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NOACHUTENBbHASA 3AMNMNCKA

OBLUAA XAPAKTEPUCTUKA YHEBHOI O MPEOMETA "MATEMATUKA" 5-6 knacc.

Paboyasn nporpaMma no wmaremaruke And obyyawowmxcsa 5-6 KrnaccoB paspaboTaHa Ha OCHOBe
deneparnsHOro rocyaapCTBEHHOr0 00pasoBaTeNbHOrO CTaHAgPTa OCHOBHOMO ObLLIEr0 06pasoBaHMst C YHETOM U
COBPEMEHHBIX MUPOBbIX TPeOOBaHUI, MPEOLSBISEMbIX K MaremMarndeckoMy OOpasoBaHWIO, W Tpamuui
POCCUMCKOro  0Opas3oBaHWSsl, KOTOpble  ODECNEYMBAOT  OBMaAEHWE  KITHOYEBBLIMM  KOMMETEHLMSIMM,
COCTaBMSAOLLMMN  OCHOBY [t HENPEPBIBHOrO 00pasoBaHUsi M CaMOpasBUTMS, a TakXKe LENoCTHOCTb
OOLLEKYIBTYPHOrO, JIMYHOCTHOTO M MO3HaBATENBHOrO pasBUTUST obydarolmxcs. B paboyeri nporpamme
YUTEHbI Maen 1 noriokeHns KoHuenummn pasemTms mareMarnyeckoro obpasoBaHusi B Poccuiickoin ®enepaumn.
B oanoxy uudposor TpaHcdopMaLmMn BCeX CHep YErOBEYECKOW OEATENbHOCTM HEBO3MOXHO CTarb
00pas’oBaHHbIM COBPEMEHHBIM YENOBEKOM 0e3 0a30BOM MareMarnyeckol MOArOTOBKM. YXKe B LUKOre
maremarvka Cry>kuT OMopHbIM MPEOMETOM A1 U3YHYEHUS] CMEKHBLIX OUCLUMIMIIMH, a MOCre LUKOMbI pearbHow
HeOOXOOMMOCTEIO  CT@HOBUTCSI  HEMPEPbIBHOE 00pasoBaHME, YTO TPeDyeT MOSHOUEHHONW  6asoBon
06L1e0bpasoBarenbHOM NoaroToBKM, B TOM YUCTIE M MaremMarnyecKom.

3710 00yCroBreHo Tem, YTO B HalM AHWM PacTET YMCro NPOCECCUiA, CBSA3aHHBLIX C HEMOCPEACTBEHHbLIM
NMPUMEHEHNEM MareMatukn: 1 B cepe SKOHOMMKK, U B OU3HECE, 1 B TEXHOSIOTMYECKNX 0DNacTsX, U JaKe B
rYMaHUTapHbIX cdepax. Takum 00paszoM, Kpyr LUKOMBLHWKOB, A1 KOTOPbIX MareMarMka MOXET CTarb
3Ha4VMbIM MPEOMETOM, PaCLLMPSIETCS.

MpakTWyeckass MOME3HOCTb  Maremaruky  obycrioBrieHa TeMm, 4YTO €€ MpegMeroM  sBIsOTCA
dyHOAMEHTarNbHbIE CTPYKTYPbl Hallero Mmpa: MpPOCTPaHCTBEHHbIE opMbl U KOMMYECTBEHHbIE OTHOLLIEHNS! OT
NPOCTENLLNX, YCBaMBaEMbIX B HEMOCPEACTBEHHOM OMbITe, A0 AOCTAaTOMHO COXHbIX, HEOOXoaMMbIX Ans
PasBUTUS HayYHbIX U NPUKNaOHBIX Maen. Bes KOHKPETHBIX MareMartnyecknx 3HaHU 3aTpyJHEHO NMOHUMaHWE
MPUHLMMOB YCTPOACTBA W UCMOMBL30BaHUS] COBPEMEHHOW TEXHWKW, BOCMPUSATME W MHTEPNpeTaums
PasHO00PasHOM COLMAIbHOM, SKOHOMMYECKOM, NMONMMTUYECKON MHAopMaLmn, Manoadibek TMBHA NOBCEAHEBHaSA
npaKkTuyeckas LeATenbHOCTb. KakaoMmy 4eroBeky B CBOEM KU3HWM MPUXOOUTCS BbINOSHSTE PacqéTbl U
COCTaBMATb  @MTOPUTMbI, HaxoaMTb W MPUMEHSTb  PopMynbl, BraaeTb MPaKTUYECKMMM  NPUEMaMM
reOMETPUYECKUX WU3MEPEHNIA U MOCTPOEHUIA, YMTaTb MHAOPMaUMio, NPEOCTaBIeHHYI0 B Buae Tadmm,
avarpaMm UM rpadukoB, XUTb B YCMOBMSX HEOMPEOENEHHOCTM U MOHMMAETh BEPOATHOCTHBIN XapaKTep
CIyYanHbIX COObITUN.

OOHOBPEMEHHO C pacLLuMpeHuem cbep NpUMEHEHUS] MareMaTtuky B COBPEMEHHOM OblLLecTBe BCE Goree
Ba&KHbIM CTaHOBUTCSH MaremarnyecKuii CTUIb MbILLNEHNS], MPOSBNSOLUMACS B ONPEdENiEHHbIX YMCTBEHHbLIX
HaBblkax. B npouecce M3yvyeHUsi Maremarnky B apceHan MNPUEMOB M METOOOB MbILLSIEHMS YerioBeka
€CTECTBEHHbIM 00Pa30M BKIHOHAHOTCH MHAYKLNS 1 AeayK s, 000DLLEHNE N KOHKPETU3ALMS], aHarm3 1 CUHTES,
KnaccudmKkaumsi M cucteMarmsaumsi, aocTparmpoBaHve W aHarorusl. OObekTbl  Maremarmyeckux
YMO3aKIIOYEHWI, MpaBuSia WX KOHCTPYMPOBaHWUSI PacKpbiBaOT MEXaHM3M  JIOrMYecKMX MOCTPOEHUN,
CMOCOOCTBYHOT BbIpabOTKE YMeHWs1 iopMynMpoBarb, 0OOCHOBLIBATL M [OKasbIBaTb CY)XXAEHWUS, TEM CaMmbIM
PasBMBAOT JIOTMYECKOE MbllneHne. Beayliaa pornb NpuHaOnexkut maremarvke M B (IoOpMUPOBaHUM
anr OpPUTMUYECKOA KOMMOHEHTBI MbILLIEHWUST U BOCTIUTaHNM YMEHWUI OEACTBOBATL MO 3g0aHHbLIM anropuTMa,
COBEPLLEHCTBOBATb M3BECTHBIE U KOHCTPYMPOBaTL HOBblE. B npoLecce pelleHnst 3gaa4 — OCHOBOW y4YeOHOM
JOESTENbHOCTU Ha ypoKax MareMartvky — PasBUBEIOTCS TakKe TBOPYECKas W MPUKIgoHas CTOPOHbI
MbILLIMEHNS.

ObyyeHne Maremartnke OaET BO3MOXHOCTb pasBMBaTb Y ODYYalOLUMXCS TOYHYI, pPaUMOHarbHYH U
WMHJOPMAETUBHYIO Pedb, YMeHUe oToMparb Hamboree noaxoasiume sS3blkoBble, CUMBOIMYECKME, Tpaduyeckmne
CpencTBa s BbIPDKEHWS CYXKOEHWA U Har NSAHOM 0 UX NPEACTaBMEHMSI.

HeobxoayMbIM KOMMOHEHTOM OBLLEN KYNbTYpbl B COBPEMEHHOM TONKOBaHMW SIBIISIETCS OOLLIEE 3HAKOMCTBO
C MEeTodamm No3HaHWS! OeNCTBUTENBHOCTI, NPEACTaBMNEHNE O NpeaMeTe U METOAAX MareMariku, X oTiMYuiA
OT METOAOB APYIMX €CTECTBEHHbIX M FYMaHUTapPHbIX Hayk, 00 0COOEHHOCTSIX NMPUMEHEHNSI MareMarykn ans
PELLEHMS HayYHbIX M NPUKIaaHbIX 3g0a4. Takum obpasom, MareMarnyeckoe 0bpasoBaHe BHOCUT CBOWN BKIa
B dopmmpoBaHme 0BLLEN KyrbTypbl YeroBexa.

M 3yueHne mareMarnkm Takxke CcnocobCTBYET 3CTETUHYECKOMY BOCMUTaHMIO YENOBEKa, MOHNMaHMIO KpacoTbl
N U3SLLECTBA MaTeMaTU4eCcKMX PacCy>XOeHWIM, BOCMPUSTUIO TEOMETPUYECKMX POpM, YCBOEHWIO WOem
CUMMETPUN.



LENMN N3YHYEHUA YHYEBHOIO KYPCA

MprOpPUTETHBIMM LIENaMM 00yYeHsa Marematuke B 5-6 Kraccax sBrstoTCs:

NpoaorTkeHne GoPMMPOBaHNSI OCHOBHBIX MareMarnyYecknx NoHSTWIA (Y1CIo, BENMYMHA, FeOMETPUYECKan
durypa), obecneqmBaroLLMX NPEEMCTBEHHOCTL U NMEPCMNEKTUBHOCTb MareMarnyeckoro 0bpasoBaHms
00y4aroLLINXCS;

PasBUTME MHTENTEKTYaNbHbIX U TBOPHYECKUX CNOCOBHOCTEN 0DYyUaroLLIMXCS, MO3HaBATENBHOM 8K TUBHOCTH,
NCCrenoBaTensCKUX YMEHNIA, MHTEPECA K M3YYEHNIO MaTeMaryKu;

rogsedeHme oby4atoLLMXCs Ha AOCTYMHOM Af1st HUX YPOBHE K OCO3HaHWIO B3aMMOCBSI3M MareMarukiu
OKpY>KatoLLIEro MUpa;

dopMmrpoBaHMEe dyHK LIIOHaNBEHOM MaremaTyYecKon FpamMOTHOCTM: YMEHUS! pacno3HaBaTb Maremarnyeckme
00BLEKTbI B PEANBHBIX XKM3HEHHBIX CUTYaLMSIX, MPUMEHSTTb OCBOEHHIE YMEHWS 715 PELLEHNS NPaKk TUKO-
OPVEHTUPOBEHHbIX 38084, MHTEPNPETMPOBATL NOJSTyYeHHbIE PE3YIbTaTbl U OLIEHMBATbL UX HA COOTBETCTBME
NPaKTUYECKON CUTYaLIN.

OCHOBHbIE NMHUM COOEPKaHNS Kypca Maremarkin B 5-6 Kraccax — apugMeTUYECKasa U reOMeTprYeckass,
KOTOpble pasBMBAOTCA MaparvieNnibHO, Kakaad B COOTBETCTBUM C COOCTBEHHOM FOMMKOW, OOHaKO, He
HE3aBMCVYMO OfHa OT [PYyrod, a B TECHOM KOHTaKTE WU B3aWMOOENCTBUWU. TakXe B Kypce NpoMCXOoamT
3HaKOMCTBO C aremMeHTamm anrebpbl 1 ONMUCATENBLHOM CTAaTUCTUKM.

N3yyeHne apudmeTnyeckoro marepuaria HauuMHaeTCsl CO CUCTeMarmsauum W pasBUTUS 3HaHUA O
HaryparnbHbIX YMCrax, NOMyYeHHbIX B Ha4ansHOM LKore. [Npy 3TOM COBEPLLEHCTBOBAHUE BbIMUCTIUTENBLHON
TEXHUKM U OPMMPOBaHNE HOBbIX TEOPETMHECKUX 3HAHWIN COYETAETCH C PasBUTUEM BbIMMCIUTENBHOM
KYIbTYpbl, B YaCTHOCTU C 00y4eHnemM NpoCTEALLMM NPMEMaM MPUKUAKM U OLEHKN PeE3YIbTaroB BbIMMCTIEHNIA.

Opyro KpynHbin Orfok B COOEPKaHWM apUAIMETUHECKONM JMHUM — 3TO Apodn. Haudano usydveHus
OBbIKHOBEHHBIX W AECATUYHBIX OpoBei OTHECEHO K 5 Kraccy. 3TO NepBbi aTan B OCBOEHWMU Apoben, koraa
NPOUCXOANT 3HaKOMCTBO C OCHOBHBLIMU MAESMU, MOHATUAMM TeMbl. [py 9ToM paccMoTpeHne 00bIKHOBEHHbIX
Apobei B NOrHoM OObEMeE MPEOLIECTBYET U3YYEHUIO LECATUYHBIX Opoben, YTO LEerecooOpasHO C TOYKM
3PEHUS NOTUKN U3MNOXKEHNS YUCMOBOW MMHWUMW, KOrAa npasura AeMCTBUA C AECATUHHBIMUA OpoBsMM MOXHO
00OCHOBaTb YK€ W3BECTHLIMM  anrOPUTMaMM  BbIMOMHEHNS OEACTBMA C  OObIKHOBEHHBIMM  APOOSIMU.
3HaKOMCTBO C [JECATUYHLIMA  OpOOSMM  PacLUMpUT  BO3MOXHOCTM Ot MOHMMaHWs  0DyyaloLLMmMmcs
NPUKIIBOHOTO NPUMEHEHUS] HOBOM 3arucy MpU U3ydeHud Opyrux MpeaMeroB U npu  NPakTUYECKOM
ncnons3oBaHuW. K 6 Kriaccy OTHECEH BTOPOW 3Tan B U3yYeHun Opoben, rae NponcxoauT COBEPLLIEHCTBOBaHUE
HaBbIKOB CpaBHEHMSI W NpeobpasoBaHUsi Opobefi, OCBOEHME HOBbLIX BbIMUCIUTENBHBIX — anrOpUTMOB,
OTTa4MBaHWNE TEXHUKW BbIMUCTIEHUIA, B TOM YUCTIE 3HAYEHWIA BbIPDKEHUIA, COOEPKALLMX U OObIKHOBEHHbIE, U
JAECSTUYHbIE Opo0K, YCTaHOBIEHME CBSA3EM MEK Y HUMM, PAcCCMOTPEHME MPUEMOB peLLeHNs 3adaq Ha apodn. B
Ha4are 6 Kriacca NPoOMCXOANT 3HaKOMCTBO C NOHSATUEM MPOLIEHTA.

OCOBEHHOCTBIO U3YHEHNS NOTOXKUTENBHBLIX M OTPULIETENBHBIX YACEN SBMSETCS TO, YTO OHW TakXXe MOryT
paccMarpuBaTbCs B HECKOMbKO 3TanoB. B 6 kracce B Hayare msydeHuss Tembl «[lonokuTerbHble ©
oTpuuarernbHble 4ucra» Bbloensetcs noatema «Llenble umcria», B pamkax KOTOpOW 3HaKOMCTBO C
oTpULATENbHLIMU YUCTaMU Y AGACTBUSIMA C NOMOXUTENBHLIMU U OTPULIATENBHBIMM YMCTIaMM NMPOMCXOOUT Ha
OCHOBE cofepXarenbHoro nogxoda. OTO MO3BOMSET Ha [OOCTYMHOM YPOBHE MO3HaKOMUTL  yYallmxcs
NPaKTUYECKN CO BCEMM OCHOBHBLIMU MOHSTUSMW TEMbI, B TOM YMCIE U C MpaBUriaMm 3HaKoB MNPy BbINOMHEHUN
apnMETMHECKNX OENCTBUN.

Mpy ODy4eHWN peLeHn0 TEKCTOBbIX 3gdad B 5-6 Kraccax MCronb3yoTca apudMeETUYEcKMe NpUéMbI
pelueHns. TexcToBble 33daqu, pellaevble Npu OTpaboTKe BbIMUCIMTENBHBLIX HaBbIKOB B 5-6 Kraccax,
paccMarpvBaOTCH 330aHM CredyoLmX BUAOB: 330a4M Ha [BWDKEHWE, Ha YacTu, Ha MOKYMNKK, Ha paboTy u
NPOW3BOAUTENBHOCTb, HA NPOLIEHTBI, HA OTHOLLIEHNST U Nponopummn. Kpome Toro, obyyaroLLMECs 3HaKOMSITCS C
npuémamm peLleHnst 3g0ed NepebopoM  BO3MOXHBIX BapMaHTOB, yyarca paboTarb C  MHAopMaumen,
NPenCTaBreHHon B qoopme TabruL, v auar pam.

B paboyen nporpavime npeaycMOTPeHO OPMMPOBaHWE  MPONEOEBTUHECKMX — arnrebpanyeckimx
npeacraerneHn. bykBa Kak CUMMBOM HEKOTOPOro 4Yucra B 3aBMCYMOCTM OT Maremarmyeckoro KOHTEXCTa
BBOAWUTCS MOCTENEHHO. BykBeHHas cMMBOMMKa LUMPOKO UCMOMb3YeTcs Mpexae BCero Ans 3anucy obLumx
yTBEPXKAEHUIA U NPearioxXeHniA, opMyn, B YaCTHOCTU AriSl BbIYUCTIEHUSI TEOMETPUYECKNX BEMUYUH, B KaHECTBE
«3aMECTUTENSAY Yncra.

B kypce «Maremarnkuy» 5-6 KraccoB NpeactaBrieHa HarnsaHasi reOMETpUS, HarpaBreHHas Ha passuTue
06pasHOro MbILLSIEHMS!, MPOCTPaHCTBEHHOMO BOODPaKEHNS], N300pasnTENbHbIX YMEHWIA. JTO BaXHbIN 3Tan B
N3y4eHUN TEOMETPUN, KOTOPLIN OCYLLECTBISIETCA Ha HarNsaHO-NPaKTUYECKOM YPOBHE, OMNMpaeTcs Ha
Har nsuHo-0bpasgHoe MbILLIEHNEe ODy4aoLLMXCs. Borbluas porb OTBOOMTCA MPaKTUYECKOW LEATENBbHOCTU,
OMbITY, 3KCMEPUMEHTY, MOOENMMPOBaHNID. OByYaloLLMECs 3HAKOMSITCSI C FEOMETPUYECKMMM dqurypamm Ha



NAOCKOCTM M B MPOCTPaHCTBE, C WX NPOCTEALUMMM KOHAUMrypaumsmu, yyarca usobpakarb WX Ha
HEMMHOBaHHOM U Kretyaron Oymare, paccmarpusBaloT UX MpocTenuve ceorctea. B npouecce mnayyveHus
HarMsiOHON reOMETPUM 3HaHUS, MOMyYeHHbIe O0yYalOLLMMUCS B HaYarnbHOW LLKOSE, CUCTEMAaTnsvpyroTcs 1
PacLUMPSIOTCS.

MECTO YYEBHOIO KYPCA B YYEBHOM MNJIAHE

CorrnacHo y4ebHOMY NIiaHy B 5 KIiacce U3y4aeTcsl MHTEr pupOoBaHHbIA NpeaMeT «Maremaryika», KOTopbIn
BKIMOYaET apudMETUYECKUIA Marepuan 1 HarNsaHyo reoMETPUIo, a TakKe NporedesTUYeckme CBeaeHUs u3
anredpbl. Y4YebHbIN MNfiaH Ha U3ydeHue MareMartuku B 5 knacce OTBOOMT He MeHee 5 yuyebHbIX 4acoB B
HeZernto, B TeYEHMe KaKaoro roda ody4erms, Bcero He MeHee 340 yuebHbIX YacoB

COOEPXAHUE YYEBHOIO KYPCA "MATEMATUKA"

5KJIACC

H atypalibHble Yudna u HyJnb

HarypanbHoe uncrno. Psg HarypaneHbix ymcen. Yncrno 0. M3obpakeHne HaryparnbHbIX YMcen ToUKamm Ha
KOOPOMHATHOW (4MCrioBoin) NpsiMor. MO3ULMOHHaA cucTemMa cHUCeHns. Pumckan HyMepaumsa Kak npumep
HEMO3VLMOHHON CUCTEMbI cHMCrieHns. [ecsatnyHaa cuctema cumcredmns. CpaBHeHWe HaTyparbHbIX Yucen,
CPaBHEHWE HaTyparbHbIX YMcen ¢ Hyrém. Cnocobbl cpaBHeHUs. OKpyrieHne HaryparbHbIX uncen. CriokeHne
HaryparbHbIX YMCErT; CBOWCTBO HYISt MPU CIOKEHWW. BblMuUTaHMEe Kak OeCTBME, OOparHOEe CIIOKEHWIO.
Y MHOXEHWEe HaryparbHbIX YMCEST, CBOMCTBA HYMS M eOUHWLBI MPU YMHOXeHUW. [leneHue Kak OeACTBUe,
obparHoe YMHOXeHMo. KOMMOHeHTbl AeCTBMIA, CBA3b  Mexay Humu. [poBepka pesyrbrara
apUGMETMHECKOrO  OencCTBUS.  [lepemMecTUTeNnbHoe U CodETarenbHoe CBOWCTBA (3aKOHbI)  CHOKEHUS U
YMHOXEHUS!, pacnpem]enmTenbHoe CBOMCTBO (32KOH) YMHOXeHMS. cnonb3oBaHue GykB Orst 0B03HaqHeHns
HEN3BECTHOrO KOMIMOHEHTa U 3arMCU CBOMCTB apU(METUYECKUX OeNCTBUW. [ermTen v KparHble vucna,
pasrnoxeHne Ha MHOXUTeNW. MNMpocTble 1 cocTaeHble Yncra. [NpusHakn germmocTy Ha 2, 5, 10, 3, 9. [eneHve c
octarkoM. CTeneHb C HaTyparnbHbIM nokasarernem. 3anncb Yucra B Buae CyMMbl paspsigHbIX CriaraeMbiX.
Yucrosoe BblpakeHne. BbluuCrieHne 3Ha4eHUn YMCIIOBbIX BbIP@KEHWUA; MOPSOOK BbINOMHEHUS OEACTBUN.
Mcnonb3oBaHE NpU BbIYMCTIEHUSX NEPEMECTUTENBHOrO M COMETATENBHOrO CBOMCTB (3aKOHOB) COXKEHUS U
YMHOXEHWS, pacnpeaermTeribHOro CBOMCTBa YMHOXEHUSI.

Apodu

MpeacraeneHne o gpobu Kak criocode 3anncn Yactu BermumHbl. OBbIKHOBEHHBIE Apobu. MpaBurbHblE U
HenpaBurbHble apodn. CmelliaHHas Apobb; NPeacTaBrneHne CMeLLaHHOM apobn B BAE HENPaBUITEHOM apobi 1
BblOEMNEHNE LIEMON YacTn 4Yucrna U3 HenpaBuibHOM Opobu. N3obpakeHre Opobet Toukamu Ha YMCIIoBOM
npsimon. OCHOBHOE CBOMCTBO Apobu. CokpalleHne apoben. NpueneHne gpoby K HOBOMY 3HaMEHATento.
CpaeHeHue gpobent. CrioeHre 1 BoluuTaHe apobei. Y MHOXeHVe 1 deneHne gpobelt; BlaMHO-00paTHbIe
Apobu. HaxoxaeHne 4acTy Lernoro M Lenoro no ero vactu. [ecatnyHan 3anucs apoben. MNpenctaeneHne
JECSTUMHOM Opoby B BMAEe OObIKHOBEHHOW. W300pakeHne OeCATUYHBLIX Opobei TOYKaMM Ha YMCIioBOW
npsmon. CpaBHeHWe [JecsTUYHbIX  Opober. Apudmerndyeckme [ENCTBUSE C AECATUHHBIMA - OpoBsMU.
OKpyrreHne oecaTU4YHbIX apo0e.

PelLeHne TeKCTOBLIX 33024

PelueHne TexcroBbIX 3gmad apudmermdeckum criocobom. PelueHne rormdeckmx 3gdad. PewweHne 3goad
nepedbopoM BCEX BO3MOXKHbIX BapuaHTOB. Mcrnonb3oBaHWE Npu pelleHnn 3adad Tabmmuy n cxem. PelleHne
3g0a4, coaepKalMx 3aBUCMMOCTW, CBS3LIBAOLUME BENMYMHBLI. CKOPOCTb, BPEMS, PacCTOsHWUE, LeHa,
KOJMMYECTBO, CTOMMOCTb. EOMHMLBLI N3mepeHns: Maccbl, 00bEMA, LieHbl; pacCTOsHMWS, BPEMEHU, CKOPOCTW.
Cesisb Mexdy eouHMLaMM MW3MEPEHUs] KaKOOM BefMYMHbL PelleHne OCHOBHbIX 33dad4 Ha  Apobu.
MpencTrasneHve JaHHbIX B BUAE Tabnuu, CTonbyarbIx auar pamm.

HarnsgHasa reomerpus

HarnsoHble npeactaeneHns o durypax Ha MrocKOCTU: TOYKa, Npsivasl, OTPesoK, Myd, Yron, romaHas,
MHOT Oy OflbHUK, OKPY>KHOCTb, Kpyr. Yron. [psmoi, OCTpbIn, TYnon U pasBépHYTLIM Yribl. [rmHa oTpeska,
METpUYECKME €OVMHULLI OrMHbL. [nMHa foMaHon, NepUMETP MHOroyroribHuKa. 3mepeHne n nocrpoeHve
YrroB C MOMOLLBIO TpaHcnopTupa. HarnsaHble npeactasrneHns o gurypax Ha MriocKOCTU: MHOrOYrOfbHUK;



NPSIMOYTOMbHUK, KBaapar; TPeyrorbHWK, O paBeHCcTBe duryp. W3obpakeHne dquryp, B TOM 4ucre Ha
Kneryaron Oymare. lNMocTpoeHne KoHQMrypaumin mn3 4acten npsiMOn, OKPY>KHOCTU Ha HENMHOBaHHOW W
Kneryaro Oymare. Vcrnonb3oBaHWE CBOWCTB CTOPOH WM YIIOB MPSIMOYrofbHUKa, KBagpara. [nolaob
NPSIMOYTOflbHUKA W MHOTOYTONMbHUKOB, COCTaBIIEHHBIX W3 MPSIMOYrOfbHUMKOB, B TOM 4ucrie quryp,
M300paKEHHBIX Ha Kretyaron 6ymare. EanHuupl mamepeHus nrowaon. HarnsoHble npeactaeneHus o
MPOCTPaHCTBEHHbIX duMrypax: MpAMOYrofibHbI - Naparnenenunes, Kyb, MHOrorpaHHuKW. W3obpakeHune
MPOCTEMLLNX MHOrOrpaHHMKOB. PasBépTkM Kyba n naparnenenvneda. CosgaHne Modenei MHOror paHHUKOB
(13 Bymarun, npoBosiokK, NractumHa u gp.). OOBEM NpsAMOYronbHOro Naparvienenvneda, Kyba. EguHmupbl
n3mMepeHnsi oosEva.

6 KJIACC

H atyparnbHble Ynudna

Apudaviernyeckmne SefCTBUS C MHOT O3Ha4YHbIMW HaTyparbHbIMK YMCTiaMn. YncrioBble BbIpaKeHUs, NopsaoK
OENCTBUA,  MCMONb30BaHWE CKOBOK. Mcnomb3oBaHME Mpyv BbIMUCTIEHMSX  MEPEMECTUTENBHOIO U
COYETaTENBbHOr0 CBOWCTB CIOKEHUS N YMHOXEHWS], PacnpeaermMTeNbHOro CBOMCTBa yMHOXEHNS. OKpyrnieHue
HaryparnbHbIX Yucen. [enuTenn u KparHble YWCKa; HaubomblumiA ODLMI OeMUTENb U HaMeHbluee obLuee
KparHoe. [1enMmocTb CyMMbI U Npon3BeneHns.. [leneHne ¢ ocTarkom.

Apobu

OO6bIKHOBEHHas Apobb, OCHOBHOE CBOWCTBO ApodW, cokpallieHne apobei. CpaBHeHve 1 yrnopsiaodmBaHme
Apobeii. PellieHne 3ada4 Ha HaxoXaeHuWe YacTi OT LENOoro M Lenoro no ero Yactu. [pobHoe 4mcro Kak
pesynbTar aeneHus. [NpeactaBneHne OecaTUYHON Opobu B BuAe OObIKHOBEHHOW ApPoOM U BO3MOXHOCTb
npeacTaBrieHns 0bbIKHOBEHHOW OpobM B BUAE AECSTUYHOM. [lecsTudHble Opodn 1 METpPUYECKan cucTeMa Mep.
Apudivernyeckne OEMCTBAS U YMCHOBbIE BbIP@KEHUS C OObIKHOBEHHBIMM W OECSTUYHBIMK - OpoBsMM.
OTHolueHve. [leneHne B AaHHOM oTHOLLeHUW. Maclutab, nponopumst. [NpumeHeHne nponopunii Npu peLieHnm
3gaaM. MoHsTe npoLeHTa. BblumcrneHne npoueHTa oT BEMMYMHBLI U BENMMYKMHBI MO €€ NPOoLEHTY. BhipakeHne
MPOLEHTOB AECATMYHBIMU Opobsvu. PellieHne 3g0ad Ha MpoUeHThbl. BblpakeHne OTHOLEHUS BESMYMH B
MPOLIEHTax.

