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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no yue6nomy npeamery «MaTtemarukay pazpadoTaHa Ha OCHOBE:

- ®@enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBLHOTO CTAaHIAPTa OCHOBHOTO OOIIEro
o0pa3oBaHMsi, YTBEpXKIACHHOrO NpukazoM MuHucTepcTBa mpocBemenus Poccuiickoit
®epnepannn ot 31.05.2021 Ne 287 (¢ U3BMEHEHHUSMU U AOTIOTHEHUSIMU );

- @enepanbHOil  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  00miero  oOpa3oBaHWs,
YTBEpKJI€HHOU mpukazoM MunmnpocsenieHusi ot 18.05.2023 Ne 370 (c U3MEHEHUSIMH U
JIOTIOJTHEHHUSIMH )

- Tlomoxenuss «O paboyeil mporpamme y4eOHOTO TpeaMeTa, Kypca TOCYIapCTBEHHOTO
O10/KETHOTO 00111e00pa3oBaTeIbHOr0 yupexaeHus e Ne 373 MockoBckoro paiiona
Cankr-IlerepOypra « JKOHOMUYECKHH JTUIICH

Hactosmas pabouas mporpamma sIBISIeTCSI COCTaBHOM YacTbi0 OCHOBHOM 00pa3oBaTeilbHON
porpaMMbl OCHOBHOTO o011ero oopasoanus ['bOY nuneit Ne 373 MockoBckoro paiioHa CaHKT-
[TerepOypra (coaeprkaTenbHbIN pa3aen).

[Tporpamma mo maremaruke st oOydaromuxcs 5 - 5 kiaccoB pa3padorana Ha ocaHoBe GI'OC
0O0O. B mnporpamme 1O MaTeMaTHKE YYTEHbl MJIEM M IOJIOKEHHUS KOHLENIUU pa3BUTUSA
MareMaruyeckoro oopazoBanus B Poccuiickoit deneparuu

[IpenmMeToM MaTeMaTUKH SBISIFOTCS (yHIAMEHTAJIbHbIE CTPYKTYphl HaIEro Mupa -
MPOCTPAHCTBEHHBIE (OPMBI U KOIUYECTBEHHBIE OTHOIIEHHUS (OT MPOCTEHIIHNX, yCBAMBAEMBIX B
HEMOCPCACTBCHHOM OIIBITC, 1O AOCTATOYHO CJIOXKHBIX, H€O6XOJII/IMI:IX AJId pa3sBUTUSA HAYYHBIX U
MPUKITAIHBIX Uel). MaTemMaTndeckue 3HaHUS 00eCIeYnBaOT MOHUMaHNe TPUHIIMIIOB YCTPOHCTBA
U HUCIIOJIB30BAaHU COBpeMCHHOfI TEXHUKH, BOCHPUATUEC U HHTCPIPECTALIUIO COIIH&J'II:HOﬁ,
HSKOHOMUYECKOM, MOMUTUYECKOW WHGPOpMAIUU, [Al0T BO3MOXKHOCTH BBITIOJNHATH pacueThl U
COCTaBJIATH AJITOPHUTMBI, HAXOAWUTH U NPUMCHATH Q)OpMYJ'II)I, BJIAJICTh MPAKTUYCCKUMU HpHUEMaAMU
FEOMETPUUECKUX HM3MEPEHUH U TOCTPOEHUH, 4YuTaThb WH(OpMalMIO, MPEICTaBICHHYIO B BUJE
TaONUIl, AUArpaMM U TpadUKOB, )KUTh B YCIOBHIX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN
XapaxkTep CIy4aiHbIX COOBITHH.

N3ydyenne marematuku (GOpMHUPYET Yy OOYyYaroIMXCs MaTeMaTU4YeCKUIl CTUJIb MBIIUICHHUS,

NPOSIBIIAIONINICS B ONpEAETCHHbIX YMCTBEHHBIX HaBblkax. OOydaroluecs OCBauUBAalOT TaKue
IpUEMBbl U METO/Ibl MBILIICHHS, KaK WHAYKIUS U JeyKIHs, 0000IeHne 1 KOHKPETH3allHsl, aHaIN3
U CHHTe3, Kiaccuukanuss M cucTeMaTu3auus, aOcTparupoBaHue U aHajorus. OOBEKTHI
MaTEMaTUYECKUX YMO3aKIYEHUH, MpaBuja HUX KOHCTPYMPOBAHHUS pAacCKpBIBAIOT MEXAHU3M
JIOTUYECKHUX IMOCTPOEHHM, CIIOCOOCTBYIOT BBIpaOOTKE yMeHHsI (OpMYyIUpOBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIlUIeHHE. M3yueHne mareMaTuku
obOecnieunBaeT (HOpMHUPOBAHHUE AITOPUTMUYECKON KOMITIOHEHTHI MBIIUIEHUS U BOCIIUTAaHUE YMEHUI
JeICTBOBATH 110 33JJaHHBIM aJTOPUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATH HOBBIE.
B mpomecce pemienus 3agay - OCHOBHOM Y4eOHOW MAEATENbHOCTH Ha ypOKax MaTeMaTHKU -
pa3BHUBAIOTCSI TBOPUYECKAs U IPUKJIAHAS CTOPOHBI MBIIIJIEHUS.

OOydenue MareMaTHKe JaeT BO3MOXHOCTh pa3BUBAaTh y OOyYarOIUXCS TOYHYIO,
palMOHATBbHYI0 U WH(POPMATUBHYIO Pe4b, YMEHHE OTOMpaTh Hambosiee MOIXOMALINE S3BIKOBBIE,
CHUMBOJIMUYECKHE, Tpaduueckue CpeacTBa Uil BBIPAKEHHUS CYXKAEHUH W HarIsAHOTO UX
IIPEJICTaBICHHUS.

HpI/I HU3YUCHUHU MATCMATHUKU OCYIICCTBIIACTCA 0611166 3HAKOMCTBO C MCTOAAMM IIO3HAHUA
HeﬁCTBHTeHBHOCTH, OpeaACTaBJICHUAMU O MPEAMETE M MCTOAAX MATCMATHUKH, HX OTIWYHUU OT
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METOJIOB JIPYTMX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUs
MaTEMATHKH JJIsl PeICHHs] HAYYHBIX U MPUKIIATHBIX 3a7a4.

[TpropuTeTHBIMU LEJSIMM O0YYEHHUSI MaTeMaTHKe B 5—6 KJlaccax sIBJISIOTCS:

MPOJOJKCHHE (OPMUPOBAHUS OCHOBHBIX MAaTEMaTUYECKMX TOHATUH (YHCIIO, BEIMYMHA,
reoMeTpuveckas  ¢urypa), OOECHEeYMBAIOIIMX  IPEEMCTBEHHOCTh M  MEPCIEKTUBHOCTD
MaTEeMaTHYECKOTO 00Pa30BaHMs O0YUIArOIIHXCS;

Pa3BUTHUEC UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH O6yLIaIOH_II/IXC$I, IMO3HaBaTCIILHOM
AKTUBHOCTHU, HCCIICAOBATCIBbCKUX YMGHHﬁ, HHTCPECA K UBYUCHUIO MATCMATHUKHU;

IOABCACHUC O6yanOHlHXCH Ha AOCTYIIHOM JJI1 HUX YPOBHC K OCO3HAHHUIO B3aWMOCBS3HU
MAaTEMAaTUKH U OKPYKAOIIECTO MUPA,

dbopmupoBanre (PYHKIMOHAILHONM MaTeMaTHYCCKOW T'PaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTuieckue OOBEKThl B peajbHBIX >KU3HEHHBIX CUTYallUAX, MPUMEHSATh OCBOCHHBIC YMEHHS
JUISL pElIEHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH MOJIYYEHHBIE PE3YJIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE IPAKTUYECKON CUTYaALUH.

OcCHOBHBIC JIMHUM COJEpKAaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apudmernyeckas U
reoMeTpHUuecKas, KOTOpbIE Pa3BUBAIOTCS MapajlielbHO, KaKJasi B COOTBETCTBUM C COOCTBEHHOMU
JIOTMKOH, OJIHAKO, HE HE3aBUCHUMO OJIHAa OT JPYrOd, a B TECHOM KOHTaKT€ U B3aHMMOJAEHCTBHM.
Taxke B Kypce MaTeMaTHKH MPOUCXOJUT 3HAKOMCTBO C 3JE€MEHTaMH ajreOpbl M onucaTeabHOH
CTaTHCTHUKH.

W3ydyeHune apudmeTnyeckoro marepuana HAuMHAETCS CO CHUCTEMAaTU3alUd U Pa3BUTHS
3HaHUHM O HATypalbHBIX YMCIAX, MOJYUYEHHBIX Ha YPOBHE HauaJbHOro obuiero obpaszoBanud. [lpu
TOM COBEpIICHCTBOBAHUE BBIYHUCIUTEIBHOM TEXHUKH U (OPMHPOBAHUE HOBBIX TEOPETUYECKHX
3HAHUM COYeTaeTcss € pa3BUTUEM BBIYMCIUTENBHONM KYJNbTYpbl, B YacCTHOCTH C OOy4YeHHEM
IpoCTEHIIUM IpUuéMaM MPUKHUJIKH U OLEHKU Pe3ylbTaTOB BBIYUCIECHUN. V3yueHue HaTypanbHBIX
qrcell MPOAOJIKAETCS B 6 KJIacCe 3HAKOMCTBOM C Ha4yaJabHBIMU MOHSITUSMH TEOPUU JAEITUMOCTH.

Hauano n3yueHust OObIKHOBEHHBIX U JIECATHUHBIX po0el OTHECEHO K 5 Kiaccy. DTO MepBbIi
3Tall B OCBOGHHMU ApoOEd, KOrjJa MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMM HJESIMHU, MOHSATHSIMHU
TeMbl. [lpu 3TOM paccmMoTpeHHe OOBIKHOBEHHBIX JpoOeil B MOJHOM OOBEME MpenlIecTBYeT
U3YUYEHHIO IECATHUHBIX IpOOEH, 4To 11e7eco000pa3HO ¢ TOUYKU 3PEHHUS JJOTHKH U3JI0KEHHUS YUCIOBOM
JIMHUM, KOT/Ia TIpaBuiia ACUCTBUM C IECATHUHBIMU JPOOSIMH MOKHO OOOCHOBAThH y>KE€ M3BECTHBIMU
QITOPUTMaMH BBIMIOJHEHUS AEUCTBUN ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU
IpOoOsIMU pPacIIMPUT BO3MOXKHOCTU JJIsi MOHUMAaHMSI OOy4YarOUIMMUCS MPHUKIAJIHOTO MPUMEHEHHUS
HOBOM 3allMCH IIPU U3YYEHUH JPYIUX MIPEAMETOB U MPU NPAKTUYECKOM HcTionb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM ATalm B HM3YyYEHMM JpoOel, I/e MPOUCXOJUT COBEPIIEHCTBOBAHHE HAaBBIKOB
CpaBHEHMsT M MpeoOpa3oBaHMs JpoOed, OCBOCHHE HOBBIX BBIYMCIUTENIBHBIX aJTOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYUCIEHUH, B TOM 4YHCIIE€ 3HAUYEHUN BBIPAKEHUH, COJEpXKallUX U
OOBIKHOBEHHBIC, W JIECATHYHBIC JPOOM, YCTAHOBJICHUE CBS3€H MEXIy HHUMH, PAaCCMOTPEHHUE
npuéMOB pelieHus 3a7ad Ha aApoOu. B Hauane 6 kimacca MpOMCXOJUT 3HAKOMCTBO C IMOHATHEM
IPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOXKHUTEIbHBIX U OTPULATEIbHBIX YMCEN SBISAETCS TO, YTO OHHU
TaK)K€ MOTYT paccMaTpUBaThCsl B HECKOJBKO 3TamoB. B 6 kilacce B Hayalle U3y4YEHHUS TEMBI
«IlonoxutenbHple U OTpHULATENbHBIE YMCIa» BblaenseTcs noareMa «llensle uncna», B pamkax
KOTOPOM 3HAaKOMCTBO C OTPULATEIbHBIMH YHUCIAMU W JCHCTBUSMHU C TOJOXHUTEIbHBIMH U

OTpULATCIIBHBIMU YUCJIAMH ITPOUCXOAUT HA OCHOBE COACPKATCIBHOI'O IMOAXO0AA. DTO0 MO3BOJISIECT HA
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JOCTYITHOM YpPOBHE IMO3HAKOMHUTH OOYYarOIIUXCS MPAKTHUYECKU CO BCEMU OCHOBHBIMH TOHSITHSIMHU
TEMBl, B TOM 4YHCJE€ W C IpaBUJIaMH 3HAKOB TPU BBINOJHEHUU apUPMETUYECKUX ICHCTBUH.
W3yueHne pallMOHAIBHBIX YHCEJ HA 3TOM HE 3aKOHUYUTC, a OyAeT POAOIIKEHO B Kypce aiareopsl 7
KJiacca.

