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IlosichuTeLHAsA 3aMUCKA.
OBiazieHWe y4YalIuMHUCS CUCTEMON TeOMETPUYECKHUX 3HAHUKW W YMEHUH HEOOXOJAMMO B TOBCEAHCBHOW JKM3HHM I HM3YyYEHHUS CMEKHBIX
JUCIUILTAH ¥ MPOJIOJDKEHUS 00pa30BaHUS.

[IpakTHyeckass 3HAUUMOCTh IIKOJILHOTO Kypca T€OMETpHH OO0YyCJIOBJIEHAa TeM, 4YTO €€ OOBEKTOM SBISIIOTCS HPOCTPAHCTBEHHBIC (OPMBI U
KOJIMYECTBCHHBIC OTHOIICHUS JEHCTBUTENBHOrO Mupa. ['eomerpudeckass IMOArOTOBKAa HEOOXOIUMAa JJisl MOHUMAHWS TMPHUHIMIIOB YCTPOMCTBA H
KCIIOJIb30BAaHUsI COBPEMEHHOM TEXHUKH, BOCIPUITHS HAYYHBIX U TEXHUYECKUX MOHATUNA U Hlield. MaTreMaTuka SBISETCS S3bIKOM HayKd U TexHUKH. C e
IMOMOUIBI0 MOJICITUPYIOTCA U U3Y4arOTCA SBJICHUS U MPOLIECCHI, POUCXOIAIINE B IPUPO/IE.

I'eomeTpust siBNSieTCS] OAHUM M3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHAa 0OECleurBaeT M3yuyeHHe APYruxX IUCHUILIMH. B mepByro ouepens 3T
OTHOCHUTCS K MPEIMETaM €CTECTBEHHOHAYYHOTO IIUKJIa, B YACTHOCTH K (pu3uke. PazBuTHe JOrMUecKOro MbIIUICHUS YYaIMXCsl IPU 00y4YeHUN T€OMETPUH
CIOCOOCTBYET TaKKe YCBOSHHIO MPEIMETOB I'YMaHUTApHOTO UK. [IpakTHueckue yMeHHs U HaBbIKH T€OMETPUYECKOr0 XapakTepa HeoOXOIUMBI ISl TPY-
JIOBOM JICSITEIEHOCTH U TIPO(ECCUOHATEHON TIOJTOTOBKH IITKOJIHLHHKOB.

PazButue y yuammxcsi MpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH W TMPOUCXOKICHUM T€OMETPUYECKUX aOCTPaKIMii, COOTHOIIEHHUH pPEajlbHOTO U
WJICATIbHOTO, XapaKTEPE OTPAKECHHUSI MATEMATHYECKOM HAyKOW SBJIEHUU M MPOLECCOB PEATBHOTO MHPA, MECTE F€OMETPUM B CUCTEME HAyK U POJIH
MaTeMaTHYECKOT0 MOJICIMPOBAHMS B HAYYHOM IO3HAHWU U B MPAKTUKE CHOCOOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS y4alllUXCs, a TaKxKe
(hOPMHUPOBAHHIO KAYECTB MBIIUICHHSI, HCOOXOAMMBIX JIJIS aalTallid B COBPEMEHHOM WH(OPMAITMOHHOM OOIIECTRBE.

TpeOys OT yyamuxcsi yMCTBEHHBIX M BOJEBBIX YCHJIHIA, KOHIIEHTpAIlUM BHUMAaHUS, aKTUBHOCTH DPa3BUTOTO BOOOpaKEHUs, T€OMETpHUS pPa3BHUBAET
HPABCTBEHHBIE YEPTHI JTMUHOCTU (HACTOWYMBOCTH, IIEJICYCTPEMIIEHHOCTh, TBOPUYECKYIO aKTUBHOCTh, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTb, TPYIOJIIOOUE,
JTUCIUIUIMHY ¥ KPUTHYHOCTh MBIIUICHUSI) U YMEHUE apTyMEHTHPOBAHO OTCTaWBaTh CBOM B3TUISIABI U YOSKICHUS, a TaKkKe CIIOCOOHOCTh MPUHUMATh
CaMOCTOSITENIbHBIE PELLIECHUS.

['eomeTpust CyIIeCTBEHHO pacCIIUPsIET KPYro30op YYalluxcs, 3HAaKOMsI UX C MHAYKIWEH W IeayKiuen, o000ImeHneM U KOHKpETH3aIlue, aHaaIu3oM 1
CHUHTE30M, Ki1accu(uKalme u cucreMaTu3alunei, abctparupoBaHieM, aHAJIOTHEH. AKTHBHOE HCIIONB30BaHKE 3a/1ad Ha BCEX ATanax yuyeOHOro rmpoiecca
pa3BUBAET TBOPUYECKHUE CIOCOOHOCTH ITKOJIHHUKOB.

[Tpu oOyyenun reomeTpuu GOPMUPYIOTCS YMEHHUSI M HABBIKM YMCTBEHHOTO TpyJa — IUIAHUPOBAHHUE CBOEH PabOTHI, MOUCK PAllMOHAIBHBIX MyTel eé
BBITIOJTHEHMSI, KPUTHYECKAs OIlEHKa pe3yabTaToB. B mporiecce oOydeHusi T€OMETpPUM IIKOJIBHUKH JIOJDKHBI HAYUHUTHCS W3JIaraTh CBOM MBICIH SICHO U
MCYEPIIBIBAOIIIE, TAKOHUYHO U €MKO, TPUOOPECTH HABBIKH YETKOTO, aKKYPATHOTO U TPAMOTHOTO BBITTOJIHEHHS] MATEMATUYECKHUX 3aITHCEl.

Baxneiimeit 3agaueii MKOIBHOTO Kypca TEOMETPUH SIBISIETCS Pa3BUTHE JIOTMYECKOTO MbIIUICHUs ydanmxcs. CamMu OOBEKThI T€OMETPHYECKHX
YMO3aKIIOUYECHUI ¥ MPUHATHIE B T€OMETPUU MpPaBHIa X KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUH OOOCHOBBIBATH M JOKA3bIBAThH
CYXKJIEHUS, IPUBOAUTH YETKUE OMPEEICHHS, pa3BUBAIOT JIOTHUYECKYIO MHTYUIIMIO, KPATKO Y HATJISAIHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH
Y y4aT UX MpUMEHEHUI0. TeM caMbIM TeOMeTpHs 3aHUMAET BeAyIee MeCTO B (POPMUPOBAHNUN HAYYHO-TEOPETUIECKOT'O MBIIUICHHSI IIKOJIHHUKOB.



PackpbiBasi BHYTPEHHIOIO T'apMOHHIO MaTeMaTuKH, (HOpMUpPYS MOHMMAHHE KpacOThl M M3AIIECTBA MAaTEMaTHMYECKUX DPACCYKAEHHH, CIIOCOOCTBYS
BOCIIPUSATHUIO T€OMETPUYECKUX (POPM, YCBOCHHIO HOHATUS CUMMETPUH, T€OMETPUSI BHOCUT 3HAUUTENbHBIN BKJIaJ B 3CTETUYECKOE BOCIIUTAHUE YUAILUXCS.
E¢€ u3yuenue pa3BuBaeT BOOOpaKEHHE IIKOIBHUKOB, CYIIIECTBEHHO 000TAIaeT ¥ Pa3BUBACT X MPOCTPAHCTBEHHBIC MTPEACTABICHUSI.

Konuenuus nporpaMmmel.

['maBHO# 1enpro 0Opa3oBaHUs SBIISICTCS pa3BUTHE peOCHKA KaK KOMIIETEHTHOW JIMYHOCTH MYyTEM BKJIIOUEHHS €T0 B PAa3JIMYHBIC BHJIBI IICHHOCTHOM
YeJIOBEUYCCKON JIATEBHOCTH: y4de0a, MO3HAHUS, KOMMYHHKAIHS, MPO(ECCHOHATBHO-TPYI0BOM BBIOODP, JTMYHOCTHOE CAMOPAa3BUTHE, IICHHOCTHBIC OpPHCH-
TallMM, TIOMCK CMBICIOB JXKH3HeAesaTeNbHOCTH. C ATHUX TMO3MIHMK O0O0ydYeHHE paccMaTpUBaeTCs KaK IMPOIECC OBJAICHUS HE TOJBKO OINpEIeSICHHOU
CYMMOW 3HaHHUM U CUCTEMOW COOTBETCTBYIOIIMX YMEHUIN U HABBIKOB, HO U KAaK IIPOLIECC OBJIAACHUS KOMIIETCHLIMSIMHU.

Pabouas nmporpamma yuebnoro npeamera «I'eomerpusi. 7-9 Kitacc» cocTaBlieHa Ha OCHOBAHUH CJIEIYIOINX HOPMATUBHO-TIPABOBBIX JTOKYMEHTOB:
1.denepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO CTaHJApTa OCHOBHOTO 00111ero 00pa3oBanus / MuHHCTEepCcTBO 00pa3oBaHus U Hayku PD. —
M.: IIpoceemenue, 2011 (CrangapTsl BToporo mokosieHus ). Ilpukas MunncrepcTBa oopa3oBanus U Hayku PO ot 17.12.2010 Ne 1897.
2.OyHaaMEeHTAIIBHOTO sijpa coaepkanus oodmiero oopasosanus /Ilox pea. B.B. Koznosa, A.M. Konnakosa. M.: IIpocsemenue, 2011.
3.MenepanpHoro 3akoHa PO "O6 obpazoanmu B Poccuiickoit @eneparun’ Ne 273-03.
4.CanlluHa 2.4.2.2821-10.
5.0cHOBHOIT 00pa30BaTEILHON MPOrpaMMBbl OCHOBHOTO 001Iero oopazosanus ot 28.08.2015.
6.Paboueii nmporpammbl k yueOHuky JI.C. Aranacsna, B.®. byry3oBa. u ap. 7-9 kiaccel: ydyeGHOe mocobue s oOlieoOpa3zoBaTenbHbBIX
opranuszanuii/B.®.byry3os. M.: [Ipocsemenue, 2016.

7. Paboueii mporpammsl o reomerpun K YMK JI.C. Aranacsana, B.®. Byry3osa. 7-9 knaccsl /CoctaButens .M. Macnakosa. M.: Bako, 2014.
8. Paboune nmporpammsl o yueOnukam JI.C. Aranacsiaa, B.®. Byrysosa. u np. 7-9 knaccel. - Bonrorpan: Yuaurens, 2012

OO6pazoBaHue B COBPEMEHHBIX YCJIOBHSIX MPU3BAHO O0ECHEeYUTh (YHKIIMOHAIBHYIO TPAMOTHOCTh M COLMAJBHYIO aanTaIuio 00y4arolmuxcs Ha
OCHOBE NMPHOOPETEHUs] MU KOMIETEHTHOCTHOTO ONbITa B cdepe ydeHus:, MOo3HaHus, NPo(hecCHOHaNbHO-TPYIOBOrO BbIOOpA, TUUHOCTHOTO Pa3BUTHS,
LIEHHOCTHBIX OPHMEHTALUH U CMBICIOTBOPYECTBA. DTO MPENOINpEesieT HANpaBICHHOCTh Liejie o0ydyeHus Ha (OpMHpPOBAHME KOMIIETEHTHOM
JMYHOCTH, CHOCOOHOM K KHM3HEIESITEIbHOCTH M CaMOOMNPEAETICHUI0 B MH(POPMAIIMOHHOM OOLIECTBE, SICHO NPEACTaBIAIOIIEH CBOM MOTEHIMAIbHbIE
BO3MOKHOCTH, PECYPCHI U CIIOCOOBI peati3aliiy BBIOPaHHOTO JKU3HEHHOTO ITyTH.

