Ipuio:xxkenne 5
®enepanbHas padoyasi NporpaMMa 1o y4eO0HoOMy npeamery
"MaremaTuka"

®depnepanbHas padodas mporpamMma o yaeonomy npeamery "Matematuka" (0a30BbIi ypOBEHB) (J1ajiee
COOTBETCTBEHHO - MpOrpaMma II0 MaTeMaThKe, MaTeMaTHKa) BKIIOYACT TMOSCHUTEIbHYIO 3aIHCKY,
cojiep)KaHue 00y4eHUs, INITAHUPYEMbIC PE3yJIbTaThl OCBOCHUS IIPOTPAMMBI IO MAaTEMAaTHKE.

[TOACHUTEJIbHA A 3AIINCKA

[TpropuTeTHBIMH LIETSIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCA:

. IpoAoIDKEeHHE (HOPMUPOBAHHMS OCHOBHBIX MaTEMaTHUECKUX MOHATHUH (YUCIIO, BEIUYMHA,
reoMeTpuueckas ¢urypa), o0ecrneuuBarOIUX MPEeMCTBEHHOCTh U MEPCHEKTUBHOCTh MAaT€MaTHYeCKOTro
00pa3oBaHUs 00YJaAIOLTIXCS;

. pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH 00ydYarommxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUHN, HHTEPECA K U3yUEHUIO MaTEMaTHKU;

. nojiBe/ieHue OOydaroluXcss Ha JOCTYIMHOM JiJIi HUX YPOBHE K OCO3HAHHUIO B3aHMMOCBS3U
MaTEMaTHKU U OKPY’KaIOILEro MUPa;

. dbopmupoBanue GyHKIMOHAIBHOW MaTEeMaTUYECKOW TI'pPaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTU4eCcKrue OOBEKTHl B PEATbHBIX KU3HCHHBIX CHUTYAIUsAX, MPUMEHSTh OCBOCHHBIC YMEHUS IS
pelieHus: NTPaKTUKO-OPUEHTHUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATh NOJYUYEHHBIE PE3YJIbTATHI U OLIEHUBATh UX
Ha COOTBETCTBHE NMPAKTUYECKON CUTYALIUH.

OcHOBHBIE JIMHMU COJIEP)KaHHUA Kypca MaTeMaTuKu B 5—6 kiaccax — apudmeruyeckas u
reoMeTpuyecKas, KOTOpbIE Pa3BUBAIOTCS NapalieIbHO, KaXJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM,
OJIHAKO, HE HE3aBHUCHMMO OJHA OT JPYyrod, a B TECHOM KOHTaKT€ M B3auMmojaeucTBuu. Takxke B Kypce
MaTEeMaTHKH MPOUCXOAUT 3HAKOMCTBO C DJIEMEHTAMH alTreOphl U ONMUCATEIHHON CTATHCTUKY.

Wzydenue apudmMerndeckoro Marepuaiga HAUMHAETCS CO CHCTEMAaTH3allMd M PAa3BUTHS 3HAHWUHA O
HATYpaJbHBIX UHWCIIAX, T[IOJIyYEHHBIX Ha YPOBHE HadalbHOro oOmero oOpa3zoBanus. Ilpum 3TOM
COBEpIICHCTBOBAHNE BBIYUCIUTEIHLHOW TEXHUKM U (QOPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHHUN
COYETAeTCs C Pa3BUTHUEM BBIYMCIUTENBHON KYJIBTYpBl, B YACTHOCTH C OOy4Y€HHEM MpPOCTEHIINM IpuéMam
MPUKHUJIKK U OLEHKH pe3yJbTaTOB BbIYMCIECHUN. 3yueHne HaTypalbHBIX YUCeN MPOAOKaeTcs B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU TTOHSATUSMHA TEOPHUH JIETUMOCTH.

Hauano u3ydenuss 0ObIKHOBEHHBIX U JIECATUYHBIX JIPOOEi OTHECEHO K 5 Kilaccy. DTO MepBbIii 3Tall B
OCBOEHUU J1po0el, Korja MpPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMM HJESMH, MOHATUSAMHU TeMbl. llpu sToM
paccMOTpeHHe OOBIKHOBEHHBIX JIpoOel B MOJHOM 00BbEME MPEIIECTBYET U3YUEHHIO JIECATHUUHBIX JPOOEH,
YTO IIeJIECO00Pa3HO C TOYKH 3PEHUS JIOTUKU H3JI0KEHUS YHUCIOBOM JIMHUM, KOT/a MpaBWiIa JCUCTBUHN C
JECSITUUHBIMH JIPOOSIMU MOXKHO OOOCHOBATh Y€ HM3BECTHBIMU AJITOPUTMAMU BBIMOJTHEHUS JEHCTBUM C
OOBIKHOBEHHBIMH APOOSMHU. 3HAKOMCTBO C JIECATUYHBIMU IPOOSIMH PACIIHPUT BO3ZMOKHOCTH ISl TOHUMAHUS
00y4arolUMHUCs TPUKIAAHOTO TPUMEHEHUS HOBOHM 3amucu TpU W3YYEeHUU JPYTUX MPEIMETOB U TMpHU
MIPaKTUYECKOM Hcmob3oBaHuu. K 6 kiaccy oTHECEH BTOpOM ATam B M3y4eHUHU JApoOeH, /i€ MPOUCXOAUT
COBEpIICHCTBOBAHNE HABLIKOB CPaBHEHUS M MpeoOpa3zoBaHUs ApoOel, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHWUKH BBIYUCIICHHM, B TOM YHUCJIE 3HAYCHHWH BBIPAXCHHUH, COACpKAIIUX W
OOBIKHOBEHHBIC, U JIECATUYHBIE JPOOU, YCTAHOBJIIEHHE CBA3EH MEXIY HHMH, PAacCCMOTpEHHE MNpPUEMOB
pelieHus 3a1a4 Ha Apodu. B Havane 6 kiacca mporcXoaUT 3HAKOMCTBO € MTOHITHEM IMPOLICHTA.

Oco0eHHOCTBIO U3YYEHHUS TOJOKUTEIBHBIX W OTPHUIATEIBHBIX YHCEN SBISETCS TO, YTO OHHU TAKXKe
MOTYT PacCMaTpUBAThCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havasne uzydeHus: Tembl «llooxurenbHbie u
OTpULIATENIbHBIE 4MCIIa» BblaenseTcs mnoarema «llenble wucna», B paMkKax KOTOPOM 3HAKOMCTBO C
OTPHUIIATEILHBIMU YHCIIAMU U ICHCTBUSMH C MTOJIOKUTEITLHBIMU U OTPUIIATEILHBIMHI YUCIIAMH MTPOUCXOIUT Ha
OCHOBE COJIEPXKATEIbHOI0 MOAX0Ja. DTO MO3BOJIIET HAa JOCTYIMHOM YPOBHE IMO3HAKOMHTH OOYyYaroIIUXcs
MPAKTUYECKH CO BCEMU OCHOBHBIMHU MTOHATHSMHU TEMBI, B TOM YHCJIE U C TIPABHJIAMH 3HAKOB TIPH BBHITOTHEHUH
apudmernueckux neicTBuil. M3yueHne parioHaIbHBIX YUCEN HA 3TOM HE 3aKOHUYUTCS, a OyJEeT MPOIOIKEHO
B Kypce airedpsl 7 Kiacca.

[Tpu 0O0y4yeHHH peIeHHI0 TEKCTOBBIX 3a/1a4 B 5—6 Ki1accax MCIOIb3YIOTCS apu(MEeTHIECKUE TPUEMBI
pemienus. [Ipu oTpaboTke BHIYMCIUTENBHBIX HAaBBIKOB B 5—6 Kjlaccax paccMaTpUBaIOTCS TEKCTOBbBIE 33/1a4U



CIIEYIOIIMX BUIOB: 33aJlaul Ha JBM)KEHUE, HA YacTH, Ha MOKYIKH, HAa paboTy U MPOU3BOAUTEIHHOCTh, HA
NPOIEHThI, HA OTHOWICHUA M mponopiuu. OOydarouiyecs 3HAKOMATCS C NPUEMAMU PELICHUS 3aaady
nepedopoM BO3MOXKHBIX BApUAHTOB, ydaTcs paboTaTh ¢ MHGOpMAaIUeH, mpeacTaBIeHHoN B (hopme Tadmil
WIN AUarpaMM.

B mporpammMe yuebHOro kypca «MaremaTuka» NpeaycMOTpeHO (pOpMHUPOBAHUE MPOTMEIEBTUYECKUX
anreOpanvecKux npeacraBieHuil. byka kak CMMBOJI HEKOTOPOT'O YKCJIA B 3aBUCUMOCTH OT MAaTEMaTHYECKOTO
KOHTEKCTa BBOAUTCS MOCTENEHHO. byKBeHHas CHMBOJIMKA IIUPOKO UCIIONIB3YETCS MPEKE BCETo AJis 3aliCH
O0IIMX YTBEPKIACHUH U MPEATIOKEHHH, (POPMYJI, B YACTHOCTH I BEIYUCIICHUS] TEOMETPUYECKUX BEJTUYMH, B
KaueCTBE «3aMECTUTEs YHCIa.

B nporpamme yuebHOro Kypca «MaremaTtuka» MpeacTaBieHa Hars{Hasi TeOMETPHs, HalpaBJieHHAs
Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, POCTPAHCTBEHHOIO BOOOPa)KEHUS, U300pa3UTENIbHBIX YMEHHUH. DTO
BO)XHBIM 3Tall B W3Y4YEHUH T'€OMETPHH, KOTOPBI OCYIIECTBISETCS Ha HATJISAHO-TIPAKTHUYECKOM YPOBHE,
OMMpaeTcsl Ha HarisgHO-o0pa3HOe MbIIUIeHHE oOydwarommxcs. bonbiias poiib OTBOAUTCSA MPAKTUYECKOM
JESTeIbHOCTH, OMBITY, IKCIIEPUMEHTY, MOJEIHpoBaHuio. OOydaronirecs 3HAaKOMATCS C T€OMETPHUECKUMHU
¢dburypamu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUITUMHU KOH(PUTYpAIIUIMU, y4aTcsl U300paxarb UX
Ha HEJIMHOBAHHOM M KIleTyaToil Oymare, paccMaTpUBAaIOT MX MPOCTEHIINE CBOWCTBA. B mporecce n3yueHus
HArJIsTHOM TeOMETPHUH 3HAHUS, MOTYUYeHHbIE 00yUYalOIUMUCS Ha YPOBHE HAYaJIbHOTO 0011ero o0pa3oBaHus,
CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo ydyeOHOMY IUlaHy B 5—6 Kijlaccax M3y4aeTcsi MHTeIpPUPOBaHHBIN mpeamer «MaTtemaTtukay,
KOTOPBIN BKJIIOYAET apUPMETHYECKHN MaTephall U HAIJIIHYIO TEOMETPHUIO, a TaKXKe IPOTEICBTHYECKHE
CBEICHHUS U3 aNreOpbl, SJIEMEHTHI JIOTUKU M Hayalla OMHUCaTeIbHONW CTATUCTUKH.

