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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no yae6HOMY npenmeTy «MaTteMaTikay Ha ypOBHE OCHOBHOTO
obmiero o6pazoBanus pazpaboTaHa Ha OCHOBE:
- @enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTENFHOIO CTaHAApPTa OCHOBHOTO OOIIEro
00pa3oBaHus, yTBEPKIACHHOTO TpukazoM Munnpocsemenus Poccun ot 31.05.2021 Ne 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
- @enepanbHON 00pa30BaTEIBHOM TPOTPAMMBI OCHOBHOT'O OOIEro oOpa3oBaHUS,
YTBEPKAEHHOM npukazoM Munucrepcrsa npocsenienuss PO ot 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OCcHOBHOW 00pa30BaTEIBHON MPOrpaMMbl OCHOBHOTO 00mero oopazosaaus MBOY «11O
NelOw;
- Paboueii mporpammel Bociutanust MBOY «11O NelOy;
- [lonoxenus o pabouux nporpammax.

OBUHIASA XAPAKTEPUCTHUKA YUYEBHOT O TIPEJIMETA «MaTtemaTuka»

Paboyas nmporpamma mo Marematuke Jijisi 00yJaronuxcst 5-6 KjIaccoB pazpadboTaHa Ha
ocHoBe DenepanTbHOro TOCYIapCTBEHHOTO 00pa30BaTEIHbHOTO CTAHIapPTa OCHOBHOTO OOIIETOo
oOpa3oBaHusi C Y4YETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEIbSIBISIEMbIX K
MaTeMaTHYeCKOMY OOpa30BaHHUIO, W TPATUIUN POCCHMCKOTO 00pa3oBaHUs, KOTOPHIC
o0ecrieunBarOT OBJIAICHUC KIIIOYEBBIMU KOMIICTCHUOUAMHU, COCTABJIAIOIIMMHU OCHOBY JJIs
HEMPEPBIBHOTO O0pA30BaHUS W CAMOPA3BHUTHS, a TaKKe IEIOCTHOCTh OOMICKYIBTYPHOTO,
JUYHOCTHOTO W IMMO3HABATEIFHOTO Pa3BUTHs oOydaronuxcs. B pabodeit mporpamme y4TeHBI
unaen u noJjioxeHuss KoHmenmuu pa3BUTHs MaTeMaTH4YecKoro oOpasoBanusi B Poccuiickoit
Oenepanun. B smoxy mudpoBoi TpaHchopManuu Beex cep YeIOBEUECKOU JEATEIHHOCTH
HEBO3MOJKHO CTaTh 0Opa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOM MaTeMaTHYECKOM
MOATOTOBKHU. YK€ B IIKOJIE MaTeMaTHKa CIY)KUT OTOPHBIM MPEIMETOM [UIsl U3y4YEeHUS
CMEXHBIX JUCHUUIUIMH, a TIOCJ€ WIKOJBI pealbHOW HEOOXOIUMOCTbIO CTaHOBUTCS
HeTpepbIBHOE OOpa3oBaHME, YTO TpeOyeT TMOJIHOIEHHOW 0a30BOi 00Ie00pa3oBaTebHON
MOATOTOBKH, B TOM YHCJE U MaTeMaTH4YeCKOi. DTO OOYCIOBIEHO TeM, YTO B HAlllKd THU
pacTér uncio npodeccuid, CBI3aHHBIX C HEMOCPEICTBEHHBIM PUMEHEHHEM MaTEeMAaTUKU: U B
chepe SKOHOMHKH, U B OM3HECEe, U B TEXHOJOTMYECKUX OOJIACTAX, U JaKe B TYMaHUTAPHBIX
chepax. Takum oOpa3oM, Kpyr UIKOJBHUKOB, JJIsi KOTOPHIX MaTeMaTHKa MOKET CTaTb
3HAYUMBIM NPEAMETOM, PACIIUPSIETCS.

[IpakTnyeckass MOJE3HOCTh MaTEMaTHKU OOYCJIOBJIIEHA TeM, 4TO €€ MpeAMETOM
SABIAIOTCS (yHIAMEHTAJbHbIE CTPYKTYpPhl HAIIETO0 MHpA: MPOCTPAHCTBEHHbIE (POPMBI H
KOJIMYECTBEHHBIE OTHOILIEHUSI OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE,
JI0 TIOCTaTOYHO CIJIOKHBIX, HEOOXOJUMBIX JJIsl Pa3BUTHS HAYYHBIX U MPUKIaAHBIX uaei. be3
KOHKPETHBIX MaTeMaTHUECKUX 3HAHUUN 3aTPYAHEHO MOHMMAaHHE MPUHIUIIOB YCTPOICTBA U
WCIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIPHUITHE U HWHTEpIpEeTalus pasHOOOpazHOU
COLIMANIBHOM,  SKOHOMMYECKOH,  monuThyecko  uHPopmarmu,  Majod(pdeKTuBHA
MOBCEIHEBHAST TMpaKTUYeCKass JesITeNbHOCTh. KaxJaoMy 4YelnoBeKy B CBOEH KHU3HU
MPUXOAUTCS BBITIONHATH PAacYETBl M COCTABISITH AaNTOPUTMBI, HAXOAUTh U TPUMEHATH
(dbopMyIbl, BIaAeTh MPAKTHUYECKUMU MTPUEMaMU TE€OMETPUIECKIX U3MEPEHHUI U TOCTPOSHHIA,
YuTaTh MHGOPMAIUIO, MPEICTaBICHHYIO B BHUJE TaONMUIl, JUarpaMm U TIpaduKoB, KUTH B
YCIOBUSX HEOMPEIEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4aiHbIX COOBITHIA.

OpHOBpeMEeHHO ¢ pacimiupeHreM cdep TpUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obmectBe Bc€ Ooiee BaKHBIM  CTAaHOBUTCS MaT€MaTUYECKUH CTHIb  MBIIIICHHUS,
MPOSIBIIAIONIMNACA B OMpENeNEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce u3ydeHUS
MaTeMaTHK{ B apceHal MPUEMOB U METOJIOB MBIIUICHHS YeJOBEKa €CTECTBEHHBIM 00pazoM
BKJIFOUAIOTCS MHAYKIUS M JEAYKIUs, OO0OOIIeHHe W KOHKpETH3allus, aHalh3 U CHHTE3,
KnaccupuKanus W cUCTeMaTh3alus, aOcTparupoBaHue U aHanorus.  OOBEKTHI



MaTeMaTHYECKUX YMO3aKJIIOUEHHH, MpaBuila UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHHU3M
JOTUYECKUX  TOCTPOCHHMH, CIOCOOCTBYIOT  BBIpaOOTKE  yMeHHS  (OpPMyIUpOBaTh,
00OCHOBBIBAaTh M JIOKa3bIBATh CY)KJICHHS, TEM CAMbIM Pa3BUBAIOT JIOTUYECKOE MBIIILJICHHE.
Benymas posib NpUHAIISKUT MaTeMaTuke M B (HOPMUPOBAHMM  aJTOPUTMHUYECKOU
KOMITIOHEHTHI MBIIUIEHUS U BOCIIUTAHUU YMEHHUI JEHCTBOBATh IO 33JaHHBIM aJITOPUTMaM,
COBEPLICHCTBOBATh M3BECTHbIE U KOHCTPYMpPOBaTh HOBbIE. B mpouecce pemienus 3amady —
OCHOBOIl y4eOHOH JeATEIbHOCTU Ha ypOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaKXK€ TBOpUYECKast
Y IPUKIJIaHAs] CTOPOHBI MBIILIJICHUSL.

OOyueHue MmaTemMaTHKe JHAaET BO3MOXHOCTh pPa3BUBaTh Yy OOYYaIOIIMXCS TOYHYIO,
palMoHANBHYIO W HWH(GOPMATUBHYIO peYb, YMEHHE OTOHUpaTh HamboJiee MOIXOIAIINE
S3BIKOBBIC, CHMBOJIMYECKHE, Tpadudeckue CpeacTBa JUIS BBIPAKEHHS CYXKICHUH U
HarJIJHOTO UX MPECTaBICHUS.

HeoOxouMbIM KOMIIOHEHTOM 0OMIEeH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHHUH
sBIseTCs oO0IIee 3HAKOMCTBO C METOJAMM IO3HAHMS JIEHCTBUTENLHOCTH, MPEACTABIEHUE O
npeIMeTe M METOJaX MAaTeMaTUKHU, UX OTIMYMM OT METOJOB JAPYTrUX €CTECTBEHHBIX H
I'yMaHUTapHBIX HayK, 00 0OCOOEHHOCTSX MPUMEHEHUSI MaTeMAaTUKH Ui PELIEHUs] HayYHbIX U
MPUKIAIHBIX 3a1a4. TakuM oOpa3oM, MareMaTudeckoe oOpa3oBaHHE BHOCHUT CBOW BKJaja B
dhopmupoBaHue 00IICH KyIbTYphl YEIOBEKA.

N3ydyeHne mMaTeMaTHKU TaKKe CIOCOOCTBYET ICTETUYECKOMY BOCIHMTAHUIO YENIOBEKA,
MOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEeMAaTUYECKUX PACCYKJIEHUH, BOCIPUSITHIO
reoMeTpUUECKUX GOpM, YCBOCHHIO HJIEU CUMMETPUH.

HEJIN U 3AJJAYHU U3YUEHUSA YYUEBHOT'O IPEJIMETA «MATEMATHUKA»

[IpuopureTHBIMU 1IETAMU OOYICHHS MaTEMaTHUKE B 5—6 Ki1accax sBIISIOTCS:

e TMpojoKeHHe (OPMUPOBAHUS OCHOBHBIX MATEeMAaTUYECKUX TMOHATUN (YHCIIO,
BEJIMUMHA, TeoMeTpuueckas ¢urypa), 00eCIeunBaroONuX MPEEeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa3oBaHMsI 00y4aromuXcs;

® pa3BUTHE MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
M03HABATEIbHON aKTUBHOCTH, HCCIEA0BATEIbCKUX YMEHUM, HHTEpEca K U3YUYCHUIO
MaTeMaTHKU;

e [oJBeACHHE OOy4alONIMXCSd Ha JOCTYIHOM [UIsi HHUX YPOBHE K OCO3HaHHIO
B3aMMOCBSI3U MaTEeMAaTUKH U OKPY>KAIOILIETr0 MUPA;

e (QopmupoBanue GyHKIHOHAIBHOW MaTEeMAaTUYECKOM TI'PaMOTHOCTH: yMEHUS
pacrno3HaBaTh MaTeMaTH4YeCKHe OOBEKTbl B PEATbHBIX >KU3HEHHBIX CUTYalLUAX,
MPUMEHSITh OCBOCHHBIC YMEHHsI JJISl PElICHUs MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4,
WHTEPIPETUPOBATh MOJTYYCHHBIE PE3YNIbTaThl U OICHMBATh WX Ha COOTBETCTBUE
MIPAKTUYECKON CUTYaI|H.

OcHOBHBIE JIMHUU COJIEp)KaHUS Kypca MaTeMaTuku B 5—6 Kiaccax — apupmMerndeckas

U reoMeTpuyeckas, KOTOpbIE pa3BUBAIOTCS MapajUIeNbHO, KaXJasi B COOTBETCTBUHU C
cOOCTBEHHOU JIOTHKO, OJHAKO, HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM KOHTAaKTe U
B3auMoJieiicTBUM. Takke B Kypce MaTEeMaTHKU TMPOUCXOJIUT 3HAKOMCTBO C JIIEMEHTaMHU
anreOpsl U OMHUCATEIbHONM CTATHCTUKH.

N3ydenne apudmeTnueckoro MaTeprana HaYMHAETCA CO CUCTEMAaTH3aIlluu U Pa3BUTHUS
3HAHMI O HATypaJbHBIX YHCIIAX, MOJy4EHHBIX Ha YPOBHE HA4YaJIbHOTO 0OIIero oopazoBaHusl.
[Ipy 5TOM COBEpIICHCTBOBAaHHE BBIYMCIUTENHFHON TEXHUKH U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COUYETACTCS C PAa3BUTHUEM BBIUYUCIUTEIHHON KYIBTYPHI, B YACTHOCTH C
oOyueHueM TMpocTeHIUM TpuéMaM TPUKUIAKA U OICHKH pPE3ylIbTaTOB BBIYMCICHUH.



W3ydyeHne HaTypasbHBIX YHMCENl MPOJOJDKaeTca B 6 Kilacce 3HAKOMCTBOM C HayaJbHBIMU
MMOHATUAMHU TCOPHUU NCITITUMOCTH.

