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[TosicHuTenpHAs 3aMKCKa 3

Cogepxanuie 00ydeHuUs :

5 Knacc 5

6 Kiacc 6

[Tnanupyemblie pe3ynbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca ]

«MaremaTuka» Ha ypOBHE OCHOBHOTO 00111ero o0pa3zoBaHus

TemaTuyeckoe IIaHUPOBAHKE:

5 Knacc 14
6 Kiacc 15
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM 16
00pa3oBaTesbHOM MPOrpaMMbl

IIpoBepsieMble 3JIEMEHTBI COASPIKAHMS 20
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INOACHUTEJIBHAS 3AIINCKA

[TpropuTeTHBIMU LIENIIMU 00YYEHUsI MaTeMaTHKe B 5—06 Kilaccax sIBISIOTCA:

e [poAoKeHHE (OPMUPOBAHMS OCHOBHBIX MAaTeMaTHMYeCKUX MOHATUH  (4HUCIO,
BEIMYMHA, TeoMeTpuueckass Qurypa), obOecrneuuBaOIMX IPEEMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30oBaHUs 00yUarOIINXCS;

® Da3BUTHE MHTEIUICKTYAIBHBIX W  TBOPYECKHX CHOCOOHOCTEH  oOyyaromumxcs,
IIO3HABATEJILHOM aKTUBHOCTH, HMCCIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3y4YEHUIO
MaTEMAaTUKH;

® [0JBEJCHUE O0YJAIOIUXCS HA JOCTYITHOM [yl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKHU U OKPY>KaOLIEro MUpa;

e (dopMmupoBaHME€  (PYHKIMOHAIBHOM  MareMaTHYecKOM  IpPaMOTHOCTH:  yMEHUS
pacrio3HaBaTh MaTE€MaTU4YeCKHEe OOBEKThl B pPEATbHBIX JKU3HEHHBIX CUTYalUsX,
IPUMEHATh OCBOECHHBIE YMEHHUS JJIs PEUICHUs IMPAKTHKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IMOJIYYEHHbIE pEe3yJbTaTbl M OLEHUBAaTh UX Ha COOTBETCTBUE
NPAaKTUYECKON CUTYallUH.

OCHOBHBIC JJMHUU COJIEP)KaHHsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmernydeckas u
reoMeTpHYecKasi, KOTOpblEe Pa3BUBAIOTCS MapajlleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ U B3aUMOJEHUCTBUU.
Taxoke B Kypce MaTeMaTHKH IIPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM ajreOpbl U OnucaTeIbHON
CTaTUCTHUKH.

N3yuenune apudmMeTHyeckoro Marepuana HauMHAeTCs CO CHUCTeMAaTH3allMd U pPa3BUTHUS
3HaHUH O HATYpaJbHBIX YHMCIAX, MOJYYCHHBIX Ha YPOBHE HAYAIBHOTO OOIIETO OOpa3OBaHMSL.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTENBHOM TEXHUKH M (HOPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYMCIUTEIBHON KYJBTYpbl, B YACTHOCTH C
o0yuyeHHeM MPOCTEHIINM MpUEMaM MPUKHUIKUA U OLIEHKH pe3yJbTaToB BhIUMCIeHHH. M3yueHue
HaTYpaJIbHBIX YHCEJI IPOJOJKAETCs B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHATHUSMU TEOPUU
JEIIUMOCTH.

Hauano m3yuenus OOBIKHOBEHHBIX M JIECATUYHBIX IpOOEH OTHECEHO K 5 Kiaccy. JTo
HEpBbI 3Talm B OCBOGHUHM ApoOeH, Korjxa MpOMCXOAMT 3HAKOMCTBO C OCHOBHBIMHM HIESIMH,
NOHATUSIMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOeil B MOJHOM 00BEME
OPEIIECTBYeT M3YyUSHHIO JECATUYHBIX IpoOel, uTo 11e1eco00pa3HO ¢ TOUKH 3PEHHs JIOTUKU
U3JIO)KEHUSI YUCJIOBOM JIMHMM, KOTJa NpaBWJia JNEHCTBUH € JNECATUYHBIMH IPOOSIMH MOKHO
000CHOBaTh YX€ H3BECTHBIMU aJIrOpPUTMAaMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0siMi. 3HAKOMCTBO C JIECATUYHBIMU JApPOOSIMM PACIIMPUT BO3MOKHOCTH JUISl TIOHMMaHUS
00yyaromyMuUCs MPUKIAAHOTO IPUMEHEHHs HOBOM 3alliCH MPU U3YUYEHUH JPYTUX NPEAMETOB U
IIpU IPAaKTHYECKOM Hcnoiib30BaHuU. K 6 kiaccy oTHECEH BTOpOil ATan B U3yueHUU Jpobei, riae
IPOMCXOIUT COBEPILICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M INpeoOpazoBaHMs JIpoOel, OcBOeHHE
HOBBIX BBIUYHCIUTENbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHHUKH BBIYHUCICHHUI, B TOM 4HCIIE
3HaYeHUN BBIPKEHHH, COAepKaluX MU OOBIKHOBEHHBIE, U JECATHYHBIE JPOOH, YCTAaHOBICHHE
CBs3eM MeXIy HMMH, pacCMOTpEHHE MPUEMOB pelleHus 3a7ad Ha Apoou. B Hauvane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C ITOHATUEM MPOLIEHTA.

Oco0eHHOCTbIO M3YYEHHUS TOJOXKHUTENbHBIX U OTPULIATEIbHBIX YHCEN SIBISETCS TO, YTO
OHM TaKX€ MOTYT pacCMaTpUBAaThLCS B HECKOJIBKO ATANoB. B 6 kilacce B Hayasle U3y4eHUs! TEMbI
«ITonoxuTenbHble M OTPULATENbHBIE YMCIa» BblaenseTcs noarema «llenbie uncna», B pamKax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIBHBIMHU YHCIAMH MU JEHCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPHULIATENIbHBIMH YHCIIaMU IIPOUCXOIUT HA OCHOBE COJIEPKATEIBHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE IO3HAKOMHUTH OOYYaIOIIMXCS MPAaKTUYECKH CO BCEMH OCHOBHBIMHU
MOHATUSIMM TE€MbI, B TOM YHCJE U C MpaBWIaM{ 3HAKOB IPH BBINOJIHEHUU apUPMETHUECKUX
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neiictBuii. M3ydyeHue palMoOHaAIbHBIX YKMCET HA 3TOM HE 3aKOHYMTCS, a OyAeT NMPOJOKEHO B
Kypce anredpsl 7 Kiacca.

[Ipu oOyueHMM pelIeHUI0 TEKCTOBBIX 3aady B 5—6 Kiaccax HUCHOJIb3YIOTCA
apupmeTrueckue npuémsl pemeHus. [Ipu oTpaboTke BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCSl TEKCTOBBIE 3a/lauM CIEAYIOIIMX BUAOB: 3a/laud Ha JIBUKEHUE, Ha YacTH, Ha
NOKYIIKH, Ha PabOTy W MPOM3BOJUTEIBHOCTh, HAa MPOLEHTHI, HA OTHOIICHUS M IMPONOPIHH.
OOyuaromiyecs 3HaAKOMATCA ¢ IpUEMaMM pelIeHMs 3ajad 1epeOopoM BO3MOXKHBIX BapUaHTOB,
yuaTcst paboTath ¢ nH(pOpMaIKeH, PeICTaBIeHHON B popMe TaOIHIl WIIH AUATPaAMM.

B mporpamme yuebHoro kypca «MaremaTuka» HpegyCMOTpPEHO (OPMHPOBAHUE
IPOTEIEBTHUECKUX aNreOpandeckux NpezcTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHCia B
3aBUCUMOCTH OT MAaTE€MaTMYECKOr0 KOHTEKCTa BBOJIUTCS MOCTENEHHO. bykBeHHas CHMBOJIHMKA
IIMPOKO HCIONB3YETCsl MPEXIEC BCEro Ui 3amHCH OOIIMX YTBEPXKICHUNW WM TPEASIOKEHHIA,
(GopMyI1, B YACTHOCTHU JJISl BBIYMCICHHUS F€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIs»
qucia.

B mnporpamme yuebHOoro kypca «MaremaTHka» NpeAcTaBle€HA HarjsiHas TEeOMETpPHUs,
HampaBJIeHHAsT Ha pa3BUTHE OOpa3HOrO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHS,
u300pasUTeIbHbIX yMEHUH. OTO BaXKHBIH STal B H3YYEHUU TIEOMETPUH, KOTOPBIH
OCYILECTBIISICTCSI Ha HATJSIIHO-TIPAKTUYECKOM YpPOBHE, ONHMPACTCSs Ha HarJsAHO-00pa3HoOe
MbllIeHHe oOyuaromuxcs. bonpiias posib OTBOAMUTCS NPAKTHUECKOW AEATENbHOCTH, OMBITY,
OKCIEPUMEHTY, MojenupoBaHuio. OO0ydaromuecs: 3HaKOMATCS C TEOMETPUIECKUMHU (UTYpaMu
Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX NMPOCTEHIIUMH KOH(UTYpaLUAMU, y4aTcsi ©300paxarb UX
Ha HEJIMHOBAHHOW M KJIETYATON OyMare, pacCMaTpUBAIOT MX MIPOCTEHIIME CBOMCTBA. B mporecce
U3yYeHUs HarJsIHOM TeOMETPUU 3HAHMS, MOJIy4YeHHbIE 00YUYaIOIIMMUCSA Ha YPOBHE HAa4yaJIbHOI'O
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yuyeOHOMy IUlaHy B 5—6 Kiaccax H3ydaeTcs HMHTEIPUPOBAHHBIM INpeaMeT
«Matemarukay, KOTOpPbI BKIIOYAET apu(PMETHUYEeCKUH MaTepual M HArSIHYI0 T€OMETPHIO, a
TaKXe MPOINeIeBTUUECKUE CBEJCHMS W3 alreOpbl, SJ€MEHTHI JIOTUKUM M Hadaja ONucaTelbHOU
CTaTHCTHUKH.

