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HOACHUTEJBHASA 3AIINCKA

[IpuoputeTHBIMU 1IETIIMU O0YUCHHUSI MaTEMaTHUKE B S—6 Kitaccax sIBJISIOTCS:

e MpojoiKeHHe (POPMHPOBAHHS OCHOBHBIX MaTEMAaTHMUYECKUX MOHATHH (UMCIO, BEJIUYMHA,
reoMerpuueckas ¢Qurypa), oOecrneyuBaOlUX MPEEeMCTBEHHOCTh U IEPCIEKTUBHOCTD
MaTEeMaTHYECKOro 00pa3oBaHus 00yJarOIIUXCS;

® pa3BUTHE UHTEUIEKTyaJlbHBIX M  TBOPYECKHX  CIOCOOHOCTEH  oOydaromuxcs,
[I03HABATEIbHONM AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHMH, HMHTEpeca K H3yYEHHUIO
MaTEeMaTUKH;

e [0[BeACHUE OOYYArOIIMXCS Ha JIOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTE€MaTUKHU U OKPYXaIOLEro MUpa;

e (opmupoBaHue QPYHKIIMOHAIBHON MaTeMaTHYeCKOW IPaMOTHOCTU: YMEHHUS PACcIO3HABATh
MaTeMaTHYeCKue OOBEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUsX, IPUMEHATH OCBOCHHbBIE
YMEHUs U1 PELICHHUs NPAKTUKO-OPUEHTHPOBAHHBIX  33Jlad, HHTEPHPETUPOBATH
MOJTyYEHHBIE PE3YyJIbTaThl U OLEHUBATHh UX HA COOTBETCTBHUE MPAKTUUECKON CUTYaIIUHU.

OcHOBHBIC JTUHHM COJEp)KaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apudMeTrhdeckas |
reoMeTpHUYecKas, KOTOpbIEe Pa3BUBAIOTCS MApaJUIENbHO, KaKIash B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJIHa OT APYrOM, a B TECHOM KOHTAaKT€ U B3aUMOJICUCTBHUHU.
Taxke B Kypce MaTeMaTWKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH anreOpbl M OMUCATENbHOM
CTAaTUCTHUKH.

N3ydyenue apudmeTHueckoro marepuana HAYMHAETCS CO CHUCTEMAaTU3allud U Pa3BUTHS
3HAaHUW O HATYpaJbHBIX YMCIAX, MMOJYYEHHBIX HA YPOBHE HAYaIbHOrO o0mIero odpasosanus. [Ipu
9TOM COBEPIICHCTBOBAHUE BBIYMCIMTEILHOW TEXHUKH U (OPMHPOBAHHE HOBBIX TEOPETHUECKHX
3HAHUWA COYETAeTCS C PA3BUTUEM BBIYMCIUTEIBHON KYJIBTYpbl, B YaCTHOCTH C OOyYCHHEM
MPOCTEUIIUM MPUEMaM NPUKUJKH U OLEHKU PE3YJbTATOB BbIYMCICHUM. V3yueHne HaTypaabHbIX
YyyCell MPOAO0HKaeTCs B 6 Kilacce 3HAKOMCTBOM € Ha4aJIbHbIMU MOHATUSIMU TEOPUU AECIIUMOCTH.

Havano n3ydeHusi 0OBIKHOBEHHBIX M JACCATHYHBIX PoOeii oTHECeHOo K 5 kiaccy. K 6 kimaccy
OTHECEH BTOPOM dTam B M3y4YCHHUHM JpOoOeH, A€ MPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHHUS U TMpeoOpa3oBaHHsl JApoOed, OCBOECHHE HOBBIX BBIYMCIUTENBHBIX aITOPUTMOB,
OTTAUMBAHUE TEXHUKHU BBIUMUCIECHUNA, B TOM YHUCJIE€ 3HAYECHUHU BBIPAKEHUW, COJAEPXKAIIUX U
OOBIKHOBEHHbBIE, M JECATHYHbIE JpOOH, YCTAaHOBJIEHHE CBSI3€d MEXIy HHUMH, PACCMOTpPEHHUE
NpuE€MOB pelieHus 3a7ad Ha Jipobu. B Hawane 6 kiacca MPOMCXOJUT 3HAKOMCTBO C MOHSATHEM
MPOIIEHTA.

