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Pabouast mporpamma 1o yyebHoMmy mpemmery «Maremarnka» (6a30BbIii YPOBEHb) (TIpemMeTHast
obmacte «Marematuka ¥ wuHGOpPMaATHKa») (Iajiee COOTBETCTBEHHO - IMIporpaMma II0 MaTeMaTuKe,
MaTeMaTyKa) BKJIIOYAeT TOSCHUTEJbHYIO 3alMCKy, COlepskaHue OOydeHMs], TUIaHMpPyeMble pe3yJIbTaThl
OCBOEHMSI ITPOTrPaMMbI TIO MaTeMaTuKe.

[TOSACHUTEJIbHAS 3ATTMCKA

Paboyast mporpamma o MareMaruke IS OOyJaromMXCs C 3a[ep>KKOM TMCUXUUECKOTO Pa3BUTHUS
(mamee - 3IIP) Ha ypoBHe OCHOBHOIO O0IIero o6pasoBaHMsI MMOATOTOBJEHA Ha OCHOBe dDemepasbHOTO
rOCyIapCTBEHHOTO  0Opa3oBaTeIbHOTO  CTaHAApTa OCHOBHOrO obmiero o6pasoBanus  (IIpmkas
Muunpocserieanst Poccum or 31.05.2021 . Ne 287) (manee - PI'OC 000), depepanbHOI
aZanTMPOBAHHOM 0O6Pa30BaTEeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMs IJIsI OOYUaromMXCs C
OrpaHMYEHHBIMY BO3MOKHOCTSIMM 310poBbs (IIprkas Munmnpocsemennst Poccun ot 24 Hossopst 2022 . Ne
1025), paboueii mporpaMMbl OCHOBHOIO 0011ero o6pasoBaHus 1o yye6HoMy npeamMery «Martemarmkar,
MpOrpamMMbl BOCIIUTaHMSI, C Y4YETOM paclpegeseHHbIX IO KjaccaM IpOBepSIEMbIX TpeOOBaHMIA K
pe3y/ibraTaM  OCBOEHMSI afmanTMPOBAHHON O00pa30BaTeNbHON IMPOrPaMMbl  OCHOBHOTO  OOIIIEro
00paszoBaHMsI IJISI OOYYAIOIIMXCS C 3aIePyKKOM IICUXMUECKOro pasButus. B paboueir mporpaMmmMe yuTeHbI
uaen u nosjioskeHnst KoHmenuyy pasBuTus MaTeMaTnieckoro obpasoBanus B Poccuiickon @eneparym.

OO61as xapakTepuCcTMKa yuyeOHOro npeamera « MaTtemaTuka»

YuebHbit mnpenmer «MaremaTuka» BXOOUT B TMpeaMeTHYIO ob6jactb «Matematuka u
nHdopmaTuka». OH CIIOCOOGCTBYET Pa3BUTHUIO BBIUMCIUTEIBHON KYJIBTYPbl M JIOTMUECKOTO MBIIILIEHNS,
(bopMMpPOBaHMIO YMEHMSI TIOJIb30BaThCS aJITOPUTMaMM, a TaKKe MPUOOPETEHNIO MTPAKTUIECKUX HABBIKOB,
HEeOOXOIMMbBIX B ITOBCETHEBHOM KM3HM obydaroimmxcs ¢ 3[IP. YueOHbI MpeaMeT pa3BUBAeT MbIIIUIEHNE,
MIPOCTPAHCTBEHHOE BOOOpakeHMe, (GYHKUMOHAIbHYIO T'PaMOTHOCTb, YMEHMS BOCIHPUMHMMATh U
KPUTUUYECKY aHAIM3MPOBATh MHPOPMAIMIO, PEACTABIEHHYIO B Pa3/IMUHbIX (Popmax.

O6yyeHne maremarMKe [aéT BO3MOXKHOCTb pa3BuMBaTh y obOyuawommxcsi ¢ 3[IP  Tounyio,
palVOHAJIbHYI0O ¥ WHGOPMATUMBHYIO pedyb, YMeHMe OTOMpaTb Haubosiee TOAXOHSIINE SI3bIKOBBIE,
CUMBOJIMYECKME, rpadnIecKye CpeICTBa IJIsI BbIPAXKEHMUS CYKAEHMIA M HAJISIAHOTO UX TIPeICTaBIeHNs.

Heob6xomumMbpIM KOMITOHEHTOM OOIIIel KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUM SIBJISIETCST 0OIIee
3HAKOMCTBO C MeTOAaMM IIO3HAHUS IeMCTBUTEIbHOCTH, IpeICTaBJIeHue O IpeaMeTe U MeTomax
MaTeMaTUKU, UX OTJMYMIA OT METONOB APYI'MX €CTECTBEHHbIX ¥ TYMaHUTAPHBbIX HayK, 06 0COOEHHOCTSX
MpUMEHEeHMsT MaTeMaTMKM IS pelleHuss HayyHbIX M TPUKIAOHBIX 3a7ad. TakuMM 06pasom,
MaTeMaTrJeckoe 06pa3oBaHye BHOCUT CBOM BKJIaZ, B GOpMMpOBaHMe 0OI1Iel KyJIbTYpbl UeJIOBEKa.

N3ydeHne MaTeMaTUKM TakKsKe CIIOCOOCTBYET 3CTETUYECKOMY BOCITUTAHMIO YeJIOBEKA, TOHMMAHWIO
KPacOThI U M3SIIIECTBA MaTeMaTUUECKUX PaCCY>KIEHMIA, BOCIIPUSITUIO TeOMeTpuUecKuX GopM, YCBOEHUIO
UIEeN CUMMETPUMA.

[Tporpamma oOTpaskaeT copepskaHue oOydeHMs: mpeamery «MareMaruka» C YYeTOM OCOOBIX
obpasoBaTesbHbIX MOTpebHOCTeln obyuatommxcss ¢ 3[IP.  OsnameHve yuyeOGHBIM  IPEIMETOM
«MaremaTuka» IIpeacTaB/IIeT ONpeneIEeHHYIO CJIOKHOCTD 11 yuammxcs ¢ 3I1P. ¥V o6yuarommxcsa ¢ 3ITP
HanuboJslee BBIPAKEHbI OTCTAaBaHMS B Pa3BUTUM CJIOBECHO-JIOTMYECKUX (OPM MBIIIUIEHNS, TTO3TOMY
abCTpaKkTHbIe ¥ OTBJIEUEHHbIE KaTEropuMy MM TPYIOHONOCTYIHBL. B TOXe BpeMs Npu CIeNMaJTbHOM
00yYeHUM OOyUaroIecss MOTYT BBITOJHSTL 3amaHusl 1Mo anroputMy. OHM BOCHPUMMUYMBBEI K ITOMOIIIH,
MOT'YT BBINOJHUTh TEPeHOC Ha aHaJOTMYHOE 3aJlaHue YCBOEHHOro crocoba perieHus. CHUKeHMe
PasBUTUSI MBICJIUTEIbHBIX OMEpaluii ¥ 3aMeIJIeHHOEe CTAaHOBJIEHME JIOTUUECKUX JEMCTBUM TPUBOIAT K
HEJIOCTaTOYHOM OCMBICJIEHHOCTM COBEpIIIaeMbIX YUeOHbIX HeUCTBUMIA. Y OOyYalommXcs 3aTpyaHEeHbI
CUETHbIE BBIUMCJIEHUS, TIPOU3BOIMMbIE B yMe. B MMCbMEHHBIX BBIUMCIEHUSIX OHM MOTYT IPOITYyCKaThb
OVIH U3 MPOMEKYTOUYHBIX I11aroB. [Ipy paboTe ¢ YMCIOBBIMY BhIPasKEHUSIMM, BbIYMCIEHMEM UX 3HAUEHUS
MOT'yT He yIep>KUBATh MPaBWIbHBIN MOPSOOK AencTBuit. [Ipyu ympoiieHnn, mpeo6pa3oBaHUy BbIpasKeHUI
yuarniecs ¢ 3[IP He MOryT camoCTOSITeJTbHO MPUHSITH pellleHre O TOCAeN0BaTeTbHOCTY BbITTOTHEHMS
neiicTBuii. KOHKpeTHOCTb MBIIIEHUST OCJIOKHSIET YCBOEHMS HaBbIKa peIeHNs] YpaBHEHUM, HEPABEHCTB,
cucTeMbl ypaBHeHUM. VM MasoloCTyITHO coBepilieHre 0OpaTUMbIX OIeparuii.

Hwuskuit ypoBeHb pasBUTHUS JIOTMUYECKUX OTEpalnii, HeIOCTaTOUHass OOOOIIEHHOCTh MBbIIIIEHNS
3aTPYOHSIOT M3ydyeHMe TeMbl «DYHKIMU»: TIpU omnpeAeseHMr (QYHKUMOHAIbHOM 3aBUCUMOCTH, IIPU
onycaHmMM TpaduyUecKoil CUTYyaluy, MUCIOJb3ysl TeOMeTPUYEeCKuid, anredpandeckuit, QyHKIMOHAIbHbIA
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sa3bIku. Hepenko yuarmecss He BUAST PasHUIbI MEXAY 06JacThi0 ompeneneHnss GyHKIMM U 006JIacThIO
3HAYEHUI.

PelreHe 3aau COMNpPSIKEHO C TPYIHOCTSIMM OGDOPMIIEHMS] KPaTKOM 3aIuCH, ITPOBEIeHMs aHaIM3a
yC/IOBMSI 3amauy, BbimeseHus1 cymiectBeHHoro. O6yuawnmecs ¢ 3I[IP  3aTpymnsioTcs cpenaThb
YMO3aK/IIOUeHre OT OOIero K 4acTHOMY, HEPeIKO BbIOMPAIOT HepalyMOoHaJIbHbIE CIIOCOOBbI pelIeHNs,
MHOTA OTPAaHNYMBAIOTCSI MAHUITYJISIIIUSMY C YMCIAMMU.

[Tpu u3yueHun reomerpmyeckoro matepuasia obyyvarormecs: ¢ 3[1P crankmMBarOTCs C TPYIHOCTBIO
JleJIaTh JIOTMYECKMe BbIBOMIbI, CTPOUTD IOCIeA0OBaTeNbHbIe paccykaeHus. HempouHble 3HaHMS OCHOBHBIX
TEOpeM TeOMEeTpPUM IMPUBOAUT K OLIMOKAM B pelleHuy reoMerpuueckux 3amad. OOydarommecss MOTYT
MOAMEHNUTh (HOPMYJTy, HEMpaBWIbHO NMPUMeHUTh TeopeMy. K cepbesHbIM olMbOKaM B pelleHuM 3amad
TIPUBOJST HEAOCTAaTOYHO Pa3BUTbIE MMPOCTPAHCTBEHHbIE MPeACTaBaeHs. VM CJI0SKHO BBITIOJIHUTD YepPTEK
K YCJIOBUIO, B MMCbMEHHBIX paboTax OHM HE MOTYT IPUBECTU OOBSICHEHME K UEPTEXKY.

TodHOCTh 3alOMMHAHMSI UM BOCIPOM3BENEHMS Y4YeOHOro MaTepyuasia CHMKEHbI IO TMPUYMHE
€1a00CTM MHECTMYECKOM [esTeNIbHOCTU, CyskeHuss obbema mamsitu. O6yuarommmces ¢ 3IIP Tpebyercs
60JIbllIe BpEMEHY Ha 3aKpeIieHre MaTepyuaa, akTyaam3alys 3HaHWi 110 OIope TIPU BOCIIPOU3BEIeHNA.

Inst mpeomosieHusl TPYOHOCTEN B M3ydeHMM ydyebHOro mpeamera «MaremaTuka» HeoOxomyma
ajanTainysl oobemMa M xapakrepa y4yeOHOro Marepyuasia K MO3HABAaTEJbHbIM BO3MOXKHOCTSIM YUaIlMXCS C
3ITP. Cnenmyet yuebHBIN MaTepyaa MPENOSHOCUTL HEOOIBIIMMM MTOPIMSIMY, YCJIOXKHSSI €ro MOCTEIeHHO,
M3bICKMBATh CIIOCOOBI afamnTaly TPYAHBIX 3aaHUi, HEKOTOpbIe TEMbI [aBaTh KaK O3HAKOMMTEJIbHBIE,;
MCKJTIOUaTh OT/eJIbHbIE TPY/[HbIE TOKA3aTeIbCTBA; TEOPETUUECKUI MaTepuasl PEKOMEHIYeTCs M3ydaTh B
Ipoliecce MPaKTUYEeCKON AEeSITebHOCTM 1O pelleHuto 3agady. OpraHnyeckoe eIMHCTBO MPAKTUUYECKON U
YMCTBEHHOV [EsITeJIbHOCTM Yy4YallMXCcsl Ha YpOKaX MaTeMaTUuKM CIIOCOOCTBYIOT IPOYHOMY W
CO3HATEJIbHOMY YCBOEHMIO 6a3MCHBIX MAaTeMaTUUECKUX 3HAHUI Y YMEHMIA.

e u 3amaun n3yueHus yueOGHOro npeamera «MaremaTuka»

[TpropuTeTHbIMM 1IEISIMY OOYUeHNSI MaTeMaTuKe B 5-9 Kjaccax siBJISIFOTCS:

* (opmMMpoBaHME HIEHTPATbHBIX MAaTeMaTUUYECKUX MOHSATUM (UMCJI0, BeJIMUMHA, TeOMeTpuYecKast
¢burypa, nmepeMeHHast, BEpOSITHOCTb, (QYHKIIMS ), 0OeCTIeUMBAIOIIMX ITPEEeMCTBEHHOCTD U MePCIIEKTUBHOCTh
MaTemaTnieckoro obpasosanus oodyuatoimxcs c 3I1P;

» monBeneHue obyuaronmxcs ¢ 3[IP Ha JOCTYITHOM Jj1s1 HMX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKM ¥ OKPYKaIOIIero Mmpa, TOHMMaHye MaTeEMaTHUKM KaK YaCTy OOIIel Ky/IbTYphbl YeJIOBEUECTBaA,

" pasBUTME MHTEJUIEKTYAJIbHbIX W TBOPYECKUX cHocobHocTel obyuatonmxcss ¢ 3IIP,
MMO3HABaTeJIbHOM aKTUMBHOCTM, MCC/IEIOBATENbCKUX YMEHMUIA, KPUTUYHOCTY MBIIIUIEHNSI, MHTepeca K
M3Y4YEHUIO MaTeMaTHUKX;

* ¢dopmupoBanne GYHKIMOHAIBHOM MaTeMaTU4YeCcKoil TIPaMOTHOCTM: YMEHMSI paclo3HaBaTh
TIPOSIBJIEHMSI MaTeMaTMUeCKUX TIOHSTUM, OOBEKTOB ¥ 3aKOHOMEPHOCTEN B pPeabHbIX >KU3HEHHBIX
CUTyalMSIX W TIpM  WU3YUYEHUM [APYTUX YYEOHBIX TIPEIMETOB, IIPOSIBJEHMS 3aBUCUMOCTEN U
3aKOHOMEpPHOCTeN, (GOpMYJIMPOBAaTh MX Ha SI3bIKE MaTeMaTUKM M CO3[aBaTh MaTeMaTuuyecKyue MOJEJIN,
MIPUMMEHSITb OCBOEHHBIM MaTeMaTMUeCKMII armapar [Jig pelIeHMs] MPaKTUKO-OPUEHTMPOBAHHbBIX 3ajad,
VHTEPIPETUPOBATh U OLIEHMBATD IMOJTyYEHHbIE Pe3YJIbTaThl.

IocTuskeHne 9TUX 1ieJieil 06ecIeunBaeTCs pelleHeM CaeayolmX 3aaay:

* dopmupoBarh y obyuawiuxca ¢ 3IIP HaBblkM y4YeOHO-IIO3HABATEIBHON IeSTe/IbHOCTMU:
TJIaHMPOBaHMe pabOThI, MOVCK PallMOHAIBHBIX ITYTEN €€ BBIMIOJHEHNSI, OCYIIIECTBIEHMS] CAMOKOHTPOJIS;

" CIOCOOCTBOBAaTh WMHTEJUIEKTYJIbHOMY pPasBUTHIO, (GOpPMMPOBATh KauecTBa, HEOOXOmMMbIe
YeJIOBEKY [IJIS TIOJIHOLIEHHOM >KM3HM B COBPEMEHHOM OOIIEeCTBE, CBOVCTBEHHbIE MaTeMaTuueCKOM
NeSITeIbHOCTM: SICHOCTM WM TOYHOCTM MbICJAM, WMHTYUIIUYU, TPOCTPAHCTBEHHbIX IpeACTaBJIEHUN,
CITOCOOGHOCTM K MTPEOIOTIEHNIO TPYIHOCTEN;

= ¢QopmMpoBaTh KJIIOUEBble KOMIIETEHIMM Y4YalIMXCS B paMKax IpeagMeTHON 06sacTu
«Marematuka 1 MHGOpPMaATHUKa»;

" pa3BMBATh MOHATUIHOE MbllLJIeHMs obydaroruxcs ¢ 3I1P;

" QCYIIECTBJIATh KOPPEKIMIO MO3HABATEJIbHBIX IporeccoB obydvarommxcst ¢ 3I1P, Heo6xomumbIxX
IIJIS1 OCBOEHMSI MPOrPaMMHOI'0 MaTepuasia 1o y4ebHOMY MpeaMeTy;



" [IpeLyCMaTpMBaTh BO3MOKHOCTb KOMIIEHCALMM OOpPa30BaTeNbHbIX Oe(@UIMTOB B OCBOEHUM
MpeAIIeCTBYIONIEr0 MpPOorpaMMHOro Marepuasia y obydvarommxcsi ¢ 3I[IP u HemocTrarkoB B MX
MaTeMaT4eCKOM Pa3sBUTUM;

* chopMMpoBaTh YCTOMUMBBIN MHTEPEC YUAIIMXCS K TTPEAMETY;

" BBISIBJISITH M Pa3BMBATh MaTeMaTUYECKME U TBOPUECKIE CIIOCOOHOCTM.

OcHOBHbIE JIMHMM COIEpsKaHMus Kypca mareMaTuku B 5-9 kmaccax: «Umciaa M BBIUMCIIEHUS»,
«Anrebpa» («Anredbpanyeckue BbIpakeHUs », « YpaBHEHMST M HepaBeHCTBa»), « DyHKuum», «['eomeTrpus»
(«T'eomeTrprueckme GUTypbI U UX CBOMCTBa», «/I3MepeHne reoOMeTpUUECKMX BEJIMINHY ), «BeposiTHOCTb 1
cTaTuCTuKa». [laHHbIEe JIMHMM Pa3BUBAIOTCS MMapajuieibHO, KaXdas B COOTBETCTBMM C COOCTBEHHOM
JIOTMIKOM, OMHAKO He HEe3aBMCMMO OAHA OT JIPYroi, a B TECHOM KOHTaKkTe ¥ B3ammopenctBum. Kpome
9TOro, MX OOBEOVHSIET JIOTMYEeCKass COCTABJSIIOIIAsA, TPAOUIMOHHO TIPUCYIIash MaTeMaTuke U
MIPOHM3bIBAIOIIIAS] BCE MaremMaTudyecKkue Kypcbl U comepskarenbHble JuHunu. ChopmynmnpoBaHHOe B
®denepasbHOM TOCYHAPCTBEHHOM OOpa3soBaTeJIbHOM CTAHAApTe OCHOBHOTO OOILEero o6pa3soBaHMs
TpebOBaHMe <«yMeThb OIEPUPOBATh IOHATUSIMU: OIpe[esieHNe, aKCUOMa, TeopeMa, OOKa3aTeabCTBO;
yMeHMe pacliO3HaBaTb MCTMHHbBIE M JIOKHbIE BbICKA3bIBaHMSI, MPUBOOUTb IPUMEPHI ¥ KOHTPIIPUMEPDI,
CTPOUTb BBICKA3bIBAHMSI ¥ OTPUIIAHMST BbICKa3bIBaHMI» OTHOCUTCS KO BCEM Kypcam, a (popmupoBaHUe
JIOTMYECKUX YMEHMI pacIpenesisieTcss MO BCeM TomaM OOy4YeHUs] Ha YpPOBHE OCHOBHOIO OOILEro
06pa3oBaHMsI.

Copmepskanme  0oOpa3oBaHMs, COOTBETCTBYIOIlEe  IMPEOMETHBIM  pe3yjbTaTaM  OCBOEHMS
®depnepanbHOM paboyvell MPOrpaMMbl, paclpeneéHHbIM IO rofaM OOy4YeHMsl, CTPYKTYPUPOBAHO TaKUM
o6pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIpOCaM oOOydJarolmecs o06palaanuch
HEOIHOKPATHO, 4YTOObI OBJIAJIEHME MaTeMaTUYEeCKMMM TIOHSITUSIMM ¥ HAaBbIKAMM OCYIIECTBJISIOCH
MOC/IEJOBATeIbHO ¥ TOCTYIATeJIbHO, C COOJIIONEHMEM IPUHIIMIIA TTPEeMCTBEHHOCTY, @ HOBbIE 3HAHMS
BKJTIIOUAJIMCh B OOIIYIO CUCTEMY MaTeMaTMYeCKuX mpenactaBieHmii obydarommxcsi ¢ 3I1P, pacmmpsis n
yrayosisist €€, ob6pasysl MpOUYHble MHOXKeCTBeHHble CBs3u. OOIye 1ieau Mu3ydeHus ydyeOHOro IpegMera
«Marematuka» npencrasyieHbl B @enepasbHONM paboyert porpaMmMe OCHOBHOTO OOIIIero o6pa3oBaHmsI.

OcobenHocTy oTH6Opa U amanTauuy y4e6HOro Marepuasa o MaTeMaTuKe

Oo6yuenne yue6HOMY mpenmeTy «Maremaruka» CTPOUTCS HA CO3MAHUM ONTUMAJIbHBIX YCIOBUMI
IJIST YCBOEHMS IIPOrpaMMHOro mMarepuaja obydaronymucst ¢ 3T1P. Bosbiiioe BHMMaHMe yaenasieTcs oTbopy
yuebHOro MaTrepuajga B COOTBETCTBUM C MPUHLMIIOM JOCTYITHOCTM TIPU COXPaHEHMM OOIIero 6a3’oBOro
YPOBHSI, KOTOPBIN JO/DKEH 10 COIEPsKaHMUIO ¥ 00beMY OBITh afanTUPOBaHHbBIM )11 ooyuaroimxcs ¢ 3I1P B
COOTBETCTBUM C MX OCOObIMM OOpasoBaTesbHbIMM MOTpebHOCTSIMU. CremyeT oOO6JeryuTh OBJafeHue
Matepuasiom obyuatomymucs ¢ 3[IP mocpeacTBOM ero JeTajbHOTO OOBSICHEHUS C CUCTEMaThyeCKuUM
MTOBTOPOM, MHOTOKPAaTHOM TPEHMPOBKM B IPMMEHEHUM 3HAHWUM, MCIIOJb3Ys TPUEMBI aKTyaJMU3allun
(BM3yasbHAas OMmopa, MmamsTKa).

®denepasbHas TporpaMMa IMpemyCMaTpMBAET BHECEHME HEKOTOPBIX M3MEHEHMI: yMeHbIIIeHe
06beMa TeOpeTUYECKMX CBEIEHUN, BbIHECEHME OTHEebHbIX TEM WJIM IIeJIbIX Pa3[lesioB B Marepuabl JIJis
0630pHOT0, 03HAKOMUTEJIbHOTO U3YUYEHMSI.

Vi3smeHeHust mporpaMmsl B 5-9 kiaccax.

Matemaruka B 5 u 6 Kimaccax

B o3HakoMuTesIbHOM TJIaHE PEeKOMEHIyeTCsl U3yJaThb CJIefyrolie TeMbl: «PuMcKas Hymeparms»,
«PaBuble Qurypbr», «UwmHap, KoHyc, map», «Kyb6», «IIpIMOyroysibHBI Mapaiesenumeny,
«[TepemeliieHye MO KOOPAMHATHOM MpsMON», «Momyib uncia», «YucioBbie MPOMEXYTKI»; «Macirab»
(usyuaetcs B Kypce «['eorpadus»); «M3obpaskeHne reomerpnyeckux GuUryp Ha HeJIMHOBAaHHOM OGymare c
MCIIOJIb30BAaHMEM IHVIPKYJIS, JIMHENKM, YTOJIbHMKA, TpaHCrmopTupar, «imnHa okpyskHOCTu», «Ilmomianb
Kpyra», «IlapamienbHbie mpsambie», «[leprneHauky/spHblie mpsiMbie», «QOceBasg ¥ IeHTpajbHas
cuMMeTpumn» (U3ydyaeTcsi B Kypce reomerpun); «beckoHeuHble NepuoOgMUECKMe OEeCITUUYHbIE TPOOMU.
HecsituyHOe MpUOIVKeHe OObIKHOBEHHOM Apo6M» (M3ydyaeTcsl B Kypce aredpsr).

CrenyeT yMeHBIIUTb KOJIMUYECTBO YaCcOB Ha ciefyoliye TeMbl: «PellleHne jormueckuit 3amau»,
«[nua otpeska», «llIkanbl», «PacmpemenmMTeNbHbI 3aKOH YMHOXEHUSI», «3aluCh IPOU3BEAEHUS C
OYKBEHHbIMM MHOXUTeNIMU», «IlocTpoeHne KoHbUrypaluii U3 YacTeil MPSIMOM, OKPYXHOCTM Ha
HEJIMHOBAHHOM M KJeTuaToii 6ymare», «Jlenmurenu u kpatHble. [IpusHaku memmmoctu», «Hambosbimia



001LMIT IenMTeNb Y HauMeHbllee oblee KpaTHoe. [1eaMMOCTb CyMMBbI U TIpou3BeneHus». «[IpuBemenne
Ipobyu K HOBOMY 3HaMeHaTeso», «HaxoskaeHne 4acTy 1eJIoro U IeJIoro 1Mo ero vyactm». « OKpyrieHue
IeCcTUYHBIX Hpobeii». «PellleHne 3amad mepe6OpomM Bcex BO3MOXKHBIX BapuMaHTOB». «CocTaBieHMe
OYKBEHHBbIX BBIPaKEHUI IO YCJIOBMIO 3ajauM». BbICBOOOAMBIIMECS Yachl MOYKHO MCIIOJb30BaTh Ha
MOBTOpeHMe (B HavaJsie ¥ KOHIe yueOHOro rosia), Ha u3ydyeHue Haubosiee TPYIHbIX ¥ 3HAUMMBIX TeM: B V
KJIacce — Ha pellleHue ypaBHEHUN, MpuBeeHe Ipoby K HOBOMY 3HaMeHaTe 0, YMHOXKeHMe U JeJieHne
IeCTUYHBIX [npobeil, u3MepeHue yryioB; B VI Kimacce - [OeACTBUSI C TIOJOXUTEJIbHBIMU U
OTpUIIATEJIbHBIMM YMCIaMU, PeIlleHe YPaBHEeHW, CJIOKEHME 1 BEIUMTAHME UMCell, COIepKalluX LeIyio 1
IPOOHYIO YacCTh, HA YMHOKEHME U JieJIeHNe OObIKHOBEHHBIX JPOOEN.
Anrebpa

B o3HakoMuTesbHOM IIJIaHE PEKOMEHAYeTCSl u3yuaThb clefyloiye Tembl: «MppauyoHanabHble
uncia. [eictBurenbHble uncia», «CpaBHeHNE MEMCTBUTENbHBIX UYMCes, apuMeTnIecKme NEeNCTBUS C
IeMCTBUTENIbHbIMM umcaammn», «HaxoxkmeHne mpubavkKeHHbIX 3HAUeHNI KBaIpaTHOTO KOpHSsI», « Teopema
Buera», «Periennst ypaBHEHUI TPEThEN Y YETBEPTON CTENIEHEN Pa3JIOsKeHMeM Ha MHOXKUTEN», « DyHKIUS Y
=X u ee rpaduk», «IIOrpeIIHOCTb ¥ TOYHOCTb MpPUOIIKeHNs», «UeTHble U HedeTHble (BYHKIMN»,
«DyHKIMS y=X"», « DyHKIMA y= axz, ee rpaduxk u coiictBa. I'padmku byHKUIMI Y= ax’ +nu y=a(x—m)2,
«YpaBHeHMe C [OBYMSI IIepeMeHHbIMM U ero rpadpuk», «I'paduyeckuii crocob pelreHus CUCTEMBI
ypaBHeHUI», «/300paskeHne wWieHOB apu(MeTHUecKor M TeOMeTPUYECKOM ITPOrpeccuii TOYKaMu Ha
KOOPAMHATHOM TJIOCKOCTU. JIMHEMHbIN U SKCIIOHEHUIMa/IbHBIN pOCT. CJI03KHbIE MTPOLEHTbI».

CriemyeT yMEHBIIUTb KOJIMYECTBO YacOB Ha u3ydeHue Ttem: «Dopmysbl», «Jloka3aTesbCcTBO
TOXIECTB», «JIMHelHOe ypaBHEHMe C ABYMSI HEM3BECTHbIMM», «['padyK JTMHENHOTO YpaBHEHMS C IBYMS
nepeMeHHbIMIU», «['paduueckoe pelreHne JMHENHbIX YPaBHEHUM M CUCTEM JIMHEHBIX YpPaBHEHUII»,
«CBolicTBa KBaAPaTMYHON (QYHKLIVIN».

BricBoGOaMBIIMECST Yachl PEKOMEHAYETCS MCIOJb30BaTh: IJIS1 JIyYIllell MPopabOTKM Hambosee
Ba)XKHBIX TeM Kypca: «PerieHne ypaBHeHuin», «PellleHne cucrem ypaBHeHMIT», « COBMECTHbBIE IECTBUS C
npobsimn», «IIpumeHeHne CBOMCTB apM(PMeTHUeCcKOro KBagpaTHOTO KOPHSI»; Ha IOBTOPEHME, pelleHue
3a/1a4, MpeobpaszoBaHye BbIpaXkeHMi1, a TakykKe Ha 3aKperieHe M3yueHHOro MaTepuara.

I'eometpust

CremyeT OCHOBHOE BHMMaHME YIEJUTh IMPAKTMUECKOM HaNpaBA€HHOCTM Kypca, UCKIIOUUB U
YIIPOCTMB Hambosiee CJIOKHBIA [IJIT BOCHPUSITUSI TeOopeTudeckuii marepuaj. Ha ypokax reomerpun
HeoOXOIMMO MaKCUMMaJbHO MCIOJIb30BaTh HarJisggHble cpefacTtBa oOyueHwus, OOJbllle TPOBOAUTD
MPaKTUYECKNX paboT ¢ yuammmucs, pematb 3amaun. CTPOUTb pellleHre 3amad Py MTOCTOSTHHOM
ob6pallieHnM K HaTJISIAHOCTY — PUCYHKaM U UyepTeskaM.

OsHakoMuTenbHO [aTh TeMbl: «Teopembl U OKa3aTeJbCTBO. AKCUOMBI», «JloKa3aTeabCTBO OT
npoTuBHoro», «CyllleCTBOBaHMEe U eOUMHCTBEHHOCTb IepreHAuKy/asipa K mpsmon», «Metof,
reoMeTpuueckux Mect», «Meron ynaBoeHusi MenmaHbl», «Teopema Dajieca U TeopemMa O
MPOTNIOPLIMOHAIBHBIX OTpe3Kax», «lleHTp Macc TpeyrosbHUKa», «lV3MeHeHUEe TPUTOHOMETPUUYECKUX
GYHKIMIA TIpM BO3pacTaHUM yriaa», «DopMyJibl IJIT paanyCcoOB BIMCAHHBIX M ONMMCAHHBIX OKPYKHOCTEN
MPaBWIbHBIX MHOTOYTOJBbHUKOB», «YpaBHeHUe TpsiMon», «JIBuskeHne», «CBOMCTBA [BUKEHUS»,
«Teopema 0 mpousBeneHNM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIEHUM OTPE3KOB CEKYIIMX, TeopeMa O
KBaJipaTe KacaTeJbHOM».

CiiemyeT YMEHBIINUTb KOJMUYECTBO YacOB Ha u3yueHne teMm: « Cummerpuunble ¢purypbl. OCHOBHBIE
CBOJVICTBaA OCeBOV cumMeTpumn», «LlenTpanbHas cummerpus», «IlapamienbHblil mepeHocy», «IloBoporT»,
«IIpeobpaszoBanme momobmst. Ilogobue COOTBETCTBEHHBIX 3JeMeHTOB», «(OCHOBHBIE 3amauM Ha
IIOCTPOEHME C IOMOIIBIO LMPKYJIS U JIMHEHKN», «JleKapToBbl KOOPAMHATHI Ha IUIOCKOCTU», «PeleHne
TPEYroJbHUKOB», «Ilomobue Gpuryp».

BricBoGoaMBIIIMECS YaChl MCITOIL30BaTh Ha pellieHne 3a7au ¥ TOBTOpPeHNe.

BeposiTHOCTB M cTaTUCTUKA

B cBsi3u ¢ Tem, uTO MaHHbBIN KYpPC BbI3bIBAeT HaMOOJbIIME COXKHOCTY MJis obyuatormxcst ¢ 3P,
CBSI3aHHbIE CO CHIKEHHBIM YPOBHEM pasBUTHSI CJIOBECHO-JIOTMYECKOTO MBbIIIJIEHNS, €r0 W3ydeHue
IIO/KHO CTPOUTHCS Ha 6a30BOM YpOBHE M JOCTYITHOM [Jisi YUeHUKOB Marepuasie. OCHOBHOe BHMMaHMe



ClemyeT YIOeauTb pasfesiaM, CBSI3aHHBIMM C TIOBTOPEHMEM TIPOMAEHHOTO MaTepuasa, YBeJIUUYUTH
KOJIMYECTBO YIPasKHEHUN U 3aIaHNUI, CBSI3aHHBIX C MIPAKTUYECKON AEeSITeTbHOCThIO OOYYArOIIMXCS.

Heobxomumo mepecMOTpeTh cCofepykaHMEe TEeOPeTMUYEeCKOro Marepuajga M XapakTep ero
M3JIOKEHUSI: TeOpeTMYECKMii MaTepuaja IpPernogHOCUTb B IIPOIecce pelleHus 3amad UM BbITOJHEHUS
3a[JaHMIi HATJISIAHO-TIPAKTUYECKOTO XapaKTepa; He TpeGoBaTh BbIBOAA M 3alIOMMHAHMS CJIOSKHBIX (GOpMYII,
peleHust HeCTaHJAPTHBIX, TPYOOEMKIUX 3aJaHnil. Psig TeM ciieqyeT M3ydaTh B O3HAKOMUTEIbHOM IUTaHE.

[Tporpamma mpemocTaBiisieT aBTOpy pabodeil MporpaMMbl CBOOOAY B pacrpeneseHny MaTtepuaia
Mo 4verBepTsiIM (TpumecTpam). PacmpenesieHne BpeMeHM Ha M3y4yeHME TeM B TeueHue y4eOHOro roja
CaMOCTOSITEJIbHO OTpefessieTcsl 06pa3oBaTe/IbHOM OpraHM3anyei ¥ 3aBUCUT OT OCOOEHHOCTEN TI'PYIIIbI
ob6yuarormxcst ¢ 3[TP u nx ocobbIx o6pa3oBaTeIbHbIX TOTPEOHOCTEN.

Bunpl pesitenbHocTM obyuaronmxcst ¢ 3I1P, obycioBieHHble 0COObIMM 0Opa3oBaTeIbHBIMU
MOTPEOHOCTSIMM M 0OeCIeunBarole OCMbICJIEHHOE OCBOEHME COAEPKaHMM OOpPa30BaHMS MO MPEeaMETY
«Matemaruka»

CogepskaHue BUAOB JHesTeabHOCTM oOOyvaronmxcss ¢ 3[IP  ompepensiercss uX 0COOBIMM
ob6pasoBarebHbIMM ITOTpebHOCTSIMU. [ToMumo mmporo ucnonbzyembix B @AOIT OO0 obmmx a1 Bcex
00YYaOIINXCS BUIOB AESTEIbHOCTY CJIEIyeT YCUJIUTh BUABI AESTEIbHOCTU CIielyidUIHbIe OJIS1 JTaHHOM
KaTeropum getel, obecreunBaroIe OCMbICJIEHHOEe OCBOEHME COMepyKaHusI 0Opa3oBaHMs 1O IPeaMeTy:
yCUJIEHNE TPeIMETHO-TIPAKTUYECKON IesITeJIbHOCTM C aKTMBM3AlMell CEHCOPHBIX CUCTEM; uyepeqOBaHue
BUIOB J€SATETbHOCTY, 3a[Ie/ICTBYIOIIMX Pa3/IMUHbIe CEHCOPHbIE CUCTEMbI; OCBOEHME MaTepuaia ¢ OIOpoin
Ha QJITOPUTM; <IIOIIArOBOCTb» B M3YUEHMM MaTrepuasia; MCIIOJb30BaHMEe TOIMOJTHUTEIbHOM BU3YaJIbHOM
OMOpbI (CXeMbl, 111a6JIOHbI, OMTOPHbIE TAGINUIIbI); PEUEBOI OTUET O MPOIECCe U Pe3yJbTaTe AesITeIbHOCTH;
BBITIOJTHEHME CIIeLMAIbHBIX 3aIaHNIA, 00eCIIeUuMBaIOIIMX KOPPEKIIMIO PETY/ISIINNA YUueOHO-TT03HABATEIbHOMN
IesATEeTbHOCTY ¥ KOHTPOJIb COOCTBEHHOI'O pe3yJIbTaTa.

IOns obyuaronmxcss ¢ 3[1P  cyiiecTBeHHBIM SIBJISIIOTCSI  TIpMeMbl  pabOTbl C  JIEKCMUYECKUM
MarepuajioM IO Tmpeamety. [IpoBomuTcs crenuanbHas paboTa MO BBEIEHMIO B aKTUMBHBIN CJIOBaph
00YYaOIINXCSI COOTBETCTBYIOIIEN TepMUHOIOTMK. V3yyaeMble TEPMMHBI BBOASITCS HA ITOJIMCEHCOPHOM
OCHOBe, 00si3aTe/IbHAa BU3yasJibHAsl MOMAJEP)KKA, aJITOPUTMbI PabOThI C OIpe[esieHNeM, OTIOPHbIE CXEMbI
IIJIST aKTyaIM3aiyy TePMUHOJIOT M.

Mecto yue6HOro npeagmera «MaTemaTuka» B y4eOHOM IIjIaHe

B cootBercTBUM ¢ DemepasbHbIM rOCYIapCTBEHHBIM OOpa30BaTEIbHBIM CTaHAAPTOM OCHOBHOTO
ob1iero o6pasoBaHusi yuebHbI mpeameT «MaTeMaTuka» BXOOUT B MpeaMeTHYIO obsacTb «MaTtemaTtuka
u uHbopmaTMKa» U SBIASETCS OOs3aTeNbHbIM Iy u3yuyeHus. B 5-9 kjmaccax yuebGHbIN IpeaMer
«MaremaTnka» TpaAUIMOHHO U3yUaeTCs B paMKax CJIeAYIOIIMX YUueOHbIX KypCOB: B 5-6 Kjaccax — Kypca
«Marematnka», B 7-9 kmaccax - KypcoB «Ajsrebpa» (BKIIOUas 3JIEMEHTbI CTAaTUCTUKU U TEOPUN
BepositHOcTeln) U «['eomerpusi». Hacrosiienn mporpaMMoil BBOOAUTCS CaMOCTOSITE/IbHBINA yUeOHBI KYpC
«BeposiTHOCTD U CTaTUCTUKA».

OO611iee 4YMC/IO YacOB, PEKOMEH[OBAaHHbBIX MJII M3y4eHUs MareMaTukyu (6a30BbIii YpOBEHb) Ha
YpPOBHE OCHOBHOTO 06111ero obpasoBanusi, - 952 vaca: B 5 kiacce — 170 uacos (5 yacoB B Hefeso), B 6
kiacce — 170 vacos (5 uyacoB B Hemeno), B 7 kiacce — 204 yaca (6 yacoB B Hefes0), B 8 kinacce — 204
yaca (6 4acoB B Hefesmo), B 9 kiacce — 204 yaca (6 4acoB B HeZEJI0).

[TnaHupyemble pe3ysibTaTbl OCBOEHMSI yyebHOro mpeamera «MaremaTuka» Ha YpOBHE OCHOBHOT'O
o6111ero o6pasoBaHusI

N3yueHne maremMaTuKy Ha YpPOBHE OCHOBHOTO OOIllero 06pa3oBaHMsI HAIMlpaBieHO Ha JOCTUKeHMe
obyuatomymucs ¢ 3[1P TMYHOCTHBIX, MeTarpeAMEeTHbIX U MPeIMETHbIX 00pa30BaTeIbHbIX pPe3y/IbTaTOB
OCBOEHMST yU4eOHOTO TTpeimMeTa.

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHMS IIPOrPaMMBbl 110 MaTeMaTMKe XapaKTepPU3yIOTCs:

MaTpUOTUYECKOEe BOCTIIMTAHME:

MPOSIBJIEHMEM MHTepeca K IPOILIOMY M HACTOSIILIEMY POCCUICKOM MaTeMaTUKM, LeHHOCTHBIM
OTHOIIIEHMEM K [OCTVXKEHUSIM POCCUMCKUX MaTeMaTMKOB M POCCUIICKOM MaTeMaTMUeCKOM IITKOJIbI, K
MCIIOJIb30BAHMIO 3TUX IOCTYDKEHUN B IPYTUX HayKax M MPUKIaIHbIX cepax;

rpakIaHCKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBITIOJHEHMIO OOSI3aHHOCTEN TpakgaHMHA W peanu3aluy €ero IIpas,
MpEeCTaB/IEHNEM O MaTeMaTUMYeCKMX OCHOBax (GYHKIMOHMPOBAHMS PAa3/IMUHBIX CTPYKTYp, SIBJIEHUM,
MpoLenyp TPaskAAHCKOrO OOIlecTBa (HAampuMeEpP, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO
ITUYECKUX npo6neM, CBSI3aHHBIX C IIPAKTUMYECKMM IIPpMMEHEHMEM ,HOCTM)KGHMﬁ HayKu, OCO3HaHMEM
BayKHOCTY MOPAJbHO-3TUYECKUX TIPUHIIUIIOB B I€SITEJIbBHOCTM YYEHOTO;

TPYHOOBOE BOCIIUTAHME:

YCTQHOBKOJM Ha AaKTMBHOE YyuyacTMe B pelleHMM MPAKTUYECKMX 33[ad MaTeMaTudecKoi
HaIpaBJIEHHOCTM, OCO3HAaHMEM BasKHOCTM MaTeMaTHM4YeCKOro oOpa3oBaHMs HA MPOTSKEHMM BCEM SKU3HU
IJIST YCIEITHOV TPOo(deCCMOHATbHOM [eATeTbHOCTM UM Pa3BUTMEM HEOOXOOVMBIX YMEHMI, OCO3HAaHHbIM
BBIOOPOM ¥ MOCTPOEHMEM MHAMBUAYAJIbHON TPAEKTOPUM OOpa3OBaHMS U KM3HEHHBIX IJIAHOB C YYETOM
JIMYHBIX MHTEPECOB ¥ OOIIECTBEHHBIX TIOTPEOHOCTEI];

3CTETMUECKOe BOCITUTAHME:

CIOCOGHOCTBIO K 3MOLMOHAIBLHOMY M 3CTETUMYECKOMY BOCIPUSITUIO MaTeMaTMueCKUX OObEeKTOB,
3aaay, peHJeHMﬁI, paccyxmeHMﬁ, YMEHMIO BUAETh MaTeMaTU4YeCKe 3aKOHOMEPHOCTU B ICKYCCTBE,

[IEHHOCTY HayYHOTO TIO3HAHMS:

OpI/IeHTaLU/IeI‘/JI B OeATeJIbHOCTU Ha COBPEMEHHYIO CMCTEMY HAyUHbIX Hpe,ILCTaBIIeHI/II‘/JI 06 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHMS YesioBeKa, MPUPOAbI M OOIeCTBa, MTOHMMaHMEM MaTeMaTUYeCKOV HayKy Kak
chepbl yesOBEUECKON MTESITETbHOCTH, STAOB €€ pasBUTUSL M 3HAYMMOCTM [JISi Pa3BUTHUS LIMBUIU3AINN,
OBJIaIEHMEM SI3bIKOM MaTeMaTMKM M MaTeMaTMuecKOM Ky/IbTypoM KaK CpEeACTBOM IIO3HAHMS MUPA,
OBJIaJeHemM HpOCTQf/lLLIMMI/I HaBbIKaMM I/ICC)'IeJlOBaTeJ'[bCKOI‘/JI nesiTeJIbHOCTU,

dbusnyeckoe BocmuTaHue, (GOpPMUPOBAHME  KYIbTYpPbl  3AOPOBbS M  SMOLMOHAIBLHOTO
6J1aronoTyymst:

TOTOBHOCTBIO IPUMMEHSATb MareMaTudyecKyue 3HaHMS B MHTEpecax CBOEro 3[0pPOBbs, BeIeHMUS
3M0poBOro oOpasza JKM3HM (3AOpOBOe TMNUTaHMe, COAJAHCHMPOBAHHBIM PEXUM 3aHSITUII M  OTIbIXa,
peryssipHasi usmueckass aKTMBHOCTb), CHOPMUPOBAHHOCTHIO HaBbIKa pediekcum, MpU3HAHMEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO 3Ke MpaBa IPyroro 4ejoBeKa;

9KOJIOTMYECKOE BOCITUTAHME:

OpMeHTaLMeli Ha IpMMEHeHMe MaTeMaTMUeCKUX 3HaHui [OJI pelleHus 3amad B 06JacTu
COXPAHHOCTY OKPY>KaIOIllel Cpe[bl, MJIaHMPOBAHMS MMOCTYIIKOB M OLIEHKM MX BO3MOXHBIX ITOCENCTBUN
IIJIST OKPY’KaIoIel Cpedbl, OCO3HAHMEM TIJI0OAJTLHOTO XapaKTepa SKOJOTMYECKMX MPOOIeM U IyTeil UX
pellieHns;

aganTanys K MISMEHSIIOIIMMCST YCIOBUSM COLMAIbHOM U PUPOIHON CPebl:

TOTOBHOCTBIO K JENCTBMUSIM B YCJIOBUSIX HEOIPeNeNEHHOCTM, TOBBIIIEHNIO YPOBHS CBOEI
KOMIIETEHTHOCTN 4Yepe3 IMPaKTUUYECKYIO OeATE/JIbHOCTb, B TOM UMCJIE€ YMEHME YUUTLCA Y OPYTIUX )'IIO}IeIL/’I,
npuoGpeTaTh B COBMECTHOM I€ATEIbHOCTM HOBbIE 3HAHMS, HAaBBIKM ¥ KOMIIETEHIMY U3 OMbITA IPYTHUX;

HeOOXOIMMOCTBIO B (OPMMPOBAHMM HOBBIX 3HAHUM, B TOM uKcyie (OPMY/IMPOBaATh UIEN, TIOHSITHS,
runore3bl 06 0OObEKTaxX U SBJIEHMSIX, B TOM UMCJIE paHee He WM3BECTHBIX, OCO3HABaTb eUIUThI
COOCTBEHHbBIX 3HAHMIA ¥ KOMIIETEHTHOCTEN, IVIaHMPOBAaTh CBOE pPa3BUTHE;

CIIOCOGHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPMHMMATb CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPeOYIOIINII KOHTPMEDP, KOPPEKTUPOBATh IIPUHMMAEMbIE peIlleHNs] U AeMCTBUS, GOPMYIMPOBATh U
OIIEHMBATh PUCKU U TIOCTECTBYSI, POPMMUPOBATDH OIIbIT.

