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I[TOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o MareMaruke sl oOydarmmxcs 5—6 KiaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme no MaTeMaTUKe y4TEHbI HJEU U NoJI0keHus KoHuenuuu pa3BuTus
MaTeMaTudeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenMeToM MaTeMaTHKH SIBISIOTCS (yHIAMEHTAIBHBIE CTPYKTYPBI HAIIEro MUpa —
MIPOCTPAHCTBEHHBIC ()OPMBI M KOJWYECTBEHHBIE OTHOIICHHS (OT MPOCTEHINNX, YCBAUBAECMBIX B
HETMIOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIIOKHBIX, HEOOXOUMBIX JIJISl Pa3BUTHS HAYYHBIX U
NPUKIAIHBIX HAeH). MareMarnueckue 3HaHUS OOECIEYMBAIOT IMOHMMAHHE MPUHIIUIIOB
YCTpPOMCTBA M HCIOJB30BAHUS COBPEMEHHOM TEXHUKH, BOCIPUATHE W HHTEPIPETAIIIO
COITMAIbHOM, PKOHOMHUYECKOH, TMOJUTHYECKONW WH(OPMAIUMHU, JAIOT BO3MOKHOCTH BBINOJIHATH
pacuéThl ¥ COCTABIIATH AITOPUTMBI, HAXOIUTh U IPUMEHSITH (POPMYJIIbI, BIAJACTh MPAKTHUECCKUMU
npuéMaMy reOMETPUUSCKUX H3MEPEHUH 1 MTOCTPOSHUN, YUTaTh HH(OpPMAITHIO, TPEACTaBICHHYIO
B BUJC TAOIUWI, TUarpamMM MU TpaduKOB, KUTh B YCJIOBUSX HEOMPEICICHHOCTH W TOHUMATh
BEPOATHOCTHBIN XapakTep CIyYaHbIX COOBITHI.

W3ydeHnne maTeMaTuku GopMHUpYyeT y 00YJAFOIINUXCS MATEMATUICCKUI CTHIIh MBIIIIJICHUS,
MPOSIBIISIONIUICS B OMpPENEIEHHBIX YMCTBEHHBIX HaBblkax. OOywaromiyecss OCBaMBalOT TaKue
PUEMBI K METOJIBI MBIIIUICHUS, KAaK HHTYKITUS U JEAYKIIUs, 0000IeHNEe U KOHKPETU3AINs, aHATH3
U CHHTE3, Kiaccupukanus W cuUcTeMaru3aius, adcTparupoBaHue u aHanorus. OOBEKTHI
MaTEeMaTUYECKNX YMO3aKIIOUEHUH, MpaBHia MX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKHUX MOCTPOCHHH, CIIOCOOCTBYIOT BbIpaOOTKEe yMeHUs: POopMyIHUpOBaTh, 000CHOBBIBATH U
JIOKa3bIBaTh CYXKJIEHUSI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIIUICHHE. M3ydeHne MaTreMaTuku
obecrieunBaeT (HOPMHPOBAHHE AITOPUTMHUYECKON KOMIIOHEHTHI MBIILUICHUS M BOCIUTaHUC
YMEHUW JIeWCTBOBATh MO 3aJaHHBIM QJITOPUTMAM, COBEPIICHCTBOBATb H3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mporecce pernenust 3aja4 — OCHOBOW Y4eOHOW JeATEeIbHOCTH Ha
ypOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUECKAs ¥ MPUKIIAHASI CTOPOHBI MBIIILJICHHUS.

OOyyenne MaTemMaTHKe JaéT BO3MOXHOCTh pa3BUBaTh Yy OOy4aloUUXCS TOYHYIO,
palroHaIBHYI0 U UH(POPMATUBHYIO pe4b, YMEHHE OTOMpPATh HanboJiee MOAXOISIINE I3bIKOBBIC,
CUMBOJIMYECKHE, TpapuuecKre CpeacTBa Ui BBIPAKEHUS CYXKICHUH M HarJIAIHOTO WX
MIPEICTABJICHHUS.

[Tpu u3ydyeHnn MaTeMaTUKHU OCYIIECTBISIETCS 00Iee 3HAKOMCTBO C METOIaMU TIO3HAHUS
JIEWCTBUTEIILHOCTH, TMPEACTABICHUSIMUA O TPEAMETe U METOJAaX MaTeMaTHUKH, UX OTJIMYHUU OT
METOJIOB JAPYTUX €CTECTBEHHBIX M TYMAaHHTApHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHS
MaTeMaTHKH JJI PEHICHUS] HAyYHbIX U MPUKIIATHBIX 3a/1a4.

[TpropuTeTHBIME LIETISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Klaccax sSBISIOTCS:

MPOJIOJDKEHNE (POPMUPOBAHUSI OCHOBHBIX MATE€MATHYECKUX TOHITHH (YHUCI0, BEJIMUMHA,
reoMerpuueckas (Qurypa), o0oOeCHeuMBaAIOIINX TMPEEMCTBEHHOCTh U  IEPCHEKTUBHOCTH
MaTeMaTHUYeCKOro o0pa3oBaHMs 00YUarOMINXCS;

pa3BUTHE  HMHTEJUIGKTYAIbHBIX W  TBOPUECKHUX  CIOCOOHOCTEH  0OydJarommxcs,
MO3HABATEJIbHOW aKTHBHOCTH, UCCIIEOBATEIIbCKUX YMEHHM, MHTEpeca K N3yUEeHUI0 MAaTEeMaTHKH;

MoJIBe/IeHNE 00YJArOIIMXCsl Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3U
MaTE€MaTHUKHU U OKPYXKAIOIIET0 MHUPA;

dbopmupoBanue GyHKIIMOHATHFHOW MAaTEMaTUYECKON IPaMOTHOCTH: YMEHHUS PACcIIO3HABATh
MaTeMaTH4eCKHe 0OBEKTHI B pEaTbHBIX )KH3HEHHBIX CUTYalUsIX, MPUMEHITh OCBOSHHBIEC YMEHUS
JUISL pEIeHUs] TPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH MOJyUCHHbIE PE3YIIbTaThI
Y OIICHUBATh WX HA COOTBETCTBHUE MPAKTHYECCKOW CUTYAIUH.

OcHOBHBIE JIMHUU COJIEpKaHUSI Kypca MaTeMaTUKH B 5—6 Kjaccax — apumeTnueckas u
TeOMETpUUYECKasi, KOTOPbIE Pa3BUBAIOTCS MapaUIeTbHO, KaXK/Iasi B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOW, OJTHAKO, HE HE3aBHCUMO OJHA OT APYroi, a B TECHOM KOHTAKTE M B3aMMOJCHCTBHM.
Taxke B Kypce MaTeMaTHKH MTPOUCXOAUT 3HAKOMCTBO C AJIEMEHTAMU aireOphl U ONMHUCATEIbHON
CTaTUCTHKH.

N3yuenne apudmernueckoro Marepuania HAYMHACTCS CO CHUCTEMAaTH3allud U Pa3BUTHUS
3HAHWI O HATYPAIBbHBIX YHCIIaX, MOJIYYEHHBIX Ha YPOBHE HAYAIBHOTO 00I111ero oopazoBanus. [Ipu



3TOM COBEPIICHCTBOBAHNE BBIYMCIUTEIBHON TEXHUKH U (POPMHUPOBAHUE HOBBIX TEOPETUUYECKHX
3HAHUM COYeTaeTcsi ¢ Pa3BUTUEM BBIUMCIUTEIBHOM KyJIbTYpbl, B YAaCTHOCTH € OOy4YeHHEM
IIPOCTEUIINM NTPUEMAM NMPUKUAKU U OLIEHKU Pe3yJIbTaTOB BBIYMCIICHMI. 3ydeHne HaTypalbHbIX
YyHCell IPOAO0JDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU ITOHATHAMHU TEOPUH JEIIMMOCTH.

Hauano u3ydenus oOBIKHOBEHHBIX M JIECATHYHBIX OpoOei OTHeceHO K 5 Kiaccy. DTo
HEepBbI 3Tall B OCBOGHUHU JApoOel, Korjga MpPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHM HIESIMH,
noHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX JpoOell B MOJHOM 00bEME
IPEIIECTBYET M3YyYEHUIO NECSITUYHBIX OpOOeH, YTO 11e1eco00pa3HO ¢ TOUKU 3pEHMsI JIOTUKU
U3JI0KEHUsI YUCIIOBOM JIMHWM, KOTJa TpaBWia NEHCTBUH C JECATUYHBIMH JAPOOSMHU MOXKHO
000OCHOBaTh YK€ M3BECTHBIMU aJITOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Opo0sMu. 3HAKOMCTBO C JECATUYHBIMH JIPOOSIMH PACHIMPUT BO3MOXKHOCTH JUIi TMOHUMAaHHSA
00y4aroImyUMuUCs MPUKIAAHOTO TPUMEHEHHs HOBOM 3allMCH IPU U3YYEHUH JPYTUX NPEAMETOB U
IpY MPAKTHYECKOM HCIONb30BaHuU. K 6 Kitaccy oTHeCEH BTOpOIA 3Tan B U3y4eHUU OpoOe, rae
IPOMCXOIUT COBEPLICHCTBOBAHWE HABBIKOB CPAaBHEHUS M INpeoOpazoBaHMs IpoOel, OCBOeHHE
HOBBIX BBIYHUCIUTENBHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUM, B TOM 4HCIIE
3HAYEHUH BBIPAKEHUH, COAEPXKAIIMX M OOBIKHOBEHHbBIE, U JECATHUYHBIE JPOOM, yCTaHOBJIEHUE
CBSI3EH MEXIy HUMH, PacCMOTpEHHE MpUEMOB pelIeHHs 3aaad Ha apodu. B navane 6 xmacca
IIPOUCXOIUT 3HAKOMCTBO C ITIOHATUEM MPOLICHTA.

