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HHOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHEIMU LEIIMU 00yUeHHS MaTeMaTHKE B 5—6 Kiaccax sIBISIOTCSL:

e MpoAoKeHHe (OPMHUPOBAHMS OCHOBHBIX MATEMAaTHUECKUX MOHATHH (YMCIIO, BEIMYMHA,
reomeTpuueckass (Qurypa), OO0eCleUMBAIOMINX TMPEEMCTBEHHOCTh M IEPCIEKTUBHOCTD
MaTeMaTHYeCKOro 00pa3oBaHus 00yUYaroInuXcs;

® pa3BUTHE MHTEIUIEKTYyalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00y4aromuxcsi, Mo3HaBaTeIbHON
AKTHBHOCTH, UCCIIE0BATENLCKUX YMEHHM, HHTepeca K U3YUEHUIO MaTeMaTHKH;

e mojBeAcHHE OOydYalOIIMXCS Ha JOCTYIHOM JMJIsi HUX YPOBHE K OCO3HAHUIO B3aHMMOCBSI3H
MaTEMaTHKH U OKPY’KAIOLIEro MHUpa;

e (QopmupoBanve (QYHKIHOHAJIBHON MaTEeMaTHYECKOH TI'PaMOTHOCTH: YMEHHs pPAaclO3HaBaTh
MaTeMaTHYECKHE OOBEKTHI B peaIbHbIX )KU3HEHHBIX CUTYaLUAX, IPUMEHITH OCBOCHHbIE YMEHHUS
Ul peIIeHHs MPaKTUKO-OPHUEHTHPOBAHHBIX  3a7ad, HHTEPIPETUPOBATH IIOIyYEHHbIE
Pe3yIbTaThl U OLIGHUBATh UX HA COOTBETCTBHE NPAKTHUECKON CUTYALIH.

OcHOBHBIE JIMHMH COAEpKaHMA Kypca MaTeMaTHKH B 5—6 Kkiaccax — apudmerndeckas H
reoMeTpuyecKasi, KOTOpbIe Pa3BUBAIOTCS MAPAJUICIBbHO, KK Iasi B COOTBETCTBUH ¢ COOCTBEHHOH JIOTHKOH,
OJIHAKO, HE HE3aBUCHMO OJHA OT APYIOH, a B TECHOM KOHTaKTe M B3aMMOJCHCTBUH. Taike B Kypce
MaTEeMaTHKH IPOMCXOANUT 3HAKOMCTBO C 3JIEMEHTaMH JIr€OPhl U OMUCATEILHONW CTATUCTHKH.

N3zyuenne apuMeTHUECKOro MaTepuaia HauMHACTCA CO CHUCTEeMAaTH3alM{ U Pa3BUTUS 3HAHUH O
HAaTypalbHBIX YHWCIAX, I[OJyYEHHbIX Ha YpPOBHE HauyaJbHOro obmero o6Opasosanus. [lpu sTom
COBEPILCHCTBOBAHUE BbIUUCIUTEIBHON TEXHHUKHM W (OPMUPOBAHME HOBBIX TEOPETHUECKHX 3HAHUI
COYETaeTCs C Pa3sBUTHEM BBIYMCIMTENBHON KyJIBTYpPbl, B YACTHOCTH C 00yUYEHHEM MPOCTEHITNM NpHEMam
NPUKUIKYI U OLIEHKU Pe3yJIbTaTOB BEIYUCICHUN. V3yueHne HaTypaabHbIX YHCeN MPOAOIDKaeTCs B 6 Kiacce
3HaKOMCTBOM C HaYaJIbHBIMH HOHSTHAMH TEOPUH ACITUMOCTH.

Hauaso uzyuenns oOBIKHOBEHHBIX M JIECSITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTO MEpBbIi 3Taln
B OCBOCHUH JIpo0Oei, KOria MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH MAESMH, MOHATHSIMHU TeMbl. [Ipu 3Tom
paccMoTpeHue OOBIKHOBEHHBIX Ip00eii B IOJTHOM 00bEME MpeIIeCTBYET U3yUEHHIO AECATUUHBIX APOOei,
YTO 1eJIECO00Pa3HO C TOYKH 3PEHHs JIOTMKH M3JI0KEHUSI YHCIOBOW JIMHUM, KOTJa MpaBuiia JAEHCTBUH C
JECATUYHBIMU JPOOSMH MOXHO OOOCHOBATBH Y>K€ M3BECTHBIMHM aJTOPUTMaMH BBINOJIHEHMS NEHCTBUI C
OOBIKHOBEHHBIMU JIpOOSIMH. 3HAKOMCTBO C JICCATHYHBIMH JPOOSMH PACHIMPHT BO3MOXKHOCTH ISt
MOHUMAaHHUs 00YYaIONIMMHUCS MTPUKIIAJHOTO IPUMEHEHHS HOBOU 3aIlTUCH NIPU H3YYCHUH JAPYTHX MPEIMETOB
U TIpU MPaKTUYEeCKOM Hcmosib3oBaHuU. K 6 kilaccy oTHec€H BTOpOH 3Tam B M3y4eHUH JpolOeit, rae
MPOMCXOJUT COBEPIICHCTBOBAHWE HABHIKOB CPaBHEHHUS W IMpeoOpa3oBaHMs APOOEH, OCBOGHUE HOBBIX
BBIUMCIIUTEIBHBIX aJITOPUTMOB, OTTaYMBaHHE TEXHUKHU BBIYUCIECHUI, B TOM YHCJIe 3HAUEHUH BBIPaKEHUH,
COJIepKalIuX U OOBIKHOBEHHBIE, U JIECATHYHBIE POOH, YCTAHOBIICHHE CBA3EH MEX/ly HUMH, PACCMOTPEHHE
npuéMOoB pelieHus 3a1a4d Ha Apoou. B Hauane 6 kiiacca mporCXOUT 3HAKOMCTBO C IMTOHATHEM MPOIICHTA.

OCOOCHHOCTBIO U3YUYECHHUS MTOJIOKHUTENBHBIX U OTPUIATEIBHBIX YHCEIN SBISIETCS TO, YTO OHU TaKXKe
MOTYT pacCMaTpUBaThCS B HECKOJIBKO ATaroB. B 6 kiacce B Hadasne u3yueHus TeMbl «llonoxxurenpHble 1
OTpHUIIATENbHBIE YWCIa» BhIAENAeTcs moaTrema «llemple umcia», B pamMKax KOTOpPOW 3HAKOMCTBO C
OTPHUIATETFHBIMU YUCIIAMHU U ICUCTBUSAMH C TIOJIOKHUTEIHHBIMU W OTPHUIIATEIbHBIMHA YHCIAMH TPOUCXOUT
Ha OCHOBE COJEpPXaTeIbHOr0 TMOAXOAa. OTO TO3BOJIAET HA JOCTYITHOM YPOBHE IIO3HAKOMHUTH
00ydaronmxcs MpakTHIECKH CO BCEMU OCHOBHBIMH MTOHATHSMHU TEMBI, B TOM YHCIIE U C TIPAaBUJIAMH 3HAKOB
NIPY BBIMOJTHEHUU apu(METHIECKUX JielcTBUi. 3ydeHne palnoHaIbHBIX YHCENl HA 3TOM HE 3aKOHUYHTCH,
a OyJZIeT IpOoJOHKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHHH pemeHHI0 TEKCTOBBIX 3aja4 B 5—6 KiaccaX HCHOJIB3YIOTCS aphuMeTHUECKUe
npuémbsl perteHus. [Ipu oTpaOoTKe BBIUMCIUTENIBHBIX HAaBBIKOB B 5—0 KjaccaXx paccMaTpUBarOTCs
TEKCTOBBbIE 3a/aud CIELYIOLIMX BHJOB: 3aJadd Ha JBM)KCHUE, Ha 4acTH, Ha IOKYIIKH, Ha padoTy U
IPOU3BOJAUTENBHOCTh, Ha IPOLIEHTHI, Ha OTHOIIEHHS U mponopuuu. OOyuaromuecs 3HAKOMSTCS C
npuéMaMy peleHrs 3aJad MepedopoM BO3MOXKHBIX BAapHAaHTOB, ydaTcsl paboraTh ¢ uH(opMaiue,
npeAcTaBIeHHON B (popMe TabIHI WIIM IUarpaMm.



B nporpamme yueGHOro Kypca «MaTeMaTHKa» IpeaycMOTpeHO (opMUpOBaHUE MPONIEACBTUIESCKUX
anreOpanvyeckux IMpeAcTaBieHuil. BykBa Kak CHMBOM HEKOTOPOrO 4YHWCIa B 3aBHCHUMOCTH OT
MaTeMaTHYECKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKkBeHHas CHMBOJHMKA IIUPOKO HCIIONIB3YeTCs
MpEeXJIe BCEro sl 3alMCH OOIINX YTBEPKACHUH U MPEIOKEHUH, (OPMYJI, B YACTHOCTH AJISI BBIYHCICHUS
TeOMETPUUECKUX BEJTMUMH, B KAUECTBE «3aMECTHTEISD» YHCTa.

B nporpamme yue6HOro Kypca «MaremaTukay MpeacTaBieHa HarisiJHast TeOMETPHs, HalpaBIeHHAas
Ha pa3BUTHE 00Pa3HOT0 MBIIICHHUS, IPOCTPAHCTBEHHOTO BOOOPaKEHHUsI, N300pa3UTENbHBIX YMEHUH. DTO
Ba)KHBIH dTan B M3Y4YEHUH T€OMETPUH, KOTOPBI OCYIIECTBIISECTCS Ha HArJIsIIHO-IPAKTHUYECKOM YpPOBHE,
OMHUpaeTCsl Ha HATJSAHO-00pa3HOe MbIIIIeHHEe oOydaromuxcs. bonbiias posib OTBOAUTCS MPaKTHYECKOM
JeSITeIbHOCTH, OTIBITY, SKCIIEPUMEHTY, MOAeIrpoBaHui0. OOyJaromuecs 3HaKOMSTCSI C TeOMETPHYECKIMU
¢urypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEHIIMMHA KOHQUTYPALUsIMHU, ydaTcs H300pakaTh
X Ha HEJIMHOBAHHON M KJIETYATOW Oymare, paccMaTpHUBAaIOT MX HpocTeiine cBoiicTBa. B mporecce
W3yUYCHHS HATJISAHON TeOMETPUN 3HAHUS, TOTy4YeHHbIe 00yUYaroIMMICs Ha YPOBHE HAYaIbHOTO OOIIETO
00pa3oBaHHs, CHCTEMAaTHU3UPYIOTCS M PACIINPSIIOTCSL.

CornacHo yuyeOHOMY TUIaHy B 5—6 Kilaccax M3ydaeTcsi HHTETPUPOBaHHbBIHN peameT «Marematnkay,
KOTOPBI BKJIIOYAET apu(pMETHUCCKUN MaTephal U HATJISAHYIO TEOMETPHIO, a TAaKKe MPOIEACBTHUCCKUE
CBCACHHUA U3 aIIFC6pI)I, 3JIEMEHTHI JIOTUKH 1 Hadaja OIMCcaTeIbHOM CTaTUCTUKH.

Ha usydenme yuebHoro kypca «Martemaruka» orBomurcs 340 vacos: B 5 kmacce — 170 gacos (5
4acoB B Heleno), B 6 kiacce — 170 gacoB (5 4acoB B HEEIIO).



COJEP)KAHUE OBYYEHUSA
5 KJIACC

HarypaabHble 4ucjia u HyJIb

Harypanpaoe uumcno. Psax matypampubeix uncen. Ywmcmo 0. M3obpakeHne HaTypaidbHBIX YHCEI
TOYKAaMH Ha KOOPAUHATHOM (YUCIIOBOIT) PSIMOH.

Ilo3umonHas cuctema cuucieHus. PuMckas Hymepalus Kak NMpUMep HENO3ULIMOHHON CHUCTEMBI
curcneHus. JlecaTnyHas CUCTEMA CUMCIICHMSL.

CpaBHeHHUE HATypalbHBIX YHCEN, CPABHEHUE HATYpalbHBIX 4YHcen ¢ HyléM. CocoObl cpaBHEHUSL.
OxpyriieHne HaTypajibHbIX YHCET.

Crno)xeHue HaTypaJbHBIX YMCEJ, CBOMCTBO HYJs TpH CIOKEHHWU. BplunTaHue Kak JelcTBue,
o0paTHOE CIOKEHUI0. YMHOXCHUE HATYPaIbHBIX YHCEN, CBOWCTBA HYJSI M €IWHHIBI TIPU YMHOXKCHHHU.
Henenne kak aeicTBre, 00paTHOE YMHOXEHHIO. KOMIIOHEHTHI JeCTBUM, CBA3b Mexay HUMU. [IpoBepka
pe3yibraTa apupMETHUSCKOro JIeHCTBHS. [lepeMecTUTEeNIbHOE M COYeTaTeNbHOE CBOMCTBAa (3aKOHBI)
CIIO’KEHHSI 1 YMHOXKEHUS, paclipeieTUTEIbHOE CBOUCTBO (3aKOH) YMHOKECHHSI.

Hcnonp3oBanue OyKB Ui OOO3HAYEHUs] HEM3BECTHOIO KOMIIOHEHTa M 3aIlliCH  CBOMCTB
apu(QMETHUYECKUX JACHCTBUH.

Jenurtenu u kpaTHBIE YUCIIa, pa3iokeHne Ha MHOxHUTeH. [IpocTeie u coctaBHble uncna. [Ipu3zHaku
JenmuMocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoOM.

CreneHs ¢ HaTypaJlbHBIM [TOKa3aTeNleM. 3aliCh YUCIIa B BUJI€ CYMMBI pa3psIHbIX CllaraeMbIX.

UucnoBoe BbIpakeHUE. BbluMCIEHHE 3HAYEHWM YHUCIOBBIX BBIPAXKEHUH, MOPSAOK BBITIOIHEHUA
neiicteuii. Micronp3oBanue NPy BEIYMCICHUSIX TIEPEMECTHTEIBHOTO U COUETATEIBHOTO CBOMCTB (3aKOHOB)
CJIOKEHHS U YMHOXKEHUS, pacTpeeTUTeIbHOTO CBOMICTBa YMHOKEHHS.

Jpodu

[IpencraBnenne o apodm Kak crocoOe 3amucl 4YacTH BeNW4nHBL. OOBIKHOBEHHBIE JpPOOH.
[IpaBuneHBIE W HenpaBWIbHBIE NpoOH. CMelanHas nIpoOb, MPECTaBICHNE CMEIIaHHOW Apo0u B BHIIE
HENPaBUIHLHOU IPOOH U BBIZCIICHUE TIEJIOM YaCTH YMCIiIa U3 HeMpaBWIBHOM apodu. M3o0pakenue npobeit
TOYKaMH Ha YUCIOBOW mpsiMoil. OcHOBHOE cBOHCTBO ApoOu. Cokparienue npobei. [Ipusenenne apodu x
HOBOMY 3HaMmeHaten0. CpaBHEHHE JpOOeH.

CrnoxxeHue W BBIYMTaHWE ApoOel. YMHOXEHUE W JeleHHne IpoOel, B3auMHO oOpaTHbIE ApoOH.
HaxosxneHue yacTu Lenoro U Lejoro no €ro 4YacTu.

Hecatnunas 3ammce npobeid. [lpencraBneHne JecaTHdHONW IpoOW B BUIE OOBIKHOBEHHOM.
N300paxeHne IeCSITUYHBIX IpoOell TOUKaMHu Ha YUCIIOBOH MmpsiMoil. CpaBHEHHE AECATHUHBIX APOOEH.

Apudmernueckre AEHCTBUA C IECITUIHBIMU Apo0siMU. OKpYTIICHHE ACCATHYHBIX APOOEH.

Pemenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7ay apupMeTHUECKUM criocoboM. PemeHune noruyeckux 3anau. Pemenue
3a1a4 nepeOopoM BCeX BO3MOKHBIX BapuaHTOB. VIcTIoIb30BaHNE P PEILICHNUH 3a/1a4 TaOJIHIl ¥ CXEM.

Pemenne 3amad, copep:KalMX 3aBUCUMOCTH, CBSA3BIBAIOIIUE BEIUYMHBL CKOPOCTh, BPEM,
paccTosiHue, LIeHa, KOJIUYECTBO, CTOMMOCTh. EAMHUIBI n3MepeHus: Macchl, 00bEMa, 1IeHBI, PACCTOSIHH,
BpPEMEHH, CKOPOCTH. CBA3b MEX 1y €IMHUIIAMH U3MEPEHNS KaXK10H BEIMYNHBI.

Pemenne ocHOBHBIX 33124 Ha IpOOH.

[IpencraBienue qaHHBIX B BUAE TaONHILL, CTOIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsaneie npeacrasienus o Gpurypax Ha IiIOCKOCTH: TOUKA, IpsiMasi, OTPE30K, JIyd, YIroJl, JIOMaHas,
MHOT'OYTOJIbHUK, OKPYXHOCTb, KpyT. Yroi. [IpsiMoii, ocTpbIi, TYNOW U pa3BEPHYTHINA YIJIbI.

[nuHa oTpeska, METpUYECKHE €IWHULBI JJIMHBL. J[IMHA JOMAaHOMN, NEPUMETP MHOIOYTOJbHHUKA.
M3mepenue U oCTpOeHUE YIJIOB € OMOILBIO TPAHCIIOPTUPA.