MeranpenMeTHbIe pe3y/IbTaThl:

B pe3synbrare ocBoeHMs1 mporpaMMbl IO MaremMaTVKe Ha YPOBHE OCHOBHOI'O 0011lero o6pa3oBaHmsI
y oo6yuatorierocss ¢ 3I[IP 6ymyT cdopmupoBaHbl MeTalpeaMeTHbIE Pe3yJIbTaTbl, XapaKTepU3YIOIIecs
OBJIaJIEHVEM YHUBEPCAJIbHBIMM MTO3HABATEIbHBIMU JEMCTBUSIMM, YHUBEPCAJTbHBIMY KOMMYHUKATUBHBIMU
,HeﬁCTBMHMM " YHUBEPCAJIbHBIMU PEryJIaTUBHbBIMUA IZLeI‘/JICTBI/IFIMI/I.

OsiaieHne yHUBEpPCATbHBIMY YUeOHbIMY TTO3HABATETbHBIMM I€ICTBUSIMMA:

YCTaHaBJIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3M B XOME€ YCBOEHMSI MaTeEMaTUYeCKOro MaTepuara;

BBISIBJIATb JeUIIUT JaHHbIX, HEOOXOAMMBIX IJIS1 PEILlIEeHNs TOCTAaBAEHHON 3a1a4M;

C TIOMOIIBIO YUMTEJST BbIOMpPATh CIOCOO pellleHnss MaTeMaTU4ecKoy 3amauyu (CpaBHMUBATH
BO3MOSKHbIE BAPUAHThI PEIIeHMS]);

MIPUMEHSTDb U NPeoOpa3oBbIBATh 3HAKM M CUMBOJIBI B XOZIe PellleHNsT MaTeMaTUUeCKUX 3aay;



YCTaHaB/IMBATh MCKOMOE U TaHHOEe TIPU PellleHNM MaTeMaTU4eCcKoi 3a1auin;

MMOHMMATD U MHTEPIPETUPOBATh MH(POPMAIIMIO pa3IMUHbIX BUIOB U (HOPM MpeaCTaBIeHNS;

WJITIOCTPUPOBATh pelllaeMble 3aauy rpaduuecKUMy CXeMaM;

3¢ GEeKTMBHO 3aTIOMMHATh ¥ CUCTEMATU3UPOBATh MH(OpMAIIO.

MMOHMMAaThb ¥ MCIOJIb30BaThb MaTeMaTUYeCKMe CpencTBa HarjasigHocTu (rpaduku, OuarpaMMbl,
TaGINIIbI, CXEMbI U Ap.) AJIS WITIOCTPAII, MHTEPIIPETalli, apryMeHTalN.

OBnageHne YHUBEpPCAJIbHbIMY YUeOHBIMY KOMMYHMKATUBHBIMU IE/CTBUSMMU:

OpraHM30BbIBaTh YUe€OHOE COTPYOHMUUYECTBO ¥ COBMECTHYIO MOESATEIbHOCTb C YUYUTEIEM W
CBEPCTHMKAaMM B IIPOIIeCCe pelleHns 3a/1ay;

B3aMMO/IE/ICTBOBATh ¥ HAXOOUTh OOIMe CIIOCOObl paboThl; paboTaTh B I'PYIINE: HAXOAUTH OOIlee
pellieHe ¥ paspeliaTb KOHQGJIMKTbI HA OCHOBE COTJIACOBAHMSI MO3ULIMI M YUYETA MHTEPECOB; CJIYIIATh
napTHEpa; popMyMpoBaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOE MHEHME,;

MIPOTHO3MPOBaTh BO3HMKHOBEHME KOHQJIMKTOB MPY HAJIMUMM Pa3HbIX TOYEK 3PEHMSI M paspellaTh
KOH(IMKTBI Ha OCHOBE YUETa MHTEPECOB U MO3UILIUI BCEX YUYACTHUKOB;

apryMeHTMpOBaTh CBOIO TMO3MUIMIO U KOOPAMHMPOBATb €€ C IO3UIUSIMM IIapTHEPOB B
COTPYIHMYECTBE NPV BHIPAOOTKE OOIIErO pelIeHNsI B COBMECTHOM NeITeIbHOCTH;

BBITIOJIHATh CBOIO YaCTh pabOThI, JOCTUraTh KaUYECTBEHHOTO pe3yJ/bTaTa ¥ KOOPAMHMPOBATh CBOU
JeVICTBUS C IPYTMMM YJeHaMy KOMaH/Ibl;

OIIeHMBATh KaUeCTBO CBOEro BKJa/a B OOIIMI IIPOIYKT.

OsafieHne YHUBEPCATbHBIMIM YUeOHBIMIU PETYISTUBHBIMU AECTBUSIMMA:

CTaBUTh LIeJIM, BbIOMpATh M CO3HaBaTh @JITOPUTMBbI [JIST peIleHus] yUYeOHbIX MaTeMaTUYeCKUX
pobJieM;

IJIAaHMPOBAaTh M  OCYIIECTBJISITb  HEeSATEJIbHOCTh, HAIpaBJeHHYIO Ha pelleHue 3amay
MCCJIeIOBATEIbCKOT'O XapaKTepa.

dbopmyupoBaTh M yaepsKMBaTh YuyeOHYIO 3ajJauy, COCTaBJATh IIAaH M IIOC/IeIOBATeIbHOCTD
JIeICTBIIA;

OCYVILECTBJISITh KOHTPOJIb IO 06pasily ¥ BHOCUTb HEOOXOAMbIE€ KOPPEKTUBBI;

KOHTPOJIMPOBATD MPOIIECC U Pe3y/IbTaT YUeOHO MaTeEMaTUUYECKOM NesTeIbHOCT;

aJeKBaTHO OIIeHMBAThb MPAaBMUJIBHOCTb WJIM OIIMOOYHOCTb BBHIMIOJHEHMs Y4eOHON 3amauu, eé
0O'bEKTUBHYIO TPYIHOCTb ¥ COGCTBEHHbIE BO3MOKHOCTY €€ pellleHs;

CIMYaTh CIocoO OEeMCTBUSI M €ro pe3ysbTaT C 3aJaHHbIM 3TAJIOHOM C ILeJIbI0 OOHapYsKeHMS
OTKJIOHEHU! Y OTJINYMI OT STAJIOHA.

MpeaBUIETh TPYIHOCTM, KOTOPbIE MOT'YT BOSHUKHYTD IIPU pellieHny yueGHOM 3a1auu;

MMOHMMATh TMPUUMHBI, TI0O KOTOPHIM He ObUI JOCTUTHYT TpeOGyeMblii pesyabTaT OesTeJIbHOCTH,
omnpeessaTh MO3UTUBHbIE M3MEeHEeHNsI ¥ HallpaBJieHus], Tpebylollye gaabHelilleli paboThl;

PEryJIMpoBaTh CIIOCOO BhIPAsKEHMST SMOIIUIA.

[TpenmeTHble pe3yabTaThl OCBOEHMSI IPOrpaMMbI IO MaTeMaTMKe IIpelCcTaBjeHbl II0 Tomam
0o6yueHMs B paMKaX OTHebHBIX YUeOHBIX KYypPCOB: B 5-6 Kyaccax — Kypca «Martematnka», B 7-9 Kimaccax
- KypcoB «Asrebpa», «['eomerpusi», «BeposTHOCTb 1 CTaTUCTUKAY.

PABOYAMA ITPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6 KIIACCBI

e uzydenus yuebHOro Kypca

[TpuopuTeTHBIMY 1ieJIIMM O6yUYeHNsT MaTeMaTuKe B 5-6 Kiaccax SIBJISIFOTCS:

" mpomoDkeHre (GOpMUPOBAHUSI OCHOBHBIX MaTeMaTMUYeCKUX TMOHSTUMIM (UMCIIO, BEJIMUMHA,
reoMeTtpuyeckas ¢urypa), ob6ecreunBaIMX MPeeMCTBEHHOCTb U MepPCIeKTUBHOCTb MaTeMaTiueCcKOro
06pa3oBaHysT OOYYAIOIIMXCS;

" pasBUTHME WHTE/UIEKTyaJIbHbIX ¥ TBOPUYECKMX clocobHocTen obyuarommxcs ¢ 3I1P,
TI03HABaTeIbHOM aKTMBHOCTH, MCCIEOBATEIbCKMUX YMEHMI, MHTepeca K U3yUeHMI0 MaTeMaTuK;

» nonseneHue obyuaromxcs ¢ 3[IP Ha JOCTYITHOM /i1 HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M
MaTeMaTUKM U OKPY3KaIoIIero Mmpa;

* ¢dopmupoBanme (YHKIMOHAIbHOM MaTeMaTM4ecKoil I'PaMOTHOCTM: YMEHMSI pacllO3HaBaTh
MaTeMaTuueckye OOBbeKTbl B peajibHbIX JKM3HEHHBIX CUTYaLUsIX, IPUMEHSITbh OCBOEHHbIE YMEHMS [Jis
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pelIeHns MPaKTUKO-OPMEHTUPOBAHHBIX 3aau, MHTEPIIPETHPOBATh TOTyUYEeHHbIE Pe3y/IbTaThl Y OLEHMBATh
MX Ha COOTBETCTBME MPAKTUIECKON CUTYaIUN.

OcHOBHbIE JIMHUM COAEpsKaHMsS Kypca MareMaTuku B 5-6 Kkimaccax - apudmeruyeckas wu
reoMeTpuueckas, KOTopble Pa3BMBAIOTCS MAapa/IJIe/IbHO, KAKAAs B COOTBETCTBUM C COOCTBEHHOI JIOTUKOM,
OIHAKO, He HEe3aBMCMMO OJHA OT JPYroi, a B TECHOM KOHTAaKTe M B3aMMOZENCTBMU. Takxke B Kypce
MTPOUCXOINT 3HAKOMCTBO C 3JIEMEHTaMM ajredpbl  OMMUCATEIbHON CTATUCTUKN.

N3yuenne apmdmernueckoro Marepuasa HauMHAETCS CO CUCTEMATM3alMM M Pa3sBUTHSI 3HAHUI O
HaTypaJbHbIX UMCJAX, I[IOJyYeHHbIX B HayaJIbHOM IKosie. IIpyM 3TOM  COBepIlIeHCTBOBaHME
BbIYMCJIUTETLHOM TEXHUKM U (DOpMMPOBaHME HOBBIX TEOPETUUECKUX 3HAHUIM COYETAeTCS C pPasBUTUMEM
BBIUMCJIUTENIbHOM KYJIbTYPbI, B YaCTHOCTM C OOy4YEHMEM IMPOCTEMIINM TMPUEMAM TMPUKUIKU U OLIEHKU
pe3yIbTaTOB BbIUMCIEHMN. V3yueHMe HATypaJbHbIX uMces MPOJOJIKAeTCss B 6 Kjlacce 3HAKOMCTBOM C
HaYaJIbHBIMY TOHSITUSIMU TEOPUY JETUMOCTH.

Ipyroit KpyIHbli GJIOK B comepykKaHuy apu@MeTUIecKoy JUHMUM — 3TO Apobu. Hauano usyuenus
OOBIKHOBEHHBIX M JECSITUUYHBIX IpPo6Gel OTHECeHO K 5 kjaccy. DTO MIepBbIi 9Tall B OCBOEHMM HpOOeit,
KOrla MPOMCXOOUT 3HAKOMCTBO C OCHOBHBIMM MAESIMM, TOHATUSIMM TeMbl. [Ipy 3TOM paccMoTpeHue
OOBIKHOBEHHBIX Apo0eil B IIOJIHOM OOBEME TIPeAlIecTBYeT W3YUYEHUIO [eCSITUUYHBIX Apobeil, dYTo
11€/1IeCO0OPa3HO C TOUKM 3PEHUST JIOTMKYU M3JIOXKEHUS] UMCJIOBOM JIMHUM, KOT[AA TpaBWwiIa IEACTBUI C
IEeCSITUYHBIMU APOOSMM MOXXHO OOOCHOBATh YK€ M3BECTHBIMM QJITOPUTMaMM BBITIOJTHEHUS ECTBUIA C
OOBIKHOBEHHBIMM IpOOSIMM. 3HAKOMCTBO C HECSITUYHBIMM [APOOSIMM DPACIIMPUT BO3MOKHOCTM  [IJISI
MOHMMAHMSI OOYYaIONIMMUCS TPUKJIATHOTO IPMMEHEHMsS HOBOW 3aluMCy TIPU M3YUEHUM JPYTUX
MIPeIMeTOB M IIPU MPAKTUIECKOM MCIoyb3oBaHmu. K 6 Kiaccy OTHECEH BTOPOIL 3Tal B U3yYeHUM Apobeii,
rje MPOMCXOAUT COBEPIIIEHCTBOBAHNE HABbIKOB CpPaBHEHMSI U ITpeobpa3oBaHusl Ipobert, OCBOEHNE HOBBIX
BbIUMCJIUTEbHBIX &JITOPUTMOB, OTTAUMBaHME TEXHVKM BbIUMCIEHUN, B TOM UMCJIe 3HaUEHMI BbIpayKeHW,
comepKalmmxXx ¥ OOBIKHOBEHHBbIE, U JeCSITUYHble ApoOM, YCTAaHOBJIEHME CBSI3€I MEXKIYy HUMM,
paccMOTpeHMe TMPUMEMOB pellleHMs] 3afady Ha Opobu. B Hauase 6 Kiacca MPOMCXOAUT 3HAKOMCTBO C
MOHSTVEM ITPOIIEHTA.

OCcO06eHHOCTDBIO U3YUYEHUST MTOJIOKUTETbHBIX ¥ OTPUIIATEIbHBIX UMCEJT SIBJISIETCSI TO, YTO OHU TaKXKe
MOT'yT pacCMaTpUBATbCS B HECKOJIBKO 3TarnoB. B 6 kiacce B Hauasie usydyeHus teMbl «[looxkuTebHbIe 1
OTpMIIATe/IbHbIE UYMC/Ia» Bbifensercsa mnoareMa «llenble umciaa», B paMKaxX KOTOPOM 3HAKOMCTBO C
OTPUIIATENIbHBIMM UMCIAMM UM JEMCTBUSIMM C TIOJIOKUTEJbHBIMM ¥ OTPULIATEIbHBIMM  UMCJIAMU
TIPOMCXOINUT Ha OCHOBE COJIeP)KAaTeJIbHOTO MOAX0/1a. DTO MO3BOJISIET HA AOCTYITHOM YPOBHE TTO3HAKOMUTD
YUaIIMxCcsl MPAKTUYECKM CO BCEMM OCHOBHBIMM MOHSATUSIMM TEMbBI, B TOM YMCJIe U C TIpaBWIaMy 3HAKOB
TIPY BBITIOJIHEHMM apuPMeTUUeCKUX AeCTBUIA. V3yueHne paloHabHbIX YMCesI Ha 3TOM He 3aKOHUYMUTCS,
a OymeT WPOJO/DKEHO B Kypce aireOppl 7 Kjacca, YTO CTaHET CJeOYIOMMM ITPOXOIOM BCeX
TIPUHIMITMABHBIX BOIIPOCOB, TEM CaMbIM pasfesieHue TPYAHOCTel obJierdaeT BOCIPUSITME MaTepuasa, a
pacripeieJieH e BO BpeEMEHM CIIOCOOCTBYET ITPOUYHOCTM MPHOOPETaEMbIX HaBbIKOB.

[Tpu oGyueHMM pellleHMI0 TEKCTOBBIX 3aJau4 B 5—6 Kjaccax MCIOJb3YIOTCS apubMeTniecKue
puéMbl peliieHns. TeKCTOBbIe 3amaui, pelllaeMble IMPyU OTPabOTKE BBIUMCIUTEIbHBIX HABBIKOB B 5—6
KJIaccax, pacCMaTPUBAIOTCS 3aJjauy CJeAYIOIIMX BUIOB: 3a[1auy Ha IBVDKEHMeE, Ha YacTy, Ha MOKYIIKY, Ha
paboTy U MPOU3BOIUTEIBHOCTD, Ha MPOIIEHTHI, HA OTHOIIEHMS 1 mporopiimu. Kpome Toro, o6yyvarormecs
3HAKOMSITCS C TMpUEMaMM pelleHMs] 3amad IepebopoM BO3MOXKHBIX BapuMaHTOB, y4yaTcs paboTaTh C
mHOpMallne, MpeacTaBJAeHHOM B popmMe TabJINII MIM TarpaMM.

B paboueit mporpamme mnpenycMOTpeHO (GOpMMpOBaHME IPOMNEAEBTUUECKUX aredpandyecKmux
npeacTaByieHni. bykBa Kak CMMBOJI HEKOTOPOTO YMCJIa B 3aBMCUMOCTY OT MaTEMaTUYECKOrO KOHTEKCTa
BBOJIMUTCSI TOCTENEeHHO. bykKBeHHasi CMMBOJIMKA IIMPOKO UCIIOIb3YeTCs MPesk/e BCero MJis 3ammcu oOImX
YTBEPKIEHUN U TIPemJIoKeHuii, (OpMYyJ, B YaCTHOCTU JIJISI BBIUMCJIEHUSI T€OMETPUUYECKUX BEIUUMH, B
KayeCcTBe «3aMeCTUTeJISI» UMCIa.

B kypce «Martematuku» 5-6 KjgaccoB IpefcTaB/ieHa Har/sigHasi reoMeTpys, HampaB/ieHHas Ha
pasBuUTHE OOPA3HOTO MBIIIUIEHUS, TTPOCTPAHCTBEHHOT'O BOOOpaXKeHMsI, M300pa3suTeIbHbIX YMEHMIL. DTO
B&)KHBIN 3TAll B M3YUYEHUM T'€OMEeTPUM, KOTOPBI OCYILIECTB/ISIETCS Ha HaTrJISIAHO-TIPAKTUYECKOM YPOBHE,
OMMpaeTcsl Ha HarISIAHO-0Opa3HOe MbIIUIeHNe o0yuarommxcs. bosblias posb OTBOAUTCS MPaKTUUYECKOM
IeATebHOCTY,  OMbITYy,  9KCIEepPUMEHTY,  MojenupoBanmio. OOydarommecss  3HaKOMSTCS  C
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reoMeTpuuecKuMu GUrypamMm Ha IMJIOCKOCTM M B IMPOCTPAHCTBE, C UX MPOCTEMIIMMM KOHOUTYPALUSIMMA,
yuyaTcss M300paykaTb MX Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare, pacCMaTpMBAIOT MX IPOCTEMIIINE
cBONMCTBAa. B mporecce wm3yueHMs HarJIAgHOM T'e€OMETPMM 3HAHMS, TOJyYeHHbIe OOYYAIOIMIMMUCS B
HauyaJIbHO I1IKOJIe, CUCTEMATU3UPYIOTCS Y PACIIMPSIIOTCS.

MecTo y4ebHOro Kypca B yueOHOM IIJIaHe

CorimacHo yueOHOMY IIaHY B 5-6 Kjaccax M3y4yaeTcss MHTErPMPOBAaHHBIA — IMpeaMeT
«Marematnka», KOTOPbIM BKJIIOUaeT apuMeTHdeckuii mMaTepuag M HaIJIOHYIO TeOMETPUIO, a TaKXKe
MIpOTIeIEBTUYECKME CBEAEHMSI U3 areOpbl, 3JIEMEHTBI JIOTUMKM M Havala OMMCATeTbHOM CTaTUCTUKHA.

Yy4eGHbIl JIaH HA M3yYeHue MaTeMaTuKu B 5-6 Kjaccax OTBOOUT He MeHee 5 yueOHbIX YacoB B
HeJIeJTI0 B TeUeHMe KaskIoro rojma ooydyeHus, Bcero He meHee 340 yuyeOGHbIX YacoB.

COIEP)XAHUME YUEBHOI'O KYPCA «MATEMATHWKA» (ITO TOOIAM OBYUYEHNS)
5 KJIACC

HarypanbHble uncia u HyJIb

HarypanpHoe umcio. Psig HarypambHbix umcen. Ymcno 0. M3obpaskeHue HaTypaJbHBIX UMCET
TOYKaMM Ha KOOPAVHATHOM (UMCJIOBOI) IPSIMOIA.

[MTosuioHHas cucTemMa cumcaeHus. “Pumckast HyMmepaiiust Kak IpyuMep HEMO3UIIMOHHOM CUCT€eMbI
cancnenysi* !, [lecsiTiuHast cucTeMa CUMCIIEHMSL.

CpaBHeHMe HaTypaJbHbIX UMCesl, CpaBHEHME HATYPaJbHbBIX uuces ¢ HyséM. CriocoObl CpaBHEHMS.
OkpyrJieHre HaTypaJIbHbIX UMCel.

CiiokeHMe HaTypaJbHbIX UMCEJI; CBOMCTBO HYJISI IPU CJIOKeHMM. BbluMTaHme Kak OeNCTBUE,
0o6paTHOE CJIOKeHUIO. YMHOKEHME HATypPaJbHbIX YMCEJ; CBOMCTBA HYJIA M €IMHUIIbI TIPU YMHOKEHUN.
Ilenenne Kak meincTByue, 06paTHOE YMHOKeHMIO. KOMITOHEHThI IeiiCTBUM, CBSA3b MeKAy HuMU. [IpoBepka
pesysibTata apudmeTnyeckoro AencTBus. IlepeMecTuTeNlbHOE ¥ COYETATEJIbHOE CBOVCTBA (3aKOHBI)
CJIOKEeHMSI M YMHOKEHMS, *pacipee/IMTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHMS ™.

Ucnonb3oBanne OYKB MAJjid OOO3HAUEHMS HEM3BECTHOIO KOMIIOHEHTa M 3allMCU  CBOVICTB
apuPMeTUUeCKUX JeICTBUNM.

*IlesMTenM M KpaTHble uMciIa™, pasjiokeHre Ha MHOXKMTeIM. [IpocTblie M COCTaBHbIE UMCIIA.
*TIpusHaku geaumocTtu Ha 2, 5, 10, 3, 9*. JlesrleHne ¢ 0CTaTKOM.

CrerneHb C HaTYpaJIbHbIM ITOKa3aTeieM. 3alCh YMCIa B BUIE CYMMbI Pas3psiAHbIX CIaraeMblX.

UncioBoe BbIpaskeHMe. BbrumcieHue 3HaYeHMM YMCIOBBIX BbIPAyK€HMI; TIOPSTOK BBITTOJTHEHUS
nevictBuil. Mcrosib3oBaHe Py BBIUMCIEHUSIX TIEPEMECTUTETBHOTO Y COUETATETbHOTO CBOMCTB (3aKOHOB)
CJIOKEHMS i YMHOXKEHMS, *pacipeeuTeIbHOTO CBOMCTBA YMHOKEHMS *.

Hpobu

[TpencraByiienne o nApobGM Kak crocobe samucy dYacTy BesnmunHbl. OOBIKHOBEHHBIE IPOOU.
[TpaBuabHBIE U HempaBuabHbIe npob6u. CMelllaHHas APOOb; MpeaCTaB/ieHe CMEIIaHHOM Apobu B Buie
HeIpaBUJILHON Apo6M U BblJeJIeHNe 11eJI0) YaCTH UMcJia M3 HeIpaBUIbHOM Opobu. M3obpaskeHne gpobeit
TOYKaMM Ha UMCcjIoBOi npsamoii. OcHOBHOe CBOICTBO Apobu. *Cokpaiienne apobeit. ITpusemenmne apobu
K HOBOMY 3HamMmeHaTestto *. CpaBHeHMe Ipobeii.

CrnoxkeHue U BbIUMTaHME Apobeil. YMHOXKEHME U JejieHue npobeir; B3aMMHO-OOpaTHbIE IpoOu.
*HaxoskmeHne 4acTy 11eJIOro U 1IeJIOro M0 ero 4yacTu *.

Hecatuunas samuch apob6eii. IlpemcraBiieHre OeCSITUUYHON ApoOM B BUIE OOBIKHOBEHHOM.
W306paskeHne IecITUUHBIX Apo6eli TOUKaMy Ha uMcaoBou mpsimoii. CpaBHeHME JeCITUYHBIX JpOoOeii.

Apudbmernueckne OeMCTBUS C JeCITUYHBIMU Apo6sMu. *OKpyTriieHne JecsITUIHbIX Tpooeit™.

Pentenne TekcTOBBIX 3amau

Peiliienne TeKCTOBBIX 3amau apudmeTnueckuM crrocobom. *PeriieHne jormyeckux samad. Perrexne
3aja4 riepe6opoM BCeX BO3MOSKHBIX BapMaHTOB *. VIcIoib30BaHMe Mpy pelieHnit 3aaay TabJInIL 1 CXeM.

Pelitenne 3amau, comepsKalllMxX 3aBUCMMOCTM, CBSI3bIBAIOIME BEJMYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; 1ieHa, KOJUYeCTBO, CTOMMOCTh. EQVMHMITBI M3MepeHusT: MacChl, 00bEMa, 1IEHbI; PACCTOSTHMSI,
BpeMeH!, CKOpocTH. CBSI3b MEXIY eqMHUIIaMM U3MepEeHMS KasKI0/ BeJIMYMHbI.

1
3HGCL u gajiec * *0003HAYEHBI TEMbI, U3YUCHNEC KOTOPLIX IIPOBOAUTCA B O3HAKOMUTECIIbHOM IJIaHE. He,uaror CaMOCTOATCIBHO
onpeaciiaeT o0BeM n3y4acMoro mMmarepualia.
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Pelrene oCHOBHBIX 3a/1a4 Ha IpOOMN.

[IpencraBiieHMe JaHHBIX B BUIEe TabJ/IMII, CTOJIOUATBIX AMarpaMM.

Harnsimnas reometpust

Harnsigable mpencraBieHnss 0 ¢urypax Ha IUIOCKOCTM: TOYKa, MpsMasi, OTPe3OK, JIyd, YToOJI,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YT0os. [IpsIMOIt, OCTpPbIii, TYIION U pa3BEPHYTHIE YTJIbI.

InuHa oTpeska, MeTpuUYecKue eOVHUIIbI IJMHbL. [[JIMHa JJOMaHOM, IepuMeTp MHOTOYTOJbHMKA.
V3mepeHe 1 MOCTPOEHME YIJIOB C ITIOMOIIbIO TPAHCIIOPTHPA.

Harnsigable mipencraBieHusi O ¢urypax Ha IUIOCKOCTM: MHOTOYTOJbHUK; IPSIMOYTOJIbHUK,
KBafipaT; TPeyroJbHMUK, *0 paBeHCTBe uryp ™.

N3o6paxkenne ¢uryp, B TOM uMcjae Ha Kieruatoi Oymare. *IlocTpoeHue KoHuUrypaimi mus
yacTel MpsIMOM, OKPY>KHOCTHM Ha HeJIMHOBAHHOM U KjieTuaToi 6ymare™. Vcmonb3oBaHmue CBOMCTB CTOPOH
¥ YTJIOB IIPSIMOYTOJIbHMKA, KBaJ[paTa.

[Tnomanp MpSIMOYroJbHMKA M MHOTOYTOJbHMKOB, COCTaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM
ymcse Guryp, n300pak€HHbIX Ha KyieTuyaToi 6ymare. EAHMUIIBI M3MepeHus: TIOIIa .

*HarnsgHble MpefcTaBaeHusT O MPOCTPAHCTBEHHBIX (GUrypax: IPSIMOYIOJIbHbIN Iapalie/enuies,
KyO, MHOrOrpaHHMKMU. V3o0OpaskeHue TMPOCTEMIIMX  MHOTOIpaHHMKOB. PasBépTku Kyba n
napayenenunena. CosgaHue Mojeselt MHOTOIpaHHMUKOB (13 6GyMaru, IIPOBOJIOKM, IUIACTUIMHA U Ap.)*.

*O6bEM MPIMOYTOJIBHOTO Mapasuiesennena, Kyoa. Equuuiibl usmepenus o6béma *.

6 KJIIACC

HarypanbHbie uncna

Apudmernueckue OeiCTBUS C MHOTO3HAYHBIMM HaTYypaJbHbIMM YMc/IaMyU. UMCIOBbIe BhIpaykeHus,
MOPSIIOK JIeMCTBUIA, MCIIOJIb30BaHMe CKOOOK. Mcromb30BaHMe Py BBIUMCIEHUSX IIepeMeCTUTEILHOrO U
COYeTaTeJIbHOTO CBOJCTB CJIOXKEHMSI M YMHOKEHMsS, *pacipeme/uTeIbHOr0 CBOMCTBA YMHOKEHMS.™
OKkpyreHre HATypPaJbHBIX YMCE.

Hemutenu M KpaTHble umcia; *HauOOMbIIMIA OOLLMIA OEIUTeNb M HauMeHblliee obllee KpaTHOe.
IenumocTb CyMMBbI U TIpou3BefeHus . JleyieHne ¢ OCTaTKOM.

Hpobu

OO6bIkHOBEHHAsT ApoOb, OCHOBHOE CBOMCTBO [Jpo6u, cokpaileHue napobeir. CpaBHeHUe U
yropsimounBaHue apo6Geii. PelieHue 3amau Ha HaXOKIEHME YacTU OT IeJIOr0O M IIeJIOrO IO ero 4acTu.
IIpo6bHOe umcio Kak pe3yabTaT mejeHus. [IpencraBiieHne OeCITUYHON OpoOM B BUIEe OOBIKHOBEHHO
IpoOU ¥ BO3MOXKHOCTD ITpeICTaB/IeHNs OOBIKHOBEHHOM Opo6M B BuAe OecITUIHON. [lecsSTuuHbie 1pobu u
MeTpuueckas cucreMa mep. Apudmernyeckue IeCTBUS U UMC/IOBbIE BbIpaskeHMsSI ¢ OObIKHOBEHHBIMU U
JIeCSITUYHBIMU TPOOSIMU.

OtHottenne. [lefeHne B JaHHOM OTHoIleHM. *Macita6™®, mponopuus. IIpuMeHeHre TPOTOPLNiA
IIpU peleHny 3amad.

[Touatue mnporieHTa. BbluMciieHne MpoOIleHTa OT BEIMUMHBI M BEJIUMYMHBI IO €€ IMPOIEHTY.
BrIpaskeHne IpOLIeHTOB AeCITUUHbIMU Apobsmu. PellieHne 3agay Ha MPOLIEHThI. BhipaskeHe OTHOIIEHMS
BEJIMUMH B MIPOLIEHTAX.

[TonoskuTenbHbIE ¥ OTpULIATEIbHBIE YMC/Ia

[MTonoskutenbHble M OTpuIlaTebHble unciaa. llemble umciaa. *Momysib 4mcia, reoMeTpuyeckast
MHTepIpeTanys MopyJs umciaa®. M3obpakeHue umcesl Ha KOOpPAMHATHONM mpamoi. *Uuciosble
TIPOMEXKYTKM *,

CpaBHenue uncen. Apudmermueckue HEUCTBUS C IIOJOXKUTENbHBIMY UM OTPUIIATEIbHBIMU
YMCJIAMU.

[IpssmoyToJIbHAS cHCTEMa KOOPAMHAT Ha IIOCKOCTY. KoopayHaTel TOUKM Ha IJIOCKOCTH, abcuycca
u opauHarta. [TocTpoeHne Touek 1 GUryp Ha KOOPAMHATHON TIOCKOCTH.

ByKkBeHHbIe BbIpasKeHMsT

[TpumeHeHne OYKB [JIsT 3allMCM MaTeMaTUMUYECKUX BbIpakeHMii ¥ TipenjioskeHuit. CBoMCTBa
apudMeTUUeCKNX [OeiCTBUI. *ByKkBeHHble BBIpAXKEHMSI ¥ UMCJIOBbIE ITOACTAHOBKMU.® ByKkBeHHbIE
pPaBEeHCTBa, HAXOKIEHME HEeM3BECTHOro KoMmoHeHTa. Dopmysbl; ¢GOpMyJbl IepuMeTpa ¥ ILIOMIAIN
IPIMOYTOJIbHMKA, KBaapaTa, *006bEéMa Mapasuiesenniena u Kyoa®.

Periienne TeKCTOBBIX 3a1a4
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PeliieHne TeKCTOBBIX 3amay apudmeTnueckuM crmocobom. *PeriieHne normvyeckux 3amad. PerreHne
3amay mepe6opoM Bcex BO3MOXKHBIX BapUaHTOB. ™

Pemienne 3agau, copepskaliuMx 3aBUCUMMOCTM, CBSI3bIBAIOIIMX BEeJIUMUYMHBI: CKOPOCTb, BpeEMS,
paccTosiHue; IleHa, KOJIMUECTBO, CTOMMOCTB; IPOU3BOAUTEIBHOCTb, BpeMsl, 00bEM paboThbl. EXMHMIIEI
M3MepeHNsI: MacChl, CTOMMOCTM; PaCCTOSIHUSI, BpeMeH!, CKOpocTu. CBsi3b MeXAY eqVMHUIIAMU U3MepeHNs
KayKIOM BeJIMUMHBI.

Pelienne 3apau, CBSI3aHHBIX C OTHOIIEHMEM, MPOMOPLMOHAIBHOCTBIO BEJIMYMH, IMPOLEHTAMMU;
pellieHe OCHOBHBIX 3aa4 Ha APOOY U MPOIIEHTHI.

*O1eHKa 1 IPUKMUIKA, OKPYTJIeHMe pesyabTara ™.

*CocraBjieHre OYKBEHHBIX BbIPAKEHMIA IO YCIOBUIO 3a1aum *.

[TpencraBiieHre HaHHBIX C MOMOILIBIO Tabmi U auarpamm. CTosGuarbie OMarpamMmbl: YTEHUE U
noctpoenye. UteHye KPyroBbIX JMarpamMm.

Harnsignas reometpust

Harnsigable mpencraBieHnss 0 ¢urypax Ha IUIOCKOCTM: TOYKa, IMpsMasi, OTPe3OK, JIy4, YToJI,
JIOMaHasi, MHOTOYT'OJIbHUK, YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD, KPYT.

*B3auMHOe  pacloJIO)KeHue [OBYX TMpSIMbIX Ha IUIOCKOCTM, TapajijieJibHble  IpSIMbIE,
NeprieHIVKYJIIpHbIe MpsiMbie *. Vi3MepeHne pacCTOSIHMIL: MEKAY OBYMSI TOUKaMM, OT TOUKMU IO IPSIMOIL;
IJIMHA MapIIpyTa Ha KBaJ[paTHOM CETKe.

UNsmepeHne u 1OCTpoeHMe YIJIOB C TIOMOIIbIO TpaHCIOPTUpa. BuAbl TpeyrogbHUKOB:
OCTPOYTOJTbHBIMN, MIPSIMOYTOJIbHBI, TYIIOYTOJIbHBIN; paBHOOEIPEHHBIN, PaBHOCTOPOHHUIA.
YeTbIpEXYTOMBHUK, TIPUMEPbI YeThIPEXYTOIbHMUKOB. [IpsSIMOYTo/IbHUK, KBalpaT: UCIOIb30BaHe CBOVICTB
CTOpPOH, YIJIOB, OuaroHaieir. *M3ob6paxkeHue reoMeTpmyeckux GUIyp Ha HEIMHOBAHHOM Oymare C
MICIIOJIb30BaHMEM LIMPKYJIs, IMHENKY, YTobHMKa, TpaHcropTupa *. [TocTpoenns Ha KjieT4aroil Gymare.

[Tepumerp mHOrOyrosibHMKA. [loHsITMEe TUIOWIAmM GUTYPBI; E€IMHUIBI M3MEPEHUs TUIOLIAIN.
[TpubmskéHHOe M3MepeHMe IUIoOWaaM (GUryp, B TOM 4YKcJIe Ha KBaapaTHoi certke.™ TlpubmmkéHHOe
M3MepeHue IJIMHbI OKPYKHOCTHM, IIJIOIIAaan Kpyra ™.

*CUMMeTpus: 1eHTpasibHasl, OCeBasi M 3epKajbHas cMMMeTpuu. IlocTpoeHue CUMMEeTPUUHBIX
uryp*.

*Haryissouble TmpencTaBieHUs] O MPOCTPAHCTBEHHBbIX (urypax: Mapajuiesienurern, Ky6, mpusma,
nMpaMmuaa, KOHYC, IWWIMHAP, Iap u cdepa. M3obpaxkeHue MpoCTpaHCTBEHHbIX ¢uryp. I[Iprmepsr
pPa3BEPTOK MHOTOTPAHHUKOB, IMIMHApa U KoHyca. Co3maHue Mojesei MpOCTPaHCTBEHHbIX duryp (U3
6ymaru, IpoBOJIOKU, TJIACTUIMHA U IIp.).

[ToHatne obbeéma; enuMHUIbI M3MepeHUs oO6beéma. OOBEM NPSIMOYTOJBHOrO Tapasuiesienunesna,
Ky6a*.

[TNTAHUPYEMBIE ITPEIMETHDBIE PE3VJIbTATBI OCBOEHUS ITPOI'PAMMDbBI
YYEBHOI'O KYPCA «<MATEMATUKA».

OcBoenne yueb6HOro Kkypca «Marematuka» B 5-6 Kjaccax OCHOBHOM IIKOJIbI JOJIKHO
obecrieunBaTh JOCTUKEHME CIENYIOIIMX TTPeIMETHbIX 00pa30BaTeNbHbIX Pe3Y/IbTaTOB:

5 KJTACC

Urnicsia v BbIYMCIIEHUS

OpueHTUPOBaTHCS B MOHSATUSIX UM ONEPUPOBaTh Ha 6A30BOM ypPOBHE TEpPMMUHAMM, CBSI3AHHBIMU C
HaTYypaJbHBIMM YMCJIaMY, OOBIKHOBEHHBIMU U IECITUYHBIMU TPOOSIMIA.

CpaBHMBaTb ¥ YIOPSAOUMBATHL HATypajbHble 4YMCIA, CPaBHMBATh B TPOCTEMIINX CITydyasix
OOBIKHOBEHHbBIE TPOOU, TECITUYHbIE TPOO.

COOTHOCUTbh TOUKY Ha KOOPAMHATHOM (YMCJIOBOM) MPSIMOM C COOTBETCTBYIOIIUMM €/ YMCIIOM U
1300paskaTh HATypaIbHbIE UMCJIa TOUYKAMM HAa KOOPIAMHATHOM (UMCJIOBOM) MPSIMOIA.

BoinonHaTh apudmeTnueckme IeicTBUS C HATypPaJbHbIMU YMC/IaMU, C OOBIKHOBEHHBIMU JPOOSIMU
B MPOCTENIINX CITyUasiX.

BbIMomHATh TPOBEPKY, MPUKUAKY PE3yJIbTaTa BbIUMCIEHUN.

OKpyrasiTh HaTypaJibHbIE UMCIIA.

PeliieHne TeKCTOBBIX 3a7a4

Pemrate TekcTOBbIe 3amauM apuMETHUYEeCKMM CIOCOO0M M C TOMOIIBID OPraHM30BaHHOTO
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KOHEUYHOTO Tepebopa Bcex BO3SMOXKHBIX BApMAHTOB (TIpM HEOOXOAMMOCTY C HAIPABJISIOIIEH ITOMOIIBIO).

Pemrate 3amaum, copepskaliye 3aBUCUMOCTM, CBSI3bIBAIONIME BEIUUMHBI: CKOPOCTb, BpPEMSI,
paccTosiHMe; I11eHa, KOJMYECTBO, CTOMMOCTb (IIpY HEOOXOAMMOCTM C MCIOJb30BaHMEM CIIPABOYHOM
mHboOpMaInn).

Wcnonb3oBaTh KpaTkye 3aMucu, CXEMbI, TaGIMIIbI, 0O03HAUYEHMS TIPU PEIIeHUY 3a7ad.

[Tonb30BaTbCSI OCHOBHBIMM €OMHMUIIAMM W3MepeHMsl: IIeHbl, MacChl; PACCTOSIHMS, BpPEMEHN,
CKOPOCTH; BBIPaKaThb OAHM E€AVHMIIBI BEJMUMHBI uyepe3 npyrue (TIpU HEOOXOAMMOCTM C OIOpOi Ha
CITPaBOYHYIO MHOOpPMAINIO).

U3Bnekatp wHbOpPMaNMiO, TMpeACTaBJIeHHYIO B Tabiauile, Ha CTOJOYATOM [OMarpamme,
MHTEPIIPEeTUPOBATh MpeACTaB/IeHHbIe TaHHbIE, MICII0JIb30BaTh JaHHbIE TIPY PEIIeHUN 3a/1a4.

Harnspnas reomeTtpust

[Tonb30BaTbCS TreOMETPUYECKUMM  TOHSITUMSMM: TOYKA, IIpsiMasl, OTPe3OK, JIyd, YTroJ,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOAMTL TpMMEpPbI OOBEKTOB OKPY’KAIOIIEro Mupa, uMemunx GopMy M3YUeHHbIX
reoMeTpuuecKux Guryp.

Ucnonb3oBaTh TEPMUHOJIOTMIO, TPU HEOOXOAMMOCTM I10 BU3YaJbHOM OTOpe, CBSI3aHHYIO C
yIjlaMu: BepIIMHA, CTOPOHA; C MHOTOYTOJbHMKAMM: YrOJ, BepIiMHA, CTOPOHA, [OMaroHaslb; C
OKPY’KHOCTBIO: pagnyc, IMaMeTp, IeHTP.

N306pakaTh M3yvYeHHbIE TeoMeTpuueckue (Gurypbl Ha HEJIMHOBAHHOM M KjeTuaToy Gymare C
MTOMOIIIBIO IIVIPKYJISI U JIMHENKY (ITOC/Ie COBMECTHOTO aHasIM3a).

Haxomutb OjMHBI OTPE3KOB HEMOCPENCTBEHHBIM M3MEPEHMEM C IOMOIIbBIO JIMHENKY, CTPOUTh
OTpEe3KM 3aJaHHON AJIMHbBI; CTPOUTH OKPY>KHOCTD 3aIaHHOTO paamnyca.

Wcnonb30BaTh CBOVICTBA CTOPOH M YIJVIOB IMPSIMOYTOJIbHMKA, KBaApara IJjIsl MX IOCTPOEHMS,
BBIUMCJIEHMS TIJIONIAAN Y TIEpUMeETpa.

Bbrunciate mepumeTp M IUIOIMIAAb KBajpaTa, MPSIMOYTOJbHMKA, (GUIYp, COCTaBJIEHHBIX W3
MPSIMOYTOJIbHMKOB, B TOM unciie GUryp, 306 paskE€HHbIX Ha KJIeTYaToM Oymare.

[Tos1b30BaTbCSI OCHOBHBIMY METPUYECKMMM €OVHUIIAMM M3MEPEHUS AJIMHBI, TUIONIAAN; BbIPaskaTh
OIHV €IVHUIIbI BEJIMYMHBI yepe3 Apyrue (IIpy HeOOXOIMMOCTY C OTIOPON Ha CIIPaBOYHYIO MH(OpMAIIo).

Pacrio3HaBaTh Mapasuienienuies, Kyo, MCIOJb30BaTh TEPMMUHOJIOTMIO: BepIIMHA, pedpo I'paHb,
M3MepeHNsl; HaXOAUThb U3MepeHMs Mapaiesennrena, Kyoa.

Borunciate 06béM Kyba, Mmapasuiesienuiiefa 1o 3aJaHHbIM M3MepeHusiM (C OMOpPOy Ha aJIfOPUTM
YUYeOHBIX JIeVICTBUI), TOJIb30BATbCS eAVHUIIAMY U3MepPeHs OOBbEMA.

PelllaTh HeCJIOKHbIE 33[]Jauy HA M3MEPEHME reOMEeTPUYECKMX BEJIMUMH B TIPAKTUYECKUX CUTYAIMSIX
(TIp1 HEOO6XOAMMOCTHM C BU3YaJIbHOI OITIOPOA).

6 KJIACC

Uncia 1 BbIYMCIeHUS

OpueHTHPOBATHCS B MOHATUSAX M ONEPUPOBATh Ha 6GA30BOM YpOBHE TepMMHAMM, CBSI3AHHBIMU C
Pa3JIMYHBIMM BUIAMM UYMCEST M CIOCOOaMM MX 3aIliCH, MepeXOAuTb (€CaM 3TO BO3MOXKHO) OT OJIHOM
(opMbI 3amMCK YKMCIa K JPYTOii.

CpaBHMBaATDh U YIIOPSIAOUMBATD lieJible Uycjia, OObIKHOBEHHbBIE U JIECSITUUHbIE APOOM, CPaBHUBATh
Y1CJia OMHOTO U Pa3sHbIX 3HAKOB.

BoinonHaTe apudMeTnyeckme OeiiCTBUS C HATYPaJbHBIMM U LI€JIBIMU UMCIaMM, OOBIKHOBEHHBIMU
Y OeCATUYHBIMU IPOOSMMU, ITOJIOKUTETbHBIMY Y OTPUIIATETbHBIMM UMCIAMMU.

Borumciare 3HaueHMsT YMCIOBBIX BbIPayKEHMIA, BBITIOJHATbD TPUKUIKY M OLIEHKY pe3ysbTaTa
BBIUVMCJIEHN; BBITTOHATDH MIPe0OPa3soBaHMsT YMCJIOBbIX BbIpAXKEHUI Ha OCHOBE CBOVICTB apMpMeTHUeCKuX
TEVICTBUIA.

COOTHOCUTb TOUKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €if UMCJIOM U M300paskaTh
YyCJla TOYKaMy Ha KOOPAVHATHOM MPSIMO, HAaXOIUTbh MOIYJ/Ib UMCJIa.

COOTHOCUTD TOUKU B MPSIMOYTOJIbHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOM TOUKU.

OKpYTISTD LieJIble UMcyia U AeCITUIHbIe Ipobu (M0 06pasily), HaXOAUTh MPUOIVIKEHNS YMCET.

UnciioBble ¥ GyKBEHHbIE BbIPAyKEHMS

OpueHTHPOBATHCS B MOHSATUSAX M ONEPUPOBATh Ha 6GA30BOM YpOBHE TEPMMHAMM, CBSI3aHHBIMU C
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3aMMIChIO CTETIeHN YMCiIa, HAaXOOUTh KBagpaT M KyO uMcia, BBIYUCIATh 3HAUEHMSI TPOCTEMILNX UMCIIOBBIX
BBIPasKEHMI, COJIepsKallMX CTEIeHM.

[Tosib30BaThCS MpU3HAKAMM JEIMMOCTY (TIpY HEOOXOAMMOCTY C OMOPON Ha aJrOpuTM IpaBuia),
pacKIanbIBaTh HaTypasbHbIE UNMC/Ia Ha MTPOCThIE MHOXKUTEIN.

*ITosb30BaTbCST MAcCIITAbOM *, COCTAB/ISATh MPOMOPIUN U OTHOIIEHMSI.

Ucnonb3oBath OYyKBbI [IJIT OOO3HAUEHMSI YMCEN TIPU 3alMCU MaTeMaTUUECKUX BBIPASKEHUMN,
HaxOIMUTb 3HAUeHMs] OYKBEHHBIX BBIPDOKEHMIA, OCYILECTBJISII HeOOXOAuMble TOACTAHOBKM U
npeobpa3oBaHms (C OTIOPON Ha aJITOPUTM YUEOHBIX AEMCTBUN).

Haxomutb Hen3BeCTHbIN KOMIIOHEHT PaBEHCTBA.

Pentenne TekcTOBBIX 3aa4

PelraTh MHOTOIIIAarOBbIE TEKCTOBbIE 33auy apubMeTUUECKMM CITIOCOO0M C OMOPON Ha BOMIPOCHBII
TIJIaH.

