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IMMOSICHUTEJILHAS 3AIIMCKA

TIpHOPHUTETHBIMY LieNSIMH 00yIEHIS MATEMATUKE B 6 xiacce SBISIOTCS:

« POIOIIKeHUe (POPMUPOBAHUS OCHOBHBIX MaTEMATHICCKUX HOHATHI (YHCIIO,
BeIMUMHA, TeoMeTpHueckas (urypa), oOecrevMBarOIMX IPEeMCTBEHHOCTE H
MepCIEKTHBHOCTh MaTEMATHYECKOr0 06pasoBaHms 00y JatoIiXCs;

o Pa3BUTHE MHTEIUIEKTYANbHBIX U TBOPYECKHX CIIOCOOHOCTEN 00y4aromuXcs,
HO3HABATEILHON AKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHHUHI, HHTEPeCa K U3y ICHUIO
MaTeMaTHKH,

« IOBEIeHHe OOYYAIONMXCs Ha TOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3H MAaTEMaTHKH M OKPYIKAIOIIEro MUpa,;

« OpMHpOBaHHe (YHKUMOHAIBHOM MaTeMaTHYeCKOH IPAMOTHOCTH: yMCHH
pacIIo3HABATh MaTeMaTH4eCKhe OOBEKTHl B PealbHBIX JKU3HEHHBIX CHTYalliX,
[PYMEHSTH OCBOEHHbIE yMEHHS U1 PellleHust IPaKTHKO-OPUEHTHPOBAHHBIX 3a/1a,
MHTEpIIPETHPOBATh TOMyYeHHbIE Pe3yJbTaThl W OLEHHBATH MX HA COOTBETCTBHE
IPaKTUYECKOM CUTYallHu.

OCHOBHBIE JIMHHM COIEpXKAaHMSA Kypca MaTeMaTMKu B 6 Krmacce -
apu)MeTHUeCKas ¥ TeOMETPHYECcKast, KOTOpPbIe Pa3BUBAIOTCA TIapAILIEIIBHO, KaX/1as
B COOTBETCTBHH C COOCTBEHHOI JIOTUKO#, OJJHAKO, HE HE3aBHCHMO OJIHA OT APYTOH,
a B TeCHOM KOHTaKTe ¥ B3anMoJeiicTrn. Takke B Kypce MaTeMaTHKU IPOUCXOAUT
3HAKOMCTBO C AJIEMEHTaMH aIreOpbl U OIUCATeIbHON CTATUCTUKU.

Usyuenre apudMeTHYECKOro MaTepraia HaYMHAETCs CO CHCTeMATH3ALUK U
pasBUTHA 3HAHWM O HATYPaJbHBIX YHCJIAX, MOJYYCHHBIX Ha ypOBHE HA4YaJbHOIO
o61ero oGpasosanus. [Ipr 5TOM COBEPIIEHCTBOBAHME BEIYHCIUTEIEHON TEXHUKH 1
QOpMHpOBaHME HOBBIX TEOPETHUECKMX 3HAHHH COYeTaeTCs € pasBUTHEM
BEIYMCIUTENBHON KyIbTypHl, B YaCTHOCTH C OOyYeHHeM MPOCTEHIINM IpHEMaM
IPUKAIKA M OLEHKH Pe3yJbTaToB BEIMMCIeHHH. V3ydeHne HaTypalbHBIX 4HCes
IPOJIOJDKAETCS. B 6 Kiacce 3HAKOMCTBOM C HadalbHBIMH TOHATHSMH TEOPHH
JEJIMMOCTH.

K 6 Kkiaccy OTHECEH BTOPOM JTam B M3ydeHHH NpoOed, IAe NPOMCXOIHT
COBEPILEHCTBOBAHNE HABBIKOB CPaBHEHMs M Ipeobpa3oBarus Apoleil, ocBOeHHE
HOBBIX BBIYHCIIUTEIHHBIX alTOPUTMOB, OTTaYMBAHHE TEXHUKH BBIYUCIICHUH, B TOM
ypcyie 3HAYCHMH BBIPOKEHMM, CoIepalluX M OOBIKHOBEHHBIC, M AECATHIHBIC
IpoGH, yCTaHOBIEHHE CBs3el MeXIy HHUMH, PacCMOTPEHHE NPHUEMOB PEIICHHS
sajad Ha Opobu. B Hauanme 6 Kiacca IPOMCXOIMT 3HAKOMCTBO C IOHATHEM
IPOLIEHTA.

OCoGEHHOCTHIO U3y IeHHS TIOJIOKUTETBHBIX H OTPUIIATENIBHBIX YUCEI SBIACTCS
TO, 9TO OHHM TAKKe MOTYT PaccMaTpuBaThCs B HECKONBKO 3TamoB. B 6 ximacce B
Havalle U3ydeHus TeMbl «[[0NoKHUTebHbIe U OTPULATENIbHBIE YHCIIa» BBIIENASTCS
noprema «Llenble uUKMcIa», B paMKax KOTOPOH 3HAKOMCTBO C OTPULATENBHBIMU




yyucjaMu H I[GﬁCTBPIHMPI C IIOJIOXKUTEJIBHBIMU H OTpHHaTeJILHBIMI/I YUCJIaMH
HpOI/ICXO,T_[I/IT Ha OCHOBC CO,Hep)KaTCJIBHOFO noaxona. DTO0 1103BOJIIEeT Ha JOCTYITHOM

ypOBHE TIO3HAKOMMTb OOydalomKXCs IPaKTMIECKH  CO BCEMHM OCHOBHEIMU
HOHSTHSMY TEMBI, B TOM UMCJIe W C TpaBAJIaMM 3HAKOB IIPH BBINOJHCHNN
apupMeTHIECKUX nedicTBuil. V3yueHue palMOHAJbHBIX 4HCEI Ha 3TOM HE
3aKOHYHUTCS, a OyAeT IPOJOJDKEHO B KypCe anreOpsl 7 Kiacca.

