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MNOACHUTEJIbHASA 3AITUCKA

[TpuopHTEeTHBIMH LIEIAMH 00yUSHHUS MaTeMaTHKE B 5—6 Kiaccax SBJISIOTCS:

® npojo/KeHHe (OPMUPOBAHHS OCHOBHBIX MAaTeMaTHYECKMX MOHATHH (4MCIIO,
BEJIMYHHA, TreoMeTpuyeckas ¢urypa), obecrneyuBarOIMX MPEEMCTBEHHOCTh H
NEepPCIeKTUBHOCTh MAaTeMaTH4eCcKOro oOpa3oBaHus 00y4alonMxcs;

® pa3BUTHE HHTE/UICKTYAIbHBIX W TBOPYECKHX CHOCOOHOCTEH  o0Oywarommxcs,
MO3HABATEIbHONM AKTHBHOCTH, MCCIIEIOBATENBCKUX YMEHHH, MHTepeca K H3YyUYCHHIO
MaTeMaTHKU;

e mnojaBeAeHHe 0OyYAIOIKUXCS HA JOCTYITHOM /U HUX YPOBHE K OCO3HAHHIO B3aHMOCBSA3H
MaTEeMaTHKH M OKPYXKAIOLIEero MUpa;

e (QopmupoBanHe  (QYHKIMOHAIBHOM  MaTeMaTH4ecKOd  IpaMOTHOCTH:  YMEHHs
pacrno3HaBaTh MaTeMaTu4eckue OOBEKTBI B PpEalbHBIX JKM3HEHHBIX CHTYyallUsX,
NPUMEHSATh OCBOCHHBIE YMEHHS JUIf DElIeHHs NPaKTHKO-OPHEHTHPOBAHHBIX 3ajad,
MHTEPIPETHPOBATh [MOJyYEHHbIE pEe3yJbTaThl M OLECHMBATh MX Ha COOTBETCTBHE
NPaKTHYECKOH CHTYALIUH.

OCHOBHBIE THHHH COJEpP)KaHUS Kypca MaTeMaTHku B 5-6 kinaccax — apupmerHdeckas u
reoMeTpuyecKas, KOTOpble Pa3BUBAIOTCS MApaUIEIbHO, KaX/ias B COOTBETCTBHH C COOCTBEHHOH
JIOTUKOM, OJIHAKO, HE HE3aBHCHMO OJHA OT APYro#, a B TECHOM KOHTaKT€ H B3aHMOJCHCTBHH.
Taxke B Kypce MareMaTHKH MPOMCXO/IMT 3HAKOMCTBO C JIEMEHTaMH aireOpsl H ONMUCATEIbHOH
CTATHCTHKH.

N3zyuenne apudmeTHdeckoro mMarepuana Ha4MHAETCH CO CHCTEMaTH3allMH W pa3sBHTHS
3HAHHMI O HATypalbHBIX YHCJIAX, MOJYYEHHBIX HA YpOBHE HadaabHOro obmero obpazoBaHHMS.
[Ipg 5TOM COBEPIIEHCTBOBAHHE BBIYMCIMTENBHOH TEXHHKH W (OPMHPOBAHHE HOBBIX
TEOPETHYECKHX 3HAHMWI COYETaeTCs C Pa3sBUTHEM BHIYMCIMTE/ILHON KYJIBTYPBHl, B YaCTHOCTH C
o0y4eHHEeM MPOCTEHINUM MpHEMaM NMPHKHIKA M OLEHKH pe3y/IbTaToB BhluucieHuid. U3ydyenue
HaTypaJbHBIX YHCEJI MPOJOIIKaeTes B 6 Kiiacce 3HAKOMCTBOM C HAYaIbHBIMHU TTOHSITHAMH TEOPHH
JETHMOCTH.

Hauano u3yueHuss OOBIKHOBEHHBIX M JeCATHYHBIX Japobeit oTHeceHo k 5 knaccy. 310
MepBbIi JTanm B OCBOGHMHM JpoOei, Korjaa MpOMCXOJMT 3HAKOMCTBO C OCHOBHBIMHM HIESMH,
noHATHSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOelt B noigHOM 00BEME
MpeAuIecTBYeT U3YHEHHIO NECATHYHBIX Apo0ei, 4To nenecoobpa3sHO ¢ TOYKH 3PEHHS JIOTHKH
H3JI0KEHHs YMCIIOBOH JIMHMH, KOrJa NpaBuia JCHCTBHH ¢ JECATHYHBIMH APOOSAMH MOKHO
000CHOBaTh YXK€ H3BECTHBIMH AQITOPHTMAMM BBINIOJTHEHHs JCHCTBHH ¢ OOBIKHOBEHHBIMH
apoOsiMi. 3HAKOMCTBO € HECATHYHBIMH JIpOOSMH PacHIMPHT BO3MOXKHOCTH Ui NMOHHMaHHSA
o0y4aroMuMHUCs MPUKJIAHOIO MPHMEHEHHS HOBOH 3alMCH IIPH M3Y4YE€HHH JPYTHX NPEIMETOB H
[pH IPaKTHYECKOM HCronb30oBaHuH. K 6 kiaccy oTHECEH BTOpO# 3Tan B W3y4eHHH Apobe, rae
MPOMCXOANT COBEPLICHCTBOBAHHE HABLIKOB CpPaBHEHHA M mnpeobpa3zoBaHus ApoOei, ocBOeHHE
HOBBIX BBIYHCIHTEIbHBIX AJITOPHTMOB, OTTAYMBAHWE TEXHMKH BBIYMCICHWH, B TOM 4YHCIE
3HAYEHHUH BBIPAKEHHI, collepKamMX U OOBIKHOBEHHBIC, W JIECATHYHBIE JPOOH, YCTAHOBJIEHHE
CBSi3eH MEeXIy HHUMH, pacCMOTpEeHHE NMPHEMOB pEIeHHsA 3a1a4 Ha Apobu. B Havane 6 xnacca
MPOMCXOANT 3HAKOMCTBO C MOHSATHEM MPOIEHTA.

OcoOeHHOCTBIO M3YYEHHUsl TMOJIOKUTEIbHBIX M OTPHIATEIbHBIX YHCEN SABJISETCA TO, YTO
OHH Tak)e MOTYT pacCMaTpUBAaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Havyage M3y4eHHS TEMBI
«[TonmoxurenpHble W OTpPULIATE/IbHBIE YHCNA» Bblensercs noareMa «llensie uncna», B paMkax
KOTOpOH 3HAKOMCTBO C OTPHLATEBHBIMH YHCIAMH W JACHCTBHSAMH C TMOJIOXKHUTEIBHBIMH H
OTPHILATEIbHBIMA YHCJIAMH TIPOUCXOUT HA OCHOBE COJEPIKATENBHOIO MOAX0a. ITO MO3BOJIAET



Ha JIOCTYITHOM YPOBHE IO3HAKOMHUTH OOYy4aloUIMXcsi TNpPaKTHYECKH CO BCEMH OCHOBHBIMH
NOHATHSIMHM TEMbl, B TOM YHCJIe W C MPaBHIAMH 3HAKOB NPH BBHINOJHEHHH apHPMETHYECKHX
nedicTBuil. M3ydeHne palHOHAIBHBIX YMCE] HA 9TOM HE 3aKOHYHTCH, a OyJeT NpOJOIDKEHO B
Kypce anreOpsl 7 Kiacca.

[Ipuy oOy4eHHH pEIIEHHIO TEKCTOBBIX 3amad B 5-6 Kjaccax HCHOJIB3YIOTCA
apumeTnyeckue npuéMsl pemenus. [Ipu oTpaboTke BRIMHCIHTEIBHBIX HABBIKOB B 5—6 Kjaccax
paccMaTpHBAIOTCH TEKCTOBBIC 3aJaud CIEAYIOIIMX BHOB: 3a/la4d Ha JIBHOKEHHE, HA 4acCTH, Ha
NOKYNKH, Ha paboTy H NpPOH3BOAMTE/NLHOCTh, HA MPOLEHTHI, HA OTHOLIEHHS M IPOIMOPIIHH.
OOyuaromuecs 3HAKOMSTCS ¢ NpUEMaMH pelieHus 3ana4d nepeGopoM BO3MOKHBIX BAPHAHTOB,
y4arcs paborath ¢ uHdopMmaiuei, npeacTaBieHHOH B popMe Tab/IMI| MM JHArpaMM.

B nporpamme yweGHOro kypca «MarematHka» NpeaycCMOTpeHO (OpMHpOBaHHE
NpONeJeBTHYECKUX anreOpaudecKux npejcTaBleHHi. bykBa Kak CHMBOJI HEKOTOpOrO 4HCla B
3aBHCHMOCTH OT MaTeMaTH4YeCKOro KOHTEKCTa BBOJAMTCH NOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HCIOJB3yeTCs MpexJe BCero s 3amucd OOIMX YTBEPKICHHH H INPE/UIOKEHHH,
bopMyJ1, B YACTHOCTH JUIS BBIYMCJICHHS T€OMETPHYECKMX BEJIHYHH, B KAYECTBE «3aAMECTHTEIISN)
qUCIIa.

