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PABOYAS ITPOT'PAMMA
3JIEKTUBHOI0 Kypca « TpyaHbie BOIpochbl MAaTEMaTHKH

JU1s1 00yyaromuxcs 5-6 KjiaccoB



HOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIME LIETSIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kilaccax sIBISIOTCA:

- TpOAOIKEHHWE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX TMOHATUH (YHCIIO,
BEJIMYMHA, TeoMeTpuueckass (Qurypa), o00eclneyuBalOUMX MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEMATUYECKOr0 00pa3oBaHus 00y4daromuxcs;

- pa3BUTHE WHTEUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOyyarolmuxcs,
[T0O3HABATEJIbHOM AKTHUBHOCTH, WCCIEAOBATEIbCKUX YMEHUW, MHTEpeca K H3Y4YEHHIO
MaTE€MAaTHKU;

- mojABeAeHHE OOydYaromMXcd Ha JOCTYHOM [UJIi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MATEMAaTHKU U OKPYXKAIOILEro MUPA;

- ¢opMupoBaHue (PYHKIMOHAJIBHOM MaTeMaTHMYeCKOM TIPaMOTHOCTH: YMEHUS
pacrno3HaBaTb MAaT€MaTH4YEeCKHE OOBEKThl B pEAlbHBIX JKU3HEHHBIX CUTYalMsX,
MPUMEHSATh OCBOEHHBIE YMEHHUS JUIsl PELIEHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh MOJYyYEHHbIE pE3yJbTaThl M OLEHHBaTh HUX HAa COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OcCHOBHBIE JMHHUM COAEPKAHUSA Kypca MaTeMaruku B S5—6 Kiaccax -—
apudmeTrnyeckas U reoMeTpuueckasi, KOTOpble pa3BUBAIOTCS MapalielbHO, Kaxaas B
COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBHUCHMO OJIHA OT JIPYTOM, a B
TECHOM KOHTAaKTE€ M B3aMMOJECHCTBUU. Takke B Kypce MaTeMaTWKH IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONKUCATEIbHON CTATUCTHKH.

N3yuyenue apudmMeTnyeckoro marepuajia HayMHAETCS CO CUCTEMaTu3aluu |
Pa3BUTHS 3HAHUI O HATYpaJbHBIX YUCIaX, MOJIYYEHHBIX HA YPOBHE HaYaJIbHOIO OOLIETr0
oOpazoBanus. Ilpu 53ToOM COBEpLIEHCTBOBAaHHE BBIUMCIUTEIBHOW TEXHUKH MU
(¢opMupoBaHHE HOBBIX TEOPETHYECKMX 3HAHMH  COYETaeTcs C  pa3BUTHEM
BBIUMCIUTENIFHOW KYyJbTYphl, B YaCTHOCTH C OOy4YE€HHEM TMpOCTEUIINM IpuéMam
OPUKUIKA M OLEHKH PE3yJbTaTOB BhIUMCICHUN. HM3yueHue HaTypalbHBIX 4YHUCEN
IPOJ0JKAETCs B 6 Kilacce 3HAKOMCTBOM C HAUYaJIbHBIMU TIOHSTUSIMU TEOPUU JACIIUMOCTH.

Havano u3yueHusi OObIKHOBEHHBIX U JIECATUYHBIX IpoOei OTHECEHO K 5 Kilaccy.
DTO MepBbIi 3Tan B OCBOEHUU JpOoOeH, KOr/ia MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
U7esIMH, MOHATHSAMH TeMbl. [Ipu 3ToM paccMoTpeHre 0ObIKHOBEHHBIX IpOOEil B TOJTHOM
00BbEME TPEANIECTBYET M3YUYCHUIO NECATHUUHBIX APOOEl, UTo 1Leaecoo0pa3HO C TOUYKU
3pEHHUs JJOTUKHU U3JI0’KEHUS YUCIOBOW JIMHUM, KOT'/1a TPaBUJja JAEUCTBUM C 1€CITHYHBIMU
APOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU aJITOPUTMAaMU BBIIOJHEHUS AEUCTBUM €
OOBIKHOBEHHBIMU  JpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMHU  paCIIUPUT
BO3MOXKHOCTH JJIsl MOHUMAaHMs OOYyYarOUMMUCS NPHUKIAJTHOTO MPHUMEHEHUS HOBOMU

3alUCH IPU U3YYEHHUH APYTHX MPEIMETOB U MPHU MPAKTUYECKOM HCHOJIb30BaHHH. K 6



KJIACCy OTHECEH BTOPOM 3Tall B U3yYEHHUH APOOEi, IJIe MPOUCXOTUT COBEPILICHCTBOBAHHE
HABBIKOB CPaBHEHUS U NpeoOpa3oBaHMs IpoOei, OCBOCHHE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHHI, B TOM YMCJIE 3HAUEHHUI BBIPAXKEHUIA,
coJiepKalluX U OOBIKHOBEHHBIE, U JECATUYHBIE IPOOU, YCTAHOBJICHHUE CBS3EH MEXIy
HUMH, pPAacCMOTpEHHE NpUEMOB pelieHus 3agad Ha japobu. B Hawane 6 kiacca
POUCXOJUT 3HAKOMCTBO C MOHSITUEM MPOLEHTA.

OC00EHHOCTBIO U3YUYEHUS MOJOXKUTEIBHBIX U OTPULATENBHBIX YHCEI SIBISETCS TO,
YTO OHM TaKK€ MOTYT paccMaTpuUBaThCsl B HECKOJbKO 3TamoB. B 6 kiacce B Haudasne
n3ydeHus: TeMbl «lloJoKUTENbHBIE M OTPHULATENbHBIE YUCIIA» BBIACISIETCS MOATEMA
«Ilenpie 4ymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTpPULATEIBHBIMM YHCIAMU U
JNEUCTBUSAMM C IOJIOKUTEIBHBIMA U OTPHULIATEIILHBIMU YHCIAMU IIPOMCXOJUT HA OCHOBE
COZIEPKATEIBHOIO MOJAXO0Ja. OJTO TO3BOJISIET HA JOCTYIIHOM YPOBHE ITO3HAKOMMTH
o0y4aromuxcsi IPaKTUUYECKH CO BCEMH OCHOBHBIMH MOHSTUSIMU TEMBI, B TOM YHCJIE U C
MpaBUJaMU 3HAKOB TIPU BBINOJHEHUM apupMeTHyecKux JAeictBuil. W3yuenue
palMOHAIBHBIX YHCET HA 3TOM HE 3aKOHUYUTCH, a OyJIeT IPOJOJDKEHO B Kypce anreOpnl 7
KJ1acca.