Havano u3yueHusi 0OBIKHOBEHHBIX U JECATHYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
HepBBIﬁ 3Tall B OCBOCHHU I[pO6€I>'I, Koraa mMporucxoauT 3HAKOMCTBO C OCHOBHBIMU HICAMU,
NOHATUSAMHM TeMbl. Ilpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOel B MOJIHOM OOBEME
MPEIIECTBYET U3YUCHHIO JIECATHYHBIX JAPoOEH, 4TO 1eJIeCO00pa3sHO ¢ TOUKU 3PCHHUS JIOTHKU
HM3JI0KEHUS YHUCIIOBOM JIMHUHW, KOrJa IpaBuJia I[€I>'ICTBI/II>'I C ACCATUYHBIMU ZIpO6$IMI/I MOXHO
O6OCHOBaTI) YK€ HU3BCCTHBIMU AJITOPUTMAaMH BBITIOJIHCHUSA HeﬁCTBHﬁ ¢ OOBIKHOBEHHBLIMU
I[pO6$IMI/I. 3HAKOMCTBO C JACCATUYHBIMU I[pO6$IMI/I paciIupruT BO3MOKHOCTH AJId NOHUMAHUS
00yJaromUMUCs MPUKIATHOTO TPUMEHEHUS HOBOW 3aIMCH NP U3YYEHHUH JPYTUX MPEIMETOB
U IIpU NMPAKTUYECKOM HcIoJib30BaHuu. K 6 kitaccy oTHECEH BTOpOM ATal B U3y4eHHH JIpoOeil,
I7Ie MPOUCXOJIUT COBEPIICHCTBOBAHUE HABBIKOB CpaBHEHUS M IpeoOpa3oBaHus apoOeH,
OCBOCHHME HOBBIX BBIYUCIIMTCIBHBIX AJITOPUTMOB, OTTAYMBAHUC TCXHUKU BBIHHCHGHHﬁ, B TOM
yuciie 3HauYeHWH BI)Ipa}I(eHHfl, COACpIKAIINX U O6BIKHOBCHHBI€, n JCCATUYHBIC I[pO6I/I,
YCTaHOBJICHUE CBSI3€M MEXAY HHUMH, PACCMOTPEHHUE MPHUEMOB pEIIeHHs 3a/1a4 Ha apodu. B
Hayajie 6 Kjlacca MpOMCXOAUT 3HAKOMCTBO C MOHSTHEM IPOLIEHTA.

Oco0EeHHOCTBIO HU3YUYCHUSA MOJIOKHUTECIBHBIX U OTPUIATCIBbHBIX YUCEIT ABJISACTCA TO, YTO
OHM TaKXe€ MOTYT pacCMaTpUBAaThCS B HECKOJBKO ATamoB. B 6 kiacce B Hauane M3ydyeHUs
teMbl «llonokuTeNnbHbIE U OTpUILIATEIbHBIE YKCIa» BbIAeNgeTcs noarema «llensie yncnay, B
paMKax KOTOpOfI 3HAaKOMCTBO C OTpUIATCIIbHBIMU qucJIaMu u )IGf/iCTBI/IfIMI/I C
MOJIOKUTCIBbHBIMU W OTPHULATCIBHBIMH YHCJIaMU IIPOUCXOAHUT Ha OCHOBE COACPIKATCIIBHOI'O
MOAX0/1a. JTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMUTH OOYYAIOMINXCS MPAKTUUYECKH
CO BCEMH OCHOBHBIMHM TNOHSATUSMU TE€MbI, B TOM YHCIE W C MpaBWIaAMH 3HAKOB IpHU
BBITIOJIHEHUH apudmeTnyeckux aedcTBuid. M3ydueHue palMOHANBHBIX YHUCENI HAa 3TOM HeE
3aKOHYMTCS, a OyJIeT MPOJA0HKEHO B Kypce aireOpsbl 7 Kiacca.

[Ipu oOyueHMH pEIICHHIO TEKCTOBBIX 3amad B S5—6 Kiaccax HCIOJIb3YIOTCS
apudmernyeckue npuémbl perienus. llpu oTpabOTKe BBIUMCIUTENBHBIX HABBIKOB B 5—6
KJlaccax pacCMaTpHUBAIOTCS TEKCTOBBIE 33/1a4Ml CIEAYIOIIMX BUIOB: 33a/1a4M Ha JIBIKEHUE, Ha
YacTH, HAa TOKYIKH, Ha paboTy M MPOU3BOJIUTENHLHOCTb, Ha MPOIEHTHI, HA OTHOIICHUS U
nporopuuu. OOyyaromyiecs 3HAKOMSTCS C MOpuEMaMH peUIeHUs 3anad  nepedopom
BO3MOXHBIX BapHaHTOB, ydarcs paboTaTh ¢ HHpOpMaIMel, NnpeacTaBIeHHOW B Qopme
TabJIUL WK JUarpamm.

B mporpamme yuyebHoro kypca «MaTemaTtukay mTpeIycMOTpeHO (HOpMUPOBAaHUE
MPOMEACBTUUECKUX anreOpanuecKux MnpeacTaBieHnid. bykBa kak CHMBOJI HEKOTOPOTO 4Hcia
B 3aBHUCHUMOCTHM OT MAaT€MaTHYECKOTO KOHTEKCTa BBOJUTCS TOCTENEHHO. bykBeHHas
CUMBOJIMKA HIUPOKO HCIIOJNB3YETCS TPEXAE BCEro JUIs 3amucu OOIMMX YTBEPKICHUH H
npemioKeHuii, ¢GopMya, B YaCTHOCTH JUIsI BBIYMCICHUS T'€OMETPUUECKUX BEIWYUH, B
KaueCTBE «3aMECTUTEIS YHCTa.

B mporpamme ydebHOTO Kypca «MaTemaTHKa» MpeICTaBiIeHa HArjsaHas T€OMETpHUs,
HampaBJICHHasT Ha pa3BUTHE OOPA3HOTO MBIILICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
M300pa3UTEeNbHBIX yMEHUWH. DTO BaXHBIM dSTalml B HW3YUYEHUH TEOMETPHH, KOTOPBI
OCYIIECTBIISICTCS HA HArJISTHO-NIPAKTUYECKOM YPOBHE, OMMpAeTCs Ha HariisiIHO-00pa3Hoe
MBIIILIEHHE oOydaronuxcs. bosbias poib OTBOIUTCS MPAKTUYECKON AESITETbHOCTH, OMBITY,
SKCIEPUMEHTY, MoJenupoBaHuto. OOyuaromyecs 3HAKOMATCS C TE€OMETPUYECKUMHU
¢durypamu Ha MIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTYpAIUSIMH, YIaTCs
n300paxaTh WX Ha HEIMHOBAHHOW W KJIETUaTOW Oymare, pacCMaTpUBAIOT WX MPOCTEUIITHE
cBoiictBa. B mpomecce wW3yueHHs HArJIAAHOM TEOMETPUM  3HAHMS, TOJTy4YeHHbIE



oOyJaromuMucs Ha ypPOBHE HAYalbHOTO 0O0mero oOpa3oBaHUs, CHCTEMATU3HPYIOTCS U
PaCLIUPSIFOTCS.

CornacHo y4eOHOMY IUTaHYy B 5—6 Kiaccax HM3y4aeTcsi MHTETPHUPOBAHHBIA MpeAMET
«MareMaTukay, KOTOPbIi BKIIIOYaeT apu(pMETHYECKH MaTeprall U HarJsAHYI0 T€OMETPHUIO,
a TaKKe IMPOINEIEBTUUYECKHE CBEIEHUS U3 aireOpbl, AJIEMEHThl JIOTUKM U Haudaia
OIMCATEIBHONW CTAaTUCTUKH.

BOCIUTATEJBbHBIN IMMOTEHIIUAJI YYEBHOI'O ITPEJIMETA
«MATEMATUKA»
Temarnueckoe IUTAHUPOBAHME COCTaBIEHO C yu€roM paboyeil MmporpaMmbl

BoctuTaHus. llpm wW3ydeHHMMm MareMaTHKH B 5-6 KiaccaX BOCIHTHIBAETCS IEHHOCTHOE
OTHOIIIEHHE K MPEKPaCHOMY, (OPMHPOBAHUE TPEICTABICHUN 00 ICTETHYECKUX HIeajax U
IIEHHOCTAX. BocnuTaTenbHBIN MOTEHIIHAT JAHHOTO Y4eOHOTO MpeaMeTa 00ecIeuynBaeT:

BKITIOYEHHE B YPOK UTPOBBIX MPOLEIYP, KOTOPHIE TIOMOTAIOT MOJIEPKaTh MOTHBALIUIO
oOyJaromuxcss K TOJIYYCHUIO 3HAHWW, HAJTAKUBAHUIO IMO3UTHBHBIX MEXJINYHOCTHBIX
OTHOIIEHWH B KJIacce, TIOMOTAIOT YCTAaHOBIICHUIO TOOpOKeIaTeIbHON atMoc(hephl BO BpeMs
Ypoxa;

JIEMOHCTPAIHIO 00YyUJarOIIUMCSl TPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO TIOBEACHUS,
MPOSIBJICHUSI UYETIOBEKOJIOOUS W J0OpPOCEPIEYHOCTH, dYepe3 MOA00pP COOTBETCTBYIOIIMX
3aJJaHni, 33134 JUTS peleHHs TPOOJIEMHBIX CHTYaIUi IJ1si OOCYKICHHUS B Kilacce;

MPUMEHEHHE Ha YypoKax MHTEPAKTUBHbIX (opM paboThl ¢ OOydJarOUUMUCH:
MHTEJUJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIUX IT03HABATEIbHYIO MOTHUBALIMIO 00yUYaloIuXcs, I1e
MOJIyYeHHBIE HA YpOKE 3HAHHUS [AalOT OOydYaloIIUMCS BO3MOKHOCTH MPHUOOPECTH OIbBIT
BEJICHUS] KOHCTPYKTUBHOTO JTMAJIOra; FPYNIOBOM paboThl WK paboThl B Mapax, KOTOPhIE yyaT
00yJaroIMXcsi KOMaHIHOM paboTe U B3aUMOJCHCTBHUIO C IPYTUMHU 00YJarOITUMUCS,

WHULMUPOBAHUE U TOIJIEPKKY HCCIEAOBATEIbCKON NEATEIBHOCTH 00Y4alomuXcsl B
pamMKax peaqu3aldyd UMH WHIUBUAYAJIbHBIX M TPYIIOBBIX HCCIIEIOBATEIbCKUX MPOEKTOB,
YTO JacT OOy4arouMMCsi BO3MOXKHOCTh MPHOOPECTH HAaBBIK CAMOCTOSITENILHOTO DPELICHHS
TEOPETUYECKOM MpOoOIeMbl, HaBbIK TeHEpUpPOBaHHS M O(OpMIIeHUS COOCTBEHHBIX HJIEH,
HaBbIK YBKUTEJIHHOIO OTHOLICHUS K YYXUM HAesIM, O(OpMIICHHBIM B paboTax APYrux
uccienoBaTeliell, HaBbIK MMyOJUYHOTO BBICTYIUICHUS HEpe]] ayJUTOpUEii, apryMeHTUPOBAHUS
1 OTCTaWBaHUS CBOCH TOUKH 3pEHUS.

[Ipu u3yyeHun MaTeMaTHKU B 5-6 KilaccaX BOCIHUTHIBAIOTCS HPABCTBEHHBIE YyBCTBA U
ATHUYECKOE CO3HAHHE:

MIPEJICTaBJICHHS] O MOPAJIbHBIX HOPMAax M MpaBUIaX HPABCTBEHHOTO MOBEJICHUS, B TOM
guciie 00 3TUYECKUX HOPMax B3aUMOOTHOIICHHUH B CEMbE, MEXAY MOKOJICHHUSIMH, ITHOCAMH,
HOCHUTEIISIMU PA3HBIX YOCKACHUN, TPEACTABUTEISIMHA PA3TUYHBIX COLIUATIBHBIX TPYIII;

HPABCTBEHHO-3TUYECKHUM OTBIT B3aUMOJEWUCTBUS CO CBEPCTHUKAMH, CTApIIMMU U
MJIQAUIUMU JIe€TbMHU, B3POCIBIMH B COOTBETCTBHHM C OOMICTIPUHATHIMU HPAaBCTBEHHBIMU
HOPMaMHU;

YBOXKHUTEIHbHOE OTHOIICHHE K TPAJIUIIMOHHBIM PETUTUiIM HapoJoB Poccuu;

HEpaBHOIYIINE K >KHU3HEHHBIM MpoOiieMaM APYruX JIOAEH, COYYBCTBHE K YEIOBEKY,
HaXOJAIIEeMYCsl B TPYIHOM CUTYyalluH;

CIIOCOOHOCTh AMOILIMOHAIBHO pearupoBaTh Ha HETATHUBHBIC IMPOSIBICHUS B JIETCKOM
oOriecTBe 1 00IIECTBE B LIEJIOM, aHAJIM3UPOBATh HPABCTBEHHYIO CTOPOHY CBOUX MOCTYIIKOB U
MOCTYIIKOB JPYT'UX JIFOJCH;
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YB)KUTEIbHOE OTHOIIEHHE K POAUTENAM(3aKOHHBIM IPEICTABUTENSAM), K CTapIINUM,
3a00TJIMBOE OTHOILIEHUE K MJIA/IIINM;
3HAHUC Tpa[[I/II_[I/Iﬁ CBOCﬁ CC€MbHU U HIKOJIbI, 6CpC)KHOe OTHOIICHUEC K HUM.

MECTO YYEBHOT O IIPE/JIMETA «Marematuka» B YYEBHOM IIJIAHE

Ha uzyuyenne yaebnoro kypca «Matemarukay» orBoautcs 340 gacos: B 5 kiacce — 170
yacoB (5 yacoB B Hezel0), B 6 kiacce — 170 yacoB (5 yacoB B HEECIIO).

YYEBHO-METOJUYECKHWI KOMILIEKC

5 Kkiacce

Maremartuka: 5-i kiacc: 0a30BbI YpoBeHb: yueOHUK B 2 dacTix--AO «/3maTenscTBO
«[Ipocsemenne» / Bunenkun H.41., )Koxos B.1., UecnokoB A.C. u npyrue

6 kiacc
Maremaruka 6 kiacc, yueOHUK a5 o0mieoOpazoBarenbHbIX opraHuzaiuit/A.I. Mep3sik,
B.b. Ilonounckuit, M.C. Axup — M. :Benrana — I'pad, 2018

COIAEPKXAHUE OBYUYEHUA

5 KJIACC

HarypaJjibHble 4ucjIa ¥ HYJIb

Harypansnoe uncno. Psa HarypaneHbix uucen. Yucno 0. M3o00pakenne HaTypaibHBIX
YUCeNT TOYKaMH Ha KOOPAWMHATHOU (YMCIIOBOM) TIPSIMOMA.