B mporpamme ywebGHOro kypca «MaremaTuka» INpeACTaBlI€HA HarjsJHas TeOMETpHs,
HamnpaBjieHHAss Ha pa3BHTHE OOpAa3HOrO MBIIUICHHS, NPOCTPAHCTBEHHOIO BOOOpPaXKEHHS,
300pasHTeNbHBIX yMEHHMH. 3T0 BaXHBIA 3Tall B H3YYEHHH T'€OMETPHH, KOTOPBIA
OCYIIECTBISETCS HAa HAIrJISJAHO-NMPAKTHYECKOM YPOBHE, ONHMpAaeTcs Ha HarjsjHo-o0pasHoe
MbilUIeHHe ofyvalommxcs. bonbmas posb OTBOAMTCS NMPaKTHYECKOH IEATENHbHOCTH, OMNBITY,
IKCMEPUMEHTY, MojenupoBaHuio. OOydalommecs 3HAKOMSATCS C NeOMETPHYECKHMHU (urypamMu
Ha MJIOCKOCTH W B NPOCTPAHCTBE, C HX IMPOCTEHINMMH KOH(QUIypalluaMH, ydarcs H300paxarh uX
Ha HEJIMHOBAHHOM M KiIeT4aToi Oymare, pacCMaTpHBaioT HX NpocTeimue cBoiicTa. B npouecce
H3YYECHHs HArJAJAHONW reOMETPHM 3HAHUS, NOJTyYeHHbIe 00YJalOMMMHUCS HA YPOBHE HAYalIbHOIO
obuero o6pa3oBaHHs, CHCTEMATH3UPYIOTCA H PACIIUPAIOTCA.

CornacHo yuyeOHOMY mIaHy B 5—6 Kjaccax H3y4aeTCs MHTEIPHPOBAHHBIA IpeaMeT
«Maremaruka», KOTOpbI BKIIOYaeT apuMeTHHEeCKHid MaTepuan W HarisJHyl0 FeOMETpHIO, a
TAKOKe TIPOIEICBTHYECKHE CBEICHUS M3 anreOphl, 37IEMEHTHI JIOTHKH M Havana OIHMCaTeIbHOM
CTaTHCTHKH.

Ha u3yuenue yyeGHOro Kypca «Maremaruka» otBogutcs 340 ugacos: B 5 kiacce — 170
4acoB (5 yacoB B HeJeN), B 6 kinacce — 170 gacos (5 yacoB B HEJEIO).

COJIEPKAHUE OBYYEHMUSA

5 KJIACC

HarypajbHble YHCIA H HYJIb

HarypanbHoe umcno. Psn Harypansueix wncen. Yucno 0. M3obpaxeHue HaTypambHBIX
YHCes TOYKaMH Ha KOOPAMHATHOM (YMCIIOBOM) NMpsaMO#.

[To3ummMonHas cucremMa cyMcieHHs. PuMckas HyMepauus Kak NPHMEp HENO3HIIHOHHOH
CHCTEMbI CYHC/IeHHs. JlecaTHYHAs CHCTEMA CYHCIICHHUA.

CpaBHeHHe HATYpaJbHBIX 4YHCE]l, CpABHEHHE HATypaibHbIX uHcen ¢ HyaéM. Cnocobsl
cpaBHeHus. OKpYrJI€HHE HATYPATbHBIX YHCEIL.

CnoxeHHe HATYpalbHBIX 4YHCEJ, CBOMCTBO HYJIS IpPH CIIOKEHHH. BhluMTaHHE Kak
neiicTere, 0OpaTHOE CIOKEHHIO. YMHOXKEHHE HATypalbHBIX YHCE]l, CBOMCTBA HYJIS W €IHHHIIBI
npu ymMHOXKeHMH. JleneHue Kak jaeiicTBue, oOparHoe yMHOXeHHIO. KOMNOHEHTBHI NEHCTBHH,
cBsi3b Mexay HuMmH. [IpoBepka pesynbrata apupmernueckoro aeiicteus. [lepemecturensnoe u



coYyeTaTebHOe CBOMCTBA (3aKOHBI) CIOXKEHHS M YMHOXECHHS, paclpeeHTEIbHOEe CBOHCTBO
(3aKOH) YMHOXEHHMS.

Hcnonp3oBanue OykB s 0003HAYEHHA HEH3BECTHONO KOMIIOHEHTa M 3allMCH CBOWMCTB
apupMeTHUSCKHX ACHCTBHIA.

JlenuTenu U KpaTHbIC YHCiIa, pa3jiokKeHHe Ha MHOXKHTEMH. [IpocThie u cocTaBHbIE YHCA.
[Ipu3naku aenuMocTd Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHp ¢ HaTypaJbHbIM MOKa3arTe/leM. 3aluch YHCAa B BHAE CYMMBI paspsiaHBIX
cllaraeMsix.

UucnoBoe BblpakeHHE. DBbMHCIEHHE 3HAYEHMIT YMCIIOBBIX BBIPAXKEHHH, MOPAIOK
BBINIOJIHEHHS  AelcTBuil. Mcnons3oBaHWe 1NpH  BBIYHCICHHSX MEPEMECTHTENBHOTO M
COYETaTEILHOrO CBOWCTB (3aKOHOB) CIIOXKEHHS M YMHOJKEHHS, PACHpeeIHTEILHOrO CBOMCTBA
YMHOKEHHSL.

Apobn

IIpencrasnenne o apobu Kak crnocode 3anucy 9acTH BeJMYHHBL. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHBIe M HenpaBWwiIbHbIe Apob6u. CMemanHas ApoOb, NpeAcTaBIeHHe CMELIaHHON apobu B
BHJIC€ HENPaBHJILHOW JpoOM M BBHIJICJICHHE LEJNOH YacTH YUCIAa M3 HEeNpaBHIBHOH IpoOu.
H3obpaxenue npobeit Toukamu Ha YHCIOBOH npsamoii. OcHOBHOE CBOMCTBO apo6u. Cokpamenue
npobeii. [IpuBenenne 1pobu k HoBoMY 3HaMeHaTemo. CpaBHeHHE ApoOei.

Cnoxenne u BbMHTaHHE ApoOeil. YMHOXeHHe W HeneHHe Apobeii, B3auMHO oGpaTHbIE
apobu. HaxoxieHue 4acTH 1eI0ro | MeJioro o ero YacTH.

Jecatuunas 3anucek apobeit. [Ipencrasnenne necsatuuHo# Qpo6Gu B BHAE OOBIKHOBEHHOIMA.
H3o6paxenne aecaTHYHBIX Apobel TOYKaMM Ha YHCIOBOH mpsMoii. CpaBHEHHE AECATHYHBIX
apobeii.

ApudmerHyeckue AeHCTBHS ¢ IeCATHYHBIMHA Apo0GsiMu. OKpyTIIeHHE AECATHYHBIX APOGEH.

Pemenune TeKCcTOBBIX 32124

Pemenne TekcToBBIX 3anau apudmerndeckum crocoboM. Pemenme normueckux 3anad.
Pemenne 3amay nepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Mcnonb3oBaHue npy pelneHud 3aj1ay
TabJaui | cxem.

Pemenue 3a1ay, conepxaimux 3aBHCHMOCTH, CBA3BIBAIOIINE BEIHYMHBI: CKOPOCTD, BpeMS,
paccTOsiHHE, LEHA, KOJIMYECTBO, CTOMMOCTh. ENMHHIBI HM3MepeHHs: macchl, 00bEMa, NEHBI,
pacCcTOSHUSA, BPEMEHH, CKOPOCTH. CBSA3b MEXY €IHHUIIAMH M3MEPEHHS KaXK/IOHW BEIHYHHBI.

Pemenue OCHOBHBIX 3a/1a4 Ha APoOH.

[IpencraBnenne JaHHBIX B BHJE TaOMHII, CTONIOYATHIX JHArPAMM.

Harasaunas reomerpus

Harnaansle npeacTaBieHus o QUrypax Ha IUIOCKOCTH: TOYKa, PAMasi, OTPE30K, JIy4, YroJ,
JIOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yroj. IIpsamoii, ocTpslit, Tyno# u pa3ssépHyThlit
yTJIbI.

Jlnuaa oTpe3ka, METpHYECKHE eIHHHUIBI JUIHHBL J{IMHA JOMaHOM, mepuUMeTp
MHOTOYroJibHHKa. M3Mepenue u mocTpoeH#e yriioB ¢ NOMOLIBIO TPAHCIIOPTHPA.

Harnsaneie npeacrasiesns o Gurypax Ha IMJIOCKOCTH: MHOTOYTOJBHHK, MPAMOYTOJIBHHK,
KBaJpat, TPEYroJIbHUK, O paBeHCTBE GHTyp.

U3obpaxenue Gpuryp, B ToM yncie Ha Kierdaroif Gymare. [loctpoenne kondurypaumii u3
yacTed NpAMO#, OKPYXKHOCTH Ha HEJIMHOBAHHOW M Kieryatoi Oymare. Mcnons3oBanne cBOMCTB
CTOPOH H YTJIOB IPSIMOYTOJIbHMKA, KBAaApara.

