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ITosicuuTebHAA 3aIHCKA

Pabouas mporpaMma 1o MareMaTHKe Ha YpOBEHb OCHOBHOTO 00IIeTo 00pa3oBaHus 1Jist
oOyuaromuxcst 5—6-x kiaccoB 'bOY mikona Ne 484 paspaboraHa B COOTBETCTBHH C
TpeOOBaHUSMU:

®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii
Denepauuny;

npuka3a Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepkeHuu GeaeparbHOro
roCylIapCTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOIO OOLIET0 00pa30BaHUMY;
npuka3a MunnpocsemeHus ot 18.05.2023 Ne 370 «O06 yTBepxkaeHUH (enepaibHOi
00pa3oBaTeIbHON IPOrPaMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUSY;

npuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [Topsiaka
OpTaHU3aIMH U OCYIIECTBICHHU 00pa30BaTeIbHON IEATEIEHOCTH IO OCHOBHBIM
o011eo0pa3oBaTebHBIM MPOrpaMMaM — 00Pa30BaTEIbHBIM MPOrpaMMaM Ha4alIbHOTO
00111ero, OCHOBHOTO OOIIIET0 U CPEAHETO OOIIEr0 00pa30BaHUsY;

CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOTMYECKHE TPEOOBAHUS K OpraHU3aLUsIM
BOCIUTAHUS U 00yUeHUs1, OTAbIXA U 03I0POBJICHHUS IETEH U MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJIEHUEM INIABHOTO caHUTapHOro Bpaya oT 28.09.2020 Ne 28;
CanlluH 1.2.3685-21 «'urnennueckre HOPMaTUBBI U TPEOOBAaHUS K 00ECIICUCHUIO
0e30macHOCTH U (M) OE3BPEAHOCTH IS YeTI0BeKa (PaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEPKACHHBIX IOCTAHOBJIEHUEM INIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne

2,
KOHLEMIIUU Pa3BUTUS MAaTEMaTHUECKOr0 00pa30BaHUs, YTBEPKIECHHON
pacnopsbkeHueM IIpaBurenscta ot 24.12.2013 Ne 2506-p;
y4eOHOTO IJIaHa OCHOBHOTO 001Iero 00pazoBaHus, yTBEpKIAEHHOro nprukazom ['bOY
mikona Ne 484 ot 01.09.2025 Ne 410-oy «YT1Bepxaenne OOIT mo @OOIIy;
benepanbHON paboyeil mporpaMMsl 0 yueOHOMY npeaMeTry «MaremaTtukay.

PaGouas mporpamma opreHTHPOBaHA Ha IeJIeBbIe IPUOPUTETHI, CPOPMYIUPOBAHHEIE B
dbenepanbHON paboyeil mporpaMMe BOCTIMTaHUS U B paboueii nporpamme Bocniutanus [ bOY
mrkosia Ne 484,

[TpropuTeTHEIMH LENIMU O0yUEHHSI MaTeMaTHKe B 5—6-X Kitaccax siBISIOTCS: [
poJIoJDKeHNe (POPMUPOBAHKS OCHOBHBIX MaTeMaTHYeCKUX MOHATHH (ducIo,
BEITMYMHA, TeOMeTpuuecKas Gurypa), 00ecrnednBaroIMnX MPEEMCTBEHHOCTh 1
NEePCHEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHus 00yUaroIIuXcs;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaronuxcs,
M03HABATEeNIbHONW aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUH, HHTepeca K U3y4EeHUIO
MaTeMaTuKy;

HO/IBE/ICHHE O0YUJaIOIMXCs HA JOCTYITHOM JJISt HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEeMaTHKH U OKPYXKAOIEr0 MUPA;

dopmupoBanue (yHKIIMOHATFHONW MaTeMaTHYECKOW TPAaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTeMaTH4YeCcKue OObEKThI B PEAJIbHBIX KU3HEHHBIX CUTYaIUsX,
MIPUMEHSTh OCBOCHHBIC YMEHHUS ISl PEIICHHsI TPAKTUKO-OPUEHTHPOBAHHBIX 33]1ad,
MHTEPIPETUPOBATH MOJyYCHHBIE PE3YJIbTaThl U OLIEHUBATh UX Ha COOTBETCTBUE
MIPAKTUYECKOM CUTYaLUH.

OCHOBHBIE JINHUM COJEPKAHUS Kypca MaTeMaTUKH B 5—6-X Kiiaccax — apuMeTHuecKas u
reOMETPUYECKast, KOTOPBIE Pa3BUBAIOTCS MMAPAIIIEIIBHO, KaXKAast B COOTBETCTBUU C



COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBHCHUMO OJHA OT JPYroi, a B TECHOM KOHTAaKTe U
B3auMozeiicTBuu. Takxke B Kypce MaTeMaTUKH ITPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU
ayreOpbl U ONMUCATEIbHON CTaTUCTUKU.

N3ydenue apudmernyeckoro Marepuaia HaUMHAETCS C CUCTEMaTH3alluu ¥ pa3BUTHS 3HAHUN
0 HaTypaJIbHBIX YMCIIaX, TOJYYEHHBIX Ha YPOBHE HaYaJIbHOTO 001ero oopasosanus. [Ipu
3TOM COBEPIICHCTBOBAHUE BHIYMCIUTEIBHON TEXHUKU U (OPMHUPOBAHIE HOBBIX
TEOPETUUECKUX 3HAHUN COYETAETCS C PA3BUTUEM BBIUYUCIUTEIBHON KYJIBTYPbI, B YACTHOCTHU C
o0y4eHHeM MPOCTEUIITNM MprUeMaM MPUKHUIKH U OLIEHKH Pe3y/IbTaTOB BHIYMCICHUH.
N3ydeHne HaTypaabHBIX YKCEN MIPOJODKAETCSA B 6-M Kilacce 3HAKOMCTBOM C HauaJbHbIMU
MOHATUSIMHU TEOPUHU JAECTUMOCTH.

Hauano nzydennsi OObIKHOBEHHBIX U JIECATHYHBIX IPpoOei OTHECEHO K 5-My KJ1accy. DTO
MIEPBBIN ATANl B OCBOCHUH JIPOOEii, KOT/Ia MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMU,
MOHATHSIMH TeMEI. [Ipu 3TOM paccMoTpeHrne 0OBIKHOBCHHBIX IPOOCH B IMOIIHOM 00BeMe
MPEIIECTBYET U3YUCHHIO IECATUYHBIX APOOEHi, 4TO 11e1ec000pa3HO C TOUKH 3PEHUS JIOTUKU
W3JIOKEHHS YUCIIOBOM JIMHUMU, KOT/Ia MPaBUJIa ACHCTBUMN C AECATUYHBIMH APOOSIMH MOXKHO
000CHOBATh Y€ U3BECTHBIMU AITOPUTMAMH BBITTOTHEHUS IEUCTBUN C OOBIKHOBEHHBIMU
Ipo0siMU. 3HAKOMCTBO C IECATUYHBIMU IPOOSMHU PACIIUPUT BOZMOXKHOCTH JIJIsI TOHUMAHUS
00yYaromuMHCS MPUKIIAJHOTO IPUMEHEHHS HOBOM 3aKCH MTPU U3YYCHUU APYTUX MPEAMETOB
Y TIPU MPAKTUYECKOM UCIONIb30BaHuU. K 6-My Kilaccy OTHECEH BTOPOIl 3Tal B U3yYEHUHU
IpoOeid, Tae MPOUCXOIUT COBEPILICHCTBOBAHNE HABBIKOB CPABHEHUS U MMPEOOPa30BaHUS
Ipo0eit, OCBOCHHE HOBBIX BHIYUCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYHCIICHHI, B TOM YHCIIE 3HaU€HUH BBIPAKEHUI, COAEpPKAIINUX U OOBIKHOBEHHBIE, 1
NECATUYHBIE IPOOU, YCTAHOBJICHHUE CBS3EH MEXKy HUMHU, PACCMOTPEHUE TPUEMOB PEILICHUS
3aJ1a4 Ha ipobu. B Havane 6-ro kjacca NpOMCXOAUT 3HAKOMCTBO C IMOHSATHEM MPOLIEHTA.

OCOOEHHOCTBIO N3YUEHHUSI MTOJIOKHUTEIBHBIX U OTPULIATENIbHBIX YHCEIT SBISETCS TO, YTO OHU
TAKXKC MOT'YT paCCMaTprBaTbCsd B HECKOJIBKO 3TAIlOB. B 6-M knacce B Hayajie HN3YUCHUS TCMbI
«ITonoxwuTrenbHbIe U OTpULIATEIbHBIE YUCIIAY» BeIAeNsdeTcs noarema «llensie uncnay, B
paMKax KOTOpOfI 3HAaKOMCTBO C OTpHULATCIIBHBIMU YU CJIIaMU U HeﬁCTBHHMH C
MOJIOXKUTENIBHBIMU U OTPULIATEIbHBIMU YHCIaMU IPOUCXOIUT HA OCHOBE COAEPIKATEITLHOTO
MOJX0Aa. DTO TIO3BOJISIET HA JOCTYITHOM YPOBHE IMTO3HAKOMHUTH O0YYaIOIINXCSl MPAKTHIECKU
CO BCEMH OCHOBHBIMU MOHATHSIMH TEMBI, B TOM YUCIIE U ¢ IPaBUJIAMU 3HAKOB IIPU
BBINIOJTHEHUH apu(pMETHUECKUX AecTBUM. 3yueHune palinoHalIbHbIX YUCET Ha 3TOM He
3aKOHYMTCS, a OyZeT IpOJ0IKEHO B Kypce ainredpsl 7-To Kiacca.

[Tpu 00y4eHnH pelIeHu o TEKCTOBBIX 3a7a4 B 5—6-X KJIaccax MCIONB3YIOTCS apu(METHIECKIE
npueMsl peuieHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6-X Kilaccax
paccMaTpuBarOTCS TEKCTOBBIC 33/1a41 CIICAYIONINX BHUIOB: 3a/1a4M HA JBM)KEHHE, HA YacTH, Ha
MOKYIKH, Ha pabOTy U MMPOU3BOIUTENHHOCTh, HAa TIPOLIEHTHI, HA OTHOILICHUS U MPOTIOPIIUH.
OOyyaromuecs: 3HAaKOMSITCS ¢ TIPUEMaMH PEICHUS 33139 TepedopOM BOZMOXKHBIX BAPHAHTOB,
yuarcsi paboTath ¢ UH(pOpMaLnel, MpeAcTaBIeHHON B (popMe TabIuI] WK TUarpaMM.

B nmporpamme yuebHOro Kypca «Maremarrka» npeaycMoTpeHo (popMHupoBaHUe
MPONeIeBTUYECKUX anreOpandeckux mpeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO YUCIIA B
3aBMCHUMOCTH OT MareMaTH4eCKOT0 KOHTEKCTAa BBOAUTCS ITOCTENICHHO. byKBEHHAsi CHMBOJIMKA
IIMPOKO UCIOIB3YETCs MPEXk/IE BCETO IS 3alIMCH OOIIMX YTBEPKICHUH U PEATIOKECHUH,
(GbopMyi, B YaCTHOCTH JJIs1 BBIYMCIICHUS FEOMETPUUECKUX BEJIMUYUH, B KAUECTBE
«3aMECTHUTEIIS» YUCIIA.



B nmporpamme ydeGHOTO Kypca «MaremaTnka» npeAcTaBiIeHa HarvIsAHas TeoMeTpus,
HamnpaBlieHHas Ha pa3BUTHE 0OPAa3HOTO MBIIUICHHUS], IPOCTPAHCTBEHHOT'O BOOOPaXKEeHHUS,
M300pa3UTEIbHBIX YMEHUM. DTO BaXKHBIH 3Tall B U3y4EHUH F€OMETPUU, KOTOPBIH
OCYIIECTBIIICTCS HA HAIATHO-TIPAKTUYECKOM YPOBHE, OIMPAETCS HAa HAIVISIIHO-00pa3Hoe
MBILUIEHHE 00yJaromuxcs. boipmas poiab OTBOAUTCS MPAKTHUECKON JEATEIbHOCTH, OIBITY,
SKCIIEPUMEHTY, MojieNinpoBanuio. O0ydaromuecs: 3HaKOMSTCS C TEOMETPUUECKUMH (PUTypaMu
Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYpAIUIMH, ydarcs u300pakarb
YX Ha HEJIMHOBAHHOMW W KJIETYAaTO Oymare, paccMaTpyBarOT MX MPOCTEHIHe cBolicTBa. B
Iporecce N3y4eHHs HalMITHOW TeOMETPUH 3HAHMUS, TIOTy4YeHHbIE 00yJarOIIMMUCS Ha YPOBHE
HaydaJIbHOTrO 00IIero 00pa3oBaHUs, CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCS.

CornacHo yueOHOMY TUTaHy B 5—6-X KJlaccax M3y4aeTcsi HHTErPUPOBAHHBIN MPEIMET
«Maremarukay, KOTOPBIH BKJIIOYaeT apu(pMETUYECKUI MaTepuall U HaIVISIHYIO0 F€OMETPHIO, a
TaKKe MMPOTEIEBTHUECKUE CBEACHUS U3 aNreOphl, SIEMEHTHI JIOTHKH M Hayalla OMUCATEIbHOM
CTaTUCTHUKH.

Ha u3yuenue yue6HOro Kypca «Maremaruka» orBoautcst 340 yacos: B 5-M kiacce — 170
yacoB (5 yacoB B Heneno), B 6-M kinacce — 170 gacoB (5 4acoB B HENEIO).

Jliia peanu3anuy MporpaMMbl HCTIONIB3YIOTCS YUeOHUKH, TOMYIICHHbIE K UCTIOIb30BaHHUIO TPU
peanu3aii UMEIOINX TOCYIapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEbHBIX IPOTPAMM
HayaJIbHOro 00IIEr0, OCHOBHOTO OOIIET0, CPEeAHEro 00IIEro 00pa3oBaHusl OpraHU3aIUSIMH,
OCYIIECTBIISIOIMMU 00pa30BaTENbHYIO AESITENbHOCTD, IPUKAa30M MUHIIPOCBELIEHUS OT
21.09.2022 Ne 858:

« Maremaruka (B 2 yactsx), 5 knacc/ Bunenkun H. 5., Koxos B.U., YecHokos A.C.,
Anexcanaposa JI.A., IBapuOypa C.1., AknronepHoe o0miectBo «31aTenbcTBO
"ITpocBelieHue;

« Maremaruka (B 2 yactsx), 6 knacc/ Bunenkun H.41., Koxos B.U., YecnokoB A.C.,
Anexcanaposa JI.A., llIBapuOypa C.1., AkuronepHoe o0mectBo «I31aTenbcTBo
"IIpocBenieHue».

DJIeKTpOHHBIE 00pa30BaTeIbHBIC PECYPCHI, TOMYIIICHHBIE K UCTIOIB30BAHHIO IPU PeaTu3aiiiu
HMMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTENbHBIX IPOTPAMM HauaIbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPEHETO 00IIeT0 00pa3zoBaHus MpUKa3oM MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

« Maremaruka, 5 knacc, ®I'AOY JI1O «Akanemust Munnpocemenus: Poccumny;
+ Maremaruka, 6 kiacc, DI'AOY JII1O «Akanemus Munnpocsemenus: Poccumny;
« Tpenaxep «O0mnaxo 3Hanui». Maremaruka. 5 kinace, OOO «Puzukon JIady;

« Tpenaxep «Ob6nako 3HaHU». Martemaruka. 6 kiacc, OO0 «Dusukon Jlady;

+  Kypc Buzneoypokos no maremaruke 6 kiaacc. OOO “UHTEPJA”;

+ DOOP “®usukonslad”

+  “Bcepoccuiickue npoepounbie padoTsl 5 kiacce”, OO0 SAKnace

« Jomamuue 3amanus. OcHoBHOE oO011iee oOpa3zoBanue. Maremaruka 5-6 xkimacc. AO
N3parensctBo “IIpocBemienue”.

