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INOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMH LIENIAMU 00YUYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e nmpoaobKeHue (OPMUPOBAHHMS OCHOBHBIX MaTEMaTHYECKHX TMOHATHH  (4YuCIO,
BEJIMYMHA, TeOMeTpHueckas Qurypa), OOCCIEeUMBAIOIINX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMaTUYECKOTO 00pa30BaHUs 00yYarOIIUXCS;

® pa3BUTHE WHTEIUICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH  OOydarommxcs,
MMO3HABATECIILHOM AKTUBHOCTH, HCCICHOBATCIbBCKUX YMeHHﬁ, HHTCpCCa K H3YUYCHUIO
MaTeMaTHKHU;

® JIOABCACHUC 06y11a10u11/1xcs[ Ha JOCTYITHOM U1 HUX YPOBHC K OCO3HAHHIO B3aUMOCBA3U
MaTEMaTHKHU U OKPY’KaIOIIEro MUPa;

e (QopmupoBanue  (PYHKIMOHAIBHOH  MaTeMaTHYECKOW  TPAMOTHOCTH:  yYMCHHS
pacmo3HaBaTh MaTeMaTHYeCKhe OOBEKThl B PEANbHBIX JKU3HEHHBIX CHUTYalUsX,
MNPUMCHATH OCBOCHHBLIC YMCHUA IJId PCHICHUA HNPAKTHUKO-OPUCHTUPOBAHHBIX 3aJay,
HHTCPIIPETUPOBATEL IIOJIYUCHHBIC PC3YJIbTaTbl M OLOCHHUBATH HMX Ha COOTBCTCTBUC
MPAKTUYECKOU CUTYAIUH.

OcHOBHbBIEC TUHUH COJIEp’KaHUsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmMernyeckas u
reoMeTpHUYecKasi, KOTOpPbIe Pa3BUBAIOTCS MapajlieIbHO, KaXk/Ias B COOTBETCTBHH C COOCTBEHHOMU
JIOTUKOM, OJJHAKO, HE HE3aBUCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ M B3aUMOJECHCTBUM.
Takxe B Kypce MaTeMaTHUKU MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMH ajareOphbl U onucaTeabHOU
CTaTHCTHUKH.

I/I3y‘IGHI/I€ apI/I(l)MeTI/I‘IeCKOFO MaTcepuajia HAYUHACTCA CO CUCTECMATU3allMUM W pPa3BUTHUA
3HaHUM O HATYpaJbHBIX YHUCIAX, MOJYYCHHBIX Ha YPOBHE HAYAIBHOTO OOIIETO 0O0pa3oBaHMUS.
[Ipy STOM COBEpILIEHCTBOBAaHME BBIYUCIUTEIBHOW TEXHUKHM U (OpMHpOBaHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B YACTHOCTH C
oOydeHrneM MpOoCTEeUINM IpuéMaM MPUKUIKA U OLEHKHU pe3yibTaToB BbIUHCIeHUM. M3yueHue
HAaTypaJIbHBIX YUCCII ITPOJOJIZKACTCS B 6 KJ1acce 3HaKOMCTBOM C HadalIbHBIMU ITOHATUSIMU TCOpUUn
JEITUMOCTH.

Hauano wm3ydeHusi oOBIKHOBEHHBIX M JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. OTo
NEPBBIA ATal B OCBOCHUU JpOOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESMU,
noHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOei B IMOJHOM 00BEME
MPEANIECTBYET M3YUCHHUIO JECATUYHBIX IPOOEH, YTO IIEJIeCO00pa3HO C TOUKH 3PEHHUS JIOTHKHU
U3JI0KEHUSI YUCIIOBOM JIMHHMM, KOTJa MpaBWiIa IEUCTBUN C JAECATUYHBIMU JPOOSMU MOXKHO
000CHOBaTh Y)K€ W3BECTHBIMU alNTOPUTMAMU BBIMOJTHEHUS MACUCTBUNA C OOBIKHOBEHHBIMU
I[pOGSIMI/I. 3HaKOMCTBO C JACCATUYHBIMU L[p06$IMI/I paciipuT BO3MOKHOCTU [JId NNOHHUMAHUSA
00y4arIKUMHUCS NPUKIATHOTO IPUMEHEHUSI HOBOH 3alMCU IPU U3yYEHUU APYTUX MPEIMETOB U
P MPAKTHYECKOM HCIONIb30BaHUU. K 6 Kiaccy OTHECEH BTOPOM ATanm B M3YUEHUU APOOEH, TIe
MPOUCXOIUT COBEPIICHCTBOBAHUE HABHIKOB CPaBHEHUS M MpeoOpa3oBaHUs ApobOeid, OCBOCHUE
HOBBIX BBIYHUCIUTCIBHBIX aJII'OPUTMOB, OTTAYUBAHUC TCXHUKHU BBIHHCHGHHﬁ, B TOM YHUCIIC
3HAa4YCHUH BBIpﬁ)KCHPIﬁ, coAcpKamunx u O6I>IKHOBCHHLI€, U OECATUYHBIC [[pO6I/I, YCTAHOBJICHHUC
CBsI3e€l MEXIAYy HHMH, pPaCCMOTpPEHHE NMPHUEMOB pelieHus 3a1a4d Ha apoOu. B Havame 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C IMOHSATUEM MPOIICHTA.

OCO6€HHOCTBIO N3YUYCHUSA NOJOXKUTCIBHBIX W OTPULATCIBHBIX YUCCIT ABJISICTCA TO, YTO
OHH TaKKC MOT'YT paCCMaTpHUBAaTbCA B HCCKOJIBKO 3TAIlOB. B 6 xnacce B Hauaje HN3YYCHUSA TCMbI
«IlonoxuTenbHble U OTpUIIATENbHBIE YKCIa» BbiAensercs noareMa «llenble yncnay, B paMkax
KOTOpPOM 3HAKOMCTBO C OTPHIIATEIbHBIMU YHCIAMU M JEHCTBUSMHU C TOJOXHUTEIBHBIMU U



OTPULATEIBHBIMY YHMCIAMU ITPOUCXOJUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJIAET
Ha JOCTYITHOM YpPOBHE IO3HAKOMUTH OOYYaIOUIMXCSl MPAKTUYECKH CO BCEMHU OCHOBHBIMHU
HNOHATUSMHM TE€MBI, B TOM YHWCJIE€ U C NpPaBUIAMU 3HAKOB IPH BBINOJHEHUU apU(YMETHUECKUX
neiictBuil. M3yueHue parnyoHandbHBIX YUCEN HA 3TOM HE 3aKOHYUTCS, a OyJeT MPOJOJIKEHO B
Kypce anredpsl 7 Kiacca.

[Ipuy oOyueHMM pelIeHUI0 TEKCTOBBIX 3aday B 5—6 Kiaccax UCIOJIb3YIOTCS
apupmeTrueckue npuémsl pemeHus. [Ipu oTpaboTke BHIYMCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax
paccMaTpUBalOTCsS TEKCTOBBIE 3a/laydl CJIENYIOUIMX BHUJOB: 3aJaud Ha JBM)KEHUE, HA YacTH, Ha
IOKYIIKH, Ha PabOTy U NPOU3BOJUTEIBHOCTb, Ha INPOLEHTHI, HA OTHOUIEHHUS U IPOIOPLUH.
OOyuaromyecs 3HaKOMATCA C MpUEMaMU pelleHHs 3a1ad 1epedopoM BO3MOXKHBIX BapHAHTOB,
yuatcst paboTath ¢ nH(pOpMaIMeH, peICTaBIeHHON B opMe TabIHIl WIIA AUATPaAMM.

B mporpamme yweGHOro Kypca «MaTtemaTtukay TperycMOTpeHO (HopMUpOBaHHE
IPONENEBTHUECKUX alredpandyeckux MmpeicTaBieHUid. bykBa kak CHMBOJI HEKOTOPOIo 4ucia B
3aBUCHUMOCTH OT MAaTE€MaTH4YECKOI0 KOHTEKCTa BBOJMUTCS IOCTENEHHO. ByKBEHHas CMMBOJIMKA
IIMPOKO HCHOJB3YETCs MPEKIEe BCEro Uil 3alMCH OOIIMX YTBEPXKICHUH M TPEISIOKEHHH,
(dopMyJ1, B YaCTHOCTH JJIsl BBIUUCIICHUSI T€OMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIIS»
YHCIIa.

B nporpamme yueGHOro kypca «MaTemaTuka» NpeACTaBiIeHa HarJIsAgHAs T€OMETPHs,
HampaBJIeHHasT Ha pa3BUTHE OOPa3HOIO MBIIUICHHUS, TNPOCTPAHCTBEHHOTO BOOOPAXKEHMS,
N300pa3UTENbHBIX yMEHUH. OTO BaXKHBIH HSTall B HM3YYCHHHM TEOMETPHUH, KOTOPBIN
OCYILECTBJIAETCS Ha HAIJISIIHO-IPAKTUYECKOM YpPOBHE, OMNMpaeTcs Ha HarisaHO-o0pa3Hoe
MbllIeHHe oOyvaromuxcs. boinbiias ponb OTBOAWUTCS NMPAKTHUECKOW AEATENbHOCTH, OIBITY,
HKCIIEPUMEHTY, MojenupoBanuto. OOyuarommecss 3HaKOMSTCS C TeOMETPHYECKUMH (purypamu
Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEHIINMHU KOH(PHUTYpAIMSIMH, ydaTcs H300paxkaTh UX
Ha HEJTMHOBAHHOM W KJIeTYaTOW OyMare, paccMaTpHUBAIOT UX MPOCTeHIne cBoiicTBa. B mporiecce
U3y4YEHUs HarJsIIHOM T€OMETPUM 3HAHMS, MOJIyYE€HHbIE 00Yy4alolMMHCA Ha YPOBHE HAYaJIbHOTO
o01iero o0pa3oBaHusl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yuyeOHOMY IUTaHy B 5—6 Kiaccax HU3ydyaeTcs HHTETPUPOBAHHBIM MpeaMeT
«MaremaTuka», KOTOPbIM BKJIIOUaeT apu(pMETHUECKHI MaTepuaa U HarisgHyl0 €OMETpHIo, a
TaKXe IMPOINENIEeBTUYECKUE CBEJIEHHUsS M3 anreOphl, 2JEMEHTHI JIOTMKM M Hadajla OIHUCATENbHOM
CTaTUCTHKH.