[Tpu 00y4eHnHn peleHuro TEeKCTOBBIX 3a7ad B 5—6 KJlaccax HMCIONB3YIOTCA apu(METHUECKUE
npuémsbl pemenus. [Ipu orpaboTke BBIYMCIUTEIBHBIX HABBIKOB B 5—6 Kiaccax pacCcMaTpHUBAIOTCS
TEKCTOBBIE 3aJ]auyl CIENYIOIIUX BUJOB: 33Ja4l Ha JIBUKEHUE, HA YacTH, HA MOKYIKH, Ha padoTy U
IIPOM3BOIUTENBHOCTh, HAa MIPOLEHTHI, HA OTHOLIEHHs U mpomnopuuu. O0ydaronuecs 3HAKOMATCS C
npuéMaMM pelIeHus 3a/1a4 nepebopoM BO3MOXKHBIX BapUaHTOB, ydaTcsl paboTaTh ¢ MH(OpMaLuei,
NPEJCTaBICHHON B (hopMe TaOJIUI] HITU THaTrPaMM.

B mporpamme yweOHOro kypca «MaremaTtuka» HpPEAYCMOTPEHO (OPMHpPOBAHUE
IPONEEeBTUUECKUX alredpanyeckux IpeacTaBIeHUd. bykBa kKak CHMBOJ HEKOTOpPOro 4Hcia B
3aBHCUMOCTH OT MaTeMaTHYECKOIO KOHTEKCTa BBOJUTCA IIOCTENEHHO. DyKBEHHas CHMBOJIMKA
HIMPOKO UCHOJIB3YETCS MPEXkKIE BCEro JUIsl 3allUCH OOIIMX YTBEPKACHUN U NpeIokKeHuH, hopMyl,
B YACTHOCTH JIsl BBIYMCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS» YnCIa.

B mnporpamme yweOHoro kypca «MareMaTukay» IpeiCTaBleHa HArjsHas TeoMeTpus,
HalpaBlIeHHass Ha pPa3BUTHE OOpPAa3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpa)KeHU,
M300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3YYEHUU T'€OMETPUHU, KOTOPBIN OCYILECTBISETCS
Ha HarJISAHO-TIPAKTHYECKOM YPOBHE, OIMPAETCS Ha HATIISTHO-00pa3HOe MBIIIJICHHE 00yJIarOIuXCsl.
bonbuias posib OTBOJUTCS MPAKTUYECKON AEATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MOJIEIMPOBAHUIO.
OOyuaromiuecss 3HaKOMATCS. ¢ TEOMETPUUYECKUMHU (PUTypaMu Ha IJIOCKOCTH M B IIPOCTPAHCTBE, C UX
IpOCTEHIINMU KOHQUTYpalMsIMH, ydaTcsi U300pakaTh UX Ha HEIMHOBAHHOM M KileT4aTol Oymare,
paccMaTpuBaKOT MX MPOCTEHIINE CBOKCTBA. B mponecce n3ydeHus HarysiIHOW F€OMETPUM 3HAHUS,
NOJy4eHHbIe 00yUaroIUMUCS Ha YPOBHE HAUAIBHOTO 001Iero 00pa3oBaHusi, CHCTEMATU3UPYIOTCS U
pacIInpsIOTCS.

CornmacHo ywyeOHOMY MIaHy B 5—6 Kjlaccax U3y4daeTcsi WHTEIPUPOBAaHHBIM Mpeamer
«MareMaTuka», KOTOPbI BKJIIOYAET apU(pMETHUECKUH MaTephall U HarsiIHYI0 TE€OMETpHIO, a
TakXe IpOIEeBTUYECKHE CBEJICHHUS M3 anreOpbl, 3JEMEHThl JOIMKM M Hayajla ONucaTeIbHOU
CTaTUCTHKH.

Ha usydenue yueGHoro xypca «Marematuka» orBoautcs 391 yac u3 Hux: 340 yacoB u3
o0s3aTenpHOM yacTu ydeOHoro miuaHa (rmo 170 yacoB B kax/blil rog o0y4deHus) u 51 yac u3 yactu
y4eOHOro 1iiaHa, popMupyemMoii yuacTHUKaMu o0pa3oBaTesibHBIX oTHOLIeHi (34 yaca B 5 kiacce u
17 gacoB B mectom). Takum oOpaszoM, B 5 kiacce — 204 gacoa (6 yacoB B HENEN0), B 6 Kiacce —
187 gacos (5, 5 9acoB B Hememo). Yacel I KaKIOT0 Kypca OnpeesieHbl y4eOHBIM TUTAHOM JTHIICS
¢ yuérom TtpeboBanuii PI'OC, caHUTAPHO-IMHAEMHOJOTUYECKUX TMPaBUI M BO3MOKHOCTEH
00pa30BaTeNbHON OpraHU3aIUH.

[TpoMexxyTouHasi arTecTalys MPOBOAUTCS B COOTBETCTBUH C TmonoxkeHueM «O dopme,
MEPUOJUYHOCTH U TOPSIIKE TEKYIIEro KOHTPOJISI YCIEBAEMOCTH W MPOMEKYTOUYHOW aTTECTALUU
yaamuxcsa ['BOY mumneir Ne 373 MockoBckoro pairiona Cankt-IlerepOypra. IIpomexyrounas
aTTecTalus 3a y4yeOHbIN roja MpoBOAUTCS B (opMe ydeTa YeTBEPTHBIX OTMETOK. ATTecTanus 1o
YETBEpPTSAM MPOBOAUTCS B (opMe ydeTa TeKYIIUX OTMETOK. TeKylmuil KOHTPOJIbh MPOBOAUTCS B
¢dbopMax yCTHOTO OTBETa Ha BOIPOCHI 10 TeMe, MTUChbMEHHONW KOHTPOJILHON paboThI (BKIIIOUYAIOIICH
TECTOBbIC 33JaHUSI C MHOXKECTBEHHBIM M €IUHUYHBIM BBIOOPOM OTBETOB, 33JaHUS C OTKPBITBIMU
BOIIPOCAMH U JIp.), TMPOEKTHBIX M HCCIENOBATENbCKUX pPA0OT (MHAMBUAYAIbHBIX, MapHBIX,
IPYIIOBBIX).



YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI JIJIA YUEHUKA

Hopodees I'. B., Ilerepcon JI. I'. MaTemaTuka: 5 kiacc: B 2 4. JlabopaTopust 3HaHui
Hopodees I'. B., Ilerepcon JI. I'. MaTemaTuka: 6 kiacc: B 3 4. JlabopaTopust 3HaHui

COJEPKAHUE OBYYEHUS *
5 KUIACC

HarypanbHble ync/ia 4 HyJIb

HarypanbHoe uucno. Pan Hatypanbubix uncen. Yucno 0. M300paxeHne HaTypalbHbIX YUCEN
TOYKaMHU Ha KOOPJUHATHOM (YUCIIOBOI) MPSMOM.

[lo3unmoHHas cucrteMa cuucieHusd. PuMckas Hymepanus Kak HpUMEp HENO3UIMOHHON
cUCTeMbI cuuciieHus. [lecaTuuHas cucteMa CUMCIICHHUS.

CpaBHeHuE HaTypajbHBIX YHUCEN, CPAaBHEHHE HATypalbHbIX uucesl ¢ HylIéM. CrnocoObl
cpaBHeHUs. OKpyTJI€HHE HAaTypaJbHbIX YUCEIL.

CroxeHue HaTypalbHBIX YHCEI, CBOMCTBO HYJIA IPU CIOKEHUU. BrlunTaHue kak aeicTBue,
o0paTHOE CIOKEHUIO0. YMHOXXEHHE HATypaJbHBIX YHCEN, CBOWCTBA HYyNd M EIUHUIBI IIpU
yMHOXkeHUH. [leneHne kak JeiicTBue, oOpaTHOe YMHOKE€HHIO. KOMIOHEHTBHI NEHCTBUI, CBSI3b
mMexay HumH. [lpoBepka pesymbraTa apudmerndeckoro neictBus. llepemecturensHoe U
COYETaTeNIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHS U YMHOXEHHUS, paclpeielMTeNIbHOe CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanne OykB 111 00O3HAUEHHS HEU3BECTHOTO KOMIIOHEHTa M 3allCH CBOWCTB
apupMeTUIECKUX JEHCTBUM.

Jenutenun u KpaTHbIE 4YuCia, Pa3lOKEHUE HA MHOXKUTENU. IIpocThie M cocTaBHBIE 4YMCIA.
[Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. [lenenune c octaTkoM. Mcnonwv3zosanue cmenenu npu
nHaxoocoenuu HOJ[ u HOK uucen ¢ nomowblo pasnodxicenuss Yucia Ha npocmvle MHONCUMENU.
Hcnonvzosanue 3Haxa pasHOCUNIbLHOCMU 6 3aNUCU NPUHAKOG. J{oKazamenbCmeo Npu3HaKos
0eNUMOCMU.

Crenens ¢ HaTypaJIbHBIM MMOKa3aTeIeM. 3allUCh YMCIa B BUAE CYMMbI Pa3psAHbIX CJIaraéMbIX.

UucioBoe BbIpak€HHE. BpIUMCIIEHHE 3HAYE€HWM YHUCIIOBBIX  BBIPAXKEHUN, TMOPSAIOK
BBINOJIHEHUS ieHcTBUi. Vcnonap30BaHue NMpy BHIYUCICHUSX IEPEMECTUTENHHOTO U COUETATEIbHOTO
CBOICTB (3aKOHOB) CIIOKEHUS U YMHOXKEHHUS, PACTIPEAEIUTEIILHOIO CBOMCTBA YMHOKEHMUSL.

Jpoou

[IpencraBnenne o apoOu Kak croco0Oe 3amucu 4acTH BeTWYUHBI. OOBIKHOBEHHBIE TPOOH.
[IpaBunpHbIE M HempaBUiIbHBIE NpoOu. CMemanHas apoOb, MPEACTAaBICHUE CMENIaHHOW IpoOu B
BUJIE HEMPaBHIBHON JpoOM ¥ BBIICTICHHE IIEJNIONM 4YacTH dYWcia W3 HEMpaBUIBHOW apoOwu.
N300paxkenue npobei ToukaMu Ha YMCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO apodu. CokpaiieHue
npobeit. [IpuBenenue apodu Kk HOBOMY 3HamMeHaTe 0. CpaBHEHHE TPOOECH.

CrnoxeHue W BBIYMTaHHE JpoOel. YMHOXKEHHE W JeJieHHe ApoOei, B3auMHO OOpaTHbBIC
npobu. HaxoxaeHue yacTu 1esoro 1 1ejoro Mo ero 4yacTu.

JHecsatuunas 3anuch Apodeii. [IpeacraBneHue NecATHUHON ApoOW B BHIE OOBIKHOBEHHO.
N3o0pakeHne AECATHYHBIX ApoOe TOYKaMH Ha 4YUCIOBOW mpsiMod. CpaBHEHHE ECATHYHBIX
JpOOeH.

Apudmernueckue IEHCTBHS € AECATHUHBIMU ApoOsMH. OKpYTIIeHHE JeCATUYHBIX APOOEH.

! kypcusom ommeueno cooepoicanue, 3a cuem Komopozo yanybasemcs 6a306blil Kype MameManuKy



Pelnenue TeKCTOBBIX 32124

Pemenne TekCTOBBIX 3amad apuMeTHYECKUM crocoboM. PermieHue ormueckux 3amad.
Pemenne 3agau mepeGOpoM BceX BO3MOXKHBIX BapHaHTOB. lcmoip30BaHuEe MpH pEHICHUM 33134y
TaOJIMI] U CXEM.

Pemenue 3amad, comepKamux 3aBHCHUMOCTH, CBSI3BIBAIONINE BEIMYUHBI: CKOPOCTH, BPEMS,
paccTosiHue, IIeHa, KOJIWYECTBO, CTOMMOCTh. EJMHHIIBI W3MEpeHHs: Macchl, 00BEMA, IEHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBS3b MEXK1Y €IMHULIAMU U3MEPEHUS KaKOW BETMUYHUHBI.

Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue JaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUArPaMM.

Ilocmpoenue mooenu 6 6uoe K8AOPAMHO20 YPAGHEHUs, NPeOCMABIeHHO20 NPOU3BeOeHUeM
(nponedesmuka peuteHus 3a0ay ¢ NOMOWbIO K8AOPamuo2o ypaenenus. [locmpoenue mooenu 6 guoe
08YX YpasHeHUll ¢ 08yMs nepemMeHHuIMU (nponedesmuka cucmem ypasHenuti). Ilocmpoenue mooenu
8 8uOoe 08YX YPABHEHUll C 08YMsl NepeMEHHbIMU (NPOonedesmuKa cucmem ypagHeHull).

Hzvik u noeuxa. Bovickazvisanus. Obwue ymeepoicoenus. Beedenus euda ymeepoicoenus,
nonsmue KoHmpnpumepa. Beeoenue suoa ymeepoicoenus, 00Ka3amenbCmeo UCMUHHOCU MemoOOM
nepebopa. Ymeepowcoenus o cywecmsosanuu. Cnocodvl 00Kazamenbcmea oOwWux ymeepicoeHul.
Beeoenue ob6o3nauenui. Jlokazamenbcmeo u OnpoeepiiceHue BbiCKA3bIBAHUL pPA3HO20 6U0d
(wacmmuulx, obwux, o cywecmeosanuu). Ilpobrema Ooxazamenvcmea 0OwWe20 YmMeEepHCOeHUs HA
OecKoHeuHoOM MHOXMCecmse.