OcoOeHHOCThI0 M3YyUEHUS TOJIOKUTEIBHBIX U OTPHUIATENBHBIX YHCEN SBISETCS TO, YTO OHU
TaK)kK€ MOTYT paccMaTpuUBaThCs B HECKOJIbKO 3TanoB. B 6 kiacce B Hayalie HM3y4YEHHUS TEMBI
«[lonoxurenpHple W OTpHULIATEIbHBIE YMCIa» Bblnensercs noareMa «llenble uncnay», B pamkax
KOTOPOW 3HAaKOMCTBO C OTPHUIATEIbHBIMA YHCIAMU M JEHCTBUSIMH C TOJOXKUTEIbHBIMU H
OTPULIATEILHBIMU YUCIAaMH MMPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOIX0/1a. JTO MO3BOJISET Ha
JIOCTYITHOM YpOBHE MO3HAKOMUTH O0YUYAIOUINXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH MOHSTUSMU
TeMbl, B TOM YHCJI€ U C TMpaBWIAMHU 3HAKOB IPU BBHITIOJHEHUH apu(PMETHUECKUX JICUCTBUH.
N3ydeHne panmoHaIbHBIX YHCEN HAa TOM HE 3aKOHUYHUTCS, a OyZeT MPOJOHKEHO B Kypce airedpsl 7
KJ1acca.

[Ipu 0O0ydeHnH pemeHuIo0 TEKCTOBBIX 3a/1ad B 5—6 Kilaccax MCHOJIB3YIOTCS apu(METHIECKIE
npuémsl pemieHus. [Ipu oTpaboTKe BBIUMCIUTEIBHBIX HABBIKOB B 5—6 Kilaccax paccMaTpUBalOTCA
TEKCTOBBIE 3aJla4yM CJENYIOUIMX BUJOB: 3a/1a4Ml Ha JBM)KEHUE, HA YacTH, Ha MOKYNKHU, Ha padoTy U
MIPOU3BOIUTENILHOCTD, HA MPOIIEHTHI, HA OTHOIIEHUS U Tmponopuuu. O0yJarommecs 3HAKOMSTCS C
npuéMaMu pelieHus 3a/1a4 nepedbopoM BO3MOXKHBIX BApHAHTOB, ydatcs paboTath ¢ uH(popManmei,
MPEACTABICHHOM B (pOpMe TAOJIHI] I JTUATPAMM.



B mporpamme y4yeGHOoro kypca «Marematuka» MpPeAYCMOTPEHO (OpPMHpPOBAHUE
IIPONEIEBTUUECKUX alIreOpandeckux IpeacTaBleHni. bykBa kak CHMBOJ HEKOTOPOro 4ucia B
3aBUCUMOCTH OT MaTeMaTH4YeCKOro KOHTEKCTa BBOJUTCA IOCTENEHHO. bykBeHHas CHMBOJIMKA
IIMPOKO HUCHOJIB3YETCs MPEXk/IE BCErO JUISl 3aIIMCH OOIIMX YTBEPKACHUHN U MpeIoKeHuH, popmyIl,
B YAaCTHOCTH JUIsl BBIYMCIICHUSI TEOMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS YHCIIa.

B mnporpamme yueOHoro kypca «MaTemaTHKay IpeiCTaBlIeHA HArjsiiHas TeoMeTpHus,
HalpaBjlIeHHas Ha pa3BUTHE OOPAa3HOTO MBIIUIEHUS, IPOCTPAHCTBEHHOIO BOOOpa)KEHMs,
M300pa3UTENbHBIX YMEHUH. DTO BaXKHBIN 3Tall B U3YUYEHUH I€OMETPHH, KOTOPBIH OCYIIECTBIISAETCS
Ha HarJISHO-TIPAKTUYECKOM YPOBHE, ONMPAETCS Ha HATJISIHO-00pa3HOe MBIIIJICHUE 00yYarOIUXCS.
Bosbiiast posib OTBOAUTCS MPAKTUYECKOM NESATEIBHOCTH, OIIBITY, 3KC

[IEPUMEHTY, MoJienupoBaHuto. O0yJaromuecs: 3HaKOMATCS ¢ TeOMETPUUECKUMU (purypamu Ha
IUIOCKOCTH U B MPOCTPAHCTBE, C MX MPOCTEUIIMMHU KOHPUTYpAIMsIMH, ydaTcsi U300pakaTh MX Ha
HEJIMHOBAHHOW W KJeTyaToil Oymare, paccMaTpuBalOT MX MpocTelnme cBoiicTBa. B mporecce
U3YyYEHUs] HarJIsIHOW IeOMETPUM 3HAaHMA, MOJyYEHHblEe OOYyYarOLUIMMHCA Ha YPOBHE HA4aJIbHOI'O
o011ero o6pazoBaHusl, CUCTEMAaTU3UPYIOTCS U PACILIUPSIFOTCA.

Cornmacno ydeOHOMY IUIaHy B 5—6 Kjaccax H3y4aeTcss HHTETPUPOBAHHBIN IMpEeIMeT
«MareMaTiKay, KOTOPBI BKIIOYaeT apu(METHUECKH MaTepuan U HarsIHyI0 TE€OMETpPHUIo, a
TaKXe IMPOIEJeBTUYECKHE CBEICHMS M3 alreOpbl, 3JEMEHThl JIOTMKM U Hauyala OIMCcaTesIbHOU
CTaTUCTHUKH.