[Ipu oOydyeHHM DELICHHIO TEKCTOBBIX 3a1av B 6 Kiacce HCIONb3YIOTCA
apuMeTHIECKHE MPUEMBI PEIIECHU. [Tpu oTpaGOTKE BHIMUCIUTEILHBIX HABBIKOB B
6 Kimacce pacCMaTPUBAIOTCS TEKCTOBBIC 3a/laui CIEIYIOMIMX BUJIOB: 3aJlayMl Ha
IBWKEHHE, Ha 4YacTH, Ha IOKYIKH, Ha paboTy ¥ HPOM3BOJUTENBHOCTH, Ha
TIPOLEHTH], Ha OTHOIICHHUS U IIPOIIOPLHH. O6yuarolyecs: 3HaKOMATCS ¢ IPUEMaMu
pemeHus 3a1ad nepeGopoM BOSMOXHBIX BapMAHTOB, yHATCA paboTath C
uH(OpMAarueii, peICTaBIeHHON B opme TaOJIMI] WJIK JAarpamm.

B mporpamMme yd4eOHOro  Kypca «MartemaTuka»  NPeLyCMOTPEHO
GopMupoBaHHE MPOIEICBTHICCKHIX anreGpandeckux MpejcTapieHuid. byksa Kak
CHMBOJ HEKOTOPOrO 4YHCIa B 3aBHCHMOCTH OT MATEMaTHYeCKoro KOHTEKCTa
BBOJUTCSA MOCTENEHHO. DyKBEeHHas CHMBOJIMKA IIMPOKO HCIONB3YETCA NPENAL
BCEro ISl 3aMKCH OOIIMX yTBEPIKACHHIT U Pe IO EeHHH, (GopMyJ1, B YaCTHOCTH JULA
BEIYHCIICHNS TEOMETPUYECKUX BETMYMH, B KaUeCTBE «3aMECTUTEIA» THCIIa.

B mporpamme ydeGHOro Kypca «Maremarnka» MpeICTaBIcHa HarJIsAHas
reoMeTpus, HarpaBJICHHAS] Ha  pa3sBUTHE o0Opa3Horo MBIILIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaXKeHHs, H300pasUTENbHBIX yMeHui. OTO BaXKHBIH STall
B M3y4EHUU I€OMETPUM, KOTOPBI OCYHIECTBICTCA Ha HaIISTHO-IIPAKTUIECKOM
ypOBHE, OIupaeTcs Ha HAIAHO-06pa3Hoe MBIIUICHHe 00yJaromuxcs. bonbmast
pONTb  OTBOAWTCA  IPAKTUIECKOH  NEATENBHOCTH,  OIBITY, SKCIIEPUMEHTY,
mozenupoBanuio. OOydJaromuecs 3HaKOMATCS ¢ reOMETPUICCKAMH burypamMu Ha
IDIOCKOCTY ¥ B IPOCTPAHCTBE, C HX NPOCTECHINNIMH KOHQUTYpalUsAMH, y4aTcs
H300pakaTh MX HAa HEJIWHOBAHHOH M KJeT4aroii Oymare, paccMaTpuBalOT MX
npocreiimye cBoiicTBa. B mpormecce U3yHCHHUA HAIISIIHOM TeOMETpHH 3HaHUS,
IONy4YeHHble OOy4YalomMMKCS Ha YPOBHE HA4albHOIO obmiero o0pa3oBaHus,
CUCTEMATH3UPYIOTCS U PACIIUPSIFOTCA.

CoryacHo y4eOHOMY IIaHy B 6 Kiiacce U3y4aeTcs VMHTETPUPOBAHHEIN IIPEAMET
«MaTeMaThKa», KOTOPHIH BKIIOYaeT apu(MeTHYeCKUil MaTepual W HarjifHyro
reOMETPHIO, @ TAK)Ke IPOIEIeBTHISCKHE CBEACHHS U3 anreGpsl, SIEMEHTHI JIOTUKH
W Haydajla ONKCaTeIbHON CTaTUCTUKH.

Ha u3ydenue y4eOHoro Kypca «MarteMaTuKa» OTBOAUTCA B 6 xmacce — 170
qacoB (5 4acoB B HEZIEIO).



COJEPXKAHUE OBYYEHUSI

6 KJIACC

HarypaJjbHbIe YHCIQ

ApudMeTHuecKe JeHCTBHsS ¢ MHOTO3HAYHBIMU HATypaJbHEIMH YUCIIaMH.
UpcaoBble  BBIPWKEHHWs, NOPANOK  JIEHCTBHH,  HCIONB30BAHHE CKOOOK.
Vcrosb30BaHye IPY BHIYKMCICHHAX IEPEMECTUTENIEHOTO 1 COIeTATEILHOTO CBOMCTB
CIIOKEHUs ¥ YMHOXECHHUS, PaCpeiCTIUTEIBHOIO cBoiicTBa yMHOXEHUA. OKpyTIICHHEe
HATypaJIbHBIX YHCE]L.