Pemiate mpocreiiie 3amauM, CBSI3aHHbIE C OTHOILIEHMEM, IPOTMOPIMOHAIBHOCTBIO BEIMYMH,
MIPOIIEHTaMM; pelllaTh TPY OCHOBHbBIE 3a/1auM Ha IPOOY U MPOIIEHTHI.

Pemiate 3amaum, cogepskalliye 3aBUCUMMOCTY, CBSI3bIBAIOIME BEJMUYMHBI: CKOPOCTb, BpeEMS,
paccTosiHue, ieHa, KOJIMYECTBO, CTOMMOCTD; ITPOU3BOIUTEIbHOCTD, BpeMs], 00béMa pabOThI, UCIIOIb3YSI
apudMeTMyecKmne  OEWCTBUS,  OLIEHKY, MNPUKUAKY;  TIOJb30BaTbCS  €AVHUIAMM  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYMH.

CocraBisiTh 6YKBEHHbIE BbIPAsKEHMS 110 YCJIIOBUIO 33[]aUy TIOCJ/Ie COBMECTHOT'O aHajIM3a.

UsBnekatp uHpOpMaImioo, MpencTaBJIeHHYI0O B TabimMIax, Ha JIMHEHON, CTOJ0YaTOi WIn
KPYroBOJ JuarpaMmax, MHTEpPIPEeTUPOBaThb IpeACTaBJIeHHbIe IaHHbIE; MCIOJIb30BaTh [JaHHbIE IIPU
pelreHnn 3a1ady.

[IpencraBiisiTh MHOOPMAIINIO C IIOMOIIBIO TaOJINII, JIMHEITHOM M CTOJIOUATON AMarpaMM.

Harnspaas reometpust

[TpyBomANTh MpMMepbl OOBEKTOB OKPYKAIOIIEro Mupa, uMemmnx GopMy M3YUYEeHHbIX
reoMeTPUUYECKUX TUIOCKUX Y ITPOCTPAHCTBEHHBIX (PUTYp, TPUMepbI PABHBIX ¥ CUMMETPUYHBIX QUTYD.

N306paxkaTh C MOMOIIBIO IMPKYJIS, JIMHENHKY, TPAHCIIOPTUPA HA HEJIMHOBAHHOM M KJIETUYATOM
6ymare M3yuyeHHbIE [JIOCKVE TeOMeTpuYecKye GUrypbl U KOHOUTypalmmn, CMUMMETPUYHbIE (DUTYPBI.

NmeTrb mnpencraBieHMe O TEOMETPUUYECKMX IMOHSITUSX: PaBEHCTBO (QUryp, CUMMETPUS, OCh
CUMMETPUU, IIEHTP CUMMETPUN.

Haxomutb BeJIMUMHBI YIJIOB M3MEpPEHMEM C TOMOIIbBIO TPAHCIIOPTUPA, CTPOUTb YIJIbI 3aTaHHOI
BEJIMUMHbBI, TIOJIb30BATbCSI TP peIIeHMM 3alad TPaayCHOM MEpPOi YIJIOB; pacllio3HaBaTh Ha 4YepTeskax
OCTPBIiA, TPSIMOA, PA3BEPHYTHIN U TYIION YIJIBI.

Borumcnars mymMHy JIOMaHOM, IIEPUMETP MHOTOYTOJIbHMKA, TI0JIb30BAThCSI €IMHUIIAMM M3MEpPEeHMST
IJIVHBI, BbIpAXKaTh OJHM €AVHUIbI U3MEPEHMS IJIMHbI Yepe3 IpyTHe.

HaxopuTb, MCIOIb3ys YepTEKHbIE MHCTPYMEHTDI, PACCTOSTHUS: MEKAY ABYMSI TOUYKAMM, OT TOUKMU
IO TIPSIMOIA, IJIVHY ITyTY Ha KBaJ[paTHO CETKe.

Boruncnars mioiaab Guryp, COCTaBJIeHHBIX U3 MPSIMOYTOJIbHMKOB, MCIIO/Ib30BaTh pa3OueHne Ha
PSIMOYTOJIbHUKM, Ha pPaBHbIe GUrypbl, JOCTpaMBaHMe OO MPSIMOYTOJIbHNUKA; MOJIb30BaThCSI OCHOBHBIMU
eOVHULIAMYM M3MEPEeHMs IIJIONIAIN; BhIpaskaTh OOHM €OVHUIIbI M3MEepeHMs IIIoanayu uepe3 Apyrue (mpu
HEeOOXOIMMOCTH C OTIOPOM Ha CIIPABOYHYIO MH(pOpMAIINIO).

PacnosHaBaTh Ha MoOmeIsIX ¥ U300pakeHMsSIX MMUpaMUAy, KOHYC, UMJIMHIAD, MCIIOJb30BaTh
TepMMHOJIOTMIO: BepIliHa, pebpo, rpaHb, OCHOBaHMe, pPa3BEPTKaA.

N306paskaTh Ha KJIeTUaTOM Gymare MmpsiMOYTOJIbHbBIN Mapaliesernuies,.

Boiunciarh 06bEM MPSIMOYTOJIBHOIO TMapajuiesienniena, Kyba, I0/Jb30BaTbCs OCHOBHBIMU
eIVHULIAMYM U3MepeHMs 00bEMA; BbIpaskaTh OOHM €AVHUIIBI M3MepeHuss 00bEMa yepes Apyrue (C Oropon
Ha CIPaBOYHYIO MHGPOPMAIINIO).

Pemrath HecJOXKHBIE 3aauM Ha HAXOXIEHME TeOMETPUYECKUX BEJIMYMH B IMPAKTUUECKUX
cutyauusx (mpy HeoO6XOAMMOCTH C BU3YaJTbHOM OIOPOIA).

PABOYAM ITPOT'PAMMA YUEBHOT'O KYPCA «AJITEBPA». 7-9 KITACCBHI

Lenu nsyveHus: yue6HOro Kypca

Ausrebpa SIBISIETCSI OGHUM M3 OMOPHBIX KYPCOB OCHOBHOJ IIIKOJIBI: OHA OOecrieuMBaeT M3yuyeHue
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OPYTUX IOUCUMIUIMH, KaK eCTeCTBEHHOHAay4YHOro, TaK M TyMaHUTApHOTO LIMKJIOB, €€ OCBOEHMeE
HEeOOXOIMMO [JISi TTPOJIO/DKEHMST 0Opa3sOBaHMUSI M B TOBCEIHEBHOM >KM3HU. Pa3Butue y 0OyYarolIMXCs
Hay4YHbBIX TIpeICTaBJIEHNIA o MIPOVCXOXKIEHNUN
M CYIIHOCTM ajrebpanveckux abCTPaKIMii, CIIOcobe OTpaskeHMsT MaTeMaTUUYeCKOV HAayKOM SIBJIEHUIA U
MIPOLIECCOB B IIPUPOAE U OOIIEeCTBe, POJIM MaTeMAaTUUYEeCKOTrO MOJEIMPOBaHMSI B HAYUHOM IMO3HAaHUM U B
MpaKkTUKe CIOCOOCTByeT (OPMMPOBAHMIO HAYYHOTO MMPOBO33PEHMSI ¥  KAyecTB  MBIIUICHMSI,
HEeOOXOAMMBIX [IJIS1 afanTalui B COBpeMeHHOM i poBoM ob1iecTBe. M3yueHne anre6pbl eCTeCTBEHHBIM
0ob6pasoM obecrieunBaeT pasBUTHE YMEHMS HAOIIOOATh, CPABHUBATh, HAXOIUTh 3aKOHOMEPHOCTHM, TpebyeT
KPUTUYHOCTY MBIIIUIEHMSI, CTIOCOOHOCTY apryMEHTMPOBAaHHO OOOCHOBBIBATb CBOM JEMCTBUSI M BbIBOJBbI,
dbopmynupoBaTh yTBepskaeHusi. OcBoeHMe Kypca ajireOppl oOecreuynBaeT pPasBUTHE JIOTMYECKOTO
MBIIIIEHMS OOYYAIOIIMXCS: OHM UCIIOb3YIOT NeyKTUBHbBIE M MHIYKTUBHbBIE PACCYKIEHMs, 00001IeHNe U
KOHKpeTM3auuio, abcrparvpoBanue u aHajgoruio. O6ydeHme anrebpe IMpearosaraeT 3HAUYMUTENIbHbBINA
00bEM CaMOCTOSITEJIbHOM HEesITeTbHOCTY OOYYalolMXCsl, TTO3TOMY CaMOCTOSITeJIbHOE pellleHyue 3amad
€CTeCTBEHHBIM 00Pa30M SIBJISIETCS peayu3alueil NesiTeIbHOCTHOTO ITPUHITMITA O0yYeHMS.

B crpykrype mporpamMmbl yuebHOro Kypca «Ajredpa» OCHOBHONM IIKOJIBI OCHOBHOE MECTO
3aHMMAIOT COJepyKaTeJbHO-MeToauueckme JimHUM: «YUncma u BbIUMCIEHUs»; «Ajarebpandeckue
BbIpOKEHMSI»; «YpaBHeHMs M HepaBeHCTBa»; «®yukuum». Kaxpmas wu3 3TuX copepskaTebHO-
METOIMYECKUX JIMHUI Pa3BMBAETCS Ha MPOTSIKEHUM TPEX JIET U3YUYeHUsT Kypca, eCTeCTBEHHbIM 006pa3oM
nepervieTasCb M B3aMMOZENCTBYSI C APYTMMM €ro JIMHUSIMU. B xome m3ydeHMs: Kypca OOYYarOIIMMCS
MPUXOINUTCST JIOTMYECKM PACCYKIaTh, VICIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM
11€/1IeCO006Pa3HO BK/IIOUUTH B MPOTPaMMy HEKOTOpbIE OCHOBBI JIOTMKM, MTPOHM3BIBAIOIIME BCE OCHOBHbIE
paszesibl MaTeMaTMUeCKOrO OOpa3oBaHMs ¥ CIIOCOOCTBYIOIIME OBJIANEHMIO OOYYAIOIIMMMUCSI OCHOB
YHUBEPCATbHOTO MaTeMaTUUeCKOro si3bIka. Takum 06pa3oM, MOKHO YTBEPKAATh, UTO COMEpPsKaTeIbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Airebpa» SIBJISIETCSI €r0 MHTEr PUPOBAHHBIN XapaKTep.

Cogmepskanme juHuMM «Yucaa U BBIUYMCIAEHUSI» CIYKUT OCHOBOM [Ji AaJIbHENMILEro M3ydeHMUs
MaTeMaTMKM, CIOCOOCTBYET pasBUTUIO Y OOYUAIOIIMXCS JIOTMYECKOTO MbIIIIEHNS, (POpMUPOBAHMIO
YMEHMSI TTOJIb30BaThCS aITOPUTMaMM, a TaKKe MPUOOPETEHMIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAVMbBIX
IIJIST TIOBCETHEBHOM >KM3HM. Pa3BuTIE TTOHSATHS O UMC/ie B OCHOBHOI IIIKOJIE CBSI3aHO C PallMIOHAbHBIMU U
MPPALMOHAIbHBIMY YMC/IaMu, (GOPMUPOBAHMEM TIPEICTABIEHNII O NENCTBUTELHOM UKciie. 3aBepIlieHune
OCBOEHMSI YMCJIOBOM JIMHUM OTHECEHO K CTapIleMy 3BeHy 0011ero o6pa3oBaHmsl.

CopepskaHne OBYX ajredbpamyeckux JUMHUN — «Ajredbpamyeckue BbIPaKeHUSI» U « Y paBHEHUST U
HEepaBeHCTBa» CIOCOOCTBYyeT (OPMMPOBAHMIO Y OOYYaIOIIMXCS MaTeMaTM4ecKoro armapara,
HEOOXOAMMOTO [JIsI pellleHus 3afa4 MaTeMaTUKM, CMEKHbIX MPEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHbBIX
3amad. B OCHOBHOM IIKOJIe Yy4YeOHBIM MaTepuas TPYNIMPYeTCs BOKPYT PaIllMOHAJIbHBIX BbIPAsKEHUM.
Anrebpa IeMOHCTPUPYET 3HAUEHVME MAaTeMaTUKM KaK S3bIKa [JIsl IOCTPOEHMS] MaTeMaTUUYeCKUX MOJIeJIeN,
ONMMCaHUSI TIPOIIECCOB ¥ SIBJIEHMM peajlbHOrO Mupa. B 3amaum oOyueHuss ajrebpe BXOIST TaKKe
IaJbHeNIee pasBUTHE AJITOPUTMUYECKOTO MBIIIUIEHMS, HEOOXOIMMOro, B YaCTHOCTM, IJISI OCBOEHUS
Kypca WuHGOPMATUKM, UM OBJIQZieHMe HaBbIKAMM AeAYKTUBHBIX paccykaeHmii. IIpeobGpasoBaHue
CUMBOJIBHBIX (POPM BHOCUT CBOM CIelM(UUEeCKUil BKJIAA B pasBUTME BOOOpaskeHMsI, CIIOCOOHOCTEN K
MaTeMaTUUeCKOMY TBOPUYECTBY.

Copnepskanne (QYHKIMOHATIbHO-Tpad®UUeCKOM JIMHUM HalleJIeHO Ha IOoJyvYeHue IIKOJbHUKAMMU
3HAHUM O QYHKIUSIX KaK BaKHENIIIe MaTeMaTM4YeCKO MOMAENN AJISl ONMMCAHUST M MICCAeAOBaHMUS pa3HO-
06pasHbIX TPOIECCOB U SIBJIGHUN B mpupose u obiiectBe. M3yueHne 3TOro martepuasna CIIOCOOCTBYeT
PasBUTUIO Y OOYYaIOIIMXCS YMEHMS MCIIOJb30BaTh pas/iMUHbIe BbIpa3uTEIbHbIE CpPEICTBAa SI3bIKa
MaTeMaTMKM — CJIOBeCHble, CUMBOJIMUECKMe, Tpaduueckue, BHOCUT BKJIaA B (GopmupoBaHue
MIpeACTaBIEHUI O POJIM MaTeMaTUKY B Pa3BUTUM LIMBUJIU3AIIUNA U KYJIbTYPBI.

MecTto yyebHOTO Kypca B yueOHOM I1JIaHe

CornacHo yuebHOMY IJIaHy B 7-9 Kiaccax m3ydaercsl y4yeOHBINM Kypc «Ajrebpa», KOTOPbIN
BK/TIOUAET CJIeAyIollie OCHOBHbIE pasfesibl coiepskaHus: «Yuciaa M BbIUKMCIIEHUS», «Asrebpanyeckye
BBIPKEHMSI», « Y paBHEHMST ¥ HEPABEHCTBa», « DyHKIMM».

YueGHbIN TJIaH Ha u3ydeHue ajrebpbl B 7-9 Kjaccax OTBOAUT He MeHee 3 y4yeOHBbIX YacOB B
HeJeI0 B TeYeHMe KakAOro roja obyueHus, BCero 3a Tpu roga obydeHusi - He meHee 306 yueOHbIX
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YacoB.
COIEP>XXAHUE YYEBHOI'O KYPCA «AJITEBPA» (ITO TOJAM OBYUYEHNS)
7 KITACC

Uncna 1 BbIYMc/ieHus

IIpobyu OOBIKHOBEHHBIE U AECSTUYHbIE, MEpPexol OT OMHOM (GOpPMbI 3ammcu Apobeit K IPYroi.
[ToHATME paUMOHAJIBHOTO YMCJIA, 3alyMCh, CpPaBHEHME, VYIOPSAOUMBAHME PAIMOHAJIBHBIX UMCEJL.
Apudmernyeckue AECTBUS C pallMOHAJIBHBIMM uMciaMu. PellleHue 3amau M3 peasibHOM MPAKTUKM Ha
YyacTu, Ha IpooOM.

CremneHb C HaTypaJbHBIM IIOKa3aTesieM: OIpenesieHye, Mpeobpa3oBaHMe BbIPAKEHUII HA OCHOBE
onpefeaeHus, 3ariCh OOJIbIINX UMUCEJT.

[TpolieHTHI, 3aIMCh MPOIEHTOB B Buje Ipobu U Ipobyu B BUAE MPOLIEHTOB. Tpy OCHOBHbIE 3aaun
Ha MPOLIEHTHI, pellieHe 3a1a4 U3 peaJbHOM MPaKTUKMN.

[TpumeHeHMe TPU3HAKOB IeTMMOCTH, Pa3jIOKeHMEe HA MHOXKNUTEM HATyPaJIbHbIX UMCel.

PeasibHbIE 3aBMCMMOCTHM, B TOM YMCJIE MTPSIMAst ¥ 06paTHAsT MPOITOPIIMOHATbHOCTH.

Anrebpanueckie BbIpasKeHUs

[lepemeHHble, 4YMCIOBOE 3HAUYEHME BbIPAKEHUSI C TepeMeHHON. JlomyCcTumble 3HAYeHUS
nepemMeHHbIX. [IpencTaBiieHre 3aBUCUMMOCTM MEXOY BelMuMHamMyu B Buae Gopmysbl. Bbramciaenust mo
dbopmynam.

[Tpeobpa3oBaHue OYKBEHHbIX BBIPAKEHMIA, TOXKIECTBEHHO paBHbIe BbIPAKEHMs, IpaBuiIa
nmpeoOpasoBaHMsl CyYMM M TIPOM3BEIEHMI, IIpaBMja PACKPbITMS CKOOOK ¥ TIPUBENEHUST IOIOOHBIX
CJIaraeMbIX.

CBOIJICTBa CTeleHM C HaTypaIbHbIM [TOKA3aTesIeM.

OpHounenbl u MHOrowieHbl. CrerneHb MHoOrowieHa. CriOoKeHMe, BBbIUMTAHME, YMHOXXEHME
MHOTOWIeHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXEHMS: KBajpaT CyMMbI M KBajpaT pasHocTu. Dopmyiia
PasHOCTY KBaJpaToOB. Pa3ioskeHrie MHOTOUJIEHOB HA MHOKUTEJIN.

VYpaBHeHMSI

YpaBHeHMe, KOpeHb YypaBHeHMs, IpaBuja IMpeoOpa3oBaHMs ypaBHEHUS, PaBHOCUJIbHOCTb
ypaBHEHUIA.

JIuHeliHOe ypaBHEHME C OJHOM IEepeMEHHOM, UMCIO KOPHEeN JIMHEHOTO ypaBHEHUSs, pelleHue
JIMHEeNHBbIX ypaBHeHuN. CocTaB/ieHMe YpaBHEHMII O YCJIOBUIO 3amaun. PerieHue TeKCTOBBIX 3amad C
MIOMOIIIBIO YPaBHEHMIA.

*JIuHeliHOe ypaBHEHME C [IBYMS IepeMEHHbIMU U €ro rpa(bm(*z. Cucrema ABYX JIMHEMHBIX
ypaBHEHMI C OBYMsI IepeMeHHbIMU. PellleHne cucreM ypaBHEHUI CITIOCOOOM IMOACTAHOBKMU. [Ipumepbl
peleHust TEKCTOBBIX 3a/1a4 C MIOMOIIbIO CUCTEM YpaBHEHMUIA.

DyHKUIUN

KoopauHara Touku Ha TpsMoil. UncioBble MPOMEXKYTKNU. PaccTossHMe MeXAy ABYMS TOUYKaMMU
KOOPAMHATHON IPSIMOIA.

[TpstmoyrosbHas cuctema Koopauuar, ocu Ox u Oy. A6cuycca v opayHaTa TOYKM Ha KOOPAMHATHOM
wiockocTu. [Ipumepb! rpadmKoB, 3amaHHbIX hopmysiamu. UreHne rpadMKOB peasibHbIX 3aBUCUMOCTEN.

[TousTe dyukumm. I'papuk dyakimm. CpoiictBa GyHKUMIA. JIMHeHas QyHKOUS, €€ rpadux.
Ipabuk dyukumm y = kx + b. *I'padmueckoe pelieHne JMHENHbIX ypaBHEHMII M CUCTEM JIMHEHbIX
ypaBHEeHMIT ™.

8 KJIIACC

Urnicia 1 BbIYMCIIEHNS

KBagpatubiii KopeHb wu3 unmcia. *IloHsiTMe 006 wuppauyMoHaJIbHOM umcie. JlecsaTuuHbie
pUOGIMKEHMsT MppalMOHaIbHbIX uncen™. CBoicTBa apubMeTHUeCKMX KBagpaTHbIX KOpHENH U UX
IpYMeHeHMe K TPeoOpa3soBaHMIO UMCIOBBIX BbIPAXKeHMIt 1 BbIUMCIeHUsIM. * JleiicTBUTeIbHbIE UMca ™.

CrerneHb C 1IeJIBIM TIOKa3areseM 1 e€ cBoycTBa. CTaHgapTHAs 3aMUCh YMCIa.

Aurebpanueckyie BbIpaykeHUsI

2 3[(60]: u gajiec * * 0003HAYECHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOJAUTCA B O3HAKOMUTEIIbHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.
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KBazmpaTHbIN TpEXWIEH; pa3yiokeHe KBaIpaTHOTO TPEXWIEHA Ha MHOKUTEIN.

Anrebpanueckas apobb. OCHOBHOe CBOJMCTBO ajirebpamueckor npobu. CroskeHue, BbIUUTAHMUE,
YMHOXKeHMe, efieHne anrebpandeckux apobeii. PaiyoHanbHble BhIpaykeHMs U UX TIPeobpa3oBaHue.

YpaBHeHUS U HepaBeHCTBa

KsazmpatHoe ypaBHeHue, (popmysia KOpHeli KBaapaTHOro ypaBHeHus. *Teopema Buera*. Perienue
YpaBHEHMI, CBOASIIMXCS K JIMHEMHBIM 1 KBaapaTHbIM. [TpocTetiiie qpo6HO-palioHaIbHbIe YPaBHEHWSI.

*I'padmueckasi MHTepHpeTalyusi ypaBHEHMI) C [BYMSI I€PEeMEHHbIMM ¥ CUCTEM JIMHEHHbIX
ypaBHEHMIA C OBYMs IepeMeHHbIMM *. TIpyuMepbl pelleHus CUCTEM HEJMHEWHbIX YpPaBHEHMI C IBYMs
nepeMeHHbIMM.

Perienne TekCTOBBIX 3aa4 aJirebpanyeckuM CII0OCOOOM.

UncioBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHONM IepeMeHHON. PaBHOCMIIBHOCTD
HepaBeHCTB. JIMHeliHbIe HEPABEHCTBA C OJHON repeMeHHONM. CUCTEMbI JTMHENHBIX HEPABEHCTB C OIHON
1epeMeHHOIA.

OYHKIUU

[Toustue pyukummu. O6acTb onpeneaeHns M MHOKeCTBO 3HaueHui ¢yHKuuyu. CriocoObl 3amaHust
byHKUMI.

I'paduk dyukumm. Yrenme cBoMcTB QyHKUMM IO €€ rpaduky. IIpumepbl rpadukoB GyHKLVINA,
OTpaykalolIMX peajbHbIe MPOIIECCHI.

@DYHKIIMM, OMMUCHIBAIOIIME MIPSIMYIO ¥ OOPaTHYIO MPOMOPIMOHATbHBIE 3aBUCUMOCTH, UX IpadUKM.
OYHKIUU y = xz, y = x3, y=4yoy =k *I'paduueckoe pellieHre ypaBHEHM ¥ CUCTEM YpaBHEHMI ™.

X

9 KJTIACC

Uncsia M BbIYMCIIEHUS

PatoHasbHbIe uncia, “MppaloHaabHble Uicia, KOHeUHbIe M 6eCKOHEUHbIe MeCSTUYHbIE TPOOM.
MHOXXeCTBO HeMCTBUTEIbHBIX UMCENT; NEMCTBUTENbHbIE UMCIAa KaK OEeCKOHEUYHbIe HEeCSITUYHbIE APOOM.
B3aMHO OmHO3HAYHOE COOTBETCTBUE MEXKAY MHOXXECTBOM [IEMCTBUTEIbHBIX UMCENT UM KOOPAMHATHOMN
MIPSIMOM.

CpaBHeHMe [1e/iCTBUTEJIbHBIX UiCesl, apudMeTnuecKme IeiCTBUs C Je/iCTBUTEIbHBIMI UMCIaMMu *.

Pasmepbl 06bEKTOB OKPYKAIOLIErO MUPA, IJIUTETLHOCTh IIPOIIECCOB B OKPYSKAIOIIEM MUPE.

[TpnbAMKEHHOE 3HAUEHNME BEJIMUMHBI, TOUHOCTb Mpubmskennsi. OkpyriaeHue umces. [Tpukuaka u
OIIeHKa Pe3y/IbTaTOB BbIUMCIIEHMIA.

YpaBHeHMS U HepaBeHCTBa

JIuneitHOe ypaBHeHMe. Pelllenne ypaBHEHNI, CBOOSIINXCS K JIMHEMHBIM.

KBagpaTHoe ypaBHeHMe. PellleHne ypaBHEHUM, CBOOSIIMXCS K KBaJpaTHbIM. DBuKBagpaTHOe
ypaBHeHue. *TIpumepbl pellleHMss ypaBHEHMI TpeTheli ¥ UeTBEPTONM CTeleHeli pasJ/ioskeHreM Ha
MHOMUTENN ™.

Pemienne gpo6HO-palOHaIbHBIX YPaBHEHMIA.

Perrenne TeKCTOBBIX 3a7au ajirebpanvyeckM METOIOM.

YpaBHeHMe ¢ IBYMS IlepeMeHHbIMU U ero rpaduk. PelieHne cucrem ABYX JIMHEMHbIX YpaBHEHMUIA C
IBYMS TlepeMeHHbIMU. PellleHue cucrem ABYX ypaBHEHMI, OJHO M3 KOTOPBIX JIMHENHOE, a Apyroe —
BTOpOM crerneHu. ['paduyeckast MHTepIIpeTanusi CUCTEMbl YPaBHEHUN C ABYMSI IlepeMeHHbIMMA.

Perienne TekCcTOBBIX 3aa4 aJirebpanyeckuM CII0OCOOOM.

UncioBble HEPaBEHCTBA U X CBOVICTBA.

Perrenne MHENHBIX HEPABEHCTB C OJHON IepeMeHHO. PellleHne cucTeM JIMHEHbIX HEPAaBEHCTB
c omHou mepemeHHoM. KBanmparHbie HepaBeHcTBa. ['padmueckasi MHTepIipeTalysi HEPAaBEHCTB U CUCTEM
HEpPaBEHCTB C IByMSI ITepeMEHHbIMM.

DOYHKINUMN

KBagpatuunast ¢yHkius, eé rpaduk u cBoyictBa. [lapabosa, KOOpAMHATHI BEPIIMHBI MTapaboIbl,
OCb CMMMETPUY MapaboJIbl.

IMpaduku byHKIIMIA: y = kx, y = kx + b, y = X%,
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Y = 4 Y = kM UX CBOWCTBA.
X
YicoBble NOC/Ief,0BaTeIbHOCTY U TIPOrpeccumn

[ToHsITME UYMCTIOBOM  TMOC/IEOBAaTEIbHOCTY. 3aJaHue IIOC/IeI0BaTEebHOCTY  PEeKYpPPEHTHOM
dbopmyoit 1 hopmyIIoii n-To ujeHa.

Apudmernueckasi u reomerpuyeckas rnporpeccunu. @opMmysbl n-ro wieHa apubMeTUUeCKOu U
reoMeTpPUUYEeCKOI ITPOrPecCuii, CYMMbI ITEPBBIX N UJIEHOB.

*M306paskeHne WIeHOB apubMEeTHYeCKOM ¥ TeOMEeTPUUYECKOi MpOrpeccui TOuKamMyu Ha
KOOPIMHATHOM MJIOCKOCTH. JIMHEMHBIN U 9KCIOHEHIMaIbHbI pocT. CIIOKHbIE TPOLIEHTHI *,

IIJTAHVPYEMBIE ITPEIMETHBIE PE3VJIbTATBI OCBOEHNS PABOUYEN ITPOTPAMMEI

KYPCA «AJITEBPA»

OcBoeHne ydeGHOTO Kypca «Asrebpa» Ha YpOBHE OCHOBHOTO OOIIEro 06pa3oBaHMS HOJIKHO

obecreunBaTh JOCTVKEHME CJIEIYIONIMX ITPeIMETHBIX 00pa30BaTeIbHbIX Pe3yJIbTAaTOB:
7 KITACC

Unca 1 BbIYMC/IeHUs

BbInosiHSATh, cOYyeTass YCTHbIE ¥ TMCbMEHHblE TIPUEMBI, apudMeTUyecKue HeNUCTBUS C
PaIMOHAIbHBIMY YMCIaMU.

Haxomutb 3HaueHMsI UMCIOBBIX BBIPasKEHMIA; MPUMEHSATh Pa3HOOOpPa3HbIE CIOCOOBI M TMPUEMBI
BBIUMCJIEHMS] 3HAUEHWI TPOOHBIX BbIPasKEHNM, COAEPKAIMX OOBIKHOBEHHbBIE U JeCSITUYHBIE TPOO.

[Tepexomutb OT OmHOV (POPMBI 3amUCK uucesl K Apyroii (IpeoGpa3oBbIBaTh JECITUYHYIO OPOOb B
OOBIKHOBEHHYO, OOBIKHOBEHHYO
B [JECITUYHYIO, B YAaCTHOCTM B OECKOHEUHYIO [eCITUYHYIO ApoOb). CpaBHMBATh ¥ YIOPSIOYMBATH
paloHa/IbHbIE UMCIIA.

OKpyTJIATh YMcIa.

BhIMOMHATE TPUKUIOKY ¥ OLEHKY pe3yJbTaTa BbIYMCIEHMIA, OIEHKY 3HAYEeHUM YMCIOBBIX
BBIPasKEHMIA.

BhIMOSTHATE IE/ICTBUS CO CTENEHSIMM C HaTYpaJbHbIMM TOKa3aTessIMyu (C OMOPOI Ha CIIPaBOYHYIO
mHpopMaImio).

[TpyMeHSITh MPU3HAKY AEJMMOCTH, Pa3JIOKeHe Ha MHOXKUTEIM HAaTypPaIbHbIX YMCET.

Periath mpocTeiiiiiie MpakTUKO-OPMEHTUPOBAHHbBIE 3a/1auy, CBSI3AaHHbIE C OTHOIIIEHVMEM BEJIMUMH,
MTPOITOPIMOHAILHOCTBIO BEJIMUNMH, ITPOIIEHTAMM; MHTEPIIPETUPOBATh Pe3y/IbTaThl PEIIeHNs 3a[a4 C YUYETOM
OTpaHMYEHMI, CBSI3aHHBIX CO CBOMICTBAMM PACCMAaTPUBAEMbIX OOHEKTOB.

Aunrebpanueckyie BbIpaykeHMsI

OpueHTHPOBAaTbCI B TMOHATMSAX WM ONEPUPOBAaTh Ha 06a30BOM YpOBHE aireGpanydecKoii
TEPMMUHOJIOTMEN U CUMBOJIMKOIA.

Haxomutb 3HaueHNs1 6YKBEHHBIX BbIPAXKEHUI TIPU 3aJaHHBIX 3HAUEHUSIX TI€PEMEHHbIX.

BoImosiHSITh TIpeo6pa3oBaHMsl 1I€JOTO BbIPAKEHMSI B MHOTOWIEH IIpUBeJeHMeM IOZOOHbBIX
CJ1araeMbIX, paCKpbITMEM CKOOOK.

BhIMoHATE YMHOKEHME OIHOYIeHa Ha MHOTOWIEH ¥ MHOTOYJIeHa Ha MHOTOWIEH, IPUMEHSITh
dbopMybl KBafipaTa CYMMbI ¥ KBaJipaTa pa3HOCTH (C OTIOPO¥ Ha CIIPAaBOYHYIO MHGOPMAIINIO).

Ocy1ecTB/IATh pasyiokKeHVe MHOTOUJIEHOB Ha MHOXXUTEIM C TIOMOIIBIO BbIHECEHMS 32 CKOOKM
00111ero MHOSKUTEJISI, TPYNIMPOBKM CJIaraeMblX, MpUMeHeHUs] (GOpMYJ COKpPAIlIEHHOTO YMHOXeHUs (C
OTOPOM Ha CIIPABOYHYIO MH(MOPMAINIO).

[IpuMeHsSITH TpeoOpa3oBaHMss MHOTOUWIEHOB [JISI pellleHMs pasjMyHbIX 3a7ay M3 MaTeMaTUKMU,
CMESKHBIX TTPEAMETOB, U3 PeabHOM MPAKTUKMA.

Ucnonb3oBaTh CBOMCTBA CTeMeHeM C HaTypaJbHbIMM I[IOKa3zaTeJsIMMU [Jisi MpeoOpa3oBaHus
BBIpakeHM (C OMOPON Ha CIPABOYHYIO MHMOPMAINIO).

YpaBHeHUs ¥ HEPAaBEHCTBA

Pemnrath uHeliHbIe YpaBHEHMSI C OJHO TIEPEMEHHO, ITPUMEHSIS TTpaBuIa Iepexoaa OT MCXOTHOTO
ypaBHEHMS K paBHOCUJIbHOMY eMy. [IpoBepsITh, SIBJISIETCS JIX UMCIIO KOPHEM YpaBHEHMSI.

Nmetp mpencraBieHue o rpaduyueckMx MeTomaxX IIPM pelleHUM JIMHEWHBIX YpaBHEHUIA U UX
CUCTEM.
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[Tom6upaTh TpUMepbl Tap YMCEN, SBJSIOIIMXCS pelIeHMeM JIMHENHOTO YpaBHEHMSI C JBYMS
repeMeHHbIMM.

CTpouTh B KOOPAMHATHOM IUIOCKOCTY TI'PaduK JMHENHOTO ypaBHEHMS C IBYMs IepeMeHHbIMN;
MOJTb3YSICh TPadMKOM, TPUBOAUTD MIPUMEPDI PEIIeHsT YPaBHEHMSI.

Peliath cucTembl ABYX JMHEMHBIX YPaBHEHUN C OBYMSI IIEPEMEHHBIMY, B TOM UYMCJIe TpabuUyuecKu
(C oropo¥ Ha aaTOPUTM YUEOHBIX TeCTBUN).

CocraBsiTh (IOcjae COBMECTHOIO aHajau3a) M pellaTh JMHENMHOe YpaBHEHMEe WU CUCTEMY
JIVHEMHBIX YPaBHEHMI IO YCJIOBUIO 3a/laui, MHTEPIIPETUPOBATh B COOTBETCTBMUM C KOHTEKCTOM 3alauin
TIOJTYYEHHbIN pe3yJsIbTar.

Koopauuars! u rpadmku. @yHKIMN

N306pakaTh Ha KOOPAMHATHOM TIPSIMOJ TOYKM, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM,
JIy4M, OTPe3KM, MHTEPBAJIbI; 3aMMChIBATh YMC/IOBbIE IPOMEKYTKM Ha aJredpanvyeckoM s3bIKe.

OTrMmeyaTh B KOOPAMHATHOM TUIOCKOCTM TOYKM TIO 33[JaHHbIM KOOpAMHATAM; CTPOUTH TI'paduKu
JvHenHbIX GyHKIu. CTpouTb rpadmk yHkumm y = kx + b.

OmucpiBaTh ¢ MOMOIIBIO GYHKIMIM U3BECTHbIE 3aBUCUMOCTM MEXAY BeJMuuMHaMu (10 aJrOpUTMY
yueOHbIX  OEMCTBUI):  CKOPOCTb, BpeEMSs, pPAaCCTOSIHME;  I1leHa, KOJIMUECTBO, CTOMMOCTb;
MIPOU3BOAUTENTBHOCTD, BpeMsl, 00bEM pabOThI.

Haxonutb 3HaueHMe QyHKIMM TI0 3HAUEHUIO €€ apryMeHTa.

[Tonrmath rpadwuueckuii crnocod TMpeAcTaBAeHMS M aHaauM3a MHPOpMalMK; U3BJIEKATb U
MHTEPIPEeTUPOBaTh MH(POPMAINIO 13 rpadMKOB peaTbHbIX MPOILIECCOB U 3aBUCUMOCTEN.

8 KJIIACC

Uncna v BBIUMCTIEHMUS

Ucnonb3oBarh HauaabHbIe TTPEACTABIEHMSI O MHOXECTBE AeMCTBUTEIbHbIX UMCesl i1 CPaBHEHU,
OKPYTJIEHUS U BBIUMCJIEHUI; M300paskaTh IeMICTBUTEIbHbIE YMC/Ia TOUKAMM Ha KOOPAMHATHOM TTPSIMOA.

[IpyMeHsSITh TMOHSTHME apudMeTMuecKoro KBaJpaTHOTO KOPHS; HaXOOWUTb KBaApaTHble KOPHMU,
MCIIOJIb3YST TIPY HEOOXOIMMOCTY KaJIbKYJISITOP; BBITMOJIHITL ITPOCTENIINE MTPeobpasoBaHmsT BbIpaskeHMIA,
cofiepsKallMX KBaJipaTHbIe KOPHM, UCII0J/Ib3Ysl CBOMCTBA KOPHE.

Ncnonb3oBaTh 3anucy OOJBIINX M MaJbIX UMUCE] C MOMOIIBIO JeCATUYHBIX IpoOeil U CTeleHen
yncia 10.

Asreb6panueckyie BbIpaykeHMsI

[IpyMeHSITh TOHSITHE CTENeHM C IeJIbIM ITOKa3aTesieM, BBIMOJHSIThL Mpeoopa3oBaHusT BbIPasKeHUN,
CoZIepsKallMX CTEIEeHN C LIeJIbIM IToKa3aTesieM (C MCITOIb30BaHMEM CITPAaBOYHONM MH(OpMaImn).

BoInomHATh HeC/I0KHbIE TOXKIeCTBEHHbIE ITPeobpa3oBaHys pallMOHAIbHBIX BbIPaSKEHM Ha OCHOBE
MIpaBUJI JeCTBUI HaJl MHOTOWIEHAMM U aJIreOparyecKuMy JpoOsIMu.

PacknagpiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTEIIN.

[TpuMeHsITL TpeoOpa3oBaHMsl BbIPAKEHMI JJISI PeIeHus PasAMUYHbIX 3aauy M3 MaTeMaTUKU,
CME3KHbIX TTPeAMEeTOB, U3 PeasbHOM MPaKTUKMA.

YpaBHeHUS U HepaBeHCTBa

Pemrath nuHelHble, KBaApaTHble ypaBHeHMSI (C MCIIOJb30BaHMEM CIIPaBOYHOM MHbOpMauum) u
paloHa/IbHbIe YPaBHEHMSI, CBOISIIMECS K HUM, CUCTEMbI IBYX YPaBHEHMII C IBYMSI ITIepeEMEHHBIMM.

[TpoBOAUTL MpOCTENIIME MCCIeNOBAaHUSI YpaBHEHMIA M CUCTEM YypaBHEHUM, B TOM YKCIEe C
NpUMeHeHMeM rpaduueckux IpeAcTaBjieHnit (yCTaHaBAMBaTb, MMeEET JIM ypaBHEHME WIM CHUCTEMA
YpaBHEHUI pellieHns], eCJi UMeeT, TO CKOJIbKO, U TIp.) C OTIOPOi Ha aJITOPUTM YUEOHBIX JIeCTBUIA.

[TepexomnuTb OT ciioBecHOM (OPMYIMPOBKM 3amauM K €€ ajaredpanveckoy MOJEIM C ITOMOIIbIO
COCTaBJIEHUSI YPaBHEHMSI WJIM CUCTEMbl ypaBHEHUI, MHTEPIIPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MOJTyYEHHbIN pe3yJsIbTar.

[IpyMeHSITh CBOMCTBA YMCJIOBBIX HEPAaBEHCTB JJisi CpaBHEHUS, OIIEHKM; pelllaTh JIMHEeNHbIe
HepaBeHCTBA C OJHOW IEepeMEeHHOM M MX CUCTEMbI; JaBaTb TrpaduyecKyr WUTIOCTPAIMIO MHOXXEeCTBa
pellieHni1 HepaBeHCTBa, CUCTeMbl HEPaBEHCTB.

OYHKIUN

OrnepupoBath Ha 6a30BOM YpOBHe (YHKIIMOHAIbHbIE MTOHITYS U SI3bIK (TEPMMUHbBI, CUMBOJIMYECKHME
0603HAUeHMsI); ONpenessITb 3HaueHue GYHKUMM TIO 3HAUEHMIO aprymMeHTa; OIpelesisiTb CBOMCTBA
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byHKIMM 1O €€ TpaduKy.
Ctpoutb rpadmky 37eMeHTapHbIX GYHKIUKA BUOA , Y = X2, y=x,y = 4x » Y= k; OIMCBIBATH
5
CBOMCTBA YMCJIOBOM QDYHKIVMY TI0 €€ rpaduKy (IIpy HEOOGXOOMMOCTY C HAIIPaBJISIOIIEN TIOMOIIBIO).

9 KJIACC

Umncna v BbIYMCTIEHUS

CpaBHMBaATD U YIOPSIIOUMBATD pallIOHAJIbHBIE ¥ MPPALMOHAIbHBIE YMCIIA.

BoimosHITh  apudmMeTnueckue OENCTBUS C PalMOHAIBHBIMM UYMCIAMM, COYETasi YCTHblE W
MCbMEHHbIE MTPUEMBbI, BBITIOJHSATh BbIYMCIEHUS C MPPALMOHATIbHBIMYU UMCIAMM.

Haxomutb 3HaueHMs] CTereHeil C IeJbIMM ITOKa3aTeJIMU M KOPHEN; BBIUMC/SATb 3HAUYEHMUS
YMCJIOBBIX BBIPASKEHUN.

OKpyTJIATh [ECTBUTEbHbIE YMCJIA, BBIMOJHATh MPUKUAKY PE3yJbTaTa BbIUMCIEHWUIA, OLEHKY
YMCJIOBBIX BBIPASKEHUN.

YpaBHeHMs U HEPaBEHCTBA

Pellath sMHeMHbIE M KBaJpaTHble YpaBHEHMS, YpaBHEHMS, CBOSIIMECS K HUM, IPOCTEMIIe
IpOOHO-palMOHAJIbHbIE YPaBHEHMSI.

Pemnrath mpocreiiiie CUCTEMbI ABYX JIMHEMHBIX YPaBHEHUM C OBYMSI IIEPEMEHHBIMU U CUCTEMBbI
IIBYX ypaBHEHUI, B KOTOPbIX OJJHO yPaBHEHMe He SIBJIIeTCS JIMHEeHbIM (110 BU3YyaJIbHOM Orope).

Pemrate mpocteniiiie TEKCTOBbIE 3aauy ajrebpanvyeckMM CIOCOO0M C TOMOIIBIO COCTaBJIEHMS
YpaBHEHUS WX CUCTEMBI IBYX YpaBHEHUI C JBYMSI lTlepeMeHHbIMMU.

[TpoBOAUTL TpOCTENIIME MCCIENOBAHMSI YpPaBHEHMII M CUCTEM YpaBHEHUM, B TOM 4YKCIIE C
npuMeHeHMeM rpaduueckux TMpencTaBieHuit (ycTaHaB/iMBaTb, MMeeT JiM YypaBHEHMEe WIM cucreMa
YpaBHEHUI pelleHs], eCJI UMeeT, TO CKOJIbKO, U TIp.).

Petiath nuHeliHble HEPaBEHCTBA, KB paTHbIe HEPaBEHCTBA; M300paskaTh pellleHVe HepaBeHCTB Ha
YMCJIOBOM TPSIMOIA, 3aIMChIBATh PEIlIeHye C TTOMOIIIbIO CMBOJIOB.

Pemiath cucreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAlOlllMe KBaJpaTHOe
HepaBeHCTBO; M300paskaTh pellleHre CUCTeMbl HEPABEHCTB Ha YMCIOBOM MPSIMOI, 3allMChIBAaTh pellieHune C
MTOMOII[bIO CMMBOJIOB.

Wcnonb30BaTh HepaBeHCTBA MPY PeleHNI Pa3IMYHbIX 3a1au.

OyHKIIUMN

Pacrio3naBath GyHKIMM M3y4YeHHbIX BUAOB. [loKas3biBaTh CxeMaTMYECKM pacroyiokeHue Ha
KOOPAMHATHOM IVIOCKOCTU rpadMKoB GyHKUMMA Buaa: y = kx,y=kx + b, ,y = ax* + bx +c, y=x,y = Vo
y = k B 3aBUCMMOCTY OT 3HauUeHUI KO3POUIMEHTOB; ONMChIBATh CBOMCTBA (PYHKIMIA.

9
CTpoutb 1 U300pakaTh CXeMaTUUECKM I'pad@yKy KBaAPaTUUHBIX (PYHKIIMI, OIMMUCHIBATh CBOVCTBA

KBaJpaTUYHbIX QYHKIMI 110 UX TpadyuKaMm.

Pacrio3HaBaTh KBagpaTUUHyIO GYHKLIMIO MO (opmysie, MPUBOAUTH TMPUMEPbI KBaIpaTUUHBIX
(bYHKIIMIA U3 peabHOM KU3HU, (UMUK, TEOMETPUN.

UncioBble MOCAeA0BATEIbHOCTM U ITPOTPECCUN

Pacrio3HaBaTh apubMeTHYeCKyIO 1 TeOMEeTPUUECKYIO TIPOrPecCui NP PasHbIX CIIOCO6ax 3aJaHus.

BbIMOMHATh BBIUMCIIEHMSI C MCIOJMb30BaHKeM (GoOpMyJl n-ro ujgeHa apudMeTUdyecKoil u
reoMeTPUUYECKOI ITPOrPeccuii, CYMMBbI ITEPBBIX N YIEHOB (C OTIOPOV Ha CIIPABOYHYIO MH(POPMAIINIO).

Pemrath 3apmauy, cBsI3aHHbIE C YMCIOBBIMM TIOC/IEIOBATEIbHOCTSIMM, B TOM YMCJIe 3afauu U3
peasTbHOM KM3HM (C UCIIOIb30BaHMEM KaJIbKYJISITOPA, MG POBBIX TEXHOJIOTHIA).

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «I'EOMETPUS». 7-9 KITACCbI

e nsyuennst yue6HOTO Kypca

O6mme nenmn usyuenus yuebHoro kypca «I'eomerpus» mpencraBieHbl B I[TOOIT OOO. Ouu
3aKJTFOYAIOTCS, TpeXJe BCEro B TOM, UTO HAa ypPOKAaX TeoOMeTpuy OOYYAIOIIMICS YUYUTCS TTPOBOAUTH
JlOKa3aTeJibHble  pacCyXAeHus,, CTPOUTb JIOTMUYeCKMe YMO3aK/JIUeHMUs, [OKa3blBaTb MCTUHHBIE
YTBEPKIEHUSI M CTPOUTh KOHTPIIPMMEPBI K JIOKHBIM, ITPOBOIMUTH PACCYKAEHUS <«OT IPOTUBHOTO»,
OT/IMYaThb CBOMCTBA OT MPU3HAKOB, (GOPMYJMPOBATH OOpaTHbIE YTBEpXKAeHMUs. B o0OyuyeHUM YyMeHUIO
paccy>kgaTb COCTOUT BasKHOE BOCIUTATENbHOE 3HAUeHMe M3yYeHMs] TeOMeTpuM, MPUCYIlee MMEHHO
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OTeYeCTBEeHHOJ MaTeMaTU4eCKO LIKOJIE.

