MHHHUCTEPCTBO MPOCBEIEHUS POCCUICKOM ®EJEPAIIIN
MuHHCTEePCTBO NPOCBEIEHUSI U BOCIIUTAHUSA YJIbSIHOBCKOM 00J1aCTH
YupasJienne 00pa3oBaHusi AAMUHUCTPALMH ropoaa YJIbIHOBCKA
MBOY «I'yoepHaTopckuii HHKeHepHbIH auueid Ne 102

PACCMOTPEHO
PykoBoautens MO yuutenei
UHPOPMATUKU U MAaTEMATUKU

P.M. Hcmarunosa
[TpoTokomn Nel
oT «28» aBrycra 2024 r.

[TpoTokomn Nel

COI'ZTACOBAHO YTBEPXIEHO
3aMecTUTENb AUPEKTOPA IO HupekTop nuuest
HMP Mynosa

fOnua
BanepbeBHa

10.B. [lynosa
[Tpuka3 Ne359
oT «28» aBrycra 2024 r.

T.A. YeprymiknuHa

oT «28» aBrycra 2024 r.

PABOUYASI IPOTPAMMA
(ID 4674705)

yueOHOro npeamera «MareMaTuka

JU1s1 00y4aromuxcs 6 KiaccoB

I.YJIbsSHOBCK,

2024



MNOACHUTEJIBHASA 3AIIMCKA

[TpropuTeTHEIMU LIETSIMU O0yUEHUSI MaTeMaTUKE B 5—6 Kitaccax sSIBISIOTCS:

e TPOAOKCHHE (HOPMHUPOBAHUS OCHOBHBIX MATEMATUYECKUX TOHSATHIM
(uncmo, BenWYMHA, TeoMeTpudeckas (urypa), 00ECIeUMBAIOIINX
MPEEMCTBEHHOCTh W TEPCHNEKTUBHOCTh MaTEeMaTHYECKOTO O0Opa30BaHUS
00yJaroIIMXCs;

e Pa3BUTHUE MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN 00ydaromumxcs,
MO03HABATEILHON aKTHMBHOCTH, HCCIENOBATEIbCKMX YMEHWH, MHTEpeca K
U3YYCHUIO MAaTEMAaTUKU;

e TOABEJCHUE O0YUYAIOIMUXCS HA JOCTYITHOM JISI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYKAIOIIETO MUPA;

o (dopmupoBaHue QPYHKIIMOHATEHON MaTeMaTHUYE€CKONH TPAMOTHOCTH: YMECHHSI
pacro3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PCAIbHBIX JKH3HCHHBIX
CUTYaIUsAX, TPUMEHATh OCBOCHHBIC YMCHHS JUIS PEIICHUS TPAKTHKO-
OpPUEHTUPOBAHHBIX 3aja4, HHTEPIPETUPOBATH MOJYICHHBIC PE3YJIbTAThI U
OIICHUBATh WX Ha COOTBETCTBHE MPAKTHUECKON CUTYaITHH.

OcCHOBHBIE JMHUHM COJACPKaHUS Kypca MaTeMaTMKH B 5—6 Kilaccax —
apudmMeTndecKas U TeOMETPUIECKasi, KOTOPhIE Pa3BUBAIOTCS TAPALIEIHHO, KaXK1as
B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYTOM,
a B TECHOM KOHTAKT€ U B3aMMOJICHCTBHUH. Takke B Kypce MaTeMaTHKHU TPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU ajIreOpbl M OMUCATEIbHOW CTATUCTHKH.