Ha wusydenue yuebHoro kypca «Maremaruka» orBoautcs 340 gacoB: B 5 kmacce — 170
yacoB (5 yacoB B Heflen0), B 6 kimacce — 170 yacoB (5 yacoB B HEJEINIO).



COJEPKAHUE OBYYEHUA
S KJIACC

HatypanbHble unc/ia u HyJIb

Harypanbaoe umcno. Psg Hatypanbnbix uucen. Yucmo 0. M3o0OpaxeHue HaTypaabHBIX
YHcell TOYKaMU Ha KOOPAMHATHOU (YHCIOBOM) MPAMON.

[To3unuonHas cucrema cuyucieHus. Pumckas Hymepanus Kak IpUMEp HENO3ULMOHHOU
CHUCTEMBI CUHCIICHUs. [lecATuYHas CUCTEMa CUUCIICHHUS.

CpaBHeHHE HaTypaJlbHbIX 4YHCEJl, CpaBHEHHE HaTypaslbHbIX yucel ¢ HylnéM. CrocoObl
cpaBHeHMs. OKpyTJIEeHHE HAaTypalbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJsl IpPHU CIOKEHHU. BpluMTaHue Kak
JeificTBUe, 0OpaTHOE CIOXKEHHUIO. Y MHOXKEHHE HaTypajbHBIX YMCEN, CBOMCTBA HYJS U €IUHULIBI
npu yMHOXXECHHMH. JleneHue Kak JercTBHe, oOpaTHOEe YMHOXeHHI0. KOMIOHEHTHI EeHCTBHM,
cBs3b Mexy HUMH. [IpoBepka pesynbrata apudmernyeckoro aeiictus. [lepemecturensHoe u
COUETATENIbHOE CBOWCTBA (3aKOHBI) CJIOKEHUS M YMHOXXEHHS, PacHpelesIUTENbHOE CBOMCTBO
(3aKOH) YMHOKEHUS.

Hcnons3oBanue OykB sl 0003HAUEHUS HEM3BECTHOI'O KOMIIOHEHTa U 3alllCU CBOWCTB
apuMeTHIeCKuX IeHCTBUM.

Jlenurenu u KpaTHbIE YKCIa, Pa3IoKEHUE Ha MHOXKUTENU. [IpocTelie U cocTaBHBIE YMCTA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM. 3aluCh YHUCIA B BHUAE CYMMBI Pa3psaHbIX
claraeMbix.

UucnoBoe BbIpak€HUE. BpluMClIeHHE 3HAYEHUN YHCIOBBIX BBIPAKECHUM, IOPAIOK
BBIIIOJIHEHMST  JeWcTBUM. Vcmonp30BaHME IpU  BBIYHUCICHUAX  IEPEMECTUTEIBHOIO U
COYETATEeNIbHOTO CBOWCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, paclpelleUTeIbHOr0 CBOMCTBA
YMHOKEHHUS.

JApodu

[IpencraBnenue o qpodu Kak CrocoOe 3amucH 4acTh BeMYUHBL. OOBIKHOBEHHBIC IPOOH.
[TpaBuiibHBIE U HempaBUIIbHBIE IpoOu. CMenanHas 1po0k, MpeICTaBIeHHEe CMEIIaHHOW IpoOu B
BUJIC HEMpPaBUIBHOW JpoOM W BbIIEICHHE IIENOM YacTH 4YHcla U3 HEMpaBWIBHON ApoOu.
N300pakenue apo0eit ToukaMu Ha 4yuciaoBoi npsiMoil. OcHOBHOE cBOMCTBO poou. CokpaleHue
npob6eii. [IpuBenenue apodbu k HOBOMY 3HaMeHaTen. CpaBHEeHHE APOOCH.

CrnoxeHne W BBIYMTaHUE NIpoOel. YMHOXEHHE W JiefieHHe IpoOei, B3aMMHO OOpaTHBIE
npobu. HaxoxaeHne 4yacTu 1enoro U 1eJIoro 1Mo €ro 4acTu.

JHecatuunas 3anuck apobei. [IpencraBnenue aecsITHUHOM OpoOH B BHIE OOBIKHOBEHHOM.
N3obpakenue necATHYHBIX IpoOei TOYKaMu Ha 4YuCIIOBOW MpsMoil. CpaBHEHHE OECATUYHBIX
IPOOCH.

Apudmerndeckue ASHCTBUSA C AECATUIHBIME IpoOsMu. OKpyTICHUE AECITHIHBIX TPOOCH.

PemeHue TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3a1au apu(METHUECKUM CrHocoOoM. PereHne Jormueckux 3ajaad.
Pemenue 3amau nepebopoM Bcex BO3MOKHBIX BapHaHTOB. Vcronb3oBaHUe MPHU PEIICHUH 3a7ad
TaOJIMIL U CXEM.

Pemenue 3anay, cogepkaumx 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYMHBL: CKOPOCTh, BpEMS,
paccrosiHue, IieHa, KOJIMYECTBO, CTOMMOCTb. ENWMHHIBI HM3MEpeHHs: Macchl, 00b&éMa, LEHHI,
paccTOsIHUA, BpEMEHH, CKOPOCTH. CBSA3b MEXKIY €AMHUIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.



Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[TpencraBieHne qaHHBIX B BUJIE TAOIUII, CTOJIOYATHIX JUATPaAMM.

Harasinnast reomerpust

Harnsaaeie npencraBineHus o purypax Ha IUIOCKOCTHU: TOYKA, PSIMasi, OTPE30K, JIyd, YTOJI,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>XHOCTh, Kpyr. YToil. IIpsiMo#i, OCTphIii, Tynoll U pa3BEPHYTHIN
YIJIBIL.

JnuHa otpe3ka, METpUYECKHE EOWHULBI JUIMHBL. JIMHA JIOMaHOW, NEPUMETP
MHOTOYTrojibHUKa. M3MepeHne n nocTpoeHne yrioB ¢ HOMOIIbIO TPAHCIIOPTHPA.

Harnsigaele npenctaBienus o Gpurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHHUK, O PaBEHCTBE (pUTyp.

N3obpaxenue ¢puryp, B ToM ymcie Ha kierdaroit Oymare. [loctpoenue koHdurypauuii u3
yacTel NpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJleT4aToil Oymare. Vcnonb30BaHne CBOWCTB
CTOPOH M YIJIOB NPAMOYTOJIbHUKA, KBAAPATA.

[1nomane NpsIMOYrojibHUKa U MHOTOYT'OJIbBHUKOB, COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B
TOM uHcie Guryp, n300pakEHHBIX Ha KieTuaTol Oymare. EAMHUIIBI U3MEpEeHus IIIoLau.

Harnsgaele  mpeacraBieHHMss O  NPOCTPAHCTBEHHBIX — (QUTYpax:  MPSIMOYTOJBHBINA
napajuienenunen, KyO, MHOTrorpaHHukd. WM3o0pakeHue MNpOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3éptkn kyba u mapamnenenunena. Co3naHue Mojelell MHOTOTpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MAaTEPUAIIOB).

O0bEM IpsAMOYTOIBHOIO Mapajuienenunena, kyoa. Enununuel nsmepenus o0béma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne AEUCTBUS C MHOTO3HAUYHBIMU HATypaJbHBIMH YHUCIaMH. YHCIOBBIE
BBIPQXEHUS, TOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. lcronb3oBaHME NMPU BBIUMCICHUSIX
IEPEMECTUTENILHOTO U COYETATEIbHOIO CBOMCTB CI0XKEHUS U YMHOXKEHHUS, PACIIPEACIUTEILHOTO
cBoiicTBa yMHOXkeHHs. OKpyIieHHe HaTypajIbHbIX YHUCEIL.

Jlenutenu W KpaTHbIE 4YMCIa, HAWOOJNBIIMM OOIIMH NenuTeNs W HauMeHbIlee oOriee
KpaTHoe. J[enmuMocTh CyMMBI M pou3BeAeHUsl. [leieHne ¢ OCTaTKOM.

Apoon

OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JApoOM, cokpalieHue apobdeid. CpaBHeHHE U
yrnopsiounBanue Ipobeid. Perienne 3agau Ha HaAXOXKJIEHHE YacTHU OT IIEJIOTO M ILIEJIOr0 IO ero
yactu. [[poOHOE 4HMCiIO Kak pe3ylbTar aeneHusd. [IperncraBieHue AecITUUHONW IpoOU B BHUJEC
OOBIKHOBEHHOM JpOOM W BO3MOXKHOCTH TMIPEACTABJICHHUS OOBIKHOBEHHOW JpoOHM B BHIIE
necaTnyHol. JlecsatuuHble ApoOU M MeTpuuecKkas cucremMa mep. ApupMeTHueckue ASHCTBUS U
YHCIIOBBIE BBIPAXKEHHUSI C OOBIKHOBEHHBIMHU U JIECITUYHBIMU JIPOOSIMH.

OtHowenue. JleneHue B AaHHOM oOTHoueHuH. Macmtad, nponopuus. I[lpumenenue
MPONOPIIMI TP PEIICHUU 3a1a4.

[TonsiTHe mporeHTa. Beluncienre nporneHTa OT BeJUYUHbl U BEIMYUHBI [0 €€ MPOLIEHTY.
BripaxkeHre NpOICHTOB NECATHYHBIMU ApoOsiMu. Pemienue 3agau Ha MpoUEHTH. BripakeHue
OTHOIICHUS BEJIMYMH B IPOLIEHTAaX.

ITosoxuTEeIbHBIC M OTPULIATEIbHBIC YHCJIA

[TonoxurensHbple ¥ OTpULATeNbHble 4yMcha. Llensle umcma. Moayns  4ducna,
reoMeTpuueckass MHTepHpeTanus Moxayis uwucia. M3o0paxkeHwe dYucen Ha KOOPAWHATHOM
npsmoii. YucnoBele npomexyTkn. CpaBHeHHe umncen. ApudMeTHUecKue NeHCTBHS C
HOJIOKUTEIbHBIMU U OTPULIATEILHBIMU YHCIIAMHU.