MonoxurencHbie orpularternbHbie Ynuana

MornoxuteneHblie n oTpuuarerbHble Yncna. Llenbie uicna. Mogynb Yncra, reoMeTpuieckas MHTepnpeTaumst
mMoayns uncna. N3obpakeHne uncen Ha KoopavHarHoM npsmoi. Yucnosble NpoMexy Tk, CpaBHeHne uncen.
Apudmernyeckme OeNCTBUA C MOSNOKUTEBHBIMA U OTpULIETENBHBIMA  Yncnamn. MpsivoyronsHasi cuctema
KoopamMHar Ha nnockocTy. KoopauHarbl TOUKM Ha MrockocTu, abcumcca u opamHara. [ocTpoeHne To4ek u
dvryp Ha KOOpPANHATHOW NSIOCKOCTMU.

EyK BEHHbIEe BblpaXXeHunsA

MpyMeHeHre ByKB A1 3anncy MareMaruyecKX BoIp2KeHUA U npeariokeHnin. CBOMCTBa apndMETUYECK X
DevicTBAN. ByKBEHHbIE BbLIPDKEHWS M YUCMOBblE MOACTaHOBKW. ByKBeHHble paBEHCTBa, HaxoXaeHue
HEV3BECTHOTO KOMMOHeHTa. dopmynbl; dopMyrnbl NepUMETpa M NIowgayM NpsMOYronbHUKa, KBadpara,
obvéma naparrienenvneda u kyba.

PelLeHne TeKCTOBLIX 33024

PelueHne TexcroBbIX 3gmad apudmermdeckum criocobom. PelueHne mormdeckmx 3gdad. PewweHne 3gmad
nepedbopoM BCEX BO3MOXHbLIX BapuaHTOB. PellieHve 330ad, coaepKalmxX 3aBUCMMOCTW, CBS3bIBaOLLMX
BEMMYMHbI. CKOPOCTb, BPEMS], PacCTOSHUE, LieHa, KONMMYECTBO, CTOMMOCTb; MPOM3BOOMTENBHOCTb, BPEMS,
00BEM paboThbl. EOMHMUBI M3MEPEHNS: MaccChl, CTOMMOCTU; PacCTOsHWS, BPEMEHW, ckopocTh. Cessb Mexay
€OVHMLAMM  M3MEPEHUS]  KakOOW BeMUMHBLL  PelleHMe 330ad, CBS3aHHbIX C  OTHOLLEHWEM,
MPONOPLNOHANBLHOCTLIO BENMUYMH, NPOLIEHTaMK; pellieHe OCHOBHbIX 3ada4 Ha Apobu 1 npoueHThl. OueHka u
NpUKMOKa,  OKpyrneHuwe  pesynbtara.  CocraBreHve  OyKBEHHbIX — BbIP@KEHUA MO YCIIOBMHO
3g0a4n. MNpencraerneHne OaHHbIX C MOMOLLLIO Tabrmuy, 1 anarpamm. Ctonbuarble avarpammbl. UTEHVE U
NMOCTPOeHUE. YTeHre KpyroBbIX avar paMmm.

HarnsgHasa reometpus

HarnsoHble npeactaerneHyst o gurypax Ha MriocKoCTW: ToYKa, Mpsivasi, OTPE3OK, Jyd, Yror, JiomaHas,
MHOrOYrornbHUK, YETbIPEXYTONbHIK, TPEYronbHUK, OKPY)KHOCTb, Kpyr. B3saMHoe pacnoroxeHue [Byx



NpsIMbIX Ha MIIOCKOCTW, NaparvieNibHble MpsMble, NEPNEHaMKYISpHbIE Npsavbie. V3mepeHne pacCTosHUN:
Mexgy OBYMsl TOYKaMK, OT TOYKM OO MpSAMON; OrvHa MaplupyTa Ha KBgaparHoW cetke. 3viepeHune un
MOCTPOEHNE YITIOB C MOMOLLLIO TpaHCnopTipa. Buabl TpeyrofbHMKOB: OCTPOYrOrbHbIA, NMPSMOYTOSbHBINA,
TYNOYTONbHbIA; PaBHOOEOPEHHbIA, PaBHOCTOPOHHWIA. YeTbIPEXYrofbHMK, MPUMEPLI YETLIPEXYT ONbHNKOB.
MpsavoyronbHWK, KBagpar: WUCNomnb30BaHWE CBOWCTB CTOPOH, YrroB, AvaroHaned. W3obpakeHue
reoMeTpUYecKnX duryp Ha HEermMHOBaHHOW GymMare C MCMoMb3oBaHWEM LIMPKYMS, MMHEAKW, YronbHUKa,
TpaHcnopTtupa. [NocTpoeHns Ha Krietyaroi Gymare. INepumerp MHoroyrornsHuka. MNMoHsT1e nroLaom qurypbl;
€OVHMLBI n3mepeHns nrowaay. MprbrmkEéHHoe naviepeHve nNiowaon quryp, B TOM Y1Cre Ha KBadparHoM
cetke. MNpnbrvkEHHOE namepeHme AnMHbl OKPY>KHOCTY, Nrowwaiyn Kpyra. CUMMETpUS: LieHTparkbHas, ocesas v
3epKkanbHast  cummeTpuu. [ocTpoeHne  cMMMETpUYHBLIX — duryp. HarnsoHele  npeactaeneHuss o
MPOCTPaHCTBEHHbIX durypax: naparvenenunen, Kyo, npusma, nupammaa, KOHYC, LUMnmMHap, wap u cdepa.
MN306parkeHne npocTpaHCTBEHHLIX duryp. pumepbl pasBEPTOK MHOrOrpaHHWMKOB, LMIMHOPA U KOHyca.
CosnaHre Moaenei NpPoCTpaHCTBEHHBIX quryp (13 Bymaru, NpPoBOoKM, NracTurmHa u ap.). MNoHstue o6uéva;
€OVHNLBI n3MepeHns obseéma. O6BEM NPsSMOoYTorbHOro Naparrenenunena, kyba.

NIAHUPY EMbIE OBPA3OBATEJIbHbIE PE3Y JIBTATbI

JINYHOCTHbIE PE3Y JIbTATbI

JINYHOCTHBIE pesyrnbTaTbl OCBOEHWUSI MPOr paMMbl Y4eOHOro npeameTa «Maremarnkan XapakTepUsyroTCs:

Marpuornyeck oe BocnuTaHue:

NPOSIBIiEHMEM MHTEPECA K MPOLLSIOMY U HaCTOSILLIEMY POCCUNCKOW Maremaruku, LIEHHOCTHLIM OTHOLLIEHWEM
K OOCTWPKEHNSAM POCCUNCKUX MaTEMaTUKOB N POCCUNCKON MareMarmyeckon LUKOIbl, K UCMOMb30BaHWNIO 3TUX
OOCTWDKEHWI B APpYruxX HayKax 1 NpUKnaaHbIxX cdepax.

I paxkgaHcK oe U JyXOBHO-HPABCT BEHHOE BOCTIUTaHMe:

FOTOBHOCTBIO K BbIMOMHEHMIO OBSI3aHHOCTEN TpakasHUHA M pearmsalmu ero npa., NpeacTaBreHnem o
MaremMaru4eckmx OCHOBaX (yHKLMOHUPOBaHUS PasiMYHbIX CTPYKTYP, SIBMEHWIN, NPOLEOyp PabKOaHCKOro
obLecTga (BbIGOpPkI, ONPOChI M Np.);

FOTOBHOCTBIO K OBCYKOEHWIO 3TUYECKMX MPOOMeM, CBS3aHHbIX C  MPaKTUYECKMM  MPUMEHEHNEM
OOCTWDKEHWI HayKK, OCO3HaHWEM BEKHOCT MOParbHO-STUHECKMX NMPUHLMMNOB B AESTENBHOCTU YHEHOT 0.

T pyooBoe BocnutTaHue:

YCTaHOBKOW Ha aKTVMBHOE y4YacTve B PELLEHUM MPaKTUYECKMX 330a4 MareMarMyeckon HarpaBreHHOCTY,
OCO3HaHMEM BEKHOCTU MareMarnyeckoro OOpasoBaHWS Ha MPOTSIKEHUM BCEA KWU3HW AN YCreLwHOM
NPOJIECCUOHANBLHON  OEATENBHOCTM U PaBBUTUEM  HEODXOOMMBIX  YMEHWUA; OCO3HaHHLIM  BbIOOPOM U
NMOCTPOEHVEM WHOVBUOYANIbHON TPAEKTOPUM OOPasOBaHUSI M KU3HEHHBLIX MMaHOB C YYETOM JIMYHbIX
WHTEPECOB N OOLLIECTBEHHBLIX MOTPEBHOCTEN.

JcTeTnyecK oe BOCUTaHUE:

CMOCOBHOCTHIO K 3MOLIMOHAINBHOMY U SCTETUYECKOMY BOCMPUSITUIO MareMarnyeckmx OOBLeKTOB, 330,
PELLEHWIN, PACCY>KAEHUIA; YMEHNIO BUOETb MaTeMarn4eckme 3akOHOMEPHOCTM B UCKYCCTBE.

LleHHOCTM Hay4YHOr O NO3HAHUA:

opvieHTaumen B [OEATENbHOCTUM Ha COBPEMEHHYIO CUCTEMY HaydHbIX NpPEeacTaBneHWn o6 OCHOBHBIX
3aKOHOMEPHOCTSIX PasBUTUSI YENoBEKa, MpMpodbl M OBLLECTBA, MOHVMMaHUEM Maremarmyeckon HaykKu Kak
cdepbl YENOBEHECKON OEATENBLHOCTM, STaoB €€ pasBUTUS M 3HAHUUMOCTU Onist PasBUTUSt LIMBUMA3ALNK,
OBradeHeM s3blKOM Maremartku W MareMarMdyeckom KyrbTypoud Kak CpedcTBOM MO3HaHUS MUpa;
OBigaeHneM NPoCTEALLMMUN HaBbIKaMW MCCIeOoBaTerbCKom OEATENbHOCTH.

Pusnyeck oe BocnmTaHue, hopMmpoBaHme KynkTYphbl 300p0BbS U AMOLIMOHANLHOM O briarononyyusi:

FOTOBHOCTBIO MPUMEHATb Maremarnyeckue 3HaHWS B MHTEPECaX CBOEro 300pOBbS, BEOEHWSI 300POBOrO
obpaza n3HW (300pOBOE NUTaHME, COaNaHCUPOBaHHbLIN PEXKUM 3aHATUIA N OTAbIXa, PerynsipHas dqmanyeckasi
8KTUBHOCTb); ChOpPMMPOBAHHOCTLIO HaBblka pedaiekcun, NpuaHaH1eM CBOEro Npaea Ha OLLMOKY U TaKoro e
npaga gpyroro YenoBexa.

Sk onornyeck oe BoCrMTaHue:

OopueHTaumen Ha NpUMEeHeHne MareMaruyeckmx 3HaHWA Ons pelleHnst 3gdad B obractu COoXpaHHOCTU
OKpY>XaroLLen cpedpl, NIaHUPOBaHWS NMOCTYMKOB U OLEHKN MX BO3MOXHbIX MOCMEACTBUMIN O OKPYKaroLLen
cpenbl; 0CO3HaHWEM obarksHOro XapakTepa SKONorYECKMX NPOBIeM U MyTEN UX PeLLIEHNS.

JInyHoCTHLIE pesynbTaTbl, oObecrneyMBalOLMe afanTauMio ODyYaloLeroci K  U3MEHSIHFoWMMCA
YCIOBUSIM coLMarnbHOM M NPUPOOHON cpenpl:

FOTOBHOCTbLIO K OEMCTBUSIM B YCIIOBUSIX HEONPEOENEHHOCTU, MOBbILLEHWIO YPOBHA CBOE KOMMETEHTHOCTU
yepes MPaKkTUYECKYH OEATENbHOCTb, B TOM YUCHE YMEHWE YYMTbCA Yy Opyrux riogden, npuobpetarb B
COBMECTHOW [eATENbHOCTM HOBbIE 3HaHWS, HaBbIK U KOMNETEHLIMW U3 OMbITa APYruX;



HeoOXOOMMOCTEI0 B (POPMUPOBaHMN HOBbIX 3HaHWI, B TOM uucrie iopMyrMpoBaTb WMOEW, MOHSTUS,
rmnotesbl 00 0OLEKTax M SABMEHUSX, B TOM YMCIE PaHEE HEM3BECTHLIX, OCO3HaBaTb AedMUNTBI COBCTBEHHbIX
3HaHWI N KOMMNETEHTHOCTEN, NITaHMPOBATHL CBOE PaBBUTUE;

CMOCOBHOCTLI0O OCO3HaBATb CTPECCOBYHO CUTYaLMIO, BOCTIPUHMMETL CTPECCOBYHO CUTYaLMIO KaK BbI3OB,
TPeOyYHOLLMIA KOHTPMEP, KOPPEKTUPOBATL NMPUHMMaEMbIE PELLIEHNS U AENCTBUS, OpMYMPOBATL U OLIEHNBATb
PUCKM 1 NOCINencTeus, dopMMpOBaTH OMbIT.

METANMPEAMETHbDIE PE3Y JIBTATbI

MeTanpeoMeTHble  pesyrbTarbl  OCBOEHMSI  MporpaMMbl  y4ebHOro  npeamera  «Maremarvkan
XapaK TEPU3YHOTCS OBMaOeHVEM yHUBEpCarbHbIMU MO3HasamesaHbMU OelicmeusiMU,
YHUBEPCArbHBIMU KOMMYHUKamueHbMU OelicmeusiMU U YHUBEPCAIbHBIMU pegyrsimueHibMuU OelicmeusimUu.

1) YHueepcarbHbie nosHacamerbHb e Oelicmelsi obecriequsarom qhopMuposaHuUe 6a308bIX KO2HUMUBHbIX
rpoueccos 0byyqaroLLLIXCsT (OceoeHUEe Memod08 MO3HaHUSI OKPYXK atouue20 MUpa; MPUMEHEHUE JIO2UMECKUX,
uccredosamerbCKuX orepauul, ymeHul pabomarmes ¢ uHgbopmayued).

BasoBble noruyeck ue OeCTBUA:

BbISBMSTb U X8paKk TEPM30BATb CYLLECTBEHHbIE MPU3HaKN MaTeMaTn4ecKkx OOBEKTOB, MOHSITUIA, OTHOLLEHWI
MeXay NOHSTUAMM;

dopMyMpoBaTh OnpeaeneHns NOHSTUN; YCTaHaBNMBATL CYLLIECTBEHHbIN MPU3HaK KraccudumKkaLmm,
OCHOBaHMWA A 060BLLEHNS U CPaBHEHNS, KPUTEPUM MPOBOAMMONO aHaNM3a;

BOCMPUHMMETb, IOPMyIIMPOBATE U NPeo0pas’0oBbIBaTL CY>KAEHWS: YTBEPANTENbHbIE U OTPULEATENBHBIE,
€OVMHWYHbIE, YaCTHbIE U OBLLNE;

YCMOBHbIE; BbISBMNATb MareMarnyeck e 3akOHOMEPHOCTU, B3aMOCBSA3N U NPOTUBOPEINST B (eKTax, AaHHbIX,
HabMOAEHNSX N YTBEPKOEHUSIX;

npearararb KpUTepUN Arst BbISBMEHWS 38KOHOMEPHOCTEN 1 MPOTUBOPEYUIA;

Jenarb BbIBOAb! C MCMOMb30BaHNEM 3aKOHOB FOM MKW, AEAYKTUBHBIX U UHAYKTUBHBIX YMO32KITHOHEHWN,
YMO33KIOYEHMI MO aHarorum;

pasbmpaThb OOoKasaTeNbCTBa MareMarnyecknx YTBEQKAEHNI (NpsiMbIE 1 OT MPOTMBHOr0), MPOBOAUTL
CaMOCTOSATENBHO HECTIOKHbIE AOKa3aTeNnsCTBa MaremMarnyecknx ek TOB, BbICTPanBaTh aprymMeHTaumio,
NPUBOAUTL NPUMEPBI Y KOHTPIPUMEPHI;

000CHOBbLIBaTb COOCTBEHHbIE PacCy»KAeHWST; BbIoMpaTh crocob pelleHnst y4ebHoM 3adaqn (CpaBHUBATb
HECKOMBbKO BaPUaHTOB PELLIEHNS, BblGuparb Hanboree NoaxXoasLLmnii ¢ Y4ETOM CaMOCTOSTENBHO
BbIAENEHHbIX KPUTEPHER).

Ba3oBble uccnenoBaTenbcKk e JeICTBUSA:

MCNOMnb30BATH BOMPOCH! Kak UCCIENOBaTeNbCKUIA MHCTPYMEHT NO3HaHUS,

dropmynmMpoBaTb BONPOCh!, GUKCYPYOLLIME MPOTUBOPEIME, NPOBIieMy, CaMOCTOSITENBbHO YCTaHaBMMBATb
NCKOMOE U jgHHOE, hopMMpOBaTb rUMoTE3y,

aprymMeHTMpPOBATb CBOKO MO3VILIMIO, MHEHUE;

NPOBOAVTb MO CAMOCTOSITENLHO COCTaBNEHHOMY MIiaHY HECTIOKHBIN 3KCNIEPUMEHT, HEDOTbLLIOE
1cCreaoBaHme Nno YCTaHOBIEHWIO OCODEHHOCTEN MareMarnyeckoro 00bEKTa, 3aBUCMMOCTEV 0DOBLEKTOB
mMexay coboi;

CaMOCTOSTENBLHO hopMYIMPOBaTL 0B0BLLIEHMS M BbIBOObI MO pesyrisTaraM NPOBEAEHHOr O HAOMOAeHS],
NCCINeOoBaHusl, OLEHNBATL JAOCTOBEPHOCTL NOSyHYEHHbIX PE3YIbTaToB, BIBOAOB M 0000LLIEHWIA;
NPOrHoO31poBarb BO3MOXXHOE PasBUTUE MPOLIECCa, a TaKXXe BblABUIaTb NPeAnorioXXeHnA o ero pasBnTtn B
HOBbIX YCITOBUSIX.

Pa6ora ¢ nHdopmaumeit:

BbISIBISTb HEAOCTATOMHOCTb 1 M30bITOMHOCTb MHAOPMAaLMN, OaHHBLIX, HEODXOANMBIX Aris PELLEHWNS] 3g0auu;
BbIOVparb, aHanM3npoBaTb, CUCTEMAaTMU3NPOBATbL N MHTEPMNPETUPOBATL MHAOPMALMIO PasNNYHbIX BUOOB U
dopm NpeacTaBneHnss;

BblOVparb qoopMy NPeaCcTaBnieHnst UHoPMaLMK 1 UITMKOCTPMPOBATL PeLLIZeMbIE 3g0a4M CXxeMamu,

avar paMmMamm, MHOM rpadmKoi 1 X KOMOMHaUMSIMU;

OLIEeHMBAaTb HAOEKHOCTb MHGIPMALIMK MO KPUTEPUSM, NPEOTIOKEHHBIM YUUTENEM UM CGIOPMYNIMPOBaHHBLIM
CaMOCTOSITENBHO.



2) YHuegpcarbHbie KOMMyHUKamueHble Oelicmeusi  0becriequsarom CQopMUPO8aHHOCI  COUUAIbHBIX
HagbIK08 0OyHaroLLLIXCSI.
OO0LLeHume:

BOCTNPUHUMETL U IOPMYNMPOBATb CY»KAEHUS B COOTBETCTBUM C YCIOBUSIMA 1 LIENSIMX ODLLIEHNST,

$ICHO, TOMHO, FPaMIOTHO BbIpaXarb CBOKO TOYKY 3PEHMSI B YCTHbIX U MUCbMEHHbIX TEKCTaX, AaBaTb
NOSICHEHMSI MO X0y PELLEHNsI 330241, KOMMEHTMPOBATbL MOSTyYEHHBIA Pe3yrbTar; B Xode 00CyKaeHns
330aBaTb BOMPOChI MO CYLLECTBY 0OCY»KAaeMON TeMbI, MPobremb!, peLliaeMo 3g0a4u, BbiCKasblBaTb MOEN,
HaLlerneHHble Ha NMONCK PELLIEHUS;

COMOCTaBIATL CBOWN CY>KAEHWSI C CY>KAEHUSIMN APYTMX Y4aCTHUKOB OManora, 0GHapy»KMBarb pasnimine u
CXOOCTBO MO3ULINIA;

B KOPpeKTHOM dopMe GiopMyIMpOBaTb PagHOT Nackisl, CBON BO3PaKEHUS;

NPeOCTaBATb PE3YNbTaThl PELLEHUNS] 330241, SKCNEPUMEHTA, UCCIIEO0BaHNS, MPOEKTS;

CaMOCTOSATENBLHO BblOGUparhb iopMaT BbICTYMIEHNS C YH4ETOM 3gdaq NPE3EHTaLMM U 0COOEHHOCTEN
ayauTopun.

CorpyaHNYecTBO:

MOHUMATb M UCMOMb30BaTb MPENMYLLIECTBA KOMaHAHON N MHAVBUAYanbHOW paboThbl NPy peLleHn y4eBHbIX
MareMarnyeckux 3adaq;

NPUHUMATB Liefb COBMECTHOW AEATENBHOCTU, MMaHWPOBATb OpraHU3aLmio COBMECTHOM paboThl,
pacnpenensiTb Buabl paboT, J0roBapuBaTLCS, 0OCyXaarb NPOLLECC U pesyrbTar paboThbl;

00006LLaTb MHEHWNST HECKOINBKIMX JHOOEN; YHaCTBOBATb B IPyNNoBbIX dopMax paboTbl (06Cy»KaeHns), 0OMeH
MHEHUSIMI, MO3rOBbIE LUTYPMbI U Ap.);

BbINOMHSATb CBOKO YacTb pabd0Thbl M KOOPAVHMPOBATL CBOU AENCTBUS C APYr MU YreHamMy KOMaHapl;
OLIEHUBATb KaHEeCTBO CBOErO BKIgaa B 00LLMI NpodyKT Mo KpUTepUsv, CopMyMpOBaHHBIM Y4aCTHMKaMU
B3aMMOOENCTBUS.

3) YHueepcarbHbie pegyrsimueHbe Oeticmeusi obecriequsarom bopMUposaHUe CMbICITOBbIX YCmMaHOB0K U
XK UBHEHHBIX HaBbIKO8 JUYHOCMU.
CamoopraHusauus:

CaMOCTOSITENBLHO COCTaBMSATh MilaH, arnrOpUTM PELLIEHNS 33041 (UM €0 YacTb), BbIOMparb cnocod
PELLIEHNS C YHETOM UMEIOLLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEN, apryMEHTUPOBATL U
KOPPEKTUPOBATb BapnaHTbl PELLIEHNI C YHETOM HOBOM MHAIOPMAaLIMN.

CaMOK OHTpOJb:

BafeTb crocobamm caMornpoBeEPK M, CAMOKOHTPOITS MPOLIECCa U PesyribTara peLLeHnst MareMarnyeckomn
39084,

NpPeaBUOETL TPYOHOCTU, KOTOPbIE MOTYT BO3HUKHYTh MPU PELLIEHIN 380341, BHOCUTL KOPPEKTUBLI B
[IESTENLHOCTD Ha OCHOBE HOBbIX OBCTOSITENLCTB, HaOEHHBIX OLLMOOK, BbISBMEHHBIX TPYAHOCTEN;
OLIEHVBATbL COOTBETCTBME PEsyribTara AEATENLHOCTM NMOCTaBNEHHON LIENM U YCIOBUSIM, OGBSCHSTL NMPUYMHBI
J[IOCTVDKEHMNS! UM HEOOCTYKEHNS! LN, HaXOOMThb OLLINGKY, AaBaTh OLIEHKY NPUOBPETEHHOMY OMbiTY.

NMPEOMETHbIE PE3Y JIbTATbI
5KJIACC

Yucna n BbluMCneHust

MoHumMarb 1 NpaBUIbHO YNOTPEDNAT TEPMUHBI, CBA3HHbIE C HATYParbHLIMU YMCTaMM, OObIKHOBEHHbLIMU
W OECSATUNHBIMU OpobsMU.

CpaBHuBaTb M YNOpsOOYMBaTE HaTyparbHbIE YMCTa, CPaBHMBATL B MPOCTEALLMX CITyYasiX OObIKHOBEHHbIE
ApobK, AecaTUYHbIE Apobu.

CoOoTHOCUTBL TOYKY Ha KOOPAMHATHOM (YMCIIOBON) MNPSMON C COOTBETCTBYHOLLMM €/ YNCIIOM M M300paKarb
HaryparbHbIe YMCria TOUKaMM Ha KOOPOWHATHOM (HMCIIOBOM) NPSIMONA.

BbINOnHATL  apudMeTnyeckme OEMCTBUSI C HaTyparbHbIMU YWCTaMM, C ODbIKHOBEHHLIMU OpobsMU B
NPOCTEALLNX CITy4asiX.



BbINonHsTb NPOBEPKY, NPUKMOKY PE3yrbTara BblMUCTEHWIA.
OKpyrnsTb HaTryparbHbIe Yncra.

PelLeHne TeKCTOBbLIX 33024

Pelliatb TekCTOBble 33024 a@PUAMETUYECKMM CMOCOGOM M C MOMOLLBIO OpraHM30BaHHOrO KOHEYHOro
nepebopa Bcex BO3MOXHbIX BAPUaHTOB.

Pellarb 3g0auu, codepKallie 3aBUCMMOCTM, CBASLIBAIOLLIME BENMYMHBI. CKOPOCTb, BPEMS, PAacCTOSHUE,
LieHa, KOMMYECTBO, CTOUMOCTb.

Mcnonb3osarb Kparkue 3anmcu, CXeMbl, TabrmLibl, 0603HaHEHNA NPU PeLLIEHN 3a0aq.

Monb30BaTLCA OCHOBHBIMW §OMHULIAMW U3MEPEHUST. LieHbI, MacChl; PacCTOsHWS, BPEMEHW, CKOPOCTY;
BbIpaKaTb OOHW €OMHULIbI BENW- YMHbI YEPES ApyTiUe.

WN3Brexarb, aHanMaupoBarb, OLIEHMBATb WHAOPMaLMIO, MPEOCTaBMeHHY0 B Tabrmue, Ha CTonoqaron
Avar paMMe, MHTEPNPETUPOBATL NPEACTaBMNEHHbIE AaHHbIe, UCTOML30BATb AaHHbIE NMPY PELLIEHN 330aM.

HarnsgHasa reometpus

[Mornb3oBaTbCA reOMETPUYECKUMM  MOHSTUAMW: TOYKa, NpsiMasi, OTPEesoK, fy4, Yrof, MHOrOYroribHUK,
OKPY>KHOCTb, KPYT.

MpvBOOUTL NMPUMEPHI OOBEKTOB OKPYKSIOLLEro MMpa, UMEOLLMX ¢OpMY M3YYeHHbIX FeOMETPUYECKIUX
quryp.

cnonb3oBaTb TEPMUHONONMIO, CBA3AHHYIO C YrIiamu: BEPLUMHA CTOPOHA; C MHOrOYrorbHMKammM: Yror,
BEPLLWHA, CTOPOHa, Anar OHarb; C OKPY>KHOCTLIO: paaunyc, ANAMETP, LIEHTP.

N306parkarb M3yveHHble reoMeTpuyeckme dqurypbl Ha HENMMHOBAHHOM W KIETYaTon Gymare C MOMOLLbHO
LIMPKYISA U SIMHEAKU.

HaxoauTb ArvHbI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHMEM C MOMOLLBIO JIMHENKW, CTPOUTb OTPE3KU
330aHHOW OfHbI; CTPOUTL OKPYXXHOCTb 3g0aHHOr 0 paamyca.

Wcnonb3oBarb CBOWCTBA CTOPOH W YrioB MPSMOYrofibHWKE, KBadpara Ons X MOCTPOEHUS, BblMUCTIEHNS
nsoLwgaom 1 nepumerpa.

Bbuucnare  nepumeTp M Nrowadb  KBaopara,  MpsSMOYrorbHWKE, duryp, COCTaBfeHHbIX U3
NPSIMOYT OfIbHUKOB, B TOM YMCTe qUryp, N300paskEHHbIX Ha KrieTyaroi bymare.

Mornb30BarbCA OCHOBHBIMM METPUYECKUMM €OVMHULIAMU U3MEPEHUS OfMHbI, NSOWaay; Bblpakarb OOHU
€OVHWLIbI BEMUYMHBI Yepes apyrue.

PacnosHaeare napannenenunes, Ky, 1Cnonb30BaTb TEPMUHOIONMIO: BEPLLIMHA, PEOPO rpaHb, N3MEPEHUS];
HaxoauTb U3MEPEHNS Naparrenenvnena, Kyoba.

