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HOACHUTEJIBHAA 3AIINCKA
[IproputeTHbIMU LIENAMHU O0YyUEHHUSI MAaTEMATUKE B 5—6 Ki1accax sBIISIOTCA:

MPOJIoJKEHHE (OPMUPOBAHMSI OCHOBHBIX MATEMAaTHYCCKUX TOHSTHNA (YUCIIO, BEIMYWHA,
reoMerpuueckas  ¢urypa), oOecrneyWBaIONIMX  MPEEMCTBEHHOCTh W MEPCIEKTHBHOCTH
MaTeMaTH4eCKOro oOpa3oBaHUsi OO0YYalOUIMXCS; Pa3BUTHE HMHTEIUICKTYAIbHBIX W TBOPUYECKHX
CocOoOHOCTEH 00yJaromuXxcs, TO3HABATEILHOM
AKTUBHOCTH, HCCJIENOBATEIbCKUX YMEHHUI, WHTEpeca K H3YYEHUIO MATEMAaTUKH; II0JIBEACHUE

oOyJaromuxcst Ha TOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTHKd U OKpyXKawmiero wMupa; (opmupoBanue (yHKIHOHATBHON MaTeMaTUYeCKOn
TPAMOTHOCTH: YMEHHS pAaclo3HaBaTh MaTeMaTHUUeCKHe OOBEKTHl B PEATbHBIX JKHU3HEHHBIX
CUTYyallMsIX, MPUMEHSITh OCBOCHHBIE YMEHHMs JUISI PEIICHHs] TPAKTUKO-OPUEHTHPOBAHHBIX 3aJ1ad,
MHTEPIPETUPOBATHh MOJYyYEHHBIE PE3YJAbTAaThl M OIEHWBATh MX HA COOTBETCTBUE IMPAKTUUYECKOU
CUTYaIIHH.

OcHOBHbBIE JIMHUU COJIEp’KaHUs Kypca MaTeMaTHKu B 5—0 Kiaccax — apudmeTrnueckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapauIeiIbHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYrOii, a B TECCHOM KOHTAKTE U B3aUMOJACUCTBUH. TaKxke
B KypCce MaTeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMH alreOphl U OMUCATETbHOM CTaTUCTUKH.

N3yuenune apudmMeTnueckoro Marepuana HAYMHAECTCS CO CHCTEeMAaTH3allMK ¥ Pa3BUTHS 3HAHUHT
0 HaTypaJbHBIX YMCIAX, MOJIYYEHHBIX Ha YPOBHE HayalbHOro ooduiero obpazoBanus. [lpu stom
COBEPIICHCTBOBAHNE BBIYMCINUTEIBHON TEXHUKH U (DOPMUPOBAHHE HOBBIX TEOPETUUYECKUX 3HAHHM
COUETAeTCs] C Pa3BUTHUEM BBIYMCIUTEIBHON KYIbTYpbl, B YACTHOCTH C OOy4YE€HHUEM MPOCTEHUIINM
npuéMaM TMPUKUIKK U OLIEHKM pPE3yJbTaTOB BbIYMCICHUN. l3ydyeHHe HaTypallbHBIX YHCEN
MPOJOJIKAETCS B 6 KJIacce 3HAKOMCTBOM C HAYAJIbHBIMU MTOHATUSMU TEOPUU IETUMOCTH.

Hauano uzydeHus: 0OBIKHOBEHHBIX U JIECATHYHBIX APOOCH OTHECEHO K 5 Kiaccy. DTO NEPBBIM
3Tan B OCBOEHHUH JPOo0Eii, KOria MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJICSIMU, TIOHSATUSIMU TEMBI.
[Ipu sTOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOeil B MOJHOM O00BbEME MpPENIIecCTBYET H3YUYEHUIO
JECSITUYHBIX JIpOOeH, YTO 11esIecO00pa3HO C TOYKU 3PEHHS JIOTUKU HM3JI0KEHHS YMCIOBOM JIMHUHU,
KOr/la TMpaBWiia JCHCTBUM C JECATHUUHBIMH JIPOOSIMH MOXHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAMH BBITIOJHEHUS JEHCTBUIM C OOBIKHOBEHHBIMU JIPOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU
OpOOSIMU PACIIMPUT BO3MOKHOCTH JIsi MOHUMAaHUS OOYYaIOIIMMHUCS TMPHUKIAJIHOTO MPUMEHEHUS
HOBOM 3alMCH IIPU U3YyYEHUU IPYIUX NMPEIMETOB U MPU NPAKTUYECKOM Hcrnonb3oBanuu. K 6 kmaccy
OTHECEH BTOPOW dTam B M3y4eHHHM ApOOel, TIe MPOUCXOIUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHMS U TpeoOpa3oBaHusi ApoOel, OCBOCHHE HOBBIX BBIYUCIUTENBHBIX AalTOPUTMOB,
OTTAaUMBAaHUE TEXHUKUA BBIYMCICHUM, B TOM YHCIE 3HAYEHUM BBIPAKEHUH, COAEpKAUUX U
OOBIKHOBEHHBIE, U JECATUYHBIC IPOOU, YCTAaHOBIIEHUE CBSI3EH MEXKy HUIMH, PACCMOTPEHHE MPUEMOB
pelnieHus 3a1a4 Ha qpoou. B Hagane 6 kimacca MpoUCXOIUT 3HAKOMCTBO € MOHSATHEM IMPOIICHTA.

Oco0eHHOCThIO M3YUEHUs TOJIOKUTEIBHBIX U OTPULIATENBHBIX YHCEN SBISETCA TO, YTO OHU

TAKXKXC MOTYT pacCMATpUBATHBCA B HECKOJILKO 3TallOB. B 6 knacce B Haugane HU3YUYCHHUSA TCMbI



«[lonoxutenpbHple U OTpULATENbHBIE YMCIa» BblaenseTcs noarema «llenblie uyucna», B pamkax
KOTOpOl 3HAaKOMCTBO C OTpPULATENbHBIMU 4YHCIAMU U JICHCTBUSMHU C IOJOXKHUTEIBHBIMU U
OTpULATENbHBIMYM YHCIAMU [IPOUCXOJUT HA OCHOBE COJIEPKATENIBHOTO MOAX0/1a. DTO MO3BOJISIET HA
JOCTYITHOM YPOBHE TMO3HAKOMHTH OOYUYAIOIIMUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSTHUSMHU
TEMBI, B TOM YHUCIIE U C IPaBUJIAMH 3HAKOB IPH BHIIOJIHEHUH apu(METHUECKHUX JIeicTBUA. V3yduenue
panMoHaIBHBIX YMCE Ha 3TOM HE 3aKOHUYHUTCS, a OyAeT MPOoJ0IDKEHO B Kypce anreOpsl 7 Kiacca.

[Tpu 0OyueHNH pemIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax UCIOJB3YIOTCS apu(METHUECKHE
npuémsl pemeHus. [Ipy oTpaboOTKe BBHIYMCIUTENBHBIX HABBIKOB B 5—6 KilaccaXx pacCMaTpHBAIOTCS
TEKCTOBBIE 3a/1a4M CIICAYIOIIUX BHUOB: 33[aul HA JABIDKEHHUE, HA YacTH, HA MOKYIKH, Ha paboTy u
IIPOU3BOIUTENBHOCT, HA MPOLEHTHI, HA OTHOIIEHUs M nponopuuu. OOydaronuecss 3HaKOMSTCS ¢
npuéMaMM pelleHus 3a7ad nepedopoM BO3MOKHBIX BapHaHTOB, ydarcs paboTaTh ¢ MHQOpMaILUeH,
MPEACTABICHHOM B (hopMe TAOIHI] HIIU TUATPAMM.

B mporpamme yuebHOro kypca «Marematuka» TOpeaycMOTpeHO  (GOpMUPOBAaHKE
MPOMNEAEBTUUECKUX aNreOpandeckux MnpejacTaBieHnid. bykBa kak CHMBOJ HEKOTOPOrO 4YHCIa B
3aBUCHUMOCTH OT MAaTeMaTH4YeCKOrO0 KOHTEKCTa BBOJUTCS TMOCTENeHHO. BykBeHHas CHMBOJIMKA
LIMPOKO UCTIONIb3YEeTCs MPEXK/Ie BCETro IS 3allMCH O0IIMX YTBEPKICHUH U IpeIoKeHHH, GopMyi, B
YaCTHOCTH JUIsl BBIYMCIIEHUSI TEOMETPUYECKUX BETMYHH, B KAUECTBE «3aMECTUTEIIS) YHCTIa.

B mporpamme yueGHOro kKkypca «MaTemaTtukay MpeJcTaBieHa HarJsiHAs T€OMETpHs,
HampaBJIeHHass Ha pa3BUTHE OOpa3HOTO MBILIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)KeHUS,
M300pa3UTEIbHBIX YMEHHUI. DTO BaXKHBIM ATall B U3YYCHUH T€OMETPHH, KOTOPBIN OCYIIIECTBIISICTCS Ha
HarJIgJHO-TIPAKTUYECKOM YPOBHE, ONHMPAETCS Ha HAIJISIIHO-O00pa3HOE MBIILIEHHE OO0y4YaromInXcs.
Bonbias posab OTBOAUTCS MPAaKTUYECKOHN NEATEIBHOCTH, OMBITY, SIKCIEPUMEHTY, MOAEIUPOBAHUIO.
OOyuaromuecs: 3HaKOMATCS C TEOMETPUUECKUMU (pUrypamMu Ha TJIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEHIIMMH KOH(UTYpalUsIMH, ydaTcsi U300paxkaTh UX Ha HEJTMHOBAHHOM M KileT4aTtoi Oymare,
paccMaTpuBalOT UX MpoCTeiiue cBoiicTBa. B mporecce u3yueHus: HarjasgHONW Te€OMEeTpUr 3HaHUSA,
MOJIy4eHHBIE 00YyJaroIUMHKCS Ha YPOBHE HAYalIbHOTO 00IIero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS U
pacIIUpsIOTCS.

CornacHo ywyeOHOMY IuUlaHy B 5-0 Kiaccax U3ydaeTcsi HMHTETPUPOBAHHBIA IMpEAMET
«MatemaTHKay, KOTOPBIH BKIIFOYaeT apupMETHUECKU MaTepual U HarsAHYI0 T€OMETPUIO, a TAKXKe
MPOIECBTUYECKHUE CBEICHUS U3 aJIreOphl, SIEMEHTHI JIOTUKU M Hayaia OMHCATeIbHOW CTATHCTUKH.

Ha uszydyenne yuebHoro xkypca «Maremaruka» otBoautcs 340 gacos: B 5 kiacce — 170 yacoB
(5 yacoB B Hegenro), B 6 kiacce — 170 yacoB (5 yacoB B HEJIEINIO).

YUYET PABOYEN ITPOT'PAMMBI BOCITUTAHUS

Peanuzanus BOCIIMTATENIHOIO  TOTEHNMalda MaTeMaTuku (ypouHOU JIESTEIIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MaKCUMAaJIbHO JOMYCTUMOMN y4eOHON Harpy3ku) npeaycMaTpuBaeT:
MaKCUMaJIbHOE UCII0JIb30BaHUE BOCIIUTATENbHBIX BO3MOKHOCTEH cozlepKaHusl ydeOHOTo Kypca JUls

(dopmupoBaHus y 00y4aromuxcs pOCCUHCKUX TPaJIUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U