Ha n3yuenne yuebHoro kypca «MaremaTuka» orBoguTcs B 6 kiacce — 170 gacoB (5 yacoB B
HEJIEIIO).

COILEPKXAHUE OBYUYEHUA
6 KJIACC

HarypajibHble ynciia

Apudmernueckne AEHCTBUS C MHOTO3HAUYHBIMH HATYPaJIbHBIMH YHUCIaMH. UYHCIOBBIE
BBIPQ)KEHUS, MOPAJOK JEHCTBUH, MCIIONb30BaHME CKOOOK. Vcrosb30BaHME NpPU BBIYUCIECHHIX
IIEPEMECTUTENBHOIO U COYETATENIbHOTO CBOMCTB CIIOKEHHS M YMHOMKEHUS, PaclpeAeIUuTEIbHOIO
cBoiicTBa yMHOXkeHUS. OKpyTiieHUEe HAaTypaIbHbIX YHCEN.

Jlenutenu u KpaTHBIC YKCIa, HAUOOJBIIUNA OOIINI JENIUTENh U HAaUMEHbIIIee 001ee KpaTHoe.
JlenuMocTb CyMMBI U TIPOU3BEEHUS. [[eneHne ¢ 0CTaTKOM.

JApoon

OObIKHOBEHHAss ApoOb, OCHOBHOE CBOWCTBO JApoOH, cokpamieHue apoOei. CpaBHEHHE U
yrnopsigounuBaHue ApodOeil. PemieHne 3amay Ha HaxOXKJIEHHE YacTH OT LEJIOr0 M IEJNOr0o IO €ro
gactu. Jl[poOHOe 4HCIO Kak pe3ynbTar jAeieHus. [IpencraBieHue AecATUYHOW ApoOM B BHIE
OOBIKHOBEHHOH JApOoOU U BO3MOXKHOCTh NPECTABICHUSI OOBIKHOBEHHOW JIpoOU B BUAE JIECITUYHOM.
JlecsiTuuHbple OpoOM M MeTpUuYeckas cucreMa Mep. ApupMeTHYecKHe NEHCTBUS U YHUCIOBbIE
BBIPAKEHUS C OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU.

OtHomienue. J[lenenne B JaHHOM OTHOIIEHMH. Macmrad, nponopuus. I[Ipumenenue
MIPONOPLUI IIPU PELLIEHUH 3a/a4.

[TonsTue mporenta. Boryncienue mpoleHTa OT BEMWYMHBI M BETUYMHBI MO €€ MPOILIEHTY.
BoipaykeHue NpoLEHTOB AeCATUYHBIMU JpoOsMu. PemieHue 3agady Ha TNpouEHTH. BripakeHue
OTHOIIIEHUS BEJTUYHH B IIPOLEHTAX.

IHoJst0kuTEIBHBIC M OTPHIATEIbHBIC YHCIA

[TonoxxurenbHble U oTpuLaTeNbHble uncia. Llenasie yncna. Moaynps ymcia, reoMeTpruyeckast
MHTEpIpeTanusi Monayis uucia. M3oOpakeHue wyucen Ha KOOPAMHATHOM mpsMoi. YwucioBble



npomexxyTku. CpaBHeHMe uyHceld. ApupMmeTudeckue JeHCTBUA € IOJIOKUTEIBHBIMU U
OTPULATEIIBHBIMY YU CIIAMH.

[IpssmoyronbHast cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHaThl TOYKHM Ha IIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenne OyKB JUIsl 3alIMCH MAaTEMAaTHYECKUX BBIPAKCHMA W TpeioxkeHuid. CBoiicTBa
apupMeTHuecKkux JeicTBUi. ByKBEHHbIE BBIPAKEHHMS M UHCIIOBBIE IOJCTAHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTa. DOpMYIIbl, (OPMYIIBI IEpUMETPa U TUIOMIAAN
NpsIMOYTOJIbHUKA, KBaJ[paTa, 00bEMa Napajienenunena u Kyoa.

Pelnenne TeKCcTOBBIX 3224

Pemenne TEKCTOBBIX 3ahay apu(METHUECKUM cIocoOoM. PerieHue sormdyeckux 3ajad.
Pemenue 3aau nepebopoM Bcex BO3MOXKHBIX BapHUAHTOB.

Pemenue 3agau, cojaepikaliux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEIMYUHBI: CKOPOCTb, BPEMH,
paccTosiHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJUTEIBHOCTb, BpeMs, OO0BEM pabOTHI.
EnvHuIBI M3MEpPEHMs: MacChl, CTOMMOCTH, PAacCTOSIHMs, BpPEMEHH, CKOpOCTH. CBSA3b MEXKAY
€MHULIAMU U3MEPEHUS KaXK10M BETNUUHBI.

