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MNOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIMH LIETIMU O0yUEHHUS] MaTEMaTUKE B 5—6 Kiaccax sIBJISIOTCS:

e TMpPOJOJKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHATUI
(uucno, BeTMYMHA, TeoMeTpuueckas ¢urypa), 00eCIedrBaIOLINX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro OOpa30BaHUsA
oOydJarommxcs;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaronmxcs,
MO3HABATEJIbHOM aKTUBHOCTHU, HMCCIIEJOBATEIbCKUX YMEHHW, MHTEpeca K
U3YYEHUIO0 MAaTEMATUKH;

e IOJIBEJICHUE OOYYarOMIMXCS HA JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKN U OKPYKAIOIIETO MUPA;

e (opmupoBaHue QYHKINOHAIBHON MaTeMaTHUYECKON rPaMOTHOCTH: YMEHHUS
pacno3HaBaTb MAaT€MAaTHYECKHME OOBEKThI B pPEANbHBIX JKU3HEHHBIX
CUTYyallUsIX, NMPUMEHATh OCBOCHHBIE YMEHHUS MJi PEUIECHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATDH MTOIYYEHHBIE PE3yIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE NIPAKTUYECKON CUTYaLIHH.

OCHOBHBIE JIMHHUH COAEpKaHUSA Kypca MaremMaTthuku B S5-60 Kiaccax —
apu(pMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE Pa3BUBAIOTCS MapaJlIeNIbHO, KaXxaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAKTE M B3aUMOJEHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATETbHONW CTATUCTUKH.

N3yyenue apumMeTnueckoro mMaTepralia HaUMHAETCS CO CUCTEMAaTU3alUUd U
pa3BUTHs 3HAHUW O HATypaJbHBIX YMCIIaX, MOJYYEHHBIX HA YPOBHE HAYaJIbHOTO
obmiero oOpa3oBanus. [Ipu 3TOM coBepILIEHCTBOBaHUE BHIUNCIUTEIbHON TEXHUKU U
(GopMHUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaeTrcs ¢ pPa3BUTHUEM
BBIUMCIIUTENLHON KYJIbTYphl, B YUaCTHOCTU C OOY4YEHHMEM MPOCTEHIINM MHpuéMam
NPUKUJIKA U OLIEHKU PE3yJbTATOB BBhIUMCICHUH. M3ydeHue HaTypallbHbIX YHCEll
npojoikaeTcs B 6 Kilacce 3HAKOMCTBOM C HayaldbHBIMH TMOHATHUSIMH TEOPUU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpOOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUH IpoOei, KOrjaa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMU, MOHATUAMH TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IPOOECH, 4TO
1EeJIecO00pa3HO C TOYKHM 3PEHHs JOTMKM M3JI0KEHHUS YHMCIOBOW JIMHUM, KOrna
npaBuiia IEUCTBUMN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMU
QITOPUTMAMHU BBITIOJHEHHUS IEUCTBUI C OOBIKHOBEHHBIMU IPOOSIMHU. 3HAKOMCTBO C
JECATUYHBIMU IPOOSIMHU PACIIMPUT BO3MOKHOCTHU 11 IOHUMAHUS 00y4arOIUMUCS
MPUKJIAJHOTO PUMEHEHHSI HOBOM 3aIMCH NPU U3YUYEHUH JAPYTUX NPEIMETOB U MPU



IIPAKTUYECKOM HCNOJIb30BaHuK. K 6 Kiaccy OTHECEH BTOPOW 3Tall B M3YyYEHUH
npo0Oeil, TIne MNPOUCXOAUT COBEPIICHCTBOBAHHE HABBIKOB CPABHEHMSI U
npeoOpa3oBaHusl JpoOel, OCBOECHHME HOBBIX BBIYUCIUTENBHBIX aJTOPUTMOB,
OTTAYMBAHWE TEXHUKHU BBIYMCICHWW, B TOM YHUCJIE 3HAYCHUU BBIPAKECHUM,
cCoJlepKallluX M OOBIKHOBEHHBIE, W JIECSITHYHBIE NPOOH, YCTAaHOBJICHHE CBSI3Ed
MEX/1y HUMH, pacCMOTpEHUE NpUEMOB pellIeHuUs 3a/1a4 Ha Apoou. B Hauane 6 kitacca
IIPOUCXONUT 3HAKOMCTBO C IIOHATHEM IIPOLICHTA.

Oco0eHHOCTBIO H3yUEHUS MOJIOKUTEIBHBIX M OTPUIIATEIILHBIX YUCEIT ABIIACTCS
TO, YTO OHHM TaKXKE€ MOTYT pacCMaTpuBaTbCid B HECKOJBKO 3TamoB. B 6 kiacce B
Hayasie u3ydeHus: TemMbl «l10JI0)KUTENbHBIE U OTPULATENIBHBIE YHCIIA» BBIAEISAETCS
noarema «lLlensle yucia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHUILATEIBHBIMHU
YUCJIAMH M JACUCTBUSMU C TOJOXHUTEIBHBIMU U OTPULATEIIBHBIMU YHUCIaMHU
IIPOUCXOJNUT HA OCHOBE COJIEPKATEIBHOIO MOIXO0AA. JTO MO3BOJSAET HA TOCTYITHOM
YPOBHE TIO3HAKOMHUTH OOYy4YaIOIIMXCA MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWIAMH 3HAKOB IIPU BBINOJIHEHUHU
apumernyeckux aedcTBuil. M3ydeHue palMoHalIbHBIX YHCE] Ha 3TOM He
3aKOHYMTCSI, a OYJEeT MPOJOJIKEHO B Kypce aiareopsl 7 Kiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax MCHOJIb3YIOTCS
apupmeTnyeckue npuémsl pemieHust. [Ipu orpaboTKe BEIYUCIUTENBHBIX HABBIKOB B
5—-6 kjaccax paccMaTpHUBAIOTCS TEKCTOBbIE 33J1a4yMl CIEAYIOUINX BUAOB: 33JlauM Ha
JIBUKEHHE, Ha YacTH, Ha IMOKYNKH, Ha padoTy M MPOU3BOJAUTEIBHOCTh, Ha
MPOLIEHTHI, HA OTHOLIEHHUA U Tipornopiu. OOyJaroumecss 3HaKOMATCS ¢ TpUéMamMu
pelieHuss 3ajad 1epedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh cC
uH(popmaluen, NpeacTaBIeHHON B (hopMe TaOIUIL] WIIA JUATPAMM.

B  nmporpamme yuebHoro kypca «MaremaTtuka»  NpPEAyCMOTPEHO
(dbopMupOBaHUE MPONEACBTUUECKUX alreOpandyeckux NpeiacTaBieHUd. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBHCUMOCTH OT MAT€MaTHYEeCKOr0 KOHTEKCTa
BBOJUTCS MOCTENEHHO. ByKBEHHas CHMBOJIMKA IIUPOKO HCHOJB3YETCA MPEkKIe
BCErO JIJIS1 3aMCH OOIIMX YTBEPKIACHUM U TpesioxKeHui, GopMyJl, B YACTHOCTH AJIst
BBIYHCIICHHS] TEOMETPUUYECKUX BEJINYUH, B KAYECTBE «3aMECTUTENS» YNCIA.