Bropoit 1enpi0 u3yueHMss reoMeTpuM SIBJISIETCSI MCIIO/Ib30BaHME €€ KaK MHCTPYMeHTa IIpu
pelIeHny Kak MaTeMaTUUeCKNX, Tak M MPaKTUUeCKUX 3a7ad, BCTPEUaloIMXCs B PeaIbHOM SKU3HU. DTOMY
COOTBETCTBYET BTOpAasl, BbIYMCIUTEIbHAS JIMHUS B U3YYEHUM T€OMETPUM B IIKOJe. [[JIT 3TOro yuuTesto
pPEKOMEHAYeTCs TMOoAOMpaTh 3aJauy IMPAKTMYECKOTO XapakTepa IJjIsi pacCMaTpMBaeMbIX TeM, YUUThb
OOYYaIIINXCS CTPOUTh MaTeMaTUYeCKue MOAEeIM PpPeabHbIX >KM3HEHHBIX CUTYalui, IPOBOIUTD
BBIUMCJIEHMSI U OLIEHMBATh a[leKBaTHOCTh IMOJTYUYEHHOTO pe3ysbrara. KpaiHe Ba)KHO NOIUEPKMUBATD CBSI3U
reoMeTpuu C APYTMMU MIpeAMeTaMy, MOTMBMPOBATDh MCIIOIb30BaTh OIpeneseHs] TeOMETPUIECKNX GUryp
M TIOHSTUM, TEeMOHCTPUPOBATb IMpPVMEHEHMe IOJYyUYEeHHbIX YMEHMII B (PU3MKe M TeXHUKe. ODTU CBS3U
Haubojiee SpKO BUAHBI B Temax «Bektopbl», «TpuroHomerpuueckme COOTHOIIEHUs», «MeTop,
koopauHat» u «Teopema ITndaropa».

MecTto yyebHOTO Kypca B yueOHOM ILJIaHe

CornacHo yuyebHOMY IIaHy B 7-9 Kjaccax m3aydaercsl y4ueOHbI Kypc «['eomeTpusi», KOTOpbI
BKJIIOYAeT CJIeAYIOIe OCHOBHbIE pa3fdesbl comepskaHus: «['eomerpuyeckue GuUrypbl M Mx CBOWCTBa»,
«/3mepeHne reomMeTpuMuyecKuUx BeIUUMH», a Takke «JleKapToBbl KOOPAMHATHI Ha IJIOCKOCTU»,
«BekTopbl», «JIBuskeHMs TuiockocTu» 1 «ITpeobpasoBanmst omooOus».

YuebHbIV IUIaH MMpeayCMaTPUBaeT U3ydeHye reoMeTpun Ha 6a30BOM YPOBHE, MCXO[S U3 HE MeHee
68 yuebGHBIX YacOB B yUeOHOM IOy, BCErO 3a TPy rojma ooydyeHus — He meHee 204 yacos.

COIEP)XAHME YUEBHOI'O KYPCA «I'EOMETPUS» (ITO TOOAM OBYUYEHUS)
7 KJIACC

HavanbHble moHATMS reomeTpuu. Touka, mpsiMas, OTpPe3OK, Jiyd. Yroj. Bupbl yrios.
BepTtukanbHble M cMexxXHble YTJibl. buccekTpuca yria. JlomaHas, MHOTOYroJjibHMK. IlapanienbHOCTb U
MEePIEeHANKYJISIPHOCTD TPSIMbIX.

*CumMmetpuuHbie ¢urypsl. OCHOBHbBIE CBOMCTBA OCEBOV CUMMETPUN *3_ [IpuMepbl CUMMETPUM B
OKPY>KAIOIIIeM MUpE.

*OCHOBHBbIE TTOCTPOEHNS C TOMOIIIBIO IIUPKYJIS U JIMHENMKN *.

Tpeyronpuuk. Bpicora, MemmaHa, OWCCEKTpMUca, WUX CBOMCTBA. PaBHOOeOpeHHBIM U
PaBHOCTOPOHHMIA TPEYTOJIbHMKY. HepaBeHCTBO TpeyrobHMKA.

CBoJicTBa ¥ MpU3HAKM paBHOOEIPEHHOTO TPeYyroyibHMKa. [Ipr3Haky paBeHCTBa TPEYTOJbHUKOB.

CBoricTBa M TPU3HAKM TApasuUIeIbHBIX NpsiMbIx. CymMMa YTJIOB TPeyroJibHMKA. BHeITHME YTJIbI
TPEeyroJIbHMKA.

[TpsiMoyroyibHBI ~ TpeyroyibHMK. CBOMCTBO MeOMaHbl  IPSMOYTOJBHOTO  TPEYTOJbHUKA,
MIPOBEIEHHOV K TUIoTeHy3e. [Ipu3Haky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [1pSIMOYTOJIbHbIN
TPEYroJibHUK ¢ yrjiom B 30°.

HepaBeHcTBa B reomerpuu: *HepaBeHCTBO TpeYroJibHMKA™, HEpPaBEHCTBO O [JIMHE JIOMaHO,
TeopeMa O OOJIbIIIEM YTJie U GOJIbIIIEN CTOPOHE TPeyTroJibHMKA. [lepneHanKyJissp 1 HaKJIOHHAas.

*T'eomeTpuueckoe MeCTO Touek.* BuccekTpuca yria M cepeauHHbIN MepIeHAUKYJIIP K OTPEe3KyY
KaK reoMeTpuyecKye MecTa TOUeK.

OKpY>KHOCTb M KpYT, XOpAa M AMaMeTp, UX CBOVCTBa. B3auMHOe pacriosioskeHre OKPYKHOCTU U
npsimoii. KacaTenpHas M cekyias K OKpyskHOCTM. OKpYKHOCTb, BIMCAHHas B yroj. BrucanHas u
OMNMCaHHAasl OKPYKHOCTY TPEYTOJbHMKA.

8 KJIIACC

Yetbipéxyrompuuku. Ilapasienorpamm, ero TpuM3HakKM WU CBOMCTBA. YacTHble ciydan
rapasuieJiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBafpaT), MX MPU3HAKKU U CBOMCTBA. Tparernys, paBHOOOKasT
Tparenusi, eé CBOMCTBA U Mpu3HaKku. [IpsiMoyrosibHas Tpanerus.

*Mertop, yaBoeHust MeauaHbl. lleHTpasbHas CMMMeTpus.

Teopema ®asieca 1 Teopema O MPOMOPIMOHATBHBIX OTpe3kax. CpenHyue JUHUM TPEYTOJbHUKA U
Tpamneuyu. LleHTp Macc TpeyroyibHUKA.

[Tomo6bue TpeyroabHMKOB, Ko3bduimenT momobus. IIpusHaku momobus TPeyroJbHUKOB™.

3 3[(60]: u gajiec * * 0003HAYECHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOJAUTCA B O3HAKOMUTEIIbHOM IUIAHE. Hez[aror
CaMOCTOATCJIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.
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[TpumeHeHMe MOJOOMS TIPU PeLlIeHNM TTPAKTUUECKNX 3a1au.

CBoricTBa IUIONIAAEN reomMerpuueckux ¢uryp. @Popmysbl [ IUIOMIAAM TPEYroJIbHUKA,
napaJiiesiorpaMmma, pomoa u tpamnenyu. OTHOIIeHNe TUIoNIael Mogo6HbIX Guryp.

Borumciienne mioiaeii TpeyroJibHMKOB M MHOTOYTOJIbHMKOB Ha KJIeT4yaTou Oymare.

Teopema IIudaropa. IIpumenenne teopems Ilndaropa nmpu pemreHny NpakKTMUECKMUX 3a7ad.

CuHyc, KOCMHYC, TAHI€HC OCTPOro Vyrjla MpSIMOYTOJbHOrO Tpeyrojabunka. OCHOBHOe
TPUrOHOMETPUUYECKOE TOXKIECTBO. TpuroHoMerpuueckue GyHxkuym yriaos B 30°, 45° u 60°.

BrmcanHbie u 11eHTpasibHbIE YTJIbI, YTOJ MEXIY KacaTeJIbHOM M XOPAO. YTJIbl MEXAY XOpHaMu U
ceKylmuMu. BrycaHHble ¥ OMMCAHHBIE YETHIPEXYTOJbHMKM. B3auMMHOe pacrojiosKeHue [BYX
okpyskHOcTeii. Kacanne okpyskHocten. O611ye KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, taurenc yriaos or 0° go 180°. OCHOBHOE TPUIOHOMETPUUYECKOE TOKAECTBO.
®dopmysbl TPUBENEHNS.

Penienne TpeyronmpHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. PellieHue TpakTUUeCKUX
3a[1a4 C MCIOJb30BaHMEM TEOPEMbI KOCMHYCOB ¥ TEOPEMbI CUHYCOB.

*TIpeo6pasoBanue nmogo6ms. [1ogobme COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TpoM3BemeHUM OTPE3KOB XOpA, TEOPEMbI O IPOWU3BENEHMM OTPE3KOB CEKYIIMX,
TeopeMa O KBafipaTe KacaTeJIbHOM .

BekTop, mmHa (MOmy/b) BEKTOpA, COHAINPABIE€HHbIE BEKTOPBI, TPOTUBOIIOJIOXKHO HaIlpaBeHHbIE
BEKTOpPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, Omepaluy Haja BekTopamu. PasioxkeHne
BEKTOpa 1O OBYM HEKOJ/UIMHeapHbIM BekTopam. KoopauHaTtel BekTopa. CKajsipHOe Mpou3BeIeHNe
BEKTOPOB, IIPMMEHeHMe IJIs1 HAaXOXKIEHMS IJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha TUIOCKOCTU. *YpaBHEHMs MPSIMOV ™ ¥ OKPY)KHOCTM B KOOpAMHATAX,
repeceueHye OKPY>KHOCTeN U MPsIMbIX. MeTo KOOpPAWHAT U ero MpyMeHEeHMe.

[TpaBubHBIE MHOTOYTOJIbHMKM. [lMHA OKpY’>KHOCTH. ['pamycHasi M paguaHHas Mepa YIJia,
BBIUMCJIEHNE IJIVH IYT OKpY>KHOCTeN. [Tmomanb Kpyra, CeKTopa, CerMeHTa.

*IIBUMKeHMUsS] TUIOCKOCTM M BHYTpeHHMEe cUMMeTpuu Guryp (97eMeHTapHble IpeaCcTaBaeHMs ).
[TapannenbHbii nmepexHoc. IToBopoT *.

[TJTAHVMPYEMBIE ITPEJMETHBIE PE3VJIbTATHI OCBOEHMS PABOYEN ITPOTPAMMBI
KVYPCA «I'EOMETPUS» (ITO TOOAM OBYUYEHUS)

OcBoenne yueb6HOro Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOI'O OOIIEro 06pasoBaHMs JOJIKHO

obecreunBaTh JOCTUKEHME CIENYIOIIMX TTPeIMETHBIX 0OOpa30BaTeIbHbIX Pe3Y/IbTaTOB:
7 KITACC

PacniosHaBaTh M3y4yeHHbIE TeOMeTpudecKue GUrypbl, ONMpeaessTh UX B3aMMHOE paCIIOJIOXKEHME,
1300paskaTh reoMeTpudeckye GUrypbl; BbITIOJHATb YEPTEXM 10 YCIOBUIO 3aaun. Mi3MepsThb JIMHEHbIE U
YIJIOBbIe BeJIMuMHbI. PelaTh 3ajaun Ha BbIUMCIIEHME IJIMH OTPE3KOB U BeJIMUMH YTJIOB.

Henatb rpy6yIo OIEHKY JMHENHbIX M YIJIOBBIX BEJIMYMH PEIMETOB B peaTbHOM XXU3HU, pasMepOB
MIPUPOIHBIX 0OBEKTOB. Pasmuarh pasMepbl 3TUX OOBEKTOB IO MOPSIAKY BEJIMYNHBI.

CTpouTh uepTeXku K TeoOMeTpMUYeCKMM 3amadyaMm (C MCIIOJb30BAaHMEM CMbICJIOBOM OIOPbI:
HaBOJISIIE BOITPOCHI V/UJIU aJITOPUTMAa YUeOHBIX IEMCTBUN).

[Tonb3oBaTbCs MpU3HAKaMM paBEHCTBA TPEYTOJbHUKOB, MCIOJb30BaTh IMPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPY peIleHnn 3a7ay.

[TpoBOAUTDL NOKA3aTENbCTBA HECTOXKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs TpM3HAKAMM PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIbHMKOB, CBOVICTBOM MeIMaHBbI,
MIPOBENEHHON K T'UIIOTEHY3e IMPSIMOYTOJIbHOTO TPEeYroJbHMKA, B PelIeHUM TreoMeTpuueckux 3amau (C
MCITOJIb30BAHNMEM 3PUTEIbHON HATJISIHOCTY W/MUJIU BepOaTbHOM OIOPbI).

OrnpenensiTh MapauieJIbHOCTh TMPSIMBIX C MIOMOIIIBIO YTIJIOB, KOTOpPble 0Opa3yeT C HUMMU CEeKyIIasl.
OrnpenensaTh Mapa/uieJIbHOCTh MPSIMBIX C ITOMOIIbIO PAaBEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSIMOI IO
TOYEK JIPYTOi MPSIMOIA.

Pemrats 3amaum Ha KjeT4yaToi 6ymare.

[TpoBOAUTD BBIUMCIIEHUS] M HAXOOUTb YMCIIOBbIE M OYKBEHHbIE 3HAaUeHMs YIJIOB B reOMeTpPUUeCKUX
3ajayaX C MCIIOJIb30BaHMEM CYMMBbI YIJIOB TPEYTOJbHMKOB M MHOTOYTOJBHMKOB, CBOJCTB YIJIOB,



24

06pa3soBaHHbBIX MPU MepecevyeHni IBYX Mapa/uIeJbHbIX MPSIMbIX CeKyllleii. PelllaTh nmpakTuveckue 3amgaumn
Ha HaxOKIeHMe YTIJIOB.

VimeTh mpefcTaBieHe O MOHSTIE TEOMETPUUECKOTO MeCTa TOUEK.

@opMyMpoBaTh OMpeNeeHus] OKPY)KHOCTM ¥ Kpyra, XOpAbl ¥ [AuaMeTpa OKPYKHOCTH,
TI0JIb30BaThCsT X CBOMCTBAMU. Y METhb IIPUMEHSTb 3TV CBOMCTBA IIPU PelleHny 3aiay.

OpueHTHPOBAThCS B MOHATHUSX: OMMCAHHAS OKOJIO TPEYTOJIbHMKA OKPY)KHOCTD, IIEHTP OMMCAHHO
OoKkpyskHOCTHM. OmnepupoBaTh Ha 6a30BOM YpOBHe (aKTaMiu O TOM, UTO GMCCEKTPUCHI YIJIOB TPEYToJbHUKA
TIepeceKkaloTCsl B OMHOI TOYKE, i O TOM, UYTO CE€pPeIMHHbIE MEePIeHAMKY/ISIPbl K CTOPOHAM TPeyroJibHMKa
TIepeceKaloTCst B OMHONM TOUKeE.

OpueHTHPOBAThCS B MOHATUSIX M ONEpMPOBaTh Ha 6A30BOM YpOBHE: KacaTe/ibHasi K OKPYKHOCTH,
TeopeMa O MepIeHAVKYISIPHOCTM KacaTeIbHOM U pafinyca, IPOBeIEHHOIO K TOUKE KacaHusI.

ViMeTb mpencTaBjieHMe O TMPOCTEHINNX TeOMETPUUECKUX HEePaBEHCTBAaX, MX IMPAKTUUYECKOM
CMbICJIE.

[TpoBOAUTH OCHOBHBIE F€OMETPUYUECKIE TIOCTPOEHMSI C TIOMOIIBIO LIUPKYJIS U JIMHENKNA.

8 KJTIACC

Pacro3HaBaTh OCHOBHbIE BUIbI YETHIPEXYTOJIbHUKOB, X 3JIEMEHTHI, T0JIb30BaThCsI X CBOMCTBAMMU
TIpY pellieHn TeOMeTPUUYECKUX 3a1ay.

OpueHTHPOBAaThCS B TOHSATUM — TOUKM IepeceueHusi MeAyuaH TpeyrojbHuKa (LleHTpa MaccC) B
pellieHny 3aaau.

BiageTh MOHSATMEM CpemHel JMHUM TPEYroJbHUKA M Tpamelyy, IPUMEHSITb MX CBOJCTBA IIpU
pellieHny POCTeNINX TeoOMeTpuUeckux 3amad. VimeTs mpezcrasieHne o teopeme @Dajeca u Teopeme 0O
MIPOITOPLIMOHABHBIX OTpe3KaxX, MPUMEHSITh MX [JiT pellleHMs TpaKTUYeCKMX 3amad (C OMmopoy Ha
3PUTEJIbHYIO HATJISIIHOCTD).

[TpuMeHSITh MPU3HAKY TOJ00MS TPEYTOJbHUKOB B PEILIeHMM HECTOKHBIX T€OMETPUYECKUX 3a7ad.

[Tonb3oBaThbest Teopemori [Tudaropa aj1s peliieHnst reOMeTPUYECKMX U MPaKTUUeCKUX 3amad.

Brageth mMOHATMSMM CHMHYCA, KOCMHYCa M TaHIe€HCa OCTPOTO VyIJIa IPSIMOYTOJIbHOTO
TpeyrojbHuKa. [losb30BaTbCs OSTUMM TOHATUSIMM [JISI  pellleHMss TMpPaKTUUecKux 3amad  (mpu
HEeOOXOIMMOCTY C OTIOPOV Ha aJITOPUTM ITpaBuUIa).

Borumcasate (pasnmuudbiMu criocob6amiu) (C OMOPONM Ha CIPaBOYHYIO MH(MOPMAIMIO) IUIOIIAIb
TPeyroJibHUKa ¥ ILIOIIaAM MHOTOYTOJIbHBIX (GUryp (IMOJIb3YSICh, IIe HEeOOXOAMMO, KaJIbKYJISTOPOM).
[TpuMeHSTDb MMOTyYeHHbIe YMEHMS B MPAKTUUECKUX 3aJauax.

Bnamerp MOHATMSMM BIMCAHHOTO U IEHTPAIBHOIO YIJjia, MCIOIb30BaTh TEOPEMbI O BIMCAHHBIX
yrjax, yrjiax MeXIy xopaamy (CeKYyIMMM) M yrje MeXKIy KacaTeJIbHOV ¥ XOpAOM Mpy pelieHun
MIPOCTENMIINX TeOMETPUUYECKMX 3a7ay.

Bnamerp TOHATMEM OMMCAHHOTO YEThIPEXYTOJIbHMKA, IPUMEHSTb CBOMCTBA OMMCAHHOTO
YeThIPEXYTOJIbHUKA TIPY PEIIeHNH TPOCTENINX 3aad.

[TpuMeHATb TMOJIyUYeHHbIe 3HaHMS Ha MPAKTUKE — CTPOUTb MaTeMaTHuecKye MOMeaU IJs 3afay
peasibHOV >KM3HM UM TIPOBOAUTH COOTBETCTBYIOIIME BbIYMC/IEHMSI C TpUMEHEeHueM Iomobus wu
TpUroHOMeTpuM (II0JIb3YSICh, I/ie HEOOXOAMMO, KaJIbKY/IITOPOM).

9 KJTACC

3HaTh TPUTrOHOMETpUUYEeCKre (GYHKLUMM OCTPBIX YIJIOB, HAXOOUTb C MX I[OMOIIBIO pasjiMyHbIe
9JIEMEHTBI TIPIMOYTOJIbHOTO TPEYroJIbHUKA («pellieHne MpSMOYTOJbHbIX TPeYroJbHUKOBY). Haxomutsb (c
TIOMOIIIBIO KAJbKYJ/ISITOPA) AJIMHbI U YTJIbI IJISI HETaOIMYHBIX 3HAUEHUA.

[Tosnb3oBaTbest opmyJsiaMy TPUBEOEHMST ¥ OCHOBHBIM TPUTOHOMETPUUECKMM TOKIECTBOM JIJist
HaXOXIEHMsI COOTHOIIEHUI MEXKOY TPUTOHOMETPUYECKMMM BeJMuMHaMM (C OMOPON Ha CIIPaBOYHYIO
MHOOPMAIINIO).

Wcronb3oBaTh TEOpPEMbl CUHYCOB M KOCMHYCOB [IJI1 HAXOXKAEHWUSI PasIMUHbIX 3JIEMEHTOB
TPeyroJibHUKa («pelleHnue TpPeyroJbHMUKOB»), IMPUMEHSATb WX TpU  pelIeHur  MPOCTEeHIINX
reoMeTpUUYeCKMX 3aaau.

Brnamerh MOHATUSIMU MTPeo6GpasoBaHMsl MOJ0OMsI, COOTBETCTBEHHbIX 3JIEMEHTOB MOJOOHBIX QUTYD.
[Tosnb30BaTbCs CBOMCTBAMM MOAOOMS TTPOU3BOJIBHBIX (PUTYDP, YMETDH BBIUMCIISTD IJIMHBI M HAXOOUTD YIJIbI
Yy MOJOOHBIX GUTyp (IO aITOPUTMY YUEOHBIX IeicTBUiA). [IpuMeHSTh CBOMCTBA MOAOOMS B MPAKTUUECKUX
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3aayaxX. YMeTb MPUBOAUTD TPUMEDPHI MOJOOHBIX GUTYDP B OKPY’KAIOIIEM MUPeE.

[Tonb3oBaTbcsl Teopemamyu (IO BU3YaJbHOM OIOpe) O TIPOM3BEAEHUM OTPE3KOB XOpI, O
MIPOM3BEIEHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeaIbHO.

[Tonb30BaThCS BEKTOpaMM, IOHMMATb X Te€OMeTPUUECKUIA U GU3NIECKNUI CMBICI, IPUMEHSTh UX B
pelIeHNy reoMeTpUUecKuX M Guandeckux 3amad. [IpuMeHsITh CKaIsipHOe MpOM3BeIeHNe BEKTOPOB MJIS
HaXOXXAEHUS IJIVH U YTJIOB.

[Tosib30BaTHCS METOAOM KOOPAMHAT Ha TJIOCKOCTU, IPUMEHSTb €r0 B PEIIeHU) TeOMEeTPUYECKUX U
MPaKTUYECKNX 3a/1a4.

Bragetp MOHATMSIMM TMPaBWIBHOIO MHOTOYTOJIbHUKA, MAJIMHBI OKPYKHOCTW, IJIMHBI IYTU
OKPY’KHOCTM ¥ paIMaHHOM Mepbl yIJia, YMETh BBIUMC/SITH IUIOLIAAbL KPyra M ero yacTeil (C Ormopoil Ha
CIpaBOYHYIO MHGOopMaLyio). [IpMMeHSTh MoTyUYeHHbIe YMEHMS B MTPAaKTUUECKMX 3aauax.

Haxoguth ocu (Wi 1eHTpbI) CUMMETpuu GUryp, IPUMEHSITb [ABVMKEHMSI TUIOCKOCTM B
MPOCTENIINX CITydasiX.

[TpumeHSITh MOMyYeHHble 3HAHMS HAa MPaKTUKe — CTPOUTh MaTeMaTHuecKue MOIeau IJisl 3amad
peaJibHOM >KM3HM ¥ TIPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C TPUMEHEHMEM TOJoOusT U
TPUTOHOMETPUUYECKUX QYHKIMN (TIOJIb3YSICh, IIe HeOOXOIMMO, KaJIbKYJISITOPOM).

PABOYAMA ITPO'PAMMA YUEBHOI'O KYPCA «BEPOSTHOCTDb I CTATUCTUKA»

7-9 KJITACCBHI

Llenv nsydyeHnst yue6HOTO Kypca

B coBpemeHHOM 1M(pPOBOM MMpe BepOSTHOCTb M CTATUCTMKA MPUOOPETAIOT BCE OOJBIIYIO
3HAUMMOCTb, KaK C TOUKY 3PEHMS] MPAKTUUYECKUX MPUIOKEHMIA, TaK U UX posin B o6pazoBaHmm. Kaskablin
YyeJIOBEeK MTOCTOSIHHO MPMHMMAET pellleH)s] HA OCHOBE MMEIOIIMXCS Y Hero NaHHbIX. A 1711 060CHOBaHHOTO
TPUHSTUSI PellleHNs] B YCJIOBUSIX HEeJOCTaTKa Wi M30bITKA MHGPOpMalMy HEeOOXOAVMMO B TOM UMCIIE
XOpouo chOpPMMPOBAHHOE BEPOSITHOCTHOE ¥ CTATUCTMYECKOe MblluieHre. VIMEeHHO MO03TOMy OCTpO
BCTajla HeOOXOOMMOCTbh cOpPMMpOBaThb y OOydYalIIMXcs, B ToM uucie obyuamommxcs c 3IIP,
(GYHKUMOHAIBHYIO T'PAMOTHOCTD, BKJIIOYAIONIYI0O B Cebsi B KauyeCTBe HEOThEeMJIEMOM COCTaBJISIOLIEN
yMeHMe BOCHPUHMMATh M KPUTUMYECKM aHAIM3MPOBATh MHOOPMAIMIO, MPENCTAaBIEHHYIO B Pa3/IMUHBIX
dbopmax, TOHMMATh BEpPOSITHOCTHBI XapaKTep MHOTMX peasbHbIX TPOIECCOB U 3aBUCUMOCTEN,
TIPOM3BOANUTH IMPOCTENIIE BEPOSTHOCTHbIE PACUEThbl. 3HAKOMCTBO C OCHOBHBIMM MpMHLMIIAMMU cOOpa,
aHa/M3a M Tpe[CTaBJieHMs] JAaHHBIX U3 Pa3IMUHBIX cdep XKM3HM 0OIIeCTBa M rOCyZapCcTBa MPHUOOIIAeT
006YyYaroMxcst K 0011IeCTBEHHbIM MHTEPeCaM.

B cTpykType mporpammbl yueGHOTO Kypca «BeposSTHOCTb M CTaTMCTMKA» OCHOBHOM IIKOJIBI
BbIIEJIEHbI  CJIEAYIOIIME  COAepsKaTeabHO-MeTommuueckue JuHun: «[IpencraBieHue OaHHBIX U
omycaTebHasl CTAaTUCTUKA»; «BeposiTHOCTB»; «DJieMeHTbl KOMOMHATOpPUKM»; «BBemeHue B Teopuio
rpados».

Copepskanne nmHun «IIperncraBieHne MaHHBIX M OMMCATENbHAS] CTATUCTUKA» CIYKUT OCHOBOIA
o151 hOpMMpPOBaHMSI HABBIKOB PabOThI ¢ MHOOpMAaIMen: OT UTEeHMsS M MHTepIpeTanyyu WHGOpMaLum,
TIpe[iCTaB/JIeHHOM B TabamIaxX, Ha auarpaMmax u rpadgukax g0 coopa, mpeCcTaBaeHus Y aHaau3a JaHHBIX
C VCITOTb30BaHMEM CTATUCTUYECKUX XapaKTEPUCTUK CpPemgHMX M pacceuBaHusl. Paboras ¢ JaHHBIMMU,
obyuatommecs ¢ 3[1P yyaTcst cCuMThIBaTh ¥ MHTEPIIPETUPOBATh JTaHHbIE, BBIABUTATh, apr'yMEHTUPOBATh U
KPUTUKOBATDb ITPOCTENIIINE TUTIOTE3bl, PasMbIIISITh Hall (akTOpaMiu, BbI3bIBAIOIIMMU M3MEHUMBOCTb, U
OIIEHMBATb X BMSHME HA PACCMATpPUBAaeMble BEJIMUMHBI U TIPOIE€CCHI.

VHTYyuUTHMBHOE NpefCcTaBjeHNe O CIy4yaltHOM M3MEeHUYMBOCTM, UCCIeIOBaHNMe 3aKOHOMEPHOCTEN U
TEHJIEHIIMI CTAHOBUTCSI MOTMBUPYIOIIEH OCHOBOM [JISI M3YYEHUSI TEOpUM BeEPOSTHOCTEN. Bosbiioe
3HaueHMue misga obyuvaronmxcs ¢ 3IIP 3gech umeroT npakTuueckue 3amaHusi, B YACTHOCTU OIBITHI C
KJIACCUUYECKVMY BEPOSTHOCTHBIMU MOJIEJISIMMA.

[ToHsATHME BEPOSITHOCTM BBOJIMUTCS KaK Mepa MpaBaoIofooust CydainHOro coobitus. I1pu nsyuennn
Kypca obyuatomiyecs ¢ 3[1P 3HAaKOMSATCS C MPOCTEMIIMMM METONAaMM BBIUMCIIEHUS BEPOSITHOCTEN B
CTyYalHbIX JKCIIEPUMEHTAaX C PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMU MCXOAaMM, BEPOSTHOCTHBIMU
3aKOHAMM, TMO3BOJISIIOIIMMM CTaBUTb M DellaTh OoJiee CJIOKHBbIE 3amaun. B Kypc BXOAST HadaabHbIE
MpeACTaB/IeHNSI O CJIYUalHbIX BeJIMUMHAX U UX UMCIIOBBIX XapaKTepPUCTUKAX.

Takske B paMKax 3TOTO Kypca OCYIIECTB/ISIETCSI 3HAKOMCTBO obyyvaronyxcs ¢ 3[1P ¢ mHoskecTBaMm
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¥ OCHOBHBIMM OIlepanysiMi Haj, MHOXKeCTBaMy, paCCMaTPMBAIOTCSI TIPUMEDPBI TPUMEHEHMS IJIsI peIleHNsT
3a/1a4, a TaKKe MCIIOJb30BaHMS B APYTMX MaTeMaTUUECKUX Kypcax U yUueOHbIX ITpeaMeTax.

MecTo y4ebHOro Kypca B yueOHOM IIJIaHe

B 7-9 knaccax usyuaercss Kypc «BeposiTHOCTb M CTaTUCTMKa», B KOTOPbIM BXOAST pasfesibl:
«IIpencraBiaeHne JaHHBIX M OMMCATEIbHAS CTATUCTIKA»; « BepoITHOCTb»; « DJIeMEHTbI KOMOMHATOPUKI»;
«BBenenue B Teopuio rpadoB».

Ha wm3yueHme pgaHHOrO Kypca OTBOAMT 1 y4eOHBIM 4Yac B HEOENI0 B TeUYeHMe KaKAOro ropa
o6yuenusi, Bcero 102 yueOHbIX yaca.

COIOEP)XAHUE YVYEBHOI'O KYPCA «BEPOSITHOCTDb U CTATUCTUKA (ITO TOOAM
OBYYEHUNA)
7 KITACC

[IpencraBiieHMe OaHHBIX B Buae Tabjull, OAuarpamMm, rpadukoB. 3arojiHeHue Tabauil, YTeHue U
MIOCTpOEHMEe auarpamMm (CTOJOMKOBBIX (CTONOYATBIX) M KPYroBbiX). UTeHue rpadmKkoB peasbHbIX
mpoleccoB. V3BimeueHue uHpoOpMaLyM U3 OuarpaMM M TaG/IMIl, MCIIOAb30BaHME UM MHTEpIIPETalus
TIAHHBIX.

OmnucarenpHasi CTAaTUCTMKA: cpefHee apudMeTMuyeckoe, MeAyuaHa, pa3Max, HaubOoJbIlee wu
HaMMeHblllee 3HaUeHNsT Habopa YMCIOBbIX AAaHHBIX. [IpyMeps! cyuaiHOM M3MEHUYMBOCTH!.

*CJiydaliHbIl 3KCIIepMMeHT (OMbIT) M CJiydaliHOe cobObiTe. BeposTHocTh M wactoTta. Posb
MaJIOBEPOSITHBIX U MIPAKTUYECKM TOCTOBEPHBIX COOBITMIA B MPUPOJIe U B obiiecTBe. MoOHeTa 1 UrpaabHas
KOCTb B TEOPVY BEpPOSITHOCTE**.

*I'pad, BepimHa, pebpo. Crernenb BepinHbl. UYncio pébep M cymMmapHasi CTeleHb BEpIIH.
[TpencraBienne o cessHoctu rpada. Llermmu n mukibl. [Tyt B rpadax. O6xon rpada (5MIepoB IyTh).
[TpencraseHne 06 opmMeHTMPOBaHHOM r'pade. Peliienne 3amau ¢ momoiibio rpadoB ™.

8 KITACC

[TpencraBiieHne JaHHBIX B BUe TabuIl, Iuarpamm, rpadukos.

MHOKeCTBO, 37IEMEHT MHOKECTBA, MOAMHOXXecTBO. Omepalmy HaJ, MHOXKeCTBaMI: 00beIHEHNE,
nepeceueHmne, qonoyiHeHne. CBOMCTBA ONEpaIyil HaJi MHOKECTBAMM: MTePEMECTUTEIbHOE, COYEeTaTeIbHOE,
pacmpenenuTesbHOe, BKIOUeHMs. Vcromb3oBaHue Trpadmueckoro IMpencTaBJeHNus] MHOXKECTB s
ONMCaHMS peayibHbIX IPOIIECCOB U SIBJIEHMUIA, TIPYU PEIIeHN! 3a1au.

*smepeHune paccenBaHusl JaHHBIX. JlMcriepcus M CTaHAAPTHOE OTKJIOHEHME UMCIOBBIX HaGOPOB.
Iuarpamma paccenBaHus ™.

OneMeHTapHbIe COOBITMS CiydaltHOro ormbiTa. CiryyaiiHble COOBITMSI. BeposiTHOCTM COOBITUIA.
OmneITbl ¢ pPaBHOBO3MOXKHBIMM 3jIeMEHTapHbIMM  cOObITHsIMM. CoyualHblii  BbIOOp. CBS3b MEXIY
MaJIOBEPOSITHBIMU ¥ TTPAKTUYECKM TOCTOBEPHBIMM COOBITUSIMYU B IIPUPOJE, OOILIECTBE U HAyKe.

*IlepeBo. CBOIICTBa IepeBbeB: €AMHCTBEHHOCTD MYTH, CYIIIECTBOBAHME BUCSUEN BEpIIHbI, CBSI3b
MEK/Y UMCJIOM BepIMH U unucyioM pedep. [TpaBuiio ymHokenus. Pertienne 3agay ¢ momoipbio rpados.

[IporuBormososkHbie cobbITHA. duarpamma Oiiepa. OObemuHeHMe U IepecevyeHue COOBITUIM.
HecoBmecTHble coObITus. Dopmysia CJIOKEHMSI BEpPOSITHOCTENM. Y CJIOBHas BEPOSITHOCTb. [IpaBumiio
yMHOkeHMs1. HesaBucumbie cobeitust. [IpencraBieHne skcrepuMeHTa B Bue aepeBa. PelieHne 3agau Ha
HaxXOXK/IeH/€e BEPOSITHOCTEN C TIOMOIIIbIO IepeBa CJTyUaiiHOTO IKCIIepMMeHTa, AuarpamMmm diiiepa ™.

9 KJTIACC

[TpencraBiieHne MaHHBIX B Buae TabJMil, AuarpaMm, rpadMKOB, MHTEpIIpeTanus JaHHbIX. UTeHne
U TOCTpOeHMe TabJnil, JuarpaMm, rpadmuKoB 1O peasbHbIM JaHHBIM.

[TepecranoBku u daktopuan. Coueranus u umuciao couetanuit. *Tpeyronbumk Ilackams™.
PellieHne 3a1au ¢ UCIOJIb30BaHMEM KOMOVHATOPUKMA.

*T'eomeTpuueckas BepoITHOCTh. CITy4aiiHblii BBIGOP TOUKM U3 PUTYPhI Ha TJIOCKOCTH, U3 OTpe3Ka
M U3 YT OKPYSKHOCTHM *.

Ucnbiranme. Ycnex u Heymaua. Cepus MchobITaHMM A0 TepBoro ycrexa. Cepust MCIBITAaHUIA
bepuynnu. BeposTHOCTY cOOBITMII B cepuy UCTIbITaHUI bepHysn.

4 3HGCL u gajiec * * 0003HAYECHEI TEMBbI, U3YUCHUC KOTOPBIX TPOBOJAUTCA B O3HAKOMUTEIIbHOM IUIAHE. Hez[aror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4acMoro mMmarepuaja.
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CryvaitHas BeMMuMHA M paclpeneseHue BeposiTHOCTeN. Maremaruueckoe OXUAAHUE WU
nucnepcust. [Ipymepbl MaTeMaTMYECKOro OXXMAAHMS KaK TEOPETUYECKOTO CPeIHEro 3HaAYeHMST BEJIMYMHBI.
MaremaTnyeckoe OXWUIAHME Y AUCIEPCUS] CIYYAHOM BEIMYMHBI «UYMCJIO YCIEXOB B CEPUM UCIBITAHUN
Bepnynmn».

[ToHsiTe O 3aKOHe OGOJBIIMX uMcen. Vi3MepeHue BepOSITHOCTEN C IMOMOIIbIO 4yacToT. Ponb u
3HaUYeHMe 3aKOHA OOJIBIINX YMCEN B IPUPOJIEe U OOIIeCTBe.

[IJTAHUPYEMOBIE [TPEJIMETHBIE PE3YJIbTATbI OCBOEHNS ®EJEPAJIBHOM

PABOYEWN ITPOI'PAMMEBI KYPCA «BEPOSITHOCTD I CTATUCTUKA» (ITO TOIIAM

OBYYEHUS)

[IpegmeTrHble pe3ysibTaThl OCBOEHMSI Kypca «BeposiTHocThb M cratucTuka» B 7-9 Kiaccax
XapaKTEPU3YIOTCS CAEAYIOMMMY YMEHVUSIMMU.

7 KJIIACC

Yurarb mHDOpMAaIMIO, TIPEeNCTaBIeHHYIO B TabauIax, Ha JuMarpamMmax; MpeAcTaB/IsITh JaHHbIE B
BUjie TabJuIl, CTPOUTH AMarpamMMbl (CTOJOMKOBBIE (CTOIOUATHIE) M KPYTOBbIE) [0 MacCHMBaM 3Ha4YeHMi (C
VICIIOJIb30BAaHMEM 3PUTEIbHONM HaTJIIAHOCTY /W BepOaIbHOM OIMOPbI).

OmuchIBaTh ¥ MHTEPIIPETUPOBAThH peasibHbIe YMC/IOBbIE JaHHbIE, PEICTaBIeHHbIE B TaOMMIIAX, HA
IuarpaMmmax, rpadukax.

OpueHTHpOBaTbCS B TMOHSITUSIX M OMNEpupoBaTh MMM Ha 0a3oBOM YpOBHe: cpenHee
apudmMeTnuecKoe, MeyaHa, HauboJIbIllee ¥ HaMeHbIllee 3HaYeHNsT, pa3Max.

NmeTpb mipencraBiieHVe O CIy4aliHOM M3MEHUMBOCTM Ha IIpuMepax IIeH, GU3MUYECKUX BeMUMH,
AQHTPOIIOMETPUYECKUX TaHHbBIX; MUMETb IIPEeICTaB/IEHME O CTATUCTUIYECKON YCTOMYMBOCTM.

8 KITACC

W3Bnekatb u mpeobpa3oBbiBaTh MHGOPMAIMIO, MPEICTAaBAEHHYIO B Buiae TabJMI, OMarpamm,
rpadMKOB; MPEICTAB/ISITh JaHHbIE B BMIE TAOJ NI, AMarpamMmm, rpadmKoB.

OnucpIBaTh IOC/IE COBMECTHOTO aHaIM3a JaHHbIE C TOMOIIBIO CTATUCTUUYECKMX IOKa3aTesiei:
CpemHUX 3HAUYEeHUI U Mep pacceuBaHus (pasMax, AVUCIIEPCHs ¥ CTAaHIAPTHOE OTKJIOHEHME).

HaxomuTb 4acTOTBI UMCJOBBIX 3HAUEHUIM Y YACTOThI COOBITHI, B TOM YMCJE MO pe3yJibTaTam
M3MepeHN ¥ HabIroaeHni1 (C MCII0/Ib30BaHMEM 3PUTETBbHON HATJISIAHOCTY M/ BEpOAIbHOM OTIOPHI).

Haxomutb BEpOSTHOCTM CyYaMHBbIX COOBITMII B OIBITaX, 3HAs BEPOSITHOCTM 3JIEMEHTAPHBIX
COOBITHI, B TOM YMCJIE B OIBITAX C PABHOBO3MOKHBIMM 3JIEMEHTAPHBIMM COOBITUSIMMU (C MCIIOIb30BaHMEM
3PUTEJIbHOM HATJISIIHOCTY W/MUiU BepOabHOM OTOPbI).

Nmets npencraBiene o rpaduIecKnx MOJENIIX: JePEBO CYYATHOTO SKCITIEpPUMEHTA, AMarpaMMbl
Diiepa, YnMcIoBas psmasl.

OnepupoBaTh TMOHATUSIMM Ha 06a30BOM YpOBHE: MHOKECTBO, ITOIMHOKECTBO; BBIMOJHSITh
omepanyuyu HajJ MHOXeCTBaMMu: OObeIMHEeHMe, TepeceueHue, NOTOJHEHME; TepeUnCIITh 3JIeMEHThI
MHOKECTB; IPUMEHSITb CBOMCTBA MHOXECTB (C MCITOJIb30BaHMEM BU3YaIbHOM OIMOPHI).

Nmetb mpepncraBieHue o rpaduyueckoM IMpefCcTaBjieHe MHOXKECTB M CBSI3eii MEXIY HUMM IJIst
OMNMCaHMST TIPOLIECCOB U SIBJIEHWUI, B TOM UMCJIe TPU PElIeHuy 3aJayu U3 IPYyTUX yueOHbIX MPeaIMeTOB U
KYPCOB.

9 KJIACC

UsBnekaTh M mpeobpa3oBbiBaTh MHGPOpPMAIMIO, MPENCTABIEHHYIO B Pa3JMUHbIX MCTOYHMKAX B
BUjIe TabymIl, IuarpaMm, rpaduKoB; MPeACTaBIIITh JaHHbIE B BUIe TabymIl, muarpaMm, rpadukos.

Pemrath  mpocreiiie 3amauM  OpraHM30BaHHBIM TlepebOpOM BapMaHTOB, a TaKke C
MCIIOJIb30BaHMEM KOMOWHATOPHBIX MPAaBWJI ¥ METOJIOB.

NmeTts mipencraBiieHne 06 omucaTeIbHbIX XapaKTepUCTUKAX AJIS MAaCCUMBOB UMCJIOBBIX TAHHBIX, B
TOM UMCJIe CpeIHMe 3HAaUEHMsT M MepbI pacCeMBaHMSI.

HaxoguThb 4acTOTbl 3HAUEHMI M YAaCTOThl COOBITMSI, B TOM YMCJIE TOJb3YSICh pe3yJibTaTamu
MIPOBENEHHBIX M3MEPEHMIi ¥ HabIoaeHnii (C OITOPoi Ha CIIPaBOYHYIO MHGOPMAIINIO).

HaxoguTb BepOSITHOCTY CTyYaidHbIX COOBITMI B M3yUYEeHHBIX OIbITAX, B TOM 4YMCJIe B OMbITaxX C
PaBHOBO3MOSKHBIMM 3JIEMEHTAPHBIMM COOBITUSIMM, B CEPUSX MCITBITAHUI O MEPBOTO yCIexa, B Cepusx
ucrbiTauui bepuysm.

NmeTb npepcTaBieHye O CIyYafHOM BeJIMUYMHE U O pacipeeseHn BepOSITHOCTEI.
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HNmeTrb mpencTaBieHue O 3aKOHe OOJBIIMX YMCEJ KAaK O IMPOSIBJEHMM 3aKOHOMEPHOCTU B
CyYaiiHOM W3MEHYMBOCTM M O PpOJM 3aKOHa OOJbIIMX 4Yucea B IIpUpoje WU OOIIecTse.



29

TEMATUYECKOE IVNTAHUPOBAHUE

TemaTnueckoe IJIAHMPOBAaHME ¥ KOJMUYECTBE UYAaCOB, OTBOAMMBIX HAa OCBOEHME KaXKIOM TeMbl yuebHoro mpemmera «MartemaTuka» ¢egepabHOM
aZanTUPOBAHHON OCHOBHOM 0OGpa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O 0011Iero 06pasoBaHMsl 00YYAaIOIIMXCS C 3aePsKKOI IICUXUUECKOTO Pa3sBUTHSI, B 1I€JIOM
COBITAIAIOT C COOTBETCTBYIOIIMM pasfesoM deaepaabHOM pabodei IporpaMMbl y4eObHOro rmpenmera «MaremaTuka» 006pa3oBaTeIbHOM ITPOTPAMMbI
OCHOBHOrO o0111ero obpasoBanusi. I1py satom OpraHmsaiys BIpaBe caMa BHOCUTb M3MEHEHMSI B COIepskaHMe U paclperesieHue yueOHOro martepuasa Io
romam oo6ydeHusl, B TOC/IeOBATETbHOCTb M3YUeHMsI TeEM Y KOJIMYECTBO YaCOB HA OCBOEHME KayKI0 TeMbI, OIlpe/ie/ieHNe OpraHm3aIMOHHbIX (hOopM O0OyUYeHNs
u T.1. OGOCHOBAaHHOCTb JTAHHBIX M3MEHEHUI OIpeesisseTcsl BbIOpaHHBIM 0Opa3oBaTesibHONM opranusauyert Y MK, MHOMBMUIYaabHbIMU TCUXOMU3NIECK UMM
0COOEHHOCTSIMM KOHKpeTHbIX obOyuatommxcst ¢ 3[1P, crenmeHbi0 yCBOEHHOCTM MMM YYeOHBIX Te€M, PEKOMEHIAUMSIMM 1O OTOOPY M afamnTauuy yuyeGHOro
Marepuasia o MaTeMaTuke, IpeacTaBJIeHHbIMM B [IosCHUTEIbHOI 3aIiCKe.

5 knacc (we menee 170 u)

Haszpanmne
pasmesna
Kypca (4MCcJI0 YacoB)

(TeMmbi)

OcHoBHOEe cogep>KaHne

OcHoBHbIE BUAbI OeATEeJIbHOCTIU o6yqa}oumxc;{

Harypanbhblie HecsaTuyHas cucTeMa CUMC/IeHMs. Psig HaTypasbHBIX Uurarb, 3ammchiBaTh, CpaBHMBATb HATypaJbHble UMUCIIA,
umciaa. JenctBus  c[uncen. Harypanbubiin psig. Yncno 0. HarypanabHble umciia Ha | y4acTBOBaTh B OOCYKIEHUM CITOCOOOB YIIOPSIIOUMBAHMS UMCEIT.
HaTypaJIbHBIMMU KOODPAMHATHOM TIPSIMOIA. CpaBHeHue, OKpYTJIeHe M306pakaTh KOOpAMHATHYIO TMpPSIMYyIO, OTMeYaTh YKCjIa
UMCIaMU HaTypPaJbHBIX UMCET. TOYKAMM Ha KOOPAVHATHOM MPSMO, HAXOIUTh KOOPAMHATHI TOUKM.

(43 u) Apudmernyeckme  OEMCTBUS C  HATypaIbHBIMU UccnepoBaTh cBOVICTBA HAaTypaJibHOrO psma, uncen 0 u 1 mpu

yncaamu. CBOMCTBA HYJIS TIPUM CJIOKEHUM UM YMHOKEHUM,
CBOMCTBA €AVHUIIBI MPU YMHOKeHUMU. IlepemecTutesbHOEe U
coyeTaTeJlbHOE  CBOWCTBA  CJIOKEHUSI UM YMHOXEHUS,
*pacrpemennuTeIbHOe CBOCTBO YMHOMKEHMS * 4,

*MemuTenn M KpaTHbIe™ umcia, pasjosKeHue 4iucjia Ha
MHOkuTesm. Ilenenme c ocratkom. I[IpocTbie M cocTaBHbIE
uncna. *IIpusHaku gemumoctu Ha 2, 5, 10, 3, 9%

CreneHb C HATYpPaJbHBIM ITOKa3aTeJIEM.

