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MOSACHUTEJIBHAS 3AIIUCKA

[TpropuTeTHBIMU LENSIMU O0YYEHHUSI MAaTEMaTHKE B 5—06 KJ1accax sIBISIOTCS:

IPOAOIDKEHUE (OPMUPOBAHUS OCHOBHBIX MaTeMaTHMYECKHX MOHATUN (4MCIO, BEIMYMHA,
reomMeTpuueckas  ¢urypa), O0OECIEeYMBAIOMINX IPEEMCTBEHHOCTh U  IEPCHEKTHBHOCTD
MaTeMaTHYeCKOro o0pa3oBaHus 00yUaroIuxcs;

pa3sBUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOy4aromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEI0BATEIILCKUX YMEHUHN, HHTEpECca K N3YUEHUI0 MaTeMaTHKH;

nojJBe/ieHue OOydYalomMXCsl Ha JOCTYIHOM JJIsi HUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTEeMaTHKHU U OKPYKAIOLIEr0 MUPa;

¢dopmupoBaHre (HYHKIMOHAIBHOW MaTEeMaTH4YEeCKOH TPaMOTHOCTH: YMEHHs pacro3HaBaTh
MaTeMaTH4ecKue 0O0BEKTHI B pEalIbHBIX )KU3HEHHBIX CUTYyallUsAX, IPUMEHATh OCBOCHHBIE YMEHUS
JUISL pELIEHUS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATDH MOJTYUYEHHbIE PE3YJIbTATHI
U OLICHMBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYaAIHH.

OcHOBHBIEC TUHUM COAEP)KAaHUS Kypca MaTeMaTUKd B 5—6 Kiaccax — apudmerndeckas H
reoMeTprYecKasi, KOTOpblEe pa3BUBAIOTCS MapajlleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JIPYrod, a B TECHOM KOHTaKTE€ M B3aUMOJECHCTBUM.
Taxoke B Kypce MaTeMaTHKH IIPOMCXOIUT 3HAKOMCTBO C 3J€MEHTaMM aJreOpbl U OnucaTeIbHON
CTaTUCTHUKH.

N3yuenne apu@MeTHyeckoro marepuaiga HayMHAETCsl CO CHUCTeMaTH3allud U Pa3BUTHUSA
3HAHUW O HATypaJlbHBIX UYUCIAX, MOJYYEHHBIX HAa YpPOBHE HA4aJbHOIO OOIIEro OOpa30BaHMUS.
[Ipy >TOM COBEpIIEHCTBOBAHUE BBIYUCIUTENBHOM TEXHUKH M (HOPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCA C Pa3BUTHEM BBIYMCIUTEIBHON KYJBTYpbl, B YACTHOCTH C
o0yuyeHHeM MPOCTeHIINM MpUEMaM MPUKUIKU U OLIEHKH pe3yJIbTaTOB BblUMCIEHUH. M3yueHue
HaTYpaJIbHBIX YUCEJI IPOJOKAETCS B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU IOHATHUAMU TEOPUU
JETUMOCTH.

Hauano wusyueHuss OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
HEpBbI 3Talm B OCBOGHUHU JApo0ei, Korjga MpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHM HJESIMH,
NOHATUSMH TeMbl. Ilpu »TOM paccMoTpeHue OOBIKHOBEHHBIX ApoOei B MOJHOM 00BEME
OpPEIIECTBYET M3YUSHHIO JECATUYHBIX IpoOel, uTo 11e71ecO00pa3HO ¢ TOUKH 3PEHHs JIOTUKU
U3JIO)KEHUSI YUCJIOBOM JIMHMM, KOTJa NpaBWJa JIEHCTBUH € JNECATUYHBIMH IPOOSIMH MOKHO
000OCHOBaTh YX€ M3BECTHBIMU aJTOpPUTMAMU BBINOJIHEHUS JEHCTBUH € OOBIKHOBEHHBIMHU
Ipo0siMU. 3HAKOMCTBO C JIECATUYHBIMU JApPOOSIMM PACIIMPUT BO3MOKHOCTH JUISl TIOHMMaHUS
00yyaroImyMuUCs MPUKIAAHOTO IPUMEHEHHs HOBOM 3alliCH MPU U3YYEHUU JPYTUX NPEAMETOB U
P IPAKTUUECKOM Hcroib30oBaHuU. K 6 kilaccy oTHEeCEH BTOpOM 3Tan B U3y4E€HUHU JIpoOeit, rie
INPOMCXOIUT COBEPLICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M INpeoOpazoBaHMs JIpoOel, OcBOeHHE
HOBBIX BBIUYHCIUTENbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYHUCICHHUI, B TOM 4HCIIE
3HaYeHUH BBIPAKEHHH, COAep)KalMX M OOBIKHOBEHHBIE, U JECATUYHBbIE APOOH, YCTaHOBIICHHE
CBsA3€M MeX1y HMMH, pacCMOTpEHHE MPUEMOB pellleHus 3a7ad Ha Apoou. B Hauvane 6 kiacca
IIPOUCXOIUT 3HAKOMCTBO C IOHATUEM MPOLICHTA.

Oco0eHHOCThIO U3yUEHUS TIOJIOKUTENBHBIX U OTPUIATENbHBIX YHCEN SIBJISIETCS TO, YTO OHU
TaK)K€ MOTYT PaccMaTpUBaThCSl B HECKOJBKO 3TamoB. B 6 kiacce B Hadale HM3Y4EHMs] TEMBI
«ITonoxuTenbHble U OTPULATENbHBIE YMCIa» BblaenseTcs noarema «llembie uncna», B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIBHBIMU YHUCIAMH MU JEHCTBUAMHM C IOJIO)KUTEIBHBIMU U
OTPULATENIbHBIMH YHCIIAaMH [TPOUCXOTUT HAa OCHOBE COJIEPKATEIBHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YpOBHE IO3HAKOMHUTH OOYyYalOMIMXCS MPAaKTUYECKHM CO BCEMH OCHOBHBIMHU
MOHATUSIMM TE€MbI, B TOM YHCJE U C MpaBWIaMU 3HAKOB IpPH BBINOJHEHUU apUPMETHUYECKUX
neiictBuil. M3ydyeHue panMoHaIbHBIX YHCEI HAa 3TOM HE 3aKOHYHUTCA, a OyJeT MpPOJOJDKEHO B
Kypce ainredpsl 7 Kiacca.

[Ipy oOyueHuUM pEIIEHHI0 TEKCTOBBIX 3a7ady B 5—6 KiaccaXx MCIOJIB3YIOTCA
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTke BHIUMCIUTENBHBIX HaBBIKOB B 5—6 Kilaccax
paccMaTpUBAIOTCsl TEKCTOBBIE 3aJauM CIECAYIOIIMX BHUJOB: 3a/a4d Ha JIBUKEHHUE, Ha 4acTH, Ha
MOKYNKH, Ha paboTy M NPOU3BOAUTENHHOCTb, Ha MPOIEHTHI, HA OTHOUIEHHUS] U MPOIOPLHUHU.




OOyuaromiuecs 3HaAKOMATCA ¢ MpUEMaMM PELIeHMs 3ajad 1epeOopoM BO3MOXKHBIX BapUaHTOB,
yuaTcst paboTath ¢ nH(pOpMaIMEn, IPeICTaBICHHON B (JopMe TabIHIl WM AUArPaMM.

B mporpamme yueOHoro kypca «MaremaTuka» IperycMOTpeHO (HOpMUpPOBaHHE
NPOTEIEBTHUECKUX aNreOpandeckux npeicTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHCia B
3aBHCHUMOCTH OT MaTe€MaTH4eCKOrO0 KOHTEKCTa BBOIMUTCS IOCTENEHHO. bykBeHHas CHMBOJIMKA
IIUPOKO HCIONB3YETCs MPEXIE BCEro JUIA 3aliCH OOIMIMX YTBEPXKIACHUA M TPEIIOKEHHH,
(GopMyI1, B YACTHOCTHU JJISl BBIYMCICHHUS F€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIsD»
YHCIIA.

B nporpamme ydeGHOro kypca «MaremaTuka» INpeacTaBl€Ha HarisHas IeOMETpHs,
HalpaBJeHHAs Ha pa3BUTHE OOPa3HOTO MBIIJICHUS, MPOCTPAHCTBEHHOIO BOOOPAKEHHUS,
n300pasUTENbHbIX yMEHUH. OTO BaXKHBIM STal B H3YYEHUU TIEOMETPUHU, KOTOPBIH
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE, ONHMPAECTCd Ha HarJsAHO-00pazHoe
MblLIEHHE oOyuaromuxcs. boinbiias posib OTBOAWUTCS NMPAKTHUYECKOW AEATENIBHOCTH, OIBITY,
AKCIEPUMEHTY, MojenupoBanuto. OOyyaromuecss 3HaKOMATCS C TeOMETPUYECKHUMHU (HUrypaMu
Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX NMPOCTEHIIUMH KOH(UTYpaLUAMU, y4aTcsi ©300paxarb UX
Ha HEJIMHOBAaHHOW M KJIETYATON OyMare, pacCMaTpuBalOT MX MPOCTEHIMe CBOCTBa. B mportecce
U3yYeHUs HArJsIHOM TeOMETPUU 3HAHMS, MOJIy4YeHHbIEe 00YUYaIOIIMMUCSA Ha YPOBHE HA4YaJIbHOI'O
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY IUIaHy B 5—6 Kiaccax H3ydaeTcsi HMHTETPUPOBAHHBIMA IpeaMeT
«Matemarukay, KOTOPbIi BKIIOYAET apru(pMETHUYeCKUi MaTepuanl W HarJsAHYyI0 T€OMETpPUIo, a
TaKXe MPOINEIEeBTUUECKUE CBEJCHMS U3 aireOpbl, JI€MEHTHI JIOTUKW M Hadaja ONUCaTebHOU
CTaTUCTHUKH.

