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IHHOACHUTEJIBHASA 3AIINCKA

[TpuopuTeTHBIMH LENAMU 00YYEHUSI MaTeMaTHKe B 5—6 Ki1accax SIBISIFOTCS:

® IpoJoJDKeHHE (POPMUPOBAHMSI OCHOBHBIX MaTeMaTHYECKUX MOHATUHN (YMCIIO, BETHMYMHA,
reoMeTpudeckas (Gurypa), 00ecrneunBalONX MPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTD
MaTeMaTH4ecKoro 00pa3oBaHus 00yUarOIINXCS;

®pa3BUTHE HHTEIUIGKTYaJIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
[I03HABATEIbHOW aKTUBHOCTH, HCCIENOBATEIbCKUX YMEHUM, MHTEpEca K H3y4YEHUIO
MAaTE€MAaTHKH;

® [10/IBEICHUE 00Y4arOUINXCsl Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MAaTE€MAaTHKHU U OKPYKAIOLIEr0o MUPA;

¢ hopmupoBaHre PYHKIIMOHAIBHON MaTeMaTHYeCKOW IPAMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTH4ecKue OOBEKThl B pEalbHbIX JKM3HEHHBIX CUTYyallUsiX, [PUMEHSThH
OCBOCHHBIE  YMEHHUs Ul  pEIIECHHs  IPAKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH IOJYYEHHBIE pE3yJAbTaTbl M OLEHUBATH HMX HAa COOTBETCTBHE
MPAaKTHYECKON CUTYyaIUH.

OcHOBHbBIE JTUHUM COJIEpP’KaHUsI Kypca MaTeMaTUKH B 5—6 Kiaccax — apu@meruyeckas u
reoMeTpuyeckas, KOTOpbIe Pa3BUBAIOTCA MapajuiebHO, KaXaas B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJIHAKO, HE HE3aBUCHUMO OJHA OT JIPYrOil, a B TECHOM KOHTAaKTE€ W B3aWMOJICHCTBHH.
Taxxke B Kypce MaTeMaTUKH MPOUCXOAUT 3HAKOMCTBO C dJIEMEHTaMH ajireOpbl U onucaTeabHON
CTAaTUCTHUKH.

N3yuenune apudmeTrndeckoro marepuaga HA4MHAETCAd CO CHUCTEMATHU3alUM U Pa3BUTUSA
3HaHUI O HaTypalbHBIX YMCJaX, IOJYYEHHBIX Ha YPOBHE HAuyaJbHOIO OOLIEro 0O0pa3oBaHMS.
IIpy 3TOM COBEpUICHCTBOBAHWE BBIYMCIUTEIBHOM TEXHUKM W (OPMHPOBAHUE HOBBIX
TEOPETUYECKUX 3HAHUM COYETACTCS C PA3BUTUEM BBIYMCIHUTEIBHOW KYJIbTYpPbI, B YaCTHOCTH C
oOy4yeHHeM MpOCTEHIINM NMpUEMaM NMPUKHUIKUA U OLEHKH Pe3yJbTaTOB BblUMCIEHUH. M3yueHue
HaTypaJIbHBIX YHCEIl IPOJOJDKAcTCA B 6 KIacce 3HAKOMCTBOM C Ha4aJIbHBIMM ITOHATHAMHU TEOPHH
JEITUMOCTH.

Hauano usydeHuss OOBIKHOBEHHBIX M AECATUYHBIX JpoOell OTHEceHO K 5 kiaccy. ITo
NEepBbII 3Tal B OCBOGHHMHU ApoOei, Korja MpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMH,
noHATUAMH TeMbl. [Ipu 3TOM paccMOTpeHHME OOBIKHOBEHHBIX JpoOeld B IMOJHOM 00BEME
IPEJIIECTBYET M3YYCHHIO JNECATUYHBIX IpOOeH, 4TO 11e1eco00pa3sHO ¢ TOYKU 3pPEHUS JIOTMKH
U3JI0KEHHsI YUCIIOBOM JIMHMHM, KOTJa NpaBuia JEHCTBUH C NECATHUYHBIMU APOOSMHU MOYKHO
000CHOBaTh YK€ MW3BECTHBIMU aJIrOPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
npoOsMU. 3HAKOMCTBO C JECSATUYHBIMHM JPOOSMU PACHIMPUT BO3MOKHOCTU [UIi HMOHUMAaHMS
0Oy4aromuMuUCs MPUKIAJAHOTO TPUMEHEHHsI HOBOM 3alluCH IIPU U3YyYEHUHU JPYTUX IPEeAMETOB U
IIPU MPAKTHYECKOM HcnoJib30BaHuU. K 6 kinaccy oTHeCEH BTOPOi 3Tall B U3y4eHUU JpoOeH, rie
IIPOMCXOJIUT COBEPILICHCTBOBAaHHE HABBIKOB CpPaBHEHHUs U NpeoOpa3oBaHUs ApoOeil, ocBoeHue
HOBBIX BBIYUCIIMTEIIBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYUCICHUH, B TOM 4YHUCIE
3HA4eHUH BBIPAKEHWH, COAEp)KallMX U OOBIKHOBEHHbIE, U JIECATUYHBIE JIPOOM, YCTaHOBJIEHUE
CBsi3el MEX/1y HUMH, pacCMOTpEHUE NMPUEMOB pelIeHMs 3aJad Ha ApoOu. B Hawane 6 kiacca
IIPOUCXOAUT 3HAKOMCTBO C ITOHATHUEM IIPOLICHTA.

OCOOEHHOCTBIO M3YYEHUS MOJIOKUTEIbHBIX M OTPULATEIbHBIX YHCET SBISETCS TO, YTO
OHM TaKXe MOTYT PacCMaTpHUBaThCS B HECKOJIBKO 3TanoB. B 6 kiiacce B Hayaje U3y4eHHs TEMBI
«IIomoxKuUTENBbHBIE U OTPULIATEIBHBIE YHCIIa» BbIACIAECTC noaTemMa «lLlensle dyncnay», B paMkax
KOTOPOM 3HAKOMCTBO C OTPULIATEIBHBIMU YHUCIIAMH W JEUCTBUSMHU C IIOJIOXKUTEIBHBIMU U



OTpULATENbHBIMY YHCIAMU [IPOUCXOJUT HA OCHOBE COJIEPKATENBHOIO MOAX0/1a. DTO MO3BOJISET
Ha JIOCTYIHOM YpOBHE IO3HAKOMHUTH OOYYAIOUIMXCS MPAKTUYECKH CO BCEMU OCHOBHBIMH
MOHATUSAMH TEMbI, B TOM YHCJIE M C MpaBHJIAaMH 3HAKOB IPH BBIOJHEHUU apU()METHUIECKUX
neiictBuil. M3ydeHne palnMoHalbHBIX YHMCENl Ha 3TOM HE 3aKOHYMTCS, a OyaeT IpPOJOJLKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipu oOyueHMHM pEHICHHIO TEKCTOBBIX 3agad B 5-6 KiaccaX HMCHOJB3YIOTCS
apupmeTnueckre npuémsl pemenus. [Ipu orpaboTke BRIYMCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpuBarOTCS TEKCTOBBIE 3a/1a4Ml CJIEAYIOIMX BHUJIOB: 33JaYd Ha JIBIKEHUE, HA 4acTH, HA
MOKYIIKK, Ha paboTy U IPOU3BOJUTENBHOCTb, HA IPOLEHTHI, HA OTHOILIEHUS U MPOMOPIHH.
OOyuaromuecss 3HaKOMSTCS ¢ IpuEMaMy peLIeHHs 3a7ad 1epedopoM BO3MOKHBIX BapHaHTOB,
yudatcsi paboTarh ¢ nH(popMalueH, npeacTaBIeHHON B (hopMe TabIuIl WK AUarpaMmM.

B nporpamme yuebHoro kypca «MaTemaTuka» MpeayCMOTPEeHO (HopMHUpOBaHHE
MIPOMEAEBTUUECKUX alredpanyecKkux MpejacTaBieHuil. bykBa kak cCMMBOJI HEKOTOPOIrO 4Hcia B
3aBUCHUMOCTH OT MaT€MaTHYEeCKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. BbykBeHHas cHMBOJIMKa
IIMPOKO HCIIOJIb3YeTCsl TMpEeXJe BCEro A 3alUCH OOLIMX YTBEPKACHUNW U TNPESIOKEHUH,
(¢bopMyJl, B YaCTHOCTH IS BHIYMCIIEHUSI T€OMETPUYECKUX BEJTUYMH, B KaUECTBE «3aMECTUTEIS»
qucha.

B mporpamme ydeOHOoro kypca «MaremaTtukay IpeicTaBi€HAa HarjsgHash TE€OMETpHs,
HampaBJIeHHasT Ha pa3BUTHE OOpPa3HOTO MBIILIEHUS, MPOCTPAHCTBEHHOIO BOOOpPaKEHUS,
M300pa3uTENbHBIX yMEHUH. OTO BaXHBI d3Tal B HM3y4YEHUH TEOMETPUH, KOTOPBIH
OCYILIECTBJISIETCS Ha HAIJISIAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCs Ha HarjisaHo-o00pa3Hoe
MbIIILJIeHHe oO0ydaromuxcs. bosnpiias posib OTBOAUTCS NMPAKTUYECKOW NEATENbHOCTH, OTIBITY,
AKCIEPUMEHTY, MoJienupoBaHuio. OOyyaroniecs: 3HaAKOMATCA ¢ F€OMETPUYECKUMH (GUrypamu
Ha MJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTypaIUsIMU, ydaTcsl H300paxaTh UX
Ha HEJIMHOBAHHOMW M KJIETYaTOW Oymare, pacCMaTpHBAIOT MX MPOCTEHIIHe cBocTBa. B mporiecce
W3YYEHHUS HaTJISJHOW TeOMETPUHN 3HAHUS, MOJIydeHHbIe OOy4YaloONIMMUICS Ha YPOBHE HAualbHOTO
oOuiero o6pa3oBaHus, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo ywyeOHOMY IUTaHy B 5-0 Kiaccax HM3ydaeTcsi HMHTETPUPOBAHHBIN IpeIMET
«MatemaTHKa», KOTOPBI BKIIIOYAeT apu(pMETHUECKUN MaTepuan U HarjsAHyl0 TeOMETPUIo, a
TaKKe MPOINEAeBTHUECKUE CBEICHHS M3 alreOpbl, IEMEHThl JIOTUKM W Hayaja ONMucaTelbHON
CTaTUCTHUKH.