Ha u3yuenune yuyeOHoro xypca «Matematukay» orBoautcs 340 gacos: B 5 kiacce — 170
yacoB (5 yacoB B Hezien0), B 6 kiacce — 170 yacoB (5 yacoB B HEJEINIO).
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COJAEP)KAHUE OBYYEHUA

5 KIIACC

HartypaJjibHble 4ncJa U HYJIb

HarypanbHoe uuncno. Psan mHatypanpHbix umcen. Yucio 0. M3o0pakeHre HaTypabHBIX
qrcesl TOYKaMU Ha KOOPIAWHATHOW (UHCI0OBOM) MPSAMOIL.

[lo3unmoHHas cucreMa cuMclieHHus. PuMckas Hymepauus Kak IOpUMEpP HENO3ULMOHHOMN
CUCTEMBI cuuciaeHus. [lecsaTuunas cuctemMa CUMCIICHUS.

CpaBHeHHE HaTypaJlbHbIX 4YHCEJ, CpaBHEHHE HaTypallbHbIX umcenl ¢ HyléM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CriokeHue HaTypaJlbHbIX 4YHCEN, CBONCTBO HYJS MpU CIOXKEHUU. BplumTaHume kak
neiicTBre, 0OpaTHOE CIOXKEHUIO. Y MHOXKEHUE HATYPaJbHBIX YUCEN, CBOMCTBA HYJS M €JUHUIIBI
pu yMHOXXECHHMH. JleeHue kak JercTBHe, 0OpaTHOE yMHOXXEHHIO. KOMITOHEHTHI JEHCTBUH,
CBsI3b MEXIy HUMH. [IpoBepka pesynbraTta apudmerndeckoro neiictus. Ilepemecturensnoe u
COUueTaTeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHUS M YMHOXXEHHUS, paclpeiesUTEIbHOE CBOMCTBO
(3aKOH) YMHO>KEHHS.

Hcnons3oBanue OykB [Uisi 0003HAUYEHHUS HEM3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOMCTB
apupMETUIECKUX JCHCTBUM.

Jenutenu u KpaTHble 4Kcia, pa3liokKeHUe Ha MHOKUTENU. [IpocTeie U cocTaBHbBIE YKcTa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKoM.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM. 3aluCh YHUCIA B BHUJAE CYMMBI pa3psIHbIX
CJIaraeMbIXx.

YucioBoe BblpaXkeHUE. BpluncieHne 3HAYEHUM YHCIOBBIX BBIPAXKEHUU, TMOPSAIOK
BBIIIOJHEHUsT  AeiicTBuil. lcmonb3oBaHuMe @pU  BBIUMCICHUSIX I[EPEMECTUTEIBHOTO U
COUYETATENLHOTO CBOWCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacHpe/eUuTeIbHOr0 CBONCTBA
YMHOKEHUS.

Jpoou

[IpencraBnenue o apodOu Kak criocode 3amucu 4acTu BeaudrHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHbBIE M HeNIpaBUIIbHBIE 1poOH. CMemaHHas ApoOk, IpeACcTaBIeHne CMEIaHHOH ApoOH B
BUJI€ HEMpPaBUJIBHOM JpoOM W BBbIIEICHHE ILEJOM YacTH 4YMciIa U3 HENpPaBHIBHON ApoOu.
N300paxkenue apoOeit ToukaMu Ha 4yuciaoBoi npsimoil. OcHOBHOE cBOMCTBO poou. CokpalieHue
npobeit. [TpuBenenue Apodu Kk HOBOMY 3HaMeHaTes0. CpaBHEHHE IPOOEH.

CrnoxeHue U BblUMTaHUE OpoOel. YMHOXEHHe U JeneHue poOel, B3aMMHO OOpaTHbIE
npobu. HaxoxaeHne yacTy LEenoro U 1eJIoro 1Mo ero 4acTH.

Hecsatuunas 3anuck Apobeit. [IpencraBnenue aecatnyHol ApoOu B BUIE OOBIKHOBEHHOM.
N3o00paxeHne necATUYHBIX ApoOell TOUKaMM Ha 4YuciIOBOM mpsiMoid. CpaBHEHUE AECITUYHBIX
Ipobeii.

Apudmernueckue JeHUCTBUS C JECATUUHBIMU 1po0siMu. OKpyIyieHHEe AeCATUYHBIX Ipo0eii.

Pelienue TeKCTOBBIX 32124

Pemenne TekcToBBIX 3agad apudmernyeckuM crocoOoM. PemieHue mormdyeckux 3ajad.
Pemrenune 3amau nepe6OpoM Bcex BO3MOXKHBIX BapHaHTOB. Vcmonb30BaHue MpH pelIeHnH 3a/1au
TaOJIUIL ¥ CXEM.

Pemenue 3anay, cogepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBL: CKOPOCTb, BPEMSI,
paccTosiHue, 1I€Ha, KOJUYECTBO, CTOMMOCTh. ENUHMIIBI M3MEpeHMs: Macchl, 00bEMa, IEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSI3b MEXy €IMHULIAMU U3MEPEHUS KOKJOW BETUYHHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne naHHBIX B BUJE TAOIUIL, CTOIOYATHIX THATPAMM.

Harnsanas reomerpust

Harnsanele npencraBineHus o purypax Ha IIIOCKOCTH: TOYKa, IIPsiMasi, OTPE3O0K, JIyd, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [IpsiMoii, ocTpsIid, Tynol U pa3BEPHYTHIN

YTJIBI.
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JnuHa oTpe3ka, METpUYECKHME €OWUHULIBI JUIMHBL. JlJIMHA JIOMaHOW, mNEepUMETP
MHOTOYI'OJIbHUKA. 1I3MepeHne n nocTpoeHue yIiioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsiiaele npeacraBieHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIBHUK,
KBaJpaT, TPEYTOJIbHUK, O PaBEHCTBE (DUTYD.

N300paxkenue Guryp, B TOM uucie Ha kietdyaToi Oymare. Iloctpoenue konurypanuii u3
4acTeil mpsMOii, OKPYKHOCTH Ha HEIMHOBAHHOW M KieT4aroi Oymare. Mcmonb3oBanue cBOWCTB
CTOPOH U YIJIOB NIPSIMOYTOJIbHYKA, KBAApaTa.

[Tnomanp OpsIMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300pakEHHbIX Ha KileTyaTol Oymare. EAMHUIBI H3MEpEeHus IIoLau.

Harnsanele mpeacraBieHuss O  IPOCTPAHCTBEHHBIX — (QUTypax:  MPSMOYTOJIbHBINA
napauenenunes, KyO, MHOrorpaHHUKH. J3o00pakeHue NpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3Béprkn kyba wm mnapamnenenunena. Co3maHue MojeNeii MHOTOTpaHHUKOB (W3 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA U IPYTHX MAaTEPUAIIOB).

O06BEM PAMOYTOIBEHOTO Napayienenuneaa, Kyoa. Equauib: n3mMepenus oobéma.

6 KUIIACC

HarypanbHble ynciia

Apudmernueckne AEHCTBUS C MHOTO3HAUYHBIMH HATypaJbHbIMHU 4HMcIaMU. YucClioBbIE
BBIpQXXCHUSI, MOPSAOK JIEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosib30BaHME MPU BBIUMCICHUSIX
IIEPEMECTUTENIBHOTO U COYETATENBHOIO CBOMCTB CIOKEHUS U YMHOMKEHUS, PACIIPEAEIUTEIILHOTO
cBoiicTBa ymMHOeHUs. OKpyIJIeHHE HAaTypaJIbHbIX YHCEI.

Jlenutenun u KpaTHbIE 4YMCIa, HAaUOONBIIMHM OOIIMH [enuTeNlb U HauMeHbllee oOlee
KpaTHoeE. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsI. [leeHue ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAsi ApoOb, OCHOBHOE CBOMCTBO JIpoOu, cokpaiieHue apodei. CpaBHeHUE U
ynopsiiouuBanue Jpodeid. Perienue 3aau Ha HaXOXKACHHE YacTH OT LIEJIOr0 U LEJNOro Mo €ro
yactu. J[poOHOEe uMciIo Kak pe3ynbTaT jaeieHus. llpeacraBieHue AECATUYHON IpoOH B BUjE
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJICTaBICHHUs OOBIKHOBEHHOH Jpobu B BHUIE
necsaTHUHOM. JlecaTuuHble ApoOU U MeTpuueckas cuctema mep. ApupmeTnueckue IeHCTBUS U
YHCIIOBbIE BEIPAXKEHUS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSMHU.

OtHowenue. JleneHue B JAaHHOM OTHoueHuH. MacmTad, nponopuus. IIpumenenue
IIPONOPLUI NPU PELIEHUU 3a/1a4.

[TonsiTue nmpoueHTa. Beiunciienne NporeHTa OT BEIWYHHBI U BEJIMYMHBI IO €€ TPOLEHTY.
BelpaxkeHue MpoLEHTOB JNECATUYHBIMHM Jpo0siMu. PerieHue 3aiad Ha MpoOLEHTHI. BulipaxeHue
OTHOIIECHUSI BEJIMYHH B IIPOLIEHTAX.

