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INOACHUTEJIBHAA 3AIIUCKA

[TpuoputeTHBIMH LIETSIMU O0yUEHHUSI MaTEMaTHKe B 5—6 Kaccax SBISIOTCS:

® [pOJOJDKEHUE (POPMHUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHATHM (UHMCIIO, BEIMYMHA,
reomeTpuueckas (Qurypa), o0OeCIeUHBAOIINX MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTH
MaTeMaTU4eCKOro 00pa3zoBaHus 00yUaromuXCs;

® pa3BUTHE  MHTEJUIEKTYaJbHBIX M  TBOPYECKUX  CIOCOOHOCTEH  0Oydwarommxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUN, HMHTEpeca K HW3YUYCHHUIO
MaTeMaTHKU;

® [0JBeJCHUE OOYYAIOUIMXCS Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMaTUKU U OKPY’KAIOLEr0 MUPA;

e (opmupoBaHHe (YHKIMOHATIHHON MaTEeMAaTHYECKON IPaMOTHOCTU: YMEHHs PAacllO3HABAThH
MaTeMaTU4YeCKHe OOBEKThl B PEAIbHBIX XHU3HCHHBIX CHUTYalUsX, IPUMEHITh OCBOCHHBIC
YMEHHUS Uil PELIeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/ay, HWHTEPIPETUPOBATDH
IIOJIyYE€HHBIE PE3YJIBTATh] U OLIEHUBATH UX HAa COOTBETCTBUE NPAKTUUECKON CUTyalUH.

OcHOBHBIE JIMHUU COJEPKaHMSI Kypca MaTeMaTuKu B 5—6 kjaccax — apuMeTHdeckas u
reoMeTpruecKas, KOTOpbIe pPa3BUBAIOTCS MapauleNbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOW, OJHAKO, HE HE3aBUCUMO OJHA OT JAPYroil, a B TECHOM KOHTAaKT€ U B3aHUMOJECHCTBHH.
Taxke B Kypce MAaTeMaTHKH MPOMCXOJUT 3HAKOMCTBO C 3JIEMEHTaMHU ajireOpbl U OMHCATEbHOU
CTaTUCTHUKH.

W3yuenune apuMeTHIecKOro Marepruaga HaunHAeTCS CO CUCTEMAaTU3aIMH U PA3BUTHUS 3HAHUN
0 HaTypaJIbHbIX YHCJIaX, MOJYYEHHBIX Ha ypOBHE HadajlbHOro obmiero obpazoBanus. Ilpu sTom
COBEPIICHCTBOBAHNE BBIYMCIUTENBHON TEXHUKH U (HOPMHUPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHUN
COYETAETCSl C Pa3BUTUEM BBIYMCIUTEIBHOM KYJIbTYPhl, B YACTHOCTH C OOYYEHHEM HIPOCTEHIINM
npuéMaM TMPUKUAKA M OLEHKM pe3yJbTaToB BbIUMCICHHN. 3ydyeHue HaATypalbHBIX YHCEI
IIPOJOJKAETCS B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU ITOHATUSAMHU TEOPUH JETUMOCTH.

Hauvano n3ydeHuns 0ObIKHOBEHHBIX U JECATHUYHBIX IpOOei OTHECEHO K 5 Kiaccy. DTO MepBbIi
3Tanl B OCBOCHHUH Jpo0Oeii, Koraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMU, TOHATUSIMH TEMBI.
[Tpu 3TOM paccMoTpeHue OOBIKHOBEHHBIX ApOOEi B MONHOM 00BEME MPENIIeCTBYET HM3YUYCHHUIO
JECATUYHBIX po0ei, YTo 11e1ecCO00pa3HO C TOUKH 3PEHUS JIOTUKH U3JI0’KEHUS YHCIOBOM JIMHUM,
KOrja TMpaBWwia ACHCTBUM C JECATHUHBIMH JPOOSMU MOKHO OOOCHOBaTh YK€ HM3BECTHBIMU
JITOPUTMAMH BBITTOJTHEHUS NEUCTBHIA ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C JIECATHUYHBIMU
JIpOOSIMU pacIIMPUT BO3MOKHOCTH JJII TOHMMaHHUsI OOYYalOUUMUCS MPHUKIAJHOTO MPUMEHEHHUS
HOBOM 3alMCH IIPH U3YYEHUU APYTUX IPEAMETOB U MIPU MPAKTUYECKOM HCIob30BaHuU. K 6 knaccy
OTHECEH BTOpPOM ATalm B U3yYEHUHU JpoOeH, I/1€ NPOUCXOAUT COBEPILICHCTBOBAHUE HABBIKOB
CpaBHEHHMS M TpeoOpa3oBaHUsi JpoOeil, OCBOCHHE HOBBIX BBIYHCIUTENIBHBIX AalTOPUTMOB,
OTTQYMBAHWE TEXHUKHM BBIYMCIEHHWH, B TOM YHCJE 3HAYEHUH BBIPAXKECHUM, COAEpXKAIIUX U
OOBIKHOBEHHbBIE, M JECATUYHbIE APOOM, YCTAHOBJIEHHME CBsI3€d MEXIy HHMMH, PacCMOTPEHHE
npuéMOB pelleHus 3a7a4 Ha ApoOu. B Havanme 6 kiacca MPOUCXOAMT 3HAKOMCTBO C MOHSTHEM
IIPOLIEHTA.

Oco0eHHOCThIO U3YUEHHUS MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX YHCEN SBISETCS TO, YTO OHU
TakkKe MOTYT paccMaTpHUBaThCS B HECKOJBKO A3TamoB. B 6 kiacce B Hayane HM3y4eHUS TEMBbI
«IlonoxurenpHple W OTpUILATENBbHBIE YMCla» BblAenserca noarema «Llemsle uncna», B paMkax
KOTOpPOM 3HAKOMCTBO C OTpPULATENbHBIMU YHCJIAMHU M JACHCTBUSIMH C TOJIOKUTEIbHBIMU U



OTpUIATENIbHBIMH YHCTIAMU MTPOUCXOUT HA OCHOBE COJIEPIKATEIHLHOT0 MOAX0Aa. JTO TO3BOJISET Ha
JIOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYaIOIIUXCsl MPAKTHYECKH CO BCEMU OCHOBHBIMHU HOHSATHIMH
TEMbl, B TOM YHCJE€ M C MpaBWIAMH 3HAKOB IPU BBINOJHEHUH apuU(METUUYECKUX JIEHCTBUH.
W3ydeHne pallmOHANbHBIX YHCEN HA STOM HE 3aKOHYHTCS, a OyJeT MPOJO0IKEHO B Kypce anreopsl 7
KJiacca.

[Tpu 0OydyeHHH pelIeHnI0 TEKCTOBBIX 3a7ad B 5—6 Kilaccax HCIONb3YIOTCS apupMeTH4ecKue
npuémsl pemienus. [Ipu oTpaboTKe BBHIYMCIUTENBHBIX HAaBBIKOB B 5—6 Kilaccax paccMaTpUBAIOTCA
TEKCTOBBIE 3a/1aydl CJAEAYIOLIMX BUJOB: 33/1a4M HAa JBUKEHHE, HA YaCTH, Ha MOKYIKH, HA padoTy U
MIPOU3BOUTENILHOCTh, Ha MPOICHTHI, HA OTHOHICHUS U mpornopiuu. OOyyaroniyecs: 3HaKOMATCS ¢
npuéMamMu peleHus 3aaa4 nepedopoM BO3MOXKHBIX BApHAHTOB, yyaTcs paboTaTh ¢ MH(OpMAIUEH,
MPEACTaBICHHON B (pOpME TAOIHI] W JUATPAMM.

B nporpamme yuebHoro kypca «Marematuka» —HOpeaycMOTpeHo (opmupoBaHHe
MPOTEIEBTUUECKUX aNreOpandyeckux IMpeacTaBlIeHnd. BykBa Kkak CHMBOJ HEKOTOPOrO YHCIa B
3aBUCHUMOCTM OT MAaTE€MaTH4YEeCKOr0 KOHTEKCTa BBOJUTCS IOCTENEHHO. ByKBeHHass CHUMBOJIMKA
[IMPOKO UCHOJB3YETCS MPEX]IE BCETO ISl 3aMUCU OOIIMX YTBEPKICHUI U MpeasiokeHul, Gpopmy,
B YACTHOCTH JIJIs1 BBIYMCIIEHUSI TEOMETPUUECKUX BEJINYMH, B KAUECTBE «3aMECTUTENISD YHCIIA.

B mnporpamme yuebHOro kypca «MaTemaTHKay IMpelCTaBieHa HarjisigHas TeOoMETpHs,
HampaBjIeHHass Ha pa3BUTHE OOpa3HOIO MBIIUIEHUS,, TMPOCTPAHCTBEHHOTO BOOOPAKEHMS,
M300pa3UTENbHBIX YMEHUNH. DTO Ba)KHBIM 3Tan B U3yYEHUU T'€OMETPHUM, KOTOPBIA OCYLIECTBIISAETCS
Ha HaTJSIHO-MIPAKTHUYECKOM YPOBHE, OMUPAETCS HA HATJISAIHO-00pa3HOE MBIIUICHHE 00y4arOIIUXCsl.
bonbuias ponb OTBOAUTCS MPAaKTHUUYECKOHN NEATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHMUIO.
OOyyaronyecst 3HaKOMATCS C FEOMETPUUECKUMHU (UTypaMH Ha IJIOCKOCTU U B IPOCTPAHCTBE, € UX
MPOCTEHIINMU KOH(GUTYpAIUSIMU, y4aTcs W300pakaTh MX Ha HEJIMHOBAaHHOW W KjieTyaTod Oymare,
paccMaTpuBarOT UX NPOCTEHIINE CBOMCTBA. B mponecce n3ydyeHus: HarysiAHOW F€OMETPUM 3HAHUSA,
MOJTy4YeHHbIe 00YYaIOUIMMICS Ha YPOBHE HayalbHOTO 001Iero o0pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U
pacIIUpSIOTCA.

CormacHo ywyeOHOMY TUIaHY B 5—6 KiaccaX H3y4aeTcsi WHTEIPUPOBAHHBIA TpeaIMeT
«MaremaTuka», KOTOpbIH BKIIOYaeT apu(METHYECKUN MaTepual U HArJSIIHYI0 T€OMETpHIO, a
TaKkXe TMPOIEeBTUUECKUE CBEACHUS U3 anreOpbl, 3JEMEHThl JIOTMKHM M Hayaja OMHCaTeIbHOM
CTaTUCTUKH.

