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IHOACHUTEJIBHAS 3AIINCKA

[IproputeTHbIMU LIENAMU O0yUEHUSI MaTEMATUKE B 5—6 Kilaccax sIBJISIOTCA:

e npoaoKeHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATHH (YMCIO, BEJIMYMHA,
reomeTpuueckas  ¢urypa), o0OecHeuMBaIOIIMX  MPEEMCTBEHHOCTb M IEPCHEKTHBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuxcs;

® Da3BUTHE HHTEIUIEKTYAJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH OO0ydYaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEJOBATEIbCKAX YMEHUN, HHTEPECA K H3YYCHUIO MaTEeMaTHUKY;

e [0[BeACHUE OOYYalOIIMXCS Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAaHMIO B3aUMOCBS3U
MaTEMaTHKU U OKPYXKAIOLIETO MUPA;

e (opmupoBaHue (YHKIMOHAJIBHOW MaTeMaTHMYeCKOW TIpaMOTHOCTH: YMEHHs paclio3HaBaThb
MaTeMaTH4ecKue OOBEKThl B PEAJIbHBIX KU3HEHHBIX CUTYalMsIX, IPUMEHITh OCBOCHHbBIC YMEHUS
JUISL PELLICHUS] IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATH IIOJIy4CHHBIEC PE3YJIbTaThl U
OLICHUBATbh UX Ha COOTBETCTBUE IIPAKTUUECKOU CUTYyalUH.

OcHOBHBIE JIMHMU COJEpXKaHMs Kypca MaTreMaTMKM B 5—6 Kiaccax — apudmerndeckas Hu
reoMeTpHUECKasi, KOTOpbIe pPa3BUBAIOTCS MapauleibHO, KaX/asi B COOTBETCTBHM C COOCTBEHHOW JIOTHKOH,
OJIHAKO, HE HE3aBHCHMMO OJHA OT JpPYyrod, a B TECHOM KOHTAaKT€ M B3auMOJACHUCTBUH. Takxke B Kypce
MaTEMaTHKU IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl ¥ ONMMCATEIbHON CTATUCTUKH.

W3yuenune apu@meTnyeckoro marepuajga HadMHAeTCsl CO CHCTEMaTHU3allMd M pa3BUTHS 3HAHUU O
HaTypaJbHbIX UHUCJIAX, IIOJIyYEHHBIX Ha YPOBHE HaudalbHOro olmero oopa3oBaHusa. [lpu s3ToMm
COBEPIICHCTBOBAHHE BBIYMCIUTEIBHON TEXHUKH H (OPMHPOBAHHME HOBBIX TEOPETUUYECKUX 3HAHHMA
COYETAETCA C Pa3BUTUEM BBIYMCIUTEIbHON KYJIbTYphl, B YACTHOCTH C OOy4YEHHEM HpPOCTEHIINM IpuéMam
IIPUKUIKA U OLICHKU PE3yJIbTATOB BBIUMCIICHUN. 3yueHne HaTypaapHBIX 4HCe MPOJOJDKAeTCs B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU IOHATUSMU TEOPUU JETUMOCTH.

Havano n3ydyenust 0ObIKHOBEHHBIX U JAECATUYHBIX poOei OTHECEHO K 5 Kiaccy. DTO MEpBbIil 3Tan B
OCBOEHUU J1po0el, Korja MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMM WJESIMH, MOHATUSAMHU TeMbl. [Ipu 3TOM
paccMOTpeHHe OOBIKHOBEHHBIX JIpo0el B MOJHOM 00BbEME MPEIIECTBYET U3YUCHHIO JIECTHUUHBIX JIPOOEH,
YTO I11eJ1€CO00Pa3HO C TOYKH 3PEHHUs JIOTHMKH HM3JI0KEHUS YMCIOBOW JIMHMHU, KOTJa NpaBuiia ASUCTBUM C
JECSITUYHBIMH JIpOOSIMH MOYKHO OOOCHOBAaTh Y€ M3BECTHBIMU AJITOPUTMaMH BBINOJIHEHUS JEHCTBUI C
OOBIKHOBEHHBIMU JpOOSIMH. 3HAKOMCTBO C JECSITHMYHBIMM JpOOSMH paCIIMPUT BO3MOXKHOCTH JJIs
MOHMMAaHMsI 00YJarOUIMMHUCS MTPUKIIAAHOTO IPUMEHEHUsI HOBOM 3alMCH MTPU U3YYEHUH JAPYTUX NPEAMETOB U
IIPU IPAaKTUYECKOM HcIonb30BaHuU. K 6 kaccy OTHECEH BTOPOIl aTan B U3yuyeHUH JpoOel, e MpOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHMs M MpeoOpa3zoBaHUs ApoOel, OCBOCHWE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKHM BBIYUCIICHHI, B TOM YHUCJE 3HAYCHWM BBIPAXKCHUH, COACpKALIUX U
OOBIKHOBEHHBIE, U JIECATUYHBIE JPOOU, YCTAHOBJIEHHE CBA3€H MEXIY HHMH, PACCMOTpEHHE HpPUEMOB
peleHus 3aj1a4 Ha 1poou. B Hayane 6 kiacca MpoMCXOJUT 3HAKOMCTBO C MTOHATHEM MPOLIEHTA.

OcoOeHHOCThIO M3YUYEHHSI MOJOXKHUTENbHBIX U OTPULATEIbHBIX YHCEN SBISETCS TO, YTO OHU TaKXKe
MOT'YT PacCMaTpUBAThCSI B HECKOJIBKO ATanoB. B 6 kiacce B Havasie uzydeHusi TeMbl «llotoxuTenbHbIE U
OTpULIATEIILHBIE 4YHUCIIa» Bblaensderca nox Tema «llemple 4ucia», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIILHBIMU YHUCIIAMUA U JEHCTBUAMU C IOJIOKUTEIBHBIMUA U OTPULIATEIIBHBIMU YUCIIAMU IIPOUCXOIUT
Ha OCHOBE COJEPKATENIbHOTO MM0/IX0/1a. DTO MO3BOJIIET HA IOCTYITHOM YPOBHE O3HAKOMHUTH O0YUYaIOLIUXCS
MIPAKTUYECKHM CO BCEMHM OCHOBHBIMM IIOHATUSIMH TEMBI, B TOM 4YHCJIE€ W C IpaBUIaMH 3HAKOB IpHU
BBINOJIHEHUH apu(METHUECKUX JAeHCTBHMA. M3ydueHne panMoHaTbHBIX YHMCEN Ha ATOM HE 3aKOHYHTCS, a
OyzeT MpoJI0JHKEHO B Kypce anredpsl 7 Kiiacca.

[Ipu oOydeHnn penieHnio TEeKCTOBBIX 3a/1a4 B 5—6 KilaccaxX MCHOJIb3YIOTCS apu(pMeTHUIEeCKUE TPUEMBI
pemienus. [Ipu oTpaboTke BHIYMCIUTENBHBIX HAaBBIKOB B 5—6 Kjlaccax paccMaTpUBalOTCS TEKCTOBbBIE 3a/1a4U
CIIEYIOIMX BUJOB: 33Ja4l HA JIBM)KEHHE, HA YacTH, Ha MOKYNKHU, HA pabOTy U NMPOU3BOAUTEIHHOCTh, HA
NPOIEHThI, HA OTHOWIEHUS M mponopiuu. OOydarouiyecs 3HAKOMATCS C NpUEMAMU pELIeHHs 3ajad



nepedopoM BO3MOXKHBIX BApUAHTOB, ydaTcs paboTarh ¢ MHGOpMAIUEH, mpeacTaBIeHHON B (hopme Taduil
WIH AHarpamMM.

B nmporpamme yuebHOTO Kypca «MaremaTruka» MpeaycMOTpeHO (popMUpOBaHHE MPONEIeBTHYECKUX
anreOpandeckux MpeacTaBleHWd. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIa B 3aBUCUMOCTH  OT
MaTEeMaTHYECKOTO KOHTEKCTa BBOJUTCS TIOCTEIIEHHO. byKBEeHHAsi CUMBOJIMKA ITUPOKO UCTIOIB3YETCS MPEKIC
BCETrO IS 3alMCH OOIIMX YTBEPXKICHUH M TPEMIOKCHHH, (HOpMYJI, B YaCTHOCTH JJISl BBIYHCICHHS
re€OMETPHUECKUX BEIMYHMH, B KAUECTBE «3aMECTUTEIISD» YUCIIA.

B mporpamme yueOHOro kypca «MaTteMaTHKay MpeACTaBIeHA HArJsSAHAs T€OMETpHs, HallpaBICHHAs
Ha pa3BUTHE OOPAa3HOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHUs, U300pa3UTEILHBIX YMEHUN. DTO
Ba)XHBII 3Tall B M3YYCHUU T'C€OMETPUH, KOTOPBIA OCYIIECTBISETCS Ha HATJISIHO-TIPAKTUYECKOM YPOBHE,
OINUpPAETCsl Ha HAMNIAJHO-00pa3HOE MBIILICHHE 00ydaroumxcs. bosbinas poib OTBOIUTCS MPAKTHUECKOM
JESTEeIbHOCTH, OTBITY, SKCIIEPUMEHTY, MoJlenupoBanuio. OOydaronmecss 3HAKOMATCSI C T€OMETPHUECKIMHU
dburypamu Ha IIIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTCHITUMH KOH(DUTYPALIUSIMU, YIaTCs H300paxarb X
Ha HEJIMHOBAHHOW W KJIETYaTON Oymare, pacCMaTpHUBAIOT MX MPOCTEHINIE CBOWCTBA. B mpoiecce u3yueHwus
HArJISIIHOM TeOMEeTpUH 3HAHMS, OJTYyYeHHbIe 00yUJalOMIMMUCS Ha YPOBHE Ha4aabHOTrO 00I11ero o0pa3oBaHus,
CHCTEMATU3UPYIOTCS i PACIIHPSIOTCS.

CornacHo y4eOHOMY IUTaHy B 5—6 Kilaccax M3y4aeTcsi MHTETPUPOBAaHHBINA mpenmer «MareMaThkay,
KOTOPBIN BKJIFOYACT apU(PMETUUYCCKHI MaTepuall U HArJBIIHYH TEOMETPHUIO, a TaKKe MPONEIECBTHUECKUEC
CBEIIEHUS U3 alreOpsbl, SJIEMEHTHI JJOTHKH U Hadalla OMUCATeIbHON CTaTUCTUKH.

Ha u3yuenue yuebHoro kypca «Maremarukay orBoautcst 340 yacos: B 5 kiacce — 170 yacos (5 yacoB
B HeJeno), B 6 kimacce — 170 yacoB (5 4acoB B HEZEIO).