« Maremaruka. MaTepaktuBHble 3aganud. 5 kinacc. OO0 “Ckaenr”

« Maremaruka. UntepaktuBnbie 3aaanus. 6 kiacc. OO0 “Ckaenr”



Coneprxkanue y4eOHOIro npeamera

5-i1 ki1ace
HarypajabHble YHCJIa B HYJIb

Harypanbnoe uncno. Psn Harypansubix uyucen. Yucio 0. M300paxenne HaTypaabHBIX YUCEI
TOYKaMH Ha KOOPJAMHATHOM (YMCIOBOI) MPSMOM.

[To3uunoHHas cucrema curciieHus. PUMckas HyMmepanus Kak NpuMep HENO3ULIMOHHOMN
CHUCTEMBI cuucieHus. JlecsaTuuHas cuctemMa CHUMCICHUS.

CpaBHeHI/IC HAaTypaJIbHBIX YHUCCJI, CPABHCHHUEC HATYPAJIbHBIX YUCECII C HYJICM. CriocoOsbl
CpaBHCHUA. OprrJ'ICHI/IC HAaTypaJIbHBIX YHUCCIIL.

CrnoxeHue HaTypaJIbHBIX YHMCEJl, CBOMCTBO HYJIS IIPU CII0KEHUU. BpIlunTaHue Kak AeicTBHE,
00paTHOE CIOKEHUIO. YMHOKEHHE HATypabHBIX YMCENl, CBOMCTBA HYJIS M €AMHUIBI IPU
YMHOXeHHUU. [lenenue kak JiefictBue, oOpaTHoe yMHOKEHHI0. KOMIIOHEHTHI 1eHCTBH, CBA3b
Mexay HumH. [IpoBepka pesysnsrara apudmernaeckoro aencTus. [lepemecturensHoe u
codeTareabHOEe CBOMCTBA (3aKOHBI) CIOKEHUS M YMHOKEHHSI, PACIIPEeTUTEIbHOE CBOHCTBO
(3aKOH) YMHOKEHHUSI.

Hcnonk3oBanue OykB a5t 0003HAUECHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIMCH CBOMCTB
apudmeTnyeckux aAelcTBUi. JlenuTenu u KpaTHble YKcia, pa3ioKeHNEe Ha MHOKUTEIH.
[IpocTeie u cocraBubie uncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTAaTKOM.

Crernens ¢ HAaTypaJIbHBIM ITIOKA3aTCIJICM. 3amnuch yncia B BUJC CYMMBI pa3psAAHbIX CJIaracMbIX.

Uucnosoe BepakeHHE. BrluncieHne 3Ha4eHNi YACIOBBIX BBIPAXKEHUM, TOPSIA0K
BBIIIOJIHEHUS 1eUCTBUH. MCI0ab30BaHNe NIPU BEIYUCIICHUX [IEPEMECTUTEIBLHOTO U
COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXKEHUS, PacIpeJeINTEIbHOIO CBOMCTBA
YMHOKEHUS.

Jpo6u [Ipeacrasnenue o 1podu Kak crioco0e 3armucu 4acTu BeTMIuHbl. OOBIKHOBEHHBIE
npoOu. IIpaBunbHbIe M HeNpaBUiIbHbIE JpoOu. CMmentanHas ApoOk, MpeICTaBIeHHE
CMEILIaHHOM IpoOH B BUI€ HEMPABUILHOM IpOOH U BbIJENIEHUE 1IeJI0N YacTH YuCIa U3
HEeNpaBUIbHOM pobu. M300paxenue npodeit ToukaMu Ha YUCIOBOM MpsMoil. OCHOBHOE
CBOMCTBO IpOOH.

Coxkpamenue apo6eit. [Ipusenenue npodu k HOBoMy 3HamMeHateno. CpaBHEHHE ApOOeii.

CrnoxeHre 1 BEIUMTaHUE IpoOeii. YMHOXKEHUE U JieieHne Apoodei, B3auMHO 0OpaTHBIE ApOOH.
Haxoxaenue yactu 11e710ro u 1eJoro mo ero 4actu. Jlecarnunas 3anuck apooeii.
[IpencraBienue necaTUIHOMN ApoOU B BUE OOBIKHOBEHHOW. M300paxeHne qeCITHIHBIX
npobeii ToukaMH Ha YUCIIOBOU mpsiMoid. CpaBHEHHUE IECATUYHBIX ApoOeii.

Apudmernueckre AEUCTBUS C AECITUIHBIME Ipo0siMu. OKpyITIeHHE NEeCATUUHBIX IPOOEH.



Pelrenyie TeKCTOBBIX 3224

Penienre TekCTOBBIX 3a/1a4 apH(PMETHUSCKUM CITOCOO0OM. PelieHre JornyecKkux 3aad.
Pemenwne 3amad nepebopoM Bcex BO3MOXKHBIX BapUaHTOB. Mconbp30BaHME TP PEIICHUN
3a7a4 TaOIUIL M CXEM.

Pemienue 3a7ia4, COACpKalInX 3aBUCUMOCTH, CBA3BIBAIOIINEC BEJIMYUHBI: CKOPOCTh, BPEMH,
pacCTosAHUEC, [ICHA, KOJIUYCCTBO, CTOUMOCTD. EI[I/IHI/II_[BI HU3MCPEHUA: MaCCHI, O6’beMa, IICHBI,
pacCTosAHUsA, BPEMCHH, CKOPOCTH. CBs3b MCXKAY CAMHUIaMU U3MECPCHUA KaH(,HOﬁ BCJIINYHUHEI.

Pemenne ocCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienne qTaHHBIX B BUJIE TAOIUI, CTOIOYATHIX JHATPAMM.

Harusanast reomerpust

Harnsimaeie npencrapnenus o purypax Ha MIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, JIy4, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, OKpPYKHOCTb, Kpyr. Yroa. I[Ipsmo#, ocTpelii, Tynoil u

pa3BEpHYTHIN YIIIbL.

ZIJ'II/IHa OTpPE3Ka, MCTPUICCKUC CANHUIIBI AJIMHBI. I[J'II/IHa HOMaHOfI, IICPUMCETP
MHOTI'OYIr'OJIbHUKA. I/IBMepeHI/Ie 1 NOCTPOCHHUC YIJIOB C IIOMOUIBIO TPAHCIIOPTHUPA.

Harnsinubie npeacrapnenus o Gpurypax Ha MIOCKOCTH: MHOTOYTOJIbHUK, PSIMOYTOJIbHUK,
KBaJlpart, TPEYrojJbHUK, O paBeHCTBE (Uryp.

N3o6paxenue puryp, B ToMm uucie Ha kiaetyaroit Oymare. [loctpoenue koHdurypanuii u3
qacTeil MpsiMoi, OKPY’KHOCTH Ha HEJIMHOBaHHOM U KieTdyaroit Oymare. Mcnonb3oBanue
CBOMWCTB CTOPOH U YIJIOB IPSMOYTOJIbHHKA, KBaIpara.

[Inomans NpsAMOYTOJIbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MIPSIMOYTOJIbHUKOB, B TOM
guciue Guryp, n300pakeHHbIX Ha KiieTdyaToi Oymare. EqMHUIBI ©13MepeHUs II0IIA 1.

Harnsinsblie npeacTraBiaeHus: 0 IpOCTPaHCTBEHHBIX (PUTypax: MPsIMOYTOIbHBIN
napaJsuiesnenunesi, Kydo, MHOrorpaHHuku. M300paxkeHue npocTeiimmx MHOTOIpaHHHUKOB.
Pa3Beprku ky0Oa u napamienenunena. Cosnanue Mozeneil MHOTOIpaHHUKOB (K3 Oymaru,
MIPOBOJIOKH, TUIACTUJIMHA U IPYTUX MaTepUasoB).

O0BeM MpsIMOYTOJILHOTO Mapajuiesienumnena, Kyoa. Enuuuns! usmepenus oobema.

6-i KJ1acc

HarypajibHble ynciia

Apudmernueckre 1eHCTBHS ¢ MHOTO3HAYHBIMH HaTypaIbHBIMU YHcIaMU. YucnoBbie
BBIPXXEHHUSI, TOPSIIOK ACHCTBUINA, UCTIOIb30BaHHe CKOOOK. Vcnonbp3oBanue mpy BHIYMCIECHUSIX

IIEPEMECTUTEIILHOTO U COYETATEIILHOIO CBOMCTB CII0KEHUS U YMHOXKCHMS,
pacnpeaennuTeNnbHOr0 CBOMCTBa yMHOKEHUA. OKpYIVIEHHE HAaTypaJIbHbIX YHCEI.



JlenuTenu U KpaTHbIe YMCIIa, HAMOOIBIIUI OO IenTeNlh M HAaMMEHbIIee 001Iee KpaTHoe.
J1enuMoCTh CyMMBI U IIPOU3BEACHU. JlelleHne ¢ OCTaTKOM.

Apoodu

OObIKHOBEHHAsI IPOOb, OCHOBHOE CBOMCTBO Jpo0H, cokpameHue napodeit. CpaBHeHHE U
ynopsiiounBanue Apooeii. Pemenne 3a1au Ha HAX0XKAEHUE YAaCTU OT LIEJIOTO U LEJIOTO 110 €ro
gacTh. J[poOHOe uncio kak pe3ynsrar neneHus. [IpencraBnenue aecaTHaHON 1poOu B BUE
OOBIKHOBEHHOH JIpoOU M BOZMOXKHOCTB TPE/ICTABICHUS OOBIKHOBEHHOW APOOH B BHJIE
necaTHuHOH. JlecaTuuHble TpoOu U MeTpHUecKas cucteMa Mep. ApupMeTHIecKue qeicTBUsI
Y YHCJIOBBIC BHIPAKEHHSI C OOBIKHOBEHHBIMH U I€CATHYHBIMH APOOSIMHU.

OtHomenue. Jlenenue B JaHHOM oTHomeHnU. Macitad, nponopuus. [Ipumenenue
MIPONOPLMI IIPU PELICHUU 3a/1a4.

Ilonstue IIPOLICHTA. Brrunciaenue MMpOoNCHTA OT BCJIMUYMHBI U BEJIMYHUHBI 110 €€ ITPOLCHTY.
BLIpa)KeHI/Ie INpOUCHTOB ACCATHUYHBIMHA I[pO6$IMI/I. Pemenue 3a/la4 Ha IIPOLCHTEI. BLIpa)KCHI/IC
OTHOICHHA BCJIMYHH B IIPOLCHTAX.

ITosokuTEILHBIE U OTpHLATECIBbHBIC YUCIA

[TonmokurenbHbIE U OTpULIATENbHBIE YKcia. Llenple yncia. Monyib 4ncia, reoMeTpuyecKas
MHTEpIpeTanys Moayas yncia. M300paxeHue ynuces Ha KOOpJUHATHOM npsiMoil. YnciaoBbie
npomMexyTku. CpaBHeHHe yncen. ApudmMeTnieckue IeHCTBUS C MOJOKUTEIbHBIMUA U
OTPULIATEIbHBIMH YHCIIAMHU.

HpHMOYTOJ'ILHaH CHUCTEMaA KOOPJAUHAT Ha IMJIIOCKOCTH. KOOp,[[I/IHaTBI TOYKH Ha IMIIOCKOCTH,
a6CLII/ICCEl " OpJnHara. HOCTpOGHI/IC TOYCK U (bl/ll"yp Ha KOOp,Z[I/IHaTHOI\/’I IIJIOCKOCTH.

BykBeHHBbIe BbIpa:KeHHS

[TpumeHeHue OyKB /17151 3alUCH MaTeMaTHYECKUX BBIpAXKEHUH U MpeuiokeHnid. CBoHCTBa
apudmeTnyeckux aAelcTBUi. bykBeHHbIE BBIpAaXKEHMSI U YMCIIOBBIE TOJICTAHOBKU. BykBeHHbIE
PaBEHCTBA, HAXOX/IEHUE HEU3BECTHOIO KOMIIOHEHTa. DopMyIibl, GOpMYIIbI IEpUMETPA U
IUTOINAIM MPSIMOYTOJIbHUKA, KBajpara, o0beMa napauiesenumneaa u Kyoa.

Penienue TeKCcToBBIX 3224

Pemennie TekcTOBBIX 3a/1a4 apuPMETHUECKUM criocoOoM. Perienre Joruueckux 3aaad.
Pemenue 3aau mepeOGOpoM BCeX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3anay, conepkammx 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIMUMUHBI: CKOPOCTh, BPEMSI,
paccTosiHHE, 1I€Ha, KOJIMYECTBO, CTOUMOCTD, TPOU3BOIUTEILHOCTD, BpeMsi, 00beM paboTHI.
Enunuiel usmMepeHusi: Macchbl, CTOMMOCTH, PACCTOSIHUS, BpEMEHHU, CKOPOCTU. CBsI3b MEKITY
€IMHULIAMU U3MEPEHUSI KAKIOW BETHUNHBI.

Pemenue 3amayq, cBSI3aHHBIX ¢ OTHOIIEHHWEM, ITPOTIOPIIHOHAIIBHOCTHIO BETUYNH, MPOIEHTAMU;
pereHrue OCHOBHBIX 3aJ1a4 Ha JPOOH U TIPOIICHTHI.



OreHka ¥ IPUKUAKA, OKpyITIeHne pesynbrara. CocraBieHrne OyKBEeHHBIX BBIPAKEHHIA MO
YCIIOBHIO 33aJa4H.

[IpencraBieHne naHHBIX ¢ TOMOLIBIO TAOMUI] 1 Auarpamm. CtonOuaTeie TuarpaMMbl: YTCHHUE
U IoCTpoeHue. UTeHne KPyroBbIX AUarpamMm.

Haruasanasi reomerpus

Harnsinaeie npencraBneHust o purypax Ha IIOCKOCTH: TOYKA, MPsiMasi, OTPE30K, JIyd, YIod,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacnionoxkeHue ABYX NMPsIMBIX Ha MJIOCKOCTH, MMapajuiesibHbIC IPSIMBIE,
MePIeHIUKY/SIpHBIE MpsiMble. VI3MepeHne pacCTOSHUM: MEXy JBYMSI TOYKaMH, OT TOYKH JI0
MPSIMOM, AJIMHA MapIIpyTa Ha KBapaTHOM CeTKe.

H3mepenune 1 mocTpoeHUE YIIIOB ¢ IOMOIIBIO TPAHCTIOPTHPA. BHUIIBI TPEyroIbHUKOB:
OCTPOYTOJIbHBIN, TPSIMOYTOJILHBIH, TYIIOYTOJIbHBIH, paBHOOEAPEHHBIN, PABHOCTOPOHHHUH.
YeTsIpexyrojibHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. 1IpsMoyronbsHuK, KBaapar:
UCIIOJIb30BaHKE CBOIMCTB CTOPOH, YIVIOB, TUaroHainei. M3o0pakenne reomerpudeckux Gpuryp
Ha HEJIMHOBAaHHOW OymMare ¢ UCMOJIb30BAaHUEM LIMPKYJIS, TMHEHKH, YTOJIbHUKA, TPAHCTIOPTUPA.
[TocTpoenus Ha kieryaroil Oymare.

Ilepumerp MHOroyrojapHuka. IloHsTHe Mm0many GUrypsl, €AMHUALBI U3MEPEHUS MJI0LIA U,
[IpubnmxeHHOE U3MepeHue MIomaal GUryp, B TOM YKCIIE Ha KBaJIpaTHOM CeTKe.
[TpubnmxeHHOE U3MEpPEHHE JUTMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra.