Ha m3ydenne yueOHoTO Kypca «Matematuka» orBogutcst 340 dacos: B 5 kiacce — 170 gacos
(5 yacos B Hezento), B 6 kitacce — 170 yacoB (5 yacoB B HEAEINIO).



COJEP)KAHUE OBYYEHUA
5 KJIACC

HartypajibHble unciIa M HYJIb

Hatypanbaoe uucno. Pan narypaneubeix uyucen. Yucno 0. M3o0paxkeHue HaTypajgbHBIX
4KCeJl TOUKaMU Ha KOOPAMHATHOM (YMCIIOBOM) MPSMON.

[To3unmonHas cucrtema cuuciieHHs. PuMckas HyMmepamusi Kak OpuMep HEMO3UIIMOHHOMN
CHUCTEMBI cuHclieHUs. JleciTuyHas cucteMa CUUCICHHUS.

CpaBHEHHE HATypaJbHBIX YWCEN, CPAaBHEHHE HATYypajbHBIX 4Hcend ¢ HylaéM. CrocoObl
cpaBHeHHUs. OKpyIJIEHHE HATYPaJIbHBIX YHUCEIL.

CnoxxeHue HaTypalbHBIX 4YHUCEJ, CBOWCTBO HYJs MpU CIOXEHUU. BplunTaHue Kak
neiicTBre, 0OpaTHOE CIOXKEHHIO. Y MHO)KEHHE HAaTypaJIbHBIX YHCEN, CBOMCTBA HYJS M €IUHHIIBI
Npu yMHOXECHHMH. JlenmeHue Kak JeilcTBHe, oOpaTHOE YMHOXeHWI0. KOMIOHEHTBI NEWCTBHIA,
cBsi3b Mexay HuMH. [IpoBepka pesynbraTta apudmerndeckoro neictsus. IlepemecturensHoe u
COUEeTaTEeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUS M YMHOXXEHHUS, paclpeelIuTeIbHOE CBOMCTBO
(3aKOH) YMHOXKCHHSI.

Hcnonp3oBanue OykB JUIsi 0003HAYEHHS HEW3BECTHOI'O KOMIIOHEHTA M 3allMCU CBOMCTB
apuMeTUIECKNX JECHCTBUM.

Jlenutenu u KpaTHbIE YKCIa, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cocTaBHBIE YHCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb € HaTypaJbHBIM IIOKa3aTeleM. 3alUCh 4YKCIIA B BHJIE CYMMBI pa3psIHBIX
claraeMbix.

UucnoBoe BbIpakeHHE. BBIUKMCIIEHHE 3HAYEHWM YHMCIIOBBIX BBIPAKECHHM, IOPAIOK
BBIIIOJIHEHMST  JIeWcTBUil. Mcmonp30BaHWE TpPU  BBIUKCICHUAX MEPEMECTUTENIBHOIO U
COYETATENIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHHSI M YMHOKEHUS, PaCIpelesIuTeIbHOTO CBOMCTBA
YMHOXCHHUS.

Apodu

[IpencraBnenue o ApodH Kak crocoOe 3armucu 4YacTH BedHMYUHbI. OOBIKHOBEHHBIE JPOOH.
[IpaBunpHbBIC U HEepaBWIbHBIE ApoOu. CMmenanHas 1po0b, MPEACTaBICHNE CMEIIAaHHON ApoOH B
BUJI€ HEMPAaBHIBLHOW JpoOWM W BBIIETCHHE IIEN0M YacTH 4YHCIa U3 HEMpaBWIBHON IpoOwu.
N3o0pakenue npoOeit ToukaMu Ha YUCIIOBOM mpsimoit. OCHOBHOE CBOMCTBO apodu. CokpalieHue
npobeii. [IpuBenenue apodu Kk HOBoMy 3HameHaTe 0. CpaBHEHHE TPOOCH.

CrnoxeHue W BBIUMTAHHE OpoOeil. YMHOXXEHUE M JelieHue JIpoOeid, B3auMHO OOpaTHbIC
npobu. HaxoxaeHue yacTu 1e0ro 1 IeyIoro 1o ero 4acTH.

Jlecatnunas 3anuck apooeit. [IpeacraBieHue necsITHIHON ApoOU B BUIE OOBIKHOBEHHOM.
N300pakeHue NeCATHYHBIX IpoOeil ToukaMu Ha 4MUCIOBOM mpsiMoi. CpaBHEHHE NECATHYHBIX
po0ei.

ApudmeTrueckue IeUCTBHS C NECATUUHBIME Ipo0siMu. OKpyTiieHrne AECSITUYHBIX ApOOei.

Pemenne TekcTOBBIX 32124

Pemenune TexcToBBIX 3a1ay apupMETHUECKUM crocoboM. PemieHue jgormueckux 3ajaad.
Pemenue 3amau nepe6opoM BceX BO3ZMOKHBIX BapHaHTOB. Vcmonp30oBaHUE MPU PEIICHUN 33]a9
TaOJIMIL U CXEM.

Pewenue 3anmau, copepkamux 3aBUCUMOCTH, CBS3bIBAOIINE BEJIUUYHHBI: CKOPOCTh, BPEMS,
paccTosiHHe, II€Ha, KOJIWYECTBO, CTOMMOCTh. EWHUIBI U3MEpEeHUs: Macchl, 00bEMa, IICHBI,
paccTosiHUSA, BpEMEHU, CKOPOCTH. CBS3b MEXKIY €UHUIIAMU U3MEPECHUS KaXK0W BEJIMYUHBI.



Pemienne OCHOBHBIX 3a1a4 Ha ApoOu.

[IpencraBneHue JaHHBIX B BUJE TaOJIHUL, CTOIOYATHIX AUATrPAMM.

Harasanasi reomerpust

Harnsanele npencrasieHus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, yToJl,
JIOMaHasi, MHOI'OYTI'OJIBHUK, OKPY>KHOCTb, Kpyr. Yroil. IIpsMOi, OCTpBId, TYyNOH U pa3BEPHYTHIN
YIJIBI.

JUinHa OTpe3ka, METPUYECKHE €IUHULBl JUIMHBL J[IMHA JIOMaHOW, NEpUMETP
MHOT'OYTroJIbHUKa. MI3MepeHue 1 NoCTpOEHHE YIJI0B € IOMOLIBIO TPAHCIIOPTUPA.

Harnsannele npencraBieHust 0 GUrypax Ha INIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIBHUK,
KBaJ[paT, TPEYrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxxenue ¢puryp, B ToM yrcie Ha kinerdaroid Oymare. [loctpoenune koHdurypanuii u3
JacTel MPSMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KieT4aTtod Oymare. Mcmonap30BaHMe CBOWCTB
CTOPOH U YIJIOB IIPSIMOYTOJIbHHMKA, KBaApaTa.

[Inomaap npsIMOYTONbHUKA U MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4ucie GUryp, n300pakE€HHBIX Ha KieTyaTol Oymare. EAMHUIBI U3MEpEHUs IIOLIA U,

Harnsanele mnpeacraBieHuMss O  NPOCTPAHCTBEHHBIX — (QUrypax:  MNPSAMOYTOJbHBIN
napajienenunen, KyO, MHOrOrpaHHUKH. M3o00pakeHHe NpOCTEMIIMX MHOTOTPAHHUKOB.
Pa3zéptkn kyb6a u mnapamnenenunena. Co3naHue Mojesneldl MHOTOTpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUIACTUIMHA U APYTUX MaTepUaIOB).

O0BEM IPSIMOYTOJIBHOTO MTapasuienenumnena, kyoa. Equnuier usmepenust 0obéma.

6 KJIACC

HartypajabHble uncia

ApudmeTnueckne EUCTBUS C MHOTO3HAYHBIMU HATYPaJIbHBIMH YWCIaMH. UYHCIOBBIC
BBIPOKCHHS, TIOPAJIOK JEHCTBUH, MCIOJIb30BaHWE CKOOOK. Mcmosb30BaHME MPH BBIYHCICHHSIX
MIEPEMECTUTENILHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHUS U YMHOKEHHUS, paclpeIeIuTeIbHOTO
cBOMCTBa yMHOXEHUS. OKpyTieHnEe HATypalbHbBIX YUCE.

Jlenutenn W KpaTHBIC YHCJIa, HAWOOJBIIUK OOIIMI NenuTedh W HaWMEHbIIee oOIlee
KpatHoe. J[enMMOCTh CyMMBI M IPOU3BECHUS. [leTieHne ¢ OCTaTKOM.

JApoou

OObIkHOBeHHAasi ApoOb, OCHOBHOE CBOMCTBO ApoOH, cokpaineHue apodeid. CpaBHeHHE U
ynopsjgounBanue Apodeii. Pemenue 3amad Ha HaXOXKJIEHUE YACTH OT ILIEJOTO U IEJNOro MO ero
yactu. [IpoOHOe YHMCIIO Kak pe3ysbTar neleHus. lIpencraBieHue NecITHUHON IpoOW B BUIE
OOBIKHOBEHHOH JpOoOM W BO3MOXKHOCTH MpPEJCTaBICHHUS OOBIKHOBEHHON JpoOu B BHIE
necaTuyHoi. JlecsTuyHble IpoOM M MeTpuyeckas cucreMa mep. ApupmeTnyeckue IeHCTBUSA U
YHCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JECATHUYHBIMU JPOOSIMHU.

OtHomenne. JleneHue B AaHHOM OTHomleHWH. Macmtab, mponopius. [Ipumenenue
MIPONOPLUI IIPYU PELICHUH 3a]1a4.

[lonsiTne npoueHTa. Beruncienne nNpoueHTa OT BEIWYUHBI U BEJIMYUHBI MO €€ MPOLICHTY.
BripaskeHue mpoIEeHTOB NECATUYHBIMU ApoOsimu. Pemienue 3amauy Ha mpoueHTH. BwipakeHue
OTHOIIEHUS BEJIMYUH B MIPOLICHTAX.

IHonoxuTe/IbHBIC U OTPULIATEIbHBIE YUCJIA

[TonoxurensHple W oTpuuarenbHble uucna. Llemple uyucna. Mopayinps  yucaa,
reoMeTpuuecKkasi WHTEpHpeTanus Moayis uucia. M3o0pakeHne uucen Ha KOOPAMHATHOU
npsimoii.  YucnoBble mpoMexyTku. CpaBHeHHE 4yucel. ApUPMETHYECKHe JeHCTBUS C
MOJIOKUTEIHHBIMUA U OTPUIATEILHBIMUA YUCTIAMHU.