Ha usydenune ydyeObHoro kypca «Martemaruka» otBoautcs 340 yacoB: B 5 kmacce — 170
yacoB (5 yacoB B Heziento), B 6 kimacce — 170 gyacoB (5 yacoB B HECIIO).



COJAEPKAHUE OBYYEHUA
5 KVIACC

HartypaJjbHble uncia 1 HyJIb

Harypanbaoe umcno. Psn nHatypanpabix uyucen. Ymeno 0. M3oOpakeHue HaTypaibHBIX
qycesl TOUKaMH Ha KOOPAMHATHOM (UMCIIOBOM) IPSIMOH.

[To3uumonnas cucrema cyucieHus. PuMckas Hymepanus Kak IPUMEDP HENO3UIIHMOHHOMN
CUCTEMBI CUMCIICHHUs. [lecaTuyHas CUCTEMA CUUCIICHHUS.

CpaBHeHHE HaTypaJbHBIX YHCEJ], CPAaBHEHUE HATypajbHbIX 4ucenl ¢ HylIéM. CrocoOsl
cpaBHeHMsI. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CnoxeHre HaTypaJlbHbIX YHCEN, CBOMCTBO HyJs HpHU CIOKEHHWU. BbluMTaHue kak
necTBre, 00paTHOE CIOKEHHUIO. Y MHOKEHHE HaTypallbHbIX YHCEJl, CBOMCTBA HYJS U €IMHUIIBI
Ipy yYMHOXXEHUHU. JlemeHue kak JeicTBue, oOpaTHOe yMHOKeHHMIO. KOoMMOHEHThl neicTBuil,
cBsA3b MexJy HUMU. [IpoBepka pesynpTaTa apudmernyeckoro aercrsus. [lepemecturenbHoe u
coueTaTesIbHOe CBOWCTBA (3aKOHBI) CIOKEHHS M YMHOKEHHUS, PACIpeaeIUTeIbHOE CBONCTBO
(3aKOH) YMHOKCHHSI.

Wcnonb3oBanue OykB uis 0003HAUEHHsS] HEU3BECTHOTO KOMIIOHEHTa W 3alMCH CBOMCTB
apuMETUIECKUX ACHUCTBUH.

Jlenutenu n KpaTHbIE YKCIa, PA3JIOKEHUE HA MHOKATENU. [IpocThie U cOCTaBHBIE YHCTIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTkoMm.

Crenenp C HaTypaJbHBIM IIOKa3aTEJIEM. 3allMCh YHCIA B BHUJAE CYMMBI pa3psaHBIX
CJIaracMbIX.

YucnoBoe BbIpakeHUE. BpluncClieHWE 3HAYEHWI YKCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBINIOJIHEHUS  JedcTBUi. lMcnonp3oBaHuMe TIIpM  BBIYHCICHMSAX IEPEMECTUTEIBHOTO U
COYETATEIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, paclpeieUTeIbHOTO CBOMCTBA
YMHOKEHUS.

Apoou

IIpencraBnenue o 1pobu Kak crocode 3amucu 4acTu BeauuuHbl. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHBIE U HeNlpaBWIbHBIE ApoOu. CMelaHHas poOb, IpeCcTaBIeHUe CMEIaHHOH Apo0u B
BUJI€ HENPAaBUIBHON JApOoOM M BbIAEICHHE LEJIOM YacTW 4YMCIa W3 HENPaBUIbHOM JpoOH.
N3obpaxenune npoOeit ToukaMu Ha YUCIOBOU mpsiMoid. OCHOBHOE CBOMCTBO Jpoou. CoKpalieHue
npo6eii. [IpuBenenue qpodu Kk HOBOMY 3HaMeHaTesno. CpaBHeHUE Ipooei.

CrnoxeHue U BbIUMTaHUE JApoOel. YMHOKeHHE U JeleHue JpoOeil, B3auMHO oOpaTHbIe
npo6u. HaxoxieHne yacTu 1eJIoro U 1eJI0ro Mo ero 4acTH.

Hecatuunas 3anuch apodeit. [IpencraBnenue aecaTUYHON JpoOu B BHUJIE OOBIKHOBEHHOM.
N300paxeHue necATUYHBIX ApoOel ToukaMu Ha 4ucioBOd HpsiMoil. CpaBHEHHE NECATUYHBIX
Ipooeii.

Apudpmernueckue 1eiCTBUS ¢ AECATHUHBIMU ApoOsiMHU. OKpYTiIeHHe AeCATHUHBIX IPOOEH.

Pelenne TeKCTOBBIX 32124

Pemienne TekcTOBBIX 3a1au apupMeTHYECKHMM crocoOoM. PerieHue joruueckux 3ajad.
Pemenue 3amau nepe6opomM Bcex BO3MOXKHBIX BapHaHTOB. VIcrosib30BaHMe MpU pEeIIEHUH 3aa4
TaOJIUI] U CXEM.

Pemenue 3anad, cogepxaiinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHMe, 1I€Ha, KOJMYECTBO, CTOMMOCTb. EJMHMIBI HM3MepeHus: macchl, 00b&éMa, LEHBI,
paccTosiHUA, BpEMEHH, CKOPOCTH. CBSI3b MEXAY €AMHULIAMU U3MEPEHNS KaKI0W BEJTMYHHBI.



Perienne 0CHOBHBIX 33/1a4 Ha APOOH.

[IpencraBnenne JaHHBIX B BHJIE TAOIUI], CTOJIOYATHIX AUATPAMM.

Harnsanas reomerpusi

Harnsaneie npencraBneHus 0 pUrypax Ha INIOCKOCTH: TOYKa, MPsiMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoii, ocTpslid, Tyno U pa3BEPHYTHIN
YTJIBL.

JlnuHa oTpe3ka, METPUYECKHWE EAUHULIBI JUIMHBL. JJIMHA JIOMaHOW, NEPUMETP
MHOTOYI0JIbHUKA. VI3MepeHne 1 OCTpPOEHHE YIJI0B C MOMOLIbIO TPAHCIIOPTUPA.

Harnsanuele npencraBieHust o purypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, IPSMOYTIOJIbHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (UTYD.

N3o006paxkenue ¢uryp, B ToM uncie Ha kiaetyatoil Oymare. [loctpoenne koHpUrypauuii us
yacTel NpsMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOM M KiieT4yaroil Oymare. Mcnosib30BaHue CBONCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJipaTa.

[Inomanas NpsAMOYroJbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM uucie Quryp, n300pak€HHbIX Ha KieTyaToi Oymare. EquHUIIBI M13MEpPEHUs TIIOMIAIN.

Harnanuele mpenactaBieHHss O  MPOCTPAHCTBEHHBIX — (QUIypax:  MPSMOYTOJbHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKH. J3o0pakeHne mnpocTeWIIMX MHOTOIPAHHUKOB.
Pa3BépTtku kyba u mnapamienenunena. CoznaHue Mojeneil MHOTOrpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, IJIACTUIIMHA U JPYTHUX MAaT€pUAIOB).

O06BEM IPSIMOYTOJIBHOTO Tapajuienenumnena, kyoa. Equauier nsmepenus oobéma.

6 KIIACC

HartypaabHble unciia

Apudmernueckue NEHCTBUS C MHOTO3HAUHBIMU HATypallbHBIMH 4YHciIaMHu. YucClIoBbIE
BBIPAKEHUS, NOPSAJOK JEHCTBUM, HCIOJIb30BaHHE CKOOOK. Vcmonbp3oBaHME MpU BBHIYMCICHUSAX
MEPEMECTUTENHHOTO U COYETATETLHOIO CBOMCTB CIOKEHUS U YMHOKEHHUS, paCIpeeInTEIbHOTO
cBoiicTBa yMHOKeHusl. OKpyTJieHUuE HATypajJbHBIX YHCE.

JlenuTenu W KpaTHbIE 4YHCIA, HAUOOJBIIMKA OOMIMNA AETUTENb M HauMeHbllee olIiee
KpaTHoe. JlemuMoCTh CyMMBbI U ITpOU3BeIeHUs. J{enenne ¢ 0cTaTKoM.

Apoou

OObIKHOBEHHAsi ApoOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apoOei. CpaBHeHHE U
yrnopsijounBanue apobeii. Pemrenue 3amau Ha HaAX0XAGHHWE YACTH OT ILIEJIOTO0 U LEJOro MO €ro
yactu. [[poGHOe umcino kak pesynpTaT AeneHus. [IpeacraBieHue AecATUYHOW ApOOU B BHUJE
OOBIKHOBEHHOW JIpOOM M BO3MOXKHOCTh MPEJCTaBICHHUS OOBIKHOBEHHOW JpoOM B BHJE
necsTuuHOM. JlecsaTuunble qpodu u MeTpuueckas cucrema mep. Apudmernueckue IEHCTBUS U
YHCIIOBBIE BHIPAYKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMH JPOOSIMH.

OtHomenue. JleneHue B JaHHOM OTHouleHHMH. Macmtab, mnpomnopuus. [Ipumenenue
MPONOPLUIA MTPU PELICHUH 3a/1a4.

[lonarue nporeHTa. Beiuncienrne npoueHTa OT BEIMYMHBI U BEJIMYUHBI 0 €€ MPOLICHTY.
BripakeHue mpoLEeHTOB JECATUYHBIMU ApoOsMu. PemeHue 3amad Ha MPOLEHTHL. BeipaxeHue
OTHOILEHHUSI BEJIMUMH B MPOIEHTAX.