UncioBble BhIpasKeHMsT; TOPSIIOK JeliCTBUIA.

PellleHre TEKCTOBBIX 3ajay Ha Bce apubMeTHUUecKue
IeVICTBYSI, Ha IBUSKEHME U TIOKYIIKM.

CJIOKEHUU U YMHOXKEHUM.

Wcnonb3oBaTh MpaBUIO OKPYTJIEHMS HATYPaJIbHBIX UMCET IIPU
HeoOXOIMMOCTHM C OTIOPO¥ Ha aJIfTOPUTM IIpaBua.

BeinosiHaTh  apudmeTueckue OeCTBUS C HaTypaJbHbIMMU
UyCIaMy, BBIYMCIATh 3HAUEHMSI UMCIOBBIX BhIpaKeHNU CO CKOOKaMu 1
6e3 CKOOOK.

3amnucbiBaTh MPOM3BEAEHNE B BUIE CTEIEeHM, YATaThb CTeIeHIN,
MCITO/Tb30BaTh TEPMUHOJIOTUIO (OCHOBaHMeE, IMOKAa3aTelb), BBIYUCISITh
3HAUYEHMs CTeIeHel Mpy HeoOXOAVMOCTH C BU3YaJbHOI OIOPOIA.

BBIMOSHATL NPUKUAKY U OLEHKY 3HAYeHMI UMCIOBBIX
BbIp@KEeHMII, TpejaraTb ¥  MPUMEHSITb  HPUEMBI  IPOBEPKMU
BBIUVICIEHUIA.
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Wcnonb3oBaTh MpU  BbIYUCIEHUSX TE€PEMECTUTENIbHOE U
COYeTaTesIbHOe CBOJICTBA CJIOKEHMSI " YMHOKEHUS,
*pacripeieIMTeIbHOe  CBOMCTBO YMHOXKeHMs™; (popmyaupoBaTh U
TIPUMEHSTD MpaBujIa IPeobpa3soBaHMs YMCIOBBIX BbIPDasKEHMI HA OCHOBE
CBOMCTB  apupMeTMUeCKNX [HeNCTBUI TP  HEOOXOOMMOCTU C
HAIPaBJISIONIE} TTOMOIIIBIO.

dopmyMpoBaTh OIpeneaeHus AeJUTENS M KPaTHOTO (C OMOpon
Ha QIrOPUTM TIpaBMjIa), Ha3bIBaTh [EIUTEJM M KpaTHble UMUCIIA;
pacrio3HaBaTh IPOCTbIE ¥ COCTaBHbIe uYMCIa; (GOPMYIMPOBATHL U
IPUMEHATh IpU3HaKM geaumocty Ha 2, 3, 5, 9, 10, (c omopoit Ha
QJITOPUTM TIpaBuWja); TPUMEHSITb AJTOPUTM pAa3JIOKEHMs uuciaa Ha
MIPOCTbIe MHOXXUTEJIM; HAXOOUTb OCTATKM OT [AeJIeHMs UM HEIOJHOe
YacTHOe.

Pacrio3HaBaTh MCTMHHBIE WM JIOKHbIE BBICKa3bIBaHMSI O
HaTypaJibHbIX uMCIaX, IPUBOOUTH TMPUMEPbl M KOHTPIPUMEpHI,
CTPOUTb BBICKA3bIBAHUSI M OTPUIIAHMS BbICKA3bIBAaHMI O CBOMCTBAX
HaTypaJbHbIX YMCEN C OTIOPON Ha 0bpasel.

Pemath TekcTOBble 3amauu  apuGMETUUECKMM CIIOCOGOM,
MCIIOJIb30BaTh 3aBUCUMOCTM MEXAY BeJIMUMHAMM (CKOPOCTb, BPeEMS,
paccTosTHME; 1IeHa, KOJIMYECTBO, CTOMMOCTb ¥ JIp.) MPY HEOOXOIUMOCTH
C MCIIOJTb30BaHMEM CITPAaBOYHOM MHMOpPMAIMK: aHAIM3UPOBATh TEKCT
3amaun, repedOpMyIMpPOBaTh YCJIOBUE, W3BJIEKAaTb HEOOXOIMMbIe
JaHHble, YCTaHABJIMBAThb 3aBMCMMOCTM MEXIY BeIMUMHAMMU [IpU
HeOOXOIVMOCTHM C HAIPaBJISIOIIEN TTOMOIIIBIO.

MopenupoBaThb XOJ pelleHus] 3aJauM C ITOMOIIbIO PUCYHKA,
CX€eMbl, TabJIUIIbI.

[TpuBOINTH, pa3bupaTh pPasIMUHbIE PEIIeHMs, 3alICU PelIeHI
TEeKCTOBBIX 3371au (IIpY HEOOXOIMMOCTH C HaIpaBJISIONIEi TOMOIIbIO).

C moMoIIplo memarora OIEHMBAaTh ITOJTYUYEHHBIV pe3y/IbTar,
OCYIIECTBJISAITh CAaMOKOHTPOJIb, TIPOBEPSII OTBET HA COOTBETCTBUE
YCJIOBUIO, HAXOIUTh OIINOKN.

*PemiaTh 3afauM C ITOMOIIBIO IepeGopa BCeX BO3MOXKHBIX
BapMaHTOB ™.
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3HAKOMUTBCSI C UCTOPUEN pasBUTUST apu(PMeTUKIN.

Harnaguag

reomeTpus. JIuuuu Ha
MJIOCKOCTU

(12 )

Touka, mpsiMasi, OTpe3oK, Jyd. JlomaHas. Msmepenue
IJIVMHBI OTpe3Ka, MeTPUUYECKUe eIMHUIIbI M3MEpPEHMS IJIVHBI.
OKpY>KHOCTb U KDYT.

[TpakTnueckast pabora
OKPY>KHOCTEN ».

VYrosn. TIpssmoit, oCcTpblii, TYTIOM U Pa3BEPHYTHIN YIJIbI.
V3mepeHne yrIJIOB.

[TpakTnueckas pa6ota «ITocTpoeHne yrioB».

«ITocTpoenne u3

y3opa

Pacrio3HaBaTh Ha yepTrekax, pUCYHKax, OMMUChIBATb, UCIIOIb3YSI
TEPMMUHOJIOTHUIO, ¥ U3006PaKaTh C MTIOMOIIIBIO YePTEKHBIX MHCTPYMEHTOB
(mpr  HEOGXOOAMMOCTM TIO BU3YaJbHOM OIOpPE): TOYKY, IMPSIMYIO,
OTpPE30K, JIy4, YTOJI, IOMaHY10, OKPY>KHOCTb.

Pacrio3HaBaTh, HPUBOOUTbL MPUMEPHI OOBEKTOB pPEaTbHOTO
Mupa, umernmx GopmMy U3ydeHHbIX GUTYp, OLEHMBATh UX JIMHEMHbIE
pasMephbl.

Wcrnosb3oBaTh JIMHENKY UM TPAHCHIOPTUP KaK MHCTPYMEHTbI ISt
TIOCTPOEHMSI M M3MEpEeHMs: M3MepsITh IJIMHY OTpe3Ka, BEeJIMUMHY YIJIa;
CTPOUTh OTPE30K 3aJaHHOM [JIMHbI, YTOJ, 3aJaHHOM BeJIMYMHbI,
OTKJIQ[bIBATh LIMPKYJIEM paBHbIE OTpPE3KM, CTPOUTb OKPYKHOCTh
3a[JaHHOTO painyca.

N3o6paxkath KOHGUIypaluyu TreoMeTpuueckux ouryp wus
OTPE3KOB, OKPYKHOCTE, X YacTeld Ha HEJIMHOBAHHOM ¥ KJIETYaTOM
6ymare; IpejJjiaraTb, OMMCHIBATh U OOCYXKIAThb CIIOCOObBI, aJrOPUTMbI
MTOCTPOEHMS TTOCJIEe COBMECTHOT'O aHA/IM3a.

PacriosHaBaTh M M3006pakaTh Ha HEJIMHOBAHHOW U KJIETUYATOM
O6ymare TMpsIMOi, OCTDbIN, TYIIOW, Pa3BEPHYTHIM YIJIbl; CPAaBHUBATh
YIJIBI.

BbIuncisaTh IJIMHBI OTPE3KOB, IOMaHbIX.

[ToHMMAaTh ¥ MCIIONB30BATh TPU PELIeHMM 33a7ay 3aBUCUMOCTU
MEXIYy eOVHUIIAMM METPUYECKOM CUCTEMbl Mep; 3HAKOMUTBCS C
HEMETPUYECKMMM CUCTEMaMM Mep; BbIPaKaTh IJIMHY B PasIMYHBIX
eIVHUIIAX M3MepPEeHMs MpY HeOOXOAMMOCTHM C OIMOPOI Ha CIPaBOYHYIO
mnHbOopMaIunio.

UccnepoBath Gurypsl 1 KOHGUrypaimm, UCIOIb3YS 1P pPOBbIE
pecypchl.

mpo6m

OOBIKHOBEHHDIE

(48 u)

IOpobs. IlpaBuiabHble ¥  HeNpaBUJIbHbIE JIpOOHU.
OcHoBHOe cBOMCTBO po6bu. CpaBHEHME IPOOE.

CriokeHre ¥ BbIUMTAHME OOBIKHOBEHHBIX IpPOOGEN.

rpaduIecKon,
MOHATUS U

MopenupoBaTb B
MMOMOIIIbI0  KOMIIbIOTEpa
OOBIKHOBEHHOM IPOOBIO.

npegMeTHoO  (opme, ¢
CBOJICTBA, CBSI3aHHbIE C
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CwmellaHHas Apobb. YMHOKeHME U [ejieHue OObIKHOBEHHBIX
Ipobeit; B3aMMHO-OOpaTHbIe APOOH.

PellleHrie TEKCTOBBIX 3ajay, COAEPXKAIMX OIpOOMU.
OcHoBHbIE 331441 Ha IPOOH.

[Ipumenenne OYKB [ 3amMCyM  MaTeMaTUYECKUX
BbIPasKeHUI U TIPeIJIOSKEHUA.

UnutaTh M 3amuMCbiBaTh, CPaBHMBAThb OOBIKHOBEHHBbIE IIPOOMU,
npeasiaraTb ¥ 06CYKIaTh CIIOCOOBI YIIOPSIAOUMBAHMS IPOOEIL.

N306paskaTh 0OBIKHOBEHHbBIE IPOOYM TOUKAMY Ha KOOPAMHATHON
NPSIMO¥; MCIIOJIb30BaTh KOOPAMHATHYIO TMPSIMYIO [JIT CPaBHEHUS
Ipobeii.

®opmynupoBaTh, 3amyMCbiBaTh C IOMOIIBIO OYKB OCHOBHOE
CBOVICTBO OOBIKHOBEHHOM JPOOM C OTIOPOM Ha MPaBMUJIO; MCIIOJIb30BaTh
OCHOBHOE CBOMCTBO ApOOM i *coKpallleHust Apobeii M MpuBeIeHNUst
Ipo6Y K HOBOMY 3HAMEHATEJTI0 B IIPOCTEMIINX CTydasx ™.

[IpencraBisgTh MO o6pasily CMelIaHHYK [Opobb B  Buie
HEMpPaBUJILHOM ¥ BBIIEJATh LIEJYIO YaCTh YMCIa U3 HEMpPaBUWIbHOM
IpOOu.

BoimonHaTh  apubMeTnyeckue OeiCTBUS C OObBIKHOBEHHBIMU
IpoOSIMM B TIPOCTBIX CyYasx; MPUMEHSTbh CBOMCTBA apu(pMETUUECKUX
JeMCTBUI [JI1 paliOHaIM3alM BbIUMCIEHUI.

BbITIOJIHATh MPUKUAKY U OIEHKY pe3ysbTaTa BbIYMCIEHU,;
rpeajaraTh ¥ MPUMEHSITb TPUEMbBI IIPOBEPKYM BbIUMCIIEHUIA.

[IpoBoguTh WMCCIEeOOBaHUSI CBOWCTB [Jpobeii, oOmupasich Ha
YMCJIOBbIE SKCIIEPUMEHTHI (B TOM UMCJIE C TTOMOIIbIO KOMIThIOTEPA).

Pacrio3HaBaTh MCTMHHbBIE U JIOXKHBIE BBICKA3bIBAHUS O JIPOOSX,
MIPUBOJIUTH TIPUMEPBI ¥ KOHTPIIPUMEDHI.

Pemate  mpocTeiillive  TEKCTOBblE  3amauy, COAepsKalue
IpoGHbIe TaHHbIe, M 3a7auM Ha *HaxOXKIEHMe YacTy IeJIOTO U IeJI0r0
TI0 €r0 YaCTH; BbISIBJISITh X CXOMCTBA M PasIAums *.

MopenupoBaThb XOJ pelleHus] 3aJauM C ITOMOIIbIO PUCYHKA,
CX€eMbl, TabJ/INIIbI.

[IpuBOmNTHL, pasbuparb, OIEHMBATb pa3JMUHbIE peIIeHMS,
3alMCU  peIlleHUIM TEeKCTOBbIX 3alau TIpu HEoOXOOMMOCTM C
HaIpaBJIgIONIeli IIOMOIIBIO.

C momoIpio memarora OIlleHMBAaTh IIOJTYUYEHHbI pe3yJIbTar,
OCYIIECTBJISITh CaMOKOHTPOJIb, TIPOBEPSII OTBET Ha COOTBETCTBUE
YCJIOBUIO, HAXOUTh OIINOKN.

3HAKOMUTBHCS C UCTOPUEN Pa3sBUTUS apUPMETUKNA.
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Harnagnasa
reomMeTpusi.
MHOTOYTOTbHUKA

(10 u.)

MHOTroyTroabHUKMA. YeTbIpEXYTOBHUK,
MPSIMOYTOJIbHUK, KBaJIpar.

TpeyroabHuK.

[Inomianb ¥ TmepUMeTp  OPSIMOYTOJbHMKA U
MHOTOYTOJIbHUKOB, COCTaBJIEHHbIX U3 MPSIMOYTOJIbHUKOB,

€AVHUIIbI MU3MEePEHM IIJIOIaaN. HepMMeTp MHOTI'OYT'OJIbHMKA.

PacnosnaBaTh, u300pakaTb C  IIOMOIIBID  UEPTEKHBIX
MHCTPYMEHTOB ¥ OT PYKU, MOAEINPOBATh 13 GyMaryu MHOTOYTOJTbHUKNA.

[TpyBOAUTL TIPUMEPBI OOBEKTOB PEAIbHOIO MUPA, MMEIOIINX
dbopMy MHOTOYTOJIbHMKA, MPSIMOYTOJIbHMKA, KBajpara, TPEeyrojbHUKA,
OIIEHMBATh UX JIMHEMHbIE pa3MepBbl.

BbIuMcIsITh: TE€PUMETP  TPeyrojibHMKa, MPSIMOYTOJIbHMKA,
MHOTOYTOJIbHMKA; IJIOLIAAb  MPSIMOYTOJIbHMKA, KBaaparta (Ipu
HEeOOXOIMMOCTH C OIIOPOV Ha aJITOPUTM YUEOHBIX MECTBUIA).

M306paxkarb OCTpPOYTOJIbHBIE, MIPSIMOYTOJIbHbIE "

TYTIOYTOJIbHbIE TPEYTOJIbHUKMN.

Crpouth Ha KjIeTuaTo Oymare KBajgpaT M MPSIMOYTOJBHUK C
3aJJaHHBIMM IJIMHAMU CTOPOH.

WccnemoBath CBOMCTBA MPSIMOYTOJbHUKA, KBaApara IyTEM
9KCIIEPUMEHTA, Ha6JIIOIeH NS, M3MepeHms, MOJIeTPOBaHNS;
CPaBHMBATb CBOMCTBA KBaZpaTa U MPSIMOYTOJIbHUKA.

PacnosHaBaTh MCTMHHBIE ¥ JIOXKHBIE BBICKA3bIBAHMUS O
MHOTOYTOJIbHUKAX, IIPUBOAUTD MIPUMEPBI ¥ KOHTPIIPUMEDBI.

WccnenoBath 3aBUCUMMOCTD IUIOHIANM KBafpaTa OT IJIMHBI €ro
CTOPOHBI.

Wcnonp30BaTh CBOVCTBA KBaApaTHOM CETKU IS MOCTPOEHMS
¢buryp; pas3bmBarTh MPSIMOYTOJIBHMK HA KBaApaThbl, TPEYTOJbHUKN;
COCTaBJIATh GUTYPBHI U3 KBAAPATOB U MPSIMOYTOJIBHUKOB U HAXOOUTH UX
MJI0IIaAb, Pa3buBaTh (GUrypbl Ha MNPSIMOYTOJBHMKM ¥ KBaJpaThl U
HaXOAUTh MX IUIOMIAAb (TpM HEOOXOAMMOCTM C HAIpaBJISIONIein
TMOMOIIIBIO).

BelpakaTh BeIMUMHY IUIOIIAAM B Pa3IMYHBIX eJUHUIAX
M3MEPEeHNs] MEeTPUYECKOM CUCTEMbI Mep, MCIOJb30BaTh 3aBUCUMOCTU
MEXAY METPUUYECKUMM eIMHUIIAMU U3MEepeHMs] IUIOLIAAM IIpu
HEeOOXOIMMOCTY C OTIOPO¥ Ha CIIPABOYHYIO MH(pOpMAIIo.

3HaKOMUTbCS C TpUMepaMy TPUMEHEHUs IUIOMIAgU U
nmepuMeTpa B MPaKTUUECKUX CUTyauusX. Pemrath 3amaum u3 peasbHOMN
SKU3HM, TIPU HEOOXOOMMOCTM C OINOpPOM Ha alIropuTM IIpaBWUIIA,
00CYKIaTh pasMUHbIe CITOCOOBI pellleHNs 3a1aY.
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Impoou

HecsaTyHbIe

(38 u)

Hecatuunas 3anuch apobein. CpaBHeHME OeCSITUUHbBIX
I pobeii.

HenctBust ¢ gecITMYHbIMM Apobsimu. OKpyrieHue
IeCSITUYHBIX TPOOei.

Pemienne TeKCTOBBIX 3amad, CoAepyKalluX OpoOu.
OcHoBHbIE 331441 Ha IPOOH.

[IpencraBisITh OECATUYHYIO IpOoOb B BUAE OOBIKHOBEHHON,
YMTaTh M 3aNMChIBaTh, CPABHMBATh AECSITUYHbIE IpoOM, Tpenjaratb u
006CYKIaTh CIIOCOOBI YITOPSAOUMBAHMS HECATUUHBIX IPOOE.

N306pakaTh OecSITUYHbIE APOOM TOUKAMM Ha KOOPAMHATHOM
TIPSIMOVA.

BbIIBNIATL CXOHOCTBA M pasiuMuusl TMPaBUI apuGMeTUYECKUX
IEeCTBUIA C HATYPATbHBIMM UMCIAMU U JEeCSITUYHBIMU IPOOSIMU, TTOCTIe
COBMECTHOTO aHa/In3a.

BoimonHate  apudmernueckue AEUCTBUSI C  IECATUYHBIMMU
IPpOOGSIMM; BBITIOJHSTD MPUKNUIIKY U OIIEHKY pe3ysibTaTa BbIUMCIEHU.

[IpymensiTb  cBOMCTBA  apudMETMUECKUX  JEUCTBUM  IJIS
palyoHaIM3aI BbIYMCIIEHUIA.

[TpyMeHSITb TIPaBWIO OKPYIJIEHUSI AECITUYHBIX Opo6ei, mpu
HEeOOXOIMMOCTHU C BUSYAJTbHOM OIOPOA.

IIpoBoauThb MCCIEIOBAaHMUS CBOMCTB OECITUUHBIX JIpobeii,
OnyMpasiCh Ha YMCJIOBbIE 3KCIEPUMEHTHI (B TOM YMCJIE€ C IOMOIIBIO
KOMITbIOTEPA).

Pacrio3HaBaTh MCTMHHbBIE U JIOXKHBIE BBICKA3bIBAHUS O JIPOOSX,
MIPUBOJINTL TIPUMEPBI M KOHTPIPMMEpPBI, CTPOUTH BBICKA3bIBAHUSI U
OTpPUIIAHNS BbICKA3bIBAHUIA.

Pemrath  mpocTeniiMe  TEKCTOBbIe  3afauy, COMAEpsKallye
IpOOHbIE TaHHbIE, ¥ Ha *HAXOKIEeHMe YacCTy 11eJIOTO U IIeJIOro IO ero
yacTy *; BBISIBJISATh X CXOMCTBA U Pas3/IAuMsL.

MopnenvpoBaTb XO[I pelIeHus 3afauy C IMOMOIIbIO PUCYHKA,
cxeMbl, Tabiuibl. Pas6buparh pasauMuHble peleHys, 3aiucy perieHni
TEeKCTOBBIX 3a7ay.

OnepupoBaTh APOOHBIMM UMCJIAMM B PEATbHBIX >KU3HEHHBIX
CUTYyaLIUSIX.

C moMoIIplo memarora OIEHMBAaTh ITOJTYUYEHHBIV pe3y/IbTar,
OCYIIECTBJISAITh CAaMOKOHTPOJIb, TIPOBEPSII OTBET HA COOTBETCTBUE
YCJIOBUIO, HAXOIUTh OIINOKN.

3HAKOMUTBCSI C MUCTOPUEN PasBUTHUS apuPMeTUKn
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Harnagnasa
reoMeTpus.
Tena " burypsr

B ITPOCTPAHCTBE

(9 4)

*MuororpaHHukyu. l3o6paskeHre MHOTOIPaHHMUKOB.
Mopenu mpoCcTpaHCTBEHHBIX TeJl.

[TpssmoyronbHbIN  Mapayienenunen, Kyo. PasBépTku
Ky06a ¥ mapasuiesiennIea.

O6BEM Kyba, MPSIMOYTOJIBHOTO Mapasuiesienumena’™.

PacnosHaBaTh Ha uepTeykax, pUCYHKax, B OKPY>KalOIlleM MUpe
IPSIMOYTOJIbHBIV TIapaJijiesienuie], Kyd, MHOTOIPAaHHUKM, OMNCHIBATD,
MCITOJIb3YST TEPMMUHOJIOTUIO, OII€HMBATD JIMHEHbIE pa3Mephbl.

[IpuBOAUTE TIpUMEpPHI OOBEKTOB PEAIbHOIO MMPA, MMEIOIINX
dbopMy MHOTOTpaHHMKA, MPSMOYTOJIBHOTO Tapasiiesenuiena, Kyoa.

N3o6paskaTh Ky0 Ha KJIeTyaToy Gymare.

Uccneposathb CBOMCTBA KyOa, MPSIMOYTOJIbHOTO
napajuiesienuiena, MHOTOTPDAaHHMKOB, MCIIOJb3ysSl MOAENM TP
HeoOXOIMMOCTHM C HAIIPaBJISIOIIE ITOMOIIbIO.

PacriosHaBaTh  pasBépTkM Kyba UM Mapasviesenuiena.
MopenupoBaTh KyO ¥ mapauiesnenuien u3 Oymarm M MIpOUYUX
MarepuaioB, 1o o6pasiy.

Haxomgutb wu3MepeHmsi, BbIYMC/SATH IUIOIIAAb ITOBEPXHOCTH;
00bEéM Kyba, IpSIMOYIOJBHOIO Ilapa/UlejIeNuIlea C OIOpoi Ha
QITOPUTM YUYEOHBbIX [EVCTBUI; MCCIeNOBaTh 3aBUCMMOCTb OOBEMA
Ky0a OT AjIMHBI ero pedpa.

Hab6momath ¥ MpOBOAMTL aHAIOTUMM MEXAY TOHSITUSIMU
TUTOILIAAY U 0ObEMA, TTEPUMETPA U TIJIOIIAIN [TOBEPXHOCTM.

PacnosHaBaTh MCTMHHBIE ¥ JIOKHBbIE BBICKAa3bIBAaHUSI O
MHOT'OTpaHHMKaX, MPUBOIUTL TPUMEPbI ¥ KOHTPIpUMeEpBI. PeraTth
3aJau U3 peasbHOM KU3HMU.

IToBTOpEHNE

1 06006I1IIeHe

(10 4.)

[ToBTOpEHME OCHOBHBIX IOHSTMIA ¥ METOLOB Kypca 5
Kjacca, 06001LeHe 3HaHMIA.

BbIunciaTh 3HaUeHMsT BbIpasKEHMI, COepsKallMX HaTypaibHbIe
ylKciia, OOBIKHOBEHHbIE U  [OeCATUYHbIe [JOpoOM,  BBIIOJHATD
peobpasoBaHMsI 4YMCET TP HEOOXOAMMOCTM C HallpaBJISIOLLIEN
ITOMOIIIBIO.

Bri6bupaTh criocob cpaBHEHMS UMCEeJI, BBIYMCIEHNM, IPUMEHSTh
cBOMCTBa  apudMeTUUYECKMX  OeICTBUIM  [Jid  paluyoHaaIM3aLyn
BBIUMCJIEHUIA.

Ocyl11ecTB/ISITh CaMOKOHTPOJIb  BBITIOJTHSIEMBIX TEMCTBUM U
CaMOIIPOBEPKY Pe3yJIbTaTa BbIUMCIEHUINA.

Pemrate mpocreiiime 3agaun M3 peabHOM KU3HU, TTPUMEHSTh
MaTeMaTUYeCKue 3HAHMUS [JIS pelleHus 3amad U3 IPYIUX YUYeOHBIX
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MpeaMeTOB.
Periate mpocreiiime 3amauy pasHbIMM CIIOCOOaMM, CPaBHUBATh
CITOCOOBI pelieHnst 3a1aui, BbIOUPATh PalMOHATIBHBIN CITOCO0.

6 ximacc (ue menee 170 u)

Hassanue
pasgena (Tempr)
Kypca (41CcJIO 4acoB)

OcHoBHOE cogep>KaHne

OcHoBHbIE BUAObI JeATE€/JIbHOCTU o6yqafoumxc5[

HarypanbHbie
yycia
(30 u)

Apudmerndeckre OEMCTBUSI C MHOTO3HAYHBIMU
HATyPaJIbHBIMM YMc/IamMu. UMCIIOBbIE BBIPasKEHMUS, ITOPSIOK
IeCTBUIA, JCIIOJIb30BaHMeE CKOOOK. Oxpyryienue
HaTyPaJIbHbBIX UMCEI.

Henurtenu M KpaTHbIE UMC/Ia; *HAMOOIBIINMI OOIIMIA
IeuTeNlb ¥ HaMeHblllee 061iee KpaTHoe .

PaszjioskeHue umcia Ha  IPOCTble  MHOKUTENN.
IemMmocTb CyMMBI U Ipou3BemeHus. JleieHne ¢ OCTaTKOM.

Pemntenne TekcToBBIX 3a1ad.

BbIHOJ’[HHTb apI/Id)MeTI/I‘IeCKI/Ie ﬂeﬁCTBMH C MHOI'O3HAYHbIMM
HATypPaJbHbIMM UMC/IAMM, HAXOAUTh 3HAUEHMSI YMCIOBBIX BbIPasKeHMIA
CO CKOOKamMu ¥ 0e3 CKOOOK; BBIUMCIATb 3HAUEHMSI BbIPAsKEHUI,
cofepsKallyX CTEIeHN!.

BbIHOJ’[HHTb INPpUKUIAKY WM OLEHKY 3Ha‘-IeHI/II‘/)I YMCJIOBBIX
BbIpasKeHNI, IPUMEHSATh IPUEMBI ITPOBEPKIM Pe3yJIbTaTa.

Ucnonb3oBarh IMpM  BBIUMCIIEHUSIX I€PEMECTUTESIbHOE U
coueTrarebHOe CBOJCTBA CJIOSKEHUSI " YMHOXEHMS,
*pacrpenennTeabHoe CBOJCTBO YMHO>XEHMUS OTHOCUTEJIbHO
CJIOKeHMs ™, cBOMCTBA apubMeTUUeCKUX HeCTBUIA.

UccnemoBaTh  YMC/IOBbIE  3aKOHOMEPHOCTM,  ITPOBOIUTH
YJCJIOBbIE IKCITEPUMEHTHI.

dopmysmMpoBaTh  OIpeAeseHus AeIUTeNsT U KPaTHOro,

HaMOOJIbIIIETO OOIIEro AeUTeNss ¥ HaMEeHbIIIero OOIIero KpaTHOro,
MPOCTOTO ¥ COCTAaBHOTO YMCEeJ; MCIOJIb30BaThb 3TU TIOHSTUSI TIPU
perieHuMu 3agay  (IIpyM HEOOXOOMMOCTM C OIOPOM Ha aJrOpPUTM
MpaBmiIa).

[IpyMeHSITh aJTOPUTMbI BBIUMCJIEHUSI HaMOOJIBIIIETO OOIIEero
TeMUTeNss ¥ HaMEeHbIIIero OOIIero KpaTHOTO JABYX YMCeJI, aJIfTOPUTM
pas3JIoKeHMsI YKcia Ha TTPOCTble MHOKUTEJIN.

UccnemoBaTh CBOWCTBA AEMMMOCTM CyMMbI M TIPOM3BEAEHUS
Yyycesl C ONIOPOI Ha BOITPOCHDIN TIJIaH.

[IpBoaMTL TIpUMeEpBHI YMCET C 3aJaHHBIMM CBOVCTBaMM,
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pacro3HaBaTh BEPHbIE ¥ HEBEpPHbIE YTBEPsKAEHMSI O CBOMCTBAX 4mces,
ONpOBepraTh HeBEPHbIE YTBEPIKIEHMSI C IIOMOII[bIO KOHTPIIPMMEPOB.

KoHcTpynpoBath MaTeMaTuueckue MpeasiosKeHNs] C TTOMOIIIbIO
CBSI30K «M», <WJIN», €CJI..., TO...» TI0O 0OpasIy.

Pemrath  TekcTOBble  3amauy,  BKIIOYAIOIIME  TTOHSITUS
OeMMMOCTH, apubMeTUUeCKMM CIIOCOO0M, MCIOJIb30BaTh Iepebop
BCeX BO3MOKHBIX BAPMAHTOB C OIMOPON Ha BOIPOCHBIN IJIaH.

MopnenupoBaTh XOA, pelleHus 3aJauM C TOMOIIbIO PUCYHKA,
CXeMbl, TaOIULIBI.

[TpuBomMTH, pasdbupaTh, OLIEHUBATH PA3JIMYHbIE pEIIEHMS,
3aIMCH pelleHNiI TEeKCTOBBIX 3a/1a4 C HAITPABJISIIOIIEN TTOMOIIIBIO.

Kputnuecku oOlieHMBATh IOJYUYEHHbIN pe3ysIbTaT, HAaXOOUTb
OIIMOKM, OCYIUIECTBJISIT CAMOKOHTDPOJIb, IIpOBepsisi OTBeT Ha
COOTBETCTBME YCJIOBUIO.

Harnaguas *TleprieHaAUKYJIIpHbIE MpsIMbIE. [TapannenbHbie PacnosHaBaTh Ha uepTeskax, PUCYHKaX Cay4ay B3aMMHOTO
reoMeTpusl. psIMbIe *, PacCIIOJIOKEHMS IBYX IPSIMbIX.
[Tpsimble Ha Paccrosnne mexay ABYMSI TOYKaMM, OT TOUKU O N3ob6paskaTh €  TIOMOIIBIO  YEpPTEKHBIX  MHCTPYMEHTOB
IJIOCKOCTU MIPSIMOM, JIJIMHA ITYTM Ha KBaZpaTHOM CETKe. KJIeTYaTOM GyMare ABe IepeceKarollyecs IpsMble, IBe Iapalie/ibHble
(7 9) *TIpuMepbl MPSIMbIX B IIPOCTPAHCTBE *. MIpsIMbIe, CTPOUTD TMIPSMYIO, TTEPIIEHIUKYISIPHYIO JaHHOM.

[IpuBoguTH MIpUMepPhI MapaIeJIbHOCTU u
MePITeHINKY/ISIPHOCTY TIPSIMBIX B ITPOCTPAHCTBE.

PacriosHaBaTh B MHOrOYTOJIbHMKAX IE€PHEHIUKYJISIPHBIE U
napajulesibHble  CTOPOHBbI.  V306pa)kaTb ~ MHOTOYTOJBHUKU  C
rapauie/IbHbIMM, TIePIIEHAVKYISIPHBIMY CTOPOHAMM I10 00pasily.

Haxoguth paccTosiHuMe MeXay OBYMSI TOUKaMM, OT TOUKM IO
MpSIMOM, IJIMHY ITYTY Ha KBaApaTHOM CeTKe, B TOM UUCJIE UCIIOIb3YS
MG POBBIE PECYPCHI.

Ipobu OO6bIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO ApPOOMU, CpaBHMBaTh ¥ VIIOPSOOYMBATH JpoOM, BBIOMpATh CIIOCOO
(32 u) cokpamienne npober. CpaBHeHME U  YIOPSIOYMBAHME | CPABHEHMS APOOEIi.
Ipobeii. [IpencTaBidaTh mOecATUYHBbIE APoOM B BUIE OOBIKHOBEHHBIX

HecatuunHblie IpobM ¥ MeTpuUUecKast CUCTeMa Mep.

IpobGeii ¥ OObIKHOBEHHbIE B BUOE HECATUUHBIX, MCIIOJb30BaTh
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Apudmerndeckme IeiCTBUS C OOBIKHOBEHHBIMU U
OEeCSTUYHBIMU IPOOSIMMU.

OtHowenne. J[leneHue B
*Maciirab *, mpornopims.

IlousTe mpoleHTa. BblunciaeHuMe MpolleHTa OT
BEJIMYMHBI ¥ BEJIMUMHBI TI0 €€ TTPOLIEHTY.

PellleHne TEeKCTOBBIX 3amay, COAEpXKAIIMX Apobou u
MIPOLIEHTBHI.

[TpakTnyeckass  pabora
OKPY>KHOCTH K €€ AVaMeTpy».

JaHHOM  OTHOILIE€HUNA.

«OTHo1IeHNE IJIVHBI

SKBMBAJIEHTHbBIE MPEICTABIEHMS IPOOHBIX UMCes MPU UX CPaBHEHUH,
Mpy  BBIUMCIAEHUSIX (NP HEOOXOOMMOCTM C  HaIpaBJISIOLIEN
MOMOIIIbIO).

Ucrnonb3oBarth AecsiTMYHbIe APOOM TMpM IPeoOpasoBaHUMU
BEJIMUMH B METPUUECKON CUCTEME MeED.

BoimosHaTh apudMernueckmue AECTBUS C OOBIKHOBEHHBIMU U
IEeCATUUYHBIMU JPOOSIMU.

Boruncisas 3HAYEHUS BbIPAsKEHMIA, coziepsKarmx
OOBIKHOBEHHBIE ¥ [IECSITUYHbIE JPOOM, BBIMOJHATH MPeoOpa3OBaHMS
Ipobeii, BbIOMPATb CIIOCODO, MPUMEHSITb CBOVCTBA apUpMETUUECKUX
OeVCTBUIA JIJI paliOHa/IM3aL BIYMCIEHUIA.

CocCTaBisITh OTHOIIEHMS ¥ TPOIOPLINY, HAXOOUTh OTHOIIEHME
BEJINYVMH, JI€JIUTh BEJIMUMHY B JAHHOM OTHOIIIEHWA.

Haxomutb sKcHepyMeHTa/JIbHbIM ITyTEM OTHOILIEHME AJIMHbI
OKPY>XHOCTM K €€ muaMeTpy (IIpy HeOOXOIMMOCTY C HaIlpaBJISIOIIEN
TTOMOIIIBIO).

Haxomguth maciiTab rutaHa, KapTbl M BbIYMCISTHD PACCTOSTHMS,
MICIIOJ/Ib3YyS MACIITab C OMOPON Ha aJITOPUTM YUeOHBIX Je/ICTBUM.

OOGBSICHSTh, YTO TAKOEe IPOIIEHT, YIOTPeOJATh 0O0POTHI peun
CO CJIOBOM <«IIPOIEHT». BbIpakaTh MPOIEHTHI B ApoOSIX U APOOU B
MPOIIEHTaX, OTHOIIIEHNE ABYX BEJMUMH B IIPOLIEHTAaX.

BbIumcisiTh MpOIIEHT OT YMCIIa ¥ YMCJIO TIO €r0 MPOLIEHTY.

OKpyrasiTh Opo6GM M TIPOIEHTHI, HAXOAWUTb TPUOIVKEHNS
yyicesT IpU HeOHXOAMMOCTHM C MUCITOIb30BaHMEM BU3YaIbHOV OIOPBI.

Pemrath 3amausm Ha 4YacTM, TIPOIEHTBHI, IIPOMOpPLIMM, Ha
HaxoXkJeHue Npobyu (MpOIeHTa) OT BEJMUMHBI U BEJIMYMHBI IO €€
npobu (MpOIeHTY), Opobu (MpOolleHTa), KOTOPBIM COCTaB/ISIET OIHA
BeJIMUMHA OT Apyroi. [IpuBoguTh, pazdbupaThb, OlEHUBATb PA3INYHbIE
pelleHms, 3aMicy pelleHni TEeKCTOBbIX 3a/1ad Py HeOOXOAUMOCTH C
HaIpaBJISIIOILIel TTIOMOIIIbIO.

UsBnekath  MHpOpMaIMio M3  TAaGAMII M OAMArpamm,
MHTEPIPeTUPOBaTh TabJMUHbIE NaHHbIE, ONMpeAessiTb HauboJbIllee U
HaMMeHblIIee U3 MPeCTaBIeHHbIX JaHHbIX.
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Harnagnasa
reomMeTpusi.
Cummerpus

(6 4)

*QceBas cummeTpus. LleHTpasbHas CUMMETPUSL.
[TocTpoeHne cuMMeTpUYHBIX GUTYD.
CuMMeTpyst B IPOCTPAHCTBE ™.

PacnosHaBaTh Ha uepTeskax M M300paskeHMSIX, M300paskaTh OT
PYKM, CTPOUTb C TIOMOIIbIO WHCTPYMEHTOB GuUrypy (OTpes3oK,
JIOMaHYI0, TPEYTOJbHMUK, MPSIMOYTOJIbHUK, OKPY>KHOCTb),
CUMMETPUYHYIO  [aHHOM  OTHOCUTEJBHO  TMpPSIMOM, TOYKM C
HampaBJISIONIEN TOMOIIBIO.

Haxomutb npumMepbl CMMMETpUM B OKPYKaIOIIEM MUPeE.

MopenupoBaTh U3 Oymaru [nBe GUIYpbl, CUMMETPUYHbBIE
OTHOCUTEJIbHO TIPSIMOI; KOHCTPYMPOBAaThb reoMeTpuyecKue
KOHOUTYpaIyy, MCIOIb3ysS CBOMCTBO CUMMETPUM, B TOM YMUC/IE C
MOMOILIbIO IIM(POBBIX PECYPCOB C OIMOPOM Ha JITOPUTM YUeOHBIX
IeVICTBUIL.

Boipaskennst
¢ 6ykBamu
(6 )

[Ipumenenne OYKB mOJjIs1 3alMCHM  MaTeMaTUMYECKUX
BbIpD@KEHMII ¥ TpenjioskeHuii. *ByKkBeHHbIe BbIpaKEHUSI U
YUCIIOBbIE TTIOICTAHOBKM *.

bykBeHHble paBeHCTBA, HaXOKJeHME HEU3BECTHOIO
KOMITOHeHTa. DOpMYJIbI.

Wcnonb3oBath GYKBbI Oj1s1 00O3HAUEHMS] UMCEJ, TPU 3arucyu
MaTeMaTUUECKMUX YTBEPKIEHMI, COCTABJIATh OYKBEHHbIE BbIPAasKEHMSI
10 YCJIOBUIO 3a7auM.

UccnemgoBaTb  HeC/JIO3KHbBIE
MCIIOJIb30BaTh OYKBBI I UX 3aIMCH.

Boruncnars umciioBoe 3HaueHne GYKBEHHOTO BBIPAsKEHMS TTPU
3aJaHHBIX 3HAUeHMSIX OYKB C OIIOPOJ Ha aJIrOPUTM YUYeOHBIX
IeCTBUIA.

3aInchIiBaTh dbopmyibI: nepuMeTpa " LTI AN
MPSIMOYTOJIbHMKA, KBagpaTa; IJMHBI OKPYKHOCTM, TUIOLIAAM KpyTa;
BBITIOJTHSATh BBIYMCJIEHNS 110 3TUM (hOpPMYJIaM.

CoctaByisiTb  (OPMYJIbI, BbIpaskalolliye 3aBUCUMOCTU MEKIY
BeJIMUMHAMM: CKOPOCTb, BpEMS, pacCTOsHME; IieHa, KOJIMYECTBO,
CTOMMOCTbD; IIPOM3BOJUTEIHLHOCTh, BpeMs, 0O0BEM paboThl; BHIIIOJHATD
BBIUMCJIEHUS IO 3TUM (DOpMYJIaM.

Haxomuth  Heu3BeCTHbIN
IeICTBUS.

YNCJIOBbIE 3aKOHOMEPHOCTH,

KOMITOHEHT  apu(pMeTnyecKkoro

Harnaguaa
reomeTpusl.
@urypsl

YeTbIpEXYTOJNBHUK, TPUMEPHI UYEThIPEXYTOJbHUKOB.
[IpsamoyrosbHMK, KBajpaT: CBOWCTBA CTOPOH, VIJIOB,
IViaroHasie.

N3o6pakaTh Ha HEJIMHOBAHHOMW U KJeT4yaToM Oymare C
VICTIOJIb30BAaHMEM UYEPTEKHBIX MHCTPYMEHTOB UETBHIPEXYTOJBHUKYU C
3aIaHHBIMM CBOMCTBAMM: C TapaUIeJIbHbIMM, TePHeHIUKYJISIPHBIMMA,
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Ha IIJIOCKOCTH

(14 )

W3mepeHne yrioB. Busibl TpeyroJbHUKOB.

Ilepumerp mHoOroyrosbHMka. IDromamb uUrypsl.
@opmysbl  MepuMeTpa M IUIOLIAAM  IIPSIMOYTOJIbHMKA.
[TpubmkEHHOE M3MepeHye IUIoIaay GUryp.

*TIpakTnueckast pabora «ITnomaas Kpyra» *.

pPaBHBIMM CTOPOHAMM, MPSMBbIMM YyIJIAMM U [p., PaBHOOEIpPEHHbIN
TpeyrosibHUK. [lpegmaratb M 0OCYKOAThb CIIOCOOBI, aJTOPUTMBbI
MMOCTPOEHMSI.

UccnepmoBaTh, WUCHOMB3YsS  3KCIEPUMEHT,  HabJIO[eHNue,
MOJeMpoBaHMe, CBOVICTBA MPSIMOYTOJIbHMKA, KBaJpaTa, pa3ouBaTh Ha
TPEYTOJIbHUKM C OTIOPOI Ha BOIIPOCHBIN IJIaH.

O60CHOBBIBaTh, OIPOBEpPraTb C ITOMOIIBIO KOHTPIIPUMEPOB
YTBEPXKIEHMS O MPSIMOYTOJIbHYUKE, KBaJipaTe, paclo3HaBaTh BEpHbIE U
HEBEPHbIE YTBEPXKIEHMSI.

N3mepsiTh M CTPOUTH C MOMOIIBIO TPAHCIOPTUPA YIJbl, B TOM
yycjie B MHOTOYTOJIbHMKE, CPaBHMBATDH YIJIbI; PACIO3HABaThb OCTpPbIE,
MpsSIMble, TYIIbIe, PA3BEPHYTHIE YTJIbI.

PacnosHaBatb, 13006paskaTh OCTPOYTOJIbHbBIN, IIPSIMOYTOIbHBIN,
TYIIOYTOJIbHBIN, pPaBHOOEIPEHHbIN, PABHOCTOPOHHMI TPEYTOJIbHUKMA
(TIp¥ HEOOXOAMMOCTHM C UCIOJIb30BAaHMEM BU3YaJbHOM OIOPbI).

Boruncisas epuMeTp MHOT'OYTOJIbHMKA, TUIOIAb
MHOTOYTOJIbHMKA pa3OueHneM Ha TMpSIMOYTOJIbHMKYM, Ha paBHbIE
(buUrypbl, UCIOIH30BaTh METPUYECKME €IMHUIIbI U3MEPEHUS AJIMHbI U
TIJIOIIA/IYM C OTIOPOM Ha aJITOPUTM YUeOHBIX TEeMCTBUIA.

Ucrnonb3oBaTh NMpuOMMKEHHOE M3MepeHVe IJIMH U TUIONIa e
Ha KJeT4yaTon Oymare, TPUOMVKEHHOE  WM3MEpeHMe  JIJIVHBI
OKPY>KHOCTH, TUIOIIAAN KpyTa.

ITonoxkutenbubie
" OoTpullaTe/IbHbIE
yyciia

(40 v)

Llenple umncita. *Mopyab umciIa, reomeTpuyeckast
MHTEpIIpeTanys MoayJs. UncaoBble IPOMEXKYTKM *.

[TonosxkureabHbIE " OTpUIlaTebHbIE yycIa.
CpaBHeHMe TIOJIOKUTENbHBIX U OTPULIATEIbHBIX UMCell.
Apudmernveckne  IEeUCTBUS C  TOJOXKUTENIbHBIMU U
OTpUIATEbHBIMU YMCIIAMMU.

Perienne TekcTOBBIX 3a1ad.

[IpBOaUTL TpMMEpPHI MCIIOJIB30BAaHMUSI B PEATbHOM >KU3HU
TIOJIOKUTETIbHBIX Y OTPUIATETbHBIX UMCET.

N306paskaTh 1ieJible Yiciia, TTOJIOKUTEIbHbIE U OTPUIIATETbHbIE
Yyycjla TOYKAMM Ha YMCJIOBOM TMIPSIMOM, MCIIOAb30BaTh YMCIOBYIO
MIPSIMYIO JIJISI CPaBHEHMST UMCeT.

[IpyMeHsITh TpaBua CpaBHEHUS,
uycia; *HaxoOUTh MOIYJIb umcia ™,

®opMyMpoBaTh MpPaBWIaA BBIUYMCIEHUS C MOJOKUTETbHBIMU U
OTPUIIATEbHBIMM  YMCJIaMM, HaXOOWUTh  3HAYEHUSI  UMCJIOBBIX
BbIPasKEHMIA, comepsKaImx IeNCTBUS

YyInopagoumMBaTb  LieJible




41

C  TOJIOKUTENbHBIMM UM OTpULIATEIbHBIMM  YMCIaMKU  TIpU
HEeO6XOAMMOCTM C OIOPON Ha aJITOPUTM MPaBUJIA.
[IpyMeHSITb  CBOMCTBA  CJAOXKEHUS WM yYMHOXKEHUS  JIsS

npeo6Gpa3oBaHMsI CYMM U ITPOU3BeIEHMIA.

IIpencrasienue [IpssmoyrosibHas cucTemMa KOOPAMHAT Ha IIJIOCKOCTU. OOBSICHATP ¥ WUIIOCTPUPOBATL TOHSATHE IMPSIMOYTOJIbHOM
JlaHHBIX KoopamHatbl TOUKM Ha IJIOCKOCTH, abClmcca M OpauMHaTa. CUCTeMbl KOODAMHAT Ha IJIOCKOCTM, MCIOJIb30BaTh TEPMMHOJIOTUIO;
(6 1) CronbyaTbie ¥ KPyTrOBbIe MarpaMMbl. CTPOUTDH Ha KOOPAMHATHOM IIJIOCKOCTM TOYKM U (PUTYPBI 1O 3aJJaHHBIM
[TpakTuueckas pabora «IlocTpoeHne muarpamm». KOOpAMHATaM, HaXOUTh KOOPAMHATHI TOUEK.
PellleHne TEKCTOBBIX 3ajau, COAEpKaIMX JdaHHbIE, Yurathb crosibuarbie " KPYTrOBbIe JMarpaMMbl;
npefcTaB/eHHbIe B TaGIMIIAX M HA AuarpaMMax. MHTEPIPEeTUPOBATh AaHHbIE; CTPOUTb CTOJIOYAThIE IMarpaMMbl.
Ucnonb3oBare MHpOpMaImioo, MpeAcTaBJIeHHYI0 B TabauIax,
Ha AuarpamMmax AjIsl pellieHMs TeKCTOBbIX 3aJau U 3aJjau U3 peasibHOM
SKU3HU.