[To3unnoHnHas cucteMa cuucieHus. PUMckas Hymepanus Kak NpuMep HEMO3UIIUOHHOU
cUCTeMbI cuucieHus. [lecsaTuunas cucrema CuiCiIeHus.

CpaBHeHHE HATYpaJbHBIX YHCEJ, CPABHEHHE HaTypallbHbIX yucesl ¢ HyléM. CrocoObl
cpaBHeHUs. OKpyIJIeHHE HATypallbHbIX YHCEI.

CrnoxeHue HaTypalbHBIX 4YHCET, CBOMCTBO HYyNsS MpH CIOXEHUH. BplumTaHue Kak
neiicTBre, oOpaTHOE CIIOKEHHI0. YMHOXKEHUE HATypalbHBIX 4YHCEN, CBOMCTBA HyNs U
€IMHULIBI NpU YMHOKeHuu. [lenenue kak aeiictBue, oOpaTHOE YMHOKEHHIO. KOMMOHEHTHI
nercTBuil, cBsA3b Mexay Humu. [IpoBepka pesynbrata apupMETHUYECKOro JIEHCTBUS.
[lepemecTuTennbHOE H COYETATENLHOE CBOMCTBAa (3aKOHBI) CJIOXEHHUS U YMHOXEHUS,
pacnpeenuTeNbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB a5t 0003HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA M 3aIllCH CBOWCTB
apudmeTnyecKkux IeicTBUil.

Jlenutenu W KpaTHBIE 4YMCTIA, Pa3jioXKeHHEe Ha MHOXKUTenu. IIpocThie M cocTaBHBIC
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenb ¢ HaTypaJbHBIM IOKa3aTelleM. 3aluCh YUCIa B BHUJIE CYMMBI DPa3psaHBIX
CllaraeMbIX.

UucnoBoe BblpakeHHE. BpluncieHne 3HAUYEHUM YHUCIIOBBIX BBIPAKEHUN, MOPSIOK
BBINIOTHEHUST AeicTBUiA. Mcmonb30BaHME TIPU  BBIUMUCIEHUAX [EPEMECTUTEIBHOTO U
COUETATeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS W YMHOXEHHS, PpaclpeleIuTeIbHOr0
CBOWCTBA YMHOKECHHSL.

JApodu

[IpencraBnenne o ApoOM Kak crocoOe 3amucu 4acTh BeMMYUHBL OOBIKHOBEHHBIS
npo6u. IlpaBunbHBIE W HempaBwibHbIE ApoOu. CMermanHas ApoOb, TPEICTaBICHUE



CMEIIAaHHON JApoOM B BHJE HEMPAaBUIBHOH JpOOM W BBIJEJIEHUE IEJIONH YacTH YUClia M3
HenpaBWIbHOW JpoOu. M3o0pakenne apoOeil ToUkamMu Ha YHCIOBOM mpsiMoil. OCHOBHOE
cBoiictBo npobu. Cokpamienune apoOeii. [IpuBeneHue npoOM K HOBOMY 3HAMEHATEINIO.
CpaBuenue npo0Oeit.

CrnoxeHne 1 BEIYMTAHHE IpoOel. YMHOKEHHUE U JIeleHne apo0eii, B3auMHO 0OpaTHbIe
npo6u. HaxoxeHne 4yacTy 1eioro U MeJIoro 0 ero 4acTH.

Hecstuunast  3amuch apoOeid. [lpeacraBimeHue  JecaTHYHOM JOpodu B BHIE
OOBIKHOBEHHOH. M300paskeHHe IECATUYHBIX IpoOeld TOYKaMH Ha YHCIOBOH MpPSIMOM.
CpaBHeHHE 1ECATUUHBIX JPOOEH.

Apudpmernueckue AEHCTBHUS C OECATUYHBIMH JpoOsiMu. OKpyrieHHe aecsSTHYHBIX
npoOei.

Pemenne TekcToBbIX 3a1a4

Pemenne TekcTOBBIX 3a7a4 apupMETHUECKUM CIOcoO0M. Pelienne tornyeckux 3aaay.
Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcmosb3oBaHuE MpH peLIEHUU
3a]1a4 TaOJIUI U CXEM.

Pemenune 3anay, comepkalx 3aBUCHMOCTH, CBSI3BIBAIOIUE BEJIUYMHBI: CKOPOCTb,
BpeMsi, paccTOsIHUE, IIeHa, KOJINYECTBO, CTOMMOCTh. EAMHUIIBI M3MepeHus: Macchl, 00bEMa,
LIEHBl, PACCTOSIHUS, BPEMEHM, CKOpOCTH. CBs3b MEXIy €IMHUIAMU H3MEPEHHUS Kaxaoul
BEJTUYMHBI.

Pemienne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenue qaHHBIX B BUE TaOJIULI, CTOJIOYATHIX JUarpamm.

Harasignasi reomerpus

Harnsanueie npeacraBnenust o ¢purypax Ha IUIOCKOCTH: TOYKa, ImpsiMasi, OTPE30K, JIyY,
yroJi, JOMaHas, MHOTOYrOJbHUK, OKPYXHOCTb, Kpyr. Yroi. Ilpsimoii, ocTpelii, Tynouh u
Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METpPUYECKHE €OUHUIBI [JIWHbL. J[IuHa JIOMaHOW, mNepuMeTp
MHOTOYToJIbHUKA. MI3MepeHne 1 moCcTpoeHre YIiioB ¢ IOMOIIBIO TPAaHCIOPTHPA.

Harnsanuele npencraBieHus o  gurypax Ha  IUIOCKOCTH:  MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAApaT, TPEYroJbHUK, O paBEHCTBE QUTYp.

N3o0paxkenue ¢puryp, B ToM dncie Ha kieryatoid Oymare. [loctpoenue koHpurypamuit
M3 YacTed MpsMOH, OKPY)KHOCTH Ha HEJIMHOBAaHHOW M KierudaToil Oymare. Mcmosib3oBaHue
CBOMCTB CTOPOH M YIJIOB MPSIMOYTrOJIbHUKA, KBaIpaTa.

[Tnomanm MPSIMOYTOJIbHUKA u MHOTOYT OJIbHUKOB, COCTaBIICHHBIX u3
MPSIMOYTOJIBHUKOB, B TOM uucie Guryp, n3o0pak€HHbIX Ha KieTyaTod Oymare. Eaunuiib
W3MEepeHus TIOIATH.

Harnsaguele mnpenctaBieHus O MPOCTPAHCTBEHHBIX (urypax: MOpsIMOYTOJIbHBIN
napajuiefienunesa, Ky0, MHOTOTpaHHUKU. M300pakeHue MPOCTEHIIMX MHOTOTPaHHUKOB.
Pa3zpépTkn kyba u mapamienenunena. Co3gaHue Mojenel MHOTOIpaHHMKOB (M3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEPHATIOB).

O0BEM NpsAMOYToJIBHOTO Napanienenunena, kyoa. Enquauiel namMepenns oobéma.

6 KJIACC
HarypaJjibHble yucia
Apudpmernueckue ASUCTBUS ¢ MHOTO3HAYHBIMM HAaTypalbHBIMU 4YuCIaMH. UuCIIOBBIE
BBIpAXKEHUS, MTOPSJIOK JIeHCTBUH, HCTIOJIb30BaHUE CKOOOK. Vcroib30BaHNe MPU BEIUYMCIICHHUSIX
[IEPEMECTUTEIIBHOTO M COYETATEIIbHOIO  CBOMCTB  CIIOKEHUS M YMHOXKCHWS,
pacnpeenuTeNbHOTO CBOMCTBA YMHOKEHNA. OKpYIJIEHNE HATYpaJIbHbIX YHCE.



Jenmutenu U KpaTHBIE YHCIa, HAUOOJBIIMIA OOIIMI NEeIUTEeNh M HaMMEHbIee o0Iee
KpaTHoe. JlenuMOoCTh CyMMBI M IPOU3BEACHUS. [lenieHne ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JpoOu, CokpaleHue qpooeit. CpaBHeHHE U
yrnopsijounBanue Apooei. Pernenne 3a1a4 Ha HAX0K/IE€HUE YaCTH OT LIEJIOTO U LIEJIOTO 10 €ro
gactu. J[poOHOE YUCIIO Kak pe3ynbTar AeiieHus. [IpencraBiieHne AecATHIHOW IpoOu B BHIIE
OOBIKHOBEHHON JpOOM M BO3MOXXHOCTh TPEACTaBICHUS OOBIKHOBEHHOW IpoOW B BHIE
necaTU4HOM. JlecaTuuHbie Ipodu M METpUYEcKas cuctemMa Mep. ApudMeTHuecKue AeHCTBUS
Y YHMCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHouleHMU. MacmTad, nponopuus. IIlpumenenue
MIPONOPLUI ITPU PEIIEHNH 3a/1a4.

[lonsTe mnpoueHTta. BpluucieHue mnpolueHTa OT BEJIWYMHBI U BEJIMYMHBI 1O €€
MPOLEHTY. BbIpaskeHne MpoLEeHTOB AECATUYHBIMU IpoOsimu. Pemienue 3aiad Ha TPOLEHTHI.
BrIpajkeHne oTHOIIEHUS BEIUYUH B IPOLECHTAX.

IoJsi0xkuTEIbHBIC U OTPHIIATEIbHBIE YHCIA

[TomoxuTensHple W OTpULaTeNbHbIE 4uchaa. llenple uwcma. Moaynbs 4ucia,
reoMeTpuyeckas HWHTeprnpeTanus MoAyis uucia. M3o0pakeHue uucen Ha KOOPAMHATHOM
npsiMoii. YucrnoBble mnpomexyTku. CpaBHeHHE uuncen. ApupMeTHuecKue IeHCcTBUS C
MOJIOKUTETbHBIMU U OTPUIATEIbHBIMU YHCIIAMHU.

[IpssmoyronpHas cucTeMa KOOpAWMHAT Ha IUIockocTu. KoopauHaThl TOYKM Ha
IJI0CKOCTH, abcmucca W opauHarta. [loctpoenune Touek M Quryp Ha KOOpPAMHATHOMN
IIJIOCKOCTH.

bykBeHHbIE BbIpa:KeHU I

[Ipumenenne OYKB I 3allMCH MaTEMATHYECKUX BBIPAKEHUH U TPEIJIOKCHHM.
CpoiicTBa apudmeTrdeckux AeUcTBUN. BykBEeHHBIE BBIpAXEHHUS M YHCIIOBBIC TMOJICTAHOBKH.
bykBeHHbIE paBeHCTBA, HAaXOXKJICHHE HEW3BECTHOTO KOMIOHEeHTa. Dopmynbl, GopMyIbl
NepuMeTpa M IJIOaa1 MPsIMOYroIbHHUKA, KBaJpaTa, 00bEéMa napajuiesienuneaa u Kyoa.

Pernenue TeKcTOBBIX 32424

Pemenne TekcToBBIX 3a7a4 apupMETHUECKUM clIocoOoM. PelieHne nornueckux 3azuad.
Pemenue 3agay nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pewrenne 3anmau, conepkamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYHMHBI: CKOPOCT,
BpeMsi, PacCTOSIHHME, I[€Ha, KOJIMYeCTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpEeMs, 00BEM
paboTel. EAMHUIIBI U3MepeHus: MacChl, CTOMMOCTH, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBS3b
MEXy €IMHULIAMH U3MEPEHUS KaKJI0M BEITMYHHBI.

Pemenne 3amad, CBsA3aHHBIX C OTHOLIEHHEM, NPOMNOPLUOHAIBHOCTBIO BEIUYHH,
MIPOLIEHTAMU; pelIeHIe OCHOBHBIX 33]1a4 Ha APOOU U TPOIICHTHI.

OneHka U NMpUKUIKA, OKpyrieHue pesynbrara. CocraBieHre OYKBEHHBIX BBIpRXKEHUMN
I10 YCJIOBUIO 3a/1a4H.

[IpencraBieHne AaHHBIX ¢ MOMOIIBIO TabmuI U Auarpamm. CtonOuaThie qUarpamMmbl:
YTEHHE U NOCTpoeHue. UTeHne KpyroBhIX IUarpaMM.

Harasignas reomerpus

Harnsnueie npeacraBnenust o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yTroJ1, IOMaHasi, MHOIOyTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTbD, KPYT.

B3aumHOe pacnosiokeHue JByX MpsMBIX Ha IUIOCKOCTH, NapajuieibHbIE IpsMbIE,
NEPIEHIUKYIIIpHBIE NpsMbIE. M3MepeHne pacCTOSHUM: MEXy ABYMS TOYKaMH, OT TOUKHU JI0
NpsIMOM, JJTMHA MapIIpyTa Ha KBaJIpaTHOM CETKE.



W3mepenue U MocTpoeHUE YIJIOB C MOMOIIBIO TPaHCHOPTUPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, MPSIMOYIOJIbHBIM, TYHNOYTOJbHBIN, paBHOOEAPEHHBINH, PaBHOCTOPOHHUM.
UeThIpEXYrOJIBHUK,  IPUMEPBl  YETBIPEXYTOJIbHUKOB. [IpssMOyrosbHUK,  KBajpar:
UCTIOJIb30BAHUE CBOWCTB CTOPOH, YIJIOB, TuaroHanei. MzobpakeHne reoMeTpudeckux Guryp
Ha HEJIMHOBAaHHOW Oymare ¢ UCHOJB30BaHUEM IUPKYJsA, JIMHEWKH, YroJIbHHKA,
TpaHcnoptupa. [loctpoenus Ha kiieryaroi Oymare.