COLIMOKYJIBTYPHBIX IEHHOCTEH, POCCUIICKOTO HCTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPUUYECKOTO

MIPOCBEILEHUS; 10100p COOTBETCTBYIOIIEIO COJAEPKAHUS YPOKOB, 3a/1aHHI, BCIOMOTaTeIbHBIX



MaTepHaJIOB, MPOOJIEMHBIX CUTYalUH sl OOCYKICHUM; YIET IEJIEBBIX OPHEHTUPOB PE3yIbTaTOB
BOCIIMTAHMSI B OIIPEJICIIEHUN BOCIIUTATEIbHBIX 3a/1a4
YPOKOB, 3aHATHI; BKJIIOYEHUE YUUTEIIMH B KOHCIIEKTHI (TEXHOJOIMYECKHE KapThl) YPOKOB
TEMaTUK!U B
COOTBETCTBUH C KaJCHOAPHBIM IUIAHOM BOCIUTATEIBHOH pabOTH; BBIOOP METOJIOB, METOVK,
TEXHOJIOTUH, OKa3bIBAIOLIMX BOCIUTATEJIbHOE BO3JCHCTBUE HA JIMYHOCTH B COOTBETCTBUM C
BOCIIUTATENbHBIM HJCAJIOM, LEIbI0 U 3aJayaMy BOCIMTAHHUSA, IEJIEBBIMH OPHEHTHPaMU
pe3yIbTaTOB BOCIHUTAHUS, PEATH3ANMI0 MPUOPHUTETa BOCIIUTAHHS B Y4EOHOU IEATEIbHOCTH;
IIPUBJICYEHUE BHUMAHUS OOydyarolUXcs K LEHHOCTHOMY AacCIEKTy H3y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUW U COOBITUH, MHULIMHUPOBAHHE OOCYKIEHHM, BBICKA3bIBAHUNM CBOETO
MHEHUS, BBIPAOOTKH CBOEr0 JIMYHOCTHOTO OTHOUIEHMSI K M3y4aeMbIM COOBITUSM, SBJICHUSM,
JUIaM; TMPUMEHEHHE HHTEPAaKTUBHBIX (QopM yueOHOM paboThl - MHTEIUIEKTYalbHbIX,
CTUMYJIMPYIOIIUX MO3HABATEJIbHYI0 MOTHMBAIMIO, MUIPOBBIX METOJMK, TUCKYCCUH, MAIOIIUX
BO3MOXHOCTb IPUOOPECTH OMBIT BEAECHUS KOHCTPYKTUBHOIO JHAJIora; IPyNIoBoi paldoTshl,
KOTOpasi YYUT CTPOUTH OTHOIIEHUS U JEHCTBOBAaTh B KOMAaHJIE, CIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBIIICHNS; MOOYXIeHHEe 00ydaroIuxcs coO0Jt01aTh HOPMBI MOBEACHUS,
MpaBuia OOIIEHUSI CO CBEPCTHUKAMU U MEJarormdecKuMu pabOTHUKAaMH, COOTBETCTBYIOIINE
YKJIaJy IIKOJIbI, YCTAHOBJIEHUE U MOAJEPAKKY 100pOKeIaTeIbHON aTMOc(hepbl; OpraHu3aLnio
HAaCTaBHUYECTBA MOTHBHPOBAHHBIX U 3PYIAUPOBAHHBIX OOYYAIOLIMXCSI HAJ| HEYCIIEBAIOIINMHU
OJITHOKJIACCHUKAaMH, B TOM YHCJIE ¢ OCOOBIMH 00pa30BaTEIbHBIMU NOTPEOHOCTMH, JAIOLIETO
0o0yyarouMMcsi COLUMAIbHO 3HAUYMMBIM OMNBIT COTPYJHUYECTBA M B3aUMHOW TOMOIIY;
WHULMUPOBAHWE M  TOJACPKKY  HCCIEIOBATENLCKON  JIEATENbHOCTH  OOydaromuxcs,
IUTAHUPOBAHUE U BBINOJHEHUE WHAMBHUAYaJbHBIX U TPYNIOBBIX MPOEKTOB BOCIUTATEIBHOMN
HaIlpaBJICHHOCTH.

COAEPKAHUE YYEBHOTI'O KYPCA «MATEMATHUKA» 5 KJIACC
HartypaJjibHble 4yncIa 4 HYJIb
Harypansnoe uucno. Psg Hatypanbnbix uncen. Yucno 0. M3o0paxeHnne HaTYypabHBIX YHCET

TOYKaMH Ha KOOPJAMHATHOU (YHCIIOBO) MPSIMOM.

[To3unmonHasi cucrema cyuciaeHus. PuMckas HyMmepanusi Kak MOpUMEpP HEMO3UIMOHHOU
cUCTeMbl cunucieHus. [lecsaTuunas cucrema CHiCIIeHusl.

CpaBHeHHE HaTypaJbHBIX YHCET, CpPaBHEHUWE HATypajdbHBIX uuced c HylnéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HATypallbHbIX YHCEI.

CrnosxeHue HaTypalbHBIX YHCeJl, CBOMCTBO HYJS MpU CIOKEHUHU. BplunTaHue Kak JeHcCTBUE,
oOpaTHOE CIIOKEHUIO0. YMHOXEHHE HATypaJbHBIX YHCEN, CBOWCTBA HYIS U EAUHULBI IPHU
yMHOeHuH. [lenenue kak aelictBue, 00paTHoe yMHOKeHUI0. KOMIOHEHTHI AeCTBUM, CBS3b MEXIY
Humu. [IpoBepka pesynbrata apudmeruueckoro aerctBusa. [lepemectuTenbHoe M codeTaTeabHOE
CBOMCTBA (3aKOHBI) CJIOKEHUSI U YMHOXKEHUS, paCIpeIeIMTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanue OykB st 0003HAYEHHMs] HEM3BECTHOIO KOMIIOHEHTAa W 3alllCH CBOWCTB
apu(pMeTHUECKUX AEHCTBHM.

Jlenutenu U KpaTHbIE YKCIIA, PA3JI0kKEHNE HAa MHOXKHUTENU. [IpocThie U cocTaBHBIE YUCa.
[Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkoM.

Crernens ¢ HaTypaJIbHBIM ITOKa3aTCJICM. 3amnmuch yncia B BUJC CYMMBI pa3pAAHbIX CJIaraCMbIX.



HucnoBoe BbIpaKeHHE. BhrunciaeHrne 3Ha4eHni YUCIOBBIX BBIPAKEHU M, TOPSIOK BBIITOJTHEHUS
JnercTBuid. Mcronb30BaHME TPU BBIYMCICHHUSAX NEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOWCTB

(3aKOHOB) CJIOKEHUSI U YMHOXKEHHUSI, pACIIPECIIUTEILHOTO CBOMCTBA YMHOKEHUSI.

JApodu
[IpencraBnenre o aApoOu Kak crocoOe 3amucu 4acTd BennduHbI. OOBIKHOBEHHBIE JPOOH.

[IpaBunbHBIE M HempaBHIbHBIE npoOu. CMemaHHas ApoOb, MpeICcTaBlIeHHEe CMEIMaHHON Ipodu B
BUJIE HENPABWIbHOW JpoOM U BBIJEICHME I€JI0M YacTH 4HciIa W3 HENpaBWIBHOM JpoOu.
N3o0paxkenue apobOeii ToukaMu Ha YuCIOBOH mpsimoii. OCHOBHOE CBOMCTBO JipoOu. CokparieHue
npobeii. [IpuBenenne apodu k HOBoMY 3HamMeHartelo. CpaBHeHHUE APOOei.

CrnoxeHue U BEIYUTaHUE ApoOeii. YMHOKEHUE U JIelieHue Apo0eit, B3auMHO 0OpaTHbIe IpOoOu.
HaxoxaeHre yacTu 1enoro u eoro 1o ero YacTH.

Hecstuunas 3anuchk apoOeil. IlpeacraBinenue neciTUUHOM ApoOU B BUAE OOBIKHOBEHHOM.
N300paxkenue necaTHYHbIX ApoOeil TouKaMH Ha YUCI0BOM MpsiMoii. CpaBHEHUE AECATUYHBIX APOOEH.

Apudmernueckue AeHCTBUS C JECATUUHBIMU Ipo0siMu. OKpyriaeHue TeCATUUHBIX JPOOei.

Penienune TeKCcToBBIX 32124
Pemenne TekCTOBBIX 3amad apudmeTHdecKuM crocoOom. PereHue JOTMYECKUX 3ajaad.

Pemenue 3amau mepeOOpPoM BCeX BO3MOXKHBIX BapHaHTOB. Mcmosb3oBaHWE TpH PENICHHN 33134
TAOJIUI[ U CXEM.

Pemenue 3amay, cojpepikamux 3aBHCHMOCTH, CBS3BIBAIOIIME BEIMYHUHBI: CKOPOCTH, BpeEMS,
paccTosiHAe, IIeHa, KOJHMYECTBO, CTOMMOCTh. EJWUHUIBI HM3MEPEHHs: MacChl, 00BbEMA, IICHBI,
paccTOSIHUS, BPEMEHH, CKOPOCTH. CBSI3b MEXIy SIUMHUIIAMH U3MEPCHUS KOKIOW BETUIUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre JaHHBIX B BUE TAOJUII, CTOJIOYATHIX JHATPAMM.

Harasignasi reomerpus
Harnsanueie npencrabienus o ¢urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, YroJ,

JIOMaHasi, MHOTOYT OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsiMoii, OCTphIi, TynoH 1 pa3BEPHYTHIN YTIIbI.

JnmuHa oTpe3ka, METPUYECKUE €IMHUIBI ITMHBI. J[ITMHa ToMaHO#, TEpUMETP MHOTOYTOJIbHUKA.
N3Mepenne u nocTpoeHue yrioB ¢ MOMOIIBIO TPAaHCIIOPTHUPA.

Harnsaaele mpencraBiaeHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHHUK, MPSMOYTOJIbHUK,
KBaJIpaT, TPEYroJbHUK, O PAaBEHCTBE PUTYP.

N3o0paxkenue ¢uryp, B ToOM 4yucie Ha kietdaroit Oymare. [loctpoenue xkoHburypanuii us
yacTel MpsIMOM, OKPYKHOCTH Ha HEIMHOBAHHOW M Kierdyatoil Oymare. Mcmosb3oBaHHe CBONCTB
CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBapaTa.

[Inomanp npsAMOyroibHUKAa U MHOTOYT'OJIBHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
grcne Gpuryp, n300paxEHHBIX Ha KJIeT4aToi Oymare. EMWHUIBI H3MEepEHUS TIIOMIAIH.

Harnsagueie  mpenctaBieHuss O MPOCTPAHCTBEHHBIX  (urypax: MPSIMOYTOJIbHBIN
napajuiefnenunena, Kyo, MHOrorpanHuku. M300paxkeHne mpocTeHIinX MHOTOTPaHHUKOB. Pa3BEpTku
KyOa u mnapamienenunena. CozmaHue MojeNell MHOTOTPAaHHUKOB (M3 OyMaru, MPOBOJIOKH,

IJTaCTUJIMHA U APYTUX MaTepI/IaJ'IOB).



O0BEM MPAMOYToJIBHOTO Napaienenunena, kyoa. Enquaniier uamMepenus oobéma.

6 KJIACC HarypaabHble ynciia
Apudpmernueckie JeHCTBUS C MHOTO3HAYHBIMH HATYPaIbHBIMH 4YHCIaMH. YHCIOBBbIE

BBIPQKCHHUS, TOPSIOK JEHCTBHM, HCHOJb30BaHHWE CKOOOK. Vcrosb30BaHME TpPU BBIYMCICHUSIX
MEPEMECTUTEIBHOTO U COYETATEIBHOTO CBOWCTB CJIOXKEHUS U YMHOXKEHUS, PACHPEACIIUTEIHLHOIO
cBolicTBa yMHOKeHUsA. OKpYIJIeHUE HaTypajJbHbIX YHCENl.

Jlenutenu u KpaTHbIEC YKCIIa, HAMOOIBIINKN OOIIMUN AETUTEIh U HAUMEHbIIIEe 00IIee KpaTHOE.

JlenuMocTh CyMMBI M TTPOM3BECHUS. JleieHne ¢ 0CTaTKOM.

JApodu
OObIKHOBEHHAs JIpoOb, OCHOBHOE CBOMCTBO JApoOu, cokpamieHue apobeit. CpaBHeHuE U

yrnopsijounBanue apoOeil. Pemenue 3a1au Ha HaX0KJEHUE YAaCTH OT LIEJIOTO U LIEJIO0r0 MO €ro YacTH.
JpoOHoe uncio kak pe3yabTat Aenenus. [IpeacraBnenue AecITHIHON ApOoOH B BUAEC 0OBIKHOBEHHOM
IpoOu U BO3MOXKHOCTH INpEACTaBIECHUS OOBIKHOBEHHOH NIpoOHu B BUAE AecATHYHOM. JlecaTnuHbie
Opobu M MeTpuyeckas cucreMa Mep. ApumeTuyeckue JEHCTBUS M UYHCIIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMH U JIECATUUHBIMU JAPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHouleHMH. Macmtab, mnponopuus. IIpumenenue
MIPONOPLUI ITPU PEIIEHNN 3a/1a4.

[Tonsite mpoueHTa. BplunciaeHne npoleHTa OT BEJIWYUHBI M BETUYMHBI MO €€ IMPOLEHTY.
BoipakeHne mOpoOIEHTOB NEeCSITHUUHBIMH JpoOsimu. PereHue 3amad Ha NpoLEHTH. Bripaxkenue
OTHOILICHHS BEJIMYMH B IIPOLIEHTAX.

Ilono:xkuTEIBbHBIE H OoTpUIATEIbHbIC YHUC/IAa
IlonoxuTenbpHBIC U OTpULATCIIBHBIC YHCJIA. HenHe qucia. MOI[y.]'II) quciia, rcoMETpuiIcCKasa

WHTEpIpeTauss Moayias ducia. M3o0pakeHue Yucen Ha KOOPAWHATHOM mpsMoi. YuciaoBwie
npoMexyTkd. CpaBHeHue uyucen. ApudmeTruuyeckue AEHCTBUS €  TMOJOXKUTEIbHBIMH U
OTpUIATENIbHBIMH YU CIIAMHU.

[IpsimoyrosnpHas cuctemMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHAThl TOUKM Ha IUIOCKOCTH,
abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOPIMHATHON MIIOCKOCTH.

bykBeHHBbIE BbIpa:KeHU S
[IpumeHnenne OyKB IS 3alMCH MaTEMaTUYECKUX BBIPAKCHUM W TpemioxkeHuit. CBoiCTBa

apI/I(bMeTI/ILICCKI/IX ﬂeﬁCTBHﬁ. BYKBGHHBIG BBIPpA)KCHHA W YHUCJIOBBIC IIOACTAHOBKH. BYKBGHHLIG
PaBCHCTBA, HAXOKJICHNC HCU3BCCTHOI'O KOMIIOHCHTA. CDOpMyJ'IH, (I)OpMy.]'IBI NepuMeTpa U 1mjiomain
npsAMOYTOJIbHHUKA, KBaJApara, 00BEMa mapauiCiciumicaa u KY68.

Penrenne TeKCTOBLIX 32124
Pemenne TeKCTOBBIX 3amad apuMeTHYECKUM crocoOoM. PereHue JOrMYecKuX 3ajad.