Ha u3yuenue yueOHoro kypca «Maremaruka» orBoautcs 340 yacos: B 5 kinacce — 170 yacos (5 yacoB
B HeJeno), B 6 kimacce — 170 yacoB (5 4acoB B HEZEIIO).

COHAEPXXAHUE OBYYEHUA

5 KJIACC

HarypanbHble uncna u Hynb

Hatypanbnoe uncino. Psan Hatypansabix grcen. Yucio 0. M3o0pakeHne HaTypaIbHBIX YUCeN TOUKaMu
Ha KOOPAMHATHOM (YMCIIOBON) IPSAMOH.

[lo3unmoHHas cucremMa cuyucieHus. PUMckass Hymepalnusi Kak NpUMeEp HEMNO3MLIMOHHOM CHCTEMBbI
cuncieHus. [lecssTuuHas cucremMa CUMCIeHusI.

CpaBHeHHE HATypalbHBIX UMCEN, CPAaBHEHHE HATypallbHBIX 4ucel ¢ HyJIéM. CrmocoObl cpaBHEHUS.
OxpyrieHue HaTypalbHbIX YUCEIL.

CrnosxeHue HaTypaJbHBIX YHCEI, CBOMCTBO HYJIS MPU CIIOKEHUHU. BrIunTaHue Kak JAelicTBre, 00paTHOE
CIIO)KEHHIO. YMHOXEHHE HaTypalbHBIX YMCEN, CBOMCTBA HYJS M €AUHMIIBI IPU YMHOXKEHUH. JleneHue kak
neiictBue, oOpaTHOe YMHOKeHHIO. KOMIOHEHTHl aeHcTBHM, CBs3b Mexay HuMH. IIpoBepka pesynbraTa
apudmernueckoro neiictBus. l[lepemecTuTenbHOE M COUETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUS U
YMHOXXEHUS, paclipeleIuTeIbHOEe CBOMCTBO (3aKOH) YMHOXKEHHUS.

Hcnonp3oBanne OykB s 0003HAYeHHs] HEU3BECTHOTO KOMIIOHEHTa M 3allUCU  CBOMCTB
apu(pMeTHYECKUX ACHCTBHIM.

Jenurenu u KpaTHbIE Yncia, pa3fiokeHne Ha MHOkuTenu. [IpocTeie u coctaBHble uncna. [IpuzHaku
JeInMOoCTH Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CremneHb ¢ HATypaJbHBIM [TOKa3aTeaeM. 3akch Yiciia B BUAE CYMMBI pa3psAHbIX claraeMblX.

UucnoBoe BblpakeHUE. BpluncieHue 3HAYEHM YHCIIOBBIX BBIPAKEHHM, MOPSAIOK BBIMNOJHEHUS
neiictBuil. Mcnonb3oBaHue MpU BBHIYUCICHUSX NEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB)
CIIOKEHMSI U YMHOXKEHMS, PaclpeeIUTENBHOIO CBOMCTBA YMHOKEHUS.

Hpobu

[IpencraBiaenue o ApoOu Kak crocoOe 3armucy 4acTH BelnduHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIe
U HempaBwiIbHbIe Jpobu. CMmemiaHHas OpoOb, MpeACTaBIE€HUE CMEIIaHHOM ApoOu B BHJIE HENMPAaBUIBHOM
IpoOu W BbIIENEHUE IENOW YacTH YHuClia W3 HEMpaBUIbHOM ApoOu. M3o0paxenue npobelt Toukamu Ha
gucnoBoil mpsMoil. OcHOBHOe cBoicTBO apoOu. CokpamieHue apobeit. [IpuBenenue apodM K HOBOMY
3HameHaTenmo. CpaBHEHHE TpoOei.

CrnoxeHue W BBIYMTaHUE JpoOeld. YMHOXXEHHE M JelieHHe apoOeil, B3aUMHO OOpaTHBIE APOOH.
HaxoxeHne 4acTu 1enoro u 1ejioro Mo ero 4acTu.



Hecsatnunas 3ammch npoOeid. IlpencraBienne necaTUdHON JApoOM B BHAEC OOBIKHOBEHHOM.
N300pakeHne NecATHYHBIX ApoOei ToukaMu Ha YMCI0BOM npsiMoii. CpaBHEHHE AECATUYHBIX IPOOCH.

Apudmerndeckue 1eUCTBUSA C ACCATUIHBIME IpoOsMu. OKpYTIeHUE AECITUIHBIX IPOOCH.

Pemienne TeKCTOBBIX 3a1a4

Pemenne TekCTOBBIX 3ajau apudmerndeckuM crocobom. Pemenue normueckux 3anad. Pemenue
3a7a4 1epebopoM BceX BO3ZMOKHBIX BApHAHTOB. VCroabp30BaHKE TIPU PEIICHUH 3a/1a4 TaOJIHII U CXEM.

Pemenne 3amay, copepKallMX 3aBHCHMOCTH, CBSI3bIBAIOIIME BEIWYMHBL: CKOPOCTh, BpeMd,
paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTh. ENMHUIIBI M3MEpeHus: Macchl, 00bEMa, LEHBI, PacCTOSHUS,
BPEMEHHU, CKOPOCTU. CBA3b MEKIY €AMHUIIAMH NU3MEPEHUS KaX 101 BEINYUHBI.

Pemenune ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne naHHBIX B BUJE TAOJIULL, CTOIOYATHIX JUATPAMM.

Harnsanas reomerpus

Harmnsiiuele npencraBieHus o GUrypax Ha INIOCKOCTH: TOUYKA, IpsAMasi, OTPE30K, JIyd, YyroJj, JOMaHasl,
MHOI'OYT'OJIbHUK, OKPYKHOCTb, KpyT. YT0JI. IIpsSMO#, OCTpBI, TynOi U pa3BEPHYTHIN YIJIBL.

JlinHa OTpe3ka, METpPUYECKHE €IUHULBI JUIMHBL. JUJIMHA JIOMAaHOH, IEPUMETP MHOIOYT'OJIbHUKA.
N3mepenne 1 NocTpoeHHUeE YIIOB € IIOMOILBIO TPAHCIIOPTUPA.

Harnsiiaele npeacrasiaeHust o GUrypax Ha IUIOCKOCTH: MHOT'OYTOJIbHHK, NPSIMOYTOJIbHUK, KBaJapar,
TPEYTOJILHUK, O PaBEHCTBE (pUTyYD.

N300paxkenue Guryp, B TOM yucie Ha kinerdyaroil Oymare. [loctpoenue koHGUrypanuii u3 vactei
IPsIMON, OKPY>KHOCTH Ha HEJIMHOBAHHOM W kierdyarodl Oymare. Vcnosib30BaHHE CBOWCTB CTOPOH M YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa.

[Tnomanp NpsAMOYrojabHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX U3 NPSAMOYTOJbHUKOB, B TOM UUCIIE
¢buryp, n300paxEHHBIX Ha KiaeTyaToil Oymare. EnuHuUIBI H3MepeHUs II0IAIH.

Harnsanuele npeacraBiaeHus 0 NIPOCTPAaHCTBEHHBIX (PUrypax: MPSIMOYTOJIbHBIN Mapaenenumnes, Kyo,
MHOTrOrpaHHUKH. V300pa’keHre NpOoCTeHIIMX MHOTOrpaHHUKOB. Pa3BépTku kyba M napaienenunena.
Coznanue Mojeneil MHOTOTPaHHUKOB (M3 OyMaru, NpOBOJIOKH, IJIACTUIIMHA U IPYTHUX MaTEpUasoB).

O0BEM NpsAMOYToapHOrO Napaenenunena, kyoa. Enuauibl namMepenns oobeéMma.

6 KIIACC

Harypanbnsle uncia

Apudmerndeckue IeHCTBUS ¢ MHOTO3HAUHBIMU HATypaJbHBIMU YMCIaMHU. UHCIOBBIE BBIpa)KEHUS,
MOPSAJIOK JIeUCTBUM, MCIIONb30BaHHE CKOOOK. Vcmonb30BaHME MpU BBIUMCICHUSIX NEPEMECTHUTENBHOTO U
COUETATEIbHOIO CBOMCTB CJOXKEHUS M YMHOXKXEHHS, PpaCHpPEIEIUTEIbHOIO CBOMCTBA YMHOXCHMS.
OxpyrieHne HaTypalbHbIX YHCEIL.

Jlenutenu W KpaTHbIE 4YMCIA, HAUOONBIIMM OOIIMI JenuTeNs W HauMeHbllee o0Ilee KpaTHOE.
JlenuMocCTb CyMMBI U IPOU3BEIeHUS. JleneHne ¢ ocTaTKoM.

Hpobu

OObIKHOBEHHas: /1po0Ob, OCHOBHOE CBOWCTBO JpoOu, cokpaimieHue jpobeil. CpaBHeHue H
ynopsaounBanue ipooeil. Perenue 3ajau Ha HaX0XkJI€HHE YaCTH OT LIEJIOT0 U LIEJIOTo Mo ero yacTu. J[pobHoe
YUCJIO Kak pe3ynbTaT aeneHus. [lpencraBieHue necaTUdHOM IpoOW B BHUAEC OOBIKHOBEHHOW IpoOH U
BO3MOYKHOCTh TIPE/ICTaBIEHUs] OOBIKHOBEHHOW JApoOM B BHJe JeciaTHUYHOH. [lecatuunble apoOu u
MeTpuuecKas cucrtema mep. ApupMeTHYecKHe IEeHUCTBUS U YUCIIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH U
JEeCATUYHBIMU JPOOSIMHU.

OtHowuenue. JleneHue B JaHHOM oTHoweHUH. Maciita0, nponopuus. [Ipumenenre nponopiuii npu
pelIeHnN 3a1au.

[TonsiTue mpoueHTa. Bordrcnenue npouenTa oT BEIMYUHbBI U BETMYUHBI 110 €€ IPOLEeHTY. BeipaxeHue
MPOIIEHTOB JECATHYHBIMU JApoOsiMH. Perienue 3ajad Ha MpOLEHTHI. BblpakeHue OTHOLIEHHS BEIMYUH B
MPOLIEHTAX.