Bbumcrnare o6bém Kyba, naparrenenvnena no 3g0eHHbIM - U3MEPEHMSM, MOSb30BaTbCs eauHMLaMM
N3MepeHnst ooEva.

PeLliatb HecrnoXHble 330a41 Ha U3MepeHne reoMETPUYECK X BEMMYMH B NPaKTUYECKMX CUTYaLINSIX.

6 KJITACC

Yucna n BbMUCTIEHUSA

3Hatb U NOHMMETb TEPMMHbI, CBA3aHHbIE C PaBMMYHLIMA BUOAMM YMCEN M Criocobamm UX 3anmcy,
nepexoamnTb (€CmM 3TO BO3MOXHO) OT OAHOM (hopMbl 3anm1cu Ymicna K gpyrou.

CpaBHuBaTh 1M YNOpAOouMBaTh LENble YMCra, OObIKHOBEHHbLIE U OECATUYHbIE OpOOM, CpPaBHMBATL YMCra
OOHOrO U PasHbIX 3HaKOB.

BbINOmnHsTb, CodeTast YCTHbIE M NMUCbMEHHbIE MPUEMBI, apUAIMETUYECKNE AENCTBUSI C HaTyparbHbIMK U
UenbIMKU - YnuCramm, OObIKHOBEHHBIMA W OECATUYHBIMK  Ap0OSMM, MOSMOKUTENBHBIMA U OTpULATENBHBIMA
ymcnamu.

BbMMCIAT 3HaYEHNS YNCHOBbLIX BbIP@KEHWI, BbIMOMHATE MPUKMOKY U OLUEHKY pesyrbTara BbIMUCTIEHUI;
BbIMOSHSATb NPE0OPas’0oBaHNS YMCIIOBbLIX BbIPKEHNI HA OCHOBE CBOMCTB apUAMETUYECKUX OSNCTBUN.

CoOTHOCUTL TOYKY Ha KOOPOWHATHOM NPSMON C COOTBETCTBYHOLLMM €4 YMCIOM U U300paKaTb yucna
TOYKaMM Ha KOOPAVHATHOW NPAMO, HaX0aUTb MOAY b YnCHa.

CoOTHOCUTL TOHKM B MPSIMOYT ONbHOM CUCTEME KOOPAMHAT C KOOPAMHATaMU 3TON TOYKMU.

OKpyrndrb Lienble Yncna v JecaTuyHble pobu, HaxoauTb NPUOIIKEHUST YMCen.

Yucnosbie 1 GyK BeHHbIe BbIpaXXeHUs

MoHumMarb 1 ynoTpebrsTb TEPMUHBI, CBSI3aHHbIE C 3anMChi0 CTEMNEHW YUCra, HaxoauTb KBadpar U Kyo
YMCIa, BbIMUCTISTTL 3HAHEHMS YNCTIOBBIX BbIPSKEHUIA, COOEPKaLLWMX CTEMEHW.

Monb30BaTLCs NpU3HaKammM AEMMMOCTY, PackaablBaTb HATyparbHbIE YNCTA Ha MPOCTLIE MHOXUTENN.

Monb30BaTbCst MacLLTabOM, COCTaBINATb MPOMOPLIMN U OTHOLLIEHUS.



Mcnonb3oBarb OykBbl Anst 0603HaHEHNS YMCEN NPU 3anNMc MaTeMaruvyecknx BbIPKEHWIN, COCTaBMsITb
OyKBEHHble BbIPEKEHUST U OPMYIbl, HaXOUTb 3HaYEHWS] OYKBEHHBLIX BbIPaKEHWA, OCYLLECTBISA
HeobXoaMMble NOACTaHOBKU U MPeobpasoBaHuS.

HaxoauTb HeM3BECTHbI KOMMOHEHT PaBEHCTBA.

PelueHue Tek cTOBbIX 3a0a4

Peluarb MHOroLLIar oBble TEKCTOBbIE 3gda41 apUAMETUHECKMM CIOCOOOM.

Pelwarb 3a0aum, cBsizaHHbIE C OTHOLLEHNEM, MPOMOPLMOHANBHOCTHO BENMYMH, MPOLIEHTaMM; pellarb Tpu
OCHOBHbI€E 3g0a4m Ha ApoOUn 1 MPOLIEHTDI.

Pelwate 3g0aqn, cogepalme 3aBUCUMOCTU, CBASbIBAIOLLME BEMMYMHBI: CKOPOCTb, BPEMS, PacCTOgHWE,
LieHa, KOJMYECTBO, CTOMMOCTb; MPON3BOOMTENBLHOCTb, Bpemsi, 0ObEMa paboThl, MCMonb3yst apUdMETUYECKME
OENCTBUS, OLIEHKY, MPUKMAKY; NOMb30BaTLCA €ANHMLAMM N3MEPEHNS COOTBETCTBYOLLIMX BENUYMH.

Cocraersitb OyKBEHHbIE BbIP2KEHNS MO YCIOBUIO 3a0a4N.

M3Bnekarb MHAOpMaUnio, MNpeacTasrieHHyl0 B Tabrmuax, Ha JMHEAHOW, CTornb4arod Wim KpyroBOw
avarpammax, MHTEPNPETUPOBATb NPEACTaBIEHHbIE AaHHbIE, MCMONb30BaTh AaHHbIE MPY PeELLIEHNM 330aM.

MpeacTaensATb MHGOPMaLIMIO C NOMOLLBHO TabnnL, MMHEMHON 1 CTONBYaTon amar paMm.

HarnsigHasa reometpus

MprBOANTL NPUMEPbI OOBLEKTOB OKPYXKaOLLEro MUpa, UMELLMX ¢opMy M3YYeHHbIX EeOMETPUYECKIMX
NSIOCKUX Y MPOCTPaHCTBEHHBLIX Uryp, NPUMEPbI PaBHbLIX M CUMMETPUYHBIX qUryp.

N306parkarb C MOMOLLBKO LMPKYITS, JMHEVMKW, TPaHCNopTUpa Ha HENMMHOBEHHOW W KIeT4aron Oymare
U3y4eHHbIe MIIoCcKMe reoMeTprdeckme qurypbl 1 KOHGMrypaumm, CUMMETPUYHbIE dUrypbl.

Momb30BarbCsl  FEOMETPUYECKMMM  MOHATUAMW:  PaBEHCTBO  duryp,  CUMMETPUS;  UCMOMb30BaTb
TEPMMHOMOT UKD, CBA3AHHYHO C CUMMETPUEN: OCb CUMMETPU, LIEHTP CUMMETPUM.

HaxoauTb BeNMYUHBI YrioB U3MEPEHNEM C MOMOLLILIO TPaHCNOPTUPa, CTPOUTL YITibl 3308HHON BEMUYMHDI,
NOMb30BATHCA MPY PELLEHMN 330a4 TPaayCHON MEPOI YITIOB; Pacrio3HaBaTb Ha YePTEKaX OCTPbIN, MPSMON,
PasBEPHYTLIV 1 TYNOW Yribl.

BbMCnATb ArMMHY FIOMaHOW, NEPUMETP MHOrOYrofbHUKE, MOMb30BATLCH eAMHULIEAMU U3MEPEHUST ONWHbI,
BbIpaKaTb OAHW OVHULbI U3MEPEHUS ANNHbI Yepes Apyrve.

Haxoautb, MCNomb3ys YEPTEKHbIE MHCTPYMEHTBI, PacCTOsSHUS: MexXay ABYMsi TOMKaMW, OT TOYKM [0
NPSMON, ArMHY NYTU Ha KB3OPaTHOW CETKE.

BbMucraTe  nrowgas  qUryp, COCTaBMEHHbIX K3 MPSMOYrOMNbHMKOB, MCMONb3oBartb pasbueHne Ha
NPAMOYrOfbHUKK, Ha paBHble durypbl, AOCTpamMBaHWE OO0 MPSMOYrOnbHWMKE, MOMb30BaTbCH OCHOBHBIMM
€OVHMLIaMM U3MEPEHUS NSTOLLIGOM; BblpaXaTb OOHW €QMHULIbI U3MEPEHMS NOLLIGan Yepes apyrue.

PacnosHasarb Ha Modensax U n3oBpakeHnsx nupammay, KOHYC, LnMHAP, UCMOoMnb30BaTb TEPMUHOSION MIO:
BEPLUIMHA, pebPO, rpaHb, OCHOBaHWE, pasBEPTKA.

N 306parkarb Ha KreTyarorn Oymare NpsmMoyronbHbIN Naparienenmnes,

Bblmncrste 06B8M NpsAMOYronbHOro  Naparrenenvnena, Kyba, nomb30BarbCd OCHOBHBIMW - €0UHMULIAMA
n3mepeHnsi 06EMa; BbIpaKaTb OOHW OMHMULI 3MEPeHNs 0O6bEMa Yepes apyrue.

Pelliatb HecroXHble 330a41 Ha HaXOKAEHWE FeOMETPUYECKMX BEMMYMH B NPaKTUHECKUX CUTYaLIMSIX.




OBLUAA XAPAKTEPUCTUKA YHEBHOIO KYPCA "AJIEBPA"

Paboyan nporpamma no y4ebHomy Kypcey "Anrebpa’ ons obyyaowmxca 7-9 KnaccoB paspaboTaHa Ha
ocHoBe PefepansHOro rocyaapCTBEHHOrO0 00PasoBaTenbHOro CTaHaapTa OCHOBHOMO OBLLEro 0bpasoBaHUs C
YYETOM U COBPEMEHHBIX MMPOBbLIX TPEOOBaHWI, MPEObSBSEMbIX K Maremarndyeckomy obpasoBaHuo, U
TPaOMLUMIA POCCUNCKOrO 0DpasoBaHUS, KOTOpble OBECeYMBaOT OBradeHUe KIoyeBbIMU KOMMETEHLIMSMMU,
COCTaBMSAOLLMMN  OCHOBY [l HEMPEPBIBHOrO 0OpasoBaHUsi M CaMopasBuTUS, a TakKe LeNoCTHOCTb
OBLLEKYNBTYPHOr O, FIMYHOCTHOrO 1 NO3HAaBATENBHOrO PasBUTMA 0ByyatoLLMXCH. B nporpavme yuTeHbl naey u
norioxeHns KoHuenuum passutua maremarnyeckoro obpasosaHus B Poccuiickon denepaumn. B anoxy
undpoBo  TpaHcdopMaLmn Beex cdep YENOBEYECKON OEATENBHOCTM HEBO3MOXHO CTarb OOpasoBaHHbLIM
COBpPEMEHHbLIM YeroBekoM 6e3 GasoBOM MareMarnyecko MOAroTOBKW. Y)Ke B LUKOMe Maremarvka CryKut
OMOPHBLIM NPEAMETOM AN U3YYEHUs] CMEXHbIX OVUCLMMAMMH, a Mocre LWKOMbl peanbHOM HeoBXOoaMMOCTBHO
CTaHOBUTCA HENpPEPbLIBHOE 00pazoBaHUe, 4TO TpedyeT norHoueHHon 6asoBon  0bLLeobpasoBarensHON
noaroToBKW, B TOM YMCIIE U MaTeMar4eCcKOon.

OTO OOyCroBreHO TeM, YTO B HaM OHWM PacTET YMCIO MPOCECCUIA, CBA3aHHBLIX C HEMOCPEACTBEHHBLIM
NPUMEHEHNEM MaremMarukn: 1 B cepe 9KOHOMMKU, U B BU3HECE, N B TEXHOMNOrMYeCKMxX 0bractsix, U Jaxe B
ryMaHUTapHbIX cdepax. Takum o0pasoM, Kpyr LUKOMbHWKOB, O KOTOPbIX MareMarMka MOXET CTarb
3Ha4YUMbIM MPEOMETOM, PacLLUMPSIETCA.

MpakTuyeckasd MOMe3HOCTb Maremarnku  obycrioBrieHa Tem, 4UTO €€ NpeaMeToM  SIBMSOTCS
dyHOaMEHTarnbHbIE CTPYKTYPbl HaLlero Mmpa: NPOCTPaHCTBEHHbIE hOpMbl U KOMMYECTBEHHbIE OTHOLLIEHWS OT
NPOCTEMLLNX, YCBaMBaEMbIX B HEMOCPEACTBEHHOM OfbITe, A0 [OCTarO4YHO CIIOXKHbIX, HEOOXOOUMbIX Arid
pasBUTUSA Hay4YHbIX WU NPUKIAOHBIX MOeA. bes KOHKPETHLIX MaremMarnyeckux 3HaHWM 3arpyaHeHo NOHUMaHne
MPUHLMMOB YCTPOMCTBA W  UCMOMBb30BaHUS COBPEMEHHOW TEXHUKW, BOCMPUSTME W MHTEpnpeTaums
pPasHO00pasHOW CoLMarbHON, SKOHOMMYECKON, NONMMTUYECKON MHAopMaLImm, Manoadhek TMBHa NOBCEAHEBHaA
npakTU4eckast OesTernbHOCTb. KakaoMmy 4eroBeky B CBOEA >KWU3HM MPUXOOMTCS BbINOMHSATb PacqHéTbl U
COCTaBMATb  arOPUTMbI, HaxoaUTb W MNPUMEHSTb  opMyrbl, BraoeTb  MPakTUYECKUMU  Npuéviamm
rEOMETPUYECKUX WU3MEPEHWUIA U MOCTPOEHUN, YMTaTb MHAOPMaLMio, NPEOCTaBreHHy B Buae Tabnm,
anarpavm 1M rpadmKoB, XXWUTb B YCIOBUSIX HEOMPEOENEHHOCTU M MOHUMETh BEPOSTHOCTHBIA  XapaKTep
CIyYalHbIX COObITUMN.

OpHOBPEMEHHO C paclumpeHmem cdep NMpUMEHEHNST MaTeMarku B COBPEMEHHOM obLLecTBe BCE Ooree
BaKHbIM CTaHOBUTCH MaremarvyeckKui CTUSb MbILLMEHNS, NPOSBNAOLLMNCS B OMNPEderéHHbIX YMCTBEHHbIX
HaBblkax. B npouecce u3yyeHWs Maremartrku B apceHan NPUEMOB M METOOOB MbILLSIEHMS YeroBeka
€CTECTBEHHbIM 00PasoM BKIMOYaHOTCA MHAYKLMSA 1 AeayK LS, 000DLLIEHNE 1 KOHKPETU3aLMS, aHarM3 1 CUHTES,
Knaccudmkaumsi M cucteMarmsaumsi, aocTparmpoBaHve W aHarorusl.  OObekTbl  Maremarmyeckux
YMO3aKIOYEHUA, MpaBUiia WX KOHCTPYUPOB3HUS PacKpbIBAOT MEXaHU3M  JIOrMYECKUX  MOCTPOEHWI,
CMOCOOCTBYIOT BbIpabOTKE YMeHMST iopMynMpoBaTb, OOOCHOBBIBATL M [0OKa3bIBaATb CYXAEHUS, TEM CambIM
pasBMBalOT fornyeckoe MbllreHve. Bedyllaa porb NpUHAONEKUT mMaremarMke U B GIOPMUPOBaHWU
arr OPUTMUYECKOMA KOMMOHEHTbBI MbILLMEHNST 1 BOCIUTaHNM YMEHWUI OEACTBOBATE MO 3g0aHHbLIM anropuTMa,
COBEPLLEHCTBOBATb M3BECTHBIE U KOHCTPYMPOBaTL HOBbIE. B npoLiecce pelueHns 3gaa4 — OCHOBOW y4YEOHOM
JEsTTENbHOCTU Ha YypOoKax MareMatkym — pasBUMBAOTCS TakXKe TBOpYECKask M MPUKIaOoHasi CTOPOHbI
MbILLIIEHWS.

OByyeHne maremarnke O2ET BO3MOXHOCTb pasBMBaTb Yy OOYYalOLLMXCA TOYHYH, PalUOHAMBHYHO W
WHJOPMETVBHYIO Pedb, YMEHUE oToMparb Hamboree noaxoasaume sS3blKoBble, CUMBOIMYECKME, Tpaduyeckme
CpencTsa Arist BbIPaKEHWS CYXXAEHWA U Har NSAHOr 0 UX NPeacTaBrieHuns.

HeobxoavMbIM KOMMOHEHTOM OBLLEN KYNbTypbl B COBPEMEHHOM TOINKOBaHUN SIBISETCS OOLLIEE 3HAKOMCTBO
C METOJaMM NO3HaHWSA OENCTBUTENBHOCTU, NPEACTaBMNEHNE O NpeaMETe U METOAAX MareMaruku, X OTiMYui
OT METOAOB APYrMX €CTECTBEHHbIX M FYMaHUT3PHbIX HayK, 06 0COOEHHOCTSX NPUMEHEHUS] Maremarnkm ans
peLLeHVs HayYHbIX M NPUKIaaHbIX 3g0a4. Takum obpasom, MareMarnyeckoe obpasoBaHue BHOCUT CBOW BKIazd
B chopmMmpoBaHne 00LLEN KyNbTYpbl HeroBeka.

3yueHne maremarukm Takxke CnocobCTBYET SCTETUHECKOMY BOCMIUTSHMIO YENOBEKa, MOHNMaHMIO KPacoThbl
N U3ALLECTBA MareMarvyecKMX pPacCy>KAeHWn, BOCTIPUSITUIO FEOMETPUYECKUX (OpM, YCBOEHWMIO UOem
CUMMETPUU.

LENMN N3IYYEHUA YHEBHOIO KYPCA "AJEBPA"

Anrebpa sBrserca OgHVM M3 OMOPHbIX KYPCOB OCHOBHOW LLUKOfbI: OHa OBECNEYNBaET 13ydeHne Opyrux
ANCUMMNIMH, KaK €CTECTBEHHOHay4HOro, TaK W FYyMaHWTapHOrO LMKIMOB, €& OcBoeHMe Heobxoavumo And
NpOoJOITKeHNs 06pasoBaHNs 1 B MOBCEOHEBHOW XXM3HW. PasBrTre y oByyatoLLumxca HayYHbIX NPeaCcTaBreHnii o
NPONCXOXKAEHNN U CYLLHOCTM anrebpanyeckmx abCTpakumii, cnocobe OTPaKeHUST MaremMarnyeckon Haykom
SIBMEHNIA 1 NPOLIECCOB B NpUpoae U obLLECTBe, POrv MareMarnyeckoro MOAENMPOBaHMS B HayYHOM NO3HaHUM
1 B NpakTu1Ke cnocobeTByeT ropMMPOBaHUIO HAYYHOrO MMPOBO33PEHUS U KEHECTB MbILLITIEHUS], HEOBXOAMMBIX



Ans aianTauMm B COBPEMEHHOM UMdpoBoM obulectBe. WM3ydeHne anredpbl ecTecTBEHHbIM 0OpasoMm
obecneunBaeT pasBuUTNE YMEHUS HabModarb, CPaBHNBATb, HAXOOUTL 3aKOHOMEPHOCTU, TPEOYET KPUTUYHOCTU
MbILLIEHWS], CMIOCODHOCTM apryMeHTUPOBaHHO OBOCHOBLIBaTL CBOWM AENCTBMS U BbiBOAbI, dIOPMyMpOBaTh
yTBEpKAeHNs.. OcBoeHMe Kypca anrebpbl 0DECNIEHMBAET PasBUTME NOTMYECKOTO MbILLSIEHUST OBYYaoLLMXCS:;
OHW  MCMONb3YIOT  OEOYKTUBHbIE W WHOYKTUBHbIE pacCykOeHus, oDoOLLeHe UM KOHKPETU3aLMIO,
abcTparnpoBaHne n aHarormo. OBydeHne anrebpe npeanornaraeT 3HaHUTENbHBIN 00BEM CaMOCTOSTENBHON
[AEeSTENLHOCTY 0BYYaroLLMXCS], MOSTOMY CaMOCTOSITENBHOE peLlieHre 38024 eCTECTBEHHbIM 0BpasoM SBMSeTCs
peanv3aumel AesTensHOCTHOrO NPUHLMNa 0ByqeHus.

B crpykType nporpaMmbl y4ebHOro Kypca «Amnrebpa» OCHOBHOWM LLKOMbl OCHOBHOE MECTO 3aHMMAOT
COOEPKaTenbHO-METOANYECKME  TMHUM:  «Hncna UM BbMUCTIEHWSY;  «Arrebpandeckne  BbIpKEHUsY;
«YpaBHEHUST U HepaBeHCTBa»; «PyHKUMM». Kakdas M3 3TUX  COOepKarenbHO-METOOMYECKUX  JIMHWN
PasBMBaETCA HA MPOTSKEHUM TPEX FET U3YYeHWs Kypca, eCTECTBEHHbIM 00pasoM Mnepennerasice U
B3aVIMOAEVCTBYS C OpYrMMU €ro TMHUsSIMA. B xopde 13ydeHnst kypca obyqaioLLmMCs MPUXOOUTCS JIOr MUECKU
paccyaarb, UCMOoMbL30BaTb TEOPETUKO-MHOXECTBEHHBIN S3blK. B CBS3M ¢ 3TMM LienecoobpasHo BKOUMTL B
nporpamMMy HEKOTOpble OCHOBbl JIOrMKW, MNPOHW3bIBAOLLME BCE OCHOBHbIE pasdernbl Maremaru4eckoro
obpasoBaHMs 1 CNOCOOCTBYHOLLME OBMaaeHM0 OBYyYaoLLIMMMCA OCHOB YHMBEPCANBHOrO MareMarnyeckoro
a3blka. Takum 0DOpasoM, MOXHO YTBEPXKAATb, YTO COOEPKATENbHOM U CTPYKTYPHOM OCOBEHHOCTBIO Kypca
«Anrebpa» SBINSETCA €r0 MHTEN PUPOBaHHbINA XapaKTep.

CopepkaHne MMHMKn «4Yuncna n BbIMMCTIEHNS» CIYy>KUT OCHOBOM 719 JarbHENLLErO N3y4eHnst MareMaruku,
CNocOBCTBYET pasBUTUIO Y ODYYaIOLLIMXCS FIOMMYECKOrO MbILLISIEHMS!, POPMMPOBaHUIO YMEHUS NOSBL30BATHCS
anropuTMamK, a Takke NPUOBPETEHMIO MPaKTUYECKMX HaBbLIKOB, HEOOXOOMMBIX A71si MOBCEOHEBHOM XKU3HW.
PassuTne NOHSATMA O YMCre B OCHOBHOM LLKOIE CBSA3aHO C paUMOHarNbHbIMA U MppaLMOHarbHbIMA YUCTIaMM,
dropMUPOBaHNEM MPEOCTaBNEHNA O OEACTBATENBHOM uYncre. 3aBepLUeHnEe OCBOEHUSA YMCIOBOM  SIMHUM
OTHECEHO K CTapLLemMy 3BeHy 0bLLero obpazoBaHms.

CopepxaHvne [Byx anmrebpanyeckmx JMHUN — «Anrebpanieckue BbIPKEHUS» W «Y paBHEHUs W
HepaBEeHCTBa» CriocoOCTBYET (ROPMMPOBaHUIO Y OOYy4aKOLLIMXCSl MaTeMarMveckoro annapara, Heobxoaumoro
ANs peLleHns 3g0ad MaremMarvku, CMEeXHbIX NPeaMETOB U MPaK TUKO-OPUEHTUPOBaHHbIX 3adaq. B ocHOBHOWM
LUKOre YYeBHbIA Marepuan rpynnyMpyercs BOKPYr pauMoHaribHbIX BbipakeHuid. Anrebpa AeMOHCTpUpyer
3Ha4YeHne MaremMarvku Kak sisblka Arng MOCTPOEeHUs! MareMarnyeckMx Mogerei, OnmucaHusl NMpoLEeCccoB U
SIBMEHNIA pearbHOro Mupa. B 3gmaum  obyuernst arrebpe BXOOAT TakKe OanbHevllee pasBuTUE
AMTOPUTMUYECKOTO  MbILLINIEHUS], HEOBXOOMMOro, B YaCTHOCTM, Ol OCBOEHWUSI Kypca WHAOpMETVKK, |
OBMaaeHVe HaBblKaMW [EO0yKTUBHBIX paccyxaeHui. [MpeobpasoBaHWe CUMBOSBHBLIX (OpM BHOCUT CBOM
cneundmyecKknin BKad B pasBUTHE BOOBPPKEHNS, CNIOCODHOCTEN K MaTeMarnyeckoMy TBOPYECTBY.

CopepkaHme yHKUMOHANBHO-Tpadyeckon fIMHUN HaLeneHo Ha MoslydeHne LUKONbHMKaMM 3HaHWA O
GYHKUMSAX KaK BKHEALLEN MareMarMveckon MOoOeM And ONMCaHUA M UCCIEOoBaHUSA pasHO ObpasHbIX
MPOLIECCOB U SBMEHWA B npupode u obuwiectee. M3yyeHne atoro marepuana CriocobCTBYET pasBUTUIO Y
00y4aloLLMXCSl  YMEHUS UCTIONb30BaTh  pasiMyHble BbIpasWTErNbHbIE CPEACTBA si3blka Maremaruky —
CIOBECHbIE, CUMBOIMYECKME, rpadmyeckme, BHOCUT BKSigh B (OPMUpOBaHME NpPEOCTaBfieHun O porm
MaTemaryiku B pasBUTUM LMBUMU3aLIMA U KYTBTYPbI.

MECTO YYEBHOIO KYPCA B YYEBHOM TMJIAHE

CornacHo y4ebHOMY MraHy B 7—9 Kriaccax usyyaercs y4ebHbIN Kype «Anrebpa», KOTOpbIN BKIHOYaeT
CredytoLLye OCHOBHbIE Pa3aeribl COAepKaHMs: «Hucrna M BblMUCTIEHWSY, «AnTebpandeckue BbIPaKEHUS»,
«Y paBHEHUA N HEPaBEHCTBA», «DYHKLIMU».

Y4ebHbIN NriaH Ha n3yyeHne anredpbl B 7—9 Kraccax oTBOAUT He MeHee 3 y4ebHbIX YacoB B HEOENO B
TeJeHMe KaKAOoro roga oby4eHns, Bcero 3a Tpu roga obyyeHuns — He meree 306 y4eOHbIX Yacos.




COOEPXAHUE YYEBHOI'O KYPCA "AJl EBPA"

7TKJIACC

Yucna n BblMUCTEHUA

PauponanbHble uncha.

[pobn 0BObIKHOBEHHbIE M AECATUYHbIE, NEPEXon OT OOHOW dopMbl 3anvcy apobein k apyron. [NMoHsTue
PaLMOHANBHOrO YMCra, 3avCb, CPaBHEHWE, YMOpsOOYMBaHME pPaUMOHaNbHBIX uyncen. Apudmerndeckue
OENCTBUSA C paLMOHaribHbIMK Yncriammn. Pelledune 3gaaq 13 peanbHo NPak TUKK Ha YacTy, Ha apoou.

CreneHb C HaryparnbHbIM MOKasarenem: onpederieHne, npeobpasoBaHWE BbIPDKEHWA Ha OCHOBE
onpeneneHns, 3anucb GorblumMx ymcen. poueHTbl, 3anncb NPOLEHTOB B Buae Opobu u gpobu B Buae
NPOLIEHTOB. Tpr OCHOBHbIE 330a41 Ha MPOLEHTDI, PeLLieHne 3g0a4 N3 pearbHOM MPakTUKK.

lMpyMeHeHe NpU3HaKoB AEMMOCTU, PasfOKEHWe Ha MHOXUTENM HaryparbHbIX yucen. PearbHble
33B1CUMOCTU, B TOM Y1CHIE NpsiMast M 0BparHast MPonopLMOHanbHOCTY.

Anrebpanyeck ue BbipaxXeHus

MepemeHHble, YMCIOBOE 3Ha4YeHME BbIpaKeHUst C nepemMeHHOn. [lonyCTuMble 3Ha4eHus1 NepPeMeHHbIX.
MpeacraBneHve 3aBUCUMOCTM MEKOy BenMuuMHamy B Buae dopmynbl. BbluucneHnss no  dopmyrnam.
MpeobpasoBaHe OyKBEHHBIX BbIPAKEHUN, TOXAECTBEHHO paBHbIE BbIPKEHWS, NpaBuna npeobpazoBaHns
CYMM ¥ NMPOV3BEOEHNIA, NpaBUIia Pack pbiTUsi CKOOOK M NpuBEaeHWS NoAobHbIX Criar aeMbiX.

CaoiicTBa CTENEHN C HaTypanbHbIM NOKa3aTeriem.

OpHouneHbl 1 MHorousneHbl. CteneHb MHorourneHa. CriokeHue, BblMMTaHNE, YMHOXEHNE MHOrOUYNEHOB.
D opMyIbl COKpaLLEHHOTO YMHOXEHWUST: KB3OpaT CyMMbl U KBaapar pasHocTU. dopmyra pasHOCTU KBaOpaToB.
PazrioxeHne MHOro4rieHoOB Ha MHOXUTENN.