Pemenune 3amau Hepe60p0M BCCX BO3MOIKHBIX BAPUAHTOB.

Pemenne 3aaa4, COACPIKAINUX 3aBUCUMOCTH, CBA3BIBAIOIHUX BCIWYHHBI: CKOPOCTb, BpEMH,
pacCTosAHuC, I€HA, KOJIMYECTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTD, BPECMH, 00BEM pa6OTLI. I 2911705000031
HU3MEPCHUA: MACCBhl, CTOMMOCTHU, PACCTOAHUA, BPEMCHU, CKOPOCTH. CBs3b MCKAY CIUHHIaMU

HU3MCPCHUA Ka)kJ0#1 BEJIUYMHEL



Pemenue 3amay, cBsI3aHHBIX C OTHOIIEHHUEM, MPOIOPLUUOHATIBLHOCTHIO BEJIUYHH, IPOLICHTAMY;
peleHre OCHOBHBIX 33a4 Ha JpOOU U MPOLEHTHI.

OneHka M MPUKHIKA, OKpyrieHue pesyibrara. CocraBieHHe OYKBEHHBIX BBIPAKCHHN IO
YCIIOBUIO 3aJ1a4H.

[IpencraBieHue JaHHBIX ¢ TOMOILBIO TadaUL U AuarpaMm. Crosibuareie JuarpaMmbl: YTEHHUE U
noctpoenue. UYrenue kpyrosbix auarpamm. Harasiinas reomerpust

Harnsanuele npencrabiieHus o puUrypax Ha IJIOCKOCTU: TOYKA, MpsiMasi, OTPE30K, JIyd, yroil,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacnonoxeHue JByX MPSAMBIX Ha IUIOCKOCTH, MapajuielbHble MpsSMBIE,
NepIEeHIUKYIIIpHBIE IpsMBbIe. MI3MepeHne pacCTOSHUN: MeX Ay ABYMs TOUKaMU, OT TOUKH 10 MPSIMOH,
JUIMHA MaplIpyTa Ha KBaJApPaTHOMN CETKE.

N3mepenne u MOCTpOEHHE YIJIOB € IOMOUIBIO TpaHCIOPTHpa. BuIbpl TpeyronbHHUKOB:
OCTPOYTOJIbHBIM,  MPSIMOYTOJbHBIA,  TYNOYrOJIbHBIM, paBHOOEAPEHHBIH, PaBHOCTOPOHHUM.
YeTbIpEXYroJbHUK, MPUMEPHl UYETBIPEXYTrONbHUKOB. [IpAMOYroiapbHUK, KBaJpaT: HCIOJIb30BaHUE
CBOMCTB CTOpOH, YIJIOB, AuaroHaned. M3o0paxkeHre reomMeTpuyeckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ HCIOJIb30BAHUEM IUPKYJNs, JUHEHKH, YrojdbHHKa, TpaHcnopTupa. lloctpoenus Ha
KJieT4yaroil Oymare.

[lepumerp MHoroyrospHuka. [loHsTHe TUIOmamU (UIYpHI, €IUHUIBI WU3MEPEHUS IUIOLIAIH.
[Tpubmmk€nHOe U3MepeHue mionanu Guryp, B TOM 4ucie Ha KBaapaTHOU ceTke. [IpubnmxénHoe
U3MEpPEHUE NIIUHBI OKPYKHOCTH, IUIOIAAN Kpyra.

CuMMeTpus: LICHTpaJlbHAsA, OCEBasi U 3¢pKAJIbHAs CAMMETPHUU.

ITocTpoeHne cuMMETpUUHBIX (QUTYP.

HarnsaHele npencTaBiieHUsl 0 IPOCTPAHCTBEHHBIX (hUTypax: mapajienenunes, Kyo, npusma,
UpaMuza, KOHYC, LIWIMHAP, mwap u chepa. M3o0paxeHue npocrpaHcTBeHHbIX ¢Guryp. ITpumepst
pa3BEPTOK MHOTOI'PAaHHMKOB, LMINMHAPA U KoHyca. Co3gaHue Mojeneil NpoCTpaHCTBEHHBIX QUIyp
(u3 Oymaru, NpoBOJIOKH, INIACTUIIMHA U IPYTUX MAaTEpUAIIOB).

[Tonsitue 06bEMa, equHULBI U3MepeHHst 00béMa. OOBEM IPSAMOYTOIBHOIO Napaenenunesna,
Kyo0a.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«MATEMATHUKA»

JIMYHOCTHBIE PE3YJIBTATbBI
JIn4HOCTHBIE pe3yabTaThl OCBOEHMS NPOrpaMMbl ydeOHOro Kkypca «MaremaTuka»

XapaKTepU3YIOTC:
1) naTpHOTHYecKOe BOCIHTAHUE:
IIPOSIBJIECHUEM MHTEpeCa K MPOIJIOMY U HACTOSIIIEMY POCCHHCKON MAaTEMAaTUKH, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHHUSAM POCCUMCKMX MAaTEMATUKOB M POCCUHCKON MaTeMaTUYECKOU LIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTIXKEHUH B IPYruX HayKax U MPUKIaJHBIX chepax;

2)  rpaxIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBIMIOJTHCHUIO OOS3aHHOCTEH TpaKJaHWHA U pealiu3allid ero Ipas,
MPEJCTaBICHUEM O MAaTEMaTHYECKIX OCHOBAaX ()yHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUH,
MpoIeyp TPakJaHCKOTro odmiecTBa (HarmpuMep, BEIOOPHI, OTPOCHI), TOTOBHOCTBIO K 0OCYXKIEHUIO
3THYCCKUX HpO6JIeM, CBA3aHHBIX C NPAKTUYCCKHUM INPUMCHCHHUEM IIOCTI/I)KGHI/Iﬁ HAayKH, OCO3HaAaHUCM
Ba)KHOCTHU MOPAJIbHO-3THYCCKUX NPUHIUIIOB B ACATCIBHOCTH y‘-IéHOI‘O;

3)  TpyaoBoe BOCIIHUTAHMeE:
YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTUC B PCHICHUU IMPAKTHYCCKUX 3aldad MaTeMaTHYECKOHN

HAIPaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOro 00pa30oBaHUsl HAa TPOTSHKCHHH BCEH
KHM3HH JUIS YCTICUIHON TPO(eCcCHOHAIbHON JESTeIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM HHIMBHIYAJTbHON TPACKTOPUU 0OPa30BaHMS M JKU3HCHHBIX
IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEI;

4)  3cTeTHYecKoe BOCIHTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAILHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MAaTEMaTHUECKHX
00BEKTOB, 3a/au, PEUICHUH, pacCyKICHUH, YMECHHIO BUJIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5)  UEeHHOCTH HAYYHOIO MO3HAHMSI:

OpHEHTAIlMeH B JEATCIHPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeCTaBlIeHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKa, TMPHUPOJIbI K OOIIECTBa, TMOHUMAHHEM
MaTeMaTHIeCKO HayKu Kak c()epbl YeTIOBEUECCKO I TETbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTH
IUIsL pa3BUTHS [IMBIJTM3ALMH, OBJIJCHHEM S3BIKOM MaTeMaTHKU U MaTeMaTHYECKON KyIbTYpOl Kak
CPEICTBOM ITO3HAHHS MUPA, OBJIAJICHHEM IIPOCTEHIIINMH HaBBIKAMH
HCCIIEIOBATENLCKO ACSTEIbHOCTH;

6)  ¢usnyeckoe BocnuTaHue, GOPMUPOBAHHE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOTO J1arONOJyqHusi:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUYeCKUue 3HAHMs B MHTEpecax CBOETO 3/I0pOBbA, BEICHUS
3I0pOBOr0 00pasa KU3HU (30pOBOE MUTAaHUE, COATAHCHUPOBAHHBIM PEKUM 3aHATUN U OTHbIXA,
perynspHas ¢u3nyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCHM, MPU3HAHHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejaoBeKa;

7)  3KoJOruYecKoe BOCHUTAHUE:

OpUEHTaIlel Ha MPUMEHEHWE MaTeMaTU4YeCKUX 3HAHUM i1 peuieHus 3agad B 00JacTh
COXPAaHHOCTH OKpYKalolllell Cpeapl, IJIAaHUPOBAHUS IIOCTYIKOB W OIICHKH HMX BO3MOXHBIX
MOCJICJICTBUIM ISl OKpYKalollel Cpelpl, OCO3HAHWEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKHX
po0JieM U MyTeil uX peuieHus;

8)  amanTanus K M3MEHSIOIIUMCS YCJIOBUSAM CONHAILHON M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUUECKYIO JAESITENbHOCTb, B TOM YHCIIE YMEHUE YUYUThCA y APYTHX
TOJIeH, MproOpeTaTh B COBMECTHOM A€ATeIbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMITETEHIIUU U3 OTbITa
JPYrux; HE0OXOIUMOCThIO B (POPMUPOBAHUH HOBBIX 3HAHWIA, B TOM 4Hclie GOPMYTUPOBATh UJEH,
MOHATHS, TUMOTE3bl 00 OOBEKTax W SBIEHHUSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh

,Z[e(i)I/IL[I/ITBI COOCTBEHHBIX 3HAHUI U KOMHeTeHTHOCTCﬁ, IJIaHUPOBATb CBOE Pa3BUTHC; CIIOCOOHOCTBIO



0CO3HABaTh CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO KaK BBI30B, TPEOYIOLTHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE PELICHUS M JIEHCTBUA, (OPMYIUPOBATH U OILCHUBATH
PHUCKH U TIOCIEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHHBEpPCcAIbHbIe YueOHbIe AeiicTBUsI ba3oBble Jornyeckue aeiicTBus:

BBISIBIIATH M XapaKTepU30BaTh CyIIECTBEHHBIC IPU3HAKA MAaTEMAaTHIECKUX OOBEKTOB,
MOHATUH, OTHOIICHUN MEX]y MOHATHAMH, (DOPMYIHPOBATH ONPEIACICHHS TTOHATHIA, YCTAHABIUBATD
CYIIECTBEHHBIN MPHU3HAK KiIacCH(UKAIMK, OCHOBAHUS Ui OOOOIICHWS W CpaBHEHHS, KPUTCPUHU
MPOBOJIMMOTO ~ aHAW3a; BOCIPHHUMATh, (OPMYIHpPOBaTh W NPeoOpa3oBHIBATH CYXKICHUS:
YTBEPAUTEILHBIC U
OTpHIIATENbHBIC, eTMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISBJIATh MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpEYHs B (aKTax,
TAHHBIX, HAOMIOICHUSIX U YTBEPKIACHUSAX, TIpeAiaraTh KPUTEPHH JUTS BBISBJICHUS 3aKOHOMEPHOCTEH
W TPOTHBOPEYMIA; JeNaTh BBIBOJBI C WCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKIIOYCHUH TI0 aHAJIOTHH; pPa30upaTh IOKa3aTeNbCTBA MAaTEMAaTHYECKHX
YTBEPKIIEHHH (TPSIMBIE U OT TPOTHBHOTO ), IPOBOJIUTH CAMOCTOSITETIHHO HECIIOKHBIE I0KA3aTeIILCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAILUIO, MMPHBOJIUTEH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE pACCYXJEHHUS; BbIOMpaTh crHocoO pemeHus YydeOHOHM 3anauu
(cpaBHHMBATh HECKOJIBKO BAPHAHTOB PEUICHHUS,

BBIOMPATh HAHOOJIEe MOIXOAAIINI ¢ YIETOM CAMOCTOSITEIIHHO BBIJICIICHHBIX KPHTEPHEB).