COJAEPKAHUE OBYYEHUA
S KJIACC

HartypanbHble ync/ia v HyJIb

HarypanbsHoe uucino. Pan Hatypanbsbix uynces. Yucio 0. 300paxeHue HaTypallbHBIX YUCE]l TOUKaMU
Ha KOOPJMHATHOM (YMCIIOBOI) MPSMOM.

[lo3unmonHas cucrema cuucieHus. PuMckas Hymepauus Kak NpUMEp HEMO3MLIMOHHOW CHCTEMBI
cuncieHus. [lecsaTuuHas cucteMa CUMCIeHUsI.

CpaBHeHHE HaTypalbHbBIX YHCEJ, CPAaBHEHHME HaTypalbHbIX uucen ¢ HynéM. CriocoObl cpaBHEHUS.
OxpyriaeHue HaTypanbHbIX YHCEIL.

CroxeHre HaTypalbHBIX YHCEI, CBOWCTBO HYJIS IIPU CIOKEHUH. Brruntanue kak aeicTBre, o0paTHoe
CIIO)KEHHIO. YMHOKEHHE HaTypaJlbHbIX UMCEN, CBOMCTBA HYJS M €AMHMIBI IIPU YMHOXEHUH. [leneHue kak
nelicTBue, oOpaTHOe YMHOXKEHMIO. KOMIOHEHTHI AeHcTBUi, CBs3b Mexay Humu. IIpoBepka pesynbraTta
apupmeTnueckoro nedcTBus. llepemecTUTENbHOE M COYETAaTEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS MU
YMHOKEHUS, paCIIpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Hcnonp3oBanne OykB i  OOO3HAYEHWsI HEW3BECTHOIO KOMIIOHEHTAa W 3alMCH  CBOMCTB
apu(pMETUYECKUX JCHCTBUH.

Jlenutenu U KpaTHbIE 4MCia, pa3fiokeHHe Ha MHOXuTenu. [Ipocteie 1 coctaBHble uncina. Ilpuznaku
nenuMocTtd Ha 2, 5, 10, 3, 9. JleineHue ¢ ocTaTKkoM.

CreneHnb ¢ HaTypalbHBIM ITOKA3aTeNEeM. 3alIUCh YKMCIIA B BUAE CYMMbI Pa3psIHbIX CIaraeMblX.

YucnoBoe BblpakeHue. BbluncieHune 3HAU€HWM 4YHCIOBBIX BBIPAKEHUI, MOPAIAOK BBINOJIHEHUS
nevictBuil. Mcnonb30BaHue Npu BBIYUCICHUSAX NEPEMECTUTENILHOTO M COYETAaTEeNbHOIO CBOMCTB (3aKOHOB)
CIIOKEHUSI U YMHOXKEHMSI, paclpeeIMTEIIbHOIO CBOMCTBA YMHOXKEHUS.

Apoon

IIpencraBnenue o apoOu Kak crocode 3anucu 4acTu BeanuuHbl. OObIKHOBEHHbIE Jpoou. [IpaBuiibHbIe
U HenpaBWibHbIe ApoOu. CMmemiaHHas ApoOb, MPEACTaBIEHUE CMEIIAHHOW JpoOu B BUJE HENPaBUIIbHOM
npoOu U BBIJCIICHHE IEJIOW YacTU 4YKCIa M3 HEMpaBWIbHOW apoou. M3o00pakeHue apobeil ToukamMu Ha
yuciaoBo npsMoil. OcHoBHOe cBoiicTBO apobu. Coxpaimenue apoOeit. IlpuBenenue apodu K HOBOMY
3HameHareno. CpaBHeHHE IpOOei.

CrnoxeHue M BBIUMTAHHE JApoOeil. YMHOXKeHHe M JeleHHe IpoOei, B3aMMHO OOpaTHbIE JIpOOH.
HaxoxaeHue yacTu 1enoro u 1eyioro 1o ero 4acTH.

Hecstuynast 3amuck japoGeit. IlpencraBieHue AecITUYHOW JApoOM B  BHUAE OOBIKHOBEHHOM.
N300pakeHue necaTHYHbIX ApoOeil ToukaMu Ha YMCI0BOM npsiMoit. CpaBHEHHE AECATUYHBIX APOOEH.

Apudmernueckue 1eiCTBUA € NeCATUUHBIMU 1po0sMH. OKpyTiIeHHe AeCATUYHBIX IpOOeH.

Pemenne TekcToBBIX 32124

Pemenne TekcToBbIX 3anad apudmMerndyeckuMm crocodbom. Pemienue norumueckux 3agad. Pemenue
3aJja4 IepebopoM BceX BO3ZMOKHBIX BapuaHTOB. Vcnonabp30BaHKe MPU pelIeHUH 3a/1a4 TaOJIHIl U CXEM.

Pemenune 3anmay, comep)KalMX 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYHMHBLI: CKOpPOCTb, BpEM,
paccrosiHue, 1LeHa, KOJMYECTBO, CTOMMOCTh. ENMHUIIBI M3MEpeHHs: Macchl, 00bEMa, IIEHbI, PacCTOSHUS,
BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHUIIAMU U3MEPEHUS KA /101 BEIINYNHBI.

Perienue OCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHue AJaHHBIX B BUJE TAOIUI], CTOJIOYATHIX AUArPAMM.

Harnsignas reomerpust

Harnsnaeie npeacrabienus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YroJ, JIoMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0i. IIpsMoii, OCTpBIN, TyIIOW U pa3BEPHYTHIA YIIIBL.

JUlnHa oTpe3ka, METpUYECKHE E€AVHMIBI AJUHBL. JlJIMHA JIOMaHOW, NEPUMETP MHOIOYTOJIbHUKA.
W3mepenue 1 mocTpoeHue yrioB ¢ MOMOIIbIO TPAHCIOPTUPA.



Harnsnnele npeacraBieHus o Gurypax Ha IJIOCKOCTU: MHOTOYIOJIBHUK, IPSMOYTOJIBHUK, KBajpar,
TPEYTOJIbHUK, O PAaBEHCTBE (PUTYD.

N3o6paxenue ¢uryp, B ToM 4mcie Ha kierdatoi Oymare. IloctpoeHne koHpUrypauuid u3 vacTei
NpSIMOH, OKPYXHOCTH Ha HEIMHOBAHHOW M KieT4aroil Oymare. Vcronb30BaHNe CBOWCTB CTOPOH M YIJIOB
IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomans NpsIMOYroJIbHUKA U MHOTOYTOJBHUKOB, COCTABJICHHBIX U3 MPSIMOYrOJIbHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHBIX Ha KJIeT4aToi Oymare. EMUHUIBI ©3MEPEHHS TTOIIAIH.

Harnsiiaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJNbHBIN Napaienenunen, Kyo,
MHOTrOrpaHHUKH. M300pa’keHre NpOoCTeHIIMX MHOTOrpaHHUKOB. Pa3BépTku kyba W napaiienenunena.
Co3pnanue Mozeneil MHOrOrpaHHUKOB (M3 OyMaru, MpoBOJIOKH, IUTACTWIINHA U APYTUX MaTepHajIoB).

O0BEM MPsIMOYTOIBHOTO Mapajuienenumneaa, kyoa. Equauisr namepenus oobéma.

6 KJIACC

HartypaabHble ynciaa

Apudmernueckue NecTBUS ¢ MHOTO3HAUYHBIMU HATypallbHBIMU YHCIaMH. UHMCIOBBIE BBIPa)KEHUS,
NOPSOK JEUCTBHM, HMCIOJNb30BaHUE CKOOOK. Vcrmonb3oBaHME NP BBIYUCICHUSIX MEPEMECTUTEIBHOIO U
COUYETATEIBHOIO CBOMCTB CJOXEHUS M YMHOXKEHHS, PpaCIpPEIEIUTEIbHOIO CBOMCTBA YMHOXKCHHS.
OxpyrieHne HaTypaJIbHbIX YUCEIL.

JlenmuTenn W KpaTHBIC 4YHUCIa, HAMOONBINWK OOMIMI JEIWTEeNh W HaWMCEHbIEe oO0Iee KpaTHOE.
JlenmuMoCTb CyMMBI U IIPOU3BEEHUS. [[eneHne ¢ 0cTaTKOM.

Apodu

OObIKHOBEHHAsT /IpoOb, OCHOBHOE CBOMCTBO JApoOH, cokpamienne aApoOeii. CpaBHeHHE U
yrnopsiaouuBaHue apoOeil. PemeHue 3ajad Ha HaXO0XKJIEHUE YAaCTH OT LIEJIOT0 U LEJNOr0 MO €ro YacTH.
JlpoGHoe uKcio Kak pe3ynbraT aeneHus. [IpencraBnenue aecsTuyHON ApoOU B BUJE OOBIKHOBEHHOM 1pooH
U BO3MOXKHOCTb HpEJCTaBIECHUS OOBIKHOBEHHOW JpoOM B BUAE JecATHUYHOU. JlecATHUHBIE ApOOH U
MeTpUyecKas cucrtema mep. ApupMeTHUYECKHE IEHCTBUS U YHUCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU U
JECSITUYHBIMU IPOOSIMHU.

OtHowenue. Jlenenue B JaHHOM OTHolIeHUWU. Macmral, nponopuus. [IpumeHenue nponopuuid mpu
pelIeHuu 3a1ay.

[TonsTre nponeHTa. Boryrcienue npoueHTa OT BEIMYMHBI U BEIMYHMHBI 110 €€ MPOLIEHTY. BeipaxeHnue
MIPOLIEHTOB JIECATUYHBIMU ApoOsiMu. PemieHue 3amay Ha NpPOLEHTHI. BblpakeHHe OTHOLIEHUS BEIMYUH B
MIPOLICHTAX.

ITost0kUTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[lonoxurenpHple W oOTpULATenbHble uKcia. llemple uucia. Monyne 4ucia, reoMeTpUyecKas
UHTEpIpeTanus Moyl yucia. M3o0pakeHue yucen Ha KOOPAMHATHOM mpsMoil. UncioBble TPOMEKYTKH.
CpaBHenue uucen. ApugmeTnyeckue AeUCTBUS € TOJOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIAMH.