Wzydenne apupMeTHIeCKOro MaTepuana HaunHAETCS CO CHUCTeMAaTH3allud U
pa3BUTHS 3HAHWH O HATypaJbHBIX UYHCIIAX, IMOJYYCHHBIX HAa ypOBHE HAYaJIbHOTO
obmero oopaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAaHUE BHIYUCIUTEIILHON TEXHUKH U
dbopMUpOBaHHE HOBBIX TEOPETHUECKUX 3HAHWUU COUYETAeTCS C pa3BUTHEM
BBIYHUCIUTEILHON KYJIbTYphl, B YaCTHOCTH C OOYYCHHEM MPOCTEUIIUM MpHEMaM
NPUKUJIKA ¥ OICHKH PEe3yJIbTaTOB BBIYHMCICHHUH. V3ydeHue HaTypallbHBIX YHCEI
MPOJ0JDKAeTCS B 6 Kilacce 3HAKOMCTBOM C HayajdbHBIMH TIOHSTHSIMH TEOPUHU
JETMMOCTH.

K 6 kmaccy OTHECEH BTOpPOH STam B HM3Y4YEHHH JpOOEH, T/ie MPOUCXOIUT
COBEpIICHCTBOBAHNE HABHIKOB CPAaBHEHUS U MPeoOpa3oBaHUs IPOOEH, OCBOCHHE
HOBBIX BBIYHCIUTEIILHBIX aJITOPUTMOB, OTTAYNBAHNE TEXHUKU BBIYUCIICHUH, B TOM
YHCJIe 3HAYCHUU BBIPAKCHUH, COACpXNKAIMUX W OOBIKHOBEHHBIC, W JCCITHYHBIC
IpoOH, yCTaHOBJICHHE CBSA3CH MEXIy HUMH, PACCMOTPEHHE MPUEMOB PEIICHUS
3amady Ha apoOu. B Hauane 6 kiacca MPOUCXOTUT 3HAKOMCTBO C MMOHITHEM
TIPOIIEHTA.

OcoO0EHHOCTHIO U3yUEHUS MTOJIOKUTEIBLHBIX U OTPUIATEIIBHBIX YUCEI SIBISICTCS
TO, YTO OHHM TaK)X€ MOTYT pacCMaTpUBaThCS B HECKOJHKO 3TamoB. B 6 kimacce B
Havase n3ydeHus: TeMbl «I1omoKuTeIbHBIE U OTPUIIATEIBHBIC YUCIIa» BBIICISICTCS
nonrema «llenple dncnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPHUIATEIbLHBIMU



YUClaMd W JCHCTBUSIMHU C TIOJOKUTEIbHBIMU U OTPHUIATENIbHBIMH YHCIAMU
IPOUCXOANUT Ha OCHOBE COJIEPXKATEIHHOTO MOAX0/1a. JTO MO3BOJISIET HA JOCTYITHOM
YpOBHE TMO3HAKOMHUTH OOYyYaIOUIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSIMA TEMbI, B TOM YHCIIE M C NpaBWIaMH 3HAKOB NPHU BBHINOJHEHUU
apu@meTnyeckux aercTBuil. l3ydeHue palMoOHAJIbHBIX YHCET HAa 3TOM HeE
3aKOHYHTCS, a OyJeT MPOJOJIKEHO B Kypce anredpsl 7 Kiacca.

[Tpu oOy4yeHHH pelIeHHIO TEKCTOBBIX 33Jau B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernyeckue npuémsl pemenus. [Ipu oTpaboTke BHIYMCIUTEIBLHBIX HABBIKOB B
5—6 Kiaccax paccMaTpUBalOTCS TEKCTOBBIE 3a7a4l CJIEAYIOIIMX BUAOB: 3aJa4d Ha
JBIKEHUE, HA YacTh, Ha TMOKYNKHU, Ha pabOTy M MPOU3BOJUTEIBHOCTb, Ha
IPOLEHTHI, HA OTHOLIEHHS U Tponopiuu. OOy4daromuecs 3HAaKOMSITCS ¢ TpUuéMaMu
pemieHusi 3ajady nepeOopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth C
uH(popMaImen, NpecTaBICHHON B (hopMe TaOIHI] UK JUATPAMM.