Ilenn o0yyenus reoMeTpHn:
® OBJIQJICHHE CUCTEMON F€OMETPUUECKUX 3HAHUI U YMEHHM, HeOOXOIUMBIX JJIsl MPUMEHEHHS B IPAKTUYECKOU NeATEIbHOCTH, U3YUEHHUS
CMEKHBIX JUCIUIUINH, POIOJDKEHUS 00pa30BaHuUs;
® HHTEIJIEKTYaJIbHOE Pa3BUTHE, POPMHUPOBAHUE KAUECTB JTMUYHOCTH, HEOOXOAUMBIX YEIOBEKY Ul OJHOLIEHHON )KU3HU B COBPEMEHHOM
00I1IeCTBE: ICHOCTh U TOUHOCTh MBICIIH, KpUTUYHOCTb MBILIUICHHUS U UHTYHIIUHU, IOTHYECKOE MBIIIUIEHUE, SIIEMEHTHI aJITOPUTMHUYECKON
KYJIbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIECHUH, CIIOCOOHOCTD K MPEOJOJIEHUIO TPYIHOCTEH;



q)OpMI/IpOBaHI/Ie HpeILCTaBJIeHI/Iﬁ 06 HACAX U MCTOAAaX MAaTEMATUKHM KAK YHI/IBepca.HI:HOI‘O A3bIKA HayKI/I U TCXHUKU, CpeHCTBa MOI[CJIPIpOBaHI/IH
SIBJIEHUM U IPOLIECCOB;

BOCITUTAHUE KYJIbTYPhI INYHOCTH, OTHOIICHHS K MAaTEMaTHKE KaK K YaCTH OOIIEUETIOBEYECKON KYIbTYphl, IOHUMaHHS 3HAYUMOCTH
MAaTeMaTUKU ISl HAYYHO-TEXHUYECKOTO MPOrpecca;

[Ipenmonaraercs peain30BaTh KOMIIETEHTHOCTHBIN, JINYHOCTHO-OPHUEHTUPOBAHHBIH, ESTEIILHOCTHBIN TOIXObI, KOTOPBIC ONMPEACTSIOT 3aAa4l
oOy4eHMUS:

npruoOpeTeHne 3HaHUH U YMEHUH U1 UCTIOIb30BaHUS B MPAKTHUECKON AEATEIbHOCTH M TOBCETHEBHOM JKU3HHU;

OBJIa/IEHUE CITIOCOOAMU MO3HABATENIbHON, HH(POPMAIIMOHHO-KOMMYHUKAaTUBHON U pe(IEeKCUBHOMN AEATEIILHOCTH

OCBOCHME II03HABATEIILHON, MH(MOPMAIIMOHHONW, KOMMYHUKATUBHOM, pe(IeKCUBHON KOMIETEHIUSIMM;

OCBOCHHE OOIIEKYJIbTYPHON, MPAKTUUYECKON MAaTEMaTHUECKOM, COLMAIbHO-TMYHOCTHOW KOMIIETEHIIUAMH, YTO IIPEIOaraer:
obuexynomypnyio komnemenmuocns (HGOpMUPOBaHHE MPECTABICHUI 00 UACSIX M METOaX MaTEMATHKH, O MATEMATHKE KaK YHHBEPCATbHOM
SI3BIKE HAYKH, CPEJICTBE MOJICITMPOBAHUS SIBICHUI U IPOIIECCOB; (POpMUPOBaHNE TOHUMAHHUS, YTO TEOMETPUIECKHE (POPMBI SBISIOTCS
U/leaIM3MPOBAHHBIMU 00pa3aMu pealbHbIX 0OBbEKTOB);

NPAKMU4ecKylo Mamemamuyeckyro Komnemenmnocms (OBJIAJAEHUE A3bIKOM T€OMETPUU B YCTHON M MUCbMEHHOM (hOopMe, TeOMETPUIECKUMU
3HAHUSAMH U YMEHUSAMH, HEOOXOIMMBIMH JUISl U3YUEHUS ILIKOJIHBIX €CTECTBEHHO-HAYyYHBIX TUCIMIUIMH; OBJIAJCHUS MPAKTUYECKUMHU HaBbIKaMU
UCTIOJIB30BaHUS TEOMETPUIECKUX HHCTPYMEHTOB [T N300paskeHus pUryp, HaXOKJICHUS UX Pa3MEPOB);

COYUATLHO-TUYHOCHYIO KOMNEMeHmMHOoCMb (Pa3BUTHE JIOTMUECKOTO MBILIUIEHUS, aITOPUTMUYECKON KYJIbTYpPbl, IPOCTPAHCTBEHHOTIO
BOOOpaXKEHUS, HHTYUIIUH, KOTOPbIE HEOOXOIMMBI [T TPOAOIDKEHHUS 00pa30BaHUs M Ul CAMOCTOSITENIbHOU AEATEINbHOCTH; ()OPMHPOBAHUE
YMEHUS MPOBOJUTH apryMEHTALIMIO CBOETO BBIOOpA MM XOJa PELICHUs 3aJaul; BOCIUTAHHUE CPEICTBAMH MAaTEMATUKU KYJIbTYPbl INUYHOCTH
yepe3 3HAKOMCTBO C UCTOpPUEN T€OMETPUH, IBOJIIOLIUEN T€OMETPUUYECKUX UJIEH).

Komnemenmnocmuwlii no0xo0 OTpenenser Cleayrole ocoOEHHOCTH TpEeAbABICHUS COAEp)KaHUS 0Opa3oBaHUS: OHO TPEJCTABIEHO B BHUJE TPEX
TeMaTH4eCKUx OJIOKOB, o0ecreunBaromux (popMupoBaHue KoMIeTeHIIn. B mepBoM Ooke mpeAcTaBiIeHbl JUIAKTUYECKUE €IMHUIIBI, 00eCTIeunBaro-
M€ COBEPILIEHCTBOBAHUE I'€OMETPUYECKUX HABBIKOB. BO BTOPOM - IUIAKTUUYECKUE €IUHULBI, KOTOPHIE COACPKAT CBEIECHUS U3 UCTOPUUA T€OMETPUH.
OT0 copepxkaHue OOy4YEeHUs SIBJISETCS 0a30i sl pa3BUTHS KOMMYHUKATHBHOM KOMIIETEHIIUU y4aliuxcs. B Tperbem Oi0Ke MpecTaBieHbl JTUIaKTH-
YeCKHe €IUHUIBL, OTpaKarolye HH(GOPMALMOHHYI0O KOMIIETCHIIMI0 M OOECleuMBaloie pa3BuUTHE Yy4eOHO-TIO3HABATENbHONH U  peQIIeKCHBHOM
KOMITETEHITHIA.

[Tpuniuner oT6Opa coaep)kaHusl CBsI3aHBI C TMPEEMCTBEHHOCTHIO IIeNiell 0Opa3oBaHMsI HAa PAa3IMYHBIX CTYNEHSX W YPOBHSIX OOYYEHUS, JOTHUKOM
BHYTPHIIPEIMETHBIX CBSI3€H, a TAKKE C BO3PACTHBIMU OCOOEHHOCTSIMU PA3BUTHS yUAIIIMXCS.

Jluunocmuan opuenmayus o6pa3oBaTEILHOTO POIIECCA BBISBIISICT IPUOPUTET BOCITUTATELHBIX U PA3BUBAIOIINX 1eeil 00ydeHus. CliocoOHOCTh
y4aluxcs MOHUMAaTh MPUYUHBI U JJOTUKY Pa3BUTUA MAaTEMaTHYECKHUX MTPOLIECCOB OTKPHIBAET BOZMOKHOCTb JIJIS OCMBICTIEHHOTO BOCITPUSITUSI BCETO
pa3zHo00pa3uss MUPOBO33PEHUECKHX, COIIMOKYTBTYPHBIX CUCTEM, CYIIECTBYIOIINUX B COBpeMeHHOM Mupe. CucteMa yueOHbIX 3aHATHH MpU3BaHa
CIIOCOOCTBOBATH PA3BUTHIO JTMYHOCTHOM CaMOUACHTU(UKAIIMHA, TYMAaHUTAPHON KYJIBTYPhI IIKOJILHUKOB, NX TIPUOOIIIEHUIO K €CTECTBEHHO-
MaTeMaTU4eCKOH KyIbType, MOTHBALIMH K COLIMATEHOMY MTO3HAHUIO ¥ TBOPYECTBY, BOCIIUTAHUIO TMYHOCTHO M OOIIECTBEHHO BOCTPEOOBAHHBIX KaYeCTB, B



TOM YMCJIE€ IPaXXIaHCTBEHHOCTH, TOJIEPAHTHOCTH.

JleamenvHocmublit n00X00 OTPAXKAET CTPATEIUIO COBPEMEHHON 00pa30BaTENbHOM MOJIUTUKN: HEOOX0IUMOCTb BOCIIMTAHUS YeI0BeKa U IpaXIaHUHa,
MHTETPUPOBAHHOTO B COBPEMEHHOE €My OOIIECTBO, HAIIEJICHHOTO HAa COBEPILICHCTBOBAHUE AITOro oOmecTBa. CucTreMa ypOKOB COPUEHTHUPOBAHA HE
CTOJIBKO Ha Ilepesiauy «TOTOBBIX 3HaHUI», CKOJIbKO Ha (POPMUPOBAHME aKTUBHOM JTMYHOCTH, MOTUBUPOBAHHOM K caM000pa30BaHMI0, 00J1a1atoIeit
JOCTaTOYHBIMU HaBBIKAMHU M TICUXOJIOTUYECKUMHU YC/MAHOBKAMHU K CAMOCTOSITEIbHOMY ITOHMCKY, OTOOPY, aHAJIN3Y U MCIIOJIb30BaHUIO HH(pOpMaIu. 10
IIOMOJKET BBITYCKHHMKY aJIallTUPOBATLCS B MUPE, I/le 00beM MH(OPMALIMK PACTET B TEOMETPUUYECKON IPOrPECCUH, TJe collManbHas U NpodeccuoHaIbHas
YCHEIHOCTh HAIIPSIMYIO 3aBUCAT OT IIO3UTUBHOI'O OTHOLIEHHUS K HOBALUAM, CAMOCTOSATEIbHOCTH MBIIIEHHUSI 1 MHULIMATUBHOCTH, OT TOTOBHOCTH
IPOSIBIISITh TBOPUECKUH MOAXOJ K A€y, UCKaTh HECTAaHJAPTHBIE CIIOCOOBI PELIEHUs IPOOIeM, OT KOHCTPYKTHUBHOTO B3aUMOJIEHCTBUS C JIFOJbMH.

JuaakTudeckast MOJIesIb 00yUeHHs U NIeAarorn4ecKue CpeAcTBa OTPaXKaroT MOJEPHU3ALIUIO OCHOB yu4eOHOr0 Mpolecca, UX NePeopUeHTAINIO Ha
JOCTHKEHHE KOHKPETHBIX pe3yJIbTaToOB B BUJIE C(DOPMUPOBAHHBIX YMEHUH M HABBIKOB yJallluxcs, 0000IEHHBIX CIOCOOO0B JIEATEIbHOCTH.
®opMHUpOBaHUE LIETOCTHBIX MIPEICTABICHUM O T€OMETPUH Oy/IET OCYIIECTBIATHCS B XOJ€ TBOPUECKOM €ATEIbHOCTH yUallluXCsl HA OCHOBE
JIMYHOCTHOT'O OCMBICIIEHUS T€OMETPHUECKUX (DAKTOB U ABJICHUN. 0c000€ BHUMAHUE Y/AESAETCs I03HABATEIbHOM aKTUBHOCTH YYaIIUXCSl, UX
MOTHBHPOBAHHOCTHU K CAMOCTOSITEIbHOM y4eOHOI paboTre. DTo npeamnosaraeTr Bce 0osee MHUPOKOE UCTIOIb30BAHNE HETPAJUIIMOHHBIX ()OPM YPOKOB,
BTOM YMCJI€ METOJMKH JICJIIOBBIX U POJIEBBIX UTDP, IPOOJEMHBIX AUCKYCCUH, MEKIPEAMETHBIX HHTETPUPOBAHHBIX YPOKOB UT.JI.

[Inanupyercs NCHob30BaHUE CIEAYIOINX TEXHOJIOTUH B IPENOIaBaHUN IIpeIMeETa:

® TEXHOJIOTHH IOJHOI'O YCBOCHUS;
® TEXHOJOrMH OOy4eHMs Ha OCHOBE PEIICHHUs 3aay;
® TEXHOJOTMH OOyYeHHsI Ha OCHOBE CXEMaTHUECKUX U HOBBIX 3HAKOBBIX MOJIEJIEH.

