOE W3MEpEHHE [JIMHBI OKPY>KHOCTH, IJIOLIAIN
Kpyra.

CummMmeTpus: LIEHTpaJIbHAas, OCeBast U 3€pKaJibHAasi CHMMETPUH.

[TocTpoenne CUMMETPUYHBIX QUTYD.

HarnsinHele peacTaBieH s 0 IPOCTPAHCTBEHHBIX (PUTYpax: MapauiesieuIe],
KyO, Tpu3Ma, NOUpaMHlia, KOHYC, HWIMHAp, Imap u cdepa. M3obOpaxeHue
pocTpaHCTBEHHBIX (Guryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHIpPA U
konyca. Co3mpaHue Mojelieil mpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpoBOJIOKH,
MJIACTWIIMHA U JPYTUX MAaTePUATIOB).

[Tonsitue o0OBEMA, eauHUIBI u3MepeHus: o0béMa. OO0BEM NPSIMOYTOJIBHOTO
napajienenumneaa, kyoa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«MareMaTnka» XapaKTepU3yITC:

1) naTrpuoTHYEeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H© HACTOSIEMY POCCUHCKOM
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peaU3alliu €ro
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEM JKU3HU MJis yCHEIIHOM NpodeccruoHanbHOU
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K OSMOLMOHAIIBHOMY UM 3CTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAluEe B JIESATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH JJISI Pa3BUTHS IUBHIIA3ALINU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKH MU MAaTEeMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHUS MHPA, OBJIAJCHHEM MPOCTEHUIIMMHU HABBIKAMHU HCCJIEA0BATEIbCKOU
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEIEHUS  3A0pPOBOro  oOpa3a KU3HM  (3I0pOBOE  MHUTAHHE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, pETyJspHAs Qu3ndecKas



aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHUM ISl PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanTranus K U3MEHAWIIMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH W
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHYECKUX
OOBEKTOB, TMOHATUWA, OTHOLICHUW MEXIy NOHATHUSAMHU, (POPMYIUPOBATH
ONpENeNeHUs]  MOHATHM, yCTaHaBIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmu, OCHOBaHUA il OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;

e BBIBISITH ~ MAaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3U WU
OpOTUBOpEUMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEHW U MPOTUBOPEUMI;

e J€JaTh BBIBOABI C MCIOJb30BAHHUEM 3aKOHOB JIOTHKHU, IEAYKTHUBHBIX H
MHAYKTHBHBIX YMO3aKIOUYEHUN, YMO3aKIIFOUEHUH 0 aHAJIOTHUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEMATHUUYECKHUX YTBEPKIAEHUH (IpsSMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHUYECKUX (aKTOB, BBICTPAWBaTh AapryMEHTAllMI0, IPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BbIOHMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh Hauboyiee TNOAXOAAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHWUS,
dbopMyaupoBaTh BOMPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MpPoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh KMCKOMOE M JIlaHHOE, (HOPMUPOBATH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
IPOBENEHHOTO HAOJIIOICHMS, HUCCIEAOBAHMS, OIIEHMBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCA, a TAKXKE BBIJIBUTaATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAlUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a4a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMYy MpEACTaBICHUS HMHPOPMALUUU U HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXE€MaMH, [uMarpaMmaMu, HWHOM TrpapuKod Hu UX
KOMOHMHAILMSIMU;

OLICHMBAaTh HAAEKHOCTh HMHPOpPMALMU MO KPUTEPHUSM, MPEATIOKEHHBIM
y4HuTEeNEM UIN CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU
U 1IETSIMU OOIICHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3a/1aud, KOMMEHTHPOBATh MOJYYEHHBIN pe3ybTarT;

B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBbI, perraeMoii 3aauu, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pelIeHHUsI, COTIOCTABIISATh CBOU CYXKJICHHS C CY>KJICHUSIMU APYTUX YUaCTHUKOB
Iyanora, OOHapy>KMBaTh pa3jiMuvMe W CXOJCTBO MO3HUIIUMA, B KOPPEKTHOMN
dbopme hopMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIIATh PE3YyJIbTAaThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSITENILHO BHIOMPATh ()OpPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPEe3eHTAllMU U OCOOEHHOCTEN ayIUTOpHUU;

MOHMMATh U UCIOJIb30BaTh NPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboThI MpU pelIeHnH YIeOHBIX MAaTeMaTHIECKUX 3a/1a9;

MPUHUMATh 1[€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3alUI0
COBMECTHOW pabOThI, pacmupenensTh BUIbI pPabOT, JOTOBAPUBATHCA,



00CYXZIaTh MPOIECC U pe3yiabTaT paboThl, 0000MATh MHEHHS HECKOIBKHUX
JIIOJICH;

e YyYacTBOBaTh B TIpynmoBbiX d¢opmax paboTel (0OCykAeHUs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHMPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBHUS

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pEIIEHUs 3a7auyd (WId €ro
4acTh), BBIOMpaATh CHOCOO pElICHHS C YYETOM HMMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BJAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoOLiecca U pe3yJibTara
peLIeHNs MaTEMaTUIECKOM 3a/1auu;

e MPEABUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PEILICHUU 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHOXKEHUS] WIM HEIOCTHKEHUS UENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 5 kJjacce oOydYarolMiCs TOIYYUT CIIECIYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciaa v BIYMCICHUSA

[ToHMMAaTh ¥ MPABUIIBHO YIIOTPEOISATH TEPMHUHBI, CBSI3aHHBIC C HATYPaTbHBIMU
YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSMH.

CpaBHUBaTh W YHOPSJAOYMBATH HATypalbHbIE YHCIA, CpPAaBHUBATh B
MPOCTEUIIUX CITydasiX OOBIKHOBEHHBIC TPOOH, TECSITHUHBIE IPOOH.

CoOTHOCUTh  TOYKY Ha  KOODJAMHATHOW  (YKMCIOBOWM)  OpsIMOM €
COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJbHbIE YUCJIa TOYKAMH Ha
KOOPANHATHOM (YMCIIOBOM) MIPSMOM.