Y paBHeHus

YpaBHEHNE, KOpPEeHb  YpaBHEHWs, MpaBuria NpeobpasoBaHWsl  YpaBHEHWS,  PaBHOCWITLHOCTb
ypaBHeHWI. JIMHeiHoe ypaBHEHNEe C OOHON MEPEMEHHON, YMCIO KOPHEN JIMHEAHOrO YpaBHEHWUS, pelleHune
TMHENHBIX YpaBHeHUA. CoCcTaBrneHmne ypaBHEHNI NO YCrOBUIO 3g0a4u. PellieHne TEKCTOBbIX 3a0a4 C MOMOLLIBHO
ypaBHeEHWN. JIMHEHOE ypaBHEHWE C OBYMSI MEPEMEHHbIMM M ero rpaduk. Cuctema AByX JIMHEAHbIX
YPaBHEHNIA C OBYMs1 NMEPEeMeHHbIMU. PelleHne cuctem ypaBHEHU CnocoboM noacTaHoBKKM. [prmephbl
pEeLLEHNS TEKCTOBbIX 3g04a4 C MOMOLLILIO CUCTEM YPaBHEHWIA.

K oopamHaTtbl 1 rpadmkin. ®yHKLmMm

KoopoyHara ToukM Ha npsMor. YucrnioBble nNpoMexyTku. PacctosHue mexgy OBymMsa TodKamm
KoopamHarHon npsimoit. [NpamoyronsHas cuctema koopayHar, ocv Ox 1 Oy. ABcumcca n opauHara TOHKM Ha
KOOpOWHaTHON nrockoctu. [pumepbl rpadmKoB, 3gdaHHbIX dopMyramm. YTeHue rpadmvkoB pearbHbIX
3aBycumocTten. Monsarmne dyHkummn. padmk dyyHkumn. CeorncTea dyHKUMIA. JTnHenHas dyHKums, e€ rpadvik.
I"padmk doyHKkumm y= IxI. I"padmyeckoe peLLeHne MIMHENHBIX YPaBHEHWIA U CUCTEM FIMHENHBIX YPaBHEHWIA.

8KJIACC

Yucna n BbIMMCIeHUs

KeagparHbin KOpeHb u3 uucra. [oHsTe 06 umppaumoHanbHoM yucre. [lecarndHblie npubrimkeHnst
vppaumoHarnbHbix  Ymcen. CBovcTBa apndMETUYECKMX KB3OPaTHLIX KOPHE W WX MNpUMEHeHrne K
NpeobpasoBaHNI0 YNCIOBbIX BbIP@KEHWIA 1 BbIMUCIEHUSM. [ eCTBUTENBHbIE YMCTa.

Anrebpanyeck e BbipaxeHus

KBaaoparHbIn TPEXUIEH; paaroXeHne KBaaparHoro TpEXUSieHa Ha MHOXUTENN.
Anrebpandeckas  gpobb. OcHOBHOE  CBOWCTBO — anrebpamdeckon  gpodwn. CriokeHne,  BblUUTaHME,
YMHOXeHWe, aeneHve anrebpandecknx gpoben. PaumoHarnbHble BbipakeHus 1 ux npeobpasoBaHue.

Y paBHEeHUs U HepaBeHCTBa

KBagparHoe ypaBHeHWe, dopMyIia KOPHEN KBaaparHoro ypasHeHus. Teopema Bueta. Peledve ypaBHeHun,
CBOASLUMXCS K NIMHEVHBIM U KBaapaTHbIM. [pocTelilune pobHO-paLMoHansHbIe YpaBHEHMSI.



I"padmueckad HTeEPNpeTaLns ypaBHEHNI C OBYMSA NEPEMEHHBIMU N CUCTEM JIMHEVHBIX YPaBHEHUIA C ABYMS
nepeMeHHbIMU. [prMepb! peLLIEHWS CUCTEM HEMMHENHBIX YPaBHEHWI C ABYMS NEPEMEHHBIMU.

PelLieHne TexCTOBbIX 3ga4 arnrebpanyeckM crnocooom.

YuncroBble HEPaBEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ 0QHON NepeMeHHoN. PaBHOCUMITBHOCTL HEPaBEHCTB.
JInHefHble HepaBeHCTBa ¢ OAHON NepeMeHHoN. CUCTEMbI NIMHENHBLIX HEPABEHCTB C OOHOM NEPEMEHHON.

PyHK LU

MoHsTne dyHkumm. OBOnacTb OnNpederieHMs M MHOXECTBO 3HaveHUA dyHkumn. Cnocobbl  3a0aHus
doyHKLMIA.

I"padmk dyHKUMK. YTeHne cBOMCTB dyyHKLIMK Mo €& rpadmky. Mprmepb! rpadmkoB dyyHKLMA, OTPKHOLLIMX
pearbHbIe MPOLIECCHI.

DyHKUMM, OnuCbIBAOLUME MNPSMY0O U 0OparHyro MPOMOPLUMOHANbHbIE  3aBUCUMOCTM, KX  Tpadmkn.
OyHKUMM Yy = X2y = X3, y=Vx, y= Ixl.

I"padmueckoe peLLeHme ypaBHEHWUIN 1 CUCTEM YPaBHEHWIA.

9KJIACC

Yucna n BbIMMCIeHUs

PauyoHanbHble uncna, vppauMoHaribHble YMCra, KOHEeYHble U BGecKOHEedHble [OeCATUYHbIE  Opobu.
MHOXECTBO AESACTBUTENBHBIX YNCEN; OENCTBUTENBHBIE YMCHa Kak BecKOoHeUHbIe AECATUYHbIE ApobuK. B3anmHo
OOHO3Ha4YHOE COOTBETCTBME MEKAY MHOXECTBOM AEACTBUTENBHBIX YMCEN N KOOPANHATHOWN NPSIMOM.

CpaBHeHWe OencTBUTENBHBIX YMCer], apUdMETUYECKNE OENCTBUS C ASACTBUTENBHBIMA YACTaMU.

N3mepeHmns, npnbnmkeHns, OLEHKN.

Pasmepbl 0GLEKTOB OKPY>KAHOLLIEr O MMPa, OTMTENBHOCTL NMPOLIECCOB B OKPYKAIOLLIEM MUPE.

MpnbrKEHHOE 3Ha4EHNE BEMMYMHDI, TOYHOCTb MpUbrvbkeHns. OkpyrneHne ymcen. MNpuknaka n oueHka
pe3yrnbTaroB BbIMUCTIEHWN.

Y paBHeHUs1 1 HepaBeHCTBa

Y paBHeHMS ¢ OOHON NEPEMEHHOMN.

JInHenHoe ypaBHeHve. Pelliedne ypaBHeHWI, CBOOALLMXCS K MMHENHbIM. K BaaparHoe ypaBHeHve. PellieHne
YPaBHEHWI, CBOOALLMXCA K KBagparHbiM. BrikBaaparHoe ypaBHeHve. [pruMepbl peLLeHmnst ypaBHEHUA TPETLEN
N YETBEPTON CTEMEHeN pasrioKeHneM Ha MHOXUTENN. PellieHne opobHO-paLmnoHanbHbIX YpaBHEHU. PelleHne
TEKCTOBbIX 3g0a4 anrebpanyeckiM METOAOM.

Cuctembl ypaBHEHUN.

Y paBHeHve C OByMsI NEPEMEHHBIMI U ero rpaduk. PelleHre cuctem aByx MMHENHbIX YPaBHEHWUN C OBYMS
nepemeHHbIMN. Pelierre cuctem Byx ypaBHEHWIN, OOHO M3 KOTOPbIX JIMHENHOE, a APYroe — BTOPOM CTENeHN.
I"paduueckast MHTEPNPETaLIMA CUCTEMbI YPABHEHWUI C ABYMS EPEMEHHBLIMU.

PeLlieHne TexcToBbIX 3g0a4 anrebpanyeckm cnocoboMm.

HepaseHcTea

YucrioBble HEpaBeHCTBA U MX CBOWCTBA. PelleHne MMHENHbIX HEPaBEHCTB C OOHOM nepemeHHon. PelueHne
CUCTEM JIMHEMHbIX HEPaBEHCTB C OOHOM nepemMeHHon. KBegoparHble HepaBeHcTBa. [ padmyeckas
WHTEPMNPETaLMSA HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS NeEpEMEHHBLIMU.

DyHKLUU

KeagparnuHas dyHkums, €€ rpadmk u caoncTtea. [Napabora, koopauHarbl BEPLUMHBI Napaborbl, OCb
CUMMETPUK NapaborsbI.
padmikmn dyHKLMiL: y = kx, y=kx+ b, y=k/x.Y=vx, y=x3.y = | x | 1 ux csoiicTea.

YucnoBble nocrnenoBaTensHOCTU

OnpeneneHne 1 cnocobbl 330aHNS YNCIIOBbBIX NOCIEN0BaTENbHOCTEN.

[MoHATNE YMCIIOBOM MNOCTEOOBATENBLHOCTU. 3gaaHMe MOCIeaoBaTENbHOCTU PEKYPPEHTHOM dOPMYIion 1
dopMyIion N-ro yrieHa.

Apudaviernyeckasi U reoMeTpUHECK as MPOr PECCUMN.

Apudvernyeckass 1 reomerpudeckad nporpeccun.  Popmyrbl N-ro uneHa  apudMETUYECKON 1”1
reOMETPUYECKOM NMPOrPeECCUMI, CyMMbI MEPBbLIX N YIIEHOB.

N306pakeHne 4YneHoB apuUdMETUYECKOM N FEOMETPUYECKOM MPOrPECCM TOYMKaMM Ha KOOPAMHATHOM
NSIOCKOCTU. JIMHENHBIN 1 3KCNOHeHLManbHbIN pocT. CroXHbIE MPOLEHTDI.



NMIAHUPY EMbIE OBPA30OBATEJIbHbIE PE3Y JIBTATbI

OcBoeHune y4ebHoro kypca «Anrebpa» JOrpKHO obecnedmBarb JOCTUXKEHNE HA YPOBHE OCHOBHOrO obLLiero
00pasoBaHs criedytoLLUMX JIMYHOCTHbBIX, METaNPEOMETHbBIX 1 NPEOMETHbIX 00Pa3oBaTENTbHbIX PE3YNLTATOB:

JINYHOCTHbIE PE3Y JIbTATbI

JINYHOCTHbIE pesyrnbTaTbl OCBOEHUS NMPOr paMMbl Y4EOHOr0 Kypca «Aredpay XapakTepU3yHoTCs:

Marpuornyeck oe BocnuTaHue:

NPOSIBNIEHMEM NHTEPECA K MPOLLIIOMY M HaCTOSALLEMY POCCUNCKON MaremMariku, LIEHHOCTHbIM OTHOLLEHMEM
K OOCTMPKEHNSAM POCCUNCKUX MATEMarMKOB M POCCUNCKON MaTeMarmyeckon LUKOSbI, K MCMOSb30BaHNIO STUX
AOCTWXKEHWI B APYrnX HayKax U NpUKSiaoHbIX Cqepax.

I pakgaHcK oe M JyXOBHO-HPABCT BEHHOE BOCTIUTaHUE:

FOTOBHOCTLIO K BbIMOMHEHNIO OOS38HHOCTEN rpaxisHWHA U peani3auum ero npae, NPEAcTaBlieHneM o
MaremMarn4eckmux OCHoBaxX CyHKLMOHMPOBaHMS PasiMYHbLIX CTPYKTYP, SBMEHWIA, MPOLEdyp rpaxaaHCKoro
obuectea (BbIOOpLI, OMPOCLI U MP.); FTOTOBHOCTLIO K OBCY)KAEHUKO 3TUYECKUX MNpolrieM, CBsA3aHHbIX C
NPaK TUYECKNM NPUMEHEHNEM OOCTUXKEHWUIA HayKWN, OCO3HaHMEM BaKHOCTM MOParib- HO-3TUMECKMX MPUHLMMNOB
B OEATENBHOCTU YYEHOT O.

T pygoBoe BocnutTaHue:

YCTaHOBKOWM Ha aKTMBHOE y4YaCTue B PELEHUM MPaKTUYECKMX 33024 MareMarMveckon HarpaBIieHHOCTY,
OCO3HaHMEM B&KHOCTU MareMarnyeckoro 0bpasoBaHMS Ha MPOTSDKEHUN BCEA >KU3HWM st YCNELHON
NPOJECCUOHANBHON AESTENBHOCTU Y Pa3BUTUEM HEODXOAMMBIX YMEHWIA;

0CO3HaHHbIM BbIGOPOM 1 MOCTPOEHNEM MHANBUAYATEHON TPaEKTOPUN OOPa3oBaHNS N KU3HEHHBIX MNIaHOB
C YHYETOM JNIMYHBIX MHTEPECOB M OBLLECTBEHHbIX NOTPEOHOCTEN.

Acrernyeck oe BOCUTaHUE!

CMOCOBHOCTHI0 K SMOLIMOHANBEHOMY M 3CTETUYECKOMY BOCMPUSATUIO Maremarnyecknx OOBeKTOB, 3gaad,
PEeLLEHNIA, PaCCYKOEHUI; YMEHWNIO BUAETb Maremarnyeckme 3K OHOMEPHOCTUN B UCKYCCTBE.

LleHHOCTM Hay4YHOr O NO3HAHUA:

OpueHTaUMeNn B [AESTENBHOCTU Ha COBPEMEHHYH CUCTEMY HayuYHbIX MPEaCTaBneHu 06 OCHOBHbIX
3aKOHOMEPHOCTSIX PasBUTUST YENioBeKa, Mpupodbl M OOLLECTBA, MOHMMaHUEM MareMartuyeckod HaykKu Kak
CdEpPbI YENOBEHECKOM AEATENBHOCTU, STaN0B €€ PasBUTUS U 3HAHUMOCTU NS PasBUTUS LMBUIN3aLINN;

OBJ3OEHNEM A3bIKOM MareMaruku 1 MareMarnyeckoi KynbTypor Kak CpeacTBOM NO3HaHUSt MUPa;

OBJ3OeHNEM NPOCTEALLMMUN HaBbIKaMW MCCIEO0BATENBCKON AEATENBHOCTH.

P usnyeck oe BocnutaHue, opmMmMpoBaHue KynbTypbl 300P0BLA U AMOLIMOHANBLHOr O Griaronostyymsi:

FOTOBHOCTLIO MPUMEHSATb Maremarnyeckue 3HaHWsl B MHTEPECaX CBOErO 300POBbsl, BEOEHWSI 300POBOrO
obpasza Xn3Hu (300poBOE NMUTaHME, COANaHCUPOBaHHBIN PEXMM 3aHATUI U OTAbIXa, PerynspHas dmandeckas
8KTUBHOCTb);

ChOPMUPOBaHHOCTLIO HaBblka pedaiekciv, MpU3HaHWEM CBOEro MpaBa Ha OWWMOKY W TaKoro e npaea
ApYroro veroeexa.

JKonornyeck oe BOCUTaHUE:

OpUEHTaUMEN Ha MPUMEHEHNE MaTEMaTUHECKMX 3HaHWIA Ons pelleHus 3adad B 0bracTu COXPaHHOCTM
OKPY>KatoLLen cpedpl, NiaHMPOBaHMS NMOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCHEACTBMIN Ot OKPY KatoLLen
cpenbl;

0CO3HaHMEM rnobarnbHOr O Xapak Tepa 3KOOor MYECKMX NPOBIEM N NMYTEN NX PELLIEHUS.

JInyHoCcTHLIE pesynbTaTbl, oObecrneyvBalowmMe aganTauuMio obyvalolerocsi K M3MEHSHLWMMCS
YCIOBUSIM coLlMarnbHOM M NPUPOOHON cpenpl:

rOTOBHOCTLIO K OEMCTBMSIM B YCIOBUSIX HEOMPEAENEHHOCTU, NMOBLILLEHNIO YPOBHSI CBOE KOMMETEHTHOCTU
yepes NPaKTUYECKYHO OEATENbHOCTb, B TOM YMCTIE YMEHME YUUTLCA Yy APYruX Noaen, nprobpertars B
COBMECTHOW OEATENBHOCTU HOBbIE 3HaHMS, HaBbIKM 1 KOMINETEHLIMM 13 ONbITa OPpYruX;

HEOOXOAMMOCTBEHO B IOPMMPOBaHNM HOBLIX 3HaHWI, B TOM Yncrie hopMyIMpOBaTE MAEN, NOHATS,
rmnoTesbl 00 OObEKTaX U SIBMEHMSIX, B TOM YMCIIE paHEE HE N3BECTHbIX, OCO3HaBaTb AedMUNTDI
COOCTBEHHbIX 3HaHWIN 1 KOMNETEHTHOCTEN, NTaHMPOBaTL CBOE PasBUTHE;

CMOCOBHOCTLI0 OCO3HaBATb CTPECCOBYHO CUTYaLIMIO, BOCTIPUHUMETE CTPECCOBYIO CUTYaLMIO KaK BbI30B,
TPEeOyHOLLMIN KOHTPMEDP, KOPPEKTUPOBATb NPUHUMaEMbIE PELLIEHNS 1 SENCTBUS, OPMYIMPOBaThb U
OLIEHMBATb PUCKW W MOCTEACTBMS, GOPMUPOBATH OMbIT.

METAMNPEAMETHbDIE PE3Y JIBTATbI



MeTtanpeaMeTHble pesynbTarbl OCBOEHMSI MporpamMMbl y4eOHOro Kypca «Arrebpa» XapakTepusytoTcs
OBIafdeHVeM yHUBECarbHBIMU MO3HaeameisHbMU OelicmeusiMU,

YHUBEPCArbHBIMU KOMMYHUKamueHbMU OelicmeusiMU U YHUBEPCAIbHBIMU pegyrsimueHibMuU OelicmeusivMUu.

1) YHuegpcarbHble NosHaeameribHbL R Oelicmausi obecriedusarom QopMuposaHUe 6a308bIX KO2HUIMUBHIIX
rpoueccog 0byqaroLLIXCsT (OceoeHUe Memod0o8 MO3HaHUST OKPYXK atouue20 MUpa; MPUMEHEHUE JI02UMECKUX,
uccriedosamerbCcKux origpauuli, ymeHul pabomams ¢ uHgbopmauuel).

BasoBble noruyeck e OeNCTBUA:

BbISBIATb U XapaK TEPM30BATh CyLLECTBEHHbIE NPU3HaKM MareMarnyeckx OOLEKTOB, MOHSATUN, OTHOLLIEHWIA
MeXay NOHSTUAMM; opMYMPOBaTL ONpeaerieHNsi NOHATUI; YCTaHaBMMBATb CyLLIECTBEHHbIN NPU3HaK
Kriaccugmkaumm, 0CHOBaHUS! Arist 0606LLIEHWS 1 CPaBHEHUS!, KPUTEPMI MPOBOAUMOrO aHarnms3a;
BOCTPUHUMETb, IOPMYNMPOBATHL Y NPe0bpasoBbIBATE CyXXAEHUS: YTBEPAUTENBHBIE U OTPULIaTENBHbIE,
€OMHWYHbIE, YaCTHbIE U OBLLNE; YCIOBHbIE;

BbISBIATL MareMarn4ecke 3akOHOMEPHOCTM, B3aMMOCBS3U U MPOTUBOPEINS B aKTax, AaHHbIX,
HabntoAeHWSAX 1 YTBEPXKOEHWSX; Npearnararb KpUTepun Arsi BbISBIEHWS 3aKOHOMEPHOCTEN U
NPOTUBOPEYNIA;

Jenarb BbIBOAb! C MCMOMb30BaHNEM 3aKOHOB J1Or MKW, AEOyKTUBHBIX U UHAYKTUBHBIX YMO3aKITHOYEHWN,
YMO33KIOYEHMI MO aHarorum;

pasbmparThb JOoKasaTerbCTBa MareMaryecknx YTBEPAEHNI (NpsMbIE 1 OT MPOTMBHOr0), MPOBOAUTL
CaMOCTOSATENBLHO HECTIOKHbIE AOKa3aTeNbCTBa MaremMaryecknx K TOB, BbICTPaUBATb apryMeHTauuio,
NPYBOAVTL MPMMEPBI Y KOHTPNPUMEPbI; 0BOCHOBBLIBATH COBCTBEHHbIE PacCyKOEHUS;

BbIOMpaTh Cocod peLLeHns y4ebHON 3gaaqm (CpaBHMBATL HECKOSBKO BAPUaHTOB peLLIEHIS], BbIOMPaTb
Hamboree NOaXoaALMIA C YHETOM CaMOCTOATENBHO BbIAENEHHbBIX KpUTEPUEB).

BazoBble uccrnenoBaTenbCcK ue AeiCTBUA:

NCMOIb30BaTh BOMPOCHI KaK UCCINEOOBATENBLCKMIA MHCTPYMEHT NMO3HaHWS, IopMyIMPOBATH BOMPOCHI,
dmKcupytoLLme NpoTMBOpeYme, Npobriemy, CamMoCTOSITENBEHO YCTaHaBNMBATL MCKOMOE U AaHHOE,
opMMPOBATL FMMNOTE3Y, apPr'YMEHTUPOBATL CBOHD MO3MLIMIO, MHEHUE;

NPOBOAUTL MO CaMOCTOSITENBHO COCTaBIIEHHOMY MiTaHy HECTIOXKHbIA 3KCNEPUMEHT, HEDONbLLIOE
NCCrienoBaHME MO YCTaHOBIEHMIO OCODEHHOCTEN MareMarnyeckoro 00beKTa, 3aBNCUMOCTEN OOBEKTOB
mMexay coboi;

CaMOCTOSTENBLHO dopMyIMPOBaTE 0B0OLLIEHNS 1 BLIBOAbLI MO PedyrbTaram NpoBeaEHHOr O HabmnoaeHus,
NCCINEOOoBaHIS, OLEEHNBATL JAOCTOBEPHOCTL NOJTyHYEHHBIX PE3YIIbTATOB, BbIBOAOB M 0000LLIEHWIA;
MPOrHO3VPOBETL BO3MOXHOE PasBUTUE NPOLIECCA, a TaK)KE BblABUTaTb NPEOrIONoKEH s O ero pasBUTUM B
HOBBbIX YCIIOBUSIX.

PaGora ¢ nHdopmaumen:

BbISBIIATb HEOOCTATOYHOCTb M M30bITO4YHOCTb MHAOPMAaLIMK, AaHHBIX, HEOOXOOUMbIX 7151 PELLIEHWS 3g0auW;
BbIOMPaTh, aHaNM3MPOBATb, CUCTEMAaTU3NPOBATL M MHTEPMNPETUPOBATL MHAOPMALMIO PasNMYHbIX BULOB U
dopm NpeacTaBneHnss;

BbIOMPaTE OPMY NPEACTaBMNeEHNst MHGOPMAaLIN 1 UITIHOCTPUPOBATH PeLLIaEMbIE 3g0aHM CXeMamu,

avar pavMamu, UHOM rpad Ko U X KOMOMHaLMAMU;

OLIeHMBaTb HaOEKHOCTb MHAPMAaLIMM MO KPUTEPUSIM, NPEANOXKEHHBIM YYUTENEM Ui COPMYIIMPOBaHHBIM
CaMOCTOATENBHO.

2) YHusgpcarbHble KOMMYyHUKamueHbk Oelicmeusi - obecriedusaom  cohopMUPOBaHHOCT  COUUaTBHbIX
HagbIK08 00yHarOLLIXCSL.
O6LLeHune:

BOCMPUHMMATb M GOPMYIMPOBETb CY>KAEHUSI B COOTBETCTBUM C YCIOBUSIMM U LIENSIMN OBLLIEHNST, SICHO,
TOYHO, FPAMOTHO BbIP&KaTb CBOIO TOUKY 3PEHS B YCTHBIX M NMUCLMEHHbBIX TEKCTaX, AaBaTb MOSICHEHNS MO
XOfly PELLIEHVIS 330241, KOMMEHTUPOBATL MOSTyYeHHbIV PE3yrbTar;

B Xoze 00cy»kaeHUst 3g0aBaTh BOMPOCHI MO CYLLECTBY 0OCY»KA2EMON TeMb, NPOoBriemMbl, peLLaemMoit 3a0aqm,
BblCKasbIBaTb UAEW, HaLlENeHHbIE Ha MOUCK PELLIEHNST; COMOCTaBMATb CBOW CYKAEHUSI C CY>KAESHUSIMA APYrinX
YYaCTHVKOB OMariora, 00Hapy»KMBaTb pasnuyme 1 CXOACTBO NO3ULMIA; B KOPPEKTHOM diopme
dhopMyMpOBaTb PasHOT JTacIsl, CBOV BO3PSKEHNS;



NPEeACTaBNATb pesyrbTarbl pelleHVs 3g0a4K, 9KCNEPUMEHTa, NCCNEN0BaHS], NPOEKTa; CAMOCTOSTENBHO
BbIGMPaTE dopMaT BbICTYMNIIEHWS C YHETOM 38024 NpeseHTalmnm 1 0COBEHHOCTEN ayamTopuK.

CorpyaHNYecTBO:

MOHMMATb M NCTOSB30BATL NMPEMMYLLIECTBA KOMaHAHOW Y UHAVBMOYNbHON PaboThl NPW PELLIEHNN YHEOHbIX
MaremarnyecKnx 3gaed;

NPUHUMETD Liefb COBMECTHOMN AESTENBHOCTH, MMaHNPOBaTb OpraHU3aLMI0 COBMECTHOWN PaboThl,
pacnpenensiTb Biapl paboT, Aor oBapMBaTbCsl, 06CY»KaaTb NPOLIECC U pesynbTar paboTbl; 0606LLars MHEHWST
HECKOmMbKUX J0OeM;

y4acTBOBaTb B rpynnoBbIxX dopmax paboTbl (06CyaeHWS, 0OMEeH MHEHUSIMU, MO3TOBbI€E LUTYPMbI 1 Ap.);
BbINOSHATL CBOO 4aCTb PaboThbl M KOOPAVHUPOBATL CBOM ASNCTBUS C APYr UMM YrieHamMn KOMaHbl;
OLIEHMBaTb Ka4eCTBO CBOEr0 BKI1gaa B OOLLMIA NPOAYKT MO KPUTEPUSIM, CAOPMYIIMPOBaHHBLIM Y4aCTHUKaMM
B3aMMOOENCTBUA.

3) YHuegpcarbHbie pegyrmimueHb e Oelicmeusi 0becriequsarom GhopMUPOSaHUE CMbICITOBbIX YCIMAaHOBOK U
XK UBHEHHBIX HaBbIKO8 JUYHOCMU.

CamoopraHusauus:

CaMOCTOSITENBLHO COCTaBMATb MilaH, anropuTM PellieHns 3g0auu (MM ero 4acTb), Bblbuparb cnocob
pelleHnss C Y4ETOM VIMEIOLLMXCH PECYPCOB U CODCTBEHHBbIX BO3MOXHOCTEW, apryMEHTUpOBaTb U
KOPPEKTUPOBATb BapnaHTbl PELLEHWI C YYETOM HOBOM MHGIOPMAaLIMN.

CaMOKOHTpOIb:

BIafeTb CrnocoGamm CamomnpoBEPKI, CAMOKOHTPONS NMPOLIECCa U pesyrbTara pelleHns MareMaruyeckon
3a0a4u;

NpenBUAETb TPYAHOCTU, KOTOPbIE MOMYT BO3HUKHYTh NPY PELLIEHNMN 330a4M1, BHOCUTb KOPPEKTUBLI B
[EATENBHOCTb Ha OCHOBE HOBbIX OBCTOSTENLCTB, HaliAEHHbIX OLUMGOK, BbISBIEHHBIX TPYAHOCTEN;
OLiEHMBATb COOTBETCTBUE pesysibTara AESTeNbHOCTI NMOCTaBINIEHHOW LIENM U YCIOBUSIM, OGLSICHSTD MPUYMHDI
JOCTUXKEHWNS UMW HEAOCTVXKEHWS LIENN, HaXxoOUTh OLUMOKY, AaBaTb OLIEHKY NPUOGPETEHHOMY OMbITY.

NMPEAMETHbIE PE3Y JIbTATbI

OcBoeHue y4ebHoro Kypca «Anrebpa» Ha ypoBHE OCHOBHOrO 00LLEr 0 06pasoBaHUs AOIPKHO ObecnevmnBaTb
[OCTVDKEHWE CIeayOLLMX NPEOMETHLIX 0Opas0oBaTeribHbIX PE3YTbTATOB:

7KINACC

Yucna n BbIMMCIeHUs

HaxoouTb 3HaueHNs1 YMCINOBbIX BbIPaKeHWI; NPUMEHSTTb pasHOoOobpasHble Criocobbl 1 MPUEMBI BbIYMCTIEHNS
3Ha4EHWIN OPOBHbBIX BbIPSKEHWI, CoOepKalLMX OBbIKHOBEHHbIE M AECATUYHbIE OPOOU.