[IpsimoyrosnpHas cucTeMa KOOPAMHAT HA INIOCKOCTH. KOOpauMHATBI TOUYKM Ha IIOCKOCTH,
abcuucca u opauHara. IloctpoeHue Touek U GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpakeHUs

[IpumeHnenne OyKB TSI 3aITUCH MAaTEMAaTUICCKUX BBIpAKEHUN M MpesiokeHnit. CBOMCTBa
apupMeTHUecKuX IeHCTBUNA. ByKkBeHHBIE BBIpAXKEHUS WU YHUCIOBBIE MOJCTAHOBKU. ByKBEeHHBIE
pPaBEHCTBA, HAXOXJEHHWE HEHW3BECTHOIO KOMIIOHEHTa. PopMyiibl, (GOpMyJbl NepuMeTpa H
IUIOINAM MIPSIMOYTOJIbHUKA, KBapaTa, 00bEMa Napajuienenunea u Kyoa.

Penienne TeKCTOBBIX 33124

Pemenune TekcToBBIX 3a1ay apupMETHUECKUM crocoOoM. PemieHue jgormueckux 3ajaad.
Pemenue 3a1a4 nepeGopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, cogepaiiyux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIMUUHBI: CKOPOCTb, BPEMSI,
paccTrosiHue, II€Ha, KOJWYECTBO, CTOMMOCTb, MPOU3BOAMTENBHOCTh, BpeMs, 00BEM pabOTHI.
Enuaunbsl m3MepeHus: macchbl, CTOUMOCTH, PAacCTOSHHUSA, BPEMEHHU, CKOpOCTH. CBs3b MexAy
€AMHUIIAMU U3MEPEHUS KaX101 BEJIUYUHBI.

Pemenune 3amay, CBA3aHHBIX C OTHOLIEHWEM, IPONOPLHUOHAIBHOCTBIO BEJINYMH,
MPOIIEHTAMU; peIlIeHHue OCHOBHBIX 3a/1a4 Ha IpOOH U MPOLIEHTHI.

OneHka W MpUKUAKA, OKpyriieHHe pesyibrata. CocTaBieHHe OyKBEHHBIX BBIPaXKEHHH MO
YCIJIOBUIO 3a/1a4H.

[IpencraBnenre JaHHBIX C MOMOUIbIO TaOmui u auarpamMMm. CtonOuareie AHAarpaMMBbL:
YTEHHE U NIOCTpOeHUE. UTeHNE KPyTOBBIX AUATrPAMM.

Harasianas reomerpus

Harnsanele npenctaBieHus o purypax Ha IUIOCKOCTH: TOYKa, IpsSMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTB, KPYT.

B3aumHOE pacnosioKeHHE [BYX IMpPSIMBIX Ha IIJIOCKOCTH, MapajulejbHbIE IIPSMBIE,
NEpHEeHIUKYJISIpHbIE TpsAMbIe. VI3MepeHne paccTOsSHUI: MeXIy ABYMs TOYKaMH, OT TOYKH 0
MPSAMOM, IJIMHA MapIIPyTa Ha KBAIPATHOU CETKE.

N3mepeHne M MOCTPOEHHME YIVIOB C IMOMOLIBIO TPAaHCIOPTHpAa. Buabl TpeyrojJbHUKOB:
OCTPOYTOJIbHBIM, TPSAMOYTOJIbHBIM, TYHOYTOJbHBIN, paBHOOENPEHHBIH, PABHOCTOPOHHUU.
YeTbIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJbHUKOB. IIpsAMOYTronbHUK, KBagpaT: MCIONIb30BAHKUE
CBOWCTB CTOPOH, YTIJIOB, nuaroHaieil. Mzo0pakeHne reoMeTpruuecKux GUryp Ha HeTMHOBAaHHON
Oymare C HCIOJIb30BaHUEM LUPKYJS, JMHEWKH, YrojdbHHMKA, TpaHcnopTtupa. [loctpoeHus Ha
KJIeT4aToii Oymare.

[lepumeTp MHOTOYTONBHUKA. [ToHATHE TUTOMAAM QUTYDPBI, €AUHUIIEI U3MEPEHHS TUTOILAIH.
[IpubnuxénHoe wu3MepeHue Iuomaan ¢Guryp, B TOM 4YHCI€ Ha KBaJpaTHOM CeTke.
[TpubnmxEHHOE N3MEPEHNE NITMHBI OKPYKHOCTH, IUIOLIAAN Kpyra.

CuMMeTpus: LIeHTpallbHasl, OCeBas U 3epKajibHasi CAMMETPUHU.

ITocTpoeHne cuMMETpUUYHBIX QUTYD.

Harnsanele mnpencraBieHust O MPOCTPAHCTBEHHBIX (Urypax: mNapajuleienumnesn, Kyo,
npusMa, nupaMuja, KOHyC, HIMIUHAP, map U cepa. M3o00paxeHne npocTpaHCTBEHHBIX (PUTY.
IIpumepsl  pa3BEPTOK MHOTOTPaHHUKOB, LMIuMHApa U KoHyca. Co3naHue Mojeneu
MPOCTPAHCTBEHHBIX (puUryp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

[lonsatne o0bEMa, eauHULBI U3MepeHHUs 00bEéMa. OOBEM MPSAMOYTOJIIBHOIO MapauleenuIesa,
Kyo0a.



IIVTIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA IHPOI'PAMMUBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTAaThl OCBOEHUS INPOrpaMMbl  y4yeOHOro Kypca
«Maremartnka» XapakTepu3yrTCs:

1) naTpuoTHYECKOEe BOCIMTAHUE:

MPOSIBJICHUEM MHTEPECA K IPOLUUIOMY M HACTOSIILIEMY POCCUMCKON MAaTEMATHKH,
IICHHOCTHBIM OTHOILIGHHMEM K JIOCTH)KCHHUSM POCCUMCKHX MaTeMaTUKOB U
POCCHIICKOM MaTeMaTUYeCKOM IIKOJbl, K HCIOJb30BAHUIO 3ITHX JIOCTHXKCHHI B
JApYTUX HayKax ¥ MPUKIAIHBIX cepax;

2) rpaxaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEN TIpaKJaHWHA U pealiu3alii ero
npaB, TMpEACTaBICHUEM O MaTeMaTH4YeCKUX OCHOBaxX (yHKIMOHUPOBAHUS
Pa3MUYHBIX CTPYKTYp, SIBJICHHUH, MPOIEAYpP TPaxkTaHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTW)KCHUN HayKd, OCO3HAaHUEM BaKHOCTHU
MOPAITbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEHICHUM MPAKTUYECKUX 3aJad
MaTE€MaTUYeCKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEU KU3HHU JJIsl YCHEIIHOW MPOQecCHOHATBbHON
JESTEILHOCTY W Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOSCHUEM HWHJWBUIYATHHOW TPACKTOPUU OOpPA30BAHUS U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLECTBEHHBIX OTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY M ACTETHYECKOMY  BOCIPHUATHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, pPEUICHWH, pacCyKIEHUH, YMEHUIO BHUIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOTI'0 MO3HAHMSA:

OpUEHTaMEl B JEITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS UYETIOBEKA, MPUPOJBI U
oOlIecTBa, NOHMMAHUEM MaTEMaTHYECKONM HayKHM Kak cdepbl YeIoBE4YECKOM
JESTENbHOCTH, 3TAanoB €€ pa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LMBUIN3ALINU,
OBJIAJICHUEM SI3bIKOM MaTeMaTHUKd M MaTEMaTHYECKON KyJIbTYypOoH Kak CpeiCTBOM



MO3HAHHUSI MHUpa, OBJIAJACHHEM NPOCTEUINMMU HaBbIKAMU HCCIIEIOBATEIBCKON
NesITEeNbHOCTH;

6) ¢usnueckoe BocnuTanue, GopMHpPOBaHMEe KYJbTYPbl 310POBbS M
IMOLMOHAIBHOIO 0JIATONOIY NS

TFOTOBHOCTBIO TPUMEHATh MAaTeMaTHYEeCKUE 3HaHWSd B MHTEpPECax CBOETO
3I0pOBbsl,  BEACHUS  30pPOBOrO0  o0pasa  KU3HM  (3I0pOBOE  NUTAHUE,
cOaaHCUPOBAaHHBI PEXUM 3aHATUA W OTAbIXA, peryjsipHas (usndeckas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOrO K€ IpaBa APYroro 4esioBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHME:

OpUEHTallEeN Ha MPUMEHEHHE MAaTEeMaTUUECKUX 3HAHUM JUIsl pelleHus 3a1a4d B
00J1acTU COXPAHHOCTH OKpY’KaloLIEH cpeibl, MIAHUPOBAHUS MOCTYNKOB U OLICHKU
UX BO3MOKHBIX INOCJIEJICTBUM JUIsl OKPY>KalOLeH Cpe/ibl, OCO3HAaHUEM IJI00aTbHOTO
XapaKTepa S3KOJOTMYECKUX MPOOJIEM U MMyTEN UX PELICHUS;

8) apmanTanusi K M3MEHAWIIUMCH YCJIOBUSIM COLHAJBLHON W NPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBUSX HEOINPEAECIEHHOCTH, IOBBIILICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JIEATEIbHOCTh, B TOM YHUCIE
YMEHUE YUUThCS Yy APYIHX JIOAEH, MpuoOperaTb B COBMECTHOH JAESITEeIbHOCTU
HOBBIE 3HAHUS1, HABBIKM U KOMIIETEHIIUH U3 OIbITA JPYTHUX;

HEOOXOOUMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
(bopMyIMpPOBATHh UAEH, MOHATHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSX, B TOM YHUCIE
paHee  HEWU3BECTHBIX, OCO3HaBaTb Je(UUUTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYAaIlMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMbIE pelIeHus W JeHCTBUSA, (OPMYIMpPOBATh W OLEHUBATh PUCKU U
HOCJIEACTBUS, OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTeIbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eCTBUS

Ba3oBrble Jornueckue neicTBHA:

L] BBISABJIATHE U xapaKTemeBaTL CYHICCTBCHHI)IG HpI/I3HaKI/I MAaTEMATHUYCCKUX O6’I)CKTOB,
MOHSATUH, OTHOIICHWH MEXIy TMOHATUAMHU, (OPMYIUPOBATH OMNPEICICHUS TOHITHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIMK, OCHOBAHUS i1 00OOIICHUS U
CpaBHEHUA, KPUTEPUH IIPOBOAUMOI0 aHAIIN3a;



BOCIIPUHUMATh, (OPMYIHPOBATh W MPeoOpa30OBBIBATh CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBIISITh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTUBOpEYHs B (pakTax,
TaHHBIX, HAONIONEHUSX W YTBEP)KICHHSX, NpeIyiaratb KPUTCPHH [UIS BBISIBICHHUS
3aKOHOMEPHOCTEH M IPOTUBOPEUHH;

JIeNlaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYECHUH, YMO3aKIIIOUECHHI 10 aHAJIOTHH;

pa3dmpaTh J0Ka3aTEIbCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIPSMBbIC W OT MPOTHBHOTO),
NPOBO/IUTH CaMOCTOSITEIBHO HECJOXKHBIE JIOKAa3aTeJbCTBA MaTeMaTH4eCKUX (PaKToB,
BBICTPAMBaTh ApPTryMEHTAIMIO, MPUBOIUTH HPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CMOCO0 pemlieHuss y4ueOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
peleHusi, BRIOMpaTh Haubosiee TOAXOMAMINNA C YYETOM CaMOCTOSITENTHHO BBIIEICHHBIX
KpUTEPUEB).

ba3oBble ucciegoBaTelbCKHe AeiiCTBHSA:

UCTIOJIB30BaTh BOIPOCH! KaK UCCIIEAOBATEILCKUIT HHCTPYMEHT MO3HAHUS, (hOPMYITUPOBATH
BONPOCHI, (UKCHPYIOIIHE MPOTUBOPEUUE, MPOOIEMY, CAMOCTOSTEIBHO YCTAaHABIMBATH
HMCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MTO3UITUIO, MHCHHC;
MPOBOANTH [0 CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIH JKCIEPUMEHT,
HEOOJIBIIIOE MCCIEAOBAaHUE IO YCTAHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTHYEeCKOro OOBeKTa,
3aBHUCHUMOCTEN 00BEKTOB MEXIy CO0O0ii;

CaMOCTOSITSIIEHO (POPMYJIUPOBATh 000OIIECHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUs, HCCIEOBaHUs, OLEHUBATh JIOCTOBEPHOCTh TOJYUYEHHBIX pE3yJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MpoIlecca, a TaKkKe BBIABUTATH MPEITONIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIINH, TaHHBIX, HEOOXOAMMBIX ISt
peuieHus 3a1a4uu;

BBIOMpATh, aHAIU3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HH(POPMALUIO
Pa3IUYHBIX BUIOB U (HOPM IpeICcTaBICHUS;

BBIOMpAaTh (OpMy MpencTaBIeHUs] WHPOPMALUU U WLIIOCTPUPOBATH pEIlaeMble 3aauu
CXeMaMH, IUarpaMMaMH, HHOH rpaduKoil 1 1X KOMOMHALIMSIMY;

OLIEHUBATh HAAEKHOCTh MHPOPMALMU TIO KPUTEPHUSIM, MPEIJIOKECHHBIM YYUTEIIEM WIN
c(OpMYyJIUPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHUKaTHBHBbIe YHUBepcaJbHbIe YieOHbIe 1elCTBHA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXACHHUS B COOTBETCTBHM C YCIOBUSMU M LEISIMHU
o0IIeHus, SCHO, TOYHO, TIPAMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MIMCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO XOAY pELICHHs 3aJaud, KOMMEHTHPOBAaTh
MOJTy4YEHHBIN pe3yNbTar;

B Xo0Jle¢ 00CYXJI€HHUSI 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIae€MOW TeMbl, MpPOOIEMBbI,
periaeMoit 3ajauu, BBICKA3bIBATh HJEH, HAIlCJICHHbIE HA TOWCK PEIEHHUs, COMOCTaBIAThH
CBOU CYXKIEHHS C CYKICHHSIMH JAPYTHX YYaCTHHKOB JMajiora, OOHapy>KUBaTh pa3ivuuue u



CXOJCTBO MO3MLMH, B KOPPEKTHOM ¢opme (GopMynnpoBaTh pa3HOIJIACHs, CBOU
BO3paKECHHUS,

® NPEJCTaBIATh PE3YJbTAaThl PEIICHUS 3aJauyM, SKCIEePUMEHTa, HMCCIEOBaHMA, IMPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIJICHHS C Y4Y€TOM 3aJad NPE3EeHTALUU U
0COOEHHOCTEH ayaUTOpHH;

® T[IOHUMAaTh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHIyalbHONH pabOTHI IpU
peleHNH yu9eOHbIX MaTeMaTHUECKUX 3a71ay;

® [pPUHUMATH IEJIb COBMECTHON JEATENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacnpenensTh BUIbI padoT, 1OroBapuBaThcs, 00CYXKIaTh MPOIECC U Pe3yibTar
paboThl, 000011aTh MHCHHUS HECKOJIBKUX JIFOJCH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYkIAeHHs,, 0OOMEH MHEHHUSMHU, MO3[OBbIE
LITYPMBI U IPYTHE), BBIOJIHATH CBOIO YaCTh paOOThl U KOOPAMHHUPOBATH CBOU JEHCTBUSA C
APYTUMH YiI€HaMU KOMaH[bl, OLIEHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO
KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIe el CTBHA

Camoopranusanus:
® CaMOCTOATEIbHO COCTABIATH IUIaH, AJITOPUTM PEIICHUS 3a/1a4u (UM €r0 YacTh), BBIOUpaATh
croco0 pemeHus ¢ y4€TOM HMEIOIIMXCS PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEUICHUH C y4ETOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, YMOLMOHAJILHBIH HHTEJLJICKT:
e BIAJECTh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJS IpoOLEcca M pe3ysibTaTa pPELIEHUs
MaTeMaTHYEeCKOH 3a/1auH;
® IIpEeABUAETHh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpU DPEILIEHUU 3aJa4l, BHOCUTh
KOPPEKTHBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OLECHMBATh COOTBETCTBHE DPE3yJIbTaTa NEATEIBHOCTU INOCTAaBICHHOM LICJIIM U YCJIOBHUAM,
OOBSICHATH NMPUYUHBI JOCTIXKEHUS] WIM HEJOCTMXKEHUS LeNIM, HaXOIUTh OLIMOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATBI

K koHiy oOyueHus B 5 kJjacce OOy4aromIMiics TOJIYYUT CIEAYIOIIHAE MPEeIMETHBIC
pE3yNbTaThI:

Yuciia ¥ BHIYUCICHUA

[lonumate ¥ MpaBUIBLHO YHOTPEOJISATH TEPMHHBI, CBS3aHHBIE C HATYpPaJbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMHU.

CpaBHMBaTh U yNOPSA0YMBATh HATypajibHbIE YMCIIA, CPABHUBATH B MPOCTEUIIUX CIy4asx
OOBIKHOBEHHBIE IPOOH, TECATUIHBIE IPOOH.

COOTHOCHTH TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSMON C COOTBETCTBYIOIIIUM € YHCIIOM
U U300paXkaTh HaTypajbHbIC YUCIA TOYKAMU Ha KOOPAMHATHOM (YMCIOBOI) MPAMOIi.

Brimonasate apudMeTnueckue ACHCTBUS C HATypAJIbHBIMUA YHUCJIaMH, C OOBIKHOBEHHBIMU
JIPOOSIMU B IPOCTEUIINX CIydasix.



BbInonHATE NIpOBEPKY, NPUKUIKY PE3YIbTaTa BEIYMCICHHUMN.

OKpyTrasTh HaTypaJibHbIE YUCIIA.

Peunrenue TeKCTOBBIX 33124

Pemate TekcToBbIE 3a/1aud apu(METHUECKUM CIIOCOOOM U C MOMOILBIO OPraHU30BAHHOTO
KOHEYHOT0 Iiepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaun, cojeprkaliue 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIMUYUHBI: CKOPOCTb, BpeMs,
paccTosiHue, 1IeHa, KOJMYECTBO, CTOMMOCTb.

Hcnonp30BaTh KpaTKUe 3aIMCH, CXEMBI, TA0IHIIBI, 0003HAYCHHS TIPU PELICHUH 33/1a4.

[Tonp30BaThCs OCHOBHBIMM €IMHULIAMH M3MEPEHMsSI: LIEHBl, MAacChl, PaCCTOSHUS, BPEMEHH,
CKOpOCTH, BBIPAXaTh OJJHHU €MHULIBI BEJIMYMHBI Yepe3 JpyTue.

W3BnexaTh, aHANIM3UPOBAThH, OLEHHUBATH WH(GOPMAIHMIO, MPEICTABICHHYIO B TaOiuIe, Ha
CTONI0YaTON quarpaMMe, UHTEPIIPETUPOBATh NPECTABICHHbIE JaHHbIE, HCIIOIb30BATh IaHHBIE TIPU
peleHNH 3a1ay.

Harasanasi reometpust

[Tonp30BaThCs TI'EOMETPUYECKUMHU MOHATHSAMM: TOYKA, HOpsMasi, OTPE30K, Jyd, Yroi,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTe mnpuUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEIIIUX (POpMY H3YUEHHBIX
reOMEeTpUIECKUX puryp.

Hcnonp30BaTh  TEPMHUHOJIOTHIO, CBS3aHHYIO C  yIJaMH: BEpUIMHA, CTOPOHA, C
MHOI'OYTOJIbHUKaMH: YroJl, BEpIIMHA, CTOPOHA, JUaroHajlb, C OKPYXKHOCTBIO: pajnycC, TUAMETD,
LEHTP.

N300pakaTh H3y4eHHBIE TeOMETPUICCKIE (PUTyphI HA HETMHOBAHHOM M KJIETYAaTOW Oymare ¢
MIOMOILBIO IIUPKYJIS U IMHEUKH.

HaxonuTe ANWHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEpPEHHEM C TOMOILNBIO JHMHEHKH,
CTPOUTH OTPE3KH 3aJlaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTb 3aJJaHHOTO pajinyca.

Vcnonb30BaTh CBOMCTBA CTOPOH U YTJIOB NPSMOYTOJbHUKA, KBaJpaTa sl UX MOCTPOCHUS,
BBIYMCIICHUSI IJIOIIAU U IEPUMETPA.

Bbruucnate nepumerp M IUIOIIAAb KBaJpaTa, MPSIMOYrOJbHHUKA, (UIYp, COCTABICHHBIX M3
NpSIMOYTOJIBHUKOB, B TOM 4Hcie GUryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.

[Tonp30BaThCsl OCHOBHBIMH METPUYECKHMMH EIMHUAIAMH W3MEPEHHs JUTUHBI, IJIOMIA]IH;
BbIpa)kaTh OJHU €AMHUIIBI BEJIMYMHBI Yepe3 JpyTHe.

Pacno3naBate napamnenenunesn, KyO, HCIOJIb30BaThb TEPMHMHOJIOTHIO: BepIlIMHA, pebpo,
rpaHb, U3MEPEHNUs, HAXOIUTh U3MEPEHUS Mapajuiesienumena, Kyoa.