CuMMeTpus: LIeHTpasbHasl, 0CeBas U 3€pKaJlbHass CHMMETPHH.

[TocTpoenue cMMMETPUYHBIX QUTYP.

Harnsigaele npencTaBieHus 0 MPOCTPAaHCTBEHHBIX (PUTypax: Mapajuiesenumesn, Kyo, mpusma,
nupamuia, KOHyc, IWIMHID, ap U cepa. M3o00paxkeHne npocTpaHCTBEHHBIX QUTYP.
IIpumeps! pa3BepTOK MHOTOTPaHHMKOB, LIWJINHAPA U KoHyca. Co3naHue Mozenen

MIPOCTPAHCTBEHHBIX GUryp (U3 Oymaru, NpoBOJIOKH, IJIACTUIIMHA U IPYTUX MarepuasoB).
[Tonatue o6bema, equHHIIBI U3MEpeHus: o0beMa. OOBEM NMPSMOYTOJILHOTO MapaljieNenumnesa,
KyOa.

Inanupyemblie pe3yJibTaThl 0CBOEHHS MPOrPaAMMBbI

JInyHOCTHBIE Pe3yJabTaThl

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMBbl yueOHOTo Kypca «Maremaruka
XapaKTEepPU3YyIOTCS:

1) marpuoTnyeckoe BOCIUTAHME:



MPOSIBJIIECHUEM MHTEpEca K MPOUUIOMY M HACTOALLIEMY POCCUMCKON MareMaThKH, LIEHHOCTHBIM
OTHOLIEHUEM K TOCTUKEHUSAM POCCUIUCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTH4eCKOU
IIKOJIBI, K UCIIOIb30BAHUIO 3TUX JTOCTHKEHUH B IPYTMX HayKaxX U MPHUKIAIHBIX chepax;

2) IrpaKaaHCKO€ U NYXOBHO-HPABCTBE€HHO€C BOCIIMTAHUE:

TOTOBHOCTBIO K BBHIITOJTHEHHIO 00513aHHOCTEH rpa)kIaHMHA U peaTn3aliy ero Ipas,
IIPEJCTABICHUEM O MAaTEMATHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD,
SBJICHUM, POLIEAYP TPakJaHCKOro 0o011ecTBa (HanpuMmep, BBIOOPHI, OIPOCH), TOTOBHOCTHIO K
00CYXJICHUIO 3TUYECKUX MTPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM JTOCTHKEHUN
HayKH, 0CO3HaHUEM BaXHOCTH MOPAJIbHO-3TUYECKUX IPUHIIMIIOB B IESATEIbHOCTH YYEHOIO;

3) TPyA0BO€ BOCIIMTAHME: YCTAHOBKOW HAa aKTMBHOE yYaCTHE B PEIICHUU MPAKTUICCKUX
3aJ1a4 MaTeMaTU4€eCKOM HaIIPaBICHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTU4EeCKOrO
00pa3oBaHMs Ha MPOTSHKEHUH BCEH JKU3HU JIJIS YCTIEITHON MpodeccrnoHambHON
NeSTeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
MIOCTPOEHUEM UHJIMBUyaIbHOU TPACKTOPUH 00pa30BaHMs U )KU3HEHHBIX TUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3CTETHYECKOEe BOCIUTAHME: CIIOCOOHOCTRIO K OMOIIMOHAJIIBHOMY U 3CTECTUYCCKOMY
BOCIIPHUATHIO MAaTCMAaTHUUICCKHUX O6’LCKTOB, 3ajJa4, pemeHI/Iﬁ, paCCY)KHCHHﬁ, YMCHUIO BUIACTDb
MaTeMaTUiICCKUC 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MO3HAHMS:

OpI/IeHTaHHeﬁ B ACATCIIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAay4YHBIX Hpe,Z[CTaBJ'ICHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX PAa3BUTHA YCIIOBCKA, ITPUPOJALI U O6HI€CTBa, IIOHMMaHHEM
MaTeMaTH4eCKOMI HAYKH KakK C(l)epbl YeJI0OBEYECKOMU ACATCIIbHOCTH, 3TAIIOB €€ Ppa3BUTUA U
SHAYMMOCTH IJId pa3BUTUA HUBUIIM3AlLIUA, OBIIAACHUEM SA3BIKOM MAaTCMAaTHKHU U
MaTeMaTH4eCKOMI Ky.]leypOﬁ KaK Cp€ACTBOM IMO3HAHHUA MHpPA, OBJIAICHUCM HpOCTeP’IIHI/IMH
HaBBIKaMH HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) pusnyeckoe BocnuTanue, GopMHupoOBaHHE KYJIHTYPbI 310POBbsI U SMOIHOHAIBHOIO
0J1aroNmoJIyYus:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKHUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbsI, BEICHUS
310pOoBOTr0o 00pa3a )KU3HH (310pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEXUM 3aHATHI U
OTJbIXa, peryisipHas (u3nuecKast akTUBHOCTD), COPMHPOBAHHOCTHIO HAaBBIKA pedekcum,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke MpaBa APYroro 4eI0oBeKa;

7) 3K0JI0THYeCKOe BOCITUTAHNE:

OpHCHTAIMEH HA MPUMEHEHUE MAaTEeMaTHUSCKUX 3HAHUH [T PEIICHHS 33]1a4 B 00J1acTH
COXpPaHHOCTH OKPY)KaIOH_[eﬁ Cp€abl, INITaHUPOBAHUSA IMOCTYIIKOB U OLICHKHU UX BO3MOXXHBIX
MOCIIEICTBUH [Tl OKPYIKAIOIIEH Cpelibl, 0CO3HAHHEM TII00ATBLHOTO XapaKTepa 3KOJIOTHUECKUX
poOJIeM U MyTel UX PEUICHHUS;

8) amanTanus K W3MEHSIONMMMCS YCJIOBUSIM COLMHATBLHOW U MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JEHCTBUIM B YCIOBUAX HCONPLCACICHHOCTH, ITOBBINICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTH 4Y€PE3 MPAKTHUICCKYIO ACATCIIBPHOCTD, B TOM YUCJIC YMCHUC YUUTHCA Y



JPYTHX JIIOCH, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETCHIIMH U3 OIbITA JPYTHX; HEOOXOMUMOCTBIO B (JOPMHUPOBAHMH HOBBIX 3HAHHIA, B TOM
yucie GopMyIupoBaTh UACH, TIOHATHS, THIIOTE3bI 00 00BEKTAX U ABJICHUAX, B TOM YHCIIC
paHee HEM3BECTHBIX, 0CO3HABATh Ae(DUIMTHI COOCTBCHHBIX 3HAHHI U KOMIIETEHTHOCTEIH,
IUIAHKUPOBATh CBOE Pa3BUTHUE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO,
BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTHPOBAThH
[IPUHUMACMBbIC PELICHHS U JACHCTBHS, (DOPMYIUPOBATh U OLICHUBATH PUCKHU U TIOCIICICTBHS,
(hOpMUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJbTaThl
Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS
Ba3oBble Jlornueckue AeiicTBUs:

*  BBIABJIATH M XapaKTEPU30BaTh CYIIICCTBEHHbBIC TPU3HAKU MAaTEeMAaTUYECKIX OOBEKTOB,
MOHATHM, OTHOIICHUN MEX]Ty MOHATUSIMU, POPMYINPOBATH ONPEIEICHHS TOHATHIH,
YCTaHABIIMBATh CYIICCTBCHHBIN IPU3HAK KIacCH(DHUKAIINK, OCHOBAHUS IS
0000IIeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOUMOTO aHAIIN3A;

+ BOCHPHUHHUMATh, POPMYIHUPOBATH U MPEOOPA3OBBIBATH CYKICHUS: YyTBEPAUTEIbHBIC U
oTpUlaTeJIbHbIC, eIMHUYHbIC, YACTHBIC U O0IIKe, YCIOBHBIE;

*  BBIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U IPOTHUBOPEUHSI B
(akTax, TaHHBIX, HAOMIOACHUAX U YTBEPKIACHUIX, IIpeiaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHI;

* JIeJaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, J€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHH M0 aHaJIOTUH;

+ paszOuparh J0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKICHUM (TIPSMBIE U OT
MIPOTUBHOTO), IPOBOJUTH CAMOCTOSATEIHHO HECIOXKHBIE I0KA3aTEIbCTBA
MaTeMaTH4eCKUX ()aKTOB, BEICTPANBATh ApTyMEHTAITUIO, TPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHNUS,

 BBIOMpATh crocoO pemieHus yueOHoil 3a1a4n (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHus, BbIOnparh Haubosee NOAXOAAIINMN ¢ y4eTOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarejabCcKkue AeiicTBUS:

HWCIOJB30BaTh BOMPOCKHI KaK UCCIICA0BATEIIbCKII HHCTPYMEHT TIO3HAHHS,
(hopMynHpoOBaTh BOMPOCHI, (PUKCUPYIOIIUE MTPOTHBOPEUHUE, MPOOIEMY,
CaMOCTOSITEIILHO YCTaHABIMBATH ICKOMOE U JJAHHOE, (OPMHPOBATH THITOTE3Y,
apryMEeHTHPOBATh CBOIO ITO3HIINIO, MHEHUE;

*+ TPOBOJHUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IIJIaHY HECIOKHBIN KCTIEPUMEHT,
HEeOOJIBIIIOE MCCIIE0OBAHUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECKOTO
00BeKTa, 3aBUCUMOCTEN 0OOBEKTOB MEXKTY COOOM;

¢ CaMOCTOSITEIHHO POPMYTUPOBATH 0OOOIICHUS ¥ BBIBOBI 110 PE3yIbTaTaM
MIPOBEJICHHOTO HAOMIO/IEHUS, HCCTIEIOBAHUS, OIICHUBAThH JOCTOBEPHOCTH MOTYYEHHBIX
PE3yIBTaTOB, BEIBOJOB U 0000IIEHUH;

+ TMPOTHO3UPOBATH BOZMOXXHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIBUTATH
MIPEATOIOKEHHUS O €TO0 PA3BUTHHU B HOBBIX YCIIOBHUSX.



Pabora ¢ nndopmanueii:

*  BBIABJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTH UH(OPMAIIUH, TaHHBIX, HEOOXOIUMBIX
JUISl pEeLEHUs 3a/1a4H;

* BBIOMpATh, aHATU3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM IpE/ICTABICHHUS,

+  BBIOMpaTh (hopMy IpeACTaBICHUS HHPOPMAIIUH U WILTIOCTPUPOBATH peIIaeMble
3aJa4y CXeMaMH, AUarpaMMaMu, HHOHM rpa)uKoi 1 UX KOMOMHAIUSIMH;

* OIICHMBATh HA/IKHOCTh MHPOPMALIUU IO KPUTEPUSIM, MIPEATIOKECHHBIM YUUTEIIEM WIN
c(hopMyIHPOBAaHHBIM CAMOCTOSITENILHO.

KoMMyHHKATHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiicCTBUSA:

+  BOCIPHHHUMATh U (OPMYIUPOBATH CY>KACHUS B COOTBETCTBUHU C YCIIOBUSMHM U LIEIAMHU
00IIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U
IUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS IO X0y PELIeHHUs 3a7ja4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pE3yIbTarT;

+ B X0Jie 00CYXIEHHUS 3a/1aBaTh BOIIPOCHI IO CYILECTBY 00CYKIaeMOi TEMbI, IPOOJIEMBI,
pelaemMoi 3a/1auu, BHICKa3bIBaTh UJIEH, HAIlEJICHHbIE HA MIOMCK peIIeHus,
COIIOCTABJISITh CBOU CY)KJIEHUS C CY)KJIEHUSIMU APYTUX YYaCTHUKOB JlMajora,
0o0HapyXMBaTh pa3IMYUe U CXOACTBO MO3ULUMN, B KOPPEKTHOU (hopme HopMyIUpoBaTh
pasHoIvIacus, CBOM BO3paKeHMUS;

* MPEJCTaBIISTh Pe3y/IbTaThl PELLICHUS 3a]]a4l, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA,
CaMOCTOSITENIHO BBIOMPATh (popMaT BBICTYIUIEHUS C YUE€TOM 33/1a4 PE3CHTALUH U
0COOEHHOCTEH ayTUTOPUH;

+ TIOHUMATh M UCIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW U MHUBHIyalbHON paboThI
IIPU PEeLIeHUN y4eOHbIX MaTeMaTHUECKUX 3a]1ay;

+ [PUHHUMATH 11€JIb COBMECTHOM AESITEIbHOCTH, IUIAHUPOBATh OPraHU3AIHI0
COBMECTHOH paboThl, pacrpesesiaTh BUAbI paboT, JOroBapUBaThCs, 00CYXKIaTh
MPOIIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKHUX JIFOCH;

+ y4acTBOBAaTh B IPYNIOBBIX (popMax paboTel (00CyxkAeHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IUTYPMBI U JIp.), BBIIOJIHITH CBOIO YacTh PaOOThI U KOOPIMHUPOBATH CBOU
JENCTBUS C IPYTUMHU WIEHaMU KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIa/ia B
OO MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranuzanus:

*  CaMOCTOSITENIbHO COCTAaBJIATh IUIaH, AlTOPUTM PELICHHs 3a1a4k (WK €ro 4acTh),
BBIOMpAThH CIIOCOO PELICHUS C YUETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUI C yUETOM
HOBOH MH(pOpMaIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJICKT:

 BIIQJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS TIPoliecca U pe3yiibTara peiieHus
MaTeMaTHYEeCKOH 3a1a4u;



* INPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU 3a1a4d, BHOCUTH
KOPPEKTUBBI B 1€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAlIEHHBIX OLIUOOK,
BBISIBIICHHBIX TPYJHOCTEH;

* OLIEHMBATh COOTBETCTBUE PE3YNIbTATA JEATEIBHOCTH IIOCTAaBICHHON LIEJIU U
YCIIOBUSIM, OOBACHATH IPUUUHBI JOCTHKEHHS WM HEJOCTUKEHUS 1IeJIN, HaXOAUTh
omKOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

Ilepeyeny (konmdukaTrop) mNpoBepsieMbIX TPeOOBAHUI K  MeTampeAMeTHBIM
pe3yJbTaTaM OCBOEHHUSI OCHOBHOH 00pa30BaTe/IbHOH NMPOrpaMMbl OCHOBHOIO 00ILEro
o0pa3zoBanus

Kon [IpoBepsiembie  TpeOOBaHUST K METANPEAMETHBIM  pe3yiabTaraM
NPOBEPSEMOTO | OCBOCHHSI OCHOBHOW 0O0pa30BaTeIbHOW MPOTrpaMMbl  OCHOBHOTO
TpeOoBaHUS obmero oOpa3oBaHus

1 [To3naBarenbHbIe Y Y]]
1.1 Bba3oBrle moruueckue neicTBUS

111 BhISBISATH M XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKH OOBEKTOB
(sIBIICHMIA)

112 YcranaBnuBaTh ~ CYIIECTBEHHBI  MpU3HAK  KiIacCU(UKAIINU,
OCHOBaHHUSA JJisi 00O0OIIEHUSI U CpaBHEHUS, KPUTEPUU MPOBOIUMOIO
aHaau3a

113 C yuéroM NpenIoKEHHOM 3a/1aud BBISBIATH 3aKOHOMEPHOCTH M
MpPOTUBOPEUUsT B  paccMarpuBaeMbix  (akTax, JaHHBIX ©
HAOTIONCHUSX; npeagaratb KpUTEpUU JUTSt BBISIBIICHUS

3aKOHOMEpPHOCTEH W MPOTUBOPEUM;  BBIABIATH  JA€PUIUT
UH(pOPMAIUH, TaHHBIX, HEOOXOIUMBIX JUISl pelIeHUs] OCTaBIEHHON
3a1a41