[lepumerp mHOTOyrospHuKa. IloHsATHe TUTOmMANU (UTYpPHI, EIUHHUIBI W3MEPEHUS
wiomaau. [pubnuxxénnoe nzMepenue miomanyd GUryp, B TOM 4UCi€ Ha KBaJpaTHOM CETKe.
[TpubnmxEHnHOE M3MEPEHNE JIITHMHBI OKPYKHOCTH, TUIOMIAIN Kpyra.

CuMMeTpus: LIeHTpalbHasl, OCeBasi U 3epKajibHasi CUMMETPUU.

[TocTpoeHre cMuMMETPUUYHBIX QUTYP.

Harnsanuele mpenctaBieHHs 0 MPOCTPAHCTBEHHBIX (GUIypax: Hapajuienenunesa, Kyo,
npu3Ma, NupamMuaa, KOHyC, UWIMHJIp, Imap U cdepa. M300paxkeHue NpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IMIIMHApAa M KoHyca. Co3gaHue Mojeneut
MIPOCTPAHCTBEHHBIX (Uryp (13 Oymaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTUX MaTepUaloB).

[lonsatne  00bEéMa, emuHUIBI  u3MepeHuss o0béMa. OO0BEM  IPSIMOYTOJIBLHOTO
napajuienenumnenaa, Kyoa.

ININTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUSA ITPOI'PAMMBLI YYEBHOI'O
KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI MpPOrpaMMbl ydyeOHOro Kypca «MaTtemaTtuka
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM HHTepeca K MpOIUIOMY M HACTOSIIEMY POCCHIICKON MaTeMaTuku,
LIEHHOCTHBIM OTHOILIEHHWEM K JOCTH)KCHHMSIM POCCUMCKMX MaTeMaTHMKOB M POCCUHCKOMN
MaTeMaTH4YeCKOW IIKOJIbI, K MCHOJb30BAHUIO AITHX JOCTWXKEHUI B JpYyrux Haykax U
MIPUKIIAIHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHIO OOSI3aHHOCTEH TpaKIaHMHA W peald3alllid €ro Ipas,
MPEJICTABJICHUEM O MAaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IHUYHBIX CTPYKTYD,
SIBJICHUH, TIPOIEAYP TPAXkKAAHCKOTO 00IIECTBa (HapUMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTHIO K
0OCY)KJICHUIO STUYECKHX MPOOSIeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHUKEHHMA
HayKH, 0CO3HAHHEM BKHOCTH MOPATLHO-3TUYECKUX MIPUHIIUIIOB B AEATEILHOCTH YYEHOTO;

3) TpyAoBOe BOCIMTaAHHE:

YCTAaHOBKOW Ha aKTMBHOE y4acCTHE B PEUICHUU MPAKTUUYECKUX 33]1a4 MAaTEMaTUUYECKOU
HAMpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEMaTHYE€CKOTo OOpa30BaHMS HA MPOTHKEHUU
BCEW KU3HU AJIsl YCIENIHOW MpodeccCHoHaNbHOM NesITeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHIA, 0CO3HAHHBIM BHIOOPOM M MOCTPOEHUEM MHIMBUIYaTbHOM TPAEKTOPUU 00pa30BaHUs
Y ’KU3HEHHBIX MJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4eCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOIMOHAILHOMY U ACTETUYECKOMY BOCTIPUATHUIO MATEMATHUECKUX
00OBEKTOB, 3aJay, peIIeHWH, pacCy)KIeHWUH, YMEHUI0 BHUIETh MaTEeMAaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;



5) HeHHOCTH HAYYHOr0 NO3HAHUS:

OpHEHTAIEN B JESITEIbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHbIX IPEICTABJICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHsI 4YEJIOBEKa, MPUPOAbI M OOIIecTBa, MOHUMAHUEM
MaTeMaTHYeCKOW HAayKH Kak c(epbl 4eIOBEUECKOW MEATEIBHOCTH, 3TAllOB €€ pasBUTHS U
3HAYUMOCTH JJI  Pa3BUTHS LMBUJIM3ALUU, OBJIAJCHUEM S3BIKOM MAaT€MaTUKU U
MAaTEMaTHUYECKON KYJbTYpOM KaK CpPEJICTBOM IMO3HAHHUS MHPA, OBJIAAECHUEM IPOCTECUILIMMH
HaBbIKaMU MCCIIE0BATEIbCKOM 1€ATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpPMUPOBAHUE KYJbBTYPbl 3A0POBbS M
3MOLMOHAJIBHOTO 0J1aronoJyus:

FOTOBHOCTBIO MPUMEHATh MaTeMaTHMYeCKUE 3HaHWS B HMHTEpEcax CBOEro 3/10pOBbS,
BEJICHUS 3/10pOBOr0 00pa3a >KU3HHU (310pOBOE MUTAHKE, COANAaHCHPOBAHHBIN PEXKUM 3aHATHI
U OT/bIXA, PEryispHas (pu3ndeckas akTUBHOCTB), COPMUPOBAHHOCTBIO HaBbIKA peIeKcHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIpyroro 4esloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpUEHTAIle Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HaHUM Ui pellieHus 3aa4 B 00J1acTu
COXPAHHOCTH OKpY)KaloIllel cpefbl, IIAHUPOBAHUS MOCTYIKOB M OIIEHKH WX BO3MOXKHBIX
MOCIEACTBUN  JUIsI  OKpY)XKalolled  cpeapl, OCO3HaHMEM TJI00AaJbHOIO  Xapakrepa
HKOJIOTMYECKUX MPOOIIEM U ITyTel UX pPelIeHus;

8) ajanTanms K M3MEHAOMUMCS YCJI0BUAM COLMATBHOM M IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEWCTBHUSIM B YCIOBHSIX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEI KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y
NOpYrux JroAel, mnpuoOpeTatb B COBMECTHOHM JEATEIbHOCTH HOBbIE 3HAHHUS, HABBIKH U
KOMIIETEHIIUHU U3 ONBITA IPYIHUX;

HEOOXOIUMOCTBI0O B (DOPMUPOBAHUM HOBBIX 3HAHUW, B TOM YuCiIe (POpMyTUpoOBaTh
uJeu, MOHSATHUS, THUMOTe3bl 00 OObEKTax U SBJICHUSX, B TOM 4YHCIIE paHee HEH3BECTHBIX,
OCO3HaBaTh JEPUIUTHl COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE
pa3BuUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHUMATH CTPECCOBYIO
CUTYaIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U
JnercTBUs, GOPMYITHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe1bHBbIE YHHBepcaJlbHbIE YieOHbIE 1elHCTBUSA
Ba3zoBble 1oruyeckue aeficTBUA:
® BBIABIIATH U XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKU MAaTEMaTHUYECKUX 0OBEKTOB,
MOHATUHM, OTHOIIEHUH MEXIY MOHATUAMH, (GOPMYJIUPOBATH ONpPE/ENEeHUs] MOHATHIA,
yCTaHaBIIMBaTh CYIIECTBEHHbI MpH3HAK KiIacCU(UKAIMK, OCHOBAaHMS  JUIs
0000111eHNs ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAIN3a;
® BOCIPUHHMMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKJICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHEIE;
® BBIABIIT MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IPOTHUBOPEYMS B
¢dakTax, NaHHBIX, HAOIIOAECHUSX W YTBEPXKICHUAX, MpelaraTb KPUTEPUM VIS
BBISIBJIEHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
e JenaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aK/IHUYEHNH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;



pa3buparb JI0Ka3aTeNbCTBA MAaTEMAaTHYECKHX YTBEpPXKJIEHHH (TmpsiMble W OT
IIPOTUBHOI0),  IMPOBOJUTH  CAMOCTOSITEIbHO  HECJIOXKHBIE  JI0OKA3aTEIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTPAMBATH APTyMEHTAIMIO, HPUBOIUTH MPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CTMOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOAAIMH C  Y4€TOM  CaMOCTOSITENILHO
BbIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble nuccienoBarebCKHe AeiiCTBHS.

WCIIONb30BaTh  BOMPOCHI  KAaK  MCCIEOBATEIbCKUN  HMHCTPYMEHT  ITO3HAHMS,
(dbopMynHpoOBaTh  BOIPOCHI, ¢$ukcupyrome IPOTUBOPEUHE, pobiemy,
CaMOCTOSITEJIbHO YCTaHaBIMBaTh MCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH 10 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUJIAHY HECIOKHBIM 3KCIIEPUMEHT,
HEOOJIBIIOE HCCIEOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOO0M;

CaMOCTOSITENIFHO  (DOPMYTHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO  pe3yibTaTaM
MPOBEIEHHOTO  HAONIONEHUs,  HMCCIEIOBAaHUSA,  OLIEHHBAaTh  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IICHNUH;

MPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE TMpOIEcca, a TakkKe BBIIBUTATh
MIPEIITOJIOKECHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(DOPMAIINH, JaHHBIX, HEOOXOIUMBIX
IUTsL pEIICHUS 3a/1a4H;

BBIOMPATh, aHATM3UPOBATH, CUCTEMAaTU3UPOBATh U HHTEPIIPETUPOBATh WH(POPMAIIUIO
pa3IMYHBIX BUIOB U OPM MPEICTABICHUS;

BBIOMpaTh (opMy mpeacTaBieHHs HHPOPMANMK W WLUIIOCTPUPOBATH peIIacMbIe
3aJ]auu CXeMaMHU, JMarpaMMaMu, HHOH rpadukoil 1 MX KOMOWHAIMSMU;

OIICHUBATh HAJEKHOCTh WH(POPMALUHU 10 KPUTEPHSM, MPEUIOKECHHBIM YYUTEIIEM
wiH c(hOPMYITUPOBAHHBIM CaMOCTOSITEITBHO.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

BOCIIPUHUMATh U (OPMYIUPOBATh CYXKACHHUS B COOTBETCTBUU C YCJIOBHUSIMHU U
LEeISIMU OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHUS IO XOAY pEIIeHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN PE3yibTarT;

B XoJle OOCYXJEeHMs 3a/JaBaTb BOIPOCHI IO CYIIECTBY OOCYKIaeMO TeMBlI,
po0IeMbl, pelaeMoii 3a1a4u, BRICKa3bIBaTh UAEH, HAIICJICHHbIE HA TIOUCK PELICHMUS,
COMOCTaBJISATh CBOM CYXKJIEHUS C CYXKACHUAMH JPYTMX YYaCTHHKOB JIMAJIOra,
oOHapyXuBaTb pa3lIMylMe U CXOJCTBO TNO3MLUH, B KOPpPEeKTHOH Qopme
(bopMynMpoBaTh pa3HOTIACHs, CBOU BO3PAKEHHUS;

MIPENCTABIATh PE3YNbTAaThl PELIEHUS 3aJaud, OKCIEPUMEHTa, HCCIEI0BaHUs,
MIPOEKTa, CaMOCTOSATENbHO BbIOMPATh (QOpMaT BBICTYIUIEHHS € Y4YETOM 3ajad
MIPE3eHTAMH U 0COOEHHOCTEH ayIUTOPUH;

MOHMMATh M HUCHOJIb30BATh MPEUMYIIECTBA KOMaHIHONW M MHIUBUAYaTbHON pabOTHI
IIPU PELICHUH Y4eOHBIX MaTeMAaTHUYECKUX 3a/1a4;



® [pPUHUMATh LEJIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPraHU3ALUIO
COBMECTHOM pabOThl, pacrlpeneisTb BUABI pabOT, IOrOBapUBATHCS, OOCYKIAaTh
MIPOLIECC U Pe3yNIbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIFOJICH;

® y4acTBOBAaTh B TPYMIOBBIX (opmax paboTel (0OCyXaeHus, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBUS C APYTMMHU WICHAMH KOMaH]Ibl, OIICHUBATh KA4eCTBO CBOETO BKJIAJa B

o0muii  TPOAYKT MO  KpUTepusM,  cHOpMyIHpPOBaHHBIM  y4aCTHUKAMHU
B3aMMO/ICHCTBHS.

PeryasiTuBHbIe yHUBepPcaIbHbIE YUueOHbIe 1eliCTBUA

Camoopranu3anus:

® CaMOCTOSATEIbHO COCTaBIATH IUIAH, AJTOPUTM peIlIeHus 3aJadyd (WM €ro 4acth),
BBIOMpATh CIOCOO pelIeHHs C YYETOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ y4ETOM
HOBOM HHpOpMaLINH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJVIEKT:

e BIAJEeTh CHocob0aMu CaMOMPOBEPKH, CAMOKOHTpOJS Tpoliecca U pe3yabTaTa
pelIeHns MaTeMaTH4ecKo 3a1auu;

® MpeABHAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUH 33]]a4l, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 0OCTOSITENILCTB, HallIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUMBaThb COOTBETCTBUE pe3ynbTaTa JACATENbHOCTH IIOCTABICHHOM L€ U
YCIOBHSAM, OOBACHATh NMPUUYUHBI JOCTWKEHUS WM HEJOCTHKEHUS LENH, HaXOIUTh
omuOKy, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIBTATHI

K xoniy oOydeHuss B 5 kJjacce oOy4yaromuics TMOJTYYUT CIEAYIOIMIHE MPEAMETHBIC
pe3ynbTaThI:

Yucaa v BLIYHCIEHUS

[ToHuMaTth ¥ TPaBWIBHO YIOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATYPAJIbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JACCSITUYHBIMU JPOOSMHU.

CpaBHHMBaTh W YIOPSIOYMBATH HATypaJbHBIC YHCIIA, CPAaBHUBATh B IMPOCTEHIINX
CiTydasix OOBIKHOBEHHBIC JPOOH, IECATUUHBIE APOOH.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM (YMCIIOBOI) MPSMOM C COOTBETCTBYIOUIUM €l
YHCIIOM M U300paXkaTh HATYypaIbHbIC YHCIIA TOYKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSMOI.

Boimonuate  apudmernueckue  ACWCTBUS ¢ HATypalbHBIMM  YHUCIAMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B MIPOCTEHIINX CITydasiX.