B nporpamme ydeOHoro kypca «MartemaTtuka» NpeACTaBle€HA HarjsiaHas
reoMeTpus, HaIpaBJeHHAas HA  pa3BUTHE o0pa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOT'O BOOOPaXKEHHUSI, N300pA3UTENBHBIX YMEHUNA. DTO BayKHBIN 3Tl
B M3YyYEHUHU T€OMETPHH, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIIHO-ITPAKTUYECKOM
YpOBHE, OIUPAETCs Ha HarJisigHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJIb  OTBOJAUTCS  MPAKTHUYECKOW  JIEATEBbHOCTH, OIbBITY, O3KCIHEPUMEHTY,
MozenupoBaHuio. OOydaronecs 3HaKOMATCSI ¢ TE€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B TMPOCTPAHCTBE, C MX MPOCTEUIIMMU KOHPUTYpalUsSIMHU, ydaTcs
nu300paxkaTb MX HAa HEJIMHOBAHHOM M KIeT4aTtoil Oymare, paccMaTpHBAIOT HX



MPOCTEUIIINE CBOWCTBA. B mpoliecce uM3ydyeHHWs HArjJagHOW TE€OMETPUU 3HAHU,
IOJlyYE€HHblE OOY4YaIOIIMMHUCA Ha YPOBHE HayaJbHOTO OO0IIero o0Opa3oBaHus,
CUCTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

CornacHo yyeOHOMY IJIaHy B 5—6 Kiaccax H3y4yaeTcss MHTErPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOpBIM BKIIOYaeT apuMeTudecKkuil maTtepuan u
HaIJSAHYI0O TEOMETPUI0, a TaKXKe IPOIEAEBTUUECKHE CBEACHHUS U3 anreOpsl,
AJIEMEHTBI JIOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

Ha u3yuenune yudeOHOro kypca «Maremarukay otBoautca 340 yacoB: B 5
kiacce — 170 yacoB (5 yacoB B HeJielo), B 6 kitacce — 170 yacoB (5 4acoB B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble 4nciia 1 HYJIb

HatypaneHoe uwncno. Psn Hatypambnbix uucen. Yucno 0. M3oOpaxeHue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3urmonHas cucrteMa cuucieHus. Pumckas Hymepanusi Kak HOpUMED
HETMO3UIMOHHON CUCTEMBI CUUCTIEHUA. [JecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAJIbHBIX YUCE C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTrieHue HaTypaIbHbIX YHCEIL.

Clio’)keHue HaTypajJbHbIX YMCEN, CBOMCTBO HYJIS MPU CIIOKECHUU. Bbrrunranue
KaK JeicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHE HAaTypaJIbHBIX YHCENl, CBOMCTBA
HYJIA U €IMHUIIBI TPU YMHOXKEHHHU. JleieHne Kak IeicTBre, 00paTHOE YMHOKEHHUIO.
KomnoneHnTsl  JelcTBUM, CBA3b Mexnay Humu. lIpoBepka pe3ynbTaTa
apupmMeTHiecKoro naeucTBusa. llepemecTuTenbHOE M COYETATEIbHOE CBOWCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OyKB Jj1si 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jenmurenn MU KpaTHbIE 4WCla, pas3loKeHWe Ha MHOoxutenu. [IpocTteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelIeM. 3aluCh 4YUCIa B BUJE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHWE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUH,
MOPSAOK  BBIMIOJIHEHUsT  JelcTBUil.  Mcnonb30oBaHWE TPU  BBIUMCIEHHSIX
MEPEMECTUTENIBHOTO W COYETAaTEJIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienre o JpodbW Kak crocoOe 3amucu  YacTH  BEJTUYUHBI.
OObikHOBEHHBIE poOu. [IpaBunbHbIE U HENMpaBUiIbHBIE IpoOu. CMelianHas 1poob,
MIPEICTABIICHUE CMENIAHHOW NpoOU B BHJIC HEMPABWILHOW TPOOW U BBIICTICHUE
11EJI0M YacTH YKCJIa U3 HempaBWIbHOU Jpodu. M3o0pakenne npobOel ToukaMu Ha
YUCJI0BOM npsiMoit. OcHOBHOE CBOMCTBO Jipobdu. CokparnieHue apooeit. [Ipuenenue
JIpoOu K HOBOMY 3HaMeHaTes0. CpaBHEHHE IpoOeii.

CnoxeHve W BbIYMTaHUE JIpoOeil. YMHOKEHUE U JIeJICHHE ApoOei, B3auMHO
obOpatHble Apodu. HaxoxkaeHne 4acTu 1ea0ro U IeI0ro 0 €ro YacTH.

Hecsatuunas 3anuchk apoOeit. [lpencraBieHue aecsATUYHOW ApoOW B BUJC
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMHh Ha YHCIOBOMN
npsiMoid. CpaBHEHHE JIECITUYHBIX APOOEH.



Apudmernueckue AEHUCTBUA C JACCATHUHBIMU JipoOsamu. OKkpyrieHue
JECATUYHBIX APOOECH.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amauy  apudmernyeckuM crmocoOom. Perienue
Jorudeckux 3amad. Pemenue 3amad mepeOOpoM BCEX BO3MOXKHBIX BAapHUAHTOB.
Hcnonb3oBanue npu perieHuu 3aad TaOIuI] U CXEM.

Pewmienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYHHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHME, LIE€HA, KOJIMYECTBO, CTOMMOCTb. EnuHuIbI
U3MEPEHHUS: MacChl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXIY
eAMHUIIAMU U3MEPEHUS KaKI0M BEIMYMHBI.

Pemienrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienne TaHHBIX B BUJI€ TaOJIHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsmas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. Yrou. IIpsmon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METPUUECKUE €IMHUIIBI JIUHBI. [[TMHa TOMaHOM, EpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsinaele npeacTtaBieHUss O (Urypax Ha IUIOCKOCTU: MHOTOYTOJIbHHK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdatour Oymare. Iloctpoenue
KOH(Urypauuii u3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYaTON
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomans DPAMOYTrOJbHUKA W  MHOTOYTOJBHUKOB, COCTAaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, N300paKEHHBIX HA KJIET4aTON Oymare.
EnuHuibl uamMepeHus miomaim.

HarnsinHele nmpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: NPSIMOYTOIbHBIM
TapajvieIenuIie, KYyO, MHOTOTPaHHUKHU. N3o0paxenue  MpoCTEHIINX
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U IPYTUX MATEPUAJIOB).

OO0BEM mnpsMOYroJpHOTO Napauienenunena, kyba. Eaununbl usmepenus
o0BEMa.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YucrnoBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHUE  CKOOOK.
Hcnonp30BaHne Npy BBIYUCICHUAX IIEPEMECTUTEIBLHOIO U COYETATEIBHOTO CBOMCTB
CJIOKEHUS U YMHOXKEHUS, PACIPEIETUTEIBHOIO CBOMCTBA YMHOXEHMS. OKpyTieHue
HATypaJIbHBIX YUCEIL.



Jenutenu u KpaTHbIE yuciaa, HAUOOJIBIIUNA OOIIMNA JAENUTENh U HAaUMEHbLIEe
oO1ree kpaTHoe. [lenMMocTbh CyMMBI U pou3BeieHusl. [{ereHne ¢ 0CTaTKOM.

Apoou

OOBIKHOBEHHAs1 JIPOOb, OCHOBHOE CBOWCTBO IPOOH, COKpAIICHHE APOOCH.
CpaBHeHHE U ynopsiaourMBaHue ApoOeil. Pemenue 3a1a4 Ha HAXOXKIAECHUE YaCTH OT
1EeJI0oro M IeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBienue necITUHUHON JpOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
npecTaBiICHUs OOBIKHOBEHHON POOU B BHUJIE ECATUYHOM. JlecATUUHbBIE TpoOH U
METpUYECKask CUCTeMa Mep. AprUpMETHUECKHUE ACHUCTBHS U YUCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMH H JIECATUYHBIMH IPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. Macmtadb, Hponopuus.
IIprMeHneHue IponopLnii IPYU PELICHNUHN 3a1a4.

[lonaTHe npoueHTa. BeruncieHrne nponeHTa OT BEIUYUHBI M BEJIMYHHBI 110 €€
NPOLEHTY. BbIpakeHHe MpPOLEHTOB JECATUYHBIMH ApoOsiMu. Pemienue 3amay Ha
IIPOLICHTHI. BeIpakeHne OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIC M OTPULATEIbHbBIC YHCJIA

[TonoxuTenbHble U OTpULATENbHbIE yucna. Llensie yucma. Moayns 4ucia,
reOMETpUYECKasl HWHTepHperauus Moayis uyucia. M3o0paxkeHue uwucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. (CpaBHEHHME  YHCEIL.
ApudpmeTnueckue JeHCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

IIpssMoyrosibHas cucremMa KOOpAMHAT Ha IIOCKOCTH. KoopamHaTel TOYKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u GuUryp Ha KOOpJIAMHATHON
IIJIOCKOCTH.

