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INOACHUTEJIBHASA 3AIINCKA

[TproputeTHBIME LIETSIMU O0yUEHUSI MaTeMaTHKeE B 6 Klaccax SIBISIOTCS:

e TMpPOJODKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTUYECKUX MOHSATUH
(unciio, BenWYMHA, TeoMmeTpuueckas (Qurypa), oOecrneunBarommux
MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MAaTEMAaTHYECKOro 00pa30oBaHUs
00yJaroIuxcs;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIUXCH,
MO3HABATEJIbHON aKTUBHOCTH, HMCCIIEOBATEIbCKUX YMEHMM, MHTEpeca K
W3YUYCHHUIO MATEMaTUKH;

e TMOABEACHUE O0YYaIOIIMUXCS HA JTOCTYIHOM ISl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPY’KAIOIIETO MUPA;

e (opmMupoBaHue PyHKIMOHAIBHON MAaTEMAaTUYECKON TPAMOTHOCTH: YMEHHUS
pacro3HaBaTh MAaT€MaTHYECKHE OOBEKThl B PEAIbHBIX JKU3HEHHBIX
CUTyalUsX, MPUMEHSATh OCBOEHHBIE YMEHHS [JIsl PELICHHS MPaAKTUKO-
OpPUEHTUPOBAHHBIX 3aJ1ay, HHTEPIPETUPOBATH MMOJYUYEHHBIE PE3YyJIbTaThl U
OLICHMBATh UX Ha COOTBETCTBUE MPAKTUUECKON CUTYaLIUU.

OcCHOBHbIE JIMHUM COAEpKaHUs Kypca MaremMaTuku B 6 Kijaccax —
apuMeTHiecKas u TeOMETpUIECKasi, KOTOPhIE Pa3BUBAIOTCS MapauIeIbHO, Kaxaast
B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHMO OJIHA OT APYTOM,
a B TECHOM KOHTAKTE M B3aUMOJEHCTBUU. Takke B Kypce MaTEMaTUKH MPOUCXOTUT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U OMUCATEIbHON CTATUCTHKHU.

N3yuyenue apudmMeTnueckoro mMaTepralia HaUMHAETCS CO CUCTEeMaTH3alluUd U
pPa3BUTHA 3HAHWI O HATYpaJbHBIX YHCIAX, MMOJYYEHHBIX HAa YPOBHE HAYaJbHOIO
oOwiero oopazoBanus. [Ipyu 3TOM COBEpPILIEHCTBOBAHUE BEIUMCIUTENBHON TEXHUKHU U
(GbopMHpOBaHHE HOBBIX TEOPETUUYECKUX 3HAHMM COYETAETCS C Pa3BUTHEM
BBIYHMCIIUTENLHON KyJIbTYpbl, B YACTHOCTH C OOYyYEHHMEM NPOCTEUIIUM MpUEMaM
NPUKUAKA U OLEHKH PE3yJIbTAaTOB BBIUMCICHUI. M3yueHHne HaTypaJlbHbIX YHCEI
NpoJoKaeTca B 6 Kilacce 3HAKOMCTBOM C HayalbHBIMU MOHSTHUSIMUA TEOPUU
JETUMOCTH.

K 6 xnaccy oTHecEH BTOpOHM 3Tam B M3Y4YEHHH APOOEH, Tie MPOUCXOAUT
COBEpIIICHCTBOBAHNE HABBIKOB CPaBHEHUS U MpeoOpa3zoBaHUsS APoOEi, OCBOECHHE
HOBBIX BBIYMCIIUTEIbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIYMCICHUH, B TOM
YUCJIe 3HAUYCHUN BBIPAKCHUM, COJEPKAIUX U OOBIKHOBEHHBIC, W JCCATUYHBIC
IpoOu, YCTaHOBJICHUE CBSA3EH MEXKAy HUMHU, PACCMOTPEHUE NPUEMOB pELICHUS
3ajady Ha JApoOou. B Hagane 6 kjacca MPOUCXOAUT 3HAKOMCTBO C MOHSTUEM
IPOLIEHTA.