[IpssMoyronbHas cucremMa KOOPJAMHAT HA INIOCKOCTH. KOOpAMHATBI TOUKM HA IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Gpuryp Ha KOOPAUHATHOM MIOCKOCTH.

BykBeHHbIe BbIpasKeHMsI

[Ipumenenne OykB /715 3alIMCH MaTeMaTHUYECKUX BBIpAXXEHUN U npeaiokeHuid. CBoiicTBa
apudMeTHYeCKNX JCUCTBUN. DyKBEHHBIC BBIpKCHUS W UYUCIOBBIC IMOJACTAHOBKH. ByKBEHHBIC
pPaBEHCTBAa, HAXOXKJIEHUE HEU3BECTHOTO KOMMOHEHTa. Dopmynbl, (GOpMynbl MepuMeTpa u
IUIOIAAM MPSIMOYTOJIbHMKA, KBaJpaTa, 00bEMa napaienenunena u Kyoa.

Penienune TeKCcTOBLBIX 3324

Pemenne TekcToBBIX 3amau apudmernyeckuM crnocoOoM. PenieHue Joruyeckux 3ajad.
Pemenne 3anau nepe6OpoM BceX BO3MOMKHBIX BAPUAHTOB.

Pemenue 3anay, cogepxaiiux 3aBUCUMOCTH, CBS3bIBAIOIINX BEJIUUNHBI: CKOPOCTh, BPEMSI,
paccrosiHue, IIeHa, KOJIUYECTBO, CTOMMOCTB, INPOU3BOAMTEIBHOCTH, BpeMs, O0BEM pabOTHI.
EauHunel m3MepeHus:: Macchl, CTOUMOCTH, PAcCTOSIHUS, BPEMEHM, CKOpPOCTH. CBs3b MexAy
€MHULIAMHU U3MEPEHUS KaXKO0M BEJIMUMHBI.

Pemenne 3anmad, CBA3aHHBIX C OTHOILIEHUEM, IPONOPLUOHAIBHOCTHIO BEJINYMH,
IPOLIEHTaMH; pEIIEHHE OCHOBHBIX 33J1a4 Ha ApOOU U MPOLIEHTHI.

OneHka ¥ MpUKUAKA, OKpyTieHue pesyibTara. CocTaBieHne OyKBEHHBIX BBIPaKEHHI MO
YCJIOBHIO 33J1a4Hu.

[IpencraBneHune JaHHBIX C MOMOIIBIO TaOMUI U auarpamMm. CTonOuareie AMArpaMMBbL:
YTEHHE U ocTpoeHue. UTeHne KpyroBbIX AUAarpaMM.

Harusinnas reomerpust

Harnsanueie npencraBneHus o Gpurypax Ha MmIOCKOCTU: TOUKa, psiMasi, OTPE30K, Iy, yrodi,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJBHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacrnonokeHrne JByX NpSMbIX Ha IUIOCKOCTH, HapajuleJbHbIE TpsSMBIE,
NEPIEHIUKYIIApHbIE NpsiMble. 3MepeHue paccTOsIHUM: MEXIy IBYyMs TOYKAMM, OT TOYKH JO
MPSIMOM, JIJTMHA MapIIpyTa HAa KBAJPAaTHOM CETKE.

W3mepenre U MOCTPOCHHE YIJIOB C IMOMONIBIO TpPaHCHIOPTHpA. Buabsl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJbHBIN, TYNOYTOJbHBIH, paBHOOEAPEHHBIH, PaBHOCTOPOHHUIA.
UeTbIpEXYToJIbHUK, IPUMEPHI YETHIPEXYTOJbHUKOB. [IpsIMOYroiabHUK, KBaapaT: UCIOIb30BaHHUE
CBOMCTB CTOpPOH, YTJIOB, quaroHajnei. M3o0paxxenne reoMmeTpudeckux Guryp Ha HEIIMHOBAHHOU
OyMare c HCIONb30BaHHEM IHMPKYJsl, JTUHEHKH, YroilbHUKA, TpaHcmoptupa. llocTpoeHus Ha
KJIETYaTOM Oymare.

[lepumerp MHOTOyronpHuKa. [loHdTHE MIOMAAK GUTYpBI, €AUHULIBI U3MEPEHUS TUIOIIA N,
[Tpubmxk€HHoe wu3MepeHue IiomEaAn ¢uryp, B TOM UHCIE€ Ha KBaJgpaTHOM CeTKe.
[TpubmmkEéHHOE U3MEpEeHUE ATUHBI OKPYKHOCTH, IUIOMIAIN KpyTa.

CumMmMeTpus: LIeHTpallbHasA, OCeBasi U 3e€pKajibHAasi CAMMETPHU.

[TocTpoeHne cuMMeTpHYHBIX QUTYD.

Harnsigaele mnpeacTtaBieHUss O NPOCTPAHCTBEHHBIX (urypax: mnapasuieienunen, Kyo,
npusMa, mupamMua, KOHyC, HUIUHIAp, map u cdepa. M3o00paxkeHne nmpocTpaHCTBEHHBIX (QUTY.
[Ipumepbl  pa3BEPTOK MHOTOTpaHHMKOB, LMIuMHApa U KoHyca. Coznanue Mojenen
POCTPAHCTBEHHBIX (hUryp (M3 Oymaru, MpoOBOJIOKH, TUTACTHIINHA U APYTUX MATEPHAIIOB).

[Tonsitue 06bEMa, enuHUIBI U3MepeHus 00bémMa. OOBEM MPSIMOYTOIBHOTO MapaieNenumesa,
Kyo0a.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YUYEBHOI'O
KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl yueOHOro kypca «MaremaTHKa
XapaKTepU3YIOTCS:

1) marprnoTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K MPOLLIOMY M HACTOAIIEMY POCCHUHCKOM MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JOCTH)KEHHMSIM POCCHUMCKHX MAaT€MATHUKOB W POCCUHCKOU
MaTeMaTHYECKOH IIKOJIbI, K UCIIOJIIb30BAHUIO 3TUX JIOCTIKEHUH B APYTUX HayKaX U MPHUKIATHBIX
chepax;

2) rpa:kaIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peaju3allid ero Impas,
MpEJCTaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3NUYHBIX CTPYKTYP,
SIBIICHU, TPOLEAYP I'pa)XIaHCKOro oOIIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)KIICHI/IIO OTHYCCKUX HpO6J’ICM, CBA3AHHBIX C MNPAKTHYCCKUM IPHUMCHCHUCM I[OCTI/I)KGHI/Iﬁ
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE Y4YaCTHE B PEUICHUU MPaKTUYECKHX 3a/Jad MaTeMaTH4eCKOu
HaIPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
YKU3HU JJIs1 YCIIEITHON Mpo¢eCCHOHAIbHON AESITeIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYaTbHOW TPAaeKTOPUH OOpa3oBaHUA U
JKU3HCHHBIX ITJIAHOB C y‘-IéTOM JIMYHBIX UHTCPCCOB U 06H.[€CTB€HHBIX HOTpCGHOCTef/'I;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U O3CTETHUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUI, PacCyKIeHUH, YMEHUIO BUJETh MATEMaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAlel B JAESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, MOHUMAaHUEM
MaTEeMaTHYeCKON HayKH Kak c@epbl 4YeJIOBEUECKON MAEsITeNbHOCTH, ATAnoB €€ pa3BUTUSA U
SHAYUMOCTHU AJId pa3BUTHA HHUBUIW3AlIUN, OBJIAACHHUCM SA3BIKOM MATCMATHKU U MaTeMaTU4ECKOU
Ky.]'[BTypOfI Kak CpC€aACTBOM IIO3HAHHUA MHpa, OBJIAICHHUEM HpOCTeI\/'IHII/IMI/I HaBBIKaAMH
HCCJIEIOBATENIBCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHMEe  KYJBLTYPbl  30POBbS M
IMOLMOHAJIBLHOTO 0JIArONOTyYus:

TOTOBHOCTBIO MNPUMCHATL MATCMATUUYCCKHUEC 3HAHUA B MHTCPECAX CBOCro 310pPOBbLA,
BEJICHUS 370pPOBOTO 00pasa >KM3HU (3I0pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCThH), C(HOPMUPOBAHHOCTHIO HAaBBIKA peQeKcHu,
MpU3HAHKEM CBOETO IPaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYroro 4eJIoBeKa;

7) 3Ko0rHYecKOoe BOCIIHTAHME:

OpHEHTallle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pelleHus 3aqad B o0nacTu
COXPAHHOCTH OKpYXalollel cpeapl, MIaHUPOBAHUS IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCTIEACTBHUIA ISl OKPY>KAIOIIEH cpefbl, OCO3HAHUEM TI00ATBHOTO XapaKTepa SKOIOTHYECKHX
mpoOJIeM U IyTEeH UX PEIICHHUS;



8) aganTanus K H3MEHAIIMMCS YCI0BHAM COLHATBHON U IPUPOAHOII Cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBHSIX HEOIPEIEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IPAKTHUECKYIO JESATEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYIHX
Jrofel, MpuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIBITA APYTHX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM ducie (GOpMyIUpOBaTh UIEH,
HOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHCIIE paHee HEU3BECTHHIX, OCO3HABATH
neGHUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMbIE DPELICHUS U
neicTBus, pOpMyIHPOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJbHbIC YUeOHbIE el CTBUS

Ba3oBble jiornueckue AeicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC MPU3HAKKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIy HOHATHUAMH, (OPMYIHPOBATH OIPEACICHUS TOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(DUKALINU, OCHOBAHUS ISl 000OIIEHUS 1
CpaBHEHHUS, KpUTEPUU IPOBOAUMOIO aHAIIN3a;

® BOCIPHUHHMATh, (HOPMYyIUPOBaTH W TPEOOPa30BHIBATH CYXKACHHUS: YTBEPIUTCIbHBIC H
OTpHUIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIIBIIITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpEUns B (pakrax,
TaHHBIX, HAOMIOACHUAX W YTBEPKACHUAX, NpearaTh KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JenaTh BBIBOJBI C UCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U HHIYyKTUBHBIX
YMO3aKIIOUEHUH, YMO3AKIIOUECHHUH 110 aHAJIOTHH;

e pa3buparh I0KA3aTEIHCTBA MATEMATUYECKUX YTBEPKACHUN (IIPSIMbIE U OT IPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIPHO HECIIOKHBIE JO0Ka3aTelbCTBA MaTeMaTHUECKUX (PaKTos,
BBICTPanBaTh apryMEHTAllUI0, NMPUBOJIUTH MPUMEPHl U KOHTPHPUMEpPHI, 0OOCHOBHIBAThH
COOCTBEHHBIC PACCY KICHHUSI,;

e BHIOMpaTh CMOCOO pemeHust y4eOHOH 3amaun (CpaBHMBATH HECKOJBKO BapHAHTOB
pelieHus, BeIOUpaTh Hanbolee MOAXOASIINNA C YYETOM CaMOCTOSITENFHO BBIACIEHHBIX
KpUTEPUEB).

