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MNOACHUTEJIBHASA 3AIINCKA

[TpuoputeTHBIMH LIETIMU O0yUEHHUS] MaTeEMaTUKe B 5—6 Kiaccax sIBJISIOTCA:

e IMpPOAOKEHHE (HOPMUPOBAHMSI OCHOBHBIX MATEMaTUYECKUX MOHITHH
(uucno, BenIMYMHA, TeoMeTpuueckas (¢urypa), o0OecrneyrnBaIOIIIX
IPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MAaTEMaTHYECKOro OOpa30BaHUsA
oOydJarommxcs;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaronmxcs,
NIO3HABATEJIbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, MHTEpeca K
U3YYECHUIO MATEMaTUKU;

e TMOABEAECHUE O0YYAIOIINUXCA HA JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPY>KAIOILIETO MUPa;

e (opmupoBaHue QYHKINOHATBHON MaTeMaTHUECKON IPaMOTHOCTH: YMEHHUS
pacrmo3HaBaTh MaTeMaTHUeCKUe OOBEKTHI B PEANbHBIX KMU3HEHHBIX
CUTyaIlusiX, TMPUMEHSITh OCBOCHHBIE YMEHHUS JUIsI PEUICHHsS MPaKTHKO-
OPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH TOTyUYEHHBIC PE3YIbTaThl U
OLIEHUBATh UX HA COOTBETCTBHUE NMPAKTUUECKON CUTYaLIUU.

OcCHOBHBIE JMHUM COJIEp)KaHUs Kypca MaTeMaTuku B 5—6 Kijaccax —
apupMeTnyecKas U TeOMETpUUECKas, KOTOPbIE pa3BUBAIOTCS NapaJJIeIbHO, KaXKaas
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT JAPYTOH,
a B TECHOM KOHTAaKT€ U B3auMozeicTBuU. Takxke B Kypce MaTeMaTUKH IPOUCXOUT
3HaKOMCTBO C 3JIEMEHTaMU airedpbl U ONUCATEIbHONW CTATUCTUKH.

N3ydenue apupMeTudyeckoro Marepuana HauuHAeTCsl CO CUCTEMAaTU3allui U
pa3BUTHS 3HAHWW O HATYPAIbHBIX YHUCIAX, MOJYYCHHBIX HAa YPOBHE HAYAIBHOTO
o6miero odpa3oBanus. [Ipu 3TOM coBepIICHCTBOBaHHE BEIUNCIUTEILHON TEXHUKU U
(GopMUpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUM coYeTaercs ¢ pPa3BUTHUEM
BBIUHCIIUTENLHON KYyJIbTYphl, B YaCTHOCTH C OOYYEHHEM MPOCTEUIIUM IpUEMaM
NPUKUAKA ¥ OLIEHKH PEe3yJNbTaTOB BbIUMCICHHUH. M3ydeHHe HaTypambHBIX YHCEN
npoAobkKaeTcss B 6 Kiacce 3HAKOMCTBOM C HaudajdbHBIMUA TOHSTUSAMH TEOPUHU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Talm B OCBOECHUM JpOo0eil, KOraa MpOuCXOJUT 3HAKOMCTBO C
OCHOBHBIMH HJICSIMH, TIOHATUSMU TeMbI. [Ipu 3TOM paccmoTpeHre 0OBIKHOBEHHBIX
JnpoOeil B MOJHOM 00BEME MPEANIECTBYET M3YUYCHHUIO JCCATUYHBIX IPOOEH, 4To
1EeJIecO00pa3HO C TOYKH 3PEHHs JOTMKM M3JI0KEHHUS YHMCIOBOW JIMHUH, KOrna
npaBuiia IEUCTBUIN C JECATUUHBIMH IPOOSIMU MOKHO OOOCHOBATh YK€ N3BECTHBIMU
aJITOPUTMaMH BBITIOJIHEHUS IEHCTBUN ¢ OOBIKHOBEHHBIMU IPOOSMU. 3HAKOMCTBO C
JECATHYHBIMH IPOOSMHU PACIIMPUT BO3MOKHOCTH TSI TOHUMAHUS 00YJarOIIUMHUCS
IPUKJIAJHOTO IPUMEHEHHSI HOBOM 3alIMCH ITPU U3YyUEHUH IPYTUX MPEIMETOB U NPU
IPaKTHUECKOM HcIonb30BaHuu. K 6 kiaccy OTHECEH BTOpOW 3Tam B M3yYEHUU
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npobeil, Tae TPOUCXOJUT COBEPIICHCTBOBAHHUE HABBIKOB CPAaBHEHHS U
npeobpazoBaHusi ApoOeil, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTAYMBAHWE TEXHHKH BBIYHWCIECHUNW, B TOM YHUCIE 3HAYEHUN BBIPAKECHUN,
collepKallluX M OOBIKHOBEHHBIC, W JIECATUYHBIE JIPOOW, YCTAHOBJICHUE CBs3EH
MEX Iy HUMH, paCCMOTpEHHUE MPUEMOB pellieHHs 3a71a4 Ha Jpoou. B Hauase 6 kiacca
IIPOMCXOJNAT 3HAKOMCTBO C IIOHSTHUEM IPOLICHTA.

Oco0eHHOCTBIO H3yUEHUS MOJIOKUTEIBHBIX U OTPUIIATENILHBIX YUCEIT IBIIACTCS
TO, YTO OHHM TaKX€ MOTYT paccMaTpUBaTbCs B HECKOJBKO 3TanoB. B 6 kiacce B
Hayaje u3ydeHus TeMbl «l1onoKuTeNbHbIE U OTPULIATENBHBIE YHCIIa» BBIAECISAETCS
noareMa «llenpie uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUUATEIbHBIMU
YUCIIAMUA W JECUCTBUSIMHA C MOJIOKUTEIBHBIMA W OTPUIATEIBHBIMUA YHUCIAMHU
IIPOUCXOJUT HA OCHOBE COJIEPKATEIBHOIO MOIX0a. ITO MO3BOJISAET HA TOCTYITHOM
YpPOBHE TIO3HAKOMUTH OOYYaIOIIMXCA TMPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMU TEMBI, B TOM YHCJIE€ M C NpaBWJIaMH 3HAKOB IPU BBHIIIOJIHEHUU
apupmMeTnyecKkux AelcTBuil. l3ydeHHne palnuMoHANbHBIX YHCEI Ha 3TOM HE
3aKOHYUTCSA, a OyIEeT MPOJOJKEHO B Kypce alireopsl 7 Kiiacca.

[Ipn oOydeHHM pELIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiaccax HMCHOJIb3YIOTCS
apudmeTndeckue npuémsl perieHust. [Ipu orpaboTke BEIYUCTUTENHHBIX HABBHIKOB B
5—6 Kjaccax pacCMaTpUBAKOTCA TEKCTOBBIE 33J]a4y CJIECAYIOIINX BUAOB: 3aJa4u Ha
JBIDKCHUE, HA 4YacTH, Ha IMOKYNKH, Ha paboTy U MPOU3BOAUTEIHLHOCTH, Ha
IPOLIEHTHI, HA OTHOLLIEHHUA U Tiporopuuu. OOydarouecss 3HaKOMSITCS ¢ TpUEMaMu
pelieHuss 3ajad 1mepedopoM BO3MOXKHBIX BapHUAHTOB, ydarcs paboTaTh ¢
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B mporpamme yueOHOro kypca «MaremaTtuka» — MOpPeIyCMOTPEHO
(dbopMHpoBaHUE MPONEIEBTUUECKUX alreOpandeckux mpenacraBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTUYECKOTO KOHTEKCTa
BBOJUTCS IOCTENEHHO. DyKBEHHAasi CHMMBOJIMKAa IIUPOKO HCIIOJB3YETCS MPEKIE
BCETO JISI 3aIMCH OOLITUX YTBEPKICHUN U TTPEIIOKEHHM, (hOpMYJI, B YaCTHOCTH JIJIS
BBIYMCJIEHUS T€OMETPUYECKUX BEITUYHH, B KAUECTBE «3aMECTUTENN» YHUCIIA.