[Inomane NpAMOYrojbHAKAa H MHOIOYTOJIBHAKOB, COCTAB/ICHHBIX M3 MPAMOYIOJILHHKOB, B
TOM 4Hcie Guryp, H300paxxE€HHBIX Ha KieT4aToi Oymare. EqMHHIBI H3MepeHHs TUIOMIA/IH.

Harnsauele  mpeacTaBieHMss O  NPOCTPAHCTBEHHBIX — (HIypax: IpsSMOYTOJIBHbIN
napauienenunesn, Kyb, wmHororpaHHukd. WM3o0paxeHne nNpOCTEHIIMX MHOTOrPaHHHKOB.



Passéprku kyba u mnapautenenunena. Cos3zaHue Mojeneli MHOTOTPaHHHKOB (W3 Oymarw,
IPOBOJIOKH, IUTACTHJIMHA H JIPYTHX MaTepHasoB).
O6bEM MPAMOYTOILHOTO Napajuieenunesa, Kyba. Enunuisl usmepenus oobéma.
6 KJIACC

HarypajbHbie uncia

ApudMeTHUECKHE AEHCTBHS C MHOTO3HAYHBIMH HATYpalbHBIMH dHCiamu. HCIOBBIE
BBID@KEHHS, TOPSAIOK AeHCTBHM, HCMOMb30oBaHHEe CKOOOK. Mcrons3oBaHHe NMPH BbIYHCICHHAX
EPEMECTHTENIEHOTO H COYETATEILHOTO CBOKUCTB CIIOKEHUS H YMHOKECHHS, Pacrpe/IeIATEILHOTO
cBoiicTBa yMHOXKeHHs. OKpyTJIEeHHE HATypPaIbHBIX YHCEI.

JlerTenn W KpaTHble 4YuMcia, HaWGONbIIMK OOMMM AeMHTENs W HauMeHbiuee olmiee
KpaTHOe. J[eTMMOCTh CyMMBI H IPOH3Be/IeHHs. JIeieHHe C OCTATKOM.

JApobu

OGBIKHOBEHHas IpoOb, OCHOBHOE CBOMCTBO ApoOH, cokpamenue apobedt. CpaBHeHHe H
ynopsiounBanue apoGeii. Pemenne 3aa4 Ha HaXOKICHHE YAaCTH OT WEJIOTO H IENOTo Mo €ro
vactn. Jlpo6HOE uMCIO Kak pesyibrar jaeneHus. IIpeicTaBneHHe NECATHYHOH ApoGH B BHIC
OOBIKHOBEHHOM IpO6H H BO3MOXKHOCTH INpE]CTaBIeHHs OOBIKHOBEHHOHW Jpobu B BHIE
necsTH4HOM. JlecaTHunble ApoOu ¥ MeTpUYecKas cHcTeMa Mep. ApHpMeTHYecKHe ICHCTBHA U
YHCIIOBBIE BRIPAXKEHHS ¢ OOBIKHOBEHHBIMH H JICCATHYHBIMH IPOOSIMH.

Oraomenue. [lenenne B JAaHHOM oTHomieHwH. Macmrab, nponopuus. [Ipumenenue
NPONOPLMH NPH PELICHAH 3a/1a4.

IMonsiTHe MpoleHTa. BhuncieHHe MpOLEeHTa OT BEIMYHHBI H BEJTMYHHBI 1O €€ MPOLEHTY.
BhipakeHHe TPOLEHTOB NeCATHYHbIME ApoOsMu. Pemenne 3ajad Ha NpoLeHTHL. Beipaxenue
OTHOIIEHHUS BEJTMYHH B MIPOLIEHTAX.

IMoaoxuTEIbHbIC H OTPHIATEILHbIE YHCIA

[lonoxuTenbHble M  OTpuuarenbHpie uucna. lleasle wmena. Moayne  uucna,
reoMeTpHUecKas HMHTepnperauus MoIyas wducna. W3obpaxennme wucen HAa KOOPAMHATHOH
npamoii. Uuciobie mnpoMexyTkH. CpaBHeHMe uHcel. ApHpMeTHYecKHe JCHCTBHA C
IOJIOKHTEIBHBIMA H OTPHIATEIbHBIMH YHCIIAMH.

[IpsamMoyrobHas CHCTeMa KOOPAMHAT Ha IUIOCKOCTH. KOOpAMHATBI TOYKH Ha IIOCKOCTH,
abcumcca u opaunara. [loctpoenne Todek B QUryp Ha KOOPAMHATHOM IJIOCKOCTH.

BykBeHHbIE BbIPAKeHHS

I[IpumeHeHHe GyKB JUIS 3alIACH MaTeMaTHYeCKHX BhIpaXEHHH U npeioxeHni. CBoicTBa
apudMeTHUeCKUX JelcTBUH. ByKBeHHbIC BBIDOKEHHS M YHMCJIOBBIE TOJACTAHOBKU. ByKBeHHbIE
PaBEeHCTBA, HAXOXIEHHE HEH3BECTHOrO KOMMOHeHTa. DopMmy:sl, (GopMyinbl HepuMeTpa H
IUIOMA/IH IPAMOYTOIbHHKA, KBaapara, o0béMa napauienenumnena 1 Kyoa.

Pemenne TeKCTOBBIX 32/1a4

Pemenne TEKCTOBBIX 3ajay apudMeTHUecKHM criocoboM. PeimeHue nOrMyeckHx 3anad.
Pemenue 3aa4 nepeGopoM BCEX BO3MOXKHBIX BAPHAHTOB.

Pemenue 3a1a4, CoiepXKaliX 3aBUCHMOCTH, CBA3BIBAIONIMX BEIHYHHBI: CKOPOCThH, BPEM,
paccTOsHHE, IEHA, KOJHYECTBO, CTOHMOCTH, IPOH3BOJMTEILHOCTb, BpeMs, 00BEM pabOTEL
EIMHALIGI M3MEPEHHS: MAcChl, CTOMMOCTH, PAacCTOSHHS, BPEMEHH, CKOPOCTH. CBf3b MEKIy
eIMHHLAMH U3MEPEHHS KKI0H BETHYHHBL.

Pemenne 3ajay, CBS3aHHBIX C OTHOIIEHWEM, TPONOPIHOHAIBHOCTBIO BEIHYHH,
NpOIIEHTAMH; PEIlIeHHe OCHOBHBIX 3a/1a4 Ha JPOOH M NPOLCHTHL.

OueHKa W NPUKH/IKA, OKpyriieHHe pesyinbrarta. CocrapjieHHe OYKBEHHBIX BBIDAXKECHHH MO
YCIIOBHIO 3aJ1a4H.



[pencTaBieHne IaHHBIX ¢ MOMOIIBIO Tabnui # auarpamM. Cronbuareie JuarpamMMBl:
YTEeHHE U NocTpoeHHe. UTeHHe KpPyroBBIX AHArpaMM.

HarasaHas reomerpHs

Harnsaueie npeacTaBieHus 0 QUrypax Ha IUIOCKOCTH: TOYKa, NpsAMasi, 0TPE30K, JIyd, yroJl,
JIOMaHasi, MHOrOyTOJIbHUK, YeThIPEXYTOIbHHK, TPEYTOJIbHAK, OKPYKHOCTb, KPYT.

BzauMHOE pacnojioKeHHe [BYX TNPAMBIX Ha IUIOCKOCTH, Mapauie/ibHbIC IPAMBIC,
NepHeHNKY/IApHbIE NpsMble. M3MepeHHe pacCTOSHHM: MEXIY ABYMSA TOYKAMH, OT TOYKH /0
npsMOii, JUTHHA MapIIpyTa Ha KBaJpaTHOH CeTKe.

M3MepeHne M MOCTPOSHHE YIJIOB C MOMOMIBIO TPAHCHOPTHpA. BHAbI TPEyroabHHKOB:
OCTPOYTOJIBHBIN, TMpPSMOYTOJNbHBIA, TYNOYTOJIbHbIA, pPaBHOOCAPEHHBIH, PaBHOCTOPOHHHH.
YeThIpéXYTOIbHUK, IIPUMEPHI YETHIPEXYTONbHHKOB. [TpsMOYTO/IBHHK, KBAJAPAT: MCIIONb30BAHHE
CBOMCTB CTOPOH, YIJIOB, auaroHaseli. M3o6paxkenne reoMeTpHYECKHX GUIryp Ha HEJIMHOBAHHOM
Gymare ¢ MCIOJIb30BAHHEM LMPKY/IS, JHHEHKH, YroibHHKa, TpaHcnoprupa. [locTpoenus Ha
Kieryaroi 6ymare.

I[Tepumerp MuOTOyroabHuKa. [lonsTHE MomanH GUryphl, €IHHAIIE H3MEPEHHS IUTOMIA/IH.
[IpubmmkéHHOe HW3MepeHHe IUlomamd ¢uryp, B TOM 4HCIE HA KBaJpaTHOH CeTKe.
[MpubnrmKéHHOE H3MEPEHHE JUTHHBI OKPY)KHOCTH, IUTOAIH Kpyra.