IHonoxnTeIBbHBIE M OTPULIATEIbHBIE YHCJIA

[lonoxurenpHple ©  oTpunarenpHble uucia. Llensie uucna. Moayns  yucna,
reoMeTphuecKas HHTEpIpeTanus Moayias 4ucha. M3o00pakeHHe ducen Ha KOOPIWHATHON
npsamoii. YwucnoBble mpoMexyTku. CpaBHeHHE 4Yucel. ApupMeTHUecKue JeHCTBUSA C
MOJIOKUTEIBbHBIMU U OTPULIATEILHBIMHU YU CIIAMHU.



[IpsimoyrosnpHas cuctemMa KOOpAMHAT Ha IJIOCKOCTU. KoopauHaThl TOUKM Ha IUIOCKOCTH,
abcmucca u opaunata. Iloctpoenune Touek u Guryp Ha KOOPAUHATHOM MIJIOCKOCTH.

BykBeHHBbIe BbIpaeHHs

[Ipumenenne OyKB sl 3aMCH MAaTEMaTHYECKUX BBHIPAXCHUN U IpeanokeHuit. CBoiicTBa
apupMeTHIECKNX NeicTBUN. ByKBEeHHBIEC BBIpQKEHUS M UYUCIIOBBIC IOJICTAHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOXKACHWE HEM3BECTHOTO KOMIOHEHTa. Dopmynbl, (GOpMyNbl TepuMeTpa |
TIJIOIIAIM TIPSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napaienenuneaa u Kyoa.

Pemenne TekcToBBIX 32124

Pemenune TexkcToBbIX 3amau apudmernyeckuM crocoOom. Pemienue nornuyeckux 3ajau.
Pemenue 3a1ay nepe6OpoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anau, coaepkainx 3aBUCUMOCTH, CBA3BIBAIOLINX BEIMUUHBL: CKOPOCTh, BPEMS,
paccrosiHMe, IIeHa, KOJIMYECTBO, CTOMMOCTb, NMPOU3BOAMUTEIBHOCTb, BpeMs, O0BEM pabOTHI.
Equnaunsl u3MepeHusi: Macchl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBs3b MEXIY
€IMHUIIaMU U3MEPEHUS KaXK/10i BEJTMUUHBIL.

Pemenune 3anmad, CBsS3aHHBIX C OTHOILUEHUEM, MPOMOPLUUOHAIBLHOCTHIO BEJIUYUH,
MIPOLIEHTAaMU; PEeLIEHNE OCHOBHBIX 3a/1a4 Ha JPOOH U MPOLIEHTHI.

OneHka ¥ MpUKUIKA, OKpyrieHue pesynbrata. CoctaBieHne OyKBEHHBIX BBIPAKEHHH 110
YCIIOBHIO 33/1a4H.

[IpencraBnenue NaHHBIX C MOMOINbIO Tabnui u guarpamm. CrosOuaThie TUarpaMMBbl:
YTeHHE U oCcTpoeHue. YTeHne KpyroBbIX AUarpamm.

Harasignast reomerpust

Harnsanueie npeacraBiaeHus o Gpurypax Ha miIoCKOCTU: TOUKa, MpsiMasi, OTPE30K, Iy, Yroi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anMHOe pacnonokeHue ABYyX MNPSIMBIX Ha IUIOCKOCTH, MapajulelIbHble NpsIMBbIE,
MEepIEHAUKYISIpHBIE NpsiMble. VI3MepeHue pacCTOSHMM: MEeXAy ABYMs TOYKAMH, OT TOYKH [0
NpSAMOM, IJIMHA MapIlIpyTa Ha KBaJIpaTHOM CETKE.

N3mepenne M MOCTpOEHHE YIJIOB € MOMOUIBIO TPAaHCHIOPTHpPA. Buibl TpeyroJbHUKOB:
OCTPOYTOJIbHBIA, TPSIMOYTOJbHBIN, TYMOYrOJbHBIM, pPaBHOOCIPEHHBIN, PABHOCTOPOHHHM.
YUeThIpEXYroJIbHUK, TPUMEPBI YETBIPEXYTOIbHUKOB. [IpsIMOYronpHUK, KBajpaT: UCIOIb30BaHUE
CBOICTB CTOpOH, yIJIOB, AuaroHasneil. M3o0paxeHue reomerpuueckux (Gpuryp Ha HEIMHOBAHHOU
Oymare C HCIOJb30BaHHEM ILHPKYIs, JUHEHKH, YrojdbHUKa, TpaHcrmoprtupa. lloctpoenus Ha
KJIeT4aTo# Oymare.

[Tepumerp MHOTOyrompHUKA. [loHATHE TIOMIAAN GUTYPBI, SAMHUIIBI U3MEPEHUS TLTOIIAIHN.
[Ipubmmkénnoe wu3MepeHue IUOmaad QUryp, B TOM YHCIE Ha KBaJpaTHON CeTKe.
[TpubnmkEHHOE U3MEPEHNE JUTMHBI OKPYKHOCTH, TIOIIAIN KPYyTa.

CummeTpusi: HeHTpallbHasl, 0CeBasi U 3epKajbHasi CHMMETPUH.

[TocTpoeHne cuMMETPUUHBIX UTYP.

Harnsanueie npenctaBieHuss O MPOCTPAHCTBEHHBIX (GUTypax: MapajuieNnenunesa, Kyo,
npu3Ma, DUpaMuia, KOHyc, IWIMHAP, map u cdepa. M3o0paxeHne npocTpaHCTBEHHBIX (PUTYD.
IIpumepbl  pa3BEPTOK MHOTOTPaHHMKOB, LMiIuMHApa U KoHyca. Coznmanue Mmojenen
MPOCTPAHCTBEHHBIX GUTYyp (M3 Oymaru, MPOBOJIOKH, IIIACTHIIMHA U JPYTHX MAaTEpUAIIOB).

[Tonsitue o0BbEMa, eAUHHUIBI U3MepeHUs: 00bEMa. OOBEM MPAMOYTOJILHOTO Mapajulesenumnesna,
KyOa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJabTaTbl OCBOCHHUS IpPOrpaMMbl y4deOHOTO Kypca «Maremaruka
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSAIIEMY POCCHUMCKONW MaTeMaTHKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTH)KEHUSM POCCUHMCKUX MATEMAaTHKOB M POCCUUCKOUN
MaTEeMaTHYECKOU IIKOJIbI, K UCMOJIH30BAHUIO ITUX JOCTIKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA U peau3allid €ro TIMpas,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYP,
SIBJICHHH, TIPOIIEAYP TPakJAaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHIKECHHN
HayKH, 0CO3HAaHHEM BOXKHOCTHU MOPAITBHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM HAa AaKTUBHOE y4YacCTHE B PEIICHUW TPAKTUYECKUX 3a7ad MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYECKOTO 0Opa30BaHUs HA MPOTSHKEHUU BCEH
AKU3HU JJIs1 YCHEIHON Mpo¢decCHOHaNbHON AEITEeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOpUM O0Opa3oBaHUS U
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4YecKoe BOCIIMTAHHE:

CHIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHUI, YMEHUIO BUJIETh MaTeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlle B JESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX INpeACTaBlIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, MPUPOAbI W O0OIIecTBAa, NOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak c(epbl 4YelOBEUecCKOW MAesITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJI Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMAaTUKH U MAaTEMaTH4YECKOMN
KyJIbTypOM Kak CpEACTBOM TIO3HAaHUS MHpPA, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAaHHMS B HHTEpPEcax CBOETO 3I0pOBbS,
BEJICHUS 3[I0pPOBOTO 00pa3a >KU3HH (3I0pOBOE MHUTAaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHITHU U
OTIbIXa, perymspHas Qusndeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4eaoBeKa,

7) 3K0J10rM4YeCKoe BOCIIUTAHHE:

OpUEHTAIlel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3aaad B 00nacTu
COXpPaHHOCTH OKpYXKaIOIIeW cpeiabl, IUIAHUPOBAHUS TMOCTYNKOB U OLIEHKM HX BO3MOXKHBIX
MOCJICICTBUH ISl OKPYKAIOIIEH cpefbl, 0CO3HAHUEM TIO00ATBHOTO XapakTepa HKOJIOTUYECKUX
mpo0ieM U MyTel UX pelieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLUAILHOM M IPUPOAHOI cpelbl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSAX HEONPEAEIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JEATEIBHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCA Y APYIHMX
Jrozei, mpuoOpeTaTh B COBMECTHOM JIEeSTEIbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETECHIUH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIE (HOPMYIHpPOBATH HICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATH
neuuTh COOCTBEHHBIX 3HAHUN M KOMITETEHTHOCTEH, IUIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYalMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMM KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKH U MOCIIEACTBUS, POPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBbIE YHUBEPCAJBHBLIC y‘{eﬁﬂble JelCcTBUSA

ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIIBJIISITH M XapaKTEPHU30BaTh CYNICCTBCHHBIC NMPU3HAKH MATEMaTHYECKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIY IOHATHAMHU, (POPMYIUPOBATH OMPEICIICHUS TOHITHA,
YCTaHABIIMBAThH CYIIECTBEHHBIN NMPU3HAK KJIaCCH(DHUKAIINN, OCHOBAHUS i1 0000IIECHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOMMOTO aHAIIN3A,

e BOCIPUHUMATH, (OPMYJIUPOBATH U IMPEOOPA30BHIBATH CYKICHUS: YTBEPIUTCIBHBIC H
OoTpulaTeNIbHbIE, EAMHUYHBIE, YACTHbBIE U OOIIUE, YCIOBHBIE,

® BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHUBOpEUHs B (akTax,
NAHHBIX, HAONIONEHUAX U YTBEPXKACHUSAX, NpearaTb KPUTEPUU JIs BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

e JiefaTh BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKITIOUEeHUH, YMO3AKIIOUEHUH IO aHAJIOTHH;

e pasz0uparh JOKa3aTENIbCTBA MATEMATHUYECKUX YTBEPKIEHUH (IIPSMbIE U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPAaMBATh apTyMEHTALIUIO, MPUBOJUTH MPUMEPHI U KOHTPHIPUMEPHI, 0O0CHOBHIBATH
cOoOCTBEHHBIE PACCYKJICHUS;

e BpIOMpaTh crHoco® pemieHus y4eOHOW 3adauu (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BeIOUpaTh HauboJiee MOAXOMSIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIOJBb30BaTh  BONPOCHI  KaK  HCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHWUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE TPOTHBOPEUHE, MPOOIeMy, CaMOCTOSTEIBHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIIMI0, MHEHHE;

® MPOBOJUTH IO CAMOCTOSTENLHO COCTaBICHHOMY IUIaHY HECIOXHBIA SKCIEPUMEHT,
HEOOJBIIIOE HCCIIEOBAaHUE TIO0 YCTAaHOBICHHIO OCOOCHHOCTEH MaTeMaTU4eCcKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

® CaMOCTOSITEeNHHO (GOPMYTUPOBATH 000OIIEHNUS U BEIBOBI TIO pe3ylibTaTaM MPOBEIEHHOTO
HaOMIOJIEHUS, WCCIEAOBAHUS, OIICHHBATh JIOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIIEHHI;



® IIPOrHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATH MPEIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHUSX.
Pabora ¢ undopmanueii:
® BBISBJIATH HEJOCTATOYHOCTD M M30BITOYHOCTh MH(OPMAIMH, TaHHBIX, HEOOXOJUMBIX JIJIs
peleHus 3a/1a4H;
e BHIOMpaTh, AHAIM3HPOBATH, CUCTEMATH3MPOBATH M HWHTEPIPETUPOBATH WHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
e BBIOMpaTh (OpPMY MpenCcTaBiIeHHUs] WHPOPMAIMK U WIUTIOCTPUPOBATH pEIIacMble 3a1auu
cXeMaMH, AuarpaMMaMu, HHOU rpadukoil u nx KOMOWHAIMSAMU;
® OICHMBATh HAAEKHOCTh WHPOPMAIMU IO KPHUTEPHSIM, MPEIIOKECHHBIM YUUTEIEM WIH
c(OPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.
KoMMyHuUKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe JeilicTBUA:
® BOCHPUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUSMH H LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHSI B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOJy PEUICHUs 3aJa4i, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0J¢ OOCYXICHHS 3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOH TEeMbI, TPOOJIEMBI,
penraeMo¥ 3a/1a4uu, BEICKAa3bIBATh WJICH, HAIlCJICHHBIC HAa TIOMCK PEIICHHUS, COMOCTABIIATh
CBOM CYXKJCHHS C CY)KJICHHSIMH JIPYTMX YYaCTHHKOB JMajora, 0OHapy)KHUBaTh Pa3IHdue
M CXOJICTBO TIO3WMIMH, B KOPPEKTHOH (opme (opMyInpoBaTh pa3HOTJIACHS, CBOH
BO3PaKCHHS,

® IIPEICTABIATh PE3YIbTAThl PEUICHHUS 3aJadd, YKCICPUMEHTa, HCCIEIOBAaHUs, MPOEKTa,
CaMOCTOSITEIIEHO BBIOMpAaTh (hopMaT BBICTYIUICHHS € YYETOM 3a/ad TPE3CHTAMHA H
0COOCHHOCTEHN ayTUTOPHH;

® [IOHMMATh M UCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAILHOW PabOTHI MU
peleHn: yaeOHBIX MaTEeMaTHUECKUX 3a/1a4;

® IPUHHUMATh IIEJTb COBMECTHOH JEATENLHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM
paboThI, pactpenensiTh BUIbI pabOT, JOrOBAPUBATHCS, OOCYKIIATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

® y4acTBOBaTh B IPYIIOBBIX opMax paboTsl (00CYkaeHH, 0OMEH MHEHHUSMH, MO3TOBbIC
IITYPMBI B JIPYTHE), BBIIOJIHATH CBOKO YacTh paObOTHl U KOOPAWHUPOBATh CBOU JICHCTBUS
C IPYTMMH YICHAMH KOMAaH/Ibl, OLEHHBATh Ka4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT
0 KpUTEPUsM, cHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIEe TelCTBUS

Camoopranmnszaums:
® CaMOCTOSITCIIPHO COCTaBIIATh IUIAH, QJITOPUTM pEUISHUsS 3a1ayd (WM €ro 4acTh),
BBIOMpATh CIOCOO pelIeHuss ¢ Y4ETOM HMEIOLIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI PELICHUNA C y4ETOM
HOBOM HH(pOpMALIHH.
CaMOKOHTPO.1b, IMOLIMOHAJIbHBIN HHTEJJICKT:
e BIAJETh CIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJS IMpoliecca M pe3yibTara peuieHus
MaTeMaTUYeCKOH 3a1a4Hu;



® [pEABUAETH TPYAHOCTH, KOTOPbIE€ MOTYT BO3HMKHYTh IIpU PEIIECHUU 3a/adl, BHOCHUTH
KOPPEKTHBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OILIEHUMBaTh COOTBETCTBUE DPE3YJIbTAaTa JESATEIBHOCTH IOCTABJICHHON LENU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MIJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyueHumst B S KkJacce OOydarOUIHMiCsS TIOJyYHT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThl:

Yucia v BbIYMCICHUS

[lonumaths ¥ MpaBUIBHO YMOTPEONIATh TEPMUHBI, CBSI3aHHBIE C HATYpaJIbHBIMU UYHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMHU.

CpaBHUBaTh U YHOPSAJOUYMBATH HATypajbHbIE YUCIA, CPAaBHUBATh B MPOCTEUIIUX CIydasiX
OOBIKHOBEHHBIE JIPOOH, AECITHIHBIC TPOOH.

CoOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHCIOBOM) MpPsIMOH C COOTBETCTBYIOLIUM €M
YHICIIOM U U300paXkaTh HATypaJlbHbIE YHCIIAa TOYKAMHU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOI.

BoinonusaTe apudmernyeckue NEHCTBUSA C HATypalbHBIMU YHCIaMH, ¢ OOBIKHOBEHHBIMH
IpoOsIMHU B MPOCTEUIINX CITydasiX.

BoInosHATE TPOBEPKY, MPUKUAKY PE3yIbTaTa BBIYUCICHUH.

OxpyryATh HaTypaJbHbIC YHCIIA.

Pemienue TeKCTOBBIX 32124

Pemare TekcToBble 3a1aun apu(PMETHUECKUM CIIOCOOOM U € MOMOIIBI0 OPraHU30BaHHOTIO
KOHEYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pematsp 3amaum, comeprkamue 3aBUCMMOCTH, CBSI3bIBAIOIIME BEJIMYHUHBL: CKOPOCTh, BpeMH,
paccTosiHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonbs30BaTh KpaTKUE 3alIUCH, CXEMBI, TAOIUIbI, 0003HAYEHNUs IIPU PELICHUH 3a/1a4.

Ilonb30BaTbCst OCHOBHBIMH €IUHUIIAMM M3MEPEHUS: LICHBI, MACCHI, PACCTOSHUS, BPEMEHU,
CKOPOCTH, BBIPAYKATh OJIHU €IUHULbI BETUYHUHBI YEPE3 IPYTHE.

W3BnekaTh, aHAIM3UPOBATh, OLICHUBATh MH(OPMALIMIO, NPEACTABICHHYIO B Tabiule, Ha
cT0J1049aTol JuarpamMme, MHTEPIPETHPOBATh MPEICTABICHHBIE JAaHHBIE, MCIIOJIb30BaTh JAHHBIE
IIPY PELICHNUH 3a]au.

Harasnas reomerpust

Ilonb3oBaTbcsl r€OMETPUYECKMMM IOHATHAMH: TOYKA, MNpsMas, OTPE30K, JIyd, YIoJl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpuMeEpsl OOBEKTOB OKPYXKAIOLIETO MHUPA, MUMEIOLMX (OpPMY H3YUYEHHBIX
reOMEeTPUYECKUX (QUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C  YIJIAaMU: BEpIIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAMHU: YroJI, BEpPIIMHA, CTOPOHA, AUArOHAIb, C OKPYKHOCTBIO: pajinyc, JUaMETP,
LIEHTD.

N300paxaTh H3ydyeHHbIE T€OMETpHUECKHE (UIypbl Ha HEJIMHOBAHHOW M KIETYaTOU
Oymare ¢ MOMOIIIbIO LUPKYJIS U JIMHEHKH.

HaxoauTs IIMHBI OTPE3KOB HENOCPEIACTBEHHBIM H3MEPEHMEM C IOMOIIBIO JIMHEWKH,
CTPOUTb OTPE3KU 3aJaHHOM JUINHBI, CTPOUTH OKPY>KHOCTB 33JJaHHOTO pajauyca.



Hcnonb30BaTh CBOMCTBA CTOPOH M YTIIOB MPSIMOYTOJIBHUKA, KBaJApaTa JJIsl UX MOCTPOCHHS,
BBIYHCIICHUS TUIOIIAIU U IEPUMETPA.

BreraucnsaTe nepuMeTp U IUIONIAIh KBaJpaTa, MPSIMOYTOJbHUKA, (PUTYP, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHclie PUTYp, H300pakEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThCcsi OCHOBHBIMM METPHUYSCKUMHU CIMHUIIAMH W3MEPEHUS UIMHBI, ILIONIAIN;
BBIPAKATh OJTHU CIUHUIIBI BETUYHHBI Yepe3 IPYyrHe.

Pacnio3naBare mapayuienenures, KyO, WCHOJB30BaTh TEPMUHOJIOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHUS, HAXOIUTh U3MEPEHHUSI MMapajuiesenumneaa, Kyoa.