B mporpamme yueOGHOro kypca «Maremaruka» MpeACTaBICHA HarJsaHAs
reOMETpHUS, HalpaBJICHHAs Ha pa3BUTHE o0pa3Horo MBILUICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHMsI, U300PAa3UTEIHHBIX YMEHUNA. DTO Ba)KHBIN dTal
B U3YYEHUU T'€OMETPUU, KOTOPBIA OCYIIECTBIISIETCS HA HAIJISIAHO-NPAKTUYECKOM
YpOBHE, OMHUpAETCAd Ha HarJsAIHO-00pa3HOEe MbIIUIEHHE oOywaromuxcs. boinbiias
pOJb  OTBOAWTCS  MPAKTUYECKOM  JNESATEIbHOCTH, OMNbBITY, OKCIECPUMEHTY,
MopaenupoBaHuio. OOyJaronuecss 3HaAKOMSITCSI ¢ TEOMETPUUECKUMH (purypamu Ha
MJIOCKOCTH M B TMPOCTPAHCTBE, C HUX MPOCTEUINIMMH KOH(MUTYpAIUSIMH, Y4aTCs
n300pakaTh WX HA HEJIMHOBAHHOW W KIJIETYaTOW Oymare, paccCMaTpUBaIOT HX
MPOCTEUIIINE CBOWCTBA. B mpouecce u3ydeHHs HArJIAIHOM T€OMETPUM 3HAHUS,
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MOJlyYeHHbIE OOYYaIOIIMMHUCA HA YPOBHE HayaJlbHOTO OOIIero oOpa3oBaHus,
CHUCTEMAaTHU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo y4yeOHOMY MIaHy B 5—6 Kilaccax HM3ydaeTcss WHTETPUPOBAHHBIN
npeaMer «MaTemaThkay, KOTOpBIM BKIIOYAeT apu(METHYECKUN MaTrepuan u
HarJSAHYI0 TEOMETPUIO0, a TaKXKe IPOIEAEBTUUECKUE CBEACHUS M3 anreopsl,
AJIEMEHTHI JIOTUKU U Hauajaa OMUCATeIbHON CTaTUCTHKHU.

Ha u3yuenune ydeOHOro kypca «Marematukay otBoautca 374 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B HeJen0), B 6 kitacce — 204 vaca (6 4acoB B HEJIEIIIO).
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COAEPXKXAHUE OBYUYEHUA
5 KUIACC

HarypajbHble 4yncia v HYJIb

HarypansHoe umcio. Psa nHatypanmbnbix umcen. Yuciao 0. M3obpakenwue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MIPSIMOA.

[lo3unmoHHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HEMO3UIIMOHHON CHUCTEMBI CUHUCIICHUS. [leCsITUUHAs CUCTEMA CUUCIICHUA.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHE HATYPAIbHBIX YUCEN C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeicTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHE HAaTypaJIbHBIX YMCEJl, CBOMCTBA
HYJISI U €IUHUIIBI P YMHOXKEHUU. JlelieHne Kak 1ecTBrEe, 00paTHOE YMHOXKEHUIO.
KoMmnonenTel  neWcTBUM, CBA3b Mexay Humu. lIpoBepka  pe3ynbraTa
apudmerndyeckoro gaeiictusa. l[lepeMecTuTenbHoe M couyeTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonb3oBanue OyKB Jisi 0003HAYEHUS HEM3BECTHOTO KOMITIOHEHTA U 3aIlUCH
CBOMCTB apu(METUYECKUX JTCUCTBUM.

Jenutenn W KpaTHbIE YHCIA, PA3jIOKeHUE Ha MHOxuTenu. l[Ipocteie u
coctaBHble yucia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb C HaTypallbHbIM IIOKa3aTelIeM. 3aluch YWCIAa B BHUAE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

HucnoBoe BbIpakeHHe. BpIUKCIIEHWE 3HAYEHWM YMUCIOBBIX BBIPAXKCHUM,
MOPSAOK  BBINIOJHEHUs  JaeucTBUM.  Mcmonb3oBaHWE NPU  BBIYHUCICHUAX
MEPEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, pACTIPEAECTUTEIBHOTO CBOMCTBA YMHOXKEHHUS.

Apodu

[IpencraBierre o JpodW Kak crocoOe 3amuch  YacTH  BEIWYUHEL.
OO6bikHOBEHHBIE poOu. [IpaBubHBIC U HEMpaBUIIbHBIE TpoOu. CMemanHas 1poob,
MpEJCTaBICHUE CMEIIAaHHOW APOOM B BHJE HEMPaBWIHLHOW JApOOU W BbIJEICHUE
LEJI0W YacTH YKClia U3 HeNpaBWIbHOU JipoOu. M3o00pakeHue npolOel ToukaMu Ha
YuCI0BOM mpsiMoii. OCHOBHOE cBOMCTBO poou. Cokparienue apooei. [IpuBenenue
npobu kK HoBOMY 3HameHaTeno. CpaBHEeHHE apoOei.

CrnoxxeHne W BhIUMTAaHUE IpoOel. YMHOXKEHHE U JIelieHne apo0ei, B3auMHO
oOpatHble apodu. HaxoxkaeHue 4acTu 1eI0ro U 1eJIoTo MO €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacrtaBineHue aecITUUHONM ApoOU B BHUJC
OObIKHOBEHHOH. M300pakeHne ACCATUYHBIX ApoOEH TOYKAMU HA YHCIOBOU
npsiMoil. CpaBHEHUE NECITUYHBIX IPOOEH.
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ApudpmeTnueckne JEHCTBUSA C JECATHUHBIMU JpoOsmu. OKkpyrieHue
JECATUYHBIX APOOEH.

Pemenue TekCcTOBBIX 32124

Pemienue TeKCTOBBIX 3amady  apudMeTHyeckuM  crnocoboM. Pemienue
JOTUYECKUX 3anad. Pemenue 3agad mepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonp30BaHue pu pelIeHUH 3a1a4 TaOJIHI] U CXEM.

Pemenue 3agad, coaep)KallMx 3aBUCUMOCTH, CBSI3bIBAIOILINE BEJIHYMHBIL:
CKOpPOCTb, BpEMsI, pACCTOSIHUE, I1I€HA, KOJHMYECTBO, CTOMMOCTb. EIMHUIIBI
U3MEPEHUs: MacChl, 00bEMA, 1IEHbI, PACCTOSTHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKIY
€AUHULIAMHU U3MEPEHUS KAKIOW BEIIMYMHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOHu.

[IpencraBnenne TaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsgnele npencraBieHuss o ¢uUrypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnvHa oTpe3ka, METpUYECKUE €AMHUIBI JUIHMHBL. J[JInHA JTOMaHOH, IEpUMETP
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C IIOMOLIBIO TPAHCIIOPTHUPA.

Harnsgnele npexacraBineHuss o (GuUrypax Ha IJIOCKOCTU: MHOTOYTOJIbHUK,
NPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUIYD.

N3o0paxxenue ¢uryp, B TOM uwuciie Ha kietdato Oymare. Iloctpoenue
KOH(UTypanuii U3 4acte NmpsiMOM, OKPYXKHOCTH Ha HEJMHOBAHHOM W KJIETYaTOMN
Oymare. Micnionib30BaHne CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBApaTa.

[Inomane nOpPSIMOYroJbHHKA M  MHOTOYTIOJBHHUKOB, COCTaBJIEHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4HUCle (UTyp, U300paKEHHBIX Ha KJET4aTou Oymare.
EnvHue1 usmMepeHus mionaiu.

Harnsigable nmpencraBieHust O IPOCTPAHCTBEHHBIX (PUTypax: MPsMOYTOJIbHBIN
napaienenunen, — kyo, — MHororpaHHukdu.  M3o00paxkenune — mpocTermmx
MHOTOrpaHHUKOB. Pa3BépTku kyOa u mnapamenenunena. Co3gaHue Mojaenen
MHOTOTPAaHHUKOB (M3 OyMaru, NpOBOJIOKH, MJIACTUIIMHA U IPYTUX MaTepUajoB).

O0BEM TPSAMOYTOJBLHOIO TMapasuienenunena, kyoa. EnuHuinbl uzmepeHus
o0BEMma.

6 KJIACC

HarypaJjbHble ynciaa

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMUA HATYPAIbHBIMU YHUCIIAMHU.
UucnoBble  BBIPOKEHWS, TOPSAOK  JCHCTBUM,  HMCIOJb30BaHHE  CKOOOK.
Hcnonp30BaHre NpH BBIYUCIEHUAX IEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOMCTB
CJIOKE€HUS U YMHOKEHHS, PACIIPEACIUTENBHOTO CBOMCTBA YMHOXEHHUSI. OKpyTJIeHUE
HATypaJIbHbIX YHCEII.
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Jlenurenu u KpaTHBIE YKCiIa, HAMOOJBIIMI OOLIUI NENUTENh U HaUMEHbIIIee
ofmiee kpaTHoe. JlemuMOoCTh CyMMBI U TIPOU3BeIeHUS. [{efeHne ¢ 0cTaTKoM.