Oco0eHHOCThIO M3Y4YEHHUSI MOJIOKUTEIbHBIX U OTPULIATEIbHBIX YHCEN SIBJISETCSA TO, YTO
OHM TaKXX€ MOTYT PacCMAaTpPUBAThCS B HECKOJIBKO ATANoB. B 6 Kilacce B Hayajle U3y4eHUs! TEMbI
«IlonoxuTenbHble U OTpULATENbHBIE YMCIa» BblaenseTcs noarema «llenbie uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHCIAMM M JCHCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPULATENIbHBIMU YHCJIAMU IIPOUCXOJUT HA OCHOBE COJIEPKATENBHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYIHOM YpPOBHE IIO3HAKOMHUTbH OOYyYaroIIMXCsl NPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MNOHATUSIMM TEMbI, B TOM YHCJIE U C MpaBWJIaMU 3HAKOB IPU BBINOJHEHUU apUPMETHUECKUX
neiictBuil. I3ydeHne palinoHaIbHBIX YUCEI HAa 3TOM He 3aKOHYHTCS, a OyIeT MPOAO0IKEHO B Kypce
anredpsl 7 Kiacca.

[Ipy oOydyeHuM pemIeHMIO TEKCTOBBIX 3aJad B 5—6 KjaccaX HMCIOJIB3YIOTCS
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTke BHIUMCIUTENBHBIX HaBBIKOB B 5—6 Kilaccax
paccMaTpUBAIOTCS TEKCTOBBIE 3aJauM CIEAYIOIIMX BHMJIOB: 3a/ladyd Ha JBIKCHME, HA YacTH, Ha
MOKYINKH, Ha paboTy U NPOU3BOAUTENBHOCTb, Ha MPOIEHTHI, HA OTHOLIEHHUS WU MPOIOPLHUHU.
OOyuaromiyecs 3HaKOMATC ¢ IpuéMaMM pelIeHHs 3ajad 1nepebopoM BO3MOXKHBIX BapHaHTOB,
yuyatcs paboTath ¢ HHpOpMaIueil, npeacTaBaeHHON B (hopMe TabIuIl WK AUArpaMM.

B mporpamme yueOHOro kypca «MaTemMaTuka» MperycMOTpeHO (opMupoBaHUe
IPOMNEAEBTUUECKUX anredpanyeckux IpeacTaBieHuil. bykBa kak cMMBOJ HEKOTOPOTO YHCIa B
3aBUCUMOCTH OT MaT€MaTH4E€CKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. BykBeHHas CMMBOJIMKa
HIMPOKO HCIOJIb3YeTCsl MpeXkJe BCEro s 3amucH OOLIUX YTBEPXKACHUNW M MPEAIOKEHUM,
(dbopMyI1, B 4aCTHOCTH JJISl BBIYMCICHUS F€OMETPUUYECKUX BEUYMH, B KAUECTBE «3aMECTUTEIISD)
YHCIa.

B mporpamme ywyeOHoro kypca «MaremaTuka» MpeAcTaBie€HA HarisaHas T'€OMETpHs,
HalpaBJieHHasT Ha pa3BUTHE OOPa3HOTO MBIIUIEHUS, MPOCTPAHCTBEHHOIO BOOOpa)KEeHUs,
n300pa3uTeIbHBIX YMEHUN. DTO BaXKHBIH 3Tall B U3yYEHUH T'€OMETPHH, KOTOPBIN OCYIIECTBIISAETCS
Ha HAIJISIIHO-TIPAaKTUYECKOM ypOBHE, ONHpAeTCsl Ha HarjasAHO-00pa3HOE MBIIUICHHE
oOyuaromuxcs. boibas posib OTBOAUTCS MPAKTUYECKON JeSITeIbHOCTH, OIBITY, SKCIIEPUMEHTY,
MoienrpoBaHuio. O0yyaronyecs 3HaKOMSTCS C TeOMETpUYECKUMU (UTypaMH Ha MIIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIIMMHI KOH(MUTYpALIUIMH, ydaTcs U300paXkaTh UX HA HETMHOBAHHOMN
W KJeTdaTrol Oymare, paccMaTpuBalOT WX WpOoCTelIne cBoWcTBa. B mpomecce u3ydeHus
HarJsIIHOM TeOMETPUM 3HAHMS, MOTyYeHHbIE OOydYaloONIMMHUCS HAa YPOBHE HAYaJIbHOI'O OOILEro
00pa30BaHus, CUCTEMAaTU3UPYIOTCS U PACILIUPSIIOTCA.

CornacHo yueOHOMY MIaHy B 5—6 Kiaccax H3y4yaeTcs HHTETPUPOBAHHBIN IMpeaMer
«MatemaTuka», KOTOPbIM BKIIOYAeT apu(pPMETHUYEeCKUi MaTepuan M HarjsJHyl0 I'€OMETpHIo, a
TaKXe IMPOINEIEeBTUUECKUE CBEACHHUS W3 aireOpbl, SJIEMEHTHI JIOTUKM M Hadaja ONucaTelbHOU



cratucTuky. Ob11ee YnuciIo 4acoB, pEeKOMEHIOBAHHBIX Ul H3y4eHUsI MaTeMaTukH, — 340 4acoB: B
5 kimacce — 170 gacoB (5 yacoB B Heneno), B 6 kimacce — 170 gacoB (5 4acoB B HEZEIIO).

COJEPXAHUE OBYYEHU A
5 KIIACC

HartypaJjbHble 4yucjIa 4 HYJIb

HarypanbHoe uncno. Psan HarypansHbix uncen. Yucno 0. M300paxeHue HaTypanbHBIX
Yuces TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) TIPSIMOA.

Ilo3unmoHHas cucreMa CYuCieHUs. PuMckas HyMmepauus Kak IpUMEpP HENO3UIIMOHHON
CUCTEMBI CUHCICHU. [lecsaTuiHas cucTemMa CUUCIICHUS.

CpaBHeHuE HaTypaJIbHbIX UHCEN, CPAaBHEHUE HATypallbHbIX uucen ¢ HylaéM. CrocoOsbl
cpaBHeHHs. OKpyIJIeHHE HAaTypaJIbHbBIX YUCEIL.

CrnoxeHue HATypaJbHBIX YHCEN, CBOWCTBO HYJS IpPU CIOXEHUU. BbluMTaHMe Kak
neiictBue, 0OpaTHOE CIOXKEHUIO. Y MHO)KEHUE HaTypallbHBIX YUCENI, CBOICTBA HYJS U €IMHULIBI
npu yMHOXeHHH. [lenenne kak aericTBre, 00paTHOE YMHOXKEeHHI0. KOMITOHEHTHI IeHCTBHIA, CBSI3b
mexxny Humu. [IpoBepka pesynbrata apudmerumdeckoro neictsus. IlepemecturensHoe u
COYeTaTEeJbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHUS, PaclpeiesUTeIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB a1 0003HAUYEHUS HEM3BECTHOIO KOMIIOHEHTA M 3aIllCU CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

Jenurenu u KpaTHbIE YMCIIa, Pa3JIoKEHNE Ha MHOXXUTENH. [IpocThie u cocTaBHbIE yKca.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHbIM IIOKa3aTelIeM. 3allliCh YHUCJIa B BHUJIE CYMMBI pa3psiaHbIX
CJIaracMsIX.

UucnoBoe BbIpakeHHE. BplUKMCIEHHE 3HAYEHNWN YMCIOBBIX BBIPAXKEHUH, MOPSIAOK
BBINIOJHEHUS  AciicTBui. lcmonp3oBaHuMe IIpM  BBIUMCICHMSX IMEPEMECTUTEIBHOTO U
COYETATEeJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeelIUTeIbHOr0 CBOMCTBA
YMHOXEHHUS.

Jpoou

[TpencraBienue o ApoOU Kak criocoOe 3amucH YacTu BeludruHbl. OOBIKHOBEHHbBIE APOOH.
[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMelIanHas 1po0b, IPEACTaBIEHNE CMEIIaHHON Jpodu B
BUJIC HENpPaBUJIBHON JIpoOM M BbIIENEHHE IEeJOW YacTH YWClIa U3 HEMpPaBWIBHOM JpoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpailieHre
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTelnto. CpaBHeHHE poOeit.

CrnoxxeHue U BbIlUMTaHHE JpoOeil. YMHOXKEHHE U jeneHue aApoOei, B3auMHOOOpaTHbIE
npodu. HaxoxaeHue yacTu 1es1oro 1 1eoro Mo ero yacTu.

Hecstuunas 3anuck apoodeit. [IpencraBienne necsITHIHON IpoOu B BUE OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX JIpoOel TOukaMu Ha 4YUCIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
TpOOeH.

Apudmernueckue AeWCTBUS C AECATUYHBIMU 1po0siMU. OKpYTIIEHHE TeCATHUHBIX ApOOeii.