JlenmuTenyu U KpaTHBIC YHCIIA, HarOOJBIINI OOITUN [ENUTEIb U HAUMEHBIICe
ob1mee kpatHoe. JlenuMOCTh CyMMBI U IPOU3BEACHHU. JleneHue ¢ OCTATKOM.

Apoou

OG6bIKHOBEHHAs, JPOOh, OCHOBHOE CBOMCTBO APOOM, COKpAIEHHE npobeil.
CpaBHeHHUe M yIOpsIoUMBaHue Jpobei. Pemenye 3afad Ha HaXOXKACHHE Y4acTu OT
meoro ¥ nejoro Imo ero dYacTh. JIpoGHOe HYHCIO KaK pesylbTaT JCJCHIA.
TIpescTaBleHye AeCATHIHON ApodU B BHAE OOBIKHOBEHHOM poOu ¥ BO3ZMOXKHOCTh
TIpe/ICTaBIIeHrs] OOBIKHOBEHHO! ApoOH B BUJE necsaTidHOMR. JlecaATHuHBIe ApobU U
MeTpudecKas cucTeMa Mep. Apu(pMeTHIecKue NEeWCTBUS M YHUCIIOBBIE BEIPAXXCHUS C
OGBLIKHOBEHHBIMH M JECSTHIHBIMU IPOOSIMH.

OtHomenue. Jlenenue B JAaHHOM OTHOIICHHH. MaciTab, IpOIOPIIFSL.
[TprMeHeHUE IPOIIOPLIU IIPH PEIICHAN 3a1at.

[ToHsTHE NPOLEHTa. BRUHCIeHrE MPOLEHTa OT BEIMIHUHb] i BETMIUHEI 110 eé
NPOLIEHTy. BBIpakeHre MPOLEHTOB NECATHIHBIMU npobsmu. Perrenue 3aiaq Ha
TPOLEHTHI. BBIpakeHHe OTHOIICHHS BEIMIUH B TIPOLICHTAX.

IonoKUTEIbLHbIE U OTPHLIATEIbHbIC YHCJIA

ITo/I0XKHUTEIbHBIE ¥ OTpUIaTeNbHble uncia. Ilemsie uncna. Monyns ducna,
reoMeTpuvecKas HHTEpIperanus MOy 4HCIa. H300paxxeHne 4YHCen Ha
KOOpAMHATHONW  HpsAMOK.  HHCIOBBIE — IPOMEXYTKH. CpaBHEeHHME  YHCEIN.
ApudmeTrueckue TeHCTBHSA C OJIOKUTENBHBIMY U OTPULATEIBHEIMH THCTaMH.

[TpssMOyTOJIbHAs CUCTEMa KOOPIMHAT Ha IIOCKOCTH. KoopaunaTe!l TOUYKH Ha
I0CKOCTH, aberwcca 1 opauHara. [locTpoeHre Todek 1 Guryp Ha KOOpAWHATHOM
IJIOCKOCTH.

BykBeHHbIe BhIpasKeHUsl

ITpumeHeHne OyKB s 3aIUCH MaTeMaTHIECKUX BBIPKEHUH U ITPEITIOKEHHMA.
CeoiictBa apu(MeTHUECKUX JedcTBUi. byKBEHHBIE BBIPOKCHHS M YHCIIOBBIC
MOJCTAHOBKH. ByKBEHHBIE PaBEHCTBa, HAXOXICHHE HeM3BECTHOTO KOMIIOHEHTA.
®opmyisl, GOpMyIIEl IEpEMETpa U INIOIaa1 IPAMOYTOJIbHIKA, KBaparTa, o6BpéMa
napajuieenunena u Kyoa.

PemieHne TeKCTOBLIX 3a1a4



PeleHde TEKCTOBBIX 3amad  apu(METHYeCKHM crocobom. Permenue
JIOTMYeCcKHX 3a1ad. Perenyve 3a1a4 nepedopoM BCeX BO3MOXKHBIX BAPUAHTOB.

Pemrenrie 3aad, COAEP)KAIMX 3aBUCHMOCTH, CBS3BIBAIOIIMX BETHIMHBL:
CKOpOCTS, BpeMs, paccTosiHUE, I[eHa, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOJUTENBHOCT, BpeMs, 00BEM paboTHL. EMMHMIEI M3MEPEHHS: MAacchl
CTOMMOCTH, PACCTOSIHUS, BpeMeHH, CKOpocTU. CBSI3b MEXY €AUHALAMA U3MEPECHNUS]
KaXXJ101 BeJIUYHHBEI.

PemreHue 3a7ad, CBA3aHHBIX C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BeJTMYMH, IPOLEHTAMH; PelleHie OCHOBHEIX 337124 Ha APOOY U TIPOLIEHTEI.

OmeHKa W NPHKWAKA, OKpyryeHWe pesynbrara. CocraneHne OyKBEHHBIX
BBIPKEHHH 10 yCIIOBHUIO 33a4H.

[IpefcTapieHHe OAaHHBIX C IOMOIIBIO TabJUL M AUAarpamM. Cronbuateie
IUarpaMMBl: YT€HHE U MOCTpoeHHe. UTeHe KPyTOBBIX IUarpaMM.

Harnsanasa reomerpus _

Harnsoaele IpeAcTaBieHus o (UrypaXx Ha IUIOCKOCTU: TOYKa, IpsAMasd,
OTpEe30K, JIyd, YroJi, JIOMaHas, MHOTOyTIOJIbHHK, YeTBIPEXYTONIBHUK, TPEYTOJIbHUK,
OKPY>XHOCTB, KPYT.

