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MNOACHUTEJBHASA 3AIINCKA

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

e TMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMATUYECKUX MOHSATHH (4YUCIO,
BEJMYMHA, TeoMeTpuueckass Qurypa), oOeclnednBaroONMX IPEEeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOI0 00pa30BaHUs O0yYarOIIMXCS;

e Pa3BUTHE HHTEUICKTYaJbHbIX M TBOPUYECKUX CHOCOOHOCTEW OOydYarommxcs,
MO3HABATEJIbHOM AKTUBHOCTH, MCCIEHOBAaTEIbCKUX YMEHMI, HHTEpeca K
W3YYECHHUIO0 MAaTEMaTUKH;

e TMOABEACHUE OOYYAOIIMXCS HA JOCTYIHOM [UIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKU U OKPYKAIOIIETO MHUPA;

e (opmupoBanue (YHKIMOHAIBLHOM MaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE OOBEKTHl B PEAIbHBIX JKU3HEHHBIX CUTYyaIlUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS MJId PEHIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IIOJYYEHHbIE PE3YJIbTaThl M OLEHUBATh HX Ha
COOTBETCTBHE MPAKTHUECKON CUTyalUH.

OcHOBHbIE JIMHMM COJAEp)KaHHMS Kypca MaTeMaThuku B S5—6 Kiaccax —
apuMeTHiecKkass M TeOMETpUYECKasi, KOTOpPbIE Pa3BUBAIOTCS MapajliebHO, KaKIas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBUCUMO OJIHa OT JAPYroi, a B
TECHOM KOHTaKT€ M B3aMMOJEUCTBHHM. Takke B Kypce€ MaTEMaTUKH MPOUCXOJUT
3HAKOMCTBO C 3JIEMEHTAMHU alIreOpbl U ONUCATETbHOW CTATUCTUKH.

W3ydyeHne apumeTHuecKoro maTepuana HayMHAeTCsl CO CHCTEMAaTU3allud |
pPa3BUTHS 3HAHUI O HATypaJbHBIX YMCIAX, MOJYYEHHBIX Ha YpPOBHE HAYaJHLHOTO OOIIETro
oOpazoBanusi. Ilpm 3TOM  COBEpIIEHCTBOBAHUE  BBIYUCIUTEIBHOW TEXHUKH U
(GbopMHpPOBaHNE HOBBIX TEOPETUUYECKUX 3HAHUN COUETAETCS C Pa3BUTUEM BBIUYMCIUTEILHON
KyJIbTYpPhl, B YaCTHOCTH C OOy4YEHHUEM MPOCTEUIINM MpUEMaM MPUKHUJIKH U OIICHKU
pe3ynbTaTOB BBIUMCICHUHN. M3ydueHue HaTypaJbHBIX 4YMCENl MpoJoJDKaeTrca B 6 Kiacce
3HAKOMCTBOM C HayaJbHBIMU MOHATUSIMHU TEOPUU JACIMMOCTH.

Hauano uzyueHnusi 0ObIKHOBEHHBIX U JCCATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. DTo
NEPBBIN ATal B OCBOCHUH JAPOOEi, KOT1a MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU UJIESMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX JIp00Oei B MOJHOM O0BEME
IOpEIIIeCTBYET W3YYEHHIO IECSATHUYHBIX Jpo0eil, 4To 1enecooOpa3HO C TOUKH 3PEHHS
JIOTUKH U3JI0KEHUS YUCIIOBOM JIMHUM, KOTJIa MpaBUiia JEHCTBUN C IECATUYHBIMU JPOOSMU
MOXHO OOOCHOBAaTh YK€ W3BECTHBIMU aJITOPUTMaMHU BBIMIOJHEHUS] JCUCTBUI C
OOBIKHOBEHHBIMU ~ JIPOOSIMH. 3HAKOMCTBO C JICCATHYHBIMUA JPOOSMU  PACIIUPUT
BO3MOYKHOCTH JJI1 TOHUMAaHHS 00yJaronuMUCs MPUKIIATHOTO MPUMEHEHUS HOBOMW 3aInCH
IpU M3YYEHUU JPYTUX IMPEAMETOB W IPU MPAKTHUYECKOM Hcnosb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOU ATall B U3yUYCHUH APOoOeH, I/ie MPOUCXOAUT COBEPIIICHCTBOBAHNE HABHIKOB
CpaBHEHHUs U MpeoOpa3oBaHusi IpoOeH, OCBOEHUE HOBBIX BBIYUCIMTENIBHBIX aJITOPUTMOB,
OTTAYMBAHME TEXHUKU BBIYMCIIEHUM, B TOM YHCII€ 3HAUEHUN BBIPAKEHUMN, COAECPKAIIUX U



OOBIKHOBEHHbIE, U JECATHUYHbIE JpOoOM, YCTAaHOBJIEHHE CBA3CH MeEXIy HUMH,
paccMOTpeHue MpUEMOB pelIeHus 3aaad Ha apoOu. B Hauanme 6 kimacca MpOMCXOAUT
3HAKOMCTBO C IIOHATUEM ITPOLIEHTA.

OCo0OEHHOCTBIO M3Y4YEHMsI MOJIOKHUTEIbHBIX U OTPULIATEIbHBIX YUCEN SBISETCS TO,
YTO OHM TAaKXE MOTYT pacCMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 kimacce B Haudae
u3ydeHHs: Tembl «llONOXKHTENbHBIE M OTPULIATENBHBIE YHCIA» BBIACIHACTCA IMOATEMA
«llensle uncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU YHUCIAMU H
JNEUCTBUSAMU C IOJIOKUTENBHBIMA U OTPULIATEIBHBIMU YHCIAMU IPOUCXOJUT HA OCHOBE
COZIEPXKATENBHOIO IMOAX0JA. JTO TO3BOJSIET HAa JOCTYIIHOM YPOBHE IIO3HAKOMHUTH
0o0y4aromuxcsi MPaKTUUYECKH CO BCEMU OCHOBHBIMU IOHATHSIMH TEMBI, B TOM YHCIIE U C
IpaBWJaMd 3HAKOB TIPU  BBINOJHEHUHM apHUPMETHUECKUX JedcTBui. I3yuenue
palroHaIbHBIX YUCENl Ha 3TOM HE 3aKOHYHUTCS, a OyJeT MPOJOIKEHO B Kypce anredpsl 7
KJ1acca.

[Ipu oOyueHuM peElIEHUI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HUCHOJB3YIOTCS
apumernyeckue nmpuémsl pemeHus. [Ipu orpaboTke BBIYUCIUTEIHHBIX HABBHIKOB B 5—6
KJIacCaxX pacCMATPUBAIOTCS TEKCTOBBIE 33Ja4M CIEAYIOIIMX BUAOB: 33/1a4l HA JBU)KCHUE,
Ha YacTH, Ha MOKYIIKH, Ha pad0Ty U MPOU3BOJIUTEIBLHOCTD, HAa MPOLIEHTHI, HA OTHOLIEHUS U
nponopuuu. OOyuyarouiyecs: 3HAKOMSTCA C MNpuUéMaMH pelleHus 3ajad nepedopom
BO3MOXKHBIX BapHaHTOB, ydyaTcsi paboTaTh ¢ MH(OpMalMel, NpeAcTaBIeHHON B (opme
TaOJIUI WU AUarpaMm.