Pemienue TeKCTOBBIX 32124

Pemrenne TekcTOBBIX 3aaay apudmeTnueckuM crocobom. Perienne jJormueckux 3ajad.
Pemenue 3amau nepeObopom Bcex BO3MOKHBIX BapHaHTOB. Vcronb3oBaHue MU peIIeHUH 3ada4
TaOJIHII U CXEM.

Pemenue 3agay, coaepkaiux 3aBUCHMOCTH, CBS3bIBAIOLINE BETUYUHbBI: CKOPOCTb, BPEMSI,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpEeHus: Macchl, 00bEMa, IIeHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBSA3b MEXY €IMHULIAMU U3MEPEHUS KaXK0W BETMUHUHBI.

Perienue OCHOBHBIX 337124 Ha IPOOH.

[IpencraBiaeHne naHHBIX B BUJE TAOJIUL], CTOJIOYATHIX AUArPAMM.

Harasinnas reomerpus

Harnsinaele npencraBineHus o pUrypax Ha IIIOCKOCTH: TOUKa, IpsMasi, OTPE30K, JIyY, YIrol,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToi. IIpsmoii, ocTpslid, Tyrol U pa3BEPHYTHIN



YTJIBL.
JlinHa OoTpe3Kka, METpUYECKHME €OUHMLBI JUIMHBL. J[IMHA JIOMaHOW, IEpUMETP

MHOTIOYIroJbHUKA. 1I3MepeHne u nocTpoeHue yIriioB ¢ IOMOIIbIO TPAHCIIOPTHUPA.

Harnsigasie npencraBienus o Gpurypax Ha MIOCKOCTU: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O PaBEHCTBE (QUTYD.

N3o0paxenue Guryp, B ToM uncie Ha kinerdatoit Oymare. [loctpoenne koHpuUrypamnui 3
qacTeil mpsMOii, OKPYKHOCTH Ha HETMHOBAHHOW M KieT4aroil Oymare. Mcrnonbp3oBanue cBOWCTB
CTOPOH U YIJIOB NIPSMOYTOJIbHUKA, KBAPATA.

[Tnomanp NpsIMOYTroJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJIEHHBIX U3 NIPAMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KieTyaTon Oymare. EnuHUIIBI U3MepeHus TUIoIaIu.

Harnsanaele mnpexactaBieHuss O  NPOCTPAHCTBEHHBIX — (pUrypax:  MPSIMOYTOJIbHBIN
napajuienienunen, Ky0, MHOTOrpaHHUKU. M3o00pakeHue MNpPOCTEHIIMX MHOTOIPAHHUKOB.
Pa3Béprkn kyba u mnapamienenunena. Co3gaHwe MoOJENEH MHOTOTpaHHUKOB (W3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHAIIOB).

O0BEM PAMOYTOIBHOTO Napaiienenunena, Kyoa. Enquauib: n3mMepenus oobéma.

6 KIIACC

HarypaabHble yuciaa

Apudmernueckue IEUCTBUS ¢ MHOTO3HAYHBIMU HAaTypalbHBIMU YHClIaMU. YucCIOBBIE
BBIPA)KEHUS, MOPAJOK JEHCTBUI, UCIONb30BaHUE CKOOOK. Vcrosib3oBaHuE MpPU BBIYUCICHHSIX
NEPEMECTUTEIILHOTO U COUYETATEIbHOI'O CBOMCTB CIOKEHUS U YMHOXKEHUS, PAcIIpeAEIUTEIbHOTO
cBoiicTBa yMHOKeHUsA. OKpYIJIEHUE HATYPAJIbHBIX YHCEIL.

Henutenun u KpaTHbIe YHCIIA, HaMOONBIIMK OOIIMI JETUTEIh W HaUMEHbIee oOIiee
KpaTHOE. J[eIMMOCTh CyMMBI M IPOU3BEACHHUS. JleIeHUE C OCTaTKOM.

Jpoou

OObIKHOBEHHAs! 1po0b, OCHOBHOE CBOMCTBO ApoOH, cokpaiieHue apobeit. CpaBHeHHE U
ynopsiiourBaHue Apodei. Pemienue 3amad Ha HaXO0XJIEHUWE YAaCTH OT LIEJIOT0 U LEJNOro IO €ro
yacTu. [[poOHoe uucio kak pe3ynabTar aeneHus. [IpenctaBieHue necsiTUUHOW OpoOu B BHJE
OOBIKHOBEHHOW JIpOOM M BO3MOXKHOCTH IMpEJICTaBICHHS OOBIKHOBEHHOW JpoOM B BHJE
necaTuyHol. JlecsTuunble 1poOM M MeTpuuecKkas cucremMa mep. ApupMeTHuecKue IEeHCTBUS U
YHCJIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U JECSITUUHBIMU IPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMHM. Macmrad, nponopuus. [IpumeneHue
IIPONOPLMI IPU PELICHUH 3a]1a4.

[TonsiTve nmporneHTa. BelunciieHne MpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€ TPOLICHTY.
BoIpaskeHue nporeHToB AeCITUUHBIMU Ipo0siMu. Pelienue 3a1a4y Ha MPOLIEHTHI.

BrIpakeHne OTHOLIEHUS BEJIMYUH B IIPOLICHTAX.

[Tosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxurensHble U OTpuLATeNbHble 4yucaa. lleasle uncna. Moayne  ducia,
reoMeTpuuecKas HHTepIpeTanus Moays yrcia. M3obpaxeHue urncen Ha KOOPAUHATHON MPSMO.
Yucnossle npoMexxyTku. CpaBHeHHE yncen. ApupMeTnyeckue IeHCTBUS C MONOKUTEIbHBIMU U
OTPULIATENIbHBIMH YUCIIaMHU.

[TpstmoyronbHasl cucTeMa KOOpAMHAT Ha IIOCKOCTU. KoOpAMHATEl TOUKH Ha MIIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u GpuUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHbIC BbIpakeHH s

[Tpumenenue OyKB /s 3alMCU MaTEMaTUYECKUX BhIpaXKeHUN U npensoxkeHuil. CoiicTBa
apupMeTHuecKuX JeHcTBUNA. ByKkBeHHBIE BBIpQKEHHS M UYUCIIOBBIE IMOJICTAHOBKU. ByKBEeHHbBIE
paBeHCTBa, HAaXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. Dopmynbl, (opmysisl NepumeTrpa u
IUIOINAAM MPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaenenunena u Kyoa.

Pemrenne TekcToOBbIX 32124

Pemenne TekcToBBIX 33734 apudmMeTHueckuM crocobom. Pemienue norumueckux 3ajaad.
Pemenue 3anau nepe6opoM BCeX BO3MOXKHBIX BApUAHTOB.

Pemenue 3anay, conepkaux 3aBUCUMOCTH, CBSA3bIBAIOLINX BEJIMUNHBL: CKOPOCTh, BpeMH,



paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTH, MPOU3BOAMTENBHOCTb, BpeMs, O0BEM paOOTHI.
EnvHMLBI M3MEpEHMS: MacChl, CTOMMOCTH, PAacCTOSHUSA, BPEMEHH, CKOpOCTH. CBs3bp MeEXIy
€AMHMIIAMU U3MEPEHUS KaXK101 BEINYMHBI.

Pemenne 3apmad, CBSA3aHHBIX C OTHOLIEHUEM, IPONOPLHAOHAIBHOCTBIO BEJINYUH,
NPOIIEHTAMH; pEIlIeHNe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OneHka ¥ IpUKUIKa, OKpyrileHUe pe3ynbraTa. CocTaBiieHUe OyKBEHHBIX BBIPAKEHHUH 110
YCIIOBUIO 3aJ1a4H.

IIpencraBieHre JaHHBIX C MOMOILBIO Tabaul ¥ auarpamM. CrosGyaTbie AMArpaMMBblL:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harasinnasi reomerpust

Harnsaneie npencraBiieHus o GUrypax Ha miaoCKOCTU: TOUKA, PsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPY>KHOCTD, KPYT.

B3aumHoe pacrnosniokeHHe JABYX IMpPSAMBIX Ha IUIOCKOCTH, IapajuleNIbHbIE MpPSIMBIE,
NEPIEHIUKYIApHBIE MpsiMble. M3MepeHue pacCTOsIHMM: MEXIy ABYMsS TOYKaMHU, OT TOYKH N0
IPsIMOM, IJIMHA MaplUIpyTa Ha KBaJIpaTHOM CETKeE.

M3MmepeHne U MOCTPOEHHUE YIJIOB C IOMOIIBIO TPaHCIOPTUpPA. BUIBl TPEyroJbHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIM, TYNOYTOJbHBIA, pPAaBHOOENPEHHBIH, pPABHOCTOPOHHUM.
YeTbIpEXYroapHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. 1IpSAMOYrobHUK, KBapaT: UCIOJIB30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. Mizo0pakeHue reoMeTpuuecKkux GUryp Ha HETMHOBAaHHOU
Oymare C HCIIOJIb30BAaHMEM LUPKYNs, JUHEHKH, YrolbHUKA, TpaHcmoptupa. Iloctpoenus Ha
KJIeT4yaTou Oymare.

[Tepumerp MHOrOyroapHuKa. IloHsTHE MO0 1 GUTYPBL, €AMHULIBI U3MEPEHUS IIJIOLIATH.
[TpubnmxE€HHOE N3MepeHue oA GUryp, B TOM 4UCiie Ha KBapaTHoH ceTke. [Ipubnnxénnoe
M3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLAN KpyTa.

