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INOACHUTEJIBHAS 3AIIMCKA

[IpuopuTeTHBIMU LENAMHU O0y4YE€HHUS MaTeMaTHKE B 5—6 Kilaccax SIBISIOTCS:

* OpPOAOKEHHE (OPMUPOBAHUS OCHOBHBIX MAaTEMaTHUYECKUX IOHATUN
(4ucio, BeNWYMHA, TEOMETpUYECcKas ¢durypa), oOecrneynBarOIINX
IPEEMCTBEHHOCTh U TEPCHEKTUBHOCTh MAaTEMaTU4YeCKOro 0Opa3oBaHUs
o0yyJarommxcs;

* pa3BUTHE MHTEJUIEKTYAIbHBIX M TBOPUECKHX CIHOCOOHOCTEH 00ydarommxcs,
IIO3HABATEIbHOM AKTHBHOCTH, MCCIICJOBATEIIbCKUX YMEHUH, MHTEpeca K
U3Y4YEHUIO0 MAaTEMAaTHKHU;

* ToJBEJEHHE O0Yy4YaroIIMXCs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKHU U OKPYKAIOLIEro MUPa;

* (opMupoBanue (yHKIIMOHATHHOW MATEeMAaTUYECKOM I'PaMOTHOCTH: YMEHUS
pacrno3HaBaTb MAaT€MaTUYECKHME OOBEKTbl B PpEAIbHBIX JKU3HEHHBIX
CUTYyallUsIX, NPHUMEHSITh OCBOECHHBIE YMEHHS JUIsl PEIIeHUs MPaAKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, UHTEPIIPETUPOBATH IOJYYEHHBIE PE3YJIBTATHl U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUYECKOIN CUTYalIUU.

OCHOBHBIE JIMHUM COJEpKaHMs Kypca MaTeMaTHKu B 5—6 Kiaccax —
apumMeTnyeckass U TeoOMeTpUyecKas, KOTOpbl€ pa3BUBAIOTCS MapalieldbHO, KaxKaas B
COOTBETCTBHHM C COOCTBEHHOW JIOTMKOM, OAHAKO, HE HE3aBUCHUMO OJHA OT APYroM, a B
TECHOM KOHTaKT€ W B3aUMOJEHCTBHH. Takke B Kypce€ MaTE€MaTHKH IPOUCXOAUT
3HAKOMCTBO C 3JI€EMEHTaMU aire0pbl U ONMUCATETbHON CTATUCTUKHU.

N3yuenne apudmernyeckoro marepuaja HAYMHAETCS CO CHCTEMAaTHU3alUu
U Pa3BUTHUS 3HAHUM O HATypaJbHBIX YHUCIIAX, IIOJYYEHHBIX HAa YPOBHE HAYaJIbHOI'O
obmero oOpa3oBanus. [Ipm 3TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIHHOW TEXHUKU U
(dbopMUpOBaHHE  HOBBIX TEOPETHUECKUX 3HAHMM COYeTaercs C Pa3BUTHEM
BBIYHUCIUTENILHO i KYJIbTYpPhl, B YAaCTHOCTHM C OOYYEHHEM MPOCTEUIIUM IpHEMaM
NPUKUIKK M OLEHKM pE3YyJbTaTOB BbIYMCICHUH. 3ydyeHrne HaTypalbHBIX YHCEN
PO 0JIXKaETCs B 6 Kilacce 3HaKOMCTBOM € HA4aJIbHBIMU TTOHSTUSIMU TEOPUU JAETUMOCTH.

Havano n3yueHusi 0OObIKHOBEHHBIX M JECATUYHBIX IpoOel OTHECEHO K O Kiaccy.
OTO mepBbI 3Tall B OCBOCHUM APOOEH, KOrja MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UAEsIMU, IOHATUAMH TeMbI. [Ipy 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApOOEH B MOITHOM
o0beMe MPEAIIECTBYET M3YUEHMIO JECATHUYHBIX ApoOed, uTo LenecooOpa3HoO € TOYKHU
3peHUsl JIOTMKMA M3JI0KEHHWsT 4YMCIOBOW JIMHUM, KOrjga IIpaBwia JEUCTBUU C
JNECSTUYHBIMU ~ JIpOOSIMH ~ MOXHO OOOCHOBaTh YK€ M3BECTHBIMU  alTOPUTMAMHU
BBITNIOJHEHUS 1EUCTBUN C OOBIKHOBEHHBIMU ApoOsMU. 3HAKOMCTBO C JI€CATUUHBIMU
IpOOSIMU  PACIIMPUT BO3MOXKHOCTH JJIi TOHMMaHUS OOYYaIOIIMMUCS MPUKIATIHOTO
IPUMEHEHUS  HOBOM 3amMCU IpPU  HM3YYEHHHM JIPYTUX NPEIMETOB U IIpHU
NpaKTHUEeCKOM Hcmonb3oBaHnu. K 6 Kimaccy  OTHeCeH  BTOpOM — dTam B



W3Y4eHUU JpoOeH, TAe TPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U
npeoOpa3oBaHus  ApoOel, OCBOCHHE HOBBIX  BBIYHCIUTEIBHBIX  aJTOPUTMOB,
OTTAYMBAHUE TEXHUKU BBIYHUCICHUWA, B TOM 4YHCIE 3HAYCHHUN BBIPAXKCHUM,
CoJiepXKalluX U OOBIKHOBEHHBIC, U JCCATHUYHbIEC IPOOU, YCTAHOBJIEHUE CBSI3EU MEXKIY
HUMH, PAcCMOTpPEHUE MPHUEMOB peEIICHUs 3agad Ha Japodu. B Hawane 6 kiacca
MIPOUCXOJUT 3HAKOMCTBO C MOHSITUEM IMPOLEHTA.

OCc00EHHOCTBIO M3YUYEHUS TOJTOKUTEIBHBIX U OTPUIIATEIBHBIX YHCEIl SIBISETCS TO,
YTO OHM TaKX€ MOTYT PacCMaTpUBAThCS B HECKOJBKO A3TanoB. B 6 kiacce B Hayaie
n3ydeHus Tembl «lloJIOXKUTENbHBIE W OTPULIATENIBHBIE YMCIA» BBIACISIETCS MOATEMA
«lenble yucna», B paMKax KOTOpPOM 3HAKOMCTBO C OTPHUIATEIIBHBIMU YHUCJIAMHU U
JEUCTBUSIMU C TOJIOKUTEIbHBIMA M OTPHULIATEIBHBIMU YUCIAMU MPOUCXOAUT HA OCHOBE
COJIEP>KATEIBbHOr0 MOJAXOJAd. IJTO TO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMHTH
O0y4JarOIMXCA MPAKTHYECKH CO BCEMU OCHOBHBIMH TOHSTHUSMH TE€MbI, B TOM YHCIIC H
C TMpaBWJaMU 3HAKOB IIPU BBINOJIHEHUH apudMeTudeckux aeuctBuil. M3yuenue
palMOHATIBHBIX YKCell OyAET MPOJOJIKEHO B Kypce alireophl 7 Kiiacca.

[Ipu oOydeHHM peIIeHHUI0O TEKCTOBBIX 3adad B S5—0 Kilaccax HCIONb3YIOTCA
apudMeTndeckrue npuemsl pemeHus. [Ipu orpaboTke BBIUUCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaxX paccMaTpUBAIOTCSl TEKCTOBBIE 3aa4M CIEAYIONIMX BUJIOB: 3a/la4ud Ha ABUKEHHUE,
Ha YaCTH, Ha MOKYIKHU, HA pabOTy U MPOU3BOAUTEIBLHOCTh, Ha MPOIEHTHI, HA OTHOIIECHUS
u npornopiuu. OOydaromuecs: 3HAKOMSITCS C NpUEMaMH pelIeHus 3ajlad nepedopom
BO3MOXHBIX BapUAHTOB, y4yaTcsi paboTaTh ¢ MH(pOpMAIUEH, PEICTaBIeHHON B dopme
TaOJUIl WU JUarpamm.

B mporpamme yuebHoro kypca «Maremarukay MpeayCMOTPEHO (OPMHPOBAHUE
NPONEAEBTUYECKUX alredpandeckux IMpeacTaBieHuil. bykBa kak CMMBOJII HEKOTOPOTO
yycjia B 3aBUCMMOCTH OT MAaTEMaTHUYE€CKOTO0 KOHTEKCTa BBOJMUTCS IOCTENEHHO.
bykBeHHass CUMBOJIHMKA WIMPOKO HCIOJB3YETCS MPEXKAEe BCEro s 3alMucu OOIIUX
YTBEPKACHUN U TIPEAJIOKEHUN, (OPMYJI, B HACTHOCTH JJIsI BBIYUCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCTA.

B nporpamme yuebHoro kypca «MaremaTuka» MpeICTaBIcHA HarsiAHAs
r€OMETpUsI, HANpaBJICHHAs Ha pPa3BUTHUE OOPA3HOTO MBIILJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHMs, N300pa3UTENbHBIX YMEHUNU. DTO BaXKHBIA ATal B MU3YYCHUH €OMETPUH,
KOTOPBIM  OCYIIECTBISETCS HA HArJSJHO-TIPAKTUUECKOM ypPOBHE, ONHUPAETCS Ha
HATJIAIHO-00pa3Hoe  MbIIUIeHHe  oOydaromuxcs.  bonbimas  poinb  OTBOJAUTCS
MPAKTUYECKON JIEATEIbHOCTH, OMBITY, SKCIIEPUMEHTY, MojaelIupoBanuto. O0yuarommecs
3HAKOMATCSI C TEOMETPUYECKUMH (UTrypamMu Ha IJIOCKOCTH W B MPOCTPAHCTBE, C HX
NPOCTEUIIUMU  KOH(UTypauusiMu, yd4aTcsi U300pakaTh WX Ha HEJIMHOBAHHOM
U KJeT4aTol OyMmare, pacCMaTpuBarOT UX MpOCTeliine cBoicTBa. B mpoliecce uzydeHus
HATJIATHOM TeOMETPUM 3HAHWSI, MOJYYCHHbIC OOYYAIOIIMMUCS Ha YPOBHE HA4YaJIbHOTO
obuiero o0pa3oBaHUsl, CHCTEMATU3UPYIOTCS U PACUIIUPSIFOTCS.



CornacHo yueOHOMY IJIaHY B 5—6 KJ1accax M3y4aeTcsi HHTETPUPOBAHHBIN MTPEIMET
«MareMaTuka», KOTOpPBIH BKJIOYaeT apu(@METHUCCKHH Marepual W HarjsIHyro
TCOMETPHUIO, a TaKXKe TMPOMEAEBTUYCCKUE CBEICHUS W3 alreOphbl, AJIEMEHTHI JIOTHKH
¥ Hayaja ONMCaTeIbHOM CTATUCTHKH.

OO011ee yncno 4acoB, peKOMEH/IOBAHHBIX JIJI U3yyeHust MateMaTuku — 340 4acoB:
B 5 kimacce — 170 vacos (5 yacoB B Henento), B 6 kimacce — 170 yacoB (5 4acoB B Heerio).



COIAEPXAHME OBYYEHMUA
5 KUIACC

HarypaJjibHble unc/ia U HyJIb

HarypansHoe wumcno. Psn nHarypampabix uymcen. Ywucno 0. H3oOpaxenwue
HATypaJIbHBIX YUCEN TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MPSIMOM.

[To3urmonnass cucremMa cuucieHus. Pumckas Hymepanusi Kak HOpUMEP
HETO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHCEJ, CPaBHEHHME HATypajbHBIX YHUCEI C HYJEM.
CrniocoObI cpaBHeHUs. OKpyrieHrue HATYPaIbHBIX YHCEIL.

CnoxeHue HaTypajdbHBIX YHMCEN, CBOMCTBO HYJISI MPU CIOXKEHUU. BhruuTaHue Kak
NEICTBUE, OOpaTHOE CIIOKEHUIO. YMHOKEHHE HATYpAJIbHBIX YHCEN, CBOWCTBA HYIS
U eIUHUIBI TpU yMHOXEHUU. JleneHue Kak JeHcTBHE, OOpaTHOE YMHOXKEHHIO.
KomMmnoHneHTsl AelcTBUi, CBsI3b Mexy HUMU. [IpoBepka pesynbrara apudmeTuyeckoro
neiictBuda. llepemecTuTenbHOE M COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKECHHS U
YMHOXKEHUS, pacrpeeIuTeIbHOe CBOUCTBO (3aKOH) YMHOKEHUS.