Harnsgnas *TIpssMOYTOJIbHBIN Tapajutesienuren, KyO, MpusMa, PacnosHaBaTh Ha yepTexkax, pUCyHKax, OMMUChIBATh MUPaMULY,
reoMeTpusl. mMpaMuaa, KOHYC, UMIMHIpP, map u cdhepa. MsobpakeHue |mpusmMy, IIUIMHAP, KOHYC, Iap, W300paxkaTb UX OT PYKH,
durypsl MPOCTPAHCTBEHHBIX dburyp. [Tpumepbl pa3BEPTOK | MOAENIMPOBATh U3 Oymaru, IUIACTWIMHA, TPOBOJIOKM U Op. C
B IIPOCTPAHCTBE MHOTOT'PAaHHMKOB, IIMJIMHIpPA M KOHYCA. HalpaBJISIONIell  TMoMoIblo.  [IpuBOAMTL  TpUMEpPhl  OOBEKTOB

(9 u) [Mpaktnueckass  pabora  «CosgmaHme  MoOpeJiel | OKPYsKaIOIIero Mupa, MMelonmx GopMbl Ha3BaHHbIX TeJl.

MIPOCTPAHCTBEHHBIX QUTYP». Wcnonb3oBath TEPMMHOJIOTUIO: BepllMHa, pebpo, TpaHb,
[Tonatue o6béMa; enMHUIIBI U3MepeHUs O0ObEMA. |OCHOBaHME, BbICOTA, paguyC U OuaMeTp, pa3BEépTKa.

O6BEM MPSIMOYTOIBHOTO Tapasiiesienuena, Kyoa, Gbopmysibl
06béma *.

NsyuaTh, MCMOMB3Yys SKCIIEPUMEHT, HaOIOIeHNe, U3MepEHMeE,
MoJenMpoBaHKe, B TOM 4Mcjie KOMIIbIOTEPHOE, U ONMUChIBATh CBOMCTBA
Ha3BaHHbBIX TeJI, BBISIBJISITb CXOACTBA M Pa3/IMuMsl: MEKIY MUPaMUION
U TIPU3MOI; MEKIY IIMIMHIPOM, KOHYCOM U I1IapOM.

PacnosHaBaTh pasBEpPTKM Mapasuliesenuiiena, Kyba, MpuU3MBbI,
MMpaMubl, KOHYyCa, IMIMHIpPA; KOHCTPYMPOBAThb [aHHbIE Teja W3
Pa3sBEPTOK, CO3[ABATh MX MOV C HAIIPABJISIOIIEN TTOMOIIBIO.

Co3paBarh MoOAeNM IPOCTPAHCTBEHHBIX (uryp (u3 6ymary,
MPOBOJIOKYM, TUIACTUJIMHA ¥ JIp.) C OIOPOV Ha aJrOPUTM YUYeOHBIX
IeMCTBUIN.

WsmepsaTb Ha MOIemsX:

IOJMHBI PEOGEpP MHOTOIPaHHUKOB,




42

ovaMeTp Iapa.

Boruncaare mo  dopmynaMm:  00BEM  IIPSAMOYTOJIBHOTO
napajuiesienuinesna, Kyba; UCroab30BaTh eIVHUIIbI M3MepeHus 00bEMa;
BBIYMCIISTh 06'bEMBI TeI, COCTaBJIEHHbBIX "3 KyOOB,
rapasulesienuIieoB; pelaTh 3aauy C peaIbHbIMY JaHHBIMU C OIOPO
Ha CITPaBOYHYIO MH(POPMAIIAIO.

IToBTOpEHNE,
oboO11eHne,
cucTeMaTm3aLys

(20 u)

[ToBTOpEHME OCHOBHBIX TOHSITHIA i METOIOB KYPCOB 5
1 6 KJ1acCcoB, 0OOOILIeHNe U CUcTeMaTU3alMs 3HaHMIA.

Borunciaars 3HAUEHUS BbIPasKEHUI, copepsKallyx
HaTypajbHble, IIeJible, ITOJIOXKUTEIbHbIE M OTpULIATEeIbHbIE UMCIIa,
OOBIKHOBEHHbBIE ¥ [I€CSITUYHbIE JPOOM, BBIMOJHATH MPeoOpa3OBaHMS
yyceJ W BbIPKEHMI IIpM HEOOXOAMMOCTM C HaIpaBJISIOLIen
TTOMOILIBIO.

Bri6bupath crioco6 cpaBHEHMS YMCEN, BBIUMCIEHUI, IPUMEHSITh
CBOMCTBa  apudmeTnyeckuMx OEWACTBUI  [Jid  palyOoHaIM3aLuu
BBIUMCJIEHUIA.

Pemratp mpocreiiie 3agaun U3 peasbHOM SKU3HU, TTPUMEHSTh
MaTeMaTuueCcKue 3HaHMs )i pellieHns 3a1a4 U3 APYrux IpeaMeTOB.

Periath mpocTeiiiiye 3aauy pasHbIMM CIIOCOOaMMU.

OcCyl11IeCTB/ISATh CaMOKOHTPOJIb BBINIOJIHSIEMbIX TEACTBUIA U
CaMOITPOBEPKY pe3yJIbTaTa BbIUMCIIEHMUIA.

TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (TIO TOOAM OBYUYEHUS)
7 xnacc (He meHee 102 u)

Haspanue
paszena (Tembi)
Kypca (4MCJI0 4acoB)

OcHoBHOe cojiepskaHue

OcHoOBHbIE BUAbI JeATE€JIbHOCTU o6yqafoumxc;[

Uncna
BBIUMCJIEHMUSI.

PainonanbHbie
yucsia

(25 u)

[TonsiTE palMOHAIBHOTO YMCJIA.

Apudmernueckme [IeUCTBUSI C  palMOHATbHBIMMU
ypctamy. CpaBHeHMe, YIOPSIOYMBaHME —PalMOHATbHBIX
yuces.

CrerneHb C HaTYpaJIbHBIM MTOKA3aTeIEM.

CucremMaTusupoBaTh ¥ oboraiaTb 3HaHUSI 00 OOBIKHOBEHHBIX
U JeCATUYHBIX OPOOSX.

CpaBHMBaTh ¥ YIOPSAOUMBATHL ApOOM, Mpeobpa3oBbiBast Mpu
Heo6XOIMMOCTHI IeCITUYHbIe Ipobu B OOBIKHOBEHHbIE,
OOBIKHOBEHHbIE B HECATUYHbIE, B YaCTHOCTM B OECKOHEUHYIO
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Pelienne OCHOBHBIX 3ajau Ha APoOM, MPOLIEHTHI U3
peabHOM MPaKTUKMA.

IIpu3Haku moeMMMOCTM, Pa3/IOKEHMS Ha MHOKUTEIU
HaTyPaJIbHbBIX UMCEI.

PeanbHble  3aBUCHMMOCTH.
MPOIIOPLMOHATbHOCTH.

[Ipsmasi m obpaTrHas

IeCSITUYHYIO APOOBD.

[IpumeHSITH pa3sHOOOpasHbIe CIIOCOOBI M TTPUEMbBI BBIUMCIIEHUS
3HAUeHMl [JPOOHBIX BBIPAKEHUN, COJEpsKallX OOBIKHOBEHHbIE U
OecsiTUYHble NOpoOu: 3aMEeHATb MpU HEeOOXOAMMOCTM [OeCATUUHYIO
IpoOb OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO HECSITUYHOM, MPUBOAUTH
BbIpakeHMe K (opme, Hambosee yAOOHOV [Ji1 BBIYMCIIEHUN,
Mpeobpa3oBbIBATh IPOOHBIE BBIPAKEHMSI HA YMHOXXEHME U JeJIeHue
OeCSITUYHBIX Apo6eNt K HeUCTBUSIM C LeJbIMM  4ucyiaamu  (1Ipu
HEeOOXOIMMOCTY C HAITPaBJISIOIIEN ITOMOIIIBIO).

[TpuBOAMTL uMCIOBBIE ¥ OYKBEHHbIE IPUMEPBI CTEMEHU C
HaTypaJbHbIM ITOKa3aTeJIeM, OOBbSICHSISI 3HAUeHMSI OCHOBAHUSI CTEITeHN

¥ TIOKa3aTessl CTelleHy, HaXOOMUTh 3HaueHMsl cTelleHeil Buma a'! (a —
m060e paloHaIbHOE UMCIO, h — HaTypaJbHOE UMCJI0) C OIIOPOi Ha
CIIPaBOYHYIO MHGbOPMAIINIO.

I[ToHMMaTb CMBICJ 3amyuCKU OOJBIIMX YKMCeI C IIOMOILBIO
OeCITUYHBIX nOpobeil u cremeHeit umciaa 10, OpuMeHATh UX B
peajibHbIX CUTYyaIlUsIX.

[IpyMeHSITb  TPU3HAKM  JIEJIMMOCTM,  PasjOKeHus  Ha
MHOKUTEIM HAaTYPaIbHBIX YMCEJT.
Pemrath  mpocreiime 3amauM  HAa  4YacCTM, IIPOLIEHTHI,

MPOMOPIMY, HAa HaXOXIeHMe Opobu (TPOIEHTa) OT BEJUUYUHBI U
BEeJIMUMHBI TIO €€ Apobu (TPOLIeHTY), Apobu (MPOIeHTa), KOTOPBIN
COCTaBjIleT OfIHA BeaMuMHa OT Jpyrou. IlpuBomuTh, pasbuparts,
OIIeHMBATb pa3/IMyHbIe pellleHNs], 3al1CH PellleHNI TeKCTOBbIX 3a/1au.

Pacrio3HaBaTh 1 06BSCHSTh, ONMPAsiCh HA OIPeIeSIEHNsI, TPSIMO
MPOTOPIMOHAIbHBIE M OOpaTHO MPOIMOPIMOHAIbHbBIE 3aBUCUMOCTU
MEXIY BeJIMYMHAMM; TMPUBOIUTH TPUMEPbI 3TUX 3aBUCUMOCTEN U3
peayIbHOTO MMPA, U3 OPYTUX YUYEOHBIX ITPEIMETOB.

Pemrath mpocreiiiinie MpakTMKO-OPUMEHTMPOBAHHbIE 3a/auM Ha
Ipobu, TMPOIEHThI, MPSIMYIO ¥ OOpaTHYIO MPOIMOPIMOHATLHOCTH,
MIPOTIOPIINM.

Aunrebpanueckue

bykBenHbie BoipaykeHusi. Ilepementsie. [lomycTumbie

OBnazetb Ha 6a30BOM YpOBHE anrebpanveckomn




44

BbIPayKEHUS 3HAaueHMs mepeMeHHbIX. DOPMY/JIbI. TEPMMHOJIOTMEN U CUMBOJIMKOM, IIPUMEHSTh €€ B MPOLIecce OCBOEHMUS
(27 9) [Ipeo6bpasoBaHue OYKBEHHBIX BbIpaykeHMil, | y4eOHOro Marepuasa.
PacKphITHE CKOOOK U NpUBEIeHMeE MOJOOHBIX C/IaraeMblIX. HaxoguTb 3HaueHMsT OYKBEHHBIX BbIPayKEHMII MPU 3aJaHHBIX
CBoliCTBa CTeNeHM C HaTypaJbHbIM ITOKa3aTeJIeM. 3HAUYEHMSIX OYKB; BBIIIOJIHSTD BBIUMCIIEHNS ITO (OPMYJIaM.
Muorowrienbl. Cj0okeHMe, BbIUYMTAHME, YMHOXXEHME BoimonHaTe,  mpeoOpasoBaHMS — LIEJIOTO  BBIPAKEHUSI B
MHOrOwIeHoOB. DopMyJsibl  COKpAIlIEHHOTO  YMHOKEHMS. | MHOTOYJIEH IIpMBeIeHMeM IMOJOOHBIX CJIaraeMbIX, PaCKpPbITMEM
PassioskeHre MHOro4IeHOB Ha MHOKUTEJIN. CKOOOK.
BhIMOMHATE yMHO’KEHME OJHOUYJEeHAa Ha MHOTOWIEH U
MHOTOWIeHa Ha MHOTOYJIEH, TPUMEHSITh (DOPMYJIbI KBaapaTa CyMMBbI U
KBajipaTa PasHOCTM C OIIOPOM Ha CIIPABOYHYIO MHMOPMALMIO.
Ocy11ecTB/ISATh PA3IOKEHME MHOTOWIEHOB HAa MHOXXUTEN
IIyTEM BBIHECEHMSI 3a CKOOKM OOILIEero MHOSKUTEJISE, MPUMEHEHMS
opmysibl pasHOCTM KBafipaToB, GOPMYJT COKPAIIEHHOTO YMHOKEHUS
C OIIOPOJi Ha CIIPaBOYHYIO MH(GOPMALIAIO.
[IpumeHaTh IpeoOpasoBaHMe MHOTOUYJIEHOB [IJiI peLIeHMs
pas/IMUHbIX 3a[au 13 MaTeMaTUKV, CMEKHbBIX IIPeIMEeTOB, U3 peaJbHOM
MIPaKTUKMA.
3HAKOMUTBCS C CTOPMEN PasBUTHUSI MaTEMAaTUKINA.
YpaBHeHMsI VYpaBHeHMe, mpaBwia NpeoOpa3oBaHMs YpaBHEHUS, Pemrath smMHENHOe ypaBHEHME C OJHOM TE€PEMEHHO,
" HepaBeHCTBa PaBHOCWJIbHOCTb YPaBHEHMUIA. NMpUMeHSIsT TpaBwjia IepexoJa OT MCXOOHOrO YypaBHEHUS K
(20 u) JIuHeHOe ypaBHEHMEe C OJJHOW ITepeMeHHON PaBHOCWJIBHOMY eMy 0osiee TpocToro Buma. ITpoBepsiTh, sSBISIETCS Jn

IepeMEHHOM, pelleHre  JIMHENHBIX
PelreHne 3a1au ¢ MTOMOIIBIO YPaBHEHMUIA.

*JIuHeliHOe ypaBHeHMe C IBYMS ITepeMEeHHbIMU U ero
rpadpuk®. Cucrema OBYX JIMHEHHBIX YpaBHEHMIA C OBYMS
rnepeMeHHbIMU. PellleHne cucTeM YypaBHEHUI CIOCOOOM
MO/ICTAHOBKY U CITOCOOOM CJIOYKEHMSI.

YpaBHEHUN.

KOHKPETHOE YMCJI0 KOPHEM YpaBHEHMSI.

[Ton6upaTh mpuMepbl Tap YKCes, SIBJSIOMIMXCS pelleHMeM
JIMHEMHOTO YPaBHEHMSI C IBYMSI IIepeMEeHHbBIMMA.

CTpouTh B KOOPAMHATHOM TUJIOCKOCTM TpaduK JIMHEHOTO
ypaBHEHUsI C [OByMsI IlepeMeHHbIMM (IIpM HeoOXOAUMMOCTU C
MCIIO/Ib30BAHMEM  CMBICJIOBOM  OIOPBI);  TOJB3YSICh  T'papuKOM,
MIPUBOJIUTH TIPUMEPBI pellleHNs] ypaBHEHMS.

Haxomutb pellieHre cucTeMbl ABYX JIMHEMHBIX YPaBHEHUN C
IBYMSI TIepeMEeHHBIMY C OTIOPOI Ha aJITOPUTM YUEOHBIX OeMCTBUM.

CocCTaBysITh U peniaTh ypaBHEHME UM CUCTEMY YPaBHEHMI TIO
YCJIOBUIO 3a,auM, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
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3a/1a4M MOJTyYEHHBIM Pe3yJIbTaT C OMOPOI Ha BOITPOCHBIN TIJIaH.

Koopayuuatsi Koopamuuara Toukum Ha  mpsamoin.  UnciioBble N3o6paxkaTh Ha KOODPIMHATHOM MIPSIMOT TOYKH,
u rpabuky. OyHKIMM  |[TpoMexxyTku.  PaccrosiHme  Mexxay  OBYMSI — TOYKAMM | COOTBETCTBYIOIME  3aJaHHBIM  KOOpAMHATAM, JIy4M, OTPE3KMU,
(24 u) KOODPJIMHATHOM TTPSIMOIA MHTEPBaJIbl; 3aIMChIBATh X Ha aarebpanyeckoMm si3bIKe.
[IpsimoyrosibHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH. OTrMeuaTh B KOOPAMHATHOM IIJIOCKOCTM TOYKM TIO 3aJaHHBIM
[Tpumepsl rpadukoB, 3amaHHbIX (opmynsamu. YUteHue |[KoopAaMHATaM; CTPOUTb TpaduKM HECIOKHBIX  3aBUCUMOCTEN,
rpadMKOB peasbHbIX 3aBUCUMOCTEI. 3aaHHBIX (opMysaMu, B TOM UMCIe C T[OMOIIbIO IMMPOBBIX
IToustne ¢yukuumn. I'paduk dyukuym. CBoMCTBA |1a00pPaTOPUIL.
dyukumin.  Jiunennas ¢dyukums. Iloctpoenme rpaduka [IpumeHsITh, WM3y4yaThb IIPEMMYIIECTBA, MWHTEPIPETUPOBATDH
ymHeHON GyHKuyn. ['paduk ¢yukumm y = kx + b. rpaduyeckuii Criocod6 IpencTaBjeHMs] M aHajaM3a pPasHOOOpasHOM
SKU3HEHHOV MHGOpMaLN.
OcBauBath Ha 06a3s0oBOM YpOBHEe TMOHATHE  (YHKINH,
OBJIaZieBaTh (GYHKIMOHAIBLHOM TEPMIUHOJIOTUEN.
PacriosnaBare amHenHy0 QYHKOMIO y = kx + b, ommchiBaThb
€€ CBOMCTBA B 3aBMCUMOCTY OT 3HaUeHMUI K03 duiyeHToB k u b (ripu
HEeOOXOIMMOCTH C OTIOPOM Ha aJITOPUTM TTpaBUiIa).
Crtpoutsb rpadvku smHenHOM GYyHKIMM, PYHKUMU Yy = kx + b
Ucnonb3oBats 111 poBbie pecypchl sl MOCTpoeHus rpadbmkoB
(OYHKIIMIA ¥ U3YUYEHUST UX CBOVICTB.
[IpuBOAUTH TIpMMEPDI JIMHEMHBIX 3aBUCUMOCTEN B peabHbIX
MpOIeCccax y SIBJIEHUSIX.
[ToBTOpEHME [ToBTOpEHME OCHOBHBIX MOHSITMI U METOHOB Kypca 7 Bopibuparb, MpUMMEHSITb  CIIOCOOBI  CpaBHEHMSI  UMCell,
" 0600611IeHe KJ1acca, 0060611IeHNe 3HAaHUIA. BBIUNCJIEHMI, TIPe0OPa30BaAHNI BbIPAsKEHUH, PellleHMs YPaBHEeHMIA TIPU
(6 9) HeoOXOIMMOCTH C HaIlpaBJISIIOLLEN TOMOILIBIO.

Ocy11ecTB/ISITh CaMOKOHTPOJIb BBIMIOJHIEMbIX HEUCTBUIA U
CaMOITPOBEPKY pesyJbTaTa BBIUVICJIEHUIA, npeoOpa3oBaHMIA,
MTOCTPOEHU.

Pemare mpocreiiime 3agaun U3 peaibHOM KU3HM, IIPUMEHSTD
MaTeMaTMueCcKue 3HaHMS I pellieHns 3a/1ad U3 APYTUX IPeIMeTOB.

Pemrath  mpocreiiiime TEKCTOBble 3afauy, CpaBHUBATh,
BBIOMPATh CIIOCOOBI pellieHns 3aHaun.
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8 kimacc (He menee 102 u)

HasBanmne
paszena (TembI)
Kypca (4MCJIo YacoB)

OcHoBHOE cogep>KaHne

OcHoBHbIE BUObI JeATE€JIbHOCTIU o6yqa}oumxc51

Uncia u
BBIUMCJICHMS.
KBagpaTHbie KOpHM

(15 u)

KBagpaTHblii KOpeHb
UPpaLMOHAJIbHOM  YMUCJIE.
UPPALMOHAJIBHBIX UMCeJT.

HencTBUTE/IbHBIE
el ICTBUTENILHBIX umMces *.

U3 4UCaa.
HecsaTuHble

yucJia.

*Tlouatue 06
MIPUOIVKEHMS

CpaBHeHlne

ApudmeTndecknii KBaipaTHbI KOPEHb.

YpaBHeHMe Bua X =

a.

CBoiictBa apudmeTrueckMX KBaAPATHBIX KOPHEI.

[IpeobpaszoBaHyue 4YMCIOBBIX
KBaZipaTHbIE€ KOPHI.

BBIPaYKEHU,

conepsKallmx

®dopmypoBaTh onpeneaeHne KBagpaTHOrO KOPHS M3 4unCiIa,
apudMeTMYeCKOro KBaApPaTHOTO KOPHSI TIPU HEOOXOOMMOCTU C
BU3YaJIbHOM OIIOPOIA.

[TpyMeHSITH OllepalMio M3BJ€YEHMS KBaIpPAaTHOTO KOPHS U3
YyCIIa, UCIIOb3YS TPY HEOOXOIMMOCTHU KaJIbKYJIATOP.

OuenuBath KBafpaTHble KOPHM IEJBIMM YNCIAMU U
OEeCSTUYHBIMU IPOOSIMMU.

CpaBHUBATh M yIOPSIOYMBATH paloHaJIbHbIE "
MppalMOHAJIbHbIE YMCJIA, 3alyCaHHble C TTOMOIIBIO KBaAPaTHBIX
KOPHeJ Ipy HeOOXOAMMOCTH C HAIlPaBJISIONIEel IOMOIIIbIO.

HccnemosaTh YpaBHEHNME Xz = d, HaXOoIUTb TOYHbIE U

npubIMKEHHBIE KOpHM ipu a > 0.

UccrnenoBath CBOMCTBA KBaJIpaTHBIX KOpPHEH, ITPOBOJS
YMCIOBbIE  JKCIEPUMEHTbI C  MCIOJb30BaHMEM  KaJIbKYJIATOpA
(koMIbIOTEDA).

IIpumensiTb  cBOMCTBA  apudMETUUYECKMX  KOpHEN IS
Mpeo6pa3soBaHMs BbIPAsKEHMIA.

Bomonuare mpocreniive  mpeoO6pa3’oBaHMSI  BbIpasKEHMI,
comepykalllMX KBaApaTHble KOpPHU. BpIpakath IepeMeHHble U3
reoMeTpuyeckux u ¢usuyeckux Gopmys MpuM HEOOXOAMMOCTU C
OITOPOJi Ha MTPaBMUJIO.

BbruncisaTh 3HaUeHMsT BbIpaykeHMiA, COMlepsKalllMX KBaJpaTHbIe
KOPHM, UCIIOJIb3YSI TIPY HEOOXOIMMOCTY KaJIbKYJISITOP.

Wcnonb3oBaTh B XO#e pellleHUsT 3amad  3jeMeHTapHble
TpeNCTaB/JIeHNsI, CBSI3aHHbIE C NPUOMDKEHHBIMM  3HAYEHUSIMU
BeJINYMH.

3HAKOMUTBHCSI C UCTOPUEN PasBUTHUS MaTEMATUKN.
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Uncaa nu
BerunciieHust. CrereHb
C LIeJIbIM ITOKa3aTejieM

(7 9)

Crtenens c 1eabiM nokasarenaeM. CTaHgapTHAs 3amych
yycIa.

Pa3smepbl 00beKTOB  OKpysKkarollero wmupa (OT
9JIEeMEHTAapHbIX YaCTUIl [0 KOCMMUYECKUMX OOBEKTOB),

OJIMTEJIbBHOCTD ITPOIECCOB B OKpPY>KaloliemM Mupe.
CBoJiCcTBa CTEIIeH! C OeJIbIM ITOKa3aTeJIEM.

®opmyMpoBaTh OnpeeseHe CTeNeH C IeIbIM IToKa3aTeieM
(TIpy HEOOXOIMMOCTHM TI0 BU3YaJIbHON OIOpe).

IIpencraBagaTh 3amMch OOJBIIMX M MaJIbIX UYMUCET B
cragmaptHoM Bume. CpaBHMBATh UMC/Ia M BeJIMUMHbBI, 3alMICAHHBIE C
ucnob3oBaHueM crernenu 10.

Ucnonbp3oBarh 3ammch umcejal B CTAaHAAPTHOM BUIE IS
BbIPaKEHUSI PasMeEPOB OOBEKTOB, MJIUTEJbHOCTM IIPOILIECCOB B
OKPY>KaIOIIEM MMDpE.

®opmysmpoBaTh, 3aMMChiBaTh B CUMBOJMYECKON ¢opme u
WUIIOCTPUPOBATh  MpPUMEpaMy  CBOMCTBA CTEIIEHM C  IeJIbIM
rokasaresieM (IpyM HEOOXOAMMOCTM C MCIIOJIb30BAaHUEM BU3YaTIbHOMN
OIIOPbI).

I[IpumeHATL  CBOMCTBA  CTelNeHM [Jj  IIpeoOpa3’oBaHUs
BBIPKEHUI, COOEpsKalllMX CTelmeHM C IeJbIM II0KasaTeJeM C
MUCIIO/Ib30BaHMEeM CIIPaBOYHOM MHpOpMaluy. BhIIOJIHATE OECTBUS C
YMCJIaMH, 3alIMCAaHHBIMM B CTaHZAPTHOM Buae (YMHOXKEHMeE, meJlIeHue,
BO3BefleHNe B CTeIeHb).

Anrebpanueckue
BbIpaYKEeHMSI.

KBamparHbiii TpéxuneH. PasjioskeHue KBagpaTHOTO
TPEXWIEHA HA MHOXKUTEJTN.

Pacrio3HaBaTh ~ KBaApaTHbIM  TPEXUIEH,
BO3MOSKHOCTB €T0 Pa3jioskeHMsI Ha MHOKUTEJTN.

YCTaHaBJIMBATb

KBagpatHbiit TpéxuyieH PackyiagpiBaTh Ha MHOXKUTEIM KBaApaTHBIM TPEXWIEH C

(54) HEOTPULIATEIbHBIM AVCKPUMUHAHTOM IIPU HEOOXOAMMOCTY C OIIOPOM

Ha aJITOPUTM IIpaBuIa.

Anrebpanueckue Asrebpanyeckass po6b. JlomycTuMble 3HAUEHMS 3amuceIBaTh ajirebpanyeckue BeIpakeHus. HaxoguTh 06/1acTh
BbIpasKEeHMS. IepeMeHHbIX, BXOMOAIIMX B ajredbpanvecKkie BbIpaskeHMs. |ONpeae/eHNs PalOHaIbHOIO BbIPasKeHMSI.

Anrebpanueckas | OcHOBHOe CBOMCTBO ajredbpamueckoi apo6u. CokpailieHue BbIMoNHATE 4MCIIOBbIE ITOLCTAHOBKM M BBIYMC/ISATH 3HAUEHMeE
IpoOb Ipobeii. Ipobu, B TOM UMCJIE C IIOMOILBIO KaJIbKYJISITOPA.

(15 ) CrokeHue, BbIUMTaHME, YMHOXKEHME U JeJieHue ®opmyMpoBaTh OCHOBHOE CBOMCTBO aJirebpandyeckoil 1poou

anrebpanveckux apobeir. IlpeobGpasoBaHue BBIPAKEHUMN,
copepsKalyx ajrebpanueckue apoodu.

U TIPUMEHSITh ero AJ1s1 TpeoOpa3oBaHMsI APOGei.

BhIMOSTHATE  [IE€MCTBUS C  ajarebpanvecKUMy IpoOsSIMU  TIpU
HEOOXOAMMOCTM C  HAampaBJdoIIell  MoMoibio.  [IpMMeHSTh
npeo6pasoBaHus BbIpaKEHMI [OJjIs pellieHus 3amad.  BbipaskaThb
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nepeMeHHble  u3  dopmyn  (GU3MUECKUX,  TEeOMETPUYECKMUX,
ONMCHIBAIOIIMX OBITOBbIE CHUTyalluMM) IIpM HEOOXOOMMOCTU C
HAaIpaBJISIONIEN IIOMOIIBIO.

YpaBHeHUS KsanpatHoe ypaBHeHme. HemosHoe KBamgpaTHOe PacriosHaBaTh KBagpaTHbIE YpaBHEHMS.
¥ HepaBeHCTBa. ypaBHeHMe. @opmysia KOpHEIl KBaJpaTHOTO YpaBHEHMS. 3anuchiBaTh GOPMYJITy KOpPHE KBaJpaTHOTO YpaBHEHMS,;
KsanpaTHbie *Teopema Buera™. pelllaTh KBaApaTHbIE YpaBHEHMSI — IIOJHbIE M HeIOJIHbie (C
YpaBHEHUS Peltenvie ypaBHEHUM, CBOASIIMXCS K KBaJpaTHBIM. | MCIIOJIb30BAHMEM CIIPAaBOYHOM MHGOPMALIVN).
(15 u) [Ipocreiimme npo6HO-paIOHAIbHBIE YPABHEHMS. [IpoBoguTh  MpOCTENMIIME  WCCAEOOBAaHMS  KBaJIpaTHBIX
PellileHne TEKCTOBBIX 3a/1a4 C MTOMOIIbIO KBApaTHBIX | yPAaBHEHUN.
YpaBHEHUM. Pemath ypaBHEHMsI, CBOOSIIMECS K KBaJpPaTHBIM, C IIOMOILBIO
MpeoOpa3soBaHMil ¥ 3aMEHOM IepeMEHHOM C OIOpOM Ha aJroOpUTM
IpaBuJja.
Hab6momate ¥ aHa/M3MpoBaTh CBSI3b MEXAY KOPHSIMM U
Ko3(hduULMeHTaMy KBagpaTHOrO YpaBHEHMSI.
*TIpuMeHSTh TeopeMy Buera ISt pelieHust
3a7a4 (C MCIOIb30BaHeM 0Opasiia)™.
PemiaTh TeKkCTOBbIE 3amauy ajredpaMuyeckuM CIIOCOOOM:
IepexXoIUTb OT CJIOBECHOV (OPMYJIMPOBKM VYCIOBMUSI 3afauM K
anrebpanyeckoM MOJeNM TYTEM COCTaBJIeHUSI YpaBHeHus (TIpu
HeOOXOIMMOCTY C HaIlpaBJISIOlel TTOMOIIIbIO); pelllaTh COCTaBJIeHHOe
ypaBHeHMe; MHTEPIIPETUPOBATDL Pe3yJIbTar.
3HaKOMUTBHCS C UCTOPUEN Pa3BUTHUS areophl.
YpaBHeHUs JIuHeHOe ypaBHEHME C JIBYMSI IepeMEeHHBbIMMU, €ro PacniosHaBaTh JIMHEHbIE YPaBHEHMS C IBYMSI TTepEMEHHBIMMU.
u HEepaBeHCTBA. | rpadyK, IPUMEPHI PeIlIeHNsT YPaBHEHMI B 1eJIbIX YMCIaX. Crtpouthb rpaduKyu JIMHEMHBIX YpaBHEHMI, B TOM YMCJIE
Cucrembl ypaBHEHUI Peltenne cucreM OBYX JIMHENHBIX YpPaBHEHMI C|MCIOIb3YsT IM(MPOBbIE pecypchbl (Mpy HEOOXOAMMOCTM C OIOPOI Ha
(13 u) OBYMSI TiepeMeHHbIMM. [Ipumepbl  pellleHMsI  CUCTEM | aJITOPUTM YUeOHBIX EeICTBUIA).

HEJIMHENMHBIX YPaBHEHUI C IBYMSI TIepeMEeHHbIMIA.
*T'padmueckass MHTEpIIpeTaLys ypaBHEHMs C ABYMS
MepeMeHHbIMM M CUCTEM  YpaBHEHMM C  JIBYMS
repeMeHHbIMU *,
PelreHnie TEKCTOBBIX 3aJady C IIOMOILIBIO CHUCTEM

Paznmnuath mapasuiesibHble U TepeceKalomyecs: mpsiMble IO UX
YpaBHEHUSIM.

Pemrath cucremMbl OBYX JIMHEMHBIX YpPaBHEHUN C ABYyMS
repeMeHHbIMM MTOACTAaHOBKOM U CJIOXKEHMEM.

Pemrate mpocTeniie CUCTEMbI, B KOTOPbIX OIHO U3
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YpaBHEHUIA.

YpaBHEHUIA He SBJSIEeTCS JIMHEMHBIM IIpU  HEeOOXOAMMOCTU C
HaIpaBJISIOILIEl TOMOIIIBIO.

*TIpuBoauUTb  rpadMUECcKyl0  MHTEPIIPETAlMIO  pelleHus
ypaBHEHMSI C [BYMS IepEMEHHbIMM U CUCTEM YPaBHEHMI C ABYMS
repeMeHHbIMIU. *

PeliaTh TEKCTOBBIE 337aUM a/Ire6panyecKum CrIoCOO0M.

YpaBHeHUS UncioBble HEPABEHCTBA U MX CBOVICTBA. dopmymMpoBaTh CBOMCTBA YMCJIOBBIX HEpaBeHCTB,
" HepaBeHCTBa. HepaBeHcTBO ¢ oOfHOM TmepeMeHHOU. JIMHeNHbIe | WILUTIOCTPUPOBATh X Ha KOOPAMHATHON MTPSIMOA.
Hepasencrsa HepaBeHCTBA C OJIHOI MepeMeHHOM U ux perieHne. CucTemMbl [TpuMeHSITH CBOVICTBA HEPABEHCTB B XOIe pelleHNs 3a/1ay.
(12 a) JIMHEMHbBIX HEPABEHCTB C OAHOM MEPEMEHHOM U UX PeIleHNe. Pemiath JMHEMHbIE HEpPaBEHCTBA C ONHOM IIepeMeHHOI,
N3ob6paskeHne peleHnsl JMHETHOTO HEPaBeHCTBA M | M300paykaThb pellleHre HepaBeHCTBA Ha YMCIOBO ITPSIMOM.
MX CUCTEM Ha YMCIOBOM MPSIMON. Pemiath cucTrembl JIMHEMHBIX HEPaBEHCTB, M300paskaTh
pelieHre CUCTEeMbl HEPaBEeHCTB Ha YMCJIOBOM IPSIMOM  IIpU
HEOOXOIMMOCTHU C BUSYAJTIbHOM OIOPOA.
OYHKINMN. [Tousatue ¢yukuuu. O6sacTb ONpemeNeHus U Ucnonb3oBatb (QYHKIMOHAIBHYIO TEPMUHOJIOT U0 "
OcHoBHbIE MHOXeCTBO 3HaueHMi  (QyHKuymu. Crocobbl  3amaHUsI | CUMBOJIUKY.
MTOHSTUS byHKIMIA. Borunciarh 3HaueHust GyHKIUM, 3aJaHHBIX Gopmysiamu (Ipu
(54) I'paduk  dbyukimm. CpoiticTBa  QyHKUMM, UX|HEOOXOAMMOCTM MCIOAb30BATh KaJIbKYJSTOP); COCTABJSATbH TaOJUIIbI

oTOOpaskeHue Ha rpaduke.

3HaUYeHM PYHKIUN.

CTpouTb Mo TOUKaM rpaduku GyHKINIA.

OmmchiBaTh CBOMCTBA (GYHKIMM Ha OCHOBE e€ rpaduyeckoro
IIpeICTaBJIEHMs] TIPU HEOOXOAMMOCTY C HAIPAaBJISIOIIEH ITOMOIIIBIO.

Ucnonb3oBath QYHKIMOHABHYIO TEPMIHOJIOTUIO "
CUMBOJIUKY.

WccnemoBath mpumMepbl rpadMKOB, OTPAKAIOIMIMX peabHbIe
nporiecchl 1 siBieHus1. [IpuBoAUTD MpUMepbI MPOIECCOB U SIBJIEHUN C
3alaHHBIMM CBOVICTBAMM.

Wcnonb3oBaTh KOMIbIOTEPHBIE MTPOrPaMMbl JIJISI TTOCTPOEHMSI
rpadmKoB QYHKIMI ¥ M3YUEHUS X CBOMCTB

DOYHKIINA.

Urenne u noctpoenne rpadpukoB dyHkimit. ITpyumepsr

Haxoputb ¢ nmomoiiibio rpaduka QyHKIMM 3HaUEHME OHOM U3




50

Uncnosbie rpadmKoB QYHKIIMIA, OTPasKaIOIIMX peasibHbIe MPOIIEeCChI. paccMaTpUBaEMbIX BEJIMYMH 110 3HAUEHUIO JPYTOM.
byHRIVN OyHKUMM, OMMUCHIBAIOIME TIPIMYI0 UM OOpaTHYIO B HewIOXKHBIX CJIydasX BbIpaskaTb (OPMYJION 3aBUCUMOCTH
(9 u) MPOINOPIIMOHAIbHbIE 3aBUCUMOCTH, UX rpadukn. ['nnepbona. | MeXay BeIMIMHAMMA.
I'paduk pyHkIMM y = X2 OmuceiBaTh  XapakTep W3MEHeHMs OIHOM BeJMUMHBI B
OyHKIM Yy = X%, y =X, y = V% Y =  k;|3aBMCHMMOCTY OT U3MEHEHMs [PYroi
. . o T Pacrio3HaBaTh BuAbl u3y4yaembix GyHKUMA. [lokasbIBaTh
rpaduueckoe pelreHye ypaBHeHUi M CUCTEM YPAaBHEHUA." | cxematiuecKyu MOIOKeHMe Ha KOODAMHATHO! TUIOCKOCTH IPadUKOB
bYHKIIMI BUJIA: y = X% y = x°,
y= 4oy =k
X
Wcronb3oBarh (QYyHKIMOHAIBHO-TpaduuecKkye mpencTaBaeHus
IJIST peIleHus ¥ ICCTIeAOBaHMS YPaBHEHUI M CUCTEM YPaBHEHUM.
[TpumensaTb 1uMdpoBble pecypchl IJIT MOCTPOeHUsT T'paduKkoB
GYHKINI.
[ToBTOpEHME [ToBTOpEHME OCHOBHBIX TIOHSITUI ¥ METOMIOB KYPCOB 7 [IpumeHATb CIIOCOOBI CpaBHEHMSI YMCEJ, BbIYMCIIEHMUIA,
1 0600611IeHEe 1 8 KJ1accoB, 0000IIIeHe 3HAHWIA. Mpeo6pa3soBaHMI BbIPAsKEHMI, PELIeHNST YPaBHEHUIA.
(6 u) OcCymecTBISITh CAMOKOHTPOJIb BBIIOJHSIEMBIX TEMCTBUIA U
CaMOITPOBEPKY pesyJbTara BBIUVCJIEHWIA, peo6pasoBaHMM,
ITOCTPOEHUM.
Pemiatb  3amauM U3 peaqbHOM  KU3HU, IIPUMEHSTH
MaTreMaTuuyeCcKye 3HaHUS JJIs1 PellleHNs 3a1a4 U3 IPYTUX MPeIMEeTOB.
Pemrath TeKkCTOBbIE 3amauy, CPaBHUBATh, BbIOMPATh CIIOCOOBI
pelleHns 3aJaun.
9 knacc (He meHee 102 u)
HasBaumne
paszena (Tembr) OcHOBHOe cofep>kaHue OcHOBHbIE BUIBI IESITEIBHOCTI OOYYaIOIIMXCSI

Kypca (41CJIO YacoB)

Umncia u
BbIUMCJICHMS.

KOHEUYHbIe ¥ OEeCKOHEeUYHbIe OeCsaTUYHbIE ﬂpO6I/I. MHO3KeCTBO

PaiuyoHanbHble uMcIa, ‘MppalMOHa/JbHbIE YMCIIa,

Pa3BuBaThb npencTraBJIEeHUS o unciaax: oT MHOJ>KeCTBa

HaTypaJIbHbIX 4MCeJI 1O MHOXXeCTBa AEﬁCTBMTeHbeIX unceli.
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IeyicTBUTETbHDBIE NEeCTBUTENbHBIX  YMCEN; [JEeMCTBUTENIbHbIE UMCIa  Kak O3HaKOMUTbHCS d BO3MOYXHOCTBIO TIpeCTaBJIEHNS
yucaa OGecKOHEYHbIe [ecITHUYHble Opobu. B3auMHO OFHO3HAYHOE |[EICTBUTEIBHOTO YMCJIa KaK OeCKOHEUHOM [eCSITUYHOM Jpoowu,
(9 u) COOTBETCTBME MEXITY MHOXECTBOM AEMCTBUTEIbHBIX UMCE U | IPUMEHSTh IeCSTUYHbBIE MIPUOIVKEHNS palMOHAJIbHBIX U
MHO>KECTBOM TOUEK KOOPAVHATHOM TTPSIMOA. MppalLMOHAIbHbBIX YMCe.
CpaBHeHMe [elCTBUTE/IbHBIX 4Mces, apudmernyeckue *3amnMchiBaTh, CPaBHMBATh M YIIOPSAOUYMBATH AEMCTBUTEIbHBIE
IeJICTBUS C NeMCTBUTEILHBIMM YMCIaMU. * ypcna®,
[IpnbAMs>kEHHOE  3HAuU€HME  BEIUUYMHBI, TOYHOCTh BbimosHATh, coYeTass YCTHble WM TIMCbMEHHbIE TTPUEMBI,
MpUOIVKEHMS. apudmMeTnyecKne IOeNCTBUS C PaLUMOHAIbHBIMM YMCJIAMM; HAXOAUTh
Oxkpyraenne uncen. [IpMkuaka u OlleHKAa Pe3yJIbTAaTOB |3HAUEHMSI CTENEeHel C IeJbIMM TIOKa3aTeasIMU M KOPHEN; BBIUMCIISITH
BbIUMCJIEHMUIA. 3HAYEeHMs YMCJIOBBIX BbIpaKEHUI.

[Tonyunth mpeacTaBieHMe O 3HAYMMOCTY TECTBUTEbHBIX
yyces B MPaKTUUYECKO IesITeTbHOCTM UesloBeKa.

AHamu3upoBaTb ¥ JeNlaTb BbIBOABLI (TIOCJIE COBMECTHOTO
aHajaM3a) O TOYHOCTU NPUOIVMKEHUSI AEeMCTBUTEJbHOIO Yuciaa IIpu
pereHnn 3agay.

OKpyrasiTh [eiCTBUTENIbHbIE UMCJA, BBIMOJHSATD MPUKUAKY
pe3yJibTaTa BbIYMCJIEHNH, OIeHKY 3HAUYEeHUI YMCIOBBIX BhIPAasKEHUIA.

3HAKOMUTBCSI C UCTOPUEN Pa3BUTHUS MaTEMATUKU.

YpaBHeHUS JIunenHoe ypaBHeHMe. Pemmtenne  ypaBHeHWMI, OcBanuBarb, 3alOMMHATL U MPUMEHSITh Trpaduueckue MeTOJbI
" HepaBeHCTBa. CBOZSIIIMXCS K JIMHEMHbBIM. Mpy  pellleHuM ypaBHEHMI, HepaBeHCTB U ux cucrem (mpu
YpaBHeHMsI KsagpatHoe  ypaBHeHme. Pemenme  ypaBHeHMI, | HEOOXOAMMOCTH C ONIOPOI Ha AJITOPUTM YUEOHBIX MECTBUIA).
d OJTHOM | CBOSITIIXCST PacnosHaBaThb 1iesible 1 JpoOHbIe YpaBHEHUSI.
repeMeHHOMN K KBaJIpaTHbIM. BMKBa/ipaTHbIe ypaBHEHUSI. Pemrath snmHeMHbIE ¥ KBajgpaTHble YypaBHEHUS, ypaBHEHWUSI,
(14 u) *TIpumMephbl pellieHus] YpaBHEHMI TPEThel 1 YeTBEPTON | CBOAIIMECS K HIUM, IIPOCTeNHIie JPpO6HO-PaLIOHaIbHbIE YPaBHEHMS.
cTerneHel pasjiosKeHreM Ha MHOKUTENN. ™ [TpennaraTh BO3MOXKHBIE CIOCOOBI peIlleHMsT TEeKCTOBBIX 3ajad,
PellieHne n1poOGHO-paIMOHaIbHBIX YPaBHEHMIA. 06CYXIaTh X U pelllaTh TEKCTOBBIE 33[Jaul Pa3HbIMU CITIOCOOAMM.
PellleHne TEKCTOBBIX 3a7a4 a/ire0panueCcKuM METOIOM. 3HAKOMUTBCS C UCTOPUEN Pa3sBUTHUS MaTEMATUKU
YpaBHeHUs JIuHetHOe ypaBHEHME C OBYMSI TepeMeHHbIMM U €ro OcBauBaTh ¥ TIPUMEHSITb TPUEMbBI peIlleHUsT CUCTEMbI ABYX
¥ HepaBeHCTBa. rpaduk. JIVHEMHBIX YPaBHEHMI C [ABYMS II€peMEHHBIMM M CUCTEMBI [BYX
Cucrembl Cucrema [ABYX JIMHEMHBIX YpaBHEHUM C [ABYMS|ypaBHEHUI, B KOTOPbIX OJHO ypaBHeEHMe He SIBJISIETCSI JIMHEUHBIM (I10

YpaBHEHUI

repeMeHHbIMM ¥ €€ pemieHue. PellleHne cucreMm OBYX

BU3YaJIbHOM OTOpe).
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(14 ) ypaBHEHUM, OTHO M3 KOTOPBIX JIMHEIHOE, a Ipyroe — BTOPOM Wcnonb3oBath (QyHKIMOHAIbHO-Tpadnveckme IpeacTaBIeHNs
CTeIeHMN. IJIS1 PeLlieHUsT M MCCIeAOBaHMsT YPaBHEHUI U CUCTEM.
'padnueckas MHTepHpeTanyss CUCTEMbI YpaBHEHUI C AHanmusupoBaTh TEKCThl 3ajad, pellaTh MX aJredpandecKuM
IBYMSI TlepeMeHHbIMMU. CIIOCOOOM: TIEPEXOAUTh OT CJIOBECHOM (OPMY/IMPOBKY YCIOBUS 3aJaum
Pemienne TEKCTOBBIX 3a7ay anredbpanvyecKum (K aaredbpanveckom MOAEIM ITyTEM COCTaBJIEHUSI CUCTEMbI YpaBHEHWIA;
CIIoco6oM. peliaTb COCTABJIEHHYIO CUCTEMY YpaBHEHWUI; WHTEPIPETUPOBATH
pe3yJibTar.
3HAKOMUTBCS C MCTOPUEN Pa3BUTHUS MaTEMaTUKI
YpaBHeHUS UncioBble HEPAaBEHCTBA U MX CBOVICTBA. Unrartn, 3aIMChIBAThD, MMOHMMATh, MHTEPIPEeTUPOBATh
" HepaBeHCTBa. JIuHeHbIe HepaBeHCTBA C OJHOM IepeMeHHOM ¥ MX | HepaBEeHCTBA; MCI0JIb30BaTh CMMBOJIMKY M TEPMUHOJIOTHIO.
HepaBeHcTBa | pelenne. BoimonuaTs mpeobpasoBaHyus HEpaBEHCTB, MCIOJIb30BaTh [AJIS
(16 u) CucreMbl JIMHEMHBIX HEPABEHCTB C OJHON IepeMEeHHOM | IpeoOpa3oBaHyst CBOMCTBA YMC/IOBbIX HEPABEHCTB.
U UX peleHne. PacrnosHaBaTh JIMHEHbIE ¥ KBaIpaTHbIe HEPABEHCTBA.
KBagpaTHble HepaBeHCTBA U UX pellleHMue. Pemiathb  siMHeMHble  HEpPaBEHCTBA, CUCTEMbl  JIMHEMHBIX
'padnueckasi mMHTeprperanyss HEpPaBEHCTB M CUCTEM | HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJpaTHOE
HepaBeHCTB C IBYMSI IlepeMeHHbIMU. HepaBeHCTBO, U pellaTh UX; 00CYXAATh MOJyUYeHHbIe pellleHMs].
N3ob6paskaTh pellieHre HEPABEHCTBA M CUCTEMbl HEPAaBEHCTB Ha
YCJIOBOM TPSIMOIA, 3aMMChIBATh pellieHye C MTOMOIIbIO CMMBOJIOB.
PemaTh KBajipaTHble HepaBeHCTBA, MCIIONb3ysl TrpaduuecKkue
pe/iCTaBJIeHMSI.
OcBauBaTh ¥ TIPMMEHSITb HEPABEHCTBA TMIPU  peIIeHun
pasJIMUHbIX 3a/1a4, B TOM UMCJIe TPaKTUKO-OPUEHTUPOBAHHBIX.
OYHKINN KBagpatuunas ¢yukius, eé rpaduk M CBOMCTBa. PacrnosHaBaTh BUIbI M3yuyaeMbIX (DYHKIUNI; WITIOCTPUPOBATH
(16 u) [Tapabosna, KoopaAMHATBI BEPILMHbBI 11apadoJibl, OCb CUMMETPUM | CXeMaTUUYeCKy, OOBSCHSITb  pacloJIoKeHMe Ha  KOOPAMHATHOM

rmapaboJibl.