Oco0eHHOCThIO H3yUEHUS MTOJIOKUTEIBHBIX M OTPUIIATEIBHBIX YHCE SIBIISETCS
TO, YTO OHHM TaKXKXE€ MOTYT pacCMaTpUBaTbCS B HECKOJBKO 3TanoB. B 6 kiacce B
Hayasie u3ydeHus: Tembl «l10J10KUTENbHbIE U OTPUIIATENIbHBIEC YHUCIIAY» BBIIEISAETCS



noareMa «llenpie uncia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBLHBIMU
YUCIAMA M JEUCTBUSIMH C IIOJOKHUTEIBHBIMU W OTPULATEIBHBIMU YHUCIAMU
IIPOUCXOJIUT Ha OCHOBE COJIEP>KATENIBHOIO MOAX0AA. DTO MO3BOJISIET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTb OOYyYaOIUXCSd MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ W C MPaBWIAMH 3HAKOB IIPU BBIOJIHEHUHU
apudmernyeckux aeicTBuil. M3yueHWe palloHaIbHBIX YHCEN Ha JTOM He
3aKOHYHTCSI, a OyJeT MPOJOIIKEHO B Kypce ainreopsl 7 Kiacca.

ITpu oOyueHuHM pelIeHHI0 TEKCTOBBIX 3a4ady B 6 Kiaccax HCIOJIb3YIOTCA
apumernyeckue npuémsl perierus. [Ipu orpaboTke BEIUMCIUTEIBHBIX HABBIKOB B
6 Kiaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJa4M CIECAYIOIIMX BUAOB: 33aJa4d Ha
JBWKEHUE, HA YacTH, HA NOKYNKH, Ha pabOTy M MNPOU3BOAUTEIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUA U Tiporopuuu. OOydaronmecs: 3HaKOMSTCS ¢ IpUEMaMu
pemieHus 3aaad  nepedbopoM BO3MOXKHBIX BapuUaHTOB, YydwaTcs paboTaTth cC
uHpopMaluen, NpeACcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B mporpamme yueOHOro Kkypca «Maremartuka»  MOpeayCMOTPEHO
(dbopMHpOBaHUE MPONEIECBTUUECKUX alreOpandeckux mpencTaBiieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa
BBOJIUTCS IIOCTENIEHHO. DyKBEHHas CHUMBOJIMKA IIUPOKO HCIIOJIB3YETCSA MPEKIE
BCETO JIJIS1 3alMCU OOIIUX YTBEPKACHUM U IPEI0KEHHM, POpMYJI, B YaCTHOCTHU JIJIst
BBIYMCJIEHUS T€OMETPUYECKUX BEITUYHH, B KAUECTBE «3aMECTUTENS» YHUCIIA.

B mporpamme yueOHOro kypca «Maremartukay MpeACTaBICHA HarJsIHAS
reoMeTpus, HallpaBJICHHAs HA  pa3BUTHE o0Opa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3yYEHWH T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HAa HAIJSAHO-IIPAKTUYECKOM
YPOBHE, OMHUPAETCS Ha HarJIsAIHO-00pa3HOEe MbIIUIEHHE oOyvaromuxcs. bonbias
pOJIb  OTBOAUTCA TNPAKTHYECKOM  JIEATENIBHOCTH, ONBITY, JKCIIEPUMEHTY,
MozearpoBanuto. O0yyaronecs: 3HaKOMATCS ¢ T€OMETPUUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEHIIMMH KOH(PUTYpaLUIMU, ydaTcs
M300pakaTh MX Ha HEJIMHOBAHHOW M KIIeTYaTOM Oymare, paccCMaTpUBaKOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HarIAAHOM T€OMETPUU 3HaHUs,
MOJIy4YeHHbIE OOYYaroIIMMHUCS Ha YpOBHE HayajdbHOIro o0O0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo y4yeOHOMY IUIaHy B 6 Kjaccax H3y4aeTcsi MHTErpUpPOBAaHHBIN
npeamer «MareMatuka», KOTOpPbIM BKIIOYAET apu(METHUECKHl MaTepuanl u
HaIISIHYI0O T€OMETPHUIO, a TakKe NPOIEJEeBTUYECKHE CBEICHUS U3 airedpsl,
AJIEMEHTHI JJOTUKH U Hayasla ONMCaTEIbHON CTATUCTHKM.

Ha uzyuenue yueOHOro Kypca «Marematuka» otBoautcs B 6 kimacce — 170
4acoB (5 4acoB B HEJIENIO).