Jpoon

OOBIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE IpOoOeH.
CpaBHeHMe U ynopsiiounBaHue apoOeii. Perenne 3a1au Ha HaXOKIEHUE YacTU OT
LEJI0ro M LEeNoro mo ero 4yactu. J[poOHoe Yuceino Kak pe3yipTaT JIeJICHUS.
[IpencraBnenne AecITHYHON ApOOU B BUAEC OOBIKHOBEHHOH APOOU U BO3MOXKHOCTh
npecTaBiIeHUs OOBIKHOBEHHOM IpoOH B BUJE JeCATUYHOM. JlecsiTuuHble ApoOu u
METpUYECKask CUCTEMA Mep. ApU(PMETUUECKHUE AEUCTBUSI U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMHU.

OtHommenue. J[leneHne B JaHHOM OTHOLIEHMHM. MacmTab, TpOmopIus.
[IpuMeHneHne MpoNnoOpLUHN P PELICHUHN 3a4a4.

IlonatHe npoueHTa. BelunciaeHre NpoLeHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
IpOLEHTY. BbIpaskeHue npoueHTOB IECATUYHBIMHU ApoOsMu. PemieHue 3agau Ha
IIPOILIEHTHI. BpIpakeHNE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

HHonoxureabHbIE H OTPULATEIbHBIC YHCIA

[lonoxwurenbHble U OTpULATENbHBIE yucaa. Llenpie yncna. Monynp 4wucina,
reoMeTpuyecKas HHTEpHIpeTanuss Monyss uucia. M3o0pakeHue dyucen Ha
KOOpJIMHAaTHOM  mpsAMoOW. YwucinoBele  NpomMexyTku. CpaBHEHHME  YHCElL
Apudmernueckue TeUCTBUS C MOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YUCIIAMH.

[IpssMOyTOJIBHAS cUCTEMa KOOPAMHAT Ha IIOCKOocTH. KoopamHaTel ToOukn Ha
IUIOCKOCTH, abcuucca u opauHata. [Toctpoenue Touek U puryp Ha KOOpAHMHATHOM
IIJIOCKOCTH.

BykBeHHBIe BbIpaKeHUs!

[Ipumenenue OyKB 1715 3alIMCU MaTEMATUYECKHUX BBIPAKEHUH U MPEAJIOKEHU .
CpoiicTBa apudmeTnueckux JeHCTBUN. DyKBEHHBIE BBIpAKEHUS U YHCIOBBIE
IIOJCTAaHOBKU. DyKBEHHBIE PaBEHCTBA, HAXOXKJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
®opmyisl, hopMyssl IepuMeTpa U IJIOLAAN IPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajuienenunena u Kyoa.

Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amady  apudMeTHyeckuMm crnocoboM. Pemienue
JIOTHYECKHX 3a7ad. Perenne 3agau nepebopoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3amad, coxepKaluMx 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIUYUHBI:
CKOPOCTBb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMsi, 00BEM paboThl. EQuHUIBI M3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKY €AMHUL[AMU U3MEPECHHUS
KaK10l BEJINYUHEI.

Pemienne 3amad, CBS3aHHBIX C OTHOLIEHHEM, MPONOPLHUOHAIBHOCTHIO
BEJIMYMH, IPOLEHTAMHU; PEILIEHNE OCHOBHBIX 3aJa4 Ha IpOOU U MPOLIEHTHI.
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Onenka W TPUKUIKA, OKpyrJeHHe pesynbrata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3a7a4H.

[IpencraBieHre AaHHBIX C MOMOIIBI0 Tabmui W auarpamMMm. CrtonOuaTsie
JMarpaMMbl: YTEHUE U MOCTpOeHKE. UTeHHe KPYTOBBIX AUarpamm.

Harasignas reomerpus

Harmsimaple mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnosnoxkeHue IBYX MPSIMBIX Ha IUIOCKOCTH, MapajiielibHbIe
npsiMble, TEPHNEHIUKYISIpHbIE TpsiMble. V3MepeHue pacCTOSHUI: MEXIy ABYMs
TOYKaMH, OT TOYKHU JI0 IPSIMOM, JIMHA MapIIpyTa Ha KBaJIpaTHOU CETKeE.

W3mepeHre W MOCTPOEHUE YIJIOB C IOMOILIBIO TpaHcnopTupa. Bunuel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIBHUK, MIPUMEPHI
YETBIPEXYTOJbHUKOB. [IpsIMOYTroJIbHUK, KBaIpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIa0B, auaroHaneid. M3o00pakeHrne reoMeTpudecKkux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ HCIOJb30BAaHUEM LHUPKYJS, JHUHEHKH, YTrOJbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha KieT4aTon Oymare.

[lepumerp MHoroyroipHuka. [loHsiTue mIomAnu GUryphl, EIUHUIIBI
u3Mepenus miomaau. [ Tpubamxénnoe nsmepenne miomaan Guryp, B TOM YUCiIe Ha
KBaJpaTtHOil ceTke. [IpuOnmx€HHOE W3MEpEeHUEe IJIMHBI OKPY>KHOCTH, IUJIOIIAIN
Kpyra.

CumMeTpusi: LIEeHTpaJIbHAas!, OCEBast U 3€pKaJIbHAsi CHMMETPHUH.

[TocTpoenne cUMMETPUYHBIX UTYD.

HarnsinHele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: mapajuiesienuIe],
Ky0, mnpu3Ma, TnupaMuja, KOHyC, HWIMHAp, Imap u cdepa. HM3o0paxenue
npocTpaHcTBeHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IUIUHApPA U
konyca. Co3manue Mojelel mpOoCTpaHCTBEHHBIX (GUryp (U3 Oymaru, mpOBOJIOKH,
IJIACTWIIMHA U JPYTUX MAaT€pPUAOB).

[lonatue oObEéMa, eAMHUILI U3MepeHus: 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napasuienenunesaa, Kyoa.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Marematukay XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKICHHUIO 3TUYECKUX NPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MAaTEMaTUYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX OTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTUS LMBHIM3ALIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON

ACATCIBbHOCTH,
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6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekCuu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
MX BO3MOXKHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH cpe/ibl, 0OCO3HAHUEM TJI00aTbHOIO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHITHUS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  MPeOOpPa3OBBIBATH  CYKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,

YCIIOBHBIC,
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e BBISBIATH  MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JleJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3bupaTh TOKA3aTEIBCTBA MATEMATHUYCCKUX YTBEPKICHUU (TMPSMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4YecKuXx (PakToB, BBICTPAMBATH APTYMEHTAIMIO, IPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpATH cHoco0 pemieHUs y4yeOHOM 3ajauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaegoBare/ibCKue 1eiCcTBUA:

e HCIOJIb30BAaTh BOMNPOCHI KaK HCCIIEIOBATEIbCKUA HHCTPYMEHT MO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUJIAHY HECIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIEHUS] U BBIBOJIBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pA3BUTHUE IMIPOLECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABJISATH HEIOCTATOYHOCTh W HW3OBITOYHOCTH WHGMOPMAIMH, IaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOWpATHh, AaHAJIU3UPOBATH, CHUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BbIOMpaTh (opMmy npencraBieHUs UHGOPMAIMM W  HWILIIOCTPUPOBATH
perraemMbie 3a7a4dl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

e OIICHUBATh HAAEKHOCTH WH(POpPMAIMU TI0 KPUTEPUSIM, MPEHAJIOKEHHBIM
YUHUTENEeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSIMHU

U 1ETSIMU OOIIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHUS
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B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUSI MO XOJYy PEILICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

e B X0JI€ 00CYXJEHHS 33JaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHUS;

e TMPEACTaBIAThH Pe3yJIbTaThl PEUICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIICAOBAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

e TOHMMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUAYaAJTIbHON
paboThI MPU PELICHUN YUYEOHBIX MAaTEMATUYECKUX 3a]1a4;

e MPUHUMATH LIEJIb COBMECTHOW NESITEIBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4YacTBOBaTh B TIpyHmnoBbIX (opmax padoTel (0OCy)aeHusa, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusauus:

e CaMOCTOSITEJIHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adauyd (WU €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBATb U  KOPPEKTHUPOBAThH
BAapUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

e BIIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoIlecca U Pe3yibTara
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEJIN U
YCIOBUSIM, OOBSCHATh NPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 272 ot 26.09.2025. UcnonHuTens: MNonoeaHos B.B. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 13 n3 31. CTpanuua cosaaHa: 26.09.2025 16:18 =¥ TATAPCTAH



K xoHiy oOyueHus B S5 kJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

[ToHnMAaTh ¥ MPaBUIIBHO YIOTPEOISATH TEPMHUHBI, CBA3aHHBIE C HATYPaTbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMH.