Ucnonp3oBanne OykB Jyisi 0003HAYECHHWS] HEW3BECTHOTO KOMIIOHEHTAa W 3aIUCHU
CBOMCTB apr(pMETUUECKUX JTCHCTBUIM.

Jlenutenu U KpaTHbIE YUCTA, PAa3JIOKEHUE HA MHOXKUTENU. [IpocThie U cOCTaBHbBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

CreneHb ¢ HaTypaJIbHBIM TOKa3aTejaeM. 3aluch YUCIa B BUAE CYMMBI pa3psiIHbIX
ClIaraeMbIX.

UucnoBoe BblpakeHHE. BbIUKCIIEHHE 3HAYEHUN YUCIIOBBIX BBIPAKEHUU, MOPSIIOK
BBITIOJTHEHUsT JelcTBUd. Vcmonb30BaHME MpU BBIUUCICHUSIX MEPEMECTUTEIIBHOTO M
COUETATENIbBHOTO CBOWCTB (3aKOHOB) CJOKEHHSI M YMHOXEHHS, PACHpPEETUTEIbHOrO
CBOMCTBA YMHOKCHMUS.

podn

[IpencraBienne o ApobU Kak croco0e 3amucH 4acTy BedudruHbl. OOBIKHOBEHHBIE
npobu. IlpaBunbHble M HempaBuibHble JapoOu. CmemiaHHas ApoOb, MNpPENCTaBICHUE
CMEIIIaHHOW ApoOU B BUJE HEMPABWIBHOW JPOOU W BBIJIEJICHUE IIEJION YacTH 4ucia U3
HenpaBWIbHOU aApodu. M300paxkeHne npoleli TOYKaMH Ha YMCIOBOM NpsiMoi. OCHOBHOE
cBoricTBO Jipoou. Cokpamenue apoOei. [IpuBegenrne npodw kK HOBOMY 3HAMEHATEIO.
CpaBHeHue apo0eii.

CnoxxeHne W BBIUUTAHHE ApOOEH. YMHOXEHWE W JeleHHe IpoOel, B3anMMHO-
oOpatHbie 1poou. HaxoxaeHne yacTu 1enoro v 1ejaoro mo ero 4yacTu.

Hecsatuunast 3amuch ApoOed. I[lpencraBieHue aecATUYHON ApoOUW B BUE
OOBIKHOBEHHOH. M300paskeHne NeCSITHYHBIX Ipo0ei TOYKaMU Ha YHCIOBOH MPSIMOIA.
CpaBHeHUE JECATUYHBIX APOOEH.



Apupmernueckne NEUCTBUS C NECATUYHBIMU ApoOsiMU. OKpyrieHue AeCITUUHBIX
Jpo0Oeit.

Pemmenne TeKcTOBBIX 33124

Pemenne TeKCTOBBIX 3adau apupMeTHUECKHM crocoOoM. PerieHue jsorndeckux
3amay. Pemenue 3amad nepeOOpoM BCeX BO3MOXKHBIX BapuaHTOB. Vcmonb3oBaHue mnpu
pelleHuH 3a7a4 TabJIUI U CXEM.

Pemenue 3ana4, cogepxamux 3aBUCUMOCTH, CBA3BIBAIOLIME BEJIMUNHBL: CKOPOCTB,
BpEMsl, PACCTOSHHME, LIEHA, KOJWYECTBO, CTOMMOCTb. EJNMHUIBI W3MEpPEHHs: MaccChl,
00beMa, LIEHbl, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEX]ly €IMHULAMU U3MEPEHMUS
Ka)KI0W BEJIUYHHEI.

Pemienrie 0CHOBHBIX 3aj]a4 Ha IPOOH.

[IpencraBnenuie JaHHBIX B BUIE TA0JIULI, CTOJIOYATHIX JUArPaMM.

Harasignasi reomerTpust

Harnsguele npencrasnenus o (urypax Ha IJIOCKOCTU: TOYKa, MpsiMas, OTPE3OK,
Jy4, yToJ1, JJOMaHasi, MHOTOYTI'OJIBHUK, OKPYKHOCTb, Kpyr. YToi. [IpsamMon, ocTpbli, Tynoi
Y Pa3BEPHYTHIN YIJIBI.

JInuHa OTpe3Ka, METpPUYECKME EIMHMIBl JUIMHBL. JJIMHA JIOMaHOW, NEpUMETpP
MHOI'OYI'OJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOIIBIO TPAaHCIIOPTHPA.

Harnsagnele mnpencraBieHuss o (QuUrypax Ha IUIOCKOCTH: MHOTOYI'OJIbHUK,
NPsIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3o0paxkenne ¢uryp, B TOM uyucie Ha kierdarod Oymare. Iloctpoenme
KOH(UTypalmii U3 4acTeil NpsMoid, OKPY>KHOCTU Ha HETMHOBAHHOM U KJieT4aTou Oymare.
Hcnonp30Banne CBOWCTB CTOPOH U YIVIOB IPSIMOYTOJIbHUKA, KBaApaTa.

ITnomans IPSIMOYT OJIbHUKA U MHOT'OYT'OJIbHUKOB, COCTAaBJICHHBIX
U3 TPSMOYrOJbHUKOB, B TOM uHcle (uryp, M300pakeHHBIX Ha KieryaTod Oymare.
EnuHune! nsmepeHus Mmiomaim.

Harnsanele npencraBieHus O NPOCTPAHCTBEHHBIX (Urypax: OpsIMOYTOJbHBIN
napasuiesenurnes, Ky0, MHOrorpaHHukd. M300paxkeHrne mpocTeHInX MHOTOTPaHHUKOB.
Pa3Beptku kyba u napamenenunena. Cozganue Mojeneil MHOrOrpaHHUKOB (U3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U IPYTHX MaTEPUAIIOB).

O6beM npsAMOYToJIbHOTO Napajuienenunena, kyoa. Enunuiel uamMepenus oobema.



6 KJIACC

HarypanbHbie yuciaa

Apudpmernueckue JEHCTBUST C MHOIO3HAUYHBIMM HATYPAJbHBIMM  YHCIAMH.
YucnoBble BBIpAXEHUS, MOPAIOK JIEHCTBUN, HCIOJIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU BBIYMCICHHUAX HEPEMECTUTEIIBHOIO M COYETAaTEIbHOTO CBOWCTB CJIOXKEHUS U
YMHOEHHUSI, PACIPECIUTEIBHOIO CBOMCTBA YMHOXEHUS. OKpyIJIeHHE HATypaJbHBIX
YHUCEIL.

JlenuTeny U KpaTHbIE YMCIa, HAauOONbIINI OOIIMN AETUTENb U HAMMEHbIIee o011Iee
KpaTHoe. [[enMMOoCTh CyMMBI U TPOU3BENCHUS. JleNeHne ¢ OCTaTKOM.

[podu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue ApoOer.
CpaBHeHHe U ymopsiiounBaHue apoOeil. Perienue 3agauy Ha HaxoXXIEHHE 4YacTH OT
LEJIOT0 U LIEJIOr0 MO ero yactu. J{poOHoe yuciio kak pe3ynbrat aeneHus. [lpeacrasienue
JECATUYHOU JpoOM B BHJAE OOBIKHOBEHHOM JIpOoOM M BO3MOKHOCTb MPEJCTABICHUS
OOBIKHOBEHHOM JpoOuM B BHUIAE JAcecATUYHOH. JlecsaTuuHbie IpoOM M MeTpuUuecKas
cuctemMa Mep. Apudmeruueckue JACHCTBUS M YUCIOBBIE  BBIPAKEHUS  C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

OTtHoulenue. Jlenenue B JaHHOM OTHoweHuU. Macira0, nponopuus. [Ipumenenue
IIPONIOPLIAN IPH PELICHNH 3a1a4.

[TonsiTue mpoueHTta. BerunciieHHe MPOLIEHTa OT BEJIMYMHBI M BEJIWYMHBI 10 €€
NPOLEHTY. BrIpaxkeHue MpPOLEHTOB JECATUYHBIMU JpoOsmu. Pemenue 3amay Ha
IIPOLIEHTHI. BrIpaxkeHne OTHOLIEHUS! BETUYMH B IPOLEHTAX.

HonoxurenbHbIC U OTPULATEIbHBIE YHCIA

[lonoxwurenbHble W oTpuLaTenbHble uucia. Llempie uymcma. Mopyns uyncna,
reoMeTpruyecKas HHTeprpeTanus Moayis yncia. M3o0paxkeHne yucesn Ha KOOpAUHATHON
npsiMoil. YucnoBeie npomexyTku. CpaBHeHHE uucend. ApudMmerndeckue IEeUCTBUS C
MOJIOKUTENIBHBIMU U OTPULIATEIbHBIMU YHCIAMU.

[IpsamoyrosmpHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KOOpIHWHATBI TOYKH
Ha IUIOCKOCTH, abcuucca u opauHara. [loctpoeHue Touek U Quryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

BykBeHHBIe BbIPa:KEHUSs

[Ipumenenue OyKB HJisi 3allMUCH MaTEMaTUYECKUX BBIPAKEHUN U TMPEIOKEHUH.
CpoiictBa apudMeTHyeckux JAelcTBuil. DByKBEeHHbIE BBIpAXKEHUS UM  YHUCIIOBbIE
IIOJICTAHOBKM. DyKBEHHBIE paBEHCTBA, HAXO0XKACHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, (GopMynbl NepuMeTpa U IUIOMAAM HPSIMOYrOJIbHHMKA, KBajpara, oObema
napajuieNenumneaa u kyoa.

Penrenue TeKCTOBBIX 32124

Pemenue TeKCTOBBIX 3ahau apudMeTHueckuMm crnocoOoM. PelieHue J1oruueckux



3anau. Pemmenne 3ana4 nepeOopom BCceX BOZMOXKHBIX BAPUAHTOB.

Pewrenne 3anau, comepxamumx 3aBUCUMOCTH, CBSI3bIBAIOLINX BEJIMYHMHBI: CKOPOCTD,
BpEMsi, paCCTOSIHUE, 1IEHa, KOJTMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BPEMSI, 00BEM
pa®oTsl. EnuHMIIBI U3MEpEHUsi: MacChl, CTOUMOCTH, PAaCCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXy €IMHULIAMH U3MEPEHUS KaXKIO0U BETUYUHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOLIEHUEM, IPOINOPLHMOHAIBHOCTBIO BEJIWYMH,
IPOLIEHTaMHU; PEIIEHNE OCHOBHBIX 3aJ1a4 Ha ApOOU U MPOLIEHTHI.

OneHka ¥ TpPUKHIKA, OKpyriaeHue pesynprata. CocTaBieHue OyKBEHHBIX
BBIPQKEHUI 110 YCIIOBHIO 33/1a4u.

[IpencraBneHre JaHHBIX C TNOMOIIbIO Tabnul U auarpamm. CronOuaTeie
JMarpaMMbl: YTEHHE U IIOCTPOECHHE. UTEHNE KPYTOBBIX IHAarpaMM.

Harnsinnas reomerpust

Harnsgueie npeacraBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE30K,
Jqy4, YroJj, JIoMaHasi, MHOIOYI'OJbHUK, YETBIPEXYI'OJBbHHUK, TPEYrOJIbHUK, OKPY>KHOCTb,
KpYT.

B3auMHOe pacrnosioxkeHue JByX NpPsSIMBIX HA IUIOCKOCTH, IApAJUIEIbHBIE NPSMBIE,
NEePIEeHIUKYISIpHbIE TpsiMble. MI3MepeHne pacCTOSHMIA: MEXIY ABYMsI TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA MAPILIPyTa HA KBaAPATHOM CETKE.

WN3mepeHrne W IIOCTPOEHUE YIJOB C IIOMOIIBK  TpaHcHopTupa. Buubl
TPEYrOJbHUKOB: OCTPOYTOJbHBIN, MPSAMOYTOJIbHBINA, TYNOYTOJIbHBINA, pPaBHOOEIPEHHBIN,
PaBHOCTOPOHHUI. UeThIpEXyroJIbHUK, IPUMEPBI YETHIPEXYTOJbHUKOB. [IpsIMOYyroybHUK,
KBaJIpaT: MCIOJb30BAaHUE CBOWCTB CTOPOH, YIVIOB, JAuaroHaneil. WM3oOpaxeHue
reoMeTpuyeckux (Uryp Ha HEIMHOBAHHOW OyMmare C HCIOJb30BAaHUEM LUPKYJIS,
JMHEWKH, YrolbHUKa, TpaHcnopTupa. IlocTpoenus Ha kieTyaroil Oymare.