Pabouas nporpamma coctaBieHa B COOTBETCTBUE IPOrPaMMON BOCIIUTAHHUS .



COJAEPKAHUE OBYUYEHUA
6 KIIACC

HarypanbHble ynciia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHUS, TMOPSAOK  JEUCTBUIM,  HCHOJB30BAHHE  CKOOOK.
Hcnonp30BaHre NpH BBIYUCIEHUSAX IEPEMECTUTEIBLHOTO U COUETATEIBHOTO CBOMCTB
CJIOKEHUS U YMHOXKEHUS, PaCIpeIeTUTENBHOIO CBOMCTBA yMHOKEHUSI. OKpyTIIeHNE
HATypaJbHBIX YHCEIL.

Jlenurenu u KpaTHbIE YKcia, HAUOOIBIINN OOIIMM JeNIUTENb U HAaUMEHbIIIEE
obmiee kpaTHoe. JlemuMOoCTh CyMMBbI U IPOU3BEeHUS. [leneHne ¢ ocTaTKoM.

Apodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO ApOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsiiounBaHue apooeil. Pemienue 3a1a4 Ha HAXO0XKJEHHUE YaCTH OT
LEeJOro M LENOro mo ero 4vactu. J[poOHoe uuciao Kak pe3yabTaT JeNICHUS.
[TpencraBieHue 1ecATUUHON ApoOU B BUAE OOBIKHOBEHHOM IpOOU U BO3ZMOKHOCTh
IIPEICTABICHUS] OOBIKHOBEHHOU APOOM B BHIE ACCATUUHOMU. JlecaTnunbie 1podu u
MEeTpHUYEecKasi cucteMa Mep. ApupMeTnueckre JeUCTBHS U YUCIOBbIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMH IPOOSMHU.

OtHomenue. JleneHue B JaHHOM OTHOIIEHWMH. MacmTab, mponopuus.
[IprumeHenune mponopuri Npyu PEeIIEHUN 3a1a4.

[lonaTre npoueHTa. BerunuciaeHne NpoueHTa OT BEIUYMHBI U BEJIMYUHBI 110 €€
MPOLIEHTY. BbIpakeHne MpOUEHTOB AECATUYHBIMU ApoOsmu. PermeHue 3amay Ha
IIPOLICHTHI. BrIpakeHne OTHOLIEHUS BEIMYUH B IIPOLIEHTaX.

ITos0:kMTENBHBIEC M OTPULATEIBHbBIC YHCJIA

[lonoxurenbHble U OTpULATENbHBIE yucaa. Llenpie yucna. Monynp uucna,
reoMeTpuyeckas HHTeprnperauus Moayias uyucina. KM3o0paxeHue uyucen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHME  YHCElL.
ApudmeTnueckue JeHCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopauHATBI TOUKM Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAUHATHON
IIJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHUS

[Tpumenenue OyKB /Jis 3aITUCU MaTEeMAaTUUECKHUX BBIPAKEHUH U MIPEIJIOKCHUH.
CpoiicTBa apudmeTnueckux JeHCTBUN. ByKBEHHBIC BBIPAKEHUS U YHCIOBBIC
MOJACTAHOBKU. DyKBEHHBIE PaBEHCTBA, HAXO0XKJICHUE HEW3BECTHOIO KOMITOHEHTA.
®opMmyibl, HOpMyYJIBI TIEPUMETPA U TIJIOIIAAN MPAMOYTOJIbHUKA, KBaAparTa, 00bEmMa
napajuieNienunena u Kyoa.



Penienne TekcTOBBIX 33124

Pemenne TeKCTOBBIX 3amad  apudMeTHUECKHM  crocoboM. Pemienue
JOTHYECKHX 3a7ad. Perenne 3agad nepe6opoM BceX BO3MOKHBIX BApPUAHTOB.

Pemienne 3amad, conaepxamux 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYHHBIL:
CKOPOCTb, BpeMs, paccTosiHUE, LICHA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOAUTEIILHOCTh, BpeMs, 00BEM paboThl. EQuHUIEI W3MEpEeHUs: MaccChl,
CTOMMOCTH, PACCTOSIHUSI, BDEMEHH, CKOPOCTH. CBA3b MEXKIAY €AMHUILIAMU U3MEPEHUS
Ka)XJI0W BEJIMYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMOPIUOHATBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIlIeHHe OCHOBHBIX 3aJ1a4 Ha IpOOU U MPOLICHTHI.