Harnsaeie npencraBnenns o GuUrypax Ha IIIOCKOCTH: MHOTOYTOJILHUK, MTPSIMOYTOJILHUK, KBaJ[paT,
TPEYTOIBLHHK, O PABEHCTBE QUTYP.



Uzobpaxkenue ¢uryp, B ToM uncie Ha kierdaroit Oymare. [loctpoeHne koHpUrypanuii U3 yacrteit
NPSMOM, OKPY>KHOCTH Ha HEIMHOBAHHOHW W KieTyaTtoi Oymare. Vcnonb30BaHHe CBOWCTB CTOPOH U YTJIOB
MPSIMOYTOJIBHUKA, KBaJpaTa.

[Inomane npsAMOYrolbHMKa U MHOTOYTOJBHHMKOB, COCTAaBJIIEHHBIX W3 MPSIMOYTOJBHUKOB, B TOM
yrcie Guryp, n300pakEHHBIX Ha KiieTyaTtol Oymare. EMUHNIIBI U3MepeHHs TUIOIIA 1N,

Harnsaneie npeactaBieHus O MPOCTPAaHCTBEHHBIX (UTypax: MPSIMOYTOJILHBINA Mapaluieienure],
Ky0, MHOTOTpaHHUKH. M300paskeHne MpoCcTEeHIINX MHOTOTpaHHUKOB. Pa3BEépTku KyOa 1 napaiienenumnena.
Co3nanue MoJiesieli MHOTOTPaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TUTACTHIIMHA U JPYTHX MaTEPUANIOB).

O0BEM psIMOYTONIBHOTO Tapasuienenunena, kyoa. Eanauns: namepenus: oonEma.

6 KJIACC

HarypaabHble yuciaa

Apudmernueckue IeHCTBUSI C MHOTO3HAYHBIMU HATypaJIbHBIMU YHCIaMU. YHCIIOBBIE BBIPAXKEHUS,
MOPSIIOK AEHCTBUH, MCIIONb30BaHUE CKOOOK. lcmonp3oBaHne Npu BBIYUCICHUSIX MEPEMECTUTEIBHOTO U
COUYETATENIbHOTO CBOWCTB CIIOKEHUS M YMHOXKEHHUS, PaCIpPEIEUTENIBHOTO CBOMCTBA yMHOXKEHUS.
OxpyriieHne HaTypadbHBIX YHCEI.

Henurenn u KpaTHble 4Mcia, HAaHOONBIIMI OOIIMI AENHUTENb M HAaWMEHblIee odliee KpaTHOE.
HeanmocTb cyMMBI U Tpou3BeAeHUs. JleeHne ¢ 0OCTaTKOM.

dpoon

OObIkHOBeHHast JApoOb, OCHOBHOE CBOWCTBO JApOOH, COKpamieHune apobeir. CpaBHeHHE U
ynopsgouuBanue apoOeil. Pemenne 3amau Ha HaxoXKAEHHE YacTH OT LEJIOr0 M LEJOro MO €ro YacTH.
HpobHoe uncio kak pe3ynbrar AeneHus. [Ipeacrapnenne necaTHaHOM IpoOH B BUAE OOBIKHOBEHHOH ApoOH
U BO3MOXXHOCTh IPEACTaBICHHUS OOBIKHOBEHHOM IpoOu B BuAe AecATHUHOU. [lecstuunbie npolu u
MeTpHUecKas cucreMa mep. ApudmeTnieckue JIeHCTBUS M YHCIIOBBIE BBIPAXKCHUSI ¢ OOBIKHOBEHHBIMU H
JECSITHYHBIMU JIPOOSIMH.

OtHomenue. JlejeHue B JaHHOM OTHoIIeHUU. MaciTa0, nporopiust. [I[puMeHeHre nponopIyii npu
pelIeHny 3a1a4.

Ilonstue mnpoueHTta. BpluncieHne mnpoueHTa OT BEJWYMHBI W BEIWYMHBI MO €€ MPOLEHTY.
BripaskeHue MpOIeHTOB JIeCATUYIHBIMU JpO0siMU. PerieHne 3a1a4 Ha MPOIeHTHI. BripakeHne OTHOICHUS
BEJIMYMH B MPOLIEHTAX.

IosoxkuTEIBbHBIE U OTPULIATEIbHBIE YHCJIA

IlonmoxxuTenbHple M OTpuIarenbHble uMcna. Llensle dnciaa. Momynp dYucna, reoMeTpHyecKas
WHTEpIpeTaus Moyl yncia. M300pakeHre uncen Ha KOOPAMHATHOH MpsiMoid. UHCITOBBIE TPOMEXKYTKH.
CpaBHenue yrcen. ApugMeTHIECKUe JEHCTBUS C TIONOKUTEILHBIMHA U OTPUIIATEIEHBIMHU YHCIIAMHU.

[IpsiMoyronbHas crucTeMa KOOpAWHAT Ha TUIOCKOCTH. KOOpIMHATEI TOUKHU Ha MJIOCKOCTH, adciucca
u opauHata. [loctpoenne Touek u GUryp Ha KOOPAWHATHON TTIOCKOCTH.

BykBeHHbIe BbIpasKeHUs

[MpumeHenne OyKB sl 3alMCH  MaTeMaTHYeCKUX BBIpRKEHUM u mpenoxennid. CBolcTBa
apupMeTHYECKHUX JelcTBUN. ByKkBeHHbIE BBIPDKEHHSI M YUCIIOBBIE TI0JICTAHOBKU. byKBEHHbIC paBEHCTBA,
HaX0)K/IeHHEe HEN3BECTHOr0 KoMrioHeHTa. Dopmybl, popMyItsl IepuMeTpa U IIIOMAAN MPSIMOYTOJIbHUKA,
KBajpara, 00béMa napasuienenumesa u Kyoa.

Peurenue TeKCTOBBIX 3a1a4

Pemenne TekcTOBBIX 3a7ay apuMeTHUECKUM criocoboM. Pemenne moruyeckux 3anau. Pemenue
3a1a4 nepeOopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenne 3agad, copep)KallMX 3aBUCHMOCTH, CBS3BIBAIOIIMX BEJIUYMHBI: CKOPOCTb, BpPEM,
paccrosiHue, IIeHa, KOIWYEeCTBO, CTOMMOCTb, IMPOHM3BOAMTEILHOCTb, BpeMs, 00bEM paboThl. EnuHMIEI
WU3MEPEHMS: MacChl, CTOUMOCTH, paCCTOSHUS, BPEMEHHU, CKOPOCTH. CBA3b MEXIY €AMHULIAMU HU3MEPEHUS
KaKIO0N BEJINYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOUIEHMEM, MPONOPLHUOHAIBHOCTBIO BEIMYHMH, MPOIECHTAMU;
pelleHre OCHOBHBIX 3a/a4 Ha APOOH U POLIEHTEHI.



OreHKa U IPUKUAKA, OKpYyTiIeHue pe3ynbTrata. CocTaBieHne OYKBEHHBIX BRIPAKEHHUN MO YCIOBUIO
3aJa4H.

[IpeacraBienue AaHHBIX C MOMOIIbIO Tabnui u auarpamMM. Crondyarble AUArpaMMBbl: YTECHHE H
noctpoeHue. YteHue KpyroBuIx AHATPAMM.

Harnsaanas reomerpus

Harnsaneie npeacrasienus o Gpurypax Ha IiIOCKOCTU: TOUKA, IPsiMasi, OTPE30K, JIyd, YToJl, JIOMaHasl,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOIbHUK, OKPYKHOCTb, KPYT.

BzauMHOe pacnmonoxkeHue ABYX ~OpSAMBIX HAa  IUIOCKOCTH, MapajljleNbHbIE  IIPsIMBIE,
NEPIEHANKYIIIpHBIE NpsAMble. M3MepeHne pacCTOSHUN: MEXAy ABYMs TOYKaMHU, OT TOYKH JO IPSIMOH,
JUIMHA MapLIpyTa Ha KBaPAaTHOU CETKE.

W3mepeHre M IOCTPOEHUE YIVIOB C IIOMOINBIO TPAHCHOPTHpA. BuHIbl TPEyroJIbHUKOB:
OCTPOYTOJIbHBIN, HIPSAMOYTOJIBHBIH, TYIOYTOJIbHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI.
YeThIpEXYTrOJIbHUK, IPUMEPHI YETHIPEXYTONBHUKOB. 1IpMOYTroabHUK, KBaJApaT: UCIOJIb30BAHUE CBOMCTB
CTOpPOH, YIJOB, auaroHaied. M3o0paxeHue reomerpuueckux (uryp Ha HeIMHOBaHHOH Oymare ¢
WCIIOJIb30BaHUEM IUPKYJIsL, IMHEWKH, YTONbHUKA, TpaHcmopTupa. [locTpoenus Ha kiaeTyaroi Oymare.

[Mepumerp wmHoroyronpHuKa. [loHsATHE IUIOmAAM (UTYpHI, €IWHHUIBI HM3MEPEHUS TUIOLIAIH.
[MpubnmxénHoe M3MepeHue miomaan (uryp, B TOM 4YHCJIEe Ha KBagpaTHOH cerke. [IpubmmkéHHOE
U3MEPEHHUE JUIMHBI OKPYKHOCTH, IUIOLAAH Kpyra.

CumMeTpust: LeHTpajbHasl, 0ceBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne cHMMETPUYHBIX GUTYP.

Harnsinnele mpeactaBieHus O IMPOCTPAHCTBEHHBIX (Urypax: mapajulenenunesn, KyO, mpusMa,
nupamuia, KOHyC, LWIMHIAp, map u cdepa. M3o0paxenue npoctpaHCTBeHHBIX (uryp. I[Ipumepsr
PasBEPTOK MHOTOIPAaHHUKOB, LMIMHAPA M KoHyca. Co3maHue Mojeneil mpocTpaHCTBEHHBIX (uryp (13
Oymaru, MpoBOJIOKH, IUTACTHIIMHA U IPYTUX MaT€PHAIIOB).

ITonsTre 00bEMa, eaAMHULB! H3MepeHns 00bEMa. OOBEM MPAMOYTOJILHOTO TapajuleNenunena, Kyoa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOT'PAMMBbI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOGHHUS TIpPOTpaMMbl  ydeOHOTOo Kypca «MaremaTuka»
XapaKTepPU3yIOTCS:

1) narpuoTnyeckoe BOCIUTAHME:

MPOSIBIEHUEM HHTEpeca K MPOIUIOMY M HAaCTOSIIEMY POCCHUMCKON MaTeMaTHUKH, LEHHOCTHBIM
OTHOIIIEHHUEM K JOCTHMKEHHSAM POCCHUMCKMX MAaTeMaTHKOB U POCCHMCKON MaTeMaTHYeCKOH HIKOJBI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTrUX HayKax U MPHKIAJHBIX chepax;

2) rpaxkaIaHcKoOe M IyXOBHO-HPAaBCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH rpak IaHNHA U Pean3alliy ero MpaB, IPeCTaBICHUEM
0 MaTeMaTUYeCKMX OCHOBaX (YHKIMOHHPOBAHUS Pa3MUYHBIX CTPYKTYp, SIBICHUH, MPOLCIYP
rpakJaHcKkoro oOmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO ITHYCCKHUX
HpO6JICM, CBA3AHHBIX C IMPAKTUYCCKUM IMPUMCHCHUCM ILOCTH)KGHHI;'I HAayKH, OCO3HAaHHEM BaXXHOCTHU
MOPAJIbHO-3TUYCCKUX MPUHIUIIOB B ACATCIBHOCTHU y‘IéHOI‘O;

3) TpyaoBOe BOCTIMTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4yacTHE€ B pELIEHUM MPAaKTUYECKUX 3ajad MaTeMaTH4ecKou
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMaTHUECKOro 00pa3oBaHMs HA MPOTSHKCHUU BCEH KU3HU
JUTSL YCIICIHOM MpodecCHOoHaIbHON JCSITEIbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHHU, OCO3HAHHBIM
BHIOOPOM U MOCTPOCHHEM WHIUBHIYaJbHON TpaeKTOpHH 00pa30BaHMsl U )KM3HECHHBIX TUIAHOB C yYETOM
JMYHBIX UHTEPECOB U OOIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTUYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAJIBLHOMY M OCTETHUECKOMY BOCIPHSATHIO MaTEeMaTHUYECKUX OOBEKTOB,
3aJa4, peUIeHNH, pacCyKICHNN, YMEHHUIO BUIETh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHUS:

OpHeHTanuel B JesITeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsI YeJIOBEKa, IPUPOIBI U 00IIeCTBa, TIOHNMAHUEM MaTeMAaTHYeCKOW HAYKH KaK
chepbl YenoBeYeCKOl NIEATeNFHOCTH, TAoB €€ Pa3BUTHS M 3HAYMMOCTH JI Pa3BUTHS IIMBUIIN3AIINH,
OBJIAJICHHEM SI3bIKOM MAaTeMaTHKH W MaTEeMaTHYECKOW KYJIBTypOW KakK CPEJICTBOM TO3HAHUS MHpa,
OBJIAJICHUEM MTPOCTEHITUMHI HaBBIKAMH MCCIIEIOBATENLCKOM IS TENIEHOCTH;

6) ¢usuyeckoe BocnUTaHue, (GOPMHPOBAHHE KYJbTYPbl 3A0POBbSI M 3MOLMOHAJIBHOIO
OaromoJsryuusi:

TOTOBHOCTHIO TPUMEHATH MaTeMaTWYeCKHWe 3HAHWsI B HMHTEPECax CBOETO 3/I0POBBS, BEICHUS
3JI0POBOTO 00pa3a XKU3HH (340POBOE MUTaHKE, COATaHCUPOBAHHBIN PEXKUM 3aHATHI U OTAbIXA, PeryJisipHas
¢u3nueckas aKTHBHOCThH), COPMHPOBAHHOCTBIO HaBbIKa pe(ieKcHu, NMPHU3HAHHEM CBOETO NpaBa Ha
omKnOKy 1 TaKOr'o Ke MpaBa JAPYroro 4esioBeKa;

7) 3K0JI0THYECKOEe BOCTIMTAHUE:

OpHEHTAllMell Ha MPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWW IJIsl pEelIeHus] 3afgad B 00JIaCTH
COXPAHHOCTH OKpY KaloIleH Cpeibl, INIAHUPOBAHU IIOCTYIIKOB M OLIEHKU UX BO3MOYHBIX IIOCIEICTBUMN A
OKpY’Kalolllel cpelpl, OCO3HAaHHUEM TIJIOOAIBHOIO XapaKTepa HKOJOTMYECKHX MpoOieM M MyTel Hx
pelIeHus;

8) ananTanus K U3MEHSIOUUMCS YCIOBUAM COLMATBHONW M MPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEHWCTBUSAM B YCJIOBHAX HEONPEACIEHHOCTH, IOBBILIEHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NMPAKTHUECKYIO AESITENbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y APYTHX JIIOJEH,
MproOpeTaTh B COBMECTHOM JEATENIFHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETEHIIH U3 OTBITA IPYTHX;

HEOOXOIMMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (hOpMyIUpOBaTh UAEH, IOHATHS,
rUnoTe3bl 00 00BEeKTax M SABIEHHUSIX, B TOM 4YHCIE paHEe HEW3BECTHBIX, OCO3HaBaTh AE(OUIINTHI
COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHLC;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATL CTPECCOBYIO CHTYAIIUIO Kak

BBI30B, TPEOYIOIIUI KOHTPMEDP, KOPPEKTHPOBATH PHHUMACMBbIC PEIICHUS U JIeHCTBUS, GOpMyITHUpOBaTh U
OIICHUBATh PUCKH U TIOCIEACTBUS, (DOPMHUPOBATH OTIBIT.
METANPEJMETHBIE PE3YJbTATDBI

Ilo3naBaTe/ibHbIe YHHBEpPCaJIbHbIe Y4eOHbIe AeiicTBUA

Ba3oBble JJornueckue AeicTBHUA:

BBISBIISITH U XapaKTEPH30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEeMaTHUYECKUX OOBEKTOB, MOHSATHM,
OTHOLICHUH MEXIYy MOHATHAMHU, (GOPMYIMPOBaTh ONPEAETCHUS IOHATHH, yCTaHAaBIUBATb
CYLIECTBEHHbIM MPU3HAK KJIACCU(HUKALMN, OCHOBAHUS IJI1 000OLICHNS U CPAaBHEHHUS, KPUTEPHH
IIPOBOJMMOTO aHAJIN3A,;

BOCIIPUHUMATh, (OpMyIHpOBaTh U MNPeoOpa3oBBIBATH CYXXICHUSA: YTBEPAUTENbHBIC U
OTpHLIATENbHbIC, EANHUYHBIE, YACTHBIC U 00IIUE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUUs B (aKTax, JaHHBIX,
H36HIOII6HI/I$IX " YTBCPXKACHHUAX, NpCIjlaraTb KpUTCpUU IJId BBIABJICHUSA 33KOHOMCpHOCTeI71 u
IIPOTUBOPEYML;

ACJIaTb BBIBOABI C HMCIIOJB30BAHUCM 3aKOHOB JIOTUKH, JACAYKTHBHBIX W MWHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIOUEeHHUH 10 aHAJIOTHH;

pa3duparh JOKa3aTeNbCTBA MAaTEMAaTHUECKMX YTBEpXKACHWH (IpsMble W OT MPOTHUBHOTO),
MPOBOJUTH CAMOCTOSTEIHHO HECTIOXKHBIE JOKA3aTeNIbCTBA MATEMAaTHUECKUX (DAKTOB, BEICTPAUBATh
apryMEeHTalMi0, NPUBOAUTH MPHUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
paccyXaeHus;

BEIOMpaTh CIOCcO0 permreHus: y4eOHOHM 3amaun (CpaBHHMBAaTh HECKOJIBKO BApHUAHTOB pPEIICHUS,
BBIOMpATh HanOoJIee MOAXOAIIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICTIEHHBIX KPUTEPUEB).