MepexomTb OT OOHOM GOPMbl 3aNMCK YMCEN K Opyron (npeobpasoBbiBarb OECATUYHYIO Opobb B
OObIKHOBEHHYHO, OObIKHOBEHHYHO B ECATUYHYIO, B YaCTHOCTU B BECKOHEHHYIO AECSTUYHYHO OpO0b).

CpaBHuBaTE U YNOPsiaoymMBaTh paLnOHaNbHbIE YMCTa.

OKpyrnsiTb yncra.

BbINOMHSTb NPUKMOKY U OLEHKY pe3ysibTara BbIYMCIIEHNIA, OLEHKY 3HAHEHNI YMCTIOBbBIX BbIDKEHUN.

BbINONHATL AENCTBYSA CO CTENEHAMM C HATYparibHbIMM MOKasaTensMu.

MpYMeHSTE NPU3HaKU SEMMMOCTM, PaBMNOXKEHNEe Ha MHOXUTENN HaTyparbHbIX YMCEN.

PeLuarb npak TMKO-0pUeHTUPOBaHHbIE 3g0a41, CBSI3aHHbIE C OTHOLLIEHEM BEMMYMH, MPONOPLMOHAIbHOCTHHO
BENMYNH, MPOLIEHTaMW; UHTEPMPETUPOBATL PE3YSbTaThl PELLEHNsT 3g0a4 C YYETOM Or paHUYEHUI, CBA3AHHbIX
CO CBOWCTBaMU PacCMar pyBaeMbIX OOBEKTOB.

Anrebpanyeck ue BbipaxeHus

Mcnonb3oBare anrebpanyeckyto TEPMMHOMOTMIO U CUMBOSIMKY, MPUMEHSTb €€ B MPOLIECCE OCBOEHUS
y4eOHOro Marepuarna.

HaxoanTb 3HaueHns OyKBEHHbIX BbIP2KEHWI NP 3g0aHHbIX 3HaHEHMSIX NEPEMEHHbIX.

BbInonHsATe NpeobpasoBaHnst LIENOro BblpakeHWst B MHOrOuYneH MNpuBedeHneM ModoOHbLIX Criaraembix,
pacK pbITeM CKODBOK.



BbINOMHATL YMHOXEHWE OAHOYIIEHa HA MHOMOYSIEH U MHOrO4YieHa Ha MHOMOYSIEH, NMPUMEHSTL opMy bl
KBaOpara CyMMbl W KBaapaTa pasHOCT.

OcyLUecTBATL PagroKeHNe MHOMOYNEHOB HA MHOXWUTESM C MOMOLLLIO BbIHECEHMST 32 CKOOKWM ObLLero
MHOXUTENS, IPYNNUPOBKU Criar 2eMbIX, MPUMEHEHNS iopMY I COKPaLLEHHOTO YMHOMXEHWSI.

MpyMeHsTTb NpeodpasoBaHUsi MHOTO4SIEHOB AN PELLEHNS PasiMYHbIX 3ada4 U3 MareMarukp, CMEKHbIX
NpPeOMETOB, U3 PearbHOM NPaK TUKK.

Mcnonb3oBarh CBOMCTBA CTENEHEN C HaTyparibHbIMM MOKa3aTeNsaMI Af19 NpeobpasoBaHNst BbIPSKEHWIN.

Y paBHeHUs 1 HepaBeHCTBa

Peluate mMHENHble ypaBHEHUS C OOHOW MEPEeMEHHOM, MPUMEHSAA MpaBuria nepexoga OT MCXOOHOro
YpPaBHEHNSA K paBHOCUITEHOMY eMy. [pOoBEPSTTh, SIBISETCS JY YMCTIO KOPHEM YPaBHEHUS.

[MpuMeHATb rpadmyeckme MeToabl MPY PELLIEHNN JIMHEVHBIX YPaBHEHUIA U UX CUCTEM.

Mopbuparb NprMeEPLI Nap Yncer, SBRSIOLLMXCS peLleHeM NIMHENHOTO YPaBHEHUSI C ABYMS EPEMEHHbBIMU.

CTponTb B KOOPANHATHON MIIOCKOCTU IPadMK SIMHEMHOrO YpaBHEHWS C OBYMSI NEPEMEHHBIMU; MOSb3YSCh
rpadyikom, NPMBOANTL MPUMEPBI PELLIEHNS YPaBHEHWS.

Pelliatb cuctembl ABYX NIMHENHBIX YpaBHEHWI C ABYMS NEPEMEHHBIMA, B TOM YMCTe rpadmyecki.

Cocraersitb U pellarb NIMHEMHOe YpaBHEHUE UIN CUCTEMY NMHEVHBIX YPaBHEHUA MO YCIIOBUIO 330aqu,
VHTEPNPETUPOBATbL B COOTBETCTBMM C KOHTEKCTOM 33da4u NOSyYeHHbIN pesyribTar.

K oopmvHaTtbl u rpadmkun. PyHKLMmn

N306pakarb Ha KOOPAMHATHOM MNpPSIMOA TOYKKW, COOTBETCTBYHOLLUME 330aHHBIM KOOpOMHaTaM, Iyuu,
OTPE3KU, MHTEPBANbI; 3@ MUCbIBATb YMCIIOBbIE MPOMEKYTKW Ha anrebpanyeckom S3bike.

OTmedarb B KOOPAMHATHOW NIIOCKOCTU TOYKM MO 3g0aHHbIM KO OpavHaram; CTPoMTb FpadmKn NIMHENHbIX
dyHKumr. CTponTb rpaduk dyHKkumm y =1 x 1.

OnucbiBatb C NOMOLLBIO GyHKLMA M3BECTHbIE 3aBUCMMOCTU MEXKOYy BEMYMHAMKM: CKOPOCTb, BpeEMS,
PacCTOsHUE, LIeHa, KONMYECTBO, CTOMMOCTb; NMPOU3BOANTENBLHOCTD, Bpemsl, 06BEM paboThl.

HaxoauTb 3Ha4eHve GyHKLMM MO 3Ha4EHNIO €€ apryMeHTa.

MoHMMmaTb rpadmyeckmnii cnocod NPeacTaBreHs N aHamM3a MHGPMaLWK; N3BMEKETb U MHTEPMNPETUPOBATD
WMHCOpMaUMIO U3 FpadmKoB pearibHbIX NPOLIECCOB 1 3aBUCYMOCTEN.

8KJIACC

Yucna n BbIMMCIeHUs

[MpYMeHSTTE NOHSTUE aPUEIMETUYECKOT O KBaAPATHOr O KOPHS; HAaXoaWTh KB3APaTHbIE KOPHW, UCTONL3YS Mpy
HEeOOXOOMMOCTU KarbKyrsTop; BbIMOMHsSTE NPeobpasoBaHWS BbIP2KEHWIN, COOEPKaLMX KBaOoparHble KOPHY,
MCMOSb3Ysi CBOMCTBA KOPHEN.

W cnonb3oBsark 3anmcyt 6orbLUMX U MarbiX YMCEN C MOMOLLIBHO AECATMYHBIX Apoben n creneHen yuncna 10.

Anrebpaunyeck ne BbipakeHUs

MMpUMeHSTE MOHSTUE CTEMEHW C LEnbIM MOKasaTeneM, BbIMOMHSTL NPeobpasoBaHUst  BbIPKEHUN,
CcoaepXKallyx CTENEHN ¢ LienbiM nokasarerem.

BbINOnHATbL TOXOECTBEHHbIE NMPeoOpasoBaHNS PaLMOHaNbHBIX BbIP2KEHWA HA OCHOBE NpaBusl ASACTBWN
HaO MHOrO4rieHaMM 1 anrebpanveckMmn apodsmMu.

Packnanblsarb KBaaparHbIA TPEXUIEH Ha MHOXUTENN.

MpyMeHsTE NPeobpas’oBaHUS BLIPDKEHUN ONS PELLEHUS] PasMMYHbIX 330a4 M3 MareMaruku, CMEKHbIX
NpegMeToB, U3 pearbHOM NPaK TUKK.

Y paBHEeHMs1 U HepaBeHCTBa

Pelliatb nvHenHble, KBaapaTHbIe YpaBHEHWUS U palMoHaribHbIe YpaBHEHUS, CBOOSLLMECH K HUM, CUCTEMbI
OBYX YpaBHEHUI C ABYMS EPEMEHHBLIMU.

[MpoBOOUTE NPOCTEVLLME UCCIEAOBaHUSA YPaBHEHNA N CUCTEM YPaBHEHWUIN, B TOM YUCHE C NMPUMEHEHVEM
rpaguyeckmx NPeOCTaBrieHnin (YCTaHaBMMBaTh, UMEET N YPaBHEHNE UITM CUCTEMA YPaBHEHWI PELLIEHNS, ECIU
WMEET, TO CKOMbLKO, U Np.).

[MepexoomTb OT CroBecHON GIOpMYSIMPOBKM 330a4M K €€ arnrebpanyeckon MOAENM C MOMOLLBH0 COCTaBIIEHNS]
YPaBHEHWS UM CUCTEMbI YPaBHEHWIN, MHTEPNPETMPOBATL B COOTBETCTBUM C KOHTEKCTOM 330241 MOSTyYEHHbIN
pesynbTar.



IMpUMeEHSATL CBOMCTBA YNCIIOBLIX HEPABEHCTB ANl CpaBHEHUS], OLEHKN; peLarb NIMHENHbIE HEPaBEHCTBA C
OOHOM NEPEMEHHON N UX CUCTEMbI; OaBaTb FPadmyEcKyo UITTIOCTPaLMI0 MHOXKECTBA PELLEHNIA HEPABEHCTBA,
CUCTEMbI HEPABEHCTB.

PyHKLMN

[MoHMMaTb 1 Ucnonb30BaTh (yHKLIMOHAMBHBIE NMOHATUS U S3bIK (TEPMUHBI, CUMBONMYECKNE 0B03HaYEHS);
onpenensTb 3Ha4eHne GyyHK LMK MO 3HaHEHWMIO apryMeHTa; onpeaersiTb CBOMCTBA GyHKLIMK MO €€ rpaduiky.

CTpouThb rpadumkn anemeHTapHbIX dyHKUM Bugay = kix,y=x%y= x3 y=\x, y= Ixl; onuceisarb
CBOMCTBA YMCIIOBOM CyHKLMK MO €€ rpaduKy.

9KJIACC

Yucna n BblMUCTEHUA

CpaBHu1BaTb 1 YNOPSAoUMBaTE PaLMOHarbHbIE M MppaLMOHarnbHbIE YMCTIa.

BbinonHsTb apudavieTnyeckme OeMCTBUSA C PaUMOHANbHBIMU YMCTTaMK, COYETast YCTHbIE M MUCbMEHHbIE
NPWEMbI, BbIMOSHSTb BbIYMCIIEHNS C MPPaLMOHANBbHBIMU YACTTaM.

HaxoouTb 3HaveHust CcTerneHen C uUerbiMA MNOKasarelsiMM M KOPHEN; BbIMUCTISTb 3HaYeHUs1 YMCIOBbIX
BbIpaKEHWN.

OKpyrndrb OeNCTBUTENBHBbIE YUCTIa, BbIMOMHATL NPUKMOKY pesyrsTara BbIMMCTIEHUA, OLIEHKY YMCIIOBbIX
BbIpaXeHWN.

Y paBHeHUs1 1 HepaBeHCTBa

Pelatb nuHerHble 1 KB3OpaTHbIE YpaBHEHWS, YpPaBHEHUS, CBOOSLLUMECH K HWM, NpocTenune ApobHO-
PaLMOHarbHbIE YpaBHEHHS.

Peluare cuctembl OByX FMHENHbBIX YpaBHEHUA C ABYMS NEPEMEHHBIMA N CUCTEMbI ABYX YPaBHEHWN, B
KOTOpbIX OOHO YpaBHEHWE HE SBMSETCS JIMHENHBIM.

Peiniatb TekcToBble 3g0aqm anrebpanyeckm criocoboM C MOMOLLIBIO COCTaBMEHUST YPaBHEHWS UMM CUCTEMbI
[ABYX YPaBHEHWI C ABYMS1 NEPEMEHHBIMA.

[MpoBOAWTE MPOCTENLLME UCCIIEO0BaHNS YPaBHEHWUIN N CUCTEM YPaBHEHWUIA, B TOM YMCIE C MPUMEHEHNEM
rpaguyeckmx NpeacTaBneHnin (yCTaHaBMmMBaTh, UMEET N YpaBHEHUE UIM CUCTEMA YPaBHEHWI PELLIEHNS], ECI
WMEET, TO CKOIbKO, M Np.).

Peliatb nuHeViHble HEPaBeHCTBa, KBaOpaTHble HEPaBEHCTBA;, W300pakarb pelleHue HEePaBeHCTB Ha
YMCIIOBOW NPSAMON, 3anNM1ChbIBaTb PELLIEHNE C MOMOLLIGIO CUMBOSIOB.

Pelarb cMcTemMbl MMHEAHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIOYaOLLME KB3OparHoe HEPaBEHCTBO;
n300paKarb peLLEeHNe CUCTEMbl HEPaBEHCTB Ha YMCMOBOW MPSIMOM, 3arUCbIBaTb PELLEHNE C MOMOLLLIO
CYMBOJIOB.

M cnonb3oBaTh HEPaBEHCTBA NPY PELLIEHNI Pa3NIMYHBIX 3g0aM.

PyHK LM

PacnosHaBare dyyHKUMKN M3yYeHHbIX BUOOB. [MOKasbIBaTb CXEMATUYECKN PacONOKEHUEe Ha KOOpOMHATHON
MNJIOCKOCTM rpadmKoB

dyHKUMA Buoa: y=kx, y=kx+ b, y=k/x, y=ax*+ b x + c ¢,y =X, y=\/x, y = | x| B 3aBucumocTn ot
3Ha4eHNN KO3GMUMEHTOB;ONUCHIBATL CBONCTBA CyHKLWIA.

CTponTb 1 N300papKaTb CXEMATUHECKM IpadmKM KBaOpaTUHHbIX

yHKLIMIA, OnucbIBaTb CBOWCTBA KB3OParU4HbIX dyHKLIMIA NO UX rpadmKam.

PacnosHaBarb KB3oparuyHyo dqyyHKUMO no diopMyrie, NPMBOOUTL NPUMEPLI KB3OPatUYHbIX dlyHKLMA 13
pearbHOM YKU3HW, qU3NKK, FTEOMETPUN.

Apudmernyeckas u reomeTpuyeckas nporpeccum

PacnosHaBarb apudavieTM4ecKyo U reoMETPUYECKYHO MPOrPeccUn NP pasHbIx criocobax 3gaaHus.

BbINOMHATL BbIMMCIIEHWUST C UCMOMB30BaHNEM (OPMYI -ro urieHa apudMETMHECKOM N FeOMETPUYECKON
NpOr peccuii, CyMMbI NEPBLIX N YIIEHOB.

N 306pakarhb YreHbl NocrenoBareribsHOCTM TOYKavM Ha KOOPAVHATHOW NIIOCKOCTU.

Pelarb 3a0aum, CBsi3aHHbIE C YMCIIOBLIMM MOCHENOBaTENbHOCTAMM, B TOM YMCHe 330aq4M M3 pearnbHon
XKW3HM (C MCMOMB30BaHUEM KarbKynATopa, LMAIOBBLIX TEXHOSIOMMN).



OBLLUAA XAPAKTEPUCTUKA YHYEBHOIO KYPCA "TEOMETPUA"

Paboyan nporpamma no yvebHomy Kypcy "I'eometpust” aonst obyyaromxes 7-9 KraccoB paspaboTaHa Ha
ocHoBe PefepansHOro rocyaapCTBEHHOrO 0OPasoBaTenbHOro CTaHAapTa OCHOBHOrO 0bLuero obpasoBaHUst €
YYETOM U COBPEMEHHBIX MMPOBbLIX TPEOOBaHWI, MPEObSBSEMbIX K Maremarndyeckomy obpasoBaHuo, U
TPaOMLUMIA POCCUNCKOrO 0DpasoBaHUS, KOTOpble OBECrednBaloT OBradeHue KMoueBbIMU KOMMETEHLIMSMU,
COCTaBMSAOLLMMN  OCHOBY [t HENPEPbIBHOrO 0OpasoBaHUsi M CaMopasBUTMS, a TakXKe LEeNoCTHOCTb
OBLLEKYNBTYPHOr O, FIMYHOCTHOrO 1 NO3HAaBATENBHOrO PasBUTMA 0ByyatoLLMXCH. B nporpavme yuTeHbl naey u
norioxeHns KoHuenuum passutua maremarmdeckoro obpasosaHusa B Poccuiickon denepaumn. B anoxy
undpoBo TpaHcdopMaLmn Beex cdep YEnOBEYECKON OEATENbHOCTM HEBO3MOXHO CTarb OOpasoBaHHbLIM
COBpPEMEHHbLIM YeroBekoM 6e3 GasoBOM MareMarnyecko MOAroTOBKW. Y)Ke B LUKOMe Maremarvka CryKut
OMOPHBLIM NPEAMETOM AN U3YYEHUs] CMEXHbIX OMCLMMMMH, a Nocre LWKOMbl peanbHoN HeoBXOaAMMOCTLIO
CTaHOBUTCA HENpPEPbLIBHOE 00pazoBaHUe, 4TO TpedyeT norHoueHHon 6asoBon  0bLLeobpasoBarensHON
noaroToBKW, B TOM YMCIIE U MaTeMar4eCcKOon.

OTO OOyCroBreHO TeM, YTO B HaM AOHWM PacTET 4Mcrio NPodecCcuii, CBSI3aHHLIX C HEMNMOCPEACTBEHHBIM
NPUMEHEHNEM MaremMarukin: 1 B Cepe SKOHOMMKK, U B BU3HECE, 1 B TEXHOMONMYECKUX 0DracTsx, U Aaxe B
ryMaHUTapHbIX cdepax. Takum o0pasoM, Kpyr LUKOMbHWKOB, O KOTOPbIX MareMarMka MOXET CTarb
3Ha4YUMbIM MPEOMETOM, PacLLUMPSIETCA.

MpaKkTuyeckas MOMe3HOCTb Maremarnku  oDycrioBrieHa Tem, YTO €€ MpeaMeToM  SIBstoTCs
dyHOaMEHTarnbHbIE CTPYKTYPbl HaLlero Mmpa: NPOCTPaHCTBEHHbIE hOpMbl U KOMMYECTBEHHbIE OTHOLLIEHWS OT
NPOCTEMLLNX, YCBalBaEMbIX B HEMOCPEACTBEHHOM OMbITe, OO AOCTATOMHO CIIOXKHbIX, HEOOXOOAUMbIX Arid
pasBUTMSA Hay4YHbIX U NPUKIAOHBIX MOen. Bes KOHKPETHBIX MaremMaTnyeckux 3HaHU 3arpyaHEHO NOHUMaHWe
MPUHLMMOB YCTPOMCTBA W  UCMOMBb30BaHUS COBPEMEHHOW TEXHUKW, BOCMPUSTME W MHTEpnpeTaums
pasHO00pasHOW CoLMArbHON, SKOHOMMYECKON, NONMMTUYECKON MHAopMaLIMM, Manoadek TMBHa NOBCEAHEBHaA
npakTU4eckast JesrernbHOCTb. KakaoMy 4YeroBeKy B CBOEN XKMU3HW MPUXOOUTCA BbINOMHSATL pPacqéTbl U
COCTaBMATb  arOPUTMbI, HaxoaUTb W MNPUMEHSTb  opMyrbl, BraoeTb  MPakTUYECKUMU  Npuéviamm
rEOMETPUYECKUX U3MEPEHWUIA U MOCTPOEHUN, YMTaTb MHAOPMaLMio, NPEOCTaBneHHyl B Buae Tabmuu,
anarpavm 1 rpadmKoB, XXWUTb B YCIOBUSX HEOMPEOEnEHHOCTU U MOHUMETb BEPOSITHOCTHLIA XapaKkTep
CIyYalHbIX COObITUMN.

OpHOBPEMEHHO C paclumpeHmem cdep NMpUMEHEHNST MaTeMarku B COBPEMEHHOM obLLecTBe BCE Ooree
BaKHbIM CTaHOBUTCH MaremarvyecKuii CTUIb MbILLMEHNS], MPOSBISOLLMIACS B ONPEaenéHHbIX YMCTBEHHbIX
HaBblkax. B npouecce u3yyeHUs Maremarvku B apceHan NPUEMOB M METOOOB MbILLISIEHMS YerioBeka
€CTECTBEHHbIM 00PasoM BKIMOYaHOTCA MHAYKLMSA 1 AeayK LS, 000DLLIEHNE 1 KOHKPETU3aLMS, aHarM3 1 CUHTES,
Knaccudmkaumsi M cuctemarmsaumsi, aocTparmpoBaHMe W aHarorusl. OObeKTbl  Maremarnyeckux
YMO3aKIOYEHUA, MpaBUria WX KOHCTPYUPOB3HUS PaCKpbIBAOT MEXaHU3M  JIOrMYECKUX  MOCTPOEHWI,
CMOCOOCTBYIOT BbIpabOTKE YMeHMST iopMynMpoBaTb, OOOCHOBBIBATL M [0OKa3bIBaATb CYXAEHUS, TEM CambIM
pasBMBalOT flOrnyeckoe MbllreHne. Begyllaa porb NPUHEONEXKUT maremarvke U B dIOpMUMPOBaHUU
arr OPUTMUYECKOMA KOMMOHEHTbBI MbILLIMEHNST U BOCTIUTaHUM YMEHWUI OEACTBOBATE MO 3g0aHHbLIM anropuTMa,
COBEPLLEHCTBOBATb M3BECTHBIE U KOHCTPYMPOBaTL HOBbIE. B npoLiecce pelueHns 3gaa4 — OCHOBOW y4YEOHOM
JESTENbHOCTU Ha ypOoKax MareMatkym — pasBUMBAOTCS TakXKe TBOpYECKask M MPUKIaOHast CTOPOHbI
MbILLIIEHWS.

OByyeHne maremarnke O2ET BO3MOXHOCTb pasBMBaTb Yy OOYYalOLLMXCA TOYHYH, PalUOHAMBHYHO W
WHJOPMETVBHYIO Pedb, YMEHUE oToMparb Hamboree noaxoasume sS3blKoBble, CUMBOIMYECKUE, rpaduyeckune
CcpencTsa Arist BbIPaKEHWS CYXXAEHWIA U Har NSiAHOr 0 UX NPeacTaBreHuns.

HeobxoavMbIM KOMMOHEHTOM OBLLEN KYNbTypbl B COBPEMEHHOM TOINKOBaHUN SIBISETCS OOLLIEE 3HAKOMCTBO
C METOJaMM NO3HaHWSA OENCTBUTENBHOCTU, NPEACTaBMNEHNE O NPeAMETE U METOAAX MareMaruku, UX OTIIYui
OT METOAOB APYrMX €CTECTBEHHbIX M FYMaHUTaPHbIX HayK, 06 OCODEHHOCTSIX NMPUMEHEHNS Maremarvkun ans
peLLeHVs HayYHbIX M NPUKIaaHbIX 3g0a4. Takum obpasom, MareMarnyeckoe obpasoBaHue BHOCUT CBOW BKIazd
B chopmMmpoBaHne 00LLEN KyNbTYpbl HeroBeka.

N3yuyeHne maremarnkm Takke CnocobCTBYET SCTETUHECKOMY BOCMUTEHMIO YENOBEKa, MOHNMaHMWIO KpacoTbl
N U3ALLECTBA MareMarvyecKMX pPacCy>KAeHWn, BOCTIPUSITUIO FEOMETPUYECKUX (OpM, YCBOEHWMIO UOem
CUMMETPUU.

LENN NIYYEHUA YHEBHOIO KYPCA "TEOMETPUA"

«Maremaruky yxe 3arem yduTb HaOo, YTO OHa YM B MOPSOOK MPMBOOUT», — MNUCaN BEMMKWMIN PYCCKUN
yyeHbin Muxann Bacunbesnd JTOMOHOCOB. M B 3TOM COCTOUT OaHa M3 ABYX LiENe 00y4eHns reoMeTpum Kak
COCTaBHON YaCTW MaremMaruky B LUKOSe. OTOM LIeNM COOTBETCTBYET AOoKasareSibHas JIMHWUSA NpenogaBaHus
reometpun. Cneaysa npedcraerneHHon pabo4en NporpaMmme, HaqmHas C CeapMOro KIiacca Ha ypoKax reoMeTpumn
obyYarloLLMNCA yunMTCs MPOBOAMTL [[OKasarerbHble PacCyXXOeHWs], CTPOUTb JOrMYECcKMe YMO33KITHOUEHMS,
JOKasblBaTb UCTUHHbIE YTBEPXKAEHNS U CTPOUTb KOHTP NPUMEPLI K JIOXHBIM, NPOBOAUTL PacCy>KAeHWUst OT



«MPOTUBHOrO», OTMMYaTb CBOWCTBA OT MPU3HaKoB, (OPMYIMPOBaTb OOpaTHble YTBEMKAEHUS. YUYeEHUK,
OBIgaeBLUMI NCKYCCTBOM pacCyKadrb, OyAeT NPUMEHSTTb M0 U B OKPY>KaOLLIEN JKMU3HW.

Kak nucan reomerp n negaror Uropb ®enopoBmd LU apbirvH, «iogsMn, MOHUMAIOLWMMK, YTO Takoe
AOKa3aTenbLCTBO, TPYAHO M Jake HEBO3MOXKHO MaHWMYIMPOBAaTb». M1 B 3TOM COCTOUT BaKHOE BOCTIUTATENTBHOE
3Ha4EeHVe U3yYeHUsI TeOMETPUM, NPUCYLLIEE UMEHHO OTEYECTBEHHON MareMarnyeckon Lwikone. Bmecte ¢ Tem
aBTOPbI NPOrpavMbl NPEOOCTEPEr 0T YUUTENSA OT U3MULLHEro qropMarniama, 0COBEHHO B OTHOLLEHUN Hadan u
OCHOBaHMI reomeTpun. P paHLy3ckmn maremaruk XXaH [bedoHHe no 3ToMy NoBOAy BbicKasarcd Tak: «4To
KacaeTcs AeNMKaTHOM NpodreMbl BBEOEHUS «aKCUMOM», TO MHE K&KETCS, YTO Ha NEPBbLIX NMopax HY)XHO BOOOLLE
n3berarb NPOU3HOCUTL CaMo 3TO Crioeo. C Apyron e CTOPOHbI, He CrieayeT ynycKarb H/ OOHOM BO3MOXHOCTU
A3Barb MPUMEPbI JIOTMYECKUX 3aKITHOYEHU, KOTOpble Kyaa B Gorbluen Mepe, Yem naes akCuom, SBIsitoTCA
WUCTMHHbBIMM W €OMHCTBEHHBIMW OBUr arensiMi MaTeMaryeckoro MbILLTIEHNS.

BTOpon LEenbio M3ydeHns reoMeTpun SBMSIETCS UCMOMb30BaHNE €€ KaK WUHCTPYMEHTa NpU pelleHnn Kak
MaremMarnyeckux, Tak M MPakTUHMECKMX 330a4, BCTPEYAOLUMXCS B peanbHOM XM3HW. OKOHUMBLLMIA KypC
rEOMETPMN LUKOMBbHMK AOITKEH ObITb B COCTOSHUM OMpEeaerMTb reOMETPUYECKYH dUrypy, onucarb CrioBamm
JAHHBIN YEPTEK WM PUCYHOK, HaMTU MNIolgob 3eMENbHOrO Y4acTKa, paccymTarb HeoDXOOaMMy LJMHY
OMTOBOIIOKOHHOrO Kabens unm TpebyemMble pasMepbl rapaxa Arns aBToMoouns. OToMy COOTBETCTBYET BTOPas,
BbIMUCINTENBHASA IMHUS B M3YYEHUN TEOMETPUM B LLKOME. [JaHHas NpakTUYecKan NIMHNUS SBISIETCS HE MeHee
BaKHOW, YeM nepsast. ELé MNnaroH npeanuckiearn, YTobbl «rpakaaHe [NpekpacHoro ropoga Hy1 B KOEM Cryyae
He OCTaBISUIM FEOMETPUIO, BEOb HEMANOBaKHO dake MoOOYHOe €€ MpuMMeHeHne — B BOEHHOM [efne [a,
BMNpPOYEM, N BO BCEX HayKax — S JyYLLEro MX YCBOEHWUS: Mbl Bedb 3HaeM, Kakas OeckoHevHas pasHuua
CYLLECTBYET MEXKAYy YErOBEKOM MPUYaCTHbIM K TEOMETPUM U HEMPUYaCTHbIM». [nd 3Toro yuutento
pekomMeHayeTcsl nogbuparb 3gdaqdn NMPakTUYECKOTO XapaKTepa Oisl pacCMarpyvBaeMbIX TeM, YYUTb OETen
CTPOUTb Maremarnyeckme MOAENN PearbHbIX >KU3HEHHbIX CUTYaLMi, NPOBOAMTL BbIMMCIEHUS U OLIEHBATb
gOekBaTHOCTb MOMy4eHHOro pesynbtara. KpailHe BakHO NOOYEPKMBATL CBS3M FEOMETPUU C  OpYrUumu
npeoMeTamMy, MOTMBMPOBaTb  UCMOMbL30BaTb — OMPEOErieHUst FEeOMETPUYECKMX duryp ©  MOHSTUNA,
JAEMOHCTPUPOBATb NMPUMEHEHME MOSTyHYEHHbIX YMEHWIA B qM3MKE N TEXHWKE. TU CBSI3M Hanboree SpKo BUAHbI
B Temax «BexTopbi», «TpuroHOMETpUYEcKme CooTHoLeHUs», «MeTog koopamHar» 1 «Teopema MNudaropan.