B  nporpamme ywebHoro kypca «MaremaTtuka» — MpeAyCMOTPEHO
(dbopMupoBaHrE TPONEACBTHUECKUX alreOpandeckux mpenacraBieHuil. bykBa kak
CUMBOJI HEKOTOPOrO YKCIa B 3aBUCUMOCTH OT MATEeMaTHMYECKOTO KOHTEKCTa
BBOAMTCS TOCTENEHHO. ByKBeHHass CMMBOJIMKA IIMPOKO HCHOJIB3YETCS MPEXKIe
BCETO JUIsl 3aMMCH OOIIUX YTBEPXKIACHUM U IPEAJIOKEHUH, (HOpMYJI, B HaCTHOCTHU JJIs
BBIYHCIICHUS T€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENIS YUCTIa.

B mporpamme yuebHoro kypca «MaTemaTtukay NpeICTaBiI€Ha HAarJsaHAS
reoMeTpHs, HampaBlieHHass  HAa  pa3BUTHUE 0o0pa3HOr0  MBIIUICHHUS,
POCTPAHCTBEHHOI'O0 BOOOPaXKEHMSI, M300pa3UTEIbHBIX YMEHUNU. ITO BaXKHBIN dTall
B M3YyYEHHUU T€OMETPHUH, KOTOPBIM OCYIIECTBISETCS Ha HATJSAHO-PAKTUYECKOM
YpOBHE, OMHUPAETCS Ha HAIJISIHO-00pa3HOE MbIIUIEHUE O0ydarmuxcs. bonbinas
pOJIb  OTBOJUTCS  MPAKTUYECKOM  NEATEIbHOCTH, OIBITY, JKCIEPUMEHTY,
MoeapoBanuio. O0yyaronifecs: 3HaKOMSTCS C TEOMETPUYECKUMU (PUTypaMu Ha
IUIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMHU KOH(MUTYpaUUSIMH, Yy4aTcs
n300pakaTh MX HA HEJIMHOBAHHOW M KIeT4yaTOW Oymare, paccMaTpuUBaIOT HX
IIPOCTEMIIME CBOMCTBA. B mporecce uM3y4yeHHsI HaArIsAHOM TE€OMETPUM 3HAHUS,
MOJIYYCHHBIC OOYYaIOIMMMHCS HAa YPOBHE HAYAJIBHOTO O0OIIero oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS ¥ PACIIUPSIOTCA.

CornacHo yueOHOMY IJlaHy B 5—6 Kjaccax H3y4yaeTcs WHTErpPUpPOBAHHBIN
npeamer «MareMatukay, KOTOPbIA BKJIIOYAeT apuPMeTHUYeCKud Marepuan u
HATJISIHYI0O TEOMETPUI0, a TaKXKe MPOIMENEBTUUYECKHE CBEIACHHS W3 anreOphl,
AJIEMEHTHI JIOTUKU U Hayaja OMUCcaTeIbHOM CTaTUCTHKHU.

Ha uzyuenue yueOHOTO Kypca «Maremarukay otBoautca 340 yacoB: B 5
kiacce — 170 gyacoB (5 yacoB B Hefienio), B 6 kiacce — 170 gacoB (5 yacoB B HEZIEIIIO).



COJAEP) KXAHHUE YYEBHOI'O IPEJMETA
1. SI3BIK M JIOTHKA.

[Tonstue ortpunanud. IIpotuBopeume. OTpunaHue OOUIIMX BBICKA3bIBAHUU.
CriocoObl BBIpaKEHUS] OTPHULIAHMS OOIIMX BBICKA3bIBAHUN M BBICKA3bIBAaHUM O
CYyILLIECTBOBAHUHU HA MaTEMaTUYECKOM SI3BIKE.

[lepemennas. BeipaxeHns ¢ nepeMeHHbIMHU. [IpennoxkeHuss ¢ NEpPEMEHHBIMH.
[IlepemenHas u kBaHTOpbl. OTpULIAHKE YTBEPKICHUN ¢ KBAHTOPAMHU.