[lepumerp mHoOroyroipHuka. [loHsTHE TUIOmATU (GUTYPHI, STUHUIBI H3MEPEHUS
wiomaau. [IpubnmwxkenHoe usmepenue iomanu Guryp, B TOM 4YUCIIE€ Ha KBaJpaTHOU
cerke. [TpubnmxenHoe u3MepeHue JJIMHbI OKPYKHOCTH, IJIOLAAN Kpyra.

CumMmerpus: LIeHTpaibHasi, OCEBasi U 3epKajibHasi CUMMETPHUHU.

[TocTpoeHne cuMMETpUYHBIX PUTYD.

Harnsanaele npeactaBieHust 0 IpOCTPAHCTBEHHBIX (DUrypax: napajuiesienumen, Kyo,
npusMa, nupamuja, KOHyC, IWIMHIp, map U cepa. 300pakeHne nmpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BepTOK MHOTOI'PAaHHUKOB, HWINHAPA U KOHyca. Co3qaHue Mojenei
NpPOCTPAHCTBEHHBIX (pUryp (u3 Oymaru, MpoOBOJIOKH, IJIACTWIMHA U JPYTUX MaTEpUAJIOB).
[lonsitTue oO6bema, eAuHUIBI u3MepeHuss oO0bema. OObEeM  MOPSIMOYTOJIHLHOTO
napajienenuneaa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHLIETO
OBPA3OBAHUA

N3yyenne MareMaTuku Ha YpOBHE OCHOBHOIO 00IIEro oOpa30BaHMs HAIPaBICHO
Ha JOCTM)KEHHE OOYyYalOUIMMHCS JIMYHOCTHBIX, METAllpPeIMETHBIX M TMPEAMETHBIX
00pazoBaTeNnbHBIX PE3YIBTATOB OCBOCHHUS y4EOHOTO MTpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHMS MPOrpaMMbl y4eOHOro Kypca «MaremaTtuka
XapaKTEePU3YIOTCH:

1) maTpuoTHYECKOE BOCIIUTAHME:

NPOSIBIICHUEM HMHTEpEca K MPOILIOMY M HACTOSILEMY POCCHIICKON MaTeMaTHKH,
LICHHOCTHBIM OTHOILLEHWEM K JOCTHKECHMUSAM POCCUMCKMX MAaTEMATUKOB U POCCUMCKOU
MaTE€MaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX JOCTHKEHUH B JPYrMX HayKax
U IPUKJIATHBIX cdepax;

2) rpa:KIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHHIO 00S3aHHOCTEHN TpakJlaHuHa U pean3allii ero mnpas,
OpEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHMPOBAHUS Pa3IUYHbIX
CTPYKTYD, SIBI€HUI, NIPOLEAYP IPaXTaHCKOr0 00IIeCTBa (HAIpUMEp, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXKICHHMIO ATHYECKHUX IHPOOJEM, CBSA3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHM HAayKH, OCO3HAHMEM Ba)XXHOCTH MOPAIbHO-3THUYECKHUX
MIPUHIUIIOB B JAESITEIIBHOCTH YYEHOI'O;

3) Tpya10BO€ BOCTIUTAHHE:

YCTAHOBKOM HAa AaKTUBHOE y4YacTHE€ B PpELIEHUMM NPaKTUYECKHX  3a/ay
MaTEMaTU4YECKOM  HAINPaBJIEHHOCTH, OCO3HAHMEM  BAXKHOCTM  MATEMATHYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUUM BCEM JKU3HU A YCHEWHOW npodeccunoHanbHON
JESITENbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM BBIOOpPOM
U TOCTPOEHUEM HHJMBHUIYAJIbHOW TPAEKTOPUU OOpa30BaHUS M >KU3HEHHBIX ILUIAHOB
C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K  3MOLMOHAJIBHOMY M 3CTETHYECKOMY  BOCIPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEUICHUM, pacCyXIeHUH, YMEHHUIO BUJETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOTO TO3HAHHUS

OpHEHTALMEN B IESITEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyUHBIX IIPEACTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSl YEJIOBEKa, NPHUPOABI U OOIIecTBa,
NOHMMaHUEM MaTEeMaTHYeCKON HayKu Kak c(epbl YeIIOBEUECKOU J1eATeIbHOCTH, 3TallOB
€€ pa3BUTHS U 3HAYUMOCTU I PAa3BUTUSA LUBWIM3ALMHU, OBJAJECHUEM S3bIKOM



MaTeMaTUKM W MAaTeMAaTHYEeCKOW KyJIbTYpOMl KakK CpEACTBOM IIO3HAHHUS MUDPA,

OBJIaJICHUEM MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON AESTEIbHOCTH;

6) pusnueckoe BOCIIUTAHME, ¢opmMupoBanue KYyJbTYpPbI 310POBbS
¥ SMOIMOHAJBHOTO 0J1Ar OOy YHsi:

TOTOBHOCTBIO IPUMEHSITh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOErO 370POBbS,
BEICHHS 3JI0pOBOr0 00pasa >XKM3HU (310pOBOE NUTaHHME, COAJaHCHUPOBAHHBIA PEXUM
3aHATUHN U OT/ABIXA, peryyspHas pusnueckas akTUBHOCTb ), CPOPMHUPOBAHHOCTBHIO HABBIKA
peduiekcun, TpU3HAHMEM CBOErO IMpaBa HAa OMIMOKY M TAaKOro € IMpaBa JAPYroro
YeJI0BEKa;

7) 3K0JIOTHYECKO€E BOCTIUTAHUE:

OpUEHTAallMEe Ha TNPUMEHEHHE MaTeMAaTUYeCKUX 3HAHUM U1 pelieHus 3ajad
B 00J1aCTH COXPAHHOCTH OKPY’KAIOIIEH Cpeibl, INTAHUPOBAHUS MOCTYNKOB U OLUEHKH UX
BO3MOXHBIX TIOCIEICTBUNA I OKpPYXAIOWIEH Cpelbl, OCO3HAHUEM TIJI00AJBHOIO
XapakTepa dKOJIOrMUeCKUX MpoOIeM U MyTel UX pelieHus;

8) amanTauus K M3MEHSIOIMMCS YCJIOBHSAM COLUATbHOI U MPUPOTHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBUSAX HEOIPEEICHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MpPaKTUYECKYIO JIeAT€IbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTHX JIOZEH, mpuodpeTaTb B COBMECTHOW J1€ATEIbHOCTH HOBBIE 3HAHUS,
HaBBIKM U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOJIMMOCTBIO B (POPMUPOBAHUU HOBBIX 3HAHMI, B TOM 4yuCie (POPMYIUPOBATH
UJIeU, TOHTHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YUCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh Ne(PUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOMUN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U JIeUCTBUS, POPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI

B pe3ynbraTte ocBOSHUS IPOrpaMMBbI 110 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOydaroiierocsi 0ynyrT chopMUpOBaHbl METaNpeAMETHBIE PE3ybTaThI,
XapaKTEpU3YyIOIINECS OBJIAJICHUEM I103HABATEIIbHBIMA YHUBEPCAIbHBIMU YUEOHBIMU
NCUCTBUSAMHA, KOMMYHUKATHBHBIMH  YHUBEPCAIHHBIMH  YYCOHBIMHU  JCHCTBHUSIMU,
PETYISTUBHBIMU YHUBEPCATLHBIMU YU€OHBIMH JICUCTBUSIMHU.
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YueOHbIe JeiicTBUSA

[To3HaBaTtenbHbIE ~ YHUBEpPCaJIbHBIE  ydyeOHBIE  JEUCTBUS  00OECTICUMBAIOT
dbopmMupoBaHue 6a30BbIX KOTHUTHUBHBIX MPOLIECCOB 00yYaronuxcsi (OCBOCHUE METOOB
MO3HAHUSA OKPYKAIOIIETO MHUpPa, TNPUMEHECHHE JIOTUYECKHUX, HCCIIeI0BATEIhCKUX
orepanuii, yMeHui padotats ¢ HHpoOpMaIuen).
ba3oBble JloruyecKkue 1ecTBUA:



BBUSIBIISITH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHATHUI, OTHOUIEHHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ONpEAENICHUs]  TOHITHUH, yCTaHABJIMBATh CYILLECTBEHHBIN MPU3HAK
KJacCU(PUKAMK, OCHOBAaHUSA i OO0OOLIEHUS W CpaBHEHUS, KpUTEpUHU
IPOBOIMMOTI0 aHAJIN3a;

BOCIIPUHUMATbh, (OPMYJIUPOBATh U NMPE0OPa30BbIBATH CYXKICHUSA: YTBEPAUTEIbHbBIE
U OTpULIATENIbHbIE, €IMHUYHbIE, YACTHBIC U O0IKE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUUS
B (akrax, JaHHbIX, HAOIIOACHMAX W  YTBEPXKICHUAX,  Ipeaararb
KpUTEPUH 7S BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;

OPOBOJUTH BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3OupaTh  JOKa3aTelnbCTBA  MAaTEMaTUYECKUX  YTBEPKIACHUU  (IpsMble
U OT NPOTUBHOIO), INPOBOAMTH CAMOCTOSTEIBHO HECJIOXKHBIE TOKa3aTelIbCTBA
MareMaTuyeckux  (pakToB,  BBICTpAMBATh  APryMEHTALMIO,  IPHUBOJUTH
OpUMepbl U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKICHUS;
BBIOMpATh COCO0O pelieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIIBKO BapUAHTOB
peuieHusi, BbIOMpaTh HauOoyiee TMOAXOMAIIMN C Y4YEeTOM CaMOCTOATEIbHO
BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebLCKHE 1eMCTBUSA .

UCIOJb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUII HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCHI,  (UKCUPYIOIIME  MPOTHUBOpEUYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE U JlaHHO€, (OpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

IIPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY HECJIOMXHBIN AKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAaHUE [0 YCTAaHOBJIEHHWIO OCOOCHHOCTEW MaTeMaTH4ecKoro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXAY COOOM;

CaMOCTOSITETTLHO  (POPMYJIMPOBATH OOOOIICHHWSI M BBIBOJABI IO pPE3yJbTaTam
NPOBEICHHOTO  HAOJNIOJIEHUs, MCCIENOBAaHUSA, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOIOB U 000OIICHMIA;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIABUTATH
MIPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJIITh  HEJOCTATOYHOCTh H W30BITOYHOCTh  MH(OpPMAITUH, JTAHHBIX,
HEOOXOMUMBIX JIJIS PEIICHHUS 3a]a49H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATHU3UPOBATH U UHTEPIPETUPOBATH
nHGOPMAITUIO Pa3TUYHBIX BUAOB M (OPM MIPEICTABIICHNUS,

BbIOMpaTh (popmy mpeacTaBieHus UHPOPMAIMK U WLIIOCTPUPOBATH pPeEIllaeMble
3a/1ayu CXeMaMH, TharpaMMamMu, HHOU TpaduKoil 1 iX KOMOWHAIIUSIMH,



* OLIGHMBATh HAJAECKHOCTb MHPOpPMAIUU 1O KPUTEPUAM, NPEIIOKEHHBIM yUUTEIEM
Wik cPOpMYJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBepCaJbHbIe Y4eOHbIC JAeiiCTBUS

KoMMyHMKaTUBHBIE ~ yHHUBEpcCajbHble  y4eOHble  JIEUCTBUSL  0OECIEUUBAIOT
c(hOpMHPOBAHHOCTH COIMAILHBIX HABBIKOB 00YYAIOIIINXCS.
OOmenne:

* BOCIpPUHUMAThL W (HOPMYIHUPOBATH CYXKJACHHS B COOTBETCTBUU C YCIOBHUSIMH
U LENSAMH OOIIeHHUS, SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX Y MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHUs 3a/laud U
NOJIYYEHHBIM PE3yNbTaTaMm;

* B X0Jie 00CYXJACHHS 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00OCYKIaEMOI TEMBbI,
po0JIEMBI, PEeIIaeMOM 3a/1a4y, BBICKA3bIBATh MJIEW, HALICIICHHbIE HA TOMCK
pEIEHNs, COMTOCTABIIATH CBOU CYKJIEHUS C CYKICHUSIMU JIPYTHX YYaCTHUKOB
auanora, oOOHapy»KUBaTh Pa3jIM4yle U CXOJICTBO MO3ULIUIA, B KOPPEKTHOU opMme
dbopMynHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

* MPEACTABIIATH PE3YJIbTAThl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CAMOCTOSTEIHHO BRIOUPATH (POPMAT BBICTYIUICHUS C YIETOM 3a]1a4
Ipe3eHTAIMU U OCOOECHHOCTEH ayIuTOPHUH.