BeimonsaTh  apudmeTndeckue ACUCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEUIIINX CITydasiX.

BhINoONHATE NpOBEPKY, NPUKUAKY PE3yIbTaTa BEIYMCICHUN.

OKpyrasTh HATypaJbHbIE YKCTA.

Penienue TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3a7auM apU(PMETUYECKUM CHOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOI'0 KOHEYHOT0 rnepedopa BCceX BOZMOMXHBIX BAPUAHTOB.



Pemate 3amaum, coaepxampe 3aBUCHMOCTH, CBS3BIBAIOIINAE BEIWYWHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1IEHA, KOJTMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TA0JIUIbI, 0003HAYEHUS MTPU PEIICHUU
3a1ad.

[lonp30BaTbCA OCHOBHBIMU  €AWMHULAMH HW3MEPEHUSA: LEHbI, Macchl,
paccTosHMs, BPEMEHU, CKOPOCTH, BBIPAXKATh OJHU E€AWHULBI BEIUYUHBI Yepes3
JIpyTue.

W3BnekaTh, aHAIM3UPOBATH, OICHWBATH WH(POPMAIHIO, MPEACTABICHHYIO B
TabHIIe, Ha CTOJIOYATON TuarpaMMe, HHTEPIIPETUPOBATH IPEICTABIICHHBIE JaHHBIC,
MCIMOJIb30BaTh JAHHBIC IPU PELICHUH 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUUECKUMHU MOHATUAMU: TOUYKA, OpsiMasi, OTPE30K, Iy,
YT0JI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTH TpPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HUMEIOIUX (GopmMy
W3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIWHA, CTOPOHA, C
MHOT'OYT'OJIbHUKAaMH: YyTOJI, BEPUIMHA, CTOPOHA, AUAroHajlb, C OKPYXKHOCTBIO:
panunyc, 1uaMeTp, LEeHTp.

N300paxkath W3y4deHHBIE TeoMeTpudeckue GUryphl Ha HEJIMHOBAHHOW H
KJIeTYaTON Oymare ¢ MOMOIIBIO IIUPKYJIS U JIMHEHKH.

Haxonuts mIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOIIBIO
JMHENKHU, CTPOUTh OTPE3KU 3aJaHHOW IJIMHBI; CTPOUTH OKPY>KHOCTH 33aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB MPAMOYTOJbHUKA, KBaJIpaTa sl UX
MMOCTPOCHMS, BBIYMCIICHUS TUIOIIAIN U IEPUMETpA.

Beluncnarh mepuMeTp W IUIONIaAb KBaapaTa, MPSMOYTOJbHUKA, (UTYD,
COCTABJICHHBIX M3 MPSMOYTOJILHUKOB, B TOM 4HcCIe (HUTyp, M300paKEHHBIX Ha
KJIeTYaTol Oymare.

[Tonp30BaThCd OCHOBHBIMM METPUUYECKUMH €IUHULIAMUA WU3MEPEHUS IJIMHBI,
IJIOIIAJ; BBIPAXKaTh OJHU €IMHULIBI BEJIMYMHBI YEPE3 IPyTHE.

Pacrio3naBate mapamienenumnen, KyO, HCIOIb30BaThb TEPMHUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, U3MEPEHHUS, HAXOIUTh HM3MEPEHUS MapajuiesenuIe/a,
KyOa.

Beruucnare 00bEM Kyba, mapajuiesienunesa Mo 3aJaHHbIM H3MEPEHUsIM,
MOJIb30BaThCs SIMHUIIAMU U3MEPEHUs 00BhEMA.

Pemate HecnoXHBIE 3aauyd HAa H3MEPEHUE TE€OMETPUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTYAITUSX.

K koniy oOyueHus B 6 kiacce oOyYarONIMIICS TOJIYYHT CIEAYIOIINE
MIPEAMETHBIE PE3YNIBTATHI:

Yucaa v BIYMCICHUSA

3HaTh U NMOHUMATh TEPMUHBI, CBSI3aHHbIC C PA3IUYHBIMU BUJAMHU YUCEN U
crioco0amMu MX 3aMucH, EPEXOAUTH (€CIM 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aTTUCH
YHUCIIa K JPYTOU.



CpaBHHBaTh U yHOPSAIOYMBATH LIEJIbIE YHCIA, OOBIKHOBEHHBIE U I€CATUYHBIC
JIpoOu, CpaBHUBATH YKCIIa OJJHOTO U Pa3HBIX 3HAKOB.

BoInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMETHUECKHEe
JIEUCTBUS C HATYPATbHBIMU U 1EJIBIMU YUCIIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
JPOOSIMU, TIOJIOKHUTEIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

BbIuncnaTh 3Ha4€HHS YUCTOBBIX BBIPAXKEHU M, BBITIOJIHATD IPUKUIKY U OLIEHKY
pe3yibTaTa BIYMCICHUN, BBIIOJHITH PEOOPA30BaHUsI YUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX JCHCTBUN.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSMONH C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pakaTb YHUCJIa TOYKAMU Ha KOOPJAMHATHOM MpPSAMOM, HAaXOIWUTh
MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOPAMHATAMHU
3TOW TOYKH.

OkpyrasTh LeNble Yuciia U JECATUYHBIC JpoOU, HAXOIUTh MPUOIMKEHUS
YHCEJL.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

[TornmaTe U ynoTpedsaTh TEPMUHBI, CBSI3aHHBIE C 3alMChI0 CTETICHU YUCIIA,
HAaXOJIUTh KBaJpaT M KyO 4MCla, BBIYUCISATH 3HAUCHHUS UYMCIOBBIX BBIPAKEHUH,
COJIEpKaIlUX CTEIICHHU.

[Tonp30BaThCA MPU3HAKAMM JIETUMOCTH, PACKIAJbIBATh HATypaJIbHBIE YUCIA
Ha IPOCTHIE MHOKUTEIH.

[Tonb30BaThCA MacITaAOOM, COCTABISATh MPOMOPLIMHA U OTHOLLEHUS.

