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INOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU LETAMHU O0yUEHHUSI MAaTEMATUKE B 6 KJIaccax SIBJISIOTCSA:

e TMPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MMOHSATUH
(unciio, BeIWYMHA, TeoMmeTpuueckas Qurypa), oOecrneunBaroIMX
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTeMaTHYE€CKOro 0Opa3OBaHMS
00y4JaroIxcs;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIUXCH,
MO3HABATEJIbHON aKTUBHOCTHU, HMCCIIEOBATEIbCKUX YMEHMM, MHTEpeca K
W3YUYCHHUIO MATEMAaTUKH;

e TMOABEACHUE O0YYaIOIIMUXCSA HA JTOCTYIHOM ISl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPY’KAIOILIETO MUPA;

e (opmupoBaHue GyHKIIMOHATBLHON MAaTEMAaTUUYECKON IPAaMOTHOCTH: YMEHHUS
pacro3HaBaTh MAaT€MaTHYECKHE OOBEKThI B PEAIbHBIX JKU3HEHHBIX
CUTyalusaX, MPUMEHSATh OCBOCHHBIE YMEHHS [JI PEIICHUS MPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETUPOBATH MOJIyYECHHBIE PE3YIbTAThI U
OLICHMBATh UX Ha COOTBETCTBUE NMPAKTUUECKON CUTYaLIUH.

OcCHOBHbIE JIMHUM COAEpKaHUS Kypca MaTeMaTuku B 6 Kiaccax —
apuQMeTHIecKas u TeOMETPUIECKas, KOTOPhIE Pa3BUBAIOTCS MapAIIEIbHO, KaXKaas
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OHA OT JIPYTOMH,
a B TECHOM KOHTAaKT€ U B3anMOJAeHCTBUU. Takke B Kypce MaTeMaTUKU TPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATEIbHON CTATUCTHKU.

N3yuyenue apudmernueckoro MaTeprania HaUMHAECTCS CO CUCTEMATU3AINKU U
pPa3BUTHS 3HAHHWI O HATYpaJbHBIX YKCIAX, MOJIYYECHHBIX HA YPOBHE HA4YaJbHOIO
oOwiero oopazoBanus. [Ipyu 3TOM COBEpPILIEHCTBOBAHUE BEIYUCIUTENBHON TEXHUKHU U
(GbopMHpOBaHHE HOBBIX TEOPETUUYECKUX 3HAHMM COYETAETCS C Pa3BUTHEM
BBIYUCIIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOYYEHHMEM MPOCTEHIIIUM MNpuémMam
NPUKUAKA U OLIEHKH PE3yJIbTAaTOB BBIUMCICHHI. M3yueHre HaTypalbHBIX UYHCEl
NpoJoKaeTca B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU MOHSTHSIMUA TEOPUU
JETUMOCTH.

K 6 knaccy oTHecEH BTOpO#l 3Tam B WM3Y4Y€HUU APOOEH, rjae MpOUCXOJUT
COBEpIIICHCTBOBAHNE HABBIKOB CpPaBHEHUS M MpeoOpa3zoBaHUs ApoOei, OCBOCHHE
HOBBIX BBIYMCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYHCICHUH, B TOM
YUCJIe 3HAYCHUN BBIPAKCHUM, COJEPKAIMUX U OOBIKHOBEHHBIC, W JCCATUYHBIC
JIpo0H, YCTAaHOBJICHUE CBSA3EH MEXKAY HUMHU, PACCMOTpPEHUE MPUEMOB pEIICHUS
3ajady Ha JApobu. B Havase 6 kiacca MPOUCXOAUT 3HAKOMCTBO C MOHSITHEM
IPOLIEHTA.

Oco00EHHOCTHIO N3YUYCHHUS TTOJIOKUTEIBHBIX U OTPUIIATEIILHBIX YUCEIT SIBIISICTCS
TO, YTO OHHM TaKXKXE€ MOTYT pacCMaTpUBaTbCS B HECKOJBKO 3TanoB. B 6 kiacce B
Hayasie u3ydeHus: Tembl «l10JI0KUTENbHbIE U OTPUIIATENIbHBIE YHUCIIAY» BBIIEISETCS



noareMa «llenpie uyncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMU
YUCIAMA M JEUCTBUSIMH C IIOJOKHUTEIBHBIMU W OTPULATEIBHBIMU YHUCIAMU
IIPOUCXOJIUT Ha OCHOBE COJIEP>KATENIBHOIO MOAX0AA. DTO MO3BOJISIET HA JOCTYITHOM
YpPOBHE IO3HAKOMHUTH OOYyYarOIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCIE€ M C MPaBWIAMH 3HAKOB IIPU BBIINOJHEHUU
apudmernyeckux aeicTBuil. M3yueHWe palloHaIbHBIX YHCEN Ha JTOM He
3aKOHYHTCSI, a OyJeT MPOJOIIKEHO B Kypce ainreopsl 7 Kiacca.