[Tono>xurenbHBIE M OTPULIATENIBHBIE YHCTIA

[TonoxxurenbHble U OTpULaTeNbHbIe 4YHcha. llenbie uynmcna. Mopaynp uucnia, reoMeTpuueckas
UHTepHpeTanus Moayis uynucia. M3o0pakeHune yrcen Ha KOOPAUHATHON mpsiMod. YUCIOBBIE MPOMEXKYTKH.
CpaBHeHue yucen. ApupMerniyeckue AeHCTBH ¢ TIOJI0KHUTEIbHBIMUA U OTPULIATEIIbHBIMU YUCIIAMH.

[IpsitmoyTonbHas cucTeMa KOOpAKWHAT Ha MIocKocTH. KoopArHATHI TOUKM Ha MIIOCKOCTH, abcuucca u
opauHaTta. [Toctpoenue Touek u puryp Ha KOOPAMHATHON IIIOCKOCTH.

bykBeHHbIE BhIpaKEHUS



[Ipumenenue OYKB Jid 3alMCH  MAaTeMAaTHYECKUX BBIPAKCHHH U TpemiokeHuil. CBoiicTBa
apupMeTHuecKuX AeWcTBUI. ByKkBeHHBIE BBIpRKEHUS M UYUCIIOBBIC MOACTAaHOBKH. ByKBEeHHBIE paBEHCTBA,
HaXO0XJ/IEHUE HEU3BECTHOro KOMIOHeHTa. PopMmyiibl, GOpMyIbl EPUMETpa U IUIOIMIAAN MPSIMOYTOJIbHHKA,
KBajJpara, 00bEMa napasienenumnena u Kyoa.

Pemenune TekcToBBIX 3a7a4

Pemienne TeKCTOBBIX 3agad apu(PMETHUECKUM crocoboM. Pemenue nmormueckux 3aaad. Pemenue
3aj1a4 nepebopoM BCeX BO3MOMKHBIX BApHUAHTOB.

Pemenne 3amau, coaepkammx 3aBHUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMUYMHBI: CKOpPOCTb, BpeEMS,
paccrosiHue, IIeHa, KOJIWYEeCTBO, CTOMMOCTb, MPOM3BOAUTEIHHOCTh, BpeMs, 00BEM paboThl. EnuHuIbI
U3MEpPEHUS: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOpOoCcTU. CBsI3p MEXAYy €IMHHULIAMU HU3MEPEHMUS
Ka)KJ10M BEJTUYMHBI.

Pemenune 3agauy, CBSA3aHHBIX C OTHOLIEHUEM, IPONOPLUOHAIBHOCTHIO BEIMYUH, IPOLEHTAMY;
pelIeHre OCHOBHBIX 3a1a4 Ha ApoOU U TPOICHTHI.

OrneHka ¥ MPUKUIKA, OKpyrieHue pe3yibrara. CocTraBieHne OYKBEHHBIX BBIPAKEHHH IO yCIOBHUIO
3a/1a4u.

[IpencraBineHre AaHHBIX C MOMOLIBIO Tabauy U auarpamM. Cros0uarble AuarpamMMmbl: YTEHUE U
MOCTpoeHue. YTeHHe KpyroBbIX AHarpamMMm.

Harnsanas reomerpus

Harnsigasie npencrasieHus o purypax Ha MIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, JIyd, Yyrol, JoMaHasl,
MHOT'OYT'OJIbHUK, YEThIPEXYTOJbHUK, TPEYTOJIbHUK, OKPY’KHOCTb, KPYT.

B3anMHoOe pacnosnokeHne JByX MpsIMbIX HA IJIOCKOCTH, Mapajule/IbHbIE IPSIMbIE, IEPIECHANKYISIPHBIC
npsmble. M3MepeHue paccTosiHUI: MeXay ABYMsI TOUKaMHu, OT TOYKM 10 MHPSMOH, JJMHA MapuipyTa Ha
KBaJpAaTHOMN CETKE.

W3mepeHue u oCTpoeHHE YIIIOB C IOMOIIbIO TPaHCTIOPTUPA. BUJIbI TpEyTroJIbHUKOB: OCTPOYTOJIbHBIH,
MPSIMOYTOJbHBINA, TYIMOYTOJbHBIM, paBHOOEAPEHHBIH, PABHOCTOPOHHHHA. UYeThIpEXYTONbHUK, MPUMEPHI
YeThIPEXYTOJbHUKOB. [IpAMOYrojabHUK, KBaJpaT: HCIOJIb30BaHUE CBOICTB CTOPOH, YIJIOB, JAMAroHajei.
N3o0paxenune reomeTpuyeckux (Uryp Ha HETMHOBAHHON Oymare ¢ MCIOJb30BAaHHEM ITUPKYJIS, JTHMHEUKH,
yToJIbHUKA, TpaHcnopTupa. [loctpoenns Ha KineT4aToil Oymare.

[lepumerp ™HoOroyronpHuka. I[lonsTue momamu QUrypbl, EOUHHUIBI HM3MEPEHHUS IUIOIIA[IH.
[TpubnmxEHHOE N3MepeHue rouaau GUryp, B TOM 4Mcie Ha KBaapaTHoi ceTke. [IpubmmkEéHHoe n3MepeHue
JUIMHBI OKPY>KHOCTH, IUIOIIAIN KpyTa.

CumMmMeTpus: IIeHTpallbHasA, 0CEBas U 3epKajbHasi CAMMETPHUH.

[TocTpoeHre cUMMETPUYHBIX UTYD.

Harnsannele npencraBieHus O NPOCTPAHCTBEHHBIX (urypax: napauienenunen, kyO, pusma,
NUpaMyU/ia, KOHYC, IMIMHAP, map U cepa. M3o0paxeHne npocTpaHCTBeHHBIX ¢uryp. [Ipumeps! pa3BépTok
MHOTOTPaHHHUKOB, IWIMHApa M KoHyca. Co3naHue Mojened MpOCTPaHCTBEHHbIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, TUTACTUIIMHA U APYTHX MaTepHajoB).

[Tonsitne 06bEMa, eqUHUIIBI U3MepeHus 00béMa. OOBEM MPSMOYTOIHHOTO MapasuIeNienurnea, Kyoa.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbBI VYEBHOI'O KVYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUA

JIMYHOCTHBIE PE3VIJIBTATHI

JlngHOCTHBIE PE3yIBTATHl OCBOCHHS IIPOTPAMMBI Y4eOHOTO Kypca «MaTtemMaTHKa» XapaKTEePU3YIOTCS:

1) maTpuoTHUecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY W HACTOAIMIEMY POCCHHCKONW MAaTeMaTHKH, IEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHUSIM POCCUUCKUX MaTeMaTUKOB M POCCHUHCKOW MAaTeMaTHMYeCKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITHX JOCTIKCHHUH B IPYTUX HAyKaxX M MPUKIAIHBIX cepax;

2) rpakJIaHCKO€ U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBHIO K BBHITIOJITHEHUIO 005I3aHHOCTEN TpakJIaHWHA U PEATM3allid €T0 TpaB, MPeACTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHUU, TPOLIEAYP TPakKIAaHCKOTO
obrmiecTBa (HampuMep, BEIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKIECHUIO STUYECKUX MPOOIeM, CBI3aHHBIX C
MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUN HayKH, OCO3HAHHEM BaXKHOCTH MOPATbHO-ITHUYECKUX TTPUHITUTIOB
B JICATEIBLHOCTH YUEHOTO;

3) Tpy0BOE BOCIIUTAHUE:



YCTAaHOBKOM Ha AaKTHMBHOE YyYacTHE B PEIICHHM MPAKTHYECKMX 3aJad MaTeMaTU4YeCKOU
HaIMpPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTHYECKOr0 00pa30BaHUs HAa MPOTSIKCHUH BCEH MKU3HU IS
yCHemHoi nmpodeccnoHaabHOM ASSITETFHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM WHAMBHUIYAILHONH TpaeKTopuu 0Opa3oBaHUS M JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEIH;

4) 3CTETUYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHUIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUN, YMEHUIO BUJIETh MaTEMAaTUUYE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTU HAYYHOT'O TO3HAHMUS:

OpHEHTAIEeH B JCATETLHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U OOlIecTBa, MOHUMAHUEM MAaTeMAaTUYECKON HayKu Kak
cdepbl YeIOBEUECKON NEATENbHOCTH, ATAaloB €€ pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS IHMBUIM3AINH,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KyJIbTypOM Kak CpEeACTBOM IIO3HAHHUS MUDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIE0BATEIILCKOM JAESITEIIbHOCTH;

6) puznyeckoe BocnuTanue, GOpMUPOBAHHUE KYJIbTYPBI 30POBbS U SMOIIMOHAIBHOTO OJIAr OOy HS:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTHYECKUE 3HAHMS B HMHTEpPECax CBOETO 3J0pPOBbs, BEACHUS
3JI0pOBOr0 00pasa ku3HM (30pOBOE MUTaHKE, COATAaHCUPOBAHHBINA PEXUM 3aHITHIA U OTAbIXA, PEryJspHas
(bu3nyecKas akTHBHOCTH ), COPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHIEM CBOETO IpaBa Ha ONIHOKY
1 TAKOI0 K€ IpaBa APyroro YeluoBeKa;

7) PKOJIOTUYECKOE BOCTTUTAHUE:!