Pemenue 3agay, cBSI3aHHBIX C OTHOLUIEHUEM, IIPONOPLMOHAIBHOCTHIO BEIMYMH, IPOLIEHTAMU;
pelleHre OCHOBHBIX 3aJ1a4 Ha JpoOU U MPOLIEHTBHI.

OneHka U NpHUKHUIKA, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX BBIPAKEHUH I10
YCIJIOBUIO 3aJIa4H.

[IpencraBienue 1aHHBIX € MOMOILIBIO Tabuull U quarpamm. Crosiduarele 1UarpaMMbl: YTEHHE
U nnoctpoeHue. YTeHne KpyroBuIx AUarpaMM.

Harnsinaasi reomerpus

Harnsinaeie npencraBineHust o Gurypax Ha IJIOCKOCTH: TOYKa, IpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3aumHOoe pacrnonokeHue JOByX MpSAMBIX Ha IUIOCKOCTH, IapajulebHbIE IPsIMBIE,
NEPIECHIUKYIIApHBIE TpsAMble. M3MepeHue pacCTOSHUM: MEXAY IBYMS TOYKaMH, OT TOYKH J0
MPsIMOM, JJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKeE.

W3mepenue M MOCTpPOEHHE YIJIOB C IOMOIIBIO TpaHCIOpTUpa. Buabl TpeyroibHUKOB:
OCTPOYTOJIbHBIN, MPSMOYTOJbHBIH, TYNOYrOJbHBIA, PpPaBHOOEAPEHHBIH, PABHOCTOPOHHMH.
YeTbIpEXyroJpHUK, IMPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOYrospHUK, KBajapar: HCIIOJIB30BAHHE
CBOMCTB CTOpOH, yIrioB, auaroHaneil. M3o0paxeHne reomerpuueckux (GpuUryp Ha HEITMHOBAHHOMN
Oymare c HCHOJIb30BAaHUEM LUPKYJs, JIMHEHKH, YrojbHUKA, TpaHcnopTupa. lloctpoeHus Ha
KJIeTyaToi Oymare.

[lepumerp mMHOroyronbHuka. IloHsTHe miomany GUrypbl, €AUMHUIBI U3MEPEHUs IJIOLIA IH.
[TpubnmxE€HHOE U3MepeHue iomanu Guryp, B ToM 4ucie Ha KBajapaTHou ceTke. [Ipubnmxénnoe
U3MEpEeHUe JUTMHBI OKPY>KHOCTH, IJIOLIAAN Kpyra.

CuMMeTpus: LIEHTpalIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHUH.

[TocTpoeHre CUMMETPUYHBIX (PUTYD.

Harnsgaele npeactaBieHust 0 MPOCTPAaHCTBEHHBIX (UTrypax: mapajuienenunesn, Kyo, npusma,
nupamuzia, KOHyC, IWIMHIp, map U cdepa. M3o00paxenne npoctpancTBeHHBIX (uryp. I[Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IMIMHJpA U KOoHyca. Co3gaHue Mojeneil mpocTpaHCTBEHHBIX (QUTyYp
(13 Oymaru, IpOBOJIOKH, TJIACTUIIMHA U IPYTUX MAaTEPUATIOB).

[Tonsatue oO0BEMa, emuHUIBI M3MepeHHns 00béMa. OOBEM MPSIMOYTOJBLHOTO MapasuIeNenIe1a,
KyOa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI' O KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaTbhl OCBOSHHUS NIPOrpaMMbl ydyeOHOTO Kypca «MareMaTuka
XapaKTEePU3YIOTCS:

1) naTpuoTH4YeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPOILIOMY U HACTOSIIEMY POCCUHUCKOM MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIIEHHWEM K JTIOCTH)KCHHUSM POCCUUCKUX MATEMATHKOB M POCCUHCKOW MaTeMaTUYECKOU ITKOJIbI,
K HCIIOJIb30BAHMIO 3TUX JIOCTIKEHUH B IPYrUX HAyKaX U MPHKIATHBIX cepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOS3aHHOCTEH TpakJaHWHA H pealn3allii ero Ipas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKITMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHUH,
MPOIeAYP TPaXKAAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJbHO-3THUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B PEUICHHHM MPAKTUYECKHX 3aJad MaTeMaTH4eCKOn
HAIPaBJIICHHOCTH, OCO3HAHMEM BAaYKHOCTH MAaTEMaTHUYEeCKOrOo OOpa30BaHHS HAa TPOTSIKCHHH BCEH
KU3HU TSI YCIICITHOW MPOQPECCHOHAIBHON IEATSILHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHHEM MHAMBHUAYaTbHON TPACKTOPUH 0Opa30BaHUS U KUIHEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIHMOHATBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTEeMaTHYCCKHX
O00BEKTOB, 3a]a4, PEUICHUM, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMEH B JESITEIIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YENOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTEeMaTHYeCKOH HayKd Kak cQepbl 4YelOBEYECKOW MAeSITebHOCTH, JSTamoB €€ pa3BUTUA U
3HAYMMOCTHU JIJISl PA3BUTUS IUBUIN3AIUU, OBIAJCHUEM S3BIKOM MATEMAaTHKA U MAaTeMaTHUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHpA, OBJAJCHUEM MPOCTEHIINMH  HaBbIKAMU
HUCCIEA0BATEILCKON I TEIbHOCTH;