Ba3oBble ucciienoBaTe/ibCKie eHCTBUS: HUCIOIb30BATh BOMPOCH! KaK MCCIIEA0BATEILCKUN
WHCTPYMEHT TMO3HaHMsI, (OPMYIHPOBATH BOIPOCH], (PUKCHUpYIOIIHE MTPOTUBOPEYHE, IPOOIEMYy,
CaMOCTOSITEJIFHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OPMHUPOBATh T'HIIOTE3Y, apryMEHTHPOBATh
CBOIO TO3WIIMIO, MHEHHE, MPOBOJHUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIOXHBIN
OKCTIIEPUMEHT, HEOOJIBIIOE HCCICIOBAaHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro
00BbEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOO0M; caMOCTOATEIbHO (HOPMYIHPOBATh 000OIICHUS U
BBIBO/IBI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTaTOB, BBHIBOJIOB U
0000IIeHU; TPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIJIBUIATh MPEANIOIOKECHUS
0 ero
pa3sBUTHUM B HOBBIX YycloBHsX. PaGora ¢ wuH(opManmeii: BBISBIATH HEIOCTATOYHOCTh H

M30BITOYHOCTh HH(DOPMAITUH, JAHHBIX, HEOOXOIUMBIX IS
pelieHus 3alauyd; BBHIOMpATh, AaHAIW3UPOBATh, CHUCTEMATH3UPOBATH M HMHTEPIPETUPOBATH

HuH(pOpMaIHIO
pa3IMYHBIX BHJIOB U (OpM MPEICTaBICHUS;, BBIOMpPATh (popMy TpeacTaBieHUs HHPOpPMAIMH H

WJUTIOCTPUPOBATH peliaeMbie 3aauu
CXeMaMH, JuarpamMmMamu, WHOW Tpadukoil M UX KOMOMHALMAMU; OLEHUBATh HAAEKHOCTD

I/IH(I)OpMaI_[I/II/I IO KpUTCPpUAM, TPCAJTIOKCHHBIM YUUTCIIEM UJIN



CcOpPMYIIMPOBAaHHBIM  CaMOCTOSATENbHO. KOMMYHMKATHBHBIE YHHBepcaJbHble Yy4ieOHbIe
AeiicTBUS: BOCIIPHHUMATh M (POPMYIUPOBATH CYXKJIEHHUS B COOTBETCTBUH C YCIOBHSIMH U LEISAMHU
oO1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX,
JlaBaTh IOSICHEHUS M0 XOJAY PEIIECHHUs 3aJauld, KOMMEHTHPOBATh IOJIyYEHHBIM PE3yJbTaT; B XOJ€
oOCyX/IeHHs 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIa€MOU TEMBI, TPOOIEMBI,

pelaeMoi 3ajauM, BbICKa3blBaTh HJEU, HALIEJICHHbIE Ha IIOMCK PELIEHUs, CONOCTaBISATh CBOU
CYXJEHUS C CYKICHHUSIMHU JAPYIrUX YYaCTHHUKOB JHUajiora, oOHapyXMBaTh pa3jIMdUe€ U CXOJCTBO
MO3UIHIA, B KOPPEKTHOH (opme (HOpMYIHPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS; MPEICTABISATH
pe3yNbTaThl PELIEHUs 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0OBAaHUs, IIPOEKTa, CAMOCTOATEIBHO BBIOUPATH
(dhopmaT BBICTYIUICHHS C YIETOM 3a71a4 MPE3CHTAIIMN U 0COOCHHOCTEH ayIUTOPHUH;

MIOHUMATh U UCTOJIB30BaTh MPEUMYILECTBA KOMAHAHON U HHIUBUIYaIbHON pabOThI pU
pelieHny ydeOHBIX MaTeMaTHMYeCKHWX 3aJady; [PUHMMATh 1eJb COBMECTHOM JEsITEeNbHOCTH,
IUIAaHUPOBATh OPraHM3alMI0 COBMECTHOW paboThl, pacrpeneisTh BUABI paldOT, JOroBapuBaThC,
00CyX/IaTh TIPOLIECC M pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJBKUX JIIOJICH; y4acTBOBAaTh B
IPYNIOBBIX (QopMmax paboThl (0OCyKIeHHs, OOMEH MHEHHUSIMH, MO3TOBBbIE LITYPMbl U JpYTHE),
BBITIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU JIEHCTBUS C IPYTMMH WIEHAMU KOMaH/bI,
OIICHMBAaTh KAayeCTBO CBOETr0 BKJIaJa B OOIMIMI MPOIYKT MO KpUTEpHsM, CHOPMYIHPOBAHHBIM
YYaCTHUKAMHM  B3aMMOJEHCTBUS. PeryjsiTHBHbIE YHUBepCaJbHble Y4YeOHblIe JAeHCTBHSA
Camoopranuszanms:

CaMOCTOSITENIbHO COCTABJIATH IJIaH, aJITOPUTM PELEHUS 3a7a4uu (MU €ro 4acTh), BHIOUpATh
croco0  pemieHus c yaEéTOM UMEIOIIHNXCSA PECYPCOB u COOCTBEHHBIX

BO3MOYKHOCTEW, apryMEHTUPOBATH M KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C YYETOM HOBOM
nnpopmanruu. CaMOKOHTPOJIb, IMOIUOHAIbHBIH HHTEJJIEKT: BIIAJIETh CIOCO0aMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3yibTaTa pelieHus
MaTeMaTH4eCKON 3aJayM; MpeIBHUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTh INPHU PEIICHUU
3a/laud, BHOCHUTh KOPPEKTHBBI B JESATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTENHbCTB, HAMJIEHHBIX
OlIMOOK, BBISBJICHHBIX TPYJHOCTEH; OLEHUBATh COOTBETCTBHE pe3ylibTaTa JESTEIIbHOCTH
MIOCTABJICHHOW LENU M YCIOBUSM, OOBACHATH MPUYUHBI JOCTIKEHUS WM HEIOCTHXKEHUS LIeJH,
HaXOJHUTh OIINOKY, 1aBaTh OI[CHKY TPHUOOPETEHHOMY OTIBITY.

MHNPEIMETHBIE PE3YJIBTATHBI

K xoH1y o0y4yenus B 5 kjacce 00y4aromuiics MOIyIUT CIEAYIONUE PEAMETHbIE Pe3yabTaThl:

Yuciaa v BLIYUCIECHUSA
[ToHumath ¥ TPaBHIBHO YMNOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMU YHCIAMH,

OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHUBaTh U YNOPSAJOUMBATH HATypajbHbIE YHUCIIA, CPAaBHUBATh B MPOCTEUIINX CIIydasx
O0OBIKHOBEHHBIE APOOH, TECATUUHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHUCIOBOM) MPSIMOI C COOTBETCTBYIOIIUM €U YUCIOM U

n300pakaTh HaTypaJbHbIE YMCIIA TOYKAMH Ha KOOPJMHATHON (YMCIIOBOM) MPSIMOH.



Bemonnate apudmMeTnueckue IEHCTBUS C HATypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
IpoOsSMU B MPOCTEHIITUX CITydasiX.

BbInoJIHATE IPOBEPKY, IPUKUAKY PE3yJIbTaTa BBIYUCICHUN.

OxpyriiaTh HaTypasbHbIE Uncia. Pemenne

TeKCTOBBIX 33/1a4

Pematps TekcroBble 3aJaud apUPMETHUECKUM CIIOCOOOM M C MOMOIIBIO OPraHU30BAaHHOIO
KOHEYHOTro Iepebopa BceX BOZMOXKHBIX BApUAHTOB.

Pemarp 3amaum, cojeprkaiiye 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEIMUYUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alucy, CXeMbl, TaOIHIIbl, 0003HAUEHUS IIPU PELLIEHUH 3aa4.

[Tonb30BaTbcsi OCHOBHBIMU €IMHULIAMU W3MEPEHHUS: IIEHbI, MAcChl, PacCTOSHUS, BPEMEHHU,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHULIbI BEIMYMHBI Yepe3 APYyTHeE.

W3Bnekarb, aHaIM3MpOBATh, OLEHMBATh HH(POpPMAIUIO, MPEJICTaBICHHYIO B TaOiuIle, Ha
CTOJIOUATON AMarpamMme, HHTEPIPETUPOBATh MPEJICTABIECHHbIE JaHHbIE, UCII0JIb30BATh JAAHHBIE MTPU
pElIeHNH 3a/ay.

Harasinnast reomerpust

[Tonb3oBaTbcsi TEOMETPUUYECKHMMH TMOHSTHSIMM: TOYKa, HpsMasi, OTPE30K, JIyd, Yro,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBouTe mHpHUMEpPbl OOBEKTOB OKPYXKAIOMIETO MHUpPA, HMEIMMNX (OpMy H3y4EeHHBIX
reOMETPUYECKUX (PUryp.

Hcnoinb3oBate TE€PMHHOJIOTHIO, CBA3aHHYIO C yriamu: BEPILNHA,

CTOpOHa, C MHOTOYTOJIbHUKaMHU: YroJl, BEpLUIMHA, CTOPOHA, AUArOHajb, C OKPYKHOCTBIO:
paanyc, 1uamMeTp, LEHTP.

N3006paxaTh U3ydyeHHbIE reoMeTpuyeckre (UIypbl Ha HEJTMHOBAHHOM M KieT4aTtoi Oymare ¢
ITOMOIIBIO HUPKYJIS U JTUHEHKH.

Haxoauts JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO JIMHEUKH, CTPOUTH
OTPE3KH 3aJaHHOM JIMHBI; CTPOUTh OKPYKHOCTb 33JaHHOTO pajuyca.

Hcnosp30BaTh CBOMCTBA CTOPOH M YIVIOB NPSMOYTOJIBHMKA, KBaJpaTa IjIs MX IOCTPOCHU,
BBIYMCIICHUS TUIOIAIU U IEPUMETPA.

Bbruncnare nepumerp M Miowiajp KBajapara, MPsIMOYroJibHHKA, (DUTYp, COCTABJIEHHBIX W3
IPSIMOYTOJIbHUKOB, B TOM yHciie QUIyp, H300pakEHHBIX Ha KJIETYaTON Oymare.

[lonb30BaTbcsl OCHOBHBIMH METPUYECKMMH €IMHULAMH HM3MEPEHMs JJIUHBI, IUIOLIANN;
BBIPAYKATh OJJTHU €IMHULIBI BETUYUHBI YEPE3 IPYTHE.

Pacno3naBate napanienenumnes, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPLINHA, peOpo, rPaHb,
M3MEPEHNs, HAXOJUTh U3MEPEHUs Mapajuleenumnena, Kyoa.

Bbruucnare o0béM KyOa, mapajuienenunesa HO 3aJaHHBIM H3MEPEHHUsM, I0JIb30BaThCs
eIMHUIIAMU U3MEPEeHUs 00bEMa.

Pemare Hecllo)KHbIE 3aJjaud Ha H3MEPEHUE TE€OMETPUYECKHMX BEJIWYMH B IMPAKTHYECKHUX

CUTYyalludX.



K xoniy oOy4enus B 6 kJjacce 00yqaronIniics MOIydUT CIEAYIONINE TPEAMETHBIC PE3YIbTATHI:

Yucaa ¥ BLIYHCIEHUA
3HaTh M NOHHUMATH TCPMHHBI, CBA3AHHBLIC C PAa3/IMYHBIMHU BUJAMH YUCCIT U croco0aMu Hx

3aIuCcH, TEPEXOTUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (POPMBI 3allMCH YKCIa K IPYTOH.
CpaBHUBaTh W YIOPSJAOYMBATH ILEJbIe YWCIA, OOBIKHOBEHHBIE W JACCATUYHBIC JpoOH,
CpPaBHMBATH YHCJIA OJJTHOTO U PAa3HbIX 3HAKOB.
BrinonHsaTe, coueras yCTHbIE U TUCbMEHHBIEC TPUEMBI, apu(METHIECKUE JICHCTBUS C
HAaTypaJbHBIMH U LETBIMA YUCIIAMH, 0OBIKHOBEHHBIMU u JIECATUYHBIMU
IPOOSIMU, TTOJIOKUTEITLHBIMHA U OTPUIATSILHBIMH YHCIIAMHU.
BpIancisTh 3HaYEHNS YACITOBBIX BBIPAKEHU, BHITIOJIHATh TPUKUIKY U OLIEHKY PE3yJbTaTa
BBIUHCIICHUH, BBITIOJIHATE ~ TIpeoOpa3oBaHUs YUCITOBBIX BBIPQKCHUI HA OCHOBE
CBOMCTB apu(PMETUUECKHUX JACHUCTBUH.
CoOTHOCUTH TOUKY HAa KOOPJAMHATHOMN MPAMOIl C COOTBETCTBYIOILIUM €l YMCIIOM U U300pakaTh
YUCa TOYKAMU Ha KOOPAUMHATHOW MPSIMOM, HAXOIUTh MOIYJb YHUCIIA.
COOTHOCHTB TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT ¢ KOOPAUHATAMU TOM TOUKH.
OKpyTIsTh LEJbIe YUCiia U ACCITHIHBIC IPOOH, HAXOUTh MPUOTMKEHUS YHCEIL.

YucsioBbie M OYKBEHHbIEC BbIPAKECHUS
[Torumarsb u ynotpeoasiTh TEPMHUHBI, CBSI3aHHbBIE C 3aIIMCBHIO CTETIEHU YKCia, HAaXOAUTh KBaJpaT

158 Ky6 YqHcCJia, BBIYHUCIIATh 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/II\/’I, conepmamnx CTCIICHU.

[Tonp30BaThcsl MpU3HAKAMH JEIMMOCTH, PACKIAIbIBaTh HATypajbHBIE YHCIAa Ha IPOCTHIC
MHOYKHTEIH.

[Tonp30BaThCst MacITaboM, COCTABIIATh MPOTIOPIIMN U OTHOIIICHUSI.

Hcnonw3oBath OykBBI 111 0003HAYEHHUS YMCEN MPH 3aIUCH MATEMAaTHYECKUX BBIPKCHUH,
COCTaBJISITh OYKBEHHBIC BBIpAXEHUS W (OPMYIIBI, HAXOJUTh 3HAYCHHS OYyKBEHHBIX BBIPAKCHUU,
OCYIIIECTBJISII HEOOXOIUMBIE MTOJICTAHOBKH U MpeoOpa3oBaHUsl.

Haxonuth HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenue TeKCcTOBBIX 32424

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 3a/1a4U apU(PMETHUUECKUM CTIOCOOOM.

Pemrate 3agaun, cBsi3aHHBIC ¢ OTHOIICHHWEM, MPOTIOPIUOHAIBHOCTHIO BEJIMYHMH, MPOIICHTAMH,
pemaTh Tp¥ OCHOBHBIC 3372491 Ha IPOOU U IIPOLICHTHI.

Pemate 3amaum, coaepskamue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBI: CKOPOCTH, BpEMS,
paccTosiHe, I1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAMTEIIBHOCTh, BpeMs,, OO0BEM paboTHI,
UCIOJIb3YS apu(pMeTnyeckue AeUCTBUS, OLCHKY, MPUKUAKY, MOJIb30BAThCA SAMHHUIIAMH U3MEPEHUS
COOTBETCTBYIOIINX BEJTUYHUH.