CoTpyaHuYeCcTBO:

* [IOHUMATh M UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U HHIUBHUIYaTIbHOM pabOThHI
P PEIICHUU YYeOHBIX MaTEeMAaTHYECKUX 3a/1ay;

* [PUHHUMATH LI€TIb COBMECTHOM ESATEIBbHOCTH, TUIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOM paboThl, pacrpeAenaTh BUAbl padoT, J0roBapUBaThCs, 00CYKIATh
MIPOIIECC U PE3YNIBTAT PadOTHI, 0000IATh MHEHHUS HECKOJIBKHUX YEIIOBEK;

* y4acTBOBATh B IPyNNOBHIX opMax paboThl (00CYkAeHUS, 0OMEH MHEHUSAMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YaCTh paOOThl U KOOPJIUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YIE€HAMU KOMaH/bl, OLICHUBATh KAYECTBO CBOETO
BKJIa/1a B OOIIUIA MPOAYKT MO KPUTEPHUIM, CHOPMYIUPOBAHHBIM Y4aCTHUKAMU
B3aMMO/ICHCTBUSI.

PeryisiTuBHbIe YHHBepcaJbHble YuyeOHbIe NeiicTBUS

PerynaruBHble yHUBEpCaAIbHBIE yUueOHBIC IEHUCTBUS 00eCTIeYnBatOT (HOPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U JKMU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranuzamnus:

*  CaMOCTOSITEJIbHO COCTABJISITH IJIaH, AITOPUTM PEIICHUS 3a/1auul (UK €ro 4acTh),
BBIOMPATH CIIOCOO PELICHUS C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢
Y4ETOM HOBOU MH(OPMALIHH.



CaMOKOHTPOJIB:

* BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTara
pELICHUSI MATEMATUYECKOM 3a/1a4H;

* MPEIBUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HaAWJICHHBIX OLIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

* OLEHHUBAaTh COOTBETCTBUE pE3YyJIbTaTa [JEATEIbHOCTA IOCTABICHHON UENH
1 YCIIOBUSIM, OOBSCHSITh PUYUHBI TOCTYDKCHHS WIIH HEJOCTIDKCHUS T1ETTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHS MPOTPAMMBI MO MaTEMaTHKE MPEICTaBICHBI
Mo rojaM OoOy4YeHHUS B paMKax OTICNIbHBIX y4eOHBIX KypcOB: B 5—6 Kiaccax — Kypca
«MaremaTuka.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTrpamMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 5 KJacce.

Yucia 1 BbIYMCIEHUS

[lonnmathy U MPaBUWIIBHO YNOTPEOISATh TEPMUHBI, CBA3AHHBIE C HATYpaJbHBIMU
qucliaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMH.

CpaBHuBaTh U yHOPSAOYMBATH HATypajbHBIC YHCIIA, CPABHUBATH B MPOCTEUIINX
CIIy4asiX OOBIKHOBEHHBIE IPOOH, NECITHUHBIE TPOOH.

COOTHOCUTH TOUKY Ha KOOPJAUHATHOM (YMCIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €l
YHCIIOM U H300pa)kaTh HATypajbHbIE YHUCJIa TOYKAMH HAa KOOPJIWHATHOW (YHUCIOBOH)
IPSIMOM.

Bremonusate  apudmernueckue  ACHCTBUS € HATYpaJbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B IPOCTEUIITNX CITydasX.

BEIOTHATE IPOBEPKY, MPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OxpyrisTh HaTypalbHbIE YHCTA.

Penrenne TeKCTOBBIX 3224

Pemate TekcToBbIe 3amaun  apU(PMETHUECKHMM CIOCOOOM U C  IMOMOIUIBIO
OpPraHM30BAaHHOTO KOHEYHOT0 Mepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemmats 3amaun, comepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BETHUUHBI: CKOPOCTH,
BpEMsi, pacCTOSIHUE, 1IeHa, KOJIUYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMycH, CXEMbl, TAOIHIIbI, 0003HAUYEHUS TIPY PEIICHUH 3a/1a4.

[Tonp30BaThCs OCHOBHBIMU EIMHHUIIAMH H3MEPEHMS: II€HBI, MAacChl, PacCTOSHUA,
BpPEMEHU, CKOPOCTH, BbIPAXKATh OHU €IMHHULIBI BEIUYUHBI YEpe3 IPYTHeE.

W3Bnekath, aHanM3UpOBaTh, OICHWBATH HH(OpPMAINIO, TMPEACTABICHHYIO
B Tabiuue, Ha cTonO4YaTod AuarpamMme, MUHTEPIPETHUPOBATh NPEICTaBICHHBIC JaHHBIE,
WCTIOJIB30BaTh JIAHHBIC NP PEIICHUH 3a/1a4.



Harasignasi reomerpust

[Tobp30BaTHCS TEOMETPUYCCKUMU TTOHATUSMU: TOYKaA, TIpsiMasi, OTPE30K, JIy4, YIoJl,
MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

[IpyBoauTH TpPUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMeEmuX (opmy
U3YYCHHBIX TCOMETPUICCKUX PUTYP.

Hcnonb3oBaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIMHA CTOpPOHA,
C MHOTOYTOJbHUKAMU: YTOJI, BEpIINHA, CTOPOHA, JUArOHAb, C OKPYKHOCTBIO: Pajinyc,
TUaMeTp, EeHTP.

N300paxaTh N3ydeHHbIC TeOMETpUYECKre (PUTypbl HA HETUHOBAHHOMN M KJIETYATOU
OyMmare ¢ MOMOIIbIO HUPKYJIS U TUHEUKH.

HaxomuTh AMuHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHHEM C IOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOU JTUHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajInyca.

Hcnonp30BaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYTONbHUKA, KBajgpaTa ISl WX
MOCTPOCHUS, BEIYUCTICHUS TUIOMIAIN U TIEpUMETPa.

Bbraucisite mepuMerp ¥ mionaab KBajapaTa, MpsiMOyroibHUKA, (GUTYP, COCTaBICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM YHcCIe (PUryp, n300paxeHHBIX Ha KJIeT4aTol Oymare.

[Tonmb30BaTbCcsi OCHOBHBIMH ~ METPHUYECKHMH CIWHHUIIAMHA HW3MEPEHHUS  JUTMHBI,
TUTOIIA/IH; BBIPAXKATh OJTHUA €UHUIIBI BETMUUHEI Yepe3 JIpyTrue.

PacniosnaBaTh mapauienenumnen, KyO, HCIOIB30BaTh TEPMHHOJIOTHIO: BEPIIHHA,
peOpo rpaHb, U3MEPEHUs, HAXOAUTh U3MEPEHUS MapalieNenumnena, Kyoa.

Boruncnate o0beM KyOa, mMapajvienenurena M0 3aJaHHbIM — W3MEpPEHUSM,
MOJTb30BAThCS €AMHUIIAMHU U3MEpPEHUs 00beMa.

Pemarp HecnokHbIE 3a7auM  HA  U3MEPEHHE T'C€OMETPUYECKHX  BEITUYHUH
B TIPAKTHUYECKUX CUTYAIHSIX.

[IpeameTHble pe3yabTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOro Kypca K KOHILY
oOydeHus B 6 KJjacce.

Yuciia v BbIYUCICHUS

3HaTh W TIOHUMAaTh TEPMHUHBI, CBSI3aHHbIE C Pa3JIUYHBIMU BHJIAMH YHCEI
U croco0aMu UX 3amucH, MEPEeXOAUTh (€CIH 3TO BO3MOKHO) OT OJHOM (HOpMBI 3amucu
Yyuclia K IPYrou.

CpaBHHBATH U YIIOPSIOYMBATS IIEITbIE YUCIIA, OOBIKHOBEHHBIE U IECATHYHBIE TPOOH,
CpaBHHBATh YMCJa OJJHOTO U Pa3HBIX 3HAKOB.

BoinonusaTh, couerast yCTHbIE U MUChbMEHHBIE IPUEMbI, apu(PMETUIECKUE JEeUCTBUS
C HATypaJbHBIMU U IEIbIMU YHUCJIaMH, OOBIKHOBEHHBIMHU W JCCSITHYHBIMU JPOOSIMHU,
MOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMH YUCIIAMH.

Boluncnarh 3HAYEHUS YUCIOBBIX BBIPAKEHUM, BBIMNOIHATH MPUKUIKY U OLEHKY
pe3yibTaTa BBIYHCICHUN, BBIMOJIHATh MPEOOpPa30BAHUS YHUCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUECKUX CUCTBUH.



CoOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSAMOUN C COOTBETCTBYIOIIMM €U YUCIOM
1 n300paxaTh Yucia TOUKaMU Ha KOOPJMHATHOU MPSAMOM, HAXOIUTh MOJYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHOW CHUCTEME KOOPAWHAT C KOOPJIMHATAMH ITOUN
TOYKH.

OKpyIJISTh 1eNble YUCia U JEeCATUUHbIC IPOOU, HAXOUTh MPUOIMKEHUS YUCEIL.

YuciioBble U OyKBEHHbIE BHIPAKEHUS

[TornmaTe W ymoTpeOJATh TEPMUHBI, CBS3aHHBIE C 3aMUCHIO CTETNCHW 4YHCIIA,
HAaXOJUTh KBaApaT M KyO 4YHWCIa, BBIUUCIATH 3HAYCHHUS YHCIOBBIX BBIPAXKEHUH,
COJIEPKAILUX CTEIEHH.

[Tonp30BaThCsd NpPU3HAKAMH JEIMMOCTH, PACKIAIbIBaTh HATypaJbHbIE 4YHCIIA
Ha MPOCThIE MHOXKHUTEIIH.

[Tonp30BaThCs MacITAOOM, COCTABIISITH IPOMOPIUU U OTHOIICHHUS.

Hcnonb3oBaTh OyKBbI i 00O3HAUYEHHUS YMCET TPHU 3alUCH MATEMaTUYECKUX
BBIPAKEHUN, COCTABJISITh OYKBEHHBIE BbIpAXKEHUSI W (POPMyJbl, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPAKEHUMN, OCYIIECTBIISISI HEOOXOIMMBIE TOJICTAHOBKH U TTPEOOPa30BaAHUS.

HaxonuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3a/1a4

PemmaTe MHOrOIIarOBBIE TEKCTOBBIE 337241 apU(PMETHUECKHUM CITOCOOOM.

Pemiats 3amaud, cBsi3aHHBIE C OTHOIIEHHWEM, MPOMOPIMOHAIBLHOCTHIO BEJIMYMH,
MPOLIEHTAMHU, PEIIaTh TPU OCHOBHBIC 33J1a4u Ha IPOOU U MPOLICHTHI.

Pemiats 3amaun, coneprxaliue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUHUHBI: CKOPOCTb,
BpEMsI, pacCTOSHHUE, II€Ha, KOJMYECTBO, CTOUMOCTb, MPOU3BOAUTEIBHOCTh, BPEMS,
o0bemMa paboThl, HCMONB3YS apudMEeTHUecKHue JCHCTBHUS, OILCHKY, NPUKUIKY,
MOJIb30BATHCS €MHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJTUYUH.

CocTaBnsiTh OYKBEHHBIE BHIPAXKEHHUSI 110 YCIOBHIO 33/1a4H.

N3Bnekarbs nHPOpMALUIO, IPEACTABICHHYIO B Ta0JIMLIAX, Ha TMHEHMHOM, CTON0YaTON
WIM  KpPYroBOM  JIuMarpaMMax, HMHTEPHPETUPOBATh  IPEICTABICHHBIE  JIAHHBIE,
HCII0JIb30BaTh JaHHBIE MPU PEIICHUH 3a]1a4.

[IpencraBisiTe HHPOPMAIUIO C TOMOIIBIO TAOJHIL, JIMHEWMHOM 1 CTOJIOUATOMN IUarpaMm.