2. YucJia 1 JeiicTBUSA ¢ HUMH.

CoBmecTHBIE JEHCTBUSI ¢ OOBIKHOBEHHBIMH W JECATHUYHBIMU JAPOOSMHU. 3aaud Ha
JBU>KEHUE TIO PEKE.

Cpennee apudmerrnyeckoe.
3. IIpoueHThl.

[lonatue o mpoieHTe. 3agayd Ha NOPoOUEHTHL. [IpocToil TPOLIEHTHBINA POCT.
CI10KHBIA NPOLIEHTHBINA POCT.

4. OTHOLICHUS.

[Tonsitue otHomieHusi. CBS3p TOHSTHS OTHOIICHHWSI CO CpPaBHEHHUEM «OOJIbIIE
(MeHb11I€) B ... pa3». OTHOIIEHHS BEJIMYKH U YyKcell. [IpolieHTHOe OTHOLIEHHE.

S.IIponopuuoHaibHbIEC BeJIUYHHbI

Macmtad. Ilonsitue nponopuuu. KpaitHue u cpegHue UieHbl MNPONOPLHUU.
OcHOBHOE CBOMCTBO mponopiuu. HaxoxaeHne HEM3BECTHOTO YE€HA MPONOPLUH.
CaoiicTBa 1 nmpeodpa3oBaHUe MPONOPLHUH.

3aBUCMMOCTH MEXIy BenmnunHamu. [Ipsimas m oOpaTHask MPOMOPIMOHATBHOCTS.
['paduku npsimoit u 0OpaTHON MPONOPIIMOHAIBHOCTH.

Pemienue 3anau ¢ momoripio nponopuuil. [IponopimonansHoe aeaeHue.
6. PannmoHaJIibHbIE YHCJIA.

OTtpunarenshubie uncna. llenpie u panuoHanbHble uncia. CoBHajeHUE MOHSTUN
«HATYPaJIbHOE YHCIIO» U MOJIOKHUTEIBHOE Iienoe uuciao. KoopauHartHas npsimasi.
N3o0pakeHne ynces Ha KOOPAUHATHON MPSIMOM.

CpaBHeHHME  palMOHAJBHBIX  4uced. Moaylb  palMOHAJIBHOTO  YHCIA.
['eoMeTpuyeckuit cMbIc MOAYs. ApudmeTrueckue NeUCTBUs ¢ pallMOHATIbHBIMU
yucinaMu. ClI05K€HUsI U BBIYUTAHUE YHUCEN U JBUKECHUS 110 KOOPAUHATHOU MPSIMOIA.
Anrebpanyeckas cymma. O cucteMax CUMCICHUS.

6. Perienue ypaBHeHuii



PackpriTue ckobok. Koaddunuent. [lonoOHbie cnaraeMeie.

VYpaBHeHUE KaK MPEIIoKeHUE C OJIHOM WM HECKOJIbKUMU nepeMeHHbIMU. KopeHb
ypaBHEHH. MHOX€ECTBO KOPHEM.

OCHOBHBIE METO/IbI PELLICHHSI yPAaBHEHHIA; METO P00 U OMIMOO0K, METOA repedopa,
paBHOCWIIbHBIE TPEOOPA30BAHHUIO.

Pemienue ypaBHenuii. Pemienue 3aqay METO0OM YPABHEHUS.
KoopaunatHas miockocTs. @yHKIHOHAIbHAS 3aBUCUMOCTb BEJIUYMH.
7. Jloruyeckoe ciea0BaHue.

[lonsitue noruueckoro cnepoBanus. Ortpunanue ciuenoBaHus. OOpaTHOe
yrBepxkaeHue. CrenoBaHue M paBHOCWIBHOCTb. (CllelOBaHME W CBOMCTBA
IIPEIMETOB.