Beruncnsate 00bEM Ky0a, mapajuiesienuieaa Mo 3aJaHHbIM HW3MEPEHUSIM, IOJIb30BAThCS
eAMHUIIAMHU U3MEPEHHS 00BbEMA.

Pemathr HeclioKHBIE 337jaud Ha M3MEPEHHE TCOMETPHUYECKUX BEIIMYMH B MPAKTUYCCKHX
CUTYAITUSIX.

K koHmy oOydeHuss B 6 kJjacce oOydarOIIMICS TMOJTYYUT CIEAYIOMIUE TPEIMETHBIC
pe3yIbTaThl:

Yuciaa v BLIYUCTIEHUS

3HaTh W TIOHMMAaTh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMHU BUJIAMH YHCET M CIIOCOOAMH X
3aMMcy, NEPEX0IUTh (€CIN 3TO BO3MOXHO) OT OJHOM (POPMBI 3alIUCH YHCTIa K APYrOi.

CpaBHUBATh W YIOPSJAOYMBATH IIEIbIC YMCITA, OOBIKHOBCHHBIE W JCCATHYHBIC ApOOH,
CpaBHHMBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeITIONTHATE, codeTass YCTHBIE W THCHMEHHBIE TPHEMBI, apH(pMETHUSCKUE JEHCTBUSA C
HATypaJIbHBIMH ¥ IEJBIMH  YHCIaMH, OOBIKHOBCHHBIMH H JCCATHUYHBIMH  JPOOSMH,
MOJIOKUTENFHBIMU U OTPUIATEIbHBIMUA YHCIIAMHU.

BoruncnsaTe 3Ha4YeHUS YUCIOBBIX BbIPaXEHUM, BHITIOIHATh MPUKHUAKY U OLIEHKY pe3ylbTara
BBIYMCIICHUH, BBINOJHATH MNPEOOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMWCTB
apupMETUIECKUX JTCUCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJWHATHOM MPSIMON C COOTBETCTBYIOIIMM €M YHUCIOM U
n300paxxaTh YMciIa TOYKaMH Ha KOOPAMHATHOM MPsAMOi, HAXOJUTh MOAYJIb YHCTIA.

CoOTHOCUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPAMHAT C KOOPAUHATAMH STOM TOUKH.

OKpyrJATh LIeJble YUCIia U IeCATUUHbIE IPOOH, HAXOJUTh MPUOIIMKEHHS YHCEL.

YucaoBble 1 OyKBEeHHbIE BbIPAKEHUS

[Tonumarh 1 ynorpeOnsiTh TEPMUHBI, CBSI3aHHBIE C 3alMCHIO CTEIIEHU YHCIIA, HAXOIUTh
KBaJIpaT U Ky0 YuCIIa, BBIYUCISATH 3HAUCHUS YUCIOBBIX BBIPAXKECHUN, COJIEPIKAIINX CTETICHU.

[Tonb3oBaThcsl MpU3HAKAMU JETUMOCTH, PACKIabIBaTh HATypalibHBIE YKCIa Ha MPOCTHIE
MHOKHUTEJIH.

[Tonb3oBatbest MacITaboOM, COCTABIIATH TPOMOPLUUHN M OTHOLICHHS.

Hcnonb3oBath OyKBBI U1 0003HAUEHUS YUCEIT IIPH 3alTUCH MAaTEMAaTHUECKUX BBIPAXKEHHIH,
COCTaBIISATh OYKBEHHBIE BBIpXEHUSI U (POPMYIIbI, HAXOAUTh 3HAUYEHUsI OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBIISIS HEOOXOJUMbIE TIOJICTAHOBKH M MPE0Opa3oBaHUsL.

HaxonuTh Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 32124

Pemats MHOTOIIArOBBIE TEKCTOBBIC 3a/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amaum, cCBsi3aHHBIE C OTHOUICHHEM, MPOMOPIHUOHAIBLHOCTHIO BEIHYUH,
MPOLIEHTaMU, pelIaTh TPU OCHOBHBIE 3a/1a4H HA JPOOU U MPOLIEHTHI.

Pemats 3amaun, copeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIINE BETUYHUHBI: CKOPOCTh, BPEMS,
paccrosiHue, IIeHa, KOJIWYEeCTBO, CTOUMOCTh, MPOU3BOJIUTENIBHOCTh, BpeMs, 00BEM paboTHI,



UCTIONB3ysl apU(PMETHUYeCKue JeHCTBHUSA, OICHKY, NPUKHUIKY, TII0JIb30BaThCS EAWHHUIIAMU
HU3MEPEHUS COOTBETCTBYIOIUX BEIUYMH.

CoctaBnsaTh OyKBEHHBIEC BHIPKEHUS 110 YCIOBHUIO 3a/1aUH.

W3Bnekats wHPOpPMAINIO, PEACTABICHHYIO B TaOIUIaX, HA JIMHEHHOU, cTOIOYaTON Win
KpYrOBOM JuarpaMmax, MHTEPIPETUPOBATh NPEICTABICHHBIE JIAaHHBIE, HUCIIOJIb30BATh JAHHBIC
IIpU PELICHUHU 3a/1a4.

[IpencraBnsaTs HHGOPMAIMIO C TOMOIIBIO TAOIHII, TUHEWHOW U CTOJIOUATON AUArpaMM.

Harasinnast reomerpust

[IpuBoauTh TPUMEPBI OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOMMX (OpMY H3YU4EHHBIX
r€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MpPUMEPHl PaBHBIX U CUMMETPUYHBIX
¢buryp.

N300paxkaTh ¢ NOMOUIbIO LUPKYJS, JIMHEWKH, TPAHCHOPTHpPAa Ha HEJIMHOBAHHOW H
KJIeT4aToll OyMmare u3ydeHHble IIJIOCKHME TIeoMeTpuueckue Gurypsl U KOHQUIypaluw,
CUMMETpUYHbIE (QUTYPBI.

[lonb3oBaTbcsi TreOMETPUYECKUMHU  TOHSTUSMU:  PABEHCTBO  (QUIYp, CHUMMETpHS,
HCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LIEHTP CHUMMETPUH.

HaxonnuTe BeNIWYMHBI YIIIOB W3MEPEHHEM C IOMOINBIO TPAHCIOPTHUPA, CTPOUTH YIJIBI
3aJIaHHOM  BEJIMYMHBI, TOJb30BaTbC IIPHM PEIIEHWH 3ajJa4 TpaJyCHOM Mepoil YIJIOB,
pacro3HaBaTh Ha 4epTekKaxX OCTPBIN, IPSIMOU, Pa3BEPHYTHIM U TYIIOUN YIJIbI.

BeruucnaTe MHY JOMaHOM, NEPUMETP MHOTOYIOJIBHHMKA, ITOJIb30BAaThCA €IWHHUIAMU
W3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHHU €IMHULIBI U3MEPEHUS JUTMHBI Yepe3 ApyTHe.

Haxonuts, HCTIONB3ysl 4E€PTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMS TOUYKAMH, OT
TOYKH JI0 NPSIMOM, JVIMHY IyTH Ha KBAJPATHOU CETKE.

Bbruncnare miaomans (GUryp, COCTAaBICHHBIX U3 MPSIMOYrOJIbHHMKOB, HCIOJIb30BAThH
pa3OueHue Ha MNPsIMOYrOJbHMKM, HAa paBHbIE (PUIYpbI, JOCTpauBaHHE A0 MPSIMOYIrOJbHMKA,
IIOJIB30BAThCsl OCHOBHBIMM €IVHMIIAMH HW3MEPEHMs IUIOUIANN, BBIPAXKATh OJHU CIUHUIIBI
U3MEpPEHUs IUIOIAN Yepe3 APYyTHe.

Pacrnio3HaBath Ha MOJENSAX U M300paKEHUSAX MUPAMUAY, KOHYC, LIMIMHIpP, UCIOIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N306paxaTh Ha Kj1eTyaTol Oymare npsMOYToJIbHbIN Mapasuienenunen.

Bbruucnare 00bEM MPSIMOYTOJIBHOTO Mapaulesenunesa, Kyoa, moiab30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

PemaTp HecoKHbIE 33/1aud HA HAXOKICHHE T'€OMETPUYECKUX BEJIUYMH B MPAKTUYECKUX
CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KVIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Harypanbnble uncna. [leiictBus c 43 | bubnnoreka [JOK
HaTypaJIbHBIMU YHCIIaMU https://m.edsoo.ru/7f4131ce
) Harnsanas reomerpus. Jlnaum Ha 12 5 bubnuoreka [JOK
MJI0CKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 1
3 OOkIKHOBCHHEIC POOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsannas reomerpusi. MHOTOYroJIbHUKH 10 1 https://m.edsoo.rw/7f413 1ce
bu6mmoreka [IOK
. lecsminiisie Apooi 58 ! https://m.edsoo.ru/7f413 1ce
Harnsanas reomerpus. Tena u purypsr B bubnuoreka [JOK
6 9 1
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 I1 606 10 2
OBTOPEHHUE I 050DINEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 170 5 4

I[TPOTPAMME




6 KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
: HarypaneHzie wmca 30 ! https:/m.edsoo.ru/7£414736
) Harnsanas reomerpus. IIpsmelie Ha 7 bubnuorexa [JOK
TTIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
. Alpotu 32 : : https://m.edsoo.ru/7414736
bu6mmorexa [IOK
4 Harnsannas reomerpus. Cummerpust 6 1 hitps://m.edsoo.ru/7f414736
5 Bripaxenus ¢ OykBamu 6 bubmmorexa LIOK
https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuorexa [JOK
IIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxuTENbHBIE U OTPULIATEIIHHBIC 40 1 bubnuorexka [JOK
qycia https://m.edsoo.ru/7f414736
8 [IpencraBnenue TaHHBIX 6 1 bubmorexa HOK
https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bu6mmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEenue, 060061IeHNE, 20 ) bu6mmoreka [JOK
cucTeMaTu3alusl https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 6 5