Ba3oBble nccienoBare/bcKkie 1eHCTBUA:

® UCIOJIB30BATh  BOIPOCHI  KaK  MCCIEAOBAaTENbCKUI ~ MHCTPYMEHT  II03HAHUS,
(dhopMyIHpOBaTh BOMPOCHI, (PUKCHPYIOLINE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOSATEIBHO
yCTaHABIIMBAaTh WCKOMOE M JaHHOE, (OpMUPOBATH THIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UIUI0, MHEHHE,

® TMPOBOJUTH IO CAaMOCTOATEIHHO COCTaBJICHHOMY IIJIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HEOOJbIIOE HCCIENOBAaHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTY COOOM;

® CcaMOCTOATENbHO  (opMynHpoBaTh OOOOIIEHHS U  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOMIONEHUs, UCCIEI0BaHMs, OLEHHUBATH JIOCTOBEPHOCTh IOJIyYEHHBIX
PE3yJIBTAaTOB, BBIBOJAOB U 0000IICHHUIA,



MIPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC NPOLECCCA, a TAKIKC BbBIABUTaTh MPCAIOJIOKCHUA
0 €ro pa3sBUTHU B HOBLIX YCJIOBUAX.

Paborta ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIHU, JaHHBIX, HEOOXOAUMBIX JJIS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJIU3UPOBATH, CHUCTEMATHU3MPOBATh U HHTEPIPETHPOBATH HH(OpPMAIIHIO
Pa3IUYHBIX BUJOB U (hOPM MpeaCcTaBICHUS;

BbIOMpaTh (OpMy IpecTaBiIeHUs UH(DOpPMALMKM U WUTIOCTPUPOBATH pelllaeMble 3aJauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoii U UX KOMOMHALIMSIMH,

OLICHHMBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPHUSAM, NPEJIOKEHHBIM YUUTEIIEM WIH
c(OpPMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMmyHHKkaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIE 1efiCTBHUS:

BOCIIPUHMMATh U (POPMYJIMPOBATH CY>KACHUS B COOTBETCTBUH C YCIOBHUAMHU M IETSIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX W
MICBMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS 10 X0y PEUICHUs 3a/laud, KOMMEHTHPOBAThH
TIOJTY4YEHHBIH Pe3yJbTar;

B X0/¢ OOCYXXJICHHsI 33J1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbI, TPOOJIEMBI,
pemiaeMoii 3a/1auu, BBICKA3bIBAaTh WU, HALIEJICHHBIC Ha TIOMCK PEIICHUs, COMIOCTABIATh
CBOU CYXJICHUS C CYXJIECHUSAMH JPyTruX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBATh pa3inyue
U CXOJICTBO TMO3UIMHA, B KOPPEKTHOH (opme (HOpMyITUpOBaTh pa3HOTIACHS, CBOH
BO3paKCHUS,

MPEICTABIATh PE3yJIbTAaThl PEUICHUs 3aad, SKCIIEPHUMEHTA, WCCIEIOBAaHUs, MPOEKTa,
CaMOCTOATENIFHO BHIOMpaTh (opMaT BBICTYIUICHHS C y4ETOM 3a/1ad IMPE3CHTAluH |
0COOCHHOCTEH ayJUTOPHH;

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHHON ¥ MHANBUAYAILHON pabOTHI MPH
peleHNH yueOHbIX MaTeMaTHUECKUX 3aJ1ay;

NPUHUMATh 11eJb COBMECTHOH JAEATENBHOCTH, INIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacnpenensiTh BUIAbl paboT, J10roBapuBaThHCs, 00CYkKIaTh MPOIECC U Pe3ybTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

y4acTBOBAaTh B IPYMIOBBIX opMax paboTel (00CykaeHNs, 0OMEH MHEHUSMH, MO3TOBbIE
IITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOM JICHCTBHS
C IPYyTUMH YJCHAMH KOMAaHJbI, OIEHMBATh KAYE€CTBO CBOETO BKJIAAa B OOIIUH MPOIYKT
10 KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSL.

PeryasiTuBHbIe YHHBepPCcAJbHbIE YUeOHbIE 1eCTBUS

Camoopranmu3anmusi:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, QJITOPUTM pEIIeHUs 3agadd (WM ero 4YacTh),
BBIOMpATh CIOCOO pemIeHusT ¢ YYETOM HMMEIONIUXCS PECYypCcoOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(OpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJVIEKT:

BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS MpOIEcca W Pe3ysibTaTa PelieHus
MaTeMaTUYECKOM 3a1auu;



® [pPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NPH PEIICHHH 33Ja4d, BHOCHUTDH
KOPPEKTHBBI B JICATEIIEHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOHN IENN U YCIOBUSM,
OOBSCHSITH MPUYMHBI JOCTIKCHUS WIIM HEIOCTIDKEHHUS LIENTN, HaXOAUTh OIMINOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOydeHus B 5 kjacce 0OydYarolIMiiCs TONYYHUT CIEAYIOIIUE MpPEeIMETHBIC
pe3yJbTaThI:

Yuciia v BEIYMCICHUAS

[TonnMaTth ¥ MPaBUIBHO YNOTPEONIATh TEPMUHBI, CBSI3aHHBIE C HATYPAJbHBIMHU YHCIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBATh U yHOPSAI0YUBATh HATypajIbHbIE YMCIIA, CPABHUBATH B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIC POOH, TECATUIHBIC APOOH.

COOTHOCHTh TOUYKY Ha KOOPJAWHATHOW (YHUCIIOBOM) MPSMONW C COOTBETCTBYIOIIMM €i
YHCIIOM M U300pakaTh HATYypaJibHbIE YMCIIa TOYKaMU Ha KOOPAUHATHOM (YMCIIOBON) MPSAMOI.

Boinonusate apudmernyeckue NEHCTBUS C HATypajdbHBIMU YHMCIAMH, ¢ OOBIKHOBEHHBIMHU
JIPOOSIMU B MIPOCTEUIITUX CITydasX.

BrInonaHsATE TPOBEPKY, MPUKUIIKY PE3YIIbTaTa BEIUUCICHUH.

OKpyIJIATh HATYpaibHBIEC YUCIIA.

PemieHue TeKCTOBBIX 33124

PemaTh TekcTOBBIC 3a/1a4u apUPMETHUSCKUM CIIOCOOOM ¥ C TIOMOIIBIO OPraHU30BaHHOTO
KOHEYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaun, coaepkamiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMUMHBL: CKOPOCTh, BPEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTD.

Hcmonb30BaTh KpaTKue 3alUCH, CXEMBI, TAOIUIBI, 0003HAYCHHUS [IPH PEIICHUN 33]1a4.

[Tonp30BaThCsl OCHOBHBIMU €IMHHUIIAMU U3MEPEHUS: 1IEHbI, MACChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIpaXaTh OJJHU €UHUILbI BEJIMUNHBI Yepe3 IpyTrue.

W3Bnekatb, aHANMM3UPOBATh, OLEHUBATH MH(POPMAIUIO, TPEACTABICHHYIO0 B TaOmuIe, Ha
CTONOUYATON aUarpamMme, WHTEPIPETHPOBATH MPEACTABICHHBIC TaHHBIC, HCIIONIH30BATh JAHHBIC
MIPH PEIICHUH 3a/1a4.

HarasinHas reomerpust

[lonb30BaTbCcsl T€OMETPUUYECKMMHU TMOHATUSAMH: TOYKa, MpsMas, OTPE30K, JIyY, YIoll,
MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[IpuBoUTE TPUMEPHI OOBEKTOB OKPYKAIOMIETO MHPA, HUMCIOMHX (OpMYy H3YICHHBIX
reoMeTpuuecKkux Guryp.

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C yIrjaMu: BepUIMHA, CTOPOHA, C
MHOTOYTOJIbHUKaMU: yTOJ, BEPILIUHA, CTOPOHA, JUArOHaJb, C OKPYKHOCTBIO: PaJnycC, AUaMETp,
LEHTP.

N300pakaTh W3y4YeHHBIC TeOMETpHUYecKHe (GUTYpbl Ha HEIMHOBAHHOM M KJIETYATON
OyMare ¢ MOMOIIBIO ITUPKYJIIS U INHEHKU.

Haxoauth AMWMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOILIBIO JIMHEHKH,
CTPOUTDH OTPE3KH 3aJaHHOU JITTMHBI, CTPOUTH OKPYKHOCTH 33JJaHHOTO panyca.



Hcnonp30BaTh CBOICTBA CTOPOH U YTJIOB MPSMOYTOJbHUKA, KBaJipaTa JIJIsl UX MOCTPOCHHUS,
BBIUHCIICHUS TUTOMIAIN U TIEPUMETPa.

Brerancnsate nepuMeTp M IUIOIIAas KBaapara, MpsMOYroJbHUKa, QUTYpP, COCTABICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM yucie GUryp, n300pakE€HHBIX Ha KieT4yaTol Oymare.

[Tonb30BaThCcs OCHOBHBIMH METPUYECKUMHU €IUHHUIIAMH W3MEPEHUS [UIMHBI, TUIOUIA/IN;
BBIpaKaTh OJHU €IUHUIIBI BEJTMUUHBI Yepe3 ApyTHe.

PacnioznaBate mapasuienenwumesn, KyO, HCIIONh30BaTh TEPMHUHOJIOTHIO: BEpIIWHA, pedpo,
IpaHb, U3MEPCHHUSI, HAXOUTh H3MEPCHUS MapauIelieune1a, Kyoa.

Breruncnsate 00b€M KyOa, mapajuiesienunena Mo 3aJaHHbIM H3MEPEHHSIM, MOJIb30BAThCA
eANHHUIIAMU U3MEpPEHUs 00bhEMa.