Harnsinnasi reomerpust

Harnsaaeie npeacraBieHus o ¢purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yro,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY)KHOCTb, Kpyr. Yrou. IIpsMo#, OCTpbIi, TYNmOH M pa3BEPHYTHIN
YTJIBL.

JnuHa oTpeska, MeETpHUECKHE eIUHHIBI JIUHBL  JliMHA  JIOMaHOW, TEepUMETp
MHOTOYTOJIbHUKA. MI3MepeHne 1 mocTpoeHre yriioB ¢ TOMOIIbIO TPAHCTIOPTHPA.

Harnsmaeie nipencrarienns o (urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK, TPSMOYTOJIBHUK,
KBaJIpaT, TPEYTOJIBHHK, O PAaBEHCTBE (QUTYP.

Nzobpaxenue ¢uryp, B TOM yucie Ha kietdaroil Oymare. [Toctpoenne xkoHurypauuii u3
gacTeld MpsIMOM, OKPY)KHOCTH Ha HETMHOBAaHHOW W KjeTuaToil Oymare. Vcmonb3oBaHHe CBOWCTB
CTOPOH U yIJIOB IPSIMOYTOJIbHHKA, KBAIpaTa.

[Tnomane MPSMOYrojibHUKAa ¥ MHOTOYTOJBHUKOB, COCTABICHHBIX W3 MPSIMOYTOJEHHKOB, B
TOM yucie Guryp, n300pakEHHBIX Ha KieTyaTon Oymare. EqMHUIIBI H3MEpEeHUS TTOMIAIH.

Harnsagueie  mpeacraBieHuss O  IPOCTPAHCTBEHHBIX  (urypax:  OpSMOYTOJIBHBIH
napajuienenunes, Kyo, MHOrorpaHHUKU. M300paskeHne npocTeliuXx MHOTOTpaHHUKOB. Pa3BEépTku
Kyba u mnapamwenenunena. Co3maHue Mojeneld MHOTOTPaHHMKOB (M3 Oymaru, MpOBOJIOKH,
TUTACTUJIMHA U JPYTUX MATEPUAIIOB).

O0BEM IIPAMOYTOIBHOTO TIapasuienenunena, kyoa. Enunuiiel nusmepeHus: oobEma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckne ACUCTBUS C MHOTO3HAUYHBIMU HATYPaJbHBIMH YHCIaMHU. YHCIOBbIE
BBIPDKCHUS, TMOPSIOK NEHCTBHIH, HMCIOJIb30BAaHHE CKOOOK. lcmonb3oBaHWE TNpH  BBIYMCICHUSAX
IIEPEeMECTUTENIFHOTO M COYETATEeIbHOTO CBOWCTB CIOXKEHHUS M YMHOXCEHUS, PaclpeleIuTeIbHOTO
cBoiicTBa yMHOXeHHUsA. OKpYyTIeHNEe HATypaJIbHBIX YHCEll.

JlenuTenu 1 KpaTHbIE YKCIa, HAUOOJIBIINIA OOLIMIA IeIUTENb U HAaUMEHbIIIee 0011ee KpaTHOe.
JenuMocTh CyMMBI M IpOU3BEACHUS. [[eeHne ¢ 0cTaTKoM.



Jpoou
OObIKHOBEHHAs1 poOb, OCHOBHOE CBOMCTBO ApoOHM, cokpaiieHue apoOeil. CpaBHeHHE H

yrnopsigounBanue Apodeii. Pemienue 3amad Ha HaxOXKIAEHHE YAaCTH OT LEJIOrO M IIEJIOTO0 MO €ro
yactu. J[poOHoe ymcio Kak pe3ynbTar naeieHus. [lperncraBienue aecaTUYHOW OpoOH B BUE
OOBIKHOBEHHOM JJpoOU U BO3MOXKHOCTh MPEJCTABICHUS OOBIKHOBEHHOM JAPOOH B BUE JECATHUHOM.
Hecartuunpie npobu U MeTpuyeckas cuctema Mep. ApudMeTHueckue IeHCTBHS W YHCIIOBBIC
BBIPQXEHHUSI C OOBIKHOBEHHBIMU U JECATUYHBIMU ApOOSAMHU. [lepexod K HamypanbHuiM YUCIAM.
Hcnonvzosanue ceoticme apupmemuueckux Oeticmsutl. I[Ipeobpazosarue uuciogvlx OpoOHLIX
svipadicenuil. Bvlsoo opmynst cpedwneil cxopocmu uepes cpeoHee apugpmemuyeckoe. Cpednee
apugmemuueckoe.

OtHomienue. Jlenenne B JaHHOM OTHOIIEHWW. Macmral, mnponopiusa. Ilpumenenue
nponopuuit npu pemeHun 3anad. Ocuoenoe ceolicmeo nponopyuu. Haxodxcoenue Heuzgecmnoz2o
unena nponopyuu. Ceolicmea u npeoodpazosanue nponopyuti. Cnocodvl npeobpazosanus
nponopyui. 3asucumocmu medxcoy eeruvunamu. llpsamvas u obpammuas nponopyuoHaILHOCMDb.
Aneopumm onpeoenenus 8u0a 3a8UCUMOCHIUL.

I'paghuxu npsamoti u 0bpamuoll NPONOPYUOHATLHOCIU.

IIponopyuonanvnoe oenenue. CnodxicrHoe nponopyuoHanbHoe OeleHue.

[Tonstue mporeHta. BeruncneHue mporeHTa OT BEIMYMHBI M BEIMYUHBI 1O €€ MPOLEHTY.
BripaxkeHue NPOLIEHTOB NECATUYHBIMU JApoOsMu. Pemienue 3agady Ha NPOIEHTHL. BripakeHue
OTHOILIEHHSI BEIMYMH B TMpOUEHTaX. [Ipocmoii npoyenmuwvii pocm. Ilocmpoenue gopmynv
npocmozo npoyenmuoco pocma. CnodicHulii npoyenmuuii pocm. Ilocmpoenue ¢opmynsi crox#cHo020
npoyenmno2o pocma. Pewenue 3a0au na npoyenmol, ucnonwv3ysa gopmyny npoyeHma.

[Tosi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxurenbHble W OTpULATENbHbIE uncia. Lensie yncna. Moayne yucna, reomeTpuyeckas
MHTEpIIpeTanuss Moayas uucia. M3o0pakeHue yucesn Ha KOOPAMHATHOM mpsiMol. YmucioBbie
npomexxyTku. CpaBHeHHME 4yHceld. ApHPMeTHYeCKHe [JEeHCTBUA C  TOJIOKUTENbHBIMH U
OTPUIATENIHBIMH  YHUCTIAMH. Aneebpauueckas cymma. OnpeodeneHue 6bIMUMAHUSA, UCNOTbL3YSA
aneebpauueckyro cymmy. Bvieoo npasuna ymHoocenus uucen ¢ pasHvlmu 3Hakamu. Bvlieoo npasuna
OelleHusl, UCNOb3Ys onpeodeiieHue oerumocmu. Bulieoo npasuna packpvimus ckoOOK, UCNOb3YsL
npasuia npudasieHus CcymMmbl K UUCLY U 6bIYUMAHUS CcyMMbl U3 4ducia. Hcnonvzosanue
pacnpeoenumenbHo20 C80UCMBEA Npu DOPMYIUPOBKe Npasuila packpblmusi cKOOOK ¢ YUCTIOBbIM
MHOXMCUmeneMm.

[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IJIOCKOCTH,
abcuucca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBIe BhIpajkeHH s

[Ipumenenue OyKB JUIsl 3allMCH MAaT€MaTHYECKUX BBIpAXKEHUN U mpeasiokeHuid. CBoiicTBa
apumeTnyeckux JAeicTBuil. BykBeHHBIE BBIpa)KEHHS M YHCIOBBIE MOACTAaHOBKU. bByKkBeHHbIE
pPaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITIOHEHTa. DopMyIibl, GOPMYIIbI IEpUMETPa U ITUIOIIAAN
MPsIMOYTOJIbHHKA, KBaJIpaTa, 00bEMa mapasuienenurnena u Kyoa.

Pemenne TekcTOBBIX 32124

Pemenne TeKCTOBBIX 3adau apupMeTHUYeCKHMM crocoboMm. PerieHue nornyeckux 3ajad.
Pemienue 3a1a4 nepe6opoM BCex BO3MOXKHBIX BaApUAHTOB.

Pemenne 3angau, comepikalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIUMYMHBI: CKOPOCTb, BpPEM,
paccTosiHue, II€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOJUTENBLHOCTb, BpeMs, O0BEM pabOTHI.
EnuHunbel u3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHMS, BpeMEHH, cKopocTd. CBs3b Mexay
eAMHHUIIAMH U3MEPEHUS KAXKI0H BEIIMYNHBI.

Pemenue 3anay, cBSI3aHHBIX ¢ OTHOLIEHUEM, PONOPLMOHAIBHOCTHIO BEIMYHH, IPOLIEHTAMU;
pelleHrne OCHOBHBIX 3aJa4 Ha IpoOU U MPOILIEHTHI.



OneHka W NpHKUAKA, OKpyriieHHe pe3yibrara. CocTaBieHHEe OYKBEHHBIX BBIPRXEHHUH IO
YCIIOBUIO 3aJ1a4H.

[IpencraBiaeHne JaHHBIX ¢ IOMOLIBIO TabauL U quarpaMMm. CtonOyarble JuarpaMMbl: YTCHHUE
U nioctpoeHue. UteHne KpyroBuIX AHAarpaMM.

Harasignas reomerpust

Harnsaneie npencraBieHust o Gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4, yroi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnonokeHue OBYyX HpsMBIX Ha IUIOCKOCTH, NapajuleibHBIE IIPSMBIE,
NEPIECHIUKYIIpHBIE NpsMble. M3MepeHue pacCTOSHUM: MEXAY IBYMS TOYKaMH, OT TOYKH IO
IPSIMOM, JIMHA MapUIpyTa Ha KBaJIpaTHOM CETKeE.

W3MmepeHne M MOCTPOCHHME YIJOB C IIOMOUIbIO TpaHCHOpTHpa. Buibl TpeyrojbHUKOB:
OCTPOYIOJIbHBIM,  NPSAMOYTOJbHBIA, TYNOYrOJbHBIH, pPaBHOOEAPEHHBIM, PABHOCTOPOHHMH.
YeThIpEXYroapHUK, IPUMEPBI YETBIPEXYIOJbHUKOB. [IpAMOYroibHMK, KBaapaT: HCIIOJIB30BaHHE
CBOWCTB CTOPOH, YIJIOB, auaroHaineil. M3o0paxkeHne reoMeTpuuecKkux (Guryp Ha HETMHOBAHHOMH
Oymare ¢ HCIOJb30BaHUEM LMPKYJIA, JIMHEWKH, YyrojibHHKa, TpaHcroptupa. Iloctpoenus Ha
kjeryatoil Oymare. [lonsamusa 6nucannol u ONUCAHHOU OKPYJICHOCMU. 3ameuamenvHvle MOYKU 6
mpeyzonvhuke. OchogHble 3a0a4u HA NOCMPOeHUe.

[Tepumerp mHOTOyYrONBbHMKA. [lOHATHE TIOMIAaMM (DUTYPHI, EAMHUIBI U3MEPEHUS TUIOUIA]IH.
[TpubnmxEéHHOE M3MepeHue miomany Guryp, B TOM 4uciie Ha KBaapaTHOH ceTke. [Ipubmmkénnoe
M3MEpPEHHE JUIMHBI OKPY>KHOCTH, IIJIOLIAAN KpyTa.

CuMMeTpus: LIeHTpaJlbHasA, OCEBas U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX QUTYP.

Harnsnuele npencraBieHust 0 MpOCTPAaHCTBEHHBIX (pUrypax: napajienenunes, Kyo, npusma,
nupamuia, KOHyC, HWIMHAP, map U cdepa. M3zoOpakeHue npocTpaHcTBeHHbIX ¢Guryp. ITpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHIpPA U KoHyca. Co3aaHue Mozenei MpoCTpaHCTBEHHBIX (QUTYp
(13 Oymaru, TpOBOJIOKH, TUTACTHJIMHA U JPYTHUX MATEPUATIOB).