Harusgnas reomerpus

[IpuBoauTh mnpuUMEpbl OOBEKTOB OKPYXKAIOMIEIT0 MHpa, HMEIUX (popmy
M3YYEHHBIX TEOMETPUYECKUX TIOCKUX M IPOCTPAHCTBEHHBIX (QUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX UTYP.

N300paxkath ¢ MOMOUIBIO LUPKYJISA, JUHEHKH, TPAHCIOPTHUPA HA HEIMHOBAHHOM
U KJIETYaTol Oymare um3ydeHHbIE IUIOCKHE TeoMeTpuyeckue Gurypbl U KOHGUTYpalluy,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCA TEOMETPUUECKUMU TOHATHUSAMH: PABEHCTBO (UTYP, CUMMETPHS,
UCII0Ib30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPUEH: OChb CHUMMETPHH, LIEHTP



CUMMETPUHU.

Haxoauts BeTMYMHBI YII10B U3MEPEHUEM C TIOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMWHBI, IOJB30BAaThCA MPHU PEIICHUU 3a7ay TPAayCHOW MEpOH YTIIOB,
pacIio3HaBaTh HA YEpPTEkKaX OCTPBIU, MIPSAMOM, Pa3BEPHYTHIN U TYIOU YIJIbI.

BpuncnsaTe JQuMHY JIOMaHOW, TIEPUMETP MHOTOYIOJIBHUKA, IOJIb30BaThCS
€AUHUIIAMHA W3MEPEHHMs UIMHBI, BBIPAXXaTh OJHU EOVWHMIBI U3MEPEHUS [UJIMHBI 4epe3
Jpyrue.

Haxonutb, HMCHONB3ys 4YEPTEKHBIE HUHCTPYMEHTBI, PACCTOSAHUS: MEXAY ABYMS
TOYKaMH, OT TOUYKHU 10 NPSIMOM, IJIMHY IyTH Ha KBAJPaTHOU CETKE.

Boeruncnars minomanbs Guryp, COCTaBiIE€HHBIX U3 NPSIMOYTOJIbHUKOB, UCTIOIb30BaTh
pazOueHue Ha  TPSMOYTOJbHHKW, HAa paBHble  (QUTYpBI,  JTOCTpauBaHHE JI0
MPSMOYTOJIbHHUKA, TIOJb30BAThCA OCHOBHBIMHU €IWHUIIAMUA W3MEPEHUS IUIOLIA[IH,
BBIPAXKATh OJIHU €WHUIBI U3MEPEHUS TUIOMIAAN YEPE3 APYTHe.

Pacrio3HaBaTh Ha MOAENAX W HW300pPAKEHHMSIX MHUPAMUIY, KOHYC, UMIUHAP,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0pakath Ha KJIeTUaToi Oymare mpsiMOYyTroJIbHBIN MapaieenuIie].

Beruncnare 00beM TPSMOYTOJIBHOIO Mapajulenenumnena, Kyda, MOJb30BaThCS
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00beMa;

Pemlarp HeclOXHbIE 3aayd  Ha HAXOXKJICHHE TEOMETPUYECKHX BEJIIMYMH
B MPAKTUYECKUX CUTYaALIHSIX.



TEMATHUYECKOE INTAHUPOBAHHUE

5 KJIACC
HaumenoBanue paznena  |KonuuectBo OcHoOBHOE OCHOBHBI€ BU/IBI JIEATEILHOCTH 00YUYaIOIIUXCS
(Tembl) Kypca 4acoB coliepKaHue
HarypanbHabie uncna. 43 Hecstuynas cucteMa |Uurarh, 3aMChIBAaTh, CPABHUBATH HATypajbHbIC YUCIIA;

JleficTBUA ¢ HATYpaJIbHBIMU
YUCIIAMU

cunciieHus. Pan
HATypaJIbHBIX YUCEIL
Harypanbhslii psia.
Yucino 0.
HarypanbHbie uncna
Ha KOOPJIMHATHOU
IIPSIMOM.

CpaBHeHue,
OKpYTJICHUE
HaTypaJbHBIX YUCEN.
Apudmernueckue
JNEUCTBUS

C HATypaJIbHBIMU
yucnamu. CBoiicTBa
HYJIS IPU CJI0KEHUH
1 YMHOXKCHUH,
CBOMCTBA CIUHUIIBI
P YMHOKECHUMU.

nperIaraTh U 00CyKIaTh COCO0bI YIIOPSI0YNBAHUS YUCEN.
N300paxaTh KOOPIUHATHYIO IPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIWHATHOW MPSAMOM, HAXOAMTh KOOPANHATHI
TOYKHU.

HccaenoBaTth cBoiicTBa HaTypanbHOTO psiaa, yrcen 0 u 1 mpu
CJII0’)KEHHU U YMHOKECHUU.

Hcnosb30BaTh NPaBHJIO OKPYIVIEHUS HATYPAJIBHBIX YUCEI.
BbinosHATh, apudpMeTHYecKue JeMCTBUS C HATYPAIbHBIMU
YUCJIaMH, BBIYMCJIATH 3HAYEHNS YHCIIOBBIX BBIPAXKEHUN

CO CKOOKaMH U 0€3 CKOOOK.

3anucbIBaTh NPOU3BEICHUE B BUJE CTEIICHU, YUTATH
CTENEHU, HCI0JIb30BATh TEPMUHOJIOT IO (OCHOBAHHUE,
MOKA3aTellb), BBIYUCIAATH 3HAYCHUS CTEIICHEN.

BBINOJHATH NPUKUAKY U OLEHKY 3HAaYEHUW YHCIIOBBIX
BBIPAKEHUH, MPEAJIAraTh U IPUMEHATH IPUEMbI IPOBEPKU
BBIYUCJICHUN.

Hcnosib30BaTh NPHU BHIYMCICHUAX IEPEMECTUTENBHOE U
COUYETATENIBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,
pacnpenesuTeENbHOE CBOUCTBO YMHOXKEHHUS; (GOPMYIMPOBATH




[TepemecTuTenbHOE U
COUYeTaTeIbHOE
CBOMCTBA CJI0KCHUS
Y YMHOXKEHMUS,
pacnpeaeIuTenIbHOe
CBOMCTBO
YMHOKEHUS.
Jenmurenu

Y KpaTHBIE YUCIIA,
pa3oKeHre uncia
Ha MHOKUTEJIH.
Henenne

¢ ocratkoM. [Ipocrtsie
1 COCTAaBHBIC UMCIIA.
IIpr3Haku
JIEIIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHn

C HATypaJIbHBIM
IIOKa3aTEIIEM.
YwucaoBelie
BBIPAXKEHUS; TOPSIAOK
nevictsuil. Penienne
TEKCTOBBIX 3aJ1a4 Ha
Bce apumeTndeckue

U MIPUMEHSTH MpaBuJIa IpeoOpa3oBaHUs YNCIOBBIX BRIPAKCHUIN
HAa OCHOBE CBOWCTB apU(PMETUIECKUX JICHCTBHIA.
HccnenoBaTh 4HCIIOBBIE 3aKOHOMEPHOCTH, BHIIBUIATh

1 000CHOBBIBATH FHNOTE3bI, (POPMYJIMPOBATH 00001IeHUS U
BbIBO/IbI 10 PE3YJIbTaTaM MPOBEACHHOT O UCCIIEIOBAHMUS.
D®opMyJHPOBATH ONPEACJICHUS JCIUTEN U KPATHOTO,
HA3bIBATH JICIIUTEIIM U KPATHBIC YHUCJIA; PACMO3HABATH
MPOCTHIE U COCTABHbIC UKciia; GOPMYJIUPOBATH

U NPUMEHATh NPU3HAKH JEITUMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA TTPOCTHIE
MHOKHUTEJIN; HAX0AUTh OCTATKHU OT JICJICHUS U HEIOIHOE
YaCcTHOE.

Pacno3HaBaThb UCTHHHBIC U JIO)KHBIC BEICKA3bIBaHUS

0 HaTypaJbHbIX YUCJIAX, MPUBOAUTH MPUMEPbLI

1 KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCE.
KoncTrpyupoBarh MaTeMaTHYECKHUE NPET0KEHHS

C MMOMOIIBIO CBSI30K «H», «UIN», «ECIIH. .., TO...».

Pemathb TeKCTOBBIC 3a71a4l apUPMETHIECKUM CTIOCOOOM,
HCIO0JIb30BaTh 3aBUCUMOCTH MESXY BEIMUMHAMHU (CKOPOCTb,
BpeMsI, pacCTOSIHHE; 11eHa, KOJTUYECTBO, CTOMMOCTD U JIP.):
AHAJIM3UPOBATH U OCMBICJIUBATH TEKCT 33/1a4H,
nepegopMyJIHPOBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMBIC
JTaHHbIE, YCTAHABJIUBATH 3aBUCHUMOCTH MEXK]1y BEJIMUMHAMU,
CTPOHUTH JIOTHYECKYIO LIEMOYKY PACCYKICHUH.
MopaeanpoBath X0/ pEUICHUS 3aa4i C MOMOIIBIO PUCYHKA,




JICUCTBUS,
Ha IBMKCHHE
Y TIOKYTIKH

CXEMBblI, TAOJIHIIBI.

IIpuBoauTH, pa30MpPaTh, OUEHUBATH PA3ITUYHBIC PELICHUS,
3alMCH PEIICHUM TEKCTOBBIX 3a7ay.

Kputnyecku oieHMBATH [TOJYYECHHBIN PE3YJIBTAT,
OCYIIECTBJATH CAMOKOHTPOJIb, IIPOBEPSIA OTBET HA
COOTBETCTBHE YCIIOBUIO, HAXOAUTDH OLUIMOKH.

PemaTsb 33124 ¢ OMOIIBIO ITepedopa BCeX BO3ZMOKHBIX
BapUaHTOB.

3HAKOMHUTBHCSA ¢ UCTOPHEi pa3BUTHS apuPMETUKU

Harnsinnas reomerpusi.
JInHAM HA TIIIOCKOCTH
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Touka, psimasi,
OTPE30K, JTyY.
Jlomanasi.
N3mepenne 1imHbl
OTpe3Ka,
METPUYECKUE
€AUHULIBI
V3MEPEHHUS JJIVHBIL.

OKpYXHOCTb U KpYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN».
VYromn. [Ipsamon,
OCTPBIHU, TYIION

Y Pa3BEPHYTHIN
yribl. M3mepenne

Pacno3HaBaTh Ha yepTeE)Kax, pUCYHKAX, ONMUCHIBATD,
UCITONIb3Ysl TEPMUHOJIOTHIO, U M300PasKaTh C IMTOMOILBIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, MIPSMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, IPpMBOAMTH NPUMePbI OOBEKTOB PEATHHOIO
MUpPa, UMEIOINUX (OPMY U3YyUEHHBIX (DUTYP, OLIEHUBATH UX
JIMHEWHBIE pa3MEpHI.

Hcnonb30BaTh JIMHEHWKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: U3MEPSTH JUINHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 3aJaHHOM UIMHBI, YTOJI,
3aJJaHHOU BEJIMYMHBI; OTKJIAABIBATH LINPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTB 3aJaHHOT'O pajanyca.
HN306paxkath KOHPUTYypaLIK TEOMETPUIECKUX (DUTYD

13 OTPE3KOB, OKPYKHOCTEW, NX YACTEW HA HEJIMHOBAHHOU

U KJIETYaTOl Oymare; nmpeAiaraTh, ONMChIBATH H 00CYKIATh
CI0CO0BI, AJTOPUTMBI ITIOCTPOEHUS.

PacnozHaBaTh U H300pakaTh Ha HETMHOBAHHOM




YIJIOB.
[IpakTnueckas
pabora
«IloctpoeHue
YIJIOB)»

U KJIETYATOM Oymare mpsiMoid, OCTPBIH, TyTOH, pa3BepHYTHIN
yTJIbl; CPABHUBATH YTJIbL.

BbI4uCaASITh IJTMHBI OTPE3KOB, TOMaHbIX.