Ncnonb3oBaTh OYKBBI [1J11 0003HAYEHUST YKMCEN TIPU 3aMUCH MAaTEMaTUYECKUX
BBIPKEHUI, COCTABISATh OYKBEHHbIE BHIPAXKEHHS U (DOPMYJIbl, HAXOIUTh 3HAUEHUS
OYKBEHHBIX  BBIPDOKEHHMH, OCYIIECTBISIE HEOOXOAMMBIE TMOJACTAHOBKH U
npeoOpa3oBaHuUsl.

Haxoaute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemieHne TekCTOBBIX 33124

Pemmats MHOTOIIArOBBIE TEKCTOBBIE 337]a4l apU(PMETUYECKUM CIIOCOOOM.

PemaTe 3a1a4n, CBsI3aHHBIE C OTHOILIEHHEM, IPONOPLIMOHAIBHOCTHIO BEJINYHH,
IPOLEHTaMHU, PelllaTh TPU OCHOBHBIC 3a/1a4M Ha APOOU U TPOLEHTHI.

Pemarte 3amaum, copeprkalmuMe 3aBUCHUMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BpeMS, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTh, BpeMsi, O00BEM paboOThl, MCHOJB3Yyd apudmeTnyeckue
NEUCTBUSI,  OIIEHKY, MPUKHUIAKY, I0JIb30BaThCA  CAUHUIIAMU  M3MEpPEHUs
COOTBETCTBYIOIIUX BEJTUYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAYKEHUS 10 YCIOBUIO 3a/1a4U.

W3Bnekats uHGOpMAILINIO, MNPEACTABICHHYI0 B TaOJuIaX, Ha JIMHEWHOMH,
CTOJIOYATOM WM KpPYroBOWM Jauarpammax, HHTEPIPETUPOBATh MpEACTaBICHHbIC
JTAHHBIE, UCII0Ib30BATh JaHHBIE MIPU PEIICHNUH 3a/1a4.

[IpencraBnsaTh HHGOPMAIMIO C TIOMOIIBIO TAOIHII, JIMHEWHONW U CTOI0YATOM
JUarpaMM.

Harasgnas reomerpust



[TpuBoaUTH TpUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, HUMEIuX (popmy
U3YYEHHBIX T€OMETPUYECKUX IUIOCKMX M IMPOCTPAHCTBEHHBIX (DUTYp, IPUMEPHI
PaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh C€ MOMOUIbIO LMPKYJd, JIMHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAHHOW U KJIETYATON Oymare U3y4eHHbIE INIOCKUE FEOMETPUUECKUE PUTYPbI
U KOH(PUTypaluu, CAMMETPUYHBIE PUTYPBI.

[Tonb30BaThCs TEOMETPUYECKUMU MTOHATUSAMU: PABEHCTBO (PUTYp, CHMMETPHS,
MCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCb CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTpe BeTU4YMHBI yTIIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA, CTPOUTD
YTJIBI 33IaHHOM BEJIMYMHBI, MOJIb30BATHCS IIPU PEIICHUH 33134 I'PaayCHOW MEpOou
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIN, IPAMOU, Pa3BEPHYTHINA U TYNION YTJIBI.

Beuucnare JMHY JOMaHOM, NEPUMETP MHOTOYTOJBHUKA, IOJIb30BaTHCA
€AUHULIAMU U3MEPEHUs JUIMHBI, BBIPAXKaTh OJTHU €AWHUILIBI U3MEPEHUS JJIMHBI Yepe3
Ipyrue.

Haxoaute, uCnonbp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSAHUA: MEXKIY ABYMS
TOYKaMH, OT TOYKHU J10 IPSIMOM, JUIMHY IIyTH HA KBaJPaTHOMN CETKE.

Bbruncnsate 1momans  (uryp, COCTaBICHHBIX M3 IPSIMOYTOJIBHUKOB,
UCIOJIb30BaTh pa30reHue Ha MPSIMOYTOJIbHUKH, Ha PaBHbIE (PUTYPBI, TOCTPAaUBAHUE
J10 IIPSIMOYTOJIbHUKA, 0JIb30BATHCSI OCHOBHBIMU €IMHULIAMU U3MEPEHUS IO,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APYTHE.

Pacno3naBaTh Ha MOAENAX M M300paXKEHHUSIX NUPAMHUAY, KOHYC, LMJIMHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsMOYTOJIbHBIN Mapalyieaenune].

Boruncnsats 00bEM IpsIMOYTOJIBHOTO NapajuleNienuneia, Kyoa, mojab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HECHOXXKHBIE 3a7a4M HA HAXOKJICHHE T'€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYaALUSX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Harypanbubie uncna. JleiictBus ¢ 43 1 bubnnorexa [JOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 ObeikHOBCHAbIE APODH 48 1 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsgnas reometrpusi. MHOTOYTrOJIbHUKU 10 1 https://m.edsoo.ru/7fA131ce
bu6nmorexa LIOK
> flecaiibie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosToperne 1 0bobmene 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10
- 170 5 4