6) pusnueckoe BocnuTanue, popMmupoBaHHe KyJIbTYPbl 310POBbS M 3MOIHOHAJIBHOIO
os1aromosty4us:

TOTOBHOCTHIO TIPUMEHSTh MaTEeMAaTHUYECKUE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbsI, BEIACHUS
3I0pOBOTO 00paza >XM3HH (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUH M OTHAbIXA,
perynspHas (u3udeckas aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NMPU3HAHHEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO K TpaBa APYroro 4eIoBeKa;

7) 3K0JI0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHWM IS pelieHHus 3ajad B o0JacTu
COXPAHHOCTH OKpYKAaIOIIeW Cpelbl, IUIAHUPOBAHUSA TOCTYIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEICTBUIM JIJIT OKPY’KAIOIIEH Cpeabl, OCO3HAaHWUEM TJIOOAIBHOTO XapakTepa 3KOJOTHUYECKHX
po0JsieM 1 myTel UX pelieHus;

8) ajanTanns K M3MEHAIUMCS YCJIOBUSIM COLMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIIOBUSIX HEOIPENENEHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH
KOMITIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO NIEATEbHOCTh, B TOM YHCJIE YMEHHE YUUTHCSI y APYTHX



moael, mpuodbpeTaTb B COBMECTHOW NEATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHIMH U3
OTIbITA JIPYTHX;

HE00XOIMMOCThIO B (POPMUPOBAHMHU HOBBIX 3HAHHM, B TOM uyucie (GopMynupoBaTh HACH,

MOHATHUS, TUNOTE3bl 00 OOBEKTaX M SIBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CITOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTyallUIO, BOCIIPUHUMATE CTPECCOBYIO CHUTYAIUIO

KaK BbI30B, TpPEOYIOLUIUMI KOHTPMEp, KOPPEKTHUPOBaTh NPUHUMAEMble pEHICHUs U JeHUCTBUS,
(hopMyIIMpPOBATh U OIIEHUBATH PUCKH U ITOCIIEICTBUS, POPMUPOBATH OIIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE y4eOHbIe JeiicTBHUS

Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (OPMYTUPOBATH ONpEAETCHUS MOHATHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN NMPHU3HAK KIACCU(PUKALMM, OCHOBAHUA IJIs 00O0OILEHUS U
CPaBHEHHUs, KpUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUPOBaTh M IPeoOpa3oBbIBATh CYKICHMS: YTBEpAMUTENIbHbIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W INPOTUBOpeuus: B (akrax,
JAHHBIX, HAONIOJCHMAX U YTBEPXKICHUAX, MpeJlaraTb KPUTEPUU JJs  BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKM, JNEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIHYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3duparh qOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPKIEHHUH (TpsMbIE M OT MPOTHUBHOTO),
MMPOBOAUTL CaAMOCTOATCIIBHO HCCJIIOKHBIC O0Ka3aTCJIbCTBA MATEMATUYCCKHUX (1)aKTOB,
BBICTPaMBaTh apryMEHTALlMI0, MPUBOAUTH IPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

BBIOMpPATh COCO0 pelleHus yueOHOoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHMAHTOB pPEILICHUS,
BbIOMpPATh HanboJee MOIXOASIINN ¢ YIETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeiCTBHS.