IloHuMATH U MCNOJIB30BATH NPHU PellIeHUN 3a1a4
3aBHCHMMOCTH MEXy €IUHUIIAMU METPUUYECKOU CUCTEMBI MEp;
3HAKOMHUTbCSI C HEMETPUYECKUMU CUCTEMaMU Mep;
BbIPAKATH JJIMHY B PA3JIMYHBIX €UHUILIAX U3MEPEHUS.
HccaenoBath Gurypsl 1 KOHPUTYpAIUH, UCTIONIB3YS

(G pOBBIE PECYPCHI

OOGBIKHOBEHHBIE APOOU

48

Hpo6s. [TpaBunbHbIE
1 HETIPpaBHUJIbHbBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue 1po0eii.
Cnoxenue

Y BEIUUTAHUE
OOBIKHOBEHHBIX
npo0eii. CMelaHHas
IpoOb. YMHOXKEHUE U
JIeJIEHUE
OOBIKHOBEHHBIX
Jpo0eii; B3aMMHO-
oOpaTHbIe IpoOHu.
Pemienne TEKCTOBBIX
3a/1a4, CoJIepIKAIINX
npobu. OCHOBHBIE

MoaeaupoBathb B rpaduuecko, npeaMeTHou popme,

C IIOMOIIBIO KOMIIBIOTEPA ITIOHATHS U CBOWCTBA, CBA3AaHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIaTh CIIOCOOBI
yHOPSI0YMUBAHUS APOOEH.

N3006paxkath 0OBIKHOBEHHBIE APOOU TOUKAMHU

Ha KOOPJAMHATHOW NIPSIMOM; HCIOJIb30BAaTh KOOPIUHATHYIO
OpSIMYIO JIJI1 CPAaBHEHHUS IPOOEH.

@ opMyJIHPOBaATH, 3ANIMCHIBATH ¢ IOMOIIbI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM 1Ip00H; MCIOJIb30BATh OCHOBHOE
CBOMCTBO JIpoOU JUTsl COKpaIeHus: Apooeit 1 mpuBeneHus 1poodu
K HOBOMY 3HAMEHATEIIO.

IIpencraBasiTh CMEIIAHHYIO IPOOH B BUJIE HETIPABIIILHON U
BBIICJIATH LIETYI0 YaCTh YMCIIa U3 HEMPABUIbHOM IpOOH.
BeinosHATH apudpmeTHUecKue AeiCTBUA

C OOBIKHOBEHHBIMH JPOOSIMU; MPUMEHATH CBOMCTBA




3a/1a9M Ha JPOoOH.
[Tpumenenue OykB
JUTSL 3aITUCH
MaTeMaTH4eCKHUX
BBIPAKEHUI

Y NIPEIJI0KEHU I

apu(METHIYCCKUX JTCHUCTBUM IS pallHOHATH3AIHH
BBIYMCJICHU.

BbINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTaTa BEIYMCICHUN;
npeaiaratb U NPUMEHATh PUeMbI POBEPKH BEIYUCIICHU.
IIpoBoauTh MccJIeI0BAHUS CBOWCTB IPOOEH, OMUpasich

Ha YKCJIOBBIC DKCTIEPUMEHTHI (B TOM YHUCJIE C TIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 po0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPDI, CTPOUTH
BbICKA3bIBAHUS 1 OTPULIAHUS BHICKA3bIBAHUM.

PemaTth TEKCTOBBIC 3a/1a4H, COJIepkKalre APOOHBIE IaHHBIE,
Y 33/1a44 Ha HAXOXJAEHUE YaCTH LEJI0T0 U LEJIOro MO €ro
4acCTH; BBISIBJISITh X CXOJACTBA M Pa3IHYMS.
MopaeaupoBath X0/ pELUICHUS 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTH, pa30MpPaTh, OLEHUBATDH PA3JTUYHBIC PEIICHUS,
3aIIUCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnyecku olieHUBATH ITOJy4YEHHBIM PE3YIIBTAT,
OCYILECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCS C UCTOPHUE pPa3BUTHS apUPMETHKU

Harnsnnas reomerpus.
MHOroyronsHUKu
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MHOroyroJyibHuKHu.
YeTbIpexyroiapHUK,
IIPSIMOYT OJIBHUK,
KBaJIpar.
[IpakTnueckas

OnuceIBaTh, HCNOJb3yH TEPMHUHOJIOTHIO, M300pPaKaATh

C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoaAUTHL MPpUMeEPBI 0OBEKTOB PEATbHOI0 MUPA, UMEIOLIUX
(¢opMy MHOTOyTOJIbHUKA, IPSIMOYT OJIbHUKA, KBapaTa,




pabota
«IlocTpoenne
MIPSIMOYTOJIBHUKA C
3aJJaHHBIMU
CTOPOHAMU

Ha HEJIMHOBAHHOU
Oymarey.
TpeyronapHUK.
[Inomane

U TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOI'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MIPSIMOYT OJIBHUKOB,
€AUHULIBI
U3MEPEHUS
TUTOLIAN.
[Iepumerp
MHOTI'OYT'OJIbHUKA

TPEYTrOJIbHUKA, OUEHUBATH NX JTUHEUHBIE pa3MEpPHI.
BobruncJsiTh: NEpUMETp TPEYTOIbHUKA, IPIMOYT OJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIAAb MPAMOYTOJIbHHUKA, KBaJApaTa.
HN300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHbBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HETMHOBAHHOM U KJIeTUaTOM OyMare KBaapar u
MPSIMOYTOJIBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath cBOCTBA IPSIMOYTOJIbHHUKA, KBAIpaTa IIyTEM
AKCIIEPUMEHTA, HAOJI0ICHUSI, U3MEPEHHUSI, MOJICIUPOBAHMS;
CpPaBHUBATh CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBarh MmaTeMaTu4ecKue NPeAJI0KeHU S

C TIOMOIIIBIO CBSI30K «HEKOTOPHII», «TH000M.
Pacno3HaBaTh HCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 MHOI'OYTOJIbHHKAX, HIPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPBL.

HccaenoBath 3aBUCMMOCTD IUIOMIAIA KBAIPATA OT JJIUHBI
€ro CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBAIPATHOM CETKU IS IOCTPOCHUS
buryp; pa3douBaTh NMPSIMOYTOJLHHUK Ha KBaJIPaThI,
TPEYTOJIbHUKH; COCTABJIATH (UTYpPHI U3 KBAJAPATOB

U TPSIMOYTOJILHUKOB U HaXOJWUTh MX IUIONIA/lb, pa30UBAThH
¢burypsl Ha NPSIMOYTOJIBHUKU W KBaAPaThl U HAXOAUTH MX
IUIOLIAb.

BripaxkaTh BEeIMUYMHY IUIOIAAA B PA3JWYHBIX €IUHULAX
VU3MEPEHHSI METPUUECKON CUCTEMBI MEP, IOHUMAThH

U HCI0JIb30BATh 3aBHUCUMOCTH MEXIY METPUYECKUMHU
€AUHULIAMA U3MEPEHUS TUIOIIA/IN.




3HAKOMUTHCH ¢ IPUMeEPAMH NPUMEHEHUs TJIOMIATU U
nepuMeTpa B MPAKTUYECKUX CUTYALIHSIX.

Pemathb 3agaum u3 peaabHON KU3HU, NPEAIAraTh U
00Cy:KIaTh pa3IuYHbIE CIOCO0BI PEIICHUS 3a/1a4

JlecsaTuunble qpoou
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JlecaTuuHas 3anuch
npobeii. CpaBHEHHE

JECSITUYHBIX TPOOEH.

JlencTBust

C JICCATUYHBIMU
JIPOOSIMH.
OkpyrieHue
JECSITHYHBIX
pooeit.

Pemenne TekcToBBIX
3a/1a4, COAEepIKAIINX
npobu. OCHOBHBIE
3a/1a4u Ha ApooH

IIpeacTaBiasiTh JECATHUHYIO IPOOb B BUE OOBIKHOBEHHOH,
YHUTATH U 3aNUCHIBATH, CPABHUBATD JICCATHYHBIE T1pOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIOYMBAHUS IECITHYHBIX TPOOEH.

HN3o00pakaTth 1ecaTHYHBIC APOOU TOUKAMHU HA KOOPMHATHOU
MIPSIMOM.

BbISIBJISITH €X0ACTBA M Pa3JM4us MPABWI apu(PMETHIECKUX
JEUCTBUM C HATYPaJIbHBIMHU YUCIaMH U AECATUYHBIMU
JTpOOSIMH, OOBSICHSTH UX.

BoinoaHATh apudmernyeckue IeUCTBUS C IECITUIHBIMU
JIpoOSMU; BBINOJHATH NPUKUAKY M OIEHKY pe3ysbTaTa
BBIYUCJICHU.

IIpumensaTh cBoiicTBa apudMeTUUECKUX ICHCTBUN

JUISl palliOHAIN3alK BEIYUCICHUH.

I[IpuMeHATH NMPABUJIO OKPYIJIEHHMS JCCITHUYHBIX IPOOEH.
IIpoBoauTh HMCCIEIOBAHUA CBOMCTB JCCATUUHBIX JPOOEH,
ONMHPAsCh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM YHUCIIE

C IOMOIIBIO KOMITBIOTEPA), BBIIBUTATH TMIIOTE3bI

U IPUBOJUTH UX 0OOCHOBAHMUSL.

Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMSA U OTPUIIAHUS BbICKA3bIBAHUI.




PemaTh TEKCTOBBIE 3a/1a4H, COAEPKAIME IPOOHBIE TAaHHBIE, U
Ha HaXOX/IEHUE YaCTH LEJIO0ro U LEJOro Mo €ro YacTu;
BBISIBJISITh HX CXOJCTBA H PA3JIMYHSL.

MopeaupoBaTh X0/ PELICHUS 3a/1a4U C TOMOUIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauTH, pa3douparTb, OUEHUBATH PA3JINYHBIE PELLICHHUS,
3alKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

OnepupoBaTth JpOOHBIMU YHCIIAMU B PEAIbHBIX )KU3HEHHBIX
CUTYaLUsX.

Kpurnuecku oueHUBATh [10JyYEHHBIA PE3YIIbTAT,
OCYILECTBJISITh CAMOKOHTPOJb, IPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OIIMOKH.
3HAKOMUTBHCH C HCTOPUEI pa3BUTUS apUPMETUKU

Harnsanas reomerpusi.
Temawn

burypsl B
MPOCTPAHCTBE

MHOrorpaHHUKH.
N300paxeHue
MHOT'OTDAHHHUKOB.
Mopnenn
IPOCTPAHCTBEHHBIX
TEJL.
[IpssMOYTOJIbHBIN
napajvieenunen,
Ky0. Pa3zBepTku kyba
U MapaJijieienuIena.
[IpakTrueckas
pabora «Pa3BepTka
KyOa.

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:Kal01IeM
MHpe TPSMOYTOJBHBIN Mapajuienenunesn, Kyo,
MHOTOTPaHHUKH, ONUCHIBATD, HCII0JIb3Ysl TEPMHHOJIOTHIO,
OLIEeHUBATb JIMHEWHBIE Pa3MEpBhI.

IIpuBoaAUTH NPpUMeEPbI 0OBEKTOB PEaIbHOT0 MUPA, UMEIOIINX
(dbopMy MHOTOrpaHHUKA, IPSIMOYTOJILHOTO MapaljiesienuIesa,
Kyoa.

HN3o00pakaTh Ky0 Ha KJIeTUaTON Oymare.

HccnenoBathb cBoiicTBa KyOa, MPSIMOYTOIBHOTO
napa’suiesenure1a, MHOrOrpaHHUKOB, UCTIONb3YsI MOJIEIH.
Pacno3HaBaTh 1 M300paxarh pa3BepTKu KyOa u
napaJuieNenurnea.

MopeaupoBath Ky0 U nmapasuienenumes u3 Oymart u mpoumx




O6bem kyo0a,
IPSIMOYTOJTBHOTO
napaJuiesnenuresa

MaTepuaioB, 00BACHATH c0co0 MoenupoBanus. HaxoauTh
U3MEPEHN S, BBIYMCJIASATH TUIOIIAb TIOBEPXHOCTH; 00beM Ky0a,
IPSIMOYTOJILHOTO TIapaJlieenuieia; uecjie0BaTh
3aBMCUMOCTb 00beMa Ky0a OT JIJTMHBI €ro pedpa, BHIABUTATH
U 000CHOBBIBATH I'MIIOTE3Y.