CrereHHble (QYHKIMY C HATYpaJbHbIMM TOKa3aTesIMU
2 u 3, ux rpaduKu U CBOMCTBA.

I'paduku pyukumin: y = kx,y = kx + b, ,y = ax’, y
=ax’,y = |z Y =k

X

IJIOCKOCTU TpaduKoB GQYHKIMIA Buaa: y = kx,y = kx + b, ,y = ax’,
y = ax’,
y = k B 3aBUCMMOCTM OT 3HaueHMit Ko3(UlMeHTOB;
X
ONMCHIBATh UX CBOMCTBA.
PacrniosHaBaTh KBagpaTMuHyio GYHKIIMIO IO hopmyIie.

HpI/IBOIU/ITb IpUMepbI KBaapaTUMYHbIX 3aBUCUMOCTEN

Y = o

ns3
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peasbHOM KU3HU, GU3UKY, TEOMETPUMN.

BoiaBisiTh 1 06001aTh 0COGEHHOCTM TrpadmKa KBagpaTUUHON
byHKIIMM y = ax* + bx + ¢ (Tpy HEOO6XOAMMOCTM C HAIpPaBJISIONIEN
IIOMOIIIbIO).

Crpouth u M300pakaTb CXeMaTMUECKM rpadMKy KBagpaTUIHBIX
GYHKIMINI, 3aaHHBIX GOpMyJIaMy BUAa y = ax’, y = ax* + q,y = a(x
+ p)z, y=ax’ +bx + ¢ (Tpu  HEOOGXOOMMOCTM C BU3YaJIbHON
OIIOPOVA).

AHanmM3upoBaTh U MPUMEHSATb CBOMCTBA M3yYeHHBIX (DYHKIMI
IJIS1 X TIOCTPOEHMSI, B TOM UMCJIe C IOMOIIbIO IIM(PPOBBIX peCcypcoB.

Yuciosbie
[10CJIeIOBATeIbHOCTU

(15 u)

IToHsTHE YMCIOBOV OCAEA0BATEILHOCTM.

3amanue MIOCJIe0BATEIbHOCTI PEKYPPEHTHOM
dbopmyon 1 hopmyIIoit n-ro uaeHa.

Apudmernueckas ¥ TeoMeTpuyeckass IPOTrpecCum.
®opmyJibl n-TO 4YieHa apudMeTMUYECKOi U TeOMEeTPUYECKO
MIPOTPeCccuit, CyMMBbI IIEPBBIX N YJIEHOB.

*M306paskeHne YJIEHOB apudpMeTUUeCKon u
reoOMeTPUUYECKO) IIPOrpeccuii TOYKaMM Ha KOOPAMHATHON
IJIOCKOCTH.

JIVHEHBIN 1 9KCIIOHEHUMAIbHBIN POCT.

CJ105KHbI€ TTPOLIEHTHI. *

OcBauBaTh ¥ IPUMEHSITb MHJEKCHbIE OOO3HAYEHMS, CTPOUTH
peueBble BbICKA3bIBaHMSI C MCIIOIb30BAaHMEM TEPMUHOJIOT MM, CBSI3aHHOM
C TIOHSITVEM TIOC/IeIOBATETbHOCTH.

AnamsupoBaTb GOpMYJTy n-ro WwieHa MocjaeqoBaTeIbHOCTY WU
PEKYPPEHTHYIO (GOPMYTy M BBIUMCISITH WIEHbI IOC/I€NOBATEIbHOCTEN,
3alaHHbIX 3TUMM GopMyaaMu. Y CTaHABIMBATh 3aKOHOMEPHOCTb B
MTOCTPOEHMM TTOC/IEIOBATETbHOCTM, €CJIM BBIMCAHBI ITepBbIe HECKOJIBKO
€€ UJIeHOB.

PacnosHaBaTp apudMeTMIECKYIO "
IIporpeccuy Mpu pasHbIX criocobax 3amaHus.

Pemath 3amauM c wucnosb3oBaHueM GOpMyJ n-TO WieHa
apu@pMeTMUeCKOM U IeOMETPUYECKOM IPOrpeccuit, CyMMbl MEPBBIX h
YJIEHOB C OIOPOI Ha CIPaBOYHYIO MHMOPMAIINIO.

*N306paskaTh  WieHbl IOC/IeA0BaTeIbHOCTU
KOOPIMHATHO TIJIOCKOCTH ¥,

PaccmaTtpuBath TNpuMepbl MPOLIECCOB U SIBJIEHUM M3 peabHOMU
SKU3HM,  WUTIOCTPUpPYIOIME  M3MeHeHuMe B  apudMeTUUyecKoi
mporpeccuu, B  TeOMETPMYECKON  Iporpeccuu;  *m3obpaskaTh
COOTBETCTBYIOIIIME 3aBUCUMOCTH I'paduueckm™.

Pemiath mpocreiiiiive 3amauyy, CBSI3aHHbIE C  YMCIOBBIMU
MOC/IeOBATEIbHOCTSIMM, B TOM YMCJIe 3aauyM M3 PeabHOM JKU3HU C
UCIIOJIb30BaHMeM IIMAPOBBIX TEXHOJIOTUM (3JIEKTPOHHBIX TaOJINII,

reoMeTPUYECKYIO

TOYKaMIM Ha
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rpaduueckoro KajapbKyJssiTopa U T.II.).
*PelllaTh 3amauy Ha CJIOKHBIE MPOLEHTHI, B TOM YMCJIE 3amauu
U3 peasIbHON MPaKTUKK (C UCIIOTb30BaHNEM KaJIbKYJISITOpa). ™
3HaKOMMTBCSI C UCTOPMEN PA3BUTHSI MaTEMATUKM.

IToBTOpEHNE,
0600611IeHKe,
CUCTEMATU3ALINS
3HaHUI

(18 u)

Uncna u BeruncyieHus (3ammch, CpaBHeHME, TEVICTBUS C
IEeMCTBUTENIbHBIMM UMCJIaMM, YMCJIOBas MpsIMast; MPOILEHTHI,
OTHOIIIEHNSI, TIPOTIOPLIMN; OKPYTIJIEHNE, IPUOJIMKEeHIe, OIIeHKa,
pellieHe TeKCTOBbIX 3a/iau apudmeTnueckuM CIiocooom).

Anrebpanueckue BbIPayKEHMS (mpeobpaszoBaHue
anredbpanvecKnx BbIPasKEHUM, TOMYCTUMbIE 3HAUEHMST).

OyHkuMM  (MOCTpOEHMe,  CBOWCTBA  M3YYEHHBIX
dyHkuMIT; rpadguyeckoe peleHne YpaBHEHUIA U UX CUCTEM).

OnepupoBaThb  TMOHSITUSIMM:  MHOKECTBO,  ITOJMHOXXECTBO,
omepalMy  Hag  MHOXECTBaMM;  MCIIOJb30BaThb  rpaduyeckoe
MpefCcTaB/JeHe MHOKECTB [JISI ONMCAHMSI PeaJbHbIX ITPOIECCOB U
SIBJIEHWIA, TIPU pelleHnM 3a0ad U3 IPYTUX YUeOHbIX IPeIMeTOB.

AKTyanm3upoBaTb TEPMMHOJIOTUIO ¥ OCHOBHbBIE [EMCTBUSI,
CBsI3aHHbIE C YMCJaMM: HATypaJbHOE YMCJIO, IIPOCTOE UM COCTaBHOE
uynCsa, OeJMMOCTb HaTypabHBIX UMCesl, IPU3HAKM JEMMOCTH, Liejioe
YMCI0, MOMYJb UMCJia, OOBIKHOBEHHAas M [ecsITUuHas OIpooHu,
CTaHJAPTHBIV BUJ, YMCJIa, apuPMeTHUeCKI KBaJpaTHbIN KOPEHb.

BhINOSIHATL [1€MICTBYMSI, CPaBHMBAaTh M YIIOPSOOYMBATHL UMCJIA,
MPeACTaB/JISITh YMCIa Ha KOOPAMHATHOM IIPSIMOI, OKPYIJISITh UMCJIIa;
BBITIOJTHATD PUKUIKY Y OLIEHKY pe3yJibTaTa BhIYMCIEHWIA.

Periath TeKCTOBBIE 3a7auy apUPMETUUECKUM CITOCOOOM.

Pelrath mpakTuueckue 3amaun, comepsKalilye MPOIEHTHI, ITOJIN,
YacTM, BbIpakalolye 3aBUCUMMOCTU: CKOPOCTh BpeMst

paccTosiHue, 1IeHa KOJIMYECTBO CTOMMOCTb, 00BEM
paboThI BpeMst MMPOM3BOAUTEILHOCTD TPY/IA.

Pas6uparh peasibHble >KM3HEHHbIE CUTyaluu, (GOPMYIMPOBATH
Ha SI3bIKe MaTeMaTuKM, HaxOOWUTb pelleHue, IPUMEHSS
MaTeMaTUUYeCKui almnapar, MHTePIPeTUPOBaTh pe3yJbTaT

OnepupoBaTh TOHATUSIMU: CTEIIeHb C IIeJIbIM ITIOKa3aTeseM,
apu@MeTHMUeCKMii KBaApaTHbII KOpPeHb, MHOI'OWIEH, ajrebpamyeckas
Ipo6b, TOXKIECTBO.

BbIMOMHAT OCHOBHbIE [EMCTBMSI: BBIMOJHSITh PACUYETHI IO
dbopmynam,  MpeoOGpa3oBbIBaTh  Iiejible,  IPOOHO-paIMOHAIbHbIE
BbIpasKeHMSI UM BbIpak€HMSI C KOPHSIMM, PeasnM30BbIBAaThb DPasjOKeHMue
MHOTOYIeHa Ha MHOXXWUTEJIM, B TOM YMCJIe C MCIIOJIb30BaHMeM (GOPMYIT
pPa3HOCTM KBaApaTOB M KBagpaTa CyMMbl M pasHOCTM (C OMOpOM Ha

nx




55

CIIpaBOYHYIO  MH(OpMAINIO); HAXOAUTb JOMYCTMMbIE 3HAYEHMUS
MepeMeHHbIX IJ1s1 JPOOHO-PaIlMOHAIbHBIX BbIPAasKEHU, KOPHE.

MopenupoBaThb C TMOMOILIbIO (GOPMYJ peasbHble IPOIECChl U
SIBJIGHUSI.

OnepupoBaTh NOHSATUSIMM: (QYHKUMS, rpaduK QyHKUMM, HYIU
GYHKIMM, TPOMEKYTKM 3HAKOITOCTOSIHCTBA, ITPOMESKYTKIM BO3pacTaHMs,
yObIBaHMSI, HAaMOOJIbIlIee ¥ HaMMeHbllee 3HaueHMs QyHKIMN.

AHanu3upoBaTh, CpaBHMBATb, OOCYKIAaTh CBOVCTBa (YHKIIUIA,
CTPOUTD UX I'paduKu.

OmnepupoBaTb MOHSTUSIMM: IIpSIMasi  IPOIOPLIMOHAIBLHOCTD,
obpaTHasi MPOMOPLUMOHAIBHOCTD, JIMHENHAsT (GYHKIMS, KBaJpaTUJHast
dbyHKIMS, mapabosia, runepboa.

Wcnonb3oBarh rpaduku [OJig ompenesieHus CBOVICTB, IIPOLECCOB
U 3aBMCUMOCTEMN, OJIs1 pellieHNs 3amad U3 IPYTruX YUeOHbIX IPeaIMeTOB U
peasibHOM >KM3HM; MOJENMPOBATh C IIOMOIIBIO TIpaduKOB peasibHbIE
MIPOLIECCHI U SIBJIEHMUSL.

BoeipaskaTb ¢popmMyaMy 3aBUCMMOCTHY MEXIY BeTMUMHAMMA.

TEMATUYECKOE INTAHVNPOBAHUE YUEBHOT'O KYPCA «'EOMETPUS» (ITO TOOAM OBYYEHUS)
7 kyacc (He meHee 68 )

Haspanue
pasmgesa (Tembl)
Kypca (4MCJI0 4acoB)

OcHoBHOEe cogep>KaHne

OcHoBHbIE BUAbI OeATE€JIbHOCTU o6yqafoumxc5{

[Tpocreiiiie
reoMeTpuYecKue
burypsr
" 1704
Nsmepenne
reoMeTPUUYECKUX
BeJINUMH

(14 )

CBOJICTBA.

[Ipocreniine

reomMeTpmyeckKkmue

OOBEKTBI:  TOYKMU,

TIpsIMbIE, JTyYU U YTJIbl, MHOTOYTOJIbHUK, JIOMaHasl.
CmeskHbIe U BepTUKaIbHbIE YTJIbI.
PaboTa C MpoCTenImmy YepTesKaMit.

WsmepeHne  JIMHEIHBIX
BBIUMCJIEH)E OTPE3KOB U YTJIOB.

[lepumerp u mnowans uryp,

NpAMOYT'OJIbHUKOB.

u

YIJIOBBIX BEJIMNUMH,

COCTaBJIEHHbBIX W3

®opmyIMpoBaTh OCHOBHbIE MTOHSTUSI U OIIpe/iesIeHMSI.

Pacrio3HaBatb M3yYEeHHbIE reoMeTpuJecKme burypsi,
OomnpefessTh MX B3aMMHOE pPacCIOJIOKeHMe, BBIMIOJHSTh UYepTEX IO
YCJIOBUIO 3a/aun (C MCIIOJIb30BaHMEM CMbICJIOBO OIMOPBI: HABOJSILIME
BOIIPOCHI W/MJTM aJITOPUTMA YUeOHbIX TeMCTBUN).

[TpoBOAUTD TpOCTEliIE MOCTPOEHMS C ITOMOIIBIO IIUPKYJIST U
JIMHEVKMA.

W3mepsiTh JIMHENHbIE U YTJIOBbIE BEJIMUMHBI T€OMETPUYECKUX U
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MPaKTUYECKUX OOBEKTOB.

Omnpenensatb «Ha TIJa3» pasMepsl
MMPOBOAUTD IPyOYIO OIEHKY MX Pa3MepPOB.

Pematp 3amauy Ha BBIYMC/IEHWE AJIMH OTPE3KOB M BeIVMYMH
YIJIOB.

Pemiath 3amaum Ha B3aMMHOE PACIIOJIOXKEHME TeOMEeTPUYECKUX
duryp.

[TpoBoguTh KIacCUPUKALMIO YIJIOB, BBIYUC/ISTH JIMHEHbBIE U
VIJIOBbIE  BEJIMYMHBI, IPOBOAUTh  HECIOXKHbIE  HEOOXOIMMbIE
ZOKa3aTeJIbHbIe PACCYsKIEHNS.

3HAKOMUTBCSI C UICTOPUEN Pa3BUTUSI T€OMETPUN.

peaIbHbIX O6’b€KTOB,

TpeyronbHUKYU
(22 )

[IoHATHE O paBHBIX TPEYTrOJbHMUKAX U TEePBUYHBbIE
Mpe/icTaB/JieHMs] O paBHbIX (KOHTPYIHTHBIX) durypax. Tpu
MpM3HaKa PaBEeHCTBA TPEYTOJbHUKOB.

ITpusnaku paBeHCTBa MPSIMOYTOJIbHBIX
TpeyroJbHuKoB. CBOMCTBO  MeAMaHbl  MPSIMOYTOJIbHOTO
TPEyTOJbHMKA.

PaBHOGeIpeHHbIE ¥ PAaBHOCTOPOHHME TPEYTOJbHUKMA.
[Tpu3sHaky 1 CBOVICTBA paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

[TpotuB GoOJIbIIIENI CTOPOHBI TPEYTOJbHUKA JIEKUT
GOJIBIIINI YTOJ.

[Tpocrerime HepaBeHCTBa B reOMeTPUMA.
*HepaBeHCTBO TpeyroyibH1Ka. HepaBeHCTBO JloMaHOM ™.

[IpsIMOYTOJIbHBI TPEYTOMbHMK C YIjIoM B 30°.

[TepBble MOHATHS O JOKA3aTeJIbCTBaX B F€OMETPUMA.

PacnosHaBaTh mapbl paBHBIX TPEYroOJIbHMKOB Ha T'OTOBBIX
yepTekax (C yKazaHMeM TIPU3HAKOB) TMpU HEOOXOAMMOCTU C
BU3YaJIbHOM OIIOPOIA.

BoiBomuTh CIeICTBUS (paBeHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) 13 PaBEHCTB TPEYTrOJIbHUKOB.

DopmMyMpoBaTh ompeneneHus: OCTPOYTOJIbHOTO,
TYHOYTOJIbHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BbICOTHI, MeIMaHbI
TPEYroJIbHUKA; CEPeAVHHOrO TEePIeHAMKYJIpa OTpe3Ka; IMepuMerpa
TPeyroJIbHUKA MPY HEOOXOIMMOCTH C OTIOPOI Ha aJTOPUTM ITpaBuJa.

@opMyMpoBaTh CBOWCTBA M TPU3HAKM PaBHOOEIPEHHOTO
TPeYyTroJIbHUKA.

CTpouTh 4epTexkyu, peliaTh 3aJauy C MOMOILIbIO HAXOXKIEHMUS
PaBHBIX TPEYTOJIbHUKOB.

[TpymeHsITH TIpU3HAKU paBeHCTBa MPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3aauax (C MCIIOJIb30BaHMEM CMbBICJIOBOM OMOPBI:
HaBOJISIIME BOIIPOCHI W/UJY aTOPUTMAa YUeOHbIX TeCTBUA).

Wcnonb3oBath 1M poBbIe pecypchl AJIS UCCAeIOBaHNUSI CBOVICTB
MU3yvaemMbIiX Guryp.

3HAKOMUTBHCSI C UICTOPUEN Pa3sBUTUSI T€OMETPUN.
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ITapasnnenbHbie [TapannenbHble TMpsIMble, UX CBOMCTBAa. Hakpect @opmyMpoBaTh TOHSATHE IapaUIeJIbHBIX IMPSMbIX, HAXOOUTb
MpsIMble, CyMMa YTJIOB |JIEKalllie, COOTBETCTBEHHbIE ¥  OOZHOCTOPOHHME  YIJIbI | TPAaKTUUYeCKMEe IIPUMEpPBI.
TpeyroJbHuKa (obpa3oBaHHbIE TIPU TEepecevyeHny MapasuIeIbHbIX ITPSIMbIX W3yuath CBOMCTBa YTJIOB, OOpa30OBaHHBbIX MPU TEpeceYeHnn
(14 ) CeKYILEeN). TapasuleJIbHbIX MPSMbIX CEKYIIEeNn
[Ipu3Hak mapa/UIeJIbHOCTM TMPSIMBIX Uepe3 paBeHCTBO IIpoBoauTh  mokazaTeflbCcTBa. DOpMyJMPOBaTH  Teopemy
PACCTOSTHUI OT TOYEK OJTHOV MPSMOI IO BTOPOM IPSIMOJA. MapaIeJIbHOCTU ABYX IPSIMbIX C IIOMOIIBIO YIJIOB, 0Opa30BaHHBIX IIPU
CyMmMma yTji0B TpeyTroJbHMKA ¥ MHOTOYTOJIbHUKA. repeceueHny 3TUX IPSIMbIX TPEThel MPSIMOIA.
Brernme yriisl TpeyroyibHMKA Boruancasite cyMMy YTJIOB TPEYTOJIbHMKA ¥ MHOTOYTOJIbHMKA.
Haxoguth unciioBble ¥ OYKBeHHble 3HAYeHUSI VYIJIOB B
reoMeTpuYecKMX 3aJadyax C MCIIOJIb30BAaHMEM TEOpeM O CyMMe YTJIOB
TPEYTOJIbHUKA ¥ MHOTOYTOJIbHYKA.
3HaKOMUTbHCS C UCTOPUEN Pa3BUTUS T€OMETPUMN.
OKpPY>KHOCTh OKpY’KHOCTb, XOpAbl ¥ JMaMETPbl, UX CBOJCTBA. @opMysIMpoBaTh onpeAeseHns: OKPY>KHOCTU, XOpAbl, AuaMeTpa
" Kkpyr. | KacarenpHas K okpyskHocTu. OKpPYKHOCTb, BIMCAaHHAs B|M KacaTeJbHOM K OKPYKHOCTM. M3y4yaThb MX CBOMCTBa, IIPU3HAKM,
I'eomeTrpuueckne yroa. *Tlouastme o [I'MT, mnpumeHeHue B 3amavax.|CTPOUTh YEPTEXKM.
ITOCTPOEHUS buccektpuca m  cepemuMHHBIM  NEPHEHAMKYJIIP  Kak UccnegoBaTb, B TOM YMC/IE MCIIOJAb3YsT LMU(PPOBbIE PECypPChI:
(14 q) reoMeTpuyecKye MecTa TOuek *. OKPY>KHOCTb, BIIMCAHHYIO B YTOJI; IIEHTP OKPY’KHOCTM, BIIMICAHHOM B
OKpY>KHOCTb, OIMCAHHAas OKOJIO TPEYTOJIbHMKA. | yTOJI; PABEHCTBO OTPE3KOB KacaTeIbHbIX
BnucanHasi B TpeyToJIbHMK OKPY>KHOCTb. *UcnonbsoBath mMeton I'MT s mokasaTelbCTBa TEOPEM O
IIpocrenine 3amauy Ha MOCTPOEHNUE. mepeceyeHnyt OMCCEKTPUC YIJIOB TPEYrOJbHMKA WM  CEPEeIVMHHbBIX
MepPHEeHANKYISIPOB K CTOPOHAM TPeyTojibHMKa C moMoiiibio ['MT.*
OBageBaTh TTOHSTUSIMU BIIMICAHHO " OIMMCAHHOM
OKPY’KHOCTE} TPEeYyroJibHMKA, HAXOAUTDb IEHTPBI ITUX OKPYKHOCTEN C
OITOPOM Ha aJrOPUTM ITpaBUJIa.
PemiaTh OCHOBHBIE 3a7auM Ha IIOCTPOEHME: YIJIa, PaBHOTO
JaHHOMY; CEepeIMHHOrO IepIeHIMUKYJ/ISIpa JAaHHOIO OTpe3Ka; IPSIMOM,
MPOXOISAIIEeN uepe3 MaHHYIO TOYKY U IepIeHAUKY/SIPHOM TaHHOM
MPSIMOM; OGUMCCEKTPUCHI JAHHOI'O YIJIa; TPEYTOJbHUKOB I10 Pa3/IMYHbIM
3JIeMeHTaM TPy HeoOXOIMMOCTH C HaIlPaBJISIOLIeN ITOMOILbIO.
3HaKOMUTBHCS C UCTOPUEN Pa3BUTUS T€OMETPUMN.
IToBTOpEHNE, IToBTOpeHne u 06OOIEHNE OCHOBHBIX IOHATUN U Pemath 3amauu Ha TIOBTOpeHME, WJIIIOCTPUPYIOIIME CBSI3U
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0600111eHNEe MEeTOJIOB Kypca 7 Kjacca. MEXIY pas3/IMIHbIMM YaCTSIMM Kypca.
3SHaHUM
(4 )
8 xitacc (He meHee 68 u)
HasBanne
pasmesna (Tembl) OcHOBHOE cofepykaHue OcCHOBHbBIE BUIbI AESITETBHOCTY OOYYaIOIIMXCS
Kypca (41CJIO 4acoB)
YeTbIpEXYTOJbHUKNI [TapannenorpaMm, ero TIpuU3HAKM U  CBOMCTBA. N306paskaTh ¥ HaXOAUTb HA YepTeKaX UETbIPEXYTOTbHUKNI
(12 9) YacTHple cayday IapajulesiorpaMMOB  (TIPSIMOYTOJIBHMK, | PA3HBIX BUIOB U UX 3JIEMEHTHI.
pomb, KBaApar), MX TMPU3HAKM U CBOMCTBA. Tparernys. DopmyapoBaTh Onpeie/ieHNS: rapajieJiorpamMmma,
PaBHOGOKas ¥ IPIMOYTOJIbHAS TPameLni. IpPSIMOYTOJIbHMKA, pomba, KBaapara, Tpamelyuu, paBHOOOKONI
*V nBoeHue meauaHnsl. llenTpaabHas cuMMeTpus * Tpanenymn, TpsIMOYTOJIbHONM Tparelyn.
Wcnonb3oBath Mpy pelieHuy IPOCTEeHMIINX 3aaayd MPU3HaKU
M CBOJCTBa: IMapa/iejiorpaMma, IpsIMOYTOJIbHMKA, poMOa,
KBagpaTa, TpameLyuy, paBHOOOKOV Tpamelyuu, IPpSMOYTOJIbHON
Tpamneiunn.
[IpyMeHsITb METOH YIBOEHUSI MeOMaHbl TPEYroJibHMKA C
OITOPOJi Ha aJITOPUTM IpaBUJIa.
Wcnonb3oBath 1MdpoBbie pecypchbl [IJIsS  MCCAeOOBAHMUS
CBOVCTB M3y4YaeMbIX Guryp.
3HAKOMUTBCS C UCTOPUEN Pa3sBUTUSI T€OMETPUNA.
Teopema  @ajseca *Teopema dajneca u TeopemMa O MPOMOPIMOHAIBHBIX ITpoBOAUTH MOCTPOEHMS C OMOIIBIO LVPKYJIS U JIMHENKA C
u Teopema o|orpe3kax.™ MUCIIOIb30BaHMe TeopeMbl ®daneca " TEOpEMbI o
MPOITOPLIMOHAIBHBIX CpenHsis  JMHMSI  TPeyroJibHMKA. Tpamenmsi, e€ |IponoplMOHaIbHbIX OTpe3Kax, CTPOUTh YeTBEPTHIN
OTpesKax, MoJOOHbIE | CpeIHSIs JIMHAS. TIPOINOPIIMOHAIBHBI ~ OTPE30K C  OIOpPOM Ha  3PUTEJIbHYIO
TPEYrOJIbHUKNA *TIponopLOHaIbHbIE OTpEe3KH, IOCTPOEHME | HATJISITHOCTb.
(15 ) YeTBEPTOI'O IIPOIIOPIMOHATIBHOI'O OTPE3Ka. Haxoautb mogo6Hbie TpeyroJbHUKM Ha TOTOBBIX UePTEKax
CBOJCTBa LIEHTPa MacC B TPEYTrOJIbHUKE. C VKasaHMeM COOTBETCTBYIOIIMX IIPU3HAKOB IIOAOOMS IIpuU
[Togob6HbIe TpeyrosbHUKK. Tpu TpuU3HaKa MOAOOMS | HEOOXOAMMOCTH C BU3YaIbHON OIOPOIA.
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TPeyroJibHUKOB *. [IpakTryeckoe nmpuMeHeHMe.

Pemrath 3amaun Ha MOAOOHBIE TPEYTOJBHUKYU C TTOMOIIBIO
CaMOCTOSITEJIBHOTO ~ NOCTPOEHMSI  UepTeXXeill U HaXOXKIEeHMS
MMOJOOHBIX TPEYTOJBHUKOB MPU HEOOXOIMMOCTY C HAIPaBJISIONIEN
TIOMOIIIBIO.

[TpoBOAUTH MOKA3aTeNIbCTBA C MCIIOJb30BAHUEM ITPU3HAKOB
MoJOOMSI HECIOKHBIX T'eOMETPMYECKMX 3a7ad C OIOopoyM Ha
AJITOPUTM YUEOHBIX JTeVICTBUIA.

[IpyMeHATb  TOJyYEeHHblE  3HAHUS  TNPU  PEIeHUA
reOMEeTPUYECKUX UM TPAKTUUECKMX 3a7au IpM HEOOXOIMMOCTU C
HaIpaBJISIOILIEl TOMOIIIBIO.

3HAKOMUTBCSI C UICTOPUEN Pa3BUTUSI T€OMETPUN.

ITnomanp.
Haxosxkgenne
IIOLIAIe N
TPEYTOJIbHUKOB
I MHOT'OYTOJIbHBIX (UTYP.
ITnomanu MO OOHBIX

buryp
(14 )

[TonsiTne 06 0O1IEN TeopyM IIOIIAAN.

dopmyiibl IJIS TLJIOIAIN TPEyTOJIbHUKA,
napajutejiorpamma. *OTHOIIEHMe IUIOIIAIell TPeyroJbHUKOB
C OOLIMM OCHOBAHMEM WM OBILEel BbICOTOM.

Boruncnenne rmiomamen CIOXKHBIX GUTYp 4depes
pasbueHue Ha YaCTu U JOCTpPOeHue. *

[Lnowany puryp Ha KjieT4aToi Gymare.

[Tnomaay nmomo6HbIX GuUryp. Beruncienmne riomnaaen.
3amauM ¢ IPaKTUUYECKMM cofepskaHueM. *PerieHne 3agau c
[IOMOILIbIO MEeTOa BCIIOMOTraTeIbHOM IIoanm. *

OBnageBaTh NEPBUYHBIMM IIPEACTAaBJIEHUSIMM 00 OOIIei
Teopuu TwIowWAaM (Mephl), GOPMYJIMPOBATh CBOMCTBA IUIOLIAIN,
BBISICHSITb MX HaTrJISAHBINA CMbBICII.

ITpumenstb  ¢dopMyJbl  IJIOIIAAM  TapasuiesiorpamMma,
TpeyToJbHMKA, Tparelyy ¢ OIOpoy Ha CIIPaBOYHYIO MH(pOpMaINIO.
[TpumeHSITh bopmyb TJTOIIAAM BBIITYKJIOTO

YEeTBIPEXYTOJbHMKA Yepe3 [OMaroHaM M YroJ MeXKIY HUMU C
OITOPOII Ha CITPAaBOYHYIO MHGOPMAIIAIO.

Haxoputh miomanyu ¢uryp, n3obpaskEHHbIX Ha KJIETUYATOM
6ymare, 1CII0JIb30BaTh pa3OMeHye Ha YaCTy U JOCTPOEHMe.

Pas6upaTh mnpuMepbl MCIOJJb30BAaHMUS BCIIOMOTaTeIbHOMI
IUIOLLIAAM IS pellleHNsI FeOMeTPUUYeCKUX 3a7au.

Haxomuth 1wromagy nomoOHBIX (GUIyp C OIOpoM Ha
CIIPaBOYHYIO MH(bOPMAINIO.

BbIunc/ITh IIOLIAaM pasJIMUHbIX MHOT'OYTOJIbHBIX QULYD.

Pematb 3amauu Ha  IUIONAOb C  [IPAKTUUYECKUM
copepsKaHMeM IOCje COBMECTHOI'O aHaJIM3a.

Teopema IIudaropa
u Hayvaia
TPUTOHOMETPUN

Teopema  Ilmudaropa, e€é  mgoKasaTeabCTBO U
npumeHeHne. O6parHas Teopema ITudaropa.
Omnpepenenne TPUTOHOMETPUIECKUX byHKIIMI

®opmysmpoBath Teopemy Iludaropa, MCHoIb30BaTh €€ B
MPaKTUYECKUX BbIUUCIIEHNSIX.

Brnagetp nmoHATHSIMM

TPUTOHOMETPUYECKNX  (YHKIUN
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(10 u) OCTpPOrO  yrja, TPUTOHOMETPUYECKME COOTHOIIEHMSI B |OCTPOTO YIJja, TPOBEPSITh UX KOPPEKTHOCTD.
MPSIMOYTOJIBHOM TPEyTroJIbHNKE. OcHoBHOe BeBoguTe  TpUTOHOMETpPUUECKUE COOTHOIILIEHUS B
TPUTOHOMETPUUECKOE TOKIECTBO. MPSIMOYTOJIBHOM ~ TPEYrOoJIbHMKE C OIOpPOil Ha CIPaBOYHYIO
CooTHomIeHNsT MEXIY CTOPOHAMM B IPSIMOYTOJIBHBIX | MH(GOPMALINIO.
TpeyrojbHuKax ¢ yriaamu B 45° u 45°%; 30° u 60°. VccnenoBaTh  COOTHOIEHMST  MEKAY  CTOPOHAaMM B
IIPSIMOYTOJIbHBIX TPeyrojibHMKax ¢ yriamu B 45° n 45°; 30° 1 60° ¢
HAaIpaBJISIONIEN IIOMOIIBIO.
Ucnonb3oBarh ¢GOpMyJbl MOPUBENEHMUSI U  OCHOBHOE
TPUTOHOMETPUUECKOE TOKIECTBO IJISI HAXOKIEeHMS
COOTHOILIEHMIA MEKAY TPUTOHOMETPUUYECKMMM (PYHKUIMUSIMU
pPa3IMYHBIX OCTPBIX YIJOB C OINOPOM HAa  CIPABOYHYIO
MHOOPMAIINIO.
[TpyMeHSITh TTOSTyYeHHbIe 3HAHWS M YMEHMSI TIPU pelleHn
MPaKTUIECKUX 3a7au (IIpy HeOOXOAMMOCTH C OIIOPOM Ha aJITOPUTM
MpaBuIa).
3HaKOMUTbHCS C UCTOPUEN Pa3BUTUS T€OMETPUMN.
VYrbl B BrmcanHuble ¥ IleHTpajbHble YIJIbI, YTOJ MEXIY ®opmyMpoBaTb OCHOBHbBIE OIpee/IeHNs], CBSI3aHHBbIE C
OKPY>KHOCTM. BrycaHHbIe | KacaTeJIbHOM U XOPION. yrjiamu B Kpyre (BIMCAHHbIN YTOJI, LIEHTPAJIbHbBIN YTOJI).
u OIMCaHHbIE VYrabl MEXIY XOpJaMy U CEKYILIMMU. HaxopuTb BrmcaHHbIE YIJIbI, OMMPAIOIIMECS HA OJHY OYTY,
YeThIPEeX YT OJIbHUKA. Bnoucannele ¥ ommcaHHbIE YETBIPEXYTOJBHMKM, MX |BBIUMCJISATH VYIJIBI C IIOMOINBIO TEOPEMBbI O BIMCAHHBIX VIJIaX,
KacarenbHblie MpU3HAaKM M CBOMCTBA. [IpuMeHeHMe 3TUX CBOWCTB IIPM |TEOPEMbI O  BIIMCAHHOM  YETBIPEXYTOJIbHUKE, TEOPEMBI O
K OKPY>KHOCTH. | pellIeH!M reOMEeTPUUECKMX 3a1ad. LIEHTPAJIbHOM YTJIE IIPM HEOOXOIMMOCTHU C BU3YaIbHOM OIOPOIA.
Kacaume okpyskHOCTEI BsarmHOe  pacriojio)keHuMe ABYX  OKPYKHOCTEIA. UccnemoBaTh, B TOM UMCJe C IIOMOIIbIO IIM(POBBIX
(13 u) Kacanme okpy>kKHOCTEI. pecypcoB, BIIMCAHHbIe ¥  OMNMCAHHble  YeTbIPEXYTOJbHUKMU,
BBIBOAUTH MX CBOMCTBA ¥ MIPU3HAKM IIOCIe COBMECTHOI'O aHa/IM3a.
Wcnonbp30BaTh 3TM CBOMCTBA M IIPU3HAKU IIPU pelIeHUNn
3a7ad.
IToBTOpeHue, [ToBTOpEHME OCHOBHBIX ITOHATUI U METOIOB KYpPCOB 7 Pemath 3amauyu Ha MOBTOpeHME, MUITIOCTPUPYIOIIME CBSI3U
06006I11IeH1e u 8 KjaccoB, 060611IeHe SHAHMIA. MEXY pas3IMYHbIMM YacCTSIMM Kypca.
3HAHUN

(4 1)
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9 xitacc (He meHee 68 )

HasBanmne
paszena (Tembl)
Kypca (4MCJIo YacoB)

OcHoBHOE cogep>KaHne

OcHoBHbIE BUObI JeATEeJIbHOCTI o6yqa}oumxc51

Tpuronomerpusi. OrmpenesieHne TPUTOHOMETPUUECKUX (YHKIUI YIJIOB ®opmyJIMpOBaTh omnpeneeHust TPUTOHOMETPUYECKUX
Teopembr kocuuycoB u|or 0° mo 180°. KocuHyc M CMHYC MpSIMOrO M TYNOrO yria. QYHKUMIA TYINbIX M MpPSIMbIX VYIJIOB C BU3YaJbHONM OIOPOIJL.
CUHYCOB. Teopema kocuuycoB. (O6001I€HHas) TeopeMa CMHYCOB (c|®opMy/MpoBaTh TEOpeMY KOCUMHYCOB M TeOpeMy CHUHYCOB (C
Perienne pagnycoM OIMCAHHOM OKPY’KHOCTM). HaxoskmeHue [JIVMH | pagyyCoOM OIMCAHHOM OKPYKHOCTH).

TPeyTOJIbHUKOB CTOPOH U BeJIMYUH YTJIOB TPEYTOJIbHUKOB. Pemiath TpeyroibHUKM C OMOpPOM Ha aJITOPUTM YUueOHBbIX

(16 v) @dopmysia MIOMIANM TPEYTOJIbHUKA Yepe3 Be CTOPOHBI | AEMICTBUMA.

U yroja mexny Humu. @opmysia Iolaayu YeTbIpeXyrojibHUKA Pemiath npakTuueckue 3amaun, CBOISILMECS K HAXOXAEHUIO
yepes ero AMaroHaIM U Yol MeXIY HUMU. Pa3JIMUHBIX JIEMEHTOB TPEYTOJIbHMKA.
[IpakTuuyeckoe npumMeHeHMe TOKa3aHHbIX TEOPEM.

[Tpeo6paszoBann *TloHsTHE O TTpeo6Gpa3sOBaHMM MTOJOOMS. OcBauBatb MTOHSATIE npeobpa3oBaHMs mogo6us.
e nopoomus. CooTBeTCTBEeHHbIE 3/IEMEeHTbI MTOJJOOHBIX UTYD. UccnenoBath OTHOIIEHME JIMHEMHBIX 3JIEMEHTOB GUryp IIpu
Mertpuueckue Teopema o mpousBemeHUM OTPE3KOB XOpH, TeOpeMa O |IMpeobpasoBaHuyu momobus. Haxomutb mpuMepbl momobus B
COOTHOIIIEHUST B|IIpOM3BeAEHNM OTPE3KOB CEKYyIIMX, TeopeMa O KBaJparTe |OKpYy>Kalolllei 1eiCTBUTEbHOCTM.

OKPY>KHOCTM KacaTeabHOM. [IpuMeHeHMe B pelIeHUM T'eOMEeTPUUECKUX *BpIBOAUTh METPUYECKNE COOTHOIIEHUS MEKIY OTpe3KaMu

(10 u) 3agau. * XOp[, CEeKYIIMX M KacaTeJbHbIX C MCIIOJb30BaHMEM BIMCAHHbBIX

YIJIOB M TIOIOOHBIX TPEYTOJIbHUKOB.
Pemrath reomerpuueckue 3amauM M 3agauM U3 peasibHOU
SKMU3HU C UCIIOJIb30BaHMEM MOJO0OHBIX TPEYTOJbHMUKOB. ™
BexkTopsr OrmnpeneneHne BEKTOPOB, CJIOKeHME U  Pa3HOCTb Ucnonb3oBaTh BEKTOpbl KaK HaIpaBJeHHbIEe OTPE3KMU,
(12 ) BEKTOPOB, YMHOKEeHI€e BEKTOpa Ha YMCIIo. MCC/IeOBaTh TreoMeTpuueckuii  (repeMeltieHne) ¥ (GUIMUECKUN

@OuU3NYECKU ¥ TeOMETPUIECKMIT CMBIC/T BEKTOPOB.

PaziioxkeHne BeKTOpa MO [ABYM HEKOJUIMHEAPHBIM
BekTopam. KoopayuHatbl BeKTOpAa.

CkayisipHOe TIpOM3BeleH/e BEKTOPOB, €ro MpuMeHeHue
IJIST HAXOKAEHWS IJIVH U YTJIOB.

(cua) CMBIC/IBI BEKTOPOB € OTIOPO¥ Ha BOITPOCHDIN TJIaH.

3HaTh ompeneNeHUs] CyYMMbl ¥  Pa3HOCTM BEKTODOB,
YMHOSKEHMSI BEKTOpa Ha UMCJIO, MCC/IeNoBaTb TeOMeTPUYeCKUit U
(busnyeckmii CMBIC/IBI 3TUX OIepalii.

Perniats reomMeTrpmyeckme 3agadymm C  MCIIOJIb3OBaHMEM
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Peirtrenne 3agau ¢ moMOIIbIO0 BEKTOPOB.
[IpyMeHeHMe  BEKTOPOB  [JISI  peLIeHus
KMHEMATUKN U MEXAaHUKMN.

3amay

BEKTOPOB.
PackiampiBaTh BEKTOD 110 ABYM HEKOJUTMHEAPHBIM BEKTOPAM.
Ucnonb3oBaTh  CKajJsSIpHOE  TIpOM3BeleHNEe  BeKTOPOB,

BBIBOIUTH €r0 OCHOBHbIE CBOMCTBA.

Boruncnsare cymmy, pasHOCTb M CKajISipHOE TIpOMU3BeleHMe
BEKTOPOB B KOOpAMHATAaX.

[IpumeHSTh CKaJIpHOE Mpou3BelleHMe [ HaXOKIeHUs
IJIMH U YTJIOB.

IlekapTOBBI IlekapTOBBI KOOPAMHATHI TOUEK HA TIJIOCKOCTH. OcBauBaTh MOHSITME TPSIMOYTOJBHOM CUCTEMbBI KOOPAMHAT,
KOOpAVHATbI Ha *YpaBHeHue mnpsMoi.*  YryioBoit KO3 (UIIMEHT, | 1eKapTOBbIX KOOPAMHAT TOUKMA.
TIJIOCKOCTHU TAHTeHC yTJIa HaKJIOHA, MapasulesibHble U TePHeHIUKYIISIPHbIE UccnemoBaTh ypaBHEHME TIPSIMOM M OKPYKHOCTM C OITOPOM
(99 MpsIMbIeE. Ha BOIIPOCHBIN IIJIaH.
YpaBHeHMe OKpyskHOCTH. HaxoxkieHue KoopayHat HaxonuTb 1eHTp U painyC OKPYKHOCTH T10 €€ ypaBHEHUIO.
TOYEK MepecevueHys] OKPY>KHOCTH U TIPSIMOIA. Pemratp 3agaun Ha HaXOXAEeHME TOUEK TepeceyeHusl MPSMbIX
MeTton, KOOpAMHAT IIPY PpEIIEHUM TeOMETPUYECKMX |M OKPYKHOCTENM C IIOMOIIbIO METOAA KOOPAMHAT.
3a7ay. Hcrnonp30BaTh CBOMCTBA YIJIOBOI'O KO3 @uUIMEHTa MPSIMOA
Wcnonb3oBaHne MeToa KOOPAMHAT B IMPAKTUYECKMX |TIPU PeIeHnr 3a1ad, IJis ONpeaesieH s PACTIOIOKEHNS TTPSIMO.
3aavax [IpyMeHSITh KOOPAMHATBHI TIPU peIleHUM T'eOMEeTPUYECKUX U
MPaKTUYECKUX 3a7ady, IJIsST MMOCTPOEHMS MaTeMaTUYEeCKUX MOJesien
peayibHbIX 3a/1a4 («MeTO KOOpAMHAT»).
[Tonb3oBaTbCss  mjiS  TOCTPOEHMS M UCC/IeOBaHMUIA
1MGPOBBIMU pecypcamu.
3HAKOMUTBLCS C UICTOPUEN PA3BUTHSI T€OMETPUA
[TpaBuibHBIE [IpaBWwibHbIE ~ MHOTOYTOJbHUKM, BbIYMCIEHUE  UX dopmyJIMpoBaTh omnpepeseHne MPaBWIbHbIX
MHOTOYTOJIbHUKU. 97eMeHTOB. UMCI0 pM [JMHA OKPYKHOCTU. [IiMHA [AYyTr¥ | MHOTOYTOJIBHMKOB, HAXOAUTD UX 3JI€MEHTHI.

IInuHa OKPYKHOCTU U

IO Kpyra.

Brruncienne miomagein
(8 )

OKpy>kHOCTU. PamnanHas mepa yriia.

[Lromame Kpyra M ero 2jieMeHTOB (CeKTopa U
cerMeHTa). BbruncieHnue tionianen Guryp, BKIHOYAIOMINX
3JIeMeHTBI KpyTa.

ITonb30BaTbCsl IOHSITUEM JOJIMHbI OKPY>KHOCTH, BBe,ILéHHbIM C
NMOMOIIbIO IMPAaBUJIbHBIX MHOT'OYI'OJIbHMKOB, OIIpenessiTb 4YUCIO g,

IOJIVHY OYTU U paJiiaHHYI0 Mepy yTJia 1o oopasiry.

[TpoBOANTD Tepexon OT pafAVaHHON Mepbl yTja K rpagyCHOMN
" Ha0OOPOT IO BU3YaJIbHOM OIOpeE.

OrnpenensaTh TIOLIAAb KPyTa.
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BoeiBoputh popmysibl (B rpamyCHON M pagyaHHON Mepe) AJIst
IJIVH OyT, IUIOIIA[eli CEKTOPOB ¥ CErMEHTOB C OIOpoil Ha
BOIPOCHBIN IIJIaH.

Bbrunciare  momagy  uryp, BK/IIOYAIOUIMX — 3JIEMEHThI
OKPY>KHOCTH (KpyTa) C OIOpON Ha CIIPaBOYHYIO MH(OpMaIuio.

Haxomutb mtorianm B 3amadax peaibHOM JKU3HMA.