Ha uzyuenue yuebHoro kypca «MaremaTtuka» otBoautcs 340 uvacos: B 5 kitacce — 170
yacoB (5 yacoB B Hezel), B 6 kiacce — 170 yacoB (5 yacoB B HEJEINIO).

COJAEP)KAHUE OBYYEHUA
5 KUIACC

HartypajibHble 4ncIa U HYJIb

Harypanbaoe uyucno. Psn Hatypansubix ymcen. Yucno 0. M3o00pakeHne HaTypalbHBIX
qrceN TOYKaMU Ha KOOPJIWHATHOW (YHCIOBOM) MPSMOIA.

ITo3nnmoHHas cucremMa cuuciaeHus. PuMckas HyMmepanus Kak IpUMEp HENO3MLHUOHHOMN
CUCTEMBI CUHCIIeHM. [lecaTuuHas cuctemMa CUMCIICHUS.

CpaBHeHUE HaTypaJIbHbIX YHCEJl, CPaBHEHHE HATypaJbHBIX 4ucen ¢ HyJIéM. CrocoOsl
cpaBHeHUs. OKpyTJIeHHE HATypaIbHBIX YUCEIL.

CrnoxxeHue HaTypajbHBIX 4YHCEN, CBOMCTBO HYyJd IpU CIOXKEHUU. BplunmTaHue Kak
neiicTBue, 0OpaTHOE CIOXKEHUI0. Y MHOKEHUE HaTypaJIbHBIX YHCEN, CBOMCTBA HYJS M €JUHUILIBI
Ipu yMHOXXeHUH. JleneHue kak JeiicTBUe, 0OpaTHOEe yMHOKeHUIO0. KOMIOHEHTHI nelcTBUM,
CBsI3b MeXJy HUMH. [IpoBepka pesynbraTta apudmerndeckoro neifictus. IlepemecturensHoe u
CoueTaTebHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXKEHMsSI, paclpeesIuTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHUSI.

Hcnons3oBanue OykB Al 0003HAU€HUS HEU3BECTHOIO KOMIIOHEHTAa U 3alllCH CBOMCTB
apu(MeTHUECKUX ACUCTBUI.

Jenutenn u KpaTHbIE 4UCIIA, Pa3I0KEHHE HAa MHOXKUTENU. IIpocTeie U cocTaBHBIE YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

CreneHb C HaTypajJbHBIM I[IOKa3zaTeJeM. 3alKch 4YHUCJIa B BUIE CYMMBI pa3psaHbBIX
CJIaracMsIX.

UucioBoe BbIpakeHHE. BpluMCleHNE 3HAYEHUH YHCIOBBIX BBIPAKEHHM, MOPSIAOK
BBINIOJHEHUS  AeiicTBuid. lcmosnbp3oBaHMe NpU  BBIUUCICHUSAX IEPEMECTHTEIBHOIO U
COYETATEJIbHOTO CBOMCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, paclpe/leIMTeIbHOr0 CBOMCTBA
YMHOKEHHUS.

Jpoou

[IpencraBiaenue o Ipobu Kak criocoOe 3amucH yacTu BeMUYUHBI. OOBIKHOBEHHBIE JIPOOH.
[TpaBuiibHbBIE M HeMpaBUIbHBIE Ipoou. CMeranHas poOk, IpeIcTaBlIeHe CMEIIaHHOW 1po0u B




BUJIC HEMPaBUJIBHOM JpoOM U BbIIEJCHHE IENOM YacTH 4YHcia W3 HENpaBHIBHON ApoOu.
N3o0paxenue qpodeit TouKkaMu Ha YUCIIOBOM mpsiMoii. OCHOBHOE CBOMCTBO Apoou. CokparnieHue
npobei. [TpuBenenue apodu Kk HOBOMY 3HaMeHaTte 0. CpaBHEHHE IPOOECH.

CrnoxeHue W BbIYUTAHUE JApoOei. YMHOXKeHHE W JeNeHHe apoOei, B3auMHO OoOpaTHBIE
npobu. HaxoxaeHue 4yacTu 1enoro U 1esIoro 1Mo ero 4acTH.

Hecstuunas 3anuck apobeid. [IpencraBieHue necaTHIHON ApoOU B BHIE OOBIKHOBEHHOM.
N3o0pakeHne ACCATUYHBIX ApOOEH TOYKaMHU Ha YHMCIIOBOH MpsMon. CpaBHEHUE IECATUYHBIX
IpoOeii.

Apudmernueckue IeHCTBUS C JECATUUYHBIME JIpo0siMu. OKpyTiieHHne AeCATUYHBIX IpoOeit.

PemeHue TekCTOBBIX 32124

Pemenne TekcToBBIX 3a7ay apupMETHUYECKHM crocoOoM. Perienue noruueckux 3aaad.
Pemenne 3amau nepe6opoM Bcex BO3MOXKHBIX BapHaHTOB. VCmonbp30BaHue MPU PELICHUH 3a/1a4
TaOJIMI] U CXEM.

Pemenue 3anay, conepkalmux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue, 1IeHa, KOJIUYECTBO, CTOMMOCTh. EMUHMIIBI M3MEpeHHs: Macchl, 00bEMa, IEHBI,
paccTosiHUA, BpEMEHU, CKOPOCTH. CBsA3b MEXKAY €AMHUIIAMU U3MEPEHUS KX /101 BEJINYNHBI.

Perenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHue JaHHBIX B BUJIE€ TaOIUL, CTOJIOYATHIX JUarpamm.

Harnsinnasi reomerpust

Harnsaneie npencraBinenust o Gpurypax Ha INIOCKOCTH: TOYKa, IpsMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOI'OYT'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsaMoi, oCcTpelil, Tynoll U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €OUWHULBI JUIMHBL. J[IuHa JIOMaHO#, mepuMeTp
MHOTOYTrojibHUKA. MI3MepeHne u nocTpoeHue yrioB ¢ IOMOILBIO TPAaHCIIOPTHPA.

Harnsigaeie npencraBienust o Gurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHUK,
KBaJlpaT, TPEyroJbHUK, O PaBEHCTBE (QUTYP.

N3obpaxenue ¢puryp, B ToM 4uciie Ha kierdatoi Oymare. [loctpoenue kondurypanuit u3
yacTel NpsMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KiieT4aroil Oymare. Mcnonp3oBaHue cBONCTB
CTOPOH U YTJIOB NPSIMOYTOJIbHUKA, KBApAaTa.

[Tnomane npsIMOYTrobHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KieT4aToi Oymare. EqMHUIIBI H3MEpeHus TUIOIa/IH.

Harnsanuele mpencraBieHUss O — MPOCTPAHCTBEHHBIX — (Urypax:  MPsIMOYTOJbHBIN
napajienenumnen, Ky0, MHOTOrpaHHUKU. WM300pakeHHME MPOCTEHIINX MHOTOTPAaHHUKOB.
Pa3Béprkn kyba u mnapamtenenunena. CoznaHue Mojenell MHOTOIpaHHUKOB (M3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

O0bEM psMOYTOIBHOTO Napajuienenunena, Kyoa. Ennnunel usmepenus oobéma.

6 KUIIACC

HarypanbHblie unciia

ApudmeTndeckne AEWCTBUS C MHOTO3HAYHBIMH HATYpPalbHBIMH dYHCIaMHU. YHCIOBBIE
BBIpQXEHUS, MOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosib30BaHME MPU BBIUMCICHUSIX
MIEPEMECTUTENIBHOTO U COYETATENBHOIO CBOMCTB CIOKEHUS U YMHOKEHUS, PACIIPEAETUTEIBHOTIO
cBoiicTBa ymMHOKeHUs. OKpyTJIeHHEe HAaTypaJlbHbIX YHCEI.

Jlenurenu W KpaTHblE YHUCIa, HAWOONBIIWN OOIIMK AENTUTEeNh M HauMEHbIee oOlIee
KpaTHoe. J[eTMMOoCTh CyMMBI U ITpou3BeAeHusl. [leeHue ¢ OCTaTKOM.

Jpoou

OOBIKHOBEHHAs 1PpoOb, OCHOBHOE CBOMCTBO ApOOH, COKpalmieHue apooOeit. CpaBHEHHE H
yrnopsiiouuBanue Jipodeid. Perrenue 3agau Ha HaXOXKAECHHWE YacTH OT IIEJOT0 U LIEJIOro MO €ro
yacTu. [IpoOHOE 4YmClIO Kak pe3ysbTar neneHus. [IpeiacraBieHue necaTUYHON OpoOW B BHIE
OOBIKHOBEHHOM JpoOM M BO3MOXHOCTH IpEJICTaBICHUs] OOBIKHOBEHHOH JpoOH B BHUjE
necsTHUHOM. JlecaTuuHble ApodU U MeTpuueckas cuctema mep. ApudpmeTnueckue IeHCTBUS U
YHCIIOBBIC BBIPAXKEHHS ¢ OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMH.




OtHomenue. JleneHue B gaHHOM oOTHOIIeHWH. MacmTab, nponopuus. I[lpumenenue
IIPONOPLUI IIPU PELICHUU 3a]1a4.

ITonsiTve npoueHTa. BeranciaeHue NpoueHTa OT BEIWYMHBI U BEJIMYUHBI 110 €€ MPOLICHTY.
BolpaskeHue mpoLEHTOB AECATUYHBIMU JpoOsimMu. PelieHue 3amad Ha NpoueHTHl. BripakeHue
OTHOLICHHS BEJIMYHH B IIPOLIEHTAX.

ITosi0kuTEeIbHBIC M OTPHIIATEIbHBIC YHCJIA

[TomoxxurensHple ¥ oTpuuarenbHble  yucna. lLlensle uymcna. Moayns  yucia,
reoMeTpuyuecKasi HMHTEpIpeTanus MOIyJs uucia. M3o0paxeHne ducell Ha KOOPAMHATHOW
npsMoii.  YwucmoBbie mpoMexxkyTku. CpaBHeHHE uncel. Apu]MmeTHdecKue JeHWCTBHS C
M0JIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMH.