BoInonHATE TPOBEPKY, IPUKHUAKY pe3yIbTaTa BRIYUCICHUN.

OKpyrisiTh HaTYpaJIbHBIE YUCIIA.

Pelenne TeKCTOBBIX 33724

Pematp TekcTOBBIE 3aauyu  apuU(METHUYECKHMM CIOCOOOM H C  TOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BApPHAHTOB.

Pemate 3amaun, copeprkamiye 3aBHUCUMOCTH, CBSI3BIBAIOIIME BEIMYMHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKueE 3aluCH, CXeMbI, TaOIUIIbI, 0003HAUYCHHUS MIPH PEIICHUH 3a]ay.

[Tonp30BaTbCcsi OCHOBHBIMU E€IUMHULIAMU HW3MEPEHHMs: 1E€HBbl, MAacChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKaTh OJIHUA €MHUIIBI BEJIMUYMHBI Uepe3 APyrue.



W3BnekaTh, aHAIM3UPOBATh, OILCHWBATh MH(OPMAIUIO, MPEACTABICHHYIO B TaOHIIe,
Ha CTOJ0YaTO IuarpamMMe, HMHTEPIPETHPOBATH NPEACTABICHHBIC TaHHbBIC, HCIOJIb30BAThH
JAHHbIE TIPU PELLIEHUH 3aau.

Harnsanas reomerpust

[lonb30BaTbcsi reOMETPUUECKUMHU MOHATUSIMU: TOYKA, IMpsiMasi, OTPE30K, Jyd, YroJl,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[TpuBoaMTH MPUMEPHI OOBEKTOB OKPYKAIOMIETO MHPA, UMEIOIMUX (HOPMY H3yIEHHBIX
reOMETPUIECKUX HUTyp.

Hcnonb30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYIO C yIJlaMU: BEpLIMHA, CTOPOHA, C
MHOTOYI'OJIbHUKAMU: YIOJl, BEpIINHA, CTOPOHA, JWAroHajib, C OKPYKHOCTBIO: PpaJHUyc,
IaMeTp, LEeHTP.

N300paxkaTh M3ydeHHbIE T€OMETPUYECKUE (UIYypbl Ha HEIMHOBAHHOW U KJIETYaTOU
Oymare ¢ HOMOUIBIO IIUPKYJIS U TUHEHKH.

Haxomuth 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C MOMOIUIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajnyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH W YIJIOB MNPSAMOYrOJbHUKA, KBajpara s HX
MTOCTPOEHHUSI, BHIYUCICHHS TUIOIIAAN U IEPUMETpa.

BoruncnsaTe nepumeTp U mioniaab KBajapara, npsMOyrojbHUKa, QUTyp, COCTaBIEHHBIX
U3 NMPSAMOYTOJILHUKOB, B TOM 4HCIe GUTyp, H300pakEHHBIX Ha KJIETUaTol Oymare.

[Tonb30BaThCsi OCHOBHBIMU METPUYECKUMU €AMHULIAMU W3MEPEHUS JJIUHBI, TUIOIIA/IH;
BBIPA)KaTh OJTHU €IMHUIIbI BETUYUHBI Uepe3 Ipyrue.

Pacnio3naBate napamenenunen, Ky0, HCII0JIb30BaTh TEPMHHOJIOTHIO: BEPILINHA, pedpo,
I'paHb, U3MEPEHNUs, HAXOJUTh U3MEPEHUS Mapaulenenunena, Kyoa.

Bbruucnare 06béM Ky0a, napauienenumnesa 1no 3aJaHHbIM NU3MEPEHUsIM, 0JIb30BATHCS
€IMHUIIAMH U3MEPEHUs 00bEMa.

Pemate Hecno)kHbIE 3aJa4d HA U3MEPEHUE T€OMETPUUECKHUX BEJIUYNH B IPAKTUYECKAX
CUTYaLUsX.

K xoHumy oOyuyenus B 6 kJjacce oOydarouiuiics HOJIYYUT CIEIYIOLIME IPEIMETHBIE
pE3yIbTaThI:

Yuciaa ¥ BBIYHCICHUSA

3HaTh U OHUMAaTh TEPMHUHBI, CBSI3aHHbIE C PA3JIMYHBIMU BHJIAMH YHCEI U CHOCO0aMU
UX 3aIIUCH, IEPEXOANUTH (€CIH ITO BO3MOXKHO) OT OJJHOU (hOpMBI 3aIIMCH YHUCIA K JPYTOM.

CpaBHMBATh M YNOPAJOYUBATH L€JIble YMCIA, OOBIKHOBEHHbIE M JIECSTUYHbIE TpooHu,
CPaBHMBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BbInonHATE, coueTast YyCTHbIE M MUCbMEHHbIE NMPUEMBI, apupMeTHUYecKue IeHCTBUS C
HaTypalbHBIMM ¥ LEJIbIMU YHUCIAMM, OOBIKHOBEHHBIMH W JECATUYHBIMH JPOOSIMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BbluncnATe 3HaY€HUs YUCIOBBIX BBIPAKEHUM, BBINOJHATh HPUKUAKY M OLIEHKY
pe3yibTaTa BBIYMCICHUH, BBINOJHATh MPeoOpa3oBaHUsl YUCIOBBIX BBIPAKEHHH HAa OCHOBE
CBOMCTB apu(pMeTUYECKHUX JIeHCTBUMA.

CooTHOCUTH TOYKY Ha KOOPAMHATHOM INPSIMOM C COOTBETCTBYIOLUIUM €M YHCIOM U
n300pakaTh YMCIIa TOYKAaMH Ha KOOPJMHATHON NPSAMON, HAXOJUTh MOy b YUCIIA.

CoOTHOCUTH TOYKM B MNPSMOYTIOJBHOW CHCTEME KOOpAMHAT C KOOpAMHATaMH 3TOMN
TOYKH.

OKpyTsTh LIeNbIe YUCIa U JeCATUYHbIE TpoOU, HAXOAUTh MPUOTMKEHUS YUCell.

YucnoBbie 1 OyKBeHHbIE BbIPAKECHUSA



[TorumaTth U ynmoTpeOysaTh TEPMUHBI, CBS3aHHBIC C 3alMCHI0 CTETICHU YMCIIa, HAXOIUTh
KBaJIpaT U Ky0 YUCJIa, BEIYUCIISTH 3HAYCHUS YHCIOBBIX BBIPAKCHUN, COJCPIKAIINX CTECTICHU.

[Tonp30BaThcsi TpU3HAKAMHM JEJIMMOCTH, pPACKIaAblBaTh HATypajbHbIE YHCIIa Ha
MPOCTbIE MHOKHUTEIH.

[Tonp3oBaTbest MacITaboM, COCTABIIATH TPOTIOPIIUN M OTHOIIICHHSI.

Hcnonp3oBath OYKBBI Uisi O0O3HAYCHHWS 4YHCENl TPU 3alUCH  MaTeMaTHYEeCKHX
BBIPOKEHUH, COCTAaBJIATH OYKBCHHBIC BBIPQKCHUS W (OPMYJbl, HAXOAHWTh 3HAYCHUS
OYKBCHHBIX BBIPOKCHHUHN, OCYIIECTBIISII HEOOXOAMMBIE TIOJICTAHOBKH M ITPEOOpa30oBaHMUSL.

HaxoauTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 32124

Pemrate MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4U apUPMETHIECKUM CITOCOOOM.

Pemrate 3anmaum, CcBsi3aHHBIE C OTHOILIEHWEM, MPOMOPIMOHATBLHOCTHIO BEJIUYHH,
MPOIICHTaMHU, PeIlaTh TPH OCHOBHBIE 337]a4M Ha IPOOU U MPOIICHTHI.

Pemate 3amauu, copeprkaiiye 3aBHCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTbH,
BpeMsl, pacCTOsTHUE, II€Ha, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIAUTEIBHOCTh, BpeMs, 00BEM
paboThl, UCHONB3YysSd apuPMETUYECKHE [JIEHCTBHS, OIEHKY, NPHUKUIKY, TOJIb30BaThCs
eAMHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BETUYHH.

CocraBiaTh OyKBEHHBIE BRIPAKECHHUS TI0 YCIOBHIO 33Ja4H.

W3Bnekars nHoOpMalmio, NpeAcTaBICHHYI0 B TaOlWIax, Ha JMHEWHOH, cTon04YaToit
WU KPYroBOM JuarpaMMax, WHTEPIPETUPOBATH TMPEACTABJICHHBIC TaHHBIC, MCIOJIb30BaTh
JTAHHBIC TIPU PEIICHUH 3a71a4.

[IpencransaTs nHGOPMAITHIO ¢ TOMOIIBIO TAOJHII, JMHEHHONW U CTOJIOYATON THUArpaMM.

Harasignasi reomerpus

[IpuBoaUTE MpuUMeEpbl 0OBEKTOB OKPYKAIOLIEr0 MHUpPA, UMEIOIUX (POpMY H3yUEHHBIX
reOMETPUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PAaBHBIX U CUMMETPUYHBIX
¢buryp.

N300paxkaTh ¢ MOMOLIbIO LUPKYJS, JUHEWKH, TPAHCHIOPTHpPAa Ha HEITMHOBAHHOW U
KJeTyaToil OyMare H3y4eHHbIE IUIOCKHE TreoMeTpuueckue (Urypsl U KOHQUrypaiuw,
CUMMETpUYHbIE (QUTYPHI.

[Tonb3oBaTbCcsi TEOMETPUUYECKHUMH TOHATHUSAMU: PABEHCTBO (QUIYp, CHMMETpUS,
WCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETpPHEHl: OCbhb CHUMMETPUH, UEHTP
CUMMETpPHUH.

HaxonuTh BenMWYHHBI YTJIOB U3MEPEHUEM C MOMOIIBI0 TPAHCHOPTUPA, CTPOUTH YIJIbI
3aJJaHHOM BEJIMYMHBI, TMOJb30BaThCS TNPU PEIICHUU 3a7ady TpagyCHON Mepoil YIIoB,
pacrno3HaBaTh Ha YepTeKax OCTPBINA, IPSIMOH, pa3BEPHYTHIN U TYMOM YIJIbl.

BoruncnsaTe ATUHY JTIOMaHOW, MEPUMETP MHOTOYTOJIbHHMKA, MOJB30BaThCS €IMHUIIAMU
W3MepeHusl JJTMHBI, BEIPAXKaTh OJHU €MHHIIBI H3MEPEHUS JUIUHBI Yepe3 Apyrue.

Haxonutb, wuCHONB3ys YepTEKHBIE HHCTPYMEHTHI, PACCTOSIHUSA: MEXIY JBYMs
TOYKaMH, OT TOUKH JI0 MPSMOH, [UIMHY MMyTH Ha KBaJAPATHOM CETKe.

Boruncnsate miomans ¢GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJBHHKOB, HCIOJB30BaTh
pa30bueHre Ha MPSAMOYTOJBbHUKH, Ha paBHbIC (DUTYpHI, TOCTpaWBaHUE 0 MPSIMOYTOJIbHUKA,
MOJIb30BAaThCsl OCHOBHBIMHM €IMHUIIAMU H3MEpPEHHS IJIOMAAN, BBIPAXKATh OIHH EAMHHIIBI
M3MEpEHUS TUIOLIAAN Yepe3 Apyrue.

PacrioznaBate Ha MoOAeNsAX W HM300paKEHUSAX MUPAMHAY, KOHYC, IHIMHID,
MCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeT4aToli Oymare mpsIMOYTOJIbHBIN Mapauienenumes.



Bbraucnare  00bEM  IPSAMOYroJILHOTO — Mapajulelenunena, Kyba, IOoJb30BaThCs
OCHOBHBIMH €IMHULIAMH U3MEPEHHS 00BEMA;

Pemares HecIoXHBIC 3aJa4u Ha HaXO0XACHHUC T'COMCTPUYCCKHUX BCIWYHMH B
MMPAKTUYCCKUX CUTYyalUAX.

OPI'AHU3ALIUA IMPOEKTHOM N Y‘IEBHO-I/ICCJIEI[OBATEJIBCKOﬁ
JAEATEJABHOCTHU OBYYAIKOIIUXCSA

[IpoekTHO-UCCHENOBATENBCKAS ~ JEATEIBHOCTh OTHOCUTCA K  O0JIACTU  JI€TCKOM
CaMOCTOSITENIbHOCTH, OCHOBBIBA€TCA HA HMHTEpPECax IIKOJBbHUKOB, IPUHOCHT UM
VIOBICTBOPEHUE, a 3HAYWT, JIMYHOCTHO-OPHEHTUPOBaHA Ha Kaxaoro pedenka. Ocoboe
3HAYEHUE MTPOEKTHO-NUCCIIEIOBATENBCKON ACITEIbHOCTH B IIKOJIE 3aKIIFOYAETCA B TOM, YTO B
e€ Tmpolecce OHU MPUOOPETAIOT COLMATBHYIO TPAKTUKY 3a TpeaeliaMd  IIKOJIbI,
aanTUPYIOTCS K COBPEMEHHBIM YCIOBHUSAM >KU3HH.

e b0 NPOEKTHOM 1eATeJIbHOCTH SABJISCTCS:
@opMUPOBAHHE AKTUBHOM CaMOCTOSITEIbHOW W WHHMIIMATUBHOM TMO3WLMHM YYAIIUXCS B
YYEHUH.
dopmupoBaHuEe YHUBEPCATBHBIX YUEOHBIX JEeHCTBUI.
Pa3BuTre no3HaBaTeNbHOTO MHTEPECA YUAIIUXCSI.
Peanuzarus mpuHIMTA CBA3M 00yUEHUS C KU3HBIO.