ITPOTPAMME
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/mm P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [{OK
1 H 1
BTYPRILHHE quCHa 30 https://m.edso0o.ru/7f414736
9 Harnsannas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [IOK
3 Fpodu 32 1 1 https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 https:/m.edsoo.ru/7f414736
bubmmoteka IIOK
B
> PIpAXCHIA C OyKBaMH 6 https://m.edso00.ru/7f414736
Harnsanas reomerpusi. @urypsi Ha bu6nmorexa LIOK
6 14 1 1
MJIOCKOCTH https://m.edso00.ru/7f414736
bu6nmorexa LIOK
7 [TonoxxutenpHbIE U OTPULIATENBHBIEC YUCIIA 40 1 https:/m.edsoo.ru/7f414736
bu6nmorexa LIOK
8 HpercTanieHie aHREX 6 1 https://m.edso0.ru/7f414736
Harmsinaast reometpusi. durypst B bubnmnoreka [JOK
9 9 1
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpeHnue, 060061IeHNE, 20 5 bubnunorexa LIOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 6 5
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble Npe1MeTHbIE Pe3yJILTATbl 0CBOEHHS! OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus
pe3yjabTara
1 Yucna 1 BEIYUCICHUS
[ToruMaTte W TPaBWIBHO YHOTPEOATH TEPMHUHBI, CBS3aHHBIC C
1.1 HATYypaJIbHBIMU ~ YHCIIaMH, OOBIKHOBEHHBIMH U  JCCSITHYHBIMH
JIPOOSMHU
19 CpaBHUBaTh U YHNOPSAOYMBATH HATypajbHbIC YKCIA, CPAaBHUBATH B
' MPOCTEHIINX CITydasx OOBIKHOBEHHBIE IPOOH, TECATHIHBIE IPOOH
COOTHOCUTh TOYKY Ha KOOPJIMHATHOM (YUCIOBOM) TPSIMOM C
1.3 COOTBETCTBYIOIIUM € 4YMCIOM M HM300pa’kaTh HATypajbHBIC YHCIA
TOYKaMU Ha KOOPAMHATHOU (YHCIIOBOM) MPSIMOiA
14 BemonHsaTe apudmMeTndeckie IeHCTBUS ¢ HATYpAIbHBIMHU YUCIIAMU,
' ¢ OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHINIUX CIydasx
15 BhIOTHATE TPOBEPKY, IPUKUAKY pPe3yabTaTa BHIYHCICHUN
1.6 OKpyTIATh HATYpaJIbHBIC YUCITA
2 Pemrenune TekcTOBBIX 3a1a4
Pemate TekcTOBBIE 3amauu  apUPMETUYECKUM CIIOCOOOM U ¢
2.1 MOMOIIHI0 OPTraHU30BAHHOTO KOHEYHOT'O Iepedopa BceX BO3MOKHBIX
BapHAHTOB
Pemares 3amaum, coaepikamue 3aBUCHUMOCTH, CBS3BIBAIOIINE
2.2 BEJIMYMHBI: CKOPOCTh, BpEMs, pPACCTOSHHUE, II€Ha, KOJIUYECTBO,
CTOMMOCTD
23 Hcrnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOJIUIIbI, 0003HAYEHUS TTPU
pEeIlIeHUH 3a1a4
[Tonb30BaThCcsl OCHOBHBIMU €IUHUIIAMH WU3MEPCHHSI: IICHBI, MACCHI,
24 paccTosiHUSl, BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IUHUIIBI
BEITMYUHBI Yepe3 Ipyrue
N3Bmekats, aHAJIM3HUPOBATh, OILICHUBATh nH(OpPMAIIHIO,
25 MpEJICTaBICHHYI0O B Tabmuile, Ha CTOIOYaTON Amarpamme,
WHTEPIPETHPOBATH MPE/ICTABICHHBIC TAHHBIC, HCIIOIH30BaTh JaHHBIC
IIPH PEIICHUU 33129
3 Harnsimaas reomerpust
31 [Tonb30BaThcs TEOMETPUYECKHMH TIOHATHUSMHU: TOYKA, TpsAMas,
OTPE30K, JIy4, YTOJ, MHOTOYTOJIbHUK, OKPYXKHOCTh, KPYT
39 [TpuBOIUTE TPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpa, UMEIOIIHX
' dbopMy H3y4EHHBIX T€OMETPUIECKHUX (DUTYD
Hcrnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOpPOHAa; C MHOTOYIOJbHMKAMHU: Yrojl, BEpILIMHA, CTOPOHA,
JIMaroHallb; ¢ OKPY>KHOCTBIO: PaJINyC, THAMETP, IICHTP
34 N3o0pakath n3ydeHHbIE TeOMEeTprUUYecKre GUTYphl HA HETMHOBAHHON
' U KJIETYaTOW Oymare ¢ MOMOIIbIO HUPKYIIS U JIMHEHKU




3.5

HaXOILI/ITB OJIMHBI OTPE3KOB HEIMOCPCACTBCHHBIM H3MEPCHHUEM C
IIOMOIIBIO HHHefIKH, CTPOUTH OTPE3KU 3aJJaHHOMI OJIMHBI; CTPOUTH
OKPYKHOCTD 3aaHHOI'O paJinyCa

3.6

3.7

3.8

Hcmons30BaTh CBOKMCTBA CTOPOH U YI'JIOB IIPAMOYT'OJIbHUKA, KBaJ[paTa
AJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMCTPaA

Beluncnate nepumerp M IUIOLAAbL KBaapara, IIPSMOYTOJIBHMKA,
(buryp, cocTaBiIeHHbBIX M3 NPSIMOYTOJbHUKOB, B TOM uHcie (uryp,
n300paKEHHBIX HA KJIETYaTON Oymare

ITonb30BaTbCsl OCHOBHBIMH METPUYECKUMH €IUHULIAMU HM3MEPEHUS
JUIMHBI, TUIOIIA/I1; BBIPAXKaTh OJTHU €MHHIIBI BEIUYHUHBI 4YEpPE3 IPYTrHe

3.9

PacnioznaBaTh napauienenumen, Ky0, UCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, pebpo, TpaHb, W3MEPEHUs; HAXOAUTb U3MEPEHUs
napajenenunesa, Kyoa

3.10

Beraucnsate  00bEM  Kyba, mapauienenurena I1mo - 3aJaHHBIM
HU3MEPEHHM, T0JIb30BAaThC CAMHUIIAMHU U3MEpPEHUs 00bEMa

3.11

Pemats HecI0XKHbBIE 3a/la4ud Ha U3SMCPCHHUEC I'COMCTPUYCCKHUX BCIIMYHNH
B IIPAKTUYCCKHUX CUTyallusiaX

6 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTara

1

11

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

Yucia v BBIYUCIICHUS

3HaTh M NOHUMAaThb TEPMHHBI, CBSI3aHHBIE C Pa3JIU4YHBIMU BHJIaMU
YHCeJl ¥ CII0CO0aMU UX 3alMCH, IEPEXOIUTH (€CJIU ATO BO3MOXKHO) OT
0JIHOM (hOpMBI 3aIMCH YHCIA K JPYToH