B mnporpamme yuebGHOro kypca «MaTtemaTuka» MHOpeAyCMOTPEHO (QOpMUpPOBaHUE
OpONEAEBTUUECKUX alNreOpanyeckux MpeacTaBieHuil. bykBa Kak CHMBOJ HEKOTOPOTO
YyHuCla B 3aBUCHMOCTH OT MaT€MaTUYECKOr0 KOHTEKCTA BBOJUTCS MOCTENEHHO. bykBeHHas
CHUMBOJIMKA IIHPOKO MCIIOJB3YETCs MPEXKJIE BCEro AJis 3alUCH OOIIMX YTBEPKIACHUH U
OpeIoKEeHU, (GOpMyJ, B YAaCTHOCTU JJISl BBIYMCIEHHUS T€OMETPUYECKUX BEIUYMH, B
KA4eCTBE «3aMECTUTENS» YHUCIIA.

B nporpamme yueOHoro kypca «MaTemaTtuka» npejacTaBiieHa HarjasaHas TeoMeTpus,
HalpaBJieHHAas Ha Pa3BUTHE OOPA3HOTO MBIIUIEHUS, TPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
U300pa3UTENbHBIX YMEHHA. DTO BaXHBIA 3Tal B H3YYEHUU TE€OMETPUHU, KOTOPBIH
OCYLIECTBIISIETCS HA HATJIAIHO-IPAKTUYECKOM YPOBHE, OMMPAETCS Ha HArJsgHO-00pa3HOe
MBIIIJIEHUE OO0ydarmuxca. bonblias pojab OTBOAUTCS MNPAKTUYECKOW JESTENbHOCTH,
OTIBITY, DKCIIEPUMEHTY, MOJEIUPOBAHUIO. OOyuaromuecss  3HaAKOMSITCS Cc
reOMETPUUECKUMU (PUTypaMyd Ha IUIOCKOCTHM M B IPOCTPAHCTBE, C UX MNPOCTEUIIUMU
KOH(UrypauusimMu, ydarcsd H300pa)kaTb HUX Ha HEJIMHOBAHHOW M KJeT4aTod Oymare,
paccMaTpUBaKOT UX MPOCTENIIME CBOWCTBA. B mporecce n3ydeHus HarIsiAHOM reOMETpUU
3HAHUS, TMOJYYEHHBIE OOYYAIOIMMUCS Ha YpPOBHE HAYaJbHOTO OOIero oOpa3oBaHWS,
CHUCTEMAaTU3UPYIOTCS U PACLIUPSIOTCS.

CornacHo yyeOHOMY MlaHy B 5—6 Kijlaccax M3y4yaeTcsl MHTEIPUPOBAHHBIA MpeIMeET
«Marematuka», KOTOpPbIM BKJIIOYAET apu(PMeTHUeCKud Marepuan U HarJsaIHYyHo



TCOMCTPHUIO, a TAKIKC HNPOINCACBTUYCCKUC CBCIACHUA H3 anre6pbl, QJICMCHTBI JIOTHMKHM U
Hayaja OnucaTeJIbHON CTaTUCTHUKHU.

PaGouas nporpamma Bocnutanusi MbOY «Cypckast CILI Ne2y peanuszyercss B Tom
YUCJI€ W Yepe3 MCIOJb30BAHUE BOCIUTATEIBHOIO IMOTEHIMANa YPOKOB MaTE€MAaTHKH.
BocnurarensHblid noteHIHaN npeamera «MaTteMaTukay peansyercs Yepes:

- noOyxJaeHue oOydaronmxcsi CcoOJI0JaTh Ha YPOKE OOIIETNPUHATHIE HOPMBbI
MOBEJCHUS, MpaBuUiia OOIIEHHS CO CTaplMMH (IeAaroruyeckuMu pabOTHUKAMHU) U
CBEpPCTHUKAMHU (00yUYaIOIUMHUCS ), MPUHIUIIBI y4eOHOW AUCIMIUIMHBI U CAaMOOPTraHU3allUu.
Metoapl U TpUEMBL: OOCYXKICHHE NpaBHJI OOIIEHHS CO CTapIIUMU (YUUTENIAMU) U
CBEPCTHUKAMH (IIKOJIbHUKAMM ), TPUHIUIBI y4€OHON AUCHUILUIMHBI 1 CAMOOPTaHU3aLUH;

- MpUBJICUECHUE BHUMAaHHUS OOYyYalOUIMXCS K LIEHHOCTHOMY acCIeKTy M3y4yaeMbIX Ha
ypOKax IpeIMEeTOB, SIBJICHMH, COOBITUI yepe3: oOpallleHne BHUMAaHHS Ha HPaBCTBEHHBIE
aCIEeKThl HAyYHBIX OTKPBITHI, KOTOpPbIE M3YYarOTCS B JAHHBIH MOMEHT Ha YpOKe; Ha
IPEICTaBUTENICH YUYEHBIX, CBA3aHHBIX C MU3YyYa€MbIMH B JaHHBII MOMEHT TEMaMH, Ha TOT
BKJaJ, KOTOPBI OHM BHECIW B PA3BUTHE HAIIEW CTPAaHBl M MHpPA, HA JIOCTOMHBIE
NOAPAKAHUS TPUMEPHl MX JKA3HU, HA MOTUBBI KX MOCTYNKOB. METOJbI W MPHUEMBIL:
opraHmsanusi paboThl C IMOJIydaeMOil Ha ypOKe COLMAJIBHO - 3HAYMMON HH(OpMAalLMEH,
WHULMAPOBAaHUE €€ OOCYXKIEHHs, BBICKa3bIBaHHUA OOYYaIOIIUMHCS CBOET0 MHEHUS,
BbIPA0OOTKH CBOETO OTHOILLIEHUS;

- UCNOJIb30BaHUE BOCIUTATEIBHBIX BO3MOKHOCTEHM CoJiepKaHusl yueOHOro mpeameTa
s GopMuUpoBaHHMS Yy  OOydaloIIUMXCSl  POCCUMCKHUX  TPaJULMOHHBIX  JTYXOBHO-
HPABCTBEHHBIX W COLIMOKYJBTYPHBIX LEHHOCTEH. MeToasl M INpPUEMBI: JIEMOHCTpaLUs
JNeTsM  TNpuUMepa  OTBETCTBEHHOIO,  TPAXKIAHCKOTO  [OBEIEHUS,  MPOSBICHUS
YeJIOBEKOJIOOUST U J0OPOCEPICUHOCTH, Yepe3 MOA00p COOTBETCTBYIOUIUX TEKCTOB IS
YTEHUS, 33714 JIJISl PEIICHUs, TPOOJIEMHBIX CUTYAIUi /711 00CYKICHHs B KJlacce);

- BKJIOYEHHWE B YPOK HIPOBBIX MpPOLEAYP, KOTOPBIE ITOMOTarT IMOIJEPKATh
MOTHBALMIO OOyYaroOlUMXCsl K TOJYyYEHUIO 3HAHUM, HaJaXUBAHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHWI B KJlacce, MOMOTalT YCTaHOBJIEHHUIO JOOpOKeIaTeIbHOU
aTMoc(epbl BO BpeMsl YPOKa;

- MpPUMEHEHHE Ha YPOKE MHTEPaKTUBHBIX (OpM paboOThl, CTUMYJIUPYIOLIUX
MO3HABATEJIbHYI0 MOTHUBALIUIO 00YYArOIIUXCSI.