MECTO YYEBHOIO KYPCA B YHYEBHOM IMJIAHE

CornacHo y4ebHOMy MnraHy B 7—9 Kraccax u3yvaercs y4ebHbIA Kype «[eoMeTprsty, KOTOPbIN BKITOYaET
crienyolme OCHOBHbIE pasaenbl copepkaHust: «I eomeTpuyeckme qurypbl U MX CBOMCTBa», «M3mepeHne
rEOMETPUYECKUX BEFMUMHY, a Takxke «[lexapToBbl KOOpAMHAaTLl Ha MAOCKOCTUY, «BexTopbly, «[BukeHus
nsiockocTn» 1 «peobpaszoBaHns NOAoOUS».

Y4ebHbIN NfiaH NpedycMarpuBaeT U3yveHne reoMeTpun Ha 0Ga30BOM YPOBHE, MCXoosl U3 He MeHee 68
y4eOHBIX YacoB B y4EOHOM rofy, BCEro 3a Tpu roga obydeHns — He MeHee 204 4acos.

COOEPXAHUE YYEBHOIO KYPCA "TEOMETPUA"

7TKJIACC

HavarbHble noHATUS reoMeTpun. TouKka, npsiMasi, OTpe3oK, Jiyd. Yron. Buobsl yrros. BeptukanbHbie n
CMexHble yribl. buccextpuca yrna. JlomaHas, MHOroyronesHuK. [MapannensHoCTb M NEPNEHaNKYNSPHOCTb
npsiMbIX.

CvimmeTpuyHble durypbl. OCHOBHbIE CBOMNCTBA OCEBON CUMMETPUN. [1pMMEPBI CUMMETPUN B OKPY>KatoLLIEM
MuUpe.

OcHOBHbIE NOCTPOEHMSA C MOMOLLILIO LIMPKYIS 1 NIMHEMKW. TpeyronbHWK. BeicoTa, meavaHa, GuccekTpuca,
NX CBOWCTBA.

PaBHOGeOpeHHbIN 1 PaBHOCTOPOHHWI TPEYT ONbHUKW. HEpaBEHCTBO TpeyrosbHUKa.

CBoliCTBa 1 NPU3HaKN PaBHODEOPEHHO O TPEYronbHMKA. [pr3HaKk paBeHCTBa TPeyTr ONMbHUKOB.

CBoOiiCTB2 M MpPU3HaKN NaparienbHbiX  npaMblX. CymMma yrroB  TpeyrorbHuka. BHewHue  yrhnbl
TpeyronbHyKa.

MpsiMoyronbHbIn  TpeyronsHUK. CBOWCTBO MeauaHbl MPAMOYrOMbHOrO TPEeyronbHUKa, MPOBEdEHHON K
rvnoTeHyse. [NpusHaKkn paBeHCTBa NPSMOYTOfbHBLIX TPEYTONbHMKOB. [PSMOYTObHBIA TPEYrONbHUK C YoM B
30°.

HepaBeHcTBa B reoMeTpuM: HEPaBEHCTBO TPEYroOrbHWKE, HEPaBEHCTBO O AMMHE JIOMaHoW, Teopema o
BornbLuem yrie n GorblUen CTOPOHE TpeyrorbHMKa. [epnenanKynsap 1 HakIoHHas.

["eomeTpuyeckoe MeCTo Todex. buccekTpuca yrna M CepeaMHHbIA NEPNEHOMKYNSP K OTPE3Ky Kak
rEOMETPUYECKNE MECTA TOHEX.



OKpY>XHOCTb M Kpyr, Xopaa v AMameTp, UX CBONCTBa. B3anmHoe pacnornoXeHne OKpYy>KHOCTU U NPSIMON.
KacarenobHast 1 cexywaa K OKpyKHoCTW. OKpYKHOCTb, BNUCaHHasi B yron. BnuvcaHHaa n onmncaHHas
OKPY>KHOCTU TPEyrorbHMKa.

8KJIACC

YeTtbipéxyronsHukin. MNaparnenorpamMm, ero npusHaku U CBOMCTBA. YacTHble Crydan napanneriorpaMmoB
(MpsiMoyronbHKK, poMb, KBaapar), X NPU3HaKkM U CBOMCTBA. Tpaneums, paBHODOKas Tpanewms, e€ CBOMCTBa 1
npusHaku. MpsavioyronsHas Tpaneuus.

Merton yasoeHus meamaHbl. LieHTpansHas cummetpus. Teopeva Parneca u Teopema o NponopLMOoHarnsHbIX
OTpesKax.

CpeaHue nMHWKM TpeyrorbHuKa 1 Tpaneumn. LIeHTp macc TpeyrornbHuKa.

Mopobre TpeyronbHUKOB, KoadgmumeHT nopobus. NpusHaknm nopobunsi TpeyronbHWKOB. [pumeHeHue
noaodusi Npy peLLIeHUN NPaKTUYECKNX 380aH.

CaoiictBa nrioLanen reometpudeckux dumryp. dopmyrbl 4ns Nrowamm TpeyrorbHWKa, napanrierior pamva,
pomba 1 Tpaneummn. OTHOLLEeHWE nrioLwgaen NoaobHbIX quryp.

BblumcreHne nroLlgnen TpeyronkHUKOB 1 MHOrOYrOfbHMKOB Ha KrieTyaron Bymare.

Teopema MNudparopa. MpumerHeHre Teopembl [Nndaropa Npy peLLeHn NPakTUYECKNX 3a0aH.

CMHYC, KOCUHYC, TaHreHC OCTPOro Yriia NPsSMOYronbHOro TpeyronsH1Ka. OCHOBHOE TpUr OHOMETPUYECKOE
TOXAecTBO. TpuroHomeTpuyeckme doyHkumm yrios B 30°, 45° n 60°.

BrnncaHHble U UeHTparkeHble Yribl, Yron Mexay KacarenbHOM M XOpaow. YTrnbl Mexay Xopoamn y
CEXYLLIMMM. BrincaHHbIE U OMUCaHHbIE YETLIPEXYrONbHUKN. B3aMHOE pacrnornoXeHne OByX OKPYKHOCTEN.
KacaHne okpyxHocTen. ObLLmMe KacarerbHbIe K ABYM OKPY>KHOCTSIM.

9KJIACC

CuHyc, kocuHyc, TaHreHc yrnos ot 0 oo 180°. OcHOBHOE TPUrOHOMETPUYECKOEe TOXAECTBO. P opmyribl
npuBeadeHUsI.

PeinieHne TpeyronsHukoB. Teopema KOCUMHYCOB M TeopemMa CUHYCOB. PellieHne NpakTUYecKMx 3goad C
NCMomnb30BaHNEM TeOpeMbl KOCUHYCOB U TEOPEMbI CYUHYCOB.

[MpeobpazoBaHme Nogobus. Moaode COOTBETCTBEHHBLIX AIEMEHTOB.

Teopema O nNpov3BeOeHMN OTPE3KOB XOpd, TEOPEMbl O MPOM3BEOEHWM OTPE3KOB CEKYLLUMX, Teopema O
KB3Opare KacarenbHON.

BexTop, ArvHa (mMofyrib) BEXKTOPA, COHanpaBieHHbIe BEKTOPbI, NPOTMBOMOSIOKHO HarpaBreHHbIe BEKTOPDI,
KOMMMHEaPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, onepauun Had BekTopamu. PasrnoxeHve BekTopa no ABym
HEXONNMHEapHbIM BekTopaMm. KoopavHarbl BekTopa. CkanspHOe Npon3BedeHne BEKTOPOB, NPUMEHEHUE Arnd
HaXOXAEHWUS OMH U YT TIOB.

[lexapToBbl KOOPAMHATLI Ha NJIOCKOCTU. Y paBHEHMSA MPSIMOA N OKPY>KHOCTU B KOOPANHATaX, NepecedeHne
OKPY>KHOCTEN 1 npsiMbIx. MeTog KoopauHar 1 ero npUMeHeHne.

MpaBurbHbIE MHOMOYrOnbHUKK. [IrMHa OKpyKHOCTU. ['pamycHas 1 paovaHHas Mepa yria, BblHUCTIEHNE
OrH Oyr OKpy>XHocTed. [noLanb Kpyra, CekTopa, cerMeHTa.

[1BKEHWNSI NIIOCKOCTU M BHYTPEHHME CUMMETPMM duryp (arnemeHTapHble npeacTaeneHns). [NapannenbHbiin
nepeHoc. NosoporT.

NNAHUPY EMbIE OBPA30OBATEJIbHbIE PE3Y JIBTATbI

OcBoeHre y4ebHoro kypca «eoMeTpusi» [OIPKHO 0DEecredmBarb [OCTDKEHUE Ha YPOBHE OCHOBHOMO
o0LLero 00pasoBaHWs CrNEdyOLMX JIMYHOCTHBIX, METaNpPedMETHBLIX U MPEOMETHLIX 0bpasoBaTerbHbIX
PE3yIbTATOB:

JTINYHOCTHbIE PE3Y JIbTATbI

JINYHOCTHbIE pesy bTarbl OCBOEHUSI NMPOr paMMbl yHEOHOr0 Kypca «I eOMETPUs» XapaK TEPU3YHOTCS:

Marpurornyeck oe BocnutTaHue:

NPOSIBIIEHMEM NHTEPECA K MPOLLUIIOMY M HaCTOSALLIEMY POCCUNCKON MareMaruku, LEHHOCTHbIM OTHOLLIEHNEM
K AOCTUKEHUSIM POCCUNCKUX MaTEMaTUKOB N POCCUMCKON MareMarnyeckon LLUKOSbl, K UCMOSb30BaHUIO 3TUX
AOCTWXKEHWI B APYrnX HayKax U NpUKIiaoHbIX cqepax.

I paxxgaHcK oe u AyxXOBHO-HPaBCTBEHHOe BOCTIUTAHUE:

FOTOBHOCTLHO K BbIMOMHEHWNIO OOSI3aHHOCTEN TpaKdaHWHA U peani3aummn ero npae, MPEacTaBlieHneM o
MaremMarn4ecKkux OCHOBaX (PyHKUMOHMPOBaHWS PadiMYHbIX CTPYKTYP, SBMEHWA, Mpouedyp rpakaaHCKoro



obuectea (BbIOOpbl, ONPOCHI U MP.); FTOTOBHOCTLIO K OBOCY>KAEHUIO 3TUYECKMX MNpoOsieM, CBS3aHHbIX C
MPaKTUYECKNM MPUMEHEHNEM OOCTVKEHUIA HayKW, OCO3HaHMEM BaKHOCTU MOPanbHO-3TUHECKUX MPUHLMMOB
B OEATENBHOCTM YYEHOr O.

T pygoBoe BocnutTaHue:

YCTaHOBKOW Ha aKTMBHOE y4yacTie B PELEHNM MPaKTUYECKMX 330a4 MareMarM4eckoin HarpaBreHHOCTY,
OCO3HaHMEeM BaKHOCTU Maremarnyeckoro 00OpasoBaHMSI Ha MPOTSPKEHWW BCEA KU3HM AN YCeLHOoM
NPOJIECCMOHANBLHON AEATENBHOCTM Y Pa3BUTMEM HEOOXOAMMBIX YMEHWIA;

OCO3HaHHbIM BbIOOPOM 1 MOCTPOEHNEM MHANBULYATEHON TPaEKTOPUN 00Pa3oBaHNSA N KU3HEHHBIX MNIaHOB
C YYETOM JIMYHbBIX MHTEPECOB U OBLLECTBEHHBIX NOTPEGHOCTEN.

Acrernyeck oe BOCUTaHUE!

CMOCOBHOCTLIO K 3MOLIMOHANBHOMY M 3CTETUYECKOMY BOCMPUSATUIO Maremarnydeckmx OOBbeKTOB, 3gaad,
peLLeHnin, PacCy>KOEHUIN; YMEHUIO BUAETb Maremarnyeckme 3K OHOMEPHOCTUN B UCKYCCTBE.

LleHHOCTM Hay4HOrO NO3HAHKS:

OpUeHTaUMeN B AEATENbHOCTU Ha COBPEMEHHYI CUCTEMY HayuYHbIX MpPEOCTaBneHun 00 OCHOBHbIX
3aKOHOMEPHOCTSIX PasBUTUST YENioBeKa, MpMpodbl M OOLLECTBa, MOHVMMaHMEM Maremarvyeckon HayKu Kak
cdhepbl YENOBEHECKOI AEATENBHOCTI, STaNOB €€ PasBUTMS U 3HaYMMOCTU AT PasBUTUS LIMBUIN3ALNN,

OBIaAeHNEM SI3bIKOM MaremaTuKi 1 MaTeMarMYecKon KynbTYpoi Kak cpencTBOM NO3HaHUst MUPa;

OBIgaeHneM NPOCTENLLMMMN HaBbIKaMW MCCIEO0BATENbCKON AEATENbHOCTH.

P usnyeck oe BocnuTaHue, thopMmpoBaHme KynbTYpPbI 300p0BbS U AMOLIMOHANBLHOM O briarononyyust:

FOTOBHOCTBIO MPUMEHSTTb Maremarnyeckme 3HaHWs B MHTEPECaX CBOErO 300pOBbs, BEAEHWSI 300POBOrO
o0pasa Xn13HW (300poBoe NTaHUe, COaNaHCMPOBaHHLIA PEXKUM 3aHSTTUIA U OTAbIXa, PEryrsipHast guanyeckan
aKTUBHOCTb);

COPOPMUPOBaHHOCTLIO HaBblka pedaiekcin, MPUsHaHWEM CBOErO MpaBa Ha OLMOKY M Takoro ke npaea
Opyroro verioeexa.

JKonorn4yeck oe BOCUTaHUE:

OpUEHTaUMEN Ha MPUMEHEHNE MareMartuyeckmx 3HaHWIA NS PelleHnst 3aded B 0DNacTh COXPaHHOCTU
OKpY>KaroLLen cpedpl, NIaHMPOBaHMS NMOCTYMKOB M OLEHKN MX BO3MOXHbIX MOCMEACTBMIN Ot OKPY KatoLLen
cpenbl;

0CO3HaHMEM rrobarnbHOr O Xapak Tepa 3KOSIOr MYECKMX NMPOBIEM 1 NYTEN NX PELLIEHUS.

JIndHoCcTHbIEe pesynbTaTbl, oObecnevMBaloMe afanNTauMi Oby4varolerocs K U3MEHSHoWMMCS
YCIIOBUSIM coLMarnsHOM U MPUPOOHON cpedbl:

FOTOBHOCTLIO K OEMCTBMSM B YCIOBUSX HEOMPEAENEHHOCTU, NOBBILLEHNIO YPOBHSI CBOE KOMMETEHTHOCT
yepes NPak TUHECKYI0 AEATENBHOCTb, B TOM YKCTIE YMEHWE YYUTBCA Y OpYrvX Nioaen, NprobpeTtars B
COBMECTHOW AEATENBEHOCTU HOBbIE 3HaHWS, HaBbIKM 1 KOMIETEHLIMW 13 ONbITa OPYrUX;

HEOOXOAMMOCTLIO B IOPMMPOBaHNM HOBLIX 3HaHWI, B TOM Yncrie hopMyIMpoBaTb MAEW, NOHSTYS,
rmnoTesbl 06 06bEKTax U SBMEHUSIX, B TOM YMCTIE PaHEe HE N3BECTHBIX, OCO3HaBATb AedVLMTHI
COOCTBEHHBIX 3HaHWI 1 KOMMETEHTHOCTEN, NIaHUPOBATE CBOE PasBUTUE;

CMOCOBHOCTH0 OCO3HABATL CTPECCOBYHO CUTYaLIMIO, BOCTIPUHUMATL CTPECCOBYHO CUTYALIMIO Kak Bbl30B,
TPEdYOLMI KOHTPMED, KOPPEKTMPOBATL NPUHUMAaEMbIE PELLIEHNST U ASACTBIS, hopMyMpoBaThL U
OLIeHVBATb PUCKM 1 NOCMEACTBUS, GIOPMMPOBATH OMbIT.

METANMPEOMETHDIE PE3Y JIBTATbI

MeTanpeoMeTHble pesyribTarbl OCBOEHUSI MPOrpaMMbl y4eBHOro Kypca «["eoMeTpusty Xapak TepU3yoTCs
OBIgaeHNeM yHuegnCarbHbIMU Mo3HaeamesisHbMU OelicmeusivU,

YHUBEPCarbHBLIMU KOMMYHUKamueHbMU OeLiCmeUsiMU U YHUBEPCAIbHBIMU pegyrtsimueHbMU Oelicmeusivu.

1) YHuegpcarbHble NosHaeamerbHb R Oelicmausi obecriedusarom qhopMuposaHue 6a308bIX KO2HUIMUGHBIX
rpoueccos 0ByHaroLWLIXCS1 (0C80eHUE MemMOO08 MO3HaHUSI OKPYXK arouie20 MUpa; MPUMEHEHUE I02UHECKUX,
uccriedosamerbCKux origpauuli, ymeHul pabomams ¢ uHgbopmauued).

Ba3oBble normnyeck ue OENCTBUSA:

BbISIBMSITb U X3paK TEPU30BATb CYLLIECTBEHHbIE NPU3HaKN MaTeMaTUyeckx OOBEKTOB, MOHSITUIA, OTHOLLEHWI
Mexay NOHATUAMM; opMyIMPOBATE ONpeaeneHns NOHSTTUN; YCTaHaBIMBATb CYLLIECTBEHHbINA NPU3HaK
KraccvduKaLmm, OCHOBaHMSA s 060OLLEHNS U CPaBHEHWS, KPUTEPUM NMPOBOAVIMOrO aHanM3ga;
BOCTIPUHUMET, IOPMYIMPOBATH M NPe0bPa30BLIBATE CyXXAEHUS: YTBEPANTENBHBIE U OTPULIATENBHBIE,
€0VHUYHbBIE, YaCTHbIE U ODLLIE; YCIOBHbIE;

BbISBMSTE MareMarnyeckme 3aKOHOMEPHOCTH, B3aMMOCBSI3N M MPOTUBOPEIUNS] B BKTaX, A3HHbIX,
Ha0MoAEHWSAX N YTBEPXKOEHWSX; Npeasiararb KpUTepUn Aris BbISBNEHWS 38KOHOMEPHOCTEN U
NPOTUBOPENIA;



e [enarb BbIBOAbI C UCMNOML30BaHWMEM 3aKOHOB 10T MKW, ASOYKTUBHBIX Y MHOYKTUBHBLIX YMOSEKITIO4EHNN,
YMO33KFOYEHMI MO aHarorum;

e  pasbuparb OoKasarerbCTBa MaremMarnyeckux YTBEMKAEHUA (NpsiMble U OT NMPOTUBHONO), NPOBOAUTL
CaMOCTOSTENBHO HECTIOKHbIE [OKa3aTeNbCTBa MaremMarnyecknx ek TOB, BbICTPaUBATb apryMeHTaUuIo,
NPYBOAVTL MPUMEPDLI Y KOHTPIPUMEPLI; 0BOCHOBBLIBATH COBCTBEHHBIE PaCCY K OEHUS;

e BblOMparb cnocob peLleHnst y4ebHOM 3a0aqm (CpaBHMBATL HECKOMNLKO BapUaHTOB peLLieHs], Bbibnparb
Hamboree NoaXoAALLMIA C YHETOM CaMOCTOSATENBHO BbIAENEHHBIX KPUTEPUEB).

Ba3oBble uccrnenoBaTenbCcKk ue AeiCTBUA:

e  1CMOSb30BaTb BOMPOCHI K&K MCCIEOOBATENLCKUIA MHCTPYMEHT NO3HaHWS; hopMynMpPOoBaTh BOMPOChHI,
dmKcupytoLme NpoTMBopeYne, NpobremMy, CaMOCTOATENLHO YCTaHaBNMBATL MCKOMOE M JaHHOe,
OpPMMPOBETL FUMNOTESY, 8pr'YMEHTUPOBATL CBOHO MO3MLIMIO, MHEHVE;

e  MPOBOOUTL MO CaMOCTOSITENBHO COCTaBIEHHOMY MilaHYy HECTIOXKHbIA 3K CNIEPUMEHT, HEDOMbLLLIOE
NCCreaoBaHmeE Mo YCTaHOBIEHUIO OCODEHHOCTEN MareMarnyeckoro 00LEKTa, 3aBUCUMOCTEN 0OLEKTOB
Mexay coboi;

e  CaVIOCTOATENLHO hopMYIMPOBATL OBOBLLIEHMS M BbIBOObI MO Pe3yrisTaramM NPOBEAEHHOr O HAOMOOEHS,
NCCINEeOoBaHus!, OLLEHMBATb JAOCTOBEPHOCTL MOMyYEHHbIX PE3YSIbTATOB, BHIBOLOB U O00DLLIEHWI;

e MPOrHO3VpPOBaTb BO3MOXHOE Pa3BUTME NPOLIECCA, a TaK)XKe BbiABUIaTb NPEANONoKeHNs O ero passuTnm B
HOBBbIX YCIIOBUSIX.

PaGora ¢ nHdopmaumeit:

e BbISBMATb HEOOCTATOMHOCTb M N3BLITOYHOCTb MHAOPMaLWMK, AaHHbIX, HEODXOAMMBIX Af1A PELLEHNS 330aHW;

e  BblOMpaTb, aHAMM3NPOBATb, CUCTEMATUINPOBATL M UHTEPNPETUPOBATL MHAOPMaLMIO Pa3NNYHBLIX BUAOB U
dopM NPELCTaBIEHNS;

e  BblOMpaTb dopMy NpPeacTaBreHns MHGoPMaLMM N UITIHOCTPUPOBATL PELLIZEMbIE 3g0a4M CXEMaMK,
anar paMmMamm, MHOM rpadmKom N X KOMOMHaUMSMU;

e  OLEeHMBaTb HAOEKHOCTb MHAPMaLMK MO KPUTEPUAM, NPEASIOKEHHBIM YYMUTENEM UM copMyIMPOBaHHbLIM
CaMOCTOSTENBHO.

2) YHusgpcarkHble KOMMYyHUKamueHbke Oelicmeusi - obecriedusarom  cohopMUPOBaHHOCT  COUUabHBIX
HaebIK08 0ByHaroUUXCH.
O6ueHune:

e BOCMPUHUMATb 1 IOPMYIIMPOBATH CY>KAEHWS B COOTBETCTBUM C YCIOBUSIMM U LIENSMU OBLLIEHNST; SICHO,
TOYHO, FPaMOTHO BbIPaXKaTb CBOO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHbBIX TEKCTax, JaBaTb MOSICHEHWS MO
X0gy peLLeHns 3gaa41, KOMMEHTUPOBATL NOMyYEHHbIN PE3YbTaT;

e B Xode 06Cy>KaeHWS 3g0aBaThb BONPOCHI MO CyLLECTBY 06CyKO2eMON TeMbI, NpobrieMbl, peLLiaeMoi 3a0a4u,
BbICKa3bIBaTb WAEV, HALENEHHbIE Ha MOMCK PELLIEHIST; COMOCTaBMATL CBOM CY>KAEHUS C CY>KASHUSMA APYT X
YYaCTHVKOB auariora, 06Hapy»X1BaTh pasrnnyme U CXOACTBO NO3MLMIA; B KOPPEKTHOM dopme
dropMyMpoBaThb PasHOT acust, CBOW BO3PDKEHNS,

e MPEOCTaBNATb PesyrbTarbl PELLIEHUST 3aa4M, SKCTIEPUMEHTA, NCCIEN0BaHMS, MPOEKTa; CAaMOCTOSTENBHO
BbIOMPaTL dopMaT BbICTYMNIIEHMS C YHYETOM 33024 NPEe3eHTaUMmM 1 0COBEHHOCTEN ayauTopun.

CorpyaHuyecTBO:

e MOHMMATb M UCNOIL30BATH NPEVMYLLIECTBA KOMaHOHON 1 MHOVBUAYaNEHOM PadoThl MPU peLleHnn y4eOHbIX
MaremarnyecKnx 3gaed;

e  MPVHMMATb LiENb COBMECTHOW AESATENBHOCTU, MTaHMPOBaTb OPraHU3aLmio COBMECTHOM paboThl,
pacnpenensits Buabl paboT, 4Or0BapMBATLCS, 0OCYKAaTh NPOLIECC U pesyrnbTar paboTbl; 0600LLarbL MHEHUS
HECKOmMbKUX JOOeN;

e  YYacTBOBATb B rpynnoBbIX dopmax paboTbl (06Cy>kaeHMs, 0BMEH MHEHMSIMI, MO3rOBbIE LLITYPMbI U Ap.);

e BbIMOMHSATb CBOK YaCTb PaboThl M KOOPAMHUPOBATL CBOW ASACTBUS C APYT MMM YrieHamy KOMaHab!;

e  OLEeHMBaTb Ka4€CTBO CBOEr0 BKIgaa B OOLLMI NPOAYKT MO KPUTEPUSIM, CAOPMYIIMPOBaHHBLIM Y4aCTHUKaMM
B3aMMOOENCTBUS.



3) YHuegpcarbHbie pegyrsimueHbe Oelicmausi obecriedusarom hopMuposaHUe CMbIC/IO8bIX YCIMaHOBOK U
XK U3HEHHBIX HaBbIKO8 SLIHHOCITIUI.

CamoopraHuzaums:

CaVIOCTOSITENbHO COCTaBMATb MIlaH, alrropuUTM pelleHns 3g0advM (MM ero 4Yactb), BblOMparb cnocob
pelleHMsT C YYETOM WMEOLUMXCH PECYPCOB M COOCTBEHHbIX BO3MOXHOCTEW, 8prymMeHTMpOBaTb U
KOPPEKTMPOBATL BapUaHTbI PELLIEHNIA C Y4ETOM HOBOWM MHAIOPMALINN.

CaMOKOHTpOrIb:

BrafeTb Crnocobamm CamonpoBEPKI, CAMOKOHTPONS NMPOLIECCA U pesyrbTara pellieHns MareMaruyeckomn
3a0a4u;

NpenBUAETb TPYAHOCTU, KOTOPbIE MOMYT BO3HUKHYTb NMPY PELLIEHNMN 330a4M1, BHOCUTb KOPPEKTUBLI B
[EATENBHOCTb Ha OCHOBE HOBLIX OBCTOSATENLCTB, HalAAEHHbIX OLLMOOK, BbISBIEHHbIX TPYOHOCTEN;
OLIEHMBATb COOTBETCTBUE PesyrbTara AEATeNbHOCTU NOCTaBNEHHOW LIEMA U YCIIOBUAM, OGBSCHSATL MPUYMHBI
JAOCTVDKEHUS UM HEOOCTYXKEHUS] LIENN, HaxoamTb OLIMOKY, [aBaThb OLEHKY NPUOBPETEHHOMY OMbITY.

NMPEOMETHbBIE PE3YJIbTATbI

OcBoeHne yyebHoro kypca «eoMeTpusi» Ha YpPOBHE OCHOBHOrO oOLLIEro 0bpasoBaHWUS AOITKHO
0becne4mnBaTh JOCTWKEHUE CrieayHOLLMX NPEaMETHBIX 00pasoBaTeNbHbLIX PE3YIbTATOB:

7KINACC

PacnosHaBarb M3yyeHHble reoMeTpudeckne qurypbl, OnpeaernsTe X B3aUMHOE PacrioroXeHne,
N300paKarb reoMeTpuyeckne qurypbl; BeIMOMHSATL YEPTEXM MO YCIOBUIO 330a4u. V13mMepsiTb NIMHENHLIE 1
YrIioBble BEMMYMHBI. Pelliars 3g0aqm Ha BblMUCTIEHNE ANMH OTPE3KOB U BENMUYUNH YT TIOB.

Jenarb rpyOyto OLEHKY MMHEAHBIX 1 YT IIOBbIX BEMMHUH NPEOMETOB B pearibHOM XXN3HU, Pa3MeEPOB
NPUPOOHBIX 0OLEKTOB. Pagnnyarb pasMepbl 3TUX OOLEKTOB MO NOPSIOKY BENMYMHDI.