[IpsimoyronbHas cucTeMa KOOpAMHAT Ha IIOCKOCTH. KOOpAuHATBI TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenune Todek u GUryp Ha KOOPAUHATHOM MJIOCKOCTH.

BykBeHHbIe BbIpasKeHU s

[Tpumenenue OyKB AJIs 3aIMCH MaTeMaTHYECKUX BBIpAXEHUH M mpeuiokeHuil. CBoiicTBa
apupMeTHuecKuX AeHCTBUNA. BykBeHHBIE BBIPAXXEHHS M UYHCIIOBBIE IOJCTAHOBKH. ByKBEHHbIE
PaBEHCTBA, HAXO0XK/IEHUE HEU3BECTHOI'O KOMIIOHEHTa. PopMyiibl, (OpMyJbl MEpuUMETpa HU
IUIOINAAM MIPSIMOYTOJIbHMKA, KBaj[paTa, 00bEMa napaesenunena u Kyoa.

Pemenne TekcTOBBIX 32124

Pemenne TekcTOBBIX 3a1au apudmMeTHuecKkuM crocobom. Pemienue joruyeckux 3ajaad.
Pemenue 3a1au nepe6OpoM Bcex BOSMOMXKHBIX BAPUAHTOB.

Pemenue 3ana4, cogepKammx 3aBUCUMOCTH, CBSI3BIBAIOLIUX BEIMYUHBL: CKOPOCTh, BpeMs,
paccTosiHue, 1ieHa, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMUTEIBHOCTh, BpEMs, O00bEM pabOTHI.
EnvHuIBl M3MEpEeHHs: MacChl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOpOCTH. CBs3p Mexay
€AMHMIIAMU U3MEPEHUS KaX 101 BEJINYNHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, IPONOPLUHUOHAIBHOCTBIO BEJIMYMH,
NPOIICHTAMH; PEIIEHIEe OCHOBHBIX 3a/1a4 Ha IPOOU U TIPOLICHTHI.

OneHka M NpUKUAKA, OKpyriieHHe pe3ynbTaTta. CocTaBieHne OYKBEHHBIX BBIPAKEHUH IO
YCJIOBHIO 33J1a4H.

[IpencraBieHne AaHHBIX C MoMoulblo TaOnui U auarpamm. Crosnbyarbie AMArpaMMBbL:
YTEHHE U OCTpoeHUE. YTeHHe KPyTroBbIX JUarpamm.

Harasinnas reomerpus

Harnsanuele npeacraBineHus o purypax Ha MJIOCKOCTU: TOUYKA, IpsiMasi, OTPE30K, JIyd, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacronoxkeHue JABYX TMpSAMBIX Ha IUIOCKOCTH, MapajulesibHble MpsMBbIE,
NEPIEHIUKYJIpHBIE NpsMble. M3MepeHue paccTOSIHMM: MEXIY IBYMS TOYKaMH, OT TOYKH J0
NpsIMOM, JIMHA MapUIpyTa Ha KBaJpaTHOM CETKe.

H3MmepeHne M IMOCTPOCHHME YIVIOB C IIOMOIIBI TpaHCIOPTHpA. BHUIBI TpeyrosbHHUKOB:
OCTPOYTOJIbHBIA, MPSIMOYTOJIbHBIN, TYHNOYIOJbHBIA, pPABHOOEAPEHHBIH, PABHOCTOPOHHU.
YeTbIpEXyroabHUK, IPUMEPBl YETHIPEXYTOIbHUKOB. [IpAMOYroibHUK, KBaApaT: UCIOJIb30BAHNE
CBOICTB CTOpOH, yIJ0OB, AuaroHanei. M3o00paxkeHue reoMeTpuueckux GUryp Ha HETUHOBAHHOMN
Oymare c HCIOJIb30BaHUEM LUPKYJs, JUHEHWKH, YrojbHHMKa, TpaHcmoptupa. IloctpoeHust Ha
KJIeT4aTou Oymare.

[Tepumerp MHOTOyroMbHUKA. [TOHATHE MIOIAU GUTYPHI, €AMHULBI U3MEPEHUS TUIOIIA M.
[Tpubmmk€HHOe wW3MepeHue Iomaan ¢uryp, B TOM 4YHCIE€ Ha KBaJpaTHOM CeTKe.
[TpubnmxEHHOE N3MEpEHUE JUTMHBI OKPYKHOCTH, IIOLIAIU KpyTa.

CumMeTpus: IIeHTpallbHasA, 0CeBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHne cUMMETPUYHBIX (UTYD.

Harnsignele mnpeacTaBieHuss O MNPOCTPAHCTBEHHBIX (uUrypax: mapajuienenunen, kKyo,
npu3Ma, TUpaMHia, KOHyC, IMIMHAP, map u cdepa. M3o0pakeHne NpocTpaHCTBEHHBIX (QUTYD.
IIpumepsl  pa3BEPTOK MHOTOIPAHHMKOB, LHIMHApa MW KoHyca. Co3manme Monenen
POCTPaHCTBEHHBIX (puryp (u3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTUX MATEPHAJIOB).




[Tonsatne o6béMa, equHULBI U3MepeHHUs 00bEMa. OOBEM MPAMOYTOJIBHOIO Napajuleienumnesna,
KyOa.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE Ppe3yJbTaThl OCBOCHUS IpOrpaMMbl yueOHOro kypca «Martemaruka»
XapaKTepU3YIOTCSL:

1) naTpuoTHYECKOE BOCIIMTAHME:

IPOSIBJIGHUEM MHTEpeca K MPOIUIOMYy M HACTOALIEMY POCCHHCKOM MaTeMaTuKH,
LICHHOCTHBIM OTHOILIEHUEM K JOCTH)KCHMSAM POCCUMCKHX MAaT€MAaTHMKOB M POCCUHCKOU
MaTeMaTHYeCKOM LIKOJIbI, K UCIIOIb30BAHUIO ATUX JTOCTHKEHUH B IPYIMX HayKax U MPUKIIAJAHbBIX
chepax;

2) rpaIaHCcKoe B TYXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3aliil e€ro IMpas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (DYHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C NMPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HayKH, OCO3HAHUEM BaKHOCTHU MOPAIbHO-ITHUECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOIO;

3) Tpy/0BO€ BOCIMTAHME:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE€ B PELIEHMM MPAKTUYECKUX 33Ja4 MaTeMaTUYeCKOM
HaIlpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4ECKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
YKU3HU JJIs1 YCIIEHIIHOM MPO(ECCUOHANBHON E€ATEIbHOCTH U Pa3BUTUEM HEOOXOIHUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM WHIUBHUAYaJbHOW TpaekTOpUM oOOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) hcTeTHYecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY U 3CTETUYECKOMY BOCHPUATHIO MAaTEMAaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJIeHHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHMSI:

OpUEHTAIlel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOLIeCTBa, NOHUMaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, JTaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpeICTBOM IIO3HAHHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMHU HaBbIKaMU
HCCIIEI0BATEIBCKOM 1€ATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOIIMOHAIBLHOTO
Os1aromostyqusi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMAaTUYECKHWE 3HaHMs B MHTEpEcax CBOErO 370pOBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KM3HM (37J0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa pedeKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPyroro 4eaoBeKa;

7) IK0JIOTHYECKOE BOCTIMTAHME:

OpHEHTAaIMel Ha NMPUMEHEHHE MaTeMaTHYeCKUX 3HaHUH Ui pelleHus 3aaad B o0jacTu
COXPAHHOCTH OKpYXalollel cpefbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel cpesibl, 0CO3HAHHEM IJI00AJIbHOTO XapaKTepa KOJIOTMYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K M3MEeHSIOIMIMMCS YCJIOBUAM COIMAILHOI M IPHPOIHON Cpeabl:

TOTOBHOCTHIO K JEMCTBUSM B YCJIOBHUAX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO JEATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y APYTHX
JtoJiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIbITA IPYTHX;




HEO0XOMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HuciIe (HOPMYyIUPOBATh UIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
JNe(QUIUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPeOyrOIUH KOHTPMEp, KOPPEKTHPOBATh INMPUHUMAEMbIE PEIIECHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHbIE YHHBepPCcaJbHbIe yUeOHbIe NeliCTBUS
Ba3zoBble Jjornueckue aeiicTBHA:

BBISIBIISITH M XapaKTEPH30BATh CYLIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOIIEHUH MEXAy IOHATUAMH, (GOPMYJIMPOBATh ONPEACICHUS IOHATUH, yCTaHaBIHMBATh
CYLIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMH, OCHOBAHUS JJIs1 00O0OIEHHS U CPAaBHEHHS, KPUTEPHU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHUMATh, (OpPMYyIHpOBaTh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IIPOTUBOpEYNs B (DakTax, JTaHHBIX,
HaOJIIOACHUAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUU JUIsL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKH, JAE€AYKTHMBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MaTEMAaTUYECKMX YTBEPXKIEHUM (MpsMble M OT IPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSATEJIBHO  HECIIOKHBIE  JIOKA3aTEJIbCTBA  MaTeMaTU4YecKuX  (aKToB,
BBICTPAaWBaTh AapryMEHTALMIO, MPUBOJUTH IpPUMEPbl M KOHTPIPUMEpPbI, OOOCHOBBIBATH
COOCTBEHHBIE PacCykICHUS;

BbIOMpATh CIOCOO pelleHus: y4eOHOW 3afaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOASIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).
ba3oBble ucciien0oBaTeIbCKUE NeHCTBHA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIENOBATEIbCKUA HMHCTPYMEHT IO3HaHUS, (OpPMYIHMpOBaTh
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTENIHO YCTaHABINBATh HCKOMOE
U JIaHHO€, (POPMHUPOBATh TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIA SKCIEPUMEHT, HEeOONIbIIOe
UCCJIEJIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OOBEeKTa, 3aBUCUMOCTEN
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOpMyJIMpOBaTh O0OOLIEHUS M BBIBOABI IO pE3yJbTaTaM IPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEIOBAHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHHN];