[Tpu oOyueHuM pemIeHHI0 TEKCTOBBIX 33Jad B 6 Kiaccax HCIHOJIB3YIOTCA
apumernyeckue npuémsl perierus. [Ipu orpadboTke BEIYUCIUTENBHBIX HABBIKOB B
6 Kiaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJa4yM CIECAYIOIIUX BUIOB: 33Ja4d Ha
JBWKEHUE, HA YacTH, HA NOKYNKH, Ha pabOTy M MNPOU3BOAUTEIBHOCTh, Ha
IPOLICHTHI, HA OTHOLLIEHUA U Tiponopiuu. OOyyarommecs: 3HaKOMATCS ¢ TpruéMamMu
pemieHus 3aaad  nepedopoM BO3MOXKHBIX BapHaHTOB, YywaTcs paldoTaTth cC
uHpopMaluen, NpeACcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B mporpamme yueOHOro Kkypca «Maremartuka»  MOpeayCMOTPEHO
(dbopMHpOBaHUE MPONEIECBTHUECKUX alNreOpandecKkux MNpeacTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBHCHUMOCTH OT MAaTEMAaTUYECKOTO KOHTEKCTa
BBOJIUTCS IIOCTENEHHO. DyKBEHHas CHMMBOJIMKA IIMPOKO HCIIOJIB3YETCSA MPEKIE
BCErO JIJIS 3aMMCH OOIINX YTBEPKACHUM U TPEI0OAKEHHM, (POPMYJI, B YaCTHOCTHU JIJIst
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD) YUCIIA.

B mporpamme yueOHOro kypca «Maremarukay MNpeACTaBICHA HarJsIHAS
reoMeTpus, HallpaBJICHHAs HA  pa3BUTHE o0Opa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B U3YYEHUU T'€OMETPUH, KOTOPBIA OCYLIECTBISACTCS HA HArJIAJIHO-TIPAKTUYECKOM
YPOBHE, OMHUPAETCS Ha HArJIsAIHO-00pa3HOE MbIIUIEHHE oOyvaromuxcs. bosnbas
poOib  OTBOOWTCA  NPAKTHYECKOM  JIEATEIBHOCTH, ONBITY, JKCIIEPUMEHTY,
MoearpoBanuto. O0yyaronecs: 3HaKOMATCS ¢ T€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypalusiMH, ydaTcs
300pakaTh MX HA HEJIMHOBAHHOW M KJeT4aTOM Oymare, paccMaTpuBalOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HarIAAHOM T€OMETPUU 3HaHUs,
MOJIy4YeHHbIE OOYYaroIIMMHUCS Ha YpOBHE HayajdbHOIro o0O0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo y4eOHOMY IulaHy B 6 Kilaccax H3y4aeTcs HHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPbIM BKIIOYAET apu(METHUECKHl MaTepuanl u
HarJSAHYI0 TE€OMETPUIO0, a TaKXKe IPOIEAEBTUUECKUE CBEACHHUS M3 anreopsl,
AJIEMEHTHI JIOTUKHU M Ha4ayla ONHACATENbHOU CTaTUCTUKH.

Ha uzyuenue yueOHOro Kypca «Matemaruka» oTBoautcs B 6 kimacce — 170
4acoB (5 4acoB B HEJENIO).



COAEPKAHUE OBYUYEHUA
6 KIIACC

HarypanbHble ynciia

ApudpmeTnueckne NEUCTBUS C MHOIO3HAUHBIMHM HaTypaJbHBIMHM UYHCIAMHU.
YucnoBble  BBIpAXEHUs, MOPAJOK  JEWCTBUM, MHCIOJNb30BAHHE  CKOOOK.
Hcrnonb30BaHue NPU BBIYUCIICHUAX IEPEMECTUTEIIBHOTO U COYETATEIBHOTO CBOMCTB
CIIOKEHUS U YMHOXEHUS, PaCIPEIEIUTEIIBHOIO CBOMCTBA YMHOKEHUA. OKpYTJICHHUE
HaTypaJbHBIX YUCEIL.