1.2

1.3

CpaBHI/IBaTB U ynopsaaoduuBaThb ILEJIbIC YHCIIA, OOBIKHOBEHHBIC U
JCCATHYHBIC I[pO6I/I, CpaBHHBATH YK CJia OJHOTI'O U pa3HbIX 3HAKOB

BI)IHOJ'IHSITI), coucrasd YCTHBIC n IIMCBbMEHHBIC HpI/IéMI)I,
apI/I(I)MCTI/I‘{eCKI/Ie ,[[CﬁCTBHSI C HaTypaJIbHbIMHU W HCJIBIMH YUCJIaMU,
OOBIKHOBEHHBEIMH U ACCATUYHBIMU )IpO65[MI/I, ITIOJIOKHUTECIIBHBIMHU U
OTpULATCIIbHBIMU YN CJIAMU

14

1.5

BbIunCSTh 3HaUE€HUS YUCTOBBIX BBIPAXKEHUH, BBITIOJIHITh TPUKUIKY
W OIICHKY pe3yJbTaTa BBIYMCIICHHH, BBIOJHATH MPEeoOpa3oBaHUS
YHCIOBBIX BBIPAXEHHH HAa OCHOBE CBOWMCTB apU(METHUYECKHX
JNeUCTBUI

OKpyrnarh 1eible YWciia ©  JACCATUYHBIE JApOOH, HAXOIUTh
MPUOKEHUS YHCeT

1.6

COOTHOCHUTH TOYKY Ha KOOPJMHATHON MPSIMON C COOTBETCTBYIOIINM
el unciaoM 1 n300paXkaTh YKUCiIa TOYKaMH Ha KOOPAMHATHOM MPSIMOH,
HaxOJIUTh MOJYJIb YUCIIA

1.7

COOTHOCHTh TOYKY B TMPAMOYTOJBHOM CHCTEME KOOpPAMHAT C
KOOPAMHATAMH 3TOU TOUKHU

1.8

OkpyrisaTh 1IleNble 4Yucia ¥ JAeCATUYHBIC JpOOH, HAXOAWUTh
MPUOJIMKEHUST YHCeTT




YucnoBble 1 OyKBEHHBIE BHIPAKEHUS

2.1

Iloanmarts u y1'IOTp66J'I$ITB TEPMHHBI, CBA3AHHBIC C 3alIMChIO CTCIICHU
qucia, HaXOJUThb KBaApaT H Ky6 qyucia, BBIYUCIATH 3HA4YCHUA
YHCJIIOBBIX BBIpa)KeHHfI, coacpKammx CTCIICHU

2.2
2.3

2.4

2.5

ITonw30BaThCA IIpU3HAKaMHU ACJIMMOCTH, pacKilaJdblBaTb HATypPaJIbHBIC
qyurcia Ha MPOCTBIC MHOXHUTCIIN

[Tonp30BaTbest MAacIITAOOM, COCTABIISATH MPOTIOPLIUN U OTHOLICHHS

Hcnons3oBath OyKBBI JJisi  OOO3HAUEHUS YHCENl TMPH 3alHCH
MaTeMaTUYECKUX BBIPAXKEHUM, COCTABIATh OYKBEHHBIE BHIPDAKEHUS U
(bopMyIIbI, HAXOUTH 3HAYCHUSI OYKBEHHBIX BBIPAXKCHUN

HaXO,Z[I/ITB HEU3BECTHHIA KOMITOHEHT paBE€HCTBA

Pemenue TeKCTOBBIX 3a7a4

3.1

3.2

3.3

3.4

Pemiath MHOrOIIIAroBble TEKCTOBBIC 3aJauyd  apu(PMETHYSCKUM
CII0CO00OM

Pemate 3a1aun, CBA3aHHBIE C OTHOLIEHUEM, IPONIOPLHHUOHATIBHOCTHIO
BEJIMYMH, MPOLEHTAMH, PElIaTh TPU OCHOBHBIE 3a/lauM Ha JIpOOU U
IIPOLICHTHI

Pemare 3agaum, copepKallue 3aBUCUMOCTH,  CBS3BIBAIOIIME
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOSHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IIPOU3BOIUTENILHOCTD, BPEMsI, 00bEM pabOThI, UCIIOIB3YS
apudMeTHuecKue JACHUCTBUS, OLEHKY, INPUKUAKY; I0JIb30BaThCS
€AVMHUI[AMU U3MEPEHHSI COOTBETCTBYIOIIUX BEINYHH

CocTaBiiTh 6YKBCHHI>IG BBIPpAXKCHUS IO YCJIIOBHUIO 3a/1a4n

3.5

W3BnexaTh MHGOPMALHIO, IPEACTABICHHYIO B TAOIMIIAX, HA IMHEHHOH,
cTonO4yarod WM  KpPYroBOM  JuarpaMmax, HWHTEPIPETHPOBATH
IIPEJCTABIICHHBIE IaHHBIE, NCIIOJIB30BaTh JAHHBIC MIPU PEILICHUH 33134

3.6

4.1

4.2

4.3

[TpencraBiasate MHGOPMAMIO C TMOMOLIbI TaONMI, JHUHEHHOH U
CTOJI0UaTON JUarpamm

Harmsinaast reomerpust

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOLINX
(dopMy H3YUEHHBIX T€OMETPHUYECKUX ITUIOCKHX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPHUYHBIX QUTYD

N300paxaTh ¢ MOMOUIbIO LUPKYJS, JIMHEHKH, TpaHCIOpTHUpa Ha
HEJIMHOBAHHOW W  KjeT4arol Oymare U3ydeHHbIE IUIOCKHE
reoMerpuueckue GUrypsl 1 KOHQUrypanuu, CHMMETpUUHbIE GUTYPBI
[Tonb30BaTbcs TEOMETPUUYECKUMH TMOHSTUSMHU: PaBEHCTBO (uryp,
CUMMETpHUS;  HCIOJIb30BaTh  TEPMUHOJIOTHIO,  CBA3aHHYIO  C
CUMMETpHUEN: OCb CHMMETPHH, IEHTP CUMMETPUHU