CocTaBisaTh OyKBEHHBIC BEIPAKEHUS 110 YCIOBHIO 3324 H.

W3Bnekary uHQOpMAINIO, MPEACTaBICHHYI0 B TaOMUIAaX, HA JIMHEWHOH, cTONOYaTON WM
KpYTrOBOW JMarpaMmax, MHTEPHPETUPOBATh MPEACTaBICHHbIE JaHHbIE, UCIOJIb30BaTh JaHHBIE MPU
pelIeHnu 3a1ay.

[IpencraBasTh HHPOPMAIUIO C TOMOIIBIO0 TAOIUIL, THHEHHON U CTON0YATON AUarpaMM.



Harasinnas reomerpust
[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpPa, HUMEIOMUX (OopMy H3YYCHHBIX

reOMETPUYECKUX IIOCKHUX U MPOCTPAHCTBEHHBIX (PUTYP, TPUMEPHI PaBHBIX M1 CAMMETPUYHBIX (PUTYD.

N300pakaTh ¢ IOMOIIBIO IUPKYIIA, JIUHEHKH, TPAHCIOPTHPA HA HEJIMHOBAHHON M KJIETYATOM
Oymare M3y4eHHBIE TUIOCKHE reoMeTpudeckre (GUrypsl U KOHPUTYpALIUU, CHMMETPUYHBIEC (DUTYPHI.

[Tonp30BaThCs TEOMETPHUECKUMH TOHITHAMU: PAaBEHCTBO (DUTYP, CUMMETPHSI, HCIIOJIB30BATh
TEPMHUHOJIOTHUIO, CBA3aHHYIO C CHMMETPHEN: OCh CHMMETPUH, LIEHTP CUMMETPHH.

Haxoauth BeIMYMHBI YTITIOB U3MEPEHUEM C IOMOUIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 33 JaHHOM
BEJIMYMHBI, [10JIb30BAThCS [IPH PEILICHUH 3ajjau TPaJlyCHOM MEpOi YIJIOB, pacliO3HABaTh HAa YEPTEXKAX
OCTPBIH, IPSIMON, Pa3BEPHYTHIA U TYIIOU YIJIBIL.

BbluncnsaTe JANUHY JIOMaHOW, NEpUMETP MHOTOYrOJIbHHKA, I0JIb30BAaThCA €AMHULIAMU
M3MEpEeHUs JJIMHBI, BEIpaXaTh OJHHU €IUHUIIBI U3MEPEHUS [UIMHBI Uepe3 Apyrue.

Haxonutb, ucronb3ys 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMsS TOYKaMH, OT
TOYKH JI0 NIPSMOU, JUIMHY ITyTH Ha KBaJpPAaTHON CETKE.

Boruncnsate miuomaab Guryp, COCTaBICHHbBIX U3 MPSIMOYTOJIbHUKOB, UCIIOIb30BaTh pa3OueHue
Ha TMPSMOYrOJIbHUKHM, HAa paBHbIE (QUIYphl, JOCTpauBaHUE [0 MPSIMOYroJIbHHKA, MOJb30BaThCS
OCHOBHBIMH E€IMHHMIIAMU W3MEPEHHMsI IUIOIIA/M, BBIPAXKaTh OJHU E€AMHUIIBI W3MEpPEHUs IUIOLAaAN
yepes Apyrue.

PacnoznaBath Ha MOAENSAX M M300paXKEHUSX NUPAMUIY, KOHYC, LMIUHAP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3o6paxaTs Ha KIeT4aTOl OyMare mpsMOYTOJIbHBIN MapajuieIeIue].

Bbruncnare 00bEM MPsMOYroJbHOIO Mapajulesenunena, Kyba, IM0JIb30BaThCsl OCHOBHBIMU
€IMHUIIAMU U3MEpEeHus 00bEMa;

Pemare HeclioKHBIE 3aaud HA HAXOXKICHHE T€OMETPUYECKMX BEIMYHMH B IMPAKTUYECKUX
CUTYaLUsX.

B denepanbHbIX U perMOHAIBHBIX MPOLIESYPaX OLEHKU KauecTBa 0Opa30BaHUs UCIOJb3YyeTCs
nepedeHb (Koaudukarop) pacrpeaeseHHbIX M0 KJ1accaM IMpOBepsSeMbIX TPeOOBaHUM K pe3yibTaTam
ocBoenust OOIT OOO u 351eMEHTOB CoJepKaHUsI IO MAaTEMATHKE.

IIpoBepsiemble TPeOOBAHNS K Pe3y/IbTATAM OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOM MporpamMmael (5 Kjacc)

Kox [IpoBepsiemble penMeTHble pe3yabTaTel ocBoeHuss OOIT OO0
MIPOBEPSEMOTO
pe3ynbrarta
1 Uucna v BBIYUCICHUS
11 [ToHumaTh W MPaBUIBHO YHNOTPEOISATH TEPMUHBI, CBS3aHHBIE C HATYpaTbHBIMU
' YHcliaMi, OOBIKHOBEHHBIMH U JIECITUYHBIMH JIPOOSIMU
CpaBHMBATh M yNOPSAOUYMBATh HATYypaJIbHbIE YMCIA, CPABHUBATH B MPOCTEHIINX
1.2 ’

cirydasax OOBIKHOBEHHEIC IIp06I/I, JACCATUYHBIC I[pO6I/I




CoOoTHOCUTH TOUKY Ha KOOPAMHATHOM (YMCIOBOW) MPSMOM C COOTBETCTBYIOILIUM

1.3 el uyucIoM M M300pakaTh HATypajbHBbIE YWCIIa TOYKAMH Ha KOOPIMHATHON
(duncnoBoit) npsAMoit
14 Bomonnate  apudmeTnueckue JIEHCTBHA € HATypaJbHBIMU  YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSMHU B MPOCTEHIINX CITydasx
1.5 BEINONHATE IPOBEPKY, MPUKHUIIKY PE3YIbTaTa BEIYUCICHHHA
1.6 OxpyridTh HaTypajlbHbIE YHUCIIA
2 Perrenne TekCTOBBIX 337124
21 Pemrate TekcTOBBIE 3amaun  apu(QMETHUECKUM CIIOCOOOM W C  TIOMOIIBIO
' OpPraHu30BAaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPHAHTOB
29 Pemrate 3amaum, conepkamupe 3aBHCHMOCTH, CBSI3bIBAIOIIME  BEIHMYUHBL:
' CKOPOCTb, BpEM$, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh
23 Hcnonb3oBaTh KpaTKHe 3alUCH, CXEMbl, TaOJIUIbI, 0003HAUEHUSI MPH pPELICHUH
' 3a71a4
24 [Tomp30BaThCcsi OCHOBHBIMHU €TUHHIIAMH M3MEPEHHS: IIEHBI, MacChl, PacCTOSHUS,
' BPEMEHHU, CKOPOCTH, BBIPAKATh OJHH €IMHUIIBI BETMIUHBI Yepe3 APYTrue
W3Bnekarb, aHanu3upoBaTh, OLICHUBATh HWH(OPMALMIO, MPEACTAaBICHHYIO B
2.5 Tabnuie, Ha CTOJOYATOM JauarpaMMe, WHTEPIPETHPOBATH IIPEICTABIICHHBIE
JaHHbIE, UCTOJIb30BaTh JaHHbIE IPU PEILICHUH 3a1a4
3 Harnsgnas reomerpus
31 [Tonb30BaThCsi reOMETPUUECKUMU TOHATUSAMU: TOUKA, MIpsiMasi, OTPE30K, JIyd, Yo,
' MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT
3.2 [IpuBoauTe mpHUMEpPbl OOBEKTOB OKPYXKAIOUIETO MHUpa, HMEIUX (Gopmy)
' W3YYEHHBIX T€OMETPUUECKHUX QUTYp
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJaMH: BEpIIMHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, TUArOHAlIb; C OKPY>KHOCTBIO:
paauyc, tuaMeTp, UEeHTP
3.4 N300paxkaTh U3ydeHHbIE FreoMeTprUecKre GUTyphl Ha HETMHOBAHHOW M KIIETYATOM
' Oymare ¢ OMOUIBIO IIUPKYIIA U TUHEHKU
Haxonuth [IMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C TOMOIIBIO
3.5 JMHEWKH, CTPOUTHh OTPE3KU 3aJlaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3a/laHHOTO
panuyca
36 Hcnonbs3oBaTh CBOHCTBA CTOPOH M YIJIOB HPSMOYTOJIbHUKA, KBajapara A HUX

MMOCTPOCHUS, BBIYHUCIICHUS IJIOIIAAN U ICPUMETPaA




Bbluncnare mepuMmerp W IJIOHIANb  KBajApara, MNPsMOYroOJbHHKA, QUTY,

3.7 COCTaBIICHHBIX M3 MPSMOYTOJIHHHKOB, B TOM 4Hcle (Uryp, M300paKeHHBIX Ha
KJIeT4aToOl Oymare
38 [Tonp30BaTbCcsi OCHOBHBIMM METPUYECKMMU €AMHHUIIAMU HM3MEPEHUS JIJTUHBI,
' IJIOIA TN BBIpAXKaTh OJTHU €MHUIIBI BEJIMUMHBI Yepe3 Ipyrue
39 Pacnio3znaBare mapannenenunes, Ky0, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
' pedpo, rpaHb, U3MEPEHMSI; HAXOIUTh U3MEPEHUS Tapajuieenunena, kyoa
3.10 Beraucnare o0beM Ky0a, mMmapajuienenunesna 1o 3aJaHHBIM — HW3MEPEHUsIM,
' 10JIb30BaThCsl EAMHUIIAMU U3MEpPEHUs 00bemMa
311 Pemrate HecnmokHbIE 33/1a4M HA U3MEPEHNE TEOMETPUUESCKUX BETMYHUH B
' MPAKTUYECKUX CUTYAIUSIX
IIpoBepsiemble 3J1eMEHThI coaep:kaHus (5 Kiace)
Kon [IpoBepsieMbIil 2IIEMEHT COAECpKAHUS
1 HarypanbsHblie yncia u Hylb
11 Harypanbnoe uucno. Pan natypanenbix uncen. Yucno 0. M3o00pakeHne HaTypalibHBIX
' Yycesl TOUKaMH Ha KOOPAMHATHOM (UMCIOBON) pAMOit
12 [To3unmonnas cucrema cuncienus. Pumckas Hymepanus. JlecaTuunas cucrema
' CUUCIICHHUS
13 CpaBHEHME  HaTypalbHBIX YHCEJ, CDABHEHUE  HATypPaJIbHBIX YHCET C HYJIEM.
' OkpyrieHue HaTypaJbHbIX YUCEI
CnoxeHue, BBIYNTAaHUE, YMHOKEHHUE U JEJICHHE HaTypalbHbIX unces. CBOMCTBO HyIs
14 IIpU CJIO’)KEHHWH, CBOMCTBA HYJISl WM €IMHUIBI NpU yMHOXeHUU. IlepemecturenbHoe u
' coueTaTellbHOE CBOICTBA (3aKOHBI) CIOXKEHUS W YMHOXKEHHUS, paCHpelesIUTeIbHOe
CBOMCTBO (3aKOH) YMHOKEHUS
15 Hcnonb3oBanue OykB i 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alllCH CBOWCTB
' apu(pMETHYECKUX TCUCTBUI
16 Jlenutenu U KpaTHbIE YKCIIa, Pa3joKeHUEe Ha MHOKUTENU. [IpocThie U cocTaBHbIE YKCTIA.
' [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM
17 CreneHb ¢ HaTypaJIbHBIM IIOKA3aTEIEM. 3allUCh YUCIA B BUAE CYMMBbI Pa3psiIHbIX
' cllaraeMbIX
UucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHUN UKCIOBBIX BBIPAXKEHUN, MOPSIOK
18 BBINIOJTHEHUST AecTBUNA. Mcronb30BaHWE TNpPU BBIYMCICHUSX MEPEMECTUTEIBHOTO U
' COUETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS W YMHOXEHHS, PaCHpeeUTeIbHOrO
CBOWCTBA YMHOKEHUS
2 Hpobu




[IpencraBienue o 1poOH Kak crocobe 3anucu 9acTi BenndruHbl. OOBIKHOBEHHBIE IPOOH.
[IpaBunbHBIE ¥ HepaBUWIbHBIE ApoOu. CMemanHas 1po0b, MpeICTaBIeHIEe CMEIIaHHON

2.1 . . N
IpoOu B BUJIE HETIPABUIBLHON APOOH ¥ BBIJCIICHUE [0 YaCTH YKCIIa U3 HEMPABWIBHOM
npoou. N3o0paxeHue npoOeit TouKkaMu Ha YUCIOBOU MPSMOiA