I[TPOTPAMME




IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOTPAMMBI

5 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHusA
pe3yJibTara
1 Yucna v BBIYKCICHUS
. [loHumath ¥ TPaBWIBHO YHNOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C
' HaTypaJbHBIMU YUCIaMU, OOBIKHOBEHHBIMU U JACCSITUUYHBIMHU JPOOSIMU
- CpaBHHMBATh W YIOPSAIOYMBATH HATypaJbHBIE YMCIA, CPAaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOU
CooTHOCUTH TOYKY Ha KOOPAWHATHOW (YMCIOBOM) TpPSIMOM C
1.3 COOTBETCTBYIOIIIMM €M YHCIOM M H300pakaTh HATypajbHBIE YHCTIA
TOYKaMH Ha KOOPJAUHATHOU (YHCIIOBO) MPSAMOM
L4 BoinmonusaTe apudmernyeckue ASUCTBUS ¢ HATYpaJbHBIMHU YHCIIAMU, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B TIPOCTEHIITUX CITydasx
1.5 BBInoiHATE POBEPKY, NPUKUIKY PE3YIbTATA BEIYUCICHUM
1.6 OKpyrIsTh HaTypajbHbIC YKCIIa
2 Permrenye TeKCTOBBIX 3amau
-1 Pemats TexcToBBIE 3a7aUn apUPMETHUECKUM CIIOCOOOM U C TIOMOIIbIO
' OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BApUAHTOB
Pemare  3amaum, coaep:kamipe  3aBHCHUMOCTH,  CBSI3bIBAIOIKE
2.2 BEJIMYMHBI: CKOPOCTh, BpEMS, pAacCTOSHUE, IIeHa, KOJIUYECTBO,
CTOMMOCTD
)3 Hcnonb3oBaTh KpaTKue 3aMUCH, CXEMbl, TaOIHIIbI, 0003HAYEHUS MPU
' pELIeHUH 3a71a4
[Tonp30BaTbCcsi OCHOBHBIMM E€AUMHUIIAMU HM3MEPEHUS: II€HbI, MAaccChl,
2.4 paccTosiHUs, BPEMEHHU, CKOPOCTH, BbIpAXKaTh OJIHUA €UHULbI BETUYUHbI
4yepes Ipyrue
U3Bnekars, aHaJIM3UpPOBATh, OIICHUBATh uH(popMaIuio,
2.5 MpEeICTaBJICHHYI0O B  Tabnmuie, Ha  CTONOYaTOW  JuarpaMmme,
WHTEPIPETUPOBATH MPE/ICTABIICHHBIE JaHHBIE, HUCIIOIb30BATh JIAHHBIE




[P pELIEHUH 3a1a4

3 Harnsannas reomerpus
31 [Tonp30BaThcsi TEOMETPUUECKUMHU TOHATHUSMHU: TOYKA, TMpSIMas,
' OTPE30K, JIyd, YrOJl, MHOTOYT'OJIbHUK, OKPYKHOCTh, KPYT'
32 [IpuBoauTh NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOLIUX
' (hopMy H3y4CHHBIX TE€OMETPUICCKUX QUTYP
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C VyIJaMU: BeplInHA
3.3 CTOPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEpPIIIMHA, CTOPOHA, JUAroHab;
C OKPYXHOCTBIO: pajuyc, IUaMETp, LICHTP
34 N3obpaxaTs n3ydeHHbIE TeOMeTpruUueckue (GUTyphl Ha HETUHOBAHHOM
' Y KJIeTYaTOW Oymare ¢ MOoMOIIBIO UPKYIISI ¥ JIMHEHKH
Haxomuth AWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C
3.5 MOMOIIBIO JIMHEWKH, CTPOUTH OTPE3KHA 3aJaHHOW JUIMHBI; CTPOMUTH
OKPY>XHOCTB 33/ITaHHOTO pajnyca
36 Hcnons30Bath CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBajapaTa
' JUTSI X TTIOCTPOCHMSI, BBIYMCIICHUS TUIOMIAIN U TIepUMeTpa
Brruucnsate nepuMeTp M IUI0MAAL KBaApaTa, MPSIMOYTOJIbHUKA, (QUTYD,
3.7 COCTaBJICHHBIX M3 TPSAMOYTOJBHHKOB, B TOM uucie ¢uryp,
n300paXEHHBIX HA KIIETYaTOM Oymare
33 [Tonp30BaThCcsi OCHOBHBIMH METPUYECKUMH €IWHUILIAMH W3MEPCHHS
' JUTHHBI, TIJIOIA/IN; BRIPAXKATh OJTHU €AMHUIIBI BEIMYUHBI Yepe3 IPYrue
Pacno3naBare mapamienenunen, Ky0, MCIOIb30BaTh TEPMHUHOJIOTHIO:
3.9 BepIIMHA, pebpo, TpaHb, U3MEPCHHs; HAXOIUTh H3MEPCHHS
napajienenuneaa, Kyoa
310 Boruncnate  00BbEM  Kyba, mapajUienenunena o 3aJaHHBIM
' HU3MEPEHHSM, M0JIb30BaThCS SAMHUIIAMU U3MEPECHHS 00bEMa
311 Pemrate Hec/iokKHBIC 3a7a4d HA U3MEPEHUE TCOMETPUUYCCKUX BEIUIMH
' B [IPAKTUYECKHUX CUTYaIIHIX
6 KJIACC
Kon .,
IIpoBepsiemble npeMeTHbIE Pe3yJbTAThI 0CBOEHHS OCHOBHOM
NpoBePSIEeMOro

pe3yJabTara

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus




Yucna ¥ BEIYMCIIEHUSA

1.1

3HaTh W TMOHUMATh TEPMHUHBI, CBS3aHHBIE C PA3IMUYHBIMU BHUJIAMU
YHCel U CIOco0aMM MX 3aIHCH, TIEPEXOTUTH (€CIH 3TO BO3MOXKHO) OT

OJTHOM (POPMBI 3aTTMCH YHCIIA K JPYron

1.2

CpaBHI/IBaTI) H ynopsaaoduBaTb LEJIbIC YUCIIA, OOBIKHOBEHHBIE U

JACCATUYHBIC I[pO6I/I, CpaBHHBATL YK CJia OAHOTO U pa3HbIX 3HAKOB

1.3

BI:IHOJIH?ITI), coyucras YCTHBIC u IIMCBbMCHHBIC HpI/IéMLI,
apI/I(l)MeTI/I‘-IeCKI/Ie Z[GﬁCTBI/I?I C HaTypajJbHbBIMM W LOCJIBIMH YHCJIIaAMH,
OOBIKHOBEHHBIMU H JACCATUYHBIMU I[pO6$IMI/I, IIOJIOKUTCIIBHBIMU U

OTPULATCIIBHBIMU YHCJIaMU

1.4

BeruncnsaTe 3Ha4eHUS YUCIIOBBIX BBIPAKEHHM, BBIIIOJIHATD IPUKUIKY U
OIIEHKY pe3yJibTaTa BBIUMCICHHUH, BBINOJIHATH IpeoOpa3oBaHUs
YHUCIIOBBIX BBIPAXEHUII HAa OCHOBE CBOWCTB apU(PMETHUUECKUX

NEUCTBUHI

1.5

OKpyraisiTh  1[eNble 4YuCia W JeCATHYHBIE JApOOH, HaXOIUTh

MPUOIHKEHUST YU Cel

1.6

COOTHOCUTB TOUKY Ha KOOPJAMHATHOW MIPSIMOM C COOTBETCTBYIOIIUM €i
YUCIOM M M300pa)kaTh YMCIa TOYKAMH Ha KOOPJMHATHOM MNpsIMOM,

HaxXoJuTh MOAYJIb YHCJIa

1.7

COOTHOCHTH TOYKY B THPSMOYTOJbHOM CHCTEME KOOpPAWUHAT C

KOOpJIMHATaMU 3TON TOYKHU

1.8

OprrJ'IfITB OeiblI€ 4Yucila W JCCATHYHBIC ,I[pO6I/I, HaxoauThb

HpI/I6J'II/I)KeHI/I5[ YHUCCII

YucnoBbie U OYKBEHHBIE BHIPAKEHUS

2.1

IloruMmate n YHOTpC6J'I5ITI) TEPMHUHBI, CBA3AaHHBIC C 3allUChIO CTCIICHU
JucCiia, HAXOAUTb KBaJpaT H KY6 YHuCJia, BBIYHCIATH 3HAYCHUA

YHCJIOBBIX BLIpa)KeHPIﬁ, coacpIiKallnXx CTCIICHU

2.2

ITonn3oBaThCs IMpU3HaAKaM#H ACJIUMOCTH, PACKIAAbIBATh HATYPAJIbHBIC

YucClia Ha IIPOCTBIC MHOKUTCIIN

2.3

ITonn3oBaThCs MaCI_HTa6OM, COCTAaBJIATH ITPOIIOPLHUH U OTHOIICHUA

24

Hcnonp3oBaTh 6YKBH JJIsL 0003HAUCHHUS YHCell npu  3almcu
MaT€MaTUdYCCKUX BI:Ipa)KeHI/II\/’I, COCTAaBJIATH 6YKBGHHLIG BbIPpAKCHUSA U

(I)OpMy.]'ILI, HaXOAUTb 3HAYCHUA 6y1(BeHHLIX BLIpa)KCHI/Iﬁ

2.5

HaxoauTh HeM3BECTHBIN KOMIIOHEHT paBCHCTBaA

Penienne TeKCTOBBIX 3a4a4

3.1

Pemate MHOTOIIAaroBeIi€ TCKCTOBBIC  3aJa4du apI/I(I)MCTI/I‘-ICCKI/IM




CcIIoco0oM

3.2

Pemate 3aa4yu, CBA3AaHHBIC C OTHOLICHHUEM, IPONMOPHHUOHAJILHOCTBIO
BCJIMYMH, NPOUCHTAMH, PCIIaTb TPHU OCHOBHBLIC 3ada4d Ha ,IIp06I/I u