OpHUEeHTAallMel Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM JJIsl pEIIeHUs 3a/1a4 B 00JIaCTU COXPaHHOCTH
OKPY>KaIOIIEeH CPe/Ibl, TUIAHUPOBAHMS TTOCTYIKOB U OIEHKH UX BO3MOXHBIX MMOCIEACTBUH ISl OKPY>KaOIIEH
Cpelbl, 0CO3HAaHUEM TTI00aTBHOI0 XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel X peleHus;

8) amanTanus K U3MEHSIOMIUMCS YCIOBUSM COITUAIIBHOM U PUPOTHOM CPEIb:

FOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEOINPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOJACH,
pHOOpPETaTh B COBMECTHOM JIeATEIbHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIIETEHIIUU U3 OTIbITA IPYTHX;

HE0OXOANMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCIIe (POPMYIHPOBATH UJICU, TTOHSTHUSA,
TUNOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIE PaHEe HEU3BECTHHIX, OCO3HABATH 1€(DULIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlIO, BOCHPHHHUMATH CTPECCOBYIO CHUTYAIIUIO Kak
BBI3OB, TPEOYIONUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JEUCTBUS, (HOPMYyIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAITPEAMETHBIE PE3VYJIbTATHI

[To3HaBaTenbHbIE YHUBEPCANIbHBIE YUeOHbIE AEHCTBUS

ba3oBrle mornueckue AeMCcTBHUS:

. BBISIBJISITH U XapaKTEePU30BaTh CYIIIECTBEHHbBIE TPU3HAKN MaTEMATHUECKUX 00BEKTOB, TOHATUH,
OTHOIIEHUN MEXIYy TMOHSATHUAMH, (POPMYIUPOBATH OMpENETICHUsI MOHSATUHN, YCTaHABIUBATh CYIECTBEHHBIN
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHUS 7151 00OOIIEHHS U CPAaBHEHHSI, KPUTEPHUH MPOBOUMOTO aHAJIH3a;

. BOCIPUHUMATh, (QOPMYJIUPOBAaTh M MpPEOOpa3OBbIBATh CYXKJIEHUSA: YTBEPAUTENbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;
. BBISIBJISITh MaT€MaTHYeCKHMe 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpeuYus B (hakTax,

JAHHBIX, HAOJIONEHUSAX M YTBEPXKACHUSX, Mpe/UlaraTb KPUTEPUHM JJIS BBIABICHHS 3aKOHOMEpPHOCTEH u
MIPOTUBOPEUUI;

. JieNaTh BBIBOJBI C HCIOJIB30BAHHMEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX W WHIYKTHBHBIX
MO3aKJIIOUEHHM, YMO3aKIFOUCHHI IT0 aHAJIOTHH;
2
. pa3buparh 0Ka3aTenbCTBA MATEMATHUECKUX YTBEPKICHHH (TpsiMble U OT MPOTHUBHOTO),

MIPOBOAUTH CaMOCTOSITEIbHO HECJIOKHbIE JI0OKa3aTelbCTBA MaTeMaTH4ecKHX (DaKTOB, BBICTPAUBATh
apryMeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PaCcCy KICHHUS;

. BbIOMpATh crocol pemieHust y4eOHON 3aaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB pEIICHUS,
BbIOMpaTh HanOoJiee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue 1eHCTBUSA:



. HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEI0BATEIbCKHI HHCTPYMEHT IO3HAHUS, (HOPMYIHPOBATH
BOIPOCHI, (pUKCHUpYIOLIHE MPOTUBOPEUNE, MPOOJIeMy, CAMOCTOATENBHO YCTaHABIMBATh UCKOMOE U JIaHHOE,
(bopMHPOBAThH THITOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIHIO, MHCHHE;

. MIPOBOJIUTH 10 CAMOCTOSTEIHLHO COCTABIICHHOMY TJIAHY HECJIOKHBIH KCIIEPUMEHT, HEOOJIbIIIOE
HCCIICIOBAHKE 10 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTEMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEN 00BEKTOB MEXK Ty
co00ii;

. CaMoCTOSITeNIbHO (POpMYJIUPOBaThH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IPOBEAEHHOTO
HAOJIOACHNS, NCCIIEIOBAHMSI, OLIEHUBATD JIOCTOBEPHOCTH MTOJyUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;
. MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIECCa, a TAKKE BbIIBUTaTh MPEINOJIIOKEHUS O €ro

Pa3BUTUU B HOBBIX YCIIOBHUSX.
Pa6ota ¢ nuadopmanueii:

. BBISIBIISAITh HEIOCTATOYHOCTh M W30BITOYHOCTh MH(OPMAIUM, JaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a49u;

. BBIOMpPATh, AaHAJM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM IPE/ICTABIICHUS;

. BbIOMpaTh (opMy MpencTaBieHUs] HHPOPMALUH M WUIIOCTPUPOBATH pELIaeMbIe 3a/auu
CXeMaMH, AuarpaMMaMH, HHOH TpaduKoil U UX KOMOMHAIMSIMU;

. OLIEHUBATh HAAEKHOCTh HMH(POpPMAIMM IO KPUTEPHUSAM, TPEAJIOKCHHBIM YUUTEIIEM WU

chOpMyIIMPOBAHHBIM CAMOCTOSITETIBHO.

KoMMyHUKaTHBHBIE YHUBEPCATIbHBIE YU€OHBIC ICHCTBUS:

. BOCIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBHSIMH M LEISIMU
oOmIeHMSI, ICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOKO TOUYKY 3PCHHS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PeUIeHHs 3a1a4i, KOMMEHTHPOBATh MOJIYYECHHBIN pe3ybTar;

. B XOj€ OOCYXICHHS 3a/laBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOICMBI,
pelaeMoil 3a7auu, BbICKa3bIBaTh MJEU, HAIEJICHHBIE HA MOUCK PEIICHUs, COMOCTABIAThH CBOU CYXKICHHUS C
CYXKJICHUSIMH JIPYTUX YYaCTHUKOB JHajiora, OOHapy>KUBaTh Pa3IM4U€ U CXOJCTBO IMO3HIINI, B KOPPEKTHOM
dbopme hopMyIUpOBaTh pPa3HOTIIACHS, CBOU BO3PAKEHUS;

. MPEACTABIISTh PE3YJIbTaThl PEIICHUs] 3aJa4yd, SKCIEPUMEHTa, WCCIEIOBAaHUsA, IPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHUS C YUETOM 3a/1a4 IPE3CHTAIIMH K OCOOCHHOCTEH ay AUTOPHH;

. MOHUMATh M KCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYyAIbHOW pabOTHI TpH
pelIeHnr yueOHbIX MaTeMaTHYeCKHX 3a/1a4;

. MPUHUMATH II€JIb COBMECTHOM JESATEIbHOCTH, TUIAHHUPOBATh OPTraHU3allMI0 COBMECTHOM
paboThI, pacnpenenaTs BUAbl paboT, JOrOBapuBaTLCS, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOACH;

. y4acTBOBaTh B TPYMNMOBBIX (opmax paboTsl (0OCYKIeHHsS, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBIMOJIHATH CBOIO YaCTh pa0OThI U KOOPIMHUPOBATH CBOU JICUCTBUS C IPYTUMH YWiICHAMU
KOMaH/bl, OIICHMBATh KAa4eCTBO CBOETrO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

PerynsaTuBHbIe yHUBEpCATbHBIC YUEOHbIE TEHCTBUS

Camoopranusanus:

. CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH, aJIFOPUTM peLeHUs 3a/1a4yu (WM €ro 4acTb), BHIOMpATh
COCcO0 pemIeHusi ¢ Y4€TOM HMMEIOIIMXCSl PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M
KOPPEKTUPOBATh BapUaHThI PELIEHUI ¢ y4ETOM HOBOI HHQOpMAIIHIH.

CaMOKOHTPOJIb, SMOLIMOHAIIBHBIN HHTEJIEKT:

. BJIAJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS IIpollecca M pe3ysibTaTa pelIeHHs
MaTeMaTU4YeCKOU 3a/1a4u;
. MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH pELICHUU 3aJa4d, BHOCHTH

KOPPEKTHBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HANJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

. OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JAEATEIbHOCTU IIOCTAaBICHHOM LEIU M YCIOBUSM,
OOBSICHATh TPUYMHBI JOCTMIKEHUS MM HEAOCTIKEHHs LeNH, HAaXOJUTh OIIMOKY, J/JaBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

[MPEAMETHBIE PE3VJIBTATHI



K koHIty 00y4eHus B 5 kacce 00yJaroImuics MOMTydUT CICTYIOIINEe TPEIMETHBIC Pe3yIbTaThl:

Yucna u BBIYUCIICHUS

[lorMaTh ¥ TNPaBUIBHO YyNOTPEOISATh TEPMUHBI, CBS3aHHBIC C HATYPAIBHBIMH YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh W YNOPSJOYMBATH HATypaJibHbIE YHCIIA, CPaBHUBATh B MPOCTEHIIMX CIy4asx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE APOOH.

COOTHOCUTH TOYKY HA KOOPAMHATHOW (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €U YHMCIOM U
n300paxkaTh HATypaJbHbIC YHCIA TOYKAMU Ha KOOPJIMHATHOU (UHUCIOBOM) MPSMOIA.

Brimonusate apudmernyeckue NEHCTBUS C HATypaTbHBIMU YHUCIAMH, C OOBIKHOBEHHBIMH JIPOOSMU B
MPOCTEHIINX CITydasx.

BrInoaHATE TPOBEPKY, MPUKHUIKY PE3yJIbTaTa BEIUUCICHUN.

OKpyriasaTh HATYpaJIbHBIE YHCIIA.

Pemenue TekcToOBBIX 3a/1a4

Pemmars TekcToBbIe 33124 apu(PMETHUYECKUM CIIOCOOOM U C IIOMOIIBI0 OPraHU30BAaHHOTO KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BApUAHTOB.

Pemare 3amgaun, coxep)kalue 3aBHCHUMOCTH, CBSI3BIBAIOIIUE BEJIMYMUHBI: CKOPOCTh, BpeMs,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKueE 3aIIUCH, CXEMbI, TAOIHIIbI, 0003HAUYEHUS MTPU PEIICHUH 3a]ay.

[Tonbp30BaThCst OCHOBHBIMU €IMHHUIIAMU U3MEPEHUS: 1IEHBI, MAaCChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIpXKaTh OJTHU €IMHUIIBI BETUYUHBI Uepe3 ApyTue.

W3BiiekaTh, aHATU3UPOBATh, OIIEHUBATh WH()OPMAIINIO, TIPEJACTABICHHYIO B TA0OIHIIC, HA CTOI0YATON
auarpamMme, MHTEPIPETUPOBATh MPECTaBICHHbIE JaHHbIC, HCIIOIb30BaTh JaHHBIC IPH PEIICHUH 3a]a4.

Harnsanas reomerpus

[Tonb30BaThCs reOMETPUUECKUMH MOHATHSIMH: TOYKA, MPsiMasi, OTPE30K, JIy4, YIoJl, MHOTOYTOJIbHUK,
OKPY’>KHOCTB, KPYT.

[TpuBOIUTE IPUMEPBI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOUTNX POPMY U3yUYEHHBIX TEOMETPUUECKUX
uryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEpPIINHA, CTOPOHA, C MHOTOYTOJIbHUKAMHU:
yroJ, BEpIINHA, CTOPOHA, IUaroHajb, C OKPYKHOCTBIO: PaANYC, TUaMETP, LIEHTP.

N300paxaTh H3yuyeHHBbIE TeOMeTpHYecKHe (QUrypbl Ha HEJIWHOBAHHOW M KIIETYAaTOM Oymare c
TTOMOIIIBIO ITUPKYJISI U TUHEHUKH.

HaxonuTts JJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C IOMOIIBIO INHEUKHU, CTPOUTH OTPE3KHU
3aIaHHOU JUTMHBI, CTPOUTH OKPYKHOCTb 33JJaHHOTO pajuyca.