CpaBHHUBaTh U YHOPSAOYMBAaTH HaTypalbHbIE YHCJIA, CpPAaBHUBAaTh B
IPOCTEHIINX CITydasix OOBIKHOBEHHBIE IPOOH, JECITHUHBIE TPOOH.

CooTHOCHUTh TOYKYy HA  KOOPJAMHATHOM  (YMCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM € YHMCIOM U H300pa)kaTh HATypajibHbIE YHCIIa TOYKaMHU Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BolnonHiTh  apudmeTnueckue ACUCTBUS C HATypajdbHBIMH UHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILUX CITydasX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJIbHbIE YNCTA.

Pemenue TekCTOBBIX 3a/1a4

Pemate TekcTOBBIE 3a7aud apU(PMETUYECKUM CHOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOI'O0 KOHEYHOI0 nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemarte 3amaum, copeprKamue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BpEMS, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aIMCH, CXEMBI, TAOIUIbI, 0003HAYEHUS PY PELICHUN
3azay.

[Tonb30BaTbCd  OCHOBHBIMM  €IMHULAMH HM3MEPEHUsS: IEHBI, MAaccChl,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHW EIWHHIIBI BEIMYHMHBI 4YEpe3
JpyTHe.

W3BnekaTh, aHAIU3UPOBATH, OLICHUBATh MH(POPMALIMIO, MPEACTABICHHYIO B
Ta0JMIle, Ha CTOJIOYATON TuarpaMMe, HTHTEPIPETUPOBATh IPEICTABIICHHBIE JaHHbBIE,
WCITIOJIB30BAaTh JAHHbBIC [TPU PEILIECHUH 33/1a4.

Harasignas reomerpust

[Tonb30BaThCA TEOMETPUUECKUMU TOHATUSAMU: TOUKA, MIpsiMasi, OTPE30K, JIyY,
yToJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpPYT.

[IpuBoaUTH NpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIOLUX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTYP.

Hcrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJI, BEpIIMHA, CTOPOHA, AMAroHajdb, C OKPYXHOCTbIO:
paauyc, uameTp, LEeHTP.

N300paxaTh W3y4YE€HHbIE T€OMETpUYECKHE (UTYpbl Ha HEITUHOBAHHOM U
KJIeTYaTON Oymare ¢ TOMOIIBIO IUPKYJIS U JIMHEHKH.
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HaxoauTh nJMHBI OTPE3KOB HEMOCPEICTBEHHBIM HU3MEPEHHEM C MOMOIIBIO
JIMHEWUKHU, CTPOUTHh OTPE3KHU 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJJaHHOTO
paaguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBAJIpaTa IJid UX
MIOCTPOCHUS, BBIYMCIIEHUS ILTOMIAAN U IEPUMETPA.

BeraucisatTe mepuMerp W IUIOMAAL KBajapaTa, NPsIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX W3 MPSMOYTOJILHHKOB, B TOM 4HCIe (UTYp, M300paKEHHBIX Ha
KJIeTyaTon Oymare.

[Tonp30BaThCA OCHOBHBIMHU METPUYECKUMH EIUHUIIAMUA U3MEPECHUS [IJIMHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YE€pE3 IPYTHE.

Pacnio3naBaTe mapasuienenumnen, KyO, HCHONb30BaTh TEPMHUHOJIOTHIO:
BEpIIIMHA, PeOpo, TpaHb, U3MEPEHHUS, HAXOJUTh HM3MEPEHUS Mapaljieenuie/a,
KyOa.

Boruncnate 00b€M KyOa, mapajienenunena Mo 3aJlaHHBIM H3MEPEHUSM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemiath HecloOXHBIC 3a7a4d HA H3MEPEHHUE TEeOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.

K xoniy oOyuenus B 6 Kkjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Yucsa v BbIYMCJIEHUS

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU UYUCEI U
crioco0amMu MX 3aMucH, IEPEXOAUTH (€CIIM 3TO BO3MOKHO) OT OJJHOM (POpMBI 3amucH
4yuclia K Ipyrou.

CpaBHUBaTh W YHOPSAIOYMBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
Ipo0u, CpaBHUBATH YKMCJIA OAHOTO U PA3HBIX 3HAKOB.

BrinmonHATh, coueras YCTHbIE U MHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPATbHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JCCATUYHBIMU
JPOOSIMU, TIOJIOKHUTEIIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

Brruncnars 3HaueHHS YUCTOBBIX BEIPAXKEHU M, BHIOIHATHh TPUKUIKY U OIIEHKY
pe3yJibTaTa BHIYMCIICHUH, BBINOJIHATH MPeoOpa3oBaHUsl YMCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOMl C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pakaTh YHCJIa TOYKAMU Ha KOOPJAWHATHOM MPSMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKU B MPSMOYTOJILHON CHCTEME KOOPAMHAT C KOOpJAMHATaAMU
3TOM TOYKH.

OxpyrasaTh 1LENble Yhciia U JECATUYHBIC IPOOW, HAXOIUTh MPUOIMKEHUS
qyuces.

YucsoBbie 1 OyKBeHHbIE BHIPAKEHUSA
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[TorumaTe U ynoTpedasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHI0 CTETICHU YMCIIa,
HaXOJUTh KBaJpaT W KyO YWCIa, BBIYUCISITH 3HAYCHHS YHCIOBBIX BBIPAXKCHUH,
COAEPKAIIUX CTEIICHHU.

[Tonp30BaThCA MPU3HAKAMH JEIUMOCTH, PAaCKIaAbIBaTh HAaTypaJbHbIC YHCIA
Ha MPOCTHIE MHOKHUTEIIH.

[Tonp30BaThCa MacITAOOM, COCTABIISITH IPOTIOPIUU U OTHOIICHUS.

Hcnonb3oBaTh OYKBHI /111 0003HAYEHUS YUCEN MPHU 3aMUCU MaTEMATUUECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHbIE BHIPAXKEHUS U (DOPMYJIbl, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHMM, OCYIIECTBISIE  HEOOXOAMMBbIE TMOJCTAHOBKH |
npeoOpa3zoBaHusl.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

Pemate 3a1aun, CBSI3aHHBIE C OTHOLIEHHUEM, IPOIIOPLHOHATIBHOCTHIO BEJINYHH,
MPOIIEHTAMHU, PeIIaTh TPU OCHOBHBIE 33/1a4d Ha JPOOU U MPOIEHTHI.

Pemate 3amaum, coaepampe 3aBUCHUMOCTH, CBS3BIBAIOIINAE BEIWYMHBI:
CKOpOCTb, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MPOU3BOUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCIHOJB3Yd apuPMeTHYECKUE
JNEUCTBHS, OLEHKY, IIPUKUIKY, TIOJb30BaTbCS  CIAMHULIAMU  HU3MEPEHUSA
COOTBETCTBYIOIIUX BEJIMYMH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1aUH.

W3Bnekats wHGOpMAINIO, MPEACTABICHHYI0 B TaOJWIaX, Ha JIMHEWHOM,
CTOJIOYATOM WU KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JTaHHBIE, UCITOJIb30BATh IAHHBIC [IPU PELICHUU 3aa4.

[IpeacraBnsaTe HHGOPMALIMIO C TIOMOIIBIO TAOIUILI, JIMHEWHON U CTOI0YATOM
JAArpaMM.

Harasignas reomerpus

[IpuBoaUTH TPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, HUMEIOIUX (Gopmy
M3YUYEHHBIX T€OMETPUUYECKUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

MN3o0paxkaTb ¢ TIOMONIBIO  LMPKYJS, JUHEWKH, TpaHCIOPTHpAa Ha
HEJTMHOBAHHOM W KJIETYATON Oymare n3y4eHHbIE IIJIOCKHE TeOMETPUIECKUe PUTYphI
¥ KOH(UTypanuu, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaThCS TEOMETPUUECKUMHU MMOHSITUSMU: PABEHCTBO (PUTYP, CHMMETPUSI,
MCIMOJIb30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C CHMMETPHUEH: OCb CUMMETPHUH, LICHTP
CUMMETPUH.

Haxoauts BeTM4YMHBI YIII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBI 33JJaHHOM BEJIMYMHBI, TTOJIB30BATHCS MPU PELICHUHU 33Ja4 I'PagyCHON Mepou
YIJIOB, PACIIO3HABATH HA YEPTEKAX OCTPBIN, TPAMOH, PA3BEPHYTHIA U TYIIOU YTJIbI.
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Bbluucnars JiuHy JOMaHOW, MEPUMETP MHOTOYTOJBHUKA, IMOJb30BaThCA
€AMHULIAMU U3MEPEHUS JITTUHBI, BHIPAXKATh OJIHU €IUHUIIBI U3MEPEHUS JJIMHBI YePe3
JpyTHe.