OueHka W TPUKHUIKA, OKpyrieHue pesyibTara. CocTaBieHUE OYKBEHHBIX
BBIPAKEHUH I10 YCJIOBHIO 3aJa4H.

[IpencraBnenne NaHHBIX C MOMOIIbIO TaOmuI U guarpamm. Cronbuatbie
JAArpaMMbl: YTEHHUE U ITIOCTPOEHHE. UTeHNE KPYTrOBBIX AUarpaMm.

Harasgnas reomerpust

Harnsigueie npenacraBieHus o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTPE30K, JIy4Y, yTOJl, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYHOCTb, KPYT.

B3auMHOe pacnonokeHue OByX NOPSMBIX Ha IUIOCKOCTH, IapajljICiIbHbIC
MpsIMbIE, TEPIECHAUKYJISIPHBIE TpsAMbIE. M3MepeHue pacCTOSHUN: MEXIY ABYyMS
TOYKaMH, OT TOYKH J0 MPSIMOM, JUTMHA MapIIpyTa HA KBAJIPATHOU CETKE.

N3Mepenne M TOCTPOEHHE YIVIOB C MOMOULIBIO TpaHCHopTyupa. Buuasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, PAMOYTOJIbHBIN, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, MIpUMEpPHI
YETBIPEXYTOJBHUKOB. [IpsIMOYTOJIBHUK, KBAJIpaT: UCMOJIb30BaHUE CBOWCTB CTOPOH,
yIJI0B, nuaroHaneid. M3o0pakeHue reoMeTpuyeckux (QUryp Ha HEIMHOBAHHOMU
Oymare ¢ WCIOJB30BAHUEM IMPKYJS, JMHEHKU, YTOJIbHUKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp MHoOroyronpHuka. IloHsTue tIomanu QUIypsl, €IUHUIIBI
n3Mepenus mwiomaau. [lpubnmkénHoe usmepeHue miomaau Guryp, B TOM 4YUCJIe Ha
KBagpaTHOU ceTke. [IpubmmkEHHOE W3MEpEHUEe JIMHBI OKPY>KHOCTH, IUIOIIAIN
Kpyra.

CumMeTpusi: LIEeHTpaJIbHAas, OCeBast U 3€pKaJIbHAsi CHMMETPHUH.

[TocTpoeHue CUMMETPUYHBIX (QUTYD.

Harmnsigaelie npeacTaBieHus 0 TPOCTPAHCTBEHHBIX (DUTypax: mapajuiesienumnes,
KyO, Tpu3Ma, NUpaMHIa, KOHYC, IWIMHAp, Imap u cdepa. M3obpaxenue
pocTpaHCTBEHHBIX (Guryp. [IpuMepsl pa3BEPTOK MHOTOTPAHHUKOB, ITWIMHIPA U
konyca. Co3manue Mojeliell TpOCTpaHCTBEHHBIX (uryp (w3 Oymaru, mpOBOJIOKH,
IJIACTWJIMHA U JPYTUX MAaTepUaoB).



[Tonsitue oOBEMaA, eauHUILI w3MepeHUs: 00béMa. OO0BEM NPSIMOYTOIBLHOTO
napajuiesnenunena, Kyoa.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHUS MporpamMmbl ydyeOHOro Kypca
«MaremaTnkay» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp TpakJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PpEIICHWU MPAKTHYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXKIACHWH, YMEHHIO BHUJIETb
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, MOHUMAHMEM MaTEeMaTHUYECKOM HayKd Kak c(eppl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, perysapHas Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAaHHOCTH OKPY KaOIIEH Cpeibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTyalldl0, BOCIPHHUMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aefcTBu:

e BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXKIy TOHATHAMHU, (POpMYIHpPOBaAThH
OTIpEeJICICHUs]  TIOHATHM, YCTAHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukany, OCHOBaHUSA T OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYJIMPOBATH U  MPEoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TMPSAMBIC M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (AKTOB, BBICTPAaWBaTh AapTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNW WHCTPYMEHT IMO3HAHUA,
(GbopMyIUpOBaTh BOIPOCHl, (PUKCHPYIOLIME MPOTUBOpPEUHE, MpPOoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00hEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