CuMMeTpHs: LCHTpalbHasi, 0OCeBas U 3epKajbHas CHMMETPHH.

[TocTpoeHHe CHMMETPHYHBIX (GHUTyp.

Harisbsle TpEACTAaBlEHHs O TNPOCTPAHCTBEHHBIX (HUrypax: mapauiesnenumnesn, Kyo,
NpH3Ma, NTHpaMKa, KOHYC, HIHHIP, map u cdepa. U3zo0pakeHHe NpOCTPaHCTBEHHBIX buryp.
[IpuMepsl pa3BEPTOK MHOIOTPAHHMKOB, WWIMHApa # KoHyca. Cosjmanne Mozenei
NPOCTPAHCTBEHHBIX Guryp (13 Gymarw, pOBOJIOKH, IIACTHIIMHA H APYTHX MaTePHAIOB).

[MonsTre 00bEMa, eMHMIBI H3MepeHHs 00béMa. OOBEM NPAMOYTOJIBHOIO Mapajie/enunena,
Kyba.

IJIAHUPYEMBIE PE3VJIbTATbI OCBOEHHMSI IPOIPAMMBI YYEBHOI'O
KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHUS

JIMYHOCTHBIE PE3YJIbTATHI

Jlu4aHOCTHBIE Pe3yJbTATHI OCBOEHHS MpOrpaMMbl ydeOHOro xypca «MaremaTHkay
XapaKTepH3yIOTCs:

1) naTpHOTHYECKOE BOCIIHTAHHE:

NPOSBICHHEM HHTEpeca K MPONUIOMY H HACTOSIIEMY POCCHACKOH MaTeMaTHKH,
[EHHOCTHBIM OTHOLIEHHEM K JOCTHXXEHHSM pPOCCHHCKHX MAaTeMaTHKOB H POCCHHCKOH
MaTeMaTH4ecKOH MIKOJIbI, K HCIIOIB30BAHUIO ITHX JOCTHXEHHN B IPYrAX HayKaX H MPHKJIAIHBIX
chepax;

2) rpa’aaHCcKoe H IYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBINOJHEHHIO OOA3aHHOCTEH TIpaXJaHWHA H peajM3alid €ro Ipas,
NpeCTaBJICHHEM O MATeMaTHYeCKHX OCHOBaX (YHKUMOHHDOBAHMS pasHYHBIX CTPYKTYP,
SIBJICHHMI, TPOLEIYP IPaXIaHCKOro olmiecTa (HanmpuMep, BbIOOpHI, ONpPOCKI), TOTOBHOCTBIO K
0GCYKICHHIO THYECKHX MpobiieM, CBA3AHHBIX C IPAKTHYECKHM MPAMEHEHHEM JOCTHXKCHHH
HAYKH, OCO3HAHHEM BRKHOCTH MOPATbHO-ITHYECKHX NPUHIMIIOB B ACATEILHOCTH YyUEHOIO;

3) Tpyi0BO€ BOCIIHTAHHE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHEe B PCIICHHH NPaKTHYECKHX 3aja4 MareMaTH4YeCKOH
HAIIPABICHHOCTH, OCO3HAHHEM BKHOCTH MaTEeMaTHYeCKOro o0pasoBaHMsi Ha MPOTHKEHUH BCEH
JKW3HU U1 YCTIeIHOH NpodecCHOHAIBHOMN [esTeIbHOCTH U Pa3BUTHEM HEOOXOAHMBIX YMEHHIA,



OCO3HAHHBIM BBHIOOPOM H NOCTPOEHHEM MHIMBHIAYATbHOM TpaeKTOpHH oOpa3oBaHUs |
YKU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPeOHOCTEH;

4) >cTeTHYecKoe BOCIIHTAHME:

CHOCOOHOCTBIO K IMOLMOHAIBHOMY H 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYeCKHX
00BEKTOB, 3a1a4, pEIICHHH, pacCyKACHUH, YMEHHIO BHAETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOrO MO3HAHHSA:

OpHEHTallMel B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX IpejicTaBlieHH#H 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJIOBeKa, MNPUPOAbI W o0mecTBa, MOHUMAHHEM
MaTeMaTHYeCKOM HaykH Kak cdepbl YelOBEYECKOH AEATENbHOCTH, 3TanoB €€ pasBHTHA M
3HAYHMOCTH JUIA pa3sBHTHA LHBHJIM3ALMH, OBJIA/ICHHEM SA3bIKOM MAaTEMAaTHKH H MaTeMaTH4YECKOMN
KyNbTYpOH Kak CpeJCTBOM TNO3HAHHA MHpa, OBJIAJCHHEM MPOCTCHIIMMH HaBBIKAMHA
HCCIIEIOBATENbCKOMN AEATETbHOCTH;

6) ¢uuueckoe BocnHTaHWe, (OpPMHpOBaHHE  KYJAbTYPbl  310POBbS H
IMOLHOHAJILHOIO (,IAroNnoJIyYHs:

FOTOBHOCTBIO NPUMEHATH MaTeMaTH4YeCcKHe 3HaHWS B MHTEpecax CBOEro 3/I0pOBbi,
BeJIeHHus 310poBOro obpasa *H3HH (3J0pOBOE NMUTaHHE, COANAHCHPOBAHHBIH PEXUM 3aHATHH W
OTABIXa, peryispHas (U3MYecKas AKTHBHOCTH), CHOPMHPOBAHHOCTBHIO HaBbIKa pedrexcuy,
NPU3HAHHEM CBOETO IIpaBa Ha OMIKMOKY M TAKOro )K€ Ipasa Jpyroro 4ejJI0BeKa;

7) 3koJIoOrHYecKOe BOCIIHTAHHE:

OpHCHTalWeH Ha NMPHMEHEHHE MaTeMaTHYECKHX 3HAHWH JUIA pelneHus 3aaad B o0iacTu
COXPaHHOCTH OKpYXKalolled Cpeabl, IUIAHHPOBAHMA IIOCTYNIKOB M OLIEHKH HMX BO3MOXHBIX
MOCEACTBHH Ul OKpYKaroule# cpeibl, 0CO3HaHHWEM INOOAJBHOIO XapakTepa KOJIOrHYeCKHX
npo6ieM U myTei UX pelieHus;

8) azanTanHA K H3MEHAIHMCS YCJI0OBHAM COUHAIBLHON M NPHPOAHOH cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSX HEONpPEEIEHHOCTH, MOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO JeATEIbHOCTh, B TOM YMCJIE YMEHHE YUYMTBCH Y JAPYTHX
noJieH, npuobpeTaTh B COBMECTHOH JE€ATEIbHOCTH HOBBIC 3HAHHWA, HABBIKH M KOMIIETEHUIMH H3
OIbITA IPYTHX;

HEoOXOMMOCTBIO B (JOPMHPOBAHHM HOBBIX 3HaHUM, B TOM 4Hcie (OpMyIHpOBaTh HICH,
HOHATHS, HIOTE3bl 00 0OBEKTAX W SBIEHUSAX, B TOM YHC/IE paHEe HEH3BECTHBIX, OCO3HABATH
nepunHTh COGCTBEHHBIX 3HAHWH H KOMIIETEHTHOCTEH, [UIAHHPOBAaTh CBOE Pa3BHTHE;

CIOCODHOCTBIO OCO3HaBaTh CTPECCOBYID CHTYAllHIO, BOCHPHHHMATh CTPECCOBYIO
CHTyallMIO Kak BbI30B, TpeOylommui KOHTpPMEpP, KOPPEKTHPOBATh IPHHHMAEMBbIE PEIICHHSA M
neiicTBus, GOPMYIHPOBATH ¥ OIICHHBATh PUCKH H MOCNEACTBAS, (POPMHPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIC YHHBEPCAAbHbIE YaeOHbIC NeHCTBHS

basoBbie Jlornueckue aelicTBun:
® BHIBIATH H XapakTepH30BaTh CYIIECTBEHHBIC MPH3HAKH MaTeMAaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIICHHH MEXAYy IMOHATHAMH, (OPMYIHPOBaATH OIPEJCICHHUS TOHATHH,
YCTaHABJIMBATh CYLIECTBEHHBIN NPU3HAK KJIacCH(UKALWK, OCHOBaHHS JUid 006001eHus u
CpaBHEHHSA, KPHTEPHH IMPOBOAMMOI0 aHaIH3a;
® BOCIpPHHHMATh, (opMyaHpOBaTh M INPeoOpa3OBLIBATH CYKIACHHS: YTBEPAMTEIbHBIE H
OTpHLATENIbHBIE, €IHHAYHEIC, YaCTHBIC H 00IIHe, YCIIOBHBIE,



® [OHMUMATh U UCMOJB30BaTh IPEUMYILNECTBA KOMAHJHOH ¥ HHIMBHIAYaNbHOH paboThl pH
peleHrH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

® [PUHHMATH LEJb COBMECTHOH NEATE]LHOCTH, IUIAHHPOBATh OPraHW3alMI0 COBMECTHOM
paboTsl, pacnpeensTh BHAbI paboT, JoropapuBaThes, 00CYkIaTh MPOLECC U pe3yabTaT
paboTsl, 06001aTh MHEHHS HECKOJILKHX JIFOJIEH;

® yu4acTBOBaTh B IpPyNNoBbIX (popmax paboTsl (00CyxkaeHUs, OOMEH MHEHHAMH, MO3TOBbIE
IITYPMBI M IPYTHE), BHINOIHATH CBOIO YacTh paboThl H KOOPAMHHPOBATH CBOM JICHCTBHS
C JpyrHMH 4JIeHaMH KOMAaH/Ibl, OLICHHBAaTh Ka4eCTBO CBOErO BKJIaJa B OOIIHI NPOIYKT
110 KpUTEPHSM, CHOPMYTHPOBAHHBIM YYaCTHHKAMH B3aUMOAEHCTBHS.