BykBeHHBbIEe BbIpaKEeHUS

[Tpumenenue OyKB JIJis 3aITUCU MaTEeMAaTUYECKHUX BBIPAKEHUH U MPEIJIOKECHUH.
CpoiicTBa apudmeTnueckux JercTBUN. ByKkBeHHBIE BBIpAKEHUS U YHCIOBBIC
MIOJACTAaHOBKU. DYyKBEHHBIE PAaBEHCTBA, HAXOXKJICHUE HEWU3BECTHOIO KOMITOHEHTA.
®opMmyiibl, (HOpMyYITBI TEPUMETPA U TIJIOLIAAN MPAMOYTOJIbHUKA, KBaJparTa, 00bEmMa
napajiesnienunena u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudMeTHueckuMm  crmocoboM. Pemenue
JIOTUYECKUX 3a1a4. Pemienne 3a1au nepedoOpoM BceX BO3MOKHBIX BApUAHTOB.

Pewienne 3amad, coxepamux 3aBUCHUMOCTH, CBSI3bIBAIOIIMX BEJIMYHHBL:
CKOPOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTB,
IPOU3BOAUTENLHOCTh, BpeMs, 00bEM paOoThl. ENWHUIBI H3MepeHus:: Macchl,
CTOMMOCTH, PACCTOSIHUSI, BDEMEHH, CKOPOCTHU. CBA3b MEXAY €AMHULIAMH U3MEPEHUS
KaK10M BEJIMYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMOPIHUOHAIBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIlIeHNEe OCHOBHBIX 3a7a4 Ha IPOOH U MPOLICHTHI.



OneHka M IpUKUAKA, OKpyrjieHue pesynbrara. CocTaBieHHME OyKBEHHBIX
BBIPAKEHUH T10 YCIIOBUIO 3a/1a4U.

[TpencraBieHne AaHHBIX C MOMOIIBIO TaOmul W auarpamMM. CrtonOuaTeie
JarpaMMbl: YTEHUE U MOCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harnsanas reomerpusi

Harnsiguele npencraBieHuss O (GUIypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTONIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnonoxkeHue ABYX MPSAMBIX Ha IJIOCKOCTH, MapajlieibHbIe
npsiMble, MEPIEHIUKYISIPHbIE MpsiMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMsS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJpaTHOM CETKE.

W3MmepeHre W MOCTPOEHUE YIVIOB C IIOMOINBIO TpaHcHopTupa. Buuel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeThIpEXYTOJIBHUK, IIPUMEPBI
4eTBIPEXYTOJIBHUKOB. [IpsIMOYroJIbHUK, KBaipaT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3o0paxeHue reoMeTpuuecKkux (Uryp Ha HEIMHOBAHHOU
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJs, JHUHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoOroyroipHuka. IloHsTue momanu ¢QuUrypel, €IUHULBI
u3Mepenus wionanu. [IpubnmxkEnnoe n3mepenue miomaau Guryp, B TOM 4ucie Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe W3MepeHue IIUHBI OKPYXKHOCTH, IUIOIIAIU
KpyTa.

CummeTpusd: LIeHTpasabHasi, OceBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

HarnsigHble npeactaBiaeHus 0 NPOCTPAHCTBEHHBIX (PUTYypax: MapaljiesenuIie],
KyO, Tpu3Ma, NOHpaMHla, KOHYC, HWIMHAp, Imap u cdepa. M3obpaxeHue
POCTPaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LWJIMHIApPA U
koHyca. Co3nanue Mozelied mpOCTpaHCTBEHHBIX (uryp (U3 Oymaru, mpOBOJIOKH,
IUTACTWIMHA U JPYTHX MAaTE€pPUAJIOB).

[Tonsitue o0BEMA, emuHUILI H3MepeHUs: 00béMa. OO0BEM NPSIMOYTOJIBLHOTO
napajuienenumnena, Kyoa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«MareMaTuka» XapaKTepU3yIOTCs:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTHYECKOM WIKOJbI, K MCIOJIb30BAaHUIO ITUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajlad, PELICHUM, PaCCYKIECHUM, YMEHHUIO BHUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW Hayku Kak cQepbl YelIoBeueCcKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATEIBCKOM
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryasipHas duzndeckas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA IPUMEHECHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/ibl, TIIAHUPOBAHMSI IOCTYITKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI ISl OKPYKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECCKUX TTPOOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh WUJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
Kjaccu(ukanmy, OCHOBaHUA MJid OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIC, €IMHUYHbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpEUMs. B (aKTaxX, J[aHHBIX, HAOJIIOJCHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEPXKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh AaPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHuss y4eOHOM 3amayn (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELICHUs, BBIOUpAaTh Haubojee MOAXOMAUIMN C ydé€ToMm
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH, (UKCUPYIOUIUE MPOTUBOPEUHE, MpolIemMy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOKHOE pAa3BUTHE IMPOIECCa, a TaKKE BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOWpATh (GOpMy TMpeACTaBICHUS HWHPOPMANMA U HWIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEeIICHUS
3a/1a4ui, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

B XOJIe 0OCYKJIEHUSI 3a/1aBaTh BOMPOCHI M0 CYHIECTBY OOCYKaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pelleHus1, COTIOCTABIISITh CBOU CYXKIACHHS C CY>KICHUSIMU JPYTUX yUACTHUKOB
nuanora, oOHapy»UBaTh pa3iu4yve U CXOJICTBO MO3UIUN, B KOPPEKTHOU
dbopme GpopMyIIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

MPEJICTaBISITh PE3YNIbTAThI PEIICHUS 3aJa41, IKCIIEPUMEHTA, HCCIIEA0BaHNU,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMaT BHICTYIUICHUS C yUETOM 3a/1a4
NPE3eHTALUU U 0COOCHHOCTEN ayIUTOPHUH;

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHAHONW ¥ WHIUBUIyaIbHOU
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATH 1[€1b COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacrnpeaeniarb BUIbl padOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOACH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOU JEHCTBUS C JAPYTUMH YIEHAMU KOMAaH]IbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIajJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHS C YYETOM HMMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUM 33/1a4H,
BHOCHTH KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH MOCTABJICHHOM LIEJIHA U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHIKCHHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K koniy oOyueHus B S5 kiacce oOyYarOUIMICS TOJNYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

[ToHnMAaTh ¥ MPaBWIIBHO YIIOTPEOIATH TEPMUHBI, CBSI3aHHBIC C HATYPaTbHBIMHU
YUCIIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU JPOOSIMHU.

CpaBHUBaTh H YHOPANOYMBATH HATYpajbHbIC YKCIA, CPaBHUBAaTh B
MPOCTEUIUX CITydasiX OOBIKHOBEHHbIE JPOOH, IeCATUYHBIE IPOOU.

CooTHOCUTH  TOYKY Ha  KOOPJAMHATHOM  (YMCIOBOM) TpsIMOM  C
COOTBETCTBYIOIIMM €W YHCJIOM M M300pa)kaTh HATypaJibHbIC YKMCJIA TOYKAMU Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BoimonuaTe  apudmerndeckue ACUCTBUS C HATypajdbHBIMH UYHCIAMHU, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIITUX CITydasiX.

BrINoOMHATE NPOBEPKY, MPUKUIKY PE3YyJIbTaTa BEIYUCICHUI.

OKpyIJISITE HATYpAJIbHBIE YHUCIIA.

PemieHne TeKCTOBBIX 33124

Pemate TekcToBBIE 3a7auM apu(METUYECKUM CIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOT'O KOHEYHOTO 1nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amauum, coaepKamme 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIMYMHBI:
CKOpPOCTb, BPEMSI, pACCTOSIHUE, LIEHA, KOJTUYECTBO, CTOUMOCTb.

Hcrnonb30BaTh KpaTKUE 3aUCH, CXEMbI, TAOJTUIIbI, 0003HAYEHUS MIPU PEIICHUH
3a1ad.