[IpsimoyronbHas cucTeMa KOOpJHMHAT Ha IUIOCKOCTH. KoopanHaThl TOUKM Ha MJIOCKOCTH, abciucca u
opauHaTta. [Toctpoenue Touek u GuUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBbIE BBIpaKeHH S

[Ipumenenune OykB Ui 3alUCH MaTeMaTHYECKUX BbIpaKeHUH U mpemioxkeHuil. CpoiicTBa
apupMeTHuecKuX JelcTBUi. BykBeHHBIe BBIpa)XKEHUS M UYMCIIOBBIE MOJCTAaHOBKH. ByKBeHHBIE paBEHCTBa,
HaXO0XXJICHUE HEeU3BECTHOro KoMroHeHTa. dopmysbl, GopMyinbsl mepuMeTpa U IUIOMAAN HPSIMOYTOJIbHUKA,
KBajpara, 00bEéMa mapasuienenuresia u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemenue TeKCcTOBBIX 3anau apudmernueckuMm crocoboM. PemieHuwe mormuyeckux 3agad. Pemenue
3aj1a4u 1epebopoM BceX BO3ZMOKHBIX BApUAHTOB.

Pemrenne 3amad, coxepXkKammx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYMHBI. CKOPOCTb, BpEMs,
paccrosiHue, IieHa, KOJWYEeCTBO, CTOMMOCTb, MPOM3BOAMTEIBHOCTh, BpeMs, 00BEM paboThl. EnuHuIel



U3MEPEHMS: MAcCChl, CTOUMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsA3b MEXAY €AMHULAMU HW3MEPEHHS
KaKIOU BEJINYNHEI.

Pemenne 3amad, CBA3AQHHBIX C OTHOLIEHHEM, IPONOPLUUOHAIBHOCTBIO BEIMYMH, IPOLEHTAMU;
peleHre OCHOBHBIX 33]a4 Ha Apo0Ou U MPOIEHTHI.

OneHka ¥ MPUKUIKA, OKpyrieHue pe3yibrata. CocraBieHHe OYKBEHHBIX BBIPRKEHUN MO YCIOBHIO
3a/1a4u.

[IpencraBnenne AaHHBIX C MOMOMIbIO Tabuuiy ¥ auarpamMm. CronmOuaTble IuUarpamMMbl: YTEHHE WU
IIOCTpOEHHE. UTeHHE KPYTOBBIX AHarpaMM.

Haruasanasi reomerpust

Harnsoasie npeacrabienus o purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YroJ, JioMaHas,
MHOT'OYTOJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacrionoxeHue IByX MpsIMBIX Ha INIOCKOCTH, ITApaJUICIIbHbIE NIPSIMBIE, IEPIECHAUKYIISIPHbIC
npsMble. M3MepeHne pacCTOSHMI: MEXIy ABYMsS TOYKaMHU, OT TOYKHM JI0 NPSMOM, JUIMHA MapuipyTa Ha
KBaJPAaTHOM CETKE.

N3mepenue 1 noCTpOeHUE YIiioB C IIOMOLIBIO TPAHCIIOPTUPA. BUABI TPEYTOJIBHUKOB: OCTPOYTOJIbHBIN,
IPSIMOYTOJIbHBIM, TYNOYIOJbHBIA, PABHOOEAPEHHBIH, PaBHOCTOPOHHHH. YeThIpEXYroabHUK, HPUMEpPHI
YEeThIPEXYroJIbHUKOB. [IpsAMOYronbHUK, KBaJapaT: KCIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JMAaroHaJIEH.
N3o6paxenne reomeTpuyeckux (Uryp Ha HEJIMHOBAHHON OyMare ¢ KCIOJIb30BAHMEM IUPKYIS, JIMHEHKH,
yrosibHHKa, TpaHcnopTtupa. [loctpoenus Ha kieryaroit Oymare.

[lepumerp MHoOroyronpHuka. [lonsTue 1ulomanuM QUrypel, €IMHULBI H3MEPEHUs IUIOIIAIH.
[TpubnmxénHoe wu3MepeHue Mmiuomaan (uryp, B TOM 4HCIe Ha KBajapaTHOW cerke. [lpubmmkéHHoe
M3MEPEHUE IJIMHBI OKPYKHOCTH, IJIOIIAIU KpPyra.

CumMMeTpus: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHne CUMMETPHYHBIX (PUTYD.

Harnsguele mnpeacraBieHUss O MPOCTPAHCTBEHHBIX (GUTypax: Mapajulenenunesn, KyO, Mpu3Ma,
nupaMuia, KOHyC, IUIUHAP, map u cgepa. M3o0paxenune npoctpancTBeHHbIX Guryp. [Ipumepsr pa3BépTok
MHOTOTPaHHHUKOB, LWIMHApa W KoHyca. Co3maHue Mojeneil mpocTpaHCTBEHHBIX ¢uryp (w3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

[Tonsatue 06bEma, eAMHUIBI U3MepeHus 00bEMa. OOBEM MPAMOYTOJILHOTO Napaiesienunena, Kyoa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE  pe3yJbTaTbl  OCBOGHMS  IpOrpaMMbl  yueOHOro  kypca  «Maremaruka»
XapaKTEepU3yIOTCS:

1) naTpuoTH4YeCKOEe BOCIIUTAHME:

IIPOSIBJIECHUEM MHTEpeca K NPOLUIOMY M HAcTOSALIEMY pPOCCHUICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOIIEHUEM K JIOCTH)KEHUSIM DPOCCHUHCKHX MAaTeMaTUKOB U POCCUUCKON MaTeMaTW4YecKOW IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYrUX HayKaX U MPUKIAIHBIX cepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTaAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO 0053aHHOCTEH IpakJaHHHA U PeaIN3aliy €To MPaB, IPEACTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUI, MPOLEIYp IPaKIaHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CY)KJICHHIO 3TUYECKHUX IPOOJIeM, CBSI3aHHBIX C
MIPAaKTUYECKUM MPUMEHEHHEM JIOCTH)KEHUM HayKd, OCO3HAaHMEM BaXHOCTM MOPAJIBHO-3TUYECKUX
IIPUHLIMIIOB B AESTEILHOCTU YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE B pEUICHHH NPAKTHMYECKUX 3aJad MaTeMaTH4YeCKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTE€MaTHYECKOI0 00pa30BaHUs HAa NPOTSKEHUU BCEH KU3HU IS
yCHemHoN npohecCuOHATBbHON AESITEIbHOCTU U Pa3BUTHEM HEOOXOAUMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHEM HWHAMBHIYAIbHON TpaeKTOpUU OOpa30BaHHsS M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKoe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAJIFHOMY W 3CTETHYECKOMY BOCHPHUATHIO MAaTEMaTHYECKHX OOBEKTOB,
3a/1a4, peleHul, pacCyKICHUI, YMEHHUIO BUAECTh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAllel B JAEITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyuHBIX IMpEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS Y€IOBEKa, MPHUPOJAbI U OOlIecTBa, MOHUMAHUEM MaTeMAaTHUYECKOM HAayKH Kak
cdepbl YeIoBEUECKOM NeATeNbHOCTH, JTAloB €€ pa3BUTHUS M 3HAUMMOCTH JUIS PAa3BUTHUS IMBUIM3AINH,
OBIIAJICHHEM SI3bIKOM MAaT€MaTUKU W MaTeMaTH4eCKOW KYJNbTYpOoH KakK CpeACTBOM IIO3HAHUS MUDPA,
OBJIaJICHHEM MTPOCTEHIIIMMH HaBbIKaMHU UCCIIEIOBATEIbCKOM 1€ATEIbHOCTH,;

6) ¢uznueckoe BocnuTaHue, (opMHpPOBAHUE KYJBTYPbl 310POBbSI H 3MOIMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IIPUMEHATh MAaTEMaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO 3[0pPOBbS, BEACHHUS
3JI0pOBOT0 00paza >kKM3HM (30pOBOE NMUTaHKE, COATAaHCUPOBAHHBIN PEXUM 3aHIATUN M OTHAbIXA, pEryisipHas
¢u3nueckas akTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa pe(dieKkcuu, NPU3HAHHMEM CBOEro IIpaBa Ha
OLIMOKY U TaKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHUEHTalllel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAHUM JJIsl pelleHrs 3a7a4 B 00J1aCTH COXPaHHOCTU
OKpY>Karollel cpeibl, MIIaHWPOBAHUS MIOCTYIKOB M OLIEHKH X BO3MOXHBIX TOCJIEICTBUN JUIsl OKpYKaroIen
Cpezbl, 0CO3HAaHUEM ITI00ATBHOT0 XapaKkTepa YKOJOTHUECKUX MPOoOIeM U MyTel uxX pereHus;

8) aganTanus K U3MEHAOIMMCS YCIOBHSM COIHAILHONH U MPUPOTHOI cpebl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSX HEONPENCIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JESTeNbHOCTb, B TOM UYHCJIE YMEHHUE YUYUTbCA Yy OPYTHX JIOJEH,
MpUOOpeTaTh B COBMECTHOM JIEATEIHPHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIBITA IPYTHX;

HE00XOIMMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIE (OPMYTHUPOBATH HJIEH, MMOHSITHSI,
rUNoTe3bl 00 00BEKTaxX U SIBICHUAX, B TOM YHUCIIE PaHEEe HEU3BECTHBIX, OCO3HABATh 1€(PULIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHMIO, BOCHPHUHUMATH CTPECCOBYIO CHUTYAIHIO Kak

BBI30B, TPEOYIOMINUNA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U ACHCTBUS, GOPMYIUPOBATH U
OLIEHUBATh PUCKH U TOCIEACTBUSA, JOPMHUPOBATH OIIBIT.
METANPEMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKU MAaTEMaTHYECKUX OOBEKTOB, IMOHATHH,
OTHOWICHUHA MEXIY NOHATUAMH, (OPMYIHpPOBATH ONPEAEICHUS MOHATHH, YyCTaHABIMBAThH
CYIIECTBEHHbIN IMpHU3HAK KJIacCU(UKaLMU, OCHOBaHMS AJIs OOOOLIEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMpPOBaTh U  IpPeoOpa3oBbIBaTh  CY)KIEHHUsS:  yTBEpPIUTEIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MAaT€MaTHUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IPOTHBOpeUMs B (akTax, JaHHBIX,
HAOJMIOACHUAX M YTBEPXKAEHUSX, Ipe/ylaraTb KPUTEpUH MAJIs BBIIBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JieJIaTh  BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKIYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (IIPSMbIE U OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIPHO ~ HECJIOKHBIE ~ JIOKA3aTeNbCTBA ~ MaTeMaTHYecKHMX  (PakTOB,  BBICTPAMBATh
apryMEeHTaluI0, HPUBOJUTh THPUMEpPbl U  KOHTPHPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyXIeHuUs,

BbIOMpPATh Croco0 pelieHus yuyeOHOH 3ajaun (CpaBHMBATh HECKOJIBKO BapUAHTOB peELICHUS,
BbIOMpPATh HauboJIee MOIXOASLIMMI ¢ YIETOM CaMOCTOATENIBHO BbIAEICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOIPOCHI,
(dUKCHpYOIIE TPOTHBOPEYHE, MPOOIEMy, CAMOCTOSITEILHO YCTaHABIUBATH WCKOMOE W JaHHOE,
(hopMHpOBATh TUNIOTE3Y, APTYMEHTHUPOBATH CBOIO TO3HIINIO, MHEHHUE;