1.14 BrISBIATE IMPUIUHHO-CJIICACTBCHHBIC CBA3U IMPU H3YUCHUHN SIBIICHUI
" IIpOLECCOB

115 Jlenatb BBIBOJBI C MCIOJIB30BAaHUEM JENYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUeHUH MO aHajioruu, (GopmynupoBarhb
THIIOTE3BI O B3aUMOCBSI35X

116 CamMocTosATeIbHO BBIOMpPATh crOcO0 pemeHus ydeOHOW 3amauu
(cpaBHMBaTh HECKOJBKO BapHaHTOB PELICHMs, BbIOMpaTh Haubosee
HOAXOAAIINH ¢ Y4ETOM CaMOCTOSITENIEHO BbIJICIIEHHBIX KPUTEPHEB)

1.2 Ba3oBrle ncciieqoBarebCKue JeHCTBUS

121 [IpoBomuTh MO C€aMOCTOSATENBHO COCTABICHHOMY IIJIaHy OIIBIT,
HECJIOKHBIH ~ OKCHEPHMEHT,  HEOONbIIOE  HCCIEIOBAaHHE  II0




YCTAHOBJICHHUIO OCOOEHHOCTEH 00BEeKTa W3y4eHUs, HPUIHHHO-
CJICZICTBEHHBIX CBS3EH M 3aBHCUMOCTEN 0OBEKTOB MEXy COOOM

1.2.2

OneHuBarh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTH HWH(OPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIIEI0BaHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosTenbHO (HOPMYTUPOBATH 0OOOIICHUS U BBIBOIBI

0 pe3yJbTaraM IMPOBEIEHHOTO HAOIFOICHUS, OIBITA, HCCICIOBAHUS,
BJIAQJICTh MHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH TONYyYEHHBIX
BBIBOZIOB M 0000IIeHNIT

1.24

[TporHo3upoBaTe BO3MOXKHOE JalIbHEHIIEE DPAa3BUTHE IIPOLECCOB,
COOBITUI M UX TOCHEICTBHS B AaHAJIOTMYHBIX MJIM CXOAHBIX
CUTYalUsIX, BBIABUIATh MPEANOIOKEHUs 00 MX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAX

1.2.5

Hcnoap3oBarh BOIIPOCBI  KakK HCCIIE0BaTEIbCKUM HHCTPYMCHT
IIO3HAaHUA,

dbopmynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  pa3pblB  MEXKIY
pealbHBIM M KEJIATEIbHBIM COCTOSIHUEM CUTYyallMd, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHABJIMBATh UCKOMOE U JJAaHHOE;

dbopMHUpOBaTh TUNIOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CYXXICHUW U
CY)KJIEHUH JPYruX, apryMEHTHUPOBATh CBOIO MO3UIIUI0, MHEHHE

1.3

Pabora ¢ unpopmarnueit

13.1

IIpuMeHATH pa3inuyYHbIE METOIbI, MHCTPYMEHTHI U 3alpoChl IIPU
novcke U ordope MH(OpPMaUUU WIM JAaHHBIX M3 HCTOYHHMKOB C
y4€TOM MpeI0KEHHON y4eOHO 3a1a4M U 3aJJaHHBIX KPUTEPUEB

1.3.2

Bri6upars, aHaJIN3UPOBATh, CUCTEMAaTU3UPOBATh u
UHTEPIPETHUPOBaTh HMH(OPMAIMIO pa3IMYHBIX BHJIOB M (GopMm
MPECTaBICHUS; HAXOAUTh CXOJIHBIE apTyMEHTHI (IIOATBEP:KIAOIINE
WIM ONPOBEPrarolve OJHY U Ty K€ MJIEI0, BEPCHUIO) B PA3IUUYHBIX
UH(POPMALTMOHHBIX MCTOYHUKAX

133

CamMocTosATeNbHO BBIOMPATh ONTHUMANIbHYIO (OpPMY MpeacTaBICHUS
UHGOPMAIIMN U WILTIOCTPUPOBATh PEIIaeMble 3aJa4l HECIOKHBIMU
CXeMaMH, TuarpaMMaMu, HHOM rpaduKoil 1 UX KOMOMHAITUSIMU

1.34

OnenuBarb  HaAS&KHOCTb  HMHGOPMALMM  TIO  KPUTEPHUSM,
MPeI0KEHHBIM Me1aroru4eckum paboTHUKOM WIH
c(hOpMyIMPOBAaHHBIM CAMOCTOSITEILHO

1.3.5

D¢ deKTUBHO 3aNIOMHHATH U CHCTEMaTU3UPOBaTh HHHOPMAIIUIO




Kommynukarusubie Y V]|

2.1

OO01enue

211

Bripaxarb ce0st (CBOIO TOYKY 3pEHHS]) B YCTHBIX U MUCHBMEHHBIX
TEKCTax

212

B xone nuanora u (Miam) IMCKYCCHUU 3a7aBaTh BOMPOCHI IO CYIIECTBY
00cy)X/1aeMol TeMbl U BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEIICHHE
3alaud W TOMJACpXKAHHWE  OJNaroKenareIbHOCTH  OOINEHUS;
COTIOCTABJISITH CBOM CYXACHHUS C CYXICHUSIMHU IPYTHMX YYaCTHHKOB
nuajnora, oOHapy)KHMBATh Pa3IUIUe U CXOACTBO IMO3HUITUI

2.1.3

[Iy6nuyHO TpPEACTaBIATh PE3yAbTAaThl  BBIMOJIHEHHOTO  OIbBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, TPOCKTA);

CaMOCTOSITENIbHO BhIOMpATh (hOpMaT BBICTYIJICHUS C y4€TOM 3ajad
MPE3EHTAIIMM M OCOOEHHOCTEN ayIUTOPUU U B COOTBETCTBUM C HUM
COCTABJISITh YCTHBIE W IIMCbMEHHBIE TEKCTbl C HCIOJb30BAHUEM
WJUTIOCTPATUBHBIX MaTepUaJIOB

214

Bocnpunumare 1 (GopMynupoBarh CyXJI€HUS, BbIpakaTb SMOLIUU B
COOTBETCTBUM C LEISIMU U YCIOBUSMHM OOIIEHUS; pPacro3HaBaTh
HeBepOajbHbIE  CpeAcTBa  OOIIEHMs, [OHUMAarh  3Hau€HUE
COLMAJIbHBIX 3HAKOB, 3HaTb M pPaClO3HABaTb IPEANOCHUIKH
KOH(DJIUKTHBIX ~ CUTyallud W  cMsirdarb  KOHQUIMKTBI, BECTH
[IEPETOBOPBI;  IIOHMMAarb  HAMEPEHHS  APYIUX,  INPOSBIATH
YBa)XKUTEIbHOE OTHOILIEHHE K COOECeTHUKY U B KOPPEKTHOM (hopme
(bopMynupoBaTh CBOM BO3PAKEHUS

2.2

CoBMmecTHAs JIEITETBHOCTD

221

IlonuMare ¥ HCHONB30BaThb INPEUMYLIECTBA KOMAHIHOHW U
UHIUBUYaJIbHOW paboThl MpU pPELIEHUH KOHKPETHOM MHpoOIeMBl,
000CHOBBIBaTh HEOOXOJUMOCTh TPUMEHEHUS TPYMIOBbIX (OpM
B3aMMOJECHUCTBHS IIPU PELLIEHUU MOCTABICHHOM 3a/1a4M; IPUHUMATh
L[€Jb COBMECTHOW JAESATENBHOCTH, KOJUIEKTUBHO CTPOMUTH JIEHCTBHS
no €€ JOCTH)KEHUIO: paclpelessarTh poJjid, JO0roBapUBarhbes,
oOcyXaaTh NpOLECC U pe3yJbTal COBMECTHOH paboThl; yMeTh
000011aTh MHEHHUSI HECKOJBKUX YEJIOBEK, MPOSBIATH TOTOBHOCTbH
PYKOBOAMTD, BBINOJHATH IMOPYYEHHUS, MOAUYUHATHCS; IUIAHUPOBATH
OpraHu3allMI0 COBMECTHOH paloThl, ONpeneNaT CBOIO poiib (c
Y4ETOM TMPEANOYTEHUH W BO3MOXKHOCTEM BCE€X YYaCTHUKOB
B3aMMOJICHCTBUS), PaCIPEACIATh 3a7a4l MEXIY YIeHAMH KOMaH]Ibl,
y4acTBOBaTh B TPYyNIoBbIX (opMax paboTsl (0OCyXIeHHs, 0OMEH
MHEHUH, «MO3TOBBIE IITYPMbI» U UHbBIE);

BBIIOJIHATh CBOKO 4YacTb pPabOThl, JOCTUIaThb KauyeCTBEHHOI'O
pesyaprara IO CBOEMY HAIPaBICHUIO U KOOPAMHHUPOBATb CBOMU




HeﬁCTBHH C ApYIruMH 4JICHAMH KOMaH/bI;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMH NPOLYKT IO
KPUTEPHSIM, CaMOCTOATENBHO CGHOPMYIHMPOBAHHBIM YYaCTHHUKAMU
B3aMMOJICHCTBUSA; CpPaBHUBATh PE3YJIBTaThl C HMCXONHOW 3anaded u
BKJIQJl KaXJOro 4YieHa KOMAaHIbl B JIOCTH)KEHHUE pE3YJIBTaTOB,
pasznenatbs cdepy OTBETCTBEHHOCTH M HPOSIBIATH T'OTOBHOCTh K
IIPEIOCTABIICHUIO OTUETA MEpe IPYNION

Perynsarusubie ¥YY/]

3.1

Camoopranuzanus

3.11

Br1sgBnsATH l'IpO6J'IeMbI Ji1 pCHICHHUA B JXHU3HCHHBIX H y‘le6HHX
CUTyalusx;

CaMOCTOSITENIBHO COCTABJIATh QJITOPUTM DPEUICHUs 3aJau (WIM €ro
4acTh), BBIOMpaTh CHOCOO pemeHus y4eOHOW 3agadu ¢ y4E€ToM
UMEIOIUXCA  PEecCypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBaTh IIpe/laraéMble BApUAHThI peILICHUH

3.1.2

OpueHTHpOBaTbCA B PA3JIMYHBIX MOAXOJAX INPUHATUS pEIICHUN
(MHOMBHIyaldbHOE, IPUHATUE pEIIeHUs B TIpyImne, MPUHATUE
pelLeHNi Tpynmnoin);

COCTaBJIATh IJIaH JeHcTBUM (IU1aH pealn3alud  HaMEYEeHHOTO
aJIropuTMa pelIeHusl), KOPPEKTUPOBATh MPEATIOKEHHBIN aITOPUTM C
y4€TOM TOJY4YEHHUs] HOBBIX 3HAHMHA 00 M3ydaeMoM OOBEKTe; JAesaTh
BBIOOp M OpaTh OTBETCTBEHHOCTH 3a peIlleHHe

3.2

CaMOKOHTpOIIb

321

Bnanmers criocobamu caMOKOHTPOJISI, CAMOMOTHBAITUU U pe(IIeKCUM

3.2.2

BHOCUTD KOpPpEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENHCTB, U3MEHHUBIINUXCSI CUTYallUl, YCTAHOBJIEHHBIX OIMIHUOOK,
BO3HHMKIINX TPYAHOCTEN

3.2.3

JlaBaTh afeKkBaTHYI0 OLIEHKY CHUTyalldd W TIpeajiarath IUIaH €€
W3MEHEHHS;

YUUTBIBATH KOHTEKCT M IPEABUIETH TPYAHOCTH, KOTOPBIE MOLYT
BO3HUKHYTh IIPU pEIICHUN Y4eOHOU 3a7auu, alaTUPOBATh PELICHHE
K MEHSIOIUMCS 00CTOSATENbCTBAM;

OOBSCHATh TPUYUHBI JOCTUXKEHHSI (HEIOCTHIKEHHS) pE3ylIbTaToB
NeSITeIbHOCTH, J1aBaTb OICHKY HPHOOPETEHHOMY OIBITY, YMETh
HaXOAUTh IIO3UTUBHOE B NPOM3OLIEIIIENH CHUTyallud,; OLIEHUBATh
COOTBETCTBHE PE3YNIbTaTa U LEIH YCIOBUAM




3.3. OMOLMOHAILHBIA HHTEIUIEKT

3.3.1 Pasnuyare, Ha3pIBaTh U YHOPaABISATH COOCTBEHHBIMH ASMOLUAMU U
SMOIMSMU APYTUX; BBISBISATH U AHAIM3UPOBATH MPUYUHBI MOILIUIA;
CTaBUThH ce0s Ha MECTO JAPYroro 4ejaoBeKa, MOHMMAaTh MOTHUBBI U
HaMEpPEHUs JPYroro; peryaupoBarh Crioco0 BhIPAXKEHHS SMOIIHIA

3.4 [Tpunsitne cebs u npyrux. OCO3HAHHO OTHOCHTHCA K JPYromy
YeJI0BEKY, €r0 MHEHHUIO; TPU3HABATH CBOE NPABO HAa OLIMOKY M TaKoe
e TMpaBO JPYroro; MpUHUMATh ce0s M Jpyrux, HE OCyXKIas;
OTKPBITOCTh cebe ¥  JpyruM; OCO3HaBaTh HEBO3MOXKHOCTD
KOHTPOJHMPOBATh BCE BOKPYT

IIpeameTHbIE pe3yJbTAThI
5-ii kiaace

K koH1y o0y4eHus B 5-m kJiacce 00yJaromuiics MOMyYuT CIEAYIOLINe IPEeIMETHbIE
PEe3YIIbTaThI:

Yucaa v BLIYUCIEHUS

ITorumars n IMpaBUJIBHO y1'[0Tp€6J'I$[TI) TCPMUHBI, CBA3aHHBLIC C HATYpPAaJIbHBIMU YHCJIaMU,
OOBLIKHOBEHHBIMH U ACCATUYHBIMU )Ip06$IMI/I.

CpaBHUBaTh U YIOPSIIOUMBATh HATypaIbHbBIE YHCIIA, CPABHUBATH B MTPOCTEHIIINX CITydasxX
OOBIKHOBEHHBIE IPOOH, IECATUYHBIE APOOH.

CoOTHOCUTB TOUKY Ha KOOPIAMHATHOM (YMCIIOBO) MPSIMON € COOTBETCTBYIOLIMM €1 YHCIIOM U
n300pakaTh HaTypaJbHbIe YUCIa TOYKAMU Ha KOOPIAUHATHOMN (YMCIIOBOI) MPSAMOIA.

BreimonusaTes apudmerndyeckue AeCTBUS ¢ HATYpalbHBIMH YUCIIaMH, C OOBIKHOBEHHBIMU
IpoOSIMH B MIPOCTEUIITNX CITyYasiX.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIYMCICHUMN.
OKpyniIATh HaTypaJIbHBIEC YUCIIA.
Pemenue TeKCTOBBIX 32124

Pemarp TexcToBbIE 3a1a4K apu(METHIECKIM CIIOCOOOM U € TOMOIIIbIO OPTaHU30BaHHOTO
KOHEYHOT0 Iiepedopa BceX BO3ZMOYKHBIX BapHUAHTOB.

Pemars 3amaun, comeprkaiime 3aBUCUMOCTH, CBS3BIBAIOIINE BEJTUYHHBI: CKOPOCTh, BpEeMsI,
paccTosiHKE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3aluCH, CXeMbI, TaOJIUIIbI, 0003HAaYEHUs MTPU PEIICHUH 3a/ay.



ITonp30BaTbCsi OCHOBHBIMU CANMHUIaMHU U3MCPCHUA: LICHBI, MACChI, PACCTOAHNA, BPCMCHH,
CKOPOCTH, BbIpaKaTb OAHU CIUHHUILIbI BSIMYUHBI UCPE3 APYTUC.