Jlenurenu u KpaTHbIE YKcia, HAUOOIBIINN OOIIMM JeNIUTENb U HAaUMEHbIIIEE
obmiee kpaTHoe. JlemuMOCTh CyMMBbI U TIPOU3BEICHUS. JleleHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO ApOOM, COKpallleHHE IpOoOeH.
CpaBHeHuUe U ynopsiiounBaHue Jipooeil. Pemienue 3a1a4 Ha HAXO0XKJEHNUE YaCTH OT
LEeJOro M LENOro mo ero 4vactu. J[poOHoe uuciao Kak pe3yabTaT JeNICHUS.
[TpencraBieHue 1ecATUUHON ApoOU B BUAE OOBIKHOBEHHOU IpOOU U BO3ZMOKHOCTh
MPECTABICHNS] OOBIKHOBEHHOW APOOM B BHUJE ACCATUUHOMU. JlecaTnuunbie 1podu u
MeTpHUUYecKas cucteMa Mep. ApudMeTnueckre 1eUCTBUS U YUCIOBbIE BBIPAYKEHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHMU. Macmitab, MOponopLus.
[IprumeHenune mponopuri Npyu PEeIIEHUN 3a1a4.

[lonaTHe npoueHTa. BerunciaeHrne NpoueHTa OT BETUYMHBI U BEJIMYUHBI 10 €€
MPOLIEHTY. BbIpakeHne MpOUEHTOB AECATUYHBIMU ApoOsmu. PermeHue 3amay Ha
IIPOLICHTHI. BhIpaskeHNE OTHOLLIEHNS BEJIMYUH B IPOLIEHTAX.

ITos0:kMTENBHBIEC M OTPULATEIBHbBIC YHCJIA

[TonoxurenbHble W oTpUUATENbHbIE yncaa. Llenbie yncma. Monynb yucina,
reoMeTpuyecKkas HHTeprpeTanus Moayis uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsAMor.  YucnoBele  npoMexyTku. (CpaBHEHHME  YHCElL.
ApudmeTnueckue JeCTBUS C MOJOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

[IpssMoyroJsibHas cucreMa KOOpAMHAT Ha IIIOCKOCTU. KoopauHaThl TOUKM Ha
IJI0CKOCTH, abcuucca U opauHara. [loctpoenue Touek u GUryp Ha KOOpJIMHATHON
IIJIOCKOCTH.

BykBeHHBIe BbIpaKeHUs!

[IpumeHenue OyKB JIs1 3aIMCU MaTEMATUYECKUX BBIPAKEHUIN U PETI0KEHU.
CpoiicTBa apupMeTnyeckux AercTBUil. ByKBEHHbIE BBIPAKEHUS U YHUCIIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE PABEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®dopmysl, popmyIasl IEpUMETPA U IIOLIAAMN NPIMOYTOJIbHUKA, KBaJpaTa, o0bEMa
napajuieNienunena u Kyoa.



Pemienune TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amauy  apudmernyeckuM crmocobom. Pemienue
JOTHYECKHX 3a7ad. Perenne 3agad nepe6opoM BceX BOSMOKHBIX BAPUAHTOB.

Pemienne 3amad, conaepxamux 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYHHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LICHA, KOJINYECTBO, CTOMMOCTB,
POU3BOAUTENLHOCTh, BpeMs, 00bEM paboThl. EMWHUIBI W3MEpeHUs: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpDEMEHU, CKOPOCTH. CBSI3b MEKY EAMHUL[AMU U3MEPECHHUS
Ka)XJI0W BEJIMYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH, IPOIIEHTAMHU; PEIIEHNE OCHOBHBIX 3ajiad Ha IpOOU U MPOLIEHTHI.

OueHka W TPUKUIKA, OKpyrieHwe pesynbrara. CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[TpencraBieHre AaHHBIX C MOMOIIBI0 TaOmul W auarpamMM. CrtonOuaTeie
JarpaMMBbl: YTEHHE U IIOCTpOeHUE. UTeHUE KPYyTOBBIX JUarpaMM.