MPOBOJNTH TIO CAaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOXKHBIM IKCIEPUMEHT, HEOOJBIIOe
UCCIIEIOBAaHUE 110 YCTAHOBJCHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oO0beKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTY CO00ii;

CaMOCTOSITENNLHO  (OPMYITUPOBaTH 00O0OIIEHUST W BBIBOJABI 1O pe3yjlabTaTaM MPOBEAEHHOTO
HaOIIO/IeHNUs, UCCIEIOBaHUs, OLEHUBATh JIOCTOBEPHOCTh TOJTYYEHHBIX PE3YIbTATOB, BHIBOJIOB U
0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIecca, a TAaKkKe BBIIBUTaTh MPEANOIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX }’CJ'IOBI/IHX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOAUMBIX IS PelIeHUs
3a/1a4y;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3WPOBATh U HHTEPIPETUPOBATH MHGOPMALIUIO PA3ITUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BbIOMpaTh (POpMyY MpeAcTaBlieHUs MHPOPMAMU U WUIIOCTPUPOBATH pEllaeMble 33Jaud CXEMaMHU,
JrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOUHAIMSIMU;

OLICHUBATh HAAE&KHOCTh HH(OpPMALUM 1O KPUTEPUSM, MPEAJIOKEHHBIM y4YUTENIeM  HIIHU
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



® BOCIPHUHHMMATH U (OPMYIHPOBATH CY)KJICHHS B COOTBETCTBUHU C YCJIOBUSIMHU M IENISAIMU OOILICHMS,
SCHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M INHCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3aJjaui, KOMMEHTHPOBATh MOJIy4YEHHBIN pe3yibTar;

e B X0J€ 00CYXXAEHUS 3a7aBaTh BOMPOCHI M0 CYILECTBY O0CYKAaeMOil TeMbl, IPOOJIEMBI, peIaeMoi
3aJauu, BbICKa3bIBaTh WJEH, HAICJIEHHBbIE HA IMOMCK DPELICHHUs, COMOCTABIATh CBOM CYXKIEHHS C
CYXIIEHUSIMH JIPYTHX YYaCTHHKOB JHajiora, OOHApPYXHBAaTh pa3jIMyde M CXOJACTBO IO3UIHUH, B
KOPPEKTHOH Gopme (HOopMyIHpPOBATH PA3HOTIACHS, CBOU BO3PAKEHUS;

® T[PEACTaBIATh  PE3YJIbTaThl pEIIEHUS  3aJaud, OKCIEPUMEHTAa, HCCIENOBaHMs, IPOEKTa,
CaMOCTOSITENIFHO BBIOMPATh (POpPMAT BHICTYIJICHHS C YYETOM 3a/au MPE3eHTAlUUd U 0COOEHHOCTEH
ayJAUTOpUHY;

® [IOHMMAaTh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHAHON U WHAWBUIYAIBHON pabOTHI MPHU peIIeHUU
yueOHbIX MaTEeMaTHYECKUX 3a]1a4;

® [IpPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHM3allMI0 COBMECTHOM paboThl,
pacrpenenars BUAbl paboT, A0roBapuBaThCsl, 00CYXk/1aTh MPOLECC U pe3ysbTaT paboThl, 000011aTh
MHEHHS HECKOJIBKUX JIIOACH;

® y4yacTBOBAaTh B IPYIIOBBIX opMax paboThl (00CykaAeHUs, 0OOMEH MHEHUSIMH, MO3IOBbIE IITYPMbI U
JpYyTHUE), BBIIOIHATH CBOIO YacTh paObOTHl M KOOPJMHHUPOBATH CBOU JCUCTBUS C APYTUMH WICHAMH
KOMaHJIbl, OIICHWBAaTh KAadyeCTBO CBOETr0 BKJaJa B OOHmMIA TNPOAYKT IO KPUTEPHUsIM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasiTuBHbIe yHHBepcalbHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanmusi:
® CaMOCTOSITENIBHO COCTaBJIATH IIJIaH, AJITOPUTM pEIlIeHUs 3a7aun (UM €ro 4acTh), BHIOMpATh CI1oco0
pelieHns ¢ y4€ToM HMEIOLUXCS PecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUpPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pelIeHUll ¢ yuéTOM HOBOW MH(pOpMaLUU.
CaMOKOHTPOJIb, SMOLHOHAJILHBIH HHTEJIEKT:
e BJaJeTh CIOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTpOJIA IMpolecca U pe3yibTaTa pelieHus
MaTeMaTHUYECKOH 3a7auu;
® IIpPEABHUIAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELICHUH 3a/1a4l, BHOCUTb KOPPEKTUBEI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENbCTB, HAlJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIIEHUBaThb COOTBETCTBHUE pPe3yJibTaTa JEATENbHOCTH MOCTaBIEHHOW LIEIM M YCIOBUSIM, OOBACHATH
MPUYMHBl  JOCTHKEHMSI WIM HEJAOCTH)KEHHS IeJIM, HaXoJUTh OMMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4eHus B 5 kjacce 00yJaromuiics MoJIy4duT CIEeIyIOIINEe IPEeIMETHbIE PE3YIbTaThl:

Yucna v BoIYMCICHUSA

[loHuMaTh W TpPaBUIBHO YHOTPEOJATH TEPMHHBI, CBS3aHHBIE C HATypalbHBIMH YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUUHBIMU JAPOOSMH.

CpaBHuBaTh U YHOPSAIAOYMBATH HATypalbHbIE YHCIA, CpPaBHMBAThb B MPOCTEHIIMX CIy4asx
OOBIKHOBEHHBIC IPOOH, IECATHIHBIE POOH.

CoOTHOCUTh TOYKY Ha KOOPJIMHATHOW (YMCIOBOM) MpPSIMOHW C COOTBETCTBYIOUIMM €W YMCIOM U
n300pakaTh HaTypajbHbIE YUCIIA TOYKAMU Ha KOOPAMHATHON (UMCIIOBOM) MPSIMOM.

BoimonuaTe apudmeTHueckue NEeHCTBUS ¢ HATypaJbHBIMU YUCIAMU, C OOBIKHOBEHHBIMH ApPOOSIMHU B
MIPOCTEUIINX CITydasX.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYMCICHUN.

OxpyrJsITh HaTypaibHbIE YHUCIIA.



PemieHue TeKCTOBBIX 32124

Pemarp TekcToBBIE 331aUn apu(PMETHIECKUM CIIOCOOOM U € MOMOIIbIO OPTraHU30BAHHOT'O KOHEYHOTO
nepebopa BceX BO3MOXKHBIX BAPUAHTOB.

Pemarp 3amauu, cojepkampe 3aBUCUMOCTH, CBSI3BIBAIONIME BEIHYMHBI: CKOPOCTh, BpeMms,
paccrosinue, 1eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMbI, TAOIUIbI, 0003HAYESHUSI IPH PEIICHUH 3a]1a4.

[Tosb30BaThCsT OCHOBHBIMU €IMHUIIAMU U3MEPCHHUSI: IICHBI, MACChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIPQXKaTh OJHU €IMHUIIBI BEJTMYUHEI Uepe3 ApyTrue.

W3Bnekarb, aHanu3upoBaTh, OLICHUBATH MH(OPMALIMIO, PEACTABICHHYIO B TaOJHIlEe, Ha CTOIOYATOM
auarpamMme, HHTEpIPETUPOBATh MPEACTaBICHHBIC JaHHBIC, HCIIOIb30BaTh JaHHbIE IPU PEIICHUH 3a/1ay.

Harasignasi reomeTpus

[Tonb30BaThCs TEOMETPUYCCKUMHE TMOHSATUSMHU: TOYKA, TPsiMasi, OTPE30K, JIy4, yroj, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.

[IpuBoauTE IpUMeEpHl 00BEKTOB OKPYKAIOIIEr0 MUPa, UMEIOIIUX (POPMY U3YUEHHBIX T€OMETPUUECKUX
¢buryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIaMHU: BEpIINHA, CTOPOHA, C MHOTOYTOJbHUKAMH:
yTroJl, BEPIINHA, CTOPOHA, TUATOHAJIb, C OKPYKHOCTBIO: painyc, AMAMETP, LIEHTP.

N3o00paxaTh M3y4eHHBbIE TeoMeTpuYeckre (UTyphl Ha HEIMHOBAHHOW M KieT4arol Oymare c
MTOMOIIIBIO ITUPKYJIS ¥ IUHEHKH.

HaxomuTh IUHBI OTPE3KOB HEMOCPEACTBCHHBIM U3MEPCHHEM C TTOMOIIBIO JTMHEHKH, CTPOUTH OTPE3KH
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH W YIVIOB NPSIMOYrOJIbHHMKA, KBaapaTa [Uisi HUX TMOCTPOEHUS,
BBIYHCIICHUS TUIOIIAIN W IEPUMETPa.

BerumcnsaTe mepuMerp W IUIOMIAAL KBaapaTa, MPSMOYTOJbHHKA, (QUTYpP, COCTABICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YHcCIie (GUTYp, U300paKEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaTbcsi OCHOBHBIMU METPUUYECKUMH EAMHHUIIAMHM W3MEPEHHS JUIMHBI, TUIOIIATU; BBIPAXKATh
OJTHY €IMHHUIIBI BEIMIMHBI Yepe3 APyTHe.

PacrioznaBate mapaiuienenunen, KyO, HCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
U3MEpEeHUs, HAXOIUTh U3MEPEHUS MapajuieNenunena, Kyoa.

Boruncnsate 006EM KyOa, mapanienenurena mo 3aJaHHbIM HW3MEpPEHUsM, MOJIb30BaThCS €IUHUIIAMU
u3MepeHus oobEMa.

Pemarh HecOXKHBIC 33/1a4H HA U3MEPEHUE T€OMETPUYCCKUX BETHYNH B IPAKTHUECKUX CHTYAIIHSIX.

K xoHIly 00y4enus B 6 Kjiacce 00yJaromuiics MOJIy4UT CIETYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucsa v BbIYUCJIEHUSA

3HaTh W MMOHWMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMHA BHJAMHU YHCENT M CIOCOOAMH WX 3aIliCH,
MEePEXOIUTH (€CJIM ATO BO3MOYKHO) OT OJTHOM (POPMBI 3aITUCH YUCIIA K APYTOH.

CpaBHuBaTh M YHOPSAOYMBATH IIENbIE YKCIA, OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, CpaBHHUBATH
YHCIia OJJHOTO U Pa3HBIX 3HAKOB.