CTponTb YEPTEKM K FEOMETPUHECKMM 330a4aM.

[Mornb3oBaTbCA NPU3HaKaMM paBeHCTBa TPEYr ONbHMKOB, MCMOSB30BaThL MPU3HaKM 1 CBOMCTBA
paBHOBEOPEHHbIX TPEYr ONbHUKOB MPY PELLIEHNI 33024.

MpoBOAWTE JIOrNYECKNE PacCyXAEHWS C UCTIONBE30BaHNEM MEOMETPUYECKNX TEOPEM.

[Mornb3oBaTbCA NPU3HaKaMM paBeHCTBa NPSMOYTOfbHBIX TPEYrOfbHWUKOB, CBOMCTBOM MEeAVaHbI,
NPOBEOEHHOM K FMMOTEHY3€e NPSIMOYT OfbHOMO TPEYrOfbHNKE, B PELLIEHNN FEOMETPUYECKUX 3g0aM.
Onpenensitb NapanienbHOCTb NPSIMbIX C MOMOLLIBIO YT TI0B, KOTOPble 00pasyeT C HUMM CeKyLLIas.
Onpenensitb NapannenbHOCTL NPSIMbIX C MOMOLLILIO PaBEHCTBA PACCTOAHMIA OT TOHYEK OOHOM NPSAMON A0
TOYEK [IPYromn Npsivon.

Pewarb 3g0aqm Ha kretyaron 6ymare.

MpoBOAWTE BLIMMCTIEHNSA N HAXOONTB YNCTIOBBIE Y BYKBEHHbIE 3HAHEHWS YT IIOB B FEOMETPUYECKMX 3g0a4aX
C VCTOSb30BaHMEM CyMMbI YT 0B TPEYrONbHUKOB U MHOT OYT OITbHNKOB, CBOVCTB YT JI0B, 06pasoBaHHLIX Npu
nepeceeHn AByX NaparnrenbHbIX NPsSMbIX CeKyLLen. Pelarb Npak TMyYeck e 3gaaqmn Ha HaxoxaeHme
YrIIoB.

Brigoetb NOHSITMEM reOMETPUYECKOr0 MECTa TOHEK. Y METb ONpenenisTe GUCCEKTPUCY Yrila v CEPEONHHBIN
NePNeHaMKYISP K OTPE3KY Kak reOMETPUYECKME MECTa TOYEX.

®dopmynmpoBaTb ONpenerieHnst OKPY>KHOCTU 1 Kpyra, Xopdbl U AnaMeTpa OKPY>KHOCTU, NOSb30BaTLCH X
CBOWCTBaMM. Y METb MPUMEHSTTb 9TW CBOMCTBA NP PELLIEHUI 33024,

Brigoetb MOHATMEM OMMCaHHOM OKOSIO TPEYrOflbHUKA OKPY>KHOCTM, YMETb HaX0aWTb €€ LIEHTP.
Monb3oBarbca dakTamm O TOM, YTO BUCCEKTPUCHI YT TIOB TPEYTOrbHMKa NEPECEKAOTCSH B OOHOM TOYKE, 1 O
TOM, YTO CEPEAVHHBIE NEPNEHAMKYSPLI K CTOPOHAM TPEYT OfbHMKa NEPECEKATCS B OOHOM TOYKE.
Brigoetb NOHSTUEM KacarerbHOM K OKPY>KHOCT, MOb30BATLCS TEOPEMOM O NEPTNEHANKYIIIPHOCTM
KacarernsbHom 1 pganyca, Npo BEOEHHOMO K TOYKE KacaHusl.

Monb30oBarLCA MPOCTENLLMMM FEOMETPUYECKUMM HEPABEHCTBA MW, MOHUMETL MX NMPaK TUMECKUIA CMbICH.
MpoBOAWTE OCHOBHLIE FEOMETPUYECKIME MNOCTPOEHMS C MOMOLLIBHO LIMPKYIA U FIMHEAKW.

8KJIACC

PacrosHaBaTb OCHOBHbIE BUbl YETLIPEXYTONbHUKOB, UX AreMeHTbI, NOJb30BaTbCsl X CBOVICTBaMM MpU
PELLIEHNM FEOMETPUYECKUNX 3308,
MpyMeHsTTb CBOCTBA TOYKM NEPEcEeHs MeayaH TpeyrorbHMKa (LieHTpa Macc) B peLLieHn 3aaq.



Brigoetb NOHATMEM CpeaHeN NIMHUM TpeyrorbHMKa U TpaneLmm, MPUMEHSTb MX CBOMCTBA NPU peLLeHnA
reOMETPUYECKUNX 33084

Monb3oBarkcs Teopemon Pareca n TeEoPeMOoin O MPONOPLNOHANBHBLIX OTPE3KaX, MPUMEHATL MX AN
PELLIEHNS NPaK TUHECKUX 3302,

MprMeHsTTE NpU3HaKU NoAoBUS TpeyrorbHUKOB B PELLIEHN FeOMETPUYECKUX 3g0aM.

Mornb3oBarkcs Teopemoit [Nudaropa ans peLleHnst FeOMETPUHECKUX U MPaKTUYECKMX 3a0a4.

CTpovTb Maremarnyeckyto Moaerb B MPak TUHMECKMX 3adaqHax, CaMOCTOATENBHO Aenarb YepTEX U Ha XOaUTb
COOTBETCTBYOLLUME ATMHbI.

BriaoeTb NOHSTUSIMM CUHYCa, KOCUHYCA M TaHreHca OCTPOr o Yriia NpsIMOYT OfbHOr O TPEYT OfbHMKA.
[Morb30BaTLCA STUMM MOHATUS MU OIS PELLEHNS NPaKTUMECKMNX 3302,

Bbumcrarb (pasnmuHbIMm crocobamm) noLaab TPEYronbHMKA U MIioLLaamM MHOMOYTonbHbIX duryp
(nomb3ysich, rae HeobxoaMMO, KarbKyITOPOM).

MpUMEHSTE NOSTyYEeHHbIE YMEHUS B MPaKTUHECKMX 3adaqax.

Brigoetb NOHSATUSIMU BNIMCAHHOI O U LIGHTPaNbHOMO Yriia, MCNomnb30BaTh TEOPEMbI O BIIMCAHHbIX YriaX,
yrnax Mexay Xxopaamu (CeKyLLMMN) U yrie MexXay KacarersHOM U XOpao Npu peLLIeHN eOMETPUYECKNX
3g0eM.

Brignetb NOHSTMEM OMMCaHHO O YETLIPEXYT ONMbHUK, MPUMEHSTL CBOMCTBA ONMCaHHOMO YEThIPEXYT ONbHMKA
Npy peLLIeHN 3gaau.

IMpYMEHSTT NOSTyYEHHbIE 3HAaHWUST HA NMPaKTUKE — CTPOUTb MaTeMarnyeckme MoAENM Orisl 3a0aq PearbHON
YKW3HM N NPOBOAUTL COOTBETCTBYHOLLME BLIMUCIIEHWS C MPUMEHEHEM NOoaodust U TPUrOHOMETPUN
(nomb3ysich, rae HeOBXOONMO, KareKyIATOPOM).

9KJIACC

3Harb TpUroHoMeTpryeckne dyHKLMM OCTPbIX YTioB, HAXOAUTb C UX MOMOLLLIO PaanMyHbIE ArieMeHThI
NPSIMOYTOMEHOMO TPEYrONbHUKA ( «PELLIEHNE MPSAMOYTONbHBLIX TPEYT ONbHUKOBY). HaxoauTb (C MOMOLLIbo
KarbKynsropa) ArmMHbI U YT Ibl O5iS HETAONMYHbBIX 3HaHEHWIA.

Monb30BaTbCs opMynamMm MPUBEAEHNS 1 OCHOBHBLIM TPUFOHOMETPUYECK MM TOXAECTBOM ArA HAXOXAEHUS
COOTHOLLEHWI MeKay TPUrOHOMETPUYECKUMI BENMYUHAMM.

cnonb3oBaTh TEOPEMbI CUHYCOB M KOCUHYCOB 15 HAXOXAEHUS PasiNYHbIX 3rEMEHTOB TPeyrornbHMKa
(«peLLeHne TpeyroneHUKOBY), MPUMEHSTb MX MPW PELLIEHUN FTEOMETPUYECK X 33084.

Brigoetb NOHSTUSIMM NpeobpasoBaHnst Nogo0usi, COOTBETCTBEHHBIX AreMEHTOB NOAOBHLIX duryp.
Monb30BaTLCs CBOMCTBAMU NOA0OMS MPOU3BOSBHBIX GUrYp, YMETb BbIMMCTISTTE OMMHBLI U HAXOAUTL YT bl Y
NogoOHLIX dquryp. MpUMeHSTL CBOMCTBA NOA00MS B NPaKTUYECKUX 3g0aqaX.

Y MeTb MPMBOAUTL NPUMEPBI NOAOGHBIX GUIYP B OKPYXKatoLLEM MUPE.

Monb30BaTLCs TEOPEMammM O NMPOU3BEOEHNN OTPE3KOB XOPA, O NPON3BEAEHNN OTPE3KOB CEKYLLMX, O
KBaOpare KacaresibHOMN.

lMonb30oBarbcsa BEKTOpaMM, MOHUMATh UX FTEOMETPUYECKUIA N GM3NYECKUIA CMbICT], MPUMEHSTTb NX B
PELLEHNIN TEOMETPUYECKNX U GM3NYECKMX 3802,

MpUMEHSTTb CKanspHOE NPOV3BEAEHNE BEKTOPOB A1 HAXOXAEHUS ONMH U YT TIOB.

Monb30BaTLCS METOAOM KOOPAMHAT Ha NIIOCKOCTU, MPUMEHSTTb €0 B PELLIEHUN FTEOMETPUYECKUX U
NPaKkTUYECKMX 3aaM.

Brianetb NOHATUSMM NPaBUIbHOMO MHOMOYTONBHIKA, ANMHBLI OKPYXXHOCTM, OrMHBI YT OKPY>KHOCTU U
paoyiaHHON Mephbl YTia, YMETb BbIMUCIIATE NMOLLGAb Kpyra U ero YacTei.

MpUMEHSTTE NOMyYeHHbIE YMEHWS B MPaKTUYECK X 3g0aqax.

HaxoouTb ocn (Mnn LeHTpbl) CUMMETPUM dUryp, NPUMEHSTTL ABVPKEHWS NIIOCKOCTY B NMPOCTEALLIMX
CIy4asix.

MpUMEHSTTE NOMyYeHHbIE 3HaHWS Ha MPaKTUKE — CTPOUTb Maremarnyeckue Moaenv Ang 3a0aq pearbHon
YKMU3HW 1 MPOBOOUTL COOTBETCTBYHOLLIME BbIMUCTIEHUS C MPUMEHEHNEM NOAOGKS M TPUF OHOMETPUYECKUX
GoyHK LM (NOnb3y$ch, IAe HEOBXOAMMO, KarbKyrsaTopoMm).



OBLUAA XAPAKTEPUCTUKA YHEBHOIO KYPCA "MATEMATUKA"

Mpeomet "BeposTHOCTb 1 cTatucTuka" SBMSETCS pasaernioM Kypca "Maremaruka'. Pabodast mporpamma no
npeomety "BepositTHOCTb M cratucTvka' gna obyyawowmxcst 7-9 KrnaccoB paspaboTaHa Ha OCHOBE
deneparnsHOro rocyaapCTBEHHOr0 00pasoBaTENbHOrO CTaHAapTa OCHOBHOMO 0BLLEro 0BpasoBaHUA C YYETOM U
COBPEMEHHBIX MMPOBbIX TPEBOBaHWN, NPEOLSBISEMbIX K MareMarnyeckomy o0pasoBaHWIio, M Tpaguumn
POCCUMCKOro  0Opas3oBaHMSsl, KOTOpble  ODECNEYMBAOT  OBMaAEHWE  KITHOYEBLIMM  KOMMETEHLMSIMM,
COCTaBMSIOLLIMMMA  OCHOBY [Arisl  HEMPEPbLIBHOrO 00pasoBaHWMA U CaMopasBUTUS, a TakXKe LENoCTHOCTb
OBLLEKYNBTYPHOr O, FIMYHOCTHOrO 1 NO3HAaBATENBHOrO PasBUTMA 0ByyatoLLMXCH. B nporpavme yuTeHbl naey u
noroxeHnss KoHuenumm paseutus MareMarnyeckoro obpasoBaHus B Poccuiickon denegpaumn. B anoxy
undpoBo TpaHcdopMaLmn Beex cdep YENOBEYECKON OESTENbHOCTM HEBO3MOXHO CTarb OOpasoBaHHbLIM
COBpeMeHHbIM YerioBekoMm 6e3 6azoBOM MareMarnyeckor NOoAroTOBKW. YXKe B LUKOMe Maremarvka CryXuT
OMOPHbIM NPEOMETOM AN U3YYEHUA CMEKHbBIX OUCUMMIMH, @ NOCME LUKOMbl pearibHOM HEoBXOaMMOCTHIO
CTaHOBMTCS1 HEMPEPLIBHOE 00pasoBaHME, YTO TPeDyeT MOSNHOUEHHON 6a3oBoi  0bLLeobpasoBarernibHOM
noaroToBKM, B TOM YWUCIE M MareMarmyeckon. JTO OOYCrOBIEHO TEM, YTO B HalM OHW PacTeT 4nCro
NPOGECCU, CBSI3aHHBLIX C HEMOCPEACTBEHHBIM NPUMEHEHUEM Maremaruku: U B cdepe SKOHOMUKMK, U B
OnsHece, 1 B TEXHOMOrMYECKUX OONaCTsIX, M Oa@Ke B ryMaHWUTapHbIX cdepax. TakuMm o0pasoM, Kpyr
LLKOMBbHUKOB, [y11 KOTOPbIX MareMarnka MOXKET CTaTb 3Ha4MMbIM NPEOMETOM, PaCLLMPSIETCS.

MpaKkTuyeckas MOMe3HOCTb Maremarnku  oDycrioBrieHa Tem, YTO €€ MpeaMeToM  SIBstoTCs
dyHOaMEHTarnbHbIE CTPYKTYpPbI Hallero Mmpa: MPOCTPaHCTBEHHbIE hOpMbl U KOMMYECTBEHHbIE OTHOLLIEHWS OT
NPOCTEMLLNX, YCBaMBaEMbIX B HEMOCPEACTBEHHOM OfbITe, A0 [OCTarO4YHO CIIOXKHbIX, HEOOXOOUMbIX Arid
PasBUTMSI HAYYHBIX W NPUKIaOHbIX MOeA. Bes KOHKPETHLIX MaremMarnyeckux 3HaHUM 3arpyaHeHO MOHUMaHWe
MPUHLMMOB YCTPOMCTBA W  UCMOMBb30BaHUS COBPEMEHHOW TEXHUKW, BOCMPUSTME W MHTEpnpeTaums
pPasHO00pasHOW CoLMarbHON, SKOHOMMYECKON, NONMMTUYECKON MHAopMaLImm, Manoadhek TMBHa NOBCEAHEBHaA
NpakTU4eckasi OesTerbHOCTb. KakaoMy 4eroBeky B CBOEM XKM3HU MPUXOOMTCS BbIMOMHSATL PacyéTbl U
COCTaBIMsITb  aTOPUTMbI, HaxOmUTb W  MNPUMEHSTTb  opMyIbl, BraaeTb  MPaKTUYMECKUMM  NpUéVIaMm
rEeOMETPUYECKMX M3MEPEHNIA M MOCTPOEHUN, YUTaTb WMHGOPMAaLMIO, MPEOCTaBMeHHYO B Buae Tabrmu,
avarpaMmM U rpadumkoB, XUTb B YCMOBMSIX HEOMPEOENEHHOCTM U MOHUMAETh BEPOSTHOCTHLIA XapaKTep
CIyYalHbIX COObITUMN.

OpHOBPEMEHHO C paclumpeHmem cdep NMpUMEHEHNST MaTeMarku B COBPEMEHHOM obLLecTBe BCE Ooree
B2KHbIM CTaHOBWUTCSI MareMaruyeckuMin CTUSb MbILLTIEHNS], NMPOSIBISOLLMIACA B ONPEOENEHHBIX YMCTBEHHbIX
HaBblkax. B npouecce u3yyeHUs Maremarrku B apceHar MpUMEMOB M METOOOB MbILLUMEHNS 4YenoBeka
€CTECTBEHHbIM 00Pa30M BKITHOYA0TCA MHAYKUMA U OeOyKLUMs, 000BLLEHNE N KOHKPETU3aUWS, aHaM3 U CUHTES,
Knaccudmkaumsi M cucteMarmsaumsi, aocTparmpoBaHve W aHarorusl.  OObekTbl  Maremarmyeckux
YMO3aKIOYEHUA, MpaBUia WX KOHCTPYUPOBaHUSI pPackpbiBaOT MEXaHU3M  JIOrMYECKUX  MOCTPOEHWN,
CMNoCcOOCTBYHOT BbIpabOTKE YMEHMST hopMyIiMpoBaTb, 0OOOCHOBLIBATL M [0Ka3bIBaTb CY>KAEHWUS], TeM CambiM
pPasBMBAOT JIOrMYecKoe MbllreHne. Beoyllaa porb NpUHAQIEKUT MareMarvke M B diopMUPOBaHWM
arr OPUTMUYECKOM KOMMOHEHTbBI MbILLIEHUST 1 BOCTIMTaHNW YMEHWIN ASACTBOBATL MO 3g0aHHbIM anropuTMa,
COBEPLLEHCTBOBATb M3BECTHBIE U KOHCTPYMPOBaTL HOBbIE. B npoLiecce pelueHns 3gaa4 — OCHOBOW y4YEOHOM
JESTENbHOCTM Ha ypoKax MareMartukym — pasBMBAOTCSl TakKe TBOPYECKask M MPUKIaOHas CTOPOHbI
MbILLITIEHMSI.

OByyeHne maremarnke O2ET BO3MOXHOCTb pPasBMBaTb Yy ODOYYalOLLUMXCA TOYHYH, pPalUOHAMBbHY0 W
WHJOPMETVBHYIO Pedb, YMEHUE oToMparb Hamboree noaxoasaume sS3blKoBble, CUMBOIMYECKME, Tpaduyeckme
CpencTBa Orist BbIP@KEHWS CY>KOEHWIA U Har NiAHOr O MX NPEACTaBIeHSI.

HeobxoaMMbiM KOMMOHEHTOM OBLLEN KYNbTYpbl B COBPEMEHHOM TOSNKOBaHWM SIBINSIETCS 00LLIEE 3HAKOMCTBO
C METOJaMM NO3HaHWSA OENCTBUTENBHOCTU, NPEACTaBMNEHNE O NpeaMETe U METOAAX MareMaruku, X OTiMYui
OT METOAOB APYrMX €CTECTBEHHbIX M FYMaHUT3PHbIX HayK, 06 0COOEHHOCTSX MPUMEHEHWNST Maremarvkin ans
PELLEHMS HayYHbIX M NPUKIIaaHbIX 3gda4. Takum obpasoM, MareMarnmyeckoe 0bpazoBaHe BHOCUT CBOW BKIad
B chopmMmpoBaHne 00LLEN KyNbTYpbl HeroBeka.

N3yuyeHne maremarukm Takxke CnocobCTBYET SCTETUHECKOMY BOCMUTAHMIO YENOBEKa, MOHNMaHMWIO KpacoTbl
N U3ALWECTBA MareMaTVyYecKMX pacCy»KOeHWN, BOCTIPUSITUIO TeOMETPUYECKMX opM, YCBOEHMIO UMOeM
CUMMETPUM.

LENN NIYYEHUA YHEBHOIO KYPCA

B coBpemeHHOM LUmMdpoBOM MMPE BEPOSTHOCTb U CTaTUCTUKA Mpu 0DpeTaloT BCE GOSbLUY 3HAaHUMOCTD,
KaK C TOYKM 3PEHUS MPaKTUHECKMX MPUIOXKEHUNA, TaK U UX PO B 0DOpasoBaHMK, HEOOXOOMMOM KaKOOMY
yenoBexy. Bospactaer umcrno npoceccun, nNpyM  OBMaOeHUM KOTOpbIMM  TpebyeTca xopolas Gasosas
noaroToBKa B 06MacTu BEPOSTHOCTU M CTAaTUCTMKU, Takasi Noar oToBKa BaHa A MPOAOIPKEH NS 00pasoBaHus
1 Ons ycrewHon npodeccroHansHom kKapbepbl. Kaxkabii YenoBek NOCTOSHHO MPUHUMAET PeLLIEHNSI HAa OCHOBE
VNMEIOLLIMXCS Y HEro AaHHbIX. A ans 060CHOBaHHOIO NMPUHSTUSA PELLEHNS B YCINOBMSX HEOOCTATKA U n30bITKa



MHJGOPMaLmMM HEOOXOAMMO B TOM YMCIE XOPOLLO CHIOPMMPOBAHHOE BEPOSITHOCTHOE WM CTaTUCTMYECKOE
MbILLITIEHME.

MMeHHO MO3TOMy OCTPO BCTarla HeobXxoaoMMOCTb cdopMMpoBaTb Yy OOyYaOLLMXCA CyHKLMOHAMBHYHO
rPaMOTHOCTb, BKITHOYAOLLYIO B CE0S1 B K@4ECTBE HEOTHEMIIEMON COCTaBMAOLLEN YMEHNE BOCTIPUHUMATL U
KPUTUYECKN  aHarmavpoBaTb  MHGOPMaUMio, MPEOCTaBMeHHY0 B pasiMyHbIX — diopMax, MOHMMAaThb
BEPOSITHOCTHBIA  XapaKTeEP MHOIMX peanbHbIX MPOLIECCOB U 38BUCUMOCTEN, MPOM3BOAUTL MNpOCTenLIne
BEPOSITHOCTHbIE PacHEThI. 3HaKOMCTBO C OCHOBHBLIMM MpUHLUMNaMn cbopa, aHarmaa 1 NpeacTaBneHnst AaHHbIX
M3 pagiMyHbIX Cdhep KM3HM OOLLEeCTBa M rocyaapcTBa MpuoOLLIGET ODyqaroMXCA K OOLLECTBEHHbIM
UHTEpecam. 3yyeHne ocHOB KOMBMHATOPMKW pasBMBaET HaBbIKW OpraHM3aLmun nepedopa 1 noacyéra ymicna
BapUaHTOB, B TOM 4uCrie, B MPUKNaOHbIX 3gaadax. 3HaKOMCTBO C OCHOBaMU TeopuW rpadoB CO302€T
maremarmdeckmii dyHgameHT anst opMUPOBaHMS KOMMETEHUM B 0Bract MHAOPMaruku 1 umdipoBbIX
TeXHororun. MNMomMmMMo 3TOro, MpM MU3YyYeHUM CTaTUCTUKU U BEPOSITHOCTU OOOralliatoTCsl NpeacTaBneHns
yyallmxcsl O COBPEMEHHOW KapTWHe Mupa U METoAax €ro MUCCrenoBaHust, qopMUPYETCS MOHUMaHWEe porv
CTarUCTUKN KaK UCTOYHMKA COLMarisHO 3Ha4MMOM MHA0PMaLIMN U 3aKNaabIBOTCH OCHOBbI BEPOSITHOCTHOMO
MbILLIEHUS.

B cooTBeTCTBMM C [JdaHHbIMM LESMM B CTPYKType nporpaMmbl y4ebHOro kypca «BepostHocTe 1
CTarncTuKa» OCHOBHOW LLKOFbI BblaereHbl crienytome cofeparerbHOo-MeToanyeckne
mHuK: «lpeactaeneHe  OaHHbIX W onucareNibHast  CTartucTukaw;  «BeposiTHOCTbY;  «OremMeHTbl
KOMOMHaToprKy; «BBeaeHne B TEOPMIO rpadioBy.

CopepxaHme mmHun «lpencTaBneHne OaHHbIX UM ONUCaTEnbHasi CTaTUCTUKa» CIY>KUT OCHOBOW Ans
GOPMMPOBaHNS  HaBblKOB  paboTbl C  WMHAOPMaUMEA: OT UTEHUS U MHTEPMNpETaUMU  MHJopMaLmu,
NPEeOCcTaBIeHHON B Tabrmuax, Ha anarpaMmax u rpadumkax go cbopa, NpeacTaBieHns N aHarmsa OaHHbIX C
MCMOMb30BaHMEM  CTAaTUCTUYECKMX XaPaKTEPUCTUK CPEOHUX W pacceviBaHus. Pabotas ¢ daHHbIMM,
oby4aloLLMecs yyarca CUMTbIBaTb W UHTEPNPETUPOBATb [aHHblE, BbIOBUraTb, apryMEHTMpOBaTb U
KPUTUKOBATb MPOCTEALLME TUMOTESbl, PadMbILLMSATL H3O (PBKTOpaMM, Bbi3bIBAOLLMMM U3MEHUMBOCTb, U
OLIEeHUBATb NX BINSHWE Ha paccMar pyuBaeMble BEMHMHBI U MPOLECCHI.

NHTYUTBHOE NpeacTasrieHne o Ciy4ainHOM M3MEHYMBOCTU, UCCIEO0BaHNE 3aKOHOMEPHOCTEN N TEHAEHLINIA
CTaHOBMTCSA MOTMBUPYHOLLIEM OCHOBOW Arisl M3y4eHMs TEOpUM BEPOSTHOCTEN. Bornbluoe 3Ha4HeHme 30eck UMeroT
NPak TUYECKME 330aHNS, B YACTHOCTM OMbITbI C KIACCUYECKUMM BEPOSTTHOCTHLIMM MOAEMSMM.

[MoHsTNE BEPOSITHOCTN BBOOMTCS KaK Mepa MpaBoonoaobus CriydanHoro codbitus. Mpy M3ydeHnn Kypca
00y4aIoLLIMECH 3HAKOMSTCA C  MPOCTEALLMMM  METOOAMU  BbIMUCIIEHUS BEPOSTHOCTEN B CIyYaliHbIX
9KCMEPUMEHTaX C  PaBHOBO3MOXHBLIMW  ArEMEHTapPHLIMU ~ MCXOdaMK,  BEPOATHOCTHBIMWA  3aKOHaMM
NO3BOSIOLLMMA CTaBUTL U pellarb boree criokHble 3gaaqn. B Kypc BXOOST HadarbHble NpeacTaBrieHnst o
CIyYaHbIX BEFIMYMHAX N NX YNCIIOBbIX XapakTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCyLLECTBIIFETCH 3HaKOMCTBO ODYyYatOLLIMXCA C MHOXECTBaMU U OCHOBHbLIMU
onepaumsMM Haa MHOXECTBaMU, PacCMarpyBaOTCS NMPUMEPHI NPUMEHEHUST ONA pelleHns 33aad, a Takke
MCromnb30BaHUS B APYrMX Maremarnyecknx Kypcax n y4ebHbIX NpeameTax.

MECTO YYEBHOIO KYPCA B YYEBHOM TMJIAHE

B 7—9 knaccax usy4vaerca Kypc «BeposiTHOCTb WM CTarucTMKa», B KOTOPbIA BXOOAT pasnenbl:
«MpeacraeneHre OaHHbIX U ONUCATENbHast CTaTUCTMKay; «BeposTHOCTLY; «OneMeHTbl KOMOUHETOPUKNY;
«BeeneHvie B Teoputo rpadosy.

Ha nayyeHune aaHHoro kypca otBoauT 1 y4eOHBI Yac B HEOEMIO B TEHEHME KKA0ro roga obyyeHuss, Bcero
102 y4ebHbIX Yaca.




COOEPXAHUE YYEBHOIO KYPCA "BEPOATHOCTb U CTATUCTUKA"

7TKJIACC

MpeacraeneHne gaHHbIX B BUAE Tabnu, auarpamm, rpadmkos. 3anonHeHue Tabnuu, YTeHue 1 NocTpoeHne
Anarpavm (CTonbrkoBbIX (CTONBYaTbIX) U KPYroBbiX). HYTeHne rpadmkoB pearbHbIX NpoLeccos. 3enedeHne
UHAOPMAaLWMK M3 anar pamMm 1 TabrnnLl, UCTNONb30BaHNE U MHTEPMPETaUMs OaHHbIX.

OnucarenbHad crtatucTvka: cpegHee apudMETUYECKoe, MemvaHa, pasviax, Hanborbluee U HauMeHbllee
3HaueHus Habopa YMCOBbIX AaHHbIX. [1prMMepb! CIlyYanHON 3MEHYNBOCTH.

CryyanHbIin 3KCNEPUMEHT (ONbIT) K CryvainHoe cobbiThe. BeposTHOCTb 1 YacToTa. Pornb ManoBepOsTHBIX U
MpaKkTU4YeCKN OOCTOBEPHbIX COBbITMIA B npupode u B obuiectBe. MoHeTa u urparbHasi KOCTb B TEOpUM
BEPOSITHOCTEN.