4.4

Haxonutb BETUYUHBI YTII0B U3MEPEHUEM C ITOMOILIBbIO TPAHCIIOPTHPA,
CTPOUTH YTJIbI SaﬂaHHOﬁ BCJIIMYHHBI, IMOJB30BATHCA IPU PCIICHUU
3a/1a4y rpaJlyCHOM Mepoi YIJIOB, paclio3HaBaTh HA YEPTEKAX OCTPBIH,
MPSAMOM, pa3BEPHYTHIN U TYMOU YIIIbI

4.5

BbruucnsaTe  ANUMHY  JIOMaHOM, TMEpUMETP  MHOTOYTOJbHUKA,
MOJIb30BAThCS CIWHUIIAMU HW3MEpPEHUsS [UIMHBI, BbIpaXaTh OJIHU
€IMHHULIBI U3MEPEHHUS JUIMHBI Yepe3 Ipyrue




4.6

Haxomutb, wucmonb3ys 4YepTEXKHBIE HWHCTPYMEHTHI, PACCTOSHUS:
MEXIy ABYMSI TOYKAMH, OT TOYKHA JO NPSIMOM, JJIMHY NyTH Ha
KBaJI[paTHOM CETKE

4.7

Beraucnares mromans GuUryp, COCTaBICHHBIX M3 MPSMOYTOJIBHUKOB,
UCTIOJIb30BaTh pa30oueHue Ha NPSIMOYTOJIBHUKH, HA paBHBIE (DUTYPHI,
JOCTpaMBaHUE 10 TPSMOYTOJIBHUKA, MOJIb30BaThCsS OCHOBHBIMH
eIMHUIIAMUA HW3MEPEHUsl IUIOIAAM, BBIPAXKAThb OJHU EAMHUIIBI
U3MEPEeHHUS TUIOLIA N Yepe3 JpyrHe

4.8

Pacnio3HaBaTh Ha MoOzENSIX M HM300paXKEHUAX NHUPAMUIY, KOHYC,
IWIMHAP, MCIIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUE, pa3BEPTKa

4.9

4.10

N300paxathb Ha KJIeTYaTON Oymare PSMOYTOJIbHBIH
napauielenue]|

Bbruuciiate  00bEM  IPAMOYTOJIBHOTO —Hapajuiesienunena, Kyoa,
I10JIb30BaThCsl OCHOBHBIMM €AMHUIIAMH U3MEpEeHus 00béMa

411

Pemrate HeCIOXHEIC 3aa4u Ha HaXO0KXACHUC TICOMCTPHYCCKUX
BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHMS
1 HatypanbHble uncna u HyJb
11 Harypanbnoe uwmcio. Psng HatypanpHbix uymcen. Ywumcnmo 0. HM3oOpaxkenue
' HaTypaJIbHBIX YMCEJI TOUKAMU Ha KOOPAMHATHOM (UMCI0BON) PAMOK
12 [To3uunonHas cucrema cuucieHus. Pumckas Hymepauus. [lecaruunas cucrema
CUHCTICHUS
13 CpaBHeHHE HATypaJlbHBIX 4YHCENl, CPaBHEHUE HATypalbHBIX YHCENl C HYIEM.
OxpyriieHre HaTypaJIbHbIX YUCEll
CrnoxeHue, BBIMUTaHUE, yMHOKEHHE U JISJIEHHE HaTypaIbHbIX uynces. CBOWCTBO HYIS
14 IIPU CJIOKEHUH, CBOMCTBA HYJI M €IMHMIIBI IpU YMHOXKeHUU. [lepemecturenbHoe u
' coyeTaTeNlbHOE CBOMCTBA (3aKOHBI) CIOKEHUS U YMHOXCHHUS, paclpe/ieNuTeIbHOS
CBOMCTBO (3aKOH) YMHOKEHHUSI
15 Hcnonp3oBanne OykB s 00O3HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIlHCH
CBOMCTB apu(METUUECKHUX JIEHCTBUIA
16 JlenuTenu v KpaTHBIE YHCIIA, Pa3iokKeHHe Ha MHOKUTEH. [IpocThie u cocTaBHBIE
' yucina. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom
17 CreneHb ¢ HaTypaJbHBIM MOKa3aTeleM. 3alliCh YMCia B BUAE CYMMBI pa3psaHbIX
claraeMbIxX
UucnoBoe BblpakeHUE. BbrunciieHne 3Ha4Ye€HUN YMCIOBBIX BBIPAXKEHUH, TOPSAIOK
18 BBITIOJTHEHUS JIeHcTBU. Vcnonb30BaHne NMpU BBIYUCIEHUSAX IEPEMECTUTENBHOIO U
' COYETATEIBHOTO CBOICTB (3aKOHOB) CJIOKEHUS u YMHOKEHHS,
pacnpeeNuTeIbHOro CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenue o ApobH Kak crocoOe 3amucy 4acTH BelNUYMHbI. OOBIKHOBEHHBIE
21 npo6u. [IpaBuibHbIE U HEpaBUIbHBIE IpoOu. CMmeanHas Apo0b, IPeaCTaBIECHNE
CMEIIaHHOM IpOoOH B BUJIE HETIPABUIIHHOM APOOU U BhIIETIEHHUE 11€JI0N YacTH Yncia
13 HeMpaBWIbHOU 1po0u. M300paskenne npodeii ToukaMu Ha YHCIIOBOM TIPSIMOMA
29 OcHoBHoOe cBoicTBO Apobu. Cokpaiienue npobeil. Ilpusenenne npodu Kk HOBOMY
3HameHareno. CpaBHeHHE qpooeit
23 CrnoxeHue W BBIUMTaHUE JpoOel. YMHOXKEHUE M JieleHue ApoOei, B3auMHO-
oOparHsble 1podu. HaxoxxaeHne yacTH 1eJoro U Lenoro mo ero 4acTu
Hecsatuunass 3ammchk apoOeit. I[lpencraBienwe mecaTHYHOW JpoOM B BHIE
2.4 00BIKHOBEHHOI1. 300paskeHne qecaTHUHBIX ApoOel TOUKaMU Ha YUCIIOBOM MPSMOIA.
CpaBHeHUE NECATUIHBIX IPOOEit
25 Apudmerndeckue IeHCTBUSI C NECATUYHBIMU poOsiMu. OKPYTIICHHE JECATUIHBIX
' npoOeit
3 Pemrenne TekCTOBBIX 3a1a4
3.1 Pemenne TekcTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
39 Pemenne noruueckux 3anad. Pemienue 3amau mepeOOpoM BCEX BO3MOMXKHBIX
' BapuaHTOB. Mcrionb30BaHuE MpU PEIICHUH 3a/1a4 TAOJIHI] U CXEM
33 Pemenue 3amau, cogepxKaiyx 3aBUCUMOCTH, CBA3BIBAIOINE BEIMUUHBI: CKOPOCTb,