- NMPUMEHEHHE TPYNIOBOM pabOThl WM padOThl B Mapax, KOTOPBIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHAHON paOOThl U B3aUMOJACUCTBUIO C APYTUMH 00yYarOIIMMHUCS.

- BBIOOp W HCHOJB30BAaHME HAa YPOKAX METOJOB, METOAMK, TEXHOJOTHUH,
OKa3bIBAIOIIMX BOCHUTATEIIBHOE BO3JAEHCTBHE HA JIMYHOCTH B COOTBETCTBUM C
BOCIIMTATEIbHBIM HJIEAJIOM, LIEJIBIO U 3a/1a4aMH BOCIIUTAHNUS;



- MHULIMUPOBAHUE U TOAECPIKKA HCCIEA0BATENbCKONU JAESTEIbHOCTU MIKOJBHUKOB B
dbopmMe BKIIOYEHUSI B YPOK PA3THUHBIX HCCIEAOBATEIbCKUX 3aJlaHW W 3a]ad, YTO JaeT
BO3MOXXHOCTh  OOYy4YarONIUMCsI MPUOOPECTH HABBIKA CAMOCTOSITEILHOTO — PEIICHUS
TEOPETUYECKOM TpOoOIeMbl, TeHEepUpoBaHUS U OGOPMIIEHUS COOCTBEHHBIX THIOTE3,
YBOXUTEIBHOTO  OTHOIIGHUS K  YYKUM  HJesiIM, MyOJUYHOrO  BBICTYIUICHHS,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUYKU 3peHUs. METOIbl U MPUEMBIL: peaih3alus
WHJIMBUAYAJIbHBIX U TPYIIIOBBIX UCCIEA0BATEIBCKUX MPOEKTOB.

- YCTaHOBJICHHE YBaXXUTEIBHBIX, JIOBEPUTEIbHBIX, HEPOPMAIbHBIX OTHOILIECHUMN
MEXy YUUTEJIEM U YYCHUKaMU, CO3/IaHie Ha YpOKaX dSMOIIMOHAILHO-KOM(OPTHOM Ccpebl;

- opraHuzanus medcTBa MOTUBUPOBAHHBIX M APYJMPOBAHHBIX YYaIIUXCS HAJ UX
HEYCIEBAIOIIUMH OJTHOKJIACCHUKAMU, JAIOIIETO MKOJbHUKAM COLIMATIbHO 3HAYUMBIN OTBIT
COTPYJHUYECTBA U B3aUMHOMN MOMOITU. MeTo/Abl U IPUEMbI: HACTABHUYECTBO.

Ha usyuenue yueOHoro kypca «Maremaruka» orBojgutcsi 340 yacoB: B 5 kiacce —
170 gacoB (5 yacoB B Hefent0), B 6 kiacce — 170 yacoB (5 4acoB B HEZIEIIO).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

bu6mmoreka [IOK — https://m.edsoo.ru
OopasoBarenbhbli pecype SIKnace.pd — https://www.yaklass.ru

Martepuanst ®I'YIC «Mos mkona» — https://myschool.edu.ru



COJAEPXKXAHUME OBYUYEHUA
S KUIACC

HarypajbHble 4ncia v HYJIb

HarypanpHoe wumcno. Psg Hatypanenbix uwmcen. Ywmcno 0. WzoOpaxenue
HATYpaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOM (YMCIOBOM) MPSIMOM.

[lo3unmonHass cucTeMa CyYUCIeHHs. PuMckas Hymepamuss Kak  IpUMeEp
HEMO3WLMOHHON CUCTEMBbI CUMCIICHHS. [lecaTnyHas cucteMa CUMCIICHHUS.

CpaBHEeHHE HATypadbHBIX YHCEN, CPABHEHUE HATYPAIBHBIX Ynces ¢ HylIéM. CriocoObl
cpaBHEeHUS. OKpyIJIEeHUE HATyPaJIbHBIX YUCET.

CnoxeHrue HaTypaJIbHbIX YHCEII, CBOMCTBO HYJIA IPHU CIIOKEHUU. BblUMTaHHE Kak
NEUCTBUE, OOpaTHOE CIOKEHHIO. YMHOKEHHWE HATypaJbHbIX YHCEJl, CBOMCTBA HYJS WU
€MHMIIBI IPY YMHOKEHHH. JleneHne kak aeicTBre, 00paTHOe YMHOKEHNI0. KOMIIOHEHTHI
NEUCTBUN, CBsI3b MeXIQy HUMHU. I[IpoBepka pesyiabrata apuPMETHUECKOTO JIEHUCTBHSL.
[lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIIOKEHHS U YMHOXKEHUS,
pacnpeenuTenbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3zoBanue OYKB uisi O00O3HAYEHUS! HEU3BECTHOTO KOMIIOHEHTA W 3alUCH
CBOMCTB apu(METHUUECKUX JCHCTBUIA.

Jenurenu M KpaTHbIE YUCIA, PA3JI0KEHUE HAa MHOXUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHp ¢ HaTypaJbHBIM IOKAa3aTeJeM. 3alUCh YUCIA B BUIE CYMMBI pa3psiIHBIX
claraeMbix.

YucnoBoe BbIpakeHUE. BBIYMCIEHUE 3HAYEHHI YHUCIOBBIX BBIPAXKEHUH, TMOPSAIOK
BBITIOJTHEHUA JIeUcTBUUA. MCMob30BaHUE MPHU BBIYUCICHUSAX MEPEMECTUTEIIBHOTO U
COUETATENIbHOTO CBOWCTB (3aKOHOB) CJIOKEHUSI U YMHOXKEHHMsSI, paclpeAesuTeIbHOIo
CBOWCTBA YMHOKEHUSI.

Apodu

[IpencraBnenre o npodu Kak crocoOe 3amucu 4YacTh BelUurHbl. OOBIKHOBEHHBIC
npobu. IlpaBuibHbie W HempaBwiIbHBIE JpoOu. CwmerranHas ApoOb, MPE/ICTaBICHUE
CMEIIaHHOW JIpoOW B BHJI€ HEMPABUIBLHON JPOOHM M BBIJEICHHE IIEJION YacTH 4Yucia U3
HernpaBuiIbHOU poldu. M3o0paxenue apodeil Toukamu Ha 4UCI0BOUM mpsiMoid. OCHOBHOE
cBoiicTBOo npoou. Cokpaiienue apooOeit. IIpuBenenune ApoOUM K HOBOMY 3HAaMEHATEIIO.
CpaBHeHue qpo0eid.

CnoxxeHre W BbIYMTaHUE JpoOed. YMHOXKEHHUE W JelieHue JpoOed, B3auMHO
obOparnble 1pobu. HaxoxaeHrne yacTy 1ejIoro U MeJIoro Mo ero 4acTH.