Ba3oBblIe HcclieoBaTe/IbCKHe JeHCTBHA

UCIIOJIb30BaTh BOIPOCHl KaK HMCCIEAOBATENLCKMI HWHCTPYMEHT NO3HAaHUS, (OPMYIHPOBATH
BOIPOCHI, GUKCUPYIOIIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTENEHO YCTaHABINBATH HICKOMOE 1
JaHHOE, (POPMHUPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

HPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOXKHBIA 3KCIEPHUMEHT, HEOOJbIIOEe
UCCIIEIOBAHNE TI0 YCTAHOBJICHUIO OCOOGHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEN
00BEKTOB MEXIY COOOM;

caMoCTOsITeNbHO (opMynHpoBaTh 00OOIIEHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJIFO/IEHNSI, HCCIICIOBAHMS, OIIEHUBATD JIOCTOBEPHOCTD MOJyUYSHHBIX PE3YJIBTATOB, BHIBOJOB U
00001IeHNI;

IIPOrHO3UpPOBATh BO3MOXXHOC PA3BHUTHUC IMPOLECCA, a TAKXKE BBIABUIATH IMPEAIOIONKEHUA O €TO0
PasBUTHH B HOBBIX YCJIOBHSIX.

Padora ¢ nndopmanueii:

BBIABIISITH HEJIOCTATOYHOCTH M H30BITOYHOCTH HMH(OpMAIMM, NAaHHBIX, HEOOXOAUMBIX ISt
pEILICHUs 334a4H;

BBIOMPATh, aHATU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO Pa3THYHBIX
BUJIOB U (hOpM TIpEICTaBIICHIS;

BBIOUpaTH (hOpMy MpecTaBlIeHns] HHOOPMAIUK U WILTIOCTPUPOBATH PElIaeMble 3a]]a91 CXeMaMH,
JuarpaMmMaMu, HHON TpaduKoi 1 MX KOMOMHAIIUSAMU;

OIICHWBATh HAAEKHOCTh HMHPOpPMAIMHM 110 KPUTEPHUSM, MPEIIOKCHHBIM YYHUTEIeM WM
c(hOpMyIHPOBAaHHBIM CAaMOCTOSITEIBHO.

KoMMyHHKaTHBHBIC yHUBepCAJIbHBIE y4eOHbIe JeliCTBUSA:

BOCIIpUHUMATDH U (bOpMyHI/IpOBaTB CYKACHHA B COOTBCTCTBUU C YCJIOBUSAMHU U LCIIAMU O6IJ_ICHI/I$I,
SAICHO, TOYHO, 'PaAMOTHO BbIpAaKaTh CBOIO TOUKY 3PCHUA B YCTHBIX U TIMCbMCHHBIX TCKCTAX, 1aBaTh
MOACHCHUS 1TO X0y pCHICHUA 3a/la4i, KOMMCHTHUPOBATH HOJ'Iy‘leHHBIfI PE3yIabTAaT;



e B X0Je 00Cy>KAEHUs 3a7]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMON TeMbl, IPOOIIEMBI, peliacMoi
3aJa4u, BBICKAa3bIBaTh MJIEH, HALICJICHHbIE HA TOMCK PEIEHMs, COIIOCTABIATh CBOM CYXKAEHUS C
CYXACHISMH IPYI'HX yYacTHHKOB AMAOra, oOHapyKMBaTh pa3iIWdve M CXOJCTBO MO3ULHMH, B
KOPPEKTHOMH (opme HopMynupoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,;

® [IPEICTABIATH PE3YNbTaTbl PEIICHUA 3aJadyd, O3KCIIEPUMEHTA, MWCCICAOBAaHMSA, IPOEKTa,
CaMOCTOSITETIbHO BEIOMpaTh (hOpMaT BBICTYIUICHHS C YYETOM 33434 PE3EHTALUU U OCOOEHHOCTEN
ayJUTOpUH;

e [IOHMMAaTb U HCIOJIb30BATh IPEUMYILECTBA KOMaHIHON U MHAUBHLy aJIbHOM pabOThI IIPU PEIICHUH
y4eOHBIX MaTeMaTHUECKUX 3a/1aY;

® PUHUMATH 1IeTIb COBMECTHOH AEATENbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOM padoTEhI,
pacmpenensTb BHUABl pabOT, JOTOBapUBATHCS, OOCYKAATh MPOLECC W Pe3yabTaT padoThl,
000011aTh MHEHHUS HECKOIBKHX JTIOEH;

®  y4acTBOBAaTh B IPYMHIIOBBIX (hopMax paboThl (00CYxKAeHHsI, 0OMEH MHEHHSIMH, MO3TOBBIE I TYPMBI
U Jpyrue), BHIIOJHATH CBOIO YacTb PabOThl U KOOPAMHUPOBATH CBOM ACWCTBHUS C APYTUMH
YIeHaMH KOMAaHJbl, OLICHMBAaTh KAadyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT IO KPUTEPUSIM,
c(hOopMyNnHPOBaHHBIM YYaCTHUKAMH B3aUMOJECHCTBUSL.

PerynsiTuBHbIe YHHBepcabHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:
®  CaMOCTOATENIFHO COCTABIATH IUIAH, AITOPHTM pEIIeHHs 3aJadyd (MM €ro 4acTh), BHIOUpAThH
Croco0 pemieHusT ¢ y4ETOM HUMEIOIIUXCS PECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBAThH BAPHAHTHI pelICHUH ¢ y4€TOM HOBOH MH(OpMAaIUH.
CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:
e BHaJeTh crocobaMu CaMONPOBEPKH, CAMOKOHTPOJIS Tpollecca M pPe3ysibTara peHIeHUs
MaTeMaTHYECKON 3aJaun;
® TPEIBUAETH TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPHU PEIIEHUH 33141, BHOCUTH KOPPEKTHUBHI
B JEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENBLCTB, HAWICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
®  OIICHUBATbh COOTBETCTBHE PE3YNbTaTa IESTEIBHOCTH TIOCTABICHHOM LENU U YCIOBUSAM, OOBSICHATD
OPUYMHBl JTOCTMXKEHHMSI MM HENOCTW)KEHHs 1IeJM, HAXOAWTh OWIMOKYy, JaBaTh OLECHKY
nproOPEeTEHHOMY OIBITY.

HPEJIMETHBIE PE3YJIBTATBI

K kon1y 00ydeHus B 5 kj1acce 00yJarONIUiiCs MOIYIHUT CIEAYIONINE ITPEIMETHBIE PEe3YIIbTATHI:

Yucaa v BLIYHCIEHUS

IlonuMaTth W TpPaBUIBHO YMOTPEONSATH TEPMUHBI, CBS3aHHBIE C HATYPAJIbHBIMHA YHCIAMH,
OOBIKHOBEHHBIMH U JICCATUIHBIMU JIPOOSIMH.

CpaBHUBaTh W YIOPSIOYMBATH HATypalbHBIC YHCJIA, CPAaBHUBATh B MPOCTEHIIMX CITy4asx
OOBIKHOBEHHBIE IPOOH, TECATUIHBIC TPOOH.

COOTHOCHTh TOYKY Ha KOOPDAWHATHOW (YMCIOBOW) MPSIMOM C COOTBETCTBYIOIIMM €W YUCIOM U
M300pakaTh HATYpaJIbHBIC YHCIa TOYKAMU Ha KOOPIUHATHOHN (YMCIOBOMN) MPSMOH.

BrimonHsaTh apudMeTHUECKUE IEHCTBHSI C HATYPaTbHBIMH YHCIAMU, C OOBIKHOBEHHBIMU JIPOOSMH B
MPOCTEHIINX CITydasX.

BrimonmHsATE MPOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUH.

OKpyTJIsITh HATYpaJIbHBIC YHCTIA.

Pemrenne TeKCTOBBIX 3a1a4

Pemars TekcToBhIC 3amaun apu(METHYESCKMM CIIOCOOOM W C MOMOIIBK OPTaHU30BAHHOTO
KOHEYHOTO 1epedopa BCeX BO3MOKHBIX BApPHUAHTOB.

Pemars 3amaum, comepkaliue 3aBUCUMOCTH, CBS3BIBAIOINNE BEIWYUHBI. CKOPOCTh, BPEMS,
paccTosiHue, 1eHa, KOJTUIECTBO, CTOUMOCTb.



Hcmonb30BaTh KPaTKKUE 3allUCH, CXEMBbI, TAOIUIbI, 0003HAYCHMSI IIPH PEILICHUH 3a/1a4.

Tlonb30BaTbCsi OCHOBHBIMH €IMHMIIAMHA M3MEPEHMsI: I1I€HbI, MAacChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTHU, BBIPAXKATh OJTHU €IUHUIIBI BEIUYUHBI Yepe3 IpyTue.

W3Bnekars, aHAIM3UPOBATH, OIICHUBATEH MH(OPMAITUIO, TIPEJICTABICHHYO B TaOJIHIIe, HA CTOJI0YATON
JiarpaMme, HHTEPIPEeTUPOBATh MPECTaBICHHbIC JaHHBIE, UCTIOIB30BATh JAHHBIC MTPU PELICHUU 3a71a4.

Harnsaanas reomerpus

[Tonb30BaTHCS FTEOMETPUUECKUMU OHATUSAMHU: TOUKA, IPSIMast, OTPE30K, Iy, yTroJl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KPYT.

[lpuBoguTh mNpUMEpPhl OOBEKTOB OKPYXKAIOMIETO MHUpPa, HWMEIOMHMX (OPMY H3YYCHHBIX
TEOMETPHUYECKUX QUTyp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMH: BEpPIUINHA, CTOPOHA, C MHOTOYTOJIbHUKAMMU:
yroJ, BEpIINHA, CTOPOHA, AUATOHANb, C OKPYKHOCTBIO: PaJInyC, TUAMETP, LICHTP.

N300paxkaTh M3y4YEeHHBIC T'€OMETpPUYECKHE (QUIyphbl HAa HEJIMHOBAHHONW M KJeT4YaToil Oymare ¢
MTOMOIIBIO IUPKYJIIS U THHEHKH.

Haxonuth MIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C IOMOIIBI0 JIMHEHWKH, CTPOHUTH
OTPE3KHU 33JIaHHOM IITUHBL, CTPOUTH OKPYKHOCTH 3aJJAHHOTO pajuyca.

Hcnonp30oBaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHMKA, KBajpaTa Il HUX IOCTPOCHUS,
BBIYHCIICHUS TIJIOMIATU U TIEpUMETpa.

BbuuciasaTe mepuMeTp W IUIONIA[AL KBajpara, MPSIMOYrOJbHUKA, (UIYP, COCTABICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHCIIe (DUTYp, H300paKEHHBIX HA KJIeTYaTol Oymare.

[Tonp30BaTHCS OCHOBHBIMH METPHUECKUMH EAMHHUIIAMH U3MEPEHUs NJIUHBI, IUIOIIAIN; BRIPAXKaTh
OJIHH €TMHUIIBI BEIMYUHBI Yepe3 APyTHE.

PacrioznaBate mapamnenenunen, Ky0, WCIOIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpO, TPaHb,
W3MEpEeHHs, HaXOAUTh U3MEPEHNUs apaJuIeenurieaa, Kyoa.

Brruncnsate 00p€M KyOa, mapaiienenure/a o 3aJaHHbIM U3MEPEHHSM, TTOJb30BaThCsl €TMHUIIAMHA
u3MepeHus 00bEMa.

Pemiate Heca0XKHBIE 331a4M HA U3MEPEHUE T'€OMETPUUECKUX BETUUYHH B MPAKTHYECKUX CUTYalLIHSIX.

K kon1y 00y4deHus B 6 kjacce 00yJarONIUiiCs MOIYIHUT CIEAYIONINE ITPEIMETHBIE Pe3YIIbTAThI:

Yuciaa v BbIYHCIEHUS

3HATh ¥ MMOHUMATh TEPMUHBI, CBSI3aHHBIE C Pa3IMYHBIMHA BUAAMH YHCEI U CIIOCO0AMH WX 3aIlHCH,
MEPEXOIUTH (E€CIIH ITO BO3MOXKHO) OT OJTHOW (hOPMBI 3aIACH YNCIIA K JPYTOH.

CpaBHUBaTh M YIOPSAJOYUBATH IIEIbIC YHCIIA, OOBIKHOBEHHBIE U JCCATUYHBIE APOOH, CPAaBHUBATH
YyycIa OJHOTO U Pa3HbIX 3HAKOB.

BrimonmHsATh, codeTas YCTHBIE U TNHCHMEHHBIE TPHUEMBI, apudmeTndecKkue IeiCTBHS C
HATYpaJIbHBIMH H IIETBIMUA YUCIIAaMU, OOBIKHOBEHHBIMU W JECATHYHBIMU JPOOSIMH, TTOJIOXKHUTEITHHBIMH U
OTpULIATEIBLHBIMU YUCIAMH.

BriuucasaTe 3HauY€HMSI YHUCIOBBIX BBIPa)KEHUM, BBIMOJHATh NPUKUIKY U OLEHKY pe3yJbTara
BBIYMCIICHHUH, BBITIOIHATH MPE0Opa30BaHMs YHCIOBBIX BHIPAXKCHUH Ha OCHOBE CBOMCTB apU()METUIECKHIX
JICUCTBUH.

COOTHOCHTh TOYKY Ha KOOPJMHATHOM IMPSMOW C COOTBETCTBYIOIIMM €H YHCIOM W U300pakaTh
yyciaa TOYKaMU Ha KOOPJAUHATHOU MPsIMOil, HAXOAUTh MOAYJIb YHCTIA.

COOTHOCHTP TOYKH B IPSIMOYTOIHHOM CHCTEME KOOPIUHAT C KOOPAMHATAMHE dTOH TOYKH.

OKpyYIJISITh LENbIC YUCIIA U ICCATUUHBIC APOOU, HAXOIUTh MPUOIMKEHUS YUCEI.

YucioBble U OYKBEeHHbIE BbIPaKEeHUs

ITornMaTe ¥ ynoTpeOsiTh TEPMHUHBI, CBS3aHHBIC C 3aHCHI0 CTCTICHH YMCIIA, HAXOAUTh KBAApaT U
Ky0 YuClia, BBIYUCIIATH 3HAUCHHUS YUCIIOBBIX BBIPAKECHUH, COIEPIKAIIMX CTCIICHH.

Ilonp30BaThCsd TIpU3HAKAMH JCIMMOCTH, pacKIaAbplBaTh HATypajdbHBIC YHCIIA Ha MPOCTHIE
MHOYXHUTEIIH.

ITonp30BaThCA MacITabOM, COCTABIIAT MTPOTIOPIIMH W OTHOIIICHUSI.



Ucmnone3oBaTe OykBbI is 000O3HAYEHWs HYHCEN MPH 3allMCH MAaTEMaTHYECKHUX BBIPAKEHHM,
COCTaBISTh OyKBEHHBbIE BBIpAKEHUS U (POpPMyNbI, HAXOAWTHb 3HAYEHHWS OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBIISIS] HEOOXOIMMBIE TTOICTAHOBKH U IPE0Opa30BaHusl.

Haxonuth Hen3BeCTHBI KOMIIOHEHT paBEeHCTBA.

Penrenue TeKCTOBBIX 33124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 32,1241 apUPMETHIECKUM CITOCOOOM.

Pewats 3amauu, CBA3aHHBIE C OTHOLIEHUEM, IIPONOPLIMOHAIBHOCTBIO BEIUYMH, ITPOLICHTAMH,
pelarb Tpy OCHOBHBIE 3a/1a4i Ha APOOH U MPOLCHTHI.

Pewats 3amauum, conepikamue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIUYMHBL. CKOPOCTb, BpeMs,
paccrosiHue, LieHa, KOJIUYECTBO, CTOMMOCTh, MPOU3BOIUTEIBHOCTh, BpeMs, 00bEM pabOoThl, UCTIONB3YS
apudMeTHYECKHE JCHCTBYSL, OLICHKY, IPUKHUJIKY, II0JIb30BATHCS €AMHUIIAMH U3MEPEHHS COOTBETCTBYIOIINX
BEJIMYUH.

CocrtaBisiTh OyKBEHHBIE BHIPKEHHS MO YCIOBUIO 3a/1a4H.

W3pnexats HHPpOpMAIIHIO, TPEICTABICHHYO B TA0JIMIAX, HA IUHEHHOHN, CTOJIOUATON WM KPYTOBOH
JMarpaMmax, UHTEPIPETUPOBATH IIPEACTABIICHHBIE TaHHbIE, UCIIOIb30BATh AAHHBIC IIPYU PELICHUM 3a4a4.

[IpencrarnsaTh HHPOPMAIIMIO C TOMOIIBIO TA0JIUII, TUHSHHOMN M CTOJI0YATON AUarpamm.

Harasignas reomerpus

[MpuBomuTh TpUMEpPBl OOBEKTOB OKPYXKAIOIIEro MHUpa, HMEIOMUX (GOpMY H3YYEHHBIX
reOMETPHUYECKHX TUIOCKUX M MMPOCTPAHCTBEHHBIX (PUTYD, TPUMEPHI PaBHBIX U CHMMETPHYHBIX (QUTYP.