I"pah, BepLuMHa, pebpo. CTeneHb BepLUMHbI. Yncrno pébep 1 cyMmmapHas cTeneHb BeplunH. [NpeacraeneHne
0 cBsHocTM rpace. Lenu n uuknel. Nyt B rpadex. O6xon rpada (ainepos nyTb). [NpeacrasneHne ob
OpVEHTUpoBaHHOM rpade. PelueHne 3gaa4 ¢ MOMOLLLIO FpadoB.

8KJIACC

MpeactaeneHne daHHbIX B Buae Tadmmu, OuarpavM, rpadmkoB. MHOXECTBO, SMEMEHT MHOXECTB],
noaMHoXecTeo. Onepaunm Han MHOXKECTBaMU: OObEOMHEHWME, NepecedeHne, nonorHeHne. CeolicTea
onepauMn  Hao MHOXECTBaMU: NEPEMECTUTENBHOE, COYETATENLHOE,  PacnpenermTeNbHOE,  BKIKOUYEHUS.
Mcnonb3oBaHme rpadmyeckoro NpeacTaBrieHs MHOXECTB AN ONUCaHNS pearnbHbIX MPOLECCOB U SBMEHNNA,
Npy peLLieHnm 3g0ad.

3vepeHne paccemBaHust AaHHbIX. [ucnepcys n CTaHaapTHOE OTKMOHEHE YMCroBbIX HabopoB. dvarpamma
paccenBaHus.

OrnemMeHTapHble CcobbITUS CryYaiHoro onbita. CriyyaliHble cobbiTns. BeposiTHocTn cobbitui. OnbIThl C
PaBHOBO3MOXXHBIMW  ArIEMEHTaPHBbIMMN  COObITMSIMA. CriyyaliHbii Beloop. CBsidb Mexdy MaroBePOSTTHBIMU U
NPaKkTUYECKN JOCTOBEPHBIMU CODLITUAMM B NpUpoae, OBLLIECTBE U HayKe.

Oepeso. CBolCTBa AEPEBLER: EANHCTBEHHOCTb NYTW, CYLLECTBOBaHME BUCSHEN BEPLUMHDLI, CBS3b MEKIY
YMCIIOM BEPLLIMH 1 YnCriom pedep. MNpaBurio yMHOXXeHUs. PellieHne 3g0aq ¢ MOMOLLLIO padhoB.

[MpoTvBONONOXHbIE coObITusA.  duarpamma Oinepa. OObeOMHEHVWE W NEPecedeHne  CoObITUM.
HecoBmecTHbIe cobbITus. PopMyra CrioKeHWs BEPOSITHOCTEN. Y CrOBHasi BEPOSITHOCTb. [1paBUIiio YMHOXEHUS.
Hesasucmble cobbitus. NpeacraBneHne aKCnepuMeHTa B Buae Aepesa. PelleHune 3g0ad Ha HaxoxaeHue
BEPOSATHOCTEN C MO MOLLbHO Aepesa CIlyYanHOr 0 3KCePMMEHTa, Amar pamm dnrepa.

9KJIACC

MpeacTaeneHne OaHHbIX B BuAe Tabnvu, AuarpaviM, rpaguKoB, MHTEPMNpPETaums OaHHbIX. YTeHne un
NOCTpOeHUe Tabrnmu, auar paviv, rpaduKoB No pearibHbIM aHHbIM.

MepectaHoBKM 1 drekTOpUan. CoYeTaHMsa U YnCro codeTaHniA. TpeyronbHuk MNackans. PelweHne 3goed ¢
MCMOsb30BaHMEM KOMOWHATOPUK .

I"eomeTpuyeckast BEPOATHOCTb. CriyyaliHbI BbIOOP TOYKM M3 qUrypbl Ha MIOCKOCTK, U3 OTPesKa U 13 ayru
OKPY>KHOCTW.

WcnbitaHne. Ycnex n Heygoada. Cepnst ucnbiTaHUA OO nepsoro ycnexa. Cepust ucnbitaHmin bepHym.
BeposiTHoCcTM cobbITuiA B CEpUM UCTIbITaHWI BepHym.

CrnyyanHasi BenmMuMHa W pacnpedeneHe BepoaTHOCTen. Maremarnyeckoe OXugaHue n  OMcnepcusl.
Mpumepbl  MaremMarnyeckoro  OXWOBHUST KaK  TEOPETUHECKOrO  CPEOHEr0  3HaYEHUS  BEMMYMHBL.
Maremarnyeckoe OXugsHMe N OMCNEPCUsT Cry4alHON BEMMYMHBI «HMUCIIO YCNEXOB B CEPUU UCTIbITAHWUIA
BepHyrm».

MoHsATME O 3akoHe Gorblumx umcen. VamepeHne BEPOSTHOCTENM C MOMOLLBH 4YacToT. Porb 1 3HadeHune
3aKoHa OonbLUMX YMcen B NpUpOoAE U OOLLIECTBE.

NMIAHUPY EMbIE OBPA3OBATEJNIbHbIE PE3Y JIBTATbI

OcBoeHue y4ebHoro npeamera «BeposITHOCTb M CTaTUCTUKa», KaK pagaena Kypea "Maremarmku" JorbkHO
obecneunBarb OOCTWXKEHME HA YPOBHE OCHOBHOrO 0OLLEro 00paszoBaHMSA CrieQytoLmX  JIMYHOCTHBIX,
MEeTanpeaMeTHbIX 1 NPEOMETHBLIX 0OPazoBaTeNbHLIX PE3YTbTATOB:

JTINYHOCTHbIE PE3Y JIbTATbI



JINYHOCTHbIE pesynbTarbl OCBOEHUS MporpaMMbl Y4eOHOrO npeameta «BeposiTHOCTb M CTarUCTUKay
XapaKTEPUIYIOTCST:

Marpuornyeck oe BocnuTaHue:

NPOSIBIIEHMEM MHTEPECA K MPOLLSIOMY W HaCTOSILLIEMY POCCUMICKOA Maremaruku, LIEHHOCTHLIM OTHOLLIEHWEM
K OOCTMPKEHNSM POCCUNCKUX MATeEMarmkoB M POCCUNCKON MaTeMarmyeckon LUKOSbI, K MCMOMb30BaHNIO STUX
AOCTWXKEHWI B APYrnX HayKax U NPUKIaoHbIX cdepax.

I pakgaHCK oe M JyXOBHO-HPABCT BEHHOe BOCTIUTaHUE:

FOTOBHOCTLIO K BbIMOMHEHWNIO 00SI3aHHOCTEN TpaKOaaHWHa U peani3aummn ero npae, NPeacTaBlieHneM o
MaremMarn4ecKkux OCHOBaxX CyHKLMOHMPOBaHMS PasiMYHbLIX CTPYKTYP, SIBMEHWIA, MPOLEdyp rpaXaaHCKoro
obLuecTtsa (BbIGOpkI, ONPoOChkI U Np.);

FOTOBHOCTBIO K OOCY)KOEHWUIO 3TUYECKMX MpobrieM, CBsI3aHHLIX C  MPaKTUYECKUM  MPUMEHEHWEM
OOCTWDKEHWIA HayKW, OCO3HaHWEM BEKHOCTN MOPaIbHO-3TUYECKMX MPUHLMMOB B AESTENBEHOCTU YHEHOT O.

T pyooBoe BocnutTaHue:

YCT@HOBKOW Ha aKTMBHOE y4acTve B PELIEHUM NPaKTUYECKUX 3adad MareMarnyeckon HarpaereHHOCTH,
OCO3HaHMEM B2KHOCTU Maremarnyeckoro OOpasoBaHMS Ha MPOTSPKEHWW BCEA XKU3HWM NS YCMELWHON
npodeccnoHansHOM AEATENBHOCTM U PasBUTUEM HEOOXOAMMbIX YMEHWUIA;

OCO3HaHHbIM BbIGOPOM M MOCTPOEHMEM UHANBUAYANbHON TPAEKTOPUM OBPasoBaHNS N KUSHEHHbIX MJIHOB
C YHYETOM NIMYHBIX NHTEPECOB M OBLLECTBEHHbIX NOTPEOHOCTEN.

JcreTnyeck oe BOCUTAHUE:

CMOCOBHOCTHI0 K SMOLIMOHANBEHOMY M 3CTETUYECKOMY BOCMPUSATUIO Maremarnyecknx OOBeKTOB, 3gaad,
PELLEHWI, PaCCY>KAEHUIA; YMEHNIO BUOETb MareMarn4eckme 3akOHOMEPHOCTM B UCKYCCTBE.

LleHHOCTM Hay4YHOr O NO3HAHUA:

OpUEHTaUMEN B AESTENBbHOCTU Ha COBPEMEHHYHO CUCTEMY HayuYHbIX MPEOCTaBMNEHUA 00 OCHOBHbIX
3aKOHOMEPHOCTSIX PasBUTMS YeENoBeka, NpuMpodbl U OBLLECTBa, MOHWMaHWEM MaTeMaTUYeckon HayKu Kak
cdEpbl  YENOBEYECKON OEATENBHOCTU, 3TaroB €8 pasBUTUSE U 3HaUMMOCTU ONs PasBUTUS LMBUIM3aLIMNK;
OBMadeHVEM $I3bIKOM MaremMartkv W MareMarMyeckol KynbTypod Kak CpeOCTBOM  MO3HaHUS MUPa;
OBIigaeHneM NpPoCTEALLMMUN HaBbIKaMW UCCIeOoBaTerbCKon OeATENbHOCTH.

P usnyeck oe BocnmTaHue, hopMmpoBaHme KynkTyphbl 300p0BLS U AMOLIMOHANLHOM O Griarononyyus:

FOTOBHOCTLIO MPUMEHSATb Maremarnyeckme 3HaHWs B MHTEPECaX CBOErO 300POBbSl, BEAEHWSI 300POBOrO
0bpaza Kn3HU (300pOBOE NMUTaHNE, COANaHCUPOBaHHBIN PEKNM 3aHSATUI U OTAbIXa, PerynspHas dmanyeckas
KTUBHOCTb); CChOpMMPOBAHHOCTLIO HaBblka pedanekcum, NpuaHaHMeM CBOEro Npaea Ha OLLMOKY M TaKoro e
npasa gpyroro Yenosexa.

JKonorn4eck oe BOCNUTaHUE:

OpUEHTaUMEN Ha MPUMEHEHNE MareMartuyeckux 3HaHWIA Ons pelleHust 3aded B 0DfacTh COXPaHHOCTU
OKPY>KaHOLLIEA cpeabl, NIaHUPOBaHWS MOCTYMKOB U OLIEHKM MX BO3MOXHbIX MOCNEOCTBUAN Oris OKPYXXKatoLLen
cpenbl; 0Co3HaHWEM riobarsHOro XapakTepa SKOorMYeCcK X NPoBremM 1 NyTen NX peLeHns.

JInyHoCTHLIE pesynbTaTbl, oObecrneyuBalowmMe ajanTauuMio obyYalolerocsi K M3MEHSHoLWMMCS
YCIOBUSIM coLMarbHOM M NPUPOOHON cpenpl:

FOTOBHOCTLIO K OEMCTBMSM B YCIOBUSX HEOMPEAENEHHOCTU, NOBBILLEHNIO YPOBHSI CBOEN KOMMETEHTHOCTU
yepes NPaKk TUHECKYI0 AEATENBHOCTb, B TOM YKCTIE YMEHWE YYUTBCA Y OpYTvX Nioaen, NprobpeTtars B
COBMECTHOW AEATENBLHOCTU HOBbIE 3HaHWS, HaBbIKM 1 KOMMNETEHLIMM U3 OMbITa APpYruX;

HEOBXOAMMOCTBIO B IOPMMPOBaHNM HOBBIX 3HaHWI, B TOM Yncrie hopMyIMpoBaTb MAEN, NOHATS,
rmnoTesbl 06 06bEKTax U SBMEHUSIX, B TOM YNCTIE PaHEe HE N3BECTHBIX, OCO3HaBATb AedVLMTHI
COOCTBEHHBIX 3HaHWI 1 KOMMETEHTHOCTEN, NIaHUPOBATE CBOE PasBUTHE;

CMOCOBHOCTHH0 OCO3HABATL CTPECCOBYHO CUTYaLIMIO, BOCTIPUHUMATL CTPECCOBYHO CUTYALIMIO Kak Bbl30B,
TpebyOLLMIN KOHTPMED, KOPPEKTUPOBATL MPUHUMaEMbIE PELLIEHWS U ASNCTBIS, OpMYMPOBATb U
OLIEHUBATb PUCKU U NOCNeaCcTBUst, GOPMUPOBATH OMbIT.

METANMPEOMETHBIE PE3Y JIBTATbI

MeTanpeaMeTHble pesyribTarbl OCBOEHUST NPOrpaMMbl Y4ebHOro npeamera «BeposTHOCTL U CTaTuCTUKay
XapaKTePU3yTCA OBIgaeHVEM YHUBEPCa bHBIMU MO3HagamerisHbMU OeLlicmeusiMu,
yHUBepCarbHbIMU KOMMYHUKamueHbMuU OelicmeUsiMU U YHUBEPCAIbHBbIMU pegyrsimueHiMu OelicmeusivUu.

1) YHueepcarbHbie nosHagameribHb R OeLicmeusi obecriequsarom qhopmMuposaHuUe 6a3068bIX KO2HUMUBHbIX
rpoueccos 0byHaroLULIXCS1 (0C80eHUE MemoO08 MO3HaHUSI OKPYXK arolie20 MUpa; IMPUMEHEHUE I02UHECKUX,
uccriedosamerbCKux origpauuli, ymeHul pabomams ¢ uHgbopmauued).

Ba3oBble normnyeck ue OeNCTBUs:



BbISBIIAITb U XapaKk TEPU30BATb CYLLECTBEHHbIE NMPU3HaKW MareMarnyeckx 0ObeKTOB, NMOHSATUIA, OTHOLLEHWIA
Mexay NOHSTUSMW; opPMYIIMPOBATL ONPEaerieHNs MOHSATWI; YCTaHaBMMBATL CYLLIECTBEHHbIA NPU3HaK
KraccduKawmm, OCHOBaHMSA s 060OLLEHNS U CPaBHEHWS, KPUTEPUM NMPOBOAMMON O aHanM3a;
BOCTIPUHUMAT, IOPMYIMPOBATHL M NPe0bpPa3oBLIBATL CyXXOEHUS: YTBEPANTENBHBIE M OTPULIATENBHBIE,
€OMHWNYHbIE, YaCTHbIE U ODLLNE; YCIOBHbIE;

BbISIBIIATL MareMarn4eck e 3aKkOHOMEPHOCTM, B3aMMOCBSI3N M MPOTMBOPEIMS B paKTax, AaHHbIX,
Ha0MAEHNSX 1 YTBEPXKOEHWSX; Npedyiararb KpUTEpUN Orist BbISIBIEHNS 3aKOHOMEPHOCTEN 1
NPOTUBOPEYNIA;

Jenarb BbIBOAb! C MCMOMb30BaHNMEM 3aKOHOB oM MKW, AEOyK TUBHBIX U MHAYKTUBHBIX YMO3aKITHOYEHWN,
YMO33KIOYEHWI MO aHarorum;

pasbmparhb OOoKasaTerbCTBa MAareMarnyecknx YTBEDKAEHNI (NpsSIMbIE 1 OT MPOTMBHOr0), MPOBOANTL
CaMOCTOSITENBLHO HECTIOKHbIE AOKa3aTernbCTBa MaremMarnyecknx iBKTOB, BbICTPanBaTh apryMeHTaluio,
NPUBOANTL MPUMEPBI M KOHTPMPMMEPLI; 0O0CHOBBLIBATL COBCTBEHHBIE PACCYKAEHWST;

BbIOMPaTL CMOco0 peLLeHns y4eOHON 3gaaqm (CpaBHMBATL HECKOIBKO BAPNaAHTOB PeLLIEHMS], BbIOMpaTh
Hamboriee NOAXOASALLNIA C Y4ETOM CAMOCTOSITENBHO BbIAENEHHLIX KPUTEPUEB).

BazoBble uccnenoBarensck ue AecT BUS:

NCMNOrb30BaTh BOMPOCHI Kak UCCINEOOBATENLCKUIA MHCTPYMEHT NO3HaHWST; (I0pMyIMpPOBaTh BOMPOCHI,
dwvikcupytoLme NpoTmMBopeYne, Npobriemy, CaMoCTOSITENBLHO YCTaHaBNMBATL UCKOMOE U JaHHOE,
opMMPOBATL FMMNOTE3Y, 3pPr'YMEHTUPOBATL CBOHD MO3MLIMIO, MHEHUE;

NPOBOANTL MO CaMOCTOSITENBHO COCTaBIMEHHOMY MilaHy HECTOXKHbINA 3KCNEPUMEHT, HEBOMbLLIOE
NCCrienoBaHME MO YCTaHOBIEHMIO OCODEHHOCTEN MareMarnyeckoro 00beKTa, 3aBNCUMOCTEN OOBEKTOB
Mexay coboi;

CaMOCTOATENBLHO OpMYIMPOBATL 0BOBLLIEHMS U BbIBOAbI MO pesyrisTaramM NPOBEAEHHOr O HAOMAeHWS,
NCCrenoBaHns, OLIEHMBATb JOCTOBEPHOCTb NOMMyYEHHbIX Pe3yNbTaroB, BbIBOAOB Y 0006LLEHNI;
NPOrHO3VPOBAaTHL BO3MOXHOE PasBUTUE MPOLIECC, a TaKXKe Bbl- ABUr aTb MPEONONioKeHNs O 70 pasBUTUM B
HOBBbIX YCITOBUSIX.

Pa6ora ¢ nHdopmaumen:

BbISIBMSATb HEAOCTATOMHOCTb Y M30bITOMHOCTb MHAOPMAaLMN, OaHHBLIX, HEOOXOANMbIX OIS PELLIEHWNS] 3g0auu;
BbIOMPaTh, aHaNM3MPOBATb, CUCTEMAaTU3NPOBATL M MHTEPMNPETUPOBATL MHAOPMALMIO PasNMYHbIX BULOB U
dopM NPELCTaBIEHNS;

BbIOMPaTE OPMY NPEaCTaBrneHnst HGOPMAaLIMN 1 UITIHOCTPUPOBATH PeLLIaeMbIE 3g0aHM CXeMamu,

avar pavMamu, UHOM rpad Ko U X KOMOMHaLMSMU;

OLIeHVBaTb HaOEKHOCTb MHAPMaLIMI MO KPUTEPUSIM, NPEOIOKEHHBIM YYUTENEM Nin copMyTIMPOBaHHBIM
CaMOCTOATENBHO.

2) YHuseegpcarbHble KOMMyHUKamueHb e Oelicmeusi  obecriedusarom  CGhopMUPOBaHHOCb  CoOUUabHBIX

HaebIKo8 o6yuarou4uxcn.

OG0LLeHme:

BOCTIPUHUMETE U IOPMYIMPOBATH CY>KAEHUS B COOTBETCTBUM C YCIOBUSMM U LIEMAMUN ODLLIEHUST; SICHO,
TOYHO, FPaMOTHO BbIPKATh CBOK TOYKY 3PEHUSI B YCTHBIX Y MUCBMEHHBIX TEKCTaX, AaBarb MOSICHEHWUSI MO
Xogy peLLeHns 3g0a41, KOMMEHTUPOBATL MNOMyYeHHbIN PesyrbTaT;

B X04e 0bCy>KaeHNs1 3g0aBaTb BOMPOChI MO CyLLECTBY OOCYy>KAaemMon TeMbI, Mpobriembl, peLaeMon 3a0aum,
BbICKa3bIBaTb MOEN, HALLEMEHHbIE Ha MOVCK PELLIEHWST; COMOCTaBMNATb CBOM CYXXAEHWS C CYy)KOESHUAMM Opyrnx
YYaCTHVKOB auariora, 0OHapy»KMBaTh pasrmyme U CXOACTBO NO3MLMIA; B KOPPEKTHOM dopme
dopMyMpOBaThb PasHOr acusi, CBOW BO3PKEHNS,

NPeacTaBnsATb PesyrbTarbl PELLEHNs 330a4K, SKCNEPUMEHTA, NCCINeOoBaHS, NPOEKTa; CaMOCTOSTENBHO
BbIOMPaTE GopMaT BbICTYMNSIEHMS C YHETOM 33024 NPEe3eHTauMmn 1 0COBEHHOCTEN ayanTopun.

CorpyaHuyecTBO:

MOHMMATb W UCMONb30BaTb NPEVMYLLIECTBA KOMaHAHOW M MHOMBUAYarbHON paboThbl NP PELLIEHNN YHEOHbIX
MareMaTMyeck X 3a0ad;



e MPUHMMATb LIENb COBMECTHOWN AESTENBHOCTU, MaHNPOBATL OPraHn3aLMio COBMECTHON paboThl,
pacnpenensTb Bapl paboT, A0r oBapmBaTbCsl, 006CYy>KaaTb NPOLIECC U pesynbTar paboTbl; 0606LLars MHEHNS!
HECKONMbKUX JOOeM;

e y4yacTBOBaTb B rpynnoBbIX dopmax paboTbl (00CYaeHWs, 0OMEH MHEHUSIMIX, MO3TOBbIE LUTYPMbI 1 p.);

e BbIMOMHSATb CBOK YacTb PabOoThI M KOOPAMHUPOBATL CBOW AEACTBUS C APYTMMM YIieHamMM KOMaHab!;

e  OLEeHMBaTb Ka4ECTBO CBOEr0 BKIgaa B OOLLMI NPOAYKT MO KPUTEPUSIM, CAOPMYIIMPOBaHHBLIM Y4aCTHUKaMM
B3aMMOOENCTBUSA.

3) YHuegpcartHbie pegyrmimueHb e Oelicmeusi 0becriequsarom GhopMUPOSaHUE CMbICITOBbIX YCIMAaHOBOK U
)K USHEHHbIX HaBbIKO8 JTYHOCITIUI.

CamoopraHusauus:

CaMOCTOSATENBLHO COCTaBMATh MIiaH, arropyUTM pellieHns 3g0adM (MM ero 4actb), Bblbuparb cnocob
PEWEHNST C YYETOM VMEHOLUMXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEeHTUMpPOBaTL U
KOPPEKTUPOBATb BapNaHTbl PELLIEHWI C YYETOM HOBOM MHGIOpMaLIMK.

CaMOKOHTpOIb:

e  BraOeTb crocoGamy CaMonpPOBEPKM, CAMOKOHTPOIA MPOLIECCA U pedyribTara peLieHVsl MaTemMaTrnyeck ol
390241,

e MpedBVAETb TPYAHOCTU, KOTOPBIE MOTYT BO3HMKHYTb NPY PELLIEHNN 330a4M, BHOCUTb KOPPEKTUBLI B
[EATENBHOCTb Ha OCHOBE HOBbIX OBCTOSITENLCTB, HalAAEHHbIX OLLMOOK, BbISBIEHHbIX TPYOHOCTEN;

e  OLIEHVBATb COOTBETCTBUE PesyribTara AesATENbHOCTM NOCTaBIIEH- HOM LIEN U YCIOBUSIM, ODBSICHSITD
NPUYUHBI JOCTVOKEHMS UM HEOOCTUXKEHWS LIENN, HaxoaMTb OLLMOKY, JaBaTk OLEHKY NpUoBpeTéHHOMY
onbITy.

NMPEOMETHBIE PE3YNIbTATDI
MpeaveTHble pesynbTarbl OCBOEHNS Kypca «BEPOSITHOCTb U CTaTUCTUKa» XapaKTepM3YHTCs CriedyoLLMMm
YMEHUSMMN.

7KIACC
e YuTtarb MHGOPMaLMIO, NPEOCTaBIEHHYI0 B Tabrmuax, Ha anar pammax;
o [lpencraBndATb AaHHbIE B BUAE TabrmL, CTPOMTb Anar pamMbl (CTONBMKOBbIE (CTONBYaTbIE) 1 KPYroBble) Mo

MaccuBaM 3HaHEHUN.

e OnucbiBarb M NHTEPMNPETMPOBATL PearTbHbIE YNCTIOBbIE AaHHbIE, MPECTaBNEHHbIE B TADMMLIAX, Ha
avarpavmmax, rpadumkax.

¢  /cnonb3oBarb Ana OnMcaHns AaHHBIX CTATUCTMYECK ME Xapak TEPUCTUKI: cpeaHee apudMETNYECKO.,
MeOnaHa, HanborbLLEE U HAMMEHBILLIEE 3HAYEHWS], pasMax.

e VmeTb NpeacTaeneHmne o Cry4aitHon N3MEHYMBOCTI Ha NpUMepax LieH, GM3NYECKMX BENMYMH,
aHTPOMOMETPUYECKMX AaHHbBIX; MMETb NPEACTaBMNEHNE O CTAaTUCTUYECKO YCTONYNBOCTM.

8KJIACC

e V3Briekarb 1 NpeobpasoBbIBaTL MHGOPMALMIO, NPEACTaBIEHHYIO B BUAE Ta0MML, Avar pamM, rpadmKos;
NpencTaBnsATb AaHHbIE B BUAE Tadn1L, avar pamm, rpadmKoB.

e  OnucbiBaTh AaHHbIE C MOMOLLILHO CTATUCTUYECKUX NMOKa3aTene: CpeoHMX 3Ha4EHNIN 1 Mep paccevBaHns
(pasmiax, aMcnepcns n CTaHOaPTHOE OTKIIOHEHWE).

e HaxoanTb Y4acToThbl YNCTOBBIX 3HEHEHUIA 1 YaCTOTbI COBLITUIA, B TOM YNCTIE MO PE3YTbTaram U3MEPEHUIA 1
HaornoaeHWN.

e HaxoguTb BEPOATHOCTU Ciy4aliHbIX CODLITMI B OMbITax, 3Hasi BEPOSTTHOCTY SfiEMEHTaPHbIX CODLITUI, B TOM
4nCre B ONbITax C PaBHOBO3MOXHbIMU 3rEMEHTaPHBIMU COObITUSIMN.



M cnonb3oBars rpadumyeckne Mogeni: AepeBo CriyHaliHOr 0 SKCEPUMEHTA, Anar paMMbl JIArepa, YMCrioBast
npsimMasi.

OI'IepVIpOBaTb NOHATUAMWN. MHOXECTBO, NMOAMHOXECTBO, BbIMNOSHATL onepaumn Haa MHOXECTBaMU.
0o6BeanHeHwe, nepece4veHune, nonornHeHmne; NeEpeHnCriATb arieMeHTbl MHOXECTB, NMPUMEHATb CBOMCTBA
MHOXECTB.

Mcnonb3osarb Fpad]/lquKOG npencraerieHne MHOXXeECTB U CBSI3en Mexay HuMn1 Ornda onncaHn4 npoueccoB U
SIBIIEHUI, B TOM Yncre npw peeHnn 3ana4 13 apyrmx y‘-le6HbIX npegmeToB N KYPCOB.

9KJIACC

W3Brexarb 1 npeobpasoBbiBaTb MHGOPMaLMIO, NPEOCTaBMNEHHYIO B PadnMyHbIX MCTOMHUKaX B BUAE Tabrm,
anar pamm, rpadukoB; NPeacTaBnsiTb AaHHbIE B BUAE Tabmmu, avar pamm, rpadmkos.

Pewars 3g0aum OpraHn3oBaHHbIM nepe60p0M BaPUaHTOB, a TaKXe C UCNOJ1b30BaHNEM KOM6I/IHaT0prIX
npasuit  METOO0B.

Vcnonb3oearb onucarensHble X3PaKTEPUCTUKN J1A MaCCBOB YNCIOBbIX AaHHbIX, B TOM YKCIe cpeaHne
3Ha4eHnA N Mepbl paccenBaHNA.

HaxoauTb 4aCToTbl 3Ha4EHUI U YaCTOTbl CODbITUS, B TOM YMCTIE NMOMb3YsiCb PesyrbTaraMn NPOBEOEHHbIX
N3MEPEHNIA N HAOTOAEHWN.

HaxoouTb BEPOSITHOCTM CITyYaliHbIX CODLITUIA B U3YHeEHHbIX OMbITax, B TOM YMCHE B OMNbITax C
PaBHOBO3MOXXHBIMW NEMEHTaPHBLIMU COBLITUSMM, B CEPUSX UCTBITaHWI 4O NEPBOro YCNexa, B CEpUsiX
ncrbITaHnA bepHym.

MMeTb npeacTaeneHmne o CriydaitHon BEMMYUHE U O pacnpederieH BEPOSTTHOCTEN.

MmeTb npeacTaBneHne o 3akoHe BombLIMX YMCEN Kak O NPOSIBIEHNN 3aKOHOMEPHOCTM B CITyHaliHOM
N3MEHYMBOCTU M O POr 3aKOoHa BOMbLLIMX YMCEN B NPMPOAE U OOLLIECTBE.
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