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOILECCA, a TAKXKE BBIABUIATh IPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHQOpPMAIMH, JaHHBIX, HEOOXOAMMBIX JUIS
pelleHus 3a1auH;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIIHIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

BbIOMpaTh (OpMy TMpelCcTaBiIeHUs HHPOPMAMM U WUIIOCTPUPOBATh peElIaeMble 3aJayu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLICHUBAaTh HAAE&KHOCTh HWHGOPMAIMU MO0 KPUTEPHUSAM, MPEJIOKEHHBIM yUUTEIEeM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHSMHU U LIETSIMUA OOILICHHUS,
SCHO, TOYHO, TPAMOTHO BBbIpaXKaTb CBOIO TOYKY 3pPEHHUS B YCTHBIX M IMHUCHbMEHHBIX TEKCTax,
JIaBaTh MOSCHEHUS N0 X0y PEIICHUS 33a/1a4l, KOMMEHTHUPOBATh IIOJyUYEHHBIN PE3yJIbTaT;




B XO0/J€¢ OOCYXICHHs 3aJaBaThb BOMPOCHI 1O CYIIECTBY OOCYXXIAeMOH TEMBbI, MPOOIEMBI,
pelaeMoil 3a/1auu, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTABISITh CBOU
CYXKICHHS C CYXJIEHUSIMU JIPYTMX YYaCTHHUKOB JMAajora, oOHapy»XUBaTh pa3ivyuude U CXOJACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;
NOPEJCTaBISATh Pe3yJbTaThl pPELICHUS 3aJauyd, SKCIEPUMEHTa, HCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpAaTh (QopMaT BBICTYIUIGHHS C YyYETOM 3a4ad TPE3CHTAUUA U
0COOEHHOCTEH ayAUTOPHH;
MOHMMATh W WCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW WM WHAMBUAYAIbHOH pabOTHI IMpU
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a7ay;
MPUHUMATH 1[EJIb COBMECTHON JESATEIbHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU paboTHI,
pacnpenensaTh BHUIbI padoOT, AOrOBApUBAThHCS, OOCYKIaTh MPOIECC M pe3yibTaT paboThI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboTel (00CyX)acHUS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBl M JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOW JCUCTBHUS C
IPYTMMH 4JI€HaMHU KOMAaHIbl, OLIEHHMBAaTh KAayeCTBO CBOEro BKIJaJa B OOMIMIA MPOIYKT IO
KpUTEpUSIM, CHOPMYJIMPOBAHHBIM YYACTHHUKAMH B3aUMOICHCTBUSI.
PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AITOPUTM pElIeHUs 3aJayd (UJIM ero 4acTh), BHIOMpATh
croco0 pemeHuss ¢ Y4ETOM MMEIOUIUMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ yuéTOM HOBOM HH(pOpMaLIUH.
CaMOKOHTPOJIb, IMOIHOHAJIBHBII HHTELJIEKT:
BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTara pelleHus
MaTeMaTHYeCKOM 3aa49H;
NpeIBUIETh TPYAHOCTH, KOTOpPbIe MOTYT BO3HUKHYTh TIpU pEIICHUH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JICATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3y/IbTaTa JCATCIHLHOCTH TIOCTABICHHONW TIIEM M YCIIOBHUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHUKEHHUS 1[EJIM, HAXOIUTh OIMNOKY, 1aBaTh OLIEHKY
NpPUOOPETEHHOMY OIIBITY.
MNPEAMETHBIE PE3YJIBTATbBI

K konmy oOydeHuss B S5 Kkjacce oOydaMMICS TOJYYUT CIACAYIOIMNUE MPEAMETHBIC
pe3yNbTaThI:

Yucia 1 BoIYUCTEHHSA

[ToHnMaTh ¥ MPaBWIBHO YHNOTPEONSATH TEPMHUHBI, CBSI3aHHBIE C HATYpaJIbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMU M JICCATUIHBIMU JIPOOSMHU.

CpaBHUBaTh U yHOPSA0YMBATh HATYpaJbHbIC YHCIA, CPABHUBATH B MPOCTEHUIIUX CIydasx
OOBIKHOBEHHBIE IPOOH, AECITHUHBIC APOOH.

COOTHOCUTH TOYKY Ha KOOPIAMHATHON (YMCIOBOM) MPSAMON C COOTBETCTBYIOIIMM €M
YHUCIIOM B H300paKaTh HATYPAIbHBIC YHCIIa TOYKAMU HA KOOPIMHATHOM (YMCIIOBOM) TIPSIMOH.

Brimonuate apudmernyeckue ACUCTBUS C HATYPAIbHBIMH UYUCIAMH, C OOBIKHOBEHHBIMU
JPOOSIMH B IIPOCTEHUIITUX CITyJasiX.

BrINONHATE TPOBEPKY, MPUKUIKY PE3YIbTaTa BEIYUCICHUN.

OKpyTJISTh HATYPATBHBIC YHCIIA.

Pelienue TeKCTOBBIX 32124

Pemath TekcToOBBIC 3a/1a9M ApU(PMETHISCKIM CITOCOOOM M C TIOMOIIBIO OPraHU30BaHHOTO
KOHEYHOT0 Tiepedopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaun, copepkaiiyue 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJTUYHHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonms30BaTh KpaTKUeE 3aITUCH, CXEMBI, TAOIHIIBI, 0003HAYCHUS ITPH PEIICHUH 3a7ad.

[Tonb30BaThCs OCHOBHBIMH €UHUIIAMH M3MEPEHUS: 1IEHBI, MACChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIPQKATh OJTHU €IMHUIIBI BEIMIHHBI Yepe3 JpyTHe.




W3BnekaTh, aHAIM3UPOBaTh, OLCHUBATH MH(POPMALUIO, NPEACTABICHHYIO B Ta0nule, Ha
CTOJI0YATON Juarpamme, MHTEPIPETUPOBATh MPEACTABICHHBIE AAHHBIE, UCIIOJIB30BAaTh JaHHBIC
IIPY PELICHUN 3a7ay.

Harasignasi reomerpust

[Tosp30BaTbCcd T€OMETPUYECKMMM IOHATUSAMU: TOYKA, IpsAMas, OTPE30K, JydY, YIod,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaNTE mpuMepbl OOBEKTOB OKPYXKAIOLIETO MHUpPA, MMEOLMX (OpMYy H3yUEHHBIX
reoMeTpuIecKux (uryp.

Hcnonp30BaTh  TEPMUHOJIOTHIO, CBSA3aHHYI0 C  yIJIAMU: BEpLIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAaMU: yToJl, BEPILNHA, CTOPOHA, IMAroHajlb, C OKPYKHOCTBIO: PainyC, JUAMETP,
LEHTP.

N300paxkaTh U3y4EeHHBIE TEOMETPHUECKUE (PUTyphl HA HETUHOBAHHOM M KJIeT4aTOl Oymare
C IIOMOILBIO LIUPKYJISl ¥ IMHEUKH.

HaxomuTe myIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOILIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTb 3aJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJIbHHUKA, KBaJpaTa JUIsl UX MOCTPOEHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETpa.

Boruncnate nepuMerp M IUIOLAAb KBajapaTa, NPsIMOYTrOJIbHUKA, (UTYpP, COCTABICHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pax€HHbIX Ha KieT4aToi Oymare.

[Tonb30BaTbCs OCHOBHBIMM METPUUYECKUMU E€AMHMIIAMU H3MEPEHMS JUIMHBI, ILIOLIAAHN;
BBIpaXKaTh OJHU €IMHUILbI BEJIMUYNUHBI UEPE3 IPYTHE.

PacnioznaBate napasuienenunen, KyO, KUCIOJIb30BaTh TEPMMHOJOIHMIO: BEpIIMHA, pedpo,
I'paHb, U3MEPEHHUs], HAXOJUTh U3MEPEHUS Mapajulesenumena, Kyoa.

Boruncnare 00béM KyOa, mapaienenunesna Mo 3aJaHHbIM HW3MEPEHUSIM, MOJIb30BaThCs
€IMHULIAMU U3MEepEeHus 00bEMa.

Pemats HecnoxHble 3a7a4l HA W3MEPEHUE I'€OMETPUYECKUX BEIMYMH B IPAKTHUYECKHUX
CUTYaLUsX.

K koniy oOydyeHuss B 6 Kkjacce oOydarIMiiCsS TMOJYyYUT CIEAYIONIUE TPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

3HaTh ¥ NMOHMMATh TEPMMHBI, CBA3aHHBIE C Pa3IMYHBIMU BHJIAMHU YHCEN M CIIOCOOAMHU MX
3aMMcH, NePEeXoIUTh (€CIH 3TO BO3MOXHO) OT OJIHOM (POPMBI 3aIllKCH YKcia K IPYTOM.

CpaBHMBaTh M YHNOPSJIOYMBATH LEJIbIE€ YHCIA, OOBIKHOBEHHbIE U JIECATUYHBIE JPOOH,
CpaBHMBATh YUCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BbinonHATe, coueras YCTHbIE M TNUChbMEHHbIE NPUEMBI, apu(MeTHUeCKue IeHCTBUS C
HaTYpaJIbHBIMU U  LEJIbIMM  YHCJIaMH, OOBIKHOBEHHBIMM U JIECATUYHBIMU  JIpOOsSMH,
MIOJIO’KUTEIBHBIMU U OTPULIATEIbHBIMU YACTIAMH.

BoruncnaTh 3Hau€HUS YMCIOBBIX BBIPAXKEHUM, BBIIOIHATh IPUKHUJIKY U OLIEHKY pe3yJbTaTa
BBIYUCIICHUH, BBINOJIHATh NpPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHMH Ha OCHOBE CBOMCTB
apuMeTUIECKUX JEHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOW MPSAMON C COOTBETCTBYIOIIMM €l YHUCIOM H
n300paxkaTh YMCIIa TOUKAMH Ha KOOPAMHATHOMN MPSAMOM, HaXOJUTh MOIYJIb YHCIIA.