Hecatnunas 3anuch ApoOei. IlpeacrtaBieHue AecsATUYHONW JOpoOUM B BHJE
OObIKHOBEHHOU. M300paskeHHne NecATUYHBIX Ipo0ed TOYKaMu Ha YHUCIOBOM MPSIMOM.
CpaBHeHHE JECATUUHBIX APOOEH.



Apudmernueckre NEHCTBHUS C ACCATUYHBIMUA ApoOsiMu. OKpyTrieHUE NeCITHYHBIX
TpoOei.

Pemrenue TekCTOBBIX 32124

Pemienne TEKCTOBBIX 3ajady apu(pMETHYECKUM crnocoboM. PelieHue moruyeckux
3amau. Pemenue 3amay mepeOOpoM BCeX BO3MOXKHBIX BapHaHTOB. Mcrmosb3oBaHue mnpu
pelieHny 3a7a4 TabIuIl U CXEeM.

Pewenne 3amau, comepKamux 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, II€HA, KOJIWUYECTBO, CTOMMOCTb. EIWHHWIIBI W3MEPEHUS: MAcCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXIy €IMHHUIIAMU H3MEPEHUS
Ka)KJI0W BEJIMYHHBI.

Pemenue oCHOBHBIX 3a7a4 Ha JpoOHu.

[IpencraBieHne qaHHBIX B BUIE TaOIUII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinaeie nipeactaBienus o purypax Ha IUIOCKOCTU: TOYKa, MpsiMast, OTPE30K, Ty,
yTOJI, JJOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. [Ipsimo#, ocTpbld, Tymou u
Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METPUYECKHME €IWHUIBI JUIMHBL. /J[IMHa JoMaHOM, NEepUMETp
MHOTI'OyTOJIbHUKA. MI3MepeHune 1 MoCcTpOoeHUe yIiioB C TOMOLIBIO TPAHCIIOPTUDPA.

Harnsinuele mpexacraBienuss o  @Qurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaApPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxxenune ¢uryp, B TOM uuciae Ha kietdato Oymare. Iloctpoenue
KoH(pUrypanuii U3 yacted npsiMoid, OKPY>KHOCTH Ha HETMHOBAHHOM M KileT4aTo Oymare.
Hcnonb30BaHrEe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAJIpaTa.

[Inomaas  OpsIMOYrOJbHUKA W MHOTOYTOJIBHUKOB,  COCTaBIEHHBIX W3
NPSIMOYTOJILHUKOB, B TOM 4HCie PUryp, nu3o0pak€HHbIX Ha KieTdyatoi Oymare. EauHuUIIbI
WU3MEPEHUS TUIOIIA/IHN.

Harnsinuele mpencraBieHHs O TPOCTPAHCTBEHHBIX (Urypax: MpsiMOYTOJIbHBIN
napajienenunen, Ky0, MHOrorpaHHuku. M3o0paxeHue MpoCTEHIIUX MHOTOTPAaHHUKOB.
Pa3eépTku kybOa u mapamnenenunena. Coznanue Mojeneil MHOTOTPaHHUKOB (M3 Oymard,
MPOBOJIOKH, TUIACTUIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEM NPAMOYTOIBHOTO Napajuienenumnena, kyoa. Equnuiel usmepenust o0bema.
6 KJIACC

HarypaabHblie yucia

ApudmMernueckue IEMCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YUCIaMH. YHCITIOBbIC
BBIDOKCHUSI, TIOPSIIOK JIEWCTBHIA, WCIONb30BaHWE CKOOOK. Vcmonb3oBanue mpu
BBIUHCIICHUAX MEPEMECTUTEIBHOTO U COYETATEIIBHOTO CBOMCTB CIIOKEHHUS U YMHOXCHHS,
pacnpenenuTeNbHOrO CBOMCTBAa yMHOKEHNA. OKPYTIE€HNE HATYPAJIbHbBIX YHCEIL.

JlenuTenu u KpaTHbIE YUCIIa, HAUOOJNIBIINN OOIIMNA eTUTEIh U HaUMEHbIIIee 001Iee
KpaTHoe. /|enuMOoCTh CyMMBI U ITPOU3BEACHUS. JleleHne ¢ OCTaTKOM.



Jpooun
OObIkHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaieHue apodei. CpaBHEeHHE

U yropsiiounBaHue apooOeil. Pemenue 3a1au Ha HAXO0XKJIEHUE YaCTU OT LIETIOTO M LIETIOT0
no ero vactu. [[poOHoe umciio Kak pe3yapTaT AeneHus. lIpencraBieHue AecITUYHOU
npobu B BUJE OOBIKHOBEHHOM APOOM U BO3MOXKHOCTH MPENCTaBICHUS OOBIKHOBEHHOMU
apobu B BuIe JecATUUHON. JlecaTuyHble 1poOM W MeTpHUYecKas CHCTeMa Mep.
ApudmMernueckue ACHUCTBUS U YNCIOBBIC BRIPAKEHUS C OOBIKHOBEHHBIMU U JIECATUIHBIMH
JTPOOSIMHU.

OtHomienue. [lenenue B JaHHOM OoTHOlIeHUWH. Macmital, nponopims. [Ipumenenue
MIPOTIOPLINI MPU PELICHUH 3a1a4.

[lonstue npoueHTa. BpryucieHwe MpPOUEHTAa OT BEJIMYMHBI W BEJIWYMHBI MO €€
NpOLEHTY. BbIpakeHHEe TMPOLEHTOB MAECATUYHBIMH JpoOsimu. Pemenme 3amau  Ha
MPOIIEHTHI. BblpakeHNE OTHOLIEHUS BEJIMYUH B MPOLIEHTAX.

I[HonoxuTeNbHBIE H OTPHIATEIbHBIE YHCIA

[TomoxurenbHble W OTpUUATENbHBIE 4Yucia. [lemble uywncna. Monaynae 4wucna,
reOMETpUYECKasi HHTEepIIpeTanuss MOAys yucia. M3o0paxeHue vucesl Ha KOOPAHMHATHOM
npsamoil. UucnoBsle npomexyTku. CpaBHeHHE uMcesl. ApudmMeTnueckue ACHCTBUS C
MOJIOKUTENIbHBIMU Y OTPULIATEIIbHBIMU YHCIIAMM.

[IpssMoyroJibHast cucTeMa KOOpAMHAT Ha IockocTh. KoopaumHatel TOYKM Ha
ocKocTH, abcuucca u opauHata. IlocTtpoeHue Touyek W QuUryp Ha KOOPAMHATHON
IIJIOCKOCTH.

BykBeHHbIe BbIPAKEHUS

[Ipumenenue OyKB [JIsi 3alMCH MAaTEMAaTUYECKUX BBIPAKCHUNW M TMPEJIOKEHUH.
CpoiictBa apudMeTHYeCKUX JEeUCTBUM. bBykBeHHbIE BBIpRXEHHS U YHCIIOBBIE
NOJACTAHOBKH. bDYyKBEHHBIE PAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyibl, GopMyabl HEpUMETpa M IUIOHIAAM NPSIMOYTOJbHUKA, KBajpaTa, O0BbEMa
napajijiesienunena u Kyoa.

PemieHne TeKCTOBBIX 33124

Pemenne TEKCTOBBIX 3ajay apu(pMETHYECKUM crnocodboM. PelieHue morunyeckux
3asay. Pemenue 3aga4 nepedOpoM BCEX BO3MOKHBIX BApUAHTOB.