ITostokuTEIbHBIC M OTPHIATEIbHBIC YHCJIA

[TonoxxutensHble W  OTpULATENbHble 4Yucia. lleapie uwcma. Moayne  yucna,
reoMeTpuyuecKas HMHTepHpeTanus MoAyJis uucia. M3o0paxeHune uucell Ha KOOPAMHATHOU
npsimoi.  YucnoBble npomexyTku. CpaBHeHue uucen. Apudmernyeckue JeHCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

[TpsimoyronbHasi cucTeMa KOOpAWHAT Ha IMIockocTH. KoopAnHAThI TOUKM HA MIJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOM MIIOCKOCTH.

BykBeHHbIE BBIpAKEHHUS

[Tpumenenue OyKB JUIsl 3alIMCH MaTeMaTHYECKUX BbIpaXeHUH u npeanoxeHnid. CBoicTBa
apudmeTnyeckux neicTBuil. byKkBeHHbIE BbIpaXXEHHs W YUCIIOBbIE MOJICTAaHOBKU. BykBeHHbIE
PaBEHCTBA, HAXOXJIEHHUE HEHU3BECTHOrO0 KOMIOHEHTa. Popmynbl, (GOpMyNbl MepuMeTpa H
IUIOLIa/Id MPSIMOYTOJIbHKKA, KBajipaTa, 00bEMa napasuienenunena u Kyoa.

Pelienue TeKCTOBBIX 32424

Pemennie TekcToBBIX 3agad apudmernyeckuM crocoOoM. PemieHne mormdyeckux 3ajad.
Pemrenue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anau, copepkalux 3aBUCUMOCTH, CBSI3BIBAIOLINX BEJIMYUHBI: CKOPOCTb, BPEMS,

pacCTodHue, ncHa, KOJIUYCCTBO, CTOUMOCTL, IMPOU3BOAUTCIBHOCTH, BPCMA, 00BEM pa6OTI>I.
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EnvHMIBI M3MEpeHHUs: MacChl, CTOMMOCTH, PAcCTOSHUSA, BPEMEHH, CKOpOCTH. CBsA3b Mexnay
€AMHMIIAMU U3MEPEHUS KaXK101 BEIINYNHBI.

Pemenne 3apmad, CBSI3aHHBIX C  OTHOLICHUEM, IIPONOPLUOHAIBHOCTBIO  BEIUYMH,
NPOIIEHTAMU; pEIlIeHNe OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLIEHTHI.

OneHka U NMPUKKUJIKA, OKpyIiieHue pesynbraTa. CocTaBieHHe OYKBEHHBIX BBIPaKEHUI 110
YCIIOBUIO 3aJ1a4H.

[IpencraBieHue AaHHBIX C MOMOIIBIO Tabmui U auarpamm. CrosOuaTble AMArpamMMbl:
YTEHHE U TIoCcTpoeHue. UTeHne KpyroBbIX AUarpaMM.

Harasinnasi reomerpust

Harnsaneie npencrapineHus o purypax Ha IIIOCKOCTH: TOYKA, IPSIMasi, OTPE30K, JIyd, YOI,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTD, KPYT.

B3aumHOe pacnosio)keHHe [BYX HpsSMbIX Ha IIOCKOCTH, NapauleJbHBIE IPSMBIE,
NEPIECHIUKYJIApHBIE NpsMble. M3MepeHue pacCTOSIHUM: MEXIY IByMs TOYKAaMH, OT TOYKH 0
IPSIMOM, JIMHA MaplUIpyTa Ha KBaJIpaTHOM CETKE.

W3MmepeHre M IOCTPOECHHE YIJIOB C IOMOULIBIO TPAaHCIOPTHpa. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIA, NPSIMOYTOJIbHBIN, TYHNOYIOJbHBIH, pPABHOOEAPEHHBIH, PABHOCTOPOHHUM.
YeTbIpEXyroapHUK, IPUMEPBl YETBIPEXYTOIbHUKOB. 1IpAMOYyroibHUK, KBaApaT: UCIOJIb30BAHNE
CBOWCTB CTOPOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMeTpuueckux Guryp Ha HeTMHOBAaHHON
Oymare C HCIIOJIb30BaHUEM LUPKYJsS, JUHEHKH, YrojbHMKa, TpaHcnoptupa. IloctpoeHust Ha
KJIeT4aToi Oymare.

[Tepumerp mHoroyronbauka. [lonsarue miuomanu GUrypsl, e AMHULBI U3MEPEHUs IIOLIA N,
[MpubnmxEéHHOoe W3MepeHHe Iuomaan Quryp, B TOM 4YHCIE Ha KBaJIpaTHOW CETKe.
[TpubnnxEHHOE N3MEpEHUE JUTMHBI OKPYKHOCTH, IJIOLIAU KpyTa.

CumMmMeTpus: LIeHTpallbHasA, OCEBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoenne cMMMETpUYHBIX BUTYD.

Harnsaneie mpenctaBieHUss O MPOCTPAHCTBEHHBIX (UTypax: Mapajuielenunen, Kyo,
npu3Ma, TMpamMma, KOHyc, IMIMHAP, mwap u cdepa. Vzo0pakeHne NpoCcTpaHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPAaHHMKOB, LMIMHApa U KoHyca. Coznmanue Mojenei
POCTPaHCTBEHHBIX (pUryp (u3 Oymaru, MpoBOJIOKH, IUTACTUIINHA U APYTUX MATEPHUAJIOB).

[TonsiTue 06bEMa, equHUIBI U3MepeHUus 00béMa. OOBEM MPSIMOYTONBHOIO Mapaljiesienumnesa,
KyOa.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTAaThl OCBOCHHUS MPOrpaMMbI y4eOHOro Kypca «Martemarukay
XapaKTEepU3yITCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKax U MPUKIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJIaHWMHA W peau3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaxX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHUE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HAINPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIs1 YCTICIIHON MPOo(eCCUOHATBHOM IEATEbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOLMOHAIBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyKIeHUHN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YelOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHMe  KYJbTYPbl  30POBbSl H
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 3[JOPOBOTO 00pasa »KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4elIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3ajad B o0iacTu
COXPAaHHOCTH OKpYKaroIleil cpepl, TIAHUPOBAHUS TOCTYNIKOB W OIGHKH HMX BO3MOXKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Ccpeibl, 0CO3HAHUEM TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K U3MEHAIIUMCS YCJIOBUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JI€ATeNbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
Jroziel, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHWSI, HABBIKM W KOMIICTCHIIMH W3

OIbITa JPYTUX,
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HEOOXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uuncie GOpMyIUpOBaTH UACH,

IOHATHA, TUIIOTC3bI 00 oO0BeKTax SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUH U KOMHCTCHTHOCTCﬁ, IIAaHUPOBATb CBOE Pa3BUTHC,

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMl0, BOCIHPUHMMATH CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS

Ba3zoBble Jlornuyeckue aeiicTBHA:

BBISBJISATh M XApPaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAYy NOHATHIMH, (OPMYJIMPOBATh ONPEAEICHHUS IOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKALMK, OCHOBAHUS JJIs1 0000IEHUS U
CpaBHEHMsI, KpUTEPUH ITPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (HOpMyIupoBaTh U NpeoOpa3oBbIBATh CYXKACHUSA: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIC U 00INE, YCIOBHEIC,

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAONIOJNEHUSAX M YTBEPXKACHUSAX, NpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUL;

JIeJ1aTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKM, NEAYKTHBHBIX UM HWHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

pa3buparb J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUH (IpsAMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSATEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PacCykICHUS;

BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMIMNNA C y4ETOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KpUTEPUEB).

Ba3oBbIe nccienoBareanLcKue 1eliCTBUA:

UCTIOJIB30BaTh  BOMPOCHI  KaK  HWCCIENOBATCIbCKUH  MHCTPYMEHT  MO3HAHWS,
bopMyIHpOBaTH BOMPOCHI, (PUKCHPYIOIIHE IPOTHBOPEYHE, TPOOIEMY, CAaMOCTOSITEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE;

NPOBOJIUTh 10 CaMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIA OSKCIIEPUMEHT,
HEOOJIBIIIOE  HMCCIEIOBAHWE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]TYy COOOM;

CaMoCTOATeNIbHO  (hOpMyJUpOBaTh  OOOOIICHHMS W BBIBOJIBI IO  PE3yJIbTaTam
NPOBEAEHHOTO HAOIOIEHUS, UCCICIOBAHMS, OICHUBATH JOCTOBEPHOCThH IMOJyYECHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIIICHHIA,

MPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATOIOKEHHUS
0 €ro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Paborta ¢ nnopmanmeii:

BBISBIISITH HEJJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX JUIS
pELIeHNs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAThb W HUHTEPIPETUPOBATh HH(OPMALIHIO
pa3INYHBIX BUAOB U (POPM IpPECTABICHHUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUS WH(POPMAIMK U WITIOCTPUPOBATh pellaeMble 3a/1a4u
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U ©X KOMOMHALIMSIMU;
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OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM HWIH
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHH C YCJIOBHUSMH M IEISIMH
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPQXATh CBOIO TOYKY 3pCHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 10 XOJy PEIICHHS 3aJadd, KOMMCHTHPOBATh
MOJTyYEHHBIN PE3yJIbTAT;

B XOJIe 0OCYKJEHUS 3a7aBaTh BOMPOCH! MO CYIIECTBY 00CYKIaeMOU TEMBbI, MPOOIEMBI,
pelaeMoi 3a/1auM, BICKa3bIBaTh MJICH, HAIICIICHHBIC HA ITOUCK PEIICHHS, COMOCTABIIATh
CBOM CYXXIICHUS C CYXJEHUSMHU JPYTUX YYaCTHUKOB JIUaiora, 0OHapyKUBATh pa3indue
U CXOJICTBO IIO3UIIMH, B KOPPEKTHOH (opme (opMynHpoBaTh pa3HOIIACHS, CBOH
BO3PAKCHUS;