CumMmMeTpus: IIeHTpallbHasA, 0CEeBas U 3epKajbHasi CAMMETPHH.

[TocTtpoeHne cuMMETpUYHBIX (PUTYD.

Harnsannele npencraBieHnss O MPOCTPAHCTBEHHBIX (UIypax: MapajuleNienunesn, Kyo,
npu3Ma, TMpamMuia, KOHyC, IUIUHAP, map U chepa. M3o0paskeHre MpOCTPaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, LMIMHApa U KoHyca. CoznmaHue Mopenei
POCTPaHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTHX MAT€pPHAJIOB).

[Tonstue o00BEMa, eauHUIBI U3MepeHus o0bEmMa. OO0BEM  MPSAMOYTOJIBHOTO
napaenenunesna, Kyoa.

ITNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMBI
I[10 MATEMATUKE

N3yueHne MaTeMaTHKH Ha YpOBHE OCHOBHOIO OOIEro oOpa3oBaHMs HANpPaBICHO Ha
JOCTHXKEHNE 00y4JalOUMMUCS JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTaTOB OCBOEHUS YUeOHOr O MpeMeTa.

JIMYHOCTHBIE PE3VIJIbTATHI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHS POrpaMMbl 110 MaTEMATUKE XapaKTEPU3YIOTCS:

1) naTpuoTHYeckoe BOCIIUTAHHUE: TIPOSIBIICHUEM MHTEpECa K MPOIIJIOMY U HACTOSIILIEMY
POCCUICKON MaTeMaTUKH, [ICHHOCTHBIM OTHOILIEHUEM K TOCTHKEHUSAM POCCUMCKMX MaTEMaTUKOB
Y POCCUICKON MAaTeMaTH4eCKOM IIKOJIBI, K UCITOJIb30BAHUIO ITUX JOCTHKEHUN B IPYTrUX HayKax
U MIPUKJIATHBIX chepax;

2) rpa:KIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE: TOTOBHOCTBIO K BBITIOJTHEHUIO
00s13aHHOCTE TpaX<IaHMHA W peaIn3alUd €ro MpaB, NPEACTaBICHHEM O MaTeMaTHYECKHX
OCHOBax (YHKIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH, TMpOLENYyp TpaKIaHCKOTO
obmiecTBa (HampuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHHUIO dTUYECKUX MPOOIIeM,
CBA3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHIKCHMM HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOpPaJIbHO-3THUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTO;

3) Tpy10BOe BOCIIMTAHHE: YCTAHOBKOM HAa aKTUBHOE y4acCTHE B PEILICHUH MTPAKTUYECKUX
3a7ad  MaTeMAaTUYeCKON  HANpaBJIE€HHOCTH, OCO3HAHHWEM BAaXXHOCTH  MaTeMaTH4ECKOI'O



00pa30BaHMs Ha MPOTSHKEHUU BCEH JKU3HU JUISL YCIICIIHOM NMpoecCHOHATBHON e TeNbHOCTH U
pa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U IMOCTPOCHHEM WHIUBUAYaTbHOU
TPACKTOPUHU 00PA30BAHMS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX
MOTPEeOHOCTEH;

4) 3cTeTHYeCKOe BOCMUTAHHME: CIIOCOOHOCTHIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY
BOCIIPUATHUIO MaTEMAaTHMYECKUX OOBEKTOB, 3aJay, PEIIeHUM, pacCyX JACHHM, YMEHHUIO BUICTbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTU B UCKYCCTBE;

5) eHHOCTH HAYYHOr0 MO3HAHMSA: OPUEHTAIMEH B NIEATEIHHOCTH HAa COBPEMEHHYIO
CUCTEMY HAy4YHBIX TIPEJCTABICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIIOBEKa,
npupoabl M OO0IIecTBa, MOHMMAHMEM MaTEeMaTHYEeCKOW HayKu Kak c@epbl ueIoBEeYecKOoil
JIeATEILHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH JJIsi PA3BUTHUS LMBWIM3AIMH, OBJIaJICHUEM
A3bIKOM MaT€MAaTUKU U MATEMATUUYECKOM KYJIbTYpO KaK CpPEJICTBOM IO3HAHUS MUPA, OBJIAJICHUEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIbCKON e TEIbHOCTH;

6) ¢u3suyeckoe BocnUTaHHMe, (opMHupOBaHHe  KYJbTYPbl 310POBbS M
IMOIUOHAJIBLHOIO O0JIArOMOJIYyYHMsi: TOTOBHOCTBIO NPHUMEHSITh MaTEMaTUYECKUE 3HAHUS B
MHTEpecax CBOETO 3/J0pPOBbs, BEACHHUS 3I0pOBOro oOpa3a >KWU3HHM (340POBOE MHTAHUE,
cOATaHCUPOBAHHBIA PEXKUM 3aHATHA W OTABIXa, perysipHas (QU3NYecKass AaKTHBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa PEQIICKCHH, IPU3HAHUEM CBOETO IPaBa Ha OIIMOKY U TaKOTO e
mpaBa JAPyroro 4ejaoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHME: OPUEHTAIIMEN Ha IPUMEHEHUE MaTEMaTUYECKUX 3HAHUI
JUTSL pEIICHHS 3a/1a4 B 00JIaCTU COXPAaHHOCTH OKPYXKAIOIIEH Cpe/ibl, TUTAHUPOBAHUS MTOCTYIKOB U
OIICHKH WX BO3MOXHBIX IOCJEICTBUN JUIsl OKPY)KAIOIIEH Cpeibl, OCO3HAHHEM TJI00aTbHOTO
XapaxkTepa dKOJIOTHYECKUX MPOOJIeM U MyTei UX PEHICHUS;

8) agmanTanus K U3MEHSIIOIIMMCSl YCJIOBUSIM CONUAJIBHOW W NPHUPOIHON Ccpeabl:
TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, TOBBIIMICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATEbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
Jro/Ied, puoOpeTaTh B COBMECTHOU JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIICTCHIIMH U3
OIBITA IPYTUX;

HE0OXOAMMOCTHIO B (DOPMUPOBAHUHM HOBBIX 3HAHUM, B TOM 4yucie GOpPMYyIUPOBATH UJICH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaxX U SBICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATh
neUuIuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYaIlMlO, BOCIHPHHHMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH NMPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMYIUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIBIT.

METAITPEJMETHBIE PE3VYJIbTATHI

B pesynpTaTe OCBOEHMsI MPOTpPaMMBI 10 MaT€MaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBaHusi y oOydwaromerocs OyayT cGhOpMUPOBaHBI METANPEIMETHBIC pEe3yJIbTaThl,
XapaKTEepU3YIOLIUECs  OBJIAJICHUEM  YHUBEPCAbHBIMU  IO3HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCATHHBIMH KOMMYHHUKATUBHBIMU JICHCTBUSAMH W YHUBEPCAIBHBIMU PETYISITUBHBIMU
JIEUCTBUSMMU.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE N1eHCTBHUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBIIATh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKH MATEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TOHATHUH,
yCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KIAacCH(HUKAIMKA, OCHOBAaHUSA A OOOOIIEeHHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh W TMPEOOPA3OBBIBATH CYXKACHUS: YTBEPAWUTEIbHBIC WU
OTpUIIATENIbHBIC, AMHIYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpeUns B (akTax,
JMaHHBIX, HAOMIONCHWSIX W  YTBEPKICHUSX, TMpeiaraTh KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C HMCIOJb30BAaHUEM 33aKOHOB JIOTUKH, AECIYKTUBHBIX M HHAYKTHBHBIX



YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;

pa3dupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (MIPSAMBIE U OT IPOTHUBHOIO),
MIPOBOMTH CAMOCTOSTEIHFHO HECTIOKHBIC I0KA3aTEIhCTBA MATEMATUYECKUX (DaKTOB, BEICTPAUBATH
apryMeHTalul0, MPUBOJUTh MPUMEPbl M KOHTPHPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccykJIeHHUs;

BbIOMpaTh CcHoco0 pemeHus ydyeOHOW 3adauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peiieHus, BbIOMpaTh HauOoOJIee MOMXOMANIMA ¢ YY4ETOM CAMOCTOSTEITLHO BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

UCIIOJIb30BATh BOIIPOCHI KaK UCCIEeI0BATEIbCKII HHCTPYMEHT O3HAHUS, (DOPMYIUPOBAThH
BOTIPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSTEIHLHO YCTAHABITUBATH HCKOMOE U
naHHoe, GOpMUPOBATH THIIOTE3Y, apPTYMEHTHPOBAThH CBOIO MMO3ULINIO, MHEHHE,

MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAHUE [0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa,
3aBUCHUMOCTEH OOBEKTOB MEXIY COOOI;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHHS U BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OLICHUBAThH JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATh MIPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U M30BITOUHOCTh MH(POPMAINH, JAHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4uu;

BbIOUMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IUYHBIX BUIOB U (POpPM Mpe/ICTaBICHNUS,

BbIOUpaTh (hopMy MpeacTaBieHUss UHPOPMAIIMK U WUIUTIOCTPUPOBATH pellaeMble 3aauu
CXeMaMHu, JruarpaMMaMu, MHOW TpaduKoil 1 UX KOMOWHAIIUSIMH;