B3auMHOe pacIOJIOKeHHe ABYX MPAMBIX HA IUIOCKOCTH, IapallleIbHBIC
TpsMBIe, TEpHEHANKYISPHbIe NpsAMble. V3MepeHne PacCTOSHUK: MEKTY ABYM:
TOYKaMH, OT TOYKH J0 IIPSMOM, JIMHa MapIlpyTa Ha KBaJApaTHOM CeTKe.

3aMepeHHe M TIOCTPOEHHE YIVIOB C IOMOMIBIO TpaHCHOpTHpa. BHmeI
TPEyTONbHUKOB: OCTPOYTOJIBbHBIH, IIPSIMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
paBHOOEPEHHBIN, PaBHOCTOPOHHUA. YeTbIpEXyroJIbHUK, IIPUMEPHI
4eTHIPEXYTONBHUKOB. [IpAMOYTONIBHUK, KBapaT: MCIOJIb30BaHHE CBOCTB CTOPOH,
yIrioB, auaroHaneil. M3zobpaxeHnne reoMeTpUIecKUX buryp Ha HEJIMHOBAHHOMH
Gymare C WCIONB30BaHUEM IMPKYJsd, JIUHEWKH, YrOJbHHKA, TPaHCIOPTUDA.
ITocTpoenus Ha KieT4aToil Oymare.

[lepumerp MHOrOyrojpHuka. IIoHATHE IUIOMAnM (QUIYPHl, CAUHUIIBI
H3MepeHHs Iiommaau. [pubamKkEHHOe H3MepeHHe IIOany GpUryp, B TOM YHCIe Ha
KBajpaTHOM cerke. IIpHOMIKEHHOE H3MEPEHME IJIMHBI OKPYXKHOCTH, IJIOINAIM
KpyTa. '

CumMeTpus: IIeHTpajbHasl, 0CeBas U 3epKalibHasi CHMMETPUU.

ITocTpoeHrne CUMMETPUYHBIX QUTYD.

HarnsaHble IpeCTaBIeHUs O MPOCTPAHCTBEHHBIX QUIypax: napajiiejenures,
Ky6, Npu3Ma, NUpaMuja, KOHyC, LIIMHApP, Imap u cdepa. M3obpaxeHue
npocTpaHCcTBeHHBIX ¢uryp. [Ipumepsl pasBépTOK MHOTOTPaHHUKOB, LUIHHAPA H
konyca. Cosmanve Mojelneil mpoCTpaHCTBEHHBIX Guryp (u3 Oymard, mpoBOJOKH,
IUIACTU/IMHA U APYTUX MaTepUaJIOB).



[TousiTue 06BEMA, ETUHUIEI H3MepeHHs O0BEMA. O6BEM MPSIMOYTOJIBHOTO
napajuienenunena, kyoa.
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[JIAHUPYEMBIE PE3VJBTATHI OCBOEHHsSI TIPOTPAMMbI
YUYEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOI'O

OBIIEI'O OGPA3OBAHMS
JIMYHOCTHBIE PE3YJIBTATDI

JInuHoCTHBIE Pe3yJbTAaTbl OCBOCHHUSA IIPOTrPaMMBbI y4eOHOro Kypca
«MarteMaTuKa» XapakTepru3yroTCs:

1) naTpHOTHYECKOE BOCIIUTAHUE:

nposBJi€eHHEM HHTepeca K IPOIIIOMY ¥ HACTOAIIEMY POCCUICKOM
MaTeMaTHKH{, LIEHHOCTHBIM  OTHOIICHHMEM K  JAOCTHXCHUAM POCCUHCKHX
MATeMaTHKOB M POCCHUICKOM MaTeMaTH4eCKOW IIKOJIBI, K MCIIONB30BAHHIO STHX
JOCTIDKEHHUH B IPyTHX HayKax U IPHUKIaJHBIX cepax;

2) rpasaaHcKoe H JyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BEITIOTHEHUIO O0S3aHHOCTEN IpaXkAaHWHA U pealu3alu €ro
npaB, TpPEICTaBIEHWEM O MaTeMaTHYECKHX OCHOBaX (GyHKLIMOHHPOBaHUS
Pa3IMYHbIX CTPYKTYp, SABIECHHUM, NPOIEyp IPaXIaHCKOro oO1ecTBa (HampuMep,
BBIOOPEI, OMPOCHI), TOTOBHOCTEIO K 00CYKICHUIO STHYECKUX mpo0JieM, CBI3aHHBIX
C TpaKTUYECKAM MPUMEHEHHEM IOCTIDKCHUH HayKM, OCO3HAHHEM Ba)KHOCTH
MOPAIBHO-3THYECKHX IPHUHIIUIIOB B IS TENBHOCTH YIEHOTO;

3) TpyAoBOe BOCIIUTAHHE:

YCTAaHOBKOM HAa AaKTHBHOE Yy4YacTHe B PEIICHHUH HpaKTI/IUIeCKI/IX 3a1a4
MaTeMaTHYECKOl HaNpaBJIeHHOCTH, OCO3HaHMEM BaXXHOCTH MaTeMaTHICCKOro
00pa3oBaHus Ha MPOTHKEHUM BCEW XU3HU I yCIemHON MpodecCHOHaNbHOM
IeATENPHOCTH M DPa3sBUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOpOM U
IOCTPOEHNEM HHIUBUAYAIBHON TPaeKTOpHU 00pa30BaHUs U XKU3HEHHBIX IUIAHOB C
y48TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY Y O3CTETHUYECKOMY  BOCIHPHATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3azady, >peHIeHI/II7I, pacCy’>KIeHUH, YMEHUIO BUICTbH
MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAY4YHOI'0 MO3HAHMS:

OpHMeHTallel B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HayqHBIX
TnpejicTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTIX Pa3sBUTHA Y€I0BEKA, IPUPOIBI U
obIIecTBa, MOHMMAHHEM MAaTeMAaTHYeCKOW HayKd KakK chepbl YeloBEeYeCKOH
NesITEeNbHOCTH, DTAIOB €€ Pa3BUTHS U 3HAYMMOCTH JUISI pasBUTHs LMBHIIM3ALNH,
OBJIaJIeHHEeM SI3BIKOM MAaTeMAaTHUKH M MaTeMaTHYeCKOH KyJIbTYpPOH Kak CpelCTBOM
MO3HAHWS MHpA, OBJIAJEHHEM IPOCTEHIIMMH HaBBIKAMH WCCIIE0BaTEIbCKOU
JIeSITEIIbHOCTH;




—

6) ¢usuyeckoe BocnUTAHHE, (popMupoOBaHHMe KYJIbTYpPbl 3A0pPOBbSI H
IMOIMOHAIBLHOIO 0/1aromoJ Ty ansi:

TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHYecKWe 3HaHWs B MHTEpPECax CBOETO
3[0pOBbs, BeleHHs 370poBoro o0pasa OKM3HU  (3MOpOBOE  NHTAHHE,
COANaHCHPOBAHHEIA pEXMM 3aHATHH M OTHBIXA, PperylspHas —(usHieckas
aKTHBHOCTB ), chOPMHUPOBAHHOCTHIO HaBBIKa Pe(IEKCHH, IPU3HAHIEM CBOETO IIpaBa
Ha OIIMOKY M TaKOro e IIpaBa JIPYroro Yel0BEKa;

7) 3K0JIOrH4eCcKOoe BOCIUTAHUE:

opMeHTaluel Ha IpUMeHeHne MaTeMaTHYeCKUX 3HAHUH JUIS pellleHus 3a/1a4 B
006JIaCTH COXPAHHOCTH OKpY>Karollled cpezbl, INIAHKPOBAHUS ITOCTYTIKOB U OLEHKH
MX BO3MOMHBIX TIOCJIEICTBHII [JIs OKPYIKaIoIlel Cpebl, OCO3HaHHEeM ITI00albHOro
XapakTepa SKOJOTHYECKHX IIPOOJIEM U My Tel UX PEIIeHHUS;

8) aganTanus K M3MEHSIOLIMMCS YCJIOBHSIM COLMAJILHOH M NPUPOXHOH
cpeabl:

FOTOBHOCTBIO K JEHCTBHSIM B YCIOBUSX HEOIPENEIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 IPAKTUIECKYIO NesTeNbHOCTh, B TOM YHCIIE
yMEHHE YYHMTHCS Yy APYTHX JIHONeH, NMpuoOpeTarh B COBMECTHOH JCATENBHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIUN U3 OIIBITA IPYTHX,

HEOOXOOUMOCTEIO B (GOPMHUPOBAaHWM HOBBIX 3HAaHHWK, B TOM YHCIE
(GopMyIMpOBATh HIEH, IIOHATHS, TUIIOTE3bI 00 00BEKTaX U ABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEeGHMIMTE COOCTBEHHBIX 3HAHUHA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTyalldlo, BOCIPHHHUMATH
CTPECCOBYIO CHTYallMl0 KaK BBI30B, TpPeOYIOLIUH KOHTPMEP, KOPPEKTUPOBATH
IpUHAMAaeMble peIIeHus] W NeHCTBHs, (OpMyJIHMpOBaTh M OLIEHWBATh PUCKU U
HIOCIIeCTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTeabHbIE YHHBEpPCaJbHbIe Y4eOHbIEe NeHCTBHS

Ba3soBble Jiornyeckue AelCTBHA:

e BBIABIIATh U XapaKTepHU30BaTh CYIIECTBEHHBIE NPHU3HAKA MaTEeMaTHYECKUX
OOBEKTOB, TIIOHATHUI, OTHOLIEHWH MEXIy IMOHATHAMH, ()OPMYJIUPOBATH
Onpeie/IeHUs TIOHATHIA, YCTAaHABINBATh CYIECTBEHHbIN IPHU3HAK KIacCH(HUKaIUH,
OCHOBaHUA JJIs1 0000IIEHU ¥ CpaBHEHUS, KpUTEPUHU IPOBOJAMMOIO aHaJIn3a,

e BOCIPHHMMATh, (GOpPMyIHpPOBaTh M  IIpeoOpasoBEIBATL  CYXKICHHUS:
yTBEpAUTEBHBIE  OTPUIATENbHBIE, eIUHUYHBIE, YACTHBIE U OOIIKE, YCIOBHEIE,






.

e BEISBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEYHS
B (aKTax, NAHHBIX, HAONIONEHMAX M yTBEPXKICHUAX, NPEIJIaraT KpPUTCpHU UL
BHISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYHH,

e JIeJaTh BBIBOALI C MKCIIOJB30BAHHMEM 33KOHOB JIOTUKH, IEMYKTUBHBIX H
MHIyKTUBHBIX YMO3aKIIOUeHUH, yMO3aKIIIOUSHHH 110 aHAJIOT UM,

e pasbUpaTh AOKA3ATENbCTBA MATEMATHIECKUX yTBEPXKICHHH (IpsMBIC M OT
IPOTHBHOIO), NPOBOAUTH  CAMOCTOSATENBHO  HECJIOXHBIE — JIOKa3aTeNbCTBa
MaTeMaTHdeckuX (PaKToB, BBHICTpAMBaTh apryMEHTAllUIO, IPUBOMUTE IPUMEPEI U
KOHTPIPUMEPEI, 0GOCHOBEIBATE COOCTBEHHEIE PACCY KICHHS;

o BHIOMpaTh cHoco6 pelreHus ydeOHOH 3amaud (CpaBHHUBATh HECKOJBKO
BapHAHTOB PEIEHNUS, BEIOUPATh HauboIee MOAXOMSIIMH ¢ y4ETOM CaMOCTOATEIHHO
BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble HccilefoBaTebCKUE AeHCTBUA:

e WCIIOJIB30BAaTh BOIPOCHI KaK HCCIENOBAaTENbCKUN HHCTPYMEHT IO3HaHH,
GopMmynupoBarh  BONIpPOCH,  (GUKCHpyIOIIHEe  IPOTHBOPEYHE, npo0biemy,
CaMOCTOSATEIbHO YCTAHABIUBATH KMCKOMOE U JaHHOe, (OpMUpOBAaTh THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

¢ NPOBOJUTH MO CAMOCTOSTENBHO COCTABIEHHOMY IUIAHY HECIIOXKHBIA
SKCIIEPHMEHT, HeGONbIIOe HCCIIeOBaHIe II0 YCTAHOBJICHHIO OCOOEHHOCTEH
MAaTeMaTHIeCKOTr0 00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEX Iy COOOM;

e CaMOCTOATENEHO (HOPMYJIHPOBaTH OOOOIIEHHS M BBIBOJBI IO pe3ylbTaTaM
NPOBEAEHHOrO  HAOJIIOJCHUs, HCCIENOBaHMsA, OLIEHHBaTh  JOCTOBEPHOCTD
TIOJIy9€HHBIX PE3YJIbTATOB, BEIBOJOB M 0000ILECHUIA;

e IPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IIpoOLlecca, & TakKe BBIABUTaTh
IIPEIIIOJIOKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pa6GoTa ¢ nHdopmanmei:

e BBIABJIATH HENOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMALUH, IaHHBIX,
HeOOXOIUMEBIX IJIsl PeIleHus 3aaul;

e BHIOMpaTh, aAHAIU3UPOBATh, CHCTEMATU3UPOBATb M HHTEPIPETHPOBATH
UH()OPMALIUIO Pa3IMYHBIX BUIOB B (POPM IIPECTABIECHU,

e BHIOMparh (QopMy mNpeiacTaBleHHS UHQOpPMalMd M MILIIOCTPUPOBATH
pelaeMble 3a1aui CXeMaMH, JUarpaMMaMHy, HHOH rpad@uKoi ¥ MX KOMOUHAIMIMY,

e OIICHUBATH HANEKHOCTH HMHPOPMALKMKA IO KPUTEPUSM, IpeIIOKEHHBIM
yUYUTENEeM WIH C(HOPMYIHPOBAHHBIM CaAMOCTOSATEIBHO.

KoMMyHHKATHBHBIE YHHBepcalbHble y4eOHbIE JeHCTBHS:

e BOCIPHHHMMATH U (OPMYIIUPOBATE CY>KIECHUSI B COOTBETCTBUM C yCIOBUAMHU U
eJISIMH OOILIEHHMS], ICHO, TOYHO, FPaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B YCTHBIX
U IHCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHWs 10 XOJy pelleHMs 3aJayH,
KOMMEHTHPOBAThH ITOIyYeHHBIA pe3yJIbTaT;



e B XOJe OOCYXIeHHUS 3aJaBaTh BOIPOCH! IO CYIIECTBY 00CyXIaeMOi TEMBI,
npoGJieMbl, pemaeMoil 3aJadd, BbICKA3bIBATL HICH, HalleJICHHblE Ha ITOHCK

pellleHHs, COMOCTAaBIATh CBOM CYXJCHHS C CYXICHUAMH JIPyIMX YYaCTHHUKOB
JManora, OOHApYXKMBATh PA3MYMe U CXOJCTBO IO3MLMH, B KOPPEKTHOU (opme
(GopMyIHpOBaTh Pa3HOIJIACHSI, CBOU BO3PAKCHHUS;

e IIPEJCTABJIATH Pe3yNbTaThl PEIICHNs 3a/1a4H, SKCICPMEHT, HCCICN0BaHHA,
[IPOEKTa, CAMOCTOATENIBHO BBIOMpAaTh (OpMAT BBICTYIUICHHA C yuéToM 3am1ay
TIpe3eHTAIUN 1 OCOOEHHOCTE! ayIUTOPUH,

o [IOHHMATh U HCIIOJIB30BATH NIPEUMYIIECTBA KOMAHIHON U VHTUBUY aIbHOH
paGoTHI U pellleHnH y4eOHbIX MaTeMaTHIeCKUX 3a/1at;

e IPUHMMATH LENb COBMECTHOW IESTEeNBHOCTH, IUIAHMPOBAaTh OPraHU3allMio
COBMECTHOM paGoTHI, paclpefensiTh BUIbl paboOT, NOroBapHBATEHCAH, o0CyXaaTh
TIpoIiecc U pe3yJIbTaT paboTsl, 00001IaTh MHEHHSA HECKOJIBKHIX 1101 (978

e Y4acTBOBATh B IPYIIOBEIX Gopmax paboTsl (00CyKIeHNs, oOMeH MHEHUAMH,
MO3TOBBIE IITYPMBI H JPYTHE), BBIIOIHSITE CBOIO YaCTh PaGOTHl X KOOPAMHUPOBATH
CBOM JIEHCTBHS C APYTUMH WieHaMH KOMaHIbl, OLICHUBATh Kau€CTBO CBOCTO BKIa/a
B oOmuil TPOAYKT MO KPUTepUAM, C(HOPMYIMPOBAHHBIM y9IaCTHUKAMH
B3aUMOEHCTBHA. '