[Ipu oOy4yeHHM pEIIEHHIO TEKCTOBBIX 3aad B S5—0 KjaccaXx HCIHOJB3YIOTCS
apudmerndeckue npuémsl perieHus. [Ipu oTpaboTKe BHIYUCINUTEIHLHBIX HABBIKOB B 5—0
KJIACCax pacCMaTPHUBAIOTCS TEKCTOBBIE 3a/1a4U CJIEAYIOIIMX BUIOB: 3a1a41 Ha JBUYKEHUE,
Ha YaCTH, HA TIOKYTIKHU, Ha pad0Ty U MPOU3BOJUTENBHOCTD, HA MPOLEHTHI, HA OTHOIIEHUS
u nponopiuu. OOydaroniuecs 3HAKOMSTCS ¢ MpUEMaMH pelieHus 3aaad nepedopom
BO3MOXHBIX BApUAHTOB, yyarcd paboTarh ¢ MHGOpPMALIMEN, MPeACTaBIECHHON B (hopme
Ta0JIUI WU AUArpaMM.

B nporpamme asekTuBHOro Kypca «TpynHble BOINpPOCHI  MaTEMaTHUKH»
MPEeTyCMOTPEHO (POPMHUPOBAHUE MPOTEAEBTUUECKUX AIreOpandecKuX MpeCTaBICHUH.
bykBa Kak CHMBOJI HEKOTOPOT'O YHCJIa B 3aBUCUMOCTH OT MaTeMaTH4YECKOr0 KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEHHAs CUMBOJIMKA IIMPOKO UCIOJIb3YETCS IPEXKIE BCETO JIJIs
3aMucH OOIMX YTBEPKACHUN U MpeIoKEeHUH, POpMyIl, B YaCTHOCTHU JIJIsi BBIUUCIICHUS
r€OMETPUYECKUX BEJIMYHH, B KAUECTBE «3aMECTUTENS) YUCIA.

B nporpamme anektTuBHOro Kypca «TpynHble BONpPOCHI  MaTEMaTUKK»
Npe/CTaBiCHa HarJAIHas TeOMETpHs, HallpaBleHHas Ha pa3BUTHE OOPa3HOTO
MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, HW300pa3UTEIbHBIX YMEHHH. 3TO
BAXKHBIA OTall B HM3YYEHUU TEOMETPUM, KOTOPBIA OCYIIECTBISETCS Ha HAIJISIAHO-
PAKTUYECKOM YPOBHE, OMUPAETCS HAa HArjsiJHO-O0pa3HOE MBIILIEHUE 00YYarolnuXCsl.
bonpmiass ponb OTBOAMTCS NPAKTUYECKON NESITENBHOCTH, OMNbBITY, 3KCIEPUMEHTY,
MojenupoBaHuto. OOydaromuecss 3HAKOMSTCS C TeOMETpUYeCKUMHU (urypamu Ha

IJIOCKOCTH M B TMPOCTPAHCTBE, C HX MNPOCTEUINIMMH KOH(QUTYpAIUSAMH, YdaTCs



n300paxaTh UX HA HETMHOBAHHOM U KJIETYaTOM Oymare, pacCMaTpUBAIOT UX MPOCTEUIITHE
cBoiicTBa. B mpouecce u3yueHHMs HariasAHONM TEeOMETpPUM 3HAHUS, IOJy4YEHHbBIE
00y4aroIMMUCS Ha YPOBHE HAYAIBHOTO OOILIET0 00pa3oBaHMs, CUCTEMATHU3UPYIOTCS U
PACHIUPSIFOTCS.

CornacHo y4eOHOMY IUIaHy B 5—6 Kjaccax M3ydaeTcs HHTETPUPOBAHHBIA KYpC «
TpyaHbie BONPOCHl MAaTEMAaTUKW», KOTOPBIA BKJIIOYAET apu(PMeTHUecKui maTepuan u
HaTJISHYI0 TEOMETPHIO, & TaKKe MPOIMEACBTUUECKUE CBEACHUS U3 aareOphl, SJI€MEHTHI
JIOTUKY ¥ Hayajaa OMUCcaTeNbHOW CTAaTUCTHUKH.

Ha uzyuenue snextuBHOro Kypca «TpynHble BOMPOCHI MaTeMaTHKW» OTBOJUTCS
136 yacoB: B 5 kimacce — 34 vaca (1 gac B Hezienio), B 6 kimacce — 34 yaca (1 gac B Heelo).
COJAEPKAHUE OBYYEHUA

S KIIACC

HarypaJjibHble 4nciIa ¥ HYJIb

Harypanenoe umcno. Psan Harypanpnbix umcen. Ywucmo 0. WM3o0paxeHue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJUHATHOU (YMUCIIOBOI) MPSIMOIA.

[lo3unmonHasgs cucrteMa cuyuclIeHHs. PumMckas Hymepanus Kak IOpuMeEp
HETO3ULIMOHHOM CUCTEMBI CUMCIICHUS. [lecsITuuHas cuctemMa CUMCIICHUS.

CpaBHeHHE HaTypajbHBIX YHCEJI, CPABHEHHE HATYypPaJbHBIX YHUCET C HYJEM.
Crnioco6sl cpaBHeHus. OKpyTiieHHE HATypalbHbBIX YUCE.

CrioxkeHne HaTypaJbHBIX YHCEN, CBOMCTBO HYJIS IPH CIOKEHUH. BbrunTanue Kak
JeNCTBUE, OOpaTHOE CIOKEHUIO. YMHOXEHUE HATypaldbHBIX YMCEJ, CBOMCTBA HYJS U
eIUHULIBl TpU yMHOXeHUHU. JleleHue Kak JAeicTBUe, OO0paTHOE YMHOXKEHHIO.
KomrmonenTs! neicTBuii, cBsI3b Mexay HUMU. [IpoBepka pe3ynbrara apupMeTHIECKOTO
nevicteus. llepeMecTutennbHOE W COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS H
YMHOXEHHUSI, paclpe/IeTUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonbs3zoBanne OykB st 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTA W 3aIlUCH
CBOMCTB apr(METHUUECKUX JACHCTBUM.

JlenuTenu U KpaTHbIE YUCHa, PA3JIOKEHNE Ha MHOXUTENU. [IpocThie U cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJIbHBIM MOKAa3aTeJNeM. 3alKiCh YUCia B BUJE CYMMBI pa3psiIHbIX
CJIaracMaiXx.