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

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yUHUTEeNIEM U CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOMY PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHus1, CONOCTABISATH CBOU CYXKACHHS C CYKACHUSIMU JIPYTUX YUaCTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyTHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboThI IPH PELICHUH YYEOHBIX MaTEMAaTUUECKUX 3a/1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl padoOT, JOroBapUBATHCA,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMHU 4YJ€HAMU KOMaH/IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, aITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIA/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECCa U pe3ybTara
peleHns MaTeEMaTUIEeCKOM 3a1a4u;

IPEABUAETH TPYIHOCTHU, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSCHSITH NMPUYUHBI JOCTHXKEHUS WM HEJOCTHXKEHUS IIEIH,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 6 Kiacce oOyYarONIMICS TOJNYYHUT CIIEIYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucsia v BbIYMCIEHUS

3HaTh U NMOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU YHUCEI U
crioco0amMu MX 3aMucH, NEPEXOAUTH (€CIU 3TO BO3MOKHO) OT OJJHOU (POpMBI 3amucu
qyuclia K Ipyrou.

CpaBHUBaTh U YIOPSIOYUBATH 1IEJIbIE YKCIIAa, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEUCTBUS C HATYPAJIbHBIMU U IIEJILIMU YU CIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
JPOOSIMU, TIOJIOKHUTEIILHBIMU U OTPULIATETLHBIMU YUCIIAMHU.

Beruncnars 3HaueHHS YUCTOBBIX BEIPAXKEHUH, BHIOIHATD TPUKUJIKY U OIIEHKY
pe3yJibTaTa BBIYKMCIICHUH, BBIIOIHATh MPEeoOpa30BaHUsl YHUCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCUTh TOYKY Ha KOOPAWMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM M HM300pakaTh 4YKCIIa TOYKAMH HA KOOPAMHATHOW MPSIMOM, HaXOIUTh
MO/JTyJIb YUCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOPAMHATAMU
3TOM TOYKH.

OKpyrsaTh IENble Yuciia U JECATUYHBIC TPOOH, HAXOIUTH MPUOJIMKEHUS
YUCEIL.

YucsioBbie 1 0yKBEHHBbIE BHIPAKCHUSA

[TonnmaThs U ynotrpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aMUCHIO0 CTETICHU YKCIIA,
HAaXOJUTh KBaJpaT W KyO 4MCIa, BBIYUCIATH 3HAYCHUS UYMCIIOBBIX BBIPAKEHUH,
COAEPXKAILUX CTEIICHU.

[Tonmp30BaThCA MpU3HAKAMU JICIMMOCTH, PACKIIAJIbIBATh HATYPAIbHBIE YHCIIA
Ha MPOCTHIE MHOXKHUTEIIH.

[Tonp30BaThCs MacITabOM, COCTABIISITH IPOTIOPIIMU U OTHOIICHUS.

Hcnonp3oBaTh OYKBBI 111 0003HAYEHUST YUCEIT MPU 3aMMCHA MAaTEMATUIECKUX
BBIPKEHUI, COCTABIISITh OYKBEHHBIC BHIPAKECHHS U (DOPMYJIbI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIPQXXEHHUM, OCYIIECTBISASI HEOOXOAUMBIE  TOACTAHOBKHM U
npeoOpa3oBaHuUsl.

Haxoauts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PenieHnne TekcTOBBIX 33124

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a4a41 apU(METUUECKUM CTIOCOOOM.

PemaTe 3a1aun, CBSI3aHHBIE C OTHOIIEHUEM, PONOPLIHOHATIBLHOCTHIO BEJINYHH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIE 33/1a4u Ha APOOU U MPOIIECHTHI.



Pemate 3amaum, coaepxampe 3aBUCHMOCTH, CBS3BIBAIOIINAE BEIWYWHBI:
CKOpOCTb, BpeMms, paccTosiHue, LICHA, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEIILHOCTh, BpeMs, O00BEM pabOTHI, HCIHOJIB3YsS apuPpMeTHICCKUE
JNEWCTBUS, OULEHKY, MPUKUAKY, TIOJb30BATbCS  EAUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBnsaTh OYKBEHHBIE BRIPAKEHUS IO YCIOBHIO 3a/1a4H.