PeryasTuBHbIC yHHBepcaibHbIE y4e0HbIe NelicTBHS

Camoopranuszanms:
® CaMOCTOSATEJIbHO COCTABJIATH IUIaH, AJITOPHUTM PpEIICHHS 3aJaYd (MIM €ero 4acTh),
BBIOMpaTh cnoco0 pemeHHs € Y4YETOM HMEIOIIMXCA PECypcoB M COOCTBEHHBIX
BO3MO)KHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBAaThb BApHAHTBI PELICHHH C y4&TOM
HOBOH HH(pOPMAILIHH.
CaMOKOHTPO/Ib, IMOIHOHAIbHbIN HHTE/LIEKT:
e BiazZeTh cnocobaMu CaMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca W pe3y/bTaTa pelleHHs
MareMaTH4ecKoM 3a1auu;
® IPEABHAETH TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEIICHHM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAMJACHHBIX OMIHOOK,
BBIABJICHHBIX TPYAHOCTEH;
® OLEHHBaTh COOTBETCTBHE pe3y/bTaTa JACATEIbHOCTH [MOCTABJICHHON LEIH H YCIOBHAM,
O0OBACHATH NPHYHHBI AOCTHKCHHUS MM HEJOCTHKEHHS 1E/IM, HaXOAUTh OmuOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbI

K kxoHmy oOyyeHus B 5 kiacce 0Oy4aiOmuiics MOMYYHT CIEAYIOIIHE IpeIMETHbIE
pe3yJIbTaThL:

Yucia v BHIYHCICHHS

[ToruMaTe ¥ NpaBUABHO YNOTPeONSTH TEPMHHBI, CBA3aHHbIE C HATYpPAIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATHYHBIMHU JIPOOSMH.

CpaBHHBATh H YNOPANOYHBATh HATYypaIbHbIE YKHCJIA, CPABHUBATh B MPOCTEHIINX CITydasX
0OBIKHOBEHHBIE IpoOH, AecATHYHBIE JPOOH.

CooTHOCHTE TOYKY Ha KOOpPAMHATHOM (YHCIOBOM) NpPSMOH C COOTBETCTBYIOIIMM e€if
YHMCJIOM H H300pakaTh HaTYpaJbHbIE YHCIIA TOYKAMH Ha KOOPAHHATHOMN (YMCIIOBOM) MPAMO.

BemonuaTe apudpmMeTHUecKkne AeHCTBHS ¢ HATYPaJbHBIMH YHCIaMH, ¢ OOBIKHOBEHHBIMH
ApoOsIMH B MPOCTEHIIMAX CITydasX.

BBINONHATE TPOBEPKY, NPUKKIKY Pe3y/IbTaTa BHIYMCIICHHH.

OKpyrisTh HaTypaibHbIE YHCIIA.

Pemenne TeKCTOBBIX 32324

Pemars TekcTOBBIC 3a71a4H apu(PMETHUECKHUM CIIOCOOOM H C MOMOLIBI0 OPraHH30BaHHOTO
KOHEYHOro nepebopa Bcex BO3MOKHBIX BAPHAHTOB.

Pemars 3ajaun, cojepxaliue 3aBHCUMOCTH, CBA3bIBAIOIINE BEJIMYHHBL CKOPOCTh, BpeMs,
paccTOsIHKE, IeHa, KOJTMYECTBO, CTOMMOCTH.

Hcnons3oBare KpaTKHe 3alTHCH, CXeMbI, TabMHIbl, 0003HAYESHHUS NTPH PEIICHHH 3a/1a4.



BBISBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSA3H M IIPOTHBOpeYHs B (akTax,
JAHHBIX, HAOMOJEHHMSAX W YTBEPKICHHUNX, [pe/larath KPHTEPHHM IS BbISABICHHS
3aKOHOMEPHOCTEH H NPOTHBOPEYHA;

JlenaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX H MHIYKTHBHBIX
YMO3aKJIIOUYEHHH, YMO3aK/IIOYEHHH 110 aHAJIOTHH;

pazbuparh qOKa3aTenbCTBA MATEMATHYECKHX YTBEPKIACHUH (NIPSAMbIe H OT MPOTHBHOTO),
MPOBOJINTH CAMOCTOSITEJIbHO HECJIOXKHbBIE J0Ka3aTenbCTBA MaTeMaTHYeCKHX (aKToB,
BBICTPAMBaTh apryMeHTAlHIO, NPHBOAHTHL NPHMEPbI U KOHTPIpPHMEpPHI, 00OCHOBLIBATH
CcOOCTBEHHBIE PACCYKIACHHUS;

BbIOHpaTh cnoco® pemenus ydeOHOM 3amauM (CpaBHHBAaTh HECKOJIBKO BapHAHTOB
peuieHus, BoIOHpaTh Haubosiee MOAXOAAMHKN ¢ Y4ETOM CaMOCTOSTENBHO BBIACICHHBIX
KPHTEPHEB).

Ba3oBble nccaenoBaTe/ibeKue AeiicTBHSA:

HCIONB30BaTh  BONPOCHl  KAaK  HMCCIENOBATEIbCKHM  WHCTPYMEHT  MO3HAHHA,
(opMyHpoBaTh BONPOCH, (PHKCHPYIOIIHE MPOTHBOpEUYHe, MpobieMy, caMOCTOSTEIBHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOe, (OPMHPOBATH I'MIOTE3Y, ApryMEHTHPOBATH CBOKO
MO3HLMIO, MHEHHE;

NPOBOJUTH 110 CAMOCTOSTENBHO COCTaBJIIEHHOMY IUIAHY HECIOXHBIH 3KCIEPHMEHT,
HeOONbIIOE MCCIEIOBAHHE 10 YCTAHOBJICHHIO OCOOGHHOCTEH MareMaTH4ecKoro
00beKTa, 3aBHCHUMOCTEH 00BEKTOB MeX1y COOO0#H;

camocToaTeNbHO  (opmyiMpoBath 0000mEeHHs HW  BBIBOABI [0  pe3yjbTaram
OpoBEAEHHOrO HAOMIONCHHA, MCCIEIOBAHMS, OLEHHBATH JOCTOBEPHOCTH IMOJIYYEHHBIX
pe3yIbTaToB, BBIBOAOB H 0000MEHHIH;

MPOrHO3HPOBATh BO3MOXKHOE PA3BHTHE IMPOIECCa, a TAK)KE BBIIBHIAThH MPEANOIOKEHUS
0 ero pa3BMTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIITh HEJIOCTATOYHOCTh U H3OBITOYHOCT HH(POPMALIHH, TAaHHBIX, HEOOXOAUMBIX JUIA
pelIeHus 3aJa4H;

BbIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3HPOBATH M HHTEPIPETHPOBaTH HHEOOPMALIHIO
Pa3TMYHBIX BHIOB H (OPM IpeICTaBIeHH;

BbIOMpaTh GOpMY NpeacTaBiIeHUs HHPOPMALMH ¥ MIUTIOCTPHPOBATH pelllacMble 3aliajuu
CXeMaMH, IHarpaMMaMH, HHOH rpadHKoi H HX KOMOHHALTHAMHU;

OIlIEHHBATh HAAEKHOCTH HHYOPMALHH 1O KPUTEPHAM, IPEUIONKEHHBIM YYHTEIEM HIIH
c(OpMyTHPOBAHHBIM CaMOCTOSTEIIBHO.