W3BriekarTs, aHATU3UPOBATH, OIIEHUBATh UH()OPMAIINIO, IPECTABICHHYIO B Ta0IHIIE, HA
cTon04aTol AuarpamMme, MHTEPIPETUPOBATh MIPEICTaBICHHbIE JaHHbIE, UCIIOIb30BaTh
JTaHHBIE TIPU PEILICHUU 3aad.

Harasanas reomMeTpus

[Tonb30BaThCsi reOMETPUUECKUMHU MOHATUSMU: TOUKA, IPSIMast, OTPE30K, JIy4, yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTH PUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPa, UMEIOIIUX (POpMY H3yUEeHHBIX
reOMEeTpUYECKUX UTyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIVIaMU: BEPILIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: yTOJ1, BEPIIMHA, CTOPOHA, IMarOHaJb, C OKPY>KHOCTBIO: pauyc,

TUaMeTp, [EeHTP.

I/I306pa)KaTI> HN3YUYCHHBIC TCOMCTPHUICCKHUC (1)I/Il“ypbl Ha HEJIMHOBAHHOM M KJIETYATOM 6YMaF€ C
IIOMOLIBIO IUPKYIIA U JIMHEHKU.

Haxoauth qauHbI OTPE3KOB HECIMOCPCACTBCHHBIM U3BMEPCHUEM C IIOMOIIbIO HHHCﬁKH, CTPOUTH
OTPEC3KHU 3aJlaHHOM AJIMHBI; CTPOUTH OKPYKXHOCTDH 3a/IaHHOT'O paJinyca.

Hcnons30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYIOJIBHUKA, KBAAPATa IS KX ITOCTPOCHMUS,
BBIYMCIICHUS TUIOLIAAN U IIEpUMETPA.

Boruncnsate nepuMeTp U III01aAb KBajpara, IpsiMOyrojibHUKa, PUTyp, COCTaBIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4Kcie GUryp, n300pakeHHbIX Ha KieTyaroil Oymare.

ITonp30BaTbCsi OCHOBHBIMU MCTPUYICCKUMHU CAUHNULIAMU U3MCPCHUS JJIMHBI, IIJIOMAAN;
BbIpAXKaTb OAHU CAUHUIBI BSJIMYUHBI U€PE3 APYTHUC.

Pacno3naBarh napaJiiCJICIuIica, I(y'6, HCIIOJIB30BATh TCPMUHOJIOTHUIO: BEPIIHNHA, p66p0, T'paHb,
HU3MCPCHUSA, HAXOAUTHb USMCPCHUA ITapaJIJICIICTIMIICAA, Ky6a

Berancisats 00bemM 1<y6a, napajjiejacnuieaa 1no 3aiaiHHbIM U3MCPCHUAM, ITOJIb30BaTHCA
CANHUITaMU U3MCPCHUA oOBema.

Pemrars HecToKHBIC 3a1a4yr Ha UBMCPECHUC TCOMCTPHUICCKUX BCIIMYMWH B ITPAKTUICCKUX
CUTyalusix.

6-i1 kiIace

K xoHity oOy4enust B 6-m ki1acce o0yJaronuiics MoyduT CIEAYoNue IpeIMETHbIE
PE3YIbTaTHI:



Yuciia 1 BLIYUCICHHUS

3HaTh U IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YUCEI U CIIOCOOAMU UX
3aIucH, MePeXOoaUTh (€CIU 3TO BO3MOXKHO) OT OAHOM (POpPMBI 3aIlMCH YHCTIa K IPYTOH.

CpaBHI/IBaTB " YIIopsAa04YHBaTh LCJIbIC YK Cila, OOBIKHOBEHHEIE U JCCATHYHBIC I[pO6I/I,
CpaBHHUBATb YMUCJIa OJHOI'O U pa3HbIX 3HAKOB.

BrImonssATe, coueTas yCTHbIE U MUCbMEHHBIE TPHEMBL, apu(METHUECKUE IEHCTBHS C
HaTypaJIbHbIMU U LIEJIBIMHU YUCIIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMH,
IIOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YHACIAMHU.

BbruncnsaTh 3HaUE€HUS YUCIIOBBIX BBIPAKEHUH, BBIIIOJIHATD IPUKUAKY U OLIEHKY pe3yabTara
BBIUYHCIICHU, BHIIOJIHATH Pe0o0Opa30BaHMsI YUCIOBBIX BBIPAKEHUI Ha OCHOBE CBOMCTB

apu(MeTHUECKUX JTCHCTBUH.

COOTHOCHTD TOYKY Ha KOOp,Z[HH&THOfI HpHMOﬁ C COOTBCTCTBYHOIIIUM €M YMCIJIOM U I/I306pa)KaTI>
4qHciia TOUKaMM Ha KOOp,Z[HHaTHOﬁ HpHMOfI, Haxo4AuThb MOAYJIb YHCJIA.

CoOOTHOCUTH TOUKH B IIPSIMOYTOJIbHON CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOW TOUYKH.
OKpymJIATh LIEJIble YUCIIa U IeCATHYHBIE APOOH, HAXOAUTh IPUOIMKEHHS YUCEI.
Yucaosbie 1 OYKBEHHbIC BbIPAKECHHSA

Ilonumars u ynOTpe6J'I$ITB TCPMUHBI, CBA3aHHBIC C 3alIUCBIO CTCIICHU Y1 CJIa, HAXOOUTb
KBaapar u Ky6 YHrCJiia, BBIYUMCIIATH 3HAYCHUA YU CIIOBBIX BLIpa)I(eHHﬁ, coAcCpIKaluX CTCTIICHU.

ITonw3oBarbes IMprU3HaKaMH JCJIMMOCTH, PACKJIAAbIBATh HATYPAJIbHBIC YU CJIa HA IIPOCTHIC
MHOXHUTCIIN.

[Tonb30BaThCst MacITaboM, COCTABISITH MMPOTIOPIIMU U OTHOIIICHUSI.

Hcnonws3oBarh OYKBBI A1 0003HAUEHHUS YHCEI IIPU 3alMCH MAaTeMaTHUeCKUX BBIPaXKCHHUIA,
COCTaBJISITh OYKBEHHBIC BBIPAKECHUS U (DOPMYITbI, HAXOIUTh 3HAYCHUST OYKBEHHBIX
BBIPKECHHM, OCYIIECTRIISIST HEOOXOIUMBIE TTOJICTAHOBKH M MPE0Opa30BaHUS.

Haxonuths HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelenue TekcTOBLIX 33124

Pemats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4d apU(METUUECKIM CIIOCOOOM.

Peniare 3aa4u, CBSA3aHHBIC C OTHOIICHUECM, TPOITOPITHOHAJIIBHOCTBIO BEJIMYUH, ITPOLICHTAMU,
peuiaTb TP OCHOBHELIC 3a/1a9M Ha I[pO6I/I 1 MPOLCHTEIL.

Pemars 3amauu, coneprkaiine 3aBUCUMOCTH, CBA3BIBAIOLINE BETMUUHBI: CKOPOCTb, BpEM,
paccrosiHue, LieHa, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOJUTEILHOCTh, BpeMs, 00beM paboThl,
UCIIONB3YS apu(PMETHUECKUE IEHCTBUS, OLIEHKY, TPUKUIKY, TIOTH30BATHCS SAMHUIIAMU
WU3MEPEHHS COOTBETCTBYIOIIUX BEJIUYHUH.



CocTaBiiaTh 6}7KBCHHBIe BBIPpAXCHUA 110 YCIIOBUIO 3a1a4u.

W3Bnekars nHpoOpMaInio, MPeICTaBICHHYIO B TaOIUIaX, Ha JIMHEHHON, CTOI0UaTON Win
KpYyroBO# iparpaMMax, UHTEpIpEeTUPOBATh MIPEICTABICHHbBIE IaHHBIE, UCII0JIb30BaTh JaHHBIC
IIpU pELICHUN 3a/1ay.

[IpeacraBmsTh HHGOPMALIMIO C TIOMOIIBIO TAOJIHII, TUHEHHON M CTOJIOYATON TUarpamm.
Haruasanasi reomerpust

[IpuBoaUTH IpUMEPHI 0OBEKTOB OKPYXKAIOIIET0 MUPa, UMEIOIIUX (POpMY U3y4EeHHBIX
re€OMETPHUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, TPUMEPHI PaBHBIX U CHUMMETPHYHBIX

buryp.

N300pakaTh ¢ MOMOIIBIO LUPKYIIS, TUHEHKH, TPAHCIIOPTUPA HA HEIMHOBAHHON U KJIETYaTON
OyMare U3y4eHHBIE TUIOCKHE TeOMETPUIECKHe (UTYPHI U KOH(PUTYpAITH, CAMMETPHYHBIC

¢burypsi.

[Tonp30BaTHCSI TEOMETPUUECKUMU TOHSATHSIMH: PABEHCTBO (BUTYP, CHMMETPUS, HCIIOIB30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCb CUMMETPHUH, LICHTP CUMMETPHH.

HaxonuTe BeMUYUHBI YIIIOB U3MEPEHNUEM C IIOMOIBIO TPAHCIIOPTUPA, CTPOUTH YITIbI
3aJJaHHOI BEJIMUYMHBI, [10JIb30BATHCS NP PEIIEHUH 3a/1ad IpalyCHON Mepoil yIios,
pacrno3HaBarh Ha YepTekKax OCTPbIH, IPSMOH, pa3BEPHYTHIA U TYIOU YIVIBI.

Breraucnars HJINHY HOMaHOﬁ, NEPUMETP MHOI'OYroJibHUKA, IMOJIb30BaThCA CAUHHUIIAMU
HU3MCPCHUA JJIMHBI, BBIPpAXKATh OJHU €CAVMHUIBI U3BMCPCHUA AJIMHBI UCPE3 APYTrUc.

Haxoauts, ncnionb3yst 4epTeKHbIE HHCTPYMEHTHI, PACCTOSIHUS: MKy IBYMSI TOUKaMU, OT
TOYKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBaJIpPaTHON CETKeE.

Bbruucnare miomans Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJILHUKOB, HCIOIb30BaTh pa3orueHue
Ha IPSIMOYTOJIbHUKH, Ha paBHbIE (PUTYPBI, TOCTPaUBaHUE A0 NPSIMOYTOJIbHHUKA, [T0JIb30BATHCS
OCHOBHBIMH €IMHUILIAMH U3MEPEHUS IO, BBIpaXaTh OAHU €IUHULIBI U3MEPEHUs
IJIOIAU Yepe3 ApyTrue.

Pacno3HaBaTh Ha MOACTIAX U I/I306pa)KeHI/I$IX nupamMuay, KOHYC, HUJIUHAP, UCTI0JIb30BATh
TCPMUHOJIOTHIO: BEPIIIHNHA, pero, rpaHb, OCHOBAaHUC, pa3BCPTKa.

N3o0pakars Ha KieTyaTol Oymare MpsiMOYTOJIbHBIN TapaiIeIeTUIeI.

Berancisats 00bem MMPpAMOYTOJIBHOTO ITapaJuICJICIIUIIcaa, K}/Ga, IIOJIB30BaTrbCsl OCHOBHBIMU
CANHUITaMU U3MCPCHUA oOBema.

Peniars HeclloXKHBIE 3a1a4l HA HAXOXKACHHE TCOMCTPUYCCKUX BCIIMYHH B IIPAKTUYCCKHUX

CUTyalusix.

B ¢enepanbHpIX M peruoHaNbHBIX MPOLEAYpax OLEHKH KadecTBa 0Opa3oBaHUs
UCTIONB3YyeTCsl MepedyeHb (Koau(pukarop) pacHpeAeseHHbIX IO KJlaccaMm IPOBEPSIEMbIX



TpeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOIO
o01ero o6pa3zoBaHus U IEMEHTOB COJIEPKaHMs [10 MaTeMaTHKe

IIpoBepsiembie

TpeOOBaHUS K pe3yjabraram 0CBOEHMSI OCHOBHOI

oOpa3oBareibHOI MporpamMmsl (5 KJace)

Kon [IpoBepsiemble NpeAMETHBIE PE3yIAbTaTbl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBareIbHOI MPOrpaMMBbl OCHOBHOTO 00111er0 00pa30BaHus
pe3ynbTaThl
1 Hucna 1 BIYMCIICHUS
1.1 [Tonumare ¥ TPaBUIBLHO YHOTPEOISATH TEPMHUHBI, CBSI3aHHBIE C
HaTypaJbHbIMM 4YMCIaMH, OOBIKHOBEHHBIMH WU JECATUYHBIMU
IpoOsIMU
1.2 CpaBHUBaTh U yIOPAIOYUBATh HATypaJIbHBIE YHCIIA, CPABHUBATH
B MPOCTEHUIIUX Cllydasix OOBIKHOBEHHbBIE IPOOU, NECATUUHbBIC
npodu
1.3 CoOoTHOCUTH TOYKY Ha KOOPJAMHATHOM (YMCIIOBOI) mpsAMOH ¢
COOTBETCTBYIOIIMM €l YHCIOM M HU300paxkaTh HaTypalibHbIE
Yyclia TOYKaMH Ha KOOPJIWHATHOH (YMCIIOBOI) MpsiMOi
1.4 BoinonHATe  apudpmeTHueckue JAEWCTBUS C HaTypajJbHBIMU
YHClIaMH, C OOBIKHOBEHHBIMU APOOSIMHU B MIPOCTEHIINX CIIydasix
1.5 BrInonHATE IPOBEPKY, NPUKUAKY PE3YSIbTaTa BEIYMCICHUN
1.6 OxpyraTh HaTypaJbHbIE YHCIa
2 Pemenue TekcToBBIX 3a1a4
2.1 Pemath TekcToBBIE 3aqauM apu(METHYECKUM CIOCOOOM U C
MIOMOIIbI0  OPTaHHW30BaHHOTO KOHEYHOro mepedopa Bcex
BO3MOKHBIX BapUaHTOB
2.2 Pemarp 3apmaum, conepikaliye 3aBUCUMOCTH, CBSI3bIBAIOIIME
BEJIMYMHBI: CKOPOCTb, BPEMS, PacCTOSHUE, 1I€HA, KOJIUYECTBO,
CTOUMOCTb
2.3 Hcnonb3o0BaTh KpaTkue 3ammcy, CXeMbI, TaOIHIIbI, 0003HAYCHHS
MIpH pelIeHUH 3a1a4
2.4 Ilonb30BaTbCsl OCHOBHBIMHU E€AMHHULIAMU HW3MEPEHHUS: LIEHBI,
MacChl, PACCTOSIHMS, BpPEMEHH, CKOPOCTH, BBIpaXXaTh OJIHU
€IMHHULIbI BETUYMHBI Yepe3 Apyrue




2.5

W3Bnekath,  aHamUM3WpOBaTh,  OLICGHWBaTh  HH(OPMAIHIO,
MPEACTABICHHYI0O B TaOnuIle, Ha CTONOYaTOW Juarpamme,
HMHTEPIPETUPOBATh MPE/ICTABJICHHbIE JaHHBIC, HCIOJIb30BATh
JTAaHHBIC MPU PEIICHUH 3a7a4

Hal"J'IfI,Z[HaH reoMeTpusd

3.1

[Tonb30BaTbCsi TEOMETPUUYECKUMH HOHATUSIMU: TOYKA, HpAMas,
OTpPE30K, JIy4, Yrojl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT

3.2

[IpuBoauth mpuMepbl  OOBEKTOB  OKPYKAIOIIETO  MHpA,
uMeroux GpopMy U3y4eHHBIX T€OMETPUUECKUX (pUryp

3.3

Hcnonk30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIMHA
CTOPOHA; C MHOIOYTOJIbHUKAMU: YIojl, BEPIIMHA, CTOPOHA,
JIMAroHalb; C OKPYKHOCTBIO: paguyc, TUaMeTp, LIEHTP

3.4

N300paxars u3ydeHHble reoMeTpuueckue Gurypel Ha
HEJTMHOBAHHON M KJeT4aTol Oymare C MOMOIIBIO LUPKYIS U
JIMHENKHA

3.5

HaXOILI/ITB AJIMHBI OTPE3KOB HCIOCPCACTBECHHBIM H3MEPCHUEM C
IIOMOIIIBIO HHHeﬁKH, CTPOUTL OTPE3KH 3aHaHHOﬁ JJINHBI;
CTPOUTH OKPYKXKHOCTD 3aJaHHOI'O paJjnyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOPOH M YIJIOB HPSIMOYTOJIbHHKA,
KBajgpaTa i WX TIOCTPOCHMS, BBIYMUCICHUS IUIOMIATU U
nepuMeTpa

3.7

BoeruncnsaTe nepuMeTp M IJIOLWAAbL KBagpara, NPsMOYTOJIbHHKA,
(Guryp, COCTaBIIEHHBIX M3 NPSIMOYTOJBHHUKOB, B TOM YHCIIE
¢buryp, n300paxEHHbIX Ha KJIeT4aTon Oymare

3.8

[lIonp30BarbCs ~ OCHOBHBIMM ~ METPUYECKHUMH  €IUHULAMHU
W3MEPEHUs] JUIMHBI, TUIONIAJM; BBIPAXKAaTh OJHU E€AUHUIIBI
BEJIMYMUHBI YEpE3 APyTHe

3.9

Pacno3uasars mapaJuICJICnuIca, KY6, HCII0JIb30BAaTh
TCPMUHOJIOTHIO: BEPIINHA, pe6p0, rpaHb, UBMCPCHU; HAXOAUTH
HU3MCPCHUA MMapaJUICIICTINIIC/A, KY63.