UucnoBoe BbIpakeHHE. BblunciieHHEe 3HAYEHUN YHCIIOBBIX BBIPAKEHHM, MOPSIOK
BBIITOJTHEHUSL J€UCTBUNA. VICHOJIb30BaHWE NPU BBIYMCIEHUSAX MEPEMECTUTEIBHOTO U
COUYETATEJIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOKEHHUS, PacHpeneauTeIbHOro

CBOWCTBAa YMHOKEHUSI.
J{poon



[IpeacraBnenne o qpodu Kak crocoOe 3amucy 4acTu BennduHbl. OOBIKHOBEHHBIE
apoou. IlpaBunbHble M HempaBwibHBIE ApoOU. CmemiaHHas ApoOb, MpPEICTaBICHHE
CMEUIaHHOW JpoOu B BHJI€ HENPABUJIBHOM IpOOU U BBIACICHHE LIEJION YacTh YHUCIIA U3
HenpaBuiIbHOU apoou. M3o0paxkeHue npodei ToukaMu Ha YUCIOBOU IpsiMoil. OCHOBHOE
cBoiicTBO npobu. Cokpaienue apobdeit. IlpuBeaenue qpodu K HOBOMY 3HAMEHATEIO.
CpaBHeHnue apo0eii.

Cnoxxenue ¥ BblUMTaHUE ApoOed. YMHOXKEHHE U JAelieHHE IpoOeil, B3auMHO
oOpaTHbie Tpodu. HaxoxaeHue 4acTu Leaoro v Lesioro Mo ero 4acTy.

Hecstuunas 3amuchk apoOeit. IlpeacrtaBnenuwe aecaTHdHOW JpoOM B BHUJC
O0ObIKHOBEHHOU. M300paxkeHne NECATUYHBIX ApoOed TOYKaMU Ha YHCIOBOM MPSMOM.
CpaBHeHHE IECATUUHBIX APOOEH.

Apudmernueckue NEUCTBUS C JECATUUHBIMU Ipo0siMu. OKpyTIIeHUE JECATUUHBIX
TpOOei.

Pemienne TeKCTOBBIX 32124

Pemenne TEeKCTOBBIX 3amay apu(pMETUYECKHM CIOCOOOM. PerieHue jaorudyeckux
3ana4. Pemenue 3amay nepedOpoM BceX BO3MOXKHBIX BapUaHTOB. Mcronb3oBaHue Mpu
peIlIeHNH 3a7a4 TaOJIUI U CXEM.

Pewenne 3anau, conepxammx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBI: CKOPOCTbD,
BpEMsl, paCCTOSHME, II€HA, KOJIMYECTBO, CTOMMOCTb. ENMHUIBI M3MEPEHUA: MACCHI,
00bEMa, LIeHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTHU. CBSA3b MEXKIY €IMHHUIIAMU U3MEPEHHUS
KaXKJ10M BEJIMYUHEL.

Pelienne ocCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacTaBienyie NaHHBIX B BUE Ta0IMI], CTOIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harmsinaeie npencraBienus o Gurypax Ha MIOCKOCTH: TOYKA, MPsSMasi, OTPE3OK,
JIy4, YroJI, JJOMaHasi, MHOTOyT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0J1. [IpsMON, OCTpBIi, Tynon
Y Pa3BEPHYTHIN YIJIBL.

JlniHa oTpe3ka, METpUYECKHUE E€IWHHUIIbI JJIMHBI. [[MHA JIOMaHOW, TMEPUMETP
MHOT'OYTroJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA.

Harmsinaele mpeactaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0pakenne ¢uryp, B TOM umcie Ha kierdatoi Oymare. Iloctpoenue
KOH(UTypaluii U3 yacten mpsMom, OKpY>KHOCTH Ha HEJIMHOBAaHHOM U KjieT4yaTol Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[Inomaae  OpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB,  COCTABJIEHHBIX U3
IPsIMOYTOJILHUKOB, B TOM YHCIIE€ PUTYD, N300paKEHHBIX HA KJIeT4aTol Oymare. EnuHuIbl

HU3MCPCHHUA ILIOIIA/IN.



Harmsinaple mpencraBieHuss O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJbHBIN
napajuienenumnen, Kyo, MHOrorpanHuku. M3o00paxkenrne mpocTelimx MHOTOTPaHHUKOB.
Pa3BépTku kyba u napamnenenuneaa. Cozganue Mojeneid MHOTOTPaHHUKOB (U3 Oymard,
IPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPUAIIOB).

O0BEM NPAMOYTOIBLHOTO Napajuienenunena, kyoa. Equnuiel uamepenus: o0beéMma.

6 KIIACC

HarypajabHble yuciaa

ApudmMernueckre EUCTBUS C MHOTO3HAYHBIMH HATypaJIbHBIMH YHCIAMHU.
YucnoBble BbIpaXEHHs, MOPSIOK ACHCTBUI, UCTIOIb30BaHUE CKOOOK. Mcmonp3oBanue
IPU BBIYUCICHUSX MEPEMECTUTEIBHOIO M COYETATEIBbHOTO CBOMCTB CIIOXKEHHS U
YMHOEHUS, PACOPEICIUTEIIBHOTO CBOKMCTBA YMHOXEHHUs. OKpyriIeHUE HATypalbHbIX
YHUCEl.

Jlenutenu u KpaTHbIE YKCIia, HAMOOJIBIIHNM 00NN AEUTENTh U HAaUMEHbIIIee o011ee
KpaTHoe. J[emuMOoCTh CyMMBI U TpOU3BEAEHUS. JleleHne ¢ 0CTaTKoM.

JApodu

OObIKHOBEHHass JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpamieHue JIpooeil.
CpaBHeHMe U ymnopsouMBaHue aApooOeil. PemieHune 3agady Ha HAXOXKIACHUE YaCTU OT
LI€JIOTO U LIEJIOr0 MO ero yacTh. J{poOHoe uncio Kak pe3yibTar aenenus. [IpencraBnenue
JECATUYHOU NpoOU B BHJIE€ OOBIKHOBEHHOW JpOOM M BO3MOXKHOCTBH MPEJCTaBICHUS
O0OBIKHOBEHHOM p0o0OH B BHUJIE€ AECATUUHOMU. JlecsiTuuHbIe 1poOU U MeTpUUYecKas cucTemMa
Mep. ApudmMeruueckue JEUCTBUS M YHUCIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMHU.

OtHo1uenue. Jlenenre B JTaHHOM OTHOIIeHUH. Maciura0, nponopuus. [lpumenenue
IIPONIOPUMU IPU PELICHUHN 3a/1a4.

[Tonartre npoueHTa. BhlunciieHHe MPOUEHTA OT BEIWYMHBI U BEJIMYHUHBI MO €€
MpOIIEHTY. BwIpakeHue MPOIEHTOB JCCATUYHBIMH ApoOsimu. PemieHune 3amad Ha
poIeHTHI. BeIpakeHre OTHOIICHHS BEJIMYMH B MPOLICHTAX.