HCIOJIb30BaTh BOMPOCKHI KaK MCCIEI0BATENbCKUI HMHCTPYMEHT MO3HaHUs, (OpMYyIUpOBaTh
BOIIPOCHI, (DUKCUPYIOIIHE TMPOTHUBOPEUUE, MPOOJIEMYy, CaMOCTOSTEIHHO YCTaHABIIUBATh
HMCKOMOE U JaHHOe, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINI0, MHEHHE;
MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIOXHBIA JKCIIEPUMEHT,
HEOOJbIIOe HCCIeA0BaHNE IO YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBHCHMOCTEN 00BEKTOB MEXIY COOOI;

CaMOCTOSITENNFHO (HOPMYIHPOBaTH 0000IIEHUST M BBIBOJBI MO Pe3yabTaTaM MPOBEAEHHOTO
HaONIOJIEHUsI, HWCCIEIOBaHMUsS, OIICHMBATh JOCTOBEPHOCTH TONYYEHHBIX pPE3YIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BBIABUTATH MPEAMNOI0XKEHHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmueii:

BBISIBIIATh HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAIIMH, JAHHBIX, HEOOXOAUMBIX MJIS
peLIeHus 3a/1a4u;

BBHIOMpPATh, aHAJIU3UPOBATh, CHCTEMATH3UPOBATh W HWHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;



BbIOMpaTh (opMy TMpeAcTaBICHUs HMHPOPMALMU M WUTIOCTPUPOBATH pelIaeMble 3a/auyu
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KOMOMHALUAMU;

OLIEHUBATh HAAEKHOCTh WMHQPOpPMALMU IO KPUTEPUSAM, MPEUIOKEHHBIM YYHUTEIEM WIN
c(OpMyYIHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBHSIMH H IEISIMHU
o0IIeHusl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MAChMEHHBIX
TEKCTaX, J1aBaTh IMOSICHEHUS IO XOJy PEUICHUs 3aJayd, KOMMEHTHPOBATh IOJy4EHHBIN
pe3yIbTaT;

B XO0lIe OOCYXICHHUsS 3allaBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBI, MPOOIIEMBI,
penraeMoil 3amadn, BBHICKA3bIBATh HJICH, HAICIICHHBIC HA MOWCK PEIICHHS, COMOCTABISThH
CBOU CYXJICHUS C CYXKICHHUSIMH IPYTUX YYaCTHHKOB TUaiiora, OOHAPY)KUBATh pa3jiMyve U
CXOJICTBO TIO3UIMH, B KOppeKkTHOW Qopme (opMymupoBaTh pa3HOIIACUs, CBOHU
BO3paKCHUS,

MPEJCTaBIATh PE3yJbTaThl PEHICHUsS 3aJadd, JKCIICPUMEHTA, HCCICIOBAHUS, MPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3adad MpEe3eHTANH H
0CcOOEHHOCTEH ayTUTOPUH;

MMOHWMATh W WCIOJL30BaTh NMPEUMYINECTBA KOMAHAHONW M WHIWBHIYaTbHOW PabOTHI MpH
pelIeHnN y4eOHBIX MaTEMaTHIEeCKHX 33]1aY;

MPUHUMATH IeJIb COBMECTHOH NIEATEIBHOCTH, IUIAHHPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacrpenensaTb BHIbI paboT, AOrOBapUBATHCS, OOCYXIATh MPOLECC M PE3yJIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (0OCYKIeHUS, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI ¥ IPYTHE), BBIIOJHATH CBOI YacTh Pa0OThI U KOOPAMHUPOBATH CBOM JCHCTBUS C
JNPYTHUMH YICHAMH KOMaH[IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOMIUI MPOIYKT IO
KpuTepusiM, cHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmusanus:

CaMOCTOSITENIHO COCTABIIATH IUIAH, AJITOPUTM PELeHUs 33a4M (MM €ro 4acTh), BEIOUPATh
CIoco0 pemeHus ¢ Y4€TOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOMKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEHICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTp().]IL, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BIAJIeTh CIHOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJS IpOLEcca U pe3ylbTara peLIeHUs
MaTeMaTHUYECKOH 3a7auu;

MpEeNBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IpPHU DELIEHUH 3a/ladd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HaMJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pE3y/bTaTa JEATENIBHOCTH ITOCTABIEHHOW IIENM M YCIOBHSIM,
OOBSACHATh MPUYUHBI JOCTHKEHMSI WM HEIOCTHKEHUS LEeNH, HaXOAUTh OMMOKY, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydyeHuss B 6 Kkjacce o0OydyalOImMIICS TOTYyYUT CIEAYIONIME TPEIMETHBIC

pE3yJIbTaThI:

Yuciaa 1 BEIYUCJIEHUA



3HaTh ¥ MOHUMATh TEPMHHBI, CBS3aHHbBIE C PA3JUYHBIMHU BHUIAMU YMCEN U CHOCOOAMH MX
3aMuCH, MIEPEXOAUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (hOPMBI 3aIKMCH YMCIa K JPYTOn.

CpaBHMBaTh U YNOPAIAOYMBATH LEJbIE YHUCIA, OOBIKHOBEHHbBIE M JIECSITUYHBIE ApOOH,
CpaBHMBATh YHMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BbimonHATe, coderass YCTHBIE M IMUCHMEHHBIE NpPUEMBI, apU(PMETHYECKHE JCHCTBUS C
HaTypaJIbHBIMM M  LEJIbIMH  4YMCIAMH, OOBIKHOBEHHBIMM U  JECATHYHBIMH  JpoOsMHU,
IIOJIOKUTEIIbHBIMU U OTPULIATEIIbHBIMU YU CIIAMHU.