PemaTte HecllOKHBIE 33aa4d HA M3MEPEHHE T€OMETPHUYECKHX BEIMYHUH B MPAKTHUYECKUX
CUTyaIusX.

K xoniy oOyuyeHuss B 6 kJjacce OOydYarOMMICS MOJYYUT CICAYIOMNAE MPEIMETHBIE
pe3yJIbTaThI:

Yucia 1 BBIYUCICHUA

3HaTh ¥ IOHUMATh TEPMUHBI, CBA3AHHBIC C PA3IMYHBIMHU BUIAMHU YHCENI U CIIOCOOAMU UX
3aIMKCH, TIEPEXOIUTD (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMKMCH YUCTIA K JPYTOM.

CpaBHUBaTh M yHOPSAOYMBATH LI€NbIe 4YKCTA, OOBIKHOBEHHBICE W JECATUYHBIE IPOOH,
CpaBHHBATh YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

BrImonHATh, coderass YCTHBIC W THCHMCHHBIC NMPUEMBI, apU(PMETHUYCCKHE JCUCTBUS C
HaTYpaJIbHBIMM U IEJIbIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JAPOOSMH,
MOJIO’KUTETHHBIMU M OTPULIATEIHHBIMU YHCIAMHU.

BorancnsaTh 3HaYeHUS YUCITOBBIX BEIPAKEHUH, BBITIOIHATH IPUKHUIKY U OLICHKY pe3yJibTaTa
BBIYMCIICHUM, BBITIOJHATE TPEOOPa30BaHUs YHUCIOBBIX BBIPAKEHU Ha OCHOBE CBOMCTB
apupMeTUIECKUX JEeHCTBUM.

COOTHOCHUTH TOYKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIUIUM €W YHUCIOM U
n300paxaTh YUCIIa TOUKAMH Ha KOOPAMHATHOM MPSAMOii, HAXOUTh MOIYJIb YHCIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJIBHON CUCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOUKHU.

OKpyYTJIATH EJbIC YUCIIa U ISCATUIHBIC IPOOH, HAXOAUTh TPHOIMKESHUS YHCEIT.

YucnoBble U 0yKBeHHbIE BHIPAKEHHUS

[Tonnmate U ynoTpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alHCHIO CTETEHU YHCIa, HAXOAUTH
KBaJIpaT U KyO YMCIIa, BEIYUCIIATH 3HAUCHHUS YHCIOBBIX BRIPAKCHHIA, COJIEPIKAIIIX CTETICHH.

[Tonp30BaThCs IPU3HAKAMU JIETUMOCTH, PACKJIAAbIBaTh HATypajbHbIC YHCJIA HAa MPOCTHIC
MHO>KUTEIH.

[Tonb30BaThCs MacITA0OM, COCTABIISATH IPOMOPIIUU ¥ OTHOLIICHHUSI.

Hcnonb3oBath OyKBHI i1 0003HAUEHUS YUCEIT MIPH 3alMCU MATEMATHUYECKUX BBIPAKCHUH,
COCTaBIISATh OYKBCHHBIC BBIPAXKCHUS M (OPMYJIIbI, HAXOAUTh 3HAYCHUS OYKBCHHBIX BBIPAKCHHI,
OCYUIECTBIISAE HEOOXOIMMBIE MTOICTAHOBKU U MpeoOpa3zoBaHUsl.

HaxoauTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA.

Pelnenune TekcTOBBIX 32124

Pemrate MHOTOIIIarOBBIE TEKCTOBBIC 3a1a4U apU(PMETUUECKIUM CIIOCOOOM.

Pemarp 3amaum, cBsi3aHHBIE C OTHOIICHHEM, MPOMOPIUOHAIBLHOCTBIO BEJIWYHH,
MPOLIEHTaMH, PeIlaTh TPU OCHOBHBIE 33/1a4M HA JPOOU U IPOIECHTHI.

Pemiates 3amauu, conepikaiiyue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBI: CKOPOCTh, BpEMS,
paccrosiHue, IIeHa, KOJIUYECTBO, CTOMMOCTB, TPOM3BOJAUTEIBHOCTH, BpeMs, OOBEM paboTHI,



UCHIONB3Ysl apudMeTHdyeckue JIeCTBUs, OLIEHKY, TPUKUIKY, I[0JIb30BAThCA E€AMHULIAMU
M3MEPEHUS COOTBETCTBYIOIINUX BEJIUYHH.

CoctaBnsaTh OyKBEHHbIE BBIPAXKEHHUS IO YCIOBHUIO 3aIauu.

N3Biekath WHPOpPMAIUIO, TPEICTABICHHYIO B TA0JMIAX, HA JTUHCHHOHN, CTONOYATON WIIH
KpyTrOBOM JAMarpaMMax, MHTEpPIPETUPOBATH IMPEACTABICHHBIE JaHHBIE, UCIIOJIb30BAaTh JIAHHbBIC
P PELLIEHUH 3a/1a4.

[IpencraBnsaTh HHPOPMAIUIO C IIOMOIIBIO TAOJIHUII, JIMHEHHOW U CTOIOYATON JUarpamm.

Harasiinas reomerpus

[TpuBoaUTH TpUMEpPHI OOBEKTOB OKPYI)KAIOUIETO MHpa, UMEIMUX (HopMy H3yUEHHBIX
TEOMETPHUECKHUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEpHl PaBHBIX M CUMMETPUYHBIX
buryp.

N300paxkaTh ¢ NOMOIIbIO IUPKYJS, JHMHEWKH, TpPaHCIOPTHpAa HA HEJIMHOBAHHOM W
KJeT4aToi Oymare u3ydeHHble IIJIOCKHE TreoMeTpuueckue (Urypsl W KOHPUTYpalUH,
CUMMETpPUYHBIE QUTYPBHL.

[lonmp30BaTbcs  TE€OMETPUUECKUMHU  MOHSATHAMHU:  PABEHCTBO  (UTYp, CHUMMETpPHA,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYI0 C CHMMETPHUEN: OCb CUMMETPHH, LICHTP CUMMETPHHU.

HaxonuTp BenWYMHBI YIJIOB M3MEPEHHWEM C MOMOUIBIO TPAHCIOPTUPA, CTPOUTH YIJIBI
3a/IaHHOM  BEJIMYMHBI, TOJIb30BaThCS IMpPH PEIICHUH 3a7ad TIpajyCHOM MeEpoil YIJOB,
pacrio3HaBaTh Ha YepTekKax OCTPBIN, IPSIMOM, pa3BEPHYTHIN U TYIOU YTIIbL.

BpruncnaTe 1nuHY JIOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, II0Jb30BATHCS E€AMHULAMU
W3MEPEHHUS ITIMHBI, BBIPAXaTh OJTHUA €UHULIBI U3MEPEHUS JUIMHBI YEPE3 APYyTHE.

Haxoauts, ncnomnp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSTHUS: MKy ABYMSI TOUKaMH, OT
TOYKH 0 NIPSIMOM, JUIMHY IIyTH HA KBaJPAaTHOU CETKE.

Boruncnare miomaab QUryp, COCTaBIEHHBIX M3 MPSIMOYTOJIBHUKOB, MCIIOJIb30BATh
pa3OmeHne Ha MPSMOYTOJBHHUKH, HAa pPaBHbIC (UTYpHI, ITOCTPAMBAHUE 1O TNPSMOYTOJBHHUKA,
MOJIB30BAaTbCA OCHOBHBIMM E€IMHULIAMHM H3MEPEHUS IUIOLIAJH, BBIPAXAThb OJHU €IUHMIIBI
M3MEPEHHUs IUIOIIAIN Yepe3 ApyrHe.

PacrioznaBaTh Ha MOAENSAX U M300pAXKCHHSIX MUPAMUIY, KOHYC, IWIHHIP, HCIIOIH30BAThH
TEPMHHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOl OyMare mpsMOYTOJIbHBIN MapajuieIenume].

Boruncnate 00bEM IpSIMOYTOJIBHOTO Mapajuiesenunena, Kyoa, moab30BaThCsl OCHOBHBIMH
€IMHUIIAMU U3MEPEHUs 00bEMa;

Pemate HecnoXkHbIE 33/1a4M Ha HAXO0XKJACHUE T€OMETPUYECKHUX BEJIIMUMH B IIPAKTHYECKHUX
CUTyalusX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
MPOrpamMmMbl

Harypanbnbie uncna. JleiicTBus ¢
HaTypaJbHBIMH YHUCIIAMHU

Harnsannas reomerpus. JIunun Ha
IJIOCKOCTH

OOBIKHOBEHHBIE APOOH

Harmsnaas reomerpusi. MHOrOyroJIbHUKH

Hecaruunblie qpodu

Harnsiaaas reomerpust. Tena u purypsl B
MIPOCTPAHCTBE

[ToBTOpEeHME U 00001IEHNE

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuyecTBO 4acoB

Bcero

43

12

48

10

38

10

170

KonTpoJbHbIe
padoThI

12

IIpakTHYeckue
padoThI

JIEKTPOHHBIE
(un¢posbie)
o0pa3oBaTejibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7t4131ce
Bbubnuoreka [JOK
https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
https://m.edsoo.ru/7t4131ce
bubmuoreka [JOK
https://m.edsoo.ru/7f4131ce
bubmmoreka [JOK
https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
https://m.edsoo.ru/7t4131ce




6 KJIACC

HaumenoBaHue pa3ie/ioB U TeM

Ne i/m

NPOrpamMMblI

1 Harypanbnblie uncia

) Harnsannas reomerpus. [psmeie Ha
IJIOCKOCTH

3 Hpobu

4 Harnsgnas reomerpusi. Cummerpust

5 Bripaxkenus ¢ OykBamu

6 Harnsannas reomerpusi. @urypsl Ha
IUIOCKOCTH

7 ITonoxxurenbHbIE U OTPULIATEIbHBIE
qyucna

8 IIpencraBneHne qaHHBIX

9 Harnsgnas reomerpusi. urypsi B
IIPOCTPAHCTBE

10 [ToBTOpeHme, 06001IeHNE,

cucreéMaTu3anusa

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoandyecTBO 4acoB

Beero padoThI
30 1
7
32 3
6
6
14 1
40 3
6
9
20 2
170 10

KonTpoJibHbIe

IIpakTHYecKkue

padoTshI

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl

bu6nuoreka [JOK
https://m.edsoo.ru/7t414736
bubmoreka [JOK
https://m.edsoo.ru/7f414736
but6mmoreka [{OK
https://m.edsoo.ru/7t414736
bubnuoreka [JOK
https://m.edsoo.ru/7t414736
bubmmorexa [JOK
https://m.edsoo.ru/7f414736
but6mmoreka [JOK
https://m.edsoo.ru/7t414736
bubnuoreka [JOK
https://m.edsoo.ru/7t414736
bubmmorexa [JOK
https://m.edsoo.ru/7f414736
bubmuoreka [JOK
https://m.edsoo.ru/7t414736
bubnuoreka [JOK
https://m.edsoo.ru/7t414736