KoMMmyHHKaTHBHbIE YHHBepCcaIbHbIe yueOHbIe AelicTBHSA:

BOCIIPUHHMATh ¥ (OPMYITHPOBAThH CYXKICHMSI B COOTBETCTBHH C YCIOBHSMH H LIEJISIMH
OoOIIEeHUs, SICHO, TOYHO, I'PAMOTHO BBIpaXkaTb CBOKO TOYKY 3pEHHS B YCTHBIX H
NHMCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHA 10 XOAY PEIICHHA 3a/1a9H, KOMMEHTHPOBATh
[OJTYYEHHBINH pe3yJIbTaT;

B Xoe 00CY»IeHHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 0OCYKIaeMO# TeMbl, mpoOJieMsl,
pemaeMo# 3a/1a4d, BHICKA3bIBaTh HJICH, HAIE/ICHHBIE HA MIOUCK PEIIEHHUs, CONOCTABIATh
CBOM CYXJEHMS C CYXKJICHUSAMH JPYIrHX YYaCTHHKOB JMaiora, oOHapyXuBaTh pasziHyHe
M CXOJACTBO NO3HLMH, B KOpPPEeKTHOH ¢opme ¢GOpMyIHpoBaTh pa3HOIJIACHS, CBOH
BO3PaXKEHU;

NpPEeACTaBIATh pPe3yNbTaThl PEIICHHS 3a/1a4yM, KCIIEPHMEHTa, HCCIEIOBaHMs, IPOEKTa,
CaMOCTOSTE/IbHO BhIOMpaTe (GopMaT BBICTYIUIEHHS C Y4€TOM 3ajJay NpPe3eHTALHH H
0ocobeHHOCTEH ayIUTOPHH;



[lonb30BaThCsi OCHOBHBIMH €IHHHIIAMH H3MEPEHHS: LI€HbI, MACChl, PACCTOSIHHSA, BPEMEHH,
CKOPOCTH, BBIP@XaTh OJIHH €JMHHIIbI BEJIMYHHBI Yepe3 JApyrue.

H3Bnekarb, aHanu3upoBaTh, OLEHWBaTh WH(POPMALHUIO, NMPEACTaBICHHYIO B Tabauie, Ha
cron0yaToil AnarpamMMe, HHTEpPIPETHPOBATH MPEACTABICHHBIE JaHHBIE, HCIOIB30BAThH JIaHHbIE
IPH PEIICHUH 3a/1a4.

Harasanas reomerpus

ITonp3oBaTeCs TrEOMETPHYCCKHMH MOHATHAMH: TOYKa, NpsAMas, OTPE30K, Jyd, Yrod,
MHOTOYTOJIbHHK, OKPYKHOCTb, KPYT.

IIpuBoauTe npHMepbl OOBEKTOB OKPYXKAIOLIEr0 MHpa, HMEIOMHX (QOpMY H3YYEHHBIX
reoMeTpHuYecKux Guryp.

Wcnons3oBaTh TEPMHHOJIOTHIO, CBS3aHHYIO C  yIJIaMH: BepIIMHA, CTOPOHA, C
MHOTOYTOJIbHHKAMH: YTOJl, BEpPIIHHA, CTOPOHA, IHArOHallb, ¢ OKPYXHOCTBIO: PaaHycC, AHAMETP,
HEHTP.

H3obpaxare H3ydYeHHBIE TEOMETPHYECCKHE (QHUIyphl Ha HENHHOBAHHOM M KJIETYATON
Oymare ¢ MOMOIIBIO LUPKYJIS ¥ JIMHEHKH.

HaxomuTe JIMHBI OTPE3KOB HEMOCPEJCTBEHHBIM H3MEPEHHEM C MOMOIIBIO JIMHEHKH,
CTPOHTH OTPE3KH 3aJlaHHOM JUTHHBI; CTPOMTH OKPYKHOCTD 3aJIAHHOTO pajuyca.

Hcnons30BaTh CBOMCTBA CTOPOH H YIJIOB MPAMOYTOJNIBHHKA, KBAJpaTa JUIsl HX MOCTPOSHHUS,
BBIYHCIICHHS TUIOMIAIH H IIEPHMETpa.

BerauciaTe nepuMeTp M Iiomank KBajapara, npsAMOyrojibHHKA, GUIyp, COCTABIEHHBIX H3
NPAMOYTOJIBHAKOB, B TOM 4YHCIIe QHUTYD, H300pakEHHBIX Ha KiIeT4aTol Oymare.

[Tonb3oBaThCss OCHOBHBIMH METPHUYECKMMH €IMHHLIAMH HM3MEPEHWA JUIMHBI, [LUIOLIAIM;
BBIPaXaTh OJHH €IMHHIIBI BETHUMHEI Yepes JpyTHe.

Pacno3naBate mapamnenenunes, Ky0, MCIONb30BaTh TEPMHHONOTHIO: BEpUIHHA, pebpo,
rpaHb, H3IMEPEHHs, HAXOIUTh H3MEPEHHS Napaulenenunena, Kyba.

Beraucnsate 06béM KyOa, nmapajuienenunena no 3aJaHHBIM H3MEPEHHSM, TOJIB30BATHCS
CIMHHUIIAMH H3MepeHus 00bEMa.

Pemarh HeClOXHBIE 3a/1a4¥ HAa M3MEPEHHE N€OMETPHYECKHX BEJIHYMH B MPAKTHYECKHX
CHTyalusiX.

K xoHny oOydenns B 6 kiacce oOydarommiics MONYYHT ClIEAYIOIIHE IpEIMETHBIE
pe3ybTaThl:

Yuciia ¥ BbIYHCICHHSA

3HaTh M MOHHMaTh TEPMHHBI, CBA3aHHBIE C PA3IHYHBIMA BHIAMH 4YHCE] H criocobamMu MX
3aIIMCH, NIEPEXOIUTH (€C/TH 3TO BO3MOXKHO) OT OJHON (OPMBI 3aNHCH YHCIIA K APYTOM.

CpaBHuBaTh M YNOpPANOYMBATH IEJIbIe YHCNIA, OOBIKHOBEHHbIC M JECATHYHBIE IPOOH,
CpaBHHBATh YHCJIA OJTHOTO H Pa3HBIX 3HAKOB.

BeimonHsTh, co4eras yCTHble M NMHCbMEHHbIE NPHEMEI, apH(METHYECKHE JIEHCTBHSA C
HAaTYpaIbHBIMH M IEJbIMH YHCJIaMH, OOBIKHOBEHHBIMH M JICCATHYHBIMH JpOOSMH,
TMOJNOXKUTEIBHBIMH H OTPHIATEIbHBIMH YHCIIAMH.

BbraucisTh 3Ha49€HAS YHCIOBBIX BHIPAXKEHHIH, BBITOIHATH NPHKUIKY M OLEHKY pe3y/bTara
BBIYMCJIEHHH, BBINOJHATE INpeoOpa3oBaHus YHMCIOBEIX BBIPOKEHHH HA OCHOBE CBOMWCTB
apupMeTHYECKHX NCHCTBHIA.

CoOTHOCHTE TOYKY Ha KOOPAMHATHOH MNpPAMOH C COOTBETCTBYIOIIHM € YHCIOM H
n300pakaTh YHCIa TOUKAMH Ha KOOPMHATHOM NPAMO#, HAXOANUTH MOIY.JIb YHCIIA.

COOTHOCHTB TOYKH B IPSAMOYTOJIHOH CHCTEME KOOPAMHAT C KOOPAMHATAMH 3TOM TOYKH.

OxpyriaTh Lesble Yuclia U AeCATHYHBIE APOOH, HAXOAUTH MPUOIIMIKEHHS YHUCEIL.

Yucaosble n GyKBeHHbIE BbIPpaKeHHA



[Tonnmare ¥ ynoTpeGisTh TEPMHHBI, CBS3aHHBIE C 3AIIMCBHIO CTENEHH YHMCIA, HAXOAMTh
KBaJpaT ¥ Ky0 YMciIa, BBIYMCIATH 3HAYEHHS YACIOBBIX BHIPAKEHHIH, CONEPIKAIHX CTENICHH.

ITonb3oBaThes NMpH3HAKAMH JICTMMOCTH, PaCKIaAblBaTh HATypaIbHbIE YHCJIA Ha MPOCTHIC
MHOXKHTEJTH.

[Tonb3oBarbes MacTabom, COCTABNIATH IPONOPIHA H OTHOIICHHS.

Hcnons3osare 6ykBbl U1 0003HAYEHHS YUCE IIPH 3alIMCH MAaTEMATHYCCKHX BBIPAKCHHIH,
COCTaBNATh OyKBEHHBIE BhIpaXKEHHS W (OPMYJIbI, HAXOIUTH 3HAUCHUs OYKBEHHBIX BbIPAKCHHI,
OCYILIECTBIIAS HEOOXOIMMBIE TIOACTAHOBKH H IpeoOpa3oBaHHUS.

HaxoauTh HeH3BeCTHBIM KOMIIOHEHT PABEHCTBA.

Pemenne TeKcTOBBIX 32124

Pemats MHOromaroBsie TEKCTOBBIE 3aja4l apHYMETHIECKHM CIIOCOOOM.

Pemare 3amauym, cBA3aHHBIE C OTHOLICHHEM, NPOMNOPHHOHAIBHOCTBIO BEJIHYHH,
MPOLEHTaMH, pPellaTh TPH OCHOBHBIE 3a/1a44 Ha IPOOH H IPOLIEHTHL.

Pewats 3ana4u, coepaiue 3aBECHMOCTH, CBA3BIBAIOIIAE BEJIMYHHBL CKOPOCTD, BpeMs,
paccTosiHHe, IleHa, KOJMYeCTBO, CTOMMOCTh, IPOHM3BOAUTEIBHOCTh, Bpems, 00BbEM paboTsl,
HCIIONIBb3YS. apu(MeTHYeCKHe JeHCTBHS, OLEHKY, NPHKHJIKY, I0Jb30BaThC €IUHHLIAMH
H3MEPEHHS COOTBETCTBYIOIIMX BEJTHYHH.,

CocraBnaTh OyKBEHHBIE BEIPAXKEHHS 110 YCIIOBHIO 3a1a9H.