TemaTnka NpoeKkToB
5 kmacc.
. CoBepleHHbIE YHCTa.
. Uucna MepceHnHa.
. UeTpIpe neCTBHUS MaTEeMaTUKH.
. lpeBHHE MEPHI JTUHBI.
. Bo3aukHOBeHUE Uncen.
. CYéTHl.
. CTapuHHBIC PYCCKUE MEPhI HJIM CTApUHHAS MaTeMaTHKa.
. Maruyeckue KBaaparhl.
. 38 monyraeB uiM Kak U3MEPUTh CBOM POCT.
0. 7 unu 13? Kakoe yucio cyactivsee?
1. Benukue 3agaun.
12. BenukonenHas cemepka.
13. Benuuaiimuii MareMaTuk EBkimm.
14. Becelble 3aqauKy.
15. Becenblii ypoK /115 IATHKIACCHUKOB.
16. Becénble 3a1auku 17151 FOHBIX PHIOAKOB.
17. ButaMuHBEI 1 MaTeEMAaTHKa.
18. EnuHuIIBI N3MEPEHHUsI IJIMHBI B pa3HBIX CTPAHAX U B PA3HOE BPEMSI.
19. XXu3Hb HyNA - TGPl U YHCIIA.
20. 3amayn-ckas3Ku.
21. 3amayuuk "O1H 3a0aBHBIE )XUBOTHEIE".
22. 3aK0IMpOBAaHHBIE PUCYHKH.
23. 3ameyartelbHas KOMOMHATOPHUKA.
24. Kak ymHoxanu B [IpeBneit Unaum.
25. KaneHmaph: OT IpEBHUX BPEMEH JI0 HAITUX JTHEH.
26. MaTtemaTtuka B Urpax.
27. Uncno u yuciaoBas MUCTHKA.
28. Yucno, kotopoe 60:bi1e Beenennoii.
29. UncnoBble BEIUKAHBL.
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

UucnoBsie 3a0aBHbI.
Hucnosble cyeBepus.
CrapuHHbIE pyCCKHE MEPhI B UCTOPUHU U PEUX HAPOJIHOM.
CrapuHHBIE pyCCKHUE MEPHI JJTUHBI.
CrapuHHbIE pyCCKHUE MEPHI JUTMHBI B HAPOJHBIX MOCIOBHIIAX U TOTOBOPKAX.
Tanrpam - He IPOCTO Urpa, a MATEMAaTHYECKOE Pa3BIICUCHNE.
Tanrpam. [lentamuno. Knaccuduxarnus 3agau.
TBopelr mepBoro pycckoro ydeOHUKa Jisl CaMOi TOYHOM HAYKU — MaTEeMaTHKHU.
[[TaxmMaTbl 1 MaTEMATHKA.
HIudps! ¥ KPUITOTPAMMBI.
HIudper u kpunrorpadusi.
udps! 1 MaTemMaTuka.
6 kacc
Apudmernka Marauikoro.
Yucna.
MaremMarturka Ha KJIeT4aTon Oymare.
Pemrero Dpatocdena.
MaremaTurKa B JKM3HH YETIOBEKA.
Jleontuit ®ununosuy Maruuukuii u ero «Apudmerukar.
3agaum Ha MeperuBaHue KUIKOCTH.
KoopaunaTHas TUIOCKOCTH U 3HAKU 30/IMaKa.
Anroput™m EBximmna.
AJNTOPUTMBI pEIIeHUs TEKCTOBBIX 3a7a4.
Apxumen - BeIUUYanIuil ApeBHETPEUECKUN MaTeMaTHK, (GU3HK U UHKCHED.
ApXHUTEKTypa U MaTeMaTHKa.
BrIcTpBIii cueT 6e3 KabKyIsITOpA.
Bnusinue "rinaBHbBIX yKcen" Ha XapakTep 4eoBeKa.
Brluncnenue AJIMHBI OKPYKHOCTH.
BrlmnBaHue Ha OKPY>KHOCTH.
["apmoHUs 30J10TOTO CeUeHHUs.
["apMoHUs MaTeMaTUKU U apPXUTEKTYPbl B CAMMETPHH.
['ynnuBep, MMaUIyTHl 1 MaTEMaTUKA.
Ero BennuecTBoO NpOLIEHT.
3HaKu U CUMBOJIBI B yueHuw [ludaropa.
3HaKOMO€ U HEeu3BeCcTHOE uucio [1u.
30J10Tasi IPOMOPLIUSL.
Maremartuka B My3bIKE.
Maremartuka B OpUraMu.
MaremMartuka B IOCJIOBUIIAX U TOTOBOPKAX.
Maremartuka B Ipupoe.
MaremMatuka B CHOPTE U MY3bIKE.
Maruueckue KBaaparThbl.
Marunueckue TaiiHbl ynucia 7.
Maremaruka JIpesaero Bocroxa.
CrapuHHas pycckasi cucTeMa Mep.
CrapuHHbIE €AMHULBI IJTUHBI B IOCIOBUIAX U TOTOBOPKAaX.
CrapuHHbIE €UHULBI U3MEpPEHUs BeTu4HH B 3noce "OnoHxo".
CrapuHHbI€ 33/1a4i APEBHUX HAPOJIOB.
CrapuHHBIE 3371241 HA IPOOH.
@DOJIBKIOPHBIE 33/1a4H.
dopmyIa cI0KHBIX TPOLIEHTOB U €€ TPUMEHEHUE.



39. "TwbI 32 3HAHUSAMU CIICIIN - TpUAYyMai, Hapucyi, pemu!" (Kak camomy co3aate 3amgauy).
40. VYBiekarenbHbIe TecThl "/[Ba B 0HOM".
41. Dkonorus Kpas B 3a7ayax.

BUAbI AEATEJIBHOCTHU OBYUYAIOHIUXCS, HAIIPABJIEHHBIE HA
JOCTHU/XEHUE PE3YJIbTATA
BobINnoJHATS:
apudmeTndecKkue NeCTBUS C MHOTO3HAYHBIMU HATYyPaJIbHBIMH YHUCIIAMH;
OPUKUAKY U OLIEHKY 3HAYCHUW YUCIOBBIX BBIPAKCHUM;
apudmeTndeckne IeHCTBUS ¢ OOBIKHOBECHHBIMH U JECATUIHBIMUIPOOSMH.

BbIuuciasiTh:
3HAYCHUS BHIPAXKCHUM, COJISpIKAIINX CTCTICHU;
3HAYCHUST BBIPAKCHHUU, COJIepIKaIUX OOBIKHOBECHHBIC W JICCATHYHBIC IpOOMH,
BBITIOJIHSITH TIpeoOpa3zoBaHus 1podeii;
MPOIICHT OT YHCJIAa ¥ YUCJIO TT0 €0 MPOIICHTY;
YHCIIOBOE 3HAYCHUE OYKBEHHOT'O BBIPAXKCHUS NIPH 3aJITaHHBIX 3HAYCHUSX OYKB;
IMIEPUMETP MHOTOYTOJbHHKA, IUIOMIAAh MHOTOYTOJbHHKA pa30ueHueM Ha
OpsIMOYTOJIBHUKH, Ha paBHBIC (UTYPHI, HUCIIOJIHF30BAaTh METPHUUYCCKHE CIUHHUIIBI
W3MEPEHUS JUTHHBI U TUTONIAIH;
00BEM TIPSIMOYTOJBHOTO TapaUIeienuIie/ia, Ky0a; HCIOJIb30BaTh CIHHHUIIBI
u3MepeHus oobéma;
3HAYCHUSIBBIPOKCHHUN,COICPIKAIIUXHATY PAJIBHBIC, [ICJIBIC, TOJIOKUTSIBHBICHOTP
UaTeJIbHbIC
quciia, OOBIKHOBEHHBIC M JCCATUYHBIC APOOU, BBIMOJHSTH ITPeOoOpa3oOBaHUS
YHUCEeJI U BBIPAXKECHUU.

Haxoaurtn:
3HaYEHUS YMCIIOBBIX BBIPAXKECHHUN CO CKOOKaMH U 6€3 CKOOOK;
paccTosiHue MEXJIy IABYyMsI TOYKaMH, OT TOYKH OO HOpPsIMOM, IJIUHY MYTH Ha
KBaJIpaTHOM CETKE, B TOM YHCJI€ UCHOJIb3Yysl HU(PPOBBIEC PECYPCHI;
SKCIIEPUMEHTAJIbHBIM MyTEM OTHOIIEHUE NJIMHBI OKPYKHOCTH K €€ TuaMeTpy;
MpUMeEpPbl CHMMETPHH B OKPYKAIOILIEM MUPE;
HEU3BECTHBIH KOMIIOHEHT apu(PMETUUECKOT O ICHCTBUS;
MOYJIb YHCJIA;
macmiTabd mjiaHa, KapThl U BRIYUCISITh PACCTOSIHUS, UCIOJIb3YysI MaclITal;
KOOpAUHATHI TOYEK.

IlpumensiTh:
HNpUEMBI IPOBEPKU PE3YJIbTATA;
IIEPEMECTUTEIIBHOE M COYETATEJIbHOE CBOWCTBA CJIOXKEHMS M YMHOXCHMUS,
pacIpeneuTeIbHOE CBOUCTBO YMHOXKEHHUS OTHOCHUTEIBHO CIIOXKEHUs, CBOMCTBA
apupMeTUIEeCKUX JEeUCTBU;
aJTOPUTMBI BBIYHUCIEHHUs HauOoIbLIero OOIero AeauTeNsi M HaWMEHBIIETOo
Oo0IIero KpaTHOTO JIByX 4YMCEJ, aJITOPUTM pa3JjIoOKEHHUs] 4Yucjia Ha IpOCThIe
MHOYHUTEIIN;
JlecsITUYHbIE APOOH MPU MpeoOpa30BaHUU BEJIUUYUH B METPUUYECKON CHCTEME MEp;
SKBUBAJICHTHBIC TMIPEJICTABJICHUS JAPOOHBIX 4YHMCEJI MpPU HUX CpPaBHEHUU, NOPHU
BbIYHCIICHUSX;
IpaBUJia CPaBHEHUS,



nH(pOpMAIMIO, TPEJACTABICHHYIO B TaOJHIaX, Ha auarpaMMmax Ui pPEHICHUS
TEKCTOBBIX 3aJIa4M 3a/1a4 U3 pPeajIbHON >KU3HU;

TEPMHUHOJIOTHIO: BepIIMHa, peOpo, TpaHb, OCHOBAaHUE, BHICOTA, PaJIMyC M JAHAMETP,
pa3BEpTKA.

HccaenoBarh:
YucioBble 3aKOHOMEPHOCTH, MPOBOJIUTH YHCJIOBBIE IKCIEPHUMEHTHI, BBIJIBUTATH U
000CHOBBIBATH TUIIOTE3HI;
YcnoBus neauMocTty Ha 4 U 6;
obcyxnarb, (GopMyJIUpOBaTh U OOOCHOBBIBATH BBIBOJI O YETHOCTH CYMMBI,
NPOU3BEJCHUS: JBYyX UETHBIX YHCEN, JABYX HEYETHBIX 4YHCIEe, 4YETHOTO WU
HEUYETHOTOUYMCEI;
CBOWMCTBA ACIIUMOCTH CyMMBI U TIPOU3BEJICHUS YUCET;
pa3IUYHBIC PEIICHUSI, 3alTUCH PEIISHN TEKCTOBBIX 3aj1a4;
CBOMCTBa H3YyYCHHBIX (UTyp, CBsI3aHHBIE C CHMMETPUEH, HCIIOJIb3Ys
SKCIIEPUMEHT, HAOJIOAEHHUE, MOICIIUPOBAHME;
HECJIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH, UCTIOJIB30BaTh OYKBBI JIJIsI UX 3aITHCH;
HUCIIONTB3Y S OKCIIEPUMEHT, HaOJII0IcHUE, MOJICITUPOBAHUE, CBOMCTBA
OpsIMOYTOJIbLHUKA, KBaJpaTa, pa30dMBaTh HA TPEYTOJIHBHUKH;
HUCIIOJIB3Yysl IKCIIEPUMEHT, HAOI0JICHHUE, U3MEPESHUE, MOJISIIMPOBAHNE, B TOM YHCIIC
KOMIBIOTEPHOE, W OIHMCHIBATH CBOWCTBA HA3BAHHBIX TEJ, BBISBIATH CXOJICTBA U
pazaudus: MEXIy MTHPAMHUION U TPU3MOMN; MEXTy IIHJIUHIPOM, KOHYCOM U IIapOM.

DopMyJIMPOBATDH:
OIpeieIeHus JIeJIUTEeNIsi W KpaTHOro, HauOOoJbIlIero oOIIero JaeauTens u
HaMMEHBIIIEro OOIIET0 KPAaTHOTO, IMIPOCTOIO0 M COCTABHOI'O YHMCEI; MCHOJIb30BaTh
STHU NOHSITHUS NIPU PELICHUU 3a7aY;
MpaBWJia BEIYUCIICHUS C MTOJIOKUTEILHBIMU U OTPULIATEIbHBIMH YU CIIAMH.