MPEJICTABISITh PE3yIbTAThl PEIICHUS 33aJa4d, SKCIICPUMEHTA, UCCICIOBAHUS, MPOEKTA,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 33734 MPE3CHTAIlMH H
0COOEHHOCTEHN ayAUTOPHH;

MOHWMATh W MCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW ¥ WHIUBHUIyILHON PaOOTHI IIpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a71ay;

IMPUHUMATD I1€JIb COBMECTHOM JESITEIbHOCTH, IJIAHUPOBATh OPraHU3aIluI0 COBMECTHOM
paboTHhI, pacrpenesaTh BHIBI paboT, JOrOBapUBATLCS, 0OCYkIAaTh MPOIECC U PE3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax padoThl (00CyKICHUsI, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHIIOIHITH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C JIPYrUMU WICHAMHU KOMAaHJIbI, OICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMH MPOITYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIe yHMBepcalbHble y4eOHbIe AeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIFHO COCTABJIATh IIJIaH, alTOPUTM peLIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpATh CHOCOO peleHus ¢ Y4E€TOM MMEIOUIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, 3MOLUUOHAJLHBLIA HHTEJLJIEKT:

BJIAJETh CIOCOOaMU CAMONPOBEPKU, CAMOKOHTPOJIA IpoOIecca M pe3yibTara PelieHus
MaTeMaTHYeCKON 3ajauu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPHU PEILIEHUHU 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIINOOK,
BBISIBIICHHBIX TPY/AHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JEATEIBHOCTH IOCTABICHHOW LIEJU U YCIOBMSIM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LeJIU, HaXOIUTh OIINOKY, AaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIbTATbBI

K KOHIY 06y‘-ICHI/ISI B 5 Kkiacce O6y‘l€lIOH.IPIfIC5I MOJIYUUT CJICAYHOIHE MPCIMCTHLIC

pe3yJIbTaThIL:

Yucia ¥ BLIYUCIECHUSA
[ToruMaTe ¥ TPaBUIIBHO YMOTPEOJIATh TEPMHUHBI, CBSI3aHHBIC C HATYpaJbHBIMHU YHCIIAMH,

OOBIKHOBEHHBIMU U JACCATHYHBIMHA I[pO6$IMI/I.

CpaBHUBaATh U YNOPSIOUMBATh HATypaJlbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX CIydasx

OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.
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COOTHOCUTh TOYKY HAa KOOPJAWHATHOM (YHUCIIOBOM) MPSIMONM C COOTBETCTBYIOIIUM €H
YHCIIOM M U300pakaTh HaTypaJIbHbIE YHCIIA TOYKAMHU Ha KOOPIMHATHOM (UHCIIOBOI) MPSAMOI.

BrimonusaTe apudmMeTrndeckue AeiCTBUS ¢ HATYpPaJbHBIMU YUCIIaMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHININX CITydasiX.

BBINONMHATE IPOBEPKY, IPUKUIKY PE3YJIHTATA BHIYUCICHUMN.

OKpyriasaTh HaATypaJbHbIE YHUCIIA.

Pelnenne TekcTOBBIX 32124

Pemate TekcToBBIE 3a1aun apU(METUYECKIM CIIOCOOOM M C IMTOMOIIIBIO OPraHU30BAaHHOTO
KOHEYHOTro niepedopa BceX BOZMOKHBIX BAPUAHTOB.

Pewates 3amauu, conep:kaiiyue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIMYUHBI: CKOPOCTb, BpeMs,
paccTosiHuE, 1IeHa, KOJINYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUeE 3alIUCH, CXEMBI, TA0IMIIbI, 0003HAUYEHUS IIPU PEILICHUU 3ajau.

ITonb30BaTbCsl OCHOBHBIMM €IMHULIAMHM U3MEPEHUS: LIEHbI, MAaCChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJITHU €IMHULIbI BEIMYMHBI UEPE3 APYyTHUE.

W3Bnekarp, aHANIU3UPOBaATh, OLEHUBATH MH(POPMAIINIO, MPEACTABICHHYIO B TalJIHIle, Ha
CTOJI0UATON JuarpamMme, MHTEPIPETUPOBATh MPEACTABICHHBIE AAHHbBIE, WCIIOJIb30BAaTh JaHHbIC
IIpU PELICHUH 3a/1a4.

Harasignas reomerpust

[lonb30BaTbcsl TreOMETPUYECKUMHU MOHATUAMM: TOYKA, MpsAMas, OTPE30K, JIyd, Yrod,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHpa, UMEIIUX (HopMy H3yUYEeHHBIX
reoMeTpuIecKux puryp.

Hcnonb3oBaTh TEPMHUHOJOTHIO, CBSI3aHHYK C yrjaMu: BeplIMHA, CTOpPOHA, C
MHOT'OYTOJIbHUKAMH: yTOJI, BEpIIMHA, CTOPOHA, AUAaroHajib, C OKPYXHOCTBIO: paguycC, THaMETP,
LEHTP.

N300pakaTh W3y4YeHHBIE TeOMeTpUYecKre (UTYpbl Ha HEIMHOBAHHOW M KJIIETYaTOH
Oymare ¢ MOMOILBIO IUPKYJIS U JIUHEHKH.

HaxomuTe AMuHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOIIBI0 JIMHEHUKH,
CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YTJIOB NMPSMOYIOJbHUKA, KBaJpaTa sl UX TOCTPOCHHUS,
BBIUNCJICHMSI IUIOIAAN U IEPUMETpA.

BoruncnaTe nepuMeTp U IIIOIMAAs KBaapaTa, NpsSIMOYTrolbHHUKA, (PUTyp, COCTaBIEHHBIX U3
OpSMOYTOJIBHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KieT4aToi Oymare.

[Tonb30BaTbCcs OCHOBHBIMH METPUYECKHUMH EAMHHUIIAMM W3MEPEHMs UIMHBI, IUIOIIA]IH;
BBIpaXKaTh OJHU €IMHUILbI BEJIMYNUHBI UEPE3 IPYTHE.

PacnioznaBate mapasuienenunesn, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo,
I'paHb, U3MEPEHHUs], HAXOJUTh U3MEPEHUs Mapajulesenumnena, Kyoa.

Boruncnate 00bEM KyOa, mapajienenunena Mo 3aJaHHbIM H3MEPEHHSIM, IMO0JIb30BAThCA
€/IMHUIIAMU U3MEPEeHus 00bEMa.

Pemarb Hecno)kHble 33Jaud Ha M3MEPEHHE T'€OMETPUYECKHX BEJIMYMH B MPAKTHUECKHUX
CUTYaLUsX.

K xoniy obydyeHuss B 6 kJacce OOydYarOIMMICS TMOJYYUT CIEAYIOMNE MPEIMETHBIE
pE3yJIbTaThI:

Yucsia v BbIYUCICHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BHJIaMHU YUCEN M COCO0aMHU UX
3aMucH, MePeXOqUTh (€CIIH 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3aIllKCH YKcia K IPYTOM.

CpaBHMBaTh M YNOPSAJOYMBATH IIEJIble YKCIA, OOBIKHOBEHHBIE U JIECATUYHBIE IpoOH,
CpPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbImonHsATh, couyeras yCTHble M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue ACUCTBUS C
HaTYpaJIbHBIMU U UEIbIMH  4YHCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIpOOSMH,

MOJIOKUTCIIBHBIMHA U OTPHULATCIIbHBIMA YU CIIAMHU.
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BbpruncisaTe 3Ha4EHHS YUCIIOBBIX BBIPAKCHHUM, BBIIOIHATH IPUKHUIKY U OLEHKY pe3y/bTara
BBIYUCIICHUM, BBIMOMHATh NPeoOpa3OBaHUS YHCIOBBIX BBIPAKEHMH HAa OCHOBE CBOWCTB
apu(METUUECKHUX JECHCTBUM.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM MpPSIMOW C COOTBETCTBYIOIIMM €l 4YHCIOM U
n300pakaTh yMciia TOYKAMU Ha KOOPAMHATHOM NPSAMOMN, HAXOJUTh MOYJIb YUCIIA.

CoOOTHOCUTH TOUKH B IPSIMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPANHATAMH 3TOM TOUKHU.

OKpyIJIATh LIEJble YUCIIa U JECATUYHbIE JPOOU, HAXOAUTh IPUOJIMIKEHUS YUCell.

YucnoBble 1 OyKBeHHbIE BbIPAKECHUSA

[ToHumaTh U ynoTpeOJATh TEPMHHBI, CBA3aHHBIE C 3aIMCHbIO CTENEHM 4YKCIa, HAXOAUTh
KBaJpaT U Ky0O 4yKclia, BEIYUCIIATH 3HAUCHHS YMCIOBBIX BRIPAXKEHUH, COJIEPKAIIUX CTETICHH.

ITosp30BaTbCs MpU3HAKAMM JEIUMOCTH, PACKIAAbIBaTh HATypaJIbHBIC YKCIA Ha IIPOCTHIC
MHOKUTEJIH.

[Tonp3oBaTbes MacITabOM, COCTABIIATh MPONOPLUHU U OTHOILICHHMSL.

Hcnonb30Bate OYKBBI AJ1s1 0003HAYCHHSI YUCEIT TIPU 3alIUCH MaTeMaTHYECKUX BBIPAKECHUH,
COCTaBJIATh OYKBEHHBIEC BhIpaKE€HHUS U (HOPMYJIbl, HAXOIUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHHIH,
OCYILECTBIISISE HEOOXOTUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMS.