U3snexars HHPOpMANHUIO, NPECTABICHHYIO B TablMIax, Ha JHHEHHOMH, cTON04aTOH MM
KpPYroBo# nuarpaMMax, MHTEPIPETHPOBATh IPE/ICTABICHHbIC JaHHBIC, MCIOJIB30BaTh JaHHBIE
IIPH pelleHHH 3a/1a4.

[IpeacraBaaTh HHGOPMAIHIO C MOMOIIBIO TAOIHLL, THHEWHOH ¥ cTONOUATON JHArpaMM.

Harasiinas reomerpus

[IpuBoauTe npuMepbl OOBEKTOB OKPYXKAIOWIEr0o MHpa, HUMeIomHUX (opMy H3YYEHHBIX
reOMETPHUYECKHX IUIOCKMX M IPOCTPAHCTBEHHBIX (PUIYp, MpHMEpHl PaBHBIX H CHMMETPHYHBIX
Guryp.

H3obpaxarb ¢ NOMOIIBI LMPKY/SA, JMHEHKH, TPAHCIOPTHpPA HAa HEJIMHOBAHHON M
Kietyato Oymare M3ydYeHHblE IUIOCKHE reoMeTpuueckue OGurypsl u KOH(DHrypammuu,
CHMMETpPUYHBIE QUTYPBI.

[lonb30oBaThcst reOMETPHYECKMMH  TOHSTHSMH: PaBEHCTBO (QHUIyp, CHMMETPHS,
HCIIOJTb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, LIEHTP CHMMETPHH.

HaxomuTe BeJHYHHBI YITIOB M3MEPEHHEM C NOMOINBIO TPAHCIOPTHpPA, CTPOMTH YIJIbI
3alaHHOM BEJIMYMHBI, NOJB30BaTbCA I[IPH peIIeHHH 3a7ad TrpagycHOH MepoH YIJIOB,
pacro3HaBaTh Ha YepTekax OCTPhIH, NpsAMO, pa3BEPHYTHIN U TYNOM YIJIbL.

BeluucnaTe JUIMHY JOMaHOM, NEpHMETP MHOIOYrOJIbHHKA, MOJb30BATLCS €IHHHLIAMH
M3MEPEHHUs JUTHHBI, BBIPAXAaTh OIHA €JHHULIBI H3MEPEHHs JUTHHBI Yepe3 Apyrue.

HaxoauTb, HCNONB3ys 4epTEKHBIC HHCTPYMEHTHI, PACCTOSHHS: MEXKIY IABYMs TOYKAMH, OT
TOYKH 10 NPAMOH, JUIHHY ITyTH Ha KBaJpaTHOM CETKe.

Beruucnare miomans QUryp, COCTaBICHHBIX W3 MPSAMOYTOJBHHKOB, MCIOIb30BaTh
pazOHeHHEe Ha NPAMOYrOJbHHKH, Ha paBHble (HUIYpbl, JOCTpPaHBaHHE JO NPAMOYTOJLHHKA,
[0JIb30BAaTbCS OCHOBHBIMHM €IHHHIAMHM H3MEPEHHs IUIOIANH, BBIP@XaTb OJHH €JAMHHIIbI
M3MEPEHHs TUIOMAAH Yepe3 ApYyTHe.

Pacno3HaBate Ha MOJENAX H H300paXEHHAX MHPAMHIY, KOHYC, IMJIHHAP, HCIIOIb30BaTh
TEPMHHOJIOTHIO: BepIInHa, pedpo, rpaHb, OCHOBaHHE, pa3BEéPTKa.

H3obpaxars Ha KieT4aroii Gymare npsMoyroJIbHbIH napaiesienunesn.

Beraucnars 06b&M NpsSMOYTroJbHOTO Mapajuiesienunesia, Kyba, noiab30BaTbCsi OCHOBHBIMH
e/IMHHIIAMH H3MEepeHHs 00bEMa;



Pemarp HecllOXKHBIE 3aJa4d Ha HaXOXKICHHUE FeOMETPHYECKHX BEJIMYHH B IPAKTHYECKHUX

CHTYaIUAX.
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SN . e e
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HarypanbHbie

Yuciia Ha
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CpaBHenue,
OKpYTJICHHE

HaTypalbHbIX

HHCEN

Kontp l'l;a;l: ..
B oabHbl  Hueckn /Jara JeKTPoHHbIE HH(PpPOBLIE
| e e | H3yqeHHSH - obpasoBaTe;nbHbIE pecypebl
| =2 pabor pabor |
| bl bl |
| |
BuGmoreka [JOK
1 : 012022 https://m.edsoo.ru/f2a0ccOc
|
i
|
1 04.09.2023
1 05.09.2023
: bubmorexa [{OK
: | cnands https://m.edsoo.ru/f2a0e0fc
| _Bgﬁjlnbmxa I[TOK
g™ [ TP | hupssim.edsoorwiavcate
. bubmmoreka [[OK
: | 98,0920 https://m.edsoo.ru/f2a0e2a0
| ' Butamorexa LJOK
1 20D | pitos i sdsoo Tila0eA26 |
|
. bubGmmoreka LJOK
: : 12.092023 | https://m.edsoo.ru/f2a0ce32

7



OKpYTJIEHHE
HATYPAIBHBIX
qHCET
CpaBHeHmue,
OKpYTJIeHHE

| HaTypaJIbHBIX
qHce

10

. CpaBHeHue,
OKpYTJICHHE
HATYPAIbHBIX
gmcen

11

CpaBHeHne,
OKpYTJICHHE

HaTypabHbIX
qucen

12

KontposbHas
pabora
"HarypanbHbie
qUCIIa.
CpaBHeHHE H
OKpYTIJICHHE
HaTypaJTbHBIX

YHCEI

13

Apupmernyeck
He JIeHCTBHSA C
| HaTypalbHBIMH |

i He JICHCTBHA C |
‘ HaTypaJbHbIMH |
YHCIIAMHA '

15

ApudmeTHyeck
| M€ JeHCTBHA C

HaTypaJIbHBIMH

YUCIIAMH

ApudmeTnyeck |
He ICHCTBUSI C |
HaTypaJbHBIMH |
YHCJIAMH

16

17

ApudmeTnyeck :
18 | wue peiicTBHA C

HaTypaJbHBIMH

| Bu6moreka [JOK
| 13.09.2023 | https://m.edsoo.ru/f2a0cf54
‘ 1‘ o
. Bubmmorexa [JOK
14.09.2023 https://m.edsoo.ru/f2a0d300
|
Bu6morexa 1{OK
15002023 | | o0 r/2a0d440
18.09.2023
19.09.2023 |
' Bubmmorexa LJOK
20092023 | | medsoo.rw/f2a065ha
| Bu6mmorexa [IOK
21.09.2023 https://m.edsoo.ru/f2a0f704
Bu6mmoreka IIOK
22002003 | | e e
| ' Bubmmoreka [[OK |
25.09.2023 https://m.edsoo.ru/f2al015e
26.002023 Bu6nmorexa LIOK

https://m.edsoo.ru/f2al0c3a

1



19

YHCJIaMH |

Apudmernueck
ue JeHcTBus ¢
HaTypaJlbHbIMH
YHC/IaMH

20

21

- KontponmbHas |
pabora ‘
"JleiicTBus ¢ | |
HaTypalbHbIMH | | '

yucnamMua.Cliox | i

CHHE U '

BeuMTaHHe" |

CaoiicTBa HyIs | |

TPH CIIOKEHHH | |

H YMHOXXEHHH, | ‘

CBOMCTBa '

CAMHHLBI ITPH

YMHOXEHHH

. CaoiicTBa Hys
| [PH CIIOXKeHHH
H YMHOXEHHH,
cBoiicTBa '
CMHULBI IPH |
YMHOXEHHH |

[TepemecTuren
BHOE U |
coyerarenbHoe | |
CBOlCTBa
CIIOKEHHUS 1

‘ YMHOXKEHHS, |

BHOE CBOHCTBO
| YMHOXKCHHA

!
‘ pacupenenuren |
*
|
|

[TepemecTuTen
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|
coyeTarebHOe ‘
|
|