COOTHOCUTB TOUKH B IPSMOYTOJIbHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU 3TON TOUKHU.

OKpyTiasTh LeNble YKcia U IeCATUUHbIE IPO0H, HAXOIUTh TPUOIMKEHUS YHCe.

Yucnosble 1 OyKBeHHbIE BbIPAKECHHSA

[Tonnmathe U ynoTpeOsATh TEPMHHBI, CBA3aHHBIE C 3allMCHIO CTEMEHU 4YHCIa, HAXOAWUTh
KBaJpaT 1 Ky0O 4yKciia, BEIYUCIIATH 3HAUEHHS YUCIOBBIX BEIPQKEHUH, COJIEpKAIUX CTETIEHH.

[Tonb30BaThCs MpU3HAKAMM JEIMMOCTH, PAacKIIaJblBaTh HATYypaJbHBIE YKCIa HA MPOCTHIE
MHOKUTEH.

[Tonb30BaThCsa MacmITaboOM, COCTABIATH IPOMOPIIUU U OTHOLLIEHHUS.




Hcnonp3oBath OyKBHI Ui 0003HAUYEHHUS YKCEN IIPU 3aITUCH MAaTEMaTHYECKUX BBIPAKEHUH,
COCTaBJIATH OYKBEHHBIC BBIPAKEHHS U (HOPMYJIIbI, HAXOIUTH 3HAYCHHUS OYKBEHHBIX BBIPAKCHHIA,
OCYHIECTBIISI1 HEOOXOUMBIE MTOJICTAHOBKHU U MpeoOpa3zoBaHusl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenne TeKcTOBBIX 32124

Pemrate MHOTOMIArOBBIE TEKCTOBBIE 33a4l apU(METHYECKIM CIIOCOOOM.

Pemate 3amaum, CBsI3aHHbIE C OTHOLIEHHMEM, MPONOPLHOHAIBHOCTBIO BEIUYMH,
IPOIIEHTAMH, PEeIIaTh TPU OCHOBHBIE 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pewate 3amaun, comepxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUMHBI: CKOPOCTh, BPEMSI,
paccTosiHue, IIeHA, KOJMYECTBO, CTOMMOCTH, IMPOU3BOAMTEIBHOCTh, BpeMs, 00bEM paloThI,
UCIIONB3Ysl apuMeTH4YecKre JeMCTBHs, OLEHKY, TPUKUIKY, I[0JIb30BAaThCA €IUHUIAMU
U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYMH.

CocTaBnsaTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBUIO 33]a4H.

W3Briekate WHQPOpPMAIIIIO, TIPEICTABICHHYIO B Ta0NHIAX, HA JMHEWHOH, CTONOYATON WM
KpyrOBOM JAuarpaMMax, MHTEPIPETUPOBATh IMPEIACTaBICHHBIE JAaHHBIE, UCIOJIb30BAaTh JAHHbBIC
IIPU PELICHUH 3a/1a4.

[TpencraBisTh MHPOPMALIHMIO C TOMOIIBIO TAOIUI, TUHEHHON U CTONOYATON AHArpaMM.

Harasanas reomerpus

[TpuBoauTh TpUMEphl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOIMUX (OpMYy H3YUYECHHBIX
T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
uryp.

N300paxaTb C NOMOIIbIO LHUPKYJIA, JUHEHKH, TPaHCIOpPTUpAa Ha HEJIWHOBAaHHOW H
KJIeT4aToil Oymare u3yueHHBbIE I[UIOCKHE TreoMeTpuueckue GUrypsl U KOH(PUIYpaluu,
CUMMETPHUYHBIE (PUTYPHI.

[Tonb30BaTbCcs  TEOMETPUYECKUMH  MOHSATHSIMH:  PAaBEHCTBO  (GUIYp, CHMMETpHS,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCb CHMMETPHUH, LICHTP CUMMETPHH.

HaxoguTh BenMYMHBI YIVIOB M3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
33JIaHHOM  BEJIMYMHBI, II0JIb30BAaThCA IIPU  DPEIICHWMM 3aJad4 T[pagyCHOM MEpOoil  YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, Pa3BEPHYTHIM U TYIIOM YIJIBL.

BpruucnaTe amHY JOMaHOW, NEPUMETP MHOTOYTOJIBHUKA, I0JB30BAaThCS €IMHHLIAMU
W3MEpEHUS IIMHBI, BBIPAXKAaTh OJHU €UHUIIBI U3MEPEHUS JUIMHBI Yepe3 APYyTHE.

Haxonuts, ncnomnb3ys 4epTéRHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMSI TOUKaMH, OT
TOYKH JI0 PSIMOM, JUIMHY ITyTH Ha KBaJpaTHOU CETKE.

Boruncnare miomans (Uryp, COCTaBIEHHBIX W3 MPSIMOYTOJIbHHKOB, HCIOJIb30BaTh
pa3OueHue Ha NPSIMOYTOJIbHMKHM, Ha paBHbIE (QUIYphl, TOCTpaWBaHUE A0 MPSIMOYTOJbHHKA,
M0JIb30BAThCS OCHOBHBIMU €IMHULIAMU M3MEPEHHUs IUIOIIATM, BBIPAXKATh OJHHU E€AMHMIIBI
U3MEPEHHUs TUIOLIAH Yepes3 Apyrue.

PacnioznaBate Ha MoJenIX U M300paKEHUSAX MUPAMUIY, KOHYC, LHUIMHJP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlINHA, peOpo, paHb, OCHOBAaHHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTON Oymare mpsMOYTOJIbHBIN MTapajuieIenuIe].

Boruncnare 00bEM NpsAMOYTOJIBHOTO MapajuieNnenunena, Kyoa, moiab30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUS 00BEMA;

PemaTe HecnoxHbIE 3aa4M HA HAXOXACHUE N€OMETPUYECKUX BEJIMYMH B IMPAKTHYECKHUX
CUTyalusIX.




TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposBbie
Ne ni/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
1 Harypanbnsle uncna. [leiictBus c 43 1 Bbu6muotexa [JOK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpus. JIluanum Ha 12 2 bu6nmorexa LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
3 OOkikHOBeHHbIC POOH 48 L https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
4 Harnsanas reomerpusi. MHOTOyTONbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
1
> JlecaTurirbIe ApodH 38 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpust. Tena u purypsi B 9 1 bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
7 I1 10 1
OBTOpCHHE 1 060bmenHe https://m.edsoo.ru/7f4131ce
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 170 4 4




6 KJIACC

KouinuecTBO Yacon
Ne ni/n Haumenosanue pasienos u Tev KounTposbubie IIpakTHyeckue diekTponHbie (HUdpPOBbIE)
NpOorpaMMbI Bceero
padoThI padoThI o0pa3oBaTeJibHbIE pecypchl
bubmmoreka [JOK
! Hatypanbiibie smcia 30 1 https://m.edso0.ru/7f414736
bubmmoreka [JOK
2 Harnannas reometpus. [Ipsimbie Ha TIIOCKOCTH 7 https://m.edsoo.ru/7f414736
bubnuorexa LIOK
3 flpodu 32 1 1 https://m.edso0.ru/7f414736
4 q C 6 1 bubnmoreka IJOK
ATBUIHAZ TEOMETPITL. LHMMETPIE https://m.edso00.ru/7f414736
bubnunoreka IJOK
> Beipaietis ¢ Oykpavit 0 https://m.edso00.ru/7f414736
bubmunorexa LIOK
H ) 14 1 1
6 arisigHas reomerpusd. PUrypsl Ha IIIOCKOCTU https://m.eds0o.ru/7f414736
7 IMomoxure euno aTe € unciia 40 1 bubmmorexa LIOK
HUTCJIBHBIC U OTPULATCIIBHBIC YN
HOITEN PHLATER . https://m.eds00.ru/7f414736
8 IIpencraBieHue TaHHBIX 6 1 bubmioreia LIOK
pedt 8 https://m.eds00.ru/7f414736
9 Harnsinaas reomerpus. @urypsl B 9 1 bubanoreka [HOK
IPOCTPAHCTBE https://m.eds00.ru/7f414736
butmmoreka [IOK
1 11 2 1
0 OBTOpEHHE, 0000IIEHNE, CHCTEMAaTH3AIIHS 0 httos://m.eds00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 5

[Noypounoe mtanupoBanue npuiaraercs, 3arpyxeno B AMC «Ceresoii ropos. OOpa3oBaHuey.




MMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHOM ITPOI'PAMMBI

5 KJIACC
Kona IIpoBepsiemMble npeMeTHbIE Pe3yJbTaThl 0CBOEHHUSI OCHOBHOI
MPOoBepPSIeMOro 00pa3oBaTeJbHOI MPOrpaMMbI OCHOBHOI'O 00111er0 00pa3oBaHHsA
pe3yJbTara
1 Uncia 1 BBIYHACICHUS
11 [loHumate W NpPaBUIBHO YNOTPEONSATH TEPMHHBI, CBSI3aHHbIE C HATypalbHBIMU
' YrcIaMy, OOBIKHOBEHHBIMH U IECSITHYHBIMU APOOSIMU
12 CpaBHUBaATh W YNOPSIOYUBATH HATypallbHBbIE YWCIIA, CPABHUBATH B MPOCTEHUIINX
' CITy4asx OOBIKHOBEHHBIC APOOH, MECATHIHBIC IPOOH
CooTHOCHUTB TOYKY Ha KOOPIUHATHOMN (YUCIIOBON) MPSAMOI C COOTBETCTBYIOIINM €if
1.3 YHCIOM M H300pakaTh HaTypajbHbIC 4YHCIa TOYKAMH Ha KOOPIUHATHON
(IHCITOBOI) IPSIMOit
14 BeimonusaTe  apudmerndeckue JCHCTBHSL C  HATypalbHBIMH  YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHIIINX CITyUasxX
1.5 BhInonHATh IPOBEPKY, MPUKUAKY PE3yJIbTaTa BRIYUCICHUH
1.6 OKpyIJIATh HAaTypaJbHbIE YHCIa
2 Pemienue TeKCTOBBIX 3a1a4
91 Pemate TekcTOBbIE 3amaud  apu(METHYECKHM CIOCOOOM UM C  IIOMOILBIO
' OpTraHN30BaHHOTO KOHEYHOT0 iepebopa BceX BO3MOKHBIX BAPHAHTOB
99 Pemats 3amauu, conepikaiiue 3aBUCUMOCTH, CBSI3bIBAIOIIIE BEJINYUHBL: CKOPOCTD,
BpeMsl, pACCTOSIHHE, LIeHa, KOJIMYECTBO, CTOUMOCTb
53 Hcnonb3oBaTh KpaTKue 3amucH, CXEMbl, TaONHIBI, 0003HAUEHHS TPU PEIICHUU
' 3amay
24 [Tonp30BaThCsi OCHOBHBIMHM €IUHHMLIAMH H3MEPEHHS: LIEHBI, MACChl, PACCTOSHUSL,
BpEMEHH, CKOPOCTH, BBIPAKaTh OJJHU €IUHHIIBI BEJIMIUHBI YEPEe3 IpyTrue
W3Bnekarp, aHaIM3UpOBaTh, OLCHUBATh WH(GOPMALHUIO, IPEACTABICHHYIO B
2.5 Tabnuue, Ha CTOJIOYATOM JuarpaMMe, HHTEPIPETUPOBATh IPEICTABICHHBIC
JaHHbBIE, UCIIOJIb30BaTh JJAHHBIE TIPY PEIICHUH 3aa4
3 Harnsinnasi reometpust
31 [Tonp30BaThCsl rEOMETPUUECKUMH MTOHATUSIMU: TOUKA, NIPsIMasi, OTPE30K, JIyd, YIoll,
MHOTOYTOJIbHHK, OKPYKHOCTb, KPYT
3.9 [IpuBomuTs nHpUMEpPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIMUX (opmy
' M3yYEHHBIX T€OMETPUIECKUX HUTYp
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAaMH: yTOJ, BEpILIMHA, CTOPOHA, AWAaroHajb; C OKPY>KHOCTBIO:
pazuyc, Tuamerp, IeHTP
34 Nzo0paxarh n3yueHHbIe reoMeTpHUYECKre GUTYPBl HA HETMHOBAHHOW U KJIETYATON
' OyMmare ¢ TOMOIIBIO UPKYJISI M JIMHEHKH
Haxogute AnuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO
35 JUHENKH, CTPOUTHh OTPE3KH 3aJaHHOW JIUHBI; CTPOUTH OKPYKHOCTH 3aaHHOTO
paamuyca
36 Hcnonb30BaTh CBOIMCTBAa CTOPOH M YIJIOB IPSIMOYTOJBHUKA, KBajapara Ais HX
' MTOCTPOEHNS, BRIYMCIEHHS IUIOMAAN U TIEpUMETpa
3.7 Berumcnare  mepuMeTp M IUIOMIAAb  KBajpaTa, MPsIMOYTOJIbHHKA,  (GUryp,




Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yIbTAThl 0CBOEHHS OCHOBHOI

NPoBepPsieMOro o0pa3oBaTesiLHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTarta
COCTaBJICHHBIX M3 IPSIMOYIOJBHUKOB, B TOM uHcie (uryp, m300paxEHHBIX Ha
KJIETYaTOi Oymare
38 [lonp30BaTbCsi OCHOBHBIMH METPHUYECKUMH EAMHUIIAMH HM3MEPEHUs JJIMHBL,
' TUTOIIAAH; BBIPAXKATh OJJHH EAWHUIIBI BETMYMHBI Yepe3 IpyTrue
3.9 PacnoznaBate mapamnenenumen, KyO, HCIIOIb30BaTh TEPMHMHOJIOTHIO: BEPILUHA,
' pebpo, rpaHb, M3MEPEHNsT; HAXOIUTh W3MEPEHHs apayljieienuiea, Kyoa
3.10 Bbruucnate 00béM  KyOa, mapawienenunena IO 3aJaHHBIM —H3MEPEHUSIM,
' 10JIb30BATHCSI EAMHUIIAMU U3MEPEHUs 00bEMa
311 Pemars HecnoxHble 3amauM  Ha HM3MEPEHHUE TE€OMETPUYECKHX  BEJINYMH
' B IPAKTHYECKUX CHTYaIUsIX
6 KJIACC
Kon o
T IIpoBepsiemble Npe/IMeTHbIe Pe3yJIbTAThI 0CBOEHHs! OCHOBHOI
I 00pa3oBaTeJbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHHA
1 Uncna 1 BBIYUCIICHUS
3HaTh ¥ IIOHUMAaTh TEPMHHBI, CBS3aHHBIE C PA3IUYHBIMH BHIAMH YHCEIN
1.1 1 crocobaMy WX 3aliCH, MEPEXOAUThH (ECTH 3TO BO3MOXKHO) OT OHHON (OpPMBI
3alMCH YHCIIa K APYTron
19 CpaBHUBATb u YIOPSJI0YHBATH Lesble quca, OOBIKHOBEHHbBIE
' Y AECATUYHBIE IPOOH, CPABHUBATH YHCIIA OJHOTO M Pa3HBIX 3HAKOB
BeimonHATh, coueTas ycTHbIE W IHCHBMEHHBIE TPUEMBI, apHU(QMETHUYECKUE
1.3 JNEWCTBUS C  HATypalbHBIMH W LENBIMH  YHUCIAaMH, OOBIKHOBEHHBIMH
U JICCSITHYHBIMH APOOSMH, TTOJIOKUTEIHLHBIMHA U OTPUIIATEIILHBIMU YHCIIAMH
BbluncnATh  3HAYCHHST  YUCIOBBIX  BBIPAKCHWH,  BBHIMOJHATH  MPHKHIKY
14 W OIEHKY pe3yibTaTa BBIUYHCICHWH, BBITIONHATh MpPeoOpa3oBaHHS HHCIOBBIX
BBIP2KEHHI HA OCHOBE CBOMCTB apr(hMETHUECKUX JSHCTBUN
1.5 OKpyTIISITh LeJble YUCiia M AeCATHUHBIE TPOOH, HAXOANUTh NPHOJIMKEHHUS YUCET
CooTHOCHTH  TOYKY HA  KOOPJMHATHOM  MpPSAMOH  C COOTBETCTBYIOIIUM
1.6 el YucIoM M M300paxarh YKCiIa TOYKAMH HAa KOOPAMHATHOM NPSAMOHN, HAXOAMTH
MOJyJIb YU CIIa
17 CooTHOCHTB Toquy B IPSAMOYTOJIEHON cucreMe KOOPJIUHAT
C KOOpAMHATAMU 3TOW TOUKH
1.8 OKpyTIsTh Heble Yuciia U AeCATHYHbIE IpoOU, HAXOAUTH NPHOJIMKEHUSI YHCeT
2 UncioBbie 1 OYKBEHHBIE BHIPAKEHUS
[lonumare ¥ ynoTpeOnsTh TEPMHUHBI, CBA3aHHBIE C 3allUCHIO CTENEHU 4YHCTa,
2.1 HaXOAWTh KBaapaT M KyO 4uMClia, BBIYUCIATH 3HAYCHMS YUCIOBBIX BBIPAXKEHHIA,
COJICpIKAIIMX CTETIEHU
59 [lonp3oBaThCs MpU3HAKaMK JEIMMOCTH, PAacKIaiblBaTh HATypalbHbIE YHCIa Ha
MPOCTHIC MHOKHTEIN
2.3 [Tonp30BaThCst MacITaboOM, COCTABIISITh IPONIOPIMH U OTHOLLICHHUS
24 Ucnonb3oBaTh OyKkBBI [UIs 0003HAUEHHs YUCEN NpPU 3allUCH MaTeMaTHYECKUX
BBIpa)KEHUI, COCTaBJISITh OyKBEHHBbIE BBIPa)KEHUS