OIICHMBATh HAAEKHOCTh MHQOpPMAIMH TIO KPUTEPHSIM, MPEITOKEHHBIM YUUTETIEM WM
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1efiCTBUS:

BOCIIPUHUMATH U (HOPMYJIHUPOBATh CYXKJIEHUS B COOTBETCTBHH C YCIOBHUSIMU U IEISIMU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTax, J1aBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh OJYICHHBINA PE3ybTaT;

B X0/ie 00CYX/IeHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TeMbI, TPOOIEMEI,
periaeMoil 3aja4u, BBICKA3bIBaTh WJIEW, HAIICJICHHBIE HA MOWCK PEIICHUs, COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHHUKOB JMajora, oOHapyXHBaTh pPa3jinude U CXOJCTBO
MO3UIINHA, B KOPPEKTHOH (hopMe GOpMYITHPOBATH PA3HOTIACHS, CBOM BO3PAKECHHS;

MPEACTABISATh PE3YyJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTA, MCCIEIOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (GOpMaT BHICTYIIJICHUS ¢ yUETOM 3a]ja4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPHH;

MOHUMATh U MCTOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON W WHIWBHIYAIBHOU pabOTHI Mpu
peleHnr y4eOHbIX MaTeMaTHUECKUX 3a]1a4;

MPUHUMATh 11€7Tb COBMECTHOM JESATEIHHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacrpeaensiTh BUILI padOT, JOTOBAPUBATKLCS, OOCYKIATh MPOIECC U Pe3ybTaT paboThl,
00001aTh MHEHUS HECKOJIILKUX JIONEH;

y4acTBOBATh B IPYNMIOBBIX (popmax paboThl (00CyKaeHUS, 0OOMEH MHEHHUSIMH, MO3TOBBIE
MTYPMbl W JIPyTHE), BBITOJHATH CBOIO YacTh padOTHl M KOOPJIWHHUPOBATH CBOW JCHCTBHUA C
IPYTMMH YJICHaMHd KOMAaHJbBI, OIEHWBAaTh KayeCTBO CBOETO BKIaAa B OOIMIMNA MPOIYKT IO
KpUTEpUsaM, cOpMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

Camoopranu3anus:

CaMOCTOSITENILHO COCTABIISAT IIJIaH, AJITOPUTM PEUICHHUS 3aa4u (MU €r0 YacTh), BHIOUpaTh



crnoco0 pemeHHss ¢ Y4€TOM HMMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISL IMpollecca U pe3yibTaTa pPelIeHHs
MaTeMaTHYeCKOM 3aJauH;

NPEABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh NpPHU PELICHUH 3aJa4H, BHOCUTH
KOPPEKTUBBl B JICATETLHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa JAEATEIIBHOCTH IMOCTABICHHON LEIU U YCIOBHUSIM,
OOBSACHATH MPUYUHBI JOCTHXKEHUS WM HEJJOCTUKECHHUS LIEJIH, HAXOIUTh OIUOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATHI

[TpenmMeTHBIE pe3yabTaThl OCBOSHUS IPOrPaMMBbI yUeOHOTO Kypca K KOHILY O0y4eHus
B 5 kiacce:

Yuciaa 1 BIYUCTIEHUS

[ToHnMaTh ¥ MPaBUIBHO YIMOTPEOJISATh TEPMHUHBI, CBSI3aHHBIC C HATYPAIBHBIMU YUCIIAMH,
OOBIKHOBEHHBIMH M JICCATUYHBIMHU APOOSMHU.

CpaBHHBATh U YNOPSI0YMBATH HATYPAJIbHBIC YMCIIA, CPABHUBATH B MPOCTEHIIMX CITydasx
OOBIKHOBEHHBIC IPOOH, ACCSITHYHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOpPJIMWHATHOW (YUCIIOBOI) MPSMON € COOTBETCTBYIOLIUM €l
YHCIIOM U M300pakaTh HaTypaibHbIC YKCIa TOYKAMU Ha KOOPJIWHATHON (YMCIOBOM) MPSMOIA.

BeimonaaTe apudMeTnuecKkue ASUCTBUS ¢ HATypaIbHBIMU YHCIAMH, ¢ OOBIKHOBEHHBIMU
JIpOOsIMU B MPOCTEUIITUX CITyYasiX.

BrInoHsATE TPOBEPKY, MPUKHUIKY PE3YJIbTaTa BRIUUCICHUH.

OxpyrisTh HaTypaldbHBIC YHCTIA.

Pemienne TeKCTOBBIX 3a71a4

Pemarh TekcTOBBIE 3a7aUn apUPMETHUECKUM CITIOCOOOM U € MTOMOIIBI0 OPTraHU30BAaHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHUAHTOB.

Pemate 3a1aun, comepxanine 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMUYUHBI: CKOPOCTh, BpEMS,
paccrosiHue, 1ieHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMBI, TAOIUIbI, 0003HAUYCHHUS MTPH PEIICHUH 3a]1a4.

[Tonp30BaThCst OCHOBHBIMU €UHUIIAMU U3MEPEHHUS: 1IEHBI, MaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIpakaTh OJTHU €JUHUILIbI BEJIMYUHBI YEpE3 IpYyTHE.

N3Bnekarp, aHaM3UPOBATh, OLICHUBATh WH(OPMAIMIO, TPEICTABIICHHYIO B Ta0JIUIle, Ha
CcTONOUYaTON aUarpamMme, WHTEPIPETHUPOBATH MPEACTABICHHBIC AaHHBIE, UCIIOJNb30BaTh JaHHBIC
P PEIICHUH 3a/1a4.

Harusanas reomerpust

[Tonp30BaThbCsl TEOMETPUUYECKUMH TOHSATHUSMH: TOUYKa, TpsiMasi, OTPE30K, JIyd, Yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTE TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, UMEIOMUX (HOPMY H3yUYECHHBIX
TEOMETPHUECKUX UTYP.

Hcnonws30BaTh TEPMHUHOJOTHUIO, CBS3aHHYIO C yIJlaMU: BEpIIMHA CTOpPOHA, C
MHOTOYTOJIbHUKAMH: yroJi, BEPIIMHA, CTOPOHA, AUAroHajlb, C OKPYXHOCTBIO: paauyc, TUaMETP,
HEHTP.

N3006paxaTh n3ydeHHbIe TeOMeTpUIecKre GUTYPHI Ha HETMHOBAHHOM U KJIeTUaTo Oymare
C TIOMOIIBIO TIUPKYJIS U TUHEHKH.

Haxoauth AJIMHBI OTPE3KOB HEMOCPEJACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO JIMHEWKH,
CTPOUTH OTPE3KH 3aJaHHOW JITTMHBI; CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajnyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa AJisl UX TOCTPOEHUS,
BBIYHCIICHUSI TUIOIIA/IA U TIEPUMETpa.

BrerancnsaTe nepuMeTp ¥ IO s KBapara, MpsMOyToJIbHUKA, PUTYp, COCTABICHHBIX U3



IpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pakéHHBIX Ha KJIeT4aTol Oymare.

[Tonp30BaTbcsl OCHOBHBIMHM METPHUYECKHUMH €JMHUIAMU HM3MEPEHHs JUIMHBI, IUIOIIA/IN;
BBIPA)KaTh OJHU €AWHUIIBI BEIMYUHBI Yepe3 APYyTHE.

PacriosnaBate mapasurenenumesn, KyO, MUCIONB30BaTh TEPMHUHOJOTHIO: BEPIIUHA, PeOpO
rpaHb, U3MEPEHHUs, HAXOAUTh U3MEPEHUS Mapajuiesenumnena, Kyoa.

Beruncnsate 00b€M Ky0a, mapaienenuiena 1mo 3aJaHHbIM H3MEPEHUSM, I0JIb30BaThCs
€MHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnoXHBIC 337a4M HAa W3MEPEHHE F€OMETPUYECKUX BEIMYMH B MPAKTHUCCKHUX
CUTYaIHsX.

[IpenMeTHBIE pe3ylbTATBl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILy OOydeHUs
B 6 Ki1acce:

Ymncsia v BbIYUCIECHUS

3HaTh ¥ IOHUMAaTh TEPMHHBI, CBA3aHHBIC C PA3TUYHBIMHU BUJAMH YHCEN U CIIOCO0AMU UX
3aIUCH, IEPEXOAUTH (€CITU 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aMCH YUCTIA K IPYTOM.

CpaBHUBaTh U YIOPSIOUMBATH 1IETbIe YHCIA, OOBIKHOBEHHBIE M JIECATUYHbBIEC ApPOOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoeinmonHsATe, coderas yCTHbIE U NMUChbMEHHBbIE MPUEMBI, apuMeTHyecKue NEUCTBUSA C
HATypaJbHBIMU W  IEJBIMA  YHUCJIAMH, OOBIKHOBEHHBIMH U JICCATHYHBIMU  JPOOSIMU,
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCTIAMH.

BoruucisaTh 3Ha4€HMS YMCIIOBBIX BBIPAYKEHUM, BBITOIHATE PUKHUIKY U OLICHKY Pe3yJIbTaTa
BBIUMCJICHUM, BBIMOJIHATH MPEOOPA30BaHMsI YHCIOBBIX BBIPRKEHUNH HA OCHOBE CBOMCTB
apupMeTUIECKUX JEeHCTBUM.