Haxonutb, nCnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEKTY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, UTMHY MyTH Ha KBAJIpaTHOU CETKeE.

Boruucnars mmomanbk  (Uryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB,
WCITOJIB30BATh Pa30MEHUE HA MPSIMOYTOIHHUKY, HA paBHBIC (DUTYPHI, TOCTpAMBAHUE
JI0 PSIMOYTOJIbHUKA, TI0JIb30BATHCSI OCHOBHBIMU €IUHUIIAMU U3MEPEHUS TLIOIAIH,
BBIPAXKATh OJHU €IMHUIIBI U3MEPEHUS IIOIIAIN Yepe3 ApyTrue.

Pacrio3naBaTh Ha MOJAENAX M M300pKEHUSIX NMUPAMUAY, KOHYC, HWJIMHID,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare MpsIMOYTOJbHBIN Mapasieaenunes.

Boraucisats 00bEM psIMOYTOJIBHOTO Napajuiesienurneia, Kyoa, mojab30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemiath HecCHOXHBIE 3a7a4M HAa HAXOXKJICHUE TE€OMETPUUECKUX BEJIWYUH B
MPAKTUYECKUX CUTYaIUSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

S KUIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Harypanbubie uncna. JleiictBus ¢
HaTypaJbHBIMU YHCIIAMU

Harnsnnas reomerpusi. Tena u purypsi B
MIPOCTPAHCTBE

OOBIKHOBEHHBIE IPOOH
JlecsTHuHbIE IPOOH

Harnsaguas TreoMEeTpu-. MHOFOYFOHBHI/IKI/I

Harnsannas reomerpus. Jluanu Ha
IJIOCKOCTH

[ToBTOpenue u o6o0IIEHNE

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

KoanuecTBo 4acoB

Bcero

43

48

38

10

12

10

170

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.edsoo.ru/7f4131ce

bubmnoreka IIOK
https://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
https://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
https://m.edsoo.ru/7f4131ce
bu6nuorexa [IOK
https://m.edsoo.ru/7f4131ce
bu6anoreka LIOK
https://m.edsoo.ru/7f4131ce

bu6anoreka LIOK
https://m.edsoo.ru/7f4131ce
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6 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

Ne ni/m
NPOrpaMMblI
1 Harypanbnsle yncia
2 Hpobu
3 Bripaxkenus ¢ OykBamu
4 Harnsnnas reomerpusi. CumMmmetpus
5 [Toso>xuTenbHBIE U OTPULIATEIBHBIE YHCIIA
6 Harnsannas reomerpus. @urypsl Ha
IJIOCKOCTH
; Harnsannas reomerpus. [Ipsmbie Ha
IJIOCKOCTH
8 [IpencraBnenue qaHHBIX
9 Harnsannas reomerpus. Ourypsl B
MIPOCTPAHCTBE
10 [ToBTOpenue, 06001ICHNE,
CUCTEMATH3aLM
OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

KoaunuecTBO 4acoB

Bcero

21

67

15

46

15

14

204

KonTposbHbie
padoThI

14

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

but6mmoreka [IOK
https://m.edsoo.ru/7f414736

bubnuoreka [{OK
https://m.edsoo.ru/7f414736

bubnunoreka LIOK
https://m.edsoo.ru/7f414736

bubnunoreka LIOK
https://m.edsoo.ru/7f414736

bubnunoreka LIOK
https://m.edsoo.ru/7f414736

bu6anoreka LIOK
https://m.edsoo.ru/7f414736

bu6nmorexa LIOK
https://m.edsoo.ru/7f414736

bubnmorexa LIOK
https://m.edsoo.ru/71414736

bu6nmorexa LIOK
https://m.edsoo.ru/7f414736

but6mmoreka [IOK
https://m.edsoo.ru/7f414736
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

5 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5
1.6

2.1

2.2

23

24

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

Yucna v BEIUUCICHUS

Ilonumars u IIpaBUJIbHO ynOTpGﬁ]’IHTL TCPMHHBI, CBA3aHHBIC C
HaTypaJbHBIMU  YHUCJIaAMH, OOBLIKHOBEHHBIMH U JACCATUYHBIMUA

JIpOOSMH

CpaBHUBaTh M yNOPAAOYMBATh HATYypaJbHBIC YMCIA, CPAaBHUBATh B
MPOCTEUIINX CIydasiXx OOBIKHOBEHHBIE IPOOH, NECATHUHBIE IPOOH
CoOTHOCUTH TOYKY Ha KOOPAMHATHOW (YUCIIOBOM) mpsMOll ¢
COOTBETCTBYIOLIUM €l UMCIIOM W M300pa)kaTh HATypaJibHbIE YHCIIA
TOYKaMH Ha KOOPJMHATHOH (YUCIIOBOM) MpsIMOi

BeimonuaTe apudmMernyeckre OeiCTBUS ¢ HaTypaJIbHBIMU YUCIIAMU,
C OOBIKHOBEHHBIMH JAPOOSMH B MIPOCTEHIINX CIIydasx

BbInonHATE IpoBEpKY, IPUKUAKY pe3yIbTaTa BHIYMCIECHUN
OxkpyrisaTh HaTypajIbHbIE YKCIIA

Pemenne TekcTOBBIX 3a7a4

Pemarbp TekcToBble 3aJaud  apUPMETHUECKUM CIOCOOOM H ¢
MIOMOIIBIO OPraHW30BaHHOTO KOHEYHOI'0 Iiepedopa BCceX BO3MOMKHBIX
BapHaHTOB

Pemarp 3apmaun, copaepxkaliue 3aBHCHUMOCTH, CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, DPACCTOSHUE, II€HA, KOJMYECTBO,
CTOUMOCTb

Hcnonb30BaTh KpaTKHe 3aMuCcH, CXeMbl, TaOJIUIbl, 0003HAYCHUS ITPH
pelIeHnu 3a1au

[Tonb30BaThcs OCHOBHBIMU €IUHUIIAMH U3MEPEHHMsS: 1I€HbI, MACCHI,
paccTosiHus, BPEMEHH, CKOPOCTH, BBIPAXKaThb OJHU €IWHHULIBI

BEJIMYHUHBI YEPE3 IPYyTHE
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2.5

3.1

3.2

33

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

W3Bnekars, aHAJIM3UPOBATD, OLICHUBATh uH(popMaIuio,
NpEJCTaBICHHYI0O B Tabnume, Ha CTOJOYATOW  JaUarpaMmme,
MHTEPIPETUPOBATH MIPEACTABICHHBIE TaHHBIE, HCIIOIb30BaTh JaHHBIE

IIPU PELICHUH 3a/1a4
Harmsannas reomerpust

ITons30oBaThCs rCOMCTPUYCCKUMHU T[OHATHAMU: TOYKA, IIpsAMasd,

OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

[TpuBoauTh mpUMeEpbl OOBEKTOB OKPYXKAIOLIETO MHUpa, HUMEIOLINX

(dbopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYp

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEpIIMHA
CTOpPOHA; C MHOIOYIOJIbHMKaMHU: yroJjl, BepIIMHA, CTOpPOHA,
JMaroHaJlb; ¢ OKPY>KHOCTBIO: PainycC, TUaMETp, LIEHTP

N300paxaTh u3ydeHHbIE TeOMeTpruUecKue (PUrypsl Ha HEIMHOBAaHHON

U KJIETYaTOH Oymare ¢ MOMOIIBIO IUPKYIIS U JIMHEHKH

HaXOI[I/ITI) AJIMHBL OTPE3KOB HCEIMOCPCACTBCHHBIM H3MCPCHHUEM C
IIOMOIIBIO HHHCﬁKH, CTPOUTHb OTPE3KH SaﬂaHHOﬁ UIMHBI; CTPOUTH

OKPYKHOCTb 33JJaHHOTO pajanyca

Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaApaTa

AJI UX TOCTPOCHUS, BBIYUCIICHUS TUIOIIAAN U IICPUMETPaA

BbruucnaTe mepuMerp M IUIOINAAb KBaJpara, MPsIMOYroJbHHKA,
¢buryp, COCTaBICHHBIX W3 IMPSIMOYTOJHHUKOB, B TOM YHCJe (UTYD,
n300pakE€HHBIX Ha KJIeT4yaTol Oymare