JlJ1 ecTECTBEHHO-MATEMaTUYECKOTr0 00pa30BaHUs IPUOPUTETHBIM MOXKHO CUMTATh PA3BUTUE YMEHUIN CAMOCTOATEIBLHO U MOTHBUPOBAHHO
OpPraHU30BBIBATh CBOIO TIO3HABATENBHYIO, HCIIOJIb30BaTh 3JI€MEHThI IPUYMHHO-CIEICTBEHHOTO U CTPYKTYPHO- ()YHKIIMOHAJILHOTO aHau3a,
OTIpeIEIIATh CYIIECTBEHHbIE XapaKTEPUCTUKH U3y4aeMOro 00bEKTa, CAMOCTOSITEILHO BBIOMPATh KPUTEPUU /1711 CPABHEHUS, COITOCTABIICHUS, OLIEHKHU U
KJ1accupuKaluu 0OBEKTOB - B IPOrpaMMe 3TO SBJSETCSI OCHOBOM JJIsl LIEJIeToIaraHusl.

W3yuenne reomerpun B 7-9 Kiaccax HalpaBJIEHO Ha JOCTH)KEHUE CIEAYIOIIUX LENEeH:

Hanpasnenue Komniereniuun
pa3BUTHS

® pa3BUTHE JIOTUYECKOTO U KPUTHYECKOTO MBIIUICHUS, KYJIbTYPhI PEUH;
® BOCIIUTAaHHE KA4eCTB JIMYHOCTH, OOECMEUYMBAIOIINX, YBAKEHHE K
WCTHUHE W KPUTHUYECKOTO OTHOIICHUS K COOCTBEHHBIM U YYKUM
JImyHocTHOE CYXIECHUSM;

e (QopmupoBaHME Yy YyYAIIUXCS WHTEIUICKTyaJIbHOW YECTHOCTH U
OOBEKTUBHOCTH, CIIOCOOHOCTH K  MPEOJOJCHUI0  MBICIUTEIBHBIX
CTEPEOTHIIOB, BHITEKAIOMINX U3 O0BIIEHHOTO OMBITA




® q)OpMI/IpOBaHI/IC Ka4y€CTB MBINIJICHUA, H€O6XOI[I/IMBIX IJIA agarTanmuu B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE;

e pa3BUTHE HMHTEpeca K  MareMaTH4ecKoMy  TBOPYECTBY U
MaTEMATHYECKUX CIIOCOOHOCTEN

e dopmupoBaHHE TpEACTaBICHUN 00 MAEAX M O METOJaX MaTeMaTHKU
Kak 00 yHUBEpCAJbHOM SI3bIKE HAYKH M TEXHHUKH, YacTH
0011eY€eI0BEYECKOI KYIbTYpHI;

e VYMeHHE BHICTh MaTEMaTHYECKyl0 3a7ady B OKPYXKAIOLUIEM MHpeE,
UCIIONIb30BAaTh MaTEeMAaTHYECKWE CPEACTBA HAIVIAHOCTH  (PUCYHKH,
MeranpeameTHoe YEepTEKH, CXEMBI) JUIsI WJUTFOCTPALlUU, MHTEPIPETALMH, apIyMEHTAlLUH;

e OspnaseHue YMEHHEM JIOTUYECKH OOOCHOBBIBaTb TO, YTO MHOIME
3aBUCHMOCTH, OOHAapy)XEHHBIE IyTeM pPACCMOTPEHHS  OTACIBHBIX
YaCTHBIX CIy4aeB, UMEIOT oOlee 3Ha4eHUE U PACIPOCTPAHSIOTCS HA BCE
Gurypsl ompeneneHHOro BHIA, M, KpOME TOro, BbIpabaTHIBAThH
HOTPEOHOCTH B JJOTMYECKOM 00OCHOBaHUU 3aBHCUMOCTEN

e BrIsaBieHUe HpaKTHqCCKOﬁ 3HAYMMOCTHU HAYKH, €€ MHOFOO6p&3HbIX
HpI/IJIO)KeHI/II‘/JI B CMCXHbBIX JUCHHUILIIMHAX U HOBCCIIHGBHOfl JACATCIIBHOCTH

JIFOJIEH;
[TpenmerHoe e Cozpganue dbyHIamMeHTa A8 MaTE€MaTH4YCCKOT0 pa3ButTus,
dbopmupoBaHUs MEXaHU3MOB MBINIIEHUS, XapaKTEPHBIX I

MaTeMaTHYECKOM JesITeIbHOCTH.

Ha ypoBHe ocHOBHOTO 00111eT0 00pa30BaHus 3a/1a4ll Y4eOHBIX 3aHATUIN ONpeAeNeHbl KaK 3aKpeIUieHne YMEHUN pa3AeNsiTh MPOIECChl Ha STaIlbl,
3BEHBS, BBIJICISTH XapaKTepHbIE MPUUNHHO-CIICICTBEHHBIE CBSI3U, ONPEEIATh CTPYKTYPY 00bEKTa O3HAHUS, 3HAUUMbIE ()YHKIIMOHAJILHBIE CBSI3H U
OTHOIICHUS MEXIY YaCTSAMHU IIEJIOT0, CPAaBHUBATh, COMOCTABIIATh, KIACCH(PUIIUPOBATh, PAHXUPOBATh OOBEKTHI IO OTHOMY MJIH HECKOJIBKUM
MPEAJIOKEHHBIM OCHOBAaHUSIM, KpUTepusiM. [[puHIIMIIIaIbHOE 3HAUEHHE B paMKaX Kypca IpHoOpeTaeT yMEeHUe pa3nuyaTh (GaKkThl, MHEHUS,
JI0Ka3aTeNIbCTBA, TUIIOTE3bI, AKCUOMBI

[Ipu BEIMOMTHEHNH TBOPYECKUX pabOT GOPMUPYETCS YMEHHUE ONPEILISITh aIeKBaTHBIE CIIOCOOBI peIieHusT yueOHOM 3a1a4i Ha OCHOBE 3aJIaHHBIX
JIITOPUTMOB, KOMOMHHPOBATH H3BECTHBIC AITOPUTMBI JEATEIBHOCTH B CUTYAIlUsIX, HE MPEANONIAraloNiX CTAaHIaPTHOTO TPUMEHEHHS OJTHOTO U3 HHX,
MOTHUBHUPOBAHHO OTKA3bIBATHCS OT 00pa3iia AesTeIbHOCTH, HCKAaTh OPUTHHAIBHBIC PEIICHUSI.

Yyamuecs T0JDKHBI IPUOOPECTH YMEHUS 10 OPMHUPOBAHUIO COOCTBEHHOTO aJIrOpUTMa PEIIeHUs TO3HABATENbHBIX, ((OPMYIUPOBATH MPOOIEMY U



LIEJIN CBOEH paboThl, ONPEACATh aJJIeKBaTHBIE CITIOCOOBI U METO/BI PEIICHH 3a/1a41, IPOTHO3UPOBATH OXKUIAEMbIH Pe3yJIbTaT U COTIOCTABIIATH €T0 C
COOCTBEHHBIMU F'€OMETPUUECKUMHU 3HAHUSAMU. Y Yalrecs JOJKHbI HAyYUThCS MPECTABIATh PE3yIbTaThl MHANBUAYAIBHON U IPYIIOBON
MO3HABATENBHOM JESTEILHOCTH B (hOpMax KOHCIIEKTA, pedepara, pereH3un.

Ha ypokax yuamniuecst MoryTt 6ojee yBEpeHHO OBJIaJIeTh MOHOJIOTMYECKOM U TUATOTHYECKOil peyblo, YMEHHUEM BCTYyNaTh B peueBoe OOIICHHE,
y4acTBOBaTh B juajore (IMMOHMMATh TOYKY 3pEHHUS cOOeceJHMKa, MPH3HABAaTh IPAaBO HA WHOE MHEHHWE), MPUBOIUTH IPUMEpPHI, MOAOUPAThH
aprymMeHThl, iepepa3upoBaTh MbICTh (OOBSCHITH «MHBIMH CIIOBAMU»), (OPMYIUPOBATh BHIBOABI. [l pemieHus mo3HaBaTeIbHbIX U KOMMYHUKATHBHBIX
3a7a4 yJalmMcs NpeasiaraeTcs MCIONIb30BaTh Pa3iuyHble UCTOYHUKU MH(OPMAIMY, BKJIIOYash SHIUKIIONEANH, CJIOBApH, HHTEPHET-PECYPCHI U JIPyrHe
0a3bl JaHHBIX, B COOTBETCTBUM C KOMMYHUKATUBHOW 3afaueii, cgepoit U cuTyaruel oOIIeHHs OCO3HAHHO BhIOMpATh BBIpA3UTENbHBIC CPEAICTBA SI3bIKA U
3HAKOBBIE CUCTEMBI (TEKCT, TaOJIMIIA, CXeMA, ayIUOBU3YAIILHBIN Psijl U JIp.).

AKIIEHTUPOBAaHHOE BHHUMaHHE K MPOAYKTUBHBIM ¢opMaM y4eOHOM JAEATENIbHOCTH TMpeNrnojiaraeT akTyalu3aluio  UHGOOPMAYUOHHOU
KoMnemenmnocmu yuawuxcs: (GopMUpOBaHNE TPOCTEHIINX HABBIKOB pa0OTHI C HICTOUHUKAMHU, MaTEePHAIAMHU.

Bosnburyto 3HauuMOCTh 00pa30BaHUsI COXPAHSET UHPDOPMAYUOHHO-KOMMYHUKATNUBHASL OesMEbHOCHb YUauuxcs, B paMKax KOTOPOM pa3BUBAIOTCS
YMEHUS U HABBIKH MTOMCKA HY)KHOW MH()OPMAINH 110 33JaHHOM TeMe B HCTOYHHMKAX PA3JIMYHOTO TUIA, U3BJICUCHUS HEOOXOANMON HH(POPMAIIUU U3 UCTOY-
HUKOB, CO3/IaHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTeMax (TeKcCT, Tabnuia, rpaduk, quarpaMma, ayIuoBU3yalbHBIA P U Jp.), IepeBoja HHPOPMAIH U3
OIHOW 3HAKOBOW CHCTEMBI B JIPYTyIO (M3 TEKCTa B TaONUIly, W3 ayAMOBH3YaJIbHOTO pPsiia B TEKCT W Jp.), BHIOOpa 3HAKOBBIX CHCTEM aJeKBATHO
MO3HABaTENbHOW M KOMMYHUKATUBHON CHUTYalluU, OTIIEJIEHHUs] OCHOBHOW MH(OPMAIIMK OT BTOPOCTEHNEHHOM, KPUTUYECKOTO OI[CHUBAHUS JIOCTOBEPHOCTU
MOJTy4eHHOW HH(OpMAIINH, TIEpeIau COEpKaHMUs HHPOPMAIUY aJIEKBAaTHO TIOCTABICHHOM LENH (CKaTO, MOJTHO, BEBIOOPOYHO). YUaluecs: 10JKHBI yMETh
pa3BepHyTO OOOCHOBBIBATh CYKICHHS, TaBaTh OMNpEAETCHHS, MPUBOAMTH JOKa3aTeNbCcTBA (B TOM 4YHCJIE OT MPOTUBHOTO), OOBSCHITH HU3Y4YECHHBIC
MOJIOKEHUsI HAa CaMOCTOATENIFHO TOAOOPAHHBIX KOHKPETHBIX MpUMEpax, BIAJETh OCHOBHBIMH BUAAMH ITyOJIMYHBIX BBICTYIUICHHH (BBICKa3bIBAHUS,
MOHOJIOT, TUCKYCCHSI, TIOJIEMHUKa), CIeA0BaTh STUYECKHUM HOPMaM U MpaBWJIaM BeJCHUs AuUanora, aucmyra. [Ipenmnonaraercs yBepeHHOE MCIOIb30BaHHE
YUYAIUMHCS MYJIBTUMEIUHHBIX PECYpCOB M KOMITBIOTEPHBIX TEXHOJOTHH Uit 0OpaOOTKH, Mepeiavyd, CUCTEMATH3alud WHQOpMAInH, CO3daHust 0a3
JIAHHBIX, TPE3EHTALMN PE3y/IbTAaTOB MO3HABATEIbHON U MPAKTHUECKON J1eSITeIbHOCTH.

CranmapT OpHEHTHPOBAH Ha BOCIHTAHUE MIKOJBHHUKA-TPAKIaHWHA U TaTproTa Poccru, pa3BUTHE TyXOBHO-HPABCTBEHHOTO MHUpA IIKOJIBHHKA, €TO
HaIlMOHAIBHOTO CAMOCO3HAHUS. DTH MOJIOKEHUS HAILIM OTPaKEHHE B COJIEpKaHUU YPOKOB. B mpomecce o0ydeHus J0KHO ObITh CPOPMUPOBAHO YMEHHUE
(bopMyIHpOBaTH CBOM MUPOBO33PEHUYECKUE B3TTISIIIBI M HA 3TON OCHOBE - BOCITUTAHMUS TPAKIaHCTBEHHOCTH U TIATPUOTH3MA.

Cpoxu peaju3anuu NporpaMMel:
ITporpamma paccunrtana Ha 3 roga (2016-2017, 2017-2018 u 2018-2019 yueGHbIe roj1b1).

O0mas xapakTepucTHKa Kypca reoMeTpuu B 7-9 Kiaaccax
B kypce yCIOBHO MOXKHO BBIACIUTH CIEAYHOIIUE coaepxkarenbHble JmHuM: «HarmsanHas reomerpusi», «l'eomerpudeckue ¢uryps», «M3mepenne
reOMETPUUECKHX BeNn4InH», «KoopauHate», «BekTope», «Jlormka nu MHOMXKeCTBa», «I'€OMETPHs B ICTOPUYECKOM Pa3BUTHI).
Marepuai, otHocsimiics K auHuM «HarnmsaHas reoMeTpus» (3J€MEHThl HarJIJHOM CTEPEOMETPHH), CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX



IIPEACTABICHUN YYalUXCsl B paMKaX U3y4€HHsI IUIAHUMETPUHU.

Conepxanue pasznenoB «I'eomerpuueckue Gurypsl» U «/3MepeHne reoMeTpudyecKHX BEJIMYMH» HALEJIEHO Ha IOJIYYeHHE KOHKPETHBIX 3HAHMH O
reOMETPUYECKOr (Urype Kak BaKHEHIIEH MaTeMaTW4ecKod MOJenH IJIsi ONUCAHUsS OKpyKaromero mupa. CucTeMaTHueckoe H3y4eHHE CBOMCTB
reOMETPUUYECKUX (UTYp MO3BOJIMT Pa3BUTh JIOIMYECKOE MBIIUIEHHE U MO0Ka3aTh PUMEHEHUE ATHUX CBOMCTB IPU PEIIEHUU 331ad BBIYUCIUTEINBHOIO U
KOHCTPYKTUBHOI'O XapakTepa, a TaK)Ke IPU PEIICHNN IPAKTUUECKUX 3a1ad.

Marepuan, oTHOCALIMICA K cofepkarelbHbIM JUHUSAM «KoopauHatey U «BeKTopbl», B 3HAYUTEIbHOW CTENEHH HECET B ceOe MEKIpeIMETHbIE
3HaHMS, KOTOpPbIE HAXOJAT IPUMEHEHUE KaK B PA3JIMUHBIX MAaTEMATUUYECKUX JUCLHUILIMHAX, TAK U B CMEXHBIX IpeMETax.

OcoOeHHOCTBIO JTMHUM «Jlormka M MHOXeECTBa» ABISETCA TO, 4YTO IPEACTAaBICHHBIM 37eCh Marepuail MPEUMYIIECTBEHHO H3ydaercs IpH
pPacCMOTPEHHH Pa3IMYHBIX BOIMPOCOB Kypca. COOTBETCTBYIOMIMI MaTepHail HAIEJICH Ha MaTEMAaTHYECKOe pa3BUTHE ydaliuxcs, (OopMUpOBaHHE y HUX
YMEHHS TOYHO, CKATO U SICHO U3J1araTh MbICIU B YCTHON U IMCbMEHHON PEYU.

JIunus «['eomeTpusi B UCTOPUYIECKOM Pa3BUTUM» MIpeAHA3HaYeHa Ui (POpMUPOBAHUS IPEJCTABIECHUI O TEOMETPUN KaK YacTH YEI0BEUYECKOU KYJbTYpBHl,
JU1s1 OOIIETO Pa3BUTHSI IKOJILHUKOB, ISl CO3aHUs KYJIbTYPHO-UCTOPUYECKOM cpesibl 00ydyeHusl.

ABTOpCKHE IPOrPaMMBbl, HA OCHOBEe KOTOPbIX pa3padorana pado4yasi nporpamma.

1.Pabouas mporpamma k yueOHuky JI.C. Artanacsna, B.®. byry3oBa. u ap. 7-9 kimaccel: ydyeOHOe mocobue uisi 001eo0pa3oBaTebHbIX
opranu3zanmii/B.®.byry3os. M.: [Ipocsemenue, 2016.

2. Pabouas nporpamma no reometpun kK YMK JI.C. Atanacsina, B.®. byry3osa. 7-9 knaccel /CocraBurens I'.M.MacnakoBa. M.: Bako, 2014.
3.Paboune nporpammer o yueonukam JI.C. Atanacsna, B.®. byry3osa. u ap. 7-9 xnaccsl. - Bonrorpaa: Yuurens, 2012

Onucanue Mecta y4edOHOI0 npeMeTa B yueOHOM IJ1aHe.
VYuebnblil npenmet «I'eomeTpus. 7-9 Kiace» OTHOCUTCS K 00pa3oBaTesibHOM 001acTu «MaremaTuka.
B yue6noMm mutane MBOY CII Ne 43 Ha uzyuyeHue reoMeTpuu B 7-9 kjaccax OTBOJUTCS 68 4acoB M3 pacuera 2 4 B HEJAENIO B TEUEHHE KaXO0Tro
roja ooyuenusi, Bcero 204 gaca.

Onucanue HEHHOCTHBIX OPHMEHTHPOB COACPKAHUS Y4eOHOI0 mpeaMera.

MHorum oM B CBOEH JKU3HH MIPUXOAUTCS BBIIOIHATH TIOCTATOYHO CJIOXKHBIE PACUETBhI, [10JIb30BAThCS OOIIEYOTPEONTENbHON BHIYMCINTEIBHON
TEXHUKOH, HaXOJAUTh B CIIPABOYHUKAX U IPUMEHSATH HYXHbIE (POPMYJIbI, UCIIOIH30BATh MPAKTUUYECKUE MPUEMbI T€OMETPUUECKUX U3MEPEHUN U
MIOCTPOCHUI, YUTATh HHPOPMALUIO, IIPECTABIECHHYIO B BUI€ TaOJIUL, 1UarpaMM, rpaduKOB, TOHUMAaTh BEPOSTHOCTHBIN XapaKkTep CIIy4aiHbIX
COOBITHH, COCTaBIJIATH HECTOKHBIE aJTOPUTMBI U JIP.

be3 KOHKpETHBIX MATEMATUYECKUX 3HAHUH 3aTPyTHEHO TOHUMAaHNE ITPUHIUIIOB YCTPOMCTBA U UCIIOJIB30BAHUSI COBPEMEHHOM TEXHUKH, BOCIIPUATHE
HAYYHBIX 3HaHUM, BOCIPUATHE U UHTEPIpPETAlUs Pa3HOOOPa3HOM COLMANbHOM, SKOHOMHUECKOW, MOMUTHYECKOI nH(popMarun. Takum odpazom,
MIpaKTUYECKast MOJIE3HOCTh MaTEMATUKHN 00YCIIOBIIEHA TEM, UTO €€ MPEIMETOM SIBJISIIOTCS PyHIaMEHTaNIbHbIE CTPYKTYPbI peaIbHOr0 MUpa:



MIPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIE OTHOLICHUS - OT MPOCTEHIINX, YCBAUBAEMbIX B HETIOCPEACTBEHHOM OIIBITE JIFOJEH, 10 JOCTATOUYHO
CJIOYKHBIX, HEOOXOIMMBIX JUIS Pa3BUTHSI HAYYHBIX U TEXHOJIOTHYECKHUX UICH.

be3 6a30Boil MaTeMaTU4YeCcKOi MOATOTOBKM HEBO3MOKHO JJOCTHYB BBICOKOTO YPOBHSI 00pa30BaHMsl, TaK KaK BCe OOJIbINE CIIEHUAIBHOCTEH CBSI3aHO C
HETIOCPEICTBEHHBIM ITPUMEHEHNEM MAaTEeMaTHKH (3KOHOMUKA, On3Hec, GUHAHCHI, PH3KKa, XMMUS, TEXHUKA, HH)OPMATHKA, OMOJIOTHSI, TICUXOJIOTHS U
MHorue apyrue). CienoBarenbHo, pacuIupsAeTcs KPYT MIKOJIbHUKOB, U KOTOPBIX MaTeMaTHKa CTAHOBUTCS MPO()ECCHOHAIBHO 3HAYMMBIM ITPEIMETOM.

B coBpemeHHOM 00111eCTBE BaXKHBIM SIBJISETCS (POPMUPOBAaHHE MATEMATHIECKOTO CTUIISL MBIIIUICHUS, IPOSIBIISIONIETOCS B OIPEIEIICHHBIX
YMCTBEHHBIX HaBbIKaX.

B nporniecce MmatemMaTHUECKOM IESTEIBHOCTH B apCEHAN IPUEMOB M METOJIOB YEJIOBEYECKOTO MBIIUICHHS €CTECTBEHHBIM 00pa30M BKIIIOHAIOTCS
WHAYKIUS U JeTyKIKs, 0000IIeHre U KOHKPETU3alysl, aHaJIu3 U CUHTE3, KilacCu(UKanus U cucTeMaTu3amus, abcrparupoBanue u anaiorus. C
MOMOIIBI0 00BEKTOB MAaTEMaTHYECKUX YMO3AKIIOUEHHH U MPABIUII UX KOHCTPYUPOBAHHUS BCKPBIBACTCS MEXAHN3M JIOTHUECKHUX ITOCTPOCHUH,
BbIpabaThIBalOTCSl yMEHHs (POPMYyITUPOBATH, 000OCHOBBIBATH M TOKA3bIBATh CYKJICHHS, TEM CAaMbIM PAa3BUBAETCS JIOTHUECKOE MBIIIIEHHE. MaTremaTuke
NPUHAUICKUT BEAYIIasi poib B (POPMHUPOBAHUHU aJITOPUTMUYECKOTO MBIIUICHHS, BOCHUTAaHUN YMEHUS IeHICTBOBATH 110 33JaHHBIM aJIrOPUTMaM U
KOHCTPYHPOBATh HOBBIEC.

B xopne pemenus 3a1a4 OCHOBHOW y4eOHO JEATEILHOCTH Ha yPOKaX MaTeMaTUKU Pa3BHBAIOTCS TBOPUECKAs U MPHUKJIAHAS CTOPOHBI MBIIIJICHUSI.
Hcnonp30BaHne B MaTeMAaTUKE HApSAY C €CTECTBEHHBIM HECKOIBKMX MaTEMaTHYECKHX S3bIKOB JaeT BO3MOXKHOCTh Pa3BUBATh y YUAIIUXCSI TOUHYIO,
HKOHOMHYIO M HHPOPMATHBHYIO YCTHYIO H IICEMEHHYIO Pe4b, YMEHHE OTOMPATh HanboJIee MOAXOSIINE I3bIKOBBIE (B YACTHOCTH, CHMBOJIMYECKUE U
rpaduyecKue) cpeacTsa.

Maremarudeckoe 00pa3oBaHHe BHOCHT CBOM BKJIaJ B JOPMHUpPOBaHUE 00IIEH KyIbTyphl uesioBeka. E€ Heo0X01MMBIM KOMITOHEHTOM SIBIISICTCS
o0111ee 3HaKOMCTBO € METO/IaMU TTO3HAHUS ICHCTBUTEILHOCTH, YTO BKJIFOYAET MIOHUMaHHUE JTUAIEKTHUECKOW B3aUMOCBSI3M MaTEMATUKU U
IEUCTBUTEILHOCTH, PEACTABICHHIE O IPEJMETE M METO/Ie MaTEMAaTHKH, €ro OTIMYUIX OT METOJOB €CTECTBCHHBIX U TYMaHUTAPHBIX HAYK, 00
0COOEHHOCTSIX TPUMEHEHHS MAaTEeMAaTHKH JUTsl PEIICHHSI HAYYHBIX U TIPUKIIaTHBIX 3a/1a4.

N3yueHre MaTeMaTHKHU CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeJIOBEKa, TOHUMAHHUIO KPACOThl U U3SIIECTBA MATEMAaTUYECKUX PACCYKJICHHH,
BOCTIPHSTHIO TEOMETPUYECKUX (DOPM, YCBOCHUIO HJIEH CUMMETpUH. V3yueHne MaTeMaTuKe pa3BUBaeT BOOOpaKEHUE, TPOCTPAHCTBEHHBIE
MPEeCTaBICHHUS.

HcTopus pa3BUTHS MAaTE€MaTHYECKOTO 3HAHUS Ia€T BO3MOKHOCTB TIOMTOJTHUTD 3aI1ac HCTOPUKO-HAYYHBIX 3HAHUH IIKOJLHUKOB, CPOPMHPOBATH Y HUX
NPEJCTAaBICHNUS O MaTEMATUKE KaK YaCTH 00IeUeI0BeUYeCKOi KyabTypbl. 3HAKOMCTBO C OCHOBHBIMU UCTOPUYECKMMHU BEXaMHU BOSHUKHOBEHHS U
Pa3BUTHSI MaTEeMaTHIECKON HAYKH,
cyAbOaMH BETMKUX OTKPBITUH, UMEHAMH JII0/1eH, TBOPUBIINX HAYKY, JOJKHO BOMTU B MHTEIJIEKTYaIbHbIN 0arax KaXkJ0ro KyJIbTypHOTO YeJlOBeKa.

JInuHOCTHBIE, MeTanpeAMeTHbIE U NPeIMeTHBIE Pe3yJIbTATHI 0CBOECHHSI COMEPKAHUA Kypca
[TIporpamMma oOecrnedrBaeT JIOCTHIKEHHE CICIYIOIIUX pPE3yJbTaTOB OCBOCHHS 00pa30BaTENbHOH MPOTPAMMBI OCHOBHOTO 00IIEro
oOpa3oBaHuUs:
JUYHOCMHbLE:



1) ¢opmMupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYCHHIO, TOTOBHOCTHU M CIIOCOOHOCTH 00Y4YaromIMXCsl K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIMM K O0Y4YEHMIO U 110 3HAHUIO, BBIOOPY JalibHeHero oopazoBanus Ha 0a3e OPUEHTUPOBKU B
Mupe npodeccuil 1 mpopecCuOHANBHBIX MPEATOYTCHHH, 0CO3HAHHOMY IOCTPOCHHUIO HHINBH1YaJIbHON 00pa30BaTEIbHON TPACKTOPHUH C
Y4€TOM YCTOMUYMBBIX I103HABATEIIBHBIX HHTEPECOB;

2) GopMHpPOBaHHE IEIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOHN MPaKTUKH;

3) ¢opmupoBaHMEe KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B OOLICHUU U COTPYJAHHUUYECTBE CO CBEPCTHHUKAMU, CTAPIIMMH M MJIAJIINMH B
o0pa3oBaTeNbHON, OOLIECTBEHHO MOJIE3HON, YUeOHO-HCCIE0BATEIbCKOM, TBOPYECKOM M JPYrUX BHJAAX AESITEIbHOCTHU;

4) yMeHHeE SICHO, TOYHO, TPAaMOTHO HM3JaraTh CBOM MBICIH B YCTHOW M MHUChMEHHOW pedYH, IOHMMATh CMBICJ MOCTaBJICHHON 3ajaauu,
BBICTPAUBATh apTyMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEDHI;

5) KpPUTHYHOCTH MBIILICHUS, YMEHHE PaclOo3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS, OTJIIMYATh TUIIOTE3Y OT (akTa;

6) KpeaTUBHOCTb MBIIUICHHS, HHUIIMATHBA, HAXOUYUBOCTh, AKTUBHOCTh IIPH PEIICHUU I€OMETPUICCKHX 3a/1a4;

7) yMeHHe KOHTPOJHMPOBATH MPOLIECC U PE3YNbTAT yueOHOW MAaTEeMATUYCCKOM e TEIIbHOCTH;

8) crmocoOHOCTh K AMOIMOHAIBHOMY BOCHPUATHIO MaTeMaTHYeCKUX 00BEKTOB, 3aJ1a4, PEIICHUN, PaCCYKIACHUN;
memanpeomemuvle:

1) ymMeHue caMOCTOSATENIBHO IUIAHHUPOBATH AIbTEPHATHUBHBIC IYTH TOCTHIKCHHS IIeJeid, OCO3HAHHO BBIOMpaTh Hambosee 3] pexkTuBHBIC
CIocoObl pelIeHus y4eOHbIX U MO3HAaBATENbHbBIX 3ajlay;

2) yMEHHE OCYIIECTBIATh KOHTPOJb MO PE3yIbTaTy U IO COCO0Y ACHCTBUS HAa YPOBHE MPOU3BOJILHOTO BHUMAaHUs U BHOCHTH
HEO00XO0IMMble KOPPEKTHUBHI;

3) yMeHHe aJeKBAaTHO OI[CHMBATH NMPABUIBHOCTh HJIM OIIMOOYHOCTH BBINIOJHCHHS yueOHOH 3a1aun, €€ 00bEKTUBHYIO TPYAHOCTh U
COOCTBEHHBIE BO3MOXKHOCTHU €& pellIeHus;

4) 0CO3HaHHOE BJIAJCHUE JOTHYCCKUMH JACHCTBUAMU OINpe/esie HUs TOHITUH, 0000IIeH s, YCTAHOBICHUS aHAJIOTHIA, KJacCU pUKALMU Ha
OCHOBE CaMOCTOSITEIbHOTO BbIOOpa OCHOBAaHUM M KPUTEPHUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBA3EH;

5) yMeHHe ycTaHaBIUBAaTh MPUYUHHO-CIICJCTBEHHBIC CBS3HU, CTPOUTH JIOTHYECKOE PACCYXICHUE, YMO3aKIIIoueHHe (MHIYKTUBHOE,
JIeYKTUBHOE M MO aHAJIOTUH) U BBIBOJbI;

6) yMeHmHe co37aBaTh, IPUMEHATh U MPEOOPa30BhIBATh 3HAKOBO-CHMBOJINYECKHUE CPEACTBA, MOJEIU M CXEMBI JJIsl pEUIeHUs YI4eOHBIX U
[IO3HABATEIbHBIX 3a1a4;

7) yMeHHE OpraHHW30BBIBATh YUCOHOE COTPYIHHYECTBO M COBMECTHYIO JCSITEIbHOCTh C YUUTENIEM U CBEPCTHUKAMU: ONPEACIATH LEIH,
pacupenensaTh GQYHKIUU U POJIM YHAaCTHUKOB, 00IIMe ciocoObl paboThl; yMeHUE paboTaTh B I'pyMNie: HAX0AUTh o0lIee peneHne u
pa3pemath KOHQIUKTH Ha OCHOBE COTJIACOBAHMS MO3UIUN U yu€Ta HHTEPECOB; CylIaTh NapTHEpPA; (HOPMYIUPOBATH,
apryMEeHTUPOBAaTb M OTCTAaUBATH CBOE
MHEHHE;

8) ¢opmupoBanue u pazBuTHE yueOHOW M OOIIETIOIH30BATENHCKON KOMIIETEHTHOCTH B 00JIaCTH MCIOJIb30BaHUsI HHPOPMAIIHOHHO-
KOMMYHHUKaIMOHHBIX TexHonoruil (MKT-koMneTeHTHOCTH);



9) mepBOHAYaIbHBIC MPEACTABICHHS 00 UACAX U O METOJaX MaTEMAaTUKU KaKk 00 YHUBEPCAJIbHOM S3bIKE HAYKH U TEXHUKHU, O CPEICTBE
MOJICJIUPOBAHUSA SIBJICHUN U IPOLECCOB;

10) ymeHue BUIETh MaTEMAaTHYECKYIO 3a/1a4y B KOHTEKCTE PO OJEMHON CUTYall B IPYTUX AUCIUIINHAX, B OKPYKAIOIICH KU3HH,

11) ymeHue HAXOQUTh B PA3JIMYHBIX UCTOYHMKAX HHPOPMAINIO, HCOOXOIUMYIO JJIsi PEIICHUS MAaTeMaTHYeCKHUX IpodiieM, u
NpeCcTaBIATh €€ B TOHATHON (opme; MpUHUMATD pelieHue
B YCJIOBHUSIX HEMOJIHON M M30BITOYHOM, TOUHOM M BEPOATHOCTHOW MHPOPMAIUH;

12) ymMeHue MOHMMATh M MCIIOJIb30BATh MATEMATHYECKHUE CPEJCTBA HATIISIHOCTH (PUCYHKH, YEPTEXKH, CXEMBI U AP.) JUIS HILIIO CTPALIHH,
UHTEpIPETALUN, apTYMEHTAL UM ;

13) yMeHHWe BBIABUTaTh TUIOTE3bI IPH PEHICHUH YU4EOHBIX 3a/1a4 U MOHUMATh HEOOXOAMMOCTh UX MPOBEPKH;

14) ymeHue NMPUMEHSATHh WHAYKTUBHBIC U J€YKTUBHBIE CIIOCOOBI PaCCyKICHHI, BUIETh Pa3IMuHbIC CTPATCTUU PELUICHHS 3a1a4; TIOHUMaHUE
CYyIIHOCTH QJITOPUTMHYECKMX MPEANUCAHUNA M YMEHHE JEUCTBOBATH B COOTBETCTBUU C IPEIIOKEHHBIM AJITOPUTMOM;

15) yMmeHHe caMOCTOsTEIbHO CTABUTH [EJIH, BBIOMPATH M CO3JaBaTh ANTOPUTMBI Ui pEIICHHs Y4eOHBIX MaTeMaTHYECKUX MpolieM;

16) yMeHHe IUIAaHMPOBATh M OCYIICCTBIATH JEATEIbHOCTb, HAINpPABICHHYK HA pEUICHHE 3a7ad MCCISA0BaTEIbCKOI0 XapakKTepa;
npeomemmule.

1) OBJIaCHUC 0a30BBIM IIOHATUNHEIM almapaToMm 10 OCHOBHBIM pa3JcjiaM COACPKAHUA, ITPCACTABICHHNEC 00 OCHOBHBIX HN3Yy4YaCMBbIX NOHATUAX

(‘lI/ICJ'IO, recoMETprHUCCKad (bnrypa) KaK Ba)KHEHUIIMX MaTeMaTHYECKUX MOJCJIAX, MO3BOJIAOINX ONMUCBIBATE U U3YyYATh PCAJIbHBIC
MNpoucCChl U ABJICHUA,

2) yMmeHHe paboTaTh C TCOMETPHUUCCKUM TEKCTOM (aHAJU3UPOBATh, U3BJICKATh HEOOXOIUMYIO HH(DOPMAIIKIO), TOYHO U TPAMOTHO BBIPaKaTh

CBOU MBICIIM B YCTHON U MMCbMEHHOU pPEUYH
C IPUMEHEHUEM MaTEMaTUUYE€CKOW TEPMUHOJIOTHHM U CUMBOJIMKH, UCIIOJIb30BaTh Pa3JIUUHbIE SI3bIKU MAaTEMAaTUKHU, IPOBOJAUTH
KJIacCU(UKALMY, JOTHYECKHE 00O0CHOBAHHUS, JOKA3aTENIbCTBA
MaTeMaTUYECKUX YTBEPKIACHUN;

3) oBiajeHUE HABBIKAMH YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAIb HBIX BBIYMCIICHUN;

4) oBiajieHHE reOMETPUICCKUM S3BIKOM, YMEHHE HCIOIb30BATH €0 JJIsl OMUCAHUS MPEIMETOB OKPYIKAIOIIEr0 MUpPa, Pa3BUTHE
IPOCTPAHCTBEHHBIX MPECTABICHUN U U300pa3UTENbHBIX
yMEHUM, TpuoOpeTeHne HaBBIKOB '€OMETPUUECKUX NMOCTPOEHU;

5) ycBOeHHE CHCTEeMAaTHYECKHX 3HAHMI O TUIOCKMX (PUTypax M MX CBOMCTBAx, a TAK)Ke Ha HATJISIHOM YPOBHE — O MPOCTEHIINX
MIPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHATh CUCTEMAaTU4YECKUE 3HAHUA O HUX JUIS PEIICHUS T€OMETPUYECKUX U NMPAKTUYECKUX 3a]1ady;

6) yMeHHE U3MEpATh JAJIMHBI OTPE3KOB, BEIMYMHBI YIIIOB, HCIIOIB30BATh (POPMYJIBI ISl HAXOXKACHUS IEPUMETPOB, IUIOManeH U 00BEMOB
reoMeTpu4ecKux Quryp;

7) yMeHHE MPUMEHSATh U3YYCHHBIC MOHATHS, PE3yJIbTaThl, METOBI I PEUICHHS 3a7a4 MPAKTUYECKOTO XapaKTepa U 3a1ad U3 CMEKHBIX
AUCIUIUIAH C UCIIOJIB30BAaHUEM IPU HEOOXOAMMOCTU CIPABOYHBIX MAaTePHANOB, KAJIbKYJISATOPa, KOMIbIOTEpPA.



1)
2)
3)
4)

5
6)

Ilnanupyemble pe3yJibTaThl H3y4eHHUsI Kypca reoMeTpus B 7-9 Kiaccax.

Harasignasi reomerpust
BeInyckHUK HayuuTCs:
pacro3HaBaTh Ha YepTeKax, pUCYHKaX, MOJICISX U B OKPYKAIOIIEM MUPE TUIOCKUE U TIPOCTPAHCTBEHHBIC T€OMETPUUYECKUE (DUTYPBI;
pacro3HaBarh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO TTapalIeenuIe a, MPaBUiIbHON MUPaMUIbI, IIIMHIPA U KOHYCA,
OTPEIETIATH 10 JTMHEHHBIM pa3MepaM pa3BEPTKU (PUTYyphI TUHEHHBIEC pa3Mephbl caMoil GUTypbl 1 HA000POT;
BBIYUCIISITH 00BEM MPSMOYTOJIBLHOTO MapallyiesieuIea.
Bowinycknux nomyuum 803modxicHocmy.
BLIYUCTISIMb  00BEMBL  NPOCMPAHCMBEHHBIX 2eOMEeMPUUeCKUX pueyp, COCMABIEHHbIX U3 NPAMOV2OIbHbIX NAPALIENeNUNe00s;

Venyoums u pazeums npeocmagiieHus 0 NPOCMPAHCMEEHHbIX 2e0MempUuiecKux uzypax;

NPUMEHAMb NOHAMUE PA36EPMKU 0I5l BLINOIHEHUS NPAKMUYECKUX PACUEMO8.

1)
2)
3)

4)
5)
6)

7)
8)

9)

I'eomeTpuyeckue Gpurypsi
BbimyckHHMK HayuuTes:
I10JIb30BATHCSA A3BIKOM T'€OMETPUH JJIs1 ONMCAHUS IIPEIMETOB OKPY’KAIOLIEr0 MUPA U UX B3aUMHOI'O PaCIOIOKEHUS;
pacro3HaBaTh U U300pakaTh HA YEPTEKaX U PUCYHKAX reoMeTpudeckue GUrypsl U X KOHGUrypauuu;
HaXOJUTh 3HAUYEHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp M UX OTHOILIEHUS, IpaaycHyto Mepy yrioB oT 0 1o 180°, mpumeHsist onpeaesnenus, CBONCTBa
Y MIPU3HAKK (DUTYP U UX JIEMEHTOB,
oTHOIIeHUS GUryp (PaBEHCTBO, MO100ME, CAMMETPHUH, TTOBOPOT, MapaJUICIHHBINA MTEPEHOC);
OIepUpOBaTH Ha 6a30BOM ypOBHE MOHATUSMHU I'€OMETPUUECKUX PUTYD;
ONEpUPOBaTh C HAYaJIbHBIMU MOHATUSIMH TPUTOHOMETPUU U BBINOJHATH 3J€MEHTapHbIE OINepalud Haj (QYHKUUSMH YIJIOB;
pelarhb 3a7auy Ha JI0Ka3aTelbCTBO, ONUPAsCh HAa M3yYEeHHbIE CBOMCTBA (UTYp U OTHOIICHUH MEXJy HUMHU U MPUMEHSS U3y4YE€HHbIE METO/IbI
JI0Ka3aTelbCTB;
pelIaTh HECIOXKHBIE 3a/1a4U Ha [IOCTPOCHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI TOCTPOEHUS C TOMOLIBIO HUPKYJISA U JIMHEUKH;
pelaTh MIaHUMEeTPUYECKHe 331a4l Ha HaXOXKAEHUE TeOMETPUUYECKUX BEJTMUMH 110 00pa3liaM WM aJropuTMaM, pelarh mpocreiime

IIAHUMETPUYICCKHUEC 3a1a4r B ITPOCTPAHCTBC.

U3BJIEKaTh HH(OPMALIMIO O TEOMETPUUECKHUX (DUTypax, IPEJICTABICHHYIO Ha YepTe’KaxX B SBHOM BUJIE;

10) mpuMeHSTh JJIs pEeLICHHUS 3a/1a4 TeOMEeTpHUeCcKre (BaKThl, €CIIH YCIOBUS UX MPUMEHEHHS 331aHbl B SIBHOH (hopme;



BuinyckHuk noayuum 603MOMCHOCMb:

11) osrademov memooamu pewieHuss 3a0a4 Ha BbIYUCLIEHUS U OOKA3ZAMENbCMEA. MEMOOOM 0N NPOMUBHO20, MEMOOOM ROO0 OUSL, MEMOOOM
nepebopa 6apuaHmos u MemoooM 2eoOMempuyecKux mecm mouex;

12)npuobpecmu onvim npumenenus aieebpauieckKko2o u mpueoHOMempuuecko20 annapama u uoei 08UNCeHus npu peuie Huu
2eoMempuyeckux 3a0au;

13) osradems mpaduyuonnou cxemou peulenus 3a0ay Ha NOCMPOEHUe ¢ NOMOWbBIO YUPKYIS U TUHEUKU. AHAIU3, NOCMPO eHue,
00KaA3amenbCmeo u ucciedosanue;

14) mayuumscs pewams 3a0auu Ha ROCMPOCHUE MEMOOOM 2eOMEMPULECKO20 MeCma MO4eK U Memooom noooobus,

15) npuobpecmu onvim ucciedo8aHusi CGOUCME NIAHUMEMPULECKUX PUSYD ¢ NOMOUWBIO KOMINbIOMEPHBIX NPOCPAMM,

16) npuobpecmu onvim evinoanenus npoekmog no memam. «I eomempuueckue npeobpasosanus Ha niockocmuy, «llocmpoenue ompesrkos
no gopmyney;

17) Hay4uThCS MCIOJIb30BaTh CBOMCTBA T€OMETPUYCCKUX (UTYp IUIS PELICHUS TUIOBBIX 33]a4, BOSHHUKAIONIIMX B CHTYAIMSIX MOBCCIHEBHOW YKHM3HH,
3a7a4 MPAKTUIECKOTO COMNEPIKAHMSL.

OTHoIIEHUSA

BbImycKHUK HAy4UTCS:
l)onepupoBatb Ha 0a30BOM YPOBHE MOHSATUSIMHU: DPAaBEHCTBO (UTYp, paBHbIE (QUTYpPbI, PAaBEHCTBO TPEYrOJbHUKOB, MapallIeIbHOCTh MPSMBIX,

NEPpNCHAUKYIIIPHOCTD MPAMBIX, YIJIbI MCXKIY IIPAMBIMHU, IICPIICHAUKYIISAP, HAKIIOHHAsA, ITIPOCKIU.

Buvinycknuk nonyyum 603M0HCHOCMYb:
2)HUCIOIb30BaTh OTHOIICHUS [UIS PEIICHHS IPOCTSHIIINX 33/]a4, BO3HUKAIONINX B PEATbHOMN JKU3HH.

I'eomeTpuyeckue nocTpoeHus
BbImycKHMK HayuuTcs:

1)n3006paxkaTh TUNOBBIE MJIOCKHE (PUTYPHI U (PUTYPBI B IPOCTPAHCTBE OT PYKH U C TIOMOIIIbIO HHCTPYMEHTOB.
Buinycknux nonyuum 603moxcnocmo:

2)BBITIOJHATH MPOCTEHININE MOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B PEATbHON JKU3HH.

I'eomeTpuueckune npeodpazoBaHus
BoinyckHUK HAayuuTCs:
I)ctpouTth GUTYpy, CHAMMETPUUYHYIO JAaHHOW (PUTYpPE OTHOCUTEIHHO OCH M TOUKH.
Buvinycknuk nonyuum 603mMoicHOCMYb:
2)pacrno3HaBaTh JBIKCHHE 00BHEKTOB B OKPYXKAIOIIEM MHUPE; CHMMETPUYHBIC (DUTYPHI B OKPYXKAIOIIEM MHUPE.



1)
2)
3)
4)
5)
6)

7)
8)

9)

H3mepenne reomeTpuyecKux BeJTHYHH
BeInyckHUK HayuuTCs:
HCIIOJIb30BaTh CBOMCTBA U3MEpPEHUs IJIMH, IUIOMIAeH U YIJI0B MPU PEIIeHUH 3a/1ady Ha HaX0XKJACHUE NJIUHBI OTPE3Ka, JUTUHBI OKPY>KHOCTH,
JUTMHBI IYTU OKPY>KHOCTH, TPAIYCHON MEpHI yITIa;
BBIYMCIISTD IJIMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYP U UX YIJIbL, UCHOIb3Ys (POPMYJIbI ITTUHBI OKPYKHOCTH U AJTUHBI IyTU OKPY>KHOCTH, (GOPMYIIbI
wiomniaaeit guryp;
BBIYUCIIATH [UIOUIA/IM TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB, TApalIeIOrpaMMOB, Tpaleluii, KpyroB U CEKTOPOB;
BBIYHCIISITH JUTMHY OKPYXHOCTH, [UIMHY JTyTH OKPY>KHOCTH;
pelaTh 3a7a4u Ha JI0Ka3aTeIbCTBO C HCIOIB30BaHUEM (DOPMYI UTMHBI OKPY>KHOCTH U JJIMHBI IyTH OKPY>KHOCTH, (hopMyI Tuiomaaen puryp;
pemaTh MPakTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOXKICHHEM IeOMETPUIECKUX BEIMYMH (UCTIONB3Ys P HEOOXOIUMOCTHU CIIPABOYHUKU M TEXHUYECKUE
CpEelICTBA);
BBITIOJIHATH H3MEPEHHE JJTUH, PACCTOSHUHN, BEJIMUUH YTJIOB, C TIOMOIIBIO HHCTPYMEHTOB JUIS U3MEPEHUH JUTHH U YTJIOB;
MPUMEHSITHh (POPMYIIBI IEpUMETPa, TIIOUIAAN U 00beMa, TUIOIAId MOBEPXHOCTH OTJEIbHBIX MHOTOIPAaHHUKOB MPU BBIUMCICHUSIX, KOTJa BCE JaHHBIS
UMEIOTCS B yCIIOBUH;
npuMeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPHUYECKHE COOTHOIICHUS AJI1 BBIYMCICHUS AJTUH, PACCTOSHUHN, TIIOIAeH B MPOCTEHIITNX
cllydasx.

BblnyCKHMK noy4unt 603MOMNCHOCMb !

10)ebiuucasims nrowaou gueyp, cocmasgienHvix uz 08yx uiu 6oaee NPAMOY20JIbHUKOS, NAPALIEL0SPAMMOB, MPEY2OIbHUKO8, KpYy2d U CeKmopd;,
11)sbruucanme niowaou MHO20Y20bHUKOS, UCHOLb3YSL OMHOULEHUSL PAGHOBEAUKOCMU U PABHOCOCABICHHOCTU,

12)npuobpecmu onvim npumenenus anreedpauiecko2o u mpueo HOMempu4ecKko20 annapama u uoetl O8UNCEHUs NPU peuleHuu 3a0ay Ha 8blYUCIeHUe
niowaoel MHO20)201bHUKOS.

13)sbruucisme paccmosinus Ha MeCMHOCMU 8 CMAHOAPMHBIX CUMYAYUSX, NAOWAOU 8 NPOCIEUUUX CLYHASIX, NPUMEHIMb OPMYIbL 8 NPOCMEUUUX
cumyayusx 8 NOBCEOHEGHOU HCUHU.

Koopaunarsi



BbInycKHUK HAay4uTCA:
1) BBIYMCIATH JUIMHY OTPE3Ka 110 KOOPJAUHATAM €r0 KOHIIOB; BHIYMCIISAT KOOPAUHATHI CEPEMHBI OTPE3KA,;
2) WCIMOJIb30BaTh KOOPAMHATHBIA METOJ JJIsl H3YYCHHUsSI CBOWCTB MPSIMBIX U OKPYKHOCTEHH;
3) ompeaessTh IPUOTHKEHHO KOOPAMHATHI TOYKH IO €€ H300paKEHUIO Ha KOOPAUHATHON TJIOCKOCTH
Buvinycknuk nonyuum 603mMoicHOCMb:
4) osnademv KOOPOUHAMHBIM MEMOOOM PeuleHUss 3a0ay Ha 6blYUCIeHUEe U OOKA3AMEIbCME0,

5) npuodpecmu  onvim UCHOIBLIOBAHUS KOMHLIOMEPHBIX NPOCPAMM Ol AHANU3A YACMHBIX CIYYAE8 83AUMHO20 PACNOJIO HCEHUS
OKDYACHOCMEL U NPAMBIX,
6) npuodpecmu onvlm 6bINOIHEHUs NPoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 MemoOd NpU peuleHuu 3a0ai HA Gblyucienue U
00Ka3amenbCcmao ).
BexTopsl

BEITyCKHUK HAY9UTCS:

1) omepupoBaTh ¢ BEKTOpaMHU: HAXOIUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX T'€OMETPHUYECKH, HAXOUTh BEKTOP, PABHbIH MIPOU3BEICHUIO
33JJaHHOTO BEKTOpa Ha YHUCIIO;

2) HaXOJWTh JJII BEKTOPOB, 3aJaHHBIX KOOPAWHATAMHU: JJIMHY BEKTOPA, KOOPAWHATHI CYMMBI M Pa3HOCTH JBYX M 00Jice BEKTOPOB, KOOPAUHATHI
MIPOU3BEICHUS BEKTOPA HA YMCIIO, TPUMEHSIS TIPHU HEOOXOMMOCTH COUCTATEIIbHBIN, IEPEMECTUTEITHHBIA M PACTIPEICIIUTEIILHBINA 3aKOHBI;

3) BBIUKCIIATH CKATISAPHOE MTPOU3BEICHNE BEKTOPOB, HAXOIUTh YIOJI MEXK/Y BEKTOPAMH, YCTAHABJIMBATh MEPICHINKYISPHOCTD MPSIMBIX.
Buvinycknux nonyyum 603mMo%CHOCHb !

4) oerademv 6eKMOPHBLIM MEMOOOM OJISl PeUleHlsl 3a0ay Ha 6bLYUCTEHUE U OOKA3AMENbCMBO,

5) npuobpecmu onvim vlnonnenus npoexkmos na memy «llpumenenue 6eKmopHo2o Memooa npu peuleHuy 3a0a4 Ha 6blYUCIeHUE U
00KA3aMeNbCME0 .

TpeboBanus K ypoBHIO NOATOTOBKH y4yammxcs 7 Kjacca

Jonscnol 3nams/nonumams: onpeaeneHue TOUKH, NPSMOL. oTpe3ka, JyJa, yria; eAMHHUIIBI U3MEPEHUs 0Tpe3Ka, yria, ONpeeleHHe BEPTUKAIbHbBIX
Y CMEXHBIX YTJIOB, UX CBOWCTBA; PIIPECIICHUE MEPIICHINKYIISIPHBIX IPSIMBIX; ONPECIICHHE TPEYTrOJIbHUKA, BUJIBI TPEYTOJIbHUKOB, IPU3HAKU
paBeHCTBa TPEYTOJLHUKOB, CBOWCTBA PAaBHOOEAPEHHOTO TPEYTOJIbHUKA, ONpe/IeJICHHEe MeNaHbl, OUCCEKTPUCHI, BBICOTHI; OTpeeICHUE
napauieIbHbIX MPSMBIX, UX CBOMCTBA U MPU3HAKH; COOTHOIIICHUE MEXKTy CTOPOHAMH M YTJIaMH TPEYTOJIbHUKA, TEOPEMY O CYMME YTJIOB
TPEYTOJIbHUKA; ONpeieNIEHrEe MPSMOYTOJIbHOTO TPEYTOJIbHUKA, €0 CBOMCTBA U MPU3HAKHU.

Joncnbl ymemsp: 0003HaUaTh TOUKH, OTPE3KH U NIPSMbIE HA PUCYHKE, CPAaBHUBATh OTPE3KH U YIJIBI, C TIOMOIIBIO TPAHCIIOPTUPA MPOBOAUTH OUCCEKTPUCY
yriia; u300paXkath MPsSMOM, OCTPBI, TYNON U pa3BepHYTHIN YIIIbL; H300paXaTh TPEYTOJbHUKU U HAXOJUTh UX TIEPUMET]; CTPOUTH OUCCEKTPHCY, BHICOTY U
Me/IMaHy TPEeyrojbHUKA; I0Ka3bIBaTh MPU3HAKY PAaBEHCTBA TPEYTOJIbHUKOB; TOKa3bIBaTh HA PUCYHKE Mapbl HAKPECT JIeXkKAINX, COOTBETCTBEHHBIX,



OJTHOCTOPOHHUX YIJIOB, JOKA3bIBATh IIPU3HAKYU [1APAJUIETIBHOCTH ABYX MPSAMBIX; TOKa3bIBATh TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA; 3HATh , KAKOW yroJl
Ha3bIBACTCA BHELHUM YITIOM TPEYrOJIbHHUKA; IPUMEHATH IIPU3HAKYU IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB K PELICHUIO 331a4; CTPOUTH TPEYTOJIBHUKH 110 TPEM
JIIEMEHTAM.

Honstcnbl 6nademsv Komnemenyuamuy: 03HaBATEIbHON, KOMMYHUKAaTHBHOM, MH()OPMAIIMOHHON U pe(IIeKCUBHOM.

Cnoco6uvl pewiams cnedyroujue Hcu3HeHHO-NPAKMUYecKue 3a0aiu: caMoCTOSTEIbHO IPUOOPETaTh U MPUMEHSATh 3HAHHS B PA3IMYHBIX CUTYAIHSAX,
paboTarh B rpyIiax, apryMEeHTUPOBaTh U OTCTaUBaTh CBOIO TOUKY 3PEHHsI, YMETh CIYIIATh IPYTUX, U3BIEKaTh YUeOHYI0 HH(OPMALIMIO Ha OCHOBE
COTNIOCTABUTENLHOTO aHATN3a 00BEKTOB, TIOJIE30BATHCS MTPEIMETHBIM YKa3aTesIeM, SHIIMKIIONEIUEH U CIPAaBOYHUKOM ISl HAXOXKIeHHUS HH(popMaIuy,
CaMOCTOSATEIILHO JICHICTBOBATH B CUTYALIMSIX HEOMPEAEIEHHOCTH MPH PELICHUH aKTyalbHBIX Ul HUX POOIeM.

TpeOoBaHMs K YPOBHIO NOATOTOBKH y4aluxcs 8 Kiacca
Honscuvl 3namv/nonumams:
HavanpHble TOHATHSA ¥ TEOPEMBI TEOMETPHH.
MHOroyrojabHUKU. OKPY>KHOCTb U Kpyr. Harmisiasle npeacTraBieHus o IpOCTPAaHCTBEHHBIX Tejax: KyOe, napajulesienunesie, npusme, nupamuie, mape,
cdepe, konyce, nuausape. [Ipumeps! ceuennii. [Ipumepsl pazBepTok.
Tpeyronpauk. Teopema @aneca. [logodue TpeyroabHUKOB; KOdPGuuueHT mogodus. [Ipu3Haku mogodus TpeyroabHUKOB.
Teopema [Iudaropa. IlpuzHaku paBeHCTBa NPSIMOYTOJIbHBIX TPEYTroJbHUKOB. CHHYC, KOCHHYC, TAHI'€HC M KOTAHI€HC OCTPOI0 YIila MPsIMOYTOJIbHOTO
TPEyroJIbHUKA U YTIIOB OT 0° o 180%; MIPUBEICHUE K OCTPOMY YTIIY.
3aMeuarenbHble TOUKU TPEYTOJIbHUKA: TOUKHU IEPECEUeHUs CePEANHHBIX NMEPIEHINKYISPOB, OMCCEKTPUC, MEAHUAH.
YetsipexyronpHuk. [lapamienorpamm, ero cBoiicTBa u npusHaku. [IpsMoyronsHUK, KBagpart, poMO, X CBOMCTBA W MPU3HAKHU. Tparnemnms,
paBHOOEIpEHHAas! Tparenus.
MHoroyroiabHUKU. Beimykiibie MHOrOyroiasHUKHA. CymMMa YIiIOB BBIITYKJIOTO MHOTOYTOJIbHHKA. BriicaHHbIE U OMMMCaHHBIE MHOTOYTOJIbHUKHY.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.
OxpyxHocTb u Kpyr. Llentp, paauyc, nuamertp. Jlyra, xopaa. LleHTpanbHbIi, BOUCAaHHBIN Yroi; BEJIMYMHA BIMCAHHOTO yriia. BzanMmHoe pacnosoxeHue
IIPSIMON M OKPY>KHOCTH, JBYX OKpykHOcTell. KacarenpHas u cekymiast K OKpy>KHOCTH, PAaBEHCTBO KacaTeJIbHBIX, IPOBEACHHBIX U3 OHON TOYKH.
Mertpudeckne COOTHOUIEHUS B OKPYKHOCTH: CBOMCTBA CEKYILNX, KaCATEIbHBIX, XOPJ.
OKpyKHOCTb, BIIUCAHHAs B TPEYTOJIBHUK, U OKPYKHOCTB, OIIMCaHHAasi OKOJIO TPEYroJIbHUKA. BMCaHHbIE ¥ ONMCAHHBIE YETBIPEX YT OJIBHUKHY.
BrnincanHble 1 onKMCaHHbBIE OKPY>KHOCTH MPaBMIIBHOIO MHOTOYT OJIbHUKA.
N3mepenne reoMeTpu4ecKiX BEIMYMH. JIIMHa TOMaHOH, IEPUMETP NIPSIMOYTOJIBHUKA.
[TonsTre o momaay mockux ¢uryp. PaBHOCOCTaBIeHHBIE U PABHOBEINKUE (GUTYPBI.
[Tnomane npsmoyronbHuKa. [Inomanp napannenorpamMmma, TpEyrojJbHUKA U TPANIELUU.
CBs13b MKy TUIOMIAISIMU TIOJIOOHBIX QUTYP.
I'eomerpuueckue nmpeodpazopanus. Cummerpus ¢puryp. OceBas ¥ IeHTpaIbHAsE CUMMETPUU.
Jonsrcnpl ymems: 101b30BaTHCS TEOMETPUUYECKUM SI3BIKOM JJIS1 OMMCAHUS PEIMETOB OKPY’KAIOIIET0 MUPA; paclio3HaBaTh FreOMETpUYECKUEe (PUTYpBI,



pa3IMyaTh UX B3aUMHOE PACIIONOKEHHE; H300pakaTh T€OMETPUYECKHE (PUTYPHI, BBITOIHATD YEPTEKHU 110 YCIOBHIO 33/1a4H; OCYILIECTBIISTEH IPE0Opa30OBaHuUs
uryp. BEIUHCIATE 3HAYCHNS FCOMETPHUECKIX BENMUMH (JUIHH, YITIOB, IUIOMa/ei), ToM uncie st yrios ot 0° o 180°%; onpenensts 3snadenus
TPUTOHOMETPHUYECKUX (DYHKIMH 1O 33JaHHBIM 3HAYEHUSM YTJIOB; HAXOAUTh CTOPOHBI, YIJIBI M TUIOMIAH TPEYTOJIbHUKOB, [UIMHBI JIOMAHbIX, YT
OKPY’KHOCTH, IUIOIIAJIeH OCHOBHBIX F€OMETPUUECKUX (PUTYp U PUTYp, COCTABICHHBIX U3 HUX.

Pemate reomMeTpruyeckue 3aauu, ONUPAsCh HA U3yYCHHbIE CBOMCTBA (PUTYp M OTHOIICHUI MEXy HUMH, IPUMEHSS TOTIOIHUTENbHBIE TIOCTPOCHUS,
anreOpandeckuii anmnapar, cooOpakeHust CiMMeTpHuU. [IpoBOIUT JOKa3aTeNbHbIe PACCYKACHUS IIPU PEIIEHUH 3a/1a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI.
Pemats mpocreiiiuye nmiaHUMETpUYECKUE 3a1a4d B IPOCTPAHCTBE.

Honicnvl 6rademv komnemenyuamu: yieOHO-1103HABATENILHON, IECHHOCTHO-OPUEHTUPOBAHHOM, Pe(IeKCUBHON, KOMMYHHUKATHBHOH,
MH()OPMATMOHHOMN, COITATBHO-TPYIOBOM.

Hcnonvzoseamsb npuodpemenHvle 3HAHUA U YMEHUSA 6 NPAKMUYECKOU 0eAMeNbHOCHU U NOECEOHEGHOI HCU3HU: IJIS OTIMCAHNS PEAJIbHBIX CUTYalui Ha
SI3BIKE TEOMETPUH; PACUETOB, BKIFOUAIOIIHMX MTPOCTEHUIIIAE TPUTOHOMETPUIECKUE (POPMYITBI; PEIICHHSI TEOMETPHUECKUX 3a/1a4 C HCIIOIb30BaHIEM
TPUrOHOMETPHH. PelIeHns MpakTUUeCKUX 3a/1a4, CBA3aHHbBIX C HAXOKICHUEM I'€OMETPUYECKUX BEJIMUMH; IOCTPOCHUM I'€OMETPUYECKUMH HHCTPYMEHTAMU
(J1MHElKa, yrolIbHUK, HUPKYJIb, TPAHCIIOPTUP).

TpeGoBanus K YPOBHIO IOATOTOBKH y4ammxcs 9 kiacca
Jonsicuvt 3Hamv/nonumams:

Crnenyronye NOHATHS : BEKTOP, CyMMa U Pa3HOCTh BEKTOPOB; ITPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; CUHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC; TEOpPEMa CUHYCOB U KOCHHYCOB; PEIIIEHHUE TPEYTOJIbHUKOB; COOTHOIIEHUE MEXITY CTOPOHAMH U yIiIaMHu TPEYroJbHUKA.
Omnpenenenre MHOTOYTOJIbHUKA; (DOPMYIIBI ITTUHBI OKPYKHOCTH, IIOIIAIU KPYyra; CBOMCTBA BIUCAHHOW U OMKMCAHHONW OKPYXHOCTH OKOJIO
MPaBUILHOTO MHOTOYTOJIbHUKA; TIOHATHE JIBU)KEHUS HA IJIOCKOCTH: CUMMETPHS, TapaJIJICIbHBINA MTEPEHOC, TOBOPOT.

JloncHbl ymems: TIONB30BaTHCS TEOMETPUUYECKUM SI3BIKOM JJIST OMIMCAHUS TIPEIMETOB OKPYKAIOIIET0 MUPA; paCiO3HaBaTh T€OMETPHUYECKHE (PUTYPBI,
pa3nuyarh UX B3aMMHOE PACIOJIOKEHHE; U300pakaTh reOMETpUIECKUe (PUTYPHI; BBITIOIHSITH YEPTEIKH 110 YCIIOBHUIO 3a/1a4H; OCYIIECTBIISITh IPe0Opa3oBaHuUs
¢buryp. PacriozHaBath Ha yepTexax, MOJIENSAX U B OKPYXKaroIei 00CTaHOBKE OCHOBHBIE MTPOCTPAHCTBEHHBIE TeNa, N300paKaTh UX; B MPOCTEHUIIHNX CITydasx
CTPOUTH CEUCHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TeJ. [IpoBOIMTE onepariy Hal BEKTOPaMU, BEIUMCIIATh IJTMHY U KOOPAUHATHI BEKTOPA, YTOJl MEXKIY
BEKTOpaMU. BBIUUCIATH 3HaUSHNS TE€OMETPHUUECKHIX BEJIMYHH (JUIMH, YTIIOB, IJIOMIAJei, 00hEMOB); B TOM YHCIIE: IS YIJIOB OT 0° 0 180° ONpeNEATh
3HAQYEHUS] TPUTOHOMETPUYECKUX (DYHKIIMH 110 3HAYEHUIO OJTHOM M3 HUX; HAXOJUTh CTOPOHBI, YTJIbI U IJIOMIAIA TPEYTOJbHUKOB, JJIMHBI JIOMAHbIX, YT
OKPY>KHOCTH, TIJIONIAZeH OCHOBHBIX T€OMETPHUECKUX (PUTYp U GUTYDP, COCTABICHHBIX U3 HUX. PEIIaTh T€OMETPUUECKUE 3aa4uH, ONUPAsICh HA
M3y4YeHHBIE CBOMCTBA (PUTYP M OTHOIIECHUN MEXAY HUMHU, TPUMEHSS TOTIOIHUTEIbHBIC IIOCTPOCHHUS, allTeOpanyecKuii 1 TPUTOHOMETPUIECKUIN
anmnapar, cuMMeTpuio. [IpoBoANTH TOKa3aTeNbHBIE PACCYKICHUS MPU PEIICHUH 3a/1a4, UCIIOJIb3Ysl U3BECTHBIE TEOPEMBI; PeIIaTh MPOCTEHIITNE
MJIAHUMETPUIECKUE 33]1a4l B IPOCTPAHCTBRE.

JonoicHbl 61a0emb KomMnemeHyuamu:

- UHQOPMAIMOHHO;
- KOMMYHHUKAaTHBHOI;



- MaTeMaTU4ecKOi, MoJIpa3yMeBaroIlei, YTO yJaluecss yMel0T UCTIOIb30BaTh MaTeMaTUYeCKHe 3HaHUs, apu(pMeTHIecKuid, anreOpandeckuii
anmapar AJis OlIMCaHMs U peIleHus TPo0JIeM peallbHOM XKHU3HH, TPAaMOTHO BBIITOJIHATH aITOPUTMHUYECKHIE ITPEANMCAHUS U HHCTPYKIIUU Ha
MaTeMaTHYeCKOM MaTepHalie, M0JIb30BaThCsl MAaTEMAaTHYECKUMHU (POPMYJIaMH , TPUMEHSATH IPUOOPETEHHBIE alredpandyeckue npeoOpa3oBaHus U
(GyHKIMOHATBHO-TpapUUecKre MPEICTABICHUS Ul ONMCAHMS U aHaJIN3a 3aKOHOMEPHOCTEMH, CYIIECTBYIOIUX B OKPYKAIOIIEM MUPE U B CMEKHBIX
IpeaMeTax;

- COLMAIbHO-IMYHOCTHOM, MOAPA3yMEBAIOLIEH, UTO ydallMecs BIaJCOT CTHIIEM MBIIIJICHUS, XapaKTEPHbIM JUIsl MAaTEMAaTUKHU, €ro aOCTPaKTHOCTHIO,
JI0Ka3aTeIbHOCTBIO, CTPOTOCTHIO, YMEIOT IPUBOAUTEH apIyMEHTUPOBAHHBIE PACCYKICHHS, AETaTh JOrHYecKre 000CHOBAaHHbIE BBIBO/IbI, TPOBOIUTH
0000111€HUS ¥ OTKPBIBATH 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX IIPUMEPOB, SIKCIIEPUMEHTA, BBIABUTaTh I'MIIOTE3BI, SICHO U TOYHO BBIPAXKATh CBOU
MBICJIM B YCTHOM ¥ IMCBMEHHOM PEUH;

- 00UIEeKyIbTYPHOM, OJPa3yMEBAOLICH, UTO ydalrecs HOHUMAOT 3HAYMMOCTh MaTEMaTHUKU KaK HEOThbEMIIEMOM YacTu 00Ie4eI0BeYeCKOM
KYJIBTYpBI, BO3JICHCTBYIOIICH Ha IpyTrHe 00JIACTH KyJIBbTYphI, TOHUMAIOT, 9TO (hOpMabHBIN MaTeMaTHIYECKUH anmapar CoO3JaH U pa3BUBACTCS C
LIEJIbI0 PACCIIMPEHUS BO3MOKHOCTEN €ro IPUMEHEHNUS K PEIICHUIO 3a/1a4, BOSHUKAIOIIHUX B TEOPUH U IPAKTUKE, YMEIOT YMECTHO UCIIOJIB30BAaTh
MaTE€MaTUYECKYI0 CUMBOJIHAKY;

- NPeAMETHO-MHPOBO33PEHYECKOM, IOAPa3yMEBAIOIIEH, UTO yJalUeCs IOHUMAIOT YHUBEPCAJIBHBIN XapaKTep 3aKOHOB MaTEMaTUYECKOM JIOTUKH,
IIPUMEHMMBIX BOBCEX 00JIACTSAX YEJIOBEUECKON EATENbHOCTH, BIAACIOT IPUEMAMHU [TIOCTPOCHUSI U UCCIIEIOBAHMSI MAaTEMaTHUYECKUX MOJIEEeH Mpu
pELIECHNN NIPUKIIAJHBIX 3a/1a4.

Hcnonvzoeams npuodpemennsle 3SHAHUA U YMEHUA 6 NPAKMUYECKOI 0eAMeNbHOCIU U NO6CEOHEBHOU HCUZHU: 1JIs1 OTIMCAHNS PEaIbHBIX CUTYalUi Ha
S3bIKE T€OMETPUH; ISl PACUETOB, BKIFOUAIOIIMX ITPOCTEHIIINE TPUTOHOMETpUYECKHE (POPMYIIbI; IPH PELLIEHUH FEOMETPHUUECKUX 3a/1au ¢ UCIO0JIb30BaHUEM
TPUTOHOMETPHH; JUISl PELIEHHS IPAKTUUECKUX 337124, CBSI3aHHBIX C HAXOXKACHHEM I'€OMETPHUYECKUX BEITMYHH (MCTIONB3YS IPH HEOOXOTMMOCTH CIIPABOYHHUKH
Y TEXHUYECKHE CPEJICTBA); IIPU MOCTPOSHUN F€OMETPUUECKUMH HHCTPYMEHTaMH (JIMHEIKa, YTOJIbHUK, IUPKYJIb, TPAHCIIOPTHD).

Cooeporcanue Kypca ceomempuu ¢ 7-9 Knaccax

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

BekTopsl

[lonarue BexTopa, NEHCTBUs HAJ BEKTOPaMHM, HMCIOJIb30BaHHE BEKTOPOB B (DU3HKE, pa3nodiceHue 6eKmopa Ha cOCMmasnsaiowue, CKalaApHoe
npou3sgedeHue.

Koopaunarsi

OCHOBHBIE IOHATHS, KOOPOUHAMbL BEKMOPA, PACCMOsIHUE MedcOy moukamu. Koopounamul cepedunsvt ompeska. Ypasnenus guzyp.

IIpumenenue 6ekmopoe u KoopouHam 05l peueHuss NPOCMeENUUUX 2e0MEMPULECKUX 3a0aH.

Hcropus matemaruku. I'eomerpuyeckue purypst

@Durypsl