Bbruucnare 00béM KyOa, mapaiienenuiena Mo 3aJaHHbIM HM3MEPEHHSM, IOJIb30BaThCS
eIUHUIIAMU U3MEPEHHS 00BEMA.

Pemate HecliokHbIE 33aJaud Ha W3MEPEHHE T'€OMETPUUYECKHX BEIMYMH B IMPAKTUYECKHUX
CUTYyalHAX.

K koHiy oOyueHus B 6 Kkiacce oOyyaroumiuiicsi MNOJIYYUT CIEAYIOIIUE MpeIMETHBIE
pe3yJIbTaThL:

Yucaa u BbIYUCTICHUS

3HaTh W TIOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3TUYHBIMU BHIAMH YHCEN U CIIOCOOAMH HX
3aIuCH, NEPEXOAUTH (€CIH ITO BO3MOXKHO) OT OZHOM (hOPMBI 3aIIUCH YHUCIIa K APYTOil.

CpaBHMBaTh M YNOPSAJOYHMBATH II€NbI€ YHMCJIA, OOBIKHOBEHHBIC M JECATUYHBIE ApPOOH,
CpaBHUBATh YKCJIa OAHOTO U Pa3HbIX 3HAKOB.



BoimonHsATh, coueTass yCTHbIE M MUChMEHHBIE NPUEMBI, apudmeTuyeckue IeHCTBUS C
HATYpaJIbHBIMU ¥  [EIBIMH  YHCIAMH, OOBIKHOBEHHBIMH W  JIECATUYHBIMU  JPOOSIMH,
MTOJIOKUTETHHBIMUA U OTPHUIIATSIIBHBIMU YU CIIAMHU.

BbluucisaTe 3HaU€HUS YUCIOBBIX BBIPAXKEHUH, BBINOJIHATH NMPUKHUIKY U OLEHKY pe3yJibTara
BBIUMCJICHHM, BBINIOJMHATh NPEeoOpa3OBaHUsl YHCIOBBIX BBIPAKCHHI HAa OCHOBE CBOKHCTB
apupMETHIECKHUX JCHCTBUH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MpPSIMOM C COOTBETCTBYIOIIMM €H UHCIOM H
n300pakaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM NMPSAMOM, HAaXOUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHOM CHCTEME KOOPJAMHAT C KOOPJANHATAMHU 3TOU TOUKH.

OKpyTJISITH LIEJIbIe YHCIia U IeCATUYHBIE IPOOH, HAXOAUTh PUOIMKEHUS YHCETT.

YucsioBble U OyKBEHHbIE BbIPAKEHUSI

[Tonnmate W ynmoTpeOIsTH TEPMHUHBI, CBSI3aHHBIE C 3alKCHhIO CTETEHU 4YHCIa, HaXOAHTh
KBaJIpaT U Ky0 4MCia, BRIYUCISATh 3HAYCHUS YUCIIOBBIX BBIPAXKCHUMN, COJEPIKAIIIX CTETICHH.

[Tonb30BaThcsl MpU3HAKAMU JIEIMMOCTH, PACKIaAblBaTh HATypaJlbHbIE YHCIIA Ha MPOCTHIE
MHOXHTEIH.

[Tonb30BaThCs MacITabOM, COCTABIIATH IPOMOPLIUU U OTHOLIEHHUS.

Hcnonb3oBaTh OyKBbI A1 0003HAUYEHHUS YUCEN MPU 3alHCH MAaTEMATUYECKUX BBIPAKECHHUIA,
COCTaBIISITh OYKBEHHBIC BBIpaXXEHHUS M (OPMYIIbI, HAXOJIUTh 3HAYCHUS OYKBEHHBIX BBIPAKECHUH,
OCYUIECTBJISASI HEOOXOIUMBIE MO/ICTAHOBKU U MpeoOpa30BaHusl.

Haxonuth HeM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBLIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIC 3314l apU(PMETUIECKIM CIIOCOOOM.

Pemate 3agaun, cBsi3aHHBIE C OTHOLLIEHUEM, TPOIIOPIUOHAIIBHOCTHIO BEJIMYHH, IPOLEHTAMU,
peaTh TPU OCHOBHBIE 33/1a4H HA APOOH U MPOLIEHTHI.

Pewate 3amaun, copeprkamue 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIUYUHBL: CKOPOCTbH, BpEMH,
paccTosiHMe, LIeHa, KOJIMYECTBO, CTOMMOCTb, INPOU3BOAMTENIBHOCTb, BpeMs, O00BEM paboOThI,
UCIOJIB3YSl apu(pMETHUECKHUE IEUCTBUS, OLIEHKY, IPUKUAKY, I10JIb30BAThCS €AMHULIAMU U3MEPEHUS
COOTBETCTBYIOIIMX BEJINYMH.

CocTaBnaTh OyKBEHHBIC BBIPAXKEHHUS 110 YCIOBHIO 3aJa4H.

W3Briekate wHQOpPMAIMIO, TIPEICTABICHHYIO B TaOJIWIAX, HA JIMHCWHOH, CTOJIOYATON WM
KpyTrOBOW AMarpaMMax, MHTEPIPETUPOBATh MIPEACTABICHHBIE JaHHBIEC, NCIIOIb30BATh TAHHBIC TIPU
pELIEeHNN 3a1a4.

[IpencraBnsaTe nHOOPMAIKIO C TOMOIIBIO TAOJINII, TMHEHHON U CTOIOYATON AHAarpamMM.

Harusanas reomerpust

[TpuBoaUTE TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEIMUX (GOopMy H3YICHHBIX
reOMETPUUYECKUX IUIOCKUX M TMPOCTPAHCTBEHHBIX (PUTyp, MPUMEPHl PaBHBIX U CHUMMETPUYHBIX
duryp.

N300paxkaTh C MOMOILBIO LIUPKYJISL, TUHENKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOMW U KJIETYATOU
OyMmare U3y4eHHbIE IUIOCKHUE TeOMEeTpUYECKUE (GUTYypbl U KOH(PUTypalluu, CHMMETPUYHBIE (PUTYpPBI.

[Tonb30BaThCsl ~ TEOMETPUYECKMMM  TMOHATHSIMHU:  PaBEHCTBO  (GUTYp,  CHUMMETpHS,
MCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEN: OCb CHMMETPHH, IEHTP CUMMETPHUH.

Haxonuth BeNWYMHBI YIJIOB H3MEPEHHUEM C TMOMOLIBIO TPAaHCHOPTHPA, CTPOUTH YIJIbI
3a/IaHHOM BEJTMYMHBI, MIOJIb30BATHCS MPHU PELLIEHUHU 3a/1ad TPagyCHOM MEpOMl yriioB, pacrno3HaBaTh
Ha YepTeKax OCTPbIA, MPAMOi, pa3BEPHYTHIN U TyNOH YIJIbI.



Bbuuciars UIMHY JIOMaHO#M, IEPUMETP MHOTOYTOJIbHHKA, IOJh30BATHCA €IUHHIIAMHU
W3MEPEHUS JITTUHBI, BRIPAKAaTh OJHH €AMHHUIBI H3MEPEHUS UTMHBI Yepe3 APYyTHe.

HaxoauTs, HCIONB3ysT 4epPTEKHBIC HHCTPYMEHTBI, PACCTOSIHHS: MEXIY IByMsI TOYKaMH, OT
TOYKH JI0 TIPSIMO¥, JJTHHY MyTH HA KBaJPATHOMN CETKE.

Bbruuciiare  miomiank  (QUryp, COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, HCIOJIb30BaTh
pa3OuMeHne Ha MPSIMOYrOJbHHKH, Ha paBHbIC (UIYPHI, JAOCTpAaWBaHHE 10 MPSIMOYrOJbHHKA,
MOJIb30BAThCS OCHOBHBIMH €JIMHUIIAMH W3MEPCHHUS IUIOMIA[IU, BBIPAXaTh OIHH €JIMHUIIBI
W3MEPEHUS TUIOIIAAN Yepe3 IpyTHe.

Pacrio3HaBaTh Ha MOJCIAX M H300PaXKCHUAX IMHPAMHIy, KOHYC, IHIHHAP, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BepIIMHA, peOpo, TpaHb, OCHOBaHHUE, Pa3BEPTKA.

N300pakaTh Ha KJI€TYaTOi OyMare mpsiMOYTOJIbHBIN MapauIeIeIUIIeI.

Bbrauciare 006EM IpSIMOYTOJIBHOTO Mapaiiesienumnena, Kyba, Moiap30BaThCs OCHOBHBIMH
eIMHHUIIAMU U3MEPEHHS 00bhEMa;

Perrate HeCIIOKHBIC 3a/a4d HAa HAXOXICHHE TCOMETPHUYCCKHX BEJIMUYUH B MPAKTHYCCKHX
CHUTYaIHSIX.



TEMATHYECKOE IINTAHUPOBAHUE
S KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpaMMbI

Koaun4yecTBO 4acoB

Bcero

KonTtpoJubHbie
padoThbI

IIpakTH4ecku
e padoThbI

JIeKTPOHH
ble
(uu¢pposbie

)

o0pa3oBare
JIbHbIE

pecypchbl

HarypanbHble yncna.
JleiicTBus C
HATypaJIbHBIMU YHCIIAMU

43

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce

Harnsannas reomerpus.
JInHnM Ha MIIOCKOCTH

12

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce

OOGBIKHOBEHHBIE IPOOH

48

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce

Harnsannas reomerpus.
MHOroyroiapHuKH

10

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce

Jecstuunblie 1podu

38

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce

Harnsanas reomerpus.
Tena u ¢purypsi B
IIPOCTPAHCTBE

bubmmoreka
LHOK

https://m.eds
00.ru/7f4131

ce
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6 KJIACC

Ne
n/

HaunMeHnoBanue
pa3aesioB U TeM
NPorpamMmbl

KoanuyecTBO 4acoB

Bcero

KoHTpobHbIe
padoTbI

IIpakTHyeckue
padoTbI

DJIEeKTPOHH
ble
(uudposbie

)

o0pa3oBarte
JIbHbIE

pecypchl

Hatypanbhblie uncia

30

bubauoreka
LHOK
https://m.eds
00.ru/7f4147
36

Harnannas reomerpus.
[IpsiMble HA TUIOCKOCTH

bubauoreka
HOK
https://m.eds
00.ru/7f4147
36

Jpobu

32

bubauoreka
HOK
https://m.eds
00.ru/7f4147
36

Harnannas reomerpusi.
Cummetpus

bubauoreka
LHOK
https://m.eds
00.ru/7f4147
36

Bripaxenus ¢ OykBamu

bubauoreka
LHOK
https://m.eds
00.ru/7f4147
36

Harnannas reomerpus.
@urypsl Ha IJIOCKOCTH

14

bubauoreka
LHOK
https://m.eds
00.ru/7f4147
36

TlonoxurenpHbIe U
OTpHULIATEIbHBIC YnCIia

40

bubnmoreka
LHOK
https://m.eds
00.ru/7f4147
36
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Hpe,I[CTaBJ'IeHI/Ie JaHHBIX

bubnauoreka
HOK
https://m.eds
00.ru/7f4147
36

Harnannas reomerpus.
@urypsl B IPOCTPAHCTBE

bubnauoreka
HOK
https://m.eds
00.ru/7f4147
36

10

[ToBTOpenue, 06061IEeHNE,
CUCTCMAaTU3al s

20

bubanoreka
HOK
https://m.eds
00.ru/7f4147
36

OBIIEE KOJUYECTBO
YACOB I10 [TPOT'PAMME
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IHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBbI

5 KUIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBePsIeMOro .
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCICHUS
- [lonnmMaTth W TpPaBWIBHO YNOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C
' HATypaJIbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH M IECATUYHBIMU JPOOSIMHU
> CpaBHHMBaTh M YHOPSAJOYMBATH HATypasibHbIE 4YMCIIa, CPAaBHUBATH B
' NPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE TPOOHU, NECATHUHBIC IPOOH
COOTHOCHTh TOYKY Ha KOOPJWHATHOH (YHMCIOBOHM) TPSIMOH C
1.3 COOTBETCTBYIOIIMM €M 4YHUCIOM M U300pakaTh HATypajibHbIE YHCIa
TOYKAaMHU Ha KOOPJAMHATHON (YHCIIOBOM) MPSIMOMA
14 BrimonHsaTe apudmeTnueckne ASHCTBHS ¢ HATYPAIBHBIMHU YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMHU B IPOCTEUIIIUX CITydasTX
L.5 BrInonaHsaTe IpOBEpPKY, MPUKUIKY PE3YIbTaTa BEIYUCICHUN
1.6 OKpyrasTh HaTypaJIbHbIC YKCIIa
2 Pemenue TekcToBbIX 3a1a4
1 PemaTh TekcToBBIE 3aa49K apU(PMETHIECKIM CIIOCOOOM U C TTOMOIIBIO
' OpPraHU30BaHHOT'O0 KOHEYHOTO Tiepe0opa BCEX BOZMOKHBIX BAPUAHTOB
Pemate  3amaum, copepkamipe — 3aBUCUMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMUMHBI: CKOPOCTb, BpeMs, pAacCTOSHUE, IleHa, KOJIUYECTBO,
CTOUMOCTb
»3 Hcnonp30BaTh KpaTKUe 3aMuCH, CXEMBbI, TaOIHIBI, 0003HAYCHUS TPHU
' pelieHuu 3a1a4y
[Tonp30BaTbcsi OCHOBHBIMU €AMHHUIIAMU H3MEPEHUS: LIEHbI, MAaCChl,
2.4 paccTosiHUSA, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHU €AUHUIbI BEJIMUMUHbI
yepes JIpyrue
) s W3Bnekars, aHAJIU3UPOBATh, OLIEHUBATh uH(pOopMaIHnIo,

NpeACTaBICHHYI0O B TaljuIe, Ha  CTOJIOYAaTOM  Juarpamme,




HHTCPIIPETUPOBATE IPCACTABICHHBIC JAaHHBIC, HWCIIOJbB30BATH AAHHBIC

IIPU PEILICHUY 3a1a4

3 Harnannas reomerpus
11 [Tonp30BaTbCs TeOMETPUYECKMMH TOHATHUSAMHU: TOYKa, MpsMasd,
' OTpPE30K, JIy4, YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT'
15 [IpuBoauTe mnpuMepbl OOBEKTOB OKPY’KAIOLIEIO0 MHpa, HMEIOLINX
' (dopMy U3yUeHHBIX T€OMETPUIECKUX puryp
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yrjaMH: BepIIMHA
33 CTOpPOHA; C MHOTOYI'OJIbHUKAMHU: YIOJl, BEPILINHA, CTOPOHA, IMarOHaJb;
C OKPYKHOCTbBIO: paJiNyC, AMAMETP, LICHTP
14 N300paxkaTh U3y4eHHbIE reoMeTpudeckre (PUrypbl Ha HEJIMHOBaHHOM
' U KJIeTyaTol Oymare ¢ MOMOIIBI0 HUPKYJIS U JIMHEHKU
HaxonuTe nnuHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C
3.5 [IOMOILBIO JIMHEHKH, CTPOUTH OTPE3KHM 3aJaHHOM J[UIMHBI, CTPOUTH
OKpPYKHOCTb 3aJJaHHOTO pasnyca
16 Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB NMPSIMOYTOJIbHUKA, KBajapaTa
' JUIS UX NIOCTPOECHMSI, BEIYMCISHHS IJIOMAN U IEpUMETpa
Boruncnsate nepuMeTp U miIoma s KBajapara, npsiMoyrojibHuKa, Guryp,
3.7 COCTaBJIICHHBIX M3 MpPSAMOYTOJbHUKOB, B TOM 4Hclie ¢uryp,
n300pak€HHBIX HA KJIETYAaTON Oymare
13 [Tonp30BaTbcsl OCHOBHBIMH METPUYECKHUMH €IMHUIIAMU HM3MEpEHHs
' JUIMHBI, TUTOLA/IH; BBIpaXkaTh OJHU €AMHUIIbI BEIMUYHUHBI Yepe3 Apyrue
Pacnio3HaBate napamnenenunes, Ky0, MCIIOIb30BaTh TEPMHUHOJIOTHUIO:
3.9 BeplIIMHa, pedpo, TpaHb, M3MEPEHUSA, HAXOAUTh HU3MEPECHHS
napajuienenumnena, kyoa
310 Boruncnare  00béM  Kyba, mapajienenunena Mo  3aJaHHBIM
' U3MEPEHUSM, N10JIb30BaThCS €AMHULIAMH U3MEPEHUsI 00bEMa
11 PemaTe Heca0XHbIE 3a/1a4ll HA U3MEPEHUE T€OMETPUUYECKHX BEJINYMH
' B IIPAKTUYECKUX CUTYaLUSIX
6 KIJACC

Kon

NpoBepsieMoro

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus




pe3yJibTaTa

1

Yucna u BEIYUCICHUS

1.1

3HaTh W IIOHMMATh TCPMHHbI, CBA3aHHBIC C PA3JIMYHBIMHU BUIAMU
Yyucell U CII0CO0aMu HUX 3alliucu, NepexoauTb (CCJ'II/I 9TO B03MO)KHO) oT

OJIHOM (hOpPMBI 3aMUCH YKCIIa K IPYyTroi

1.2

CpaBHI/IBaTB n ynopsagodvBaTb MLCJIBIC YHCIIA, OOBIKHOBEHHBIE U

JACCATUYHBIC ,Z[pO6I/I, CpaBHHBATL YHCJIa OJHOTO U pa3HbIX 3HAKOB

1.3

BBIHOJ'IHSITB, coycTasn YCTHBIC u INHUCHbMCHHBIC HpI/IéMH,
apI/I(I)MeTI/I‘{eCKI/Ie JEHUCTBUS C HaTypaJbHbIMU W LCJIbBIMU YUCIIAMU,
OOBIKHOBEHHBIMU U JACCATUYIHBIMHA ,ZLpO6$IMI/I, IIOJIOXKUTCIIbHBIMHU H

OTpULATCIIbHBIMU YUCJIaMHU

1.4

BEraucaaTs 3HaUEHUS YHCIIOBBIX Bpra)KeHHﬁ, BBINIOJIHATDE ITPUKHUAKY H
OLICHKY pE3yJibTaTa BBILII/ICJ'ICHI/II‘/’I, BBIIIOJIHATH npeo6pa30BaHI/1;1
YHUCIOBBIX Bpra)KeHI/Iﬁ Ha OCHOBE CBOICTB apI/I(I)MeTI/ILIeCKI/IX

NEeNCTBUN

1.5

OprT JATH  OCJIBIC 4YuClla W JCCATHUYHBIC ,[[pO6I/I, HaXOJUTb

HpI/I6J'II/I)K€HI/IH YUCCII

1.6

COOTHOCHUTH TOUKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €1
YHCIIOM U W300pa)kaTh YUCJIa TOYKAMH Ha KOOPAMHATHON MPSMO,

HaxoAuThb MOYJIb YUCJIa

1.7

COOTHOCHTE TOYKY B HpﬂMOYFOJIBHOﬁ CUCTCMC KOOpAMHAT C

KOoOpAuHaTaMn 3TOHN TOUYKHU

1.8

OprrJ’IfITB OcjJaeIlI€ 4Yucjila MW JCCATHYHBIC I[pO6I/I, HaxoJUTb

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

Yucnosbie U OyKBEHHbIE BbIPAKEHUS

2.1

IToanmats u yrIOTpe6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3allUCBIO CTCIICHU
quciia, HAXOOAUTb KBaApaT H K}’6 YHuCjia, BBIYHUCIIATH 3HAYCHUA

YHCJIOBBIX BBIpa}KeHI/II\/'I, coepKaluXx CTCIICHU

2.2

ITonn3oBaThCs npu3HakaMu OCJIMMOCTH, pacCKIaAblBaThb HATYpPaJIbHBIC

Yucjia Ha IMPOCThIC MHOXUTEIN

2.3

[Tonb3oBaTbes MacITaboM, COCTABIIATH MIPOIOPLUU U OTHOLICHUS

24

Hcnonws3oBaTh 6YKBI)I JUIA 0003HAYCHUS 4YHCEIl Inpu  3alurcu
MaTEMaATHUYCCKHUX BI)Ipa)KeHI/H\/Il, COCTaBJIATH 6yKBeHHBIe BBIPpAXXCHUA U

(bOopMyIIbI, HAXOIUTH 3HAYCHUSI OYKBEHHBIX BBIPAKCHHUI

2.5

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

Pemenne TeKCTOBBIX 3a1a4




3.1

Pemats MHOromaroBbI€ TCKCTOBBIC 3aga4u apI/I(I)MCTI/I‘-ICCKI/IM

CII0co00M

3.2

Pemate 3aa4yu, CBA3aHHBIC C OTHOIICHHUEM, IMPOMOPHUOHAIBHOCTBIO
BCJIIMYHMH, IMPOLCHTAMH, PCIIaTb TPpU OCHOBHBIC 3aJa4d Ha I[pO6I/I u