[Tonp30BaTbcss OCHOBHBIMM METPHUUECKUMH €IMHULIAMH H3MEpPEHHS
JUTMHBI, TUTOIIAIH; BBIPAYKATh OJHU €IMHUIIBI BETMUYNHBI Yepe3 Ipyrue
PacniozHaBaTh nmapasuienenumnen, Ky0, NCIOIb30BaTh TEPMUHOIIOTHIO:
BEpIINHA, pedpo, TpaHb, W3MEPEHUS; HAXOIUTh W3MEPEHUS
napanjenenunena, kyoa

Bbruucnate  00béM  KyOa, mapaienenunena Mo  3aJaHHbIM
M3MEPEHUSM, TTOJIb30BAThCS €ANHUIIAMH U3MEPEHUs 00bEMa

Pemrate HectoXHBIC 32,1241 HA H3MEPEHHE T€OMETPUIECKUX BETHINH

B IPAKTUYCCKUX CUTyallUAX
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6 KIIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1 Yucia U BEIUMCIIEHUSA

3HaThL U MOHUMATh TCPMUHBI, CBA3AHHBLIC C Pa3JIMYHBIMU BUAAMU
1.1 YHCEN U CIIOCO0aMU MX 3aIiCH, IEPEXO0IUTh (€CIIH 3TO BO3MOXKHO) OT

OJIHOM (pOPMBI 3aMKCH YKCIA K APYTOi

12 CpaBHI/IBaTI) U ynopsaaoduBaTb LEJIbIC YHCIIA, OOLIKHOBEHHEIC H
JCCATUYHBIC I[pO6I/I, CpaBHHBATb YKCJIa OJJHOI'O U pa3HbIX 3HAKOB

BI:IHOJIH?ITI), coucrasa YCTHBIC u IIMUCBMCHHBIC HpI/IéMBI,
13 apI/I(i)MCTI/I‘leCKI/Ie HeﬁCTBHH C HaTypaJIbHBIMH U HCJIBIMHU 4YHCJIaAMHU,
OOBIKHOBEHHBIMH U JCCATUYHBIMHA I[pO6$IMI/I, IIOJIOKHUTCIIbHBIMHN H

OTpULATCIIbHBIMU Y CJIaMU

BBIYNCIIATE 3HAYEHUSI YACIIOBBIX BBIPAXKEHUH, BBIIIOJIHATh IPUKUAIKY
14 U OLEHKY pe3yJbTaTa BBIYHUCICHHH, BBINOIHATH NpPeoOpa3oBaHUs
YHUCIOBBIX BBIPQKEHUII Ha OCHOBE CBOMCTB apU(pMETHYECKHX

nerlcTBUN

15 OxkpyrisiTh 1LeJble YWCIa W JAECATUYHbIE JpoOH, HaXOIUTh
' NpUOJIMKEHUS YnCell

CoOOTHOCUTH TOUKY Ha KOOPJAWHATHON MPSAMOM C COOTBETCTBYIOLIUM
1.6 eil ynciioM 1 n300paxarh YKcia TOYKaMU Ha KOOPAMHATHOM MPSAMOH,

HaxXOJUuThb MOOYJIb YHCJIa

17 COOTHOCUTH TOYKY B NPSIMOYIOJBHOM CHCTEME KOOPAHMHAT C

KOOPJMHATAMH 3TON TOUKHU

18 OKpyrnarh 1eible YWclia ©  JACCATUYHBIC JAPOOH, HAXOIUTh

NPUOIMKEHUS YU CEeT
2 Yucnosble 1 OyKBEHHBIE BHIPAKEHUS
[Tonnmathb 1 ynotpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTETIEHU
2.1 YyHhclla, HAXOAWUTh KBaJIpaT W KyO uwWcia, BBIYMCIATH 3HAUYECHUS
YUCJIOBBIX BBIPAKEHUN, CONEPKAIIUX CTEIIEHU
ITonp30BaThCs MpU3HAKAMU JEIMMOCTH, PACKJIaAbIBaTh HATYpaIbHbIE

2.2

qucja Ha MPOCThIC MHOXHUTCIIN
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23 [Tonp30oBaTbCss MAacITAOOM, COCTABIIATH MPOIIOPIIUN U OTHOLICHHS

Hcnonb3oBate OyKBbI s OOO3HAYEHHs 4YHMCENI IpPU 3alUCH
24 MaTEMaTUYECKUX BBIPAXKEHUN, COCTABIATh OYKBEHHBIE BBIPDAKEHUS U

(dbopMyIIbl, HAXOAUTH 3HAUYEHUS OYKBEHHBIX BBIPAKEHUI
2.5 Haxonutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenne TekcToOBBIX 3a7a4

31 Pemarh MHOTOIIIAroBbIE TEKCTOBBIC 3aJadd  apH(PMETHUYCCKUM
CII0CO0OM

Pemars 3agaun, cBA3aHHbIE C OTHOUIEHUEM, IIPONOPLIMOHATBHOCTHIO
3.2 BEJIMYMH, MIPOLIEHTAMH, PELIaTh TPU OCHOBHBIE 33JaYd Ha JIpoOHU U

IMPOLCHTLI

Pemate 3amaum, coaepskamue 3aBUCHUMOCTH, CBS3BIBAIOIINE
BEJIMYUHBI: CKOpPOCTb, BpEMs, pACCTOSHUE, LEHY, KOJHYECTBO,
33 CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI, UCTIOIB3YS
apupMeTUUeCcKre JeHCTBHS, OIEHKY, NPUKUIKY; TOJIb30BaThCS

€IMHULIAMU U3MEPEHMS COOTBETCTBYIOIIMX BEIUUNH
34 CocTtaBnsaTh OyKBEHHBIE BEIPRKEHUS 110 YCIOBHUIO 331a4H

W3Bnekars nHMOPMAIIHIO, TPEICTABICHHYIO B TaOJHIIAX, HA TMHCHHOM,
3.5 cTonO4yarod WIM  KpPYroBOM  JuarpaMmax, HWHTEPIPETHPOBATH

MPEACTAaBIICHHLIC JaHHBIC, UCITIOJIb30BATh JAHHBIC IIPH PCIICHUH 3a/1a4

16 [IpeacraBnsaTe WHPOpPMALUIO C TMOMOIIBIO TAOMUIl, JTUHEHHON U
’ CTONOUYATON TUarpamm

4 Harnsignas reomerpust

[TpuBoauTE NpUMEpPbl OOBEKTOB OKPYXKAIOLIETO MHpa, MMEIOLINX
4.1 (bopMy H3YUYEHHBIX F€OMETPUUECKUX ITUIOCKMX U MPOCTPAHCTBEHHBIX

buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (UTYp

N300pakaTh ¢ MOMOIIBIO IHMPKYJs, JUHEWKH, TPAHCIOPTUpAa Ha
4.2 HEJIMHOBAaHHOM M  KjieTryaTod Oymare U3y4YeHHbIE IUIOCKHE

reoMerpuueckue GUrypsl ¥ KOHQUrypanuu, CHMMETpPHUHbIE (GUTYPBI

[Tonb30BaThcs TEOMETPUUECKUMU MOHATHSMH: PAaBEHCTBO (QUTYD,
43 CHUMMETpPHS;  HUCIIOJIb30BaTh  TEPMUHOJOTHMIO,  CBA3aHHYIO  C

CHMMeTpHCﬁI OCbh CUMMCTpPHH, HCHTP CUMMCTPHUU

HaxoauTb BeTMYMHBI YTII0B U3MEPEHUEM C MTOMOIIBIO TPAHCIIOPTHPA,
44 CTPOUTH YIJIbl 3a/laHHOM BEJIMYMHBI, NOJIB30BAThCS IPHU PELICHUU
3aJa4 rpajlyCHOH MEpOH yIjoB, pacliO3HaBaTh HA YEPTEKAX OCTPBIN,

MIPSAMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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Beluucnare JUIMHY — JIOMAHOM, IIEPUMETP  MHOIOYTOJIbHUKA,
4.5 IIOJIB30BAaTbCAd E€AVMHULAMU M3MEpPEHHUs JUIMHBI, BBIpaXKaTb OJHU

CANMHUIBI USMEPCHUA NJIMHBI 4YEPE3 APYTrUc

Haxomutb, ucCHonb3yss 4epTEXHbIE HWHCTPYMEHTBI, PaCCTOSHUS:
4.6 MEXIy ABYMS TOYKAMM, OT TOYKM JO MPSIMOW, JJIMHY IYyTH Ha