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

S KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5
1.6

2.1

2.2

23

24

2.5

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

Uucna v BBIYUCTICHUS

[lornMaTh W TPaBUIBHO YHOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C
HATYpaJbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU
CpaBHUBaTh U YIOPSAJOYMBATH HATypajbHbIE YWCIIA, CPAaBHHUBATH B
MNPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE JPOOH, IeCATUYHBIE IPOOH
CooTHOCUTH TOYKY Ha KOOpAMHATHOW (YMCIOBOH) NpPSAMOH C
COOTBETCTBYIOIIIMM €M 4YMCIOM M H300pa)xkaTh HaTypasibHble 4YHCIa
TOYKAMU Ha KOOPAMHATHOU (UHCIIOBOM) MPSIMOi

BreimonusaTe apudmernyeckue ACMCTBUS ¢ HATYpPaJIbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMH B MIPOCTEHIIINX CITydastX

BrInonHATE IPOBEPKY, MPUKUIKY PE3yIbTaTa BEIUUCICHUN

OKpyIJsTh HaTYpajibHbIE YKCTA

Pemntenue TekcTOBBIX 3a1a4

Pemath TekcTOBBIE 337241 apUPMETHIECKIM CIIOCOOOM U C TIOMOIIIBIO
OpraHU30BaHHOTI'O KOHEYHOTO Mepedopa BceX BOZMOXKHBIX BAPHAHTOB
Pemate  3amauu, copepikamiue — 3aBUCUMOCTH,  CBSI3BIBAIOIINE
BEJIMYUHBI: CKOPOCTh, BpEMS, pacCTOSHUE, IIeHa, KOJIUYECTBO,
CTOMMOCTh

Hcnonp3oBaTh KpaTKUE 3alKCH, CXEMbI, TAOJUIIBI, 0003HAYEHUS TIPU
pEIlIeHnH 3a1a4

[Tonb30BaTbCcs OCHOBHBIMU EIUHUIIAMH HM3MEPEHHsI: II€HBI, MAcChl,
paccTosIHUS, BpEMEHHU, CKOPOCTH, BBIPAKATh OJTHU €UHUIIBI BETUYUHBI
qyepes apyrue

W3Bnekars, aHAJIU3UPOBATh, OLICHUBATH uHpOopMaIHIo,

NpeICTaBJICHHYI0 B Tabmuile, Ha  CTONOYATOM  JMarpaMme,



3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

6 KJIACC

Kon

MPOBEPSIEMOr0

HHTCPIIPCTUPOBATL NPCACTABICHHBIC JAaHHBIC, MCIIOJB30BATH HAHHLIC

IIPY PEILICHNN 3a]a4
Harnsnnas reomerpus

ITons30BaThCS rCOMCTPUYCCKUMHU  TMOHATHUAMMU: TOYKa, IIpdamaid,

OTpPE30K, JIy4, YT0Jl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT'

[TpuBoANTE TpHUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpA, HMEIOIIUX

(dbopMy U3yUEHHBIX TEOMETPHUECKUX QUTYD

Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBSI3AHHYIO C yIJIaMU: BEpUIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMHU: YTOJI, BEPIINHA, CTOPOHA, JUATOHAIIb;

C OKPY’KHOCTBIO: PainycC, TUaMETp, LICHTP

N300paxkaTh U3y4eHHbIE T€OMETpUYECKHe (PUTyphl HA HEIIMHOBAHHOU

Y KJIeTYaTOW Oymare ¢ moMOIIbIO ITUPKYJIS ¥ IMHEUKH

HaXO[[I/ITI) AJIWHBL  OTPE3KOB HCIMOCPCACTBCHHBIM H3MCPCHUCM C
IIOMOIIBIO HHHeﬁKH, CTPOUTH OTPE3KU SaﬂaHHOﬁ AJINHBI; CTPOUTH

OKpPYKHOCTb 33JJaHHOTO pajnyca

Hcnons30BaTh CBOMCTBA CTOPOH M YIVIOB NMPSAMOYIOJbHUKA, KBaJapaTa

AJIL UX TIOCTPOCHU S, BBIMUCIICHUS TUIOIIAAN U IICPUMCETpPa

BeramcisTe nepuMeTp U IIIoMmaab KBaapaTa, IpsSMOyTroibHUKa, Guryp,
COCTaBJIICHHBIX W3 NPSAMOYTOJbHHKOB, B TOM u4ucie ¢Guryp,
N300paXEHHBIX HA KJIeTYaTON Oymare

[Tonp30BaThcs OCHOBHBIMH METPHYECKHMH CIMHHUIAMH H3MEPEHHUS
JUIMHBI, TUTOIA/IN; BBIPAXKaTh OJHU €AWHUIIBI BEIMYUHBI Yepe3 ApyTHue
Pacrnio3HaBaTh mapanienenures, Ky0, HCIOJIb30BaTh TEPMHHOJIOTHUIO:
BepuIMHa, peOpo, TpaHb, W3MEPEHHS; HAXOOUTh  HM3MEPEHHS
napajJiesienunena, Kyoa

Berumcnsate 00béM  KyOa, mapajulenenunena 1o 3aJaHHBIM
M3MEPEHUSIM, MTOJIb30BAThCS SAMHUIIAMH U3MEPEHUsT 00bEMa

Pemrate HecnoXHBIE 331a4M Ha W3MEPEHUE TEOMETPUUYECKUX BEIWYHH

B IPAKTUYCCKUX CUTyallUAX

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus



pe3yJabTara
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2.1

2.2

23

24

2.5

Yucna ¥ BEIYUCICHUS

3HaThb U TMOHUMATh TEPMHUHBI, CBA3aHHBIE C PA3IUYHBIMU BUIAMHU
YHUCeJl U croco0aMu MX 3aIUCH, NMEPEXOANUTD (€CIU 3TO BO3MOXKHO) OT

OJIHOM (hOpPMBI 3aIIMCH YHCIA K JPYTOi

CpaBHI/IBaTI) U yInopsaaoduBaTb OCJbIC YHCIIA, OOBIKHOBEHHBIE W

JACCATUYHBIC I[pOGI/I, CpaBHHUBATH YHCJIa OJHOT'O U pa3HbIX 3HAKOB

BeimonHATe,  CcoueTas  YCTHBIE M IIHCBMEHHBIE  NPUEMBI,
apupMeTHYECKUe ACUCTBUS C HATYPaJbHBIMH M IIEJBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU [JPOOSMH, IOJOKUTEIbHBIMU U
OTPULATEIILHBIMU YUCIIAMH

BbIYMCIATE 3HaYEHUS YUCIOBBIX BBIPAKCHHUM, BBIIIOJIHATE IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUMCJICHUN, BBINOJIHATH MpeoOpa3oBaHUs
YHUCIOBBIX BBIPAKEHHMM HAa OCHOBE CBOWCTB apu(METHYECKUX
nenucTBUN

OkpyrniaTh LEdble 4YHChIa W JIeCATHYHBIE JpoOM, HaXOIHUTh
NpUOJIMKEHUS YHUCeIT

CooTHOCHUTB TOUKY Ha KOOPAMHATHOM NPSAMOM C COOTBETCTBYIOIIUM €1
YHCIOM M M300paXkaTh 4YMCIA TOYKAMH Ha KOOPIMHATHOM MpPSIMOM,
HaxOJUTh MOAYJIb YUCIIA

CoOTHOCUTH TOYKYy B MPSAMOYIOJIBHOW CHUCTEME KOOPAHMHAT C
KOOPAWHATAMH ITON TOUKHU

OxkpyryiaTh  Ledble 4YHMCcIa W JIeCATHYHBbIE JpoOM, HaXOIUTh
NpUOIMKEHNS YU CEN

YucoBeie 1 OyKBEHHBIE BRIPAKCHUS

[ToHumaThs ¥ ynoTpedasTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCBIO0 CTEIEHU
YyHhClla, HAXOAWTh KBaJpaT W KyO0 uMclIa, BBIYUCIATH 3HAUYEHUS
YUCJIOBBIX BBIPAKEHUMN, CONECPKALINX CTEIICHU

ITonp30BaTbcs NMpU3HAKAMM JEIUMOCTH, PACKJIAIbIBaTh HATypPAJIbHBIE
qucila Ha MPOCTHIE MHOXKUTEIN

[Tonp3oBaThest MacITabOM, COCTABIIATH MPOMIOPIIUH U OTHOLICHHUS
Hcnonb3oBate OyKBBI Ui OOO3HAYEHHs YHCEN TPU  3alHCH
MaTeMaTHYECKUX BBIPAKEHUH, COCTABIATh OYKBEHHBIC BBIPAKEHUS U
(bopMyIIbl, HAXOAUTh 3HAUE€HUS! OyKBEHHBIX BbIPAXKEHUH

HaxoauTs HEN3BECTHBIN KOMIIOHEHT PaBEHCTBA

Pentenue TekcTOBBIX 3a1a4



3.1

3.2

3.3

3.4

3.5

3.6

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Pemarn MHOI'omaroBbI€ TCKCTOBBIC 3aJa4u apI/I(I)MeTI/I‘-IGCKI/IM

CII0CO00OM

Pemarp 3amauun, CBA3aHHBIE C OTHOIICHHEM, MPOIMOPLHUOHAIBHOCTHIO
BEJIMYMH, NMPOILIEHTaMH, pellaTh TPU OCHOBHBIE 3aJaud Ha ApoOou U