COOTHOCUTH TOYKY HAa KOOPJUHATHOM MPSMON C COOTBETCTBYIOIIMM €M YHCIOM U
n300pakaTh YMcIa TOUKAaMH Ha KOOPAMHATHOM MPSMOM, HAXOIUTh MOIYJb YHUCIIA.

COOTHOCHUTH TOYKHU B NMPSMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU STOU TOUKHU.

OKpyTJIATh LIETbIe Yhcia U ICCITHYHbIE APOOH, HAXOAUTH MPUOTMHKSHUS YUCEIT.

YucsioBble 1 0yKBEHHbIE BbIPAKECHUS

[Tonnmate ¥ ynoTpeOisiTh TEPMHHBI, CBS3aHHBIC C 3aMMCHIO CTEMEHU YHCIIA, HAXOIUTh
KBaJIpaT U KyO YUCIa, BEIUMCIATH 3HAUCHHUS YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTETICHH.

[Tonp30BaTbCs MPU3HAKAMU IETUMOCTH, PACKIIabIBaTh HATYpAIbHBIC YKHCIIa HA TIPOCTHIE
MHOHUTEIH.

[Tonb3oBaTbes MacmITaboM, COCTABISATh IPOMOPLIUU U OTHOLLIEHUS.

Hcnonb3oBath OYKBBI 17151 0003HAUEHUS YUCEI TIPU 3aMTMCU MAaTEMaTHYECKUX BBIPAKECHUH,
COCTaBJISITh OYKBEHHBIE BBIPAKECHUSI U ()OPMYIIbI, HAXOAUTh 3HAYCHUS] OYKBEHHBIX BBIPAXKEHUH,
OCYIIECTBIISIsI HEOOXOIUMBIE MTOICTAHOBKU U TIpeoOpa3zoBaHUsl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TekcTOBLIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITOCOOOM.

Pemate 3amaum, CBsiI3aHHBIE C OTHOUIEHUEM, MPONOPLUUOHAIBHOCTBIO BEJIWYUH,
MPOIICHTaMH, peliaTh TPU OCHOBHBIE 3a7]a4H HA IPOOU 1 TIPOIICHTHI.

Pemate 3apauu, copepxaniie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTb, BPEMSI,
paccTostHUe, 1I€Ha, KOJHMYECTBO, CTOMMOCTH, NMPOU3BOJUTEIBLHOCTH, BpeMs, 00BEMa pabOTHI,
UCTIONB3YS  apudMETHYEeCKHe JCWCTBUS, OILCHKY, MPHUKUIKY, TOJIb30BaThbCA EAUHUIIAMU
W3MEPEHHS COOTBETCTBYIOIINX BETUYHH.

CoctaBiarb OyKBEHHBIE BBIPAKESHHUS 110 YCIOBUIO 33/1a4H.

N3Bnekarp nHOpMaIuio, mpecTaBICHHYIO B Ta0IUIAaX, HA JTUHEWHOMN, CTOJIOYATON WITH
KpYTrOBOH JMarpaMmmax, MHTEpIpeTUPOBATh IPEACTaBICHHBIE TaHHbIE, UCTIONb30BaTh JaHHBIEC IPU
pelIeHny 3ajay.

[IpencraBasaTh HHPOPMAIUIO C ITOMOIIBIO TAOJIHUII, THHEHHON U CTOI0YATON JUArpaMM.

Harasanasi reomerpus

[TpuBoUTE TIpUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpA, UMEIOMINX (HOpMY H3yUEHHBIX



TEOMETPHUYECKUX TUIOCKUX W MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHl PABHBIX M CHMMETPUYHBIX
duryp.

N300paxaTh ¢ MOMOIIBIO IUPKYJS, JHHEWKH, TPAHCIOPTHpPA HA HEITMHOBAHHON U
KJieT4aToil Oymare wu3y4yeHHbIe IUIOCKHE TeoMeTpuueckue GuUrypsl U KOHQUrypanuw,
CUMMETPUYHBIC QUTYPEI.

[lonb30BaTbcsl TEOMETPUYECKHMH — TOHSATUSMHU:  PaBEHCTBO  (QUIYp, CHUMMETpHS,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHE: OCh CUMMETPUH, LIECHTP CUMMETPHH.

HaxomuTh BeJWYMHBI YIJIOB HM3MEPEHUEM C IMOMOIIBI0 TPAHCIOPTHPA, CTPOUTH YIJIbI
3a/IaHHOM BEJIMYUHBI, MTOJIb30BATHCA MIPU PEILICHUH 3a/1a4 TPaJyCHON MEpO yIIOB, paclo3HaBaTh
Ha YepTexax OCTPbIN, MPAMOM, pa3BEPHYTHIN U TYNOH YTJIbI.

Boruucnsate 1MHY JIOMaHOM, MEPUMETP MHOTOYTOJbHHKA, IMOJIb30BATHCSA €IUHHUIIAMHU
U3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxoautb, ucnosib3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXIY IByMs TOYKaMH, OT
TOYKH JI0 MPSMOM, JUTUHY ITyTH Ha KBaJIpaTHOU CETKE.

Boruucnsate miomanbs (GuUryp, COCTaBICHHBIX U3 MPSMOYTOJIBHUKOB, HCIOJIb30BaTh
pa30ueHre Ha MPSMOYTOJbHUKH, Ha paBHbIE (PUTYpBI, AOCTpaWBaHHE A0 MPSIMOYTOJIbHUKA,
MOJIb30BAaThCA OCHOBHBIMHM €IWHUIIAMH HW3MEPEHHS IUIOMIAAH, BBIpXaTh OJHU €IMHHIIBI
W3MEPEHUS IIIOIIAN Yepe3 IpyTrHe.

Pacmo3naBate Ha MOJESAX U U300PAKEHUSIX TUPAMUIY, KOHYC, IIWIMHAP, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIbHBIN TapajuIeICIHIIC]T.

Boruncnsate 00bEM IpSIMOYTOJIBHOTO MapajuieNienunea, Kyoa, mojib30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MEPEHUS 00BEMA.

Pemarp HecnoxHbBIE 33a4M Ha HAXO0XICHUE T€OMETPUUYECKIX BEIHUUH B MPAKTUYECKUX
CUTYaIHsX.



5 kaacc 170 g

TEMATHUYECKOE INTAHUPOBAHUE

Tema

Koy
4acoB

OcHoBHOE coJiepKaHue

50P

Harypanbnsie
4yluclla U HyJb.
[xansr

17

HarypanbHoe uwmcio. Psg  HarypalbHBIX —4HCEIl.
Uucno 0. MWM3oOpakeHHMe HaATypajdbHBIX YHCEI
TOYKaMHU Ha KOOPJAMHATHOW (YHCIIOBOM) MIPSIMOM.
Hecatnunas cucrema cuuciieHus. llosunmonnas
cucreMa cuucieHus. Pumckas Hymepaius Kak
[IpUMEP  HEMO3UIMOHHOW CHUCTEMBbI  CUUCIICHUS.
CpaBHeHHE  HATypaJbHBIX  YHCEN, CpaBHEHUE
HATypaJIbHbIX yHcell ¢ HyléM. CriocoObl cpaBHEHHUS.
Pemenne normueckux 3amad. Pemienuwe 3agad
nepebopom BCEX BO3MOKHBIX BApUAHTOB.
[IpencraBnenue qaHHBIX B BUJIE TA0JIUII, CTOIOYATHIX
nuarpamm. Harnsaaele npeacraBineHus o Gpurypax Ha
IUIOCKOCTH: TOYKa, HpsMasi, OTPE30K, Jyd, YIod,
JomaHasi,  MHOroyroibHuk. JlnuHa — oTpeska,
METPUYECKHE EOUHHUIIBI JUIMHBL. [[nuHa nomaHoM,
MIEPUMETP MHOTOYT'OJIbHHKA.

Bbubnnorexa [JOK
https://m.edsoo.ru/7f4131ce

Crnoxenue 51
BBIYUTAHHE
HaTypaJH)HI)IX
qucen

14

CrioxxeHue HaTypaJIbHBIX YUCEN; CBOMCTBO HYJIS MPHU
ClIOXeHHH. BbpluMTaHue Kak JeicTBUE, oOpaTHOe
cioxeHuo. IlepemecTurenpHOE M COYETATENIBHOE
cBoiicTBa (3akoHbI) cinoxeHus. [IpoBepka pe3ynpTaTa
apudMeTUIeCcKoro AeicTBUs. PeleHne TEKCTOBBIX
3a1au apupMeTHIeckuM crocodom. Mcmnonb3zoBaHue
IIpU pelIeHnu 3a7a4d Tabaun u cxem. Pemenue 3anay,
coepKalImnX 3aBUCUMOCTH, CBSI3bIBAIOILNE
BEJIMYMHBI: CKOPOCThb, BPEMs, PACCTOSIHHUE; IICHA,
KOJINYECTBO, CTOMMOCTb. EnuHHIBI U3MEpEHUS:
MAaCChl, LI€HBI; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsi3b  MEXIy €IMHHUIAMU HM3MEpPEHUs KaxIou
BenuuuHbl. Vcnonp3oBanne OykB Juisi 0003HAYEHUS
HEU3BECTHOIO KOMIIOHEHTAa Y 3allMCU  CBOMCTB
apu(pMeTUIECKIX JIEWCTBUU. KommnoneHTsI
JICUCTBUM, CBSI3b MEXKy HUMH.

bubamorexa [JOK
https://m.edsoo.ru/7f4131ce

VYMHOXEHNE U
JIeJICHUE
HaTypaTbHBIX
yucel

25

YMHOX€EHNE HATypaJIbHBIX YMCEIN; CBOMCTBA HYJIS U
€IMHULBI IPU YMHOXEHUH. JleleHne Kak JNeiCcTBHE,
oOpaTHOe yMHOXeHHIO. JlemeHue ¢ OCTaTKOM.
IlepemecTuTENBHOE M COYETATEIBHOE YMHOXKECHMS,
pacnpeenuTeNIbHOe CBOMCTBO (3aKOH) YMHOMXEHHUSI.
[TpoBepka pesynbraTa apuMETHUECKOTO JEHCTBHSL.
Pemenne TeKCTOBBIX 3amauy  apupMETHUYECKUM
CIOCOOOM.