N300paxath ¢ MOMOIIBIO IIUPKYJIS, THHEHKHU, TPAHCTIOPTHPA HAa HETMHOBAHHOM U KlleTuaTol Oymare
W3yUYCHHBIE TUIOCKHE TeOMeTpruiecKre (GUrypbl 1 KOHQUTYpai, CAMMETPHUYHBIE (PUTYPEI.

[Tonp30BaThCSl TEOMETPUYECKUMH TOHSTHUSIMHU: PaBEHCTBO (HUTYp, CHMMETPHs, HCIIOJIL30BaTh
TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUE: OCh CHMMETPHUH, LICHTP CUMMETPUH.

Haxonuth BeNMYMHBI YITIOB M3MEPEHUEM C MOMOLIBIO TPAHCHOPTUPA, CTPOUTH YIJIbl 3aJaHHOMN
BEJIMYUHBI, MOJB30BATHCS NMPU PEHICHUM 3aJady T'padyCHOHM MepoH YIJIOB, paclo3HaBaTh HAa 4YepTexax
OCTpBIH, NPAMOH, pa3BEPHYTHIM U TYHOU YTJIIbL.

BpiuucasaTe JUIMHY JTOMAaHOW, MEPUMETP MHOTOYTOJIBHUKA, MOJIb30BAaThCS €AMHHULIAMH U3MEPEHUS
JUTUHBIL, BEIPAXKaTh OJHU €OUHUIIBI U3MEPEHUS JUIMHBI Uepe3 IpYyTrHe.

Haxonutb, ucnoinb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXIY IBYMS TOUKAMH, OT TOUKHU
JI0 MIPSAMOM, AJIMHY IyTH Ha KBaJPATHOU CETKE.

BrruucnsaTtes muomans Guryp, COCTaBISHHBIX U3 MPSMOYTOJBHUKOB, UCTIOJIH30BaTh pa3OHUeHNEe Ha
MPSIMOYTOIIEHUKY, HA paBHBIE (PUTYPBI, JOCTpaWBaHKUE 10 MPSIMOYTOJIbHUKA, TIOJIH30BATHCS OCHOBHBIMHU
€IMHULAMHU U3MEPEHUS TUIOLAAH, BEIPAXKATh OJHU €IUHULBI U3MEPEHHUS IUTOIIAIN Yepe3 Ipyrue.

PacrioznaBath Ha MOJENAX W M300pPaKEHUAX MHUPAMUTY, KOHYC, UWIHHJID, HCIIONIH30BAThH
TEPMHHOJIOTHIO: BEPIIHHA, peOpo, TpaHb, OCHOBaHHUE, pa3BEPTKA.

U3o0paskaTh Ha KJIeTYaTON Oymare npsIMOYTOJIbHBIN NapaieNenuIieI.

Boauciate 00bEM  MPSMOYTOJIBHOTO —TapajuleNnenunena, Ky0Oa, IOJb30BaThCSl OCHOBHBIMH
eAMHUIIAMU U3MEPEHHUs1 00bEMa;

Pemate HecnoxHbIE 3a7auM Ha HAXOXKACHHE TIEOMETPUUYECKHX BEIUYMH B IPAKTUYECKHX
CUTyaLUsX.



TEMATHYECKOE IIVIAHUPOBAHUE

5 KIIACC
HanmenoBanue pasaena KonmuectBo OcHoBHOE OCHOBHBIE BHJIBI ACATEIEHOCTH 00YYarOIIUXCS
(TemMsI) Kypca 4acoB COZlepIKaHue
HartypanbHbie uncna. [leiicTBus ¢ 43 Hecaruunas cucrema YuraTthb, 3alIMCHIBATH, CPABHUBATH HATypAJIbHBIC YUCIIA; MPeAIaraTh 1

HaTypaJlbHbBIMHA YHUCJIaMU

cyuciieHus. Psan
HaTypaJIbHBIX YHCEN.
HatypanbHslii psin.
Yucno 0.

HartypanbeHble yncna Ha
KOOPJAMHATHOM NPsSIMOM.
CpaBHeHHe, OKpyTJIeHHE
HaTypaJIbHBIX YHCEN.
Apudmernyeckue
IEUCTBUA C
HaTypaJIbHBIMU YUCIIAMH.
CBolicTBa HyJIs IpH
CIIO’KEHUH U YMHOXKEHUH,
CBOICTBa €IMHULIBI IPU
YMHOXEHHH.

00cyxk1aTh croco0bl ynopsaounsanus uucel. M3o0paxaTh KOOpIUHATHYIO
IpsMYI0, 0TMeYaTh YHCcIIa TOYKAMH Ha KOOPIWHATHOMN NPSMON, HAXOAUTh
KOOpPJUHATHI TOUKH.

HccnenoBath CBOMCTBA HATYpalbHOIO psiga, ynucen 0 u 1 mpu ciokeHuu u
YMHOXEHHH.

Hcnonb30BaTh NPaBUJIO OKPYTIIEHUS HATYPAIBHBIX YUCEN. BINOJIHATH
apudmeTnyecKue AeiiCTBUS C HATYPaJIbHBIMU YHUCIAMHU, BBIYMCIATHD 3HAUECHUS
YHCJIOBBIX BBIPAXKEHUH CO CKOOKaMH U 0e3 CKOOOK.

3anuceIBaTH NPOU3BEICHNE B BUE CTCIIEHH, YUTATh CTEIIEHH, HCIIOJIb30BATh
TePMHHOJIOTHI0 (OCHOBaHME, T0KA3aTeNb), BBIYUCAATH 3HAYEHHs CTCIICHEH.
BBINOJTHATHE NPUKHUIKY M OLEHKY 3HAYECHUI YHMCIIOBBIX BBIPDAKECHUH,
NnpeaIaraTbe H NPUMEHATH NPUEMBI IIPOBEPKH BBIYNCICHUIA.

IlepemecTurensHoE 1
COYETATEILHOE CBOMCTBA
CJIOKEHUS U YMHOKEHUS,
pacrpenenuTenbHoe
CBOMCTBO YMHOXEHMUSI.
Henutenu u KkpaTHbIe
YHUCIIa, Pa3I0KEHUE YKCIia
Ha MHOXHUTEHU. Jlenenne ¢
octarkoM. [IpocTteie u
COCTaBHBIC YUCIIA.
IIpu3Haku AETMMOCTH Ha
2,5,10,3,9.

Hcnonb3oBaTh NP BHIYUCIEHUAX TEPEMECTUTENEHOE U COYETATENbHOE
CBOICTBA CIIOKEHHS U YMHOKEHUS, paclpeAeTUTeIbHOEe CBOMCTBO YMHOKEHUS;
(popmympoBaTH U NPUMEHATH MPaBUJIA TPEOOPAZOBAHMS YHCIOBBIX
BBIP2KEHHUI HAa OCHOBE CBOMCTB apudMeTnuecKkux Aeiicteuii. UcesienoBarb
YHCIIOBBIE 3aKOHOMEPHOCTH, BBIABUIaTh U 000CHOBBIBATH FHIIOTE3bI,
(opmympoBaTh 00001IeHUA M BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHOTO
rccienopanng. @opMyIUpPOBaTh oNpeaeaeHUs] JeUTeNs U KPaTHOTO,
HA3bIBATh JIEIUTENN U KPATHBIE YHCIIA; PACMO3HABATD MPOCTHIE U COCTAaBHBIC
ymcina; (popMyJHPOBATH U NPUMEHATH MPU3HAKM IEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM Pa3JIOKEHUS YNCIA Ha IIPOCThIE MHOKUTENIN; HAX0AUTh
OCTaTKH OT ACIICHUS U HETIOJTHOE YacTHOE.

12




CremneHb ¢ HaTypaTbHBIM
nokazareyieM. YucioBsie
BBIPAYKECHHUS; TTOPSIOK
nevictBuil. Pemenue
TEKCTOBBIX 3a/1a4 Ha BCE
apupMeTHICCKIe
JICUCTBUS, HA JIBIDKCHUE U
IOKYIIKU

Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BBICKA3BIBAHUS O HATYPAJIbHBIX YUCIAX,
NPUBOAUTH NPUMEPbI U KOHTPIIPUMEPHL, CTPOUTH BHICKA3BIBAHMSA U OTPULIAHUS
BBICKA3bIBaHUI O CBOMCTBAxX HaTypaybHbIX yucen. Konerpyuposarn
MaTeMaTH4YeCKUe MPeIJI0KeHUsI C MTOMOIIBIO CBI30K «I, «HIIN», «ECIH. ..,
TO...». PeliaTh TEKCTOBBIE 3a/1a4N apUPMETHIECKUM CITIOCOOOM, UCMOJIb30BAThH
3aBHCHMOCTH MEX]Ty BEJIMUMHAMH (CKOPOCTh, BPEMs, PACCTOSHHE; 1IeHa,
KOJIMYECTBO, CTOMMOCTD U JIp.): aHAJIU3UPOBATH U OCMBICIUBATH TEKCT 3a7a4u,
nepegopMyINpPoOBATH yCIOBHE, U3BJIEKATh HEOOXOIUMBIC JaHHBIE,
YCTAHABJIMBATDH 3aBUCUMOCTH MEXKIy BEIMYNHAMHU, CTPOUTD JIOTHUECKYIO
LETIOYKY pacCyKJACHUM.

MopenupoBaTh X0 peIeHuUs 33a9H C IIOMOIIBIO PUCYHKA, CXEMBI, TAOIHUIIBL.
IIpuBoaUTH, pa30MpPaTh, OLEHMBATHL PA3TMYHLIC PEIICHUS, 3aITUCH PEILICHUN
TEKCTOBBIX 33/1a4.

Kpurnuyecku oueHUBaTh MOIYYEHHBIA PE3YNIbTAT, OCYLECTBJSITh CAMOKOHTPOIIb
MIPOBEPSS OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTH OIIUOKH.

Pematp 3a1a4u ¢ TOMOIIIBIO TTepedopa BCeX BO3MOXKHBIX BAPHAHTOB.
3HAKOMHTBLCH ¢ HCTOPHEI pa3BUTHS apU(DMETHKHY.

Harnsgnas reomerpus.

JInHuy Ha MIIOCKOCTHU

12

Touka, ipsiMasi, OTPE3OK,
Ty4.

Jlomanas.

Wzmepenue 1yimHbI
OTpe3Ka, METPUUECKHE
€AMHHULBI U3MEPEHMS
IuHBL. OKPY>KHOCTH U
Kkpyr. IlpakTnyeckas
pabora

«Iloctpoenue y3opa u3
OKPYKHOCTE». YTOII.
[Ipsimoit, ocTpblil, Tynol u
Ppa3BEPHYTHIN yTJIbI.
N3mepenue yrios.
IIpakTryeckast padorta
«ITocTpoenue

Pacno3zHaBaTh Ha yepTekax, pUCYHKAX, OMUCHIBATD, UCTIOIb3Ys
TEPMMHOJIOTHIO, U M300PaKaTh C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY,
MIPAMYI0, OTPE30K, JIyY, YTOJI, JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NpUBOAUTH NPUMeEPBI 00BEKTOB PEATBHOTO MUPA, UMEIOIIUX
(dhopMy M3y4eHHBIX (DUTYD, OLIEHUBATDH UX JIMHEHHEBIE Pa3MephI.

Hcnonb3oBaTh THHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI IS IOCTPOSHUS U
HM3MEpEHMS: M3MEPATH JUIMHY OTPE3Ka, BEIUUYHHY YITa; CTPOMTH OTPE3OK
3aJIaHHOW JJINHBI, YTOJ1, 33JaHHON BEJIMYMHBI; OTKJIAABIBATH LIUPKYJIEM
paBHBIE OTPE3KH, CTPOUTH OKPY>KHOCTB 3aJJaHHOTO paguyca. M3o0pakaTh
KOH(UTYpaIryy reOMETPUUECKUX QUTYP U3 OTPE3KOB, OKPYKHOCTEH, UX

yacTeil Ha HeNMHOBAHHOMW U KJIETYaTo Oymare; mpeasiarathb, ONMCHIBATH U
00CcyKIaTh CI0CO0bI, AITOPUTMBI TOCTPOEHUS.

Pacno3HaBaTh U H300paxkaTh Ha HEIMHOBAHHOM M KJIETYATOW Oymare mpsMoi,

OCTPBIN, TYTIOH, pa3BEPHYTHIN YTIIibl; CPABHUBATDH YTJIbI.
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YTJI0B»

BuIuucasTh JTUHBI OTPE3KOB, IOMAHBIX.

I[MoHUMATH U HCMOJIL30BATH MPH PENIEHUH 32124 3aBUCHMOCTH MKy
eIMHUIIAMH METPUIECKOM CHCTEMBI Mep; 3HAKOMMTBCSI C HEMETPHUYECKIUMU
CHCTEMaMH Mep; BBIPAMKATH JUTUHY B PA3INYHBIX CTUHUAAX H3MEPCHHSI.
HccnenoBath GUrypsl M KOHDUTYpAAH, UCTIONB3YS TUGPOBBIE PeCypChl

OOBIKHOBEHHBIC TPOOH

48

Hpo6s. [IpaBunsHBIE 1
HEMpaBIWILHBIE APOOH.

OCHOBHOE CBOHCTBO JpOOH.

CpasHenune apobeit.
Cno)xeHre U BEIYUTAHHE
OOBIKHOBEHHBIX Jpo0eii.
CMmemanHas Apo0b.
YMHOXXEHHUE U JIeJICHNUE
OOBIKHOBEHHBIX JIPOOEH;
B3aMMHOOOPATHEIE IPOOH.
Pemienue TekCTOBBIX 3a1a4,
coJiepKaIux apoou.
OCHOBHBIE 3a7]a4H Ha
npobu. [lpumenenne OykB
JUTSL 3aTACH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIpETIOKEHUM

MoaeanpoBaTth B TpadIecKoii, IpeaMeTHOH GopMe, ¢ IMTOMOIIBIO
KOMIIBIOTEPA TIOHSTHS U CBOWCTBA, CBSI3aHHBIE C OOBIKHOBEHHOH JPOOBIO.
YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBCHHBIE IPOOH, MpeaJiaraTh,
000CHOBBIBATH U 00CYKIaTh COCOOBI YITOPSJOUYUBAHUS TPOOECH.
H300paxkaTs 0OBIKHOBEHHBIC IPOOH TOYKAMH Ha KOOPIAMHATHOM MPSIMOIA;
HCII0/Ib30BATh KOOPIUHATHYIO IPSAMYIO AJISI CPaBHEHHSI Apo0eii.

D opMyJIMPOBATh, 3ANIUCHIBATH ¢ IOMOIIBIO OYKB OCHOBHOE CBOWCTBO
O0OBIKHOBEHHOW IpOOH; HCMOJIL30BATh OCHOBHOE CBOWCTBO APOOH st
COKpaleHus ApoOeil u npuBeaeHus ApoOoK K HOBOMY 3HAMEHATEIO.
[peacraBasiTe cMeIaHHYIO APOOH B BUJEC HEMPABUIBHOMN U BBIACIATH LETYIO
4acTh YMCIIA U3 HENPAaBUWIBLHOM 1poOu. BeINoIHATHL apudpmeTuyeckue
neficTBUSA ¢ OOBIKHOBEHHBIMH JPOOSMU; MPUMEHSATH CBOICTBA
apu(METHIECKUX JISHCTBUM JJIsl pAllIOHATIM3AINN BHIYHCICHHH.
BbInoaHATH NPUKUAKY U OLEHKY PE3yJibTaTa BIYUCICHU; peaiaraTb u
NPUMEHATHh NpUéMbI PoBepKH BeiuucicHu. [IpoBoauTh Hcc/Ie10BaAHUA
CBOWCTB Ipo0eii, onmupasch Ha YUCIOBbIE SKCIEPUMEHTHI (B TOM YHCIE C
MTOMOILIBIO KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIC U JIOXKHBIEC BBICKA3bIBAHUS O OpOOSX, IPUBOIUTH
NpUMepbl 1 KOHTPIPUMEPEL, CTPOUTH BBICKA3BIBAHUSA 1 OTPHUIIAHUSA
BBICKA3bIBAaHUI.

PemiaTh TekcTOBBIE 3a7aul, COACpIKaIINe IPOOHBIE JaHHbIE, U 3a/1a41 Ha
HaXO0X/IEHUE YacTH LIEJO0T0 H LEJIO0T0 0 €ro YacTH; BHIABJATH HX CXOACTBA U
pasn4us.

MoaeanpoBaTh X0 PEIICHIS 3aa9H C TTOMOIILI0 PUCYHKA, CXEMBI, TAOJIHIIHI.