Pewenne 3amad, copepkamnx 3aBHCUMOCTH, CBSI3BIBAIOIIMX BEJIIMYHUHBI: CKOPOCTb,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJMYECTBO, CTOUMOCTb, TPOU3BOJUTENLHOCTD, BpeMs, 00BEM
paboTel. EnvHUIBI W3MEpPEHUs: MacChl, CTOMMOCTH, PACCTOSIHHS, BPEMEHHU, CKOPOCTH.
CBs3b MEXIY €AMHULIAMA U3MEPEHUS KaXK/I0M BEJITUYUHBI.

Pemienne 3amay, CBSA3aHHBIX C OTHOLIEHWEM, MPONOPLMOHAIBHOCTBIO BEJIMYHH,
MPOIICHTAMH; PEIICHUE OCHOBHBIX 3a71a4 Ha JPOOU M MPOIEHTHI.

Ornenka u MpUKHIKa, OKpyTiaeHue pe3ynbrara. CocraBieHrne OyKBEHHBIX BBIPAXKEHUN
II0 YCJIOBHIO 3a/1a4H.



[IpencraBnenne NaHHBIX ¢ TOMOIIBIO TaOUIl U quarpamMm. CToa09aThie TuarpaMmebl:
YTEHUE U MOCTPOCHHE. UTCHNE KPYTOBBIX JUATPAMM.

Harasanas reomerpust

Harnsaubie ipeacraBienus o purypax Ha IJIOCKOCTH: TOUKa, IpsiMasi, OTPE30K, Ty,
yTOJ1, JIOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTbD, KPYT.

B3anMHOe pacmonokeHne NIBYX NPSMBIX Ha IUIOCKOCTH, TMapajlieJbHBIC MPSMbIC,
MEPICHANKYIIAPHBIC psiMble. MI3MepeHne pacCTOSTHUI: MEXTy IBYMS TOYKaMH, OT TOYKU
JI0 TPSIMOM, JIJIMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

N3mepeHue 1 OCTPOCHHUE YIJIOB C TMIOMOIIBI0 TPaHCIIOPTUPA. BUIBI TpeyrobHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIM, TYIOYTOJbHBINA, paBHOOEIPEHHBIN, PAaBHOCTOPOHHUH.
YeTpIpEXYrOabHUK, TPUMEPHl  YETBIPEXYTOJBHUKOB.  [IpAMOYTOIBHUK,  KBaApar:
UCITOJIb30BAaHUE CBOWCTB CTOPOH, YIJIOB, AuaroHaiied. M3o0paxeHue reoMeTpuYecKuX
buryp Ha HETMHOBAHHOW OyMare ¢ HCIOJB30BAHUEM IHMPKYJS, JUHEHKU, YTrOJIbHUKA,
Tpancnoptupa. [loctpoenus Ha kieTyaToit Oymare.

[Tepumerp mHOTOyrompHMKA. [loHsTHE TIOMAnU (GUTYpPHI, €AUHHUIIBI H3MEPCHUS
mwiomaau. [IpubmmwkéHHoe m3MepeHue Iwiomaan (Guryp, B TOM YWCIE HA KBaapaTHOU
cetke. [IpubmmkéHHOE M3MEpEHNE JUTMHBI OKPYKHOCTH, TLTONIAINA KPyTa.

CummeTpusd: IeHTpajabHasi, OceBasi ¥ 3epKajibHasi CHMMETPHUHU.

[TocTpoenne CUMMETPUYHBIX UTYD.

Harmsimapie mpeacTaBieHUs 0 MPOCTPAaHCTBEHHBIX (UTYypax: Hmapaieyenumne, Kyo,
npu3Ma, mMpamMuaa, KOHycC, MWIUHAp, map u chepa. M3o0pakeHne mpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pazBEPTOK MHOTOIPAHHUKOB, IMIIMHAPA U KoHyca. Co3naHue Mojaenei
MPOCTPAHCTBEHHBIX (puryp (n3 Oymaru, mpoBOJIOKH, TJIACTHIIMHA U JPYTHUX MaTEPUATIOB).

[Tonarne o0BEMa, eauHMIBI uU3MepeHus o0béMa. OO0BEM  MNPSIMOYTOIHHOTO
napasuienenurnesaa, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBHIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl yueOHOro Kypca «MareMaTukay
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIUTAHME:

MPOSIBJIEHUEM HMHTEpeca K MPOLIJIOMY M HACTOSIIEMY POCCHUMCKOW MaTEMaTHKH,
LHEHHOCTHBIM OTHOILIEHHEM K JOCTHKEHHUSM POCCHUWCKMX MAaTEMaTUKOB M POCCUHCKOU
MaTeMaTUYECKOW IIKOJbI, K HMCIOJB30BAHUIO ATHUX JOCTHKEHHN B APYrMX HayKax H
NPUKJIAJHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U Pealn3allii ero IMpas,
MPEICTABICHUEM O MaTEeMATHUYECKMX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJIICHUM, TIPOLIEyp TPaKJAHCKOTO oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXXIEHHMIO ATHYECKHX TMPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JIOCTIKCHUM HAayKd, OCO3HAaHUEM BaXKHOCTU MOPAIbHO-ITHYECKUX
MPUHLINIOB B AEATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOI Ha aKTUBHOE YYaCTUE B PEUICHUU MPAKTUYECKUX 3a/1a4 MATEMATHUUECKOMN
HaIPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYECKOro 0Opa3oBaHuUs HAa MPOTHKEHUU
BCE OKM3HM JUIA YCHEIIHOW MNpodecCHOHANbHOW JEATEIbHOCTH M  pPa3BUTHUEM
HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM M TOCTPOCHUEM WHIUBUIYATbHON
TpaeKTOpUM OOpa30BaHUs U >KU3HEHHBIX IJIJAHOB C Y4YETOM JIMYHBIX HMHTEPECOB U
00I1IeCTBEHHBIX TOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIIUTAHME:

CIIOCOOHOCTHIO K AMOIUOHATIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKUX
00BEKTOB, 3ajay, pEIICHUN, PACCYXKJIEHUN, YMEHHIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpHUEHTAIIMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYy4YHBIX MPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOBI U OOIIECTBA, TOHUMAHUEM
MaTEeMaTU4YECKON HAayKH KakK c(hepbl 4eTOBEYECKOM JCSITEIBHOCTH, ITANOB €€ Pa3BUTUS U
3HQYUMOCTU JUISl Pa3BUTUS LMBUJIM3AIMU, OBJIAJACHUEM S3bIKOM MaTEMaTUKU U
MAaTEMATHYECKON KYJIbTYpOU KaK CPEICTBOM MO3HAHUSI MUPA, OBJIAJCHUEM MPOCTEHIIUMU
HaBBIKAMU HCCJIE0BATEIBCKON JIESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (QopMHUpPOBaAHUE KYJbTYPbl 310POBbS M
IMOIMOHAJIBLHOIO 0JIarONnoJIyYns:



TOTOBHOCTBIO NPUMEHATh MATEMATHYECKUE 3HAHWSA B MHTEpPECaX CBOErO 370POBBS,
BEJCHUS 3JI0pOBOro oOpa3a >KM3HMU (310pOBOE NHTaHUE, COANAaHCUPOBAHHBIM PpEXUM
3aHATHI U OTABIXA, pEryJisipHas (pU3MvecKas aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBBIKA
pedexcun, MpU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TAKOI'o e IpaBa JAPYyroro 4yejaoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTalUWel Ha NPUMEHEHHWE MAaTEeMaTUYECKUX 3HAHWM [Jis pelleHHs] 3a1ad B
o0JacTl COXPaHHOCTU OKpY)KAIOIIEeW Cpelbl, MIAaHUPOBAHUS TOCTYNKOB M OIEHKU HUX
BO3MO>KHBIX ITOCJIEICTBUI JIs1 OKPYXKArOIIeH cpeibl, 0CO3HAaHUEM TI100aIbHOIO XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) aganTanusa K N3MEHSIOIMMCS YCJIOBHAM COLUAIBHON M IPUPOJAHOI Cpeibl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO YPOBHS
CBOEH KOMIETEHTHOCTH 4Yepe3 MNPAKTHUYECKYIO EATEeIbHOCTh, B TOM YHCJIE YMEHHE
YUUTBCS Y JAPYTUX JIOEH, NpuoOpeTaTb B COBMECTHOH JEATEIBHOCTH HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HaHWI, B TOM 4ucie (POpMyIHpPOBATH
UJeH, MOHATUA, TUIOTE3bl 00 OOBEKTAX WM SABJICHHUSX, B TOM YHCIIE PAaHEE HEU3BECTHBIX,
0CO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS U
NercTBUs, (POPMYIMPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE A1eiiCTBUS

ba3oBble 10rnyeckue AeicTBu:

e BBUBJISATH M XapakTEPU30BaTh CYIIECTBEHHbIC TMPHU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TMOHATHH, OTHOIICHUH MEXAYy TMOHIATUSIMH, (OPMYJIUPOBATH
OTpeIeSICHUs TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiaccudUKaluu,
OCHOBaHMsI /7151 0000IIEHHS ¥ CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIIbHbBIE
U OTpUIlaTEIbHbIE, CAMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

e BBIBJISATH MAaTEMaTUUYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOPEYHUS B
dakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKICHHSX, MpeasiaraTh KPUTEPUH s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

e JEnaTh BBIBOABI C HWCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

e pa3bupaTh JI0KAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPXKIACHUU (MpsIMble U OT
MNPOTUBHOIO),  MIPOBOJUTH  CAMOCTOSITEJIBHO  HECJIOXKHBIE  JTOKA3aTeJIbCTBA



MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh apryMEHTAalMIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pelleHrs ydeOHOHM 3a7aud (CpaBHUBATh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee NOAXOMAIIMNA C  y4ETOM CaMOCTOSTEIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKHe AeiiCTBUS.

UCIIONb30BAaTh  BOIPOCHI KAaK HCCIENOBATENbCKUI WHCTPYMEHT MO3HAHUS,
(¢opMynupoBaTh  BOIPOCHI,  (PUKCHUpYyIOIIME  MPOTUBOpEUYUE,  MpodIeMy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE, (OpMHpOBaTh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

POBOJUTH MO CAMOCTOSITEIbHO COCTAaBICHHOMY IJIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAaHUE MO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO ~ (pOPMYIUPOBaTh O0O0OIIEHHS U BBIBOABI IO pe3yjibTaTaM
NpOBEAEHHOTO  HAOMIOJEHUS, HCCICNOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBEISIBIIATH ~ HEJOCTATOYHOCTh W HM30BITOYHOCTH,  WH(OpPMAIuu, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa9H;

BBIOMpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (OpMy TMpPEACTABICHHUS WHOOPMAIIMU W WIUTIOCTPUPOBATH pelIaeMble
3aJlayu CXeMaMH, TharpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAITASIMH,

OIICHMBATh HAAEKHOCTH WH(MOPMAITUU TI0 KPUTEPHUSM, TPEIITOKCHHBIM YUHTEIIEM
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIEC YHHBEPCAJIbHbIE Y4eOHbIe T1eHCTBHS:

BOCIIPUHUMATh U (POPMYJIHMPOBATh CYXIEHUS B COOTBETCTBUU C YCJIOBUSIMU H
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
M TMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOAY pELICHUS 3aJayu,
KOMMEHTUPOBATH IOJy4YECHHBIN pE3yJIbTarT;

B XOJe OOCYXJEeHMsS 3aJaBaThb BOIIPOCHI IO CYHIECTBY O0OCYXIaeMOl TeMBl,
npoOiemMbl, pelraeMol 3aJayd, BbICKA3bIBaTh W€, HAlEJICHHbIE Ha TIOUCK
pPELIEHHUs], COMOCTABIATH CBOM CYXKIEHUA C CYXACHUAMH IPYTMX YYaCTHUKOB
nuanora, oOHapyKHMBaTh pa3iMyMe U CXOJCTBO MO3MIMM, B KOPPEKTHOM (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;



e TPEICTaBIATH pPE3yJbTaThl PELICHHUsS 3aJadyd, 3KCIEPUMEHTa, WCCIEeI0BaHUS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (opMaT BBHICTYIUIEHHS C YYETOM 3ajad
NPE3eHTALUN U 0COOCHHOCTEN ayIMTOPHUH;

e TIOHMMATh U KCIOJIBH30BAThH MIPEUMYIIIECTBA KOMAHAHOW U UHIUBUIYyaTbHOU pabOThI
IIPU pElICHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

e TMPUHUMATH I€Jb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOI paboThl, pacmpeneisTh BHUIBI padOT, AOrOBapUBATHCS, OOCYXKAATh
MpolLIecC U Pe3yNIbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIHOJICH;

e YYacTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCYXJIeHHS, OOMEH MHEHHSIMHU,
MO3TOBBIE IITYPMbI U IPYTUE), BBHIIIOJHITH CBOIO YaCTh pabOThl U KOOPIAUHUPOBATH
CBOM JICHCTBUS C APYTMMHU WICHAMU KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJaa
B 0OmUIl MPOAYKT IO KpUTEPHUSM, CPOPMYJIUPOBAHHBIM  YYaCTHHKAMH
B3aMMOJCHCTBHUSL.

Pery/siTuBHBIe YHUBepcaJbHbIe y4eOHbIe eiicTBHUSA

Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBJIATH IJIaH, aJTOPUTM pEIIeHUs 3a7aud (WM €ro 4YacTh),
BBIOMPATh CHOCOO pelieHusi C Y4ETOM HMEIOIIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapHaHThl PEIICHUN C
y4€TOM HOBOI MH(OPMAIIIH.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

e BIAJETh CHOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca W pe3yibTara
pelIeHns MaTeMaTHIeCKON 3a1auH;

e TMPEIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPH pEIICHUU 3ajaudu,
BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

e OIICHMBATh COOTBETCTBHE pe3yJabTaTa MACSITEIbHOCTH TIOCTABICHHON WEMH W
YCIIOBUSIM, OOBSICHSTh IPUUUHBI JOCTUKEHUS WM HEJOCTUKEHUS LIE€TIH, HAXOIUTh
OIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

K koHily oOyueHust B 5 kJjiacce oOydarOUUiCs MOTYYUT CIEAYIOIIUE MPEIMETHBIC
pe3yJIbTaThI:

YucJa 1 BbIYUCIEHUS

[lorumaTe W TPaBUIBLHO YHOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YUCcIaMH, OOBIKHOBEHHBIMH M JICCATUYHBIMU JPOOSMHU.