8. 'eomeTpuueckue GpUrypsbl Ha MJIOCKOCTH U B IPOCTPAHCTBE.

N3 wncropun reomerpun. PUCyHKM M onpeneneHHs: TreéOMETPUYECKUX ITOHSATHM.
Heonpenensemple NOHATHS.

CroiicTBa reometpudeckux ¢uryp. Knaccuduxamus Guryp mo cBoicTBam.

['eomeTpuueckne nHCTpyMeEHTHI. [locTpoeHus nupkynem u nHenkou. [Ipocreimme
3a/1a4d Ha IOCTPOEHUE. 3aMeUYaTeIbHbIe TOUKU B TPEYTOJIbHUKE.

["'eomeTpuyeckue Tena u ux n3oopaxxenne. MHororpaHHuku. Tena BpalieHus.
['eomeTpuyeckre BEIMYUHBI U UX U3MEPEHUS.

Kpacora u cummerpus. [IpeoOpazoBaHue MI0CKOCTH.

[IpaBriIbHBIE MHOTOYTOJIBHUKY. [[paBHIIbHBIE MHOTOTPAHHUKH.

9. lloBTOpPEHME.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOT'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJbTAaThl OCBOCHMs IporpamMmbl y4yeOHOro Kypca
«MaremaTukay XapakTepu3yrTCs:

1) marpuoTHyYecKoe BOCIMTAHUE:

IPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaskaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U PeaTu3aliu ero
opaB, MpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP IPaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpCEIICHUH NPAKTUYECKHUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSHKEHUH BCEW KU3HU MAJS YCHEHIHOW Mpo¢eCcCHOHATbHON
NESATEIIbHOCTH U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpPOM U
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, PacCyXACHWW, YMEHHIO BHUJAETH
MaTEMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOlecTBa, MOHMMaHUEM MAaTEMaTUYECKOM HAayKh Kak c@epbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYMMOCTHU Ul Pa3BUTUSA LMBWIM3ALMH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKW U MATEMaTHYECKOW KyJbTYpPOH KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEHIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU



FOTOBHOCTBIO MPHUMEHITh MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEACHHUSI  3JA0POBOTO  oOOpa3a JKW3HH  (34OPOBOE  IHTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpPUEHTAIMEN HA MPUMEHEHNE MATEMATUYECKUX 3HAHUM JJ1s1 PELICHUS 33/1a4 B
00JIaCTH COXPaHHOCTH OKPY>KaroIIeH Cpebl, IIIaHUPOBAHUS IMOCTYIKOB M OLICHKU
WX BO3MOXXHBIX TMOCJICJICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX TPOOJIEeM U MyTel UX PEIICHUSs;

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIIE
dbopMyIUpoOBaTh WU, MIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM UYHCIIS
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (HOPMYJIMPOBATH M OILEHUBATH PUCKH H
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

e BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
O0OBEKTOB, TOHITUH, OTHOIICHUNA MEXAY MOHATUAMH, (DOPMYyIHpPOBATH
ONpENECNCHUs]  MOHSATHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanyyM, OCHOBAaHUS sl OOOOIICHWS W CpPaBHEHUWSA, KPUTEPHH
MPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUSA:
yTBEpAUTEIbHbICE W OTpHULIATENIbHbIC, €IWHUYHbIE, YacTHbIE W oOIIue,
YCJIOBHBIE;

e BBIIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npoTuBopeurss B (akTax, JaHHBIX, HAOJIOJCHUSAX W YTBEPKICHUSX,
npeajiaraTb KpUTEPUM JJ1s1 BHIABICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;



JieNaTh BBIBOJABI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKHU, ACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUCHHH, yMO3AKIIOUEHNUH IO aHAIOTHH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEP)KIEHUH (IpsMble U OT
OPOTHBHOTO), MPOBOJUTH CAMOCTOSTEIILHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (aKkToB, BBICTpaMBaTh AapryMEHTALMI0, TMPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAapUAaHTOB peIIeHUs, BBIOMpaTh Haubosiee NOAXOAALMA C Y4ETOM
CaMOCTOSITEJIHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