IIPOLICHTHI

33

Pemare 3amaum, copepKalmlMe — 3aBUCUMOCTH,  CBSA3BIBAIOILUE
BEJIMYUHBL: CKOPOCThb, BpEMS, pACCTOSHUE, LEHY, KOJNYECTBO,
CTOUMOCTb, IPOU3BOAUTENBLHOCTD, BPEMsI, 00BEM pabOThl, UCIOIb3Ys
apu@meTHueckue JEHCTBUS, OLEHKY, MPHUKUAKY; I[0JIb30BaTHCS

CAUMHHNIIaMU U3MCPEHUSA COOTBCTCTBYIOIUX BEJIUYNH

34

CocTaBiiarh 6YKBCHHBIG BBIPa’XCHUA 110 YCJIOBHIO 3ala4n

3.5

N3pnekars nHPOpPMAIIUIO, MPEICTABICHHYIO B TAOJMHUIIAX, HA JIMHCWHOM,
cTtonOyato  WIM  KPYroBOM  Jauarpammax, HHTEPIPETHPOBATH

MpPEACTABJICHHBIC JAaHHBIC, UCIIOJIB30BATh JAHHBLIC IIPU PCIICHUU 3a1a4

3.6

[IpencrapnsaTte WHPOPMAIUIO C IOMOIIBI0 TAOMUI, JTUHCHHONW U

CTOJI0YaTON Juarpamm

Harnsgnas reomerpus

4.1

[IpuBoauTe TpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIOIIUX
(GopMy H3YYEHHBIX T'€OMETPHYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHBIX H CHMMETPHUYHBIX (pUryp

4.2

N300paxaTe € TOMOINBIO LHUPKYJS, JIMHEHKH, TPAHCIOPTUpA Ha
HEJIMHOBAaHHOW M KJIeT4aTod Oymare U3ydeHHblE  IIJIOCKHE

reoMeTpuieckue GUrypsl 1 KOHQUTYpaLuu, CHMMETPUYHBIE (UTYPHI

4.3

[Tonp30BaThcss TEOMETPUYECKHMMHU TOHATUSIMH: PAaBEHCTBO (uryp,
CUMMETpHUsS;  HCIOIB30BaTb  TEPMHUHOJOTHIO,  CBS3aHHYHO  C

CUMMETPHUEH: OCb CUMMETPUH, LICHTP CUMMETPHUHU

44

Haxonuth BeWYMHBI YIJIOB U3MEPEHHEM C MOMOILBK TPAHCIIOPTHUPA,
CTPOUTH YIJIbl 3aJaHHOW BEJIWYUHBI, MOJIb30BATHCA IPH PELICHUU
3a7a4 rpagyCHOM MEPOM YIJIOB, pAacClO3HABATh HA YEPTEkKAX OCTPBIM,

IIPSIMOM, pa3BEPHYTHIN U TYIION YIJIbI

4.5

Bpluucnate  mIMHY  JIOMaHOM, — IIEpUMETP  MHOTOYT'OJIbHMKA,
[IOJI30BATbCS E€OUHULAMU WM3MEpPEHUs JUIMHBI, BbIpaXaTb OIHU

€JIMHUIIBI U3MEPEHUS JUTMHBI Uepe3 APyrue

4.6

Haxonuts, ucnosb3yst 4epTEKHbIE HUHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY
JIBYMs TOYKaMM, OT TOYKH IO INPSMOH, UIMHY IIyTH Ha KBaJApaTHOU

CCTKC

4.7

Brerauciars IJIomanab q)Hpr, COCTABJICHHBIX W3 MNPAMOYTOJIbBHUKOB,




UCIIOJIb30BaTh Pa30MEeHHE Ha MPSMOYTIOJbHHUKH, Ha paBHbIE (QUIYpBHI,
JNOCTpauBaHUE [0 NPSIMOYTOJIbHUKA, TOJIb30BaThCS OCHOBHBIMU
eIUHUIIAMH M3MEPEHHUs IUIOLAAH, BbIpaXKaThb OJHU  E€IMHMIIBI

U3MEpEeHUs TUIOIIAIN Yepes3 Apyrue

Pacnio3naBath Ha MOACHSIX U HU300pPAKEHUAX MHUPaAMUIY, KOHYC,

4.8 WIMHIpP, HCIONb30BaTh TEPMHUHOJIOTHUIO: BEpIlKMHA, pedpo, TIpaHb,
OCHOBAaHHE, Pa3BEPTKA

4.9 N3o0paxaTs Ha KIeT4aTON Oymare MpsiMOYTOJIbHBIN TTapalieIeuIe]]

410 Borancnate  00BEM  TPSIMOYTOJNIBHOTO — Tapajuielienunena, Kyoa,

IMOJIB30BAaThHCA OCHOBHBIMU €IMHHUIIAMU U3MCPCHUSA 00BEMa

4.11

Pemrate HeECIOXHEIC 3aJa4u Ha HaXO0XICHHUEC TCOMCTPUUCCKHUX

BCJIMYHMH B IMPAKTUYCCKUX CUTyaALlUAX




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

5 KJIIACC
Kon IIpoBepsieMblii JJIeMEHT COePKAHUSA
1 Hatypasnbhblie ynciia u HyJb
{1 Hartypanproe umcno. Psanm watypanphbix ymcen. Yucno 0. M3oOpaxkeHue
' HaTypaJIbHBIX YMCEN TOUKAMHU Ha KOOPAUHATHOM (YUCIOBOM) IPsIMOt
1o [lo3unmoHHass cucrema cuucineHus. Pumckas Hymepauus. J[lecaruunas
' CHUCTEMA CUUCIICHUS
13 CpaBHeHHME HATypaJbHBIX YHCEN, CPAaBHEHHWE HATYPAIBHBIX YHCEN C HYJIEM.
' OxkpyrJieHHe HaTypaJIbHBIX YHCEI
CrnoxeHnue, BBIYUTaHUE, YMHOXKEHHUE U JICJIEHUE HAaTypalbHbIX yucesl. CBOMCTBO
14 HyJil TpU CIIOKEHHUH, CBOMCTBA HyJNs M €AMHULBI TPU YMHOKEHHUH.
' [lepemecTuTensHOE U coYeTaTeNbHOE CBOMCTBAa (3aKOHBI) CJIOXEHUS U
YMHOKEHHSI, pacCpeIeUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHS
s Hcnonws3zoBanne OyKB J1si 0003HAYCHHS] HEM3BECTHOTO KOMIIOHEHTA | 3aIUCH
' CBOMCTB apu(hMETHUECKUX JICUCTBUMA
Jenutenu wu KpaTHbIE 4MCIA, pas3liokKeHUE Ha MHOxuUTenu. IIpocteie u
1.6 coctaBHble uucna. [lpuznakum npenumoctu Ha 2, 5, 10, 3, 9. [enenue c
OCTaTKOM
L7 Crenenb C HaTypajbHBIM IOKa3aTeleM. 3aluCh 4YHCIA B BUAE CYMMBI
' Pa3psIHBIX ClIaraeMbIX
UucnoBoe BbIpaKeHHE. BpluncieHne 3HA4YEHUM YHCIOBBIX BBIPAXKECHUI,
18 MOPSAOK BBINOJHEHUA AcUCTBUM. Mcnonb30oBaHWE TMpU  BBIYHUCICHUSX
' MEPEMECTUTEIIFHOTO W COYETATeILHOTO CBONCTB (3aKOHOB) CIIOKEHUS U
YMHOXEHHUSI, paclpeIeIUTEIbHOIO CBOMCTBA YMHOXKEHUS
2 Jpobu
[IpencraBnenne o napobw Kak crmocoOe 3amMcCu  YacTH  BEIWYUHBL.
OObikHOBeHHBIE Mpodu. [IpaBuibHBIE W HETpaBHIbHBIE qpodu. CMmemaHHas
2.1 Ipo0b, MPeJACTaBICHUE CMEIIAHHOW IPOOY B BHJIE HEMPABIILHOW TpPOOU U

BBIICTICHUE IIE€JIOW YacTW YWCIa W3 HempaBWIbHOW npodu. M3o0pakeHue

apoOeit TouKaMM Ha YUCIIOBOM MPSMO




OcHoBHoe cBoicTtBO npobu. Coxpamenue apoOei. [IpuBenenue npodbu k

22 HOBOMY 3HaMeHatelnto. CpaBHEHUE ApodOeit
)3 CrnoxeHue U BbIYUTAHUE JIpoOeil. YMHOXEHHE U JIeJIeHue poOei, B3aMHO-
' obpatHble 1pobu. HaxoxxeHre 4acTH LeIoro U LeJIoro 1o ero 4acTh
Jecsatnunas 3anuchk Apodei. [lpencraBienue aecATUYHON IpoOW B BHIE
2.4 O0OBIKHOBeHHOU. M300pakeHHe NECATUYHBIX IPOOEH TOYKAaMH Ha YHCIOBOM
npsmoil. CpaBHEHHE IECATUUHBIX JpoOeit
5 ApudmeTnueckne JACUCTBHSA C JECATHYHBIMHA JpoOsmMu. OKpyTieHue
' JECATUYHBIX APOOeit
3 Pemienne TekcTOBBIX 3a/1a4
3.1 Pemrenne TeKCTOBBIX 3a/1a4 apUPMETHISCKUM CITIOCOOOM
12 Pemenue nornueckux 3anay. Pemienue 3amad mepeOOpoM BCEX BO3MOMKHBIX
' BapuaHTOB. Mcnionp30BaHue Npu pelieHNH 3a1a4 TaOJIuIl U CXEM
Pewmenue 3anmau, coaepKaliux 3aBUCHUMOCTH, CBSA3BIBAIOIIME BEJIUYUHBI:
13 CKOpPOCTb, BpPEMsl, PAacCTOSHHE, LIEHY, KOJIMYECTBO, CTOMMOCTb. EIMHMIIBI
' M3MEpEeHUs: Macchl, 00bEMa, 1IEHbI, PaCCTOSHUS, BPEMEHHU, CKOpOcTU. CBs3b
MEXKIy €IMHHUIIAMHU U3MEPEHNUS KaXK10M BETUYHHBI
34 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOU
3.5 [IpencraBneHue JaHHBIX B BHJIE TAOJIMII, CTOIOYATHIX JHATPAMM
4 Harnsnnas reometpus
Harnsnueie npeacraBienus o purypax Ha INIOCKOCTH: TOUKa, MpsiMasi, OTPE30K,
4.1 Jy4, yroJ, JIOMaHasi, MHOTIOYTOJIbHUK, OKpPY>KHOCTb, Kpyr. Yroi. IIpsmoii,
OCTpBIH, TyIIOM U Pa3BEPHYTHINA YIJIbI
JInuHa oTpe3ka, METPUYECKHE €IUMHULBI JUIMHBL. J[JInHA JIOMaHOH, IEPUMETP
4.2 MHOIOyrojibHHKa. M3mMepeHMe M  IOCTpOEHUE YIJIOB €  IIOMOIIBIO
TpaHcHopTupa
n Harnanuele npencrtaBieHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
' MPSIMOYTOJILHUK, KBaApaT, TPEYTOJILHUK; O paBEHCTBE (QUTYP
N3o0paxkenue ¢uryp, B TOM umciae Ha Kietdaroil Oymare. Iloctpoenue
a4 KOHpHUrypanuii M3 4YacTed MpsMOH, OKPYKHOCTH Ha HEJIWHOBAHHOW W
' Kimet4atoii  Oymare. Mcmonmb3oBaHHWE  CBOHCTB  CTOPOH W YIJIOB
MPSIMOYTOJIbHUKA, KBaJpaTa
45 [Inomane nOpsAMOYrojlbHUKAa W MHOTOYTIOJBHUKOB, COCTABICHHBIX U3