CpaBHUBaTh W YNOPSIOYMBATH HATypaJlbHbIE 4YHCJIa, CPAaBHUBATh B IMPOCTEUIINX
CiIydasiX OOBIKHOBEHHBIE IPOOH, IECSITUYHBIEC TPOOH.



CoOTHOCUTH TOYKY HAa KOOPJIMHATHOW (YMUCIIOBOM) MPSMOU C COOTBETCTBYIOIIUM €M
YUCIOM W M300pakaTh HATypajbHBIE YHCIA TOYKAMH HA KOOPAMHATHOW (YHCIIOBOW)
IPSAMOM.

Boimonusate  apudmMernueckue  JEHCTBUS € HATypaldbHBIMM  YHUCJIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMU B MPOCTEUIINX CITydasIX.

BBINOMHATH NPOBEPKY, MPUKUIKY PE3YIbTAaTa BIUUCICHUM.

OKpyrasTh HaTypaJbHbIE YHCTA.

Penienye TeKCTOBBIX 327124

Pemate TekcToBBbIe 3a7aud  apUPMETHYECKUM CIOCOOOM M C  IOMOIIbIO
OpPraHU30BAHHOI'O KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3agaun, cojepikamive 3aBHCHUMOCTH, CBS3BIBAIOIINE BEJIUYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKuEe 3aliCH, CXEMbl, TaOJUIIbI, O0O03HAUCHUS TPU PEUICHUU
3ajad.

[Tonp30BaThC OCHOBHBIMU €AMHUIIAMH HW3MEPEHUS: 1I€HbI, MAacChl, PacCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATH OJTHUA €IUHUIIBI BEJIMYUHBI YEpe3 IPYTHE.

W3BnekaTp, aHAIM3UPOBATH, OLICHUBATh HHPOPMALIMIO, TPEACTABICHHYIO B Ta0JIUIIE,
Ha CTOJIOYATOW JMarpamMme, MHTEPIPETUPOBATh MPE/ICTABIICHHBIE JaHHbIC, UCIIOIb30BaATh
JIAHHBIE [IPU PEIICHUU 3a/1a4.

Harasinnas reomerpusi

[Tonp30BaThCA TEOMETPUYECKUMH MOHSITUSMU: TOYKA, TpsiMasi, OTPE30K, JIy4, YIroJl,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBOAUTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIINX (POPMY M3YUEHHBIX
reOMETPUYECKUX QUryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YyIJIaMU: BEpIIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJ, BEpUIMHA, CTOPOHA, JHUAaroHallb, C OKPY>KHOCTBIO: paauyc,
IUaMeTp, LEHTP.

N300pakath u3ydeHHbIE T€OMETpUYECKrUEe (PUTYpPhl HA HETMHOBAHHOM W KJIETYATON
OymMmare ¢ MOMOIIBIO ITUPKYJIS U JTUHEHKH.

HaxoauTe IJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIBIO JIMHEUKH,
CTPOUTbH OTPE3KHU 3aIaHHOM JJIMHBI; CTPOUTH OKPY>KHOCTB 33JIaHHOTO painyca.

Hcnonb30BaTh CBOWCTBA CTOPOH W YIJIOB NPSIMOYTOJbHMKA, KBaapara ISl X
MOCTPOCHUSI, BEIYMCIICHUS ILIOMIAAN U IEPUMETPA.

Beruucnare, mnepumeTp MW IUIOMIA[Ab  KBajpaTa, MNpsSMOYTOJbHUKA, (UTryD,
COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B TOM 4HuCje (UTYp, N300paKEHHBIX Ha KJIETYaTOU
Oymare.

[Tonp30BaThC OCHOBHBIMHU METPUYECKUMH €IWHHUIIAMUA HM3MEPEHHS  JIJIUHBI,
IJIOIIA/IA; BBIPAYKATH OJTHA €IMHUIIBI BEJIMUMHBI YEPE3 JIPYTHE.



Pacno3naBath mnapasuienenunen, KyO, HCIOJIB30BaThb TEPMHHOJIOTHIO: BEpIIMHA,
peOpo, TpaHb, U3MEPEHNUS, HAXOAUTh U3MEPEHU MapavieNenumesa, Kyoa.

Beruncnsate 00bEM  KyOa, mapajuielenunena IO  3aJaHHBIM — M3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpEHUs 00bEMA.

Pemlatb HecnokHbIE 3aJa4d  HA HW3MEPEHUE TEOMETPUYECKUX BEIMYUH B
IIPAKTUYECKUX CUTyaALUsX.

K xoniy oOydenus B 6 kjiacce oOydaromuiics MOJYYUT CIEIYIOIINE MPEeIMETHBIC
pe3yJbTaThI:

Yuciaa v BIYMCICHUA

3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUJIAMH YUCEN U CIIOCOOaMu
WX 3aITUCH, TIEPEXOIUTH (€CITH 3TO BO3ZMOXKHO) OT OJHOM (POPMBI 3aITUCH YHCIIA K IPYTOM.

CpaBHUBaTh U yNOPSAAOYMBATH LIETbIE YMCIIA, OOBIKHOBEHHBIE U JECATUYHBIE APOOH,
CpPaBHMBATB YUCJIA OJHOIO U PA3HBIX 3HAKOB.

BbInonHsATh, coueTast yCcTHbIE U MUCbMEHHbIE TPUEMBI, apuMeTHYecKue IeHCTBUS C
HAaTypaJbHbIMU M LEJIbIMU YHUCIAMHU, OOBIKHOBEHHBIMHM M JECATUYHBIMH JPOOSMH,
ITOJIOKATEJIBHBIMU Y OTPULIATEIIBHBIMU YHCIIAMM.

BeluucinATh 3HAYEHUS YUCIOBBIX BBIPAKECHUM, BBINOJIHATH NPUKHUIKY U OLEHKY
pe3yJsibTaTa BHIYMCIEHUH, BBITOJIHATh MPE0Opa30BaHUs YMCIOBBIX BBIPAKEHUI Ha OCHOBE
CBOMCTB apu(METUUECKUX JICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPAWHATHOM IPSMOW C COOTBETCTBYIOLIMM €W YHCIIOM U
M300pakaTh YUCIa TOYKAMU HAa KOOPJIAMHATHON NPSIMON, HAXOIUTh MOAYJIb YHCIIA.

COOTHOCHTh TOYKM B NPAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAWHATAMH 3TOMN
TOYKH.

OKpyIJIATh Leble YUcia U JECATUUHbIE IPOOH, HAXOIUTh MPUOINKEHUS YUCEIL.

YucsoBbie 1 0yKBEHHbIE BHIPAKCHUSA

[lonumaTe ©U ynoTpeOdsATh TEPMUHBI, CBSI3AHHBIE C 3AIMCHIO CTENEHU YHCIIA,
HaxXoJWTh KBaJpaT M KyO 4YHCHA, BBIUMCIATH 3HAUEHUS YHCIOBBIX BBIPAKEHUH,
COZAEPKALIMX CTEIICHHU.