Hao0aroaaTh ¥ NIPOBOAUTH AHAJIOTHH MKy TOHATUIMA
TUTOIIAIM U 00BheMa, IepUMeTpa U TUIOIAAN TOBEPXHOCTH.
Pacno3naBaTh UCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3bIBAHUSA W OTPUIIAHHSI BHICKA3bIBAHHI.
Pemate 3a1a4u U3 pealbHON KU3HU

[ToBTOpEHUE 1 0000LIEHNE

10

[ToBTOpEHNKE
OCHOBHBIX NOHSATHH
U METOJ0B Kypca

5 knacca,
000011IcH1E 3HAHUH

BouruncJsiTh 3HaUEHUS BBIPAKEHUH, COAEPHKALINUX
HATypaJIbHbIE YUCJIa, OOBIKHOBEHHBIE U IECATUYHBIE IPOOH,
BBINIOJIHATH MPE00OPa30BAHUS YUCEN.

Boi0upaTh cnocod cpaBHEHUS YUCET, BEIYUCIICHUM,
NMPUMEHSITh CBOICTBA apUMETUIECKUX ACHUCTBUI

JUISl palliOHAIN3alMK BEIYUCICHUH.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHIEMBIX ICHCTBUHN U
CaMOIPOBEPKY Pe3yJIbTaTa BEIYUCIIEHUMN.

Pemartp 3agaum u3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA U1 PEIIEHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

Pemars 3a1a4u pasHbIMH CII0CO0AMH, CPABHMBATH CIIOCO0BI
pelleHNs 3a/1a4, BBIONPATh PAIMOHAJIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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6 KJIACC

yuciaMu. YUCI0BbIE
BBIPKEHMUSI, TTOPSITOK
JICHCTBUI,
HCIIOJIb30BAHUE
cko0ok. OkpyriieHue
HATypaJIbHBIX YHCET.
Jlenurenu u KpaTHbIe
qucIIa; HauOOJIbIIHA
OOIIUiA TeTUTENb

Y HaMEHbIIIEe
o011iee KpaTHOE.
JlenuMocTh CyMMBI

U TIPOU3BE/ICHMUS.
Jenenune

C OCTaTKOM.
Pemenue TekCTOBBIX
3as1a4y

HaumenoBanue paznena  |Komnuectso OcHoBHOE OcCHOBHBIE BUJIBI AESATEIBHOCTH 00yUYarOLIUXCS
(Temsl) Kypca 4acoB collepKaHue
HatypanpHbie uncina 30 Apudmernueckue BoinojHaTh, apupMeTHuyecKue 1eicCTBUSA C MHOTO3HAYHBIMU
JEHUCTBHUS HaTypaJbHbIMU YUCJIAMH, HAXOAUTH 3HAYECHUS YUCIIOBBIX
C MHOI'O3HAYHBIMH BBIPAXEHHI CO CKOOKaMHU U 6€3 CKOOOK; BIYUCIATH
HaTypajibHbIMU 3HAYEHUH BBIPAKECHUH, COAEPKAIINX CTENEHHU.

BbINOHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpaKECHUH, NPUMEHATH MPUEMbI IPOBEPKU PE3yJIbTaTa.
Hcnoab30BaTh NPU BHIYUCIEHUSIX IEPEMECTUTEIBHOE U
COUYETATENIBHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeneuTeENbLHOE CBOUCTBO YMHOKEHHUSI OTHOCHTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUH.
HccaenoBaTh 4KCiIOBbIE 3aKOHOMEPHOCTHU, MPOBOAUTH
YUCJIOBBIE IKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THNOTE3bI.

DopMyTHPOBATH ONPeeICHUs ICJIUTENS U KPaTHOTO,
HAUOOJBIIETO OOIIEro ASIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOI 0, IPOCTOr0 U COCTABHOI'O YMCET; UCIIOJIb30BATh 3TH
MOHSITUA MPU PEUICHUHU 3a]a4.

IIpuMeHATH aJIrOPUTMBI BEIYHUCIICHUSI HAUOOJIBIIIET0 00IIIEro
JEMUTENS] 1 HAMMEHBIIIEro 00IIero KPaTHOrO IBYX YUCEN,
AJTOPUTM Pa3JIOKEHUS YMCIIA HA IPOCThIE MHOKUTEIH.
HccaenoBath ycinoBus neauMocTy Ha 4 u 6.

HccaenoBath, 00Cyx1aTh, (OPMYJIHPOBATH




1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBbI, TPOU3BEICHUS:
JBYX YETHBIX YMCEJI, ABYX HEUETHBIX YUCIIE, YETHOIO

Y HEYETHOI'O YHCElL.

HccaenoBath cBOMCTBA JEIUMOCTHA CYMMBI M TPOU3BEACHUS
YHCell.

IIpuBogUTH MpUMeEPHI YUCEN C 33JaHHBIMU CBOWCTBaMU,
PacCNo3HaBaTh BepPHbIC U HEBEPHbIE YTBEPKIACHHUS

0 CBOICTBaX YHUCEIl, ONPOBEPraTh HEBEPHbBIE YTBEPKACHUS C
OMOLIBIO KOHTPIIPUMEPOB.

KoncTpyupoBaTth MaTeMaTHUYecKHe NMPeIJ10KeHUsI

C TIOMOLIBIO CBSI30K «H», CHIIN», «ECIH. .., TO...». PemiaTh
TEKCTOBBIE 3a]1a4¥, BKIFOYAIOIINE MOHITHUS JETUMOCTH,
apu(PpMETUIECKUM CIIOCOOOM, HCIIOIB30BATh MEPEOOP BCEX
BO3MOKHBIX BAPUAHTOB.

MopeaupoBaTh X0 pELICHHS 337a4u C TOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

IIpuBoauTh, pazdéupaTb, OLEHUBATH PA3JIMYHbIC PELICHUS,
3alMCH PEIIEHUH TEKCTOBBIX 3a7ay.

Kpurnyecku onieHMBATh NIOJIyYE€HHBIN PE3YJIbTAT, HAXOAUTH
OILIMOKH, OCYIIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

HAa COOTBETCTBUE YCIOBUIO

Harnsgnnas
reomerpus. [Ipsambie
Ha TUIOCKOCTH

[leprieH UK YyIISIpHBIE
IpsIMBIE.
[TapaytenbHbie
IpsIMBIE.
Paccrosinue mexay

Pacno3naBaTh Ha yepTe)kax, pUCYHKaX CIIydyad B3aHMHOTO
PaCIIONOKEHUS ABYX MPAMBIX.

HN300paxaTh C IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJTMHOBAHHOM U KJIETYaTON OyMare JIBe epeceKaronmecs
MpsIMbIE, IBE MapaAJJICIbHbIE MPSIMBIE, CTPOUTH MPSAMYIO,




JIBYMS TOUKAMH,
OT TOYKH JI0 IPSIMOM,
JUIMHA Mapuipyra

Ha KBA/IPaTHOM CETKE

NEPHEHANKYIISIPHYIO TaHHOM.

IIpuBoAMTH NPUMeEPBI NAPAIIEITBHOCTH

Y NIEPIEHAUKYISAPHOCTHU MPSMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYT OJIbHUKAX MEPIICHANKYJIAPHBIE U
napajuIesIbHbIE CTOPOHBI.

H300paxkaTh MHOTOYTOJIBHUKY C TAPAJIIETBHBIMU,
NEPIEHANKYJIAPHBIMA CTOPOHAMU.

Haxoauts paccTrosiHie MEXIY ABYMs TOYKAMU, OT TOYKH JI0
IPSIMOM, JUIMHY IyTH HAa KBaIPaTHOM CETKE, B TOM YHUCIIE
UCIIOJIBb3YsI IM(PPOBBIE PECYPCHI

Hpobu
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OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaIreHue Ipooeii.
CpaBHeHue

Y yTIIOPSIIOUYMBAHKE
Ipooeit.
JlecsTuunbie 1po0Ou
U MeTpHuUecKas
cucTeMa Mep.
Apudmerndeckue
JICMCTBUS

¢ OOBIKHOBEHHBIMH
U JCCATUYHBIMU
JPOOSIMH.
OTHolIeHuE.

CpaBHUBaATH U YNOPSIA0YMBATH JPOOU, BLIOUPATH CIIOCO0
CpaBHEHUS IPOOECH.

IIpeacraBasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUJIE JIECSITUYHBIX, HCMOJIb30BATh
IKBHMBAJIEHTHbIE NMPeJACTABJIEHUsI IPOOHBIX YUCEN MPHU UX
CpPaBHEHUH, IPU BBIYUCIICHUSX.

Hcnoas3oBaTh AecsaTu4HbIC 1poOU IPU IPeoOpa30BaHUN
BEJINYMH B METPUYECKON CUCTEME MEP.

BoinosHaTh apuMeTHyecKre 1eHCTBUS

C OOBIKHOBEHHBIMU U JIECITUYHBIMU JPOOSIMHU.

BbIYUCJIATH 3HAYCHUS BBIPAXKEHHM, COJECPIKAIIUX
OOBIKHOBEHHBIE U IECSITUUHBIE IPOOU, BBITIOIHSTh
npeoOpa3oBaHus IpodeH, BLIOMPATh COCO0, IPUMEHSATH
cBolicTBa apuMeTHUECKUX ASUCTBUH JIJIsl palliOHAIU3AI[UU
BBIYHCIICHU.

CocTaBJasiTh OTHOIIEHUS U NPONOPLUUHU, HAXOAUTH




Jlenenue B J7aHHOM
OTHOIIICHUH.
Macmita0,
IIPOTOPLIUSL.
[TonsTHE npoLeHTa.
Breruucnaenue
MPOLICHTA

OT BEJIMYMHEI

Y BEJIMYHHEI I10 €€
MIPOLICHTY.

Pemenune TeKCTOBBIX
3a7a4, COIEpKAIINX
JpOOHU U MPOIEHTHI.
[TpakTuueckas padbora
«OTHONIEHNE UTHHBI
OKPY>KHOCTH K €€
THAMETPY»

OTHOIIIEHUE BEJINYUH, JIETUTh BEJIMYMHY B TAHHOM
OTHOLICHHH.

HaxoauTth 3kcnepuMeHTaTIbHBIM IyTeM OTHOIICHHUE JITUHBI
OKPY>KHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOILIEHUE BEJTMYUH,
HAXOIMTh MacIITal MIaHa, KapThl U BEIUUCIISTH PACCTOSHUS,
UCIIOJIb3YsI MacIlTal.

OOBSCHATD, YTO TAKOE MPOIIEHT, YIIOTPEOIATH 000POTHI peUH CO
CJIOBOM «IIPOIEHT.

BbIpaskaTh MPOLIEHTHI B IPO0SX U APOOU B MPOLICHTAX,
OTHOILIEHUE IBYX BEIIMYUH B MPOLICHTAX.

BbI4ucJasiTh IPOIEHT OT YKCIIAa U YUCIIO MO €ro MPOIICHTY.
Oxpyrasith IpoOW W MPOICHTHI, HAXOAUTHh MPUOIIKESHUS
qucell.

PemaTh 3a1a4m Ha 9aCTH, TIPOIEHTHI, POIIOPIIHH,

Ha HaXOXKJIEHUE ApoOH (IIPOIIEHTA) OT BETUINHBI U BEITMUUHBI
o ee 1poou (MPOLIEHTY), ApoOH (TIPOLIEHTA), KOTOPBIi
COCTAaBJISIET OJHA BEJIMYMHA OT JAPYrOil.

IIpuBoauTH, pa3éMpaTh, OLEHUBATH PA3TUYHBIC PEILICHUS,
3aMyCH PEIIeHU TEeKCTOBBIX 3a/1ad.

N3BaexkaTs nHGoOPMaNUIO U3 TaOIHIl U TUATPAMM,
UHTEPIPETUPOBATH TAOJWYHBIE JAHHBIE, ONPEIEIATh
HauOOJbIIIEE U HAMMEHBIIIEE U3 MPEACTABICHHBIX JAHHBIX

Harngnuas
reoOMEeTpHs.
Cummerpus

OceBasi CHMMETpHUSI.
[{entpanbHas

Pacno3naBaTh Ha yepTexkax U U300paKEHUIX, M300PAKATH
OT PYKH, CTPOUTH C IOMOLIBI0 HHCTPYMEHTOB (QUTYDPY




CUMMETPHUSL.
[TocTtpoenue
CUMMETPUYHBIX
buryp.
[IpakTrueckas
paborta «OceBas
CUMMETPUS.
Cummerpust

B [IPOCTPAHCTBE

(OTpe30K, JTOMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
OKPYXHOCTb ), CAMMETPHUYHYIO JAHHON OTHOCUTEIBHO

IIPSIMOU, TOUYKHU.