[TonsTue 00bEMaA, eqUHUIBI M3MepeHus o0béMa. OOBEM MPAMOYTOJIBHOIO Mapajiesenunena,
KyOa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IMTPOT'PAMMBI YYEBHOI'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJbTaThl OCBOGHHS IpOrpaMMbl y4deOHOro Kypca «MaremaTuka»
XapaKTEepU3YHOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECa K MPOIIIOMY M HaCTOSIIEMY POCCUHCKON MaTEMAaTHKH, IIEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKEHHSIM POCCUHCKMX MaTEeMAaTUKOB U POCCHUMCKOM MaTeMaTHYECKOM ILIKOJIBI,
K UCTOJIb30BAHUIO 3TUX JOCTH)KEHUH B IPYTrUX HayKax U MPUKIAAHBIX cepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIINOJHEHUIO OOsA3aHHOCTEH TIpaXJaHMHA W pealu3allud ero Ipas,
IPE/ICTaBICHUEM O MAaTEMaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
npoIenyp rpakKAaHCKOTO O0IIecTBa (HampuMmep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYKACHUIO
ITHUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUHM HAYKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-3THYECKUX NPUHIIUIIOB B JEATCIBHOCTH YYEHOTO;

3) Tpya0oBO€E BOCHIUTaHHE:



YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKHX 3a/7a4 MaTeMaTUYeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BAYKHOCTH MAaTEMaTHYEeCKOrO OOpa30BaHUsS HA MPOTSHKCHHH BCEi
JKU3HU JUIS YCIICITHOW MPOQECCHOHAIBHON JEATCIIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM U ITOCTPOCHHEM WHIAMBHUIYyAIbHON TPACKTOPUU OOpPA30BaHUS M YKU3HCHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY M 3CTETHUYCCKOMY BOCIPHUATHIO MaTEMaTHYECCKHX
00BEKTOB, 3aJ1a4, PEUICHUH, PACCyKJICHUH, YMEHHIO BHJICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMA:

OpUEHTAIe B JCSITEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX TMPEICTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, MPUPOALI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYECKOW HayKd KakK cdepbl 4YeIOBEYCCKOH JeSITEIbHOCTH, O3TaloB €€ pa3BUTUSA W
3HAYMMOCTH JUIsI PA3BUTHS LWBHUIIM3AIUU, OBJIAJCHUEM S3BIKOM MATEMAaTHKH M MaTeMaTHYeCKON
KYJIBTYpOH Kak CpEJICTBOM TIO3HAHUS MHpa, OBJIAJCHHUEM IMPOCTECHIIMMH  HABBIKAMHU
HCCIICIOBATEILCKOM IeATEIbHOCTH;

6) ¢pusnyeckoe BocmuTanue, GOPMHPOBAHNE KYJIbTYPHI 310POBbSI 1 YMOIHOHAJIBHOTO
Os1aronmosyqusi:

TOTOBHOCTHIO TIPUMEHSATh MaTeMaTHYCCKHE 3HAHHS B MHTEPECax CBOETO 3]J0POBBS, BEACHHS
3I0POBOr0 00pa3a >KM3HH (30pOBOE IHUTAHHE, COATAHCHPOBAHHBIA PEXKHM 3aHITHH W OT/ABIXA,
peryisipHasi (u3uyeckas aKTHBHOCTH), C(HOPMUPOBAHHOCTBIO HAaBbIKA PEQIICKCHUU, TPU3HAHHEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO JKe TpaBa JPYroro 4eJ0BeKa;

7) 3K0JI0rM4YecKoe BOCIIMTAHUE:

OpUEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWM IS peuleHus 3ajad B 00JacTu
COXPAHHOCTH OKpYKaloIeld Cpeapl, TUJIAHUPOBAHUS TIOCTYIIKOB M OIEHKH WX BO3MOXKHBIX
MOCTICACTBHIA JUISI OKPYXKAIOMICH Cpellbl, OCO3HAHWEM TJI00aThbHOIO XapakTepa SKOJIOTHYCSCKHX
npo0JieM U ImyTel X peleHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHSAM COLHAILHON U MPUPOIHOIi cpelbl:

TOTOBHOCTBIO K JCWCTBUSAM B YCIIOBHUSX HEOMPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEU
KOMIIETCHTHOCTH 4Yepe3 MPAKTUYECKYI0 JESITeITbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCSA Y APYTUX
JIOJICH, TpUoOpeTaTh B COBMECTHOW NEATEIHHOCTH HOBBIC 3HAHWS, HABBIKM W KOMITCTCHITMH W3
OTIBITA IPYTHX;

HEOOXOUMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHWIA, B TOM 4Hcle (HOPMYIHUPOBATH HJEH,
MOHSTHSI, THUIOTE3bI 00 OOBEKTaX M SIBIICHUSX, B TOM YHCJIC paHEe HEH3BECTHBIX, OCO3HABATh
JeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPHHUMAEMBIE pEUICHUS U JCUCTBHUS,
(bOopMyIMPOBATh U OIICHUBATH PUCKH M ITOCIICICTBUS, (POPMUPOBATH OIIBIT.

METAIIPE/IMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIEe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

— BBUIBJISITH U XapaKTEpU30BaTh CYLICCTBEHHbIE NPHU3HAKM MaTEeMaTHUYECKUX OOBEKTOB,
MOHSTUM, OTHOIIEHUH MEXAYy TMOHATUAMHU, (OPMYIHUPOBATH OMNPEICICHUS TOHSATHIA,



yCTaHABJIMBATh CYIIECTBEHHBIN NMPH3HAK KJIACCU(PHUKAIMHU, OCHOBAHUS IS 000OIIEHUS U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOI0 aHAJIN34,

BOCIIPHHUMATh, (POPMYIUpPOBaTH M MPEeoOpa3OBBIBATH CYXICHHS: YTBEPAMTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBIISITh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IMPOTHBOpeUus B (akTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKICHUAX, Mpeularatb KPUTEPUH JUIS BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

pa3buparh JOKa3aTeabCTBA MAaTEMAaTHUECKUX YTBEPXKIEHHUH (IIpsMble U OT NMPOTUBHOIO),
IPOBOJIUTH CaMOCTOSITENIbHO HECJIOXKHBbIE JI0Ka3aTeIbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTpAauBaTh apryMEHTAllUI0, MPUBOAUTH IMPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyX/ICHUS;

BbIOMpaTh cioco0 penieHns yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHMS,
BbIOMpaTh HanOoJIee MOAXOAIINN C YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

UCTIOJIB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKIUI MHCTPYMEHT MO3HAHUs, (OPMYIHPOBATH
BOIPOCHI, (UKCUPYIOIIUE TMPOTUBOPEUUE, MPOOJIEMY, CaMOCTOSTEIBHO YCTaHABJIMBAThH
HCKOMOE U JJaHHOE, (POPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHCHHE;
NPOBOJUTh IO CAMOCTOSITEIbHO COCTAaBICHHOMY IUIAHY HECJIOXHBIH OSKCIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OO0BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0iA;

CaMOCTOSITENILHO (DOPMYITHPOBATH OOOOIICHUS M BBIBOJBI 1O Pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH TIOJNYYEHHBIX pE3YJIbTATOB,
BBIBOZIOB M 00OOIIEHNI;

HpOFHO3I/IpOBaTI) BO3MOXHOC paSBI/ITI/IC HpOIIGCC&, a TAKXE BBIABUTATH npennonomeHI/m 0
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTh M HM30BITOYHOCTh MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peueHus 3a1auu;

BBIOMpPATh, AaHAJIU3UPOBATh, CUCTEMAaTHU3UPOBAaThb M HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

BBIOMpATh (GOpMY MpeacTaBieHUs HMHPOPMALUN U WIIIOCTPUPOBATh pelIaeMble 3a]lauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh WH(GOpPMAIMU MO KPUTEPUSM, MPEIIOKEHHBIM YYUTEIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHunKaTHBHBIC YHHBepcaJIbHbIe YueOHbIe JeHCTBHUA:

BOCIIPHHUMATh B (HOPMYITHPOBATH CYKACHUS B COOTBETCTBHHM C YCJIOBHUSMH M IEISIMU
o0I11eHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChMEHHBIX
TEKCTaxX, JlaBaTh IMOSICHEHUS IO XOJy peIIeHHUs 3aJa4d, KOMMEHTHPOBATh MOIYYEHHBIN
pe3yJbTar;

B Xo0Jie OOCYX/IEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelraeMoi 3aja4d, BBICKA3bIBaTh HJICH, HAIllEJIEHHBIC HA IOWCK PEIICHHS, CONOCTABIATH
CBOM CYXXICHHUS C CYXACHHSIMHU APYTUX YYAaCTHUKOB JIMAjora, OOHAPYKUBATh Pa3iIHdyHe U
CXOJCTBO TO3UIMH, B KOPPEKTHOH Qopme (opMynupoBaTh paszHOIIACUS, CBOU
BO3PAXKCHUS;
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— TPEACTaBIATH PE3yIbTAaThl PEIICHHUS 3aJadyd, HKCIIEPHMEHTA, HCCIICAOBAHUS, IPOCKTA,
CaMOCTOSATENIFHO BBIOMPATh (OpPMAT BBHICTYIUIGHHS € Y4ETOM 33/a4 MNPE3CHTAUUH U
O0COOEHHOCTEHN ayAUTOPUH;

— IIOHUMAaTh M HUCIOJIH30BaTh NMPEUMYINECTBA KOMaHIHOW M WMHIMBHIYaIbHOW PabOTHI MpU
peleHnH y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

— [pUHUMATh L€ COBMECTHOW [ESTENbHOCTH, IUIAHUPOBAaTh OPTaHU3AaLUI0 COBMECTHOMN
paboThl, pacrpeneniarts BUIAbl padoT, JOrOBapUBATHCS, O0O0CYXIATh MPOLECC U PE3yJbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

— yd4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0O0CYXaeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBI ¥ JPYTHE), BBIIOJIHITH CBOIO 4acTh PaOOTHl U KOOPAWHUPOBATH CBOU JICHCTBUS C
JIPYrUMHU 4ICHAMH KOMaHJbI, OLCHWBAaTh KAa4eCTBO CBOETO BKJIA/JA B OOLIMH MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

—  CaMOCTOSITeNILHO COCTAaBIISATH IJIaH, AJITOPUTM PEILIeHUs 3a/1a4yul (WK €ro 4acTh), BEIOUPATh
Ccroco0 pemeHuss ¢ Y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

— BJaJeTh CHOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOIS Mpollecca U pe3ylbTaTa peIIeHUS
MaTeMaTHYeCKOH 3aauu;

— TpeaBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh TpPU PEUICHHH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JESITENLHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAaWJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

— OILIGHUBAaTh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTABICHHON WENW W YCIOBHSM,
OOBSCHATh MPUUYUHBI JOCTHKCHHS WJIM HEIOCTYDKCHUS IEJIH, HAXOIUTh OMIMOKY, /1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonHmy oOydeHuss B S5 KkJjacce O0OydYalOIMMIACS TMOTYYUT CIEAYIONIME TPEAMETHBIC
pEe3yIbTaTHI:

Yuciia v BHIYMCICHUS

[ToHnMaTh W TPaBWILHO YMOTPEONSATh TEPMUHBI, CBSI3aHHBIE C HATYPAJIbHBIMH UYHCIAMH,
OOBIKHOBECHHBIMH M JICCATUIHBIMU JIPOOSMHU.

CpaBHUBATh W YIOPSJIOYMBATH HATYPAJIbHBIC YHCJIA, CPABHHBATH B TPOCTCUIIUX CITydasx
OOBIKHOBEHHBIE APOOU, AECATUIHBIC APOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOH (YMCIIOBOI) MPSAMOI C COOTBETCTBYIOIIMM €1 YHCIIOM H
n300pakaTh HATYpAJIbHBIC YMCIIA TOYKAMU Ha KOOPJAMHATHOU (YMCIIOBOM ) TPSIMO.

Bemonuate apudmeTnueckue ACUCTBUS C HATypalbHBIMU YHUCIAMU, C OOBIKHOBEHHBIMU
JIPOOSIMU B MPOCTEUIITUX CITyJasiX.

BrINOMHATE TPOBEPKY, MPUKUAKY PE3yIbTaTa BHIYUCICHUN.

OKpyrisaTh HaTypajibHbIEC YHCIA.

Pemenne TekCTOBBIX 32124
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Pemath TekcTOBBIC 3aauul apU(PMETHUECKUM CIIOCOOOM M C MOMOIIBI0 OPraHU30BaHHOTO
KOHEYHOTO Tiepebopa BCeX BO3ZMOKHBIX BAPUAHTOB.

Pemarp 3amaun, cojeprkaiine 3aBUCHMOCTH, CBSI3BIBAIOLIUE BEITUYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, 11IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonk30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIHUIIBI, 0003HAYCHUS IIPH PEIICHUH 3a7a4.

[Tonb30BaThCsl OCHOBHBIMU CIMHUIIAMU HM3MEPEHUS: IICHBI, MACChl, PACCTOSIHUS, BPEMCHHU,
CKOPOCTH, BbIpa)KaTh OJITHU €IUHUIIbI BETMYUHBI Uepe3 ApyTHe.

W3Brekarb, aHAIM3UPOBaTh, OICHUBATh HH(OPMALIMIO, MPEICTaBICHHYIO B Tabiuie, Ha
cTONOUYaTON AMAarpaMMe, MHTEPIPETUPOBAThH MPEACTaBICHHbIE aHHbIE, UCIOIb30BaTh JaHHbBIC NPU
pelIeHUH 3a/1a4.

AHnanuzuposams, Mooderuposams u peuiams mekcmosvle 3adauu 6 6—8 Oeticmeuil Ha 6ce
usyyeHHvle 0eucmsusl ¢ YUCIaM.

Pewamv 3a0auu na eviuucieHue niowaou NpsAMOY20IbHO20 MPEY2OJbHUKA U Niowalell
@ueyp, cocmasnenHvix uz npAMoy20ibHUKO8, K8AOPAMOo8 U NPSAMOY20IbHbIX MPEY2OTbHUKO,

Pewamev necmanoapmuvle 3a0auu no uzyyaemviM memam, UCHOIb308AMb O/ DeUleHus]
MEKCMOBbIX 3A0ad ePAPUKU OBUHCEHUSL.