BeITONTHATE, codeTass yCTHBIE U MTUChbMEHHBIC IPUEMBI, apuPMETHUSCKHAE ACHCTBHS C HATYPATbHBIMH
U MEJBIMH YHCTIaMH, OOBIKHOBCHHBIMU M JICCATUIHBIMU JIPOOSMU, MOJIOKHUTEIHBHBIMA M OTPUIATEITLHBIMH
YHCIIaMHU.

BbruncnsaTe 3HAUEHUS YHCIOBBIX BBIPAKEHUH, BBIMONHITH NPUKHIKY W OIEHKY pe3ylbTara
BBIYHCJICHHUH, BBITIOJHATH MPEOOPA30BAHUS YUCIIOBBIX BBIPAKEHUH HA OCHOBE CBOWCTB apu(PMETHUCCKUX
JEWCTBUU.

COOTHOCUTH TOUYKY Ha KOOPJIWHATHOW MPSMOI C COOTBETCTBYIOIIMM €I YUCIIOM U M300pakaTh YucIia
TOYKaMH Ha KOOPJUHATHOMN MPSAMOI, HAXOIUTh MOYJIb YKCIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIHHONW CUCTEME KOOPIMHAT C KOOPIUHATAMH STOW TOYKH.

OKpyTJISTh [eJIbIe YHCiIa U ISCATUIHBIE IPOOH, HAXOIUTh TPUOJIMIKESHUS YUCEIT.



YucsoBble 1 OyKBEeHHbIE BbIPAKEHUS

[Tonumars 1 ynorpebsiTh TEPMHUHBI, CBS3aHHBIE C 3alIMCHIO0 CTENIEHU YHCIIa, HAXOAUTh KBaJpaT U Ky0
YHCIIa, BBIYUCISTH 3HAYEHUS] YUCIOBBIX BBIPAXKEHUHN, COJIEpKAIIUX CTEIECHU.

[Tosnp30BaThCs MpU3HAKaMU JAETMMOCTH, PACKIIAbIBATH HATYypAJIbHBIE YHCIIA HA IPOCTHIE MHOKUTEIH.

[Tonb3oBaTbes MacITaboM, COCTABIISATH IPOMOPIIMU U OTHOILLIECHUSI.

Hcnonb3oBath OYKBBI U1 0003HAYEHUS YHCEN MPU 3alIMCU MAaTEeMAaTUYECKUX BBIPAKEHUH, COCTABIIATh
OYKBCHHBIC BBIpaXCHHS W (OPMYJIBI, HAXOAWTh 3HAYCHUsS OYKBEHHBIX BBIPAXKCHHUH, OCYIIECTBIISISA
HE00XO0IMMBIE TIOJICTAHOBKH U TIPe0Opa30BaHMUsL.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelnenne TeKcTOBBIX 32124

Pemarp MHOTOIIArOBBIE TEKCTOBBIC 33]]a4H APHU(PMETHUSCKUM CIIOCOOOM.

Pemarp 3anaun, cBA3aHHbIE C OTHOLIEHUEM, IIPONOPLIUOHAIBHOCTHIO BEJIMYNH, MPOLIEHTaMH, pellaTh
TPHY OCHOBHBIE 33]]a4d Ha IPOOU U MPOLICHTHI.

Pemwate 3amaum, coaepkamiume 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYHUHBL: CKOPOCTh, BpeEMs,
paccTosiHUe, LeHa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpeMs, 00BEM pPabOTHI, HMCHOIB3YS
apudmeTHyecKue ACUCTBHS, OICHKY, IPUKUIKY, ITOJIB30BATHCS SIUHUIIAMH H3MEPEHUS COOTBETCTBYIOIINX
BEJIMYMH.

CoctaBnarb OyKBEHHbIE BBIPAXKESHHUS 110 YCIOBUIO 33/1a4U.

N3Biekath mHGOpPMAIUIO, MPEACTABICHHYIO B TaOIUIaX, HA JIMHEHHOW, CTONOYATON WM KPYrOBOM
auarpamMmax, THTEpIpEeTHPOBATh MIPEICTABICHHbBIE IaHHbIE, UCII0Jb30BaTh JAHHBIC IIPU PELICHUU 3a/1a4.

[IpencraBiasaTs HHPOPMAIUIO C TOMOIIBIO TAOHUII, TUHEHHON U CTOJI0YATON JUarpamm.

Harnsinaasi reomerpus

[TpuBOIUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIOMUX (POPMY U3YUIEHHBIX TEOMETPUUCCKUX
IUIOCKHX M MPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX H CHMMETPHYHBIX QUTYP.

N306paxaTh ¢ TOMOIIBIO LIUPKYJIA, JIMHEHKH, TPAHCIOPTUPA HA HETMHOBAHHOMN M KIIETYaTOW Oymare
M3YYEHHBIE IIOCKUE TeOMEeTpUuIecKe PUrypsl U KOH(DUTYpaIi, CHMMETPUYHBIE (QUTYPBI.

[lonb30BaTbcs TIEOMETPUUECKMMU MOHSATUSIMHM: PaBEHCTBO (UTyp, CHMMETpHUS, MCIIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxoauth BeNIMUYMHBI YIJIOB HM3MEPEHUEM C TOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJbl 3aJaHHOU
BEJIMYUHBI, MOJIb30BAaThCA NPH PEIICHUHM 3a4ad TpaJyCHOM MEpOM YIJIOB, paclo3HaBaTh Ha 4epTex)ax
OCTpBIH, IPSAMOMN, Pa3BEPHYTHIA U TYIIOU YIJIBI.

Beruucisate nnuHY JOMaHOW, MEPUMETP MHOTOYTOJIBHHUKA, TMOJh30BATHCS EAMHUIIAMUA H3MEPEHHS
JUIMHBI, BEIPAKATh OJHU €IMHUIIBI U3MEPEHUS JJIMHBI Uepe3 Ipyrue.

Haxoauts, ncnonb3ys 4epTéxHbIE NHCTPYMEHTBI, PACCTOSHUS: MEXAY JABYMsI TOUYKaMH, OT TOUKHU A0
MPSIMOM, JNTMHY ITyTH HA KBAJAPAaTHON CETKE.

Boruncnsate 1iomans (uUryp, COCTaBIEHHBIX W3 INPSMOYTOJIbHUKOB, MCIOJIB30BaTh pa3OMEHUE Ha
MPSIMOYTOJIbHUKYU, HAa paBHbIE (UTYPHI, AOCTpPAWBAHHE [0 MPSMOYTOJIbHUKA, MOJIb30BATHCS OCHOBHBIMU
€AMHUIIAMU U3MEPEHHUS IUTOIIA/IA, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUS TUIOLIAN Yepe3 JpYTHe.

PacroznaBate Ha MozeNsX U M300paKEHUSAX MNUpPaMHIy, KOHYC, IHMJIMHIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

N3006paxaTh Ha KIIeTYaTON Oymare mpsiMOYTOJIbHBIN Mapajieenure].

Breruncnsate 00EM MPSMOYTOIBHOTO MapaieNenumesa, Kyoa, mojb30BaThCsl OCHOBHBIMU €UHUIIAMHU
u3MepeHus 00bEMa;

Pematp HecoKHBIE 3a/1a4M Ha HAX0XK/IEHUE T€OMETPUYECKUX BEJIMYHUH B MPAKTUYECKUX CUTYaAIUH.



TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
Ne n/nn HauMmeHOBaHUE Pa3ieoB U TeM KosnecTBo acos DnekTpoHHbIE (LU(PPOBLIE)
IIPOrpaMMBbI Bcero Kontponpneie | Ilpaktudeckue | oGpasoparesnbHbie pecypebl
paboThI paboThI
1 Harypanbnbie uncina. JleiicTBus ¢ 43 4 bubnuoTeka
HATypPaJIbHBIMU YHCIAMH IIOK https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpust. Jlunuu Ha 12 1 2 bubanoreka
TJIOCKOCTH ITOK https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIC IPOOH 48 2 bubnuoteka
ITOK https://m.edsoo.ru/7f4131ce
4 Harmnsnnas reomerpusi. MHOroyrojibHUKH 10 1 bubnuoreka
ITOK https://m.edsoo.ru/7f4131ce
5 JlecsaTuanHbie 1pOOH 38 1 bubanoreka
ITOK https://m.edsoo.ru/7f4131ce
6 Harnsnnas reomerpust. Tena u ¢purypsi B 9 1 1 bubnuoTeka
POCTPaHCTBE LIOK https://m.edsoo.ru/7f4131ce
7 [ToBTOpeHMe U 06001IeHNE 8 1 bubnnoreka
ITOK https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 168 10 4

ITPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce
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6 KJIACC

KommuecTBo yacos

Ne /it HaunmenoBanue pa3aennoB u TeM DnekTpoHHbIC (IU(POBHIE)
IIPOrpaMMBbI Bcero Kourponbhbie |  Ilpakrnyeckue 00pa3oBaTeIIbHBIC PECYPCHI
paboThI paboThI

1 HarypanbHblie uncna 30 3 bubnuoTeka
ITOK https://m.edso00.ru/7f414736

2 Harmsianas reomerpus. [Ipsmeie Ha 11 1 bubnuoTeka
IJIOCKOCTH IIOK https://m.edsoo.ru/7f414736

3 Hpobu 32 3 bubnuoTeka
IIOK https://m.edsoo.ru/7f414736

4 Harnsgnas reomerpusi. Cummerpust 6 1 bubnuoreka
ITOK https://m.edsoo.ru/7f414736

5) Bripaxkenus ¢ OykBamu 6 1 bubnuoteka
ITOK https://m.edsoo.ru/7f414736

6 Harnsannas reomerpusi. @urypsl Ha 14 1 1 bubnuoteka
TIJIOCKOCTH ITOK https://m.edsoo.ru/7f414736

U ITonoxuTenbHbIE U OTPULIATEIBHBIE 40 3 bubnuoreka
qyucia ITOK https://m.edsoo.ru/7f414736

8 [IpencraBnenue JaHHBIX 6 1 bubnunoreka
ITOK https://m.edsoo.ru/7f414736

9 Harnsgnas reomerpusi. @urypel B 7 bubnuoreka
MIPOCTPAHCTBE LIOK https://m.edsoo0.ru/7f414736

10 [ToBTOpenue, 060061IeHNE, 16 2 bubnuoreka
CUCTEMaTH3aIUs ITOK https://m.edsoo.ru/7f414736

OBIIEE KOJIMYECTBO YACOB I10 168 14 3
[TPOTPAMME



https://m.edsoo.ru/7f414736
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