[lonp30BaThCs OCHOBHBIMU  €AWMHUIIAMH  W3MEPEHUSA: I1IEHbI, Macchl,
pacCTOsIHUSI, BPEMEHHU, CKOPOCTH, BBIpaXKaTh OJHU EAUHUIIBI BEJIUYUHBI uepes
JpyTHe.

W3BrnekaTh, aHAIU3UPOBATH, OIICHUBATh MH(POPMAIIMIO, MPEACTABICHHYIO B
TabHIle, Ha CTOJIOYATON TuarpaMMe, HHTEPIIPETUPOBATH IPEICTABIICHHbIE JaHHBIE,
MCIIOJIB30BaTh JaHHBIE TIPU PEIICHUU 3a]1a4.

Harasinnas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMH MOHITUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
yTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, HMEIOIUX (Gopmy
M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YrilaMH: BEpIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO:
paauyc, TMameTp, LEHTP.

N3o0paxkath H3y4Ye€HHBIE TE€OMETpPUYECKHE (PUTYphl HAa HEJIMHOBAHHOU W
KJIETYaTOM Oymare ¢ MOMOIIbIO UPKYJIS U TUHEUKH.



HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IMOMOIIBIO
JMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW IUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
panuyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHUKA, KBaJgpaTa JUIsl UX
ITOCTPOEHMS, BEIYMCIIEHUS ILIOIIAAN U IIEPUMETPA.

Boluncnate mepuMerp W IUIOWIAAL KBajapaTa, NpsIMOYTOJIbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJIbHUKOB, B TOM 4Hcie (puryp, n3oOpakEéHHBIX Ha
KJIeT4aTol Oymare.

[Tonp30BaThCA OCHOBHBIMM METPUYECKHMHU €IWUHULIAMUA WU3MEPEHUS IJINHBI,
IJIOIA/IA; BBIPAKATH OJTHHA €IMHUIIBI BEJIMYMHBI YEpE3 IPYTHE.

Pacno3naBate mapasuienenumnen, KyO, HCIOIb30BaThb TEPMHUHOJIOTHIO:
BepIIMHA, pedpo, I'paHb, U3MEPEHHUS, HAXOJUTh H3MEPEHUs MapalijiesIeIuIe/a,
KyoOa.

Boruncnate 00b€M KyOa, mapajuienenunena Mo 3aJaHHbBIM H3MEPEHUSM,
M0JIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMa.

Pemate HECHOXHBIE 3aa4yd HA W3MEPEHHE TI'E€OMETPUYECKUX BEIIUYHMH B
MPAKTUYECKUX CUTYaAlUsIX.

K xoHiy oOyuenuss B 6 kJjacce oOydYaromMiicsi TMOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

3HaTh U NMOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU YHCEI U
croco0amMu UX 3aMMuCcH, NEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJHOU (POpMBI 3amucu
YHUCIIa K JPYTOu.

CpaBHUBaTh M yHOPSAJIOYMBATH 1IEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BoImoniHATh, coYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMEeTHUECKHe
JIEUCTBUS C HATYPAIBHBIMU U IIEIBIMU YUCJIaMH, OOBIKHOBEHHBIMU U JECATUYHBIMU
IPpOOSMHU, TTOJIOKUTEIBHBIMUA U OTPULIATETbHBIMU YHCIIAMHU.

BbluncnaTh 3Ha4€HUS YUCTOBBIX BEIPAXKEHUH, BHIIOJIHATh TPUKUIKY U OLIEHKY
pe3ysbTaTa BRIUMCIECHUH, BBITIONHATH MPEe0Opa30BaHMs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JEHCTBUN.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOM € COOTBETCTBYIOIIUM €M
YUCJIOM M HM300pakaTh 4YMClIa TOYKAMH HA KOOPAMHATHOW NPSIMOM, HAXOIUTh
MOJyJIb YUCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOpAMHATaAMU
ATOU TOYKH.

OKpyrasTh LEeNble Yucia W JECATUYHBbIE IpPOOU, HAXOIUTh MPUOJIMKEHUS
quced.

YucoBbie 1 OyKBEHHbIE BHIPAKEHUSA



[Tonnmath U ynoTpeOIATh TEPMUHBI, CBSI3aHHBIE C 3aIIMCBIO CTEIIEHU YUCIA,
HaXOAWTh KBaJApaT M KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUH,
COJIEpKaIlUX CTEIICHHU.

[lonp30BaThCA MPU3HAKAMU JEIUMOCTH, PACKIA[AbIBATh HATYypAJIbHBIC YHUCIA
Ha MIPOCTBIE MHOKUTEIIH.

[Tonp30BaThcs MacmITaboM, COCTABIISATh IPOIOPLUU U OTHOLIEHMUS.

Hcnonp3oBaTh OyKBbI U1 0003HAYEHUS YHUCEN IIPU 3allUCU MaTEMaTUYECKUX
BBIPQXEHH, COCTABIATH OyKBEHHBIC BBIPAKEHUS U (DOPMYJIbI, HAXOAUTh 3HAYCHUS
OYKBEHHBIX  BBIPDOKECHHI, OCYIIECTBISAA HEOOXOAUMBIE  IOJCTAHOBKH U
npeoOpa3oBaHusI.

HaxoInuTh HEN3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemieHne TeKCTOBBIX 33124

Pemiath MHOTOIIATOBBIE TEKCTOBBIC 3aa4K apU(PMETUUECKUM CIIOCOOOM.

Pemrars 3a1aun, CBA3aHHBIE C OTHOLLIEHUEM, TPONIOPLIHOHAIIBHOCTHIO BEJIMYVH,
IPOLEHTaMHU, PellaTh TPU OCHOBHBIE 33/1a4d Ha JPOOH U MPOLIEHTHI.

Pemarte 3amaum, copeprKalmue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IIPOU3BOJAMUTEIILHOCTh, BpeMs, OO0BEM pabOThl, HCHOJIB3Yd apuPMETHUECKUE
NEUCTBUS,  OLIEHKY, MPUKHIKY, II0JIb30BaTbCs  €AMHUIAMU  M3MEpPEHUs
COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBnaTh OYKBEHHbIE BBIPAXKEHUSI 110 YCIOBUIO 3a/1a4U.

N3Bnekats uHbOpMaLNIO, MNPEACTABICHHYIO B Ta0iuIax, Ha JHUHEHHOM,
CTOJIOYATOM WM KpPYroBOM JuarpamMmax, HHTEpPIPETUPOBATH MPE/ICTABICHHBIE
JaHHBIE, UCIIOJIb30BaTh JAHHBIE IPU PEIICHUY 33/1a4.

[IpencraBnsaTh HHGOPMAIIMIO C TIOMOIIBIO TAOIHII, JIMHEWHONW U CTOI0YATOM
JUarpaMM.

Harasinnas reomerpust

[IpuBoaUTH NpPUMEPHI OOBEKTOB OKPYXKAIOLIETO0 MHpa, UMEKUMX (QopMy
U3YYEHHBIX T€OMETPUYECKHUX IJIOCKMX WU TMPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPHUUYHBIX (QUTYD.

N300paxkath ¢ TOMOIIBIO IUPKYJIS, JIMHEHKHA, TpPaHCIOpTHpa Ha
HEJIMHOBAHHOM U KJIeT4aToi Oymare u3y4eHHbIe MII0CKUE TeOMETpUUYECKHe (PUTypbI
U KOH(UTypalui, CHMMETPUYHbIE (DUTYPBI.

[Tonb30BaThCs TEOMETPUUECKUMU MTOHSATHSAMU: PAaBEHCTBO (DUTYP, CHMMETpPHS,
UCIT0JIB30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEN: OCh CHMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTpe BETMYMHBI YTIIOB U3BMEPEHUEM C IOMOILBIO TPAHCTIOPTUPA, CTPOUTH
YIUIBI 32JaHHOM BEJIMYMHBI, IIOJIb30BATHCS IIPU PELICHUH 3a7a4 I'pagyCHON MEpOU
YTJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, IPSAMOM, Pa3BEPHYTHIA U TYIION YTJIBI.