Kon

IIpoBepsieMble peAMeTHBbIE Pe3yJbTATHI 0CBOCHHUS] OCHOBHOM

1poBEpHEMOTo o0pa3oBaTesiLHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus
pe3yJabTarta
1 (hOpMYITBI, HAXOANUTH 3HAYCHHUSI OYKBEHHBIX BBIPAKEHUH
2.5 HaxonuTh HeM3BeCTHBI KOMIIOHEHT PaBEHCTBA
3 Perienue TeKCTOBBIX 3a1a4
3.1 Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a41 apUPMETHIECKUM CITOCOOOM
Pemrate 3amaum, cBsAi3aHHBIE C OTHOIIECHHEM, MPONOPLUOHATBHOCTHIO BEJIMYUH,
3.2 MPOLICHTaMH, pemarp Tpu OCHOBHBIE 3a1aun Ha apobu
Y IPOTICHTHI
Pemars 3amaqun, comepxainiiue 3aBUCHMOCTH, CBA3BIBAIONINE BEIMINHBI: CKOPOCTD,
33 BpeMS, PacCTOSIHHE, IIeHY, KOJTHMIECTBO, CTOMMOCTb, IIPOU3BOJUTENFHOCTD, BPEMS,
' 00BEM paboThI, WCTONB3Yys apuMeTHUYeCKHe HCWCTBUSA, OLEHKY, MPHUKUIKY;
TIOJIE30BATHCS €IMHUIIAMH N3MEPEHHS COOTBETCTBYIONINX BEITHIUH
3.4 CoCTaBIATh OYKBEHHBIC BRIPAKCHHS IO YCIIOBHIO 3a1a9H
W3zBnekars nHPOpMAIHIO, IPEACTABICHAYIO B TA0INIAX, HA JTHHEHHOM, CTOIOYATOMN
3.5 WA KPYyroBOM JuarpaMmax, WHTEPIPETHPOBATh IIPEICTABICHHBIE JaHHBIE,
WCIIONIb30BATh JJAHHBIE IPH PEIICHUH 3a/1a4
36 [Ipencransats UHGOPMAITUIO c IIOMOIIIBIO TaOJIHLL, JIMHEWHON
U CTOJIOUATON quarpamm
4 Harmnsigaast reomeTpust
[lpuBomuTh mpHUMEpPBl OOBEKTOB OKPYKAIOMIETO MHpa, HMEIIUX (HopMy
41 W3yYEHHBIX TEOMETPUYECKUX IUIOCKHX W MPOCTPAHCTBEHHBIX (GUTYp, MPUMEPHI
PABHBIX ¥ CHMMETPUYHBIX HUTYD
Uzobpaxathb c MOMOIIBIO UPKY IS, JMHEHKH, TpaHCTIIOpTHpa
4.2 Ha HEJIMHOBAHHOW U KJIeT4aTOl Oymare n3ydeHHbIE IUIOCKUE TeoMeTpriyeckue Gu-
T'YpBI U KOHQHUTYpaIK, CHAMMETPHYHBIE (DUTYPBHI
[Tomb30BaThCS TEOMETPUYECKUMHU TIOHSATHSIMH: PaBEHCTBO (UTYp, CHUMMETPHSL
4.3 HCIIONIb30BaTh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: 0Ch CUMMETPHUH, IIEHTP
CUMMETPUH
Haxonute BenWYWHBI YITIOB U3MEPEHHEM C TOMOINBI0 TPAaHCHOPTHPA, CTPOHUTH
4.4 YTIIBI 33JaHHON BEJIMYWHBI, IT0JIb30BATHCS NP PEIISHUH 33729 TPajlyCHONH Mepoun
YTJIOB, PACIIO3HABATh HA YEPTEXKAX OCTPBIN, MPSIMOU, Pa3BEPHYTHIN U TYION YTIIBI
Beruncnsate  JUIMHY JIOMaHOW, TEPUMETP MHOTOYTOJbHHKA, TOJh30BAThCA
4.5 eIMHUIIAMU HW3MEPEHUsl JIIMHBI, BHIPAKATh OJHU CIUHHIBI W3MEPEHUS JUIHHBI
qyepes JIpyrue
46 Haxonutb, wcnonb3ys qepTéinche WHCTPYMEHTHI, paCC”EOHHI/IH: MEXAY JBYMS
TOYKAMH, OT TOYKH JIO MPSIMOM, JTMHY ITyTH Ha KBaJPaTHOH CETKE
Brraucisath mioniaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, UCIIOJIL30BATh
47 pasOueHne Ha TPSIMOYTOJNbHHKH, Ha paBHble (UTYpHI, JIOCTPauBaHHUE JIO
MPSIMOYTOJIEHUKA, TOJIb30BATHCS OCHOBHBIMHU EJIMHHUIIAMH HM3MEPEHUs TUIOIA]H,
BbIpa)KaTh OJIHU €JMHHUIIBI U3MEPEHHUS TIOLIAIN Yepe3 IpyTrue
48 PacnoznaBath Ha Mozemsx M M300paXKEHUSX MNUPAMUAY, KOHYC, LHJIMHID,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpPaHb, OCHOBaHHE, pa3BEPTKA
4.9 W300paxkaTh Ha KJIeTyaToi Oymare npsiMOyroJibHbIA Napajule’enune
410 Boruncnate 00bEM  MPSMOYTONBHOrO MNapajviesienuiena, Ky0a, MOJIb30BaThCA
OCHOBHBIMHU €IMHULIAMH H3MepeHus 00bEMa
411 Pemate HecnoxHble 337a4d  HAa HAXOXKICHHE T€OMETPHUYECKHX BEJMYUH
B MTPAKTHYECKUX CUTYAIUSIX

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA




5 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA
1 HartypanbHble uncnia u HyJIb
11 Harypanpnoe uncno. Psx matypanpabix gncen. Yucmo 0. M3o00paskeHue HaTypaIbHBIX
' YHCEJ TOYKAaMH Ha KOOPAMHATHOMW (YMCIIOBO) IPSIMOit
19 [losunmonHas cucreMa cuucieHus. Pumckas Hymepauus. JlecaTudHas cucrema
CUUCJICHUS
13 CpaBHeHHE HaTypalbHBIX 4YHCEJ, CPAaBHEHHE HATypaJbHBIX 4YHCEI C HyJIEM.
) OKpyTJIeHHE HaTypaJIbHBIX YHCET
CrnoxeHue, BHIYMTAHUE, YMHOXKEHHE U JEICHHE HAaTypajbHBIX uucen. CBOMCTBO HyJI
14 IIPU CIJIOKEHHH, CBOMCTBAa HYJ M €AMHMIBI IpH yMHOXeHuH. IlepemecturensHoe u
’ COYeTaTelbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS W YMHOXEHHS, PacIpeleinuTeIbHOe
CBOMCTBO (3aKOH) YMHOKCHHUSI
15 Hcnonb3oBanue OykB a7t 0003HaUCHHUS HEM3BECTHOTO KOMIIOHEHTA M 3alIUCH CBOMCTB
) apu(pMeTnIecKux AeHCTBUI
16 Jlenutenu ¥ KpaTHbIE YMCIa, Pa3oXKEeHWE Ha MHOXHUTeNIH. [IpocTbie u cocraBHbIE
yucna. [IpusHaku nenuMoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM
17 CreneHp ¢ HaTypalbHBIM MOKa3aTesleM. 3alHCh YMCIa B BHUJE CYMMBI pa3psiIHBIX
' ClIaraeMbIX
UucnoBoe BbIpakeHHE. BbIUNCIEHHE 3HAYEHUH YHCIOBBIX BBIPAKEHHUM, MOPSIOK
18 BBIMOJIHEHNS JeicTBUi. Mcmonp30BaHne MpPHU BBIYMCICHUSX MEPEMECTUTENBHOTO U
’ COYETaTeIHHOI'O CBOWCTB (3aKOHOB) CJIOXKEHMSI M YMHOKEHUs, paclpeleInuTeIbHOro
CBOMCTBA YMHOXKEHUS
2 Jpobu
[IpencraBinenune o apoOu Kak crocoOe 3amucy 4YacTu BeduuuHbl. OOBIKHOBEHHBIE
21 npoOu. IlpaBunbHble M HenmpaBuibHbIe ApoOu. CmemaHHas ApoOb, NMPEACTABICHUE
' CMEIIaHHOW Jpo0u B BHJIE HEMIPABUILHOM IpoOU U BBIACTICHUE IETION YacTH YKcia U3
HenpaBWIbHOU ApoOu. M3o0paxkeHne qpoder TOUKaMu Ha YHCIIOBON NPSMOi
29 OcHoBHoe cBoiicTBO aApobu. Cokpamenue apodeil. IlpuBenenue apodu K HOBOMY
' 3HaMeHaTeno. CpaBHeHHE ApoOei
23 CrnoxeHue ¥ BBIYMTAHHWE JApOOCiH. YMHOXEHHE W JelieHHe ApoOei, B3auMHO-
' oOpatHble 1poou. HaxoxxieHre 4acTu 1eJIOr0 M IEJIOTO 10 €ro YacTH
Hecaruunas 3amuchk apobOeit. IlpencraBnenne ngecaTudHOW npoOdW B BHIC
24 OOBIKHOBEHHOMW. 300pakeHne NeCATUYHBIX APOOe TOYKaMH Ha YHCIOBOW TPSIMO.
CpaBHEHHUE JAECITUUHBIX ApOOeH
25 ApudmeTnyeckue NEHCTBUS C JECATHYHBIMH JpoOsmu. OKpyTIIeHHE IeCSITHYHBIX
’ Ipobeit
3 Perienue TeKCTOBBIX 3a7a4
3.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKIM CITIOCOOOM
39 Pemenne normdeckux 3amau. Pemenne 3amay  mepeOOpoM  BceX BO3MOXKHBIX
' BapHaHTOB. Vcnosp30BaHe NpH pEIIeHUH 33124 TaOJIHIl U CXeM
Pemenne 3amad, comepammx 3aBHCHMOCTH, CBS3BIBAIOIINE BEIHYHUHBL: CKOPOCTH,
33 BpEMsI, PACCTOSIHME, LIEHY, KOJWYECTBO, CTOMMOCTb. EAMHHIBI M3MEPEHMS: Macchl,
' 00bEéMa, WEHbI, PACCTOSHUS, BpPEMEHH, CKOpPOCTH. CBsi3b MEXIy eIUHULAMH
V3MEpEeHMsI K&KJ0W BETMYHHBI
3.4 PerieHrie OCHOBHBIX 3a/1a4 Ha ApoOHU
35 [IpencraBieHne JaHHBIX B BHJIE TaOJIHII, CTOJIOYATHIX AHArpaMM
4 Harnsinnast reometpust
Harnspnele npeacraBnennss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd,
4.1 YroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. Yroi. IIpsMoii, ocTpblil, Tynoil u
pa3BEPHYTHIN YIJIbI
42 JnuHa oTpe3Ka, METPUYECKHWE €OUHMLBI IIUHBL. [linHa JOMaHOHM, mnepumerp
MHOroyrojibHHKa. Mi3MepeHne u NoCTpOeHNE YIJI0B C IOMOIIBIO TPaHCIOPTHpa
4.3 Harjsinaele  mpencraBieHuss o durypax Ha  MJIOCKOCTH:  MHOTOYTOJNBHUK,
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PSIMOYTOJIBHUK, KBaJPaT, TPEYTOJIbHUK; O PABEHCTBE QUIYD
Nzobpaxenne Quryp, B TOM 4umciae Ha Kierdatod Oymare. Ilocrpoenwme
4.4 KOH(pUTYpanuid W3 YacTed MPsSMOW, OKPYKHOCTH Ha HEJIMHOBAHHOW WM KIIETYATOM
Oymare. Vcionp30BaHue CBOMCTB CTOPOH W YITIOB NPSIMOYTOJIbHHUKA, KBaIpaTa
[Inomane  mpsAMOYronbHMKa W MHOTOYTOJBHUKOB, COCTaBJIEHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM Yucie (Uryp, nM300pakEHHBIX Ha KIIETYaTOW Oymare.
EnuHunpl n3MepeHust niomaam
Harnsinaele mpenctaBieHUss O TPOCTPAHCTBEHHBIX —(HUrypax: MPSMOYTOJIBHBIN
46 napajuieenumnes, Ky§, MHOTOTpaHHUKH. Uzobpaxxenne MIPOCTENIINX
MHOTOIpaHHUKOB. Pa3éprku kyO0a wu mnapamnenenunena. Cos3maHue Mozuenei
MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, TUIACTHJIMHA M APYTUX MATEPHAJIOB)
4.7 O06BEM MPSMOYTOJILHOTO Tapajutenenunesna, Kyoa. Ennanns nzmepenust 00béma
6 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
1 HarypanbHbIe gncia
Apudmernyeckue IEHCTBUSI € MHOTO3HAYHBIMU HATYPaJbHBIMH YHCIAMH.
11 UmncnoBele  BBIDAKEHHS, TOPAJOK JEHCTBUM, HCIIOJIBL30BaHUE CKOOOK.
Hcnonb30BaHue Npu BBIYUCICHUSX IEPEMECTUTENBHOIO U COUYETATEIBHOIO
CBOHWCTB CJI0)KEHUS 1 YMHOXCHUS, paclipe e IUTEeIbHOI0 CBOMCTBA YMHOKEHHS
1.2 OKpyTiIeHHe HaTypaIbHBIX YUCET
13 JlenuTenu W KpaTHbIC 4YKCIa, HAaWOOJBIIMN OOINMN JETUTEIh M HaUMCHbBIIES
ob1ee kpaTHoe. J[eIMMOCTh CYMMBI M IPOHU3BEICHHS
14 Jenexnue ¢ octaTkoMm
2 Jpobu
21 OObIKHOBEHHast JIpoOb, OCHOBHOE CBOWCTBO JpoOW, COKpamieHue apoOeit.
CpaBHEHHE U YHOPsIOYNBAHUE JTPOOEH
29 Pemenne 3amau Ha HaxOXAEHHWE YacTH OT LEJOTO M IEJIOTO 10 €ro YacTu.
JpobHoe Yuciio KaKk pe3ysibTaT AeJIeHHs
23 [IpencraBienue pecsATHYHOM Ipodu B BHAE OOBIKHOBEHHOH JApoOH U
BO3MOXHOCTb IPE€ACTaBICHHUs OOBIKHOBEHHOM APOOH B BUJIE NECSTHUHOM
24 Hecatuanble ApoOK 1 MeTpUiecKas cuctema Mep. ApuMeTHdecKue JIeHCTBUS U
YHCIJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMHU M JIECSITHYHBIMU APOOSIMHU
o5 Otnomienue. JleneHne B JaHHOM OTHOMIEHWH. MacmrTal, MPOMOPIIHS.
IIprMeHeHne nponopuyii NPy PeLIeHUH 3a/1a4
[lonste mponeHTta. Beruucnenne npoueHTa OT BEIWYMHBI M BEIMYUHBI 110 €&
2.6 MPOIICHTY. BhipaskeHre MPOIEHTOB JIECATUYHBIMU Jpo0siMu. Pemenne 3amxay Ha
MPOLIEHTHI. BrIpaskeHne OTHONIEHHSI BETMYXH B IPOIIEHTaX
3 [TonoxuTenbpHbIE M OTPULIATENILHBIE YUCIIA
[lonoxxurensHple W oTpuuaTenpHble uncna. lLlenple umcma. Moaynp ducia,
3.1 reoMeTpuyecKkas HMHTepHpeTanuss MOAyns uucna. 3oOpakeHume uwncen Ha
KOOpJMHATHOM mpsiMoi. YrcoBbie mpoMeXyTku. CpaBHEHHE YHCET
3.2 ApudmeTnyeckre ISHCTBHS C MOJOKUTEITBHBIMU M OTPHIIATSILHBIMY YHCIIAMHU
[IpsaMoyronbHas cucteMa KOOpAMHAT Ha IUIOCKOCTH. KoopawHaThl TOYKH Ha
3.3 IUIOCKOCTH, abcuucca W opauHara. lloctpoeHne Touek U Quryp Ha
KOOPJIMHATHOM TMIJIOCKOCTH
4 BykBeHHbIE BBIpaKEHUSI
[Ipumenenne OykB 7S 3aMMCH MAaTEMaTHYECKHUX BBIPAKEHUN W MPEAIOKEHHH.
41 CaoiicTBa apupmeTHdeckux AeHCTBHNA. ByKBEHHbBIE BBIPAKEHHS WU YHCIIOBBHIC
10/ICTAHOBKH. byKBEHHBIE paBEHCTBA, HAX0XKJICHHE HEU3BECTHOTO KOMIIOHEHTa
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@opmynsl, (OpMyIbl TEpUMeTpa W IUIOMIAMW MPSIMOYTOJNBHUKA, KBaJpara,