BbruncnsaTe 3HaUY€HUS YMCIIOBBIX BBIPAXKEHMM, BBINOJIHATH INPUKHUIKY U OLIEHKY pe3yibTaTa
BBIUHCIICHUM, BBINOJHATh IPEOOPAa3OBAHMSA UYHUCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apu(pMETUYECKUX JEHCTBUMN.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSAMOM C COOTBETCTBYIOIIUMM € YUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMON, HAXOIUTh MOJTYJIb YUCIIA.

CoOTHOCUTH TOUKH B NPSMOYTOJIbHONW CUCTEME KOOPJIUHAT C KOOPAMHATAMH 3TOM TOUKH.

OKpyrasTh Lienble yhcia U JecATUYHbIe Apo0u, HAXOAUTh IPUOIMKEHUS YUCEIl.

YucsioBble 1 OyKBEHHbIE BbIPAKEHUS

[lonumMaTh W yNOTPEOIATH TEPMHUHBI, CBS3aHHBIC C 3aMMCBIO0 CTEMEHUM YHCIA, HAXOIUTh
KBaJpaT M KyO 4Kcia, BEIYMCIIATH 3HAUCHUS YUCIOBBIX BHIPAKEHUH, COJIEPIKAIUX CTETICHH.

[losnb30BaTbed NMpU3HAKAMM JI€JIMMOCTH, PACKIJIA[bIBATh HATypalbHbIE YHUCIIA HA IPOCTHIC
MHOKUTEIH.

[Tosnb30BaTbcs MacmITaboM, COCTABIIATh IPONOPLIUU U OTHOILLIEHUS.

Hcnonp3oBath OyKBBI AJi1 0003HAYEHMS] YMCEN MPU 3aIUCH MATEMaTUYECKUX BbIPAXKEHU,
COCTaBJISATh OYKBEHHbIE BBIPAXXEHUS U (OPMYJIbI, HAXOIUTh 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUH,
OCYILECTBIIS HEOOXOIUMBIE MTOICTAHOBKH U IIPe0oOpa3oBaHMUsL.

Haxonute HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienne TekcToBBIX 32124

Pemiate MHOrOIIAaroBble TEKCTOBBIE 3a/jaull ApUPMETUIECKUM CIIOCOOOM.

Pemarp 3amaun, CBA3aHHBIE C OTHOLLIEHUEM, TPONIOPLIMOHAIIBHOCTHIO BEJIMYMH, IIPOLCHTAMH,
pemaTh TpH OCHOBHBIE 331241 Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaum, cojeprkaiive 3aBUCUMOCTH, CBSI3bIBAIOLIUE BEIUYMHBI: CKOPOCTh, BpeMs,
paccTosiHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, HPOHM3BOJIUTEIBHOCTh, BpeMs, 00BEM paloThI,
UCHOJb3Yysl apu(pMETHUECKUE NEHCTBUSA, OLICHKY, IPUKUAKY, 110JIb30BAaThCS €AMHUIIAMH U3MEPEHUs
COOTBETCTBYIOIIMX BEJINYMH.

CocraBnaTh OyKBEHHBIE BBIPAXKEHUSI 110 YCIOBUIO 33/1a4U.

W3BnekaTh MHGOpMaLMIO, MPEACTABICHHYIO B TaOiuIaX, Ha JIMHEHHOM, cTonbuaToi wiu
KpyroBOW IuarpaMmax, MHTEpPIPETUPOBATh MPEICTABICHHbBIE JAaHHbBIE, UCIOIb30BaTh AAHHBIE U
pelIeHnn 3a1au.

[IpencraBiasTs HHPOPMALUIO C TOMOIIBIO TAOJIULL, IUHEHHON U CTOJI0YATON JUarpamm.

Harusanas reomerpus

[IpuBoauTh mNpHUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEIMUX (OpPMY H3YUYEHHBIX
TreOMETPUUYECKUX IJIOCKMX M IMPOCTPAHCTBEHHBIX (UIYp, MPUMEPbl PaBHbIX U CHUMMETPHUYHBIX
¢uryp.

N300pakaTh ¢ MOMOIIBIO LIUPKYJIS, JIMHEHKH, TPAaHCTIOPTUPA HA HEIMHOBAHHOM M KJIETYATOM
Oymare M3y4eHHbIE IUIOCKUE TreoMeTpudeckue GUrypsl 1 KOH(PUTypaluu, CHMMETPUYHBIE (DUTYPBI.