Harnsinnasi reomerpust

[Tonb30BaTbcs TEOMETPUYECKUMHU MOHATHUSAMM: TOUYKa, MpsiMas, OTPE30K, JydY, YTOJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE MPUMEPBl OOBEKTOB OKPYKAIOIIETO MHpPA, HMEIOMMX (OPMY H3YUICHHBIX
TEOMETPHUECKUX QUTYP.

Hcnonb3oBaTh  TEPMHUHOJOTHIO, CBSI3aHHYIO C  YIVIAMH:  BEpIIMHA, CTOpPOHa, C
MHOTOYIOJIbHUKAaMU: YIoJjl, BEpPIIMHA, CTOPOHA, JUAroHallb, C OKPYXHOCTBIO: pajuyC, AUAMETP,
LEHTP.

N300paxaTh U3ydeHHbIE TeOMETpUYECKre (PUTyphl HA HETMHOBAHHOM U KJIETYaTOi Oymare ¢
MOMOIIIBIO ITUPKYJIIS U TUHEHKH.

Haxoauts 1JIMHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIIBIO JIMHEUKHU, CTPOUTD
OTPE3KH 33/1aHHOM JITMHBI; CTPOUTh OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJbHUKA, KBaJpaTa Al UX MOCTPOEHUS,
BBIUMCJICHHUS TUTOMIAAN U TIEPUMETpa.

Beraucisate mepuMeTp W IUIONIAb KBajApaTa, MPsSMOYTOJbHUKA, (UTYP, COCTABICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4yHclie QUryp, N300paKEHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCcsi OCHOBHBIMH METPHUECKMMU E€AMHHUIIAMUA HW3MEPEHHs JUIMHBI, TUIOMIAIN;
BBIpAXaTh OJHH €IUHUIIBI BEJTHUHUHBI Yepe3 IpyTrHe.

Pacno3naBate mnapaienenunen, KyO, HCHOJIb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pPedpo,
rpaHb, U3MEPEHUs], HAXOUTh U3MEPEHUS NapajuieNenunena, Kyoa.

Berancisate 006€M Kyba, mapaienenumnesa Mo 3aJaHHBIM HM3MEPEHUSM, TOJb30BaThCS
eMHHUIIAMU U3MEpEHUst 00bEMA.

Pemate HecnokHble 3alayd Ha U3MEPEHHUE T'E€OMETPUYECKHX BEJIMYUH B MPaKTUYECKHUX
CUTYaITUsX.

K konHmy oOydeHuss B 6 Kkjacce OOydYalOImMICS TOTYyYUT CIEAYIONIME TPEIMETHBIC
pe3yIbTaThl:

Yucsa v BbIYUCTCHUSA

3HaTh U MOHUMATh TEPMHHBI, CBA3aHHBIE C PA3TUYHBIMU BUIAMM YHCEN U CIIOCOOaMH HX
3aMuCH, MIEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aMMCH YHCIIa K IPYTOM.

CpaBHUBaTh W YHOPSAJOYUBATH LEJble 4YHCIA, OOBIKHOBEHHBICE U JIECATHUYHBIE ApoOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbBIX 3HAKOB.
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BoInonHsATh, coueTass yCTHbIE M TMHUCHMEHHBIE NPUEMBI, apuPMEeTHUECKUe ICHCTBHUS C
HATYpaJIbHBIMU W [ENBIMH  YHUCIaMH, OOBIKHOBEHHBIMH H  JCCATUYHBIMH  JIPOOSIMH,
MIOJIOKHUTEIBHBIMH U OTPULIATEIILHBIMU YUCIIAMH.

BBIUUCIIATE 3HAYCHHS YUCIIOBBIX BBIPAKEHHH, BBITIOIHITH MPUKUIKY W OLIEHKY pe3yJbTaTa
BBIUMCJICHHUM, BBIMONHITh MPEOOpPa3OBaHUS YUCIOBBIX BBIPOXEHUH HAa OCHOBE CBOMCTB
apuQMeTHUECKUX ICHCTBUH.

COOTHOCUTh TOYKY Ha KOOPIMHATHOM TMPSIMOM C COOTBETCTBYIOIIUM €W YHCIOM U
n300pakaTh YMCia TOYKAMU Ha KOOPAMHATHOM MPSMOM, HAXOAUTh MOJTYJIb YUCIIA.

COOTHOCUTH TOYKH B TIPSIMOYTOJILHOW CHCTEME KOOPIUHAT C KOOPMHATAMH dTOW TOYKH.

OKpyTJISTH eI YHCIia M ISCATUIHBIE IPOOH, HAXOIUTh IPUOITMIKEHUS YHCE.

Ilpumensimv  paziuynvle BaAPUAHMbBL DEUleHUs. NPUMEPO8, YRPOWams npeodpas’0eanus,
UCKamv ONMUMAIbHble CNOCOObL peuleHUs «OJIUHHBIXY NPUMEPOS.

Ipumensimo nOHAMUSA NPOCMO2O U CILONCHO20 NPOYEHMHO2O POCMA OJisl peulenus 3a0ay
9KOHOMUUECKO20 Xapakmepd.

YucioBble 1 OYKBEHHbIE BbIPAKEHHS

[TonumaTh ¥ ymoTpeOSATh TEPMHHBI, CBSI3aHHBIC C 3allUChIO0 CTCIICHU 4YKCIA, HAXOIUTh
KBaJIpaT U KyO YUCIIa, BEIYUCIISATH 3HAYCHUS YHCIOBBIX BRIPAKCHHM, COJIEPIKAIINX CTCTICHH.

[Tonmb30BaThCs MPU3HAKAMH JIETMMOCTH, PACKIAIbIBaTh HATypaJbHBIC YHCIA HA TMPOCTHIC
MHOYHUTEIIH.

[Tonp3oBaTbest MAaCIITAOOM, COCTABIISATH MPOTIOPIIUU M OTHOIIICHHS.

Hcnonp3oBaTh OYKBBI Ui 0003HAYCHHSI YUCENI TIPH 3aIIMCH MAaTEMATHYECKHUX BBIPAKCHHIH,
COCTaBIISITh OYKBEHHBIC BBIpAXCHHUS W (OPMYIIbI, HAXOIWTh 3HAYCHHS OYKBEHHBIX BBIPKCHUH,
OCYIIECTBIISI HEOOXOIUMbIE TIOJICTAHOBKH M MPeoOpa3oBaHUsI.

HaxoauTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Ha ocnoge obwux ceoticme apugmemuueckux 0eticmeuii 8 HeCI0NCHBIX CLYYAsX:

— onpeoensimb MHONCECMB0 KOPHell HeCMAHOAPMHBIX YPAGHEHU,

— ynpowams OYKEeHHbIE BbIPANCEHUSL,

— UCNOIB308aMb OYKBEHHYIO CUMBOIUKY 01 0000UWeHUS U CUCMEMAMU3AYUL 3HAHUL YHAUWUXCS,

— pewams npocmeriwiue ypasHeHust ¢ MOOYieM, UCHOIb3YSL KOOPOUHAMHYIO NPSAMYIO U OnpedeieHue
MOOYIAL.

Pemenne TekcTOBBIX 32124

PemaTte MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4l apUPMETHIECKUM CITOCOOOM.

Pemats 3anaum, CBSA3aHHBIE ¢ OTHOIICHHUEM, MPOTMIOPIHOHATBHOCTHIO BEIMYUH, TPOIEHTAMH,
peliaTh TpU OCHOBHEBIE 33/1a4M HAa JPOOH U MPOLIEHTHI.

Pemarp 3amaum, cojeprkaliue 3aBHCHMOCTH, CBSI3BIBAIONINE BEITUYHHBI: CKOPOCTH, BpEMs,
paccTosiHUe, IIeHa, KOJIHYECTBO, CTOMMOCTh, IPOW3BOIUTEILHOCTh, BpeMs, OO0OBEM paboTHI,
UCTIONB3YS apu(MeTHYecKue NEeHCTBUS, OLEHKY, IPUKUIKY, MTOJIb30BAThC SAMHHUIIAMHA U3MEPEHUS
COOTBETCTBYIOIIUX BEIUYUH.

CocTaBisTh OyKBEHHBIC BRIPAXKCHHUS 110 YCIIOBHIO 3aJIa4H.

N3Bnekare mHOpMaIuio, MpeACTaBICHHYIO B TaOJIWIlaX, Ha JUHEHHOHN, CTOIOYATON wWiIn
KpYroBOW Tuarpammax, HHTEPIPETUPOBATH MPEICTABICHHBIC JTaHHBIC, UCIIONIb30BAaTh JTAaHHBIC MPU
pelleHn  3a7ay.

[IpeacraBmsTe HHGOPMAITHIO C TTOMOIIBIO TAOJIUII, IMHEHHONW U CTOJIOYATOM THarpaMm.

CamocmosamenvHo cmpoums U UCNOTL3OBAMb ANCOPUMMbL  UZVUAEMbIX CIYYAE8 peuenus
mexkcmosvix 3a0ay. AHAIU3UPOBAMb, MOOEIUPOsams U peulams mexkcmosvie 3aoaqu. Pewamo
3a0a4u Ha 6vlYUCNIeHUe Niowjaoell pasmvlx ceomempuyeckux ¢gueyp. Pewams necmanoapmmuoie
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3a0auu no uzyuaemvim memam. HMcnonvzoeamv O0nsi peuieHUsi MeKCMOoBuIX 3a0au 2paguxu
osudicenuss. CamocmosamenvHo CmMpoums WKAIY ¢ 3A0aHHOU YeHOU OeleHUs, KOOPOUHAMHYIO
NPAMYI0, CMPOUmMsb hOpMYLy pAcCMOIHUSL MeAHCOY MOUKAMU KOOPpOUHamHot npsamot. Habrwooams ¢
HOMOWBIO MAOIUY 3A6UCUMOCTU MEHCOY NePeMEHHbIMU BETUYUHAMU, 8bIPANCAMb UX 8 HECLONCHBIX
cayuasx ¢ nomowwio opmyn. Onpedensmo no gopmynre a = bc 6uo 3asucumocmu (npsamas uiu
06pamHuas NPONOPYUOHATLHOCHID).

Harasinasi reomerpust

[IpuBoUTE TpUMEPHl OOBEKTOB OKPYKAIOMIETO MHpa, HMEMMX (OpMYy H3yUYEHHBIX
IreOMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (QUIyp, IPUMEPbl PAaBHbIX U CHUMMETPHUYHBIX
dburyp.

N300paxarh ¢ MOMOLIBIO LIMPKYJIS, IMHEHKH, TPAHCIIOPTHPA Ha HEJIMHOBAHHOM U KJIETYaTON
Oymare u3y4eHHbIE IUIOCKUE TeOMeTprudecKkre GUTyphl U KOH(PUTYpaluy, CHMMETPUYHBIE (DUTYPHI.

[Tonb30BaTbCss rEOMETPUUYECKUMU MOHATUAMU: PABEHCTBO (UIYp, CHMMETPHS, UCIIOIb30BATh
TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpUE: OCh CHMMETPUH, LIEHTP CUMMETPUH.

HaxoauTe BeNWYMHBI YIJIOB HM3MEPEHHEM C TIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIIIBI
3aJJaHHON BEJIIMYMHBI, MTOJIb30BAThCS MPH PEIICHUH 33/1a4 TPayCHOW MEpOH yIIIOB, paclO3HABATh
Ha YepTeXax OCTPBIH, NPSAMOM, pa3BEPHYTHII U TYIOH YIJIBIL.

BbluucnaTe AMMHY JIOMaHOM, NEpUMETP MHOTOYTIOJIbHUKA, IOJb30BATHCS €AMHULIAMU
W3MEPEHUSs ITTMHBI, BEIPAKaTh OJJHH €AMHUIIBI U3MEPEHUS [UTHHBI Yyepe3 ApyTHe.

Haxonute, ucnomnp3ys uepTéxXHbIE HHCTPYMEHTHI, PACCTOSHUS: MEXKIY IBYMS TOUYKAMHU, OT
TOYKH 0 MPSAMOH, JUTMHY ITyTH Ha KBaJIpaTHON CETKe.

Bbruucnate miomans GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, HCIIOJIB30BaTh pa3oueHue
Ha TPSAMOYTOJIBHUKH, Ha paBHBIE (UTYpHI, OCTPaMBAaHWE O TPSMOYTOJbHUKA, TOJIH30BATHCS
OCHOBHBIMH €IMHUIIAMHA HM3MEPEHHS IUIOMA/N, BHIPAKaTh OJHU EIMHHIIBI M3MEPEHHs TUIOIIAIN
4yepes Ipyrue.

Pacrnio3HaBaTh Ha MOJENSAX M M300paXKEHUSAX MUPaMUAY, KOHYC, LIMIMHJP, HCIOJIB30BaTh
TEePMHHOJIOTHIO: BEpIINHA, PeOpo, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIETYaTOW Oymare mpsMOYTOJIbHBINA apaIeIeTUIe]T.

Bbruucnate 00bEM MPSIMOYTOJBHOTO MapajuleNenunesa, Kyda, MOoiIb30BaThCS OCHOBHBIMU
€IMHULIAMU U3MepeHus 00bEMa;

Pemate HeclOXXHBIE 33aaud HAa HAXOXKJICHHE T€OMETPUYECKHX BEIMYMH B TPAKTHYCCKUX
CUTYaIIHsIX.

[IpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
o0Opa3oBaTesbHON mporpaMMsl (5 Kiacc)

Ko "
DOBE SIHeMOFO IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
posep o0pa3oBaTejibHOW MPOrpaMMbl OCHOBHOTO 0011110 00pa30BaHusI
pe3yJbTara
1 Uwucna v BEIYUCIICHHS
11 [lonumath W NpaBUIBHO YHNOTPEONATH TEPMHUHBI, CBS3aHHBIE C
' HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMH
19 CpaBHuBaTh U YHOPSAOYMBATH HATypalbHBIE 4YHCIA, CPaBHUBATh B
' MPOCTEUINX CITydasX OOBIKHOBEHHBIE IPOOH, IECATUYHBIE IpoOu
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Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

CoOTHOCHTh TOYKY HAa KOOPAWHATHOM  (YHUCIIOBOHM) TPSIMOM ¢

1.3 COOTBETCTBYIOLIIMM €W YHCIOM M H300pakaTh HaTypalbHbIE YHUCIA
TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM) TPSIMOMA
14 Beimonuate apudpmernyeckne ACUCTBUS C HATypaIbHBIMHU YHCIAMH, C
' OOBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITNX CITydasix
1.5 BoInonHATE IpOBEpKY, IPUKUAKY PEe3yJabTaTa BIYMCICHUN
1.6 OxpyrysTh HaTypalbHbIE YHCIIA
2 Pemennie TeKCTOBBIX 33724
21 Pemarp TekcToBble 3aaun apu(PMETUYECKUM CIOCOOOM U C IMOMOIIBIO
' OpPTaHU30BAaHHOTO KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPHAHTOB
99 Pemate 3amaum, copeprkalipe 3aBHCHMOCTH, CBS3BIBAIONINE BEITUYMHBL:
' CKOpPOCTb, BpeMsl, paCCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTh
23 Hcnonb30BaTh KpaTKuE 3aluCH, CXEMbl, TaOMUIbl, O0O3HAYEHHUS IIpU
' pelieHuu 3a1a4y
[Tonp30BaTbcsl OCHOBHBIMM —€IMHHUIIAMU M3MEPEHMs: IIE€HbI, Macchl,
2.4 paccTosiHUs, BPEMEHH, CKOPOCTH, BBIPAXXaTh OIHH EIMHUIIBl BEIMYHHBI
qepes Jpyrue
W3BnekaTh, aHAIM3UPOBATh, OLIEHUBATh UH(OPMAIIHIO, TPEJICTABICHHYIO B
2.5 Tabsulie, Ha CTON0YATON JUarpaMme, HHTEPIPETUPOBATh IPEICTaBICHHbIE
JIaHHBIE, UCTI0JIb30BaTh JJaHHbIE [TPH PELLICHUN 3a7a4
3 Harnsiinas reomerpus
31 [Tonp30BaTbcs T€OMETPUUECKUMH TMOHATUSIMHU: TOYKa, NpsiMasi, OTPE3OK,
' 7y, yToJl, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT
39 [TpuBoANTH TPUMEPBI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIONNX (OpMy
' M3YYEHHBIX F€OMETPUUECKUX (pUryp
Vcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJaMU: BEPIIMHA CTOPOHA;
3.3 C MHOTOYTOJIbHMKAMH: yTOJ, BEpIINHA, CTOPOHA, JHAarOHANb;, C
OKPY>KHOCTBIO: paJIyC, TUaMETp, LIEHTP
34 N300pakaTh M3yuyeHHbIE T€OMETpHUYEcKHe (UTYpbl Ha HEJIWHOBAHHOW H
' KJIETYaTOW Oymare ¢ MOMOIIbIO0 IUPKYIIS U JIMHEHKN
HaxoauTp JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TTOMOILBIO
3.5 JUHENKN, CTPOUTh OTPE3KH 3aJaHHOW IJIUHBI; CTPOUTH OKPY>KHOCTbH
3aJJaHHOTO pajanyca
36 Hcnonp30BaTh CBONCTBA CTOPOH M YIJIOB MPSIMOYTOJbHHUKA, KBaapaTa JIs

HX IIOCTPOCHU, BBIYHUCICHHUS IIJIOIAaaAU U IICpUMETPa
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Kon

NpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

3.7

Boruncnsate mepuMerp M IUIOMIAAbL KBajpara, MPSIMOYroJbHUKA, (UTYD,
COCTaBIICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4HCiIe QUTYDP, H300paKEHHBIX
Ha KJeTyaToil Oymare

3.8

ITonp30BaThCI OCHOBHBIMU MCTPUYCCKHUMHU CAUHHUIIAMU U3MCPCHUSA JJIMHBI,
IJI01Ia A, BbIpaKaTb OJHHU €AMHUIIBI BEJIMYHUHBI UEPE3 APYTrUc

3.9

Pacnio3HaBate mnapasuienenunen, KyO, HCIOJIb30BaThb TEPMHUHOJIOIHIO:
BepmMHa, pedpo, TpaHb, U3MEPEHUs;  HAXOIUTh  HM3MEPEHHS
napajenenunena, kyoa

3.10

Brerunciaars o0beM KY68., nmapauiCiCnuicaa 1mo 3aJaHHbIM H3MCPCHUAM,
IMOJIB30BATbHCA CAVMHUIIAMHU U3MCPCHUA o0beMa

3.11

Pemrate Heca0XKHEBIC 3aa4yu Ha U3MCPCHUC TI'COMCTPHUYCCKUX BCJINYHMH B
MPAKTUYCCKUX CUTYAIUAX

[TpoBepsiembie AyIeMEHTHI coiepkanus (5 Kiacc)

Kon

IIpoBepsieMblii JJIEMEHT COJePKAHUSA

HarypanbHble yncna u HyJIb

11

HarypanbHoe umcno. Psa nHarypampHbix uymcen. Yucno 0. M3ob0paxenue
HaTypaJbHBIX YMCET TOUKaMHU Ha KOOPIAMHATHOM (UHCIIOBOM) MpsMoOi

1.2

Ilo3unmoHHas cucteMa cUuclIeHUus. PuMckas HyMEpanus. Z[eCSITI/ILIHaH CHUCTCMaA
CUHCJICHUA

1.3

CpaBHeHI/Ie HaTypaJIbHBIX YHCCJI, CPAaBHCHHUEC HATYpPaJbHBIX YHUCEII C HYJICM.
OprrJ'ICHI/IC HaTypaJIbHBIX YHUCECJI

14

Cnosxenue, BBIYMTAaHUE, YMHO)KEHHE U JIEJICHUE HATypajbHBIX uncen. CBOWCTBO
HyJId4 T1IpU CJIIOKCHHU, CBOMCTBa HyJld MW CIWHHULOBI TIIpU YMHOXCHUH.
IlepemecTuTenbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS H
YMHOKEHUS, pacIpeIeIUTETbHOE CBONCTBO (3aKOH) YMHOKEHUS

1.5

Hcnonb3oBanrue OykB 11 0003HAYEHUS HEU3BECTHOIO KOMIIOHEHTAa M 3aluCh
CBOWCTB apU(pMETUUYECKHX JECHCTBHUM

1.6

Jlenutenu U KpaTHbIE YKCIIA, Pa30KeHUE Ha MHOXKUTEIH. [IpocThie u cocTaBHbIE
yucna. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom

1.7

CreneHb ¢ HaTypaJIbHBIM NOKa3aTesieM. 3alKch YUCiIa B BUAE CYMMBI pa3psIHbIX
cllaraeMbIX

1.8

YucnoBoe BelpakeHUE. BbhruuciaeHne 3Ha4YeHU YUCIIOBBIX BBIPAKEHUH, MOPSI0K
BBITIOJIHCHU A ﬂeﬁCTBHﬁ. Hcnonp3oBanue IIpU BBIYUCICHUAX NCPEMCECTUTCIIBHOT'O
U COYETATENIbHOTO  CBOMCTB  (3aKOHOB)  CJIOXKEHHS M YMHOXXEHUS,

16



Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

pacrpeaciInTCIbHOIO CBOMCTBaA YMHOXCHHA

2 Hpobu
[IpencraBienue o Ipodu Kak criocoOe 3amucu 4acTu BenundrHbl. OOBIKHOBEHHBIC
npobu. IlpaBuibHble W HempaBWwiIbHble JApoOu. CwmemanHas  ApoOb,
2.1 MPEJCTAaBICHUE CMEIIaHHOW poOu B BUJE HEMPAaBUIBHON APOOM W BbIIEICHUE
1IEJION YacTH YMCIia U3 HENMPaBUILHOHN Apoou. M300pakeHue npobeit Toukamu Ha
YUCIIOBOM MPSMOU
29 OcHoBHOE cBOIicTBO podu. Cokpamienue apoOeii. [Ipusenenue qpodu Kk HOBOMY
' 3HameHarento. CpaBHeHHe Apodei
23 CrnoxxeHue W BbIUMTaHUE JpoOeil. YMHOXKeHHE U JeleHue aApoOei, B3auMHO-
' oOpatHbIe 1podu. HaxoxxaeHne 4acTy LeIoro U [eJIoro MO €ro YacTH
Hecstuunas 3anuck napoOeit. [lpencraBineHue IeCATUYHOH HOpoOM B BHJE
24 O0OBIKHOBEHHOU. M300paskeHHe IeCATUYHBIX ApOOCH TOYKaMH Ha YHCIOBOMH
npsimoid. CpaBHEHHE JIECATUUHBIX JpooOeit
25 ApudmeTndeckue  JACUCTBHS C  JECATUYHBIMH  JIpoOsimu.  OKpyricHHE
' JECSITUUHBIX Apooeii
3 Pemenne TekcTOBBIX 33724
3.1 Pemenue TeKCTOBBIX 3aJ1a4 apu(PMETHUECKUM CIIOCOOOM
32 Pemenne normyeckux 3anad. Pemenue 3amay mepebOpoM BceX BO3MOKHBIX
' BapuaHTOB. Mcrionp30Banue Mpu penieHn  3a1a4 Ta0IHIl U CXEM
Pemenne 3amay, conepikalMxX 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIMYWHBI:
33 CKOPOCTh, BpEMs, pPACCTOSHUE, IIeHy, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
' M3MEpEeHUs: Macchl, o0beMa, IIeHBI, PACCTOSHUSA, BpEeMEHHU, CKOpocTH. CBS3b
MEXTy €IMHUATIAMU U3MEPCHHSI KaXKIOW BEITMIMHBI
34 Pemenre oCHOBHBIX 3a/1a4 Ha IpoOH
3.5 [IpencraBneHne TaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX AHATPaMM
4 Harnsnnas reomerpust
Harnsoaeie npencrasienust o GuUrypax Ha IJIOCKOCTH: TOYKA, MpsIMasi, OTPE3OK,
4.1 Jy4, Yroj, JIOMaHas, MHOTOYTOJbHUK, OKPYXHOCTh, Kpyr. Yroin. IIpsmoii,
OCTpBIH, TYIION ¥ pa3BEPHYTHIN yIJIbI
49 JlnvHa oTpe3ka, METpUYecKHe eIWHUIBI JIUHBL JlMHa JOMaHO#, mepumeTp
' MHOTOYTrojibHUKa. MI3MepeHre u mocTpoeHre yriioB ¢ TOMOIIIbIO TPAaHCIIOPTHPA
43 Harnsguele mpencraBiaeHuss o (Qurypax Ha IUJIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJIBHUK, KBAJpaT, TPEYTOJIBHUK; O paBEHCTBE QUTYD
A4 N3obpaxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. Iloctpoenue

KOH(UTYparuii U3 yacTei MpsIMOM, OKPY>KHOCTH HAa HEJTMHOBAHHOM U KJIETYATON
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Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa

4.5

[lnomanes  OpsIMOYroJbHHKAa W MHOTOYTOJBHHMKOB,  COCTaBJIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4HuCle QUTyp, U300paKEHHBIX Ha KIJIETYATON Oymare.
Enununer usmepenus miomaamn

4.6

Harnsinaele mpencTaBiieHUs O TMPOCTPAHCTBEHHBIX (PHUTypax: MPsIMOYTOJIbHBIN
napajuienenunen,  ky0, MHororpaHHuku.  M3o0paxkenue  mpocTemmx
MHOrorpanHukoB. Pa3BepTku kyOa u mnapamnenenunena. Cos3gaHue Mojeneut
MHOTOTPaHHHUKOB (13 Oymaru, MpoOBOJIOKH, IIACTUIIMHA U IPYTHX MaTepuaioB)

4.7

O0bem MMpAMOYT'OJIBHOI'O ITapaJuICJICIIuIIC/]a, KY68. Enununiel HU3MCPCHUA obbeMa

[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHUSI OCHOBHOMN
00pa3oBaTelIbHON MporpamMMsl (6 Ki1acc)

Kon

NPOBEPAEMOT0
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

Yucina ¥ BEIUMCIIEHUS

11

3HaTh U OHUMATh TEPMUHBI, CBSA3aHHbIE C PA3JIMYHBIMH BUJIaMU YHUCEN U
croco0aMM HUX 3allUCH, NEPeXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHOM
(OpMBI 3aIMCH YUCIIa K JPYTroi