4.2 N

00BpEMa TapayieNenuIena u Kyoa
5 Perienue TeKCTOBBIX 3a1a4

5.1 Perenne TeKCTOBBIX 3371a4 apu(PMETHISCKIM CITIOCOOOM

59 Pemenne normyeckux 3amau. Pemienue 3amau mepeOOpoM BceX BO3MOKHBIX
BapHaHTOB
Pemenne 3amau, comepXKamIMxX 3aBUCHMOCTH, CBS3BIBAIOIIMX  BEJIMYMHBL:
CKOPOCTb, BpeMs, paccrosHue, LICHA, KOJIN4ECTBO, CTOMMOCTS,

53 MPOU3BOJUTENBHOCTh, BpeMs, 00bEM pPaboThl. EnuHMIBI M3MEpeHHsS: MacChl,
CTOMMOCTH, pPAacCTOSHUs, BpPEMEHH, CKOpocTH. CBsi3p MEXIy eIUHHLAMU
N3MEPEHHs] KX 101 BETUYUHBI

54 Pemenune 3agay, CBA3aHHBIX C OTHOILICHHEM, IPOIOPLHOHAIBLHOCTHIO BEIUYMH,
MPOICHTAMHM; PEIICHHE OCHOBHBIX 33124 Ha IPOOU M MPOIICHTHI

55 Orenka W NpUKWJKA, OKPYTICHHE pE3yNbTATa. CocraBnenue OyKBEHHBIX
BBIP)KEHUH N0 YCIOBHIO 3aJa4H.

56 [IpencraBinenne JaHHBIX € TOMOIIBIO Tabimuu u auarpamMm. CtonGuatsie
JuarpamMmbl. UTeHHe KpyTroBbIX HarpaMm

6 Harnsimnast reometpust

6.1 Tqua,“ mpsiMas,  OTpe30K, Jy4, yroji, JiOMaHas, MHOI'OYTOJbHUK,
YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTh, KPYT

6.2 B3anmMHoe pacnionoxeHne AByX HPSMBIX Ha IUIOCKOCTH, MapajiesbHbIe MPSMBIE,
MIePIEeHINKYJISIPHBIE PSIMBbIE

6.3 N3mepenue paCCTOﬂHHﬁivMeX(ILy JBYMsI TOYKaMH, OT TOYKH IO HPSAMOM, AJIMHA
MapuIpyTa Ha KBaApPaTHOM CETKe

6.4 V3Mepenne u mocTpoeHHe YIJIOB ¢ HOMOUIBIO TPAHCIIOPTHPA

6.5 Buabl TpeyroiabHUKOB: OCTPOYTOJIbHBIM, TPSMOYTOJIbHBIMA, TYIMOYTOJbHBIH,
paBHOOEAPEHHBIN, pPABHOCTOPOHHUHN

6.6 quLIpéXYFOJ'II)HI/IIi. IIpsAMOYTrOJIBHHK, KBaApaT: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
YIJIOB, IWaroHajIen
Uzo0paxkenne reoMmerpuueckux (uryp Ha HEITMHOBaHHOM Oymare ¢

6.7 HCTIONB30BaHUEM LIUPKYJIsSl, TMHEHKH, yroJbHUKa, TpaHcnopTupa. Iloctpoenus na
KJISTYATOM Oymare

6.8 [lepumeTp MHOTOYTOJILHHKA

6.9 [Nonsitve 1wIOIIAMK (DUTYpHI, SAUHUIBI U3MEpeHUs Iuomaad. [IpubmmkEHHoe
H3MepeHHe Iomaay Guryp, B TOM 4Hciie Ha KBaIPAaTHON CEeTKe

6.10 [TpubmmkéHHOE N3MEpPEeHNE IITMHBI OKPY>KHOCTH, TUIOIIAIAN KpyTra

6.11 CumMMeTpus: IeHTpalbHas, oceBas U 3epkanbHas. [locTpoeHne cUMMETPUYHBIX
¢duryp
Harnsimaele mpencTaBieHus 0 MPOCTPAHCTBEHHBIX (QHUIypax: mapajuiesienumne],
KyO, mpu3Ma, OHpaMuia, KOHYC, LWIMHApP, map u cdepa. UzoOpaxenue

6.12 MpocTpaHCcTBEeHHBIX (uryp. IlpumMeps! pa3BEPTOK MHOTOTPAaHHUKOB, IUJIMHIPA U
koHyca. Co3llaHue MoJieneilt MpoCTPaHCTBEHHBIX (GUTYp (M3 OyMaru, MpoBOJIOKHY,
TUIACTHIIMHA U JPYTUX MaTepUaIoB)

6.13 [lonstne o0BEMa, enuHUIBl H3MepeHHs 00bEMa. OO0BEM NPSIMOYTOIBLHOTO

napajuleNienunena, Kyoa
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