3.10

Beruucnate 00bpéM  KyOa, mapawienenunena Mo 3aJaHHBIM
HU3MEPCHUAM, ITOJIB30BATHCA CAMHUIIAMHU U3MEPCHUA 00BEMa

3.11

Pemiare HecHoXXHEIE 3ala4yd Ha HU3SMEPCHUC TI'COMCTPUUCCKUX
BCJIMYHMH B MPAKTUYCCKHUX CUTYyallUsAX




IIpoBepsiemble 11€MEHTHI cofiepkanus (5 Kiacc)

Kon

[IpoBepsieMblil 2JIEMEHT COJIEPKAHUS

HarypanbHbie uncia u Hylb

1.1

Harypanbnoe wumcno. Psan nHarypamsHbix uymcen. Ywucno O.
N300pakeHne HaTypalbHBIX YHCENl TOYKAMH Ha KOOPAMHATHOM
(4MCIIOBOI) TIPSAMOI

1.2

ITo3urnmonHas CHUCTCMa CUHCJIICHUA. Pumckas HyMcEpanus.
I[eCHTI/I‘lHaH CHUCTEMA CUHCIICHHUA

1.3

CpaBHeHuE HaTypajJbHBIX YHCEJl, CPABHEHUE HATYpaJIbHBIX YHCEI C
HynéM. OKpyIIeHHe HaTypalbHbIX YUCEIN

14

CrnoxxeHue, BBIYMTAHWE, YMHOXXEHUE W JICJICHHE HATYPabHBIX
yricen. CBOWCTBO HYJIS MPHU CIOKESHUU, CBOWCTBA HYJS U €IUHUIIBI
pu YMHOXKeHUU. [lepeMecTUTeIbHOe M COYeTaTelIbHOS CBOMCTBA
(3aKOHBI) CIIOKEHHUSI U YMHOXKCHUS, PACIIPE/ICITUTEIIBHOE CBOHCTBO
(3aKOH) YMHOXEHUS

1.5

Ucnionb3oBanue OyKB 1Jis1 0003HAUECHUSI HEM3BECTHOTO KOMIIOHEHTA
Y 3aIIUCH CBOMCTB apu(PMETUUYECKUX AeUCTBUN

1.6

Henutenn © KpaTHbIE 4YHCIA, PA3JIOKEHHE HA MHOXHUTEIH.
IIpocTsie 1 cocTaBHble uncna. [Ipuznaku genumoctu Ha 2, 5, 10, 3,
9. JleneHne ¢ 0CTaTKOM

1.7

CreneHb C HaTypaJbHBIM IIOKa3aTelieM. 3amuch 4YKClia B BUJE
CYMMBI pa3psiIHBIX ClIaraeMbIX

1.8

YucnoBoe BblpakeHUE. BblunMcieHHWE 3HAYEHWH  YHCIIOBBIX
BBIPDAKEHHM, IOPSIOK BBIOJIHEHUS JelcTBUi. lcmonb3oBaHue
IIPYU BBIYUCIICHUSAX NIEPEMECTUTENBHOIO U COYETATENBHOIO CBOMCTB
(3aKOHOB)  CIIOKEHUSI W  YMHOXEHHUSA, pPacIpeaeTIuTeIbHOTO
CBOMCTBAa YMHOXKEHHUS

Hpobu

2.1

[IpencraBnenne o npoOu Kak CrocoOe 3aluCH YacTh BEIUMYWHBI.
OObikHOBeHHBIE JpoOu. [IpaBuibHBIE W HENpaBUIbHBIE APOOH.
CwmemranHas apo0b, MPEACTABICHHE CMENIaHHOW Ipo0u B BHIE
HENpPaBWILHOW JApoOM U BBIAEICHHE MEJOW YacTH 4YHcla U3
HeMpaBUIbHON npobu. M3o0pakeHue ApoOel ToukamMu Ha
YHCIIOBOM MPSAMOM




2.2

OcnoBHoe cBoiicTBO apobu. Coxpamienue apobGeii. [IpuBenenue
IpoOu K HOBOMY 3HameHaremto. CpaBHEHHE IpoOeii

2.3

CrnoxeHue U BRIYUTAHUE POOEH. YMHOXKEHHE U JIeNIeHHE IpoOeH,
B3aMMHO-00paTHbIe apoOu. HaxokiaeHune yacTu 1e0ro M Lesoro
II0 €ro YacTu

2.4

Hecstuunas 3anuch Apobeit. [Ipencrapnenue necsaTuaHON 1podu B
BUJIe 0OBIKHOBeHHOM. M300pakeHne NeCATUUHBIX Apo0Oeii TOUKaMu
Ha YUCJIOBOM mpsiMoii. CpaBHEHHUE ACCATUYHBIX OpOoOei

2.5

Apudmernueckue  OEHCTBUS € JECATUYHBIMH  JIPOOSIMH.
OxpyriieHue JecITUYHBIX IpooOeit

Pemenune TeKCTOBBIX 3a/1a4

3.1

Pemenune TeKCTOBBIX 3a/1a4 apI/I(bMeTI/I‘ICCKI/IM CIIocoooM

3.2

Pemrenue jormueckux 3amad. PemmeHue 3amad mepebOpoM BCeX
BO3MOXKHBIX BapuaHTOB. VICronap30BaHHWE TPU PEHICHUU 3ajad
TabJIUL U CXEM

3.3

Pemenne 3amad, comepkamux 3aBUCUMOCTH, CBSA3BIBAIOIIUE
BEJIMYUHBI: CKOPOCTh, BPEMSA, pPACCTOSIHUE, IIEHY, KOJIUYECTBO,
CTOUMOCTh. EauHMIIBI W3MepeHus: Mmacchl, O0O0bEMa, IIEHBI,
paccTosiHMs, BpPEMEHH, CKOpocTU. CBS3b MEXIYy €IUHUIIAMH
M3MEPEHUS KaXKJ0M BETNYNHBI

3.4

Pertenre 0CHOBHBIX 3a7a4 Ha I[pO6I/I

3.5

HpeﬂCTaBHeHI/Ie JaHHBIX B BUIC Ta6J'II/II_I, CTOJI0YATHIX AuarpaMmm

Harnsinnas reometpust

4.1

Harnsguele mpeacraBieHuss o (urypax Ha IUIOCKOCTH: TOUKa,
npsiMas, OTPE30K, Jyd, Yrojd, JIOMaHas, MHOTOYIOJIbHUK,
OKPYXXHOCTbB, KpyI. Yroi. IIpsMoi, OCTphIii, TyIIOM U pa3BEPHYTHIN
YIJIBI

4.2

JnuHa oTpes3ka, MEeTpUYECKHe €IMHUIBI JIUHBL. J[TMHA JTOMAaHOM,
[IEPUMETP MHOIOYIOJIbHUKA. M3MepeHue U MOCTPOEHHE YINIOB C
IIOMOIIBIO TPAHCIIOPTHUPA

4.3

Harmsinaele  mpencrtaBienuss o urypax Ha  IJIOCKOCTH:
MHOI'OYI'OJIbHUK, IIPAMOYT'OJIbHHK, KBagpar, TPEYTrOJbHUK; (6]
paBeHCcTBe uryp

4.4

H3o0paxenne ¢uryp, B TOM 4YHCIE Ha KIeT4aroi Oymare.
[TocTpoenue xKoHpUTYparuii U3 4acTell NPSIMOM, OKPY)KHOCTH Ha




HEJIMHOBAaHHOM U Kieryaroil Oymare. lcrnonb3oBaHME CBOMCTB
CTOPOH U YIJIOB IIPSIMOYT'OJIbHUKA, KBaJpaTa

4.5 [1nomaae npsMOyroabHUKAa U MHOTOYTOJILHUKOB, COCTABIEHHBIX U3
NpPSIMOYTOJIPHUKOB, B TOM 4Hcie (uryp, n300pakEHHBIX Ha
KJIeTyaroil Oymare. EMUHHIIBI M3MEpEHUs TUTOMAAN

4.6 Harnsaaele mnpencTaBieHHss O TPOCTPAHCTBEHHBIX —(UTypax:
OpSAMOYTOJbHBI  Hapamwiesnenunen, Ky0,  MHOTOIDaHHHKH.
N300pakeHne MpOCTEHITNX MHOTOrpaHHUKOB. Pa3BEPTKM KyOa u
napamnenenunena. Co3nanue Mopenedl MHOTOTPaHHUKOB (U3
OyMaru, NpoBOJIOKH, IUTACTWINHA U APYIUX MATEpUAIOB)

4.7 OO0BEM TPAMOYTONILHOTO Mapaienenunena, Kyoa. EauHuiis
HU3MepeHus 00bEMa

IIpoBepsiembie TpeOoOBaHUS K pe3yJibTaram 0CBOEHMSI OCHOBHOI
oOpa3oBareibHOI porpamMmsl (6 KJacc)

Kon IIpoBepsiemble  TIpeAMETHBIE  pE3yIbTaThl  OCBOCHUS ~ OCHOBHOM
IpoBepsie o0Opa3oBarebHON IPOrpaMMbl OCHOBHOTO OOIIETO0 00pa30BaHUs
MOTO
pe3ysbrar
a
1 UYucna u BBIYUCIEHUS

3HaTh U MOHUMaTh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUIaMU YHCEN U
1.1 crnocobamMu WX 3alHUCH, MEPEXOAUTh (€CIU ATO BO3MOXKHO) OT OJHOMU
(bopMBI 3anucu yucia K Apyroi

CpaBHI/IBaTB H  ynopsagoduBarb 1LECJbIC YHCIIA, OOBIKHOBEHHBIE U

1.2
JACCATHYHDBIC ,[[pO6I/I, CpaBHHBATh YUCJIa OJHOT'O U Pa3HbIX 3HAKOB

BrInonHATE, coueTasi YyCTHBIE U MUCbMEHHBIE TPUEMBI, aprU(PMETHUECKIE
1.3 JIEUCTBUSI C HATypaJIbHBIMH W IEJIBIMH YHUCIaMH, OOBIKHOBEHHBIMU H
JNECATUYHBIMU APOOSIMH, TIOJIOKUTETHHBIMHI M OTPHUIIATEIILHBIMU YHCIIAMH

BplunciaTe 3HaY€HUs YUCIOBBIX BBIPAXKCHUH, BBINOJIHATH NPUKUAKY U
14 OLICHKY PEe3YJIbTaTa BHIYMCIECHUH, BHIIOIHATH MPeoOpa30BaHMsl YNCIOBBIX
BBIpaXEHHUI Ha OCHOBE CBOMCTB apu(METHUECKUX NEHCTBUI

OprrJ'ISITI) OeJIbIC YucCiia U J€CATUYHBIC )IpO6I/I, HaXoauThb HpI/I6J'II/I}KeHI/I$I
HHUCCII

1.5

1.6 CoOTHOCUTH TOUKY Ha KOOPAMHATHOHN NpPSIMOM C COOTBETCTBYIOIIMM €1
YUCIOM M HM300paXkaTh YMCJIa TOYKAMM Ha KOOPJMHATHOM MPSIMOH,




HaXOoIUuTb MOJAYJIb YHUCJIa

COOTHOCHTH TOYKY B pr[MOYFOJ'IBHOﬁ CUCTEME  KOOpAMHAT C

1.7 .
KOOpJIMHATAMU 3TOU TOUKHU
18 OKpyIIsATh LEJIbIe Yncia U IeCATUYHBIC IPOOH, HAXOIUTh MPUOIMKCHUS
' YHCell
2 UucrnoBblie 1 OyKBEHHBIE BBIPAKEHUS
[Tornmare W ymoTpeONIATh TEPMHHBI, CBSI3aHHBIC C 3alHCHIO CTEIICHU
2.1 yHclia, HAXOAUTh KBaJparT U KyO 4YucIia, BBIYUCISATh 3HAUYEHUS! YHCIOBBIX
BBIPAXCHHI, COJIEPIKAIINX CTETICHU
99 [Tonmp30BaThCsi MPU3HAKAMU ACITUMOCTH, PACKIAbIBAThL HATypagbHBIC
' 4yCla Ha MPOCThIE MHOXKUTEIN
2.3 [Tonp30BaThCst MacITaboM, COCTABISITh MPOTIOPIIMU U OTHOILICHUS
Hcnonp3oBare  OykBBl IS OOO3HAYECHUs YHCENl TPH  3alliCh
24 MaTeMaTH4eCKUX BBIPAKEHUH, COCTaBISATh OYyKBEHHBIE BBIPDAKEHUS U
(dbopMyIbl, HAXOAUTH 3HAYEHUS OYKBEHHBIX BBIPAKCHHI
2.5 Haxonuths HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA
3 Perienne TekcTOBBIX 3a/1a4
3.1 Perrate MHOTOIIIarOBBIE TEKCTOBBIE 331a4H apU(PMETHUECKUM CIIOCOO0M
Pemarp 3ama4um, CBS3aHHBIC C OTHOIICHHEM, IPOMOPIHOHATBHOCTHIO
3.2 BEJIMYWH, TPOIEHTAMM, pellaTh TPU OCHOBHBIE 3a/Ja4d Ha JpoOou U
MPOLIEHTHI
Pemarp 3amaum, coneprkamiue 3aBUCHMOCTH, CBS3BIBAIONINE BEIIMYUHBI:
CKOPOCThb, BpEMS, pacCTOSHUE, I[eHY, KOJIUYECTBO, CTOMMOCTb,
3.3 MIPOU3BOAUTEIHHOCTbD, Bpems, 00bEM paboTsl, UCTIOJIb3Ys
apudmeTnueckue  JIEHCTBUS, OLEHKY, MNPUKUIKY; TOJIH30BATHCS
€IMHUIIAMU U3MEPEHHsI COOTBETCTBYIOIINX BEIMYNH
34 CocraBisaTh OyKBEHHBIC BBHIPAKCHHS 110 YCIIOBHIO 3a/1a9H
W3Bnekath nH(OpMAIUIO, MPEACTaBIEHHYI0 B TaOnHIax, HAa JTWHEHHOM!,
3.5 cToi04aTol WM  KPYroBOM  JIuarpamMmax,  HHTEPIPETHPOBAThH
MIPEJICTaBICHHBIC JAHHBIC, UCTIOIH30BATh JAHHBIE MPU PEIICHUH 3a/1a9
36 [IpencraBnsate wWHGOPMALMIO C TMOMOIIBIO TaONWIl, JUHEHHOW W