OPOBOAUTH IO CaMOCTOATEIbHO COCTABICHHOMY TIUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEMN
MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (hopMyIHpoBaTh 00OOIICHHS M BBIBOJBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, WCCIEIOBAHUS, OILEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKkKe BbBIABUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTb M H30BITOYHOCTh HMH(POpPMAllMH, JIaHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a0a4u;

BbIOUMpaTh, aHAJM3UPOBATH, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GOpMy IMIpeNCTaBICHHs HUHPOPMAUUU U UIUIIOCTPUPOBATH
peliaeMble 3aJadyd CXeMaMH, JAMarpaMMaMH, HMHON rpadukod u HX
KOMOHHAIIUSIMU,;

OLICHMBATh HAAEKHOCTH HMH(MOPMAIMH IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:

BOCIIPUHUMATDH U (I)OpMYJII/IpOBaTb CYKACHUA B COOTBCTCTBUU C YCJIOBUAMU
H nejsiMu 06IIIGHI/I$I, SICHO, TOYHO, I'PAMOTHO BbLIPA’KaThb CBOIO TOYKY 3PCHUS
B YCTHBIX W IIMCBMCHHBIX TCKCTaX, AaBaTb IOJACHCHHA 110 XOAY PCIICHHA
3aga4u, KOMMCHTHUPOBATH HOqueHHBIﬁ pE3ybTar,

B X0J€ O6CY)KI[CHI/IH 3aJlaBaThb BOIIPOCHI IO CYHICCTBY O6CY)KIIaCMOI\/'I TCMBI,
HpO6JICMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh NMJCHU, HALICIICHHBIC HA IIOMCK
pemcHus, COIIOCTABIEITL CBOM CYKACHUS C CYKACHUAMMU JPYTIUX YHACTHUKOB



Uayiora, oOHApyXMBaTh pa3jMude M CXOJICTBO IO3UIUH, B KOPPEKTHOH
dbopme GopMyIUpoOBaTH PA3HOTIIACHS, CBOU BO3PAKECHHUS;

e TIPEICTABJIATH PE3YJIbTATHI PEIICHUS 3a]1a49H, SKCIIEPUMEHTA, UCCIICIOBAHHMS,
POEKTa, CAMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUICHHS ¢ YIETOM 3a7a4
NpEe3eHTAIMNA U 0COOCHHOCTEH ayIUTOPHH;

e TIOHMMATbH W WCIIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHOW Y WHIUBUAYATbHON
pabOThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a]1aY;

e TPUHUMATH 1I€JIb COBMECTHOH NEATEIHHOCTH, TUIAHUPOBATH OpPTaHHU3AIUIO
COBMECTHOM pabOThl, pacmpeaensiTh BUIbI padOT, JOrOBapUBaTHCA,
o0CyXIaTh TIPOIECC U PE3yIbTaT pabOThI, 0000IIaTh MHEHHUS HECKOJIbKHUX
JIIO/ICH;

e YyYAaCTBOBaTh B TPYNIOBBIX Qopmax paboTel (00CYyXkaeHHS, OOMEeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U APYTHUE), BHIMOJIHITH CBOIO YacTh PabOTHI
U KOOPAWHHPOBATH CBOM JEHCTBUS C JAPYTMMU WICHAMH KOMAaHJbI,
OIICHWBATh KAadeCTBO CBOETO BKJaJa B OOMIMH NPOAYKT IO KPUTECPHUSM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryJsiTHBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHS

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM pELIEHUs 3adauyd (WU €ro
4acTh), BBIOMpATh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOpPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJIEKT:

e BJAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ybTara
peLIeHNs] MaTEMAaTHYECKOM 3a/1a4H;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPY PELIEHUH 3a7a4H,
BHOCHTb KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JTOCTHXKCHHUS WIM HEIOCTHKEHUS e,
HAXOJUTh OMMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBbTATDBI

K xoHiy oOyuenus B 6 Kjacce OOYyYarOMIMICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

Yucnaa v BBIYMCICHUSA

3HaTh U MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3IMYHBIMU BHUJAMU YUCET U
Croco0aMu UX 3amuCH, EPEXOUTh (€CIIU 3TO BO3MOKHO) OT OJTHON (hOPMBI 3aMUCH
YHUCIIa K APYTOU.