Hcnonb3o0BaTh CBOICTBA CTOPOH M YIJOB MPSMOYrOJbHUKA, KBajgpaTa M HMX IOCTPOEHUS,
BBIYMCJICHHS TUIOIIA/IN U IEpUMETpa.

BeruncnsaTe mepuMeTp M IUIOMIA[Ah KBajpara, MNPSMOYTOJbHUKA, (UTYp, COCTABIEHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM YHuciie (GUTyp, U300pakEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUUYECKUMH €IMHHUIIAMU H3MEPEHUs JUIMHBI, TUIOLIAJH; BBIPAXaTh
OJIHM €JTMHUIIBI BEJTMYUHBI Yepe3 IPyTHE.

Pacno3naBate mapamienenumnesn, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
M3MEPEHHUS, HAXOAUTh U3MEPEHUs Mapajuiesienumnesaa, Kyoa.

Brerancnate 00béM KyOa, mapasuienienurneia mno 3aJaHHbIM U3MEPEHUsIM, MOJIb30BAThCs €IUHUIIAMU
u3MepeHus o0bEMa.

Pemiate HecnoxxkHbIE 33/1a4U HA U3MEPEHNE TEOMETPUUECKUX BEJIMYUH B MPAKTUYECKUX CUTYyaIUsIX.

K xonIy 00yuenus B 6 kiacce 00yJaronIuiics MOJIYyIUT CICTYIONTHE TPEIMETHBIE PEe3yJIbTATHI:

Yucna v BBIYUCIICHUS

3HaTh W MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TUYHBIMH BHJIAMH YHCENI M CIIOCOOAMH MX 3aIUCH,
MEePEXOIUTH (€CITU 3TO BO3MOKHO) OT OAHON (hOPMBI 3aMKMCH YUCIIa K APYTOil.

CpaBHUBATh W YMOPSAOYMBATH IIEJIbIC YMCIIa, OOBIKHOBEHHBIC M JCCATHYHBIC NPOOU, CpAaBHHBATH
YHUCJIa OJHOTO M Pa3HBIX 3HAKOB.

BrimonHaATe, coueTas yCTHBIE M MTUCbMEHHBIC TPUEMBI, apuPMeTHUUECKre NEHCTBHUS C HATYpPaIbHBIMU
U TENBIMUA YHCIIaMHA, OOBIKHOBEHHBIMU U JIECATUYHBIMHU JPOOSIMH, TTOJOKUTEIHHBIMA U OTPUIIATETHHBIMHU
YUCJIAMH.



BblUMCIAT, 3HAYEHHS YHCIOBBIX BBIPAKEHUHM, BBINOJIHATH INPUKHIKY M OLIEHKY pe3yJbTaTa
BBIYUCIICHUH, BBIMOJHATH NPeoOpa30BaHUS YMCIIOBBIX BBIPAKCHHH HAa OCHOBE CBOMCTB apH(PMETHUECKUX
TIEUCTBUM.

CoOTHOCUTH TOUKY Ha KOOPAMHATHON MPSMO ¢ COOTBETCTBYIOIIUM €/ YHCIIOM M M300pakaTh YHCIIa
TOYKaMH Ha KOOpJUHATHOM IPAMOM, HAXOIUTh MOYJIb YHCJIA.

CoOTHOCUTH TOUKH B IPSIMOYTI'OJIBHOM CHCTEME KOOPAUHAT C KOOPANHATAMH 3TOM TOUKHU.

OKpyIJIATh LIEJble YUCIIA U JECATUYHbIE IPOOU, HAXOUTh IPUOIINKEHUS YHCEIL.

UucnoBble 1 OyKBEHHBIE BBIPAKCHUS

[ToHumaTth n ynorpeOiaTh TEPMHUHBI, CBA3aHHBIE C 3aIIUChIO CTEIICHU YHCIIA, HAXOJUTh KBaJpaT U KyO
YHCJIA, BBIYUCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM, COEPKAILIUX CTEIICHU.

[Tosp30BaThCs MpU3HAKAMU JEIMMOCTH, PACKIIAbIBATE HATYPAJIBHBIEC YHCIIA HA IPOCTHIE MHOKHUTEIH.

[Tonb30BaThcs MacITabOM, COCTABIATh IPONOPLUMU U OTHOLLIEHHUS.

Hcnonb3oBath OYKBBI U1 0003HAYEHUS YUCEN TP 3aIIUCH MATEMAaTHUECKUX BBIPAKEHUH, COCTABIISITh
OyKBEHHBIC BBIpOKEHUS M (POPMYJIbI, HAXOAWUTh 3HAYEHUS OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIIAL
HE00XO0IMMBbI€ TIOJICTAHOBKH U IIPe0Opa30BaHUsL.

Haxonuts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Pemenue TekcTOBBIX 3a1a4

Pemrate MHOTOMIArOBBIE TEKCTOBBIE 33]a9l apU(PMETHYECKIM CIIOCOOOM.

Pemats 3anauu, CBAI3aHHBIE C OTHOLIEHUEM, IPONIOPLUOHAIBHOCTBIO BEJIMYUH, IPOLICHTAMH, PEILIATh
TPHU OCHOBHBIE 33/1a4H HA IPOOU U TIPOLIEHTHI.

Pemars 3agaum, coxep)Kalue 3aBHCHUMOCTH, CBS3BIBAIOIIME BEIMYMHBL. CKOPOCTb, BpeEM,
paccrosiHUE, IeHa, KOJIMYECTBO, CTOMMOCTh, IMPOM3BOJUTEIHHOCTH, BpeMs, OO0BEM pPaOOTHI, HCIIONB3YS
apupMeTHyecKue NeHCTBUSA, OLEHKY, IPUKHUIKY, [10JIb30BaThC €AMHULAMH U3MEPEHUsI COOTBETCTBYIOIIUX
BEJIMYMH.

CoctaBisaTh OyKBEHHbIE BBIPRKEHUS 110 YCIOBUIO 331a4H.

W3Briekaty nH()OpMAIIHIO, IPEACTABICHHYIO B TaOJIMIIAX, HA JTUHCWHOMN, CTOJIOYATON WIIH KPYTrOBOM
auarpamMmax, MHTEpIPETUPOBATh NIPEACTABICHHBIE JAHHBIE, NCII0JIBb30BATh JAHHbIE IIPU PELLIECHUH 3a/1a4.

[IpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAOIHUI, TUHEWHOU U CTOJIOUATON AUArpaMM.

Harnsignas reomerpus

[TpuBOIUTE IPUMEPHI OOBEKTOB OKPYKAIOIIET0 MUPA, UMEIOIINX (POPMY U3YyUEHHBIX T€OMETPUUECKUX
IUIOCKUX U MIPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX M CHMMETPUUHBIX (QUTY.

N300paxaTh ¢ TOMOIIBIO LIUPKYJIS, JIMHEHKH, TPAHCIIOPTHPA HAa HETMHOBAHHOM U KJIeT4aTol Oymare
U3y4YeHHbIE IJIOCKHE TeoMeTpUUecKkre (GUrypbl U KOHPUTypalli, CAMMETPUYHbIE (PUTYPBI.

[Tonb30BaThCcs TEOMETPUUECKUMM TOHSATHSMHU: pPABEHCTBO (UTYp, CHUMMETPHS, HCIOIb30BaTh
TEPMUHOJIOTUIO, CBS3aHHYIO C CHMMETPUEN: OCh CAMMETPHH, LICHTP CUMMETPHUH.

Haxomute BENWYMHBI YIVIOB M3MEPEHHEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIUIBI 3aJaHHON
BEJIMYUHBI, II0JIB30BATLCS IIPU PEILICHUH 3a/1a4 I'PaJyCHOM MEPOU YIJI0B, PACIIO3HABATh HA YepTEkKaX OCTPBIH,
MIPSIMOM, pa3BEPHYTHIN U TYIIOW yTJIBIL.

BbluuciaTe NIMHY JIOMaHOM, NEPUMETP MHOTOYIOJIBHHMKA, I10Jb30BAThCS E€IMHHULIAMH HM3MEPEHUS
JUIVHBI, BEIPAKATh OJHU €IMHUIIbI U3MEPEHUS JJIMHBI Yepe3 IpyTHe.

Haxonuts, ucnomnb3ys 4epTéxRHbIe HHCTPYMEHTHI, PACCTOSHU: MEXIY ABYMs TOUYKaMH, OT TOYKH 0
MIPSIMOM, JUTMHY IIyTH Ha KBaJAPATHON CETKE.

Boruncnare miaomans (Guryp, COCTaBICHHBIX W3 NMPSMOYTOJBHUKOB, MCIOJIb30BaTh pa3z0OHeHHe Ha
MPSIMOYTOJIbHUKY, HAa paBHbIE (UTYPHI, AOCTpaMBaHHE 0 MPSMOYTOJbHUKA, MOJIb30BAaTHCS OCHOBHBIMHU
€AVMHULAMU U3MEPEHMUS IUIOIIAIN, BBIPAXKATh OJHU C€AVHULBI U3MEPEHUS IUIOLIAAN Yepe3 Apyrue.

Pacno3naBath Ha MoOJeNAX M M300paXEHUAX NHUPAMUIY, KOHYC, UWJIMHIP, HCIOIb30BaTh
TEPMUHOJIOTHIO: BepIIKHA, peOpo, rpaHb, OCHOBAHHUE, Pa3BEPTKA.

N3o00pakath Ha KJIeT4aTON Oymare mpsSMOYTOJIbHBIN MapajuieIeTUIIe].

Boruncnars 00bEM NpsIMOYTOIBHOTO Mapaulesenueaa, Kyoa, moab30BaThCsl OCHOBHBIMHU €MHULIAMH
u3MepeHus 00bEMa;

Pemrats HecioKHbBIE 3a/1a4U HA HAXOXKICHUE TEOMETPUYECKUX BEIMYHUH B IIPAKTUYECKUX CUTYaLUSX.