Harasinnas reomerpust

Harnsinuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, Mpsmas,
OTpE30K, JIy4, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anMmHOe pacnosioKeHue IBYX IpPSAMBIX Ha IIJIOCKOCTH, ITapajulesIbHBIC
NpsIMbIE, TEPIECHANKYJSIPHBIE NpsMble. M3mepeHue paccTosHUN: MEXAy ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHA MaplIpyTa Ha KBaAPaTHOU CETKE.

M3mepeHne W INOCTpOEHHE YIIOB C IIOMOLIBIO TpaHcnoprupa. Bumel
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, PAMOYTOJIbHBIN, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOIbHUK, IIPUMEPHI
YEeThIPEXYTOJIBHUKOB. [IpsIMOYTrONBHUK, KBagpaT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yIJIOB, nuaroHanend. M3o0paxkeHne reoMeTpudeckux (QUryp Ha HEIMHOBAHHOMU
OymMare ¢ WCIIOJIb30BAHUEM LUPKYJs, JHUHEHKH, YTOJbHHUKA, TPaHCIOPTHPA.
[Toctpoenus Ha kieTyaToi Oymare.

[lepumerp MHoroyroiabHuka. IloHsTue miomanu ¢GuUrypsl, €IUHULBI
u3Mepenus miomaau. [Tpubnmxénnoe nsmepenue mwiomaan Guryp, B TOM 4Yucie Ha
KBagpaTHOU ceTke. [IpubmmkEHHOE W3MEpEHUEe JIMHBI OKPY>KHOCTH, IUIOIIAIN
Kpyra.

CumMmMmeTpus: LIeHTpaibHasi, OCeBas U 3epKajbHas CHMMETPUHU.

[TocTpoeHne CUMMETPUYHBIX UTYD.

Harnsinaele npeacTaBieHus 0 IpOCTPAHCTBEHHBIX PUTypax: mapasuiesenuIe],
KyO, Tpu3Ma, NOUpaMHIa, KOHYC, IWUIMHAp, Imap u cdepa. M3obpaxenue
npocTpaHCTBEHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAaHHUKOB, HMIJIMHApPA U
koHyca. Co3ganue Mojenel MpOoCTPaHCTBEHHBIX (puryp (u3 Oymaru, mpOBOJIOKH,
IJIACTWJIMHA U JPYTUX MAaTepUaoB).



[Tonsitue o0OBEMA, emuHUILI H3MEpeHUs o0BEMa. OO0BEM MPSIMOYTOJIHLHOTO
napajuiesnenunena, Kyoa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOT'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«MaremaTnkay» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCHUHCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKJIaHUHA U PEAM3ALUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHUI HAayKd, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAIMPABIEHHOCTH, OCO3HAHUEM Ba)XKHOCTHM MaTEMAaTHUYECKOIO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHINA3ALMIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEPECcaxX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
MX BO3MOXXHBIX MOCJIECTBUH JJIsl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATeIIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM UHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aefcTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHWUH MEXKIy TOHATUAMHU, (HOPMYITHPOBATH
ONpeneNieHUs]  TMOHSATHM, yCTaHAaBIMBaTh  CYUIECTBEHHBIH  INpHU3HAK
KJIacCU(pUKALMU, OCHOBAaHUS N7 OO0OOILNEHHS M CPaBHEHUS, KPUTEPUH
IPOBOAUMOTIO aHAIN3a;

e BOCIPHHUMATh, (QOPMYyIHpPOBaTH M  NPEoOpPa3OBHIBATH  CYKICHHUS:
YTBEpAUTENIbHbIE M OTpULATENbHBbIC, €AMHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBATh aAPTyMEHTAIUIO, TPHBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNW WHCTPYMEHT IMO3HAHUA,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, ApTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHUE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOOIEHUS] U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMYy MpeACTaBiICHUS HHPOPMALMH U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIIPUHUMATDL U (bOpMYJII/IpOBaTB CYXKIACHUA B COOTBCTCTBUUN C YCJIOBUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBHTYy AIbHON
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JIPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JAPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3yJibTaTa
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYAHOCTHU, KOTOPBHIE MOI'YT BO3HUKHYTH IIPU PELLIECHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYHMHBI JOCTHXKCHUS WM HEIOCTHXKEHUS IIEIH,
HAXOAHTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHuss B 6 Kkiacce OOyYaroIIMHCA MOJIYYUT CIEIYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BbIYMCICHUS

3HaTh U NMOHUMAaTh TEPMHUHBI, CBSI3AHHBIE C PA3IMYHBIMH BUAAMHU YHUCEN H
crioco0aMu MX 3aIucH, EPEXOANUTD (€CIIU 3TO BOZMOKHO) OT OJIHOM (POPMBI 3aITUCH
qyuclia K Ipyrou.