IHonoxuTENBHBIE M OTPHIIATEIbHbIE YHCJIA

[TonoxkurenbHble U oOTpUUATENbHbIE uMcaa. Llenpie wucma. Mopayne 4yucina,
reoMeTpruYecKast MHTEpIpeTanus MoayIst unucia. M3o0paxkenne urces Ha KOOPIUHATHON
npsmoii. YucnoBeie npomexyTku. CpaBHeHHE yucen. ApudMeTrnyeckue IACHUCTBUS C
MOJIOKUTENIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

[IpsmoyrosibHas cucCTEMa KOOPAWHAT HAa IUIOCKOCTH. KoopawHaThl TOYKM Ha
IUIOCKOCTH, abciucca U opauHata. lloctpoeHue Touek u (GUryp Ha KOOPAUHATHOM
MJIOCKOCTH.

bykBeHHbIEe BbIpaKeHUS



[Ipumenenue OykB 7Sl 3alMCH MAaTeMAaTUYECKUX BBIPAKEHUN U TMPEASIOKEHUH.
CpoiictBa apudpMeTHueckux naeWcTBui. bBykBeHHBIE BBIpAKEHHS U YHCIIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmynsl, GopMyabpl NEpUMETpa U IUIOWAAM HPSIMOYTOJIbHHMKA, KBagpara, o0bEéMa
napasuiesenunesna u Kyoa.

Penienue TeKCTOBBIX 33124

Pemmennie TeKCTOBBIX 3a7au apuPMETHUECKUM crocoOoM. PelieHue normueckux
3az1a4. Pemenue 3aga4d nepedOpoM BCEX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amay, comepxanmx 3aBUCUMOCTH, CBSA3BIBAIOIINX BEIUYUHBI: CKOPOCTD,
BpEMsi, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh, IPOU3BOJUTEIBHOCTD, BpEMs, 00bEM
paboThl. EMuHUIBI U3MEpEHHs: MacChl, CTOUMOCTH, PAcCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBs13p MEXly €IMHUIIAMHU U3MEPEHUS KAKI0M BEITMYHHBI.

Pewienne 3amay, CBA3aHHBIX C OTHOILIEHHWEM, MPOIOPLUUOHAIBHOCTBIO BEIUYUH,
MPOLIEHTAMMU; PELIEHUE OCHOBHBIX 337]a4 Ha JPOOU M MPOLEHTHI.

OueHka W MNOpUKUAKA, OKpyrjieHue pesyiaprata. CocTaBieHUE OyKBEHHBIX
BBIPAYKEHUM 10 YCIOBHIO 3aa4H.

[IpencraBnenre naHHBIX € NOMOUIIbIO Tabmun u  auarpamm. CronOyarbie
JYarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHUE KPYTrOBBIX AUArpamMM.

Harasimnas reomerpust

Harnsanaele npencraBinenus o (GuUrypax Ha MJIOCKOCTH: TOYKA, MPsSMasi, OTPE3OK,
Jy4, yToJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJbHUK, OKPYKHOCT,
KpYT.

B3anmHoe pacrnonokeHue IByX NPSMBIX Ha IUIOCKOCTH, NapajulelIbHbIE TPSIMBIE,
NIEPIEHAMKYJIAPHBIE NIpsAMBIE. MI3MepeHune pacCTOSHUN: MEX Ly ABYMS TOYKaAMU, OT TOUKU
J10 TIPSIMOM, JUIMHA MapLIPyTa HAa KBAJAPATHOM CETKE.

N3mepeHne M MOCTpOEHHME YIIOB C IIOMOLIBIO  TpaHcrnoprupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUN. YeTBIPEXYTOJIbHUK, IPUMEPBI UETBIPEXYTOJILHUKOB. [IpsIMOYTOJIBHUK,
KBaJpaT: MCIOJIH30BAHUE CBOMCTB CTOPOH, YIVIOB, JuaroHaned. M3oOpaxeHue
reOMETPUUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMmare ¢ HCIOJB30BaHUEM IUPKYJIS,
TUHENKH, yTonbHUKa, Tpancnoptupa. [loctpoeHus Ha kinetdaroit Oymare.

[lepumerp mMHOTOyronpHuka. [loHaTue miomanu GUrypsl, €IUHHUIIBI U3MEPEHHUS
wiomaau. [pubmmkénHoe n3Mmepenue miomanu GuUryp, B TOM 4MCI€ Ha KBaJApaTHOU
cetke. [IpubnmxéHHOe n3MepeHue JUIMHbI OKPY>KHOCTH, IUIOIIAU Kpyra.

CummeTpus: IeHTpabHas, 0CeBas U 36pKalIbHasi CHMMETPHUH.

[TocTpoeHre cMMMETPUYHBIX QUTYP.



Harmsiiapie mpeacTaBiaeHus 0 MPOCTPAHCTBEHHBIX (DUTYpax: mapajuiesenumnes, Kyo,
Mpu3Ma, TUpaMuIa, KOHyC, IWINHAP, map u chepa. M3o0pakeHne mpoCTpaHCTBEHHBIX
¢duryp. [Ipumepst pazBEPTOK MHOTOTPAHHUKOB, ITWIMHAPA U KoHyca. Co3manne Moienei
POCTPAHCTBEHHBIX (UTyp (U3 Oymaru, NpoOBOJIOKH, IUIACTUIIMHA U JPYTUX MAaTEPUAIIOB).

[lonsitue o0O0BEMaA, eauHHIBI U3MepeHus o00bEMa. OO0BEM  IPSIMOYTOJIBLHOTO
napajiesnenunena, Kyoa.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOT'PAMMBLI YYEBHOI'O
KYPCA «MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHUS IPOrpaMMbl yueOHOTo Kypca «MaTtemaTtukay
XapaKTEPHU3YHOTCH:

1) marpuoTyeckoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMATHUKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCHUMCKMX MATEMAaTUKOB M POCCUNCKOU
MAaTeMaTUYECKOW IIKOJBI, K MCIIOJIB30BAaHUIO JTHUX JIOCTVIKCHHW B APYTMX HAayKax U
MPUKJIAAHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO 00513aHHOCTEN IpaykJaHNHA U pealli3alliy €ro Mpas,
MPEACTABICHUEM O MATEeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, ABJICHHI, MPOLIEAYpP IPakIaHCKOr0 00IIecTBa (HapuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO O3TUYECKUX MPOOJEM, CBA3aHHBIX C MPAKTHYECKUM
OPUMEHEHUEM JOCTH)KEHMM HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
MPUHLUIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AKTUBHOE Yy4YaCTUE B PEIICHUH MNPAKTUYECKUX  3a1a4
MaTeMaTU4eCKOW  HAIPaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MaTEMATHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKU3HU JUIsl YCHEIHON mpodeccruoHambHOMI
NEeSATEIbHOCTY W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUAYATbHOW TPAeKTOPUM OOpa3oBaHUS U KU3HEHHBIX IUJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4ecKoe BOCIMTAHUE:

CIIOCOOHOCTBIO K  OMOLIMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, pEUIeHUH, pacCyXIEeHUH, YMEHHUI BHUJAETbH
MaTEMaTUYECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'O NMO3HAHUSA:



OpHEHTAIINECH B IEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPECTaBICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS 4UEIOBEKa, NPHUPOABI W OOIIECTBa,
MOHUMAHUEM MAaTeMaTHYECKOW HAyKH KakK cephl YETOBEUECCKOU JACSITSIIBHOCTH, STANlOB
e€ pa3BUTHS W 3HAYUMOCTH [UISl PAa3BUTHS [MBWIW3AINN, OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOH KyJIbTypOoH Kak CpEICTBOM TIO3HAHUS MUDA,
OBJIAJICHUEM MPOCTEHIIIMMH HaBBIKAMHU UCCIIEIOBATEILCKOMN NEeATEIHHOCTH;

6) ¢usuyeckoe BocnuTaHue, GOpMHUpPOBAHHE KYJbTYPbl 310POBbS H
IMOIUOHAIBHOTO 0J1ArOMOTyYHsI:

TOTOBHOCTBIO TIPUMEHSITh MaTEMAaTUUECKHUE 3HAHUS B MHTEPECAX CBOETO 3I0POBbS,
BEJICHUSI 3JI0POBOr0 00pasa KW3HHU (310pOBOE NMUTaHUE, COATaHCHPOBAHHBIA PEXHUM
3aHATHH U OT/BIXA, peTyJispHas pu3nueckasi akTUBHOCTh), CHOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpU3HAHUEM CBOErO MpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JIPyroro
YeJIOBEKa;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpYCHTalel Ha MPUMEHECHHE MATEeMaTHYCCKUX 3HAHUU JJIs pelIeHUs 3aaad B
00JIaCTH COXPAHHOCTH OKPYXAIOMeH Cpelbl, TJIaHUPOBAHMS MOCTYIIKOB M OIEHKH WX
BO3MOXHBIX TIOCHEJACTBUNA MJIi OKpPYXalolled Cpelbl, OCO3HAaHUEM TJI00aJIHLHOTO
XapakTepa SKOJOTUYECKUX TPOOIIEM U IMyTeH UX perieHus;

8) ajanTanus K U3MEHSIOMUMCS YCJIOBHSAM COUMAIbHON U MPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSIX HEOTPEACIEHHOCTH, TIOBBIIICHUIO YPOBHSI
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NeATeIbHOCTh, B TOM YHCJIC YMCHHE
VUHUTBCS Y APYTUX JIOACH, TpHOOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIC 3HAHUS,
HAaBBIKM W KOMIICTCHIIMH U3 OTBITA APYTHX;

HE0OXOIUMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHUCie (OPMYITUPOBATH
UJIeH, TIOHSATHUSA, TUIIOTE3bl 00 O0OBEKTAX M SBICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh NePUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE
pa3BUTHC,

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIlUI0, BOCTIPHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMACMBIC PEIIICHUS
U JeicTBUsA, (GOPMYTUPOBATH U OIEHUBATH PUCKH U TTOCIIEACTBYS, (POPMUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIe YHUBEPCAIbHBIE YUeOHbI€ 1eiicTBUSA

Ba3oBble Jiornyeckue AeicTBHA:
e  BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKA MATEMAaTHIECKUX OOBEKTOB,
NOHATUN, OTHOIICHWNA MEXIy MOHATHSAMH, (OPMYIUPOBATH OMPEICIICHUS TOHSTHH,
yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KIIACCU(PUKAIIMN, OCHOBAHHS JUII 0000IIEHUS 1

CPaBHEHMS, KpPUTEPUHU NTPOBOJUMOIO aHAIIN3A;



e  BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA3OBBIBATE CYKACHUS: YTBEPIUTEIHHBIC U
OTpULIATEIIbHBIC, SAUHUIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,
e BBISBIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEYMS B
(dakTax, TaHHBIX, HAOTIOJACHUSAX U YTBEPKIACHUSIX, IPEIaraTh KPUTEPUH JIJISl BHISIBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;
e JIeNaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, TEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
e pa3duparTh JOKa3aTeJbCTBA MATEMAaTUUYECKUX YTBEPXKICHUN (OpsIMbIE W OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEIILHO HECJIOXKHBIE JI0Ka3aTesIbCTBa
MaTeMaTU4ecKux (haKTOB, BBICTpaMBaTh aApPryMEHTAIlUI0, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,
e BBIOMpATHh CHOCOO pelleHus y4eOHOU 3aaaur (CpaBHUBATh HECKOJIBKO BapHUaHTOB
penieHus, BHIOUpaTh HauOoJee MOIXO AN ¢ YYETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:
® LCMOJb30BaTh BONPOCHl KAaK MCCIEAOBATEIbCKUM HMHCTPYMEHT IIO3HAHUS,
(opMyIHpOBaTH BOIPOCHI, (DUKCUPYIOIIKE TIPOTUBOPEUHE, IPOOIEMY, CAMOCTOSATEIBHO
yCTaHaBJIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3ULINI0, MHEHHUE;
® [POBOAUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIAHY HECIIOXHBII SKCIEPUMEHT,
HEeOO0JIbII0E UCCIIEAOBAHUE [0 YCTAHOBJIEHNIO 0COOEHHOCTEN MaTeMaTHYECKOr0 00bEKTa,
3aBHCHUMOCTE 00BEKTOB MEX1y COOOM;
® CaMOCTOSTENIbHO (OpMyJIHUpOBaTh OOOOIIEHUST W BBIBOJABI 1O pe3ysbTaTaM
MPOBEAEHHOIO0 HAOJIOJIEHUS, MCCIIEOBaHUs, OIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000OIICHUH;
e IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE TIpollecca, a TakKe BbIABUTATh
MPENOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora c undopmanueii:
®  BBISBIATH HEJJOCTATOYHOCTH U U30BITOYHOCTH HH(MOPMAITNH, TAHHBIX, HEOOXOMMBIX
JUTSL pEIICHUS 3a/1a4U;
® BHIOWpATH, AHATM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABIICHHUS;
e BEIOMpaTh (opMy MpeACTaBICHUS HMHPOPMALUU W WUIIOCTPUPOBATH pelIaeMble
3a/layu CXeMaMu, darpaMmmMaMu, THOU rpadukoi U uX KOMOMHALIMSIMU;
® OIICHUBATh HAJIEKHOCTh MH(OpPMAIUMU MO KPUTEPUAM, NPEIJIOKEHHBIM YUYHUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:



® BOCIPUHHUMATH U (HOPMYJIMPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSMU U LIETIAMU
oOlIeHHsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PELIECHUs 3aJaud, KOMMEHTHPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;
e B XxoAec OOCYXJCHHS 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXKIaeMOl TEMBlI,
npo0sieMbl, pelaeMon 3ajladu, BhICKA3bIBaTh WJIEU, HAIICJICHHbIE Ha MOWCK pelIeHUs,
COMOCTAaBIISATb CBOM CYXICHUS C CYXACHUSAMU JPYTUX YYaCTHUKOB JHaora,
OoOHapy>KUBaTh Pa3IMuue U CXOACTBO IMO3UIIMMA, B KOPPEKTHOU PopMe hopMyIupOoBaThH
pa3HOIIIACHsl, CBOU BO3PAKEHUS;
® [PEACTaBIATh PE3YyJbTaThl PEIICHUS 3aJayd, OHKCIEPUMEHTa, HUCCIEA0BAHMS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajay
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOPUH;
® [IOHMMAaTh U MCIOJIH30BATh MPEUMYIECTBA KOMAHTHOW ¥ WHANBHAYAIbHON pabOThHI
MU PEIICHNN YYEOHBIX MaTeMaTHUECKHX 3a7a4;
® [pUHUMATh LEJIb COBMECTHOH JESATENbHOCTH, IUJIAHUPOBATh OpPraHU3aILUI0
COBMECTHOI padOThI, paclpenesaTh BUAbl padoT, TOrOBapUBATHCS, OOCYKIATh MPOIIECC
U pe3yJbTaT paboThl, 000011aTh MHEHUSI HECKOIBKUX JIFO/ICH;
e y4YacTBOBaTh B TPYyNNoBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHUSIMH,
MO3TOBbIE IITYPMBI U JIPYTHE), BBIMOIHITH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH CBOU
JEUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOLIUI
MPOIYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:
e  CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajIrOPUTM peIIeHUs 3aJayd (WIK ero 4acTh),
BBIOWpATh CMOCOO pemieHusT ¢ Y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOM MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOIIMOHAJILHBIN HHTEJJIEKT:
e BIAACTh CHOCOOAMHM CaMOMNPOBEPKH, CAMOKOHTPOJISI Ipoliecca MW pe3yibTaTa
pelIeHns: MaTeMaTUYeCKOM 3aauu;
® MpEeABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IPU PELICHUH 33]]a4l, BHOCUTh
KOPPEKTUBBI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HaWJEHHBIX OIIMUOOK,
BBISIBJICHHBIX TPYJHOCTEH;
e OLCHMBAaTh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHMSI WM HEJIOCTUKEHUS II€JIM, HaXOJIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoniry oOyuenus B 5 kiaacce oOydaroluiics MOMyYUT CIEAYIONINE TPEeIMETHBIC
pEe3yNbTATHI:

Yuciia 1 BbIYMCTICHUS

[lonumarh W TPaBWIBHO YHOTPEOJIATH TEPMUHBI, CBSI3aHHBIE C HATypaJIbHBIMU
YHCJIaMH, OOBIKHOBEHHBIMU U JECSITUUHBIMU JPOOSIMHU.

CpaBHMBaTh M ynopsJI04MBaTh HaTypaJbHbIE YMCIIA, CPABHUBATH B IIPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

CoOTHOCUTB TOUKY Ha KOOPJMHATHOM (YHCIIOBOM ) IPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U M300pa)kaTh HAaTypajbHbIC YMCIIA TOYKAMHU HA KOOPJMHATHOMU (YHMCIIOBON)
IPSMOM.

BoinonusaTe  apupmMernueckue JCHCTBUS €  HATypaJbHBIMM — YHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSMHU B MIPOCTEHIIINX CITydasx.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyIbTaTa BEIYUCICHUN.

OKpyTasTh HaTypaJbHbIE YHCTA.

PeleHune TeKCTOBBIX 3a/1a4

Pemate TekcToBblE 3aaud  apu(PMETUYECKHM CIOCOOOM M C IOMOIIbBIO
OpPraHU30BAHHOI'O KOHEUHOTO 1epedopa BCceX BO3MOKHBIX BApPHUAHTOB.

Pemate 3anaum, conepkaiire 3aBUCUMOCTH, CBA3BIBAIOIIME BEIMYNUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonb3oBaTh KpaTKUE 3aMMCH, CXEMbl, TaOJIUIbI, 0003HAUYECHHs MPU pPEUICHUU
3azay.

[Tonb30BaThCd OCHOBHBIMU €IMHMIIAMH W3MEPEHHMSI: LIEHbI, MAaCChl, PACCTOSHMS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJHH €IMHULIBI BEIUYUHBI Yepe3 IpyTue.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHWBATh HWH(OPMALMIO, MPEACTABICHHYIO B
TabauIe, Ha CTOJIOYAaTON auarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHBIE TaHHbIC,
WCIIOJIB30BAaTh JaHHBIE [IPU PEILICHNH 3a/1a4.

Harasignas reomerpus

[Tonb30BaThCA reOMETPUYECKUMH MOHATUSIMU: TOUYKA, MpsiMasi, OTPE30K, JIy4, yTo,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mpuMepbl OOBEKTOB OKPYXKAIOLIEro MHpa, HUMEIIUX GopMy
M3YYECHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C YIJlaMHu: BEPIIWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YIOJI, BEPIIMHA, CTOPOHA, AMAroHajlb, C OKPYKHOCTBIO: PajauycC,
qUameTp, LEeHTP.

N300paxaTh U3y4yeHHbIE T€OMETPUUYECKUE (PUTYPbI HA HETMHOBAHHOM U KJIETYaTON

OyMare ¢ MOMOUIBIO HUPKYJISI ¥ IMHEUKH.



HaxoguTe nAivMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C IMOMOIIBIO
JIMHEWKHU, CTPOUTH OTPE3KH 3aJJaHHOM JJIMHbBL, CTPOUThH OKPY>KHOCTh 3aJJaHHOTO painyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MNPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOEHHUS, BBIYUCIICHUS TJIOIIAIN U IIEPUMETPA.

Boluucnsate mnepumerp W IUIONIaAb  KBajpaTa, MPSMOYroJibHHUKA, (GUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM Yucie PUTYp, U300paKEHHBIX HA KIJIETYATON
Oymare.

[Tonp30BaThCs OCHOBHBIMM METPUYECKUMHU E€IUHHUIIAMU HW3MEPEHUS JJIUHBI,
IJIOIIA/I; BBIpaXKaTh OJTHU €IMHUIILI BETUYMHBI Uepe3 ApyTHe.

Pacnio3naBate mapaisienenunen, KyO, MCIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
pedpo, rpaHb, U3MEPEHNUs, HAXOIUTh U3MEPEHUS MapajuieNenumnesaa, Kyoa.