I BysKeHUsT *TloHsITHE O ABUKEHUM TIJIOCKOCTH. Pas6upatb MIPUMEPBI, VJUTIOCTpUPYIOLLIE TTOHSITHST
TIJIOCKOCTH [TapasiiesbHBIN MTEpeHOC, TOBOPOT M cummeTpusi. Ocu | ABUSKEHMS, IIEHTPOB U OCENl CUMMETPUM.

(6 1) U LeHTPbl CUMMETPUN. @opMyaMpoBaTh OIpene/ieHNs ITapa/yieJIbHOTO IlepeHoca,

[Tpocreriiie MpUMeHEHMs B PellieHny 3aaay . MIOBOPOTAa ¥ OCEBOV CUMMMETpPMM C BU3yaJbHOM omopoil. Haxomutb

HEIOJBIDKHBIE TOUKM 10 00pasIry.

Haxomutb 1eHTpbI ¥ OCY CUMMETPUI MPOCTeNIINX GUryp mno
obpasiry.

*TIpuMeHSTh TapasulebHbI IIePeHOC ¥ CUMMETPUIO TP
peleHny reoMeTpruUecKux 3ajau (pasdmparhb MpUMepHI).

Wcronb3oBaTh IJi MOCTPOEHMS M MUCCENOBAHUN 1IM(MPOBBIE
pecypchL *

[ToBTOpEHME, [ToBTOpEHME OCHOBHBIX MOHSITUI M METOJOB KYPCOB OmnepupoBarb MOHATUSIMU: GUrypa, TOYKA, MpsiMasi, Yroi,
06006111eHME, 7—9 kyaccoB, 0600IIIeHNE Y CUCTEMATU3aLIMSI 3HAHMIA. MHOTOYTOJIbHMUK, paBHOOEIPEHHBDIN " PaBHOCTOPOHHUM
cucTeMaTu3aIys [Tpocreiiiiiie reomeTpudeckme GUIypbl M UX CBOVCTBA. | TPEYTOJIbHUKMN, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeauaHa,
3HAHUMI V3mepeHne reoMeTpuueCcKmX BEJIMYUMH. O6MCCceKkTpuca M BbBICOTA TPEYTOJbHMKA, IapajulesiorpaMM, pomo,

(7 9) TpeyrosbHNUKMN. MPSIMOYTOJIbHUK, KBaApar, Tpamelys; OKPYKHOCTb, KacaTejbHas;

[TapasnenbHble U MeprneHAVKY/ISIPHbIE MTPSIMBIE.

OkpyskHOCTb ¥ Kpyr. ['eomeTpuyeckue IOCTPOEHUS.
YTrbl B OKPY’>KHOCTU. BricaHHble 1 omnmcaHHble OKPY>KHOCTU
MHOTOYTOJIbHUKOB.

[Tpsimast ¥ OKPY>KHOCTb.

YeTbIpEXYyTOAbHUKM.  BrucaHHble U ONMCaHHbIE
YEThIPEXYTOJIbHUKM.
Teopema IIudaropa u Havyasia TPUTOHOMETPUN.

Pelrenne o611Mx TpeyroabHMUKOB.

pPaBeHCTBO U TO06Me GuUryp, TpeyroJbHMKOB; MapayljielbHOCTh U
MepIeHINKY/ISIPHOCTD TMPSMbIX, YTOJI MEXAY MPSIMbIMU, CUMMETPUSI
OTHOCUTEJIbHO TOYKM ¥ TPSIMON; IJMHA, PAacCTOSHME, BeJIMYMHA
yIJia, TUIOIAAb, TIEPUMETP.

Wcnonb3oBath  ¢GoOpMyJbl:  TepuMeTpa ¥ IUIOLLIAAU
MHOTOYTOJIbHUKOB, IJIMHBI OKPY’KHOCTM U TUIOIIAAM Kpyra, o6beéma
MPSIMOYTOJIBHOTO TapasuiesienuIiesa.

OnepupoBaTh  MOHATUSIMM:  TNPSIMOYTOJbHAs  CUCTeMa
KOODPJMHAT, BEKTOP; MCIOJIb30BATh 3T MOHSATHUS [IJIS1 IPeACTaBIeHNS
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[TpaBWIbHBIE MHOTOYTOJIBHUKM.

[Tpeo6pasoBanust 1aockoctu. JIBuskenusi. IlomoGue.
Cummetpus.

ITnowanb.  Belumcnenue — mwiomagen.  Ilnomanu
MOAOOHBIX uUryp.

[ekapToBbI KOOPAMHATHI HA TIJIOCKOCTH.

BekTopbl Ha IJIOCKOCTH.

NAHHBIX M pelleHus 3amad, B TOM YMCIe U3 JOPYyTUX Y4eOHbIX
MIpeaMeTOB.

Pemiath 3amausM Ha IIOBTOPEHME OCHOBHBIX ITOHSITMUIA,
WUTIOCTPALIMIO  CBSI3€ii MEKIOY pasJMYHbIMM YacTSIMM  Kypca.
Bri6bupaTh MeTOq, /151 pellieHus 3aJaun.

Periath 3amaun 13 ITOBCEAHEBHOM SKU3HM.

TEMATUYECKOE INTAHUPOBAHUE YUEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA»
(TIO TOOAM OBYUYEHUNS)
7 knacc (He meHee 34 u)

HasBaumne
pasnesna (TeMbl)
(umncno yacos)

OcHOBHOe cofiepsKaHue

XapakTepucTuKa AesiTeIbHOCTY 00YYarommXcst

[IpencraBienue [IpencraBienue TaHHbIX B TabIMIIax. OcBauBaTh Ha 6a30BOM ypOBHE CITIOCOOBI ITPEICTaBJIEHNS
JaHHbIX [pakTuyeckue BBIUMCIEHUS IO TabJMUYHBIM [JAHHBIM. | CTATUCTUUECKMX MOAHHBIX UM UMCIOBBIX MAaCCUBOB C IIOMOIIbIO
(7 9) WsBrmeuenne u uHTepIpeTanysl TaOJMUHBIX [JaHHBIX. | TAOGJMI[ ¥ OMarpaMm C MCIIOJIb30BaHMEM aKTyaJIbHbIX UM Ba’KHBIX
IIpakTnueckas pabora « TabauLIbI». JaHHbIX (memorpadnueckue JaHHbIE, MPOU3BOICTBO
I'paduueckoe mpencraBjeHue [JaHHBIX B BUAE | IIPOMbIILIEHHON U CeJIbCKOXO3SICTBEHHOM MPOIYKIINNA,
KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX) AuarpaMm. UteHne | oOOIeCTBEHHbIE U MPUPOIHBIE SIBJIEHUS).
U TIOCTpoeHMe nmarpaMm. IIpumepbl memMorpaduueckux W3yuath MeTOAbI paboOThI C TABJIMUYHBIMU U I'pabUUeCKUMM
Juarpamm. MpeaCTaBJIeHNSIMY JaHHBIX C ITOMOIIbIO LM(GPOBBIX PECYPCOB B
[TpakTuueckast pabora «JIuarpaMmmbI». X0Jle MPAKTUUECKMX PaboT (C HaMpaBJISIOIIel TTOMOIIIbIO).
OmnmucarenpHast Uucnosbie Habopsl. CpenHee apudpMeTUUECKOe. OcBauBarh Ha 0a30BOM YpPOBHE IIOHSATUS: UMUCIOBOM
CTaTUCTUKA Mennana umciioBoro Habopa. YCTOMUMBOCTH | Habop, Mepa IEHTPaJIbHOM TeHHAeHIMu (Mepa IIeHTpa), B TOM
(8 v) MeIyaHbI. uycje cpenHee apudmeTueckoe, MeaaHa.

[TpakTuueckast pabora «CpemgHue 3HaUEHUS».

OnuceiBaTh  CTaTUCTUYECKME JaHHble C IIOMOIIbIO
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Hamnbosblillee 1 HauMmeHblllee 3HAYEHUSI YMCIOBOTO
Habopa. Pa3zmax.

cpenHero apudMeTH4YecKoro u meauaHbl. Pemrath 3amaun (cC
MICIIOJIb30BAHMEM 3PUTEJIbHOM HAarJIIAHOCTU U/ BepOabHOMI
OIOPBI)

W3yuaTh CBOJICTBA CpeIHMX, B TOM YMCJI€ C IOMOIIbIO
undpoBbIX PecypcoB, B XOAe MpPaKTUUeCcKux pabor, (c
HaITpaBJISIOIIEN TIOMOIIIBIO).

OcBanBaTh Ha 6a30BOM ypOBHEe IOHATHS: HauOOJbIlIee U
HayMeHblIIee 3HaUeHMs YMCIOBOrO MacCHBa, pa3Max.

Pemath 3amaum Ha BbIOOp crocoba ONMMCAaHMSI JaHHBIX B
COOTBETCTBMM C IPUPOIOM HAHHBIX U LIEJIIMM UCCAEOOBAHMUS C
HaIpaBJISIONIEel IIOMOIIBIO.

CoryvaiHas *CnyuaiiHasgs M3MeHYMBOCTh (Tmpumepsbl). YacToTta *OcBauBaTh TOHSATHS: YACTOTa 3HAYEHU B MacCHUBe
U3MEHUYMBOCTh 3HAYEHMIA B MaccuBe JaHHBIX. ['pynnupoBka. | AaHHBIX, TPYIIMPOBKA AAaHHBIX, TMCTOrPAMMa.
(6 u) I'icTorpaMmel. CTpouTb r’MCTOrpaMMBbl ITO 0Opa3ILy
[TpakTHueckas pabora «CyyvaitHas OcBanBaTh rpaduueckyue TpencTaBJIeHNs] PasHbIX BUIOB
U3MEHUYMBOCTb». * CTyYaiiHOWM M3MEHUYMBOCTH, B TOM YMCJIE C TTOMOIIBIO IIM(MPOBBIX
pPecypcoB, B XOfie TPaKTUUIeCcKoii paboThl. *
Bsenenne B *T'pad, Bepinua, pebpo. IIpencrasienue sagauu *OcBauBarb mnoHATMSA: rpad, BepumHa rpada, pedbpo
Teopuio rpadoB nmomoibio rpada. CreneHb (BaJIEHTHOCTb) BEPIIMHBI. | rpada, CTerneHb (BaJIEHTHOCTb BEPIIVHBI), IIEMb U UK.
(4 9) Uncno pébep 1 cymmapHast CTeneHb BepiivH. Llenb 1 mykiIL. OcBauBaTh MOHATHS: ITYTh B rpade, siIepoB MyTh, 0OXO

ITIyts B rpade. Ilpencrasienne o cBsi3HocTu rpada. O6xon
rpacda (st11€pOB MyTbh). [TpencraBiienue 06
OpMEHTHUPOBaHHBIX rpadax. ™

rpada, opueHTpPOBaHHbIN rpad.

OO6cykpaTh pellleHMe 3a7auy Ha MOUCK CyMMbI CTEIeHe
BepmiMH rpada, Ha IOMCK o6xoma rpacda, Ha IMOUCK MIyTeN B
OPUMEHTUPOBAHHBIX I'pad)ax C HAMPABJISIIOIIEN TTOMOIIIBIO.

OcBauBaTh CIIOCOOBI TpeCTaBIeHMs 3ajay M3 Kypca
anrebpbl, FeOMETPUM, TEOPUM BEPOSITHOCTEN, MIPYTUX IPEIMETOB
¢ momomipio rpadoB (KapTbl, CXeMbl, 3JIEKTpUUECKME IIeMH,
(GYHKIMOHAIbHBIE COOTBETCTBMS) Ha IpuMepax. ™

BepositHOCTD M
yacToTa  CJIYYalfHOI'O
COOBITHUS

*CJIy4aifHbIii ~ ONBIT ¥ CAy4yallHOe  COObBITHeE.
BeposiTHOCTB 1 yacToTa cOObITHSI. POSTb MaIOBEPOSITHBIX U
MPaKTUUYECKN JTOCTOBEPHBIX COOBITMI B MNpuUpode U B

*OcBaMBaTh TOHSATHS: CJIYYalHbINA OMbBIT U CIyYaiiHOE
COOBITHE, MAJIOBEPOSITHOE U MTPAKTUYECKN JOCTOBEPHOE COOBITHE.
M3yuaTh 3HAUMMOCTH MAaJIOBEPOSITHBIX COOBITUI B
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(4 4)

obulectBe. MoHeTa U wurpajbHasg KOCTb B
BEPOSITHOCTEIA.

[TpakTuyeckas
opJa».*

Teopun

pabora «Yactota BbIMaAeHUS

MpUpoie 1 OOIIeCTBe Ha BaXKHBIX MMpUMepax (aBapui, HeCuaCTHbIE
cJTyyau, 3aluTa rIepcoHaaIbHOM MHpOpMaLuy, repefada JaHHbIX).
N3yuath posib KJIACCMYECKUX BEPOSITHOCTHBIX MOJIesIei
(MOHeTa, UrpaJibHast KOCTh) B TEOPUY BEPOSITHOCTEI.
Hab6momath ¥ M3y4yaTb YacCTOTy COOBITMII B IPOCTBIX
9KCIIEPMMEHTAaX, B TOM UMCJIe C IIOMOIIIBIO IMGPOBLIX PECYPCOB, B
XOfie MPaKTUYECKOM paboThI. ™

O606111eH11E,
KOHTPOJIb

(W

IIpencraBienue IAHHBIX. OmmcarenbHas
CTaTUCTUKA. BepoSTHOCTb CJTyYaitHOT'O COOBITHS.

[ToBTOPSATH M3yUEHHOE U BBICTPAMBATh CUCTEMY 3HAHUM.

Pelath 3amaum Ha Ipe[cTaB/IeHMe M ONMMCAHME JAHHBIX C
MOMOIIbI0  M3YUYEHHBIX XapaKTepPUCTUMK C  HaIpaBJISIOLIEN
TIOMOIIIBIO.

O6cykaaThb TIpUMepbI CJTyYaifHbIX
MaJIOBEPOSITHBIX M  TPAKTUYECKM JTOCTOBEPHBIX
COOBITUI, X POV B TIPUPOJIE U SKU3HM UesIOBeKa

COOBITHUIA,
CJTyYalHbIX

8 knacc (He meHee 34 u)

Hassanue
paszena (TeMbl)
(uncsio yacoB)

OcHoBHOEe cogep>KaHne

XapaKTepMCTI/IKa AeATeJIbHOCTU o6yqa}ou11/1xc51

IToBTOpEHNE
Kypca 7 Kj1acca
(4 4)

IIpencrasyienne nanHbix. OnyucaTesbHas CTATUCTUKA.
CnyuaitHast u3meHYnBOCTh. CpemHye YcI0BOro Habopa.

CiryyaiiHple COOBITMS. BeposiTHOCTM ¥ YacCTOTHI.
Knaccuyeckne momenn Teopuu BEPOSITHOCTENM: MOHeTa MU
UrpabHast KOCTb.

[ToBTOPSITh M3yUYEHHOE ¥ BBICTPAMBATh CUCTEMY 3HAHWIA.

Pemiate 3amaun (1Mo BU3yaJIbHOV OIOpE) Ha MpeCTaBJIeHe
" OIMCaHMe TAHHBIX C TTOMOILbIO U3YYEHHBIX XapaKTEPUCTHUK.

Pemrath 3amaun (1o BU3yasbHOM OIOpE) Ha MpecTaBIeHue
I'PYIIIPOBAHHbBIX JIaHHBIX " omnyucaHue CTyYaitHOM
M3MEHUYMBOCTH.

Pemratp 3amaum (1Mo BM3yaJIbHOM OIOpE) Ha OIpeesieHue
YaCTOTbl  CAyYaAMHBIX  COOBITMI, OOCYKIEeHMue  IPUMEpPOB
CYYaliHBIX  COOBITMM,  MAJIOBEPOSITHBIX UM  IPAKTUYECKU
IOCTOBEPHBIX CJIYYaHbIX COOBITUIA, UX POJIU B MIPUPOJE U SKU3HU
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yeJioBeKa.

OmnucarenbHas *Otkonenns. Jlucriepcus  UMCIOBOrO  Habopa. *OcBauBaTh IOHATUSI: [OUCIEpCUS U CTaHOApTHOE
CTaTUCTHKA. CranpapTHOe OTKJIOHEHME UMCJIOBOro Habopa. [IuarpaMmbl | OTKJIOHEHME, MCIOJIb30BaTh 3TU XapaKTEePUCTUKM [JiSI OMMUCAHUS
PaccenBanune maHHBIX paccenBaHus. * paccenBaHMs JaHHBIX.

(4 v) YyacTBOBaTh B OOCYXKIEHUM TUIIOTE3bl 00 OTCYTCTBUM WU

HaJIMUMM CBSI3U IO AYarpaMmaM pacCerBaHMsI.

CTpoutb [OmMarpaMMbl pacceMBaHMsI TIO MMEIOLLIMMCS
OaHHBIM, B TOM 4YMCJIe C TIOMOIIbIO KOMIIbIOTEpa (IOocye
COBMECTHOTrO aHasm3a).*

MHoskecTBa MHoskecTBO, moaMHOXXecTBO. Omepaumm  Hamg OcBauBaTh TOHSTUSI: MHOKECTBO, 3JIEMEHT MHOXXECTBa,

(4 v) MHOKeCTBaMi: OObelyHeHMe, IepecevyeHue, AOMOJIHEHMe. | MOJMHOXECTBO.

CsoricTBa oreparuii Haj MHO>XeCTBaMU: BoinmonHaTe omepaiyy Haj MHOMKECTBaMMU: OObeIMHEeHMe,
nepeMecTUTeJIbHOe, CcoueTaTeJibHOe, paclpene/nTeibHOe, | IepecevyeHue, NomnojiHeHue (1o o6pasiy).
BKJTIOUEHMS. Ucnonb3oBatb CBOJICTBA: repeMeCcTUTETbHOE,
['padrueckoe npenacraBaeHe MHOXECTB. coyeTaTesbHOe, pacrpenenuTeabHoOe, BKJTIOUEHMSI (c
MCITOJIb30BAHMEM BU3YaIbHOM OIOPHI).
Ucnonb3oBarh rpaduveckoe mpeacTaBjieHe MHOXECTB
MIpU OIMMCAHUYM PeasbHBIX IPOIIECCOB ¥ SIBJEHWUIA, MPU PeIIeHnn
3ajay M3 JpPYrMx y4eOHbIX IpeIMeTOB U  KypcoB (C
MCITOJIb30BAHMEM BU3YaIbHOM OIOPHI).

BeposiTHOCTB OnemeHTapHbie coObITHsA. CiydaifHble COOBITHS. OcBauBath Ha 6a30BOM YpOBHE IOHSITUSI: 3JIEMEHTapHOe
CJTy4aifHOTO biaronpusitcTBytoiye 3JIeMeHTapHbIe COOBITUSI. | COOBITHE, cy4daitHoe CcobbITHE Kak COBOKYITHOCTh
COOBITUST BepositHocT  co6bITuii. OmbITBI C PAaBHOBO3MOSKHBIMM | OGJIarONPUSITCTBYIOIINX 371eMeHTapHbIX COOBITU,

(6 u) 37ieMeHTapHbIMM COObITUsIMU. CITy4yaltHbIN BbIOOD. PaBHOBO3MO>KHbIE 3JIeMEHTapHbIe COOBITHSI.

[TpakTnueckas pabora «OTnBITHI d
PaBHOBO3MOXKHBIMM 3JIEMEHTAPHBIMU COOBITUSIMU .

Periath 3amauy Ha BbIUMC/IEHNME BEPOSITHOCTEN COOBITUI 10
BEPOSITHOCTSIM 3JIEMEHTApPHBbIX COOBITMII CJTy4alfHOTO OIbITa (C
MCIIOJIb30BAHMEM 3PUTEIbHOM HATrJISITHOCTU W/MIU BepOaIbHOM
OIIODBI).

Periath 3amauy Ha BBIUMC/IEHME BEPOSITHOCTEN COOBLITHUI B
OIBITaX C PABHOBO3MOXKHBIMM 3JIEMEHTAPHbIMM COOBITUSIMM, B TOM
yycsie ¢ MOMOIIbIO KOMIIbIOTepa (C MCIOJb30BAaHMEM 3PUTEIbHOM
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HarJISITHOCTY V/V BepOasIbHOM OTIOPbI).

[IpoBoauTh M U3yyaTh OMBITBI C PABHOBO3MOXXHBIMU
9JIEMEHTApHBIMM  COOBITMSIMM  (C  MCIIOJIb30OBAaHMEM  MOHET,
UT'PAJIbHBIX KOCTeM, OPYTUX MogeJIei)
B XOJle IMPaKTUUYeCKO paboThl (C MCIIOIb30BAaHMEM BU3YaJTbHOM
OIIOPBI).

BBenenne B
Teopuio rpados
(4 v)

*IlepeBo. CBoJiCTBa JepeBa: eIMHCTBEHHOCTb IYTH,
CyIIECTBOBAaHME BUCSYEN BEPIIMHbBI, CBSI3b MEXAY YMCIOM
BEepILMH U umcaoM pébep. [IpaBuio yMHOKeHMs. *

*OcBauBaThb IOHATHS: [OepeBO Kak rpad 6e3 IuMKIa,
BUCSTYAsT BepilMHa (JIUCT), BETBb JEpeBa, IMyTh B JIepeBe, AuaMeTp
nepesa.

WsyuaTh CBOMCTBa [epeBa: CYIIECTBOBAaHME BUCSUE
BEpIIMHbI, €OVHCTBEHHOCTb NYTU MeXAY [OBYMS BepIIMHAMMU,
CBSI3b MEXKY UMCJIOM BEPILVH U YMCIIOM pEGep.

YyacTBoBaTh B OOCYKAEHMUM pelleHMs 3a1auM Ha TTOUCK U
repeuncieHne MmyTeil B AepeBe, onpenesieHne 4ncia BepIiiH Win
pebep B gmepeBe, 006Xonm OWMHApHOro nAepeBa, B TOM 4YMCIIe C
MIpYMeHEeHEeM MTpaBiIa YMHOKEHMS. *

CiyvaitHble
COOBITUST
(8 1)

*TIpoTuBOMNOIOKHOE cOobObITHE. [IMarpamma Jiiiepa.
O6benuHenre u IepeceueHue cobbiTuii. HecoBmecTHbIe
cobpiTusi. DopMysia CIOXKeHMsT BeposiTHOCTel. [IpaBuio
YMHOKEHUSI ~ BEPOSITHOCTEH. Y CJIOBHAs  BEPOSITHOCTb.
HesaBucumbie cobbiTus. IIpemcraBiieHne  CJIydaifHOTO
9KCIIEpUMMEHTa B BijIe Jepesa. ™

*OcBauBaTh TOHSATMSI: B3aMMHO  IIPOTUBOIIOJIOXKHbBIE
COOBITMS, OIlepali Haj  COOBITUSIMM, OObEeOUHEHHEe U
nepeceueHnue coObITMI, OuarpamMma Oiviepa (Ounepa— BeHHa),
COBMECTHbBIE ¥ HECOBMECTHbBIE COOBITHSI.

N3yyaTh TeopeMbl O BEPOSITHOCTM OOBEIMHEHMS] [BYX
Cco6bITU ((HOPMYJIBI CJIOXKEHUS BEPOSITHOCTEN).

YyacTBOBaTh B OOCYXXIEHMM peIleHus] 3aJauu, B TOM
yycje TEKCTOBblE 3alauyM Ha OIpeJesieHNe BepOsITHOCTEN
00benVHEHMSI U TIepecedyeHUsi COOBITMI C TIOMOILbIO UYMCIOBOM
MIPSIMOVA, IUarpaMm Ousiepa, GOPMYJIbl CJIOXKEHUS BEPOSITHOCTEN.

OcBauBarh MOHATUS: MPABUIO YMHOXXEHUS BEPOSITHOCTEN!,
YCJIOBHasE ~ BEpPOSITHOCTb,  HE3aBUCMMbIE  COOBITUMS  JIEPEBO
CJTYYalfHOTO OITbITA.

N3yuate cBOMCTBA (OMpeesieHNsT) He3aBUCUMBIX COOBITHIA.

YyacTBoBaTb B OOCYXIEHUM pelleHus 3aJauM  Ha
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ompejieJIeHe U UCIIOJ/Ib30BaHMe He3aBUCUMbIX COOBITHUIA.

YuyacTBOBaThb B OOCYXKAEHMM pellleHMs] 3afauy Ha IOMCK
BEPOSITHOCTEM, B TOM UMCJIe YCIOBHBIX, C MCIIOJb30BaHMEM JIEpeBa
CJIy4YaitHOrO OfbITa. ™

O60611eH1E,
KOHTPOJIb

(4 4)

[TpencraBiienne naHHbix. OmnyucaresbHast CTaTUCTUKA.
I'padel. BepoSTHOCTD C/Iy4yallHOTO COOBITHS. DJIEMEHTBI
KOMOVHATOPUKMA.

[ToBTOPATH M3yUYEHHOE U BbICTPAMBATh CUCTEMY 3HAHMIA.

Pemrate 3amaum Ha mpencTaBieHMe M OINMMCAHME JAHHBIX C
MOMOILIbIO  M3YYEHHBIX XapaKTepUCTUK (C  MCIIOIb30BaHMEM
BU3YAJILHOM OTIOPBI).

*YuacTBoBaTb B OOCYKIEHMM pelIeHuss samaum C
IpuMeHeHeM rpadoB.

Pemratph 3amaun Ha HaXOKAEHVE BEPOSITHOCTU CITYyYafHOTO
COOBITHSI TTIO BEPOSITHOCTSIM 3JIEMEHTApPHbBIX COOBITUI, B TOM UMCJIE
B ONBITaX C PABHOBO3MOXXHBIMM 3JIEMEHTAPHBIMM COOBITUSIMU (C
BU3YaJILHOM OTIOPOIA).

*YuacTBoBaTb B OOCYKIEHMM peIlleHus™ 3agauyM Ha
HaXOXXJIEHMEe BEPOSITHOCTEN OObemVHEHUS W  IepecedeHus
COOBITUI, B TOM YNCJ€ HE3aBUCUMBIX, C WCIIOJIb30BAaHMEM
rpaduuecKux MpeaCcTaBIeHNI U IepeBa CTyYaitHOTO OIbITA.

*YuacTBoBaTb B OOCYKIEHMM pellleHus™ 3agaumM Ha
rmepeuncjaeHne KOMOMHaIuMi (YMcjia TMepecTaHOBOK, 4MciIa
CcoYeTaHMil), Ha HaxXOXAeHMe BepOSITHOCTEM COObITMI C
MIpMMeHeHVEeM KOMOVHATOPUKM, B TOM YMCJIe C UCIOJIb30BaHNEM
TpeyrosibHUKa [Tackass.

9 knacc (He meHee 34 u)

HasBaumne
paszgesia (TeMbl)
(umnco yacos)

OcHoBHOe copepskaHue

XapakTepuCTHKa IeITeIbHOCTU 00YYaIOIMXC s

[ToBTOpEHUE

Hpe,ILCTaB)'IeHI/Ie JaHHbIX. OmnmcarenbHas

HOBTOpHTb V3Yy4YE€HHOE U BbICTPAaMBATb CUCTEMY 3HaHUIN.
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Kypca 8 kiacca
(4 v)

cratuctuka. Omnepauuyu Hapg cobsiTusMMU. HesaBrcumocThb
COOBITHIA.

PemiaTth 3amaun Ha MpeacTaBJIeHMEe Y ONMCAHME TaHHbIX.

Pemrath  3amauyM Ha  HaxOXIEeHME  BEPOSITHOCTEN
OObeIMHEHUSI U TIepecedyeHus COOBbITMI,, B TOM 4YHUCJIe
HEe3aBMCUMBIX, C MCIIOJIb30BaHMeM rpaduyeckux MpeacTaBIeHni
U JIlepeBa CJIyYaifHOTO OIbITA.

Pemrate 3amauyu Ha IepeunciieHre KOMOMHaImi (umcia
MepecTaHoBOK, yucia COYeTaHu), Ha HaXOKJIeHue
BEPOSITHOCTEN COOBITUIA C TIPMMEHEeHMeM KOMOMHATOPUKY, B TOM
yycyIe ¢ MCIOIb30BaHMeM TpeyroyibHMKa [Tackans

OJIeMEeHThI
KOMOMHATOPUKIA
(4 4)

Kom6uHaropHoe MIPaBIJIO YMHOKEHUSI.
[TepectanoBku. @akrtopuas. CoueraHus ¥  YHUCIO
coueraumit. *Tpeyrosbumk Ilackang.™  TIpakTuueckas
pa6oTa «BblunciieHne BepOSITHOCTEN C MCITOJIb30BaHMEM

KOMOVHATOPHBIX (PYHKLMI JIEKTPOHHBIX TaOIMIL».

OcBanBaTh Ha 6a30BOM yPOBHE MOHSATHSI: KOMOMHATOPHOE
MIPaBMJIO YMHOXXEHUSI, YIIOPSIAOUEHHas Iapa, TPoyika OOBbeKTOB,
IepecTaHoBKa, (haKTopua 4uciaa, coueTaHue, YMCIO COUeTaHuI,
*rpeyrosbuuk ITackass.™

Pemratb  mpocrtenime  3amadyu Ha  IepevnCcIeHue
YIOPSIIOYEHHBIX Iap, TPOEK, IepeuucieHne IepecTaHOBOK WU
COYeTaHMI 3JIEMEHTOB Pa3IMUHbIX MHOXKECTB (110 06pasiry).

Pemiath mpocteiime  3amauM Ha IMpUMMEHEHMe YKCIia
coueTaHuit B anrebpe (COKpalI€HHOE YMHOXKEHMe, OMHOM
HpioToHa) (¢ Hampasisitoliei OMOIIIbIO).

Pemrath, TmpMMeHsIT ~KOMOWMHATOPMKY, 3aJayM  Ha
BbIUMCJIEH)ME BEpPOSITHOCTEN, B TOM UMCIE C TIOMOIIBIO
9JIEKTPOHHBIX TabiMI[] B XOAe IMpPakTUUYeCKou paboTsl (C
BU3YaJIbHOM OIIOPOIA).

I'eomeTrpuyecka
s1 BEPOSITHOCTD
(4 1)

*TeomeTpuueckass  BEpPOSTHOCTb. CiryyaitHbIn
BBIOOpP TOYKM M3 (PUrYypbl Ha IJIOCKOCTU, U3 OTpe3Ka, U3
IOyTY OKPY>KHOCTH. *

*OcBanBaTh IMOHSTHE T€OMETPUUECKOI BEPOSITHOCTH.

YyacTBoBaTb B OOCYKIEHMM pellleHus 3aJauuM Ha
HaxOsKJeHMe BepOSITHOCTEN B OIbITAX, MPeICTAaBUMbIX KaK BbIOOD
TOYEeK W3 MHOTOYTroJIbHMKA, Kpyra, OTpe3Kka WM OyTU
OKPY’KHOCTH, UMCJIOBOTO ITPOMEKyTKa ™

UcnpiTaung
bepuynnu
(6 1)

Ucnbrranme. Ycnex u Heygavya. Cepust MCIIBITAaHUNI
no nepsoro ycrexa. Vcneitanus Bepuysmu. BepostHocTn
coObITMII B cepum ucrbiTauuii bepuymm. TlpakTmueckast

OcBauBarph Ha 06a30BOM YpOBHe MOHSTMS: MCIIBITAHUE,
3JIeMeHTapHOe COOBbITHE B UCIbITaHUU (YCIleX U Heynaua), cepus
MCIIBITAHUI, HACTYyIUIEHME IepBOro ycrmexa (Heygauu), cepus
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pabora «Mcnbitranus bepuyimm».

ucnbiTauui bepuym.

Pemate  mpocreiiinme  3amauM  HA  HaxOXKIEHMeE
BEPOSITHOCTEN COOBITUI B CEPUM MCITBITAHMIA IO TIEPBOTO YCIIexa,
B TOM 4YMCJIe C IpUMeHeHeM (GOpPMYJIbl CYMMbI T€OMETPUYECKO
rporpeccuu (C Oropoy Ha CIPaBOYHYIO MH(POpMAINIo).

Pemate  mpocreiiime  3amauM  HA  HaxOXKIEHMeE
BEPOSITHOCTEN 3JIEMEHTApPHbIX COOBITUMIA B CEepUM MCITBITAHUIA
BepHysii, Ha HaXOXX[EHME BEPOSITHOCTY OIPEAEIEHHOTO 4MCiia
YCIIEXOB B cepuy MCTbITaHMii bepHysum (¢ BU3yaJIbHOM OITOPOA).

M3yuaTh B XO[e MpaKTUUECKOV paboThl, B TOM YKCJIE C
MOMOILIBIO IIMGPPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTU B CEPUU
ucrbiTauuit beprysm

CiyvaitHas
BeJIMYMHA

(6 )

CrydaiiHas BeJIMYMHA " pacrpeesieHie
BepOsITHOCTeN. MaremaTuueckoe OXXUAaHue U OUCIIepCHs
oIyyamHOM — BeauuuHbl.  [IpuMeppl  MaTeMaTMUECKOTO
OXXUAAHMUS KaK TeOPeTMUYECKOro CpPeIHero 3HauyeHus
BEJIMYMHBI.

[Touatue o 3akoHe OGoJbIIMX umcea. V3smepeHue
BEpPOATHOCTEN C ITOMOILBIO 4acTOT. IIpumMeHeHMe 3aKOHa
OOJIBILINX YMCeIT.

OcBouth Ha 06a30BOM YpPOBHE IIOHSTHUS: CJIydyaifHas
BeJIMUMHA, 3HAUYEHMEe CIyYaiiHOW BeJMUYMHBI, pacIpeaeieHne
BEPOSITHOCTEMN.

Nsyuyath ¥ o0OCYXOaTb IpPUMEpPbl AVCKPETHBIX U
HEIPEPBIBHBIX CIyYaHbIX BeauunH (POCT, BeC YeJIOBEKa,
YMCJIEHHOCTb  HaceJIeHMs], [pyrue W3MEHUMBbIe BeJIMUMHBI,
paccMaTpuBaBIIMeCST B  Kypce  CTaTUCTUKM), MOJEJbHbIX
CTyYaiiHbIX BEJIMYMH, CBSI3aHHBIX CO CJIYYallHBIMM OTIBITAMU
(bpocaHye MOHETbI, UTPATIBHOM KOCTU, CO CJIy4allHbIM BbIOOPOM
U T. IL.).

OcBanBaThb Ha 6a30BOM YPOBHE MTOHSITUS:
MaTeMaTMYecKoe  OXMIAHMe  CIYyYailHOM  BEJMMUYMHBI  Kak
TeopeTMuyecKkoe cpefHee 3HAueHMUe, IUCIEPCUST CIIY4YaHOM
BEJIMYMHBI KaK aHaJIOT OMCIIEPCUM YMCIOBOTO Habopa.

Pemrath 3amauM Ha BbIYMC/IEHME MaTeMaTUUeCKOTO
OXXUIAHUSI U OUCIEPCUM AVUCKPETHOM CJIYYaMHOV BEJIMYMHBI 1O
3aIaHHOMY pacIipeieJIieH/IO, B TOM 4YMCJIe 3a/1a4, CBSI3aHHbBIX CO
CTpaxoOBaHMEM U JIOTepesMy (C HaIlpaBJISIONIEl ITOMOIIIBIO).

3HAaKOMUTbCSI C MaTeMaTUYeCKMM  OXKMUIaHUEM U
IUCTIepCrell  HEKOTOPBhIX  paclpenesieHui, B TOM  YMUCIIE
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pacripefieJieHus CTy4aifHOM BEJIMUMHBI «UMCJIO YCIIEXOB» B CepUn
ucnbiTaHui bepuysm.

N3yuyath  4acTOTy  COOBITMSI B  ITOBTOPSIIOIIMXCS
CJTy4YalfHbIX OIbITaX KaK CYYaHYIO BEJIMUMHY.

3HAKOMUTBCS C 3aKOHOM Oosibimx umcen (B ¢opme
Bepuynan): mpu OGOJBIIOM YKC/IE OIBITOB YacTOTa COOBITUS
6J1M3Ka K ero BepOsITHOCTH.

Pemrath 3amaun Ha M3MepeHue BepOSITHOCTEN C ITOMOIIbIO
4yacTOT (C HANPaBJISIOIIEN TOMOIIbIO).

O6cykaaTh posib 3aKOHA GOJIBIINX YMCe) B 0O0CHOBAHUMA
YaCTOTHOI'O METOJA U3MEPEHUS BEPOSITHOCTEI.

O6cykmaTh 3aKOH OOJBLIMX YMCeT KaK IIPOSIBJIEHNE
CTaTUCTUYECKOM YCTOMUYMBOCTM B M3MEHUMBBIX SIBJIEHUSIX, POJIb
3aKOHA OOJIBIINMX YMCENT B IPUPOJIE U B JKU3HM YeJIOBEKa.

O6006111eHME,
KOHTPOJIb

(10 49)

[IpencraBiieHne JIaHHBIX. OmnucarenbHast
CTaTUCTUKA. BepostHocTh CTYYalfHOTO  COOBITHSI.

OyieMeHThl KOMOMHATOpUKM. CiTy4yaliHble BEJIMUMHBI
pacrpeeneHusl.

u

[ToBTOPSATH M3yUEHHOE U BHICTPaMBATh CUCTEMY 3HAHUIA.

Pemiath 3amaun Ha MpeacTaB/ieHMe U ONMCaHMe JaHHbIX.

Pemath 3amaun Ha HaXOsKIEHME BEPOSITHOCTEN COOBITHIA,
B TOM 4YMCJIe B OIbITaX C PaBHOBO3MOXKHBIMM 3jI€MEHTapHbIMU
COOBITUSIMM, BEpOSITHOCTE OOBbeAVHEHMSI U IlepecevueHust
COOBITUII, BBIUUCIATL BEpPOSATHOCTM B ONBITAX C CEPUSIMU
CJTyYaMHbIX UCITBITAHUNI
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YUYEBHO-METOINYECKOE OBECITEYEHME OBPA3OBATEJIBHOI'O ITPOLIECCA
Marematuka 5-6 kimaccol

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI [IJI1 YYEHUKA

. Matemaruka: 5-71 Kimacc: 6a3oBblii YPOBEHb: YUeOHMK: B 2 yacTax, 5 kmacc/ Bunenkun H.4.,
JKoxos B.U., Yecnokos A.C. u gpyrue, AKupmoHepHoe o61iiecTBo «M3marenbcTBo «IIpocBernienne»

. MaremaTuka: 6-i1 Kjacc: 6a30BbIii YPOBEHb: YUeOHMK: B 2 4acTsax, 6 kinacc/ Buienkuu H.4.,
JKoxos B.U., YecnokoB A.C. u gpyrue, AKuyoHepHoe ob61iectBo «M3narenbcrBo «IIpocBenienne»

. Maremaruka. Harnsagaas reomerpusi 5-6 xiaccey/ Ilapeirma U.®., Epramskmesa JI.H.,
OO6I111eCTBO C OrpaHMYEHHOM OTBETCTBEHHOCThIO «JIPODA»; AximoHepHoe o06IecTBO «l3maTenbcTBO
«IIpocsemjenue»

METOINYECKUE MATEPUAJIBI IJIS1 YUUTEJISA

. MaremaTuka: 5-i1 Kiacc: 6a30Bblii YPOBEHb: YUeOHMK: B 2 4yacTax, 5 kimacc/ Bunenkun H.4.,
JKoxoB B.U., YecHokoB A.C. u gpyrue, AKumoHepHoe o6111ectBo «3maTenbctBo «IIpocBerieHmne»

. MatemaTtuka: 6-i1 Kjacc: 6a3oBblif YPOBEHb: YUEOHMK: B 2 YacTaX, 6 knacc/ Bunenkun H.S.,
JKoxoB B.U., YecHokoB A.C. u gpyrue, AkumoHepHoe ob1iectBo «/3matenbctBo «IIpocBelienne»

. Maremartuka. Harnsgaas reomerpust 5-6 ximacce/ Ilapeirun W.®., Epramkuesa JI.H.,
O6111ecTBO € OrpaHMYEHHOV OTBeTCTBEHHOCTbI0 «JIPO®MA»; AkunoHepHoe o0061ecTBO «l3maTeabcTBO
«IIpocBemiene»

. «JIPODA»; Ax1uonepHoe 06111eCTBO «W3maTenbcTBO «IIpocsemnienne»

LHVI®POBBIE OBPA3OBATEJIbBHBIE PECYPCbI 1 PECYPCbI CETU UHTEPHET

d ®denepanbHbIN LIeHTP MHGOPMAIMOHHO-06Pa30BaTeIbHbIX pecypcoB (®ILINOP):
http://fcior.edu.ru

. bub6anoreka I1IOK https://m.edsoo.ru/

. Enunas  xkomnekuusi  1uudpoBbix  obpasoBarenbHbiX  pecypcoB  (EK):  http://school-
collection.edu.ru

i ®denepanbHbIM MHCTUTYT Mearormueckux usmepenun http:/www.fipi.ru/

. LindpoBbie oOpasoBaTesibHble pecypcbl yuuTesst (Mpe3eHTaluyu, WIIOCTpaluu U Ap.)

Anrebpa 7 — 9 kiacchl
Anre6pa 7-9 kacchr

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
. Aure6pa, 7 knacc/ MaxkaporueB H0.H., Munniok H.I'., HemikoB K.U. u npyrue; mon pemakiiueii
Tensgkosckoro C.A., AkionepHoe obiiectBo «M3marenbcTBo «IIpocBelenne»
. Aure6pa, 8 kinacc/ Maxkapbrues HO.H., Munniok H.I'., Hemikos K.U. 1 npyrue; mon pemakiiueii
Tengkosckoro C.A., AkionepHoe ob1iectBo «M3matenbcTBo «IIpocsellenne»
. Aure6pa, 9 knacc/ Maxkaporues HO.H., Munntok H.I'., HemikoB K.U. u npyrue; mon pemakiiueii
Tengkosckoro C.A., AkioHepHoe o611ecTBo «M3garenbctBo «IIpocBelienne»


http://fcior.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
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METOINYECKUWE MATEPUAJIBI OJI YUUTEJIA
. Aurebpa, 7 knacc/ MaxkapbrueB H0.H., Munniok H.I'., Hemikos K.W. n gpyrue; mox pemakiiuein
TenskoBckoro C.A., AkumoHepHoe o61iectBo «M3garenbcrBo «IIpocBelienme»
. Aurebpa, 8 kinacc/ Maxkaporues 10.H., Munnaiok H.I'., Hemmkos K.U. u npyrue; mox pemaxiyen
TenskoBckoro C.A., AkumoHepHoe o61iectBo «M3garenbcTBo «IIpocBelienme»
. Aurebpa, 9 knacc/ MaxkaporueB H0.H., Munniok H.I'., Hemkos K.W. n agpyrue; mox pemakiiuein
TenskoBckoro C.A., AkuyoHepHoe o61iectBo «M3garenbctBo «IIpocBerienne»

LHVIPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI 1 PECYPCblI CETU MHTEPHET

d ®depnepanbHbIN LIEeHTP MHGOPMAaIMOHHO-06Pa30BaTeIbHBIX pecypcoB (®LIUOP):
http://fcior.edu.ru

. bubmuoteka LIOK https://m.edsoo.ru/

d Enunasg xkomnekuusi  mudpoBbix  obpasoBarenbHbIX  pecypcoB  (EK):  http://school-

collection.edu.ru
. ®denepasbHbI MHCTUTYT MeJarormueckux usmepenun http://www.fipi.ru/

Il'eomerpust 7 — 9 Kymaccer

OBA3ATEJIbHBIE VYEBHBIE MATEPUAJIBI [IJIS1 YUEHUKA

. Il'eomerpusi, 7-9 xnacce/ Atanacau JI.C., byryzos B.®., Kagomues C.b. u papyrue,
Ak1unoHepHoe o6111ecTBO «M3maTenbcTBo «IIpocselenne»
. leomerpust, 7 kmacc/ Mepsnak A.I'., Tlomonckuin B.b., dxup M.C.; mom pemakiiueii

ITomonbckoro B.E., O61ecTBo ¢ orpaHMYeHHOM OTBETCTBEHHOCTHIO M3martenbckuit meHTp «BEHTAHA-
I'PA®»; AxumonepHoe obiectBo «M3maTenbcrBo «IIpocBelieHme»

METOIVNYECKUE MATEPHAJIbBI IJI51 YUUTEJIA

. Il'eomerpust, 7-9 xnaccel/ Atanacau JI.C., byrysoB B.®., Kamommes C.b. u gpyrue,
AxuuonepHoe o61ectBo «M3matenbcTBo «IIpocBeliienne»
. Il'eomerpusi, 7 wmacc/ Mepsaak A.I'., Ilomouckmin B.B., Skup M.C.; monm pepakuuen

IMomonbckoro B.E., O61ecTBO ¢ orpaHuMueHHOM OTBETCTBEHHOCTHIO M3matenbckuit 1eHTp «BEHTAHA-
I'PA®»; AxumonepHoe obmectBo «M3maTenbctBo «IIpocBelienme»

LVI®POBbBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETU MHTEPHET

d ®denepanbHbIN LIeHTP MHGOPMAIMOHHO-00Pa30BaTeIbHbIX pecypcoB (PIINOP):
http://fcior.edu.ru

. bubmoreka IIOK https://m.edsoo.ru/

d Enunasg  xomnekuust  mudpoBbIx  obpasoBarenbHbIX  pecypcoB  (EK):  http://school-
collection.edu.ru

i ®denepanbHbIM MHCTUTYT Mearormueckux usmepenui http:/www.fipi.ru/

LindpoBeie  ob6pasoBaTesbHbIe pecypchbl  yuurenss (Tpe3eHTalMu, WUIOCTpaUuu WU Ap.)
BeposiTHOCTB U cTatucTuKa 7- 9 Kacchbl

OBA3ATEJIbHBIE VUYEBHBIE MATEPUAJIBI [IJIS1 YUEHUKA


http://fcior.edu.ru/
https://m.edsoo.ru/7f414736
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
http://fcior.edu.ru/
https://m.edsoo.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
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» Martematuka. BeposiTHOCTD U cTaTuCTHKA: 7-9-€ KlacChl: 6a30BbIM YPOBEHb: YUEOHMK: B 2 YACTSX,
7-9 ximaccel/ Beicouxunn W.P., {menko WM.B.; nop pen. f{menko MW.B., AxiyuoHepHOe 00ILIECTBO
«W3marenbctBo «IIpocBereHme»

METOINYECKUE MATEPUAJIBI JIS1 YUUTEJIA
» Martematuka. BeposiTHOCTD U cTaTuCTHKA: 7-9-€ Kj1acChl: 6a30BbIM YPOBEHb: YUEOHMK: B 2 YACTHX,
7-9 ximaccel/ Beicouxuin W.P., {menko WM.B.; nop pen. fimenko MWM.B., AxiuoHepHOe 00ILIEeCTBO
«3partenbcTBo «IIpocsemenne»

LHV®POBbIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU UHTEPHET

. denepasbHbI LIEHTP MHGOPMAaIMOHHO-06Pa30BaTe/IbHbIX pecypcoB (®UIUOP):
http://fcior.edu.ru

. Bbubmmoreka LIOK https:/m.edsoo.ru/

. Emnnas komwtekumst  1mdppoBbix  obpasoBaTenbHbIx  pecypcoB  (EK):  http://school-
collection.edu.ru

o ®enmepanbHbIi MHCTUTYT IleJarornuyeckux usmepennn http:/ www.fipi.ru/

. LindbpoBbie 06pa3oBaTebHbIE PECYPCHI YUnTeS (TIPe3eHTalM, VILTIOCTPALUA U AP.)


http://fcior.edu.ru/
https://m.edsoo.ru/7f414736
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fipi.ru/
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