5 KIIACC
Kon IIpoBepsiemble nNpeMeTHBIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
MPOBEPAEMOro o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€r0
pe3yjabTara o0pa3oBaHus
1 Yucna u BBIYUCIEHUS
[lonnmath W NPaBUIBHO YHOTPEONSATH TEPMHHBI, CBSI3aHHBIE C
11 HAaTypaJbHBIMU YHUCJIaMH, OOBIKHOBEHHBIMH M JCCATUYHBIMU
JIpOOSMH
19 CpaBHMBATh M YHOPSJIOUYMBATh HATypaJbHbIEC YUCIIA, CPABHUBAThH B
' MNPOCTEUIINX CIydasiXx OOBIKHOBEHHBIE IPOOH, NECATHUHBIE IPOOH
COOTHOCUTH TOUYKY Ha KOOPAMHATHOM (YMCIOBOM) HpsSIMON C
1.3 COOTBETCTBYIOILIMM €l YHMCIIOM U U300pa)xkaTh HaTypalbHbIE YKCIa
TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOI) IpsIMOM
14 BeimonHATe  apudmeTrndeckue  JACHCTBHS € HATypaJIbHBIMHU
' YHCIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMH B IPOCTEHIINX CIydasx
1.5 BbInonHATE NpoBepKy, NPUKUIKY pe3yIbTaTa BHIYMCICHUN
1.6 OxpyrisaTh HaTypajabHbIE YHCIIA
2 Pemmenne TekcToOBBIX 3a7a4
Pemate TekcToBBIE 3amaun  apuPMETHYECKHM CIOCOOOM U ¢
2.1 MIOMOIIIBI0  OPraHU30BAHHOTO  KOHEYHOro  mepebopa  Bcex
BO3MOYKHBIX BAPHAHTOB
Pemrate 3amaum, comep)Kamipe 3aBHCHMOCTH, CBSI3BIBAIOIINE
2.2 BEJIMYMHBL: CKOPOCTh, BpEMs, pPACCTOSHUE, II€HA, KOJMYECTBO,
CTOUMOCTh
93 Hcronp30BaTh KpaTKWe 3aliCH, CXEMbI, TaOJUIbl, 0003HAYCHUS
' IIPU PELIeHUH 33134
[Tonp30BaThbCss OCHOBHBIMHM €IMHUIIAMU U3MEPEHUS: II€HbI, MaCCHI,
2.4 pacCTOSIHUSI, BPEMEHH, CKOPOCTH, BBIPaXaTh OTHU EIHHUIIBI
BEJIMYMHBI Uepe3 Jpyrue
25 W3Bnekars, aHAJIN3UPOBATD, OLICHUBATh uH(popMaIuio,
' OpelCTaBJICHHYI0 B Talnuue, Ha CTOJIO4YaToil Jauarpamme,




3.1

3.2

HHTCPHNPETUPOBATL  IMPCACTABIICHHBIC  JTaHHBIC, HCIIOJIBb30BaTh

JIAaHHBIE TIPU PELICHUH 3a1a4

Harmsannas reomerpust

ITosp30BaTbCAd TEOMETPUYECKMMHU IOHATHAMM: TO4YKa, IpsMas,
OTPE30K, JIy4, YTOJl, MHOTOYT'OJIbHUK, OKPYXKHOCTb, KPyT
[TpuBOANUTH TIpUMEPHI OOBEKTOB OKPY)KAIOLIETO MHPA, MMEIOIINX

dbopMy U3y4EHHBIX T€OMETPUUECKHUX (HUTYD

3.3

Hcmons30BaTh TEPMHUHOJIOTUIO, CBA3AHHYIO C YyIrJlaMH: BCpIIMHA
CTOpOHA; C MHOI'OYrOJIbHUKaMHu: VyroJj, BCpIIHMHA, CTOPOHA,

AUaroHalib; ¢ OKpY>XHOCTBIO: paAuyC, TUaAMCTpP, LUECHTP

3.4

H3o0paxaTh  U3ydeHHble  TeoMmeTpuyeckue  Gurypsl  Ha
HEJIMHOBAHHOW M KJIETYaTOl Oymare ¢ TOMOIIbI0 LHUPKYIS |

JINHEHKU

3.5

HaXOI[I/ITL JUIMHBI OTPC3KOB HCIOCPCACTBCHHBIM H3MCPCHHUEM C
IIOMOIIBIO JII/IHGﬁKPI, CTPOUTH OTPC3KHU 3aﬂaHHOﬁ OJIMHBI; CTPOUTH

OKPY’KHOCTB 3aIaHHOI'O paanyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB MPSMOYTOJbHHKA,

KBaaparTa I UX IMOCTPOCHU A, BBIYUCIICHUA TINIOIAaAU U TICpUMETPa

3.7

Boeluncnare mepumeTp M IUIOIIAAb KBajpara, NpsAMOYTOJIbHUKA,
¢buryp, cCOCTaBJIEHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4YHCIe QUTYD,

n300pakEHHBIX HA KJIeTYaTON Oymare

3.8

ITonp30BaTbCd OCHOBHBIMHU MCTPUYCCKUMU CAUHHUIIAMU U3MCPCHUSA

JJIMHBI, IUIOIIAJAW; BbIpaXaTb OAHM CIWHHIIBI BCIMYHMHBI YCPE3

ApyrHe

3.9

Pacrnio3HaBath napajuiesienunes, KyO, HCII0JIb30BATh
TEPMHHOJIOTHIO: BEpIIMHA, peOpo, IpaHb, W3MEPEHUs; HAXOIUTh

HU3MCPCHUA MMapaJUICIICTINIIC/A, Ky'68.

3.10

3.11

Borunciare  00bEM Ky63., napajjiejacnuieaa 1Mo 3aJaHHbIM

HU3MCEPCHUAM, IT0JIB30BATHCA CAMHUIIAMH U3MCPCHUA 00BEMa

Pemiate HecnoXxHBIE 3aJadyd  Ha HU3MCPCHUC T'COMCTPHYCCKUX

BCJIIMYHMH B IIPAKTUYCCKUX CUTYyallUuAX

6 KIIACC



Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOT'O 00111€T0
o0pa3oBaHus

1

Yucna v BEIUUCICHUS

11

1.2

13

3HaTh U MOHUMATh TCPMUHBI, CBA3AHHBIC C PA3JIMYHBIMU BUIAAMU
YHCceNl U CIocobaMu HX 3aIlucu, NepeEXoauTb (GCJ'II/I 9TO BOSMO)KHO)

OT 0IHOM (OPMBI 3aMKCH YHCIIA K APYToit

CpaBHI/IBaTB U ynopsAgo4duBaTh MLCJIBIE YHCIIA, OOBLIKHOBEHHEIE U

JACCATHYHBIC [[pO6I/I, CpaBHHBATH YK CJIa OJHOI'O U pa3HbIX 3HAKOB

BBIHOJ'IHSITL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,
aqu)MCTH‘{CCKHG II€I>'ICTBH$[ C HaTypaJIbHBIMU W LCJIBIMU YHCJIaMU,
OOBIKHOBEHHBIMHA H JACCATUYHBIMU Z[pO6$IMI/I, ITOJIOKHUTCIIbHBIMU 1

OTPpHULATCIbHBIMHA YU CIIAMHA

14

1.5

Brraucnsars 3HaA4YCHUA YHCIIOBBIX BLIpB,)KGHHfI, BBIIIOJIHATH
INPpUKHUAKY U OLCHKY pe3yiibTaTa BLIqHCHeHHﬁ, BBITIIOJIHATH
Hp606p330BaHI/IH YHCJIIOBBIX Bpra)KCHI/Iﬁ Ha OCHOBE CBOMCTB

apu(MeTUIECKHUX JEeHCTBUN

OprFJI?ITI) OejabI€ YHucCila MU ACCATHUYHBLIC Z[pO6I/I, HaxXoJUuThb

NpUOIMKEHUS YU CEeT

1.6

CootHOCUTH TOYKY Ha KOOPAWHATHOU IpsAMOM c
COOTBETCTBYIOILIMM € YMCIOM M M300pakaThb 4Kclia TOYKAMU Ha

KOOp,HHHaTHOﬁ HpHMOﬁ, HaxXoJuTb MOAYJIb YHUCJIa

1.7

1.8

CoOTHOCHTD TOYKY B HpﬂMOYl"OJ'IBHOfI CUCTCMC KOOpAHWHAT C

KOOpAuHaTaMn 3TOH TOUKHU

OprTJ'IHTL OcbIC 4YucCila W ACCATHUYHBIC ,[[pO6I/I, HaXOOUTb

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

YucnoBeie U 6YKB6HHI>IG BBIPAXKCHUA

2.1

2.2

2.3

2.4

Ilonumars, u ynOTpe6J'I$ITL TCPMUHBI, CBA3aHHBLIC C 3allHUCBIO
CTCIICHU 4YHCJIa, HAXOAWUThb KBaApaT U KY6 4quciia, BBIYUCIIATH

3HA4YCHUS YU CJIIOBBIX BBIp&)KGHPIfI, COACpKAIMNX CTCIICHU

ITons3oBaThCs IMpU3HAKaMH JACIIMMOCTH, pacKiiaabIBaTb

HAaTypaJIbHBIC YHUCJIa Ha MMPOCTBIC MHOXHUTCIIN
ITons3oBaThCs MaCIJ_ITa6OM, COCTAaBJIATH IMMPOIMOPIUHA U OTHOLICHUSA

Hcnons30BaTh 6yKBBI JJIs 0003HAUCHHS YHCEI opu 3almrcu
MAaTEMAaTHYCCKUX BBIp&)KGHPIfI, COCTaBJIATH 6YKBeHHI)Ie BBIPpAXKCHUA

1 (GOpMYJIbI, HAXOJUTH 3HAUEHUsI OYKBEHHBIX BBIPA’KEHUHN

2.5

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA




Perenne TeKCTOBBIX 337124

3.1

Pemate MHOTOIIAroBble TEKCTOBEIC 3aga4un apI/Iq)MeTI/I‘-IeCKI/IM

CII0COOOM

3.2

3.3

Pemiats 3aga4u, CBA3aHHBIC C OTHOIICHHUEM,
MPONMOPHUOHATIBHOCTBIO BCIMYMH, MNIPOUCHTAMH, PEIIaTb TpHU

OCHOBHBIC 3a1a4H1 Ha I[pO6I/I " IIPOLCHTHI

Pemarp 3amauu, cojeprkaiipe 3aBUCHMOCTH, CBS3bIBAIOIIHE
BEJIMYMHBI: CKOPOCTh, BpPEMs, pPacCTOSHHUE, IICHY, KOJMYECTBO,
CTOUMOCTh, TPOHW3BOJUTENBHOCTh, BpeMs, OOBEM  paboTHI,
UCTIONB3YS  apu(METHYECKUEe JEHCTBUS, OICHKY, NPHUKHUJKY;