CpaBHUBATh U YHOPSAOYUBATH LIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JACCSITHUYHBIC
IpoOu, CpaBHUBATH YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BoinonusaTe, codyeTass yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JENUCTBUA C HATYPAJbHBIMU U LIEJIBIMU YHCIIAMU, OOBIKHOBEHHBIMU U JECATUYHBIMU
IpOOSMHU, TTOJIOKUTEIBHBIMUA U OTPULIATETLHBIMU YUCIIAMHU.

BbIuucasTh 3HaU€HHS YMCIIOBBIX BBIPAYKEHUH, BBITOJIHATh NPUKUIKY U OLEHKY
pe3ynbpTaTa BBIUYMCICHUN, BBIOIHATH MPEOOpa30BaHUsl YUCIOBBIX BBIPAXKEHUI Ha
OCHOBE CBOMCTB apu()METUUECCKUX JEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPJAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M HM300pakaTh 4YKCJIa TOYKAMU HA KOOPAWMHATHOM MPsIMOM, HAXOIUTh
MOAYJIb YHCIIA.

COOTHOCHUTH TOYKHM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAUHATAMH
JTOM TOYKH.

OkpyrisTh LEeNble Yuciia U JECATUYHBbIE JPOOU, HAXOJUTh MPUOIMKEHUS
YHUCeN.

YuciioBble 1 0yKBEHHbIE BbIPAKEeHHSA

[Tonnmate 1 ynoTpeOasiTh TEPMUHBI, CBS3aHHBIE C 3alMChIO CTEIIEHU YHCIIA,
HAXOJUTh KBaJpaT M KyO 4MCIA, BBIYUCIATH 3HAYEHHUS UYUCIOBBIX BBIPAKEHUH,
COAEPKAIINX CTETICHHU.

[Tonp30BaThCA NMpHU3HAKAMH JEIMMOCTH, PACKIIAbIBaTh HATYpaJIbHbIE YHCIIA
Ha IPOCTHIE MHOKUTEIH.

[Tonb3oBaThCA MacIITAOOM, COCTABIATH IPOMOPLIMK U OTHOILICHHUS.

Hcnonb3oBaTh OyKBBI 11 0003HAUECHUS YUCEN TIPU 3aMHCH MAaTEMAaTUYECKHUX
BBIPKEHUI, COCTABIISATh OYKBEHHbIE BHIPAXKEHUS U (POPMYJIIbI, HAXOAUTH 3HAYCHUS
OYKBEHHBIX  BBIPQKEHHUH, OCYIIECTBIAA HEOOXOJUMBbIE TOJCTAHOBKH U
npeoOpa3oBaHusl.

HaxoauTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Penienune TeKCTOBBIX 3a7a4

PemaTts MHOTOIIAaroBeIe TEKCTOBBIE 3a/1a4H apU(PMETHIECKIM CIIOCOOOM.

Pewate 3a1aun, CBSI3aHHBIE C OTHOLIEHUEM, TPOMIOPIIMOHAIEHOCTHIO BEIHYHH,
IPOLIEHTaMH, PeIlaTh TPU OCHOBHBIE 3314l Ha IPOOH U MPOLIEHTHI.