TeMaTHyeckoe IVIAHMPOBaAHUE

5 kJacc

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne HaunmenoBanue pasiaesioB u KoanuectBo yacos o0pa3oBaTe/ibHbIE PeCYpPChI
n/m  TeM NPOrpaMmbl
Bcero K/P np/p
Harypanbnbie uncna. JlelictBus 43 1 bubmuorexa [JOK
C HaTypaJbHbIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. Jluauu 12 ) bubmuorexa [IOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
OObIKHOBEHHEIE IPOOH 48 ! https://m.edscl){).ru/7f413 Ice
Harnsgnas reomerpus. 10 | bubmuorexa [IOK
MHOroyrojapHUKU https://m.edsoo.ru/7f4131ce
flecsmuinisie 1pobi 38 ! ﬁggil/d/ﬁ.eeiliﬁfri/7f4l3 Ice
Harnsannas reomerpus. Tena n 9 1 bubmorexa [IOK
(GUTYpBI B TPOCTPAHCTBE https://m.edsoo.ru/7t4131ce
Hostoperhe i obobuerne 10 2 ﬁggil/d/ﬁ.eeﬁiiﬁ/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 170 5 4
I[MTPOT'PAMME
6 KJacc
DJIeKTpOHHbIe (LM (ppoBbIE)
Ne HaumenoBanue pasaeno u | Koamdecrso yacos o0pa3oBaTe/bHbIE PeCypChl
n/m  Tem NporpaMmbl
Bcero K/P Inp/p
Harypareriie wmcra 30 ! Eﬁg::jl/ﬁéeﬁic.)rENfMM%
Harnsanas reomerpust. 7 bubnnorexa [JOK
[IpsiMbIe Ha TIIOCKOCTH https://m.edsoo.ru/7t414736
Apobu 32 ! ! Eﬁggjl/ﬁiﬁiﬁ/7f414736
Harnsanas reomerpusi. 6 I bubnnoreka [JOK
Cummerpus https://m.edsoo.ru/7f414736
Bripakenus ¢ OykBaMu 6 bubmorexa LIOK
https://m.edsoo.ru/7t414736
Harnsgnas reomerpusi. 14 1 I bubnnoreka [JOK
durypsl Ha MIIOCKOCTH https://m.edsoo.ru/7f414736
ITonoxurenbHbIE U 40 1 bubmunorexa [JOK
OTpHULATEIIbHBIC YUCTIA https://m.edsoo.ru/7t414736




8 [IpencraBnenue JaHHBIX 6 1 bubmmorexa [IOK
https://m.edsoo.ru/7f414736
9 Harnsannas reometpus. 9 1 bu6mmoreka [JOK
Durypsl B MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHme, 06001IeHNE, 20 ) bubmuoreka [JOK
CUCTEMAaTH3ALHA https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB 170 6 5
I1O ITPOTPAMME

[IpoBepsiemble TpeOoBaHUS K pe3yJabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeinbHOU

IIPOrpaMMbl
5 knacc
Kon . .
HpOBEPAEMOTo [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
pesyIbTaTa MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
1 Yucna u BBIYMCICHUS
11 [loHnMaTh W NpaBWIBHO YNOTPEOJATh TEPMHUHBI, CBS3aHHbIE C HATypaJbHBIMU
' YHCIaMU, OOBIKHOBEHHBIMU U IECITHYHBIMHU JIPOOSIMU
10 CpaBHUBaTh M YINOPSIOUYMBATH HAaTypaJlbHbIE YMCIIA, CPABHUBATh B IPOCTEHIINX
cllyyasix OObBIKHOBEHHbIE IpOOH, AECATUYHBIE APOOH
COOTHOCUTH TOUYKY Ha KOOPJAWHATHON (YMCIIOBOI) MPSMOM C COOTBETCTBYIOIIUM €if
1.3 YHCJIOM M U300pakaTh HaTypabHbIE YHCIAa TOYKAMU Ha KOOPJUHATHOMN (UMCIIOBOM)
MPpSAMOit
14 BoinonusaTe  apupMernueckue ACUCTBUS € HAaTypajbHBIMU  YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEHININX CITydasx
1.5 BbINOSHATE IPOBEPKY, IPUKUAKY PE3YJIbTaTa BHIYMCICHUN
1.6 OxpyrisTh HaTypajabHbIC YHCIIA
2 Pemenne TekcTOBBIX 3a7a4
71 Pemate TekcTOBbIE 3ajaud  apU(PMETHYECKHM CHOCOOOM M C  TOMOUIBbIO
' OpPraHM30BaHHOI'0 KOHEYHOTO Mepedopa BceX BO3MOKHBIX BapHAHTOB
29 Pemarp 3amaun, cojeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTH,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
2.3 Hcnonp30BaTh KpaTKHeE 3aMUCH, CXeMbI, TAOIUIIbI, 0003HAUCHHUSI TIPH PEIICHUH 3a/1a4
24 [Tonb30BaTbcs OCHOBHBIMU €IMHUIIAMU H3MEPEHUS: IIEHbI, MacChl, PacCTOSHUS,
BPEMEHM, CKOPOCTH, BBIPAKaTh OJHU €AMHULIBI BEIMYMHBI YEPE3 APYTHE
W3BnekaTh, aHATM3UPOBATh, OLEHUBATh HH(POPMAITUIO, TPEJICTABICHHYIO B TaOIUIIE,
2.5 Ha croi0yatod JauarpaMMe, MHTEPIPETUPOBATH MPEJCTaBICHHbIE JlaHHBIE,
HCII0JIb30BaTh JAHHBIE NIPU PELICHUH 3a/1a4
3 Harnsgnas reomerpus
31 ITosnp30BaThbCA rEOMETPUUECKUMU TOHATUAMU: TOUKA, MpsAMasi, OTPE30K, JIyd, yrod,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT'
39 [TpuBOAUTE IPUMEPHI 0OBEKTOB OKPY’KAIOIIETO MUPA, UMEIOIIUX (POPMY U3YUEHHBIX
reoMeTpUYECKUuX QUryp




Hcnonn3oBaTh TCPMHUHOJIOTUIO, CBA3aHHYHO C YIJIaMU: BCpHIMHA CTOpPOHA; C

33 MHOTOYTOJbHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, IUArOHaJb; C OKPY>KHOCTBIO: PaJNyC,
JTUaAMETP, LICHTP
34 N300paxaTh W3yueHHBIC TeOMETpUUICCKUE (PUTyphl HA HEIMHOBAHHOW M KIIETYATON
' Oymare ¢ TOMOIIBIO IUPKYJIS U JTMHEHKH
35 HaxoauTh mimHBI OTpCSKOlS HEMOCPEICTBEHHBIM U3MEPEHUEM C MOMOILBIO JTMHEUKH,
CTPOUTDH OTPE3KH 33JaHHON JIJTMHBI, CTPOUTH OKPYKHOCTh 33JJAaHHOTO pajuyca
36 Hcnonws3oBath CBOWMCTBA CTOPOH M YIJIOB MPSAMOYTOJbHUKA, KBajpaTa s HX
MOCTPOEHUSI, BRBIYUCIICHUS TJIOMIAAN U IEPUMETPa
Beruucnsate  nmepuMmeTp W IUIOMIAAL  KBajApara, NPSIMOYTOJbHHKA, (QUTYD,
3.7 COCTaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YuCie (GUTYp, M300paXEHHBIX Ha
KJIeT4aTou Oymare
33 [Tonb30BaTbCcs OCHOBHBIMH ~METPUYECKUMH C€AMHHUIIAMU HW3MEPEHHS JJIMHBI,
' IJTIONIA1; BbIPAXKATh OJHUA €IMHUIIBI BEJTUYUHBI Yepe3 APYyrue
3.9 Pacno3naBate mapasuienenunen, KyO, HCIOJB30BaTh TEPMHUHOJOTHUIO: BEPIIMHA,
' pedpo, TpaHb, U3MEPECHHMSI; HAXOIUTh U3MEPCHHUS MMapaJlIelieuIeaa, Kyoa
3.10 Berumcnsate  00BE€M  Kky0a, mMmapauielienuineaa 1o 33aJaHHBIM — HW3MEPEHUSIM,
) MOJIb30BaThCS CIMHUIIAMH H3MEPEHUsT 00bEMa
311 Pemate Hec/OXKHBIE 3aJayd  Ha HW3MEPEHHE TCOMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYAIUSIX
6 kacc
Kon . .
HPOBEPSEMOro [IpoBepsieMbIe IPEIMETHBIC PE3YJIBTAThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
MIpOorpaMMbl OCHOBHOT'O 00IIIeTr0 00pa30oBaHuUs
pe3yJibTaTa
1 Ywncita ¥ BEIYUCICHUS
3HaTh ¥ TOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUAAMH YUCEN U CIIOCO0aMu
1.1 WX 3aIHCH, MEePEXOAUTH (€CIH ATO BO3MOKHO) OT OJHOW (POpPMBI 3allUCU YHUCIIA K
JIpyrou
10 CpaBHUBATH U YIOPSIOUMBATH LIEJIbIE YHCTIa, OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH,
CpPaBHUBAThH YKCJIA OJTHOTO U PAa3HBIX 3HAKOB
BrinonHsaTe, coueTast yCTHbIC U TUChbMEHHBIE MPUEMBI, apuPMETHIECKHE ACHCTBUSA C
1.3 HATypalbHBIMU U IENIBIMH YHCIAMHU, OOBIKHOBEHHBIMU M JACCATUYHBIMU APOOSMU,
MOJIOKUTEILHBIMH M OTPHUIIATSIIbHBIMUA YHUCIIAMH
BrruucnsaTe 3HaAYEHHS YUCIOBBIX BBIPAKEHUH, BBITIOJHATH MPUKHUIKY U OIEHKY
1.4 pe3ynbTata BBIYUCICHUN, BBIMONHITH MPEOOPa30BaHUS YHCIOBBIX BBIPRKCHHUH Ha
OCHOBE CBOMCTB apuU(pMETHUECKUX AEHCTBUN
1.5 OKpyTJIATh [EJbIE YnCTia U IECITHYHBIE APOOH, HAXOAUTH MPUOTMHKSHUS YHCEIT
1.6 COOTHOCHUTH TOYKY Ha KOOPJAWHATHOM MPSIMOM C COOTBETCTBYIOIIMM € YHCIIOM H
' M300pakaTh YMCIIa TOUKAMH Ha KOOPJIMHATHOMN MPSMOil, HAXOUTh MOJYJIb YHCIa
1.7 COOTHOCHUTH TOYKY B MPSIMOYTOJBHON CHCTEME KOOPJIMHAT C KOOPAMHATAMH STOU
TOYKHU
1.8 OKpyTJISTh LIEeTbIe YHCTIa U IECATUYHBIE IPOOH, HAXOIUTh MPUOIIKEHUS YUCE
2 UwucoBble 1 OYKBEHHBIE BBIPAYKESHUS