BeluncnaTh JIMHY JOMAaHOM, MNEPUMETP MHOTOYTOJbHUKA, IOJb30BATHCS
€AUHULIAMHU U3MEPEHUS JJTUHBI, BBIPAXKATh OJHHU €IUHUILIBI U3BMEPEHUS JJIMHBI YEPE3
JpyTue.

Haxonute, ncronb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEKY IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, UTMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnates  miaom@aas  GUryp, COCTaBIEHHBIX M3 MPSMOYTOJIbHHKOB,
UCITI0JIb30BaTh pa30MeHNE HA MPSMOYTOJIbHUKH, HA paBHbIE (DUTYPHI, TOCTpaUBaHHUE
710 TIPSIMOYTOJIbHUKA, TIOJIb30BATHCS OCHOBHBIMU €TUHULIAMU U3MEPEHHUS ILIOIAIH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUTOIIAIN YEPE3 IPYTHUE.

Pacno3naBaTh Ha MOJENSIX U M300paXKEHUAX MUPAMHUAY, KOHYC, LHIUHP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aToOi Oymare nNpsMOYTOJIbHBIN Mapajiesenumnes.

Boruucnsats 00bEM IpsIMOYTOJIBHOTO Napalljiesienuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMA;

PemaTte HecHOXKHBIE 3aaud HA HAXO0XKJIECHHUE I€OMETPUYECKHUX BEIUYHMH B
IIPaKTUYECKUX CUTYaLMSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakruyeckue (upp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Harypanbnble uncina. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkrkHoBeHHbIC APOGH 48 L https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
4 Harnsanas reomerpusi. MHOrOyrojibHUKA 10 1 https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
> JlecaTurrbIe Apodu 38 L https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosTopenne 1 obodmenHe 10 2 https://m.edsoo.ru/7f4131ce
OBHIEE KOJIMYECTBO YACOB I10
. 170 5 4

I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
! HarypanbHeie ancia 30 . https://m.edso0.ru/7f414736
2 Harnsgnas reomerpust. [IpsiMbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [{OK
3 Jlpodu 32 . ! https://m.edso0.ru/7f414736
bubmuoreka [IOK
4 Harasnnas reometpus. CHMMCTpHS 6 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
> Beipaxenns ¢ Oykeamu 6 https://m.edsoo.ru/7f414736
6 Harmsanas reomerpusi. @urypsl Ha 14 1 1 bubnnorexa [JOK
IUIOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATEIbHBIEC YUCIIA 40 1 https://m.edsoo.ru/7f414736
bubnmorexa LIOK
8 Tpencrapierye JaHHbIX 6 . https://m.edsoo.ru/7f414736
9 Harnsanas reomerpusi. @urypsl B 9 1 bu6nunorexa LIOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenue, 06001IeHNE, 20 5 bubnuoreka [JOK
cUCTeMaTHu3ausl https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 170 6 5

[MPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KJIACC
Kox .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTrara
1 Yucia ¥ BEIUUCIEHUS
[TonnmaTth W MPaBUWIBHO YMNOTPEOISITH TEPMUHBI, CBA3aHHBIC C
1.1 HAaTypaJbHBIMHU  YHUCIIAaMU, OOBIKHOBEHHBIMH U  JIECITHYHBIMU
JIpOOSMH
12 CpaBHUBaTh U YHNOPSAOYMBATH HATypajbHbIC YKCIA, CPAaBHUBATH B
' MPOCTEHIINX CITydasx OOBIKHOBEHHBIE IPOOH, IECATHIHBIE IPOOH
COOTHOCUTh TOYKY Ha KOOPJIMHATHOM (YUCIOBOM) TPSIMOM C
1.3 COOTBETCTBYIOIIMM € 4YMCIOM M HM300pa’kaTh HATypajbHBIC YHCIA
TOYKaMU Ha KOOPJAMHATHOU (YHCIIOBOM) MIPSIMOIA
14 BrinonHATh apudmMeTndecKkre ASHCTBUS ¢ HATypaIbHBIMHU YHCIAMU,
' ¢ OOBIKHOBEHHBIMU JIPOOSMHU B IPOCTEHININX CITydasx
15 BrITIOTHATE TPOBEPKY, TPUKUIKY PE3yJIbTaTa BHIYUCICHUI
1.6 OKpyrIaTh HaTypaJIbHBIC YUCTIA
2 Penrenne TeKCTOBBIX 3a7a4
Pemate TekcTOBBIE 3amauu  apuPMETUYECKUM CIIOCOOOM U ¢
2.1 MOMOIIBI0 OPTraHU30BAHHOTO KOHEYHOT'O Mepedopa BceX BO3MOKHBIX
BapUAHTOB
Pemates 3amaum, copepikamue 3aBUCHMOCTH, CBS3BIBAIOIINE
2.2 BEIIMYUHBI: CKOPOCTh, BpEMs, pPACCTOSHHE, LI€Ha, KOJIMYECTBO,
CTOMMOCTD
23 Hcnonb30BaTh KpaTKHUE 3allMCH, CXEMbI, TaOIUIbl, 0003HaYCHUS IPU
' peIIeHUH 3a1a4
[Tonp30BaThCsi OCHOBHBIMU €IMHHUIIAMHU W3MEPEHHS: IIEHBI, MacCHI,
2.4 paccTOsIHUSI, BPEMEHH, CKOPOCTH, BBIpaXaThb OJHH €IMHHIIbI
BEITMYUHBI Uyepe3 Ipyrue




2.5

3.1

H3Biekars, aHAIN3UPOBATh, OILICHUBATh uH(pOpMAIIHIO,
MPEACTaBICHHYIO B  Ta0nuIle, Ha CTOJOYaToOW jauarpamme,
WHTEPIPETUPOBATH MIPEACTABICHHbBIC JAHHBIC, UCIIOJIb30BATh IAHHbBIC

IIpu pCUICHUH 3aJ1a4
Harn;mHa;{ reoMETpHUs

ITonw30BaThCA FCOMCTPUYCCKUMHU TIOHATHAMU: TOYKA, IIpsMasd,

OTpE30K, JIy4, YroJl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

3.3

3.4

3.5

3.6

[TpuBoANTE TIpUMEPHl OOBEKTOB OKPYXKAIOWIIETO MHUPA, WMEIOIINX

dbopMy U3y4EHHBIX T€OMETPUUECKHUX (HUTYD

Hcronbs30BaTh TEPMHUHOJIOTHUIO, CBA3AHHYIO C yIJaMU: BepLIMHA
CTOPOHA; C MHOIOYrOJbHUKAMHU: YIOJ, BEpPIIMHA, CTOPOHA,
JIMaroHallb; C OKPY>KHOCTBIO: PaINyC, TUAMETP, LEHTP

N300pakaTh N3y4eHHbIE TEOMETPUYECKIE (PUTypPBI HA HETMHOBAaHHOM
U KJIETYaTO Oymare C MOMOIIbIO LUPKYIIS U JIMHEHKH

Haxonuth IIUMHBI OTPE3KOB HENOCPEICTBEHHBIM HM3MEPECHUEM C
IIOMOIIBIO JINHEWKH, CTPOUTH OTPE3KM 3aJaHHOM JUIMHBI;, CTPOUTH
OKPY>KHOCTB 3aJJaHHOI0 paaunyca

Hcmons30BaTh CBOMCTBA CTOPOH U YTJIOB IPAMOYT'OJIbHUKA, KBaZApaTa

JJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMETPaA

3.7

Bbruncnsate mepuMeTp M IIJIOWAAbL KBajapara, MNPSMOYrOJbHUKA,
¢buryp, coctaBiIeHHbIX M3 MPSIMOYTOJIbHUKOB, B TOM 4Hcie (Uryp,

n300paXEHHBIX HA KJIeT4aToil Oymare

3.8

3.9

[Tonb30BaThCcs OCHOBHBIMHU METPUYECKUMHU EIMHMIIAMHU HU3MEPEHUs
JUIMHBI, TUTOIIA/IN; BBIPAXKaTh OJHU €JMHULBI BETMUMHBI Yepe3 Jpyrue
Pacno3znaBath napauienenunen, Ky0, NCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, pedpo, TpaHb, H3MEPEHUs; HAXOAUTh H3MEPEHUs

napajuiesenumnena, kyoa

3.10

3.11

6 KIIACC

Beruucnsate  00béM  ky0Oa, mapawienenurena 1o 3aJlaHHBIM
WU3MEpEHUSM, MOIb30BAThCs SAUHUIIAME U3MEpeHUs 00bEMa