Pemiarn:
TEKCTOBBIC 3aja4u, BKJTFOYAIOIIIHE TTOHSITUS JICJTTUMOCTH,
apu(PMETHIECKUMCITOCOO0M,HCTIOJIb30BaThIIEPEOOPBCEXBO3ZMOKHBIXBAPUAHTOB;
3aJa4y Ha Y9acTH, MPOICHTHI, IIPONOPIINH, HA HAXOXKJICHHUE ApoOu (IIPOIICHTa) OT
BE€JIMYWHBI U BEJIIMYMHBI O €€ apoOu (MpOoIeHTYy), Apodu (mporeHTa), KOTOPhIA
COCTABIISICT OJIHA BEJIIMYMHA OT JIPYTOM;

PacniozHaBaThb:
Ha YepTekKax, pUCYHKaxX ClIydau B3aUMHOI'O PACIIOJIOXKEHUS JABYX HPSIMBbIX;
B MHOT'OYI'OJIbHUKaX NEePIEHAUKYISIPHbIE U apaJlIeJIbHbIE CTOPOHBI;
Ha 4YepTekax ¢ H300pakeHUusx (OTPe30K, JOMaHYIO0, TPEYTrOJIbHUK,
MPSIMOYTOJBHUK, OKPY>KHOCTh), CHAMMETPUYHYIO JJAHHOU OTHOCHUTEIBHO MPSIMOIA,
TOYKH,
BEPHBIE 1 HEBEPHBIE YTBEPKACHUS;
OCTPOYTOJIbHBIN, TPSIMOYTOJILHBIN, TYTIOYT OJILHBIN, paBHOOE IPEHHBINA, PABHOCTOPOHHHU
UTPEYTOJIbHUKU U YIJIBL;,
Ha YepTekax, pUCYHKaX, OIMCHIBATh MUPAMUAY, IPU3MY, HUIIUHIP, KOHYC, II1ap;
pa3BEPTKH napaisiesenurieia, Kyoa, npu3Mbl, TUPaAMUIbI, KOHYCa, IIMIUHIPA;
BEPHBIE U HEBEPHBIC YTBEPXKJICHUS O CBOMCTBAaX YHCEJI, OIPOBEPraTb HEBEPHBIC
YTBEPKAECHUSI C IOMOIIBIO KOHTPIIPUMEPOB.

OneHuBaTh:



Pa3JINYHbIC PCIICHM A, 3aIlIMCHU pCIHeHI/II;'I TCKCTOBBIX3aJda4,
HOqueHHBIﬁ pPe3yiabTaTt, HAXOIAUTb OH_II/I6KI/I, OCYLICCTBJIATHE CaMOKOHTPOJIb,
HIPOBCPAA OTBECT HA COOTBCTCTBUC YCIIOBUIO,

HN300paxkarth:
C nmoMonIp0 4epTEKHBIX HHCTPYMEHTOB Ha HE JUMHOBAHHOW U KJIETYaTON Oymare JiBe
IIepEeCEeKaloIMecsl MpsMbIe, ABE NapajuledbHBIC MOPSMBIE, CTPOUTH MPIMYIO,
MEPICHANKYISIPHYIO JaHHOM;
MHOTOYTOJIbHUKH C TTapayIeIbHBIMHU, TIEPHICHAUKYIISIPHBIMA CTOPOHAMU;
reoMeTpudyeckrue KOH(pUTYpauu, UCIIOIb3ysI CBOMCTBO CHMMETPHHU, B TOM YHCIIE
C TIOMOMIBIO ITU(PPOBBIX PECYPCOB;
C TIOMOIIBIO TPAHCIIOPTHUPA YTIIBI, B TOM YHCJIE B MHOTOYTOJIbHUKE;
nBe (pUTYpBI, CHMMETPUYHBIE OTHOCUTEIHLHO TIPSIMOM;
Ha HEJIWHOBAaHHOW W KJIETYAaTOW OyMare C WCIIOJb30BaHUEM YEpPTEKHBIX
WHCTPYMEHTOB YeTHIPEXYTOJTBHUKH C  3aJaHHBIMH CBOMCTBaMHU: C
napajuieIbHBIMH, TIEPIEHAUKYISIPHBIMH, PaBHBIMHA CTOPOHAMH, MPSIMBIMHA
yTJaMH | JIp., PaBHOOECAPEHHBIN TPEYTOJIbHHUK;
eable Yucia, NOJOKUTEJIbHbIE U OTpULIATEJIbHBIE YHCila TOYKaAaMH Ha YHCIOBOU
OpsIMOI;
Ha KOOPJAWHATHOM TJIOCKOCTH TOYKH U (PUTYPHI TI0 3aJaHHBIM KOOPIMHATAM;
MUpaMUTy, TPU3MY, HUIWHAP, KOHYC, IIap;
pa3BEPTKH mapajuielyienunena, Kyoa, mpu3Mbl, TUpaMUIbI, KOHyca, IWIWHAPA;
croyibyaTbie fUarpaMMai.

IIpuBOoAMTH IPpUMeEPHI:

napajuieJIbHOCTU U NEPHEHAUKYISIPHOCTH IIPSIMBIX B IPOCTPAHCTBE;
HCIIOJIb30BAaHUS B PEAIbHOM KU3HU ITOJIOKUTEIIBHBIX U OTPULIATEIbHBIX YHUCEI;
KoHcTpynpoBaTh MaTeMaTHUeCKHE MPEAJIOKEHUS C TOMOIIBIO CBSI30K «HW», «HUIIN»,
«ECHH..., TO...».

MoaenupoBaTh X0/ pelIeHUs 3aJa4d C IIOMOIIBIO PUCYHKA, CXEMbI, TAOJIUIIBI.
IlpencraBnsaTe JgecsaTUYHBIE JOpoOU B BHUAE OOBIKHOBEHHBIX JpoOert u
OOBIKHOBEHHBIE B BUJE AECATUYHBIX.

CocCTaBIsITh OTHOIICHHUSI M MPONOPILHH, HAXOAUTHh OTHOILIEHWE BEJIWYUH, JICJIUTh
BEJIMYUHY B JAHHOM OTHOIIICHUH.

OOBSICHATh, YTO TaKOE€ MPOLEHT, YMHOTPeOIsITH OOOPOTHI PEYU CO CIOBOM
«OPOLICHT.

OkpyrisaTh ApoOHU U MPOILEHTHI, HAXOAUTh NPUOITUKEHUST YHCEI.

H3Bnekars nHdopmManuio U3 TabnuIl U AUarpamMM, HHTEPOPETUPOBATH TaOJIUYHBbIE
JTaHHBIE, OTIpeAesiTh HauOOJIbIlIee U HAMMEHBIIIEE U3 MPEICTABICHHBIX JAHHBIX.
Hcnonb3oBath OyKBBI JUIsE 0003HAYEHUsI YUCEJI, IPU 3alHUCH MaTeMaTHYECKHX
YTBEPXKIAECHUI, COCTABJISITh OyKBEHHBIE BBIPAXKCHUS IO YCJIOBHIO 3aJa4H.
3anuceiBaTh (GOPMYIIBI: MOEepUMETpa U IUIOMIAAW TIPSIMOYTOJIBHUKA, KBaapara;
JUTUHBI OKPY>KHOCTH, MJIOIIAIN KpyTa.

CocrtaBnsaTe (OpMyJIbI, BBIpAXKAIOIIUE 3aBUCUMOCTH MEXIAYy BEJIUYUHAMU:
CKOPOCTBb, BpeMms, paccTosIHUE; LICHA, KOJIMYECTBO, CTOMMOCTB;
IIPOU3BOJIUTEIIBHOCTh, BpeMs, 00bEM pabOThI; BHIMOJIHATH BBIYHUCIEHUS 110 3TUM
dhopmyam.

CHUCTEMA OLIEHKHM JOCTHKEHUHA OBYYAIOIINXCHA
JUist OLIEHKHU IOCTHKEHUHN YJaluxcsi IpUMEHsIeTCsl NATHOAIbHAs CUCTEMA OLICHUBAHUSI.



OueHKa MUCHbMEHHBIX KOHTPOJIBHBIX PA00T 00y4aKOIIUXCS M0 MAaTeMaTHKe.
OtMeTKa «5», CTaBUTCS €CITH:
paboTa BBIOJTHEHA TIOJTHOCTHIO;
B JIOTHYECKHUX PACCYXJICHUSIX U 000CHOBAHUHU PEIICHUS HET MPOOEIIOB U OMIHOOK;
B PEIICHUH HET MAaTEMATHYECKUX OIMOOK (BO3MOKHA OJTHA HETOYHOCTh, OMUCKA, KOTOpasi He
SIBJISICTCS CJICJICTBMEM HE3HAHUS WJIM HETIOHUMAaHUs y4eOHOTO MaTepuaa).
OT1meTKa «4» CTaBUTCS €CIIH:
paboTa BBIMOJHEHA IMOJIHOCTHIO, HO OOOCHOBAaHHWS IIaroB PEIICHUS HEJIOCTATOYHBI (ECIu
YMEHHE 000CHOBBIBATh PACCYKJICHUS HE SBJSUIOCH CIICIIMATBLHBIM 00EKTOM IPOBEPKH );
JOTIYIIEHBI OJTHA OIIMOKA WIJIM €CTh JIBa — TPU HEJAOUYETA B BBIKIIAJKAX, PUCYHKAX, YePTEIKAX
wiH rpadukax (€ciu 3TH BUABI pa0dOT HE SIBJSUTUCH CIICIIHATBLHBIM 00EKTOM IPOBEPKH ).
OTtMmeTKa «3» CTaBUTCS, €CIIN:
JOTyILIeHO Oosiee OHOM OMMOKHU WK 0oJiee IBYX — TpeX HEJAOYETOB B BBIKJIAIKaX, YepTexax
win rpadukax, HO oOydaromuiics oOnagaer 00s3aTeNbHBIMU YMEHHUSMH 1O NPOBEPIEMOI
TeMe.
OTMeTKAa «2» CTaBUTCS, €CIIN:
JOTYIIEHBI CYIIECTBEHHBIE ONIMOKM, TIOKA3aBIIME, 4YTO OOydJaronmiuiics He o0namaer
00s13aTeTbHBIMA YMEHUSIMH TT0 JTAHHOM TeMe B TIOJTHOM Mepe.
Otmetka «1» cTaBUTCS, SCIIH:
paboTa mokasayia IoJIHO€ OTCYTCTBHE Y 00yJaromerocsi 00s3aTebHBIX 3HAHUN U YMEHUN TI0
MIPOBEPSAEMOU TeMe WM 3HAYUTENIbHAS 9acTh Pa0OTHI BHIMIOJTHEHA HE CAMOCTOSITEIIHHO.
YuuTensr MOXET IOBBICHTh OTMETKY 3a OPHTHHAJIBHBIA OTBET HAa BOIPOC WIH
OPUTHHAJIHOE PEIICHUE 3a7a4d, KOTOPhIE CBHJICTCILCTBYIOT O BBHICOKOM MaTeMaTHYCCKOM
pa3BUTHU OOyYalomIerocs; 3a pelieHue Oojee CI0KHOW 3aJayd WM OTBET Ha Ooliee
CIIOXHBIA BOIIPOC, MPESI0KEHHbIE 00yJaromeMycsi JOTIOTHUTEIbHO MOCJE BBIIOTHEHUS UM
KaKuX-1100 APYrux 3aJaHuil.

OuneHkKa yCTHBIX OTBETOB 00Y4YaIOIMXCS 10 MATeMaTHKe

OTBeT oLIeHUBaeTCsA OTMETKOM «5»,

€CJIM yYEHHUK: TIOJTHO PACKPBLI COJACp)KaHWE maTepuaja B o0beMe, MPeayCMOTPEHHOM
MporpaMMON U YYEOHHMKOM; H3JIOKHJ Marepuanl TPaMOTHBIM S3BIKOM, TOYHO HCIOJIB3YS
MaTeMAaTHYECKyl0 TEPMHHOJIOTHIO W  CHMBOJIMKY, B  ONPEIEICHHOW  JIOTHYECKOM
MOCJIEI0BATEIIbHOCTH; MPABWJIBHO BBIMOJIHUI PUCYHKH, YEPTEKH, TPpa(UKH, COMYTCTBYIOIIUE
OTBETY; MOKa3aJl YMEHHE WJUTFOCTPUPOBATH TECOPUIO KOHKPETHBIMHU MPUMEpPaMH, NMPUMEHSATh
€ B HOBOW CHUTyalldd TPH BBIMOJHCHUH IMPAKTHUUYECKOTO 3aJIaHUsl; MPOJAEMOHCTPHUPOBAI
3HAHME TEOPUU paHEe W3YYCHHBIX COIYTCTBYIOMIMX TeM, C(HOPMHUPOBAHHOCTH U
YCTOWYMBOCTh HCIOJIb3YEMBIX MPHU OTBETE YMEHUW M HABBIKOB; OTBEUYAl CaMOCTOSATEIBHO,
0e3 HaBOJSIIUX BOIPOCOB YUYUTEINs; BOSMOXHBI OJJHA — JIB€ HETOUYHOCTH INPHU OCBEIIECHUU
BTOPOCTETICHHBIX BOIMPOCOB MU B BBIKJIAJIKAX, KOTOPbIE YUYEHUK JIETKO HCIPABHI MOCIE
3aMeuyaHus yUuTes.

OTBeT OLIeHNBaETCHA OTMETKOM «4»,

€CIIM YIOBIETBOPSET B OCHOBHOM TPEOOBAaHUSM Ha OILIEHKY «5», HO TMPU ITOM HUMEET
OJIMH W3 HEIOCTATKOB: B W3JIOKEHUHU JOMYIIEeHbl HEOONbIINE MpoOenbl, HE HCKAa3UBIIEE
MAaTeMaTHYECKOE COJIepKaHUEe OTBETA; JNOMYUIEHbI OAWH — JBa HEJOYETa MPU OCBEUICHUU
OCHOBHOT'O COJIEpP>)KAHUSI OTBETA, WCIPABIEHHBIE MOCJIE 3aMEUYaHUsl YYUTENs; JOIMYIIECHbI
omunOKa unu Oojiee JBYX HEIOYETOB NMPHU OCBEIICHUU BTOPOCTENEHHBIX BOMPOCOB WIIH B
BBIKJIAJIKAX, JIETKO UCIIPABIICHHBIE MOCIIE 3aMEUaHUs YUUTETIS.