PeryisiTHBHBIE YHHBEPCAIbHbIE yueOHbIe AeHCTBHS

CaMoopranu3anus:

¢ CAMOCTOSITENHLHO COCTABJATH IUIAH, AITOPUTM pELIeHHS 3aja4d (WIH ero
4acTh), BBHIOMpATh CIIOCO0 pelleHHss C y4ETOM MMEIOMXCS pecypcos H
COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTHPOBAaTh M KOPPEKTHPOBAaTh BapHAHTHI
peleHuit ¢ y46ToM HOBOM MHGOpPMAIIHHL.

CaMOKOHTPOJIb, SMOIHOHAJILHBIA HHTEJIEKT:

e BIAJETH CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yIbTaTa
pellleHUs] MaTeMaTHIeCKOM 3aa4H;

e IPEIBUAETH TPYIHOCTH, KOTOPBIE MOIYT BOSHUKHYTB IIPH PELICHUH 3a[a%H,
BHOCHTb KOPPEKTHBEI B JESTENBHOCTH Ha OCHOBE HOBBIX OOCTOSATENECTB,
HaiiIeHHBIX OLIUOOK, BBISIBJIEHHBIX TPYAHOCTEH,

e OIICHMBATh COOTBETCTBUE pe3yJIbTaTa AEsITeIbHOCTH IIOCTaBJICHHOM Helu H
YCIIOBHAM, OGBACHSTH IPUIUHBI JOCTIDKEHUS WIM HEJOCTHIKECHUS 1IeNH, HAXOUTH
OIMOKY, 1aBaTh OI[EHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATBI

K xoHIy oOyueHus B 6 Kjacce OOyYarOIMHCS MOIYYHUT CICAYIOIIHE
IpeaMETHBIC PE3YJIbTAThI:



Yucyia ¥ BbIYHCICHUSA

3HaTh W TOHMMATh TEPMHHEI, CBS3AHHBIEC C PA3IAIHBIMU BMIAMH HHCEN H
CIIOCO6aMH UX 3aIUCH, TEPEXOAUTD (ECIIH 3TO BO3MOXKHO) OT OZIHOM (hOPMBI 3aIIHCH
yucia K Ipyrowu.

CpaBHUBaTb U yIOPSIOYUBATh LIETBIE THCIIA, OGBIKHOBEHHBIE M JIECATHIHBIE
npoOu, cpaBHUBATE YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BhHIMONHAT, COYeTas YCTHBIE M NHCHbMEHHbIE NPHEMBI, apU(METHYSCKHe
NeHCTBHS C HATYPAIBHBIMH U IIEJIBIMH YHCIaMH, OObIKHOBEHHBIMU M IECATHIHBIMH
ApOBSMH, TTOJIOKHUTEIEHEIMH U OTPULIATEIEHEIMU THUCIIAMHU.

BBIUKCIISTH 3HAYEHHUS] YHCIIOBBIX BRIP@)KEHUM, BBIITOTHATH IPUKUAKY 1 OLECHKY
pesyNbTaTa BBIYKCICHHI, BRIIOIHATE NpeoOpasoBaHus YHCIIOBBIX BBIp2XCHUHN Ha
OCHOBE CBOMCTB apu(METHIECKHUX JEHCTBHIA.

COOTHOCHTh TOYKY HA KOOPAWHATHOM IPSIMOM C COOTBETCTBYIOIIUM el
YECIIOM M HM300pakaTh YHCIAa TOYKAMHM Ha KOODJMHATHOM MNPSMOH, HAaXOAHTh
MOJyJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAWHATAMU
9TOU TOYKH.

OKpyIJIATh LeNble 4ucia W IeCSATHYHBIE OpoOH, HAXOIUTh IPUOITKEHUS
qucell.

YuciioBble H O0yKBeHHbIe BbIPaKEeHHS

[ToHuMaTh U yIOTPeOSITh TEPMUHBI, CBA3aHHBIE C 3aIICHIO CTENEHH HCIIA,
HAXOMUTh KBAaApaT M KyO 4KMCIa, BEIYMCIATH 3HAYEHHS YHCIOBBIX BBIPAXEHUH,
CoIepIKaIUX CTEIEHH.

[Tonp30BaThCs MpU3HAKaMU JEIMMOCTH, PAcKIaJblBaTh HaTypalbHbIe YHCIIa
Ha MIPOCThIE MHOXKUTEIIH.

ITonp30BaThCs MacIITA00OM, COCTABIISATH MPOTIOPLIUYA U OTHOILLICHHMS.