MMOJIb30BATHCs CAUHULIAMHA U3MEPCHHUA COOTBETCTBYIOINX BCIIMUYUH

3.4

CocraBiith GYKBGHHI)IG BBIPpAXKCHUSA 11O YCJIOBHIO 3ala4n

3.5

3.6

4.1

W3Bnekare wuHOpManuio, mNpeAcCTaBICHHYIO B Tabnuiax, Ha
JIMHEWHOM, cTonbuaTon WA KpyroBou JarpaMMax,
MHTEPIPETUPOBATH MPEICTABICHHbBIE TaHHBIE, UCIIOIb30BATh TaHHBIC

IIPY PELICHUU 3a1a4

[TpencraBiasaTe MHGOPMALUIO C MOMOILBIO TAOIMUL, JUHEHHOW U
CTOJI0YATON Juarpamm
Harmsnaast reomerpust
[TpuBOANUTE MIpUMEPHI OOBEKTOB OKPY)KAIOLIET0 MHpA, MMEIOLINX
bopmy M3Y4YEHHBIX reOMEeTPUUYECKUX MJIOCKHUX u

IIPOCTPAHCTBEHHBIX (UTYp, MPUMEPHl PaBHBIX U CHUMMETPUYHBIX

buryp

4.2

4.3

N300paxaTh C MOMOIIBIO LIUPKYJSA, JUHEHKH, TpPAaHCHOPTHpa Ha
HEJIMHOBAHHOW W  KJeT4aro Oymare u3ydyeHHbIE IIJIOCKHE
reoMeTpuueckue (GuUrypsl M KOH(QUIypaluu, CUMMETPUYHBIC
burypst

[Tonb30BaThCs TEOMETPUUYECKUMH TMOHATHUSMHU: PaBEHCTBO (QUTYD,
CUMMETpUS; HCMHOJb30BaTh TEPMHHOJOTHIO, CBA3aHHYIO C

CHMMCTpHCfII OCb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

4.5

Haxomute  BeMWYMHBI  YIJIOB  M3MEPEHHEM C  TOMOIIBIO
TPAHCIIOPTHUPA, CTPOUTH YIVIBI 3aJJAHHOW BEJIMYUHBI, [TOJI30BATHCA
[P pELICHUU 3a7a4 T'PajyCHOM MEPOU YIJIOB, PacloO3HaBaTh Ha
YepTekaxX OCTPBIN, NPSIMON, Pa3BEPHYTHIN U TYIIOMN YIJIbI

Beluucnate  AMHY  JIOMaHOM, NEPUMETP MHOTOYTOJIBHUKA,
II0JIB30BATHCS C€IUHUIAMM H3MEPECHMs JJIMHBI, BBIPAXKATh OIHH

€AVHULBI U3MEPEHUS JUIMHBI Yepe3 Ipyrue




4.6

4.7

Haxonutb, uCHONB3ys 4YEpPTENKHBIE HHCTPYMEHTBI, PACCTOSHUA:
MEXy IBYMs TOYKAMH, OT TOYKHM IO INPSAMOW, JUIMHY IIyTH Ha

KBaﬂpaTHOﬁ CECTKEC

Bbruucnate miomans GUryp, COCTaBiIeHHbIX U3 NMPSIMOYTOJIbHUKOB,
UCMONb30BaTh pa30MeHue Ha MPSAMOYTOJBHUKH, HA paBHbIE
¢burypel, JOCTpauBaHHE 10 TNPSMOYTOJbHUKA, TOJIb30BATHCS
OCHOBHBIMM €IMHHMIIAMM W3MEpPEHUs IUIOLIAAU, BBIPAXaTb OJHHU

SAMHUIBI U3MEPEHUS TUIOMIAIN Yepe3 Ipyrue

4.8

4.9

4.10

PacnosnaBars, Ha MOACIAX H I/I306pa}KeHI/IﬂX nmupamMuay, KOHYC,
HUJIIMHAP, UCII0Jb30BaTh TCPMHUHOJOIMIO: BCPIIMNHA, pe6p0, I'paHb,

OCHOBAaHHE, Pa3BEPTKa

N300paxkaTb ~ Ha  KJIETYATOH Oymare  NpsIMOYTOJbHBIN

napajiCJICIIHIIC

Brruncaare 00béEM OpsAMOYT'OJIBHOTO  IapaJljieJICIruIieaa, KY6a,

MMOJIb30BATHCS OCHOBHBIMU CAMHHUIIAMU U3MCPCHUS 00BEMa

411

Pemrate HeCI0XXHBIC 3ala4Yi Ha HAXOXJACHUC TI'COMCTPUUYCCKHUX

BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX

HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

5 KUITACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA

1 HarypanbHble uncia u Hynb

11 HarypanbHoe uncno. Pan nHatypanbhbix umucen. Yucno 0. M3o0paxenue

' HATypaJIbHBIX YHCeNl TOYKaMU Ha KOOPAUHATHOW (UMCIOBOMN) MPsAMOit

19 [To3uumonHass cucrema cuucieHud. Pumckas Hymepanud. JlecsTuuHas

' CUCTEMA CUUCIICHUS

13 CpaBHeHHE HaTypallbHBIX YHCEJN, CpPAaBHEHUE HaTypalbHBIX YHCEN C

' HynéM. OKpyriieHue HaTypaJbHBIX YHCET
CnoxeHve, BbIYMTAHUE, YMHOXKEHHE M JIeJIEHWE HATypajbHBIX YHCEll.
CBOHCTBO HyNs TMpU CIOXEHWH, CBOMCTBA HyJs W E€AWHULIBI TpU

14 yMHOXKeHUH. [lepemecTuTenbHOE M COUYETATENbHOE CBOICTBA (3aKOHBI)
CIIOKEHUSI W  YMHOXKEHHS, paclpelleIUTeNbHOe CBOMCTBO  (3aKOH)
YMHOXKEHUS

1.5 Hcnonp3oBanne OykB yisi 0003HAYEHWsS HEU3BECTHOTO KOMITOHEHTa M




3aMiCcH CBOMCTB apu(PMETHUECKUX ACHCTBUN

1.6

Jlenurenu W KpaTHBIC YHUCIIA, PA3JIOKEHUE HA MHOXHUTENH. IIpocThie H
coctaBHble uucia. [IpusnHaku penumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

1.7

Cremnenp ¢ HaTypaJbHbBIM I10Ka3aTCJICM. 3amnuchk yucia B BUJC CYMMBbI

pPaspsAAHbIX CJIaraCMbIX

1.8

2.1

2.2

UucnoBoe BblpakeHHE. BbluuciaeHUe 3HAYEHUN YHCIOBBIX BBIPAKECHU,
MOPSAAOK BBINOJHEHUA JAeicTBUM. VCnosb30BaHME MpPHU BBIYUCIECHUSX
MEPEMECTUTENIFHOTO U COYETATEIbHOTO CBOWMCTB (3aKOHOB) CIIOXKEHUS M

YMHOKEHMS, paCIpEACIIUTEIBHOIO CBOMCTBA YMHOKECHUS

Hpobu

[IpencraBinenne o npobu Kak crmocobe 3amMcd 4YacTH BEJIUYHHBL
OObikHOBeHHBIE  ApoOu. IlpaBunbHBIE U HEMpaBWIbHBIE — JIPOOH.
CwmemanHass  ApoOb, TPEACTABICHHE CMEIIAHHOW JpoOu B  BHUIE
HETPaBWIBHOW IPOOU U BBIIEIICHUE 1ICJION YacTH YKCiia U3 HeMpPaBUIIbHOU

npoou. M300pakeHue npoOeii ToOUKaMu Ha YUCIIOBOU MPSMOMA

OcHoBHoOe cBoiicTBO nMpobu. Coxkpamienue apooeit. [IpuBenenue qpodbu k

HOBOMY 3HameHaremnto. CpaBHeHHE IpoOeit

2.3

2.4

2.5

CrnoxeHue M BBIYMTAHHE JpoOed. YMHOXEHHWE | JeleHHe Ipo0eH,
B3aMMHO-00paTHbIe ApoOu. HaxokaeHne 4acTu 1enoro u meiaoro Mo ero

4acTH
Hecstnunas 3anuchk apooeit. [lpencraBienne necATUYHON IpOOM B BHJIEC
0OBIKHOBEHHOM. 300pakeHre NEeCITUYHBIX Apo0ei ToukaMHi Ha YUCIIOBOM
npsMoil. CpaBHEHHE IECATUYHBIX IpoOeit

Apudpmernueckue AEUCTBUS € JECATUYHBIMU J1poOsMu. OKpyriieHue

JIECATUYHBIX Ipo0eit

Pemienne TekcTOBBIX 3a1a4

3.1

Pemenne TekcTOBBIX 3a0a4 apI/I(i)MeTI/I‘-IeCKI/IM CII0CO0OM

3.2

3.3

Pemenne nornueckux 3amad. Pemenuwe 3agau  mepebopoM  Bcex
BO3MOXXHBIX BapuaHTOB. Vcmonp30BaHWE TpU PELISHUU 3adad TaOJIuIl U
cXeM

Pemenue 3agau, comepxkamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIWYWHBI:
CKOpPOCTb, BpEMs, pacCTOSIHUE, LEHY, KOJIUYECTBO, CTOMMOCTb. EMMHUIIBI

U3MEpeHHs: Macchl, 00bEMa, IIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.