Hcnonp30BaHue IpU pelieHny 3aa4d TabJIuIl U CXEM.
Pemenne 3amay, coaepKallux  3aBHCHUMOCTH,
CBSI3BIBAIOIIME  BEJIIMYMHBI:  CKOPOCTb,  BpeMH,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOUMOCT.
UucnoBoe BbIpaxkeHHE. BpruuciaeHue 3HaYCHHI
YHUCJIOBBIX  BBIPAKEHUM; TOPSANOK  BBINOJHEHUS
nerictBuid.  Mcmosib3oBaHWE NpPU  BBIYMCICHUSX

Bbubaunorexa [IOK
https://m.edsoo.ru/7f4131ce




MEPEMECTUTEIIBHOTO M COYETATeIbHOIO CBOWMCTB
(3aK0HOB) CIIOKCHUS u YMHOXEHHUS,
pacnpeeIuTeIbHOTO CBOICTBa YMHOXCHHS.
CrereHb ¢ HATypaJdbHBIM TOKa3aTelieM. 3aluch
YHClia B BUAC CYMMBI Pa3psIHBIX CIaracMbIX.
Jenmurennn ¥ KpaTHBIE 4HCIA, PA3JIOKCHHE Ha
MHOXXUTEIH. [IpocThie M COCTaBHBIC  YHCIIA.
Ilpusnaku genumoctu Ha 2, 5, 10, 3,9

ITmomraan U
00BEMEI

11

Harnsnuele npeacraBieHus o Qurypax  Ha
IUIOCKOCTH:  MHOTOYI'OJIBHUK;  IPSIMOYTOJIbHUK,
KBaJpaT; TPEYroJdbHUK, O paBeHCTBE (Uryp.
Hcnons3oBaHue  CBOMCTB  CTOPOH M YIJIOB
IIPSIMOYTOJIBHHKA, KBaJpara. [Tnomans
IPSIMOYTOJIbHUKA U MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3 NPSAMOYIOJIbHUKOB, B TOM YHCIE
¢buryp, u3z00pak€HHBIX Ha KieTryatoii Oymare.
EnuHuLBI M3MEPEHNUS IIOLIAH.

Harnsgnele npencraBiieHuss O NPOCTPAHCTBEHHBIX
¢burypax: npsAMOYrojbHbI mNapaiesnenunen, Kyo,
MHOT'OT'PaHHUKH. N3o0paxenne MPOCTENIINX
MHOTOTPaHHUKOB. PazBépTku KyOa u
napajuieJenunesa. Co3znanue Moenei
MHOIOTpaHHMKOB (M3 ~ Oymaru,  IPOBOJIOKH,
wiactiimHa u - Ap.). OOBEM  MPsAMOYroJbHOTO
napauenenunena, Kyoa. EnuHMuIbl HU3MepeHus
o0Bbema.

bubanorexa [JOK
https://m.edsoo.ru/7f4131ce

OOBIKHOBEHHBIE
Ipobu

47

Harnsouele mpencraBineHuss o — Qurypax  Ha
IUIOCKOCTH:  OKPY)KHOCTh, Kpyr. M3o0paxenue
buryp, B TOM 4HCIe Ha KJiIeTdyaToi Oymare.
[ToctpoeHne koHUrypauuii M3 dYacTed MNPsSMOi,
OKPYXKHOCTHU Ha HEJIMHOBAHHOM U KJIeT4aToi Oymare.
Harnsinaeie mpencTaBiieHUsT O TPOCTPAHCTBEHHBIX
¢durypax: nuIMHAp, mwap u chepa.

[Ipeacrasnenue o 1podu Kak CrocoOe 3amucu 4acTu
BennurHbl. OObIKHOBEHHBIE ApoOu. [IpaBuiibHBIE U
HenpaBWibHblE Jpobu. M3o0paxkenue apobeit
TOYKaMH Ha YHCIOBOU mpsiMoi. CpaBHEHHE TPOOEH.
Cnosxenue u BeluuTaHue 1poodeil. CMmemanHas ApoOsb;
IpeJCTaBIeHUe CMEIIaHHOM ApoOM B BUjE
HEMPaBUJILHON NpoOU W BBIJIEJICHUE IIEJION YacTh
qriclia U3 HelIPaBWIbHOM apo0u. Perienre oCHOBHBIX
3ajau  Ha Jpobu. PemeHwe TeKCTOBBIX 3ajad
apupmeTrueckuM crocobom. Hcnonb3oBanue mnpu
pemieHnu 3anad Tabnui v cxeM. Pemienue 3anad,
coJIeprKalInx 3aBHCUMOCTH, CBSI3BIBAIOIIUE
BEJIMYMHBI: CKOPOCTb, BpEMs, pPAacCTOSHUE; IeHa,
KOJIMYECTBO, CTOUMOCTb.

OcHoBHOE cBOMCTBO npodu. CokpaimieHue apoOei.
[IpuBenenue napoOM K HOBOMY 3HAaMEHATEINIO.
Crnoxenue u BblUUTaHuWE ApoOeit. CpaBHeHUE
TIpOOeii.

YMHOXEHUE U JeICHHe Opo0ei; B3aMHO-00paTHbBIS

bubnnorexa [IOK
https://m.edsoo.ru/7f4131ce




npoOu. PemieHne OCHOBHBIX 3amad  Ha JIpoOH.
Haxoxxaenne 9acTy [eaoro U IEI0ro M0 €ro YacTH.

6 Hecsaruanbie 34 Hecatuunas 3ammch  apobeit.  I[pencraBinenue | buGmnorexa LIOK
Ipoou JNECATHYHON JapoOM B BHIAE OOBIKHOBCHHOM. https://m.edsoo.ru/7f4131ce
H3o0paxenue necITHUHBIX ApoOed ToyKkaMu Ha
qUCI0BOM npsimoi. CpaBHEHUE AECATUYHBIX APOOEH.
Apubdmernueckue  JIEUCTBUS €  JECATUYHBIMU
npodsmu.  OKpyriieHHe  HaTypaJlbHBIX  YHCEIN.
OkpyriieHne  JeCITHYHBIX  apoOed.  Pemenue
TEKCTOBBIX 33/7a4 apu(PMETHUYECKUM CIOCOOOM.
Hcnonp30BaHue IpU pellieHUH 3a7a4d TabJIUIl U CXEM.
Pemienne 3amay, coaepxkaummx — 3aBUCHMOCTH,
CBS3BIBAIOIIME  BEJIMYUHBI:  CKOPOCTb,  BpeMs,
paccTosiHue; 1IeHa, KOJIUYECTBO, CTOUMOCTb.
7 | Uactpymentsr | 11 Vroa. [IpsiMoit, OCTpbIii, TyIoi 1 pa3BEPHYTHIN yriibl. | bubmoreka HOK
ISt M3MepeHHe M IIOCTPOGHHE YIIOB C IOMOMbEo | itpsi/m.edsoo.ru/7f4131ce
BBIUMCIICHUNA H TpaHCIOpTHUpa
VU3MEPEHUU
8 | [loBTOpeHue 11 [ToBTOpEHHE OCHOBHBIX MOHATHI U METOJ0B Kypca 5 | bubmoreka [IOK
KIacca, 006001IeHIE 3HAHUIA. https://m.edsoo.ru/7f4131ce
6 xnacc 170 4
Konnu OcHoOBHOE coJiep>KaHNe 20P
No Tema 4acoB
1 | Boruncnenus wu | 18 Apudmerndeckue ICUCTBHS C MHOTO3HAa4YHbIMHU | bubmoreka [HOK
U3MEpEeHus HATYpaNbHBIMH umHciaMi. Mcronmb3oBanme mpu | LUPsd//m.edsoo.ru/7f414736

BBIYMCIICHHSIX MEePEMECTUTEIHHOTO u
COUYETATEIBbHOTO CBOMCTB CIOXKEHUSA U YMHOKEHUS,
pacnpeseNuTeNbHOIO0  CBOMCTBA  YMHOXKEHMS.
OkpyrieHue HaTypajdbHbIX uHcenl. Jlenutenu u
KpaTHbple  uyucia.  JlenuMocTh  CyMMBI |
IIPOU3BEICHUS. CaoiicTBa apumeTnyecKkux
JIEACTBUU.

@opmynbl; GoOpMynbl MEpUMETpa U IUIOIMIATU
MPSIMOYTOJIbHUKA, KBajpaTa, 00BéMa
napajuieNienumnena u Kyoa.