Vcrosnp30BaTh GYKBBI ISl 0003HAYCHHUS YUCEN NP 3aIlMCH MaTeMaTHIeCKUX
BBIPA)KEHHH, COCTABIAT OyKBEHHBIE BEIPaKEHUs M (POPMYIIBI, HAXOMUTD 3HAYCHHU
OYKBEHHBIX  BBIPDOKEHHM,  OCYIIECTBIISS HEOOXOIMUMBIE ITOACTAaHOBKHM M
npeoOpa3zoBaHusl. '

HaxonuTh HEM3BECTHEINM KOMIIOHEHT paBeHCTBA.

Pemienue TeKCTOBLIX 32424

PelaTh MHOTOIIIATOBBIE TEKCTOBBIE 3aaul apH(PMETHIECKUM CIIOCOOOM.

Perath 331241, CBA3aHHEIE C OTHOIIEHHEM, MPONOPLIMOHATEHOCTHIO BEJIMYNH,
IPOLEHTaMH, PEIIaTh TPH OCHOBHBIE 33/]a4i Ha IPOOU U MPOLIEHTHL.

Pemiate 3afaud, CoAepiKallie 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYHHEL
CKOpOCTb, BpeMms, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOMMOCTb,
IIPOM3BOUTENLHOCTE, BpeMs, O00BEM pabOTHl, HCIONL3YS apupMeTHICCKUe



IeWCTBUsS, OLEHKY, TPUKHUIOKY, IIOJI30BAaThCS  €AUHHMLAMH  U3MEPEHUS
COOTBETCTBYIOLLUX BEJIMYHH.

CocraBnaTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIIOBUIO 3a1a4H.

3Bnexath MHGOPMALMIO, MPEACTABICHHYI0 B TalnWIax, Ha JIMHEHHOMH,
cToib4yaToll MM KPYyroBOM AWarpaMMax, HHTEPIPETHPOBATH IIPEACTaBICHHBIE
NaHHEIE, HCITOJIB30BaTh JaHHbIE IIPU PEILICHUH 3a/1a4.

ITpencTaBaaTh HHPOPMALHMIO C IIOMOIIBIO TaOMHLI, THHEHHON U cTojO4aTomn
JUarpamMm.

HarasiaHasi reomeTpust

TIpUBOAUTE TIPEMEPHl OOBEKTOB OKPY)XAIONIEr0 MHpa, MMEIIWX (Gopmy
M3yUeHHBIX T€OMETPHYECKHX ILUIOCKMX M IHPOCTPAHCTBEHHBIX QUIYp, MPHMEpHI
PaBHBIX ¥ CHMMETPHYHBIX QUTYD. |

M306paxkaTs C I[OMOIIBIO ILUPKYJs, JIMHEWKH, TPAHCIOpPTHpa Ha
HEJIMHOBAHHOM U KJeTuaToil GyMare U3ydYeHHBIE ITIOCKUAE TeOMeTpHIECKUe (GUrypal
1 KOH(UTYpaLuy, CAMMETPUYHEIE QHUIYDBL.

[Tosb30BaThCS FEOMETPUUECKIMHE IOHSITHSIMHE: PABEHCTBO QUIYP, CAMMETPHSI,
HCIIONB30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPUH, LIEHTP
CUMMETPHUH.

HaxoauTs BETHYUHBI YTJIOB H3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
VIl 33JaHHOM BEJMYUHBI, [I0Jb30BaThCs TIPU PEIIeHHH 3a/1a4 TpajyCHOW Mepon
YIJIOB, PaCllO3HABATD Ha YepTexkax OCTPHIH, IPAMOK, pa3BEPHYTHIH U TYIIOH YIJIBL.

BeluMcIaTh OIUHY JIOMAHOW, NMEPUMETP MHOIOYIOJIBHHKA, IT0JIb30BATHCA
eIMHUI[AMH H3MEPEHHUS ITUHB, BEIPA)KaTh OJHH €IUHUIIbI H3MEPEHHS ITIUHBI Yepe3
ApyTHe. .

HaxoauTs, HCIIOIB3Y S YepTEKHBIE HTHCTPYMEHTEI, PACCTOSHHA: MEXIY [ByMS
TOYKAMH, OT TOYKH JIO MPSAMOH, JUIMHY IyTH HAa KBAIAPAaTHOH CETKeE.

Breluucnares  mwiomaab  GUCYp, COCTAaBICHHBIX W3 IPSMOYTOJIBHHMKOB,
HCIIONE30BaTh pa3OueHne Ha MPSIMOYTOIBHIKY, Ha paBHbIe QUIypEl, JOCTPaUBAHUE
110 TIPSIMOYTOJIBHUKA, ITOJIB30BATHCSI OCHOBHBEIMU €IMHUIIAMA U3MEPEHHUS IIOIIAH,
BBIpa)XaTh OAHU €AWHULIBI U3MEPEHHUS IUIOLIAAM Yepe3 ApyTHe.

Pacro3HaBaTth Ha MOZENSX W M300paKEHUSAX NHUpaMULy, KOHYC, LHIHHID,
HCIIOIB30BaTh TEPMUHOJIOTHIO: BepIIHa, peOpo, IpaHb, OCHOBaHKE, pa3BEPTKA.

N3obpaxkaTs Ha KiIeT4yaToU GyMare IpsAMOYTONBHEIH MapajlIeNenure,

BhIuncasaTh 066EM IPSIMOYTOJNBHOTO MapaieNnenunena, Kyoa, mojab30BaThCs
OCHOBHBIMH €IMHULIAMH H3MepeHus 00bEMa;

Pemrate HecnmoXXKHBIE 3alaud Ha HAXOXIAEHUE TIE€OMETPUYECKUX BEJIUYMH B
MPaKTUYECKUX CUTYyaLUsIX. |
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