PeriaTte HeCI10KHBIC 3a4a4d Ha HU3MEPCHUC TCOMCTPUYCCKUX BCIIMINH

B IIPAKTUYCCKHUX CUTyallUuAX




Kon

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM

NpoBepPsSIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yjabTrara
1 Yucna u BBIYUCIEHUS
3HaTh W MOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUIAMU
11 YHCEJ U CIOCO0aMU UX 3alUCH, IEPEXOUTD (€CIIH 3TO BO3MOXKHO) OT
OJIHOU (DOPMBI 3aITUCH YHCIIA K IPYTOH
12 CpaBHMBaTh W YHOPSAOYMBATH IIeNbIe YHCIA, OOBIKHOBEHHBIE H
' JECSTUYHbIE TPOOH, CpaBHUBATH YKCIIA OJJHOTO U Pa3HBIX 3HAKOB
BelmonHsaTh, coueTas  YyCTHbIE W INHCbMEHHBIE  NIPHUEMBIL,
13 apudmMeTHyecKrue ACUCTBUS C HATYPATbHBIMH U IEJILIMH YUCIIAMU,
' OOBIKHOBEHHBIMH M JIECATUYHBIMU JAPOOSIMHU, TOJOXKHUTEIbHBIMUA W
OTPULIATEIILHBIMU YUCIIAMH
BbruucisTh 3HaU€HUS YUCITIOBBIX BBIPAKEHUHN, BBITIOJIHITH TPUKUIKY
14 U OLEHKY pe3yJbTaTa BBIYHUCICHHM, BBINOIHATH IpPEeoOpa3oBaHUs
' YHCIIOBBIX BBIPAXEHUII Ha OCHOBE CBOMCTB apu(MeTHYeCKuX
NEeUCTBUHI
15 OkpyrisaTh 1enble uYuciaa M JAEeCATUYHBIE JIpoOM, HaXOAUTh
' MPUOJIMKEHUST YMCeTT
COOTHOCUTH TOUKY Ha KOOPAMHATHOU MPSIMOM C COOTBETCTBYIOLIUM
1.6 eil yncioM 1 n300paxarh Yrcia TOYKaMU Ha KOOPAMHATHOM MPSAMOI,
HaXOJUTh MOAYJb YUCIIA
17 COoOTHOCUTH TOYKY B MPSMOYIOJBHOM CHCTEME KOOpJIWHAT C
' KOOPJAMHATAMHM 3TOH TOUKH
18 OkpyriaTh 1efble uuciaa M JAEeCATUYHBIE JIpoOM, HaXOAWUTh
' NPUOIKEHUS YHCeT
2 UYucnoBbie U OYKBEHHBIE BBIPAKEHUS
[Tonumath 1 ynorpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTEIICHU
2.1 Yrclia, HaXOIWUTh KBajgpaT M Ky0 4YHWCIA, BBIUUCIATH 3HAUCHUS
YHCJIOBBIX BBIPAXKEHUMU, COIEPKAIINX CTEIICHU
99 [Tonb3oBaTbCs MPU3HAKAMU IETMMOCTH, PACKIIAbIBaTh HATYPAJIbHbBIC
' YKCJIa HA IPOCTbIE MHOXKHUTEIHN
2.3 [Tonb30BaThCs MacITabOM, COCTABISATH IPOMOPIIUU M OTHOIIICHHS
Hcnons3oBaTh OyKBbI i OOO3HAUEHUS 4YHCEN TMPH 3alUCH
24 MaTeMaTHYECKUX BBIPAXKEHUI, COCTABIATh OYKBEHHBIE BBIPDAKEHUS U
(bOopMyITBI, HAXOUTH 3HAYCHUST OYKBEHHBIX BBIPAKCHUHN
2.5 Haxonutb HEM3BECTHBIN KOMIIOHEHT PABEHCTBA




3.1

3.2

Pentenue TekcTOBBIX 3amad

Pemate MHOromaroBble TEKCTOBBIE 3a/auyd  apu(PMETHUYECCKUM
crocooom

Pemate 3a1aun, CBs3aHHBIE C OTHOLIEHUEM, MPOMOPLUHUOHATBLHOCTHIO
BEJIMYUH, MPOLIEHTaMH, PEIIaTh TP OCHOBHBIC 33Jla4M Ha JAPOOH U

IMPOLCHTHL

3.3

Pemare 3agaum, copepXKallue 3aBUCUMOCTH,  CBA3BIBAIOILKE
BEIIMYUHBI: CKOPOCTb, BpEMs, pAaCCTOSAHUE, LECHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTENBLHOCTh, BpeMs, 00bEM paboThl, HCHIOIb3Ys
apu(MeTHUeCKue MACUCTBUS, OLEHKY, TNPHUKUAKY; I0JIb30BATHCA

CAMHUIaMH U3MEPCHUA COOTBETCTBYIOIINX BCIIMYUH

3.4

3.5

CocTaBisTh OyKBEHHBIC BBIPAXKCHHUS 110 YCIIOBHIO 3391
W3Bnekarh nHMOpMAIIHIO, TPEICTABICHHYIO B TaOHIIAX, HA TMHCHHOM,
cTomOuaTod WM  KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH

MpCACTaBJICHHBIC TaHHbIC, KCII0JIb30BATh JAHHBIC IIPU PCIICHHUU 3aaa4

3.6

[TpencraBisiTh WHPOPMAIUIO C IOMOIILIO TAONHII, JTUHEHHOW W

CTOJIOYATON TUarpamMmm

Harnsanas IreoOMCTpuUs

4.1

4.2

4.3

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHpa, MUMEIOLINX
(opMy H3YUYEHHBIX F€OMETPUUECKUX ITUIOCKMX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYp

H300paxaTh ¢ MOMOIIBIO HUPKYMS, JWHEHKH, TPaHCIOpTHpa Ha
HEIMHOBAaHHOM ©  KjJeT4aTod Oymare M3y4eHHbIE TIIOCKUE
reoMeTpuueckue GUrypsl 1 KOHOUTYpallui, CHAMMETPUYHBIE (PUTYPBI
[Tonp30BaThbCsi TEOMETPUUYECKUMHU TOHSATHUSMH: PaBEHCTBO (QUTYD,
CUMMETpHS;,  HCIOJb30BaTh  TEPMHHOJOTHUIO, CBSI3aHHYIO C

CHMMeTpHCﬁZ OCb CUMMCTpPHH, HCHTP CUMMCTPHUU

4.4

4.5

HaxonuTth BETWYMHBI yTI10B U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOM BEJIMYMHBI, I0JIb30BATHCSA IIPU PELICHUU
3a/1a4 IrpaJlyCHOM MEpOM YIJIOB, paCllO3HABATh HA YEPTEKAX OCTPBIH,
MIPSAMOM, pa3BEPHYTHIN U TYIION YIJIbI

Beluucnate JUIMHY — JIOMaHOM, INEPUMETP  MHOTOYTOJIBHUKA,
MIOJI30BAaTbCAd E€AMHULAMU HM3MEpPEHHs JUIMHBI, BBIpAXKaTb OJHU

CAVMHUIBI UBMCPCHUA NJIMHBI UYCPEC3 APYTUc

4.6

Haxonnuth, wucnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS:
MEXIYy ABYMS TOYKAMM, OT TOYKM JO MPSIMOW, JJIMHY IIyTH Ha

KBaJPaTHOMU CETKE




Bbruucnate miomanb GUryp, COCTaBICHHBIX U3 MPSMOYTOJbHUKOB,

UCTIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJIBHUKH, HA paBHbBIE (DUTYPBI,