ITonumares u YHOTpGGHSITL TCPMHHBI, CBA3AHHBIC C 3allMCbIO CTCIICHU YHUCIIA,

2.1 HaxXOAUTh KBaZpaT M KyO 4uWCIa, BBIYMCIATH 3HAUCHMSI UYUCIIOBBIX BBIPAXKEHUH,
COJIepKAIIMX CTEIIEHU
29 [Tonp30BaTbcsd NpHU3HAKaMU JIEIMMOCTH, PacKiaJblBaThb HaTypalbHbIE 4UCIIA Ha
IIPOCTBIE MHOKUTEIH
2.3 ITonp30BaTbes MacITabOM, COCTABIIATh MPONOPLIUU U OTHOLLICHHUSI
Hcnonb3oBare OykBbl Uil OOO3HAYEHMs YHUCEN IPU 3alMCH MaTeMaTHYeCKHX
24 BBIPQ)XEHUH, COCTaBIATH OYKBEHHBIC BBIPAXKECHUS U (POPMYIIBI, HAXOIUTH 3HAYCHUS
OyKBEHHBIX BBIPAXKECHUMN
2.5 HaxonuTte HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenue TekcTOBBIX 3a7a4
3.1 Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33]]a4l apU(PMETHYECKIM CIIOCOO0M
39 Pemarp 3amaum, CBSI3aHHBIE C OTHOLIEHHEM, IPONOPLMOHAIBHOCTHIO BEIMYUH,
' IIPOLIEHTAMU, pelllaTh TPU OCHOBHBIE 3a/1a4M Ha IpOOU U MPOLIEHTHI
Pemarp 3amaum, coneprkaiiyue 3aBUCUMOCTH, CBSI3BIBAIOLIUE BEIUYHMHBI: CKOPOCTb,
33 BpEMsl, pacCTOSHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJAUTEILHOCTD, BpEMS,
00bEM pPabOThl, HUCHONB3Yysd apudmMeTHuecKkue JeHCTBUS, OLEHKY, HNPUKHIKY;
10JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOLIMX BEJIUYHH
34 CocraBiaTh OyKBEHHBIE BBIPAXKEHMSI 110 YCIOBHIO 3a7aun
W3Bnekatp uHGOpMAIHIO, IPEICTABICHHYIO B TaOIUIIAaX, HA JMHEHHOM, CTONOYaTON
3.5 WIA KpPYrOBOM JuarpaMmax, WHTEPIPETUPOBAaTh IPEICTABICHHBIE JaHHBIE,
HCIOJIb30BaTh JaHHbIE IPU PEIICHUH 3aa4
36 [IpencraBnsate uHGOpMANMIO C MOMOLIbIO TaONHML, JIMHEHHOM M crosduaTon
auarpamm
4 Harnsnaas reomerpust
[TpuBOANTE IPHMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX (POPMY H3YUECHHBIX
4.1 TE€OMETPHUECKUX IUIOCKMX U TPOCTPAHCTBEHHBIX (DUTYp, NMpUMEphl PaBHBIX U
CUMMETPUYHBIX QUTyp
N300paxaTh ¢ MOMOIIBIO LUPKYJIS, TUHEWKH, TPAHCIIOPTUPA HAa HEJIMHOBAHHOW U
4.2 KJIeT4aTol Oymare U3yueHHbIE IIOCKHE reoMeTpruiecKre GUrypsl 1 KOHPUryparmH,
CUMMETpPUYHbIE QUTYPBI
[Tonb30BaTbcs T€OMETPUUYECKUMH TOHATHUSMU: PABEHCTBO (QUIYP, CUMMETpPHS;
4.3 HCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHH, LIEHTP
CUMMETpUU
HaxoauTs BeIMYMHBI YIII0B U3MEPEHUEM C TIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
4.4 3a/IaHHOW BEJIMYMHBI, ITOJIB30BATHCS MIPU PELICHUH 3a]a4 IpajyCHON MEpOM YTJIOB,
pacro3HaBaTh Ha Y€PTEKaX OCTPBIN, IIPSIMOU, pa3BEPHYTHIN U TYIION YIJIbI
45 BbruncnaTe JUIMHY JTOMaHOM, IEPUMETP MHOTOYTOJIBHUKA, IT0JIB30BAThCS €INHULIAMU
M3MEpEeHUs AJTNHBI, BRIpaXXaTh OJHU €IUHUIIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue
16 Haxomuth, wucnonb3ys qepT§>1<Hme WHCTPYMEHTBI, PaCCTOAHWA: MEKIY ABYMd
TOYKaMHM, OT TOUKH JI0 NPSMOM, JUIMHY ITyTH Ha KBaJAPAaTHOU CETKE
Boruucnare miomans Guryp, COCTaBIEHHBIX M3 MPSIMOYTOJIbHUKOB, UCIOIb30BATh
47 pazbueHne Ha MPSIMOYTOJIBHMKH, Ha paBHble (QUIYpbl, JIOCTpauBaHuE J10
MIPSIMOYTOJIbHHMKA, IOJIb30BAThCS OCHOBHBIMHM E€AMHMIIAMU M3MEPEHMs IUIOIIA]H,
BBIpaXKaTh OJTHU €IMHUIIBI N3MEPEHUS IUIOIIAIU Yepe3 ApyTue
48 PacrioznaBate Ha MoOZENSIX M H300paKEHUSAX NUPAMUIY, KOHYC, LMIUHAD,

HCIIOJIb30BAaTh TCPMHUHOJIOTHIO: BEPIIIMHA, pe6po, I'paHb, OCHOBAHHC, pa3BépTKa




Kon

4.9 N300pakaTh Ha KJIeT4aToi Oymare nmpsMOYTOJIbHbIHN Mapasuienenunes

410 Bobraucnare 00bEM  IPSIMOYTOJIBHOTO _Tapanienenunesa, Ky0a, IOJIb30BaThCA
OCHOBHBIMH €AMHHUIIAMH U3MEpPEHHs 00bEMa

411 Pemate HecnoxHbIE 3aJadydl Ha HAXOXJIEHHE TIEOMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CHUTYalUsX

[IpoBepsieMble 2JIEMEHTHI COAEPKAHUS

5 KJacc

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

1 HatypanbHble uncna u HyJb
11 Harypansaoe uucno. Pan narypanbubix uncen. Yucno 0. M3o00pakeHrne HaTypajJbHBIX YHCENT
' TOYKAMM Ha KOOPAUHATHOH (YMCIIOBOM) IpsIMO
1.2 [To3uumonHas cucrema cunciaeHus. Pumckas Hymepanus. JlecaTuuHas cucteMa CHYMCICHUS
13 CpaBHEeHUE HATypajbHBIX YHCENl, CPaBHEHUE HATypalbHbBIX 4Hcen c HylnéM. OKkpyrieHue
’ HaTypaJbHBIX YHCEI
CrnoxeHue, BbIYMTAHUE, YMHOXKEHUE M JIeJI€HUE HaTypalbHbIX 4ucen. CBOWCTBO HyJs Hpu
1.4 CJIO’KEHHH, CBOMCTBA HYJISI U €IMHUILBI IpU YMHOKeHHH. [lepemectuTenbHoe U coyeraTesbHOE
CBOMCTBA (3aKOHBI) CII0KEHUS M YMHOXKEHUS, paclpeIe/InTeIbHOEe CBOUCTBO (3aKOH) YMHOXKEHUS
15 Hcnonp3oBanne OyKB Jisi OOO3HAYEHWS] HEW3BECTHOIO KOMITOHEHTAa U 3alliCH  CBOMCTB
) apu(METHYCECKUX JCHCTBHI
16 Jlenutenu W KpaTHBIE 4HMCIa, Pa3sIOKEHHWE HAa MHOXUTENW. [IpocThle W cOCTaBHBIE 4HMCIA.
) [Tpusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom
1.7 CreneHsb ¢ HaTypaJbHBIM MTOKa3aTeleM. 3allUCh YUCIIa B BUAE CYMMBI Pa3psIHbIX CIaraeMbIX
YucnoBoe Belpa)keHHE. BrplunciieHne 3HAYEHMH YMCIIOBBIX BBIPAXKEHHM, NOPSAJOK BBIIOJHEHUS
1.8 neiictBuil. Mcrnonb3oBaHue MpU BBIYMCIEHUAX NEPEMECTUTEIBHOTO U COYETATEIBLHOIO CBOWCTB
(3aKOHOB) CJIOXKEHHS U YMHOXKEHUS, paCIPECIUTEIHHOIO CBOMCTBA YMHOKEHUS
2 HpoOu
[IpencraBnenne o apoOu Kak crocoOe 3amucH 4acTd BeNW4YMHbL. OOBIKHOBEHHBIE ApPOOH.
71 [IpaBusbHBIE M HENpaBUIIbHBIE 1poOH. CMelIanHas Apo0b, MpeICTaBIeHNEe CMELIaHHOW Tpodu B
' BUJIE HENpPaBUJIBHON JIpoOM W BBIJEJIEHUE LEJIOH YacTH 4YHciIa M3 HENpaBUIBHONH JpOOH.
N3o6paxenue npoOeit ToukaMu Ha YUCIOBOU MPSMOiA
22 OcHoBHoe cBoiicTBO npodu. Cokpatenue apoodeit. [IpuBenenue npodu kK HOBOMY 3HAMEHATEITIO.
' CpaBHeHue podeit
53 Cnoxenue u BblUMTaHUE ApoOel. YMHOKeHUe U JeneHue Apodei, B3auMHO-00paTHbIE JpOOH.

HaXO)K}IeHI/Ie HacCTH IEJI0T0 M IEJI0TO ITO €ro 4aCcTtu




Hecsituunast 3amuchk npoOeit. IlpencraBieHue OecATHYHON ApoOW B BHUAE OOBIKHOBEHHOIA.