I[puBoanTh, pa3déupaTh, OLIEHUBATH PA3IUYHBIC PEIICHHS, 3AITHCH PEIICHUN

TCKCTOBBIX 3aJ1a4.
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KpuTHyecku olleHUBATH MOJTYYCHHBIN PE3yNIbTaT, OCYIICCTBIATh
CaMOKOHTPOJIb, IPOBEPSS OTBET Ha COOTBETCTBHUE YCIIOBHIO, HAXOAUTH
omuOKY. 3HAKOMHUTBCA C HCTOPHeEl Pa3BUTHSA apUDMETHKH

Harnsinnas reometpust. 10 OnucpiBaTh, HCNOJIL3YSl TEPMUHOJIOTHIO, H300PAKATh C IIOMOIIBIO
MHOTOYTOJIbHUKH 4epTEKHBIX HHCTPYMEHTOB U OT PYKH, MOZEIUPOBATh U3 OyMaru
MHOT'OYTOJIbHUKH.
IIpuBoANTL NpUMeEPBbI 00BEKTOB PEAILHOTO MUPA, UMEIOIINX (HopMy
MHOT'OYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaApaTa, TPEYrOJIbHUKA, OLeHUBATh UX
JMHEHHBIC pa3Mephl. BIYMCISTH: IEpUMETP TPEYTOIbHHUKA, IPSIMOYTOJIbHUKA,
MHOTrOyTroJIbHUKH. MHOTOYTOJIbHHKA; TJIOLIa/lb IPSIMOYTOJIbHIKA, KBaapaTa. M300paxkaTs
UeThIpEXYTrOIbHUK, OCTpPOYTOJIbHBIE, TPSIMOYTOJIbHBIE U TYNOYTOJIbHBIE TPEYT OJIbHUKH.
HPAMOYTOJIEHUK, KBApaT.  |CtpouTh Ha HETMHOBAHHOW U KJIETUYATON OyMare KBaJpar U MPsIMOYTOJIBHUK C
IlpaxTiieckas pabora 3aJaHHBIMU JJIMHAMH CTOPOH.
«IToctpoenue . n
HccienoBath cBoiicTBa NpsSMOYTOJIbHHUKA, KBaApaTa IyTEM SKCIIEPUMEHTA,
MPSMOYTOJIbHUKA C .
HaOJr0IeHNsI, U3MEPEHHS, MOICIIMPOBAHMS; CPAaBHUBATh CBOMCTBA KBaapaTa U
3aJJaHHBIMU CTOPOHaMH Ha K
HEMHOBAHHOM Gymarey,  [PAMOYTONbHUKa. KOHCTPYHpOBATE MaTeMATHYECKHE MPEIOKERNs C
Tpeyrombuuk. [lnomap u  NOMOLIBIO CBA30K «HEKOTOPEIHY, «11000i1». PacnosHaBaTh HCTUHHBIE U
IepUMETp IPAMOYTOJIbHUKa TOKHBIC BBICKA3BIBAHHSA O MHOTOYIOJIbHUKAX, IPUBOAMTE NPUMEPHI 1
W MHOTOYTOJIbHUKOB, KOHTPIPUMEDBL.
COCTaBJICHHBIX U3 HccnenoBaTh 3aBUCHMOCTB IIIOMIAIM KBaJ[paTa OT JAJIMHBI €r0 CTOPOHEI.
HpAMOYTOJIbHUKOB, Hcnoab3oBaTh CBOMCTBA KBaIPATHOW CETKH JIJIsI TIOCTPOCHUS PUTYD; pa3duBaTh
CANHAIBI H3MCPEHHA MPSIMOYTOJIEHUK Ha KBaAPAaThl, TPEYTOILHUKHU; COCTABJIATH (DUTYPHI U3 KBAJPaTOB
womany. Hepumerp W IPSIMOYTOJIbHUKOB W HAXOJIUTh MX TUIONIA]h, Pa30uBaTh GUTYpHI HA
MHOTOYTOJIbHUKA
MPSIMOYTOJIBHUKY ¥ KBAAPaThl M HAXOIUTH UX IJIOLIA/Ib.
BbipakaTh BeTHUMHY IDIOMIAN B PA3IUYHBIX €IMHUIAX U3MEPEHHS
METPUYECKOW CUCTEMBI MEp, IOHMMATH U UCMOJIb30BaTh 3aBUCHMOCTH
MEX/1y METPUUECKUMH €IMHUIIAMH U3MEPEHMSI TIJIOLIA TN,
3HAKOMMTBLCH ¢ IPUMepPaMH IPUMeHEeHHUs IO IU U IEpUMETpPa B
MIPaKTUYECKUX CUTyanusax. Pemars 3aga4un U3 peanbHOH KU3HU, Mpeliaratb 1
00Cy’KIaTh pa3JIn4YHbIe COCOOBI PELICHMS 3314
Jlecaruunsie 1podu 38 Jecsatuunas 3anuch IpeacTaBasiTh AeCATHYHYIO IpOOb B BUIE€ OOBIKHOBEHHOH, YUTATH U

npob6eii. CpaBHeHHE

3allMCbIBATh, CPABHUBATD JICCATUYHBIC ,E[pO6I/I, npeajarartb,
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JMECATUIHBIX TPOOCH.
HenicTBust ¢

JECATHYHBIMU APOOSMHU.
OxpyriieHne IecATHIHBIX
IpoOeii.

Pemenue TekCcTOBBIX 3aj1a4,
COJIepIKAIIUX JIPOOH.
OCHOBHBIE 3aJ]a4H Ha
Ipobu

000CHOBBIBATH M 00CYKIaTh COCOOBI YITOPSIOYNBAHUS JECATHIHBIX
IPOOCiA.

H3o00paxkaTe gecaTHUHBIE TPOOK TOUKAMHU Ha KOOPIUHATHOH MPSIMOIA.
BuIsBASITH €X0ACTBA M PA3IUYMsI IPABUIT apU(PMETHICCKUX ACHCTBHMA C
HaTypajbHBIMU YUCJIAMH U IECSITUIHBIMH APOOSIMH, OOBSACHSITD UX.
Boinoausarpy apudmMeTryeckue AEHCTBUS C JECATUIHBIMU IPOOSIMHU;
BBINOJHSATH NPUKHIKY M OLeHKY pe3yJIbTaTa BEIYUCICHHH.

IIpumeHATH cBOIiCTBa apu(pMETHIECKHIX ASHCTBUIN JUIS pariMoOHATN3aIlNN
BBIYUCIICHUM.

IIpuMeHATH NPABUJIO OKPYIJIEHHS ECATHIHBIX apoOeii. [IpoBoanTh
HCCIe0BAHUS CBOHCTB AECATHYHBIX APOOEH, OMUPasCh Ha YUCIOBEIC
3KCIIEPUMEHTHI (B TOM YHCIIE C IIOMOIIBI0 KOMIbIOTEPA), BBIABHIATH
TUNOTE3bl U IPUBOJUTH MX 00OOCHOBAHHS.

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUSI O OpOOSX, MPUBOIUTH
NpUMepbI 1 KOHTPIPUMEPBI, CTPOUTH BbICKA3BIBAHMSA U OTPULIAHHS
BbICKa3bIBaHUH. PeliaTe TeKCTOBBIE 3a1a4H, coepKalie JpoOHbIC TaHHbIE, H
Ha HaXO0XICHHE YaCTH IIEJIOT0 U IIeJIOT0 0 €ro YacTH; BBISIBJIATH MX CX0/CTBA
U pa3Jandus.

MopaeaupoBaTh X011 pelieHHs 33a4H ¢ TIOMOIIBIO PUCYHKA, CXEMbl, TaOJIHLIBI.
IIpuBoanThb, pazdupaTh, OLlEeHUBATH PA3JINYHBIC PEILICHNS, 3aIIUCH PEILICHUN
TEKCTOBBIX 3aJa4. OHepHpOBaTB I[pO6HLIMI/I quciiaMiu B pC€aJIbHBIX
KHU3HEHHBIX CUTYalHsX.

Kputnuecku oueHMBaTh MOJTyYSHHBINH PE3yJIbTAT, OCYLIECTBIATH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOIUTh
omOKY. 3HAKOMHUTBHCS ¢ HCTOPHeil Pa3BUTHS apUPMETHKH.

Harnsgnas reomerpust. Tena u

hurypsl
B TIPOCTPAHCTBE

MHOrorpaHHMKH.
Uzo0paxenne
MHOTOTIpaHHUKOB. Mojienu
MIPOCTPAHCTBEHHBIX TEI.
[IpssmoyTosBHBIM
napayuieNieuIe;1, Kyo.
PazBépTku kyba u

Pacnio3zHaBaTh Ha YepTeKaX, PUCYHKAX, B OKPY:KAIOIIEM MHpe
MIPSAMOYTOJIBHBIN MapaJuiesenuIie]], Ky0, MHOTOTPAaHHUKH, ONUCHIBATH,
HCIOJIB3YS] TEPMUHOJIOTHIO, OIIEHUBATH JINHEIHBIE pa3MEphl.
I[MpuBoANTH MPpUMeEPHI 0OBEKTOB PEATBHOTO MHPA, UMEIOIIHNX POPMY
MHOTOTPaHHHKA, IPSIMOYTOJILHOTO MapaJuiesenuiesa, Kyoa.

H3o06paxkarh Ky0 Ha kieTdaTol Oymare. McciienoBaTh cBoiicTBa Ky0a,
MPSIMOYTOJIEHOTO TIapalIeseuIe /[a, MHOTOIPAHHUKOB, UCTIONIB3YSI MOJICIIH.
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napasulesienune a.
[IpakTuueckas padboTa
«Pa3Béptka kyda». O0BEM
Ky0a, IpsIMOyTOIIEHOTO
napaJuresieuIe sia

Pacnio3zHaBaTh 1 M300paxkaTh pa3BEPTKU KyOa U mapajuieenume/a.
MopenupoBaTth Ky0 U napajuieienurie]] 13 OyMard U Ipo4nux MaTepHajoB,
00BSICHATDH CIIOCO0 MOJICITUPOBAHHUS.

HaxoauTtp n3MepeHusi, BBIYUCIATH IUIOMIAIb TOBEPXHOCTH; 00BEM Ky0a,
MIPSIMOYTOJIBHOTO TTapaljIeIeHIIe 1a; HCCAeI0BaTh 3aBUCMMOCTb 00bEMa
Ky0a OT ITHHEI ero pedpa, BbIABUIaTh U 000CHOBBIBATH THIOTE3Y.
HadarwaaTh 1 MPOBOANTH AHAJIOTHH MEXTy TOHATHUSAMHU IIOMIANA U
00BEMa, IepuMeTpa 1 TUIOMIAAH TOBEPXHOCTH. Pacmo3HaBaTh UCTUHHBIC U
JIOYKHBIC BBICKA3bIBAHUS O MHOI'OTPAaHHUKAX, MPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3BIBAHUSI U OTPHUIIAHUS BHICKA3bIBAHUM.
PewmaTh 3aga4u U3 peaabHOU KU3HU

IToBTOpenwue u o0o0IIeHNEe 10 IToBTOpEHME OCHOBHBIX BpIYHCJIATH 3HAYCHUS BEIPAXKECHUN, COJIEPKALMX HATypaJIbHbIC YHCIA,
MOHATUI U METOA0B OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH, BHIMOIHATE IPeOOpa3OBaHMs YUCEII.
Kypca Bb10upaTh c1ocod cpaBHEHUS YKCEN, BEIUUCICHUN, MPUMEHATH
5 xiacca, 0600uIeHIe CBOICTBA apu(PMETHUESCKUX ACHCTBUN IS paIrliOHANN3aAN
3HAHUHA BBIYMCIICHHUIA.
OcymecTBJISATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUI H CAMOIIPOBEPKY
pe3yJbTaTa BEIYMCICHUH.
PemiaTh 3aga4M 13 peanbHON )KU3HU, IPUMEHATh MaTeMaTHYeCKHe
3HAHMA IS PELICHUS 3aJa4 U3 JPYTruX y4yeOHBIX MPEIMETOB.
PemaTs 3aga4u pa3HbIMH c10C00aMH, CPABHUBATH CNIOCO0BI PELLICHUSA
3a/1a4, BHIOMPATh PALMOHAJIBHBIN c1IOC00
OBLIEE KOJIMYECTBO YACOB 170

110 ITPOI'PAMME
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6 KJIACC

HammenoBanue paszzuena KonuuecTtBo OcHoBHOE OCHOBHBIE BUJIBI JICATSIILHOCTU O0YYaAIOIIHXCS
(Temsr) Kypca HacoB cojepkaHue
HatypanbHbie yncna 30 Apudpmernueckue Boinosnsars apudgMeTnuecKkne AedCTBUA ¢ MHOTO3HAYHBIMU HATYPATbLHBIMU
JEUCTBHS C YUCIIAMU, HAXOAUTH 3HAYEHUS YHUCIIOBBIX BBIPAKCHHI CO CKOOKaMu 1 6e3
MHOT03HAYHBIMH

HaTypaJbHbIMH YHCIAMHU.
YucioBble BeIpaXXeHUs,
MOPSIIOK JEHCTBUM,
HCIOJIb30BaHUE CKOOOK.
OKpyrJIeHHE HATypajbHbIX
yrcen. Jlemurenu u
KpaTHBIE YUCIa;
HanOOJIBIINN OOILIHI
JIEJIUTENb 1 HAaUMEHbLIEe
o011iee KpaTHOE.
JenumocTts cyMMBI U
npousBeneHus. Jlenenue c
OCTaTKOM.

Pertenue TeKCTOBBIX 3a1a4

CKOOOK; BHIYMCJIATH 3HAYEHUS BEIPOKEHHI, COIEPKAINX CTEIICHH.
BbINOJHATH NPUKUIKY M OLEHKY 3HAYCHUN YHCIIOBBIX BBIPAKECHUM,
NPUMEHATH NPUEMBI POBEPKH pe3ynbraTa. Mcnosib30BaTh npu
BBIYHCJICHUAX IEPEMECTUTEIBHOE U COUYETATENEHOE CBOMCTBA CIIOKEHUS U
YMHOXEHMSI, PACTIPENEIUTENBHOE CBONCTBO YMHOXKEHHSI OTHOCUTEIBEHO
CJIOKEHUS, CBOWCTBA apu(MeTHIeCKuX NeicTBril. MccjienoBaTh YrCIOBEIE
3aKOHOMEPHOCTH, IPOBOJUTH YHCIIOBBIE SKCTIEPUMEHTEI, BLIABUIATh H
000CHOBBIBAThH T'MIIOTE3bI.

@ opMyJIMPOBATH ONPeaeeHus JISIUTEIN H KPaTHOT0, HAUOOJIBIIEro
00IIero JIeUTeNs ¥ HANMEHbBIIETO 00IIero KpaTHOTo, POCTOTO U COCTABHOTO
YHCEIl; UCTIOIb30BATh ATH MOHATHS IIPH PEIICHUH 3a]1a4.

IIpuMeHSTH aJrOpUTMBbI BHIYHCICHUS] HANOOJBILETr0 OOIIEro ACIUTENS U
HAaMMEHBIIIEro OOIIEero KPaTHOIO ABYX YKCEl, aJITOPUTM Pa3IoKeHHUs Yyicia Ha
MIPOCTHIE MHOXKHUTEIH.

HccaenoBath yciaoBus 1eIUMOCTH Ha 4 1 6.

HccnenoBatp, 00cyxaarThb, GopMyIupoBaTh U 000CHOBBIBATH BBHIBOJ O
YETHOCTH CYMMBI, IPOU3BEICHUS:

JIBYX YETHBIX YMCEJI, ABYX HEUETHBIX YUCIIE, YETHOIO U HEYETHOIO YUCEL.
HccaenoBath cBOMCTBA JEIUMOCTH CYMMBbI M TIPOU3BEJICHUS YU CEL.
IIpuBoaMTHE MPpHUMeEPBI YKCET C 33JaHHBIMU CBOMCTBAaMH, PACTIO3HABATH
BEpPHbIE U HEBEPHbIE YTBEPKIACHHUSA O CBOMCTBAX YMCEI, ONPOBEPraTh
HEBEPHBIE YTBEP)KIACHHS C MIOMOIIBI0 KOHTPIPHMEPOB.

KoHcTpynpoBath MaTeMaTH4YeCKHe MPEIJIOKEHHS C TIOMOIIBIO CBA30K
«», KAIH», ECIIH. .., TO...». PelIaTh TEKCTOBBIE 3a7a4H, BKJIFOYAIOLIIE
MOHATHS JETUMOCTH, apU(PMETHUECKUM CIIOCOOOM, HCTIONB30BaTh Mepedop
BCEX BO3MOXXHBIX BAPHAHTOB.
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MopaeaupoBaTh X0 pellieHHs 3a7a4l C TIOMOIIBbIO PHUCYHKA, CXEMBI, TaOIHIIBL.
IIpuBoauTh, pazdnupaTh, ONEHNMBATH Pa3IMYHbIEC PELUICHNS, 3alIUCH PEIIEHUIN
TEKCTOBBIX 3a/1a4.

KpHTH‘IeCKI/I OLICHUBATh HOJ'Iy‘-ICHHI;IfI pe3yiIbTaT, HAXOAUTH OHII/I6KI/I,
OCYUICCTBJIATE CAMOKOHTPOJIb, IIPOBEPAA OTBET HAa COOTBETCTBUEC YCJIOBUIO

Harnsinnas reometpust. 7 [lepnieH UKy ISIpHBIE Pacno3HaBaTh Ha yepTeXax, PUCYHKAX CIIy4ad B3aMMHOI'O PACTIONIOKEHHS
[IpsiMble Ha MIIOCKOCTH npsivble. [lapamnensHble JBYX IPSIMBIX.
IPAMBIC. HN300paxkaTh ¢ IOMOIIBIO YePTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAaHHOU U
PaccrosHue Mexay AByMs KJIETYaTOW OyMare JBe TepeceKaronmecs npsMele, IBe MapariebHbIC TIPSIMEIE,
TOYKaMHM, OT TOYKH 110 CTPOUTH MPSAMYIO, IEPIICHANKYIISIPHYIO JaHHOM.