Boruucnate 00béM  Ky0Oa, mapajuienienuinesa Mo  3aJaHHbIM — HU3MEPEHHUSIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemiate HecnokHBIE 3aJaud Ha M3MEPEHHE T'C€OMETPUYECKUX BEIMYUH B
MPaAKTUYECKUX CUTYaALIUSIX.

K koHiry oOydeHus: B 6 kiaacce oOy4aromuiicsi MOJTYYUT CIEIYIOMINE TPEAMETHBIE
pEe3yJbTaThI:

Yuciaa v BIYUCICHUA

3HaTh W TIOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHUAAMU YHUCET H
cnoco0aMu UX 3aIUCH, NEPEXOAUTh (€CIU 3TO BO3MOXKHO) OT OJHON (hOpMBbI 3aMHCH
4yuclia K APYromu.

CpaBHUBATH U yIIOPSA0UUBATS 1I€JIbIC YKCIIA, OOBIKHOBEHHBIC U JIECATUYHbBIC IPOOH,
CpaBHMBATh YUCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrinonHsaTh, coueTast yCTHbIC U MUCbMEHHBIC TPUEMBI, apU(PMETHUECKUE TEUCTBUS
C HATYpPAJIbHBIMUA W IEJIBIMU YUCIAMHU, OOBIKHOBEHHBIMH W JECSITHUYHBIMU JIPOOSIMH,
MOJIOKUTENIbHBIMU U OTPULIATEIIbHBIMU YHCIIAMHU.

Beruucnars 3HaYeHUs YUCIIOBBIX BBIPAKEHUM, BBITOJHITH MPUKUIKY U OILICHKY
pe3yjibTaTa BBIUMCICHUHN, BBITIONHATH MPEOOpPa30BaHUSI YHUCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €1 YUCIIOM H
M300pakaTh YnciIa TOYKaMHA Ha KOOPIMHATHON TIPSIMOM, HAXOIUTh MOYJIh YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJBLHON CUCTEME KOOPJMHAT C KOOpJAUHATAMU ITOU
TOYKH.

OKpyTasiTh LEJbIe YUCa U IECATUYHBIE IPOOU, HAXOUTh TPUOTUKEHUS YU CEIL.

YmncioBble 1 0yKBEeHHbIE BHIPAKEHUSA



[Torumate u ymoTpeOasATh TEPMHUHBI, CBS3aHHBIC C 3aMHUCHIO0 CTETICHW YHCIIA,
HaXOJAUTh KBaJApaT W KyO 4YHKCIA, BBIYKMCISATH 3HAYCHHUS UHCIOBBIX BBIPAKECHHUI,
coJiep KalluX CTEIEHHU.

[Tonp30BaThCA NMpU3HAKAMU AEIMMOCTH, PacKiIaJblBaTh HATypaJbHbIE YHKCIAa Ha
IPOCTBIE MHOKUTEIIH.

[Tonb30oBaThCa MacCIITAOOM, COCTABIISATH MIPOMOPLIMHU U OTHOIICHHUS.

Hcnonp3oBaTh OYKBBI 1711 00O3HAUEHHWS YHCEN TIPH 3alMCH MaTEMaTHYCCKUX
BBIPOKECHHM, COCTABIATh OYKBEHHBIC BHIPAKCHUS U (DOPMYJIBI, HAXOIUTH 3HAYCHUS
OYKBEHHBIX BBIPQKCHHH, OCYIIECTBIISASI HEOOXOUMBIC TTOJICTAHOBKH U MTPEOoOpa30BaHMUS.

HaxoauTe Hen3BEeCTHBINM KOMIIOHEHT PaBEHCTBA.

Pelenne TeKCTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIE 3a7]a41 ApU(PMETHUECKIUM CITIOCOOOM.

Pemars 3amaun, cBsI3aHHBIE C OTHOIIEHUEM, IMPOMOPIUOHAIBHOCTHIO BEIUYMH,
MPOIEHTAMHU, peliaTh TPU OCHOBHBIE 33/1a4d Ha IPpOOU U MPOIECHTHI.

Pemiats 3agaun, coaeprkaiiyre 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBI: CKOPOCT,
BpeMsi, pPaCCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOUTEILHOCTD, BpEMs, 00BEM
paboThl, UCIONB3Ys apupmeTHUecKue IEeUCTBUS, OIEHKY, MPUKHUIKY, MOJIb30BaThCS
€UHULIAMHU U3MEPEHUSI COOTBETCTBYIOIINX BEIUYMH.

CocraBinsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats wuHbOpMaLMIO, TPEACTABICHHYIO B TaOnuIaX, Ha JHUHEHHOMH,
CTOJIOUATON WJIM KPYrOBOM JuUarpaMMax, HHTEPIPETUPOBATh MPE/ICTABICHHBIC TAHHbIE,
HCIIOJIL30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

[IpeacTraBnsaTe MHPOpPMALMIO C MOMONIBIO TAaOMUL, JUHEHHON W CTOAOYATON
Iarpamm.

Harasimnas reomerpust

[IpuBoanTh mnpuUMeEpsl OOBEKTOB OKPYKAIOMIETO MHpPA, UMEKMUX (GopMy
U3YUYEHHBIX T€OMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PABHBIX
U CUMMETPHUYHBIX (DUTYD.

N3o0paxkath ¢ MOMONILI0 LIUPKYJIS, TUHEUKH, TPAHCIIOPTHPA HA HEIMHOBAHHOU U
KJIeT4yaTo OymMare M3ydeHHBbIE TUIOCKHE TeoMeTpHuYecKkrue (Gpurypsl ¥ KOH(MUTypaluu,
CUMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCA TEOMETPUUECCKUMHU TOHSATHUSIMU: PABEHCTBO (QUTYP, CHMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CHMMETPUEH: OChb CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoguTe BeNWYMHBI yIrI0B M3MEPEHHUEM C IMOMOIIBI TPAHCIOPTHUPA, CTPOUTH
YTJIbI 33JJaHHOW BEJIMYMHBI, MTOJI30BATHCS IIPU PEIICHUH 3a]1a4 TPayCHON MEPO YIJIOB,

pacro3HaBaTh Ha YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHINA U TYNION YTJIbI.



Bpraucnares  qMHY  JIOMaHOW, NEPUMETP MHOIOYIOJIBHHUKA, I1OJIb30BaThCS
€AMHULAMU W3MEPEHUS JUIMHBI, BbIpaXKaThb OJHM E€AWMHULBI M3MEPEHHs UIMHBI 4Yepe3
IpyrHe.

Haxonutb, ucnonb3ys 4epTEXHBIE MHCTPYMEHTBI, PACCTOSHHUS: MEXIY JIBYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaIPaTHOU CETKE.