24 N3o0pakeHne ACCATUYHBIX APOOEH TOYKAMU Ha YMCIOBOW mpsiMoil. CpaBHEHHE ECATUYHBIX
npobei
2.5 Apudmerndeckne AeUCTBHS ¢ AECATUIHBIMU ApoOsMU. OKpYTIIEHUE IECATUYHBIX Ipo0eit
3 Perrenue TeKCTOBBIX 33124
3.1 Pemenue TekcTOBBIX 337124 apu(PMETHIECKUM CITIOCOOOM
39 Pemenne noruueckux 3amad. Pemenuwe 3amau mepeOopoM BceX BO3MOXKHBIX BapUaHTOB.
’ Hcnonb3oBaHue npu pelieHuu 3a1a4 Tabaull U CXem
Pemenne 3amau, coaep:Kallux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIMYUHBL: CKOPOCTh, BpeMs,
33 paccrosinue, LeHy, KOJWYECTBO, CTOMMOCTh. EMuHMIBI M3MepeHus: macchl, 00bEMa, LIEHBI,
paccTosiHus, BpeMEHU, CKOPOCTH. CBS3b MEXAy €IMHULIAMU U3MEPEHUSI KayKJ0M BETUYUHbI
34 Pemrenne oCHOBHBIX 3a/1a4 Ha IPOOH
3.5 [IpencraBnenne JaHHBIX B BUJE TAOJIUI], CTOIOYATHIX AUArpaMM
4 Harmsnnas reomerpus
Harnsoueie npencraBnenus o ¢urypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, JIyd, Yrodi,
4.1 JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. YToia. [IpsimMoii, ocTpblil, Tynoil u pa3BEPHYTHIN
yTJIIBI
49 JlivHa oTpe3ka, METpUUECKUe €ANHUIIBI AMUHBL. J[TMHA JIOMaHOW, IepUMETP MHOTOYTOJIbHUKA.
' W3mepenue u MocTpoeHHe yIiIoB ¢ MOMOIIbIO TPAHCIIOPTUPA
43 Harnsnnaele npeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIBHUK,
' KBaJ[paT, TPEYTOJIbHUK; O PABEHCTBE PUTyp
N306paxenue puryp, B ToM yucie Ha kiaeTdyaTtoit Oymare. [loctpoenne konpurypauuii u3 yactei
4.4 NpsIMOi, OKPYKHOCTH Ha HEJIMHOBaHHOM M KieT4yaroil Oymare. Vcronb30BaHle CBONCTB CTOPOH
Y yTJI0B IPsIMOYTOJIbHHMKA, KBaJIpaTa
45 [Tnomanp NpsSMOYrojibHUKa M1 MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJBHUKOB, B TOM
' guciie puryp, n300pak€HHBIX Ha KileT4aTol Oymare. EnMHULIBI U3MepeHus TUI0IIau
Harnsaaele npeacTaBieHns 0 NpOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN Mapaljiesienumnes,
16 KyO, MHoOrorpaHHuku. WM3o0pakeHue MNpoCTEeHIINX MHOTOrpaHHUKOB. Pa3BépTku kyba u
’ napautenenunena. Cozmanue MoaeNeid MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, TIJIACTHIINHA U
JIPYyTUX MaTepuaioB)
4.7 O06BEM TPSIMOYTOJILHOTO TIapajUieenuneaa, kyoa. Equauiiel msmepenus o0béma
6 Kyacc
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS




HarypanbHble uncia

Apudmernyeckue JEHCTBUS C MHOTO3HAUHBIMHU HATypaJbHBIMH 4HCIaMH. YucIoBbIe
BBIPQKEHUS, TOPAJOK JIEHCTBHIA, UCIONb30BaHNE CKOOOK. Mcmonb30BaHue MpH BBIYUCICHUSAX

1.1 .
IIEPEMECTUTENBHOIO U COUYETATEIBHOIO CBOMCTB CIOXKEHHUS U YMHOXKEHUS, paCIPEIeIUTEIbHOTO
CBOMCTBA YMHOKCHUS
1.2 OxpyrieHne HaTypaJlbHbIX YUCEI
13 Jlenutenu W KpaTHbIE 4Mcia, HAUOOJIBIIMI OOLIMI AeauTeNbh U HaUMEHblIee o0lee KpaTHoe.
' JlenuMocCTb CyMMBI U IPOU3BEICHUS
1.4 [enenue ¢ octaTkom
2 Hpobu
71 OObIkHOBEHHAsT JpoOb, OCHOBHOE CBOMCTBO JApoOH, cokpamieHue apoOeil. CpaBHeHUE
' yHopsitounBaHue apooeit
29 Pemenue 3aa4 Ha HaX0XKJIEHUE YACTH OT LIEJIOTO U IIEJIOTO Mo ero yacTtu. [[poOHoe uncio kak
' pe3yJbTar JAeJIeHUs
)3 [IpencraBienne JecsATUUHOM JpoOM B BHUAE OOBIKHOBEHHOW JpoOM H  BO3MOXKHOCTb
' IIpe/iCTaBICHNs] OOBIKHOBEHHOU IpOOU B BUJIE AECATUYHON
24 JlecaTUuHble IpoOM M MeTpuuecKas cuctema mep. ApupmeTuyeckue ACHCTBUS U YHMCIIOBbIE
’ BBIP)XEHUS ¢ OOBIKHOBEHHBIMH H JICCATUYHBIMH APOOSIMHU
)5 OtHoienue. Jlenenue B TaHHOM OTHOIIeHUH. Macmtad, nponopuus. Ilpumenenne nponopuuii
’ IIPY PELICHNN 33124
IlonsatTe mpoueHTa. BprunciaeHne NpoLEHTa OT BEIWYMHBI U BEIMUYMHBI IO €€ IPOLIEHTY.
2.6 BrlpaxkeHue MpoLEHTOB JECATUYHBIMHM JIpoOsMu. PemieHue 3agad Ha NpOLEHTH. BwipakeHue
OTHOILICHUS BEJTMYHH B IPOLEHTaX
3 [lonoxuTenpHBIE M OTPULIATEIBHBIC YHCIIA
[TonoxxurenbHble U oTpuLaTenbHble uMcna. Llensie uncna. Moaynb uucna, reomeTpuyecKkas
3.1 WHTEpIpeTaus Moayist uucia. M3o0paxeHue yucesl HA KOOPJAWHATHOM mpsMoil. UucioBbie
npoMexyTku. CpaBHEHHUE YuCel
3.2 Apudmerrueckue AeMCTBUS € MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMU
33 [IpsimoyronbHas cucTreMa KoopInHaT Ha IIocKocTH. KoopimHaThl TOUKH Ha MIIOCKOCTH, adcIucca
' u opaunara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IIIOCKOCTH
4 bykBeHHBIE BBIpa)KEHUS
[Ipumenenne OyKB JUIs 3alKUCH MaTeMaTHMYECKUX BbIpaXEeHUH M mpemioxenuil. CpoicTBa
4.1 apupmMeTHueckux neicTBUil. BykBeHHbIE BBIpa)KEHUS U YMCIOBBIE IOJCTAaHOBKHU. ByKBEeHHBIE

PaBCHCTBA, HAXOXJACHUC HCU3BCCTHOT'O KOMIIOHCHTA




@®opmyinbl, ¢GopMyabl TepuMeTpa M IUIOIAAM NPSIMOYTOJbHMKA, KBajpaTa, OOBEMa

4.2
napajuiesienumneaa u Kkyoa
5 Pemenue TekcToBBIX 3a7a4
5.1 Pemenne TeKCTOBBIX 3a7a4 apru(PMETHISCKUM CITIOCOOOM
5.2 Pemenue nornueckux 3agau. Pemenue 3agau nepe0opoM Bcex BO3MOKHBIX BAPHAHTOB
Pemenue 3amau, copepkaliux 3aBUCHUMOCTH, CBS3bIBAIOIIMX BEJIWYMHBI: CKOPOCTb, BpeMs,
5.3 paccTosiHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, IPOM3BOAUTEIBHOCTb, BpeMs, 00BEM paboThI.
’ EnuHunsl m3MepeHusi: Macchl, CTOMMOCTH, PACCTOSHUSA, BPEMEHH, CKOpPOCTH. CBs3b MEXITy
€IMHULIAMU U3MEPEHUS KaKON BEIMUUHBI
5.4 Pemenue 3agau, CBS3aHHBIX C OTHOLIEHHWEM, MPONOPLUOHATIBHOCTBIO BEJIMYMH, IPOLIEHTaMH;
’ pelleHre OCHOBHBIX 33aJa4 Ha JpOOU U MPOLEHTHI
5.5 OneHka M NOpUKHAKA, OKpyriaeHue pesyabrata. CocraBiieHue OYKBEHHBIX BBIPDAKEHUH 110
’ YCIIOBHIO 3aJ1auHu.
56 [IpencraBnenne naHHBIX C MOMOIIBIO Tabiui u auarpamm. CronOuaTeie quarpamMmel. UteHue
' KPYTOBBIX JIHarpamMmm
6 Harmsianas reomerpust
6.1 Touka, npsimast, OTPE30K, JIyY, YroJ, IOMaHasi, MHOIOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
’ OKPYXHOCTb, KPyT
6.2 B3aumHoe pacnonoxeHue JIByX HpSMbIX Ha  IUIOCKOCTH, IapajulelbHble  IpsMBbIE,
’ NIEPIEHIUKYJISIPHBIE NTPSIMbIE
6.3 N3mepenue paccTOSHUMN: MEXKIY ABYMs TOYKAMH, OT TOYKHM IO IPSIMOH, UIMHA MaplIpyTa Ha
' KBaJIpaTHOU CETKE
6.4 W3mepeHue u NoCTpOEHKE YIII0OB ¢ OMOUIBIO TPAHCIIOPTUPA
6.5 Bunbl TpeyroabHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJbHBINA, TYNOYTOJbHBIA, paBHOOEIPEHHBIH,
' PaBHOCTOPOHHHI
6.6 UYerbipéxyronpbHuk. IIpsAMOyronbHUK, KBaJapaT: HCHOJB30BaHUE CBOWCTB CTOPOH, YIJIOB,
' IMaroHajen
6.7 N300paxenne reoMmeTpruueckux GUryp Ha HEJIMHOBAaHHOW OyMare ¢ MCHOJIb30BaHUEM LIUPKYIIS,
' JUHENKH, YroJbHUKa, TpaHcnopTupa. [loctpoenus Ha kineTyaToit Gymare
6.8 IlepumeTp MHOTOYyTrOJIbHHUKA
6.9 [lonarue rmiomany (GUrypbl, €IUHHUIBI H3MepeHus Miomanu. I[lpubnmxéHHoe u3MepeHue
' Iomaaun Guryp, B TOM 4MCIie Ha KBaJIpaTHOU CeTKe
6.10 [TpubnmxEHHOE U3MEPEHNE JITMHBI OKPY>KHOCTH, TUIOIIAN Kpyra




6.11 CummeTpus: IeHTpaibHasi, oceBast U 3epkaiibHas. [locTpoeHrne CHMMETPUYHBIX (QUTYp
Harnsinaele mpeacTaBieHUss O MPOCTPAHCTBEHHBIX (Urypax: Hapaiienenunesn, Kyo, mpusMma,
6.12 nUpaMua, KOHYC, HIWIHHID, map u chepa. M300pakeHne mpocTpaHCTBeHHBIX Guryp. Ilpumepsr
' Pa3BEPTOK MHOTOTPAaHHHUKOB, HWJIMHAPA U KoHyca. Co3/1anue MozeNei IpoCTpaHCTBEHHBIX (PUTYp
(13 Oymaru, IpOBOJIOKH, TUIACTUIIMHA U IPYTUX MaTEPUAIIOB)
6.13 [Tonstre 00bEMa, equHUIBI U3MEpeHHsT 00béMa. OOBEM MPSIMOYTOILHOTO TapaslIeIeIHIIeIa,

KyOa
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