KBaﬂpaTHOﬁ CCTKEC

Beraucnares mromans GUryp, cocTaBIe€HHBIX U3 HPSMOYTOJIbHUKOB,

UCIIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJILHUKH, HA paBHBIE (DUTYPHI,
4.7 JOCTpauBaHUE [0 MPSAMOYrOJbHHUKA, IOJB30BaTbC OCHOBHBIMHU

eIMHUIAMHA W3MEpPEeHUS IUIOMIAAH, BBIPAXATh OJHU COUHUIIBI

U3MEpEeHHUS TUIOUIA N Yepe3 Apyrue

PacriosHaBath Ha MoOAeNsIX M H300paXEHUSX NHPAMUAY, KOHYC,

4.8 HWIMH]IP, UCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb,

OCHOBAaHHE, Pa3BEPTKa

49 N306paxars Ha KJIETYaTOU Oymare IIPSAIMOYTOJIBHBIN
' napauienenure
410 Bbruncnsate 00bEM NIPSIMOYrOJILHOTO —Mapajiesenumena, Kyoa,
. MMOJIb30BATHCs OCHOBHBIMU CAMHHUIIAMU U3MCPCHUS 00BéMma
411 Pentate Heca0XHEIE 3aa4u Ha HaXO0KXACHUC TICOMCTPHYCCKUX
' BCJIMYHMH B IMIPAKTUYCCKUX CUTYyallUAX
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 HarypanbHble yncia u HyJb
. HatypansHoe uucno. Psx Harypanbnbix uucen. Ywucno 0. M3oOpaxenue
' HATYpaJIbHBIX YHCeNl TOYKaMy Ha KOOPAUHATHOW (UMCIOBOM) MpsSAMOit
- [lozunmonHas cucrema cuucineHusa. Pumckas nHymepauusa. J[lecaruunas
' CHUCTEMa CUUCIICHUS
13 CpaBHEeHHE HATYPAJIbHBIX YMCEJI, CPABHEHUE HATYpPaJIbHBIX YUCEN C HYIEM.
' OKpyrJieHHe HaTypaJIbHbIX YHCEIl
CnoxxeHue, BBIUUTAHUE, YMHOXKEHHE M JICJICHHE HATYypalbHBIX YHCEIN.
14 CBOWMCTBO HYJISI TIPU CJIOKEHHUH, CBOMCTBA HYJISI M €IMHUIIBI TP YMHOKCHHH.
' [lepemecTuTensHOE U COYETAaTENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U
YMHOXKEHUS, PACHIPEAETUTEIBHOE CBOWCTBO (3aKOH) YMHOXKEHUS
s Hcnonp3oBanne OykB ajii 00O3HAUEHHUsS HEU3BECTHOTO KOMIIOHEHTAa U
' 3aMMCU CBOMCTB apu(PMeTHUECKUX IeHcTBUI
Jenutenu m KpaTHbIE 4uCia, Pa3joKeHHEe Ha MHOXuTenu. [Ipocteie u
1.6 cocraBHble uucina. [IpusHaku nenmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 CreneHb C HAaTypaJIbHBIM IIOKa3aTeleM. 3amuch YHCJIa B BHUJIE CYMMBI
' pa3psAIHBIX CcllaraeMbIX
UYucnoBoe BbIpakeHHE. BpluMclieHHe 3HAYEHUM YUCIIOBBIX BBIPAXKEHMHI,
18 MOPSIOK  BBITIOJHEHUsT JedcTBUU. Fcnonb3oBaHME NOpH  BBIYKCICHHSX
. MEPEMECTUTENBHOTO M COYETATEIIbHOTO CBOMCTB (3aKOHOB) CJIOKEHHS U
YMHOXKEHHS, pacIpeAeIUTEIbHOTO CBOMCTBA YMHOKECHUS
2 Hpobu
[IpenacraBnerne o ApoOM Kak crmoco0e 3amuch  YacTh BEITUYUHBL.
OO0bikHOBeHHBIE IpoOu. [IpaBunbHBIC U HEMpaBWIbHEBIE ApoOu. CMelaHHast
2.1 JIpo0b, TIPEICTABJIICHHE CMEIIaHHOW IPOOW B BHJIE HEMPABUILHON ApOOH U
BBbIJICTICHHE IIEJI0N YacTW YHuClia U3 HEempaBWIbHOU apobu. M3o0pakeHue
JIpo0el TOYKaMy Ha YHCIIOBOM TIPSMOi
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OcHoBHOe cBoiicTBO Apoou. Cokparnienue apooOeit. [lpuBeaenue apodu k

22 HOBOMY 3HameHareno. CpaBHeHHE IpoOeit
53 CrnoxeHue 1 BBIYUTaHUE IpoOeii. YMHOXKEHHE U AeTIeHHne IpoOeii, B3aUMHO-
' oOpartnble 1poOu. HaxoxkaeHne yacTH 1eJIoro U EeNoro o ero 4actTu
Hecsatuunas 3anuchk npoOeit. IlpencraBienune necATUYHON ApoOU B BHUC
24 OOBIKHOBEHHOH. M300paskeHne NecATHYHBIX JIpoOeil TOUKaMu Ha YMCIIOBOM
npsimMoid. CpaBHEHHUE JIECATUIHBIX IPOOCH
55 ApudmeTrnueckue AEMCTBUS € JAECATUYHBIMU JpoOsiMu. OKpyriieHue
. JECATHUYHBIX Ipo0Oeii
3 Pemienne TeKCTOBBIX 3a/1a4
3.1 Pemenne TekcTOBBIX 33724 apuPMETUUECKUM CLIOCOOOM
12 Pemenne nornueckux 3anad. Pemienue 3amay nepebopomM BcexX BOZMOKHBIX
' BapuaHTOB. Mcrosnb30BaHue NP PeIIEHUH 3a/1a4 TabJIUIl U CXEM
Pemienne 3amau, conxepkalux 3aBUCHMOCTH, CBS3BIBAIOLINE BEIUYHHBI:
13 CKOpPOCTb, BpeMsl, pAacCTOSHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh. EIMHMIIBI
' M3MEPEHHUsS: MACChl, 00bEMa, IICHBI, PACCTOSIHUS, BpEMEHH, CKOpOCcTU. CBS3h
MEXAY €IMHULIAMHA U3MEPEHUS KaKI0M BETUUHHbI
34 Perenrie OCHOBHBIX 3a/1a4 Ha ApooU
3.5 [IpencraBienue JaHHBIX B BHIE TAOIUI, CTONIOYATHIX JUArpaMM
4 Harnsanas reomerpust
Harnsoaeie npencraBneHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpE30K, JIyd, YroJ, JIOMaHasi, MHOTOYIOJbHUK, OKPYKHOCTb, KpPYI. YTOI.
[TpsiMo¥, OCTpPBIN, TYITON U pa3BEPHYTHIN YTIIbI
JnuHa oTpe3ka, MEeTpUYECKHUE eUHUIIBI ITTUHBL. JIJTMHa TOMaHOM, IEpUMET]
4.2 MHOTOyTOJIbHUKA. VI3MepeHue U TOCTpPOEHHUE VYIIOB C MOMOIIBIO
TpaHCTIOPTHUPA
43 Harmsinaple mpeactaBieHusi o ¢urypax Ha TJIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJILHUK, KBAAPaT, TPEYTOJIBHUK; O PAaBEHCTBE (PUTYD
Nzobpaxenne ¢uryp, B ToM uucie Ha kierdaroi Oymare. [loctpoeHue
44 KOH(Urypauuii M3 yacTed MNpsMOil, OKPY)KHOCTH Ha HEJIMHOBAaHHOW H
' kineTdaroil  Oymare. lcmonp3oBaHWE CBOWMCTB CTOPOH M YIJIOB
MPSIMOYTOJIbHHKA, KBaJIpaTa
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[Inomane mNpsAMOYroJbHUKA M MHOTOYTOJBHHKOB, COCTAaBJICHHBIX W3
4.5 OpSMOYTOJIbHUKOB, B TOM 4HucClie (UTYyp, M300paXEHHBIX Ha KJIETYATOM

Oymare. EquHUITBI M3MEPEHUS TUTOMIATN

Harnsgnsie MpeJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
NpSMOYTOJIBHBIM Tapajiesienunes, Kyo0, MHOrorpaHHukH. V3o0pakeHue
4.6 MPOCTEUIINX MHOTOTpaHHUKOB. Pa3BEpTku Kyba W mapayienenumnena.
Co3znanue Mojieneil MHOTOTPaHHUKOB (U3 OyMaru, MpoBOJIOKH, TUIACTHIINHA

U IPYyTUX MaTepHalioB)