CBOMCTBa
CJIOKEHHUSA H | 1 '
YMHOKEHHS, ‘
pacrpesiesuTen | |
bHOE CBOMCTBO

B !_ IYMHODKCBPUI i i |

- Ilepemecturen |

Bu6morexa LIOK
27.09.20 '
09.2023 ' https://m.edsoo.ru/f2al 0da2
|
28.09.2023
_— |
|
Bu6mioreka [IOK
BORBAIE | e s s
©02.10.2023
|
Bu6mmoreka [{JOK
03.10.2023 ‘ https://m edsoo.nw/a0efde
|
|
04.10.2023
|
- ! - il
05.10.2023
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BHOC H

coverareibHOe | |
CBOMHCTBA |
CIOMCHHA M | |
YMHOXKEHHS, |
pacmpeznenaTen |
| BHOE CBOMCTBO
YMHOKEHHS | - | bE
Jlenurenu u
KpaTHbIe ,
YyHuCa, bubmoreka [JOK
2 pasjioXeHHue : 06-10:2023 https://m.edsoo.ru/f2al 16b2
9Hclia Ha
| pRoRuicn | - el
Jlenurenu u |
KpaTHbIe |
gy || TR 1 09.10.2023
pasiioKeHne
YuCIa Ha i
| wmowwrens | | . -
Jlenenue ¢ ! bubmoreka [IOK
??_____ ocTaTkKoM 1_ _|_ 10°10°2023_1 https://m.edsoo.ru/f2al116¢c
Jlenenue ¢ | ' Bu6mmoreka 1JOK |
- OCTAaTKOM | ! i 11.10-2023 ‘ https://m.edsoo.rw/f2al 14fa |
ITpocTeie 1 ' | |
. bubimmorexa [[OK
| 30 | COCTaBHBIE ‘ 1 | 12.10.2023 | hitps://m.edsoo.rw/f2al 1a90
.| ukcma o 0 |
| [TpocTeie 1 i '
. bubmorexa [{OK
| | |
| .. e ‘ : ‘ e https://m.edsoo.ru/f2al 1bb2
| uucra | i s
[Tpusnaku ‘ : |
132 | nenmmoctH Ha 1 16.10.2023 Enﬁgj'f‘:n”e:;?oon}f&al _—
ttps://m. ¥
2,5,10,3,9 | I | )
[Tpu3naku
bubmmoreka [[OK
Yuciossle |
BBIPQXKCHUS, ' . bubmmoreka [IOK [
4 HOPSIOK L | 151000 https://m.edsoo.ru/f2al 118
NEUCTBHMH 0 |
Yuciossle i
- . bubmmoreka [OK
42 | paRsmnL : e ' https://m.edsoo.n/f2a12080
HOPAROK I I
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37

38

39

40

i_. —_—— - — -

41

T

!

|
L

[

T —

Yucnossle
BBIPQKCHHS,
MOPAN0K
JIeHCTBUH
Pemenue
TEKCTOBBIX
3a/1a4 Ha BCE
apudmeTHIeCK
He JeicTBuUs,
Ha JIBHXKEHHE ¥
MOKYTIKH

23.10.2023

20.10.2023 |

. bubmmoreka LJOK

‘ https://m.edsoo.ru/f2al123fa |

Bu6morexa LIOK
https://m.edsoo.ru/f2a0f894

Pemenne
TE€KCTOBBIX
3a/1a4 Ha Bce
apudmernyeck
He JelCTBHS,

HA JBH)KEHHE H |

24.10.2023

Pemenue
TEKCTOBBIX
3a/1a4 Ha Bce
apudmerHyeck
He J1elCcTBHA, .
Ha JIBHKCHUE H |
MOKYTIKH

25.10.2023

Pemenue
TEKCTOBBIX
3a/1a4 Ha BCe
apudmMeTHYeCK |
He JelcTBHA,
Ha JIBHKCHHE H
MOKYTIKH

26.10.2023

bubmmoreka 1{OK
https://m.edsoo.ru/f2a0{9fc

Bbubmoreka IJOK
https://m.edsoo.ru/f2al21a2

bu6moteka [JOK
' https://m.edsoo.ru/f2a12558

Pemenne
TEKCTOBBIX
3a/1a4 Ha Bce
apudmernyeck
He JIeUCTBHA,
Ha JBH)KCHHE U

27.10.2023

TEKCTOBBIX
3a71a4 Ha BCEC

07.11.2023

bu6motreka [IOK
https://m.edsoo.ru/f2a12832

bubmoteka [ JOK
https://m.edsoo.ru/f2a12990
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45
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| 47

JUTHHBI

. OkpykHoCTh H
| Kpyr |

apudmeTHueck
He IeUCTBHA,
Ha JBHXKCHHE H

"lefictBHA ¢
HaTypaJlbHbIMH 1
YHCIIAMH.
YMHOXEHHE U
nenenue"

08.11.2023
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OTPE30K, JIy4. 1
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JUTHHBI

oTpe3Ka,
METpHYECKHE 1
€IMHHULIBI

H3MEpPEHHS

09.11.2023 |

10.11.2023
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JUTUHBL
OTpe3Ka,
METpHYECKHEe 1
€JIHHHULIBI |
H3MEpEHHUs |
JUTHHBI

48

49

50
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OKpy>XHOCTH H i

KpyT _
[IpakTHueckas
pabora o Teme
"[Tocrpoenne 1
y30pa u3
OKpPYKHOCTEHR"

13.11.2023

14.11.2023

15.11.2023

VYromn. [Tpsamoi, N

OCTPBbIi, TYNIOH
U pa3BEPHYTHIA
YIJIb

Yron. [Ipsamo#,
OCTPBIH, TYTIOH

T e

16.11.2023

17.11.2023

20.11.2023

|
i |

Bbubmmorexa 1JOK !
https://m.edsoo.ru/f2a0d54e |

Bubmuoreka [JOK
https://m.edsoo.ru/f2a0daee

bubmoreka I[JOK
https://m.edsoo.ru/f2a0df3a

bubmoreka 1IOK
hE_tp_s:{(m._gdsoo.rufDaOd684

bubmoreka [{OK
https://m.edsoo.ru/f2a0d7e2

bubmmorexa [JOK
https://m.edsoo.ru/f2al302a

|
[
|
b
|



R

! | M pa3sBEPHYTHIM | i |

L | —— voa— A | - ]
Usmepenue '  Bubmaoreka LIOK |
| .
* oo | - M s edsoorwialdive
53 Hsmepenne 1 j 22112023 bubmiorexa LIOK
______ . yrnos | | I e s:/m.edsoo.rw/f2al32fa
: WU3smepenue ‘ ‘ . bu6mrorexa [JOK |
* s | | P20 s/, edsoo.rw/f2a13476
[TpakTHyeckas |
pabora o Teme I bu6morexa LIOK
1 24.11.
= "[locTpoenue | 1 | e https://m.edsoo.ru/f2a13606
yrios" | g I—— — L
I{pOﬁb. I |
[IpaBHIIbHBIE H i Bu6moreka [{OK
1 | 27.11.
5 | HelpaBHJIbHBIE 112023 https://m.edsoo.ru/f2a13764
| #pobu I S S N o wewwend
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YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30BATEJIBHOI'O
MNPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHAJIBI /U1l YYEHUKA

* Maremaruka: 5-it kiacc: 6a30Bblif ypoBeHb: y4eOHUK: B 2 yacTsX, 5 kiacc/ Bunenkun
H.A1., XKoxos B.H., Yecnokos A.C. u apyrue, AKinoHepHoe obmecTBo «M3xarenscTBO
«[TpocBemenne»

» Maremaruka: 6-i knacc: 6a30Bblit ypoBeHb: yueOHHUK: B 2 yacTsX, 6 kiace/ Bunenkun
H.51., XKoxos B.U., YecnokoB A.C. u apyrue, AkunonepHoe obmectBo «M3narenscTBo

«[TpocBemenue»

METOAUYECKHUE MATEPHUAJIBI JUISA YYUTEJISA

Maremaruka 5 kinacc: KoHTposbHble paboTel/ JI.b.KpaiineBa, Akunoneproe ob1ecTso
"UsparenscrBo "[Ipocsemenue”

Maremaruka 6 kinacc: kouTposbHbie pabotsl/ JI.b.KpaitneBa, AkunonepHoe o6imecTso

"U3narenscTio "I[lpocsemenne”

HHUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.uic.ssu.samara.ru [TyreBoaurens "B Mupe Haykn" Ui IIKOJBHAKOB
http://fmi.asf.ru DnexTpoHHas XpecTOMAaTHs 0 METOAHKE MPENoAaBaHHs MaTeMaTHKH
http://methmath.chat.ru Metoauka npenojaBanus MaTeMaTHKH
http://mat-game.narod.ru MaremaTuueckas raMHacTHKa

http://www.zaba.ru MareMarnyeckue OJTMMITHA/IBI H OJIUMITHA/IHBIE 3a/1a4H

http://www.mccme.ru MOCKOBCKHIA LIEHTP HENPEPLIBHOIO MaTEMAaTHYECKOro 00pa3oBaHHA

ttp://www.exponenta.ru MaremMaTH4eckuit cait

P



http://zadachi.mccme.ru Uudopmanmonno-nonckosas cucrema "3agaun”
http://alglib.sources.ru bubmorexa anropurmos [ToaGopka ccblIoOk Ha MaTeMaTHYECKHE
pecypcsl UETEpHETA.

http://www.vspu.ac.ru/de/ TenekoMMyHUKALIHOHHBIE BUKTOPHHBI IS IKOJIBHUKOB

http://dondublon.chat.ru/math.htm IlTonynsipaas marematuka
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