CTOJIOUATON JUarpamMm




Hal"J'IH,I[Haf[ TreoMEeTpUd

4.1

[TpuBoAUTH MpUMEPHI OOBEKTOB OKPYXKAIOUIEr0 MUpa, UMEIUX GopMy
U3YyYCHHBIX TEOMETPHUUYECKHUX IUIOCKMX M MPOCTPAHCTBEHHBIX (uUryp,
MPUMEPHI PABHBIX M CHMMETPHYHBIX (QUTYD

4.2

N300paxkaTb ¢ TMOMOIUBIO LMPKYIsA, JMHEHKH, TpPaHCIOPTUpA Ha
HEJIMHOBAaHHOW M KJeT4yatod  OyMare  H3y4€HHblE  IUIOCKHE
reoMeTpuuecKre GUrypsl U KOHPHUTypauu, CAMMETPUYHBIE (PUTYPBI

4.3

[Tonp30BaThCS TEOMETPUUECKUMU TTOHATUAMU: PaBEHCTBO (PUTYD,

CUMMETpHUS; HMCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEH:
OCb CUMMETPHUH, HEHTP CUMMETPUHU

4.4

HaxonuTe BeIWYMHBI YITIOB M3MEPEHUEM C IIOMOILBIO TPAHCIOPTHUPA,
CTPOUTH YIIIBI 33JaHHOW BEIMYMHBI, I0Jb30BATHCSA IPHU PEIICHUM 3a/1a4
IpagyCHOM MEpOM yIIOB, pacloO3HAaBaTh HA YEpTEkaxX OCTPBIM, NMPSAMOM,
Pa3BEPHYTHIN U TYNOU YITIbI

4.5

BbruucnsaTe AMHY JIOMaHOM, IEPUMETP MHOTOYTOJIbHHUKA, IOJIb30BATHCS
€AVMHULAMU W3MEPEHHUs JUIMHBI, BBIPAKATh OJHU E€IMHMIBI U3MEPEHUS
JUIMHBI Yyepe3 Apyrue

4.6

HaXOI[I/ITI), HCIIOJIb3YA ‘{epTé)KHLIe HHCTPYMCHTBI, paCCTOAHUA: MCKIAY
ABYM TOUYKaMH, OT TOUYKHU O HpﬂMOfI, AJIMHY ITYTHU Ha KBaZ[paTHOﬁ CCTKC

4.7

Bbruucnate 1miomans (Guryp, COCTAaBICHHBIX W3 HPSIMOYTOJbHUKOB,
UCIIOJIB30BaTh pa3OuMeHue Ha MPSMOYTOJIbHUKHM, Ha paBHbIE (DUTYpHI,
JOCTpauBaHUE [0 NPSIMOYIOJIbHHMKA, II0Jb30BaTbCsl  OCHOBHBIMU
€IMHULIaMU U3MEPEHHUs IUIOUIa/IM, BbIpaXaThb OJHU €IUHUIIBI U3MEPEHUS
IUIOILAAY Yepe3 ApYyrue

4.8

Pacnio3naBarh Ha MOfIETSIX M M300paKEHUAX THUPaMUIY, KOHYC, [IITUHD,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb, OCHOBAHHUE,
pa3BEpTKaA

4.9

N300paxkath Ha KJIeT4aToil Oymare mpsiMOYyroJibHBIN Mapasienenuie,]

4.10

Bbruncnate  00bEM  NpAMOYTOABHOIO  Hapajenenunena,  Kyoa,
MOJIb30BaThCsl OCHOBHBIMHU €IMHULIAMU U3MEpEeHUs 00bEMa
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Pemrars HeclokHEBIE 3aJauM Ha HaXOXJEHHE TCOMCTPUYCCKUX BCIIMYUH B
MPAKTHUYCCKUX CUTYaAIIUAX

IIpoBepsiemble 51€eMEHTHI cofepkanus (6 Kiacc)




Kon

[IpoBepsiemMblil 37IEMEHT CONIEPKAHUS

1 HarypanpHble uncia
ApudmeTrnueckre JEHCTBUS C MHOTO3HAYHBIMU HaTypajbHBIMU
YUCIIAMH. Yucnossie BBIPAXKEHHUS, IOPAI0K JEUCTBH,
11 UCIIONIb30BaHUE  CKOOOK. Vcmonb3oBaHWe TMpPH  BBIYUCICHUAX
IIEPEMECTUTEIBLHOTO U COYETATEJIbHOIO CBOMICTB CIIOKEHUS U
YMHO)KEHUS, PACIPENEIUTEILHOTO CBOMCTBA YMHOKEHHUSI
1.2 OxpyryieHre HaTypaJIbHbIX YU CEN
13 Jenutenun w KparHble 4YHCIa, HAWOOJBIIMKA OOMIMI JEIUTeNb U
' HauMeHblee oluiee kpatHoe. JlemuMoCcTh CyMMbl U IPOU3BEACHMUS
14 Jenenne ¢ octaTkom
2 Hpobu
21 OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalieHue
' npobeii. CpaBHEHUE M YIIOPSAOYUBAHUE ApoOe
29 Pemenue 3amau Ha HaXOXJAEHHWE YacTU OT LEJIOr0 M LEJIOro IO €ro
' yacTu. J[poOHOE YMCII0 KaK pe3ynbTar AeICHUs
[IpencraBnenne aecATUUHOW IpoOM B BHJIE OOBIKHOBEHHOW ApoOH M
2.3 BO3MOKHOCTh ~ TPEJICTABIICHUS  OOBIKHOBEHHOM Jpobu B  BUIE
NECATUIHON
Jecatuunble IpoOu U MeTpuyeckas cucreMa mep. Apupmernyeckue
2.4 JEMCTBUS M YHUCIIOBBIE BBIPAKEHHS C OOBIKHOBEHHBIMHU U J1€CATUYHBIMU
IpoOsMu
25 OtHowenue. /leneHnne B 1aHHOM OTHOUIEHMM. Macmral, mponopius.
' IIpuMeHeHre mponopuui IPU PEIEHUN 3314
[TonsiTve mpoueHTa. Beruncienue npoueHTa oT BEMUYMHBI U BETUYHUHBI
26 no e€ mNpoleHTy. BbIpakeHHEe MPOLEHTOB NECATUYHBIMU JPOOSMHU.
' Pemenne 3amau Ha npoueHTHl. BblpakeHHe OTHOIIEHMS BEIMYUH B
IIPOLIEHTaX
3 [TonoxxuTenbHbIE U OTPULIATEIbHBIE YK CIIA
[TonoxkutenbHble M oTpuuarenbHele uucna. lLlensle uucna. Moaynb
31 YHclla, TeOMETpUUEcKas MHTEpIpeTanuss Moayis yucia. M3o0paxkenue

qrcesl Ha KOOpAMHAaTHOM npsMoil. UucnoBsle mpomexyTku. CpaBHEHUE
quCell




Apudmernueckue NEHCTBUA C TOJOKUTEIBHBIMU M OTPHUIATEIbHBIMU

3.2
qHUCIaMU
[TpsMoyroibpHas cucTeMa KOOpAMHAT Ha TUIOCKOCTH. KoopanHaThl TOYKH
3.3 Ha IJIOCKOCTH, abcuucca u opauHara. [loctpoenue Ttouek u ¢uryp Ha
KOOPJIMHATHOM IJIOCKOCTH
4 bykBeHHBIE BBIpAKEHUS
[Ipumenenne OykB s 3allUCH MaTeMAaTHYECKHUX BBIPAKEHUH U
41 npemtoxkeHnit. CBoiicTBa apudMeTHUECKUX JAeUCTBUH. bykBeHHBIC
' BBIDQKEHUSI M YHCIOBBIE TIIOJCTAHOBKU. bBYyKBEHHBIE pPABEHCTBA,
HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA
42 @opmynbl, GOpMYIBl TIEpUMETpa W IUIOMIAAW IPSIMOYTOJBHHUKA,
' KBaJpara, 00b&Ma napasuiesenurea u Kyoa
5 Pemienue TeKCTOBBIX 3aMa4
51 Pemenne TekcTOBBIX 3a/1a4 apu(PMETHIECKUM CITOCOOOM
59 Pemienne normueckux 3amad. PemeHwe 3amau mepebopoMm  Bcex
' BO3MOYKHBIX BapUaHTOB
Pemenne 3amau, comep)KamMxX ~— 3aBUCHMOCTH,  CBSI3BIBAIOIIMX
BEJIMYMHBI: CKOPOCTb, BpEMs, pAacCTOSHHE, L€Ha, KOJINYECTBO,
5.3 CTOMMOCTb, IPOU3BOAMTENBHOCTh, BpeMs, 00BEM paboThl. EnuHuUIbI
U3MEPEHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTH.
CBsi3bp MEXy MHUIIAMH U3MEPEHUS KaXKI0H BETUYMHBI
Pemenune 3anad4, CBSI3aHHBIX C OTHOLICHHWEM, IPOTIOPIHOHATIBHOCTHIO
5.4 BEJINYMH, NPOLIEHTAMH; peEIleHHe OCHOBHBIX 337ad Ha JpoOH u
HPOILIEHTHI
55 OneHka W TpPUKHIKA, OKpyrieHue pesyabrata. CocraBieHue
' OyKBEHHBIX BBIPRKEHHUH MO YCIOBUIO 33Ja4H.
56 [IpencraBieHne MaHHBIX C TOMOIIBIO TaOMMII W JHATrPAMM.
' Cronbuarble quarpaMMsbl. YTeHHE KPYTOBBIX AMArpaMM
6 Harnsigaast reometpust
6.1 Touka, mpsiMasi, OTpE30OK, JIyd, Yroj, JIOMaHas, MHOTOYTOJIbHUK,
' YeTHIPEXYTONBHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT
6.2 B3auMHOe  pacmonokeHHe ~ JIByX ~ HIpSMBIX Ha  IUIOCKOCTH,

NapajuleIbHbIC NPAMBIE, IEPICHAUKYIISIPHBIC IIPSIMBIC




N3mepenne pacCTOAHMI: MEXKIy [JBYMS TOYKaMH, OT TOYKH JI0

6.3 o .
OpsSMOM, JJTMHA MapUIpyTa Ha KBapaTHOH ceTKe
6.4 W3mepenne u mocTpoeHue yrioB ¢ IOMOIIBIO TPAaHCHIOPTHPA
65 Bunst TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIbHBIM,
TYIOYTOJbHBIHN, pAaBHOOCAPEHHBIH, PABHOCTOPOHHUI
6.6 YetbipéxyronpHuk. [IpsMoyronbHuK, KBaapaT: UCIOIb30BaHHE CBOWCTB
' CTOPOH, YIJIOB, JaroHanei
H3ob6paxenue reomeTpuueckux (uryp Ha HeEIWHOBaHHOW Oymare c
6.7 UCIIOJIB30BAaHUEM LIUPKYNS, JIMHEMKH, YIrOJIbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieryaroil Oymare
6.8 [lepumeTp MHOTOYTOTBHUKA
[Tonsatne TulOmaaM  QUTYpHl, EIWHUIBI W3MEPEHUs  IUIOIIAJIH.
6.9 [TpubmmxénHoe wu3MepeHue Iwiomanad ¢uryp, B TOM 4YHCIE Ha
KBAaJIpaTHOM ceTke
6.10 [TpubmmxEéHHOE U3MEpPEHHUE TMHBI OKPY>KHOCTH, IJIOLIAJAN Kpyra
6.11 Cummerpusi: LeHTpajibHasg, oceBas U 3epkanbHasi. [locTpoeHue
' CUMMETPHUYHBIX (Uryp
Harmsimaele  mpencrtaBieHHss O MPOCTPAHCTBEHHBIX  (UTypax:
napajenenunen, Kyo, mpusma, NupaMmuja, KOHYC, LMIMHIAp, LIap U
6.12 ctepa. M3o0pakenue nmpoctpaHcTBeHHbIX Quryp. [Ipumepsr pa3Béprok
' MHOTOTPaHHMKOB, IWIMHApa M KoHyca. Co3maHue  Monenen
MPOCTPAHCTBEHHBIX ¢Guryp (u3 Oymaru, MTPOBOJIOKH, IJIACTHIMHA U
JPYTUX MaTepHuaoB)
6.13 IToustne  00BEMA, CAMHUIIBI  W3MEpeHusi  00bEMma. O0BéM

IPSMOYTOJIBHOIO Napajulesenumnena, Kyoa

IIpoBepsiembie Ha OI'D no MmaTemaTuKe TPeOOBAHUS K pPe3yJIbTaTaM OCBOEHHA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 00111€er0 00pa3oBaHus

Kon
MIPOBEPSAEMOTO
TpeOoBaHUS

[TpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ylbTaTaM OCBOCHHUS
OCHOBHO# 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs
Ha ocHoBe ®I'OC




YMeHue onepupoBarh MOHATUSIMH: MHOXECTBO, IIOAMHOKECTBO, ONEepalluu
HaJl MHOXKECTBaMU; YMEHUE OIIEpUPOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEeBO, LIUKJI, IPUMEHATh UX NP PEUICHUU 3a]1a4; YMEHUE UCIIOJIb30BaTh
rpaduyeckoe MmpecTaBIeHHe MHOKECTB JJIsl OMHCAHUS PEaIbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 JPYTrUX Y4eOHBIX MPEIMETOB

YMeHHe onepupoBarh MOHATUSAMMU: OIIPEAEIICHUE, aKCHOMa, TeopeMa,
JI0Ka3aTeIbCTBO; YMEHHME PACIIO3HABATH UCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHMS, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUMI

YMeHue onepupoBark MOHATUAMU: HATYPAIbHOE YUCIIO, IPOCTOE U
COCTAaBHOE YMCJIO, JEIIMMOCTD HaTypajabHBIX YNCEN, IPU3HAKU JEITUMOCTH,
L[€JI0€ YNCII0, MOAYJIb YKCIa, OOBIKHOBEHHAs Ap00Ob U JECATUYHAs ApOOb,
CTaHJAPTHBIN BUJ| YUCIIA, PALIMOHAIIBHOE YNCIIO0, UPPALlMOHAIBHOE YHCIIO,
apupMeTUYeCKUl KBapaTHbII KOPEHb; YMEHNE BBIIOJIHATH IEUCTBUS C
4KCJIaMH, CPAaBHUBATh U YIOPSAA0YNBATH YHCIIA, IPEACTABIATh YNCIA HA
KOOPAVHATHOW IIPSIMOM, OKPYINIATh YNCIIA; YMEHUE J1€]1aTh IPUKUIKY U
OLICHKY pe3yJbTara BEIYMCICHUN

YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C IIEJIbIM TOKa3aTeleM,
apuMeTHYeCcKUil KBaIpaTHbII KOPEHb, MHOTOUJIEH, alredpanyeckas Apoob,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOHN CTENEHH OOJIbIIe eMHULIBI;
YMEHHE BBINOIHATH Pacu€Thl 110 (popMyliaM, IpeoOpa3oBaHus 1IEIbIX,
JPOOHO-pallMOHATILHBIX BEIPAXKEHUH 1 BBIPAKEHHUH C KOPHSAMH, pa3jioKeHHe
MHOTO4JIEHAa HA MHOXKUTEJH, B TOM YHCJIE C UCII0JIb30BaHUEM (OpMYIT
pa3HOCTH KBAJPATOB M KBaJpara CyMMBI U pa3HOCTH