BpeMsI, PaCCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCTh. EUHUIIBI M3MEpEHHUs: MacChl,




o0bEMa, IeHbI, PACCTOSHUS, BPEMEHH, CKOpocTU. CBS3b MEXIy €IWHULIAMU
U3MEpEHUS KaX/101 BEJINYMHBI
3.4 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBnenue JaHHBIX B BUJE TAOJIUII, CTOIOYATHIX AUArPaMM
4 Harmsinaas reomerpus
Harnsneie npencrasienus o GUrypax Ha INIOCKOCTH: TOYKA, MPsiMasi, OTPE3O0K, JIyd,
4.1 YroJ1, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YToJ1. [Ipsimoii, ocTpbIit, Tymoit
U Pa3BEPHYTHIN YIIbI
49 JlivHa oTpe3ka, METpUYecKHe €IUHUIbI JIUHBL J[TuHA JTOMaHOH, NEepUMETp
MHOIOYyrojbHuKa. M3MepeHue u nocTpoeHre yriioB ¢ IOMOIIbIO TPAaHCIOPTHPA
43 Harnsagnele npenacraBineHuss O @urypax Ha IUIOCKOCTH: MHOTOYIOJIbHUK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O paBEHCTBE QUTYD
N3o6paxenue ¢uryp, B TOM uyucie Ha kiueryatod Oymare. Iloctpoenue
4.4 KOHUrypanuii U3 4acteil nmpsMon, OKPYKHOCTH Ha HETMHOBAHHOW M KJIETYATOU
Oymare. Mcrionb30BaHue CBOMCTB CTOPOH M YTJIOB MPSMOYTOJbHUKA, KBaJIpaTa
[Inomans  OpsAMOYTONbHHUKA M MHOTOYTOJIBHUKOB,  COCTaBICHHBIX W3
4.5 NPSIMOYTOJIBHUKOB, B TOM 4HUClIe (QUTyp, W300pakEHHBIX Ha KJIeT4aToW Oymare.
Eunuib1 u3smepenus miomnaim
Harnsgaeie npeacraBieHUss O MPOCTPAHCTBEHHBIX (GUTYpax: MPSMOYTOJbHBIN
16 napajuiesienunen, — Ky0,  MHOTOrpaHHHKH.  V3oOpakeHue  mpoCTEHIIMX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. Cosnanue Mopeneit
MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTUX MaTePUaIOB)
4.7 O0BEM NpsIMOYTOJIBLHOTO Napajienenunesa, kyoa. Equauibl n3mMepenus oobéMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 HatypanbHble uyncna
Apudmernueckne AEWCTBUS C MHOTO3HAYHBIMHM HATypalbHBIMU YHMCIAMH.
11 YucnoBble  BbIpaXEHHS, TMOPSAOK  JIEHCTBUM, HCIONb30BAaHHE  CKOOOK.
Hcnonp30BaHue IpU  BBIUKCICHMSX IEPEMECTUTEIBHOTO M COYETATEIBHOTO
CBOICTB CJI0’KE€HUSI 1 YMHOXKEHHUS, PACIIPEIETUTENbHOTO CBOWCTBAa YMHOKEHHUSI
1.2 OxkpyrieHne HaTypalbHbBIX YHCE
13 JlenuTenu ¥ KpaTHbIE YUCIia, HAMOOBIINI OO TeTUTeNh U HAUMEHbIIIee o01ee
KpaTHoe. J[eTuMOoCcTh CyMMBI M IPOU3BEICHUS
14 Jlenenue ¢ ocratkoM
2 Hpobu
21 OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalieHue apoOei.
CpaBHeHue U ynopsgounBaHue apooeit
29 Pemenne 3a1au Ha HAXOXKAEHUE YaCTH OT LEJIOTO U LIEJIOTO 1o ero yacTu. JlpoOHoe
YHCIIO KaK Pe3yJabTaT JIeJICHHs
23 [IpencraBnenue necATHUHON ApoOH B BUE OOBIKHOBEHHOH IpOOU U BOZMOKHOCTh
MpeJICTaBICHHsI OOBIKHOBEHHOM IpOOH B BHUJIE AECSITUYHOM
24 JecsaTnunbie 1poOU U MeTpUUeckas cucremMa Mep. ApudMeTuuecKue IeHCTBUS U

YHCJIOBBIC BHIPAKCHUS C OOBIKHOBEHHBIMH U JACCATHYHBIMU I[pO6HMPI




OtHomienue. Jlenenne B JaHHOM OTHOmIeHMH. Macmrad, mponopius.