CpaBHUBaTh U yHOPSAA0YUBATh LIE€TbIE YHCIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
JIpo0u, CpaBHUBATH YKCIIa OHOTO U Pa3HBIX 3HAKOB.

BbINONHATH, coYeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, ApU(PMETHUECKHE
JEHCTBUS C HaTypaJIbHBIMU U LIETBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JECSITUHYHBIMU
JIPOOSIMH, MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

BbIYMCIATh 3HAUEHUS YUCTOBBIX BHIPAKEHU, BBITIOJIHATH PUKUAKY U OLICHKY
pe3yibTaTa BbIUUCIECHUH, BBINOJIHATH MPEOOpa30BaHUs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

CoOTHOCHTh TOYKY Ha KOOPAMHATHOW IPSMONH € COOTBETCTBYIOILUM €M
YHUCIOM M H300pa)kaThb 4YMCla TOYKAaMH Ha KOOPJUMHATHOM MpPSIMOW, HAaXOIUTh
MOJYJIb YHCJIA.

COOTHOCUTH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOpAMHATAMU
9TOM TOYKH.

OkpyryiaTh LI€Jble YHclia U ACCATUYHBIE APOOH, HAXOAUTh MPUOIMKEHUS
qucel.

YucsioBbie 1 0yKBEHHBIE BHIPAKCHUA

[ToHnmaTe U ynoTpedsaTh TEPMUHBI, CBSI3aHHbBIE C 3aMMChIO CTENEHU YMCIIa,
HaXOAUTh KBaJApaT M KyO uucia, BBIUUCIATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUH,
COZIEPIKAILUX CTEIICHH.

[Tonp30BaThCAd MPU3HAKAMM JEIUMOCTH, PAaCKIaJbIBaTh HATYpaJIbHbIC YHCIA
Ha IPOCThIE MHOKUTEIH.

[Tonb3oBaThCsA MacITaOOM, COCTABIATH MPOMOPLIUUA U OTHOLIEHUS.

Hcnonp3oBaTh OyKBbI i1 0003HAUYECHUS YKUCE MIPH 3allMCH MaTEMaTHYECKUX
BBIPXEHUH, COCTaBIATh OyKBEHHBIE BHIPAXKEHUS U (POPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPOKEHHMM, OCYIIECTBISAA HEOOXOAMMBIE IMOACTAHOBKUM U
npeoOpa3oBaHuUsl.

HaxoauTe HEn3BECTHBI KOMIIOHEHT PABEHCTBA.

Penienne TekcTOBBIX 33124

Pemmats MHOTOIIArOBBIE TEKCTOBBIE 337]a4l apU(PMETUUECKUM CIIOCOOOM.

Pemate 3a1a4n, CBsI3aHHBIE C OTHOILIEHHEM, IPONIOPLIMOHATIBHOCTHIO BEJINYNH,
IPOLEHTaMHU, PEIIAaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U IPOLEHTHI.



Pemare 3amauym, conepKamume 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYMHBI:
CKOPOCTB, BpeMs, paccTosiHue, 1LICHA, KOJINYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTh, BpeMs, OOBEM pabOThl, HCIONB3YsAd apuUPpMETHUECKHE
JNEWUCTBUS, OLEHKY, [MPUKUAKY, TOJIb30BAThCS  EOUHULIAMHU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnaTb OyKBEHHBIC BBIPAXECHHS 110 YCIOBHIO 33a4H.

W3Bnekats wHGOPMAINIO, MPEACTABICHHYI0 B TaOJWIaX, Ha JWHEWHOMH,
CTOJIOYATOM WM KPYroBOW JauMarpammax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JIAaHHBIE, UCIIOJIb30BaTh JAHHBIE IIPU PEIICHUH 3a]1a4.