HaxonuTbs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 32124

Pemate MHOTOIIArOBBIE TEKCTOBBIE 337a4l APU(PMETUUECKUM CIIOCOOOM.

Pemate 3agauu, CBSi3aHHbIE C OTHOUIEHMEM, IPONOPLUUOHAIBHOCTHIO BEJIWYHH,
IPOLIEHTaMU, pelaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI.

Pemats 3amaun, copepkalue 3aBUCUMOCTH, CBSI3bIBAIOLINE BEJIMUYMHbBI: CKOPOCTb, BPEMS,
paccTosiHue, 1I€HA, KOJHYECTBO, CTOMMOCTb, IMPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pPabOTHI,
UCTIONB3Ysl apu(METHUYEeCKUe JCHCTBUS, OLEHKY, NPUKUAKY, IIOJIb30BaThCA CIUHHUIIAMU
MU3MEPEHUS COOTBETCTBYIOIUX BEJINYMH.

CocTtaBnsaTh OyKBEHHBIE BEIPQKEHUS 110 YCIOBHUIO 331a4H.

N3Bnekath uH(pOpMAIHIO, PEJICTABICHHYIO B TaOJIMIIax, HA JIUHEHHOHN, cTOI0YaTON WIn
KpYroBOM AMarpaMMmax, WHTEPIPETHPOBaTh IMPEACTABICHHbIE JAHHBIE, MCIIOJNb30BaTh JaHHbIE
IIPY PELIECHUY 3a7ay.

[TpencraBisTh MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U CTON0YATON AUArpaMM.

Harasinnas reomerpus

[TpuBoauTE NpuUMEpPHl OOBEKTOB OKPYXKAIOUIET0 MHpa, HUMEILUX (opMy H3yUEeHHBIX
TreOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPHUMEpPHI PaBHBIX U CUMMETPUYHBIX
duryp.

N300pakaTb C MOMOIIBIO LUPKYJSA, JUHEWKH, TPAaHCIOPTUPA HA HEITUHOBAHHOW U
KJeT4aToi Oymare u3yueHHbIE IUIOCKME TIeoMeTpuueckue GUrypsl U KOHQUIypaluu,
CUMMETPUYHBIE (PUTYPBI.

[Tonb30BaTbcs  Tr€OMETPUYECKMMM  TOHSATUSIMU:  PaBEHCTBO  (QuUryp, CUMMETpHs,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

Haxoauth BeIMYMHBI YIJIOB H3MEPEHHEM C IOMOIIBIO TPAHCIOPTUPA, CTPOUTH YTJIbI
3alaHHOM  BEJIMYMHBI, [I0JIb30BaTbCSl MPU PEUICHMM 3ajad T[pajyCHOW MEpOH YIJIOB,
pacno3HaBaTh Ha YEPTEXKAX OCTPBIN, NPSIMON, Pa3BEPHYTHIM U TYIIOH YIJIBI.

BeluncnaTe UIMHY JIOMaHOW, NEPUMETP MHOTOYIOJbHHMKA, IOJIb30BaThCS €IMHHULIAMU
W3MEPEHUS IJTMHBI, BBIPAXXaTh OJHU €AMHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApyTHe.

Haxoauts, ucnionb3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXKIY IBYMS TOUKaMH, OT
TOYKH JI0 MPSIMOM, JUTMHY IyTH Ha KBaJAPAaTHOMN CETKE.

Boruncnare miomanas QUryp, COCTAaBICHHBIX U3 MPSIMOYTOJbHHUKOB, HCIIONb30BATh
pa30OueHre Ha TNPSMOYTOJbHUKH, HAa paBHbIE (PUTYpbI, JOCTpavBaHHE A0 MNPSIMOYTOJbHUKA,
II0JIb30BATbCS OCHOBHBIMU €IMHHLIAMU M3MEPEHUs IUIOIIAIM, BBIPAXKATh OIHU E€IWHMIIBI
WU3MEPEHHUS TUIONIAN Yepe3 ApyTHe.
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Pacno3naBaTh Ha MOJESX U M300paXKEHUAX MUPAMUIY, KOHYC, HHJIUHIP, UCIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxaTh Ha KJIeT4aToil Oymare nmpsiMOYTOJIbHBIN Mapaieenumne].

Brruncnars 00bEM MPSIMOYTOIBHOTO Mapajulesienumena, Kyoa, mojib30BaTbcsi OCHOBHBIMU
eAMHUIIAMU U3MEPEHUS 00bEMA;

PemaTts HeciiokHbIE 33]aud HA HAXOKJIEHUE I'€OMETPUYECKUX BEJIMYUH B NMPAKTUYECKUX
CUTYaLUAX.
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TEMATHYECKOE INTAHUPOBAHUE
S KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbBbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m NMPorpamMmbl Bcero Konrpoubhble | IIpakTieckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
Harypanbsubie uncna. JleiictBus ¢ 43 1 bub6nmoreka [IOK
HATYPaJIbHBIMU YHCIAMH https://m.edsoo.ru/7f4131ce
Harnsannas reomerpus. Jlunuu Ha 12 ) Bbu6mmoteka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [{OK
ObrIKHOBEHHEIE NPOOH 48 1 https://m.edsoo.ru/7f4131ce
Harnsnnas reometpusi. MHOTrOyroJibHUKU 10 1 EES:.I;I/(SGGIE&OIE 1764131 ce
bubnunoreka LIOK
Aecaunsie npobu 38 1 https://m.edsoo.ru/7f4131ce
Harnsgnas reomerpusi. Tena u purypsi B 9 1 bu6nmorexa LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
Lorropenye n 06obmerme 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 5 4
I[TPOTPAMME
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6 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ IporpaMMBI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATEIBHBIE
padoThI padoThI pecypesI

bubmuorexa [JOK
! Harypanbubie uncia 30 ! https://m.edsoo.ru/7f414736

) Harnsannas reometpus. [Ipsmbie Ha 4 bubnuorexa [JOK
TJIOCKOCTH https://m.edsoo.ru/7f414736

bu6mmoreka [IOK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736

bubmuorexa [JOK
4 Harmnsanas reomerpusi. Cummerpus 6 1 https://m.edsoo.ru/7f414736

bubmunorexa [JOK
> Bripaxcermi ¢ Oyxsamn 6 https://m.edsoo.ru/7f414736

6 Harmsannas reomerpus. @urypsl Ha 14 1 1 bubnnorexa [HOK
MIJIOCKOCTH https://m.edsoo.ru/7f414736

7 ITonoxxurenpHbIE U OTPULIATENILHBIE 40 1 bubnuoreka [IOK
qucia https://m.edsoo.ru/7f414736

bu6mmoreka [IOK
8 Hpezcrapenye nanHbX 6 ! https://m.edsoo.ru/7f414736

9 Harnsannas reomerpus. @urypsl B 9 1 bubnuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736

10 [ToBTOpenue, 06001IeHNE, 20 ) bu6nmoreka [JOK
CHCTEMAaTH3aIUs https://m.edsoo.ru/7f414736

OBUIEE KOJIMYECTBO YACOB I10 170 6 5
[MPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOI ITPOT'PAMMBI

5 KJIACC
Kona .
HpOBEpRENMOrD IIpoBepsiembie l}peIlMeTHble pe3yJabTaThl 0CBOEHHSI OCHOBHOM
pesy.IbTata o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
1 Ypcaa v BEIUMCIICHUS
11 [lonuMaTth ¥ TPaBUIBLHO YIOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
) HATypaJIbHBIMHU YHUCIAMH, OOBIKHOBEHHBIMHU U JICCATUIHBIMU APOOSIMH
12 CpaBHHMBaTh M YHOPSAIOYMUBATH HATypaJlbHbIE 4YMCIA, CPAaBHUBATH B
MPOCTEHUINNX CITy4YasXx OOBIKHOBEHHBIE APOOH, TECATUYHBIE 1poOH
COOTHOCHTH TOUYKY Ha KOOPJAWHATHOW (YMCIIOBOM) TIpsIMOM C
1.3 COOTBETCTBYIOIIMM €M YHCIOM M H300pakaTh HaTypaJibHbIE 4HCIa
TOYKaMHU Ha KOOPJUHATHOM (YUCIIOBOI) MPAMOU
14 BrimonHsaTs apudmeTnyeckue ACUCTBUS ¢ HATYPAIBHBIMU YHCIAMH, C
’ O0OBIKHOBEHHBIMH JIPOOSIMH B MPOCTEHIITMX CITydasx
1.5 BrIMoIHATE TPOBEPKY, IPUKHUIKY PE3YIbTaTa BRIYMCICHUN
1.6 OKpyriiaTh HaTypalbHbIC YUCIIA
2 Perienne TeKCTOBBIX 3a1a4
71 Pemate TekcTOBBIE 3a/1a4M apH(PMETHIECKAM CIIOCOOOM U € TTIOMOIIBIO
’ OpPraHW30BaHHOT'O KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemate  3amaum, copepikamiMe  3aBUCUMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIIMYMHBI: CKOPOCTh, BpPEMS, PACCTOSIHHE, II€HA, KOJIUYECTBO,
CTOUMOCTD
23 Hcnonb30BaTh KpaTKue 3amMUCH, CXEMbI, TaOIUIIbI, 0003HAYCHHS MPHU
pelieHnu 3a1a4
[Tonp30BaTbCsl OCHOBHBIMHM €AMHUIIAMU HU3MEPEHUS: II€HBI, MacCCHI,
2.4 paccTosiHus, BPEMEHHU, CKOPOCTH, BbIpaXKaTh OJIHUA €IUHULIBI BETUYHHBI
4yepe3 JApyTue
H3Baekats, aHAIM3UPOBATh, OIICHUBATh uHpopmaruto,
25 MpeiCTaBlIeHHyl0 B Tabnmuie, Ha  CTONOuYaTo  JuMarpaMmme,
WHTEPIPETUPOBATH MPECTABICHHBIC JaHHBIC, WCIIOIh30BaTh JIAHHBIE
MIpU PELICHUH 3a/1a4
3 Harnsanas reomerpus
31 [Tonp30BaTbCcsl TEOMETPUYECKUMHU  TOHSATHUSMHU: TOYKA, TMpsiMas,
OTPE30K, JIy4, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
39 [IpuBomuTh mNpUMEpPHl OOBEKTOB OKPYIKAIOMIETO MHpPA, HMEIOIINX
) (hopMy H3yUEHHBIX T€OMETPUUECKUX PUryp
Hcnons30BaTh TEPMUHOJIOTHIO, CBS3aHHYKO C yIJaMU: BepIIHA
33 CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJl, BEpUINHA, CTOPOHA, IMaroHallb;
C OKPYKHOCTBIO: panycC, THaMeTp, IEHTP
34 N3o0paxkaTh M3ydeHHbIE TeOMETpUUYECKUE (PUTYPHI HA HETUHOBAHHOMN
) Y KJIeTYaTO Oymare ¢ MOMOIIBI0 IUPKYJIS U JIMHEHKH
35 Haxonutb nAnuHBI OTPE3KOB HEMOCPEJICTBEHHBIM H3MEPEHUEM C