1.2

CpaBHI/IBaTL H ynopsaaoduuBaThb LCJIbIC YHCIIA, OOBIKHOBEHHBIE M
JACCATUYHBIC I[pO6I/I, CpaBHHBATH YMUCJIa OJHOI'O U pa3HbIX 3HAKOB

1.3

BI)IHOJ'IHSITI), COoucCTasd YCTHBIC W IMHMCbMCHHBIC IMPUEMEI, apI/I(bMCTI/I‘-IGCKI/IC
,Z[CI>’ICTBI/I$I C HaTypaJIbHbIMH MW HCJIBIMH YHCJIaMU, OOBLIKHOBEHHBIMH U
ACCATUYHBIMHA HpO6$IMI/I, MOJIOKHUTCIBbHBIMHA U OTPHULATCIIbHBIMU YU CJIaMHA

14

BeruucnaTe 3Ha4Ye€HMsS YHMCIIOBBIX BBIPAKEHHWU, BBINOIHATH MPUKHUIKY U
OLIEHKY pe3yJbTaTa BBIYUCICHHH, BBIIOJHATH MPEOOpa3OBaHMs YUCIOBBIX
BBIp2KEHUI HA OCHOBE CBOMCTB apu(MeTHYECKUX JEHCTBUI

1.5

OprrJ'IHTB OEJIbIC YHUCiia U JCCATUYHBIC HpO6I/I, HaxXoauThb HpI/I6J'II/I)KeHI/I$I
YHUCCII

1.6

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM NPSIMOM C COOTBETCTBYIOLIUM €M
YHUCIOM U H300pakaTh 4YHCla TOYKAMH Ha KOOPAWHATHOM MpsSMOH,
HaxOJUTh MOJYJIb YUCIIA

1.7

CooTHOCUTH TOYKY B MpSIMOYTOJIBHOM CHCTEME KOOpAMHAT C
KOOpJMHATAMU ATOM TOUKHU

1.8

OKpyTJIATh 1eNble Ynciia U ICCATHYHBIE TPOOH, HAXOAUTh MPUOIMKCHUS
qucen

UYucnoBbie U OyKBEHHbIE BHIPAKEHUS
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Kon
NMpoBepPsiEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Ilonnmars u yHOTpe6J'I${TB TEPMHUHBI, CBA3aHHBIC C 3allMChIO CTCIICHH

2.1 YHUCiia, HAXOJUTh KBaJpaT U KyO 4HCIa, BBIUUCIATH 3HAUCHHUS YHCIIOBBIX
BBIPOKCHHH, COJEPIKAIUX CTCIICHU
29 [Tonp30oBaTbest MpU3HAKAMU JIEIMMOCTH, PACKJIaJbIBaTh HATypajbHbIC
' YHUCIIa Ha MMPOCTHIC MHOXKHUTEITH
2.3 [Tonp30BaTbCst MacITaboM, COCTABIATh MPONOPIIMHA U OTHOIIICHUS
Hcnonp3oBate OykBbl [yis  OOO3HA4YEHHs] YUCEN TpPH  3alKcH
2.4 MaTEeMaTUYECKUX BBIPAKEHUM, COCTABIATh OYKBEHHBIC BBIPAKECHUS U
(GbopMyIibl, HAXOUTH 3HAUYCHUS OYKBEHHBIX BBIPAKEHUN
2.5 Haxoauth HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA
3 Permienue TekCcTOBBIX 3a1a4
3.1 Pemate MHOTOIIArOBBIE TEKCTOBBIC 3314l apU(PMETHUECKUM CIIOCOOOM
Pemate 3amaun, cCBs3aHHBIE C OTHOIICHHUEM, IPOMOPIIMOHAIBHOCTHIO
3.2 BEJIMYWH, TPOIEHTAMU, pEIIaThb TPH OCHOBHBIC 3a/Jauyd Ha ApOOH U
MPOLICHTBI
Pemate 3amaum, comepskamiyue 3aBHCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOpPOCTb, Bpe€Ms, pAacCTOSHHE, I1E€HY, KOJUYECTBO, CTOMMOCTb,
3.3 MIPOU3BOIUTENIBHOCTb, BpeMms, o0beM paboThl, UCIIOJIb3YS
apudmernyeckue  OEHCTBHUS,  OLEHKY, MPUKUIKY;  MOJIB30BaTHCA
eAMHUIIAMU U3MEPEHHS COOTBETCTBYIOIIUX BETUYHH
34 CocraBnsaTh OyKBEHHBIEC BHIPAKEHHUS TI0 YCIIOBUIO 33/1a4l
N3Bnekary mHoOpMaiuio, IpeACTaBICHHYI0 B TaOJMIaX, Ha JTUHEWHOM,
3.5 cTOJIOUaATON 1503051 KpYroBoi uarpaMmax, WHTEPIPETUPOBATH
MpeACTaBICHHBIC JaHHBIC, UCTIOIB30BaTh IAHHBIE TIPH PEIICHUU 3a]1a4
36 [IpeacraBnsate wuHOpPMAIMIO ¢ TOMOIIBIO TaONHI, JUHEWHOH U
' CTOJI0UaTON AUarpaMm
4 Harnsanas reomerpus
[TpuBOIUTE TpUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEKIMUX (Gopmy
4.1 W3YYEHHBIX TEOMETPUYECKUX TIUIOCKUX U MPOCTPAHCTBEHHBIX (UTyp,
MIPUMEPHI PaBHBIX U CHMMETPHYHBIX (QUTYD
N300paxaTh C TOMOIIBIO IUPKYJS, JHMHEWKH, TPaHCIOPTUPA Ha
4.2 HEJTMHOBAHHOM M KJIeTYaTOl Oymare u3y4eHHbIC TIJIOCKHE TEOMETPUUECKHE
Gburypsl ¥ KOHQUTYpaIUU, CAMMETPUYHBIE PUTYPHI
[Tonp30BaTbCsl TEOMETPUYECKUMH  TOHSATHUSMH: PAaBEHCTBO  QUTYD,
4.3 CUMMETpHUSI; HMCMOJb30BaTh TEPMHHOJOTHUIO, CBA3AHHYIO C CHMMETpPHEH:

0Cb CUMMETpPUHU, HEHTP CUMMETPUU
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Kon

NpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

4.4

Haxonuth BeIMYMHBI YIJIOB HM3MEPEHHEM C IOMOIIBID TPaHCIOPTHUPA,
CTPOUTH YIJIbI 33JJaHHOW BEJIMYMHBI, II0Jb30BAaThCSA MPHU PELICHUM 3ajay
rpajyCHO MepOH YIJIOB, paclio3HaBaThb HAa YepTekXax OCTPBIM, MPSMOU,
Pa3BEPHYTHIN U TYIION YIJIbI

4.5

BbruncnsaTe 1JIMHY JIOMAaHOM, IIEPUMETP MHOTIOYTOJIBHHKA, ITOJIB30BATHCA
€AVMHULAMU HW3MEPEHHUs JUIMHBI, BBIPAYKATh OJHU EIMHHULBI MU3MEpPEHUs
JUIMHBI Yepe3 APyTrue

4.6

Haxonutb, HMCHONB3ys YEPTEIKHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JBYMS TOUKaMH, OT TOYKH J0 IPSAMOM, JUIMHY ITyTH HAa KBAJPATHON CETKE

4.7

Boruucnate  miomaas  GuUryp, COCTaBJIEHHBIX W3 MPSIMOYTOJBHUKOB,
UCIOJIb30BaTh pa30HeHHe Ha MPSIMOYTOJIBHUKH, Ha paBHbIE (QUIYpHI,
JOCTpauBaHUE  JO  MPAMOYTOJIbHUKA,  TOJB30BAaThCS  OCHOBHBIMH
€IMHUIIAMU U3MEPEeHHsI IJIOLAM, BhIpAaXKaTh OJHU €AMHMIIBI M3MEPECHHUS
IIoLIaId Yepes3 Apyrue

4.8

Pacrnio3naBaTh Ha MOJENAX U M300paXKECHUAX MUPAMULY, KOHYC, [IAIHHID,
UCIOJb30BaTh TEPMHUHOJIOTHIO: BepIIMHA, pedpo, IpaHb, OCHOBaHUE,
pa3BepTKa

4.9

N3o0paxkaTs Ha KIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieIeuIe]]

4.10

Bbuuciiate 00bEM  NPSAMOYTOJABHOIO — Hapajenenunena,  Kyoa,
M0JIb30BaThCsl OCHOBHBIMM €MHUIIAMH U3MEPEHUsl 00beMa

411

Pemrate HECI0XKHBIE 3alaui Ha HAXOKACHUC I'COMETPUUYCCKUX BCINYHH B
MPAKTUYCCKUX CUTYyallUAX

ITpoBepsiemble 2JIEMEHTHI coepkaHus (6 Kiacc)

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUSA

HarypanbHble uncia

11

Apudmernueckue AEMCTBHSI € MHOTO3HAUYHBIMM HATypaldbHBIMU YHCIAMH.
YucnoBble  BBIpQXEHHUs, MOPSAOK  JEHCTBUH, HCIOIB30BaHHE  CKOOOK.
Hcnons30BaHWe Mpu BBIUHUCICHUAX NEPEMECTUTENBHOTO M COYETATEIBHOIO
CBOMCTB CJI0KE€HUS U YMHOXKCHUS, PACIIPEAEIUTEIIBHOIO CBOMCTBA YMHOXKEHUS

1.2

OprrJ'ICHI/IC HaTypaJIbHBIX YHUCECJI

1.3

Jlenutenu W KpaTHble 4Mcia, HAMOONBIIMK OOIIMI JenuTeNb W HauMEHbILee
of1iee kpaTHoe. JlennuMocTb CyMMBI U IPOU3BEICHHUS

14

Henenue ¢ octaTkom

HpoOu
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Kon

IIpoBepsieMblii JJIEMEHT COIePKAHUSA

OObIKHOBEHHAass JIpoOb, OCHOBHOE CBOWCTBO JpoOM, COKpalleHHe IpoOeH.

2.1 .
CpaBHeHUE U yIIOpsAI0YHBAHKE IPOOEH
29 Pemenne 3agay Ha HaxOXJIEHME 4YacTU OT LEJIOr0 M IEJOro IO €ro 4YacTu.
' JpoOGHOE YHCII0 KAaK Pe3ysbTaT ACICHUSL
23 [IpencraBnenne JaecATUYHONW JpoOM B BHJAE OOBIKHOBEHHOH JApoOM U
' BO3MOKHOCTb IIPE/ICTaBIEHUS] OOBIKHOBEHHOM JpOo0OU B BHJIE 1E€CATUUHON
24 JlecaTuuHble IpoOU U MeTpHUUecKas cucreMa Mep. ApupMeTHuecKkue AeHCTBUS 1
' YHCIIOBbIE BHIPAXKEHUS C OOBIKHOBEHHBIMHU M IECITUYHBIMH IPOOSIMHU
o5 OtHowenue. JleneHue B JaHHOM OTHOLIEHMHM. Macmrad, MponopLus.
' [TpuMeHeHMe TpOonOpLUUii IPU peLIeHUH 3a1a4
[lonatue mpoueHTa. Beiuucienue mpoueHTa oT BEIMYMHBI M BEJIMUYUHBI 10 €€
2.6 MpOIeHTY. BeIpakeHne MpOIeHTOB IeCATHYHBIMU ApoOsimMu. Pemenue 3amay Ha
IPOLIEHTHI. BbIpakeHne OTHOIIEHUS BEJIMYMH B MPOLIEHTaX
3 [TonoxuTenbHble U OTPULIATENIBHBIE YHCTIA
[TonoxutenbHble W oOTpuLaTedbHble uyucia. Llenble umcna. Moaynp uucia,
3.1 reoMeTpruecKas HMHTEpIpeTanuss MOAyis uyucia. M3o0pakeHue uucen Ha
KOOpAMHATHOH npsiMoii. UncioBble mpoMeKyTkH. CpaBHEHUE YUCeN
3.2 Apudmerndeckne NeHCTBHS € TOJIOKHUTEIBHBIMHA U OTPUIIATEILHBIMU YU CIAMHU
[IpsiMoyronbpHas cUCTeMa KOOPAMHAT Ha IUIOCKOCTH. KoOopIuHATBI TOYKH Ha
3.3 IiockocTy, abcmucca W opauHarta. Iloctpoenme Touek u  Quryp Ha
KOOPJAMHATHOM TNIOCKOCTH
4 BykBeHHBIE BBIpAKEHHS
[Ipumenenue OyKB Ul 3allMCH MaTEMATUYECKUX BBIPAKEHUN U MPEIJIOKEHHI.
4.1 CaoiicTBa apudmernyeckux neiicTBuil. BykBeHHBIE BBIpaXKEHHUS M YHCIOBBIE
MOJICTAHOBKU. ByKBEeHHBIC paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHEHTA
4.2 ®opmyner, GopMynel TIEpUMETpa W IIIOMIATU TPSIMOYTOJBHUKA, KBaJparta,
' o0beMa napajienenunesa u Kkyoa
5 Pemienue TekcTOBBIX 3a1a4
5.1 Perienue TekcTOBBIX 3a/1au apu(METUUECKUM CIIOCOOOM
5 Pemenne normyeckux 3anad. Pemenue 3amay mepebOpoM BCeX BO3MOKHBIX
' BAPUAHTOB
Pemenne 3amau, coaepKamux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX  BEJIWYHHBL:
CKOpOCTb, BpeMs,  DPACCTOsSHHUE,  lIEHa, KOJINYECTBO, CTOMMOCTb,
5.3 MIPOU3BOIUTENILHOCTh, BpeMs, 00beM paboThl. EAMHUIBI M3MEpEeHHs: MacChl,