IIPOLICHTBI

33

Pemare  3amaum, coaepKallMe  3aBHUCHMOCTH,  CBA3BIBAIOLINE
BEIIMYUHBL. CKOpPOCTb, BpEMs, pacCTOSHUE, LEHY, KOJNYECTBO,
CTOMMOCTb, ITPOU3BOJUTENIHOCTb, BpeMs, 00BEM pabOThl, UCIOIb3YS
apu(pMeTHUECKHe JEeWCTBUSA, OLEHKY, MNPUKUAKY; TOJIH30BAThCA

CANMHUIaMU U3MCPCHUA COOTBCTCTBYIOMIUX BEJINYHNH

34

CocTaBiiarh 6YKBCHHBIC BBIPAXKCHUA 110 YCJIOBUIO 3a1a4Un

3.5

W3Bnekars uHbOpMaIuio, NpeCTaBIeHHYIO B Ta0IUIaX, HA JIMHEHHOMH,
cTroinOyaTo  WIM  KPYroBOM  Juarpammax, HHTEPIPETUPOBATH

IPEACTABJICHHBIC JAHHBIC, NCIIOJIB30BAaTh JAHHBIC ITPHU PCIICHUMA 3aaa4

3.6

[IpencraBnsate WHPOpPMAIUIO C TOMOIIBIO TaONHI], JIMHEWHOW W

CTOJIOUATON Iuarpamm

Harnsannas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOMIETO MHUpPa, HMEIOIINUX
(hopMy H3YYEHHBIX T'€OMETPUUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CUMMETPUYHBIX UTYD

4.2

N3obpaxaTe C MOMOIIBIO IMPKYJSA, JWHEWKH, TPAHCIOPTHpA Ha
HEJIMHOBAHHOM M  KjeryaTo Oymare H3ydeHHbIE  ILJIOCKHE

reoMerpuueckue GUrypsl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPHI

4.3

Ilonp30BaThCs ICOMECTPUYCCKUMHU TIOHATHAMU. PaBCHCTBO (1)I/Il"yp,
CUMMCTPHUA; HCIIOJIB30BAThb TEPMHUHOJIOTUIO, CBsA3aHHYIO C

CUMMETpHUEH: 0Cb CUMMETPHH, IEHTP CUMMETPUU

4.4

Haxonuth BeIMUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33laHHOM BENMYMHBI, TOJH30BAThCS MPHU PELICHUH
3a/1a4 IpaaycHON Mepol YIiIoB, pacro3HaBaTh HA YEPTEKax OCTPHIi,

NpsIMOH, pa3BEPHYTHIN U TYNOH YIJIbI

4.5

Breruucaars JUIAHY HOMaHOﬁ, MNCPpUMCTP MHOT'OYT'OJIbHHKA,
IMOJIb30BAaTbCd CAMHHUIAMU HU3MCEPCHUA JIMHBI, BBIPpAXKATb OIOHU

CANHUIBI USMEPCHUS UIMHBI YEPEC3 APYTrUc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHe HHCTPYMCHTBI, paCCTOAHUS: MCKIY
ABYMA TOYKaMH, OT TOYKH O HpHMOﬁ, JUIMHY ITIYTU Ha KBaHpaTHOﬁ

CCTKC

4.7

BrruncaaTe miomanb (I)I/Il“yp, COCTAaBJICHHBIX W3 NPAMOYT'OJIbHUKOB,

UCIOJIb30BaTh pa3OueHre Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (UTYpHI,




AOCTpauBaHUC OO0 MPAMOYIOJIbHHKA, TI0Jb30BATHCSA OCHOBHBIMU
CAMHUIIaMKU  HU3MCPCHUA  IJIOIIAaJv, BbIpaXaTb OAHU CAWMHUIIBI

M3MEpEHUs IUIOIIAIU YEepE3 Apyrue

Pacnio3naBate Ha MOJENSIX W HU300PAKEHHUSIX MHUPAMUIY, KOHYC,

4.8 LWIMHJP, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, PeOpo, IpaHb,
OCHOBAaHHE, Pa3BEPTKA
4.9 N3obpaxaTs Ha KIeTYaTON OyMare mpsiMOYTOJIbHBIN MapajuieIeume]]
410 Beramcnate  00bEM  TPSIMOYrOJILHOTO — Tapajuielenumnena, Kyoa,
' MOJIL30BAThCS OCHOBHBIMH EIMHUALIAMH U3MEPEHHUs 00bEMa
411 Pemrate HecnmokHBIE 3aadMl  HAa HAXOXKICHHE T'€OMETPHYECKUX

BCJIMYMH B IPAKTUYCCKUX CUTYaAllUAX




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

5 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 HarypanbeHble yncia u Hylb
. Harypanbnoe uncno. Psa HatypanpHbix yucen. Yucno 0. U3o6paxenue
' HaTypaJIbHBIX YHCEJl TOUKaMH Ha KOOPAMHATHOM (YMCIOBO) IpsIMOM
12 [To3unnonnass cucrema cuuciaeHus. Pumckas Hymepamusa. JlecaTuuHas
' CHUCTEMa CUUCIICHUS
13 CpaBHEHHE HATypaJIbHBIX YHCEJI, CPAaBHCHHE HATYPAJIbHBIX YHCET C HYIEM.
' OxkpyriieHrne HaTypadbHbBIX YHUCENT
CrnoxeHne, BBIMUTaHUE, YMHOXKEHHUE U JIEJICHUE HaTypaJibHbIX uncen. CBOMCTBO
- HyJsl TP CIIO)KCHWHW, CBOWMCTBA HYJIS W €IWHUIGI TPU  YMHOXXEHHH.
' [lepemecTuTennbHOE ¥ COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W
YMHOXKEHHUSI, pacipeieIUTEIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS
s Hcnonb3oBanue OykB [yist 0003HAYEHHSI HEM3BECTHOTO KOMIIOHEHTA U 3allUCU
' CBOMWCTB apu(pMEeTHUECKHUX ACHCTBUMA
Jenutenn w KpaTHbIE 4YMCIIA, pa3jiokeHWe Ha MHoxuTenu. lIpocteie n
1.6 coctaBHble uucina. [lpusnakum penumoctu Ha 2, 5, 10, 3, 9. [enenue c
OCTaTKOM
L7 CreneHb C HaTypaJbHBIM IIOKa3aTejleM. 3aluCh 4YHCIA B BHUAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucinoBoe BbIpakeHHE. BpluncieHue 3HAYEHMH YHCIOBBIX BBIPAXKEHUI,
L8 NOPSIAOK  BBINOJHEHUs JelcTBUM. Jcnosb3oBaHWe TpH  BBIYMCICHUSX
' NEPEMECTUTENBHOTO M COYETAaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOKEHUS, PACTIPEAEIUTEIIBHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBnenrie o aApobu Kak crmocoOe 3amuUCH  YacTH  BEJIUYUHBL.
OO0bikHOBeHHBIE poOu. [IpaBunbHBIE U HEMpaBUIbHBIE OpoOu. CMelaHHAs
2.1 npoOb, MpeAcTaBIeHUuEe CMENIaHHOW IpoOM B BUAE HENMPAaBHIBLHON ApoOu U

BBIJICIICHUE LIEJIOM YacTH 4YHCIIa U3 HCHpaBI/IHBHOﬁ )lpOGI/I. I/I306pa)KCHI/IC

npoOeit ToukaMy Ha YMCIOBOM MpsAMOit




OcHoBHOe cBoiicTBO apobu. Cokpamenue npooOeii. Ilpuenenue apodbu K

22 HOBOMY 3HaMeHarento. CpaBHeHUE apooeit
53 CrnoxeHne ¥ BbIUMTaHUE poOel. YMHOXKEHHE U JiefieHne ApoOeil, B3auMHO-
' oOparHsie 1pobu. HaxoxeHre 4acTH 1enoro U HENoro Mo ero 4acTH
Hecstnanas 3ammch npooOeid. IlpencraBineHue necsITHYHONH ApoOW B BHJIE
24 0ObIkHOBEeHHOH. M300pakeHue NECATHYHBIX APOOEH TOYKAMU Ha YHCIOBOM
npsimoii. CpaBHEHHE AECATUUHBIX IpoOei
5 s Apubdmernueckre JEHUCTBUS C JECATUYHBIMH JpoOsmu. OKpyriieHue
' JECATUYHBIX APOOEiH
3 Pemrenne TeKCTOBBIX 33724
3.1 Pemienne TeKCTOBBIX 3a7a4 apU(PMETHIECKUM CTIOCOOOM
32 Pemenne normueckux 3amad. Pemenue 3amau mepeOOpoM BCEX BO3MOMKHBIX
' BapuaHTOB. M criop30BaHMe MPU PEIICHUH 3a/1a4 TaOJHUIl U CXEM
Pemienne 3amau, comepkamux 3aBHCHMOCTH, CBS3BIBAIOIINE BEITUYHHBI:
33 CKOpPOCTh, BPEMSs, PACCTOSHHE, IIEHY, KOJIMYECTBO, CTOMMOCTBH. EIMHUIIBI
' M3MEpEeHus: Macchl, 00bEMa, LIEHBI, PACCTOSIHUS, BpeMEHHU, cKopocTu. CBs3b
MEXAY eIMHUIIAMU U3MEPEHUSI KaXKJI0M BETUUHHBI
34 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX AHArPaMM
4 Harnsnnas reomerpus
Harnsnueie npeacraBienus o Gurypax Ha MIOCKOCTH: TOUKA, MpsiMast, OTPE30K,
4.1 Jqy4, YyroJi, JOMaHas, MHOTOYIOJbHUK, OKPYKHOCTb, Kpyr. Yroma. Ilpsmoii,
OCTpBIH, TYNIOW U pa3BEPHYTHIN YIIIbI
JlivHa oTpeska, METpUYECKUe €UHUIBI JIUHBL. J[JInHA JOMaHOM, epuMeTp
4.2 MHOTOYTrOJIbHUKA. V3MepeHne U TOCTPOEHHUE VYIJIOB C  IOMOIIbIO
TpaHCIIOPTHUpA
43 Harnsnueie mpenctaBieHus o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
' MPSIMOYTOJIbHUK, KBAJpaT, TPEYroJIbHUK; O PaBEeHCTBE PUTYP
N3o0paxkenue ¢uryp, B ToOM umcie Ha kiuetdaroi Oymare. [loctpoenue
44 KOHGUrypauuii M3 yacTedl MNpsIMOM, OKPYXHOCTH Ha HEJIWHOBAHHOW W
' knetdaroir  Oymare. Mcmonb3oBaHHMe  CBOWCTB  CTOPOH U YIJIOB
NpsIMOYTOJIbHUKA, KBaJpaTa
15 [Inomanp NOpsIMOYrOJbHUKA W  MHOTOYTOJBHHUKOB, COCTAaBJICHHBIX U3