IIOMOIIBIO HHHeﬁKH; CTPOUTH OTPE3KU SaHaH}Kﬁi JJINMHBI; CTPOUTH
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OKPY’KHOCTb 33JJaHHOT'O paauyca

3.6

3.7

3.8

Hcnonb30BaTh CBOWCTBA CTOPOH M YTJIOB MPSIMOYTOJILHUKA, KBaapaTa
JUTSL X TIOCTPOCHHUSI, BBIYMCIICHHS TUIOIIAN U TIEPUMETPA

BbIauciaTe nepuMeTp M IIomaas KBajapara, mpsMOyroibHUKA, QUTYD,
COCTaBICHHBIX U3 TPSIMOYTOJLHUKOB, B TOM ducie QUTYp,
n300paXKEHHBIX Ha KJIETYATON Oymare

[Tonb30BaTbCcsi OCHOBHBIMH METPUYECKMMH €IMHULIAMH H3MEPECHUS
JUIMHBI, TUIOLLA/IA; BBIPAXKATh OJIHU €IUHHULIbI BEJIMYMHBI Yepe3 APyrue

3.9

PacniosnaBare mapatenenumnesn, Ky0, HCIOJIB30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pedpo, TpaHb, M3MEPEHUs; HAXOIUTh H3MEPEHHs
napajiesienumnena, Kyoa

3.10

Beruucnate  00béM  Ky0Oa, mapawienenuiena 10 3aJaHHBIM
M3MEpEHUSIM, MOJIh30BATHCS CIUHUIIAMHI H3MEPEHUs 00BEMaA

3.11

Pemate HECI0XKHBIC 3ala4i Ha U3MCPCHUC I'COMETPUUCCKUX BCIIMYUH
B ITPAKTHYCCKUX CUTYyaAllUAX

6 KJIACC

Kox
NpoBePsSIEMOro
pe3yJbTarTa

1

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHus

Yucna v BRIYUCICHUS

3HaThb M TOHUMAaTb TEPMHUHBI, CBA3aHHBIE C PA3JIMYHBIMU BHUJIAMHU
YHCceN U CIOCO0aMU MX 3alMCH, MEPEXOUTh (€CIH 3TO BO3MOXKHO) OT
OJIHOM (OpMBI 3aNucH Yncia K Ipyrou

1.2

1.3

CpaBHI/IBaTI) U yhnopsaoduBaTrb OCJIbBIC YHCIIA, OOBIKHOBEHHBEIC U
JACCATHUYHBIC I[pO6I/I, CpaBHHUBATDL YUCJId OJHOI'O U PA3HbIX 3HAKOB

BBIHOJ'IHHTB, coucras YCTHBIC )51 IIMCbMCHHBIC HpI/IéMH,
apnq)MeTqucxne HGI\/’ICTBI/H[ C HaTypajJbHbBIMHW W LOCJIBIMHU YHUCIaMHU,
OOBIKHOBEHHBIMU U JACCATUYHBIMHU I[pO6§IMI/I, IOJOXUTCIIbHBIMHU H
OTpULATCIIBHBIMU YU CJIaMHU

1.4

1.5

BI)ILII/ICJUITI) 3HAYCHUS YHUCIIOBBIX BI)Ipa}KCHI/II\/JI, BBITIOJIHATH HpI/IKI/II[Ky nu
OLICHKY pe3ylibTaTa BBIUYMCICHUN, BBHIMOJIHATH MpeoOpa3oBaHUSL
YHUCIIOBBIX BBIPQKEHUM HAa OCHOBE CBOMCTB apU(PMETHUECKUX
JelcTBU

OxkpyrnsiTh Lenble 4YHUCAa M JeCATUYHble ApoOM, HAXOAUTh
MPUOIHKEHUS YU Cel

1.6

1.7

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €1
YHUCIIOM M M300pa)kaTh 4YMcia TOYKAMU Ha KOOPJIWHATHOW MPSIMOH,
HaxOJUTh MOJYJIb YUCIIA

COoOTHOCUTH TOYKY B HPSIMOYTOJIBHOM CHCTEME KOOpAMHAT C
KOOpJMHATAMU 3TON TOYKHU

1.8

2.1

OKpYFJ'ISITB OeJbI€E 4YHuCJIa H  JCCATHYHBIC )Ip06I/I, HaXO0OUuThb
HpI/I6J'II/I)KCHI/I$I YHUCCII

YucaoBeie U 6YKB6HHLIC BBIPpAXKCHUSA

IlonuMmate u yrIOTpe6JI${TL TCPMHHBI, CBA3AHHBIC C 3alIMCbIO CTCIICHU
quciia, HaXOAWTb KBajapaT H KY6 YHuCjia, BBIYUCIIATH 3HAYCHHUA
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YHCJIOBBIX BLIpa)KeHI/II\/'I, COACpKAIMX CTCIICHU

2.2
23

24

2.5

Ilonp30BaThCA IMpU3HaKaMu ACIMMOCTH, PACKIaAblBaTh HATYPaJIbHBLIC
4uciia Ha IMPOCThIC MHOXKUTEIIN

Ilons30BaThCs MaCH_ITa6OM, COCTABJIATH IMPOIOPIHH U OTHOIICHUA

Ucnonb3oBath OykBbl [Uisi OOO3HAYEHUS YMCEN TMPU  3aMUCH
MaTEeMaTHYECKUX BBIPAKCHHI, COCTABISATh OYKBEHHBIC BBIPDAKEHUS U
(hopMyIIbl, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAXKEHUN

HaxonuTh Hem3BeCTHBI KOMIIOHEHT PABEHCTBA
Pemienue TEKCTOBBIX 3a/1a4

3.1

3.2

33

34

3.5

Pemarp MHOrOmIaroBble TEKCTOBBIC 3a7add  apu(METHICCKUM
cocoooM

Pemarp 3agaum, cBA3aHHBIE C OTHOUICHMEM, NPONOPLHOHAIBHOCTBIO
BEJIMYMH, TMPOLEHTAMH, pPelIaTh TPW OCHOBHBIC 33a/Ja4d Ha APOOH U
IIPOLICHTBI

Pemate  3amaun, coaepxKamue — 3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBL: CKOPOCTb, BpEMs, pAaCCTOSHHE, IEHY, KOJIMYECTBO,
CTOMMOCTb, IIPOM3BOJUTEIBHOCTb, BPeMs, 00BEM pabOThI, HCIIONIb3YS
apupMeTHYECKHe JEeWCTBUS, OIECHKY, TMPHUKUAKY; I0JIb30BATHCS
€AMHULAMU U3MEPEHNS COOTBETCTBYIOIIUX BEIUYUH

CocTaBiiTh 6y1(BeHHbIe BBIPAXXCHUA 110 YCIIOBUIO 3a1d49H

W3pnekath WHGOPMALIUIO, MPEICTABICHHYIO B TaOJIUIIAX, HA JIMHCHHOM,
cTonO4yaTod  WiIM  KPYroBOW  JuarpaMMax, HMHTEpHIPETHPOBATH
MPEACTABJICHHBIC JAHHBIC, UCIIOJIb30BATh JAHHBIC [IPU PELICHUY 33124

3.6

4.1

4.2

43

4.4

4.5

4.6

4.7

[IpencraBisaTh WHPOPMANHMIO C IMOMOIIBI0 TAONMUI, JTUHCHHOW U
CTONOUYATON JUarpamm

Harnsagnas reoMeTpud

[IpuBoauTh mpHUMEpHl OOBEKTOB OKPYXKAIOLIETO MHpA, HMEIOIIUX
(hopMy H3YUYEHHBIX T'€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U1 CHMMETPUYHBIX QUTYp

N300pakaTh € MOMOIIBIO ILMPKYJsS, JIUHEHKH, TpPaHCIOPTHpa Ha
HEJIMHOBAaHHOM M  KieTyaTod  Oymare M3y4eHHblEe  IUIOCKUE
reoMeTpruecKue GUrypsl ¥ KOH(QUIrypalum, CHMMETPUYHBIE (PUTYPBI