4.7 JOCTpauBaHUE [0 MPsAMOYroJbHHMKA, I10JIb30BaTbC OCHOBHBIMHU
CIMHUIIAMUA UW3MEPEHUs IUIOLAAM, BbIpaXKaTb OJHU EAMHUIBI
M3MEPEHUs TUIOLIAIN Yepe3 Ipyrue
Pacnio3HaBaTh Ha MoOzENSIX M HM300paXKEHUAX NHUPAMUIY, KOHYC,

4.8 IWIMHAP, HCIOJIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TpaHb,
OCHOBAHME, pa3BEPTKA

49 N3006paxars Ha KJIET4aTOMN Oymare IPSIMOYTOJIBHBII

' napaesenumnes|

410 Bbraucnate 00bEM  IPSAMOYTOJIBHOTO —TapajuleNienunesna, Kyoa,

' H0JIb30BAaThCsl OCHOBHBIMM €AMHUIIAMH U3MEPEHUs 00bEMa

411 Pemartr HecnoXHBIC 3aa4u Ha HaXO0KXACHUC TICOMCTPHYCCKUX

BCJIMYHMH B IIPAKTUYCCKUX CUTYyaAllUAX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 HatypasibHble uncna u Hyjab
11 HarypanbHoe umcno. Psa narypanbnbix uncen. Yucno 0. M3obpaxeHue
' HaTypaJIbHbIX YMCEJl TOUKaMU Ha KOOPJAMHATHOW (UMCI0BOM) NpAMOI
19 [To3suumonHass cucrema cuucieHus. Pumckas nymepauus. [lecarnunas
' CUCTEMA CUUCIICHUS
13 CpaBHeHUE HaTypalbHBIX YUCEIl, CPABHEHUE HATypaJIbHBIX YHMCEIl C HYIEM.
' OxpyrieHue HaTypalbHbIX YUCEIl
CnoxeHue, BBIUMTAHME, YMHOXXEHME U JEJICHHE HaTypaIbHbIX YHCEIL.
14 CBOICTBO HYJIA IIPU CJIOKEHNUHU, CBOMCTBA HYJIS U €IMHUILIBI TIPU YMHOKCHHU.
' [lepemecTuTelbHOE W COYETATENHLHOE CBOMCTBA (3aKOHBI) CIIOKEHUS H
YMHOEHUS, PaCpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOMXKEHUS
L5 Hcnonb3oBanue OykB Al 0003HAUEHUS HEU3BECTHOTO KOMIIOHEHTa H
' 3aMKCy CBOMCTB apu(METHUECKUX ACHCTBUM
Jenurenn M KpaTHbIE YHCIA, Pa3oXKeHHE Ha MHouTenu. [Ipocteie u
1.6 coctaBHble uuncia. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM
17 Crenenp ¢ HaTypaJbHBIM IIOKAa3aTEJIEM. 3allUCh YHCIA B BHJE CYMMBI
' pa3psAHBIX CIaraeMblxX
UucnoBoe BbIpa)keHHE. BBIUMCIIEHHE 3HAYEHUN YHUCIIOBBIX BBIPAKECHHM,
18 MOPSJOK BBIMOJIHEHUsT JelcTBUN. lcnonp30BaHME NPU  BBIYUCIIEHUSAX
' MEPEMECTUTENBHOIO U COYETATENbHOIO CBOWCTB (3aKOHOB) CIIOXKEHHS U
YMHOXEHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBaenne o JpoOu Kak croco0e 3amucd  YacTH  BEIMYHUHBI.
OO6bikHOBEHHBIE 1poOu. [IpaBunbHbIe U HEeNpaBUiIbHBIE ApoOu. CMelaHHas
2.1 IpoOb, TpeCcTaBIeHNE CMEIIaHHOW APOOU B BHJIE HEMPABUIBHON podu U
BBIJICJICHHE I1EJI0M YacTU 4YMClia W3 HEMpaBWIbHOW npobu. M3o0pakeHue
npoOeit TouKaMy Ha YUCIIOBOM MPsSMON




OcHoBHoe cBoiicTBo apobu. Cokpamienue apobeit. [IpuBenenue npodbu k

22 HOBOMY 3HameHarento. CpaBHeHHE IpoOeit
23 CrioxeHue ¥ BelYUTaHue IpooOeil. Y MHOKEHHUE U JICICHHE Tpo0ei, B3aMMHO-
' obOpartable 1pobdu. HaxoxkaeHne 4acTH mMeoro U Meoro Mo ero 4actu
Hecsatuynas 3amuchk apoOeit. [IpencraBneHune AecITUYHON NpoOM B BHIE
24 0OBIKHOBEHHOM. M300paskeHrne NEeCATUYHBIX APOOEH TOYKaMH Ha YHUCIOBOU
npsimoii. CpaBHEHHE AECATUYHBIX IpoOeit
25 ApudmeTndeckne ACUCTBUS € JACCATUYHBIMU JpoOsimu. OxpyriieHue
' JECATUYHBIX Ipobeit
3 Pemenune TekcToBBIX 33724
3.1 Pemenne TekCTOBBIX 337129 apuPMETHIECKUM CIIOCOOOM
3.9 Pemenue noruueckux 3anay. Pemenue 3amad nepebopoM Bcex BO3MOKHBIX
' BapHaHTOB. cnionp30Banue npu pelieHn  3a1a4 TaOIuIl U CXeM
Pemenne 3anmau, comep:KaliuxX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBIL:
33 CKOPOCTb, BpeMsl, PacCTOsSHUE, IIEHY, KOJIMYECTBO, CTOMMOCTb. EXMHMIIBI
' U3MEpEHUs: Macchl, 00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b
MEXy €IUHULIAMH U3MEPEHUS KaKI0N BETUUHHBI
34 Pemenre oCHOBHBIX 3a/1a4 Ha 1poOu
3.5 [IpencraBnenue naHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUArpaMM
4 Harnsinnast reometpust
Harnsimaeie mpenctaBneHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpPE30K, JIy4d, yroJ, JIOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYI. YTOIL
IIpsimoi, OCTPBIH, TYIION U Pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKUE €AUHULIBI JUTUHBL. J[JIMHA TOMaHOW, IEPUMETP
4.2 MHOTOYTOJIbHUKA. V3MepeHne W TOCTpOEHHE VYIJIOB C  IOMOIIBIO
TpaHCHOpTHUpA
43 Harnsioaeie mpencraBieHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIBHUK, KBaIPaT, TPEYTOJIBHUK; O PaBEHCTBE PUTYD
N3o0paxenune ¢uryp, B TOM 4ucie Ha kierdatoi Oymare. Iloctpoenue
44 KOHpHUrypanuid M3 dacTed MNpsIMOH, OKPYKHOCTHM Ha HEIMHOBAaHHOM H