YMeHue onepupoBarh MOHATUSMHU: YACIOBOE PABEHCTBO, YPABHEHUE C
OJITHOM NIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE pellaTh JJUHEHHbIE U KBaJpaTHbIe ypaBHEHUS, IPOOHO-
panoHaIbHBIE YPABHEHUS C OJHON IIEPEMEHHON, CUCTEMBI IBYX JINHEUHBIX
YpaBHEHUH, JINHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJ[paTHbIE U IPOOHO-
panuoHaIbHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YUCIIE TIPU
pELIECHUH 3a]a4 U3 IPYruX NPEeIMETOB U MPAKTUYECKUX 3a/1a4; YMEHUE
HCIIOJIB30BAaTh KOOPAMHATHYIO MPSAMYIO U KOOPIUHATHYIO TUIOCKOCTD IS
n300pakeHHs pellieHU YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKLNS, TpaduK QYHKIUU, HYIU
(bYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUs,
yObIBaHUsI, HAMOOJIBIIIEE U HAUMEHbIIICE 3HAUYCHUS QYHKIINH, YMEHUE
OTIepUPOBATH MOHATUSAMU: TPSIMAast IPONOPIMOHAIBHOCTD, INHEHHAs
byHKIUA, KBagpaTUIHas GyHKIUsS, oOpaTHasi MPOMOPIHOHATBEHOCTb,
napabouia, runep6oa; yMeHue CTpouTh rpaduku GyHKIUI, HCIOIb30BaTh




rpaduKu IS ONpeeNieHHsI CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, 1UIs
pelieHus 3aa4d U3 APyrux yueOHbIX IPEIMETOB U peabHOM KU3HU;
YMEHHE BbIpaXkaTh (popMylaMu 3aBUCHUMOCTH MEXK/y BeIMUYHHAMU

YMeHue onepupoBaTh MOHATUSMU: TOCIEI0BATEIBHOCTD, apu(pMeTHIecKas
U reoMeTpUYecKas IPOrpeccun; yMEHHe UCII0Ib30BaTh CBOMCTBA
NOCIIeI0BaTeNIbHOCTEH, (POPMYIIBI CyMMBI U OOIIETO WiICHA IPU PEHICHUN
3aja4, B TOM YMCJIE 3a/1a4 U3 APYTUX Y4eOHbIX IPEAMETOB U peaabHOMN
KHU3HU

YMeHue penrarh 3a/1auu pa3HbIX TUIIOB (B TOM YHUCIIE HAa IPOLEHTHI, J0JIU U
4yacTH, ABUKEHUE, paboTy, IEHY TOBAPOB U CTOMMOCTh IIOKYIIOK U YCIIYT,
HAJIOTH, 3a/1a4d U3 00JaCcTH YIPABIECHUS JIMYHBIMUA U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABJIATH BHIPAYKEHUSI, yPAaBHEHUsI, HEPABEHCTBA U
CUCTEMBI 110 YCIIOBHIO 3a[1a4, UCCIICI0BATh IIOJIy4YEHHOE PEILICHUE U
OLIEHUBATh MPABAONOA0OHOCTb MTOJYYEHHBIX PE3y/IbTaTOB

YMeHue onepupoBaTh MOHATUAME: QHUTypa, TOUKA, OTPE30K, IpsMasi, Ty4,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOCAPEHHBIN
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, IPSIMOYTOIBHBIA TPEYTrOIbHUK, METUaHa,
OuccekTpHca U BHICOTA TPEYTOJIbHHUKA, YETBHIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJTBHUK, KBAJIPaT, TPAIEIUs; OKPYKHOCTb,
KPYT, KacaresibHasi; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE
pelarpb 3aa4qu, B TOM YHCIIE U3 IOBCETHEBHOM JKN3HU, HA HAXOXKICHHE
reOMETPUUYECKUX BEIMYUH C IPUMEHEHNEM M3YUYEeHHBIX CBOICTB (hUryp u
daxToB

10

YMeHue onepupoBaTh MOHATUSMU: PAaBEHCTBO (PUTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajlieIbHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX, YIOJ
MEXy IPSIMBbIMHU, IEPIEHIUKYIISAP, HAKJIOHHAs, IPOEKIUs, mogodue Guryp,
0J0OHBIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO TOUKHU U MPSMOIL;
YMEHHUE paclo3HaBaTh PaBEHCTBO, CHMMETPUIO U nojgodue guryp,
NapajuIeIbHOCTD U NMEPIEHIUKYISIPHOCTD IPSIMBIX B OKPYXKaIOIIEM MUPE

11

YMeHne ornepupoBaTh MOHITHSMU: JJIMHA, PACCTOSHUE, yroy (BeIWYWHA
yrila, CHHYC ¥ KOCHHYC yTja TPeyrojbHUKa), IUIOIa/ib; YMEHUE OLICHUBATh
pa3Mephl MPEeIMETOB U 0OBEKTOB B OKPYIKAIOIIEM MHUPE; YMEHUE TPUMEHSTh
(dbopMyITBI IEpUMETPA U TUIOIIATU MHOTOYTOIBHUKOB, THHBI OKPYKHOCTH U
MJIOMIA U Kpyra, o0beMa MPSMOYTOJBHOTO Tapaylieenuneaa; yMeHue
MIPUMEHSATH NPU3HAKKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroyibHUKa, Teopemy Iludaropa, TpuroHomeTpuueckre COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUU, TIOIIAACH




12

Ymenne  u3zo0paxkaTb  Iockue  GUTypsl W HX ~ KOMOMHAIuWW,
IPOCTPAHCTBEHHbIE (QUIYppl OT PYKH, C IOMOILBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIM CUMBOJIBHOMY
OIHCaHMIO

13

YMeHue onepupoBarTh MOHATHSAMU: IIPSAMOYIOJIbHAs CUCTEMa KOOPJMHAT;
KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOpa Ha
YKCII0, CKALIPHOE IIPOM3BEIECHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI U KOOPAMHATHI [JIs NIPEACTABICHUS JAHHBIX U PELICHUS 3a1ady, B
TOM YHCJI€ U3 JPYTUX y4EOHBIX MPEJAMETOB U PETbHOM KU3HH

14

VMeHHe oneprupoBaTh MOHATHIMHU: CTOJIOMKOBBIC U KPYTOBBIC THATPAMMBI,
TaOIUIIBI, CpeHee apuMETHIECKOe, MeIuaHa, HanOoJbIIee U HANMCHbIIIEe
3HAYCHUS, pa3Max YMCIIOBOTO Habopa; yMEHHE U3BIICKATh,
MHTEPIIPETUPOBATh U MPe0Opa30BbIBATh HHPOPMALIHIO, IPEACTABICHHYIO B
TaONUIaX ¥ HA JMarpaMMax, OTPasKaroIlyl0 CBOHCTBA M XapaKTEPUCTUKH
pealibHBIX MPOIIECCOB U SIBIICHUI; YMEHHE PacIO3HABATh H3MEHUNBBIC
BEJIMYMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBarh MOHATUIMU: CITy4ailHbINA ONBIT (Cay4yailHbIN
9KCIEPUMEHT), JJIEMEHTAPHOE COObITHE (37IEMEHTapHBINA UCXO/1) CIy4aiiHOIO
OTIBITA, CITy4aifHOE COOBITHE, BEPOSATHOCTH COOBITHS; YMEHNE HAXOIUTh
BEPOSITHOCTH CITy4alfHbIX COOBITUH B OIBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PELIaTh 3a/1aul METOAOM
OpPraHU30BaHHOIO Nepedopa U ¢ UCTIOJIb30BaHUEM TPaBUIIa YMHOXKEHUS;
YMEHHE OLICHUBATh BEPOSTHOCTU PEAJIbHBIX COOBITUH U SIBJICHU, TOHUMATh
POJIb MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUH B
OKPY’KaIOIlleM MUPE U B KU3HU; 3HAKOMCTBO C ITOHATHEM HE3aBUCUMBIX
COOBITHI1; 3HAKOMCTBO € 3aKOHOM OOJIBIIMX YUCEI U €T0 POJIbI0 B MACCOBBIX
SABJICHUSX
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YMeHue BIOUparh MOAXOIANIUN U3YICHHBIA METO JJIsI PEIICHUS 3a/1a4H,
MIPUBOAUTH NPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEN B PUPOAE U
JKA3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB MATEMAaTHKH B UCKYCCTBE,
ONKMCHIBATH OTAEIbHBIE BBIAAIOIIMECS PE3YNIbTAThl, IOJTYYEHHBIE B XO/I€
pPa3BUTHS MAaTEMATUKU KaK HAyKH, TPUBOAUTH MPUMEPHl MAaTEMATHUYECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU

IlepeyeHb 3J1eMEHTOB coJep:KaHusl, MpoBepsieMbix Ha OI'D mo MmaremaTuke

Kon [IpoBepsieMblIil 2JIEMEHT COAEepKAHUS
1 Yuca 1 BRIYUCICHUS

1.1 Hatypanbablie u nensie yrcna. [I[pu3Haky TeIMMOCTH IEeNbIX YHCeT

1.2 OOBIKHOBEHHBIE W  JIECATUYHBIE APOOW, TPOILEHTHI, OECKOHEYHBIC
MePHOANYECKHE IPooH

1.3 PanmonaneHbie yucna. ApudmeTHdyecKkrue ornepanuyd ¢ panuoHaTIbHBIMHU
YHCIIaMU

14 JlelicTBUTENBHBIE Yncaa. ApudMETUUECKHUE ONEPAINH C JCHCTBUTEIHHBIMU

qucjiaMu




1.5 [TpubnuxEHHbIC BBIYUCICHUS, TIPAaBUIa OKPYTJICHUS, TPUKUAKA U OLIEHKA
pe3yJbTaTa BHIYMCICHUN
2 AnrebpanyuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
2.2 Crenenb ¢ nenbiM mnokasareneM. CTeneHb ¢ paluOHAIbHBIM ITOKA3aTEeNIEM.
CBolicTBa CTENEHU
2.3 MHorousneHsl
2.4 AnreOpanueckas qpoob
2.5 Apudmerndeckuii  KOpeHb  HaTypajdbHOM  crerneHu. JleWcTBuUsS ¢
apu(METHYECKUMH KOPHIMHU HATYpAJIbHOM CTENIEHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 Lenbie 1 npoOHO-panioHANbHBIE ypaBHEHHs. CUCTEMBI M COBOKYITHOCTH
ypaBHEHUH
3.2 Lenbie n apoOHO-panMOHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Perienne TekCTOBBIX 3a1a4
4 YuncnoBbie OCIE0BATEIBHOCTH
4.1 ITocnenoBarenbHOCTH, CIOCOOBI 33AaHUS IOCIIEOBATEIbHOCTEHN
4.2 Apudmernueckass U reomeTpuyeckas mnporpeccur. dopmyna CIOXHBIX
IIPOLICHTOB
3) DyHKIMH
5.1. Oyukuusi, crnocoOsl 3ananus ¢(ynkuuu. [paduk Pynkuuu. O6nacts
omnpejieNeHuss M MHOXECTBO 3HaueHud ¢yHkuuu. Hymu Qynkuumu.
ITpomexxyTku 3HaKONMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH.
MakcumymMbl W MUHUMYMBI (pyHKIMH. HawmOonpmee u HauMeHbIee
3Ha4YeHHe PYHKIMHU Ha IPOMEKYTKE
6 KoopannaTs! Ha IpsIMOi M INIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue GpUrypsl 1 UX cBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHuKH
7.4 OKpY’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuieckiux BeITN4UH
7.6 BekTops! Ha MJIOCKOCTH
8 BeposiTHOCTh M cTaTUCTHKA
8.1 OnwucarenpHas CTAaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads




TemaTuueckoe IIAHUPOBAHUE

5-H KJjacc
KosnuecTBo yacos DJIeKTPOHHbIE
‘N;') HaumeHoBanue (Iénq)p%”e)
o0pa3oBare/ibHbIE
E pa3aeioB U TeM Bcee | Kontpoabubie |IIpakruyeckue eIc) CLI
NPOrpaMMsbl ro |padorsl padoThl pecyp
HarypanbpHbie
1 ancna. Jlencrsus ¢ 43 1 bubmuorexa ®PI'YC
HaTypaJbHbIMA «Mosmikosna
qHCclIaMu
Harngannas
2 |reomerpus. Jluunu | 97 2 Marepuassr POII
Ha TUIOCKOCTH
Maremarnka, 5 Kjacc,
OI'AOY AI10
3 OOBIKHOBEHHBIE 48 1 «Axagemus
1podu MuHnpocseneHus
Poccun»
Tpenaxep «Ob6nako
Harsaast 3HaHU.
4 | reomerpus. 10 1 Maremarnxka. S
MHOroyrojasHUK1 KIace, 000
«DusukoH Jlab»
5 | Hecatuunsie apodu | 38 1 Marepuans: POIII
Maremarnka, 5 Kjacc,
Harnsianas OI'AOY AI1O
6 reomeTpus. Tena u 9 1 «AKagemus
urypsr B MuHnpocseneHus
MIPOCTPAHCTBE Poccry
Tpenaxep «Ob6mako
v IToBTOpeHue u 10 1 SHaHHH».
0GoGeHme Maremaruxa. 5
kiacc, OOO
«DuzukoH JIab»




OBIIEE

KOJIMYECTBO
YACOB I10 170 4 4
[TPOT'PAMME
6-if KJ1acc
KosnvecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHnoBaHue (wnposrie)
n/ oOpa3oBareJibHbIE
- pa3ieJioB U TeM Bce |Kontposabubie |IIpakTnyeckue pecypeb
NporpaMmMsbl ro |padornl padoThbI
bubmuotexa ®I'UC
1 |Harypanbabie uncna | 30 1 «MoOSIIKOIa
Maremaruka, 6 Kiiacc,
Harngannas ®r'AOY AI10
2 | reomerpust. [Ipsimbie | 7 «AKajiemust
HA IUIOCKOCTH MuHnpocseneHus
Poccun»
Tpenaxep «O6nako
3HAHU».
3 | Jipo6u 32 1 1 Maremaruka. 6
KJjacc, 000
«Dusukon Jlab»
Harnsiaaas Kypc Bue0ypokos 1o
4 | reomerpus. 6 1 MaTreMaTHke 6 Kiacc
CummMmetpus
BeIpaxenus ¢ bubnuorexa ®I'UC
5 OykBaMu 6 «Mostikomay»
Maremaruka, 6 kiacc,
Harngannas OT'AOY AIIO
6 |reomerpus. Quryper | 14 1 1 «Axanemus
HAa IIJIOCKOCTH Munnpocemenus
Poccun»
Tpenaxep «Ob6mako
[TonoxurensHbIE U SHARHI.
7 | oTpuuareiabHbIE 40 1 MaTeMaTHKa. 6
qucia xiacc, 000




«PusukoH JIab»
Kypc Buneoypokos o
8 Ipencrapnenue 6 MaTeMaruke 6 Kaacc
JAHHBIX
Tpenaxep «O06mako
Harsignas 3HAHUIY.
9 |reomerpus. ®urypsl | 9 Maremaruxa. 6
B [IPOCTPAHCTBE KJ1acc, 000
«Pusukod JIab»
[ToBTOpEHHUE, Kypc BuaeoypokosB 1o
10 | 0600menue, 20 MareMaruke 6 Kiacc
CHUCTEMAaTH3aLIMs
OBULIEE
KOJIMYECTBO
YACOB I10 170

I[TPOT'PAMME
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