Bbruncnsate miomans GUryp, COCTaBICHHbBIX U3 MPSMOYTOJIbHUKOB, UCIIOJIb30BaTh
pa3OueHre Ha TPSIMOYTOJBHHKH, Ha paBHbIe (QUIYpBHI, JOCTpPaWBaHUE [0
IIPSMOYTOJIBHUKA, TIOJIb30BAaTbCSI OCHOBHBIMM E€IWMHUILIAMU W3MEPEHHs ILIOLIAIH,
BBIPAXKATh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHE.

PacnoznaBaTh Ha MOAENSAX W M300paXKEHUAX NHPAMUAY, KOHYC, LMIMHIpP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, FpaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aToil Oymare nIpsIMOYTOJIbHBIN Mapaienenumnes,.

Boruncnate 00bEM MPSAMOYTOJBHOTO NapajuleNenunena, KyOa, IOJIb30BaThCS
OCHOBHBIMU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemare HecmokHBIE 3a7auM HAa HAXOXKAEHUE TE€OMETPUYECKHMX BEJIMYHMH B

IMPAKTUYCCKUX CUTyallUusX.



TEMATHYECKOE IINTAHUPOBAHUE

5 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3jaeioB K n (uudposbie)
n/n H TeM MPOTrPaAMMBI Beero OHTPOJILHDLIE PaKkTHYEeCKHE o0pa3oBare/ibHbIE
padoTHhI padoTHhI pecype
1 Yucna ¥ BEIYUCICHUS 1 Bubrmorexa IIOK
’ https://m.edsoo.ru/7f4131ce
| B e[ B LOK
' https://m.edsoo.ru/7f4131ce
MHOroyrojabHUKH.
. Butnuoreka IIOK
3 Matemamiaeciuii A3piK. 6 https://m.edsoo.ru/7f4131ce
4 JenuMocTb HaTypaIbHBIX 3
YHCEIL.
5 | Hornamsas reouetpus ; BuGmotexa LIOK
5 P https://m.edso0.ru/7f4131ce
MIPOCTPAHCTBE
Bubnmoreka IIOK
6 OBbikHOBCHHEIC POGH 10 1 https://m.edsoo.ru/7f4131ce
Bubnmoreka IIOK
! Jlecsmmanbie 1poou ! 1 https://m.edsoo.ru/7f4131ce
Bubnmoreka IIOK
8 TosTopenne 1 06obmenme 2 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 34 3

I10 ITPOTPAMME
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6 KIIACC

KoauyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue
Ne a3/1eJI0B H TeM (unpposrre)
w/n p . llor N Beero Konrpoabnsbie IIpakTnuyeckue 06pa3oBATENBLHBIE
porp padoThI padoThI pecypes
1 Uwcna 1 BEIYUCICHUS 2 buGamorexa LOK
https://m.edsoo.ru/7f414736
2 Harnsgnaas reomerpus. 2 bubnmoreka [JOK
[psiMble HA MIOCKOCTH https://m.edsoo.ru/7f414736
Bubmmoreka IIOK
3 Jlpobu. 2 https://m.edsoo.ru/7f414736
4 Harnsgnras reomerpus. 4 Bubmmorexa IIOK
Cummerpust https://m.edsoo.ru/7f414736
5 suonowepnocnn 4 ) Bu6moexa LIOK
P ) https://m.edsoo.ru/7f414736
Bripaxxenus ¢ OyKBaMu.
6 Harmsnnas reometpus. 4 bubnuoreka [IOK
duryps! Ha IIOCKOCTH https://m.edsoo.ru/7f414736
7 [lonoxurenpHbBIC 1 4 Bubnmoreka IIOK
OTpHULATENIbHBIE YHCIIA https://m.edsoo.ru/7f414736
8 H;)I{G}ZI[;?];J;ZI;IIEEMOCTM 4 1 bubamorexa LIOK
A : https://m.eds00.ru/7f414736
MEXy BEIMIHHAMI.
o I;)arnﬂnHaa TEOMETPHSL. . Bubmorexa [[OK
HTYPRLB https://m.eds00.ru/7f414736
MIPOCTPAHCTBE
10 gg;g °‘211’Ze’ 4 1 bu6morexa LIOK
» ’ https://m.edsoo.ru/7f414736
CHUCTeMaTH3aIHs
OBIIEE KOJIMYECTBO 34 3
YACOB I10 ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
- Maremaruka: 5-if kjacc: 6a30BbIi ypOBEHb: yU€OHUK: B 2 4acTsX, S kiacc/ Bunenkun
H.4., Koxor B.U., YecHokoB A.C. u apyrue, AxkuuronepHoe oomiectBo «M31aTenbcTBo
«IIpocseuieHue»
- Marematuka: 6-1 kiacc: 6a30BbIM ypOBEHB: Y4EOHUK: B 2 HacTX, 6 Kiacc/ BuIeHKUH
H.A., XKoxos B.U., YecnokoB A.C. u apyrue, AkimonepHoe oomectBo «M3marenscTBo
«IIpocBemienue»
- TI'.B. Jopodees, JI.I'. Ilerepcon. Maremarnka 5 kiacc (1,2 gacth). MockBa,
«lOBenTay, 2014 1.
- TI'.B. Hopodees, JL.I'. Ilerepcon. Marematuka 6 knacc (1,2,3 yacth). Mockaa,
«OBenTay, 2015 1.
METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
- IIporpamma "Maremaruka" 5-6 knaccel. ABT.-cocT. B. 1. XKoxos
- VuyeOnuku "Matematuka" 5, 6 xinaccel. ABT.: H. 5. Bunenkun, B. 1. XXoxos, A. C.
Yecnokos, C. U. [lIBapndypa
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-  Meroanueckue pekoMmeHganuu s yuurtens. llpernomaBanue maTemMaTHKud B 5-6
kiacccax. Asrop B. 1. XKoxos

- Marematuyeckuid TpeHaxep 5, 6 knaccel. ABT.: B. . XKoxos, B. H. Iloroaus.

- TI'.B. Jdopodeen, JL.I'. Ilerepcon. Marematuka 5 kmacc (1,2 gacth). Mockaa,
«lOBenTay, 2014 1.

- I'.B. Hopodeen, JL.I'. Tletepcon. Marematuka 6 kmacc (1,2, 3 4gacth). MockBa,
«tOBenTa», 2015 .

- Maremaruka. 5-6 kinaccel. COOpHUK CaMOCTOATEIBHBIX M KOHTPOJIBHBIX PaboT K yH.
I".B. Hopodeena, JL.I'. ITerepcon. ®I'OC

- "Maremaruka. 5 - 6 ki1accel. MeToandeckue pekomeraanuu (ooHosieHHbI GI'OC)"

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
- bubOimoteka LIOK https://lesson.edu.ru/02.1/05 https://lesson.edu.ru/02.1/06
Poccwuiickas anextponnas mkoja https://resh.edu.ru/
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