MPOLEHTHI

Pemare 3amaum, coxep)Kamue — 3aBUCUMOCTH,  CBSI3BIBAIOIIUE
BEJIMYUHBI: CKOpPOCTb, BpEMs, pACCTOSHHE, ILEHY, KOJIMYECTBO,
CTOMMOCTb, NIPOU3BOIUTEIBLHOCTh, BpeMs, 00bEM pabOThI, UCTIONb3Ys
apupMeTHYeCKre JEeMCTBUS, OLEHKY, MPHUKUAKY; IOJIb30BATHCS

eIMHULIAMU U3MEPEHHSI COOTBETCTBYIOLINX BETUYHUH
CocTaBnaTh OyKBEHHBIE BbIPaXEHHS 110 YCIOBHIO 3a7a4n

W3Bnekats nHPOpMAIIUIO, IPEICTABICHHYIO B TaOIUIIAX, HA JIMHEHHOM,
cTonbuaTod  WJIM  KPYroBOoM  jJMarpaMMmax, HHTEpPIIPETHPOBATH

NpeACTaBICHHBIC JAHHBIC, UCITIOJIB30BATh JAHHBIC IIPHU PCIICHUU 3a/1a4

[IpeacraBnsaTe wHGOpPMAIMIO € TOMOIIBIO TAOJHIl, JTUHEHHOU U

CTOJI0YATON JUarpamm
Harnsnnas reomerpus

[TpuBoauTh mpUMEpbl OOBEKTOB OKPYXKAIOLIETO MHUpPA, HMEIOIINX
($hopMy H3YYEHHBIX T€OMETPUUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX 1 CHMMETPHUYHBIX (QUTYP

N300paxaTh € MOMOIIBIO LUPKYJS, JIUHEMKH, TpaHCIOpTHpa Ha
HEIMHOBAaHHOW W KJIeT4aTod  Oymare M3yueHHbIE  IIJIOCKUE

reoMeTpuueckre GUrypsl U KOHPUTypaIuu, CAMMETPUIHbBIE (PUTYPHI

ITonp30BaThCs TCOMECTPUYCCKUMU TMOHATHAMU: PABCHCTBO (I)I/Il"yp,
CUMMCTPHUA, HUCIIOJIB30BaTh TEPMHHOJIOTUIO, CBA3aHHYIO C

CUMMETpHUEH: OCh CHMMETPHUH, LIEHTP CHMMETPHH

HaxonuTs BeNMYMHBI yITIOB U3MEPEHUEM C IMOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YTJbl 3aJaHHOM BEJIMYMHBI, IOJIB30BAThCA IIPU PELICHUH
3a/1a4 rpagyCHOM MEPOU YIJIOB, PaCIO3HABATh HA YEPTEkKaxX OCTPBIM,
MIPSIMOM, pa3BEPHYTHIN U TYIION YTJIbI

BeluvcnaTe  [UIMHY ~— JIOMAaHOM,  INEPUMETP  MHOIOYTI'OJIbHUKA,
MIOJIb30BAaTbC  €IMHULAMH HW3MEPEHMs [UIMHBI, BBIPAXKaTb OJHU

€AVHULBI U3MEPEHUS JJINHBI Yepes3 IpyTrue

Haxoautb, ucnomb3ys 4epTExHbIe HHCTPYMEHTBI, PACCTOSIHUS: MEXIY
JIBYMsSI TOYKaMH, OT TOYKH IO MPSMOM, JUIMHY IMyTH Ha KBaJApaTHOU

CCTKC

Breraucnars iomanb (I)I/Il“yp, COCTAaBJICHHBIX U3 MNPAMOYTOJIBHUKOB,



4.8

4.9

4.10

4.11

UCTIOJIb30BaTh pa3OMeHHE Ha MPSMOYTOJILHUKH, Ha paBHBIC (QUTYpHI,
JOCTpauBaHUE N0 TNPSIMOYIOJIbHHMKA, II0Jb30BATbCS OCHOBHBIMU
CAVMHULAMU HM3MEPEHUs IUIOIIAAM, BBIpaXaTb OOHU  EIUHULBI

MU3MEPEHMSI IUIOIIAIH YePE3 APyrue

Pacro3naBate Ha MOAENAX W M300pKEHUAX MHUpaMUIY, KOHYC,
WIMHAP, HCIOJIB30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBaHUE, pa3BEPTKa

N300pakaTh Ha KJI€TYaTOM OyMare mpsMOYTOJIbHBIHN Mapasuienenune
Bbruucnare  00bEM  MPSAMOYTOJIBHOTO — Mapajiesienunena, Kyoa,
MOJIb30BAThCSl OCHOBHBIMM €JMHULIAMH U3MEpEeHUs: 00bEMa

Pemarp HecnoxHble 3aaud  Ha HAXO0XAECHHE T'€OMETPUYECKHX

BCJIMYHH B ITPAKTUYCCKUX CUTYALUAX



IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

S KJIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS
Harypaibnble ynciia v HyJb
HatypansHoe uuncno. Pan narypanbhbeix uuncen. Yucnmo 0. M3obpakenue

HaTypaJIbHBIX YMCEJ TOUKAMH Ha KOOPAUHATHOM (YUCIIOBON) TIPSIMOM

[To3unmonnass cucrema cuucieHusa. Pumckas Hymepamus. [lecaruunas

cucTrémMa CHHUCJICHUA

CpaBHEHHE HaTypaJIbHBIX YHUCEJ, CPABHEHUE HATYpaJIbHBIX YUCEN C HYJIEM.

OxpyrieHue HaTypalbHbIX YUCEI

CJ'IO)KGHI/IG, BBIYUTAHNUEC, YMHOKCHUC U JCJICHUC HATYPAJIIbHBIX YUCCII. CBOICTBO
HyJsi TIpU CIIO)KEHWM, CBOWCTBA HYJs W EAWHUIBI TPU  yYMHOXKCHHH.
[lepemecTuTennbHOE ¥ COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS W

YMHOKCHUA, paCPCACIIUTCIbHOC CBOMCTBO (3aKOH) YMHOKCHUA

Hcnonws3oBanne 6y1(B JJIA 0003HaUYEHMS HEU3BECTHOIO KOMIIOHEHTA U 3aIHCH

CBOWCTB apu(METUYECKUX JACHCTBHIA

I[eJII/ITeJII/I U KpaTHBIC 4YHCJA, PA3JIOKCHHUC Ha MHOXUTCIIN. HpOCTBIe )41
coctaBHble uucna. [lpuznaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c

OCTaTKOM

Crenenp C HaTypajbHBIM IIOKa3aTeJeM. 3allCh YHUCJIAa B BHUIE CYMMBI

paspsAHBIX ClaraeMbIxX

UucnoBoe BbIpakeHHE. BpluncieHne 3HAYEHWI YHCIOBBIX BBIPAXKCHUH,
MOPSAJOK BBINOJHEHHA JeHCcTBUM. [cronb3oBaHME TMIpU  BBIYUCIICHUSAX
MEPEMECTUTEIBHOIO U COYETAaTEIbHOI'O CBOMICTB (3aKOHOB) CIIOKEHUS U

YMHOKCHUA, paClIpCaACIUTCIbHOT'O CBOICTBa YMHOKCHU A

Hpobu

[IpencraBiaenne o napobu Kak Crmocode 3amMch YacTH  BEITUYUHBI.
OObikHOBEHHBIE poOu. [IpaBuibHBIE U HENpaBWIbHBIE Opodu. CMmeniaHHas
Ipo0b, TIPEACTABICHHE CMEIIAaHHOW NMpoOU B BHUAEC HEMPABUIHLHOW NpoOH H
BBIJICTICHUE [EJ0M YacTH YHUCla U3 HempaBWiIbHOU apobu. M3o0pakeHue

npo0ei ToukaMu Ha YMCIIOBOM MPSIMOMA



2.2

23

24

2.5

3.1

3.2

33

34
3.5

4.1

4.2
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OcnoBHoe cBoiicTBO apobu. Cokpamenue npobei. IlpuBenenue apobu k

HOBOMY 3HaMeHatento. CpaBHEHHE IpoOeit

CnosxeHue v BblUMTaHUE ApoOel. YMHOXKEHHUE U JIeJIeHUE OpoOeil, B3auMHO-

O6paTHLIe ,I[pO6I/I. HaxoxneHue yacTu [eJIoro U IeJIOTO 10 €ro 4acTH

Hecartuunas 3amuck apobeit. IlpencraBienue necsITUYHON ApoOuM B BHIE
O0OBIKHOBEHHOU. M300paxeHune NeCATUYHBIX IpoOeil TOYKaMu Ha YHUCIOBOU
npsiMoil. CpaBHEHHE IECATHUHBIX IpoOei

Apudmernueckue JEUCTBUS C JECATUYHBIMH  JpoOsmu. OKpyTiIeHHE
JECSTHYHBIX ApoOei

Pemenue TekcToBBIX 3a1a4

Pemenne TekcTOBBIX 3a7a4 apuMETHIESCKIM CIIOCOO0OM

Pemenne normueckux 3amgad. Pemienue 3amad mepeGOpoM BceX BO3MOMKHBIX
BapuaHTOB. Vcrionbp30BaHue MPU PEIICHUN 3a/1a4 TAOJIHI] U CXEM

Pemenne 3amau, coaepikamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEITUYHHBI:
CKOpPOCTb, BpEMsl, pacCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTh. EIMHMIIBI
M3MEpPEHUS: MacChl, 00bEMA, IIEHBI, PACCTOSIHUS, BPEMEHHU, CKOpOCTH. CBS3h
MEXIy €IMHULIAMHU U3MEPEHUS KKI0M BETUUHHBI

Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH

[IpencraBneHune JaHHBIX B BUAE TAOJIUL, CTOIOYATHIX TUArpaMM

Harnsannas reometpus

Harnsinasie npeacraBienus o ¢purypax Ha INIOCKOCTH: TOYKa, MPsiMast, OTPE30K,
Jqy4, Yroj, JIOMaHasi, MHOTOYTOJIbHUK, OKpPYXHOCTb, Kpyr. Yrou. Ilpsmoi,
OCTpBIH, TYIION U pa3BEPHYTHINA yTJIbI