ITonp30BaThCA TCOMECTPUICCKUMU TIOHATHUAMU: PABCHCTBO (bI/Il"yp,
CUMMCTPUSA; HCIIOJb30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C
CHMMeTpHeﬁZ OChb CUMMCTpPHH, HCHTP CUMMCTPHUU

HaxoauThs BeMMYMHBI YITIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJbl 33JaHHON BEIMYMHBI, IOJb30BAaThCS IPU PELIEHUU
3a7a4 rpaJyCHOM MEpOW YIJIOB, PAaCllO3HABATh HA YEPTEkKaX OCTPBIH,
IIPSIMOM, pa3BEPHYTHIN U TYIOU YTIIbI

BeluvcnaTe  UIMHY =~ JIOMAaHOM,  NEPUMETP  MHOIOYTI'OJIbHUKA,
MOJIb30BATbCA €IMHUIAMH HW3MEpPEHUs JUIMHBI, BBIPAXaTh OJHU
€IMHUILIBI U3MEPEHNUS JUIMHBI Yepe3 IpyTrue

Haxonuts, uCnonp3ys 4epTExXHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY
IBYMsI TOYKaMH, OT TOYKHU JO MPSAMOM, JUIMHY MYTH Ha KBaIpaTHOMN
CEeTKE

Boeruncnsate miomaap (GUryp, COCTaBIEHHBIX W3 MPSIMOYTOJIBLHUKOB,
HCIOJIb30BaTh pa30MeHHe Ha MPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
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JNOCTpavBaHUE JI0 MPSIMOYTrOJbHUKA, IMOJb30BATHCSI OCHOBHBIMHU
€IMHUIIAMUA HW3MEpeHUsl IUIONIa/Id, BbIpaXaThb OJIHU  EAMHMIIBI
M3MEpEHUs IUIOIIAIN Yepe3 Ipyrue

PacrioznaBath Ha MOAENSAX M HU300paXKCHHUSIX NHUPAMUTY, KOHYC,

4.8 LWINHAP, HCIOJIb30BaTh TEPMMHOJIOTHIO: BepIIMHA, pedpo, TIpaHb,
OCHOBAaHHE, pa3BEPTKA

4.9 N300pakaTh Ha KJIeT4aToil Oymare mpsiMOYTOJIbHBIN Mapajuieenumnes

410 Bbraucnare  00bEM  IPSAMOYTOJIBHOTO — Mapajiesnenunena, Kyoa,

4.11

I1I0JIb30BaTbCA OCHOBHBIMH €IUHHUIIAMU U3MCPCHUSA 00BEMa

Pemrate HeclIOXHEBIE 3aga4d Ha HaXO0XACHHUEC TI'COMETPUUYCCKHUX
BCJIMYHMH B IPAKTUYCCKHUX CUTYyallUAX
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

S KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1
1.1

HatypanbHble uncnia u HyJb

Harypanbnoe uucio. Pan Harypanbnabix uncen. Yucmo 0. M3obOpaxeHue
HaTYpaJIbHBIX YMCEJl TOUKaMU Ha KOOPAMHATHOW (UMCII0BOM) MpAMOM

1.2

1.3

[Tosunuonnas cucrema cumcieHus. Pumckas Hymepauus. [lecatnuHas
CUCTEMA CYMCIICHUS

CpaBHeHuEe HaTypajbHBIX 4YHCEJ, CPaBHEHUE HATypajbHBIX YHUCEN C
HyJ1EM. OKpyIJIeHHuEe HaTypaJIbHbIX YHCET

1.4

CJ'IO)KGHI/IC, BbIYMTAHHUEC, YMHOXCHHC M [JCJIICHHC HATypaJbHbLIX YHCCIL.
CBOHCTBO HyJsl TpPH CIOKEHWH, CBOWCTBA HYNIS W COWHHIBI IIPU
yMHOKEeHUH. [lepemMecTuTeNnbHOE M COUETATENbHOE CBOMICTBA (3aKOHBI)
CIIOKEHHST ¥ YMHOXEHHS, paclpeleiuTe]IbHOe CBOWCTBO  (3aKOH)
YMHOXCHUSA

1.5

1.6

Hcnonb3oBanne OyKB Uisi 00O3HAYCHUS HEM3BECTHOTO KOMIIOHEHTA W
3aMiCH CBOMCTB apU(PMETHUCCKUX ACHUCTBUI

Henutenu m KpaTHbIE 4uCia, pa3liokeHHe Ha MHOxuTenu. [Ipocteie u
coctaBHble yucia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM

1.7

1.8

Crenenp ¢ HaTypaJIbHbBIM I10Ka3aTCJICM. 3amuch 4ymciaa B BUJC CYMMBDbI
paspsAAHbIX ClIaraCMbIX

UucnoBoe BblpakeHHe. BbluucieHne 3HAYEHUN YHUCIOBBIX BbIPAKEHUH,
MOPSAJOK BBINIOJHEHU JAedcTBUU. lcnosnb30BaHWE NOpH  BBIYMCICHUIX
MEPEMECTUTENIHPHOTO U COYETATEIBHOTO CBOWCTB (3aKOHOB) CIIOXKEHHUS H
YMHOKEHHUSI, PaCIPEACIUTEBHOIO CBOMCTBA YMHOKECHHUS

Hpobu

2.1

[IpencraBinenue o napodbu Kak crmocoOe 3amuch YacTH BEITUYUHBI.
OObikHOBeHHBIE  ApoOu. IlpaBunbHBIE ¥ HEMpaBWIbBHBIE  JIPOOH.
Cwmemannast  ApoOb, TIPENCTaBICHHUE CMEIIAHHOW JpoOW B  BHUIE
HEMPaBWJIBLHOM IpoOU U BBICNIECHHUE IIEJI0 YacTH YuClia U3 HeMpaBUIbLHOM
npobu. M3o0pakenne 1polder TouKaMy Ha YUCIOBOW TIPSIMOit

2.2

OcHoBHoe cBoiicTBO pobu. Cokpaienue npobeit. IIpusenenue npodu k
HOBOMY 3HameHatento. CpaBHeHHE JIpobeit
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CrnoxeHue M BBIYMTAHHE JpoOed. YMHOXKEHHWE | JeleHHe Ipo0eH,
B3aMMHO-00paTHbIe Apobu. HaxoxkaeHne 4acTu 1eNoro U meioro Mo ero
4acTH

24

Hecsatuunas 3anuchk apooeit. [lpencraBienne necATUYHON IpOOM B BHJIE
00BbIKHOBEeHHOH. M300paXkeHne JeCATUYHBIX Ipo0ei TOUKaMH Ha YHCIIOBOM
npsimMoil. CpaBHEHHE NECATUUHBIX JIpoOei

2.5

3.1

Apudmerndeckue AEUCTBUS C JECATHYHBIMU ApoOsmMu. OKpyTiieHHe
JECATUYHBIX Ipo0eii

Pemenne TekcTOBBIX 3a1a4
Pemennie TekCTOBBIX 3a71a4 apu(PMETUUECKUM CLIOCOOOM

3.2

Pemenne normyeckux 3amad. Pemienne 3amay  mepebopoM  Bcex

Crp. 20
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BO3MOJXHBIX BAapHUaHTOB. Hcnons3oBaHue npu pCIICHHUU 3aa4 Ta6J'II/II_[ n
CXEM

Pemenne 3anmau, coaepkKaliMx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJINYUHBI:
CKOpPOCTb, BpEMS, pAcCCTOSIHUE, LIEHY, KOJIUYECTBO, CTOUMOCTb. ENMHHUIIBI
U3MEpeHHs: Macchl, 00b&Ma, IIEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBsi3b MEXTy €AMHUIIAMU U3MEPEHUSI KA A0 BEIMYUHBI

34
3.5

4.1

4.2

4.3

Pemenne oCHOBHBIX 3aJ1a4 Ha IpoOu
[IpencraBneHue TaHHBIX B BUJIE TaOJIHUII, CTOJIOUATHIX JHArpaMM
Harnsinaast reometpust

Harnsnaele mpezacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMasi,
OTpE30K, JIy4, Yroj, JOMaHas, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KPYI. YTOIL.
[IpsiMo¥i, OCTpPBIH, TYIION M pa3BEPHYTHIA YTIIbI

JlnuHa oTpe3ka, MeTpUYECKHE €IUWHUIBI UIMHBL. JlJIMHA JIOMaHOH,
NepUMETP MHOTOYroJibHUKA. 3MepeHre U moCcTpoeHUe yrioB ¢ MOMOIIbIO
TpaHCIOPTHpA

Harnsignele mpencraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIBHUK; O PaBEHCTBE (pUryp

4.4

N300paxkenue ¢uryp, B ToM yucie Ha kieryaroil Oymare. IToctpoenue
KOHpHUTypanuii W3 YacTeil NpsAMOi, OKPYXKHOCTH Ha HEIMHOBAHHOW H
kiaeryaroil  Oymare. lMcnosib3oBaHue CBOMCTB CTOPOH U YIJIOB
IIPSIMOYT'OJIBHMKA, KBaJpaTa

4.5

[Imomane nOpsIMOYroibHUKA W MHOTOYTOJIBHHUKOB, COCTaBJIEHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM uucie (Uryp, U300paKEHHBIX Ha KJIIETYATOM
Oymare. EAuHUITBI M3MEPEHUS TUIOMIAIN