29 OcnoBHOe cBoiicTBO npodu. Coxpamenue apooerd. IlpuBeneHune ApoOM K HOBOMY

' 3HaMmeHarento. CpaBHeHUE Jpooeit
23 CnosxeHue U BblUMTaHUE ApoOel. YMHOXKEHUE U JieneHue po0el, B3auMHO-00paTHbIe
' npo6u. HaxoxkieHre 4acTy 1eyioro U HeJoro 10 ero YacTH
Hecstuunas 3anuch 1podei. [IpencraBienue qecIiTHYHON IpoOu B BUE OOBIKHOBEHHOM.
2.4 N3obpaxenune AecITHUHBIX IpoOel TOUKaMU Ha YHCIIOBOM TIPSIMOIA.
CpaBHEHHE IECATUYHBIX TpoOei
25 ApudmMernueckue IeUCTBUS C ACCATUUHBIMU IPOOsiMu. OKPYTIIEHUE IECATUYHBIX
' npooeit
3 Permrenne TeKCTOBBIX 3a1a4
3.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKIM CITOCOOOM
30 Pemenne nornueckux 3amad. Pemenne 3amay mepeGopoM BcexX BO3MOKHBIX BapHUAHTOB.
' Hcnonb3oBaHue npu penieHnu 3aad Tabaull U CXeM
Pemenune 3amau, coaepikalMx 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIHMYHUHBI: CKOPOCTD,
33 BpeMsi, pacCTOsSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb. ENWHHUIBI U3MEpPEHHUS: MaccChl,
' o0bema, IIeHbl, PaCCTOSIHUS, BpEMEHH, CKOPOCTU. CBSA3b MEX/y €IUHUIIAMU W3MEPEHUs
KaKI0U BEJINYNHEI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX IUAarpaMM
4 Harnsannas reomerpus
Harnsanueie npencraBienus o ¢urypax Ha IUIOCKOCTH: TOUKa, MpsAMas, OTPE30K, Jyd,

4.1 yTOJI, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTh, Kpyr. Yrou. [IpsMoi, ocTpblid, Tynmoil u
Pa3BEepHYTHIN YTIIbI

4.2 JliviHa oTpe3ka, METpUYECKUE €IWHULBl JUIMHBL. J[nWHa J0OMaHOW, mepuMerp

' MHOTOYTOJIbHUKA. MI3MepeHre 1 MOCTPOCHHE YIJIOB ¢ TOMOIIbIO TPAHCHIOPTHPA
43 Harnsagueie mpexacraBineHuss o  ¢urypax Ha  IUIOCKOCTH:  MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaAPaT, TPEYrOJIbHUK; O paBEHCTBE (QUTYD
N3o0paxkenue ¢uryp, B ToM yucie Ha kietyaToi Oymare. [Toctpoenue koHpurypamuit
4.4 U3 yacteil TpsAMOM, OKPYKHOCTM Ha HEJIMHOBAaHHOM M KieT4aToi Oymare.

Hcnonp3oBaHue CBOMCTB CTOPOH " YTJIOB IIPAMOYTOJIbHUKA, KBaJApaTa




4.5

[lnomane npsiMOYroibHUKA U MHOTOYTOJIBHUKOB, COCTaBJIECHHBIX U3 MPSMOYTOJIbHUKOB,
B TOM umciie (uryp, m300paXeHHBIX HA KieT4aToi Oymare. ENWHUIBI W3MEpeHHS
IIJI0IIA U

4.6

Harnsanele mpencraBieHHss O IPOCTPAHCTBEHHBIX — (UTypax: MPSMOYTOJIbHBINA
napajuiesienumnea, Kyd, MHOrorpaHHuKu. M300paxeHne mpoCTEHIIMX MHOTOTPaHHUKOB.
Pa3Beptku kyOa u mapaymenenumnena. Co3nanue Mojelieid MHOTOTPAaHHHUKOB (K3 Oymarw,
IIPOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTE€pHaIOB)

4.7

O06beM IpsMOYroJIbHOTO Napajuienenunena, kyoa. Enununel nsmepenus oobema

IIpoBepsiemble TPeOOBAHUS K pPe3yIbTATaM OCBOEHHS OCHOBHOM
o0pa3oBaTte/ibHOII nporpamMmmsl (6 Kj1acc)

Kon

MIPOBEPSEMOTO
pe3ynbrarta

[IpoBepsiembie npeameTHble pe3yabTaTsl ocBoenus OOIT OO0

Yucna v BEIYUCIIEHUAS

11

3HaThb M TMOHUMAaTh TEPMUHBI, CBSI3aHHBIE C DPA3IMYHBIMU BHUJAMH 4YHUCET U
crocobaMH UX 3alHCH, NEPEeXOaUTh (E€CIH 3TO BO3MOXKHO) OT OAHON (OPMBI
3aIlMCH YMCIIa K IPYromn

1.2

CpaBHUBaTh M YINOPSAOYMBATH LEJIble YMCIA, OOBIKHOBEHHbIE U JECATUYHBIC
Ipo0Ou, cpaBHUBATH YKCIa OJHOTO U Pa3HBIX 3HAKOB

1.3

BoInonHATh, coyeTast ycTHbIE M MUCbMEHHbIE TPUEMBbI, apu(MeTHYeCKIe

,Z[eﬁCTBI/Iﬂ C HaTypaJbHBIMHU U LCJIBIMU YK CJIaMU, OOBIKHOBEHHBIMH U JACCATUYHBIMHU
,Z[pO6$IMI/I, IMOJIOKHUTECIBHBIMHA 1 OTPHULATCIIbHBIMHA YK CJIaMU

1.4

BbruncnsaTe 3Ha4eHHs] YUCIIOBBIX BBIPAKCHUMU, BBIMOIHATH MPUKUAKY U OLIEHKY
pe3ynbTaTa BEIYUCICHHH, BEIOIHATH MpeoOpa30oBaHus YHCIOBBIX BHIPAXKEHUN Ha
OCHOBE CBOMCTB apu(METUUECKUX ACUCTBUI

1.5

OKI)YFJ'ISITL OCJabIC YHCJIa U JCCATUYHBIC I[pO6I/I, HaXOJHUTb HpI/I6J'II/I)KeHI/IH YHCCII

1.6

COOTHOCHTE TOYKY Ha KOOpI[PIH@.THOﬁ HpHMOﬁ C COOTBCTCTBYIOIIUM el YHCJIOM H
I/1306pa)KaTI> YHcjla TOYKaMH Ha KOOpHHHaTHOﬁ HpHMOﬁ, HaxoJuThb MOIYJIb YHCJIa

1.7

COOTHOCHTE TOYKY B HpHMOYFOHBHOﬁ CUCTCMC KOOPAWHAT C KOOpAHMHATaAMHU 9TOH
TOYKHU

1.8

OprrJ'IHTL OCJIbIC YUCiia U NCCATUYHBIC ,Z[pO6I/I, HaxXO0JWUTb HpI/I6J'II/I)KCHI/I}I YHUCCII

YucaoBele U 6y1(BeHHBIe BBIPAKCHUA




[lonnMaTh U ymoTpeONATh TEPMHHBI, CBS3aHHBIC C 3aIMCHIO CTETEHU YHCIA,

2.1 HaXOJHUTh KBaJpaT W Ky0 YHWCIA, BBIUUCISATH 3HAYCHHS YMCIOBBIX BBIPAXKCHUM,
COJIepXKAIUX CTETIEHN
99 [Tonp30BaThcsl MpU3HAKAME ACITUMOCTH, PACKJIAIbIBAaTh HATypalIbHBIC UYHCIIA HA|
' MPOCTHIE MHOKUTEIN
2.3 [Tonmp30oBaThes MacmTaboM, COCTABIISAT MPOTIOPLUH U OTHOLICHHUS
Hcnonb30Bath OYKBBI Ui 0003HAYEHUS YMCENT MPHU 3aIUCH MATEMaTHYCCKUX
24 BBIPDOKEHUH, COCTABJIATh OYKBEHHBIC BBIPOKEHUS © (HOPMYJIbI, HAXOIWThH
3HAuCHUs! OYKBEHHBIX BBIPKECHUHN
2.5 HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienne TeKCTOBBIX 3a0a4
3.1 Pemrate MHOTOIIIAarOBBIE TEKCTOBBIC 33/1a4U apUPMETHIECKUM CIIOCOOOM
3. Pemate 3ama4m, CBS3aHHBIC C OTHOIICHHWEM, IMPOIOPIHMOHAIBHOCTHIO BEIIMYHH,
' MPOIIEHTAMHU, PEeIiaTh TPH OCHOBHEIE 3a/1a4H HA JIPOOH U MTPOICHTHI
Pemats 3a1aum, coaepkaniiue 3aBUCHMOCTH, CBSI3BIBAIOIINE BEITUIHHBI: CKOPOCTH,
3.3 BpeMsI, pACCTOSIHHE, IICHY, KOJTUYECTBO, CTOMMOCTh, IPOU3BOIUTEIIBHOCTD, BPEMS,
' 00beM pPabOThI, HMCHOJB3YS apu(PMETHUYECKUE IEHCTBHS, OICHKY, HPHUKUIKY;
M0JIb30BaThCS EAMHUIIAMH U3MEPEHUSI COOTBETCTBYIOIINX BETUYUH
3.4 CocraBiaTh OyKBEHHBIC BHIPAKECHHS 10 YCIOBHIO 33/1a4H
W3Bnexkarp wHQpOpMaINMiO, TPEACTABICHHYI0O B TaOlWIAX, HAa JIMHEHHOM,
3.5 CTOJIOYATOW WJIM KPYroBOM JuarpaMMax, WHTEPIPETUPOBATH IPEACTABJICHHBIC
JaHHbIE, UCIOJIb30BaTh JaHHBIEC IIPU PELICHUH 3a7a4
36 [IpencraBnsaTe nHGOPMAITHIO C TOMOIIBIO TAOJIUIL, TUMHEHHOM U CTOI0YATOM
' JrarpaMm
4 Harnsannas reomerpus
[IpuBoauTE mpUMEpBl OOBEKTOB OKPYXKAIOIIET0 MHUPA, HUMEIIUX (popmy
4.1 M3YYEHHBIX F€OMETPUYECKUX IJIOCKMX W MPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYD
N300paxkaTh ¢ TOMOIIBIO IIUPKYIISA, TUHEHKH, TPAaHCIOPTUPA HA HEJTMHOBAHHOM U
4.2 KjIeTyaToil Oymare H3ydeHHble IUIOCKHE TeoMeTpudeckue (Qurypsl u
KOH(pUTyparuu, CHMMeTpUUYHbIE (PUTYPBI
[Tonb30BaThcsi TEOMETPUYECKUMH TMOHSATHSIMHU: PAaBEHCTBO (GUTYpP, CUMMETpPHS,
4.3 HCIO0JIb30BAaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh CHMMETPUH, LIEHTP

CUMMCTPpUN




4.4

Haxonuths BenWYMHBI YIJI0B U3MEPEHUEM C IOMOLIBIO TPAHCIOPTHUPA, CTPOUTH
YIJIbl 33JJaHHOM BEJIWYMHBI, [T0JIb30BaThCS IIPU PELICHUU 33]1a4 I'PalyCHOU MEpO
YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIN, IPSIMOM, PA3BEPHYTHIN U TYIIOU YIJIb

4.5

Broruncnars AJINHY JIOMaHOfI, NepuMETP MHOTI'OYIrOJIbHHUKA, II0JIb30BATHCA
CAMHUIaMU HU3MCPCHHA IUJIMHBI, BbIpAXAaTb OAHU CAWHHILBLI H3MCPCHUS IJINMHBI
4yepes apyrue

4.6

Haxomutb, mcnons3ys 4epTeKHbIE WHCTPYMEHTBI, PACCTOSIHUA: MEXAY IBYMS
TOYKaMH, OT TOYKH JI0 NIPSIMOM, JJIMHY ITyTH Ha KBaJPAaTHOM CETKE

4.7

Boraucnars miomans Guryp, CocTaBIeHHBIX H3 TPSIMOYTOJIbHUKOB, UCTIOIB30BATh
pazbueHre Ha NPSIMOYrOJIbLHUKH, Ha paBHble QUIYpbl, JOCTpauBaHHUE JIO
MIPSIMOYT'OJIBHUKA, TOJIb30BAThCSI OCHOBHBIMU €IMHUIIAMHA U3MEPEHUs IUIOLIA/IH,
BBIpAXKaTh OJTHN €UHUIBI U3MEPEHUS IUIOLAAN Yepe3 ApYyrue

4.8

PacrioznaBath Ha MoOJeNsIX U M300pPaKEHUAX NUPAMMIY, KOHYC, LWJIMHID,
UCIOJIb30BATh TEPMUHOJIOTUIO: BEPIIMHA, peOpO, TPaHb, OCHOBAHUE, pa3BEPTKa

4.9

N3obpaxaTs Ha KIeT4aTON OyMare mpsMOYTOJIbHBIN TTapauIeIeTUIe]T

4.10

Boruncnsate 00beM NIpSIMOYrOJILHOTO MapajuieNenumnena, KyOa, I0JIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs: o0bema
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PemraTe HecnoxxubIe 3aaa4i Ha HaXOXJICHUC I'COMECTPHUICCKUX BEJIMYUH B
IMPAKTUYCCKUX CUTYyalUsIX

IIpoBepsiemble 3JIeMeHTHI coiep:kaHud (6 Kiacc)

Kon

[IpoBepsieMblii 3IEMEHT COEpPKAHUS

Harypainbnble uncna

1.1

ApI/I(bMeTI/ILIeCKI/Ie HeﬁCTBHH C MHOI'O3HAYHBIMH HATypaJIbHbBIMU YHCJIAMHU. YucnosBeie
BBIPpAKCHUS, ITIOPATOK HCI;'ICTBHI;'I, HCIOJIL30BaHue CKOOOK. Vcroap30BaHue IIpu

BBIYHUCIICHUAX IIEPEMECTUTCIIBHOI'O U COUCTATCIIBHOT'O CBOMCTB CJIOKEHUS U YMHOXCHMU,
PacnpeacauTCIbHOIO CBOMCTBA YMHOKCHU