OOGbIKHOBEHHAs TPOOb, OCHOBHOE CBOMCTBO JPOOH,
COKpalleHHE npo0eit. CpaBHenue u
YIOpSIIOYMBaHUE  JPOOEH. Apudmernaeckue
JENCTBUA u YHUCIJIOBbIE BBIPKECHUS c
OOBIKHOBEHHBIMH U JIECATUYHBIMHU APOOSIMHU.
[lonsatue npoueHTta. BrluuciaeHue mnpoieHTa OT
BEIMYMHBI W BEIWYMHBI 1O €€ MPOIEHTY.
BripakeHue TPOIEHTOB JECATUYHBIMU APOOSIMH.
Pemrenne 3a1a4 Ha IPOLIEHTHI.

Harnsoaeile npencraBnenus o  Qurypax Ha
IJIOCKOCTH: TOYKa, IpsiMas, OTPE30K, Jyd4, Yroil,
JloMaHasi, MHOTOYTOJIbHUK,  YeTBIPEXYTOJbHUK,
TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BripaxkeHue OTHOIIEHMSI BEIUYMH B MPOLECHTaX.
[IpencraBieHre AaHHBIX C MOMOIIBIO AHATPAMM.




UreHne KpyroBbIX JHArPaMM.

Pemenne TEKCTOBBIX 3a1ady  apuUPMETHUECKUM
cnocoboM.  Pemenme  3amau,  copepkamMx
3aBUCHMOCTH, CBSI3bIBAIOIUX BEJIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSIHUE; LIeHa, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOIUTEIILHOCTh, BpeMs, 00BEM  PpaboTHI
Epvaunbel  u3MepeHMs:  Macchl,  CTOMMOCTH;
paccTosiHusl, BPEMEHH, CKOpOCTH. CBs3b MEXITYy
€IMHULIAMU U3MEPEHUS KaK10M BEINYMHBI.

Bunst TPEYrOJIbHUKOB: OCTPOYTOJIbHBIM,
MPSMOYTOJIbHBIM, TYIOYTOJIbHBIH;
paBHOOEPEHHBII, pABHOCTOPOHHUI.

JewcTBus co
CMEIIIaHHBIMHU
YUCIaMHU

57

Jlenutenu W KpaTHBIC YKCIIa; HAUOOJBIITUN OOIIHIA
JICUTENIb U HAUMEHbIIIee 00111ee KpaTHOE.
OOBIKHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO JpOOH,
COKpaIieHue npoOeit. CpaBHenue u
yrnopsiiounBaHue  apobeil.  Apudmernueckue
NENCTBUSA u YHCIIOBBIE BBIPAXKECHUS c
OOBIKHOBEHHBIMHU APOOSIMHU.

Pemenue 3amau Ha HaXOXKJIEHUE YacCTHU OT LIEJIOTO.
CpoiicTBa apudmeTnueckux aeiicTBuil. Pemienue
TEKCTOBBIX 3a7ad apU(PMETUYECKHM CIIOCOOOM.
Pemenne 3amau, coaep)KammMx 3aBUCUMOCTH,
CBS3BIBAIOLIMX  BEJIIMYMHBI:  CKOPOCTb, BpeMs,
paccTosiHue; 1€Ha, KOJWYECTBO, CTOMMOCTb;
MIPOU3BOJIUTENBHOCTb, BpeMs, O0OBEM pabOTHI.
EnvHnnel - u3MepeHMs:  Macchl,  CTOMMOCTH;
paccTosiHusl, BpEeMEHH, CKOopocTU. CBs3b MEXIY
€AMHULAMHU U3MEPEHUS KaXA0WU BEIMYUHBI.
Pemenue 3amau Ha HaXOXJAEHHUE LIEJIOTO IO €ro
gactu. CBoiicTBa apudmMeTHuecKkux JIeHCTBUH.
Harnsgaele npencraBieHus O MPOCTPAHCTBEHHBIX
durypax:  mapamnenenurnen, Ky0,  mpu3Ma,
nupamuaa.  M3o0paxeHne  MpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB,
nuivHApa W KoHyca.  Co3maHue — Mozenein
MIPOCTPAHCTBEHHBIX (Uryp (U3 Oymaru, IpoBOJIOKH,
TJIACTHJIMHA U JIP.)

bubaunorexa [JOK
https://m.edsoo.ru/7f414736

OrHoureHuss u
MIPOTTOPITUH
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OtHowenune. JleneHue B [JaHHOM OTHOILICHHUH,
nponopuusa.  IIpumenenme  mpomopuuil  npH
pelmieHnn 3anad. PemieHue 3amad, CBS3aHHBIX C
OTHOILIEHHEM, HPONOPLHUOHAIBHOCTBIO BEIUYVH,
MIPOLIEHTaMU; PellICHHe OCHOBHBIX 3a/]1a4 Ha IPOOH U
MIPOLICHTBHI.

Macmira6.

CummeTpus: LEHTpajbHas, OCeBas U 3€pKAJIbHAs
cummMeTpuu. ITocTpoeHne CMMMETPUYHBIX GUTYP.
[IpubnuxEéHHOE M3MEpEeHHEe AJIMHBI OKPYKHOCTH,
iontaau kpyra. [llap u cdepa.

Bbubnuoreka [IOK
https://m.edsoo.ru/7t414736

JewcTBus c
panroHaJIbHBIMHA
YUCITAMH

35

[TonoxxuTenpHble U OTpULIATENbHBIE YKncaa. [lenbie
qucia. MO,Z[y.]II: quciJia, I‘eOMeTpI/I‘-IeCKaSI
WHTEpIpeTarys Moayias unciaa. CpaBHEHUE YHUCEN.

Bbubaunorexa [TOK
https://m.edsoo.ru/7f414736




Hunuaap, koHyc, map.

Apudmernueckue neCcTBUS C TOT0KHUTEIBHBIMA U
OTPULATEIIEHBIMY YU CIIAMH.

JlpoOHOE  4YHMCIO KaKk  pe3ynbTaT  JICJCHUS.
[IpencraBnenue JecATUUHOW JApoOM B BHJE
OOBIKHOBEHHOM Ipodu u BO3MO>XHOCTh
NPEJCTaBICHU OOBIKHOBEHHOH JApoOu B BHJE
necsiTuuHOM. OLleHKa W NPUKHUJIKA, OKpYIJIEHHE
pesynbrara. llpumenenue OykB Ui 3amMcu
MAaT€MaTHYECKUX BBIPAKCHUN U IPEIIOKCHUM.
Pemenune noruueckux 3amad. Pemenuwe 3amau
1epedopoM BCEX BO3MOXKHBIX BapUaHTOB.

Penrenue
ypaBHEHU U

13

byxBeHHBIE BBIDAKEHUS U YUCIOBBIC IOJCTAHOBKH.
N3o0pakenne uncesnn Ha KOOPIUHATHOW MPSIMOM.
YucnoBble IPOMEKYTKH.

bykBeHHBIE paBEeHCTBA, HAXOKIECHUE HEU3BECTHOTO
komnoHeHTa. CocTaBiieHHe OYKBEHHBIX BBIPAXKEHUH
110 YCJIOBUIO 33J1a4H.

Pemenne 3apmad, conepkamMx — 3aBUCHMOCTH,
CBA3BIBAIOIINX BCJINYHMHBI: CKOpPOCTBD, BpewMms,
paccTosiHue; 1€Ha, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOIUTENILHOCTh, BpeMs, 00BEM  paboTHI
Envaunbel  u3MepeHMs:  Macchl,  CTOMMOCTH;
pacCcTodaHuda, BPEMCHH, CKOPOCTH. CBsi3b MCXKOY
€AMHULAMU U3MEPEHUS KaXI0U BEIMYUHBI.

bubaunorexa [JOK
https://m.edsoo.ru/7f414736

Koopaunarsl Ha
TUTOCKOCTH

11

B3aumHOe pacnonokeHue JByX IpsAMBIX Ha
IIJIOCKOCTH, napajijieibHbIe psIMbIE,
NEpNEeHIUKYIApHble  mpsimble.  [IpsMoyronpHas
CUCTEMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaTel
TOYKM Ha IUIOCKOCTH, abcuucca W OpJUHATA.
[loctpoenne TOuek M GUryp Ha KOOpAMHATHOU
IIJIOCKOCTH. YeTbIpEXyroiabHUK, IIPUMEpBI
YEeTBIPEXYTOJIBHUKOB. 1IpAMOyroiapHUK, KBajpar:
HCIIOIb30BAaHUE CBONCTB CTOPOH, yIJIOB,
nuaroHaneil. I3o0pakeHue reoMeTpuueckux Qpuryp
Ha HEJIMHOBaHHOH Oymare C HCHOJIb30BaHUEM
LUPKYJS, JIMHEWKH, YrOJIBHUKA, TPAHCIOPTHUPA.
IMocTpoenust Ha kierdaroil Oymare. M3mepenue u
IIOCTPOCHHE YIVIOB ¢ NOMOUIBIO TPAHCIIOPTUPA

bubnnorexa [IOK
https://m.edsoo.ru/7f414736

IToBTOpEeHUE
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[ToBTOpEHNE OCHOBHBIX MOHITHI U METOI0B KYpCOB
5 m 6 KkjaccoB, 00OOIIEHHE W CHCTEMAaTH3aIUs
3HAHUHU

Bbubnuoreka [IOK
https://m.edsoo.ru/7f414736
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