MPSIMOYTOJIBHUKOB, B TOM uuciae QUryp, M300pakEHHBIX Ha KJIETYaTOU




6yMare. EI[I/IHI/IIII)I HU3MCPCHU TUIOIAaa

Harnsanele npencraBieHus: 0 MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIbHBIHI

napasuienenunen, KyO, MHOrorpaHHMKH. M300pakeHHe MNpOCTEHUIINX

4.6 MHOrorpanHukoB. Pa3BépTku kyOa u napamnenenunena. Co3ganue mojenei
MHOTOTPAaHHUKOB (M3 OyMmarw, TMpOBOJOKH, IUIACTWIMHA U JPYrHX
MaTepHuasoR)

47 O0BEM TPSAMOYTOJIBHOTO TMapajuienenunena, kyoa. EguHuner usmepeHus

' o0BEMa
6 KJIIACC
Kon IIpoBepsieMblii 3jIeMEHT COePKAHUSA
1 HatypanbHble uncia
ApudmeTnueckre ACUCTBUS C MHOTO3HAYHBIMU HaTypajbHBIMU YHCIAMH.
UucrioBble BBIpaXKECHHUS, TOPSAOK JCHCTBUN, WCIOIB30BAHHE CKOOOK.

1.1 Hcnonp30BaHue NMpU BBIYUCICHUSIX MEPEMECTUTENBHOTO U COYETAaTEIbHOIO
CBOICTB CIIOKEHHMS M YMHOXEHHS, pacHpeleMTEeIbHOr0 CBOWCTBA
YMHOXEHUS

1.2 OxpyrieHue HaTypajabHbIX YUCEIN

13 Jenurenu u KpaTHbIe YUCla, HAMOONBIINI OOIIMIA JeNUTeNnb U HauMEHbIIIee

. oO1mree kpaTHoe. [[enMMOCTh CyMMBI U TPOU3BENCHUS
1.4 Jlenenue c octaTkom
2 Hpobu
1 OObIKHOBEHHAsT Jpo0b, OCHOBHOE CBOMCTBO JApOOH, COKpalleHHE IpOOeH.
. CpaBHeHue U ynopsiiounBanue apodei
25 Pemenue 3ajay Ha HaxXOXJEHUE YACTH OT LIEJOrO U ILIEJIOT0 IO €ro YacTH.
' JpoOHoe 4KCcIIo KaK pe3yJIbTaT ACICHHS
53 [IpencraBneHue JecATUYHON JpoOM B BHIEC OOBIKHOBEHHOM 1podu u
' BO3MOYKHOCTb IIPEJICTaBICHUS] OOBIKHOBEHHOW APOOU B BHJIE ICCATHUHON
Hecsatuunble OpoOuM M MeTpuyeckas cuctemMa Mep. ApudmeTruveckue

2.4 JNEHUCTBUS W YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JECATHUHBIMH
JIpoOSIMHU

55 OtHomenue. JleneHne B JaHHOM OTHOLIEHWH. MacmTad, nponopuus.

IIpumeHeHne nponopuui IpyU pEeLICHUH 3a/1a4




2.6

IlonsiTne nponeHTa. Beraucienre npoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
NPOIICHTY. BbIpakeHne MpoLeHTOB AeCATUYHBIMU ApoOsMu. Pemenne 3amau

Ha NPOUCHTHI. BBIpa)KeHI/IC OTHOLICHUS BCIIMYUH B IIPOLCHTAX

ITonoxureabHbIE U OTpULATCIIbHBIC YUCIIa

3.1

[TonoxxutenbHble U oTpulaTeNbHbIe uKciaa. Llenple yncia. Moaynp 4uciha,
reoMeTpuYecKass MHTepIpeTanus Momysst uucia. M3o0pakeHwe yucen Ha

KOOpAMHATHOM npsiMoil. UncnoBble mpoMexxyTKu. CpaBHEHHE YUCEI

32

Apudmerndeckne ACHCTBUS C TIOJOXKUTEIBHBIMH UM OTPULATEIHLHBIMU

qucJiaMu

3.3

[IpsimoyroibpHast cucTeMa KOOpJAWHAT Ha miiockocTd. KoopauHaTel TOUKM Ha
IUIOCKOCTH, abcumcca u opauHarta. [loctpoenune Touek u  ¢uryp Ha

KOOPAWHATHOW IJTIOCKOCTH

bykBeHHBIE BBIpaKEHUS

4.1

[lpumenenne OyKB 11  3allUCHM  MaTEMaTHYECKHUX  BBIPAXKEHUH U
npeuiokeHuil.  CpoiicTBa  apudmeTHueckux  JAeHcTBUM.  bykBeHHbIE
BBIPAJKCHMS U YMCIIOBBIC NIOJCTAHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKIACHUE

HCU3BCCTHOI'O KOMIIOHCHTA

4.2

@opmynel, GopMyIbl MEpUMETpa U IUIOMIAN MPSIMOYTOJIbHUKA, KBaJpara,

00b€Ma mapasienenureia u Kyoa

Pemenne TeKCTOBBIX 3a1a4

5.1

Pemenne TekCTOBBIX 3a1a4 apI/I(pMeTI/ILIeCKI/IM CII0CO0OM

5.2

Pemenne normveckux 3amad. Pemenue 3amau mepebopoM BCeX BO3MOXKHBIX

BapHaHTOB

53

Pemwenne 3amad, copepKamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIMYHHBIL:
CKOPOCTb,  BpEMs,  pAacCTOAHME, 1I€Ha, KOJWUYECTBO,  CTOUMOCTb,
NPOM3BOIUTENBHOCTh, BpeMsi, 00bEM paboThl. EqUHUIIEI H3MEpEeHus: MaccCHhl,
CTOMMOCTH, PAcCCTOSHHS, BPEMEHH, CKOpocTU. CBs3b MEXAYy €IUHHUIIAMH

HU3MCPCHUA Ka)KJI0M BEJIMYMHBI

54

Pemenne 3aga4, CBA3aHHBIX C OTHOIOCHHUEM, IIPONOPHHUOHAIIBHOCTBIO

BCJIIMYHMH, IPOLUCHTAMHU, PCIHICHUEC OCHOBHBIX 3a/la4 Ha I[pO6I/I 1 IPOLCHTEHI

5.5

OueHka W TNpUKKIKA, OKpyrieHue pesynbrata. CocraBieHHE OyKBEHHBIX

BBIPAJKEHUM 110 YCIIOBHIO 3aJ1a4H.

5.6

Hpe,[[CTaBJIeHI/Ie JaHHBIX C ITOMOIIIBIO Ta6J'II/II_I u auarpamMmm. CronbuaTeie

JAuarpaMmal. Yrenne KpPYT'OBBIX JUarpaMm




Harnsanas reomerpust

Touka, mnpsmas, OTpPe30K, Jyd, YyroJl, JIOMaHas, MHOIOYIOJIbHUK,

o YeTHIPEXYTONLHUK, TPEYTOIBHHUK, OKPY>KHOCTD, KPYT
62 B3aumHoe pacmosnoxkeHue IBYX MpsMBIX Ha IUIOCKOCTH, MapajieiabHbIe
. npsiMble, IEPIICHANKYIIIPHbIE IPIMbIE
63 W3mepenue paccTOSHUN: MEXIY ABYMS TOYKaMH, OT TOYKHU JO MPSMOM,
' JUIMHA MaplipyTa Ha KBaJpaTHOM ceTKe
6.4 W3mepenue 1 oCTpOEHHE YIJI0B € TOMOLIbIO TPAHCIIOPTHPA
65 Bunsl TpeyroiabHHKOB: OCTPOYTOJBHBIN, MPSIMOYTOJBHBIN, TYMOYTOJbHBIH,
. PaBHOOEIPECHHBIN, PABHOCTOPOHHHI
6.6 YerbipéxyronpHuk. [IpSAMOYrospHUK, KBaJpaT: HCIOIb30BAHUE CBOMCTB
' CTOPOH, YIJIOB, JUaroHaJIeH
N300pakeHne TreoMeTpuuecKux (Uryp Ha HEITMHOBaHHOW Oymare cC
6.7 UCTIONB30BAHUEM  LUPKYJS,  JIMHEWKH,  YrOJbHHKA,  TPaHCIOPTHUPA.
[TocTpoeHus Ha KieTyaToit Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
6.9 [TonsiTie momanu GUrypsl, €TUHALBEI H3MEepeHHs 1ioianu. [IpudmmkénHoe
' U3MEpeHue Tiomanu Guryp, B TOM YHCie Ha KBaAPAaTHON CeTKe
6.10 [Tpubnmx€HHOE N3MEpEHNE UTMHBI OKPY>KHOCTH, IJIOLIA U KpyTa
611 CummMmeTpusi:  LieHTpaibHasi, oceBas U  3epkanbHass.  [loctpoenue
' CHUMMETPUYHBIX (HUTYD
Harnsanueie IIpeJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
napajuiesnenunen, Kyo, npusma, nupamuaa, KOHycC, HIWIMHIAP, map U cdepa.
6.12 N300pakenne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTOK
' MHOTOTPaHHUKOB,  IWiMHApa U KoHyca.  Co3maHue — mopenei
MPOCTPAHCTBEHHBIX (Uryp (U3 Oymaru, mMpoOBOJIOKU, TUIACTUIIMHA U APYTHX
MaTepHuasoB)
613 [Tonsitne 06bEéMa, enuHUIBI M3MepeHHs 00bEMa. OOBEM MPSIMOYTOIHLHOTO

napajuiesienumnena, kyoa
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