NpSMOU, JJIMHA MapuIpyTa

N IIpuBoaNTH NpUMeEPHI NApAIIICTLHOCTH U NMEPICHIUKYIISIPHOCTH MPSIMBIX B
Ha KBaJpaTHOH CETKE

IPOCTPAHCTBE.

Pacno3HaBaTh B MHOTOYTOJIBHUKAX NEPICHIUKYIISIPHBIC U TapalieIbHbIC
ctopoHsl. M300pasaThs MHOTOYTOJIBHUKN C HapajuIeiIbHBIMY,
NEePIEHIUKYISIPHBIMU cTopoHaMy. HaxoauTh paccrosiHue Mexay AByMsI
TOYKaMH, OT TOUKH JI0 IIPSIMOM, AJIMHY ITyTH HAa KBaAPaTHOM CETKE, B TOM
YHCIIe UCTIONB3YS IU(PPOBBIE PECYPCHI

pobu 32 OObIKHOBEHHAsI APOOB, CpaBHUBAThH H YHOPS/IOYUBATH Jpo0OH, BLIOMPATH CMOCO0 CPAaBHEHUS IpOOEH.
OCHOBHOE CBOMCTBO Apo0H, IpencraBasTh necITUYHBIE IPOOH B BHJIE OOBIKHOBEHHBIX JIPOOCH 1
COKpAIleHHE IPoOeii. OOBIKHOBEHHBIE B BUJIE J€CATUYHBIX, MCIO0JL30BATh DKBHBAJEHTHbIE
Cpaprenne u npeaCcTABJIEeH sl IPOOHBIX YKCE IIPU MX CPABHEHHH, IIPH BHIYMCIECHHUSIX.
YIOpS0YHBaHUE JpOOeii.
Hecaruunsie npodu u
METpHYECKasi CucTeMa
Mep. ApudmMeTndecKue

IEUCTBUA C

Hcnoab3oBaTh JiecITUUHBIC APOOH MPU NPe0Opa30BaHUM BETHYHH B
METPUYECKOU CHUCTEME MEP.

BbinoyiHsATh apuMeTnyecKue AeiicTBUA ¢ OOBIKHOBEHHBIMH U
JIECATHYHBIMA APOOSIMHU. BhIUMEAATH 3HaUCHNS BBIPAXKSHHUN, COAEePIKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, BHITIOIHATE peoOpa3oBaHust qpodeii,

OOBIKHOBEHHBIMH U

JECATHYHBIMH ApOGAMHU BbIOHPATH CIOCO0, MPUMEHSITH CBOMCTBA apu(METHICSCKUX ACUCTBHUMA A1

OTHOILIEHHE palMOHAIU3AIUHA BBIYUCIEHUMN.

IICJICHI/IC B JaHHOM CocTaBisTh OTHOILIEHUS 1 Imponopuryv, HaAX0AUTb OTHOIICHNUE BECIIMYNH,
OTHOILIEHUH. MacmTa6, JCJINTh BEJIMYMHY B TaHHOM OTHOIICHUH.

Imporopuus.
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ITonsiTHe npoueHTa.
Beruucnenue npoiieHTa

OT BEJIMYMHBI U BETUYUHBI
O €€ MPOLEHTY.

Pemenne TekcTOBRIX 3a7a4,
coaepKaImx Apoou u
npoueHThl. [TpakTrueckas
pabora «OTHOIICHNE ITIHBI
OKPY>KHOCTH K €€
IaMeTpy»

HaxoauTs 3kcniepuMeHTAIBHBIM IIyTéM OTHOILIEHUE JIMHBI OKPYXHOCTH K €€
JIaMeTpy.

HNuTepnperupoBaTh MacmTad Kak OTHOIICHNE BEIMYHH, HAXOAUTH MaciiTad
TUTaHa, KAPTHl ¥ BEIYUCISITE PACCTOSIHUS, UCTIONB3YsI MaciTad. OO0 bACHATH, 9TO
TaKO€ MPOLEHT, yIOTPEeOIATE 000POTHI PEUH CO CIOBOM «IIPOLICHTY.
BoipakaTs NpoueHTH B Ipo0sX U APOOH B MPOLIEHTAX, OTHOLICHUE JBYX
BEJIMYUH B MPOLEHTaX. BBIYHCIATH MPOLIEHT OT YKCIa U YHUCIO IO €ro
nponeHTty. OKpyrJsiTe ApoOH U POLIEHTHI, HAXOUTh TPUOIKECHHS YHCEIL.
Pematnb 3aga4m Ha YacTH, MPOLCHTHI, IPOIIOPIMH, HA HAXOXKICHUE IpoOU
(IpoLIeHTa) OT BEJIUYMHBI U BEIMYUHBI 110 e€ qpoOu (IPOIIeHTY ), ApoOHr
(mporeHTa), KOTOPBIN COCTAaBIAET OJJHA BeU4HUHA OT Apyroil. [IpuBoauTs,
pa30dupaTh, OLEHMBATH Pa3INYHbIE PEUICHUS, 3aIIUCH PEIIEHUI TEKCTOBBIX
3a/1ad4.

N3Baekars ungopmanuio u3 TabluIl ¥ JUarpaMM, HHTEPIIPETUPOBATh
TabJIMYHBIE TAaHHBIE, ONPEETATh HAanOOJIbIliee U HAMMEHBIIIEE W3
MIPEJICTaBIEHHBIX TaHHBIX

Harnsgnas reomerpus.
CumMmeTpus

OceBast CHMMETpHSL.
leHTpanbHast CUMMETpHS.
ITocTpoenue
CUMMETPUYHBIX QUTYD.
IIpakTuyeckas padbora
«OceBast CHMMETPUS».
Cummetpust B
MPOCTPAHCTBE

Pacno3HaBaTh Ha YepTeKax U H300pKEHHUSIX, H300PAKATH OT PYKH, CTPOUTH
C ITOMOIIBI0 HHCTPYMEHTOB GHUTYPY (OTPE30K, JOMaHYI0, TPEYTOJIbHHK,
MPSIMOYTOJILHUK, OKPY>KHOCTh), CAMMETPHYHYIO JaHHOH OTHOCHTEJIEHO TPSIMOH,
TOYKH.

Haxoauth npuMepbl CHMMETPUH B OKpYIKaroleM Mupe. MoaeJInpoBaTh 13
Oymaru 1Be GUrypbl, CHAMMETPUYHBIE OTHOCUTEIBHO MIPSIMOi; KOHCTPYMPOBATH
reoMeTprueckre KOHOUTYPAIIH, UCIIONB3YsI CBOMCTBO CHMMETPHH, B TOM YHCIIE
C IOMOUIBIO IIU(PPOBBIX PECYPCOB.

HccaenoBaTs CBOMCTBA U3YyYEHHBIX (UTYD, CBSI3aHHBIE C CUMMETpPUEH,
UCTIONB3YS SKCIEPUMEHT, HaOII0AeHNEe, MOICITHPOBAHNE.

O00CHOBBIBATH, ONPOBEPraTh C IIOMOLIBIO KOHTPIIPUMEPOB YTBEPXKICHHUS O
CUMMETpPUHU QUTYD

Bripaxxenus ¢ OykBamu

[Ipumenenue OyKB 1Jist
3aMMCH MaTeMaTH4YECKUX
BBIpaKEHUH U

Hcnoan3oBaTh OYKBBI [Isi 0003HAYCHHS YHCEII, [IPH 3aIIHCH MATEeMaTUIECKIX
YTBEPKACHUN, COCTABIATH OYKBEHHBIE BRIPAXKEHIS 110 YCIOBHUIO 3aauH.
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npeasioxeHuil. bykBeHHbIe
BBIPaKEHMSI U YHCIIOBBIE
MO/ICTaHOBKH. bykBeHHBIE
paBEHCTBA, HAX0XKJICHUE
HEU3BECTHOI'O KOMIIOHEHTA.
DopmyIbl

HccnenoBaTh HECIIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCTIONH30BATh OYKBBHI
JUJISL UX 3aIHUCH.

BoraucaaTh 4ncioBoe 3HaUCHHE OYKBEHHOTO BHIPAKCHUS TIPU 3aJaHHBIX
3HAYEHHX OYKB.

3anuceIBaTh GOpMYJIBI: TIEPIMETPA U TUIOMIATN PSAMOYTOIbHAKA, KBaIpaTa;
JUTUHBI OKPY>KHOCTH, IUTOIIAAY KPYTa; BHINOJIHATH BBIYMCICHHUS 110 3TUM
¢dopmynam. CocTaBiasiTh GOPMYJIbl, BEIPAKAIOIINE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, pPACCTOSIHUE; 11EHA, KOJIMYECTBO, CTOMMOCTB;
MPOU3BOJUTEIBHOCTD, BpeMs, 00bEM pabOThI; BBIMOIHATH BEIYUCICHHS IO 3TUM
¢dopmynam. HaxoquTh HEN3BECTHBIA KOMIIOHEHT aprU(PMETUISCKOTO ACHCTBUS

Harnsanas reometpus.
Durypsl Ha IJIOCKOCTH

14

UeTbIpEXYTroiabHUK,
MIpUMEPHI
YeThIPEXYTOIbHUKOB.
IIpssMOyTroJIBLHUK, KBaparT:
CBOWCTBA CTOPOH, YTJIOB,
JaroHaeH.

N3mepenune yrinos. Buasl
TpeyroasHUKoB. [lepumetp
MHOToyrojbHuKa. [Inomans
¢urypsl. DopmyIbt
MepUMeTpa U TUIOIAAH
MPSIMOYTOJIbHUKA.
[MpubnmxEHHOE H3MEpEeHUe
wiomaau Guryp.
[IpakTuueckas pabora
«IInomans kpyra»

N3006paxkaTh Ha HETWHOBAHHOW U KJleT4aTol Oymare ¢

HCIIOJIb30BaHNEM YePTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJIBHUKH C
3aJJaHHBIMU CBOWCTBAaMU: C MapasuIeIbHBIMU, TEPIEHIUKYISIPHBIMH,
PaBHBIMH CTOPOHAMHU, MIPSIMBIMHU YTJIAMH U JIp., pABHOOEAPEHHBIN
TpeyronbHuK. Ilpeniarats u 06Cy,kaaTh cOCO0bI, AJITOPUTMbI
MTOCTPOEHUSI.

HccaenoBarb, NCNOIB3YS 3KCIIEPUMEHT, HAOMIOACHNE, MOJETUPOBAHUE,
CBOMCTBA MPSIMOYTOJILHUKA, KBaJ[paTa, pa30MBaTh Ha TPEYTOJIBHUKH.
O00CHOBBIBaTh, OIPOBEPIaTh C IOMOIIBI0 KOHTPIPUMEPOB YTBEPKICHUS
0 MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh BEpHbIE U HEBEPHbIE
YTBEPKACHUS.

H3MepATH M CTPOUTH C ITOMOIIBIO TPAHCIIOPTHPA YIJIBI, B TOM YHCIIE B
MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI; PACTIO3HABATDH OCTPHIE, IPSIMBIE,
TyTble, pa3BEpHYTHIE yIIiibl. Pacnmo3HaBaTh, H300paxaTh OCTPOYTOJIHHBIH,
NPSAMOYTOJIbHBIN, TYTIOYTOJIbHBIN, paBHOOEAPEHHBIN, pABHOCTOPOHHUI
TPEYTOJIbHUKH.

BbruMcasaTh nepuMeTp MHOTOYTOJIBHUKA, TUIONIAAh MHOTOYTOJTbHHKA
pa3OueHreM Ha NpsSMOYTOJILHUKH, Ha PaBHbIEC (UTYPBI, UCIIOIb30BaTh
METPHUYECKHE eTUHUIIB I3MEPEHUS IITUHBI U IJIOMIA/IH.

Hcnoan3oBaTh NpudIM:KEHHOE U3MEPEeHHe JJIMH U TUIONIaIel Ha KIeT4aTon
Oymare, TpuOIMKEHHOE H3MEPEHUE JUTHHBI OKPYKHOCTH, IJIOMIAN Kpyra
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TlososxuTensHBIE U

OTpHULATCIBHBIC YKUCJIa

40

Henpie yucna. Monynb
YHCIIa, TeOMETPUIecKas
WHTEPIPETaIus MOIYJIs.
UucnoBbie MPOMEKYTKH.
[TonoxuTenbHbIe U
OTpHULaTENbHBIC YHCTA.
CpaBHeHue
IIOJIOKHUTECIIbHBIX 1
OTPHUIATEIFHBIX YHUCEIL.
Apudmernueckue
JIEUCTBUA C
MOJIOKUTENEHBIMA U
OTpUuLAaTCIbHBIMU
YHCIaMHU.

PereHne TeKCTOBBIX 3a1a4

IIpuBoaNTH NPUMeEPBI UCTIONB30BAHUS B PEAIbHOM KU3HH HOJI0KHUTEIIBHBIX

U OTpULaTeNbHbIX yrcen. M300paxaTs Lieble Yncia, MONI0KUTEIbHBIE U
OTpHUILAaTENbHBIC YHCIa TOUKAMU Ha YUCIIOBOW MPSIMOM, HCIOJIB30BATh
YHCIIOBYIO NIPSIMYIO JUIsI cpaBHEHHUs uncell. [IpuMeHsTh npaBuiia

CpaBHEHHS, YNIOPSAAOYHMBATH LIEJIbIE YNCIIA; HAXOAMTh MOIYJIb YUCIIA.
DopMyJIMPOBATH MPABUJIA BEIYMCICHHS C IOJIOKUTETbHBIMU U
OTpHULATEIbHBIMU YHCIAMH, HAXOAUTh 3HAYEHHS YUCIIOBBIX BBIpAKEHU,
COoACpKauX Ile/iCTBHSI C MMOJIOKUTCJIBHBIMU U OTPUIATCIIbHBIMHA YK CJIaMU.
IIpuMeHATH CBOIiCTBA CIIOKCHNS M YMHOXKEHHSI AJIs1 IPeoOpa3oBaHus CyMM U
MPOU3BEACHUIN

IIpencraBieHue JaHHBIX

IIpsimoyroJibHas cucreMa
KOOpAHMHAT Ha MJIOCKOCTH.
KoopauHatel Toukn Ha
IUIOCKOCTH, abciucca u
opaunata. CtonbuaTsie 1
KpPYTOBBIE THarPaMMBI.
[MpakTudeckas pabora
«ITocTpoenue nuarpaMm.
Pemenne TeKCTOBBIX 3a1ad,
COZIeprKaIlIvX JaHHBIE,
MIPEJICTaBJICHHBIE B
TaONHUIaX U Ha
Juarpammax

OO0BSCHATH M WIJIOCTPUPOBATH MOHATHE TIPSIMOYTOJIEHONW CUCTEMBI
KOOPJHHAT Ha TUIOCKOCTH, UCTIOIb30BaTh TEPMUHOJIOTHIO; CTPOUTDH HA
KOOPJIWHATHOMU TNIOCKOCTH TOYKH U (PUTYPBI 10 3aJJaHHBIM KOOP/IMHATAM,
HAXOAUTHh KOOPAMHATHI TOYEK.

YuraTh cTONOYATEIE U KPYTOBBIE TUArPaMMbl; HHTEPNPETHPOBATH

JIaHHbIE; CTPOUTD cToN0YaTkie JuarpamMel. Menoap3oBaTh

uHopMmanuio,

MMpEACTAaBJICHHYIO B TaGJII/II_[aX, Ha quarpaMmax Ijid p€liC€HUA TCKCTOBBIX 3aJia4 U
3a71a4 U3 peaibHOM KU3HU

Harnannas reometpus.
Durypsl B IpOCTPAHCTBE

IIpssMOyTOJIBHBII
napajuieenurnen, Kyo,
npy3Ma, MMpaMuia, KOHYC,
OUITMHID, Wap U chepa.
N3o00paxenue
IIPOCTPAHCTBEHHBIX PUryp.

Pacno3naBaTh Ha YyepTexax, pUCYHKaX, ONUCHIBATH TUPAMU]TY, IPU3MY,
MUIMHJIP, KOHYC, Iap, N300pakaTh UX OT PYKH, MOIEJTMPOBATH U3 OyMaru,
IUTACTHIIMHA, TPOBOJIOKH U Ap. [IpuBOoANTE NpUMepPbI 00BEKTOB OKPY’KAIOLIET0
MHpa, UMEIOIUX (HOPMBI HA3BaHHBIX TEll.

22



[Tpumepsl pa3BEpPTOK
MHOT'OI'PaHHHKOB,
[MIAHAPA ¥ KOHYCA.
[IpaxTrueckas padora
«Coznanue moaenei
MPOCTPAHCTBEHHBIX (PHUTYDPY.
[Toustue 00BEMa; € TUHUIIEI
u3Mepenust 00béma. O0bEM
MPSIMOYTOIIEHOTO
napajuiesyienuIesaa, Kyoa,
¢dhopmyIer 00BEMA

Hcnonb3oBaTh TEPMUHOJIOIUIO: BEPIINHA, peOpO, TPaHb, OCHOBAaHHE, BBICOTA,
pannyc U JuaMeTp, pa3BEPTKa.

M3yuyaThb, NCHIONB3YS SKCIIEPUMEHT, HAOIIOACHUE, H3MEPCHHUE, MOJIEIMPOBAHHE,
B TOM YHCJIE KOMIIBIOTEPHOE, 1 ONUCHIBATH CBOICTBA HAa3BaHHBIX TEll,
BBISIBJIATH CXOACTBA M PA3JIHYMs: MEXIy IUPaMHUION U IPU3MON; MEXIY
LIIMHIPOM, KOHYCOM H LIapoM.