IpSIMOYTOJIbHUKOB, B TOM uucie (QUryp, H300paKEHHBIX Ha KJIETYaTOM




GYMaFC. EI[I/IHI/II_[LI HU3MCPCHUA TIOIaan

Harnsaneie npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIH

napajuiefienumnen, Ky0, MHOTOTpaHHUKU. M300paxeHue mpocTeHInx

4.6 MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3gaHue MoJeneu
MHOTOTpaHHUKOB (M3 Oymaru, TMPOBOJIOKH, IUIACTUIMHA U JPYTHX
MaTepuasoB)

47 OO0BEM TPSIMOYTOJIBHOTO TapajuieNenunena, kKybda. EnuHUIBI u3MepeHHs

' 00BEMa
6 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 HarypaneHble uncia
ApubdmMernueckne IEHCTBHS ¢ MHOTO3HAYHBIMU HATypPAIbHBIMH YHUCIAMHU.
UucnoBble BBIPAXKEHUS, MOPAJOK JEMCTBUI, HCMOJb30BaHHE CKOOOK.

1.1 Hcnonb3oBaHue NpU BBIYMCICHUSX MEPEMECTUTEIBHOTO M COYETATEIbHOIO
CBOWCTB CJIOKEHHUS W YMHOXXCHHS, pPaCHpeeIUTEIIbHOTO  CBOWCTBA
YMHOKCHUS

1.2 OkpyrieHue HaTypajabHbIX YUCET

13 Jlenutenu u KpaTHBIC YKMCIIa, HAUOOJIBIINA OOIIMIA IETUTEIh M HAaUMEHBITIEEe

' obmee kpatHoe. J[eTMMOCTh CyMMBI U TIPOU3BEICHUS

1.4 Jenenue ¢ octaTkom

2 Hpobu

51 OOBIKHOBEHHAsE JpoOb, OCHOBHOE CBOWCTBO JpOOM, COKpaIleHHE IpOOCi.

' CpaBHeHuE U ynopsiAouyuBaHuE Ipooeit
55 Pemenne 3amay Ha HAXOXKACHHE YACTH OT IIEJIOTO M IIEJIOTO IO €ro YacTH.
' JlpoGHOE 4Kco Kak pe3ynbTar JelieHus
)3 [IpencraBnenne necATUYHONW JpoOM B BHUAEC OOBIKHOBEHHOW JApoOU U
' BO3MOYKHOCThH MpeACTaBIeHUsI OOBIKHOBEHHOM APOOH B BUIE NECATHUHOM
Jecstuunbie OpoOM W MeTpHueckas cuctemMa Mep. ApHPMETHUECKHe

2.4 JNEHCTBUS U YHCIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMH M JECSITHUYHBIMH
IpoOsiMU

Y OtHomenue. JleneHne B JaHHOM OTHOWIEHWH. MacmTal, TPONOpIHs.

[Ipumenenue nponopuuii Ipyu pelIeHUH 3a1a4




ITonsarue IIpoLCHTA. Brraucnenune MMpONCHTAa OT BEJIMUYWHBI U BECJIIMYHUHBI 110 eé

2.6 IIPOLIEHTY. BbIpaskeHue npoueHTOB JECITUUHBIMU Ipo0simu. Pemienue 3anau
Ha IPOLEHTHI. BpipaxkeHne OTHOLIEHMS BEIMYUH B IIPOLIEHTAX
3 [TonoxwurenpHble U OTPULIATENBHBIE YUCIIA
[TonoxxurenpHple U oTpuLaTeNbHble yncna. Llensle yucia. Mogyns udwmcia,
3.1 reoMeTpuuecKas MHTEpIIpeTanus Moayis uucia. M3o0paxkeHue yucen Ha
KOOpJAMHATHOM npsAMoil. YncnoBsie npoMexyTku. CpaBHEHUE Yncen
32 Apudmernueckue JEHCTBUS C TMOJIOKHUTEIBHBIMU U  OTPHULATEIbHBIMU
' yHcliaMu
[IpssmoyronpHas cucremMa KOOpAUHAT Ha miockoctu. KoopauHaTel TOUKH Ha
3.3 IJIocKoCcTH, abcuucca U opauHara. [locTpoenwe To4Yek u  QuUryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 bykBeHHBIE BBIpAKEHUS
[Ipumenennie OykB I 3aIUCHM  MaT€MaTUYECKHX  BBIPAXKEHUH U
) npenioxenuii.  CBoiicTBa  apudMeTHUeckux  JecTBuil.  BykBeHHbIE
' BBIPAKEHUS U YHCJIOBBIE TOJICTAHOBKU. ByKBEeHHBIE paBeHCTBa, HAX0XKACHUE
HEU3BECTHOI'O KOMIIOHEHTA
42 ®opmyibl, GopMynbl NEpUMETpa M IUIOMIAAM NPSAMOYIOJbHUKA, KBaJpara,
' 00bEMa mapasuienenuriesia u Kyoa
5 Pemrenne TekCcTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 337124 apu(PMETHIECKUM CITOCOOOM
52 Pemenne noruueckux 3azad. Pemienue 3agau nepebopoM BCeX BO3MOXKHBIX
' BapHaHTOB
Pemenune 3agad, copepKallMX 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEJIHYUHBI:
CKOPOCTb,  BPEMs,  pacCTOsSHHME, 1I€Ha, KOJUYECTBO,  CTOMMOCTb,
5.3 IPOM3BOIUTENILHOCTh, BpeMsi, 00bEM paboThl. EqUHMIIEI H3MepeHus: Macchl,
CTOMMOCTH, PAacCTOSHUS, BPEMEHM, CKOpocTU. CBA3p MEXIy €IMHULAMU
M3MEPEHUS KaX 10! BEINYUHBI
54 Pemenune 3amau, CBSA3aHHBIX C OTHOILIEHUEM, MPONOPLHUOHAIBHOCTBIO
' BEJIMYMH, IPOIIEHTAMH; PELLICHHE OCHOBHBIX 33a4 Ha JPOoOU U MPOLIEHTHI
5 s OneHka W TNpUKUAKA, OKpyrieHHe pesyinbrata. CocTaBieHHEe OYKBEHHBIX
' BBIPAYKEHUH 110 YCIOBHIO 33a4H.
56 [IpencraBnenue AaHHBIX C MOMOUIbIO Tabmul, U guarpamMm. CronOuaTsie

auarpaMMel. YTeHHne KpyroBbIX TUarpaMmm




Harnsanas reomerpus

Touka, mpsmas, OTpPE30K, Jy4, Vyroj, JIOMaHas, MHOTOYTOJIbHUK,

ol YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumHOe pacnosiokeHue AByX MpsIMBIX Ha IUIOCKOCTH, IapaljielibHbIe
' HpsIMbIE, NEPIIEHUKYIISIPHbBIE IPIMbIE
63 W3mepenue paccTosHui: MEXIy JIBYMS TOYKaMHU, OT TOUYKHM JO IPSAMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOU CeTKe
6.4 N3mepenue u nocTpoeHue yrioB ¢ MOMOLIbIO TPaHCIOPTHPA
6.5 Bunabl TpeyroapHHKOB: OCTPOYTOJIBHBIM, NPSMOYTOJIBHBIM, TYIOYIOJIBHBIM,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUM
6.6 UYerbipéxyroabHuK. IIpsSMOyrosbHUK, KBajpaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJICH
N300paxkenne reomerpuyeckux GUIryp Ha HEJIMHOBAHHOW Oymare c
6.7 WCIIOJIb30BAHUEM  LUPKYJS,  JIMHEWKH,  YTrOJbHHMKA,  TPAHCIOPTHUPA.
[TocTpoenus Ha kieT4yaroii Oymare
6.8 [TepumeTp MHOTOYTOTBHUKA
6. [TonsiTre miomany GUrypsl, eIMHUIBI U3MepeHus miomaau. [Ipubnmkénnoe
' M3MepeHue Mmiomaay Guryp, B TOM 4rciie Ha KBaJpaTHOM ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE NTTUHBI OKPY>KHOCTH, TUTOIIAIN KpyTra
611 Cummerpusi:  UeHTpalibHas, oceBas U 3epkainpHad. [loctpoeHue
' CUMMETPUYHBIX (pUryp
Harnsansie MpEACTABICHUS 0 MIPOCTPAHCTBEHHBIX ¢burypax:
napajuienenunena, Kyo, npusma, nupamuia, KOHyC, UMIMHAD, Map u cdepa.
6.12 N300paxkenue  mpoctpaHcTBeHHbIX  ¢uryp.  Ilpumepsl  pa3BEpTok
' MHOTOTPDAaHHUKOB,  LWIMHIpa W KOHyca. Cozpanne  mogzenei
MIPOCTPAHCTBEHHBIX (PUryp (M3 Oymaru, MpOBOJOKHU, IUIACTUIIMHA U JIPYTUX
MaTepHuasoB)
6.13 [Tonsitne 06bEMa, enuHULBI U3MepeHus: 00bEMa. OOBEM MPAMOYTOIBHOTO

napasenenumnena, kyoa
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