OTBeT OlleHUBAETCSI OTMETKOM «3»,

€CIIM  HEMOJIHO  PAcKpBITO  COJepXkaHWe MaTepuana (CoaepKaHUE  H3JI0KEHO
(dbparMeHTapHO, HE BCErJa MOCIEI0BATEeNHHO), HO MOKa3aHO OO0IIee TMOHUMaHUE BOIPOCa U
MPOJIEMOHCTPUPOBAHbl YMEHUS, JIOCTATOUHBIE JUIsI YCBOEGHHS IPOTrpaMMHOTO Marepuaia



(ompenenenbl «TpebOBaHUSAMH K MATEMaTHIECKOM MOATOTOBKE 00YJAIOIIUXCS» B HACTOSIIICH
IIpOrpaMMe [0 MaTeMaTUKE); UMENINCh 3aTPYAHEHMSI U IOIYLIEHBI OIIMOKYU B ONPEACICHUN
MaTeMaTU4YECKONH TEPMUHOJIOTHH, YE€PTEKaX, BBIKJIAJAKaX, UCIPABIECHHBIE NIOCIE HECKOJIBKHUX
HABOJSIIMX BOIPOCOB YUYMUTENS; YUCHUK HE CIPABUIICS C NMPUMEHEHHUEM TEOPUM B HOBOU
CUTYallUW TIPY BBIMOJHEHUH MPAKTUYECKOTO 33/1aHUs, HO BBITIOJIHIII 331aHUs 0053aTEILHOTO
YPOBHS CJI0)KHOCTH [0 JaHHOM TE€M€; IPU JI0CTATOYHOM 3HAHUHM TEOPETHUYECKOIo MaTepualia
BbISIBJIEHA HEJOCTATOYHAsl COPMUPOBAHHOCTh OCHOBHBIX YMEHMI U HAaBBIKOB.

OTBeT OlIeHUBAETCSI OTMETKOM «2»,

€CITM HE PACKPBITO OCHOBHOE COJIEpKaHKue ydeOHOTo MaTepuaia; OOHapyKEHO He3HaHUE
YUEHHKOM OoJblieid uian HauboJjiee Ba)KHOW 4YacTH  Y4eOHOrO MaTepuana; JOMYIIEHBI
OMOKK B ONPEACICHUN TTOHSATHIA, IPH UCTIOJIH30BAaHUM MaTEMaTHYECKON TEPMHUHOJIOTHH, B
pPUCYHKaX, 4epTekax MM Trpadukax, B BBIKIAQJKaX, KOTOpPbIE HE HCIPABIEHBI IOCIIE
HECKOJIbKUX HAaBOJSIIHUX BOIIPOCOB YUUTEIIS.

OTBeT OlleHUBAETCSI OTMETKOM «1»,

€CJIM YYEHMK OOHApyXKWJ IOJIHOE HE3HAHUE U HEMOHMMaHHE H3y4aeMoro ydeOHOro
MaTepuaga Ui He CMOT OTBETUTh HU Ha OJMH U3 MOCTaBJICHHBIX BOIPOCOB M0 U3yYEHHOMY
Matepuany. O6mas KiaccupuKanus omnooK.

[Ipn oueHke 3HaHMN, YMEHHUH M HABBIKOB OOYyYalOUIMXCS CJEIyeT YYUTHIBATh BCE
omnOKu (rpyoble U Herpyoble) U HEJOUETHI.

I'pyObIMH cUMTAIOTCH OIIMOKH:
e HE3HaHHME ONpEJCJICHHUS OCHOBHBIX TMOHSTHH, 3aKOHOB, TPaBUJ, OCHOBHBIX
TOJIOKEHU TEOpHH, He3HaHue (Hopmys, OOIIETPUHATHIX CHMBOJIOB 0003HAUCHUM
BEJIMYMH, €IMHUL UX U3MEPEHUs; - HE3HAHHE HaUMEHOBaHUI eTMHUI] U3MEPEHUS;
HEYMEHUE BBIJICINTh B OTBETE IVIABHOE;
HEYMEHUE IPUMEHATh 3HAHUS, AITOPUTMBI JJIs PEIICHUS 3a/a4;
HEYMEHUE JIeNIaTh BHIBOJIBI M 0000IIECHNS;
HEYMEHHE YUTATh U CTPOUTH IPaUKH;
HEyYMEHHUE IMO0JIb30BaThCs IEPBOUCTOUHUKAMHU, YIEOHUKOM U CIIPABOYHHKAMU;
MoTepss KOpHS WJIM COXpPaHEHHE TIIOCTOPOHHEr0 KOpHs; oTOpackiBaHue 0e3
00BsICHEHUH OJJTHOTO U3 HUX; PAaBHO3HAUYHbBIC UM OIIMOKH;
®  BBIYMCIIUTEIbHBIE OUTMOKH, €CJIM OHU HE SBIISIOTCS OMHUCKOM;
® JIOTUYECKHE OIIMOKH.
K Herpy0ObIM omm0KamM OTHOCATCS
® HETOYHOCTh (POPMYIHUPOBOK, ONpPEICICHUN, TMOHATUH, TEOpUl, BbI3BaAaHHAsS
HEIMOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB ONPEIEISIEMOTO IMOHATHUS WIM 3aMEHOU
OJIHOTO - IBYX U3 3TUX MPU3HAKOB BTOPOCTENIEHHBIMH;

® HETOYHOCTh rpaduka;

® HEpALMOHAIBHBIA METOJ PELICHUs 3aJaud WJIM HEJOCTATOYHO MPOJYMAHHBIA IUIAH
oTBeTa (HapyllleHHWE JIOTMKHM, T[OJMEHa OTAEIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTETNICHHBIMU); HEpallOHAJIbHBIE METOJbl PaOOTHI CO CHPABOYHOW U JAPYroi
JIUTEPaTypoi;

e HEyMEHHE pellaTh 3a/1a4H, BBITIOTHATH 3aJaHUs B 001IEM BUJIE.

Henoyerammu siBisIOTCH:

e HepalHoHaJIbHbIC IPUEMbI BBIYUCICHUI U MPEoOpa30BaHMIA;

e HeOpe)KHOe BBINOJIHEHHUE 3aMuCei, yepTexeil, cxem, rpadukoB.

Hrorosas ouneHka 3HaAHUI, YMEHHUH U HABBIKOB

3a yueOHYI0 4eTBEpTh U 3a TOJi 3HAHMS, YMEHHUS U HABBIKM YUYAIIMXCS MO0 MaTeMaTUKe
OIIEHUBAIOTCS OJIHUM OajlyIoM.



OcHoBaHuMeM Uil BBICTABJICHUS MTOTOBOM OIICHKM 3HAHUM CIy)KaT pe3yJbTaThl
HaAOJIOJICHUI y4YHUTeNsl 3a MOBCEIHEBHON pabOTON Y4EHUKOB, YCTHOTO OIMPOCA, TEKYIIHUX H
UTOTOBBIX KOHTPOJILHBIX PaboT. OHAKO MOCIEIHIM MPUIACTCS HANOOIbIIIEe 3HAYCHHE.

IIpu BbICTAaBIIEHMM UTOTOBOM OLICHKH YYMTBIBACTCS KaK YPOBEHb TEOPETUYECKUX 3HAHUU
YUEHHKA, TaK U OBJIAJICHUE UM MPAKTUYCCKUMH YMEHUSIMH U HaBbIKaMHu. OHAKO YYEHUKY HE
MOJKET OBITh BBICTABJICHA IIOJIOJKUTEJIbHAS WUTOrOBas OLICHKA II0 MaTEMAaTHKE, €CJIM BCE WM
OOJIBIIMHCTBO €r0 TEKYHMX OOYyYarolmMX M KOHTPOJIbHBIX palOT, a TakXKe HTOTOBas
KOHTpOJIbHAsT paboTa OIIEHEHBl KaK HEYTOBJICTBOPHUTEIIbHBIE, XOTS €ro YCTHBIE OTBETHI
OLICHUBAJIUCH MOJIOKHTCIBHO.

OuneHka NpoeKkTHOH padoThI.

OTMeTKa «5»
[TpaBUSIEHO TOHSATHI 11€TTh, 33/1a4H BHITIOJHEHUS MTPOCKTA.
CobmroieHa TEXHOJIOT UL UCTIOJTHEHUS POEKTa.
[IposiBrieHBI TBOPYECTBO, MHUIIMATHBA.
[IpeabsiBICHHBIN MPOAYKT ACATEIHHOCTH OTJIMYAETCS BBHICOKUM Kaue€CTBOM HCIIOJTHEHHUS,
COOTBETCTBYET 3asBJICHHON TEME.

OTmeTKa «4»
[TpaBUIIEHO TIOHSATHI 11€7Th, 33]Ja4YH BBITIOJHEHHUS MTPOCKTA.
ColnrofieHa TEXHOJIOTHSI WCIIOTHEHUSI MPOEKTa, HO JIOMYIIEHbI HE3HAYUTEIbHBIC ONINOKH,
HETOYHOCTU B 0(OPMIICHHUHU.
[IposiBIEeHO TBOPYECTBO.
[IpenbsiBICHHBIN MPOAYKT ACATEIHHOCTH OTIMYAETCS BBICOKUM KaueCTBOM HCITOJTHEHHUS,
COOTBETCTBYET 3asBJICHHON TEME.

OtMmeTKka «3»
[TpaBUIILHO IOHSATHI 11EJTh, 33/1a4YH BHITIOJHEHHUS MTPOCKTA.
JlomyIieHbI HAPYIICHHS B TEXHOJOTUH UCTIOTHEHUSI TIPOEKTa, €ro 0(hOPMIICHHH.
He nposiBneHa caMoCTOATEBHOCTh B UCTIOJTHEHHH MTPOEKTA.

OTMmeTKa «2»
[IpoekT He BBITIOJIHEH UJTH HE 3aBEpIIICH.

Tect

Omnenka "5" craButcs 3a 90-100% npaBMIIbHO BHITIOJIHEHHBIX 3aaHUI
Ouenka "4" craButcs 3a 66 - 89% npaBUIIbHO BBHITOJIHEHHBIX 33/IaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBITIOJHEHHBIX 3a/IaHUN
Ouenka "2" craBuTCS, €CIIM NPaBUILHO BbINMOJIHEHO MeHee 50% 3aianuit

TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne HaunmenoBanue
(ungposbie)
n/ | PpasiesioB M TeM Konrpoabsubie | I[IpakTuueckne
Bcero oOpa3oBaTe/ibHbIE
n NMPOrpamMMbl padoTbI padoThI
pecypchl
HarypanbHbie
qucia. bu6mmoreka [JOK
1 JleiicTBusS C 43 1 https://m.edsoo.ru/7f
HaTypaJIbHBIMU 4131ce
YUCIIaMH
2 Harnsagnas 12 2 bu6nmoreka [JOK



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

reoMeTpusl. https://m.edsoo.ru/7f
Jlunuu Ha 4131ce
MJIOCKOCTH
bubmuoreka [JOK
O6§;I;HOBGHHHG 48 1 https://m.edsoo.ru/7f
AP 4131ce
H
arpiHas bu6mmorexa [{OK
;ZOMGTPM' 10 1 https://m.edsoo.ru/7f
HOTOYI'OJIbHA 4131ce
KH
(S ——. bubnuoreka [JOK
o6 38 1 https://m.edsoo.ru/7f
)5
AP 4131ce
H
aria Bu6miorexa [[OK
rTeOMeTI:;M' 9 1 https://m.edsoo.ru/7f
€l1a 1 (pUrypsl 4131ce
B IPOCTPAHCTBE
[TOBTOhCHIE I bu6morexka [IOK
p 10 1 https://m.edsoo.ru/7f
000061IeHNE 4131ce
OBUIEE
KOJIMYECTBO
YACOB I1O0 170 4 4
I[TPOI'PAMME
6 KJIACC
N HaumeHoBaH Kosan4yecTBo yacos JJIeKTPOHHBbIE
; ne pasiejioB (uudpoBbIe)
n/ Konrpoabusie | IIpakTuueckue
U TeM Bcero oOpa3oBaTe/ibHbIE
I padoThI padoThI
NporpamMmbl pecypcsbl
HaTvhaiL HELe bubnuoreka [JOK
qncﬁ 30 1 https://m.edsoo.ru/7f
414736
H
reir;{I:lejj bubmuoreka [JOK
prit. 7 https://m.edsoo.ru/7f
IIpsimMble Ha 414736
MJI0CKOCTH -
bu6nmoreka [JOK
Hpodu 32 1 1 https://m.edsoo.ru/7f
414736
Harnsagnas 6 1 bu6nmoreka [JOK
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I[TPOTPAMME

reoMeTpHusl. https://m.edsoo.ru/7f
Cummerpust 414736
BBIpa)KeHI/IH C Bbubauoreka HOK
OyKBaMH 6 https://m.edsoo.ru/7f
414736
iir;;zf;l;i bubmmoreka [{OK
®uryps Ha 14 https://m.edsoo.ru/7f
414736
IINIOCKOCTHU
Eg J;I(”KHTGHBH bubmmoreka [{OK
OTpPHLATENBH 40 https://m.edsoo.ru/7f
414736
bIC HHCJIa
IIpencraBnen bubmmoreka [{OK
He JaHHBIX 6 https://m.edsoo.ru/7f
414736
iir:;:f;;:_ bu6mmnoreka IIOK
duryps! B 9 https://m.edsoo.ru/7f
414736
IIPOCTPAHCTBEC
ggjg;z:;te’ bubmuorexa [JOK
10 CI/ICTeMaTI/I?,;]_[ 20 https://m.edsoo.ru/7f
414736
us
OBIIEE
KOJIMYECTBO 170
YACOB IIO
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