Pacno3naBaTh pa3BEpTKU mapajuienenunena, Kyoa, mpu3Mel, TUPaMHIBL,
KOHYyca, IMINH/IPa; KOHCTPYHPOBAThH JIaHHEIC Tella U3 Pa3BEPTOK, CO31aBaTh
UX MOJIEITH.

Co3aaBaTh MOjIeJIM [TPOCTPAHCTBEHHBIX GUTyp (13 OyMaru, mMpoOBOJIOKH,
IJIACTHJIMHA U Jp.)

H3mepaTh Ha MoJensX: JUIMHBI pEOEpP MHOTOIPAaHHUKOB, JUAMETP IIapa.
BoiBoauth dopmMysy 00bEMa NPSIMOYTOIBHOTO Mapaieenueaa.
BoruucasaTh no popmysiam: 066EM MPSIMOYTOJIBHOTO Tapajuienenumnena, Kyoa;
HCIIOJIb30BaTh CAVMHUIILI U3MCPCHUA O6BéMa; BBEIYHCIATH 00BEMEBI TECII,
COCTaBJICHHBIX U3 KYOOB, MapaslielIeNHIe0B; peliaTh 3aa4H C pealbHBIMU
JaHHbIMU

IToBTOpenwue, obo0IIeHHE,

cucTeMaTH3aIus

20

[ToBTOpEHKE OCHOBHBIX
MOHATUN U METOJIOB KyPCOB
5 u 6 xJ1accoB, 00001IeHNE 1
cucTeMaTHh3alus 3HaHui

BbrunciasTh 3Ha4€HUS BBIPAXKEHUH, CONEPIKAINX HATypajbHbIE, LIETbIE,
MOJIOXKUTENIbHBIE U OTPULIATEIIbHBIE YKCia, OOBIKHOBEHHBIE U AECATHYHBIE Ipo0u,
BBITOJTHSATH MPEe00pa3oBaHMs YUCEI ¥ BEIPKEHHH.

Bb10mpaTh ciocod cpaBHEHUS YKCelN, BEIUMCICHUH, MPUMEHATH CBOHCTBA
apu(METHYECKUX JEUCTBUM /ISl pallOHATN3aLUH BEIYUCICHHUH.

Pemath 3agaum u3 peajabHOH KU3HN, IPUMEHSTh MaTeMaTH4YecKue 3HaAHUsl
JUISl peIIeHus 3a7a4 U3 APYruX NpeIMETOB.

Pemate 3aga4n pasHbIMH crioc00aMHu, CPABHMBATh, BEIOUPATH CIIOCOOBI
peuieHus 3a0a4u.

OcyiecTBJIATH CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUH U
CaMOIIPOBEPKY PEe3yJIbTaTa BHIYMCICHUH

OBLIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME

170
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

5 KJIACC

Kox
NPOBEPSIEMOr0
pe3yJjabTarTa

1

IIpoBepsieMble mpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
00pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 00111ero 006pa3oBaHus

Yucna 1 BLIYUCIICHUS

1.1

IloHumate ¥ TpaBUIBHO YHOTPEOJIATH TEPMHUHBI, CBSI3aHHBIE C

HaTypaJlbHbBIMU YHCJIAMH, OOBIKHOBEHHBIMM 1 JACCATUYHBIMU IlpOGSIMI/I

1.2

CpaBHMBaTh U YIOPSZOYMBATH HATypaJbHBIE 4YHCIA, CPAaBHUBATH B

MPOCTEHINX CITydasix OOBIKHOBEHHBIE IPOOH, IECSITUIHBIC APOOH

1.3

1.4

1.5

CoOTHOCHTh TOYKY Ha KOOPAMHATHOW  (YHCIIOBOWM) TIpsIMOH ¢
COOTBETCTBYIOIINM €i YHCIIOM U N300pa)kaTh HaTypalbHBIE YUCIIa TOUKAMH
Ha KOOPAMHATHOM (YMCIIOBOI) TpsSIMOiA

Bremonaars apI/I(bMeTI/I‘-IeCKI/Ie HeﬁCTBHH C HaTypaJIbHBIMU 4YHUCJIaMH, C

OOBIKHOBEHHBIMH JIPOOSIMU B IMTPOCTEUIINX CITydasxK

BBINIONHATL NPOBEPKY, IPUKUJIKY PE3YJIBTATA BEIYUCICHUN

1.6

OKpyriisTh HaTypaJbHBIE YHCTIa

Pemmenne TeKCTOBBIX 3aga4

2.1

Pemarte TekcToBBIC 3aJa4un apI/ICpMeTI/I‘IeCKI/IM CIIOCOOOM U ¢ ITOMOIIBIO

OpTraHU30BAHHOTO KOHCYHOI'O nepe6opa BCCX BO3MOXXHBIX BApUAHTOB

2.2

Pematp 3adavud, COACp:Kallnue 3aBUCHUMOCTH, CBA3BIBAIOMIUC BCIWMYNHBI:

CKOpPOCTb, BpEMsI, paCCTOSIHUC, LICHA, KOJIMYECTBO, CTOUMOCTD

23

Hcnons3oBath KpaTKuC 3allucCHu, CXCMBbI, Ta6J'H/ILU>I, 0003HaYCHUS npu

PCUICHUH 3a1a4

24

Ilonp30BaThCcsl OCHOBHBIMH CAUHUIIAMH U3MCPCHHA: LCHbI, MACCHhI,
pacCTodHusA, BPEMCHH, CKOPOCTH, BbIpaXaTb OJHHW CAWHHUIIBI BCIMYUHBI

4yepes Apyrue

2.5

W3Brnekarpb, aHANM3UPOBaTh, OLEHUBATh HH(OPMALIMIO, IPEJICTABICHHYIO B
TabnuIle, Ha CTON0YATON TuarpaMmme, HHTEPIPETHPOBATH MPEACTABICHHbIE

JaHHBIC, UCII0JIB30BAaTh JaHHBIC ITPU PCIICHUHN 3a1a4

Harnsannas reometpust

3.1

ITonp3oBaThCs TCOMCTPUUICCKUMU MOHATUAMU: TOYKA, IpsIMasd, OTPE30K, JIyd,

YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT

24



3.2

[IpuBoauTh TpUMEPHI 0OBEKTOB OKPYKAIOIIETO MHUpPA, UMEIOMX (hopmy

W3yUYCHHBIX T€OMETPUUECKUX PUTYP

33

Hcnons30Bath TCPMUHOJIOTUIO, CBA3aHHYIO C YITIaMH: BEPUIMHA CTOPOHA, C
MHOT'OYT'OJIbBHUKaMM: YIOJI, BEpIIMHA, CTOPOHA, JUAroHajib, C OKPYKHOCTBIO!:

paayc, TuaMeTp, LEHTP

34

N300paxaTs M3y4yeHHBIE TeoMeTpHdecKHe (GUrypbl Ha HEIMHOBAaHHOH H

KJIeT4aTOMu 6yMare C MOMOIIBIO HUPKYJIA U JIMHECVKHU

3.5

3.6

3.7

3.8

3.9

HaxomuTh JUIMHBI OTPE3KOB HETOCPEICTBEHHBIM M3MEPEHHEM C TIOMOIIBIO
JMHEHKH, CTPOUTh OTPE3KH 33JaHHOW JUIMHBL, CTPOUTH OKPY>KHOCTb
3aaHHOTO pagnyca

Hcnonb30BaTh CBOKWCTBA CTOPOH U YIJIOB IIPSIMOYIOJIBHUKA, KBaApaTa AJIs UX
MOCTPOCHMS, BEIYHUCIICHHS TIOMAAN B TIEpUMETpa

BeruucnsaTe mepuMerp M IUIOUIaNb KBajpaTa, MPSIMOYTOJbHUKA, (QUTYp,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHCIIe QUTYp, H300paKEHHBIX
Ha KJIeT4aToi Oymare

[Tonb30BaThCSI OCHOBHBIMU METPHUYECKUMHU €MHUIIAMH H3MEPEHHS JUTHHBI,
TUTOIIA I, BBIPAXKATh OJJHU €JMHUIIBI BEJIMYMHBI Yepe3 ApyTrue
Pacrio3naBate mapasuienenunesn, KyO, HCIONB30BaTh TEPMUHOJIOTHIO!

BepUIMHA, pedpo, TIpaHb, W3MEPEHHUS;  HAXOIUTb  W3MEPEHHS

napajenenumnena, Kyoa

3.10

Brruncnares 006EM Ky6a, napamiesenuieaa 1mno 3aJaHHbIM HU3MCPCHUAM,

MMOJIB30BATHCA €AMHUIIAMU U3MCPCHUSA 00BEMa

3.11

6 KJIACC

Pemate HecoXHBIE 3aJa4d Ha HU3MCPCHUC T'COMCTPUUYCCKUX BCIIMYHWH B

MPAKTUYCCKUX CUTyalludX

Kox
MPOBEPSIEMOT0
pe3yJbTarta

1

1.1

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHLI OCBOEHHS] OCHOBHOI1
o0pa3oBaTe/IbHON MPOrPaMMBbI OCHOBHOI0 0011ero 00pa3oBaHus

Yucia 1 BLIYUCIIEHUS

3HaTh U IMOHUMATh TEPMHUHBI, CBA3AHHBLIC C PAa3JIMYHBIMU BUJaMH YUCCII U
CIIoco0aMu MX 3aIllnuCH, NNCpexXoaAUThb (eCJ'II/I 9TO BOSMO)KHO) oT O,I[HOﬁ (bOpMBI

3aMCH Yucia K Apyroi

1.2

CpaBHI/IBaTB 1 YIIOPAAOYMUBATH LECJIBIC YHUCIIA, OOBIKHOBEHHBIC U JCCATUYHBIC

I[p06I/I, CpaBHUBATB YHMCJIa OAHOI'O U pa3HbIX 3HAKOB
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1.3

BrImonmHsATE, coYeTass yCTHBIE W THCHMEHHBIE TMPUEMBI, apu(pMeTHdecKue
JNIEUCTBUS C HATYpaJbHBIMH W IICJIBIMH YHCIAMH, OOBIKHOBEHHBIMU H

JACCATHYHBIMU ,Z[p065{MI/I, MOJIOKUTEIIBbHBIMHA U OTPULATCIIBHBIMU YHUCJIaMHA

1.4

Beruncisite 3HaYeHUS YHCIOBBIX BI:Ipa)X(CHPIﬁ, BBITIOJIHATL TIPUKUAKY H
OIICHKY pE3yJibTaTa BbI‘lHCHeHHﬁ, BBITIOJIHATH Hp606p330BaHI/I$I YHUCJIOBBIX

BBEIPOKCHHUI Ha OCHOBE CBOMCTB apU(METHICCKUX TCHCTBHIA

1.5

1.6

1.7

OKpyTJISTh 1IeNble YhClia M JIECATHYHBIE APOOH, HAXOMUTh MPUOIMKEHUS
yucen

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMON C COOTBETCTBYIOIIUM €
YHUCIIOM Y U300pakaTh YMCIIa TOYKaMH Ha KOOPAMHATHOU MPSMOM, HAXOTUTh

MOJyJb YHcia

COOTHOCHUTD TOUKY B MPSMOYTOJIBHON CUCTEME KOOPAMHAT ¢ KOOPIAUHATAMU

STOU TOUKH

1.8

OKpyIJISITh 1IENbIE YUCNIa M JIECATHYHBIC JAPOOU, HAXOIUTh MPUOIMKCHUS

qHUCCII

YucnoBsle 1 OYKBEHHBIC BBIPAKECHUS

2.1

Ilorumats u y1'[0Tp66J'I$ITI> TEPMUHBI, CBA3aHHBIC C 3alIMCbIO CTEIICHU YK CJIA,
HaXOoOWUTb KBaJpaT H Ky6 qyucja, BbIYHUCIATH 3HAYCHHUSA YHCJIOBBIX

BBIpa)KeHHfI, COACPIKAIIUX CTCIICHU

2.2

23
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2.5

3.1

3.2

33

34

[Tonp3oBaThCs MMpU3HaKaMu JCIMMOCTH, PACKIIAIbIBATh HATYPAJIbHBIC YUCIIA

Ha MPOCTbIE MHOKUTENN
[Monp3oBaThCst MacTaboM, COCTABIISITh TPOTIOPIIMH U OTHOIICHHS

Hcnosnbp3oBaTh OYKBBI Ik 0003HAYSHMSI YUCEIT TP 3aIUCH MaTEMaTHIECKUX
BBIPQXCHHIA, COCTABIISATh OYKBEHHBIE BBIPRKEHUS W (POPMYJIBI, HAXOAWUTH
3HAYCHMsI OYKBEHHBIX BBIPAXKCHUIH

HaxonuTh HEeM3BECTHBIM KOMIIOHEHT PABEHCTBA

Pertenue TeKCTOBBIX 3a1a4

Periath MHOTOIIArOBbIE TEKCTOBBIC 32124l aPUPMETHUSCKUM CIIOCOOOM
Pemate 3agaun, CBs3aHHBIE C OTHOLICHUEM, MPONOPLIUOHAIBHOCTHIO
BEJIMYHMH, IPOIICHTaMH, PellaTh TP OCHOBHBIE 3a/Ia4M Ha IPOOH M IPOIICHTHI
Pemats 3amaum, cojepikalige 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIWYWHBI:
CKOpOCTb,  BpEMsl, pacCTOSIHHE, LEHY, KOJMYECTBO, CTOMMOCTb,
MIPOU3BOAMTEIBLHOCTh, BpeMsl, 00bEM PabOThI, UCIIOIB3Ys apu(dMETHIESCKHE
JNEUCTBUSI, OLEHKY, MPUKUIKY; I[OJb30BAThCS EOUHUIAMU H3MEPEHUS
COOTBETCTBYIOIINX BEJTUIHH

CocTaBisTh 6YKBCHHI)IC BBIPAXXCHUA 110 YCJIOBHUIO 3a1a4Un

35

W3Biekars MH(pOPMAIMIO, NPEACTABICHHYIO B TaONWIAX, Ha JIMHEHHOM,
CTOJIOYATON MM KPYrOBOM AMarpaMMax, MHTePIPETUPOBATH MPE/ICTABICHHBIC

JaHHBIC, UCIIOJIb30BaTh JaHHBIC IIPpU PCHICHUM 3a1a4
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3.6

4.1

4.2

43

4.4

[IpencrarnsTh HHGOPMAITHIO C ITOMOIIBIO TAOJIHUIT, THMHESHHONW U CTOJIOYATON

AuarpamMmm
HaFJ'IHI[Ha}l TeoOMCTpHd

[TpuBoIUTH TPUMEPBI OOBEKTOB OKPYKAIOIIETO MHpa, MMEIOMUX (opMy
U3YyYCHHBIX T'€OMETPHUUYECKHX IUIOCKMX W IPOCTPAHCTBEHHBIX (QUryp,

MpUMEPHI PABHBIX U CUMMETPUYHBIX (QUTYD

I/I306pa)KaTI> C TIOMOIIBIO  IUPKYJIA, HHHeﬁKH, TpaHCIIOPpTUpA Ha
HEJIMHOBAHHOW M KJIETYaTOU 6yMare N3YYCHHBIC TTIJIOCKHUEC I'COMETPUYCCKUEC

¢urypsl 1 KOHQUTypauuu, CAMMETPUYHBIE (GUTYPBI

Ilonp30BaTbCsl  TEOMETPUYECKUMH  TOHATHUSMH:  PaBEHCTBO  Quryp,
CUMMETpHUS; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETpUE: och

CUMMETpPHH, HEHTP CUMMCTPUHN

HaxonuTh BeNWMYMHBI YITIOB HM3MEPEHHEM C IOMOLIbI TPAHCIOPTHUDA,
CTPOUTH YTJIbL 3aIlaHHOI‘/'I BCJIMYUHBI, IMOJB30BATLCA IPU PCIICHUHU 3adad
rpagyCHOM Mepoil YIJIOB, pacloO3HAaBaTh HAa YEPTEKax OCTPBIA, MPSIMOM,

Pa3BEPHYTHIN U TyIIOH yTJIbI

4.5

4.6

Beruucnsate nauHy JTOMaHOW, TEPUMETP MHOTOYTOJIbHHUKA, TOIH30BATHCS
eIMHALIAMH W3MEPEHHs JINHBI, BBIPAXKATh OJHUA CIUHHIEI HU3MEPEeHHUS

JUIMHBI YepEe3 ApyTue

Haxonuth, uCnosib3yss 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY

ABYMA TOUKaMH, OT TOUKH OO HpSIMOfI, AJIMHY ITYTU Ha KBa,Z[paTHOf/'I CECTKC

4.7

Beraucnare  miomans (GHUryp, COCTaBICHHBIX W3 HPSMOYTOJBEHHKOB,
UCTONIb30BaTh pa30MeHne Ha TPSMOYTOJNbHHKH, HA paBHbIC (QUTYPHI,
JOCTpavBaHUE JI0 MPSIMOYTOJIILHHUKA, TT0JIb30BATHCS OCHOBHBIMHU €THHUIIAMH
WU3MEpEeHHs TUIOIIA/IU, BBIPaXKaTh OJHU €AMHUIIBI U3MEPEHHS TUIOIIA I Yepes3

apyrue

4.8

Pacrio3HaBaTh Ha MOJENAX W M300pAKECHHUAX MUPAMUIY, KOHYC, IHIUHID,
WCIIOJIb30BaTh TEPMHHOJIOTHIO: BepIllMHA, peOpo, TpaHb, OCHOBAHUE,

pa3BEpTKa

4.9

N300paxath Ha KJIeT4aToi Oymare npsiMOYyTrOJIbHBIA Napalieenune

4.10

4.11

Brrancisars 00bEM MMpAMOYTOJIbHOI'O ITapaJuIeJICnurIic/ia, KY6a, IIOJIB30BAaThCA

OCHOBHBIMU €AVMHULIAMU U3MEPCHUA 00BéMa

Pemate HecoxHEIC 3aga4d Ha HaxXOXIACHUEC I'COMCTPUUYCCKUX BEINYHH B

MPAKTHUYCCKUX CUTyalUdX
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INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

5 KJIACC

Kox

1.1

1.2

1.3

1.4

IIpoBepsieMblii 371eMeHT cofepKaHus
HatypanbHble dncia v Hynb
Harypanbnoe wuymcno. Psn narypameHbix uymcen. Ywmcno 0. H3oOpaxkenue

HaTypaJbHBIX YUCET TOUYKaMH Ha KOOPAUHATHOM (YMCIIOBOI) psMoi

ITo3uumonHas cucrema cumcieHus. PuMckas Hymepauud. [lecarudnas cucrema

CUHCIICHUS

CpaBHeHHE HATypaJbHBIX YHCEI, CpaBHEHHE HATYPaJbHBIX YHCENI C HYJIEM.