[Tonb30BaTbCs TEOMETPUUECKUMU MTOHATHSAMH: PAaBEHCTBO (UTYP, CUMMETPHS, UCIIOJIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LICHTP CUMMETPHH.

HaxoauTe BeNMUYMHBI YIJIOB W3MEPEHMEM C IIOMOLIBIO TPAHCIOPTHPA, CTPOUTH YTJIbI
3aJJaHHOM BEJINYMHBI, NI0JIb30BATHCS NPU PELIEHUH 3ajad IpaJlyCHOM MEpOW YIJIOB, paclo3HaBaTh
Ha 4epTekKax OCTPBIN, IPSIMOH, Pa3BEPHYTHIN U TYIOU YIJIbL.



BblunMcnaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIBHHMKA, II0Jb30BaTbCS EAVMHMIIAMH
WU3MEPEHUS NIIMHBI, BBIPAXXaTh OAHU €JUHUIIBI U3MEPEHUS [UIMHBI Yepe3 APYyTHE.

HaxomuTs, MCnonp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUA: MEXKIY IABYMs TOYKAMH, OT
TOYKH J0 MPSIMOM, IIMHY ITyTH Ha KBaJpaTHOM CETKE.

Boraucnare miomaab Guryp, COCTaBIEHHBIX U3 MPSIMOYTOJIBHUKOB, UCIIOJIB30BaTh pa3OueHNe
Ha NpPSIMOYIOJbHUKM, Ha paBHblE (UIYpbI, JOCTpaUBaHHUE [0 NPAMOYTOJIbHUKA, IOJIb30BAThCS
OCHOBHBIMM €IMHHULIAMU WM3MEPEHHUs IUIOINALH, BBIpaKaTb OJHU €IWHUIBI U3MEPEHMs IUIOIIAIU
4yepes ApyTHue.

Pacnio3HaBaTh Ha MOJENSAX W HM300PaKECHUSAX MUPAMUAY, KOHYC, LMJIMHIp, HCIOJIb30BATh
TEPMUHOJIOTHIO: BEpIIKHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KJIeT4aToOi Oymare npsMOYIOJIbHBIN Napaiesienune.

Bbruuciate 00bEM MPSIMOYTOJIBHOTO THapaijieNienuea, Kyoa, MOJIb30BaThCS OCHOBHBIMH
eIMHUIIAMU U3MEPEHHS 00bEMa;

Pemarp Hecno)KHBIE 3aa4¥ HA HAXOXKACHHE I'€OMETPUYECKHUX BEJIMYUH B IPAKTHYECKUX
CUTyalUsIX.



TEMATHYECKOE IINTAHUPOBAHUE

HNannas pabodas mporpamma peanusyercst kak kommorneHT OOIT MBOY COII Ne 1 Ha ocHOBHO#
CTYIICHHU.

CornacHo yuebnomy rany MBOY COILI Nel Ha n3yueHnue mareMaTuku B 6 kiacce otBoautcs 204 9 u3
pacueTa: 5 9 B HE/IeJIO — MHBApUAHTHAS YacTh U | 4ac — BapuaTHUBHAS YacCTh 110 BEIOOPY IMIKOJIBI.
[Iporpamma OyneT peannzoBana 3a 202 gaca, Tak Kak corjiacHo pacnucanuio ypokos Ha 2023- 2024 rox
MPOUCXOAUT MOTEPs y4eOHbIX YacoB, mpuxosaimuxcs Ha (23.02; 9.05), oobasnennsix [locTanoBIeHHEM
[IpaBurenscTBa PO mpazgunynsiMu qHssMu. HemocTaromnue yackl OyayT KOMIIGHCHPOBAHBI 3a CUET
YPOKOB IIOBTOPEHHUSI.

Ha3panue pa3snena, TeMmbl Koua-Bo yacoB
[ToBTOpeHme Kypca MaTeMaTHKH 5 Kiacca
6
JemuMocTh uncen 17
CroxeHue U BBIYMTaHHUE APOOEH ¢ pa3sHBIMHU 3HAMEHATEISIMH
26
YMHOXKEHHE U AeNieHre 0OBIKHOBEHHBIX Apo0eit 34
OTHOIIeHHs U TPONIOPLUHU 22
[MonoxwuTtenbHbIC U OTPULIATENFHBIE YUCTIA 11
CroxeHue 1 BBIYMTAaHHUE TOJIOXKUTEIBHBIX U OTPULIATEIBHBIX YHCEI
18
YMHOKEHUE U JIeNIeHUE MOJI0KHUTENbHBIX U OTPUIATEIBHBIX YUCET
21
Pemenne ypaBHeHHIA 19
KoopauHatel Ha MII0CKOCTH 13
HtoroBoe noBTOopeHne Kypca MaTeMaTruku 6 Kiacca 16
204
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