4.6

Harnmanasle  mpencraBiaeHuss O MPOCTPAHCTBEHHBIX durypax:
IPsIMOYTOJIBHBIN TMapaliienenumnes, Kyo, MHOororpanHuku. M3o0paxeHue
MPOCTEUIINX MHOTOTPAaHHUKOB. Pa3BépTku KkKyba W mapauienenumesa.
Coznmanue Mojeneid MHOTOTPaHHHKOB (M3  Oymaru, MPOBOJIOKH,
MJIACTHJIMHA U IPYTUX MaTePUaJIOB)

4.7

O0BEM TPAMOYTOJIBHOTO Tapajuienenumena, Kyoa. Enuaunsl usmepenus
00bEMa

6 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

Harypasbnsle uncia

1.1

Apudmernueckre AeMCTBUSI ¢ MHOIO3HAUYHBIMHM HaTYpaJbHBIMU YUCIAMHU.
YucnoBele BbIpaXKEHUS, MNOPSIIOK JCHCTBUI, MCIOIB30BaHHE CKOOOK.
Wcnonp3oBanue npu BBIUHCIICHUSIX NEPEMECTUTEIBHOTO u
COUYETATEJIbHOTO CBOMCTB CIIOKEHUS M YMHOKEHUS, PACIPENETUTEILHOTO
CBOMCTBA YMHOKEHUS

1.2

OKpyrJIeHHe HaTypaJIbHBIX YHCEIT

1.3
1.4

Henutenun wu KpaTHbIE 4YHCIA, HAWOOJNBIIUKA OOIMMNA JEIUTENh U
HauMeHblee odIee kpaTtHoe. [enMMOCTh CyMMBI U IPOU3BEICHUS

Jlenenue ¢ ocraTKom

Hpobu

Crp. 21



2.1

2.2

OObBIKHOBEHHAs1 TPoOb, OCHOBHOE CBOWMCTBO JpOoOH, COKpalieHue ApoOeH.
CpaBHEHHE U YIIOPSI0YMBAHUE TpoOei

Penrenue 3a7ay Ha HAXOXKJCHHUE YaCTH OT I[EJIOTO M IIEJIOTO 10 €ro 4acTH.
JIpoOHOE YHCII0 KaK pe3yJibTaT ACJICHUS
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[IpencraBnenne ACCATUYHOW JIpoOM B BHJIE OOBIKHOBEHHOH ApoOM U
BO3MOXKHOCTh MPEJICTABIICHUsI OOBIKHOBEHHOU ApOOU B BUJIE NECATUIHON
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Hecatuunpie npodu W MeTpHueckas cucremMa Mmep. Apudmerndeckue
JICUCTBHUS M YUCIIOBBIE BBIPAKCHUS C OOBIKHOBEHHBIMH M JECATHYHBIMU
IpoosMu

2.5

2.6

3.1

3.2

3.3

4.1

OtHomenue. [leneHue B JMaHHOM OTHOIIeHWH. MacmTtab, TpomopIius.
[TpuMeHeHre POTIOPLUH PU PEIICHUH 33124

[TonsiTue npoueHTa. Beruncinenne nporeHTa OT BEJIMYMHBI U BETUYUHBI 110
e€ mporeHTy. BrIpaskeHue mpoIeHTOB JAeCATUYHBIMU ApobOsimu. Pemenue
3a/1a4 Ha NPOLEHTHI. BpipaXkeHne OTHOLIEHUS BEJIMYUH B ITPOLIEHTAX

ITonoxxuTteabHbIC U OTPHULATCIIBHBIC YK CJIa

[TonoxxurenpHbIe U OTpULIATENbHBIE YKca. Llenbie uncna. Moayns yucna,
reoMeTpuuecKas UHTepHpeTanus Moayis yucia. M3o0paxeHue yucen Ha
KOOpJMHATHOM mpsaAMoil. UncnoBbie mpoMexxyTku. CpaBHEHUE UnCe

Apudmerndecknue ICHCTBUS C MOJOKUTEIBHBIMH M OTPHIATEIbHBIMU
YHUCIIAMU

[TpsMoyronbHas cucreMa KOOpAMHAT Ha MIOCKOCTU. KoopanHaThl TOUKH
Ha TUIOCKOCTH, abcmucca u opauHata. llocTpoeHne Touek W Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH

BykBeHHbIE BBIpaXKEHUS

[IpumeHenne OyKB s 3alUCH  MaTeMaTUYeCKMX BBIP@KEHUH U
npeiokeHnii.  CpoiictBa apudmernueckux AeiicTBuil. bykBeHHBIE
BBIDQXCHUSI W  YHUCIOBBIE TIIOJACTAHOBKH. DyKBEHHBIE PpaBEHCTBA,
HaXO0X/IeHWE HEM3BECTHOIO KOMIIOHEHTA

4.2

®opmybl, GOpMYIIBI TIEpUMETPA | TUIOMIAAN MPSIMOYTOJIbHHKA, KBAIpaTa,
00bEéMa napajienenunesa u Kyoa

Pemenne TeKCTOBBIX 3a/1a4

5.1

Pemienne TeKCTOBBIX 337124 apu(PMETHIECKUM CITIOCOOOM

52

53

54

Pemenne nornueckux 3amad. Pemienuwe 3amad mepedopoM  Bcex
BO3MOXKHBIX BAPHAHTOB

Pemienue 3ala4, COACPIKAIIUX 3aBUCUMOCTHU, CBA3BIBAIOMIUX BCIUYUHBI:
CKOpPOCTBD, BpEMA, paccTosaHuce, ICHa, KOJIMYECTBO, CTOMMOCTB,
MMPONU3BOAUTCIIBHOCTL, BpPCMH, 00BEM pa6OTI>I. I 2910705070003 HU3MCPCHUS:
MacCbl, CTOHMMOCTH, PpaCCTOAHHA, BPEMCHH, CKOPOCTH. CBs3b MCKOY
CAUHUIIAMHU U3MCPCHUS KaXXJIOM BEJIMYHUHBI

Pemienne 3aaa4, CBA3aHHBIX C OTHOUICHUCM, MMPONMOPHUOHAJIBHOCTBIO
BCJIIMYHMH, IPOLCHTAMHU, PCIICHUEC OCHOBHBIX 3aJa4 Ha leO6I/I 1 IIPOLUCHTEHI

5.5

OrneHka M NpUKUIKA, OKpyTrieHue pesynbrata. CocTaBieHHe OYKBEHHBIX
BBIPAKEHHM 10 YCIIOBHIO 33]a4H.

5.6

[IpencraBnenne MaHHBIX ¢ TOMOIIBIO TaOmuIl U nuarpamm. CronOdarsie
JuarpaMMbl. UTeHue KpyroBbIX JHarpaMmm

Harnsagnas reoMCTpusd
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Touka, mnpsMas, OTPE30K, JIy4d, YIroJ, JOMaHas, MHOIOYIOJIbHUK,

6.1 YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT

6.2 B3aumHOe pacnosiokeHHEe IBYX HPSMBIX Ha IUIOCKOCTH, MapajlleibHbIC
psIMblE, IEPIIEHAUKYJISIPHBIE TIPSIMbIE

6.3 H3mepeHne paccTOsSHUN: MEXly ABYMS TOUKAMH, OT TOHKH IO IIPSIMOH,
JUIMHA MaplIpyTa Ha KBaJApaTHOU CEeTKe

6.4 W3mepenue 1 ocTpoeHue yIioB C IOMOIIBIO TPAHCIIOPTHPA

6.5 Buasl TpeyronbHUKOB: OCTPOYTOJIBHBIN, IPSMOYIOJIBHBIN, TYIIOYTOJIbHBIM,
paBHOOEAPEHHBIH, PABHOCTOPOHHHIMA

6.6 YeTbIpEXyroabHUK. Hp}IMS)yFOJ'IBHI/IK, KBaJpaT: MCIIOJIb30BAHUE CBOMCTB
CTOPOH, YIJIOB, AMAroHaIei
N3obpaxkenne reomerpuyecknx (Uryp Ha HEIMHOBAHHOM Oymare ¢

6.7 UCIIOJIb30BAHUEM  LIMPKYJIA, JIMHEWKH, YIOJbHUKA, TPAHCIOPTHUPA.
[TocTpoenwust Ha KieT4aToi Oymare

6.8 [Tepumerp MHOrOyronbHHUKA
[Tonsatne miomanu  GUIypbl, €AMHUIBI  U3MEPEHHUS  IUIOLIAH.

6.9 [Mpubmmxéranoe n3mMepeHne miIomaal GUryp, B TOM 4HUCIe Ha KBaIpaTHON
CETKE

6.10 [TpubnmxEHHOE N3MEpEHUE JUIMHBI OKPYKHOCTH, IJIOLIA/IU Kpyra

6.11 CuMmMerpus: LeHTpalbHasg, oceBas U  3epkaibHad. Iloctpoenue

) CUMMETPHUYHBIX QUTYD

Harnspaele  mpencraBieHWss O MPOCTPAHCTBEHHBIX — (UTypax:
napauenenunen, Ky0, mpusma, NUpaMuaa, KOHYC, LWIMHAp, Map M

6.12 cdepa. M3o0paxkenne mpocTpaHcTBeHHBIX ¢Guryp. Ilpumepsr pa3Béprok
MHOIOTPaHHMKOB, IWIMHIApa W KoHyca. Co3nmanue  Mmozenein
IPOCTPaHCTBEHHBIX (puryp (n3 Oymaru, mpoBOJIOKH, IUIACTUIIMHA U IPYTHX
MaTepHajoB)

6.13 [TonsTe 00BbEMa, eAMHUIBI U3MEepeHHsT 00bEMa. OOBEM MPSIMOYTOIBLHOTO

napajuiejenumneaa, Kyoa
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