OxpyrieHne HaTypaibHBIX YHCET

CrnoxxeHue, BBIYUTaHUE, YMHOXKEHHUE U JIeJIEHHE HaTypaIbHbIX urcel. CBOWCTBO HYJIS
IIPU CJIOKEHUH, CBOMCTBA HYJIS M €IWHUILIBI IpU YMHO)KeHHH. [lepemecTutensHoe 1
COYETATEeIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHHUSI M YMHOXKEHHS, PacIpele/IUTEIIbHOE

CBOWCTBO (3aKOH) YMHOKEHHUS

1.5

Hcnoas3oBanue 6YKB JJIA 0003HAYCHHSI HEH3BECTHOIO KOMIIOHCHTA H 3aIlHCU

CBOMCTB apu(PMETHIECKIX TEHCTBUI

1.6

I{eHI/ITeJ'II/I W KpaTHbIC YMCJIa, PA3JIOKCHHUEC HAa MHOKHUTCIIN. HpOCTLIe 1 COCTaBHBIC

yucna. [Ipuznaku nenumocrtu Ha 2, 5, 10, 3, 9. JleneHue ¢ octaTkoM

1.7

Crerens ¢ HATypaJbHBIM IIOKA3aTCJICM. 3anmch 4rcia B BUAC CYMMBI pa3psaJaHbIX

cJ1ara€MbIX

1.8

UucnoBoe BbIpakeHUE. BrIUMCICHNE 3HAYEHUH YMCIIOBBIX BBIPAXKEHHH, MOPSIOK
BBINOJIHEHHSA JecTBUH. Vconb30BaHNe MPY BBIYUCIICHUSIX [IEPEMECTUTENHHOTO U
COYETATEeTHFHOT'0 CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS, PaCIPEeINTEILHOTO

CBOMCTBA YMHOKEHUS

Hpobu

2.1

2.2

[IpencraBnenne o MpobHM Kak crocode 3amucy 4acTy BenuduHbl. OOBIKHOBEHHEIC
npo6u. [IpaBunbpHBIC W HEMPaBIIIBHBIE Apo0u. CMemanHas 1po0k, IPeaCcTaBICHNE
CMEIIIaHHOM PpOoOH B BH/IE HEMPABUIBHON IPOOH M BBIACICHHUE 110N YaCTH YHCIa

13 HempaBWiIbHOH apo0u. M3o0paxenue npodeii ToukaMy Ha YUCIOBOH MPSIMOi

OcHoBHOe cBoiicTBo npobu. Cokpamienue npodeit. [IpuBenenue qpodu Kk HOBOMY

3HaMeHaTemo. CpaBHeHHE Apodei

23

CrnokeHHe W BBIYUTAHUE NOpoOed. YMHOXEHHE W JAelieHHe ApoOeil, B3aWMMHO-

06paTHLIC }_'[pO6I/I. HaXO)K,E[CHI/Ie qacCcTH OCJI0ro M ICJIOoro mo €ro 4actu

28



24

Hecatnunas 3ammchk apoOeii. IlpemcramBieHue mecATHYHOW ApodW B BHIC
OOBIKHOBEHHOM. 300pakeHue NECSITUYHBIX TPOOeH TOUKaMU Ha YUCIIOBOM MPSIMOA.

CpaBHEHHE ACCATHYHBIX Apo0eit

25

ApudmeTrnyeckre ASUCTBUA C NECATUYHBIMH ApoOsSMU. OKpyTriIeHue NeCATUIHBIX

npobeit

PenieHne TeKCTOBBIX 3agaq

3.1

Pemrenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKAM CIIOCOO0M

3.2

Pemrenne normdeckux 3amad. Pemenuwe 3amad mepeOOpPOM BCEX BO3MOMKHBIX

BapHaHTOB. Vcrionbp30BaHne P pEIIeHNH 3a7a4 TaOIHII U CXEM

33

34

Pemenwne 3amad, comepKamux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITHIHUHBL CKOPOCTH,
BpeMs, PacCTOSIHHE, [IEHY, KOJMYECTBO, CTOMMOCTh. ETMHUIIBI H3MEepEeHUs: MacCHI,
00BbEMa, IICHBI, PACCTOSHMS, BPEMEHHU, CKOpPOCTH. CBs3b MEXKAY CIUHUIAMH

HU3MCPCHUA Kaﬁ(HOﬁ BCIIMYHHBI

Pemenrie 0CHOBHBIX 3a/1a4 Ha ApoOU

3.5

[IpencraBnenne JaHHBIX B BUIE TaOIHII, CTOJIOYATHIX AHArpaMM

4.1

Harnsanas reomerpust
Harnsigaeie npencrapnenus o Gpurypax Ha INIOCKOCTH: TOYKA, MPsAMasi, OTPE30K, Ty,
yTOI1, IOMaHasi, MHOTOYT OJIEHUK, OKPY>KHOCTb, KpYT. YTou. [IpsAMoii, ocTphIi, Tynoi u

Pa3BEPHYTHIN YIJIbI

4.2

I[J'II/IHa OTpEC3Ka, MCETPHUYUYCCKHUC CAWHULIBI JIMHBI. I[J'II/IHa HOMaHOfI, MEpUMETP

MHOTI'OYT'OJIbHUKA. I/I3M6peHHe 1 TOCTPOCHUEC YIJIOB C TIOMOUIBIO TPAHCIIOPTHUPA

43

HaI‘J'IH,Z[HLIe NpeaACTaBJICHUA O (I)I/Il"yan Ha IIJIOCKOCTHU: MHOTOYTOJIbHUK,

MPSIMOYTOJIbHUK, KBaJpaT, TPEYTrOJIbHUK; O PAaBEHCTBE (QUTYD

4.4

Uzo0paxkenne ¢uryp, B TOM uucie Ha kKkierdatod Oymare. Iloctpoenue
KOH(pUTYpanuid U3 4acTeil mpsaMoil, OKPY>KHOCTA Ha HEJIMHOBAHHOW WM KJIETYATOM

Oymare. Mcrnionp30BaHme CBOWCTB CTOPOH U YTJIOB MPSMOYTOJNBHUKA, KBaapaTa

4.5

4.6

[Inomane  npsAMOYroJbHMKa M MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX W3
MPSIMOYTOJIEHUKOB, B TOM 4HcClie QUTYp, N300paKEHHBIX Ha KJIEeT4aTol Oymare.

Enunuiisl usmepeHus miomaan

Harnsgaele npeacTaBieHHs O MPOCTPAHCTBEHHBIX (UIypax: MHPSIMOYTOIbHBIN
Tapasuiesennmne, KyO, MHOTOTPaHHUKHU. Mzobpakenne MPOCTENIINX
MHOTOTpPaHHUKOB. Pa3BépTkm kyba u mapamienenunena. Co3maHue Mopenei

MHOT'OI'paHHUKOB (I/I3 6YMaFI/I, IMPOBOJIOKH, IUNTACTUIIMHA U APYTUX MaTCpI/IaJ'IOB)

4.7

O06BEM MPSIMOYTOJIEHOTO TTapajulenenunena, Kyoa. Ennauns namepenust oobéma

6 KJIACC
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Kox

1.1

IIpoBepsieMblii 3J1eMeHT CO/IePKAHUS

Hartypanbnrlie uncna

Apudmernueckue JEHCTBHSI C MHOTO3HAYHBIMUA HATYPaJbHBIMH YHCIIAMU.
UucnoBble  BBIpOKCHHS, TOPSJOK  JICHCTBUM,  KCIOJNB30BAHUE  CKOOOK.
Hcmonp30Banne TIPH  BBIYHCICHHUSAX IIEPEMECTHUTEIILHOTO W COYETATEIHHOTO

CBOMCTB CJIIOKCHHUS 1 YMHOXCHUA, paclIp€ACIIUTECIBHOI'O CBOICTBA YMHOXCHHUSA

1.2 OxpyTriieHne HaTypaTbHBIX YHCET
13 Henutenu 1 KpaTHbIE YUciia, HAMOOIBLIHIA OOIIUI AeTUTENb U HAaUMEeHbIee o01iee
' KpaTHoe. J|eTMMOCTh CyMMBI U IPOU3BENCHUS
1.4 Jlenenue ¢ ocraTkoM
2 Hdpobu
51 OObIKHOBEHHasT Jpo0Ob, OCHOBHOE CBOMCTBO JpOOM, COKpallieHue apoOei.
' CpaBHEHHE U YIIOPSIOYUBAHNE Jpo0Oei
55 Pemrenue 3anay Ha HAXOXKICHUE YACTH OT LIEJIOT0 U 1IEJI0T0 1Mo ero yactu. pobHoe
' YHCIIO KaK pe3yNbTaT JAeJIeHUs
53 [IpencraBienue AecITUYHOMN ApoOH B BUJC OOBIKHOBEHHOMN JAPOOU U BO3MOIKHOCTh
’ MPeJICTaBJICHUsT OOBIKHOBEHHOMW JAPOOU B BUE JCCATHUHON
"4 Hecaruanblie ApoOu W MeTpHyecKas cucreMa mep. ApudmeTndeckue JASHCTBHS U
‘ YHMCJIOBBIC BBIPpAXXCHUA C OOBIKHOBEHHBIMU U JACCATUYHBIMU I[pO6$[MI/I
55 OtHomenue. [lenenue B JanHOM oTHOIIEHUH. MaciTa0, nponopuus. [Ipumenenne
' MPONOPLUI NPU PELICHNN 33]1a4
Tlonsarue IIpoUcHTa. Breraucnenue mpoucHTa OT BCJIMYWHBLI M BCJIWYHHBI I10 eé
2.6 MPOIICHTY. BhIpaskeHHe TPOILEHTOB JECATHYHBIMH ApoOsMH. PemieHue 3amay Ha
MIPOLIEHTHI. BrIpaskeHne OTHOMIEHMS BETUYHH B TIPOIIEHTaX
3 TTomoxxnuTenpHBIE U OTpULATCIIbHBIC YKUCia
ITonoxurensHsle W oTpuuarenbHble uyMcaa. lLlensle umcna. Mopayne uucna,
3.1 reoMeTpHYEeCKas HMHTepHpeTanus MOAy/Isd uucia. M3o0pakeHue dMcen Ha
KOOpAWHATHOM mpsiMoi. UncnoBsle mpoMeKyTku. CpaBHEHHE YHCET
3.2 Apudmernueckue ISHCTBUS C MOJOKUTSIbHBIMUA U OTPULIATSIIbHBIMH YHCIIaMHU
Hps[Moyrom,Ha;[ CUCTEMa KOOpAHMHAT Ha IIIOCKOCTH. KOOpJII/IHaTI)I TOYKH Ha
33 IUTOCKOCTH, abciucca u opauHata. [loctpoeHne Touek U GUryp Ha KOOPIUHATHON
IJIOCKOCTH
4 BykBeHHbIE BRIpaKEHUS
[Ipumenenre OyKB IS 3alFICK MAaTeMAaTHYECKUX BBIPAKCHHUH W TIPEIIIONKCHUH.
4.1 CpoiicTBa apu(pMETUYCCKUX AeWCTBUH. ByKBEHHBbIC BBIPAKCHUS M YHCIOBBIC

IIOACTAaHOBKH. BYKBCHHI:IG PaBCHCTBA, HAXOXJACHUC HCU3BCCTHOI'O KOMIIOHCHTA

30



®opmynsl, GOpMYITEI IEPUMETPA U TUIOMIAAH MPSMOYTONBHIKA, KBagpara, 00bEMa

42 napajuiesienunea u Kyoa
5 Pemenne TeKCTOBBIX 3a1a4
5.1 Pemrenre TeKCTOBBIX 3a/1a4 apu(PMETHIECKAM CIIOCOO0M
- Pemenne normueckux 3amad. Pemenwe 3amau mepeGOpOM BceX BO3MOXKHBIX
' BapUaHTOB
Pemrenue 3amay, cogepikamuyx 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIMYHHBL: CKOPOCTH,
53 BpeMs, pacCTOSHHE, [IeHa, KOJIMYECTBO, CTOMMOCTD, TIPOM3BOANTEIHLHOCTD, BPEMS,
' 00B&M paboThl. ExuHUIBI M3MepeHns: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBsI3b MEXAY CITUHULIAMH U3MEPEHHS KaXK 10 BEIIMUUHBI
54 Pemenne 3amad, CBS3aHHBIX C OTHOIICHHEM, MPONOPUHOHATIHHOCTBIO BEIMYHH,
' MPOIICHTAMHM; PELICHHE OCHOBHBIX 3a/1a4 Ha IpOOU M MPOIICHTHI
ss OueHka W TpHUKHIKA, OKpyriaeHue pesyinprata. CocTaBieHHE OYKBEHHBIX
' BBIPaKCHUM 110 YCIIOBUIO 33]1a4H.
56 [IpencraBnenne MaHHBIX C TOMOIIBID Tabmu u awarpamMm. CromOuaTeie
' nuarpaMMel. UTeHHE KPyTrOBBIX AUarpaMm
6 Harnsanas reomerpust
61 Touxka, npsiMasi, 0Tpe30K, JIyd, yroJ, JOMaHasi, MHOTOYTOJIbHHK, YeTHIPEXYTOJIBHUK,
' TPEYTOJILHUK, OKPY>KHOCTb, KPYT
62 B3aumHOe pacnonokeHue IBYX NMPSMBIX Ha IUIOCKOCTH, MapauleibHbIE TPSMEIE,
' NepIeHINKYJIISIPHbIE TIPSIMbIE
63 V3mepeHne pacCTOSIHUI: MEXAy OBYMS TOYKaMH, OT TOYKH JO NMPSIMOH, JUTMHA
' MapIuIpyTa Ha KBaJpaTHOH CeTKe
6.4 H3mepenue 1 mocTpoeHHe yIiioB ¢ IIOMOIIBIO TPAHCIIOPTHPA
65 Bupbl  TpeyrombHUKOB:  OCTPOYTOJIBHBIM, IMPSIMOYTOJBHBIHA, TYIOYTOJBHBIMH,
' paBHOOEPEHHBIH, PABHOCTOPOHHUI
6.6 UYetepéxyronbHuK. [IpsSMOYyroibHUK, KBaApaT: MCIOJIB30BAHUE CBOMCTB CTOPOH,
' YIJI0B, TUaroHayen
Uzobpaxkenne reomerpuueckux (uryp Ha  HEIMHOBaHHOW Oymare cC
6.7 WCTONB30BaHUEM LIMPKYJIs, JTUHEHKH, yrojdbHUKa, TpaHcnopTupa. Iloctpoenus Ha
KJIeT4aToil Oymare
6.8 [lepumeTp MHOTOYTOJIbHUKA
6.9 [lonstne mromann QUrypsl, eAMHUIB uU3MepeHus miomann. [IpubmmkénHoe
' H3MepeHHe TIomaAn GUryp, B TOM YHCIie Ha KBaJIPaTHON CEeTKe
6.10 [TpubnmxEénHOE U3MEpEeHUE JUIMHBI OKPYKHOCTH, MJIOMIAIH KpyTa
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6.11

CuMmMmeTpus: TeHTpanbHas, oceBas W 3epKayibHas. [locTpoeHne CHMMETPHYHBIX

¢uryp

6.12

6.13

Harnsaaele npecTaBieHus 0 IPOCTPAHCTBEHHBIX (DUTypax: Mapajiesenurnesn, Kyo,
npu3Ma, MNHpaMuAa, KOHyc, UHIMHAp, Imap u cdepa. HzobOpaxenue
npocTpaHcTBeHHBIX (uryp. [IpumMepsl pa3BEPTOK MHOTOTPaHHHUKOB, LUWIMHApPA U
koHyca. Co3maHue Mojienieil MpoCTPaHCTBEHHBIX QUryp (u3 Oymaru, MpoOBOJIOKH,

IDIACTHIIMHA U IPYTUX MaTEPUAIIOB)

[Monstue o00béMa, eauHUILI U3MepeHUus o00béMa. OO0BEM NPIMOYTOJIHHOTO

napajuieNienuena, Kyoa
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOIANYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET
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