2:5 [IpuMeHeHne nponopuuii IPU PELICHUN 3a1a4
[lonsiTne npoueHra. BrluncieHne npoueHTa OT BEIMYMHBI M BEIMYMHBI 1O €€
2.6 IPOLIEHTY. BbIpa’keHne MpOLIEHTOB AECATUYHBIMU JIpoOsimu. Pemenue 3amad Ha
IPOLEHTHI. BbIpaxkeHre OTHOLIEHUS BEJIMYUH B MPOLIEHTAX
3 [TosnoxxuTenpHble U OTPULIATEIbHBIE YHCIIA
[lonoxurenpHple U oTpuuaTenbHble uucia. Llensle umcna. Mopayne 4wmcia,
3.1 reoMeTpuyYecKasl HHTepuperanus MoAyids uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM npsAMoil. YncnoBslie npoMexxyTKkU. CpaBHEHUE Uncen
3.2 Apudmernueckue IeHCTBHS C TIOJI0KHUTEIBHBIMUA U OTPULIATEILHBIMHU YUCIIAMH
[IpsimoyronbHass cucrteMa KOOPAMHAT Ha IUIOCKOCTH. KoOpAuHATBI TOYKM Ha
3.3 IUTOCKOCTH, abcmmcca u opauHara. [loctpoenne Touek u Gpuryp Ha KOOpAUHATHON
IUIOCKOCTH
4 byKBEHHBIE BBIDAKEHUS
[Tpumenenue OyKB Ui 3allUCH MAaTeMaTHMYECKUX BBIPQKEHUH M INpeIIoKEeHUH.
4.1 CpoiicTBa apudmernueckux neHCTBHN. ByKBEHHBIE BBIPOKEHHS M YHUCIOBBIE
IIOJICTAHOBKHU. byKBEHHBIE PABEHCTBA, HAX0XKJACHUE HEU3BECTHOIO KOMIIOHEHTA
492 ®dopmyiibl, GopMyIbl IEPUMETPA U ILIOLIAU NPAMOYTOJIbHUKA, KBaJlpaTa, 00bEMa
napajuiesenunena u Kkyoa
5 Pemenue TekcToBbIX 3a/1a4
5.1 Pemienue TekCcTOBBIX 33Ja4 apU(METUYECKHM CIIOCOOOM
59 Pemenne normyeckux 3agay. PemeHue 3amad mepeOOpoM BCEX BO3MOXKHBIX
BapHaHTOB
Pemenue 3anay, conepkaiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTb,
53 BpEMsI, pPacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTD, ITPOU3BOUTEIIBHOCTD, BPEMS,
00BEM palboThl. EAMHMIIBI H3MEpeHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTH. CBsA3b MEXAY €IMHULIAMU U3MEPEHMSI KaKIOW BETUUHHBI
54 Pemenne 3amad, cBA3aHHBIX C OTHOUIEHMEM, NPONOPLHMOHAIBHOCTBIO BEJINYMH,
IIPOLIEHTaMH; pElIeHHE OCHOBHBIX 3aJ1a4 Ha APOOU U MPOLEHTHI
55 Onenka W NPUKWIKE, OKPYIVIEHHE pesyibTara. CocraBieHne OYKBEHHBIX
BBIPAKEHU 110 YCIOBHIO 33/1a4H.
56 [IpencraBnenre JaHHBIX C MoMouIblo Tabiaui u jguarpamMM. CromGuaTbie
quarpammbl. YTeHHe KpyroBbIX Juarpamm
6 Harnsnnas reomerpus
6.1 Touka, nmpsimasi, OTpE30K, J1y4, YroJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEX YT OJIbHUK,
TPEYTrOJIbHUK, OKPYKHOCTH, KPYT
6.2 B3aumHoe pacnonoxeHue IByX MPSMBIX Ha IUIOCKOCTH, MapajuleNibHbIE MPSMBbIE,
NEPIEHIUKYIIIPHBIE TPSIMbIE
6.3 N3mepenune paCCTOHHHﬁZu MEXY BYMS TOUKaMH, OT TOYKU A0 NPAMOH, JUIMHA
MaplIpyTa Ha KBaJpaTHOU CeTKe
6.4 W3mepenne u MoCcTpOCHHE YIIIOB ¢ TTIOMOIIBIO TPAHCTIOPTUPA
65 Buzasl TpeyroabHUKOB: OCTPOYIOJIBHBIM, IPSMOYIOJIBHBIA, TYIOYTOJIbHBIM,
paBHOOEAPEHHBIN, PABHOCTOPOHHUI
6.6 UYetpipéxyrosnbHUK. [IpAMOyroibHUK, KBaapaT: UCIOJIb30BaHUE CBOMCTB CTOPOH,

YIJIOB, AMAaroHauneiu




MN3o0paxkeHne TeoMeTpuyeckux (Quryp Ha HEJIMHOBAHHOM Oymare ¢

6.7 UCTIOJIb30BaHUEM IIUPKYJIS, TUHEHKH, YrOJIbHUKA, TpaHcnoptupa. [locTtpoenus Ha
KJIeT4aTou Oymare

6.8 [TepumeTp MHOTOYTOJIbHHKA

6.9 [Tonstne tuomaan (GUrypbl, emuHUIBI U3MepeHus twiomann. [IpubmmkénHoe

' U3MEpEHHe IO U GUryp, B TOM YHCIIE Ha KBaIPATHOM CeTKe

6.10 [IpubamxEHHOE U3MEPEHNE JJIMHBI OKPYKHOCTH, TUIOIIAIU Kpyra

6.11 CummeTpusi: IeHTpalibHast, OceBasg U 3epKaibHas. [locTpoeHHe CHMMETPHUYHBIX
¢duryp
Harnsanele npenctaBieHUs O MPOCTPAHCTBEHHBIX (HUrypax: Mapajuiesenune],
Ky0, mpu3Ma, NUpaMuaa, KOHYC, MHIWHAp, Imap u cdepa. H3oOpaxkeHue

6.12 poCTpaHCTBEHHBIX (uryp. [Ipumeps! pa3BEPTOK MHOTOIPAaHHHUKOB, IMIIMHAPA H
koHyca. Cozmanue mMojeneld MpoCcTPaHCTBEHHBIX (puryp (u3 Oymaru, mpoBOJIOKH,
IUTACTHIIMHA U IPYTHX MaTE€pPHajIoB)

6.13 [Tonsitne 00bEMa, eauHUIBI U3MEpeHHs 00béMa. OO0BEM TMPSIMOYTOILHOTO

mapaJuiCJICIiIcaa, KY6a