CTOMMOCTH, PAcCTOSIHUSI, BpeMeHH, cKopocTu. CBs3b MEXAYy eIWHULAMU
M3MEpEHUS KaXKI0H BEITMIMHBI

21



Kon

IIpoBepsieMblii JJIEMEHT COIePKAHUSA

Pemenne 3aaa4, CBA3AaHHBIX C OTHOIICHHUEM, HPOIOPHHOHAIBHOCTHIO BEJIIMYHMH,

5.4
MPOIEHTaMH; peIlIeHNe OCHOBHBIX 3a/1a4 Ha IpOOH U MPOLIEHTHI
55 OneHka | MNpUKUAKA, OKpyrieHue pesyiabTata. CocraBieHHe OyKBEHHBIX
' BBIPAKCHU 110 YCIIOBHIO 3aJ1a4M.
56 [IpencraBnenne AaHHBIX C MNOMOINbI0 Tabnum u jauarpamm. CronGuatbie
' auarpaMmsl. UTeHne KpyroBbIX JuarpaMmm
6 Harnsnnas reomerpus
6.1 Touka, mpsimas, OTpe30K, Jyd4, yroj, JIOMaHas, MHOTOYI'OJbHUK,
' YETHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT
6.2 B3anMHoe pacnosokeHne IBYX MPsIMBIX Ha IUIOCKOCTH, apayljieNibHbIC MPSMBIE,
' HEepPIEHIUKYIIIPHbIE MTPSIMbIE
6.3 M3mepeHue pacCcTOSHUM: MEXIY JIByMs TOYKaMH, OT TOYKU JI0 MPSAMOM, JUIMHA
' MapuipyTa Ha KBaJpaTHOMN CETKe
6.4 W3mepenne u mocTpoeHHE YIJIOB C TOMOIIBIO TPAHCIIOPTHPA
6.5 Bunsl TpeyrosbHUKOB: OCTPOYTOJIbHBIM, HPSAMOYTOJNbHBIM, TYINOYrOJbHBIH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUIM
6.6 YetripexyronbHUK. [IpsIMOYTOIBHHK, KBaIpaT: MCIOJIB30BAaHIE CBOWCTB CTOPOH,
' YIJI0B, IUAaroHaIeu
N300paxkeHne reoMeTpudyeckux (uUryp Ha HEJIMHOBaHHOM Oymare ¢
6.7 WCTIOJIb30BaHUEM IIUPKYJIS, TMHEWKH, YTOIbHUKA, TpaHcopTupa. [loctpoenus Ha
KJieTyaToi Oymare
6.8 IlepumeTp MHOTOYTOJIBHUKA
6.9 [Tonarue momanu QUrypsl, €IUHULBI W3MEpeHus miomanu. [IpubnmkeHHoe
' M3MEpEeHue IIomany Guryp, B TOM YHcie Ha KBAJAPATHOH ceTKe
6.10 |IIpubnmxeHHOE U3MEPEHUE [UTMHBI OKPYKHOCTH, IIOMIAIN KpyTa
6.11 CummeTpusi: LeHTpalbHas, oceBas M 3epKaibHas. [locTpoeHre cMMMETpUYHBIX
' duryp
Harnsimaeie mpencTaBieHUsT 0 MPOCTPAHCTBEHHBIX (UTypax: HapayieenuIe],
KyO, mpu3Ma, NHpaMuja, KOHyC, LUWIMHAp, mmap u cdepa. Hzobpaxenue
6.12 |mpocrtpaHcTBeHHBIX Quryp. [IprMepsl pa3BepTOK MHOTOTPAaHHUKOB, IWJIHHIPA H
konyca. Co3ganue Mojienel MpoCcTpaHCTBEHHbIX Guryp (13 Oymaru, MpoBOJIOKH,
IUTACTHIINHA U APYTHX MaTepHajIoB)
6.13 [Tonsatne oObema, eaWHHUIBI H3MEpeHHs o0bema. OO0BEM MPSIMOYTOJIBLHOTO

napajenenunena, Kyoa

TEMATHYECKOE INTAHUPOBAHHUE YYEBHOI'O KYPCA «MATEMATHUKA»

5 KJIACC
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Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoauuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Harypanbsnbie yucna. JleiictBus ¢
HATypaJbHbBIMU YHCIIAMHU

79 4

Harnsannas reometpus. JIunuu Ha
IUIOCKOCTH

12

OOBIKHOBEHHBIE IPOOH

55 2

Harnsgnas reomerpus.
MHOroyroiabHUKU

8

JlecsaTnuHbIe TpoOH

29 1

Harnsannas reomerpus. Tena u
(burypsl B IpOCTpaHCTBE

12

[ToBTOpenue u 06o0IIEHNE

9

OBIIEE KOJIMYECTBO YACOB

204 8

6 KJIACC

Ne
n/n

HaunmenoBanue

KoanuecTBo 4acoB

pa3/iesioB U TeM
NPOrpamMmsl

Bcero

KoHTpoJibHbIE
padoTbI

IIpakTH4eckue
padoThbI

HarypanbHble yncia.
SI3BIK U JIOTUKA

19

HpoOu

56

BykBeHHBIE BbIpaKeHUs

TlomoxurenbHble 1
OTpHUIIATEIbHBIE YHCTIa

45

HpC,Z[CTaBJ'IeHI/Ie JaHHBIX

Harnsnnas reomerpusi.
@urypsl Ha IIIOCKOCTH

16

Harnsnnas reomerpusi.
@urypsl B IPOCTPAHCTBE

Harnsignas reomerpust.
Cummerpus

[ToBTOpenue, 060061IeHNE,
cucreMatruni3anuia

20

OBIIEE KOJIMYECTBO YACOB

187

DJIeKTPOHHbIE 00pa30BaTe/ibHbIE PeCypPChl, HCNOJIb3yeMble NIPH Pean3auuu
NPOrpaMmbl

5-6 kaacc
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Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kiaacc

90P, onucanue

Maremartuka, 5 kinacc, PI'AOY BO "T'ocynapcTBeHHbIN

1.2.4.1.18. MaremaTuka "
YHUBEPCUTET MPOCBEIICHUS
Maremaruka, 6 kiacc, PI'’AOY BO "I'ocynapcTBeHHbIN
1.2.4.1.19. Marematuka ’ ’ },?[ p
YHUBEPCUTET MPOCBEIICHUS
Tpenaxep "Obnako .
P p o Tpenaxep "Oo6nako 3HaHui". Maremaruka. 5 kiacc,
1.2.4.1.20. 3HaHUM". " "
00O "®wuzuxon JIabd
Marematuka. S5 knacc
Tpenaxep "Obnako .
p P o Tpenaxep "O06nako 3HaHuit". Maremartuka. 6 kiacc,
1.2.4.1.21. 3HaHUK". " "
00O "®wuzuxon JIabd
Maremaruka. 6 Kiacc
Kypc ypokos no
1.2.4.1.22. ype ¥p Kypc ypokoB o MmatemaTuke 5 Kjiacc
MaTeMaTHKe 5 KJlacc
Kypc Buneoypokos
1.2.4.1.23. 10 MaTeMaTuke 6 Kypc BuneoypokoB o matemaTuke 6 Kiiacc
KJ1acc
DO0P ¢ uHTepaKTUBHBIMU 33IaHUSIMHU pa3paboTaH s
WCIIOJIb30BaHMS B YPOUHOM U BHEYPOUHOM
Maremaruxka, JEeSATEIbHOCTH B Ka‘iIECTBe ,I[OHOJIHI?II”II?GJIBHBIX
1.2.4.1.24. HHuTepakTuBHBIE .
MartepuanoB. Kypc conep>KuT nmoyiHbIN IepeueHb
3aJaHud. S5 Kiace
00y4aroIIX MaTepHalioB AJIsi OCBOSHUS TPOTPaMMBI
0a30BOr0 ypOBHSI.
OO0P ¢ uHTEpaKTUBHBIMU 3aJJaHUSIMU pa3padboTaH JUIs
MCIIOJIb30BaHUS B YPOUHOI Y BHEYPOUHOU
Maremarika. NeSTeTbHOCTH B Kal}IIECTBe I[OHOJ'IHI/}I,”IF)GJ'II)HI)IX
1.2.4.1.25. HuTepakTuBHBIE .
MarepuanoB. Kypc conepKuT noyiHbli epeueHb
3agaHus. 6 Kiace
00ydJaronux MaTepUaIoB ISl OCBOSHHUS MPOTPAMMBI
6a30BOro ypoBHS
KomrmiekcHbilt 00pa3oBaTeNnbHBIN MaTepHUal Mo
MaTeMaTHUKe, BKIIOYAIOIINN CIICHAPUH YPOKOB,
124133 Maremaruka, 5 - 9 CLIEHApUU U3YUYEHUS TEM, BUIACOYPOKH, DIIEKTPOHHBIE
T KJIaCChI yueOHbIe TOCOOUS U TECThI C aBTOMATUYECKOM
MIPOBEPKOI! JIJIs1 KCTIONH30BAHUSI HA YPOKaX U
CaMOTIO/ITOTOBKHU YYAIITUXCS
O0P no MaremMaTuKe ¢ MHTEPAKTUBHBIMU 3aIaHUSMU
pa3paboTaH ISl KHCTIOIH30BAHMSI TIEJarOTaMU B YPOUHOM
Kypc "Maremartuka. Y BHEYPOYHOU JEATEIbHOCTH B KAUE€CTBE
1.2.4.1.34. WHTepakTUBHBIE JOTIOJIHUTENbHOT0 MaTepuana. DOP MoxHO

3amanusd, 5 knacc"

HCIIOJIb30BaTh KaK allbTEPHATUBY KJIACCUYECKUM
JIOMAITHUM 33JaHHSIM, B KQUECTBE MaTepuaa Jis
MOJATOTOBKU K MPOBEPOUYHBIM, KOHTPOJIbHBIM U IPYTUM
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Ne B
(denepaabHom
nepeuyne JOP

IIpeamer, kiaacc

90P, onucanue

pabortam.
OO0P co3nan 115 NOoAAEPKKU peannu3auun
00s13aTeIbHOM YacTh 00111e00pa30BaTEIbHOM
MIPOrPaMMBbI

1.2.4.1.35.

Kypc "Maremaruka.
WHTepakTUBHBIE
3amanus, 6 knacc"

O0P no maremaTHKe ¢ UHTEPAKTUBHBIMU 3aJaHUSIMU
pa3paboTaH JiIsl KCIIOJIb30BAHHMSI IT€JarOraMU B YPOUHOM
¥ BHEYPOUHOM JICATEILHOCTH B KQ4eCTBE
JOTIONTHUTEIbHOTO MaTepuana. JOP MoxHO
UCIIOJIb30BaTh KaK aJbTePHATUBY KIIACCHICCKUM
JIOMAIITHUM 3aJ[aHHUSIM, B KQUECTBE MaTepuaa s
MOJITOTOBKH K IMPOBEPOYHBIM, KOHTPOJIBHBIM U IPYTHUM
paboTam.

OO0P co3nan 115 NoAAEPKKU peann3anuu
00s13aTeIbHOM YacTh 00111e00pa30BaTEIbHOM
MIPOrpPaMMBbI

1.2.4.1.48.

Maremaruka 5 kiace
(6a30BBIif ypOBEHB)

Bxutouaet B ce0s 3aHSTHSL, COCTOSIIIIME U3 UHTEPHET-
YPOKOB, M TEMaTUYECKUE KOHTPOJIbHBIE PAOOTHI.
HHTepHeT-ypoKH NpeCcTaBlIeHbl KOMITJIEKCOM
JUAAKTUYECKUX €IMHHUL, COAEPKAIIUX TEOPHIO,
MHTEPAKTUBHBIE MYJIbTUMEIUNHbBIE OOBEKTHI, 3aJaHUS C
OTKPBITBIM OTBETOM, KOHTPOJIBHBIE 3a/1aHUs C
aBTOMATUYECKUM OLIEHUBAHUEM.

1.2.4.1.49.

Matemaruka 6 kiacc
(6a30BBIif YpOBEHB)

Bxurouaet B ce0s 3aHSTHSL, COCTOSIIIIME U3 UHTEPHET-
YPOKOB, M TEMaTHYECKHE KOHTPOJIbHbIE PaOOTHI.
HHTepHeT-ypoKH NpeCcTaBlIeHbl KOMITJIEKCOM
JUAAKTUYECKUX €IMHHUL, COAEPKAIIUX TEOPHIO,
MHTEPAKTUBHBIE MYJIbTUMEIUNHbBIE OOBEKTHI, 3aJaHUSI C
OTKPBITBIM OTBETOM, KOHTPOJIBHBIE 3a/1aHUS C
aBTOMATUYECKUM OLIEHHBAHUEM.
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