1.2

OprrJ'IeHI/Ie HaTypaJbHbIX YUCCII

1.3

Jlenutenu W KpaTHBIC YKCIIa, HAWOOJBIIUN OOIIMIA JENWTENIb W HauMEHBIIee oOIIee
KpaTHoe. JlemuMOCTh CyMMBI U TIPOU3BEICHUS

1.4

JleneHue ¢ 0CTaTKOM

Hpodu

2.1

OObIKHOBEHHAas! JIpoOb, OCHOBHOE CBOMCTBO JIpoOu, cokpalieHue podei. CpaBHeHHE U
yIopsI0uuBaHue ApoOeit




Pemenne 3aga4y Ha HaX0XKICHHUE YaCTH OT LIEJIOTO U LIEJI0T0 MO €0 YaCcTH. I[p06Hoe YHCIIO

2.2
KaK pe3ysbTar JeJIeHUs
23 [IpencraBnenue necAITUYHON IpoOM B BUIEC OOBIKHOBEHHOW IpoOM M BO3MOKHOCTH
' MpeacTaBiIeHUs 0OBIKHOBEHHOH JIpOOH B BUJE JECATUUHOM
24 Hecsituunple ApoOKM M METpUYECKas cucTeMa Mep. ApUPMETHYECKHUe [EHCTBUS U
' YHCIIOBBIE BBIPAKECHUS C OOBIKHOBEHHBIMU M IECATUYHBIMH APOOSIMHU
25 OtHowenue. Jlenenue B JaHHOM OTHouIeHMHM. Macmitad, nponopuus. Ilpumenenue
' MPONOPIHIA IPU PEHICHUH 32,144
[TonsiTie nmpoueHTa. Boruncienue npouenTa OT BEIMYMHBI M BEIMYUHBI 110 €€ MPOLIEHTY.
2.6 BblpakxeHne mnpoLEHTOB JECATUYHBIMH JpoOsMu. PemieHue 3amad Ha MPOLIEHTHI
BrIpaskeHue OTHOIIEHUS BEJIMYMH B IPOLIEHTAX
3 [TonoxurenpHble U OTPUIATENBHBIEC YHCIIA
[lonoxurenpHple U oTpuLaTeNbHble 4yucna. llenple umena. Moaynes  yucna,
3.1 reoMeTpHuUIecKasi HHTEepIIpeTaIus Moy s uncia. M3o0paxxeHne uncen Ha KOOPAUHATHOM
npssMoi. Yucnossle nmpomexxyTku. CpaBHEHUE YHCEN
3.2 Apudmernueckue AEUCTBUS C MOJOKUTEIbHBIMU U OTPUIATEIBHBIMU YHCIIAMU
33 [IpsimoyromnpHas cucreMa KOOpAMHAT Ha MIIOCKOCTU. KOOpAMHATHI TOUKH Ha MIOCKOCTH,
' abcuucca u opauHata. [loctpoeHne Touek U GUryp Ha KOOpIAMHATHOM MIIOCKOCTH
4 bykBeHHBIE BbIpaKEHUS
[IpuMeHnenne OyKB /TSI 3aIMMCH MaTEMaTUUECKUX BBIpAKEHUH U mpeyiokeHnii. CBOMCcTBa
4.1 apupMeTHuecKkux JeicTBUNA. DbyKkBeHHbIE BBIP@KEHUS M YHCIOBBIE IIOJCTAHOBKH.
bykBeHHBIE paBEHCTBA, HAXOKIEHUE HEU3BECTHOTO KOMIIOHEHTA
49 ®opmyibl, GopMyibl NEpUMETpa W IUIOAAM NPSAMOYrOJIbHUKA, KBajapara, o0bema
' napajJiesienunesa u Kkyoa
5 Pemienne TekcToBbIX 3a1a4
5.1 Perrenne TEKCTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
5.2  [PemeHue noruyeckux 3ajay. Pemenue 3aga4y nepeGopoM Bcex BO3MOKHBIX BAPHAHTOB
Pemienne 3ajnad, cojepKallluX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYHMHBL: CKOPOCTD,
53  [BPEMs, PaCCTOSHHE, LleHa, KOJIMYECTBO, CTOMMOCTb, IPON3BOIUTENLHOCTE, BPeMs, o0beM
' pa®oThl. EAMHUIBI M3MEpEeHHUs: Macchl, CTOUMOCTH, PacCTOSIHUSA, BPEMEHH, CKOPOCTH.
CBs13p MEXly €IMHULIAMHU U3MEPEHNS KaKIOW BETMUNHBI
54 Pemenue 3amad, CBA3aHHBIX C OTHOLIEHWEM, NPONOPLUUOHAIBHOCTBIO BEJIMYUH,

MPOLCHTaMU; PCIICHNEC OCHOBHBIX 3a/1a4 Ha Z[pO6I/I " IPOUCHTBI




O1eHKa 1 IPUKUKA, OKpyTieHue pe3yibrara. CocraBieHne OyKBEHHBIX BBIPAKECHUHN O

9.5
[YCIIOBHUIO 3a/1a4H.
56 [IpencraBneHre MaHHBIX C MOMOINBIO TaObmui u guarpamM. CronOuaTble AMArpamMMBbl.
' UTteHne KpyroBbIX AUarpaMm
6 Harnsanas reomerpus
6.1 Touka, mpsmMas, OTpe30K, Jyd, Yroj, JOMaHas, MHOTIOYTOJIbHHUK, YE€TbIPEXYrOJIbHUK,
' TPEYrOJIbHUK, OKPY’KHOCTb, KPYT
6.2 B3aumHOe pacnosio)keHHe JBYX MPSMBIX Ha IJIOCKOCTH, IapajulelibHbIE MpSIMBbIE,
' MEepIeHIUKYIpHbIE MIPSIMbIE
6.3 M3mepeHue pacCTOSHUNA: MEKLy IBYMS TOUKaMHU, OT TOUYKHU J0 IPSMOM, JUIMHA MapLIpyTa
' Ha KBAIPaTHOM CETKe
6.4  [3MepeHue ¥ MOCTPOEHHE YIIIOB C MOMOIIIBIO TPAHCTIOPTHPA
6.5 Bunabl TpeyroiabHUKOB: OCTpPOYTOJIbHBIM, MPSIMOYTOJIBHBIM, TYHOYTOJIBHBI,
' [PaBHOOCIPECHHBIN, PABHOCTOPOHHUI
6.6 UetbipexyroabHuk. [IpsgaMoyronbHUK, KBaApaT: UCIIOIb30BAaHUE CBOWCTB CTOPOH, YIJIOB,
' raro”aigei
6.7 MN3o0paxenne reoMeTpuueckux (Uryp Ha HEJIMHOBAHHOW Oymare ¢ HMCIOJIb30BaHUEM
' LUPKYJISl, IMHEWKH, YTOJIbHHUKA, TpaHcropTupa. [loctpoenus Ha kieryaToit Oymare
6.8 [TepuMeTp MHOTOYTOJTBHUKA
6.9 [TonsiTie muomaan GpuUrypsl, eAMHULIBI U3MepeHus riomaau. [Tpudnmkennoe
' M3MepeHue Iomaay Guryp, B TOM 4rciie Ha KBaJpaTHOM ceTke
6.10 [[IpubmmkeHHOE U3MEPEHHE TMHBI OKPY)KHOCTH, TUIOIIAAN Kpyra
6.11 |CummeTpus: HeHTpajdbHAas, oceBas U 3epkayibHas. [locTpoeHne cuMMeTpUYHbBIX QUryp
Harnsgaele mpencTaBieHHs O IMPOCTPAHCTBEHHBIX (UTypax: mHapajuieienuneln, Kyo,
6.1p [MPU3Ma, MMPaMHZ, KOHYC, LWIHHAP, Wap U cdepa. M3o0pakeHrne mpoCTpaHCTBEHHBIX
' ¢duryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, IWIMHpPA U KoHyca. Co3aaHue Moienei
MPOCTPAHCTBEHHBIX (pUTyp (U3 OyMaru, MpoBOJIOKH, IJIACTUIIUHA U IPYTUX
MaTepHuasoB)
[onstHe oObema, emxuHuupr U3MEpeHHS  o0bema. OObeM  HpPSMOYrOJNBHOTO
6.13 ’

napasienenumnena, kyoa

Z[J'ISI MMpOBCACHUA OCHOBHOI'O IOCYAAapCTBCHHOI'O 3K3aMC€HA 110 MATCMATHKE (z[anee - OI'D mo

MaTeMaTUKe) UCHOJb3yeTcs MepedeHb (Koau(puKaTop) MpoBepseMbIX TpeOOBaHUHM K pe3ynbTaTaMm

ocBoeHuss OOIT OOO u 271eMEHTOB COJIEP/KAHUS.

IIpoBepsiembie Ha OI'D mo MmaTemaTuke TPeOOBAHUS
K pesyabTtatam ocsoenusi OOII OO0




Kon
IPOBEPSIEMOTO
TpeOoBaHUS

[IpoBepsiembie TpeOOBaHUS K MpeAMETHBIM pe3ynbTrataM ocBoeHuss OOIT OO0 na
ocHose ®I'OC

1

YMeHue onepupoBarh NOHATHUAMU: MHOKECTBO, IIOJAMHOXKECTBO, OIlEpaluy Haj
MHO>KECTBAMHU; YMEHHE OIIEPUPOBATH MOHATUAMU: Tpad, CBA3HBINA rpad, AepeBo,
LUK, IPUMEHATh X IPU PEHICHWU 3a]ad; YMEHHUE HCIIOJIb30BaTh rpaduieckoe
IIPEACTABICHUE MHOKECTB Ul ONMCAHUS PEAIBHBIX IIPOLECCOB U SIBICHUM, NpU
pELIeHNH 3a]1a4d U3 JIPYTUX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh MOHATHUAMU:  ONPENEICHHE, aKCMOMa, Teopema,
JIOKA3aTeNIbCTBO; YMEHUE pAaClO3HABaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI M OTPHUIIAHUS
BBICKA3bIBAHUM

YMeHue onepupoBaTh MOHATHSMU: HATYPAJIbHOE UYUCIIO, MPOCTOE M COCTABHOE
YUCJIO, JCIUMOCTh HATypaJdbHBIX YHCEN, MPU3HAKH JETUMOCTH, IIEJIO€ YHUCIIO,
MOy b YHCJIa, OOBIKHOBEHHAsI IPOOh W JACCATHUYHAS APOOb, CTAHIAPTHBIN BUJT
YUClia, PAIMOHAIBHOE YHCIO, HWPPANMOHAIBHOE YHCTIO0, apu(METHUECKHI
KBaJ[PaTHBI KOpPEHb, YMEHUE BBIOJTHATh JICHCTBUSA C YWCIAMHU, CPAaBHUBATH H
YIOPSIIOYMBATh YWCA, NPEICTaBIATh YWCIAa Ha KOOPAWHATHOW TMPSMOiA,
OKPYIJISITh YHCIIAa; YMEHHUE JENIaTh MPUKHUIKY U OIEHKY pe3yJabTaTa BIYUCICHUI

YMeHHne omnepupoBaTh TMOHSATHSAMH: CTENEHb C  IIENBIM  IOKa3aTeleM,
apuMETUYECKU KBaJpaTHBIA KOPEHb, MHOTOWIEH, anredpandeckas IpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEIEHU OOJIbIINE CIHHUIIBI;
YMEHHUE BBITIOJNHATH pacyeTbl 1o QopMynam, mpeoOpa3oBaHUsI —IICIBIX,
JIpOOHOPAIIMOHAFHBIX BBIPAKCHUH W BBIPAKEHHH C KOPHSAMH, DPa3JIOKEHHE
MHOTOYICHA Ha MHOKUTEIIM, B TOM YHCIIE C HCIOIb30BaHHEM (OPMYIT Pa3HOCTH
KBaJ[PaTOB M KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHnue onepupoBaTh MOHATHSMU: YHUCIOBOE PABEHCTBO, YPaBHEHUE C OJHOM
MEpEeMEHHOM, YHMCJIOBOE€ HEPABEHCTBO, HEPABEHCTBO C TNEPEMEHHOW; YyMEHHE
peniaTh JMHEHHBIC U KBaJpaTHBIC YPaBHEHHS, IPOOHO-pallMOHAIBHBIC YPaBHEHUS
C OJHOM MEepEeMEHHOW, CHUCTEMbl [JBYX JIMHEWHBIX YpPAaBHEHWH, JIMHEIHbIE
HEPaBEHCTBA U MX CHCTEMbI, KBaJIpaTHbIC U JIPOOHO-paIlMOHAILHBIE HEPABEHCTBA
C OJHOM NEPEMEHHOM, B TOM YUCJE IPU PEIICHUH 3a/1a4 U3 APYTUX MIPEIMETOB U
MPAaKTUYECKUX 3aJa4y; YMEHUE MHCIOJb30BaTh KOOPAMHATHYIO MPIMYIO U
KOOPJIUHATHYIO IIOCKOCTh 11 H300pakeHuUs pelIeHU ypaBHEHH, HEPaBEHCTB U
CHCTEM