Pemare 3amauum, coxpepikamipe 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIUYUHBI:
CKOpOCTb, BpEMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJUTENHOCTh, BpeMs, OO0BEM pabOThl, HCIONB3YAd apUPMETHUYECKHE
NEUCTBUSA, OLIEHKY, MPUKHUIKY, IOJIb30BaThCA  E€AUHHUIAMU  W3MEpPEHUs
COOTBETCTBYIOIINX BEIUYHH.

CocTaBnsiTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBHUIO 3a/1aUH.

W3BnekaTs uHGOpMAILINIO, MNPEICTABICHHYIO B TaOJuIaxX, Ha JIMHEWHOMH,
CTONOYATOM WM KPYroBOM JAMarpaMMax, HHTEPIPETUPOBATH MPEICTABICHHBIC
JAHHBIE, UCIIOIb30BaTh JAHHBIE PU PEILICHUH 3a4au.



[IpencraBnsaTe HHGOPMAITUIO C TIOMOIIBIO TAOIUIl, TUHEHHOW M CTOIOYATON
IarpamMM.

Harasagnas reomerpust

[IpuBoaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIOLUX G(opMy
U3YYEHHBIX T€OMETPUUECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
pPaBHBIX U CHMMETPHUYHBIX (QUTYD.

N300paxaTh ¢ TMOMOIIBIO [HUPKYJsS, JIMHEWKH, TPAHCHIOPTHpPAa Ha
HEJIMHOBAHHOM U KJI€TYaTol Oymare u3y4eHHbI€ MJI0OCKUE TreOMETpUUecKre (PUrypsl
U KOH(pUTypalui, CAMMETPUYHbIE (DUTYPBI.

[Tonb30BaTHCSA TEOMETPUUECKUMU TTOHSITUSMU: PABEHCTBO (PUTYp, CHMMETPHS,
MCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CHMMETPHUH, LIEHTP
CUMMETPUHU.

HaxoauTpe BETUYMHBI YTJIOB U3BMEPEHUEM C IOMOILBIO TPAHCTIOPTUPA, CTPOUTD
YTJIbI 33IaHHOM BEJIMYMHBI, TIOJIb30BATHCS MIPU PELIEHUU 3a7ad rpagyCHON Mepoil
YTJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSMOU, PA3BEPHYTHIN U TYIION YTJIBIL.

BbluucasaTe IOMHY JIOMAaHOM, MEPUMETP MHOTOYIOJIbHHKA, IOJIb30BaThCS
€AMHHUIIAMU U3MEPEHUS ITTMHBI, BBIPAXKATh OJIHU €IMHUIIBI U3MEPEHUS JJIMHBI YEPE3
IpyTHUe.

HaxoauTp, nucnonp3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMU, OT TOYKH J0 IPSAMOi1, JJIMHY ITyTH Ha KBaJIPaTHOU CETKE.

Boruncnate miomane  Quryp, COCTaBIEHHBIX U3  MPSMOYTOJIbHHKOB,
UCII0JIb30BATh pa30MEeHNE Ha MPAMOYTOJIbLHUKH, HA pPaBHbIE (PUTYpBI, TOCTpaBAHUE
JI0 IPSIMOYTOJIbHUKA, M0JIb30BATHCSI OCHOBHBIMU €IMHULIAMHU U3MEPEHUS ILTOMIAAHN,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS TJIOIIAIN YEpeE3 APYTHE.

Pacno3naBaTe Ha MOZAENSIX M H300paXEHUSAX MUPAMUIY, KOHYC, LHJIUHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N306pakats Ha KiieT4yaTol Oymare npsMOYyroJIbHBIN Mapaieenunes.

Boiuucasate 00bEM NPSMOYTOJIBHOTO Mapaviesenuneaa, Kyoa, mojib30BaThCs
OCHOBHBIMH €TMHUIIAMH U3MEPEHUs 00bEMA;

Pemate HecnoKHbIE 3aJa41 HA HAXO0XKJIEHUE T€OMETPUYECKHUX BEJIUYMH B
IPAKTUYECKUX CUTYALHSIX.
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