kieryaTo Oymare. Hcmomp3oBaHME€ CBOWCTB CTOPOH W YIJIOB

NpsAMOYTOJIbHUKA, KBaApaTa




[Inomanp mnpsSMOYroJbHUKA W MHOTIOYTOJIBHUKOB, COCTAaBJIEHHBIX W3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4ucie (puryp, m300pakEHHBIX Ha KJIETYATOH
Oymare. EquHUIBI U3MEpEHUs MII0IIa 11
Harnsgasie IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIbHBIN Tapajuienenunesn, Ky0, MHOrorpaHHuku. M3o0paxkeHue
4.6 NPOCTEHIIMX MHOTOTPAaHHHUKOB. Pa3BEpTkn Kyba H mapaienenuresna.
Coznanue Mojesneil MHOrOrpaHHUKOB (M3 OyMaru, MpOBOJIOKH, IJIACTHIIMHA
U IpYTUX MaTepHaioB)
47 O0BEéM MPSAMOYTOJIBHOTO Mapaienenumneaa, kyoa. EquHunel usmepeHus
' 00Béma
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 HatypanbHble yncna
ApudmeTrnueckre ASHCTBHUS ¢ MHOTO3HAUYHBIMH HATypaJbHBIMU YUCIAMU.
YucnoBble BBIPAKEHUS, MOPSIOK JEHCTBUM, HCIOIb30BAaHUE CKOOOK.
11 Hcnonp30BaHne NpU BBIYUCIECHUAX IEPEMECTUTENBHOIO U COUYETATEIILHOTO
CBOMCTB CIIOKEHMSI W YMHOXEHHUS, paclpeAeuTeIbHOIO CBONCTBA
YMHOXEHUS
1.2 OxpyrieHne HaTypaJbHbIX YUCEI
13 JlenuTenu 1 KpaTHbIE YKCiIa, HAUOOJBIINI OOLIUI eNTUuTeNs U HaUMEHbLIIee
' oOuiee kpatHoe. JleTMMOCTh CyMMBbI U IPOU3BEIEHUS
14 Jlenenue ¢ octaTkom
2 Hpobu
91 OObIKHOBEHHAs! JIpo0Ob, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHue JIpOoOei.
' CpaBHEHHE U YIIOPSIOYMBAHUE IpOOEi
95 Pemenue 3a1a4 Ha HaXOX/AEHUE YacTH OT LIEJIOr0 U LEJNOro MO €ro 4acTH.
' JpoOHoe 4nciIo Kak pe3ynbTaT JeIeHus
23 [IpencraBiaenue necsATHUHOW ApoOM B BHAE OOBIKHOBEHHOM JpoOH U
' BO3MOXXHOCTh MPEJCTaBIIEHNs OOBIKHOBEHHON ApOoOU B BUJIE NECATUIHON
Jecsatuunble npoOM M MeTpUuYecKas cucTeMa Mep. ApudpMeTHuecKue
2.4 JEMCTBUSL M YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JECATUYHBIMU
JIpOOsSMHU




OrtHomienue. JleneHue B JaHHOM OTHOIIEHWH. Macmral, MpOMOpPIHSL.

& [TpuMeHeHue nponopLuii IpH pelIeHUH 3a1a4
[TonsaTue nponenrta. Boruncnenue npoueHTa oT BEIMYUHbI U BETUYUHBI 110
2.6 e¢ mpoueHTy. BrlpaxeHne MPOIEHTOB NECATHUYHBIMH JIpoOsimu. Pemienue
3ajJja4 Ha MPOLIEHThI. BbIpa)keHUe OTHOIIEHUS BEIMYMH B POLIEHTAX
3 [TonoxuTenbHbIC U OTPULIATEIIBHBIE YHUCIIA
[TonoxurensHble U OTpHULIATENbHbIE YKcia. Llenbie yncna. Moayns uucna,
3.1 reoMeTpuyYecKas HHTEepIpeTanuss MoAyis yucia. M3o0paxkeHue yucen Ha
KOOpAMHATHOU NpsiMoil. Uucnosble npoMexxyTKkH. CpaBHEHUE YHCET
> Apudmernueckue IeUCTBUSA C IOJOKUTEIBHBIMU U OTPHIATEIbHBIMU
' quciIaMu
[TpsmMoyronbHas cucTeMa KOOpJMHAT Ha II0CKOocTH. KoopAnHATh TOUKH Ha
3.3 IUIOCKOCTH, abcumcca W opauHata. [loctpoeHwe Touek W ¢uryp Ha
KOOPJIMHATHOM MJI0CKOCTH
4 BykBeHHBIE BBIpaXKEHUS
[Ipumenenne OykB Ui 3alMCH  MaTEMaTHYECKUX BBIpAXEHUH U
41 npemiokeHnii.  CBoiicTBa  apupMeTHUecKHMX JAeUCTBUI. bykBeHHBIE
' BBIPQ)KEHUS U YMCIIOBBIE MTOJICTAHOBKU. byKBEeHHBIE PAaBEHCTBA, HAX0XKJICHHUE
HEU3BECTHOTO KOMIIOHEHTA
4 ®opmyisl, (GopMyIIbl IEPUMETpa U IUIOIIAIM MPSIMOYTOJIbHUKA, KBaJpara,
. 00BbEMa napasenenunesa u Kyoa
5 Pemienue TekcTOBBIX 3a1a4
5.1 Pemenne TekcTOBBIX 3a71a4 apu(PMETUUECKIM CIIOCOOOM
5 5 Pemenue nmornueckux 3anad. Permenue 3agau nepe0opoM BCeX BO3ZMOMKHBIX
' BapHUaHTOB
Pemenue 3amau, cojepXamux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIUYHHBIL:
CKOPOCTb, BpEMs, pacCTOSHHME, I1I€Ha, KOJIMYECTBO, CTOMMOCTb,
5.3 MPOU3BOIUTENLHOCTD, BpeMsl, 00bEM padoThl. EMUHUIIBI H3MEpEeHHUs: MaCCHI,
CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBsI3b MEXIYy €IMHUIIAMU
U3MEPEHUs KaXK0W BEITMYHHbI
£ 4 Pemenne 3amauy, CBA3aHHBIX C OTHOLIEHHEM, IPONOPLHOHAIBHOCTBIO
' BEJIMYMH, IPOIIEHTAMHU; pellieHnEe OCHOBHBIX 3aJ]1a4 Ha APoOU U MPOIIEHTHI
.- OueHka U NpPUKHUIKA, OKpyriieHue pesynbrara. CocraBieHHe OYKBEHHBIX

BBIPAKECHUM 10 YCIIOBUIO 3a7a4H.




HpeIICTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6HI/IL[ U JuarpamMmm. Crobuateie

> quarpaMMsl. YTeHHe KpyroBbIX AuarpamMmm
6 Harmnsiinas reomerpus
6.1 Touka, mpsmas, OTpPe30K, Jy4, Yroj, JIOMaHas, MHOIOYTOJIbHUK,
' YeTBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3auMHoe pacmonokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, MapaulebHbIe
' psMble, IEPIEHIUKYIISPHbIC IPSIMbIE
6.3 M3MepeHue paccTOSHUI: MeXAy IABYMs TOYKaMHU, OT TOYKU JIO0 NPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOM CETKe
6.4 W3mepeHue 1 NoCTpOSHHE YIJIOB C MOMOILBIO TPAHCIOPTHPA
65 Buzpsl TpeyroipHUKOB: OCTPOYTOJIbHBIHN, MPSAMOYTOJIbHBIN, TYIOYTOJbHBIH,
' paBHOOEIPEHHBIN, PABHOCTOPOHHHIMA
6.6 YetpipéxyronpHuK. [IpSAMOYroIbHHK, KBaJpaT: HCIOJIH30BAHHUE CBOWCTB
' CTOPOH, YIJIOB, AWaroHanei
N300pakeHre reoMeTpu4ecKux (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCTIOJI30BAaHUEM  IUPKYISA, JIMHEWKH, YrOJbHHKA, TPAHCIIOPTHPA.
[Toctpoenus Ha kieTdyaToi Oymare
6.8 ITepumeTp MHOIOYTOJIBHUKA
[Torsatne  mmom@anu  GUTYpHl,  €AMHUIBI  W3MEPEHUS  IUIOIIAIH.
6.9 [TpubnmxEéHHOE M3MepeHue Mmioaay Guryp, B TOM Yuciie Ha KBaJpaTHON
CeTKe
6.10 [TpubnmxEHHOE N3MEPEHNE UTHHBI OKPY)KHOCTH, TUTOIIAIN KPyTa
6.11 Cummerpusi: LeHTpasibHas, oceBas U  3epkaibHasd. IloctpoeHue
' CUMMETPUYHBIX (HUryp
Harnsinaele  mpencraBieHMss O IPOCTPAHCTBEHHBIX  (urypax:
napajienenurnen, Ky, mpu3ma, mupaMua, KOHyC, MWIAHD, ap u cdepa.
6.12 N300pakeHre  MpOCTpaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpTok
' MHOTOTPAaHHHWKOB,  [WiIHMHApa W  KoHyca. Co3manme  monenei
IPOCTPAHCTBEHHBIX (UTyp (U3 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U IPYTUX
MaTepuasioB)
6.13 [Tonsitne 00BEMaA, equHUIIBI U3MEpeHHsT 00béMa. OOBEM TIPSIMOYTOIHHOTO

napanjenenunena, kyoa
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