YMeHue onepupoBaTh MOHATUSAME: (QyHKUIUA, rpaduKk GyHKIUHU, HYIH (YHKINH,
MPOMEKYTKA  3HAKOMOCTOSIHCTBA, IPOMEXKYTKH  BO3pacTaHusi, yObIBaHWA,
HauOoJiblllee M HaWMEHbIIee 3HaueHUs (YHKUWU; YMEHHE OIEepPHpOBAThH
MOHATHSIMH: TPsMasi POTIOPIIMOHATBHOCTD, JIMHEHHAs (QYHKLUS, KBaJApaTUIHASL
¢bynkuus, oOpaTHas MNPONOPIHOHAIBHOCTh, Mapaboia, runepOoyia; yMEHHE
cTpouTh TpaduKu (QYHKIUH, HCIOIB30BaTh IPa(UKU Ui OTPEIEICHUSI CBOWCTB
MIPOIIECCOB M 3aBUCHUMOCTEH, JIJIsl pEIICHUS 33/1a4 U3 IPYTUX YIeOHBIX MTPEIMETOB
U pealbHON >KM3HM;, YMEHHE BBIpOXaTh (OPMYIaMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMH

YMeHne omnepupoBaTh MOHATHUSAMH: MOCIEIOBATEIBHOCTh, apupMeTHdecKas |
reoMeTpuyIecKas IIPOrpecCuu; yYMEHHE HCII0JIb30BATh CBOICTBa
MIOCJIE0BATENBbHOCTEN, (OPMYIIBI CyMMBI U OOILIETO WiEHA MPU PEeLICHUH 3a/1a4, B
TOM YHCJI€ 3a]1a4 U3 IPYTHX Y4EOHBIX IPEIMETOB U peabHON KU3HU

YMeHue pemiars 3ajaun pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLIEHTHI, A0JIH U YacTH,
JBUKEHHE, padOTYy, LIEHy TOBapOB U CTOMMOCTh MOKYIOK U YCIIYT, HaJOTH, 3a/1a4H
n3 o0nacTh ympaBieHUS JMYHBIMH U CeMEHHBIMU (HUHAHCAMHU); YMEHHE
COCTaBJIATh BBIPAXKEHUS, YPAaBHEHMS, HEPABEHCTBA W CHCTEMBI II0 YCIOBHIO
3aJaud, HUCCIIENO0BATh TOJIyYEHHOE PEIIEHHWE U OLEHMBATh IPaBIONOJ00HOCTh
MTOJTy4EHHBIX PE3YJIbTATOB

YMeHune omnepupoBaTh MOHATUSIMHU: (UTypa, TOYKA, OTPE30K, MpsMas, JIyd,
JloMaHasl, Yroj, MHOTOYIOJbHUK, TPEYTOJbHUK, paBHOOEAPEHHBIM U
PaBHOCTOPOHHUN TPEYTOJIbHUKH, MPSIMOYIOJIbHBIM TpPEyroJbHUK, MeAnaHa,
OuccekTpuca M BBICOTAa TPEYTrOJbHUKA, YETHIPEXYTOJbHUK, Mapajuiesorpamm,
poMO, TPSAMOYroOJIbHUK, KBaJapar, TPamelus; OKPYKHOCTb, KpYT, KacaTelbHas;
3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU (UTYpaMU; YMEHUE peuiaTh 3a/Jayd, B TOM
YHClie U3 MOBCETHEBHOM >KM3HHM, Ha HAXOXXJICHHE T€OMETPUUYECKHX BEIUYHH C
MIPUMEHEHUEM U3Y4YEHHBIX CBOMCTB QUryp U (aKToB

10

YMeHnue onepupoBaTh NOHATUSAMU: PaBEHCTBO (PUTYpP, PAaBEHCTBO TPEYTrOJIbHHUKOB;
NapajulebHOCTh M TMEPHEHAUKYISIPHOCTh MPSAMBIX, YroJl MEXAy MPSMbIMU,
NEpHeHIuKYNAp, HaKIOHHAs, Mpoekuus, noxodue ¢uryp, mnoao0HbIe
TPEYrOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U TPAMOI; yMeHHe
pacrno3HaBaTh PaBEHCTBO, CUMMETPHIO M MoA0OHe (uryp, mapamieiabHOCTh U
MEePIEeHIUKYIIIPHOCTD MPSAMBIX B OKPYKaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHITHSIMH: JJIMHA, PACCTOSHUE, yroll (BEeIMYMHA YIJia,
CUHYC M KOCHHYC yIJla TPEYrojbHUKa), IUIOLIa/Ib; YMEHUE OICHUBATh pa3Mephl
MpPeIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MPUMEHATH (OpMYJIbl
IepUMeTpa U IUIOLIAAM MHOIOYI'OJIbHUKOB, JJIMHBI OKPYKHOCTH W IUIOLIAIH
Kpyra, oObeMa MPSAMOYTOJbHOTO MapaljieNienuneaa; yYMEHUE MNPUMEHSThH
MPU3HAKU PABEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHHUKA,
teopemy [ludaropa, TpuroHomMeTpudeckrie COOTHOIICHHUS /I BEHIYMCIICHUS JUTHH,
pacCTOSIHUM, TIIOIIAACH




12

YMmenue u300paxarb IUIOCKHE (UTYPBl U UX KOMOWHAIUH, TPOCTPAHCTBEHHBIE
(UTypBI OT PYKH, C IOMOIIBIO YEPTEIKHBIX HHCTPYMEHTOB H 3JICKTPOHHBIX CPEZICTB
110 TEKCTOBOMY MJIM CHMBOJIBHOMY OITMCAHUIO

13

YMeHue onepupoBarb IOHATHAMH: IIPSIMOYTOJbHas CHCTEMa KOOPAMHAT;
KOOpAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA HA YHCIIO,
CKALIPHOE IIPOM3BEACHUE BEKTOPOB; YMEHHE MCIOJb30BaTh BEKTOPBI U
KOOPAMHATHI JUI NPEACTABICHUSA JAaHHBIX M PEIICHHs 3a1a4, B TOM YHUCIE U3
JIPYruX y4eOHBIX MPEIMETOB U PEATbHON KU3HH

14

YMeHne onepupoBaTh MOHSATHSAMH: CTOJIOMKOBBIE M KPYrOBBIC JUArpaMMBI,
TaOMUIBI, cpenHee apudmernyeckoe, MeIuaHa, HauOoJblllee U HaUMEHbLIEe
3HAYeHUs, pa3Max YHUCIOBOrO HabOpa; yMEHHUE U3BJIEKAaTh, HHTEPIPETUPOBATH U
peoOpa3oBbIBaTh MHPOPMALINIO, IPEJCTABIEHHYIO B TA0IMIIAX U HA IUarpaMMax,
OTpaXarollyl0 CBOWCTBA U XapaKTEPUCTHKU PEAJIbHBIX MPOILIECCOB U SIBICHUIA;
YMEHHE pacro3HaBaTh U3MEHUYMBbBIE BEJIMUMHBI B OKPYKAIOILIEM MUPE

15

YMeHnue onepupoBaTh MOHATUSAMU: CITy4alHBIM OTBIT (CIy4ailHbIA SKCIIEPUMEHT),
3JIeMEHTapHOEe cOObITHE (3JIEMEHTAPHBII MCXO0/T) CIy4allHOTO OIbITa, CaydailHOe
coObITHE, BEPOATHOCTH COOBITHS; YMEHHE HaXOJUTh BEPOSTHOCTH CIIy4alHBIX
COOBITHI B OMbBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE
pemaTh 3a7aud METOAOM OpPraHM30BaHHOIO Iepedopa M € HCIOJIb30BaHHEM
IIpaBUJIa YMHOXKEHHsI; YMEHHME OLIEHMBATh BEPOSITHOCTU PEATbHBIX COOBITHH U
SIBJICHUH, TIOHUMATh POJIb MPAKTHUECKHU JJOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHIH
B OKpPYXalOIleM MHpPE U B JKM3HHU; 3HAKOMCTBO C IOHSATHEM HE3aBHCHMBIX
COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCENT M €ro POJIbI0 B MAacCOBBIX
SBJICHUAX

16

YMeHne BbIOMpaTh MOIXOJSANIANA W3YUYEHHBIH METOJ JUIsl peIIeHUs 3aIadH,
MPUBOJUTH MPUMEPhl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC U JKU3HH,
pacro3HaBaTh MPOSBICHHWE 3aKOHOB MaTEMaTHKH B HCKYCCTBE, OIHMCHIBATh
OT/ICJIbHBIC BBIAIONTNECS PE3Y/IbTAThI, IOJYUCHHBIE B X0JI€ Pa3BUTHS MAaTEMaTHKH
KaK HayKd, MPUBOJUTH MPUMEPhl MAaTEMAaTHYECKUX OTKPBITUH W HUX aBTOPOB B
OTEYECTBEHHOM M BCEMUPHON UCTOPUH

IlepeyeHnb 3JIeMEeHTOB coJep:KaHusl, MpoBepsieMbix HAa OI'D o
MaTeMaTHKe

Kon

[IpoBepsieMblii 37IEMEHT coep:KaHus

Yucna v BEIYUCICHUS

1.1

HaTypaJ'ILHLIC n OCJIbIC YKClia. HpI/I3HaKI/I JACITUMOCTH ICIIBIX YHUCCI

1.2

OOBIKHOBEHHEBIE U JACCATUYHBIC I[pO6I/I, IMPOLCHTHI, OCCKOHCYHBIC MepuoaANICCKUC I[p06I/I




1.3

PaHI/IOHaJIBHBIC qucia. ApI/I(i)MeTI/I‘-IGCKI/Ie orcpanuu ¢ pallMOHAJIbHBIMHA YU CJIaMU

14

JeiicTBuTensHbIe yncia. ApupMeTHIECKIE ONePaIiH C ACHCTBUTEILHBIMU YHCIAMU

1.5

BBIUMCIIEHUN

[TpuGnmxeHHbIe BEIYMCIICHUS, TPaBHUIIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA pe3yJbTara

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «<MATEMATHKA»

5 KIIACC
KosmmuecTBo 9acoB, OTBOAMMBIX Ha ONEeKTPOHHBIE
No OCBOCHHE KaXKJI01 TEMBI (i ppoBEIE)
) Conep:xaHue
n/m P Kontponsnsie | [IpakTnueckue 00pasoBaTeNbHbIC
Bcero pecypchl
paboTsl paboThI
Harypanbusie
yucna. [lefictBus ¢ brbmotexa LIOK
1 HATYPATHHBIME 43 1 https://m.edsoo.ru/7f41
YUCIIaMH 3lce
Harnsgnas bu6moreka [IOK
2 reometpus. Jluanu 12 2 https://m.edsoo.ru/7f41
Ha MJIOCKOCTH 3lce
bu6moreka [IOK
3 OObIKkHOBEHHbIE 48 1 https://m.edsoo.ru/7f41
Apobn 3ice
Harnsannas bu6mmoreka [IOK
4 reOMeTpHs. 10 1 https://m.edsoo.ru/7f41
MHOroyrojabHUKH 3lce
bu6mmoreka [IOK
5 Hecsatuunbie Hpo6]/1 38 1 https://m.edsoo.ru/7f41
31ce
Harnannas
reomeTpus. Tena u Brbmmotexa LIOK
6 burype! B 9 1 https://m.edsoo.ru/7f41
MMPOCTPAHCTBE 3lce
bu6mmoreka [JOK
7 llosropenne u 10 1 https://m.edsoo.ru/7f41

00001enne

3lce
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OBIIEE KOJIMYECTBO

YACOB I1O 170 4 4
I[TPOI'PAMME
6 KJIACC
Konu4yecTBo 4acoB, OTBOAMMBIX HA | DJICKTPOHHBIC
No OCBOEHHE KAKI0il TEMBI (upoBEIE)
) C
/i onepaAanie A Kontposbhbie | Ipaktuueckue | OOPa3oBaTeIbHbIC
cero paboTsl paboTsl pecyperl
bu6moreka [IOK
1 Harypaibhble 30 1 https://m.edsoo.ru/7f41
quciia 4736
2 Harnsnnas 7 bu6moreka [IOK
reOMETpHSI. https://m.edsoo.ru/7f41
[psimbie HA 4736
TJIOCKOCTH
bu6moreka [IOK
3 Jlpo6u 32 1 1 https://m.edsoo.ru/7f41
4736
Harnsanuas bu6moreka [IOK
4 rCOMETPHSL. 6 1 https://m.edsoo.ru/7f41
Cummetpust 4736
bu6moreka [IOK
5 Bripaxenus ¢ 6 https://m.edsoo.ru/7f41
OyKBaMHu 4736
Harnsannas
reoMeTpH. bu6mmoreka [IOK
6 Duryps! Ha 14 1 1 https://m.edsoo.ru/7f41
IJIOCKOCTH 4736
IlonoxxurenpHbIC U bubmuoreka [JOK
7 OTpHIATEIIbHBIC 40 1 https://m.edsoo.ru/7f41
qyucia 4736
bubmuoreka [JOK
8 Ilpencrapnerme 6 1 https://m.edsoo.ru/7f41
JTAHHBIX

4736
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Harnsamnas
reOMeTpHS. bubmuoreka [IOK

9 DuryphI B 9 https://m.edsoo.ru/7f41
MIPOCTPAHCTBE 4736
[loBTOpEHME, bubnuorexa [JOK

10 00o0reHue, 20 https://m.edsoo.ru/7f41
CHUCTEeMaTH3aIHs 4736

OBUIEE KOJIMYECTBO

YACOB I10 170

[TPOTPAMME
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