O0bEéM MPSAMOYTOJIBHOrO Mapauienenuneaa, Kyba. EnquHumsl usmepeHus

4.7
00Béma
6 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Harypanbnsle yncna
Apudmerndeckue NEUCTBUS C MHOTO3HAYHBIMH HATYPaJIbHBIMU YUCIAMH.
YucnoBble BBIPOKEHUS, MOPSIOK JEHCTBUM, HCIOJIB30BAaHHE CKOOOK.
1.1 Hcnonb30BaHKEe IIPU BBIYUCIICHUAX MIEPEMECTUTEIBHOTO U COYETATEIBHOIO
CBOMCTB CJIOKEHHUS W YMHOXEHHUSA, PpPACIPEIEIUTENIBHOTO CBOWCTBA
YMHOKEHHUSI
1.2 OxkpyriieHne HaTypalbHbIX YUCEIl
13 Jenutenu v KpaTHBIE Ynciia, HAMOOIBIINI OO 1eTUTEh U HAMMEHBIIICE
' oOmiee kpatHoe. JlemMMOCTh CyMMBI U TIPOU3BEICHUS
1.4 Jlenenue ¢ octaTkoM
2 Hpobu
51 OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOWMCTBO NIpoOM, COKpaIleHue aApooeil.
' CpaBHeHUE U yHIOPSAOYMBAHUE IpOOeit
57 Pemienne 3agau Ha HAXOXKJEHHWE YAaCTH OT LIEJIOTO U IIEJIOr0 MO €ro 4acTH.
' JpoOHoe 4ncio Kak pe3yabTaT ASICHHS
23 [IpencraBnenne necITUYHOW JpoOM B BHJAE€ OOBIKHOBEHHOW JpOOH |
' BO3MO>KHOCTH TPEJICTaBIIeHUsI OOBIKHOBEHHOU APOOU B BUJIE NECATUIHON
Jecsatuunbie npoOW U MeTpUYecKas cucreMa wmep. ApudmeTHueckue
2.4 JNEHCTBUS M YHUCIIOBBIC BBIPAXKEHHUS C OOBIKHOBEHHBIMH U JECATUYHBIMHU
JIpOOSIMHU
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5 OtHomenue. [leneHue B NMaHHOM OTHOIIEHWH. Macmral, TPOMOpPIHS.
IIpuMeHeHne NponopUUi IIPU PEILIEHUN 3a]1a4

[TonsiTue npoueHTa. BerunciieHne npoieHTa OT BEJIMUYMHBI U BEJIMYUHBI 110
2.6 e€ mporeHTy. BelpakeHHE TPOILEHTOB NECATHUYHBIMU Apo0sMu. Pemrenue

3ala4 Ha MMPOLCHTHI. BLIpa)KeHI/Ie OTHOLICHUA BCJIMYHH B MIPOLCHTAX
3 ITonoxxuteabHBIC U OTPULATCIIBHBIC YNUCJIa

ITonoxurensHble U OTpULATENbHBIE yncia. Llensle yucia. Moayie yucna,
3.1 reoMeTpuuecKasl MHTeprperanus Moayis uucia. M3oOpakeHue yucen Ha

KOOpAMHATHOM npsAMoil. UncnoBslie npoMexxyTKU. CpaBHEHUE UnCen

12 Apudpmernueckue JAEUCTBUS C IOJIOKUTEIbHBIMU M OTPHULATEIbHBIMU
YHUCIIAMU

[TpstmoyronbHast cucTeMa KOOpAWHAT Ha MI0cKocTU. KoopanHaTel TOUKH Ha
33 IUIOCKOCTH, abciucca u opauHara. l[loctpoeHme Touek u Quryp Ha

KOOPAMHATHOM IIOCKOCTH
4 BykBeHHBIE BBIpaXKEHUS

[Ipumenenne OykB [UIsl 3alMCH  MAaT€MaTUYECKUX BBIPAXKEHUNH U
il npemioxenuii. CpoiictBa apudmeTnueckux AeicTBuil. bykBeHHBIE

BBIPAKCHUA U YUCJIOBBIC ITOJJCTAHOBKH. BYKBGHHI)IG PAaBCHCTBA, HAXOXKIACHUC

HCHU3BCCTHOI'O KOMITIOHCHTA

42 ®opmynsl, GopMyssl IEpUMETpa U TUIOHIAAN MPSMOYTOIbHHIKA, KBaapara,
00bEMa mapaienenumena u Kyoa

5 Pemrenye TeKCTOBBIX 3a7a4
5.1 Perenne TekcTOBBIX 33724 apuPMETUUECKUM CLIOCOOOM

59 Pemenne morundeckux 3agad. Pemnienue 3amad nepe6op0M BCE€X BO3MOXXHBIX

BAPUAHTOB

Pemenue 3amad, comeprkaniux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEITUYHHBIL:
CKOpPOCTb, BpeMs, pacCTOsSiHUE, I€Ha, KOJUYEeCTBO, CTOMMOCTb,
53 MIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThl. EquHUIIBI H3MEpPEHUS: MACCHI,
CTOMMOCTH, PACCTOSIHMS, BPEMEHH, CKOpPOCTHU. CBSI3b MEXKIY €IUHULIAMU

HN3MCPCHUA Ka)K)IOI\/'I BEJINYHHBI

54 Pemrenne 3aaa4, CBA3aHHBIX C OTHOHICHHUEM, IMIPOMNOPHUOHAIBHOCTBIO
BCJIIMYHMH, NIPOUCHTAMHU,; PCIICHUC OCHOBHBIX 3aJ1a4 Ha ,[[pOGI/I 1 IPOUCHTBI

55 Onenka U MPUKHUIKA, OKpyriieHHe pesynbrata. CocTaBieHHe OyKBEHHBIX
BBIPAXXEHHI 110 YCIOBUIO 33/1a4H.
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[IpencraBnenne JaHHBIX C MOMOINBIO TaOauIl U auarpamMm. Croi04aThie

>0 auarpammbl. YTeHHe KpyroBbIX Juarpamm
6 Harnsannas reomerpust
6.1 Touka, mpsiMas, OTpE30K, JIyd, yroj, JOMaHas, MHOIOYI'OJbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
62 B3anmHOe pacrnonokeHue IBYyX MNPsSMBIX Ha IUIOCKOCTH, IapasuleibHbIE
' IpsIMblE, IEPIEHAUKYIISIPHBIE TIPSIMbIE
63 W3mepeHne pacCTOSAHMM: MEXKAy ABYMS TOYKaMH, OT TOYKHM 1O IIPSIMOM,
' JUIMHA MapLIpyTa Ha KBaJpaTHOU CETKe
6.4 W3mepeHue 1 MoCTpOEHUE YIJIOB € IOMOIIbIO TPAHCIOPTUPA
6.5 Buasl TpeyroiabHUKOB: OCTPOYTOJIBHBIN, MPSAMOYTOJIbHBIM, TYIIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 YerbipéxyronpHuk. [IpAMOyronbHHMK, KBaapar: MCIOIb30BAaHME CBOWCTB
' CTOPOH, YIJIOB, IMarOHAJICH
N300paxeHne TreoMeTpuyeckux QUIryp Ha HEJIMHOBaHHOW Oymare c
6.7 UCIIOJb30BaHUEM  LIUPKYJs, JIMHEHKH, YrOJbHUKA, TPAHCIOPTHUDA.
[Toctpoenus Ha kieTyaToil Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[Tonsatne  mmomanu  GUIyphl, E€AMHUIBI  U3MEPEHUs  IUIOIIAJH.
6.9 [TpubmmkE€HHOE U3MepeHue IIoIaau GUryp, B TOM YKCie Ha KBaJpaTHON
CEeTKE
6.10 [TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPY)KHOCTH, TUIOLIAN Kpyra
611 CuMmmerpus: LeHTpalbHas, oceBas M 3epkanbHasd. IloctpoeHune
' CUMMETPUYHBIX QUTYP
Harnsanueie IpeJICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢burypax:
napaujienenunen, Ky, mpusma, nupaMmuia, KOHyc, HWIMHAP, ap U cdepa.
6.12 N3o00paxenne  mpocTpaHCTBEeHHBIX  Quryp. Ilpumepsl  pa3Béprok
' MHOTOTPaHHMKOB,  IWIMHApa W KoHyca. Co3maHue — mojenen
MPOCTPAHCTBEHHBIX GUryp (M3 Oymaru, IpoBOJIOKH, IJIACTHIIMHA U JPYTUX
MaTepUaoB)
6.13 [Tonsitue 06béMa, enuHUILBI U3MepeHus: 00béMa. OOBEM MPSIMOYTOIBHOTO
' napajuienenumnena, kyoa
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