W3Bnekats wHGOPMAINIO, MPEACTABICHHYI0 B TaOJWIaX, Ha JWHEWHOMH,
CTOJIOYATOM WM KpPYroBOM JMarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JIaHHBIE, UCIIOJIb30BaTh JAHHBIE IPU PEIICHUH 3a]1a4.

[IpencraBiaTe HHPOPMAIIMIO C TTOMOIIBIO TAOJINII, JIMHEHHON U CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTH TpPUMEPHI OOBEKTOB OKPYXKAIOIIErO0 MHpa, HUMEIOIUX (Gopmy
U3YYEHHBIX T€OMETPUUYECKHX TUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYpP, TMPUMEPHI
PaBHBIX U CHMMETPHUYHBIX (DUTYD.

N3o0paxkatb ¢ TOMONIBIO LMPKYJSI, JUHEWKH, TpaHCIOPTHpPA Ha
HEJIMHOBAHHOW U KJIeTYaTol OyMare u3y4eHHbIE TUIOCKUE TeOMEeTpUUecKue GUrypbl
U KOH(UTypaluu, CAMMETPUYHBIE (DUTYPBI.

[Tonb30BaTHCSA TEOMETPUUECKUMU OHITUSIMU: PABEHCTBO (PUTYDP, CHMMETPHS,
HCIMOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCh CHMMETPHUH, LICHTP
CUMMETPUH.

Haxoauts BeIM4YrHBI YTIIOB U3MEPEHUEM C ITIOMOILLIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbI 3aJaHHOM BEJIMYMHBI, TIOJIB30BATHCS P PELICHUH 3aJa4 I'PagyCHON Mepou
YIJIOB, PacliO3HaBaTh HA YEPTEXKaX OCTPBIN, MPSIMOM, PA3BEPHYTHIA U TYIION YIJIBL.

BpuncnsaTe OIMHY JOMaHOW, TMEPUMETP MHOTOYTOJBbHHUKA, MOJb30BATHCA
€MHUIIAMH U3MEPECHUS JUIMHBI, BEIPAXKaTh OJHU €AUHUIBI U3MEPEHUS JJIMHBI 4ePE3
JIpyrue.

Haxoauts, ucnosnb3yst 4epTERHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKAY JABYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, JITTMHY IYTH HA KBAJIPATHOU CETKE.

Beruucnare miomanbk  (GUIyp, COCTaBICHHBIX W3  MPSIMOYTOJIbHUKOB,
MCIIOJI30BaTh pa30reHNE Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (DUTYPHI, JOCTPAUBAHUE
JI0 TIPSIMOYTOJIbHUKA, MOJIb30BATHCA OCHOBHBIMH €MHULIAMA U3MEPEHUS IUIOIIAIH,
BBIPAYKATh OJHU €IMHULIBI N3MEPEHUS IUIOLIAIA Yepe3 APYTHE.

Pacno3naBaTh Ha MOJENAX M H300pKCHUSAX MUPAMUIY, KOHYC, HUJIUHID,
HCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300pakath Ha KJIeTYaTOW Oymare MpsMOYyTOJIbHBIN MapajuieIenumnes.

Beraucisate 005EM IpsIMOYTOJILHOTO Tapajljiesienuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMU €MHUIIAMU U3MEPEHUS 00bEMa;



Pemars Hec0XHbBIC 3a/ladi Ha HAXOXIACHUC I'COMCTPUUYCCKUX BCIIMYWH B
IMPAKTHYCCKUX CUTyallHs



6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbIe
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 Boramenenis u usmeperis 23 1 https://m.edsoo.ru/7f414736
. bubmuoreka [IOK
6
2 JlelcTBUA CO CMENIAHHBIMU YUCIIaMHU o7 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
3 OTHOLICHHS H IPONOpLHH 19 1 1 https://m.edso0.ru/7f414736
. bubnuorexa [IOK
3
4 JleficTBHSI ¢ pallMOHATBHBIMH YHCIAMHU 35 1 https://m.edsoo.ru/7fA14736
bubmmoreka IIOK
5 P i 13 2
CHLCHHE ypaBHCHuH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
6 K 11 1 1
OCOPAMHATHL Ha TUTOCKOCTH https://m.edso0.ru/7f414736
bu6nmorexa LIOK
7 IT 12 1
OBTOpeRHe https://m.edso0.ru/7f414736
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 15 5
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