JlnmHa oTpeska, METpUUECKUE SANMHUIIBI TUHBL. [[rMHa JTOMaHOU, IepuMeTp
MHOIOyrojibHuKa. W3mepeHne © TOCTPOEHHE YIVIOB C  IMOMOUIBIO
TpaHCIIOpTHUpa

Harnsmaele mpencraBieHus O (QUIrypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
MPsIMOYTOJIBHUK, KBAJPaT, TPEYTOJIBHUK; O paBeHCTBE (hUTYp

N3obpaxkenue ¢uryp, B ToM uucie Ha kierdatoi Oymare. I[loctpoenme
KOHpUrypanuii M3 dYacTedl MpsMOil, OKPY>KHOCTH Ha HEJIWHOBAHHOW H
kieryaToi  Oymare. lcmomp3oBaHME  CBOMCTB  CTOPOH H  YIJIOB
MpSIMOYTOJIbHUKA, KBaJpaTa

[lnomanes mnpsSIMOYroJbHUKA W  MHOTOYTOJBHUKOB, COCTABJIICHHBIX U3

MPsIMOYTOJIBHUKOB, B TOM 4Hcie QUryp, M300pakEHHBIX Ha KIIETYaTON
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Oymare. EquHUIIBI H3MEpEHUs TUTOIAIN

HarnsaHbie npencTaBiieHus: 0 MPOCTPAHCTBEHHBIX (DUTypax: MPSMOYTOIbHBIH
napajuiesienunen, Ky0, MHOTOTpaHHUKH. M300pakeHWEe  MPOCTEHIIMX
MHOTOTpaHHHKOB. Pa3BépTku kyba u mapamienenuneaa. Co3nanue Mopaenei
MHOTOTPaHHUKOB (M3 Oymaru, TMPOBOJOKH, TUIACTWIMHA H JPYTUX

MaTEepHUaoB)

OO0BEM MNpsMOYTOJBHOIO Mapajulenenunena, kyba. EnuHunbsl usmepenus

00BEéMa

IIpoBepsiemMblii 3JIEeMEHT COJEePKAHUS

Harypanbnble yncna

ApudmeTndeckre ACUCTBHS C MHOTO3HAYHBIMU HATYyPaTbHBIMH YHCIAMH.
UucnoBble BBIpAXKEHUS, TOPSAOK JCHCTBUN, HCMOIB30BAaHUE CKOOOK.
Hcnonb3oBaHue NP BBIYUCICHUSIX MEPEMECTUTEIBHOIO U COYETATEIBHOTO
CBOWMCTB CJOXKEHUS W YMHOXEHHUS, paClpeIeIUTEeIbHOr0 CBOMCTBA

YMHOKEHUS
OxpyriieHre HaTypajJbHbIX YHCEI

I[eJ'II/ITeJ'II/I N KpPATHBIC YHUCJIa, HanOOIBIINHN O6H.IPII>1 JACINTCIIb 1 HAMMCHBIICC

oOuiee kpatHoe. [leTMMOCTh CyMMBI U TPOU3BEIEHUS

Jlenenue ¢ ocTaTKOM

Hpobu

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHUE IpOoOeCi.
CpaBHEHHE U YIIOPSIIOYMBAHUE TpOOei

Pemenue 3amad Ha HaXOXKJIE€HUE YACTH OT LIEJIOTO U IIEJIOTO MO €r0 YacTH.
JpoOHoe 4MCII0 KaK pe3ynbTaT JeIeHUs

[IpencraBieHne necATUYHOW Jpodu B BUAE OOBIKHOBEHHOH ApoOu u
BO3MOYKHOCTb NPEICTABICHUS OOBIKHOBEHHOM ApO0OH B BHJIE NECATHUHON
Jecsatuunble OpoOM M MeTpuyeckas cuctemMa Mep. ApupMeTHUecKHe
JNEHUCTBUS U YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU U JCCSITUYHBIMU
JIpOOsSIMHU

OtHomrenue. J[leneHue B JaHHOM OTHOIIEHHMH. Macmrtad, Hpomopuus.

[IpumeneHnue nponopuuii Npyu peuIeHuH 3a1a4
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[TonsiTue nponenTa. Boruucienue npoueHTa OT BEJIMYMHBI U BEJIMYUHBI IO €€
MpoLEeHTY. BeIpaskeHue nporeHToB AecITHUHBIMU Ipo0simu. Pemienue 3amgau

Ha INPOLCHTHI. BI:Ipa)KCHI/IC OTHOIICHHA BCJIIMYUH B IMTPOLCHTAX
ITonmoxutenbHbIC U OTpULATCIIbHBIC YNCIIa

[TonoxurensHble M OTpULaTeNnbHble yuciaa. Llenblie uncna. Moayns uucna,
reoMeTpHuecKasl MHTepHpeTanus Moayis uucia. M3oOpakeHue uucen Ha

KOOpAMHATHOH npsiMoii. UnciaoBble mpoMexyTki. CpaBHEHHE Yncell

ApudmeTrnueckue JEHCTBUS C TMOJOXHUTEIbHBIMU M  OTPHULATEIbHBIMU

qucjiaMu

[IpsimoyrosipHast cucTeMa KOOpJAMHAT Ha IUIocKocTH. KoopauHaTsl TOUKM Ha
IJIOCKOCTH, abOciucca u opauHata. I[locTpoenme Touek u  ¢uryp Ha

KOOPAMHATHOW INTIOCKOCTH
byKBeHHBIE BbIpaKEHUS

[Ipumenenne OykB 1 3aMUCH  MaTeMaTHYECKHUX  BBIpAXEHUH U
npeuiokeHnit.  CBoHcTBa  apuMeTHYeCKHX  JeHCTBHA.  byKBeHHBIE
BBIPQXKEHUS M YMCIIOBBIE TMOJCTAaHOBKH. ByKBEHHBIE PaBEHCTBA, HAXOXICHUE
HEU3BECTHOTO KOMIIOHEHTA

®opmyiel, GOpMyNIBI MEPUMETpa W IUIOMIAAM TPSMOYTOJBHUKA, KBaJIpara,
o0Bpéma mapannenenunena u Kkyoa

Pemennie TekCcTOBBIX 3a7a4

Pemenre TekCTOBBIX 337124 apuPMETHIECKUM CITOCOOOM

Pemenue noruueckux 3amad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX
BapHUaHTOB

Pemenne 3amau, coaep)Kamux 3aBUCHMOCTH, CBS3BIBAIOIINX BEIWYUHBIL:
CKOpPOCTb,  BpEMs,  paccTOsiHUE, II€Ha, KOJMYECTBO,  CTOUMOCTb,
MIPOU3BOUTENLHOCTD, BpeMs, 00bEM paboThl. EMUHUIBI U3MEpEHUs: MACCHI,
CTOMMOCTH, PAcCTOSIHUS, BPEMEHH, CKOpocTU. CBs3b MeXAy eAUHHULIaMU
M3MEPEHUS KaXK10M BETUIMHBI

Pemenne 3amay, CBSI3aHHBIX C OTHOIIEHUEM, MPOMOPIHOHATBHOCTHIO
BEJIMYMH, IPOLEHTAMM; PEIIEHNE OCHOBHBIX 3a]1a4 Ha ApOoOU U MPOIIEHTHI
OueHka M TPUKUAKA, OKpyrjieHue pesyibrara. CocraBieHne OYKBEHHBIX
BBIPKEHUH 10 YCIOBUIO 33Ja4H.

[IpencraBineHne MaHHBIX C MOMOIIBIO Tabmui W auarpamm. Cronduartbie

JauarpaMmsl. UTeHne KpyroBeIX JUarpaMm
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Harnsnnas reomerpus

Touka, mpsMas, OTpe30K, Jy4, Vyrojd, JiOMaHasi, MHOTOYTOJbHUK,

YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT'

Bzanmuoe PAacCIoJIOKCHHUE [OBYX IPSAMBIX Ha IIJIOCKOCTH, HapalJICIbHBIC

npsMble, IEPIEHIUKYJISIPHBIC IPSIMbIE

W3mepeHue paccTOSHUM: MEXIy JAByMsl TOYKaMH, OT TOYKH IO TPSIMOH,

JUIMHA MapllIpyTa Ha KBaJpaTHOM ceTke
M3mepenne 1 MoCTpOEHUE YTIIOB € IOMOLIbIO TPAHCIOPTUPA

Bunbl TpeyroabHUKOB: OCTPOYTOJIBHBIM, MPSAMOYTOJIbHBIM, TYIOYIOJbHBIM,

pPaBHOOEAPECHHBIN, PABHOCTOPOHHUI

YerslpéxyronbHuK. [IpsAMOYrogpHHK, KBaApaT: HCIOJIB30BAaHUE CBOMCTB

CTOPOH, YTJIOB, JuaroHaneu

N300pakeHre TeoMeTpuyecKuX (Uryp Ha HEIMHOBAaHHOM Oymare c
UCIIOJIb30BAaHUEM  LUPKYJs,  JIMHEWKH,  YrOJbHUKA,  TPaHCIOPTHUPA.

[Toctpoenus Ha kIeTuaToit Oymare
IIepumeTp MHOrOyTrOJIbHHUKA

[Tonsitue momanan GUrypsl, eAMHUALIBI U3MepeHus momaau. [Ipubnmxénnoe

U3MEpEeHue oAU (GUryp, B TOM YHCJIe Ha KBAPaTHOM ceTke
[TpubnmxE€HHOE M3MEPEHUE UIMHBI OKPY>KHOCTH, IIJIOLIA I KpyTa

CummMmerpusi:  LeHTpajbHas, oceBas U 3epkanbHad. IlocTtpoenue

CUMMETPUYHBIX QUTYD

Harnsnasie MIpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX burypax:
napajenenunes, Kyo, npusma, nupamua, KOHyC, LWIMHAP, Map u cdepa.
N300paxeHnne  mpocTpaHCTBEHHbIX  ¢uryp.  Ilpumepsl  pa3Béprok
MHOIOTPaHHMKOB,  IUIMHApa U KoHyca.  Co3maHue — Mojenen
NPOCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpOBOJIOKH, IUIACTHIMHA U JIPYTHX

MaTEepUasoB)

[Tonstne 00BEMa, enuHUIBl U3MepeHHs 00bEMa. OO0BEM HPSIMOYTOIBHOTO

napajuiesenumnena, kyoa
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