[lonp30BaThCAd MpPU3HAKAMHM JIEJIMMOCTH, PACKJIAJbIBATh HATYpaJbHbIE YKCIIA Ha
IIPOCTBIE MHOKHUTEIH.

[Tonb3oBaThCA MacIITaAOOM, COCTABISATh MPOMOPLIMHA U OTHOLLEHUS.

Hcnonp3oBath OyKBbI AJii OOO3HAUEHHUS 4YHCENl MPH 3alMCH MaTeMaTHYEeCKHX
BBIPQXEHHM, COCTaBIATH OYKBEHHbIC BBIpAXKEHHS WU (DOPMYIbI, HAXOAWUTH 3HAYCHMS
OYKBEHHBIX BBIPQXKEHUM, OCYILIECTBIISIE HEOOXOAUMBIE MMOACTAHOBKU U TPEOOpa30BaHUs.

Haxoaute Hen3BECTHBIM KOMIIOHEHT PaBEHCTBA.

PemeHne TekCcTOBBIX 33124

Pemmats MHOTOIIaroBbIE TEKCTOBBIE 3a7]a4l apUPMETUYECKUM CIIOCOOOM.

Pemwlare 3amaum, CBsi3aHHBIE C OTHOLIEHWMEM, IPONOPLHUOHAIBHOCTBI) BEJIMYHH,
MPOLIEHTAMHU, PEIIATh TPU OCHOBHBIE 33]1a4 Ha IPOOU U MPOLICHTHI.



Pemwars 3amaum, copeprkamne 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIWYUHBI: CKOPOCTB,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJUYECTBO, CTOUMOCTb, TPOU3BOJUTEILHOCTD, BpEMS, 00BEM
pa®oThl, HCTONB3Ys apu(METUYECKUEe JCHCTBHS, OLICHKY, NPUKUIKY, MOJIb30BATHCS
€AVHUIIAMHU U3MEPEHUS COOTBETCTBYIOIIMX BEJINYMH.

CocTaByATh OYKBEHHbBIE BBIPAXKEHHUSI 110 YCIOBUIO 3a4a4H.

W3Bnekats uHboOpMaInio, MPeJCTaBICHHYIO B Ta0nuIax, Ha JTMHEHHON, cTOI0YaTON
WM KPYTOBOW MarpaMMax, MHTEPIPETUPOBATH MPEACTABICHHBIE JaHHbBIC, UCIIOIb30BATh
JAHHBIE IIPU PEIICHUH 3a/1a4.

[IpencraBnare WHPOpMAIMIO C TOMOIIBIO TaONWIl, JUHEHMHOM U cTOJIOYaTON
JUarpaMM.

Harnsanas reomerpusi

[TpuBOIUTH IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOUINX (POPMY M3yUECHHBIX
rE€OMETPUYECKUX IUJIOCKMX M IPOCTPAHCTBEHHBIX (UTYp, TMpPUMEPbl pPaBHBIX W
CUMMETPUYHBIX QUTYP.

N300pakaTb ¢ MOMOLIBIO LUPKYJIS, JUHEHKH, TPAHCIOPTHPA HAa HEJIMHOBAHHON U
KJIeTYaTol Oymare H3y4YeHHbIE IUIOCKHE TIe€OMETpUYecKhe (Gurypbsl M KOH(UTypaluu,
CUMMETPUYHbBIE (DUTYPBI.

[Tonp30BaThCs TEOMETPUUYECKUMH TOHATUSMU: PABEHCTBO (UTYp, CHUMMETpHS,
UCIIOb30BaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C CHUMMETPUEH: OChb CHUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoauTe BETWYUHBI YIIIOB U3MEPEHHUEM C ITOMOILIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBI, IIOJIb30BAaThCA NPHU PEIICHWH 3aJa4 I'paJyCHOW MEpOW YIJIOB,
pacno3HaBaTh HA YEPTEKAX OCTPBIA, IPSIMOU, pa3BEPHYTHIM U TYNIOH YIJIBL.

BbIYuCIATh JIMHY JIOMaHOM, IEPUMETP MHOTOYTOJIBHHKA, TI0JIb30BATHCS €AUHULIAMU
V3MEPEHUS JUIMHBI, BBIPAKATH OJJHA €IUHUIIBI U3MEPEHHUS UIMHBI YePE3 APYTHe.

Haxoguth, ucnonb3ys 4YepTEXKHBIE HHCTPYMEHTBI, PACCTOSHHUS: MEXIY ABYyMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOU CETKE.

Boruncnsate miomane Guryp, coctaBie€HHBIX U3 MPSMOYTOJBHUKOB, MCIOJIb30BaTh
pazOueHne Ha NPSAMOYTOJIbHUKH, Ha paBHbIE (PUTYpBI, AJOCTPAUBAHUE JI0 IPSIMOYTOJIbHUKA,
MOJIb30BAThCS OCHOBHBIMU €IMHULIAMHM M3MEPEHHUs IUIONIAJH, BBIPAXKAaTh OAHU €IUHULIBI
M3MEPEHUS IUTOLIAAN YepPEe3 APYTHE.

PacrosHaBaTh Ha MOZENAX U H300paKEHUSX NUPAMUIY, KOHYC, IMIJIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakarh Ha KJIeT4yaTOM Oymare nMpsMOYroJIbHBIN MapajuieIenune.

Boruucnsate 00bEM  NpAMOYTOJABHOTO —MapajuieNienuiena, Ky0a, MoJIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUsI 00bEMA;

PemaTe HecnoXHBIE 3a4aud Ha HAXOXKIEHUE TE€OMETPUYECKUX BEJIWYMH B
PAKTUYECKUX CUTYaLHSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 Harypanbnblie uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JIunuu Ha 12 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkikHOBeHHbIC POOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJbHUKU 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosToperne 1 0bobmenne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 4
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/mm P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 Hatypaibheie smera 30 1 https://m.edso00.ru/7f414736
9 Harnsannas reomerpus. [Ipsimbie Ha 7 bubnmnoreka [HOK
IJIOCKOCTH https://m.edso0.ru/7f414736
bubmuorexa [JOK
3 Jlpodu 32 . . https://m.edso0.ru/7f414736
bubmuorexa [JOK
4 Harnsanas reomerpusi. CummeTpust 6 1 https://m.edsoo.ru/7f414736
bu6mmoteka [IOK
> Betpaxenia ¢ bykzami 6 https://m.edso0.ru/7f414736
Harnsanas reomerpusi. @urypsi Ha bubnmnoreka [JOK
6 14 1 1
MJIOCKOCTH https://m.edso0.ru/7f414736
bubnuoreka [IOK
7 [TonmoxuTenbHbIE U OTPULIATEIBHBIEC YHCIIA 40 1 https:/m.edsoo.ru/7f414736
but6mmoreka [IOK
8 lpezcranieHe faHREX 6 1 https://m.edsoo.ru/7f414736
9 Harnsinaast reometpusi. durypsl B 9 1 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenue, 06001ICHNE, 20 1 bu6nuoreka [IOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 5 5
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