[IpeacraBnsats HHGOPMAILIMIO C TIOMOIIBIO TAOIHII, JIMHEWHON U CTOI0YATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTH TpPUMEPHI OOBEKTOB OKPYXKAIOIIErO0 MHpa, HUMEIOIUX (Gopmy
U3YYEHHBIX T€OMETPUUYECKUX TUIOCKUX MU MPOCTPAHCTBEHHBIX (QUTYpP, TPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N300paxkatb ¢ TNOMOUIBIO ULUPKYJs, JIMHEHKH, TpPaHCIOpPTHpa Ha
HEJIMHOBAHHOW U KJIeTYaTol OyMare u3y4eHHbIE TUIOCKUE TeOMEeTpUUecKue GUrypbl
U KOH(UTypanuu, CAMMETPUYIHbIE (DUTYPBI.

[Tonb30BaTHCS TEOMETPUUECKUMU TTOHITUSMU: PABEHCTBO (PUTYDP, CHMMETPHS,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEN: OCh CHUMMETPHUH, LIEHTP
CUMMETPUH.

Haxoauts BeIM4YrHBI YTIIOB U3MEPEHUEM C ITIOMOILLIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbI 33JaHHOM BEJIMYMHBI, TTOJIB30BATHCS MPU PEIIEHUH 3a]a4 IPalyCHOU MEPOU
YIJIOB, PacIiO3HaBaTh HA YEPTE)KAX OCTPBIN, MPSIMOM, PA3BEPHYTHIN U TYIIOU YTJIbI.

BpuncnsaTe OIMHY JOMaHOW, TMEPUMETP MHOTOYTOJBbHHUKA, MOJb30BATHCA
€MHUIIAMH U3MEPEHUS JUIMHBI, BEIPAXXaTh OJHU €AUHUIBI U3MEPEHUS JJIMHBI 4epe3
Jpyrue.

Haxoautse, ncnosb3yst 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKAY ABYMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JJTMHY ITyTH HA KBAJPATHOW CETKE.

Beruucnare miomanbk  (GUIyp, COCTaBICHHBIX W3  MPSIMOYTOJIbHUKOB,
MCIIOJI30BaTh pa30reHNE Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPHI, JOCTPAUBAHUE
JI0 TIPSIMOYTOJIbHHKA, ITOJIb30BATHCS OCHOBHBIMM €UHULIAMHA U3MEPEHUS TUIOLIAHN,
BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS TIOIAN Yepe3 APYTHUe.

Pacno3naBaTh Ha MOJENAX M H300pKCHUSAX MUPAMUIY, KOHYC, HUJIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aToi Oymare IpsMOYTOJIbHBIN Mapaijiesienune.

Beraucisate 00bEM TpsIMOYTOJILHOTO Tapaijiesienunena, Kyoa, mojlb30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMa;



Pemarts Hec0XHbBIC 3a/ladyi Ha HAXOXICHUC T'COMCTPHUYCCKUX BCIWYMH B
IMPAaKTHYCCKUX CUTyallHAX.



TEMATHYECKOE IINTAHUPOBAHUE

6 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
HanmMeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 H 2
ATYpaiIbHHE THCAa 30 0 https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. [psimbie Ha 7 0 1 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jlpodn 32 L L https://m.edsoo.ru/7f414736
bubmuoreka [IOK
4 H . 1
ariAAHas reoMeTpis. CHMMCTPHS 6 0 https://m.edsoo.ru/7f414736
bu6mmoteka IIOK
B 1
> bIpAIKCHIS ¢ OyKBaMH 6 0 https://m.edsoo.ru/7f414736
Harmsianas reomerpusi. @urypsi Ha bubnnorexa [JOK
6 14 1 1
TTOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
7 I1 1
PEHCTABIICHHE HAHHbX 6 0 https://m.edso00.ru/7f414736
bubnmorexa LIOK
I1 4 2
8 OJIOKUTETbHBIC ¥ OTPHUIIATEIIBHBIC YHCIIa 0 0 httos://m.edsoo.ru/7FA14736
9 Harnsaaas reomerpusi. @urypsi B 9 0 1 bubnmnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
[ToBTOpenue, 06001IeHNE, bubnunorexa LIOK
10 20 1 0
CHCTEMAaTHU3AIINS https://m.edsoo.ru/7f414736
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