CBs13b MCXKAY CAUHHNIaMU U3MCPCHUSA KaX(HOfI BCJIIMYHHBI

34 Pemenne oCHOBHBIX 3aJ1a4 Ha 1pooH
3.5 [IpencraBnenne JaHHBIX B BUJIE TaOJUI, CTOIOYATHIX AUArPaMM
4 Harnsanas reomerpus
Harnsnaele npenctaBieHust o (urypax Ha IDIOCKOCTH: TOYKa, HpsMasd,
4.1 OTPE30K, JIyd, YroJl, JIOMaHas, MHOTOYI'OJIbHUK, OKPYXHOCTb, KPYyr. YTOIL.
[IpsimMoiA, OCTpPBIH, TYIION U Pa3BEPHYTHIN YIJIbI
JnuHa oTpe3ka, METpUYECKHWE €IMHULbl JUIMHBL. JJInHAa JIOMaHOW,
4.2 IIEPUMETP MHOTOYTOJIbHMKA. I3MepeHne u MOCTPOEHUE YIJIOB C IIOMOILBIO
TpaHCIOpTHpa
43 Harnsanneie npeacraBineHuss o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
' OpSMOYTOJIbHUK, KBaJ[paT, TPEYTrOJbHUK; O PABEHCTBE (PUTyp
N300paxkenue ¢uryp, B ToM yucie Ha kieryaroil Oymare. Iloctpoenue
44 KOHpHUTypanuid M3 YacTel NpSAMOH, OKPYKHOCTH Ha HEITMHOBAaHHOW W
' KkieryaTo Oymare. Mcmonp3oBaHME CBOWCTB CTOPOH U YIJIOB
IPSIMOYTOJIBHHKA, KBaJpaTa
[Tnomane NpsAMOYroJbHUKA M MHOTOYTOJIBHUKOB, COCTABJIEHHBIX W3
4.5 IPSIMOYTOJIBHUKOB, B TOM uHucjie (Uryp, U300pakEHHBIX Ha KIIETYATOM
Oymare. EqunuIbl n3MepeHus miomanu
Harmsinuele  mpeicTaBieHus O MPOCTPAHCTBEHHBIX  (Urypax:
NPSIMOYTOJIBHBIN TMapaiienenumnes, Kyo, MHororpanHuku. M3o0pakeHnue
4.6 IOPOCTEHIIMX MHOTOIpaHHHMKOB. Pa3BépTku kyba M napaisenenunena.
Coznanue Mojeneid  MHOTOTpaHHMKOB (M3 OyMmaru, IpPOBOJIOKH,
IUTAaCTHJIMHA U IPYTUX MaTepUasoB)
47 OO0BEM MpsAMOYroaBHOIO Hapaienenunena, Kyoa. EnuHunbsr usmepeHus
' 00Béma
6 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUS
1 HarypanbHble uncia
11 ApudmeTrnueckre AeMCTBHUSI ¢ MHOIO3HAUYHBIMHM HaTypaJIbHBIMH YUCIIaMHU.

UucnoBble BBIpaXEHHS, NOPSAOK JEHCTBUM, HCIOJIB30BAaHHE CKOOOK.




Hcnons3oBanne IIpu BBIYHCIICHUAX MEPEMECTUTCIIBHOI'O n
COUYETaTEILHOTO CBOMCTB CIIOKCHHUS U YMHOXCHUSA, paCpCACIUTCIILHOTO

CBOMCTBaA YMHOXCHUSA

1.2 OKpyTJIeHHE HaTypaJIbHBIX YHCEIT
13 Jenmurenn W KpaTHbIE 4YHWCNIA, HAWOONBIIMK OOMMHA JCTUTENh U
' HauMeHblIee oluiee kpatHoe. [[enuMOCTh CyMMBI U TPOU3BEICHUS
14 Jlenenue ¢ octaTkoM
2 Hpobu
21 OOBIKHOBEHHAs JIp0Ob, OCHOBHOE CBOMCTBO APOOH, COKpAICHHE JPOOCH.
' CpaBHeHUE U YyHIOPSAOYMBAHUE IPOOEH
25 Pemenune 3amau Ha HaXOXKJIEHHE YAaCTH OT LEJIOTO U IEJIOTO O €r0 YacTH.
' JIpo6HOe 4ncio Kak pe3ynbTar AelieHus
s [IpencraBienue naecATUYHON ApoOU B BHAE OOBIKHOBEHHOW IpoOu u
' BO3MO>KHOCTH TIPEJICTABIICHUST OOBIKHOBEHHOW APOOU B BUJIE NECATUIHON
Hecsatuunbie apoOu u MeTpudeckas cuctemMa Mmep. Apudmernyeckue
24 JEHCTBUS M YHCJIOBBIC BBIPAKCHHSI ¢ OOBIKHOBCHHBIMH M JICCATUIHBIMU
IpoOsIMU
” OtHomenue. [leneHue B JaHHOM OTHOIIEHHH. Macmitad, Mpomopius.
' [IprMeHeHne nponopuuii IpU PEeIICHUN 331a4
[TonsiTre mporeHTa. BeraucieHre mporenTa OT BETNIHHBI U BETHUYHUHBI 110
2.6 e€ mporeHTy. BeipaykeHue mpoIeHTOB JeCATUYHBIMU ApodOsmu. Pemenue
3aJ1a4 Ha MPOIIEHTHI. BhIpa)keHNe OTHOMIECHUS BEJIMYUH B TIPOIICHTAX
3 [TooxkuTenbHBIC U OTPHUIIATEIHLHBIC YHCIIA
[TonmoxuTenpHble U OTpULIATENbHBIE Ynciia. Llenbie uncna. Moayinp yucina,
3.1 reoMeTpuuecKas UHTepIpeTaus Moays yrucna. M3o0paxeHne yucen Ha
KOOpAMHATHOM npsaAMoil. UncnoBslie mpoMexyTku. CpaBHEHUE Yncen
35 ApudmeTndeckne ACUCTBUA C TMOJOXKUTEIHHBIMU U OTPHIATEIHHBIMU
' YUCIIAMHU
[TpstMoyTONBHAST CHCTEMa KOOPJIWHAT Ha TUIOCKOCTH. KOOpIWHATHI TOYKH
3.3 Ha IUIOCKOCTH, abciucca u opauHaTa. IlocTpoeHue Touek u ¢Guryp Ha
KOOPJAMHATHOM IIOCKOCTH
4 ByKkBeHHBIE BBIpOKCHUS
4.1 [Ipumenenue OyKB [JId 3alWCH  MAaTEMAaTHYECKUX BBIPAKCHHH U




npemiokeHuid. CpoiicTBa apu(METHUYECKUX JIeUCTBUH. bByKBEHHBIC
BBIDOKEHHMSI W  YHMCIOBbIE IMOJCTAHOBKU. bDyKBEHHBIE pPaBEHCTBA,

HaXO0XJCHUE HEU3BCCTHOI'O KOMIIOHCHTA

®opmynsl, GopMysIbl IEpUMETPA U IUIOIMIAIN IPSIMOYTOJIbHUKA, KBaJIpara,

42 0o0BéMa mapaenenurena u Kyoa
5 Pemennie TekcTOBBIX 3a7a4
51 Pemenne TekcTOBBIX 337124 apu(METHUESCKIM CIIOCOO0M
5 5 Pemenne normyeckux 3amay. Pemenue 3amau mepebopoM  Bcex
' BO3MOYXHBIX BAPHAHTOB
Pemenne 3amad, conepikammx 3aBUCHMOCTH, CBSI3BIBAIOLINX BEITMYMHBI:
CKOpPOCTb, BpeMsl, pacCTOSHHME, I1I€Ha, KOJIMYECTBO, CTOMMOCTb,
5.3 NPOM3BOIUTENFHOCTb, BpeMs, 00bEM palboThl. EnuHHUIBI W3MEpeHus:
Macchbl, CTOUMOCTH, PAaCCTOSIHUS, BpPEMEHH, CKOpPOCTU. CBS3b MEXIy
€IMHUIIAMH U3MEPEHUS KOKION BETMIUHBI
= Pemenne 3amay, CBA3aHHBIX C OTHOIICHHEM, MPOMOPIHMOHAIBEHOCTHIO
' BEJIMYMH, IPOIICHTAMHU; PEIlIEHNEe OCHOBHBIX 3a7]a4 Ha APOOU U MPOICHTHI
- OueHka ¥ IpUKHIKA, OKpyrieHue pe3yibTara. CocTaBieHne OYKBEHHBIX
' BBIPQ)KEHUI! 110 YCIIOBHIO 3a/1a4H.
5 6 [IpencraBiaeHne NaHHBIX C MOMOIIBIO TaOnuil U auarpamm. CronbuaTbie
' nrarpaMMbl. YTeHHE KPYTOBBIX UarpamMm
6 Harnsgnas reomerpus
61 Touka, mpsiMas, OTpPe30K, Jyd, YroJ, JIOMaHas, MHOTOYTOJbHUK,
' YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, KPYT
6.2 B3anMHoe pacnosoxkeHue JBYX MNpPsIMBIX Ha IUIOCKOCTH, HapajielbHble
' npsIMbIe, TIEPIICHINKYIISPHBIE TTPSIMBIE
6.3 W3mepeHune pacCTOSTHUN: MEXIY JBYMS TOYKAMH, OT TOYKH 0 TPSMOH,
' JUTMHA MapIipyTa Ha KBaJApPaTHOU CETKe
6.4 H3mepeHne 1 MocTpoeHHe yriioB ¢ HOMOIIbIO TPAHCIOPTUPA
6.5 Buasl TpeyroibHUKOB: OCTPOYTOJIBHBIM, IPSIMOYTOJIBHBIN, TYIOYTOJIbHBIH,
' paBHOOEPEHHBIN, pABHOCTOPOHHUIMA
6.6 YetpipéxyroabHUK. [IpsIMOYroNbHUK, KBaJpaT: HMCIOJIb30BaHHE CBOWCTB
' CTOPOH, YIJIOB, IHaroHaJIen
6.7 N3o0paxkeHne reomeTpuueckux (UTyp Ha HEITWHOBAHHOW Oymare ¢




6.8

6.9

UCIIOJIb30BAHUEM  LIHUPKYJs, JIMHEWKH, YrOJbHHMKA, TPaHCIOPTHpA.
[Moctpoenust Ha KieT4aToit Gymare

IIepumeTp MHOTOYroJIbHUKA

[Tonsitue  mmomaau  GUrypbl, E€AMHHUIBI  U3MEPEHHsS  IUIOIIA[IN.
[Mpubnuxéranoe n3MepeHne miomaan Guryp, B TOM 4HClie Ha KBaJApaTHON

CCTKEC

6.10

[TpubmmkE€HHOE U3MEPEHNE JITMHBI OKPYKHOCTH, TUIOIIAIU Kpyra

6.11

6.12

CI/IMMeTpI/Iﬁi LHCHTpAaJIbHAasA, oceBas n 3€pKajibHad. HOCTpOCHI/Ie

CUMMETPHUYHBIX QUTYp

Harnsannsie [PEACTaBICHUSA 0 [IPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunesn, KyO, mpusMa, NUpaMuna, KOHYC, IMJIMHAP, IIap u
cdepa. M3o0paxkenne mpocTpaHCTBEHHBIX ¢Guryp. Ilpumepsr pa3BépTok
MHOIOIpaHHMKOB,  LwMHApa U KoHyca. Co3manue  mojeneit
MPOCTPAHCTBEHHBIX (hUTyp (U3 Oymaru, mIpOBOJIOKH, TUTACTHUIIMHA U JPYTUX

MaTepHaoB)

6.13

[Tonsitre 00bEMa, enuHuUIbl U3MepeHust 00bEMa. O0BEM IPSIMOYTOIBHOTO

napajuieyenumnesaa, Kyoa
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