Haxoauth npuMepbl CUMMETPUH B OKPY>KaIOILLIEM MUDE.
MopeaupoBathb u3 Oymaru Be (pUrypbl, CAMMETPHUYHbIE
OTHOCHUTENBHO NPSIMO; KOHCTPYMPOBATh FEOMETPUUECKUE
KOH(UTypaliy, UCTIOJIb3YsI CBOMCTBO CUMMETPHUH, B TOM YHCIIE
C TIOMOTIIBIO TTU(PPOBBIX PECYPCOB.

HccnenoBath cBOICTBA U3YUYEHHBIX (QUTYp, CBSI3aHHBIE C
CUMMETPHUEHN, HCIONb3Ysl HKCIEPUMEHT, HAOJIIOIECHHE,
MOJIEJINPOBAHUE.

O00CcHOBBIBATb, ONIPOBEPIaTh C MOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKJICHUS O CHMMETpHUH (pUryp

Bripakenus ¢ 6ykBamu

[Tpumenenue 6ykB
JUISL 3aIUCH
MaTEMaTUYECKUX
BBIPAKECHUU

Y IIPEUI0KEHUM.
bykBeHHbIE
BBIPAKECHUS

Y YUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaXOXK/JECHUE

Hcnoab3oBaTh OYKBBI 1711 0003HAUEHUS YUCEIN, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIECHUM, COCTABIIATh OYKBEHHbIE
BBIPKEHUS 110 YCIOBHUIO 3aa4H.

HccnenoBaTh HECIOKHBIE YUCIIOBBIE 3AKOHOMEPHOCTH,
UCTOIb30BaTh OYKBBI JIJIS MX 3aIIUCH.

BbIuncsiTh YMCI0BOE 3HaUEHUE OYKBEHHOT'O BBIPAYKEHUS
IpY 33JJaHHBIX 3HAYECHUAX OYKB.

3anucsiBaTh GOPMYJIBI: [IEPUMETPA U TUIOMIATU
OpsIMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPYKHOCTH, TUIOLIaAH
KpYTa; BHINOJHATH BHIYUCJIEHHS 110 3TUM (hopMysiam.
CocraBasite Gpopmy.Jibl, BEIPAKAIOIINE 3aBUCUMOCTH MEXAY
BEJIUYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA,




HEU3BECTHOI'O KOJINYECTBO, CTOMMOCTh; IPOU3BOIUTENBHOCTD, BpeMs, 00beM
KOMITOHEHTA. padOThI; BBIMOIHATH BBIYMCICHUS 110 3TUM (OpMYIaMm.
Dopmyiibl HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHUECKOTO
NENCTBUA

Harnsnnas 14 YeThIPEXyTOJIBHUK, M300pakaTh Ha HETMHOBAHHOM U KJIETYATOM Oymare ¢

TCOMCTPHAL. IIPUMEPBI UCITOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB

@urypsl Ha INIOCKOCTH YETHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKU C 3aJaHHBIMUA CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C IIapaJuIeIbHBIMH, IIEPIICHANKYIISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JIaroHaJieH.
N3mepenue yrios.
Bunnl
TPEYTOJIbBHUKOB.
[Iepumerp
MHOT'OyT OJIbHUKA.
[Tnomans purypsi.
DopMyIIbI
nepumerpa

Y TUIOIAIN
NPSIMOYTOJIbHUKA.
[TpubnuxeHHoe

HN3MCPCHUC II0IIaan

buryp.
[IpakTuueckas

CTOpPOHAMHU, NMPSIMBIMU YIJIaMU U Jp., pPABHOOEAPEHHBIN
TPEYTOJIbHUK.

IIpensnarares U 00CY:KIAaTh CIIOCOObI, AJTOPUTMBI
OCTPOEHHUSL.

HccnenoBath, UCIIONB3Ys HKCIIEPUMEHT, HAOIIOICHHE,
MOJIETTUPOBAHKE, CBOMCTBA MPSIMOYTOIbHUKA, KBaJpaTa,
pa30uBaTh HA TPEYTOJbHUKHU.

O00CHOBBIBATDb, OIIPOBEPIraTh C IOMOLIBIO KOHTPIIPUMEPOB
YTBEP)KJAEHHUSA O NPSIMOYTOJIbHUKE, KBaJparTe, pacno3HaBaTh
BEPHBIEC U HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C NOMOUIBIO TPAHCHIOPTUPA YTJIbI, B
TOM YHCJI€ B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPbIE, IPSMBIE, TYIIbIE, Pa3BEPHYTHIE YIJIbI.

Pacno3naBarh, H300paxkaTbh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN,

TYNOYTOJIbHBIN, pABHOOEIPEHHBIHN, pABHOCTOPOHHUI
TPEYTOJIbHUKHU.
BoIyucasiTh nepuMeTp MHOT'OYTOJIbHUKA, TJTOIIA/Tb




pabota «ILnomans
KpyTra»

MHOT'OYTOJIbHMKA pa30MEHNEM Ha MPSIMOYTOJIbHUKHY,

Ha paBHbIE (PUTYPHI, UCTIOIH30BATh METPUUECKUE €AMHULIBI
U3MEPEHUs JUTMHBI U TUIOLIAH.

Hcnoab3oBaTh NpulIMIKEHHOE H3MEPEHHe JJIUH U
Ioniael Ha KieT4atod Oymare, MPUOIMKEHHOE
U3MEpEHUE JUIMHBI OKPYKHOCTH, IUIOIIAN Kpyra

TlomoxxuTenbpHbBIE
Y OTPUIIATEIIbHBIC YHCIIa
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Llenpie uncna.
Monyis yucia,
reoMeTpuyecKas
MHTEpIIpETaLINS
MonayJisi. YuciaoBbie
MIPOMEXYTKHU.
[TonoxxureapHBIE U
OTpUIIATEIIbHBIC
yucna. CpaBHEHUE
ITOJIOKUTEIBHBIX M
OTpHUIIATEIHHBIX
YHCEell.
Apudmernueckue
JICUCTBHUSA

C TOJIOXKHUTEIbHBIMHU
U OTpUIATEIbHBIMU
YHUCIaMU.

Pemenne TEKCTOBBIX
3a1a4

IIpuBoaAMTH NpPUMeEPHI UCIIOJIB30BAHUS B PEATTLHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX YUCEI.

HN300paxkaTh 1ENIbIE YNACIIA, IOJTOKUTEIbHbBIC

Y OTPULATENIbHBIC YUCIIa TOYKAMU Ha YUCIIOBOU MPAMOH,
HCI0JIb30BATh YKCIOBYIO MPSIMYIO JJIsl CPABHEHHUS YHUCEN.
IlpuMeHATH NpaBUJIa CPABHEHUS], YHOPSAA0YHUBATH 1I€/IbIC
YHUCIia; HAXOAUTh MOJYJIb YKCIIA.

D opMyTHPOBATH MPABWJIA BHIYUCIICHUS C MOJOKUTEIbHBIMU
Y OTPULATEIIbHBIMU YHUCJIAMHU, HAXOAMTh 3HAYEHHUSI YHCIIOBBIX
BBIPKEHUH, COJIEpKAIUX JICUCTBUS

C MOJIOKUTEIIbHBIMU Y OTPUIATEIIbHBIMU YUCIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS [T
npeoOpa3oBaHUs CyMM U TIPOU3BEICHUMA




HpCIICTaBJIeHI/IC JaHHBIX

[IpsimoyTOJIbHAA
cucTeMa KoopanuHaT
HAa IJIOCKOCTH.
Koopaunatel ToOuku
Ha MJIOCKOCTH,
abcuucca

U OpJIMHATA.
Cronbuarsie

U KpYTOBBIC
JUarpaMMbl.
[TpakTuueckas pabora
«Iloctpoenne
JTarpaMm».
Pemnienne TekCTOBBIX
3a/1a4, CoAepKaIIUX
JTAaHHBIE,
MPE/ICTaBIICHHbIE

B TabIUIIaX

Y Ha JuarpaMmax

OO0BSICHATH ¥ MJUIIOCTPUPOBATH MOHATHE IPSIMOYT OJIbHOMN
CHCTEMBI KOOPAWHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMUHOJIOTHIO; CTPOUTh HA KOOPAUHATHOM MJIOCKOCTH TOYKHU

U (Urypsl Mo 3aIaHHBIM KOOPJIMHATAM, HAXOAUTH

KOOPAMHATHI TOUYEK.

Yurath cTONI0UATHIC U KPYTOBBIEC IMATPAMMBIL;
HHTEPNPEeTUPOBATH JAHHBIC; CTPOUTH CTOIOUYATHIC TUATPAMMBI.
Hcnoab3oBaTh HHPOPMALUIO, IPEACTABICHHYIO

B TaONUIIaX, HAa IMarpamMMax Juisi pelIeH s TEKCTOBBIX 3a/a4 U
3a/1a4 U3 PEAIbHOM KU3HU

Harnsagnas reomerpus.
@urypsl B IpOCTPAHCTBE

[IpssMOyTOJIbHBIN
napasuieenumne],
Ky0, Ipu3Ma,
UpaMuIa, KOHYC,
WIAH]IP, 11ap

u coepa.
N3o06pakenue

Pacno3naBaTh Ha yepTekax, pUCyHKax, OMUCHIBATH
nupamMuay, OpusMy, HUIUHIP, KOHYC, 11ap, H300paxkaTh UX OT
PYKH, MOJIEJIUPOBATH U3 OyMaru, MiacTUiINHA, TPOBOJIOKU U
7ip.

IIpuBoguTH NpUMeEPBHI 0OHEKTOB OKPYKAIOIIIETO MUPA,
UMEIOIUX (POPMbI HA3BAHHBIX TEIL.

Hcnoab3o0BaTh TEPMUHOJIOTHIO: BEPIIUHA, PEOPO, TPaHb,




POCTPAHCTBEHHBIX
dburyp. [Ipumepnr
pa3BepTOK
MHOTOTPAaHHHUKOB,
WIMHPA U KOHYCA.
[IpakTrueckas
pabora «Coznanue
Mojienen
MPOCTPAHCTBEHHBIX
buryp».

[TonsiTne oObeMa;
CIIMHUIIBI U3MEPCHHUS
oobrema. O0BeM
TPSIMOYT OJIBHOT'O
napasuieJIenurnena,
Ky0a, popmyJibl
o0bema

OCHOBAaHHUE, BBICOTA, PAINYC U IUAMETP, pa3BEPTKA.
N3yuaTh, UCNIONB3Ys IKCIIEPUMEHT, HAOIIOIEHUE, U3MEPEHHE,
MOJIEJINPOBAHUE, B TOM YHUCIIE KOMITBIOTEPHOE, U ONMUCHIBATH
CBOICTBA HAa3BaHHBIX TEN, BBISIBJIAATH CX0ACTBA

U PasIMYusA: MEXKIY IUPAMUI0U U IPU3MOM; MEXKIY
HWIMHIPOM, KOHYCOM U ILIAPOM.

Pacno3naBaTh pa3BepTKH napajuiesienumnesa, Kyoa, mpu3Mbl,
NUpaMU/JIbl, KOHyCa, WINHAPA; KOHCTPYUPOBATh JaHHbIE
TE€Ja U3 pa3BEPTOK, CO3/1aBaTh UX MOJIEIIN.

Co3aaBaTh MoJeJIM IPOCTPAHCTBEHHBIX PUTyp (M3 Oymaru,
IPOBOJIOKH, MJIACTUJINHA U JIP.)

N3mepsaTh HA MogeIsIX: ITTUHBI peOep MHOTOTPaHHUKOB,
JUMaMeTp mapa.

BoiBoguthb popmy.ty o0bemMa mpsiMOYToJIbHOTO
napajuieNIenuIe 1a.

Boruucasats no gpopmysiaMm: 00beM NPSIMOYTOITHHOTO
napaJuiesenurneia, Kyoa; UICriojib30BaTh €IMHULIBI H3MEPEHUS
00beMa; BBIYMCJIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napaJuIeNIeNNUIEe10B; PelaTh 3aJa4M C PEAIbHBIMU JTAHHBIMU

[ToBTOpEHME,
00001IeHue,
CHCTEMAaTHU3aLUS
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[ToBTOpEHUE
OCHOBHBIX OHSITHM
Y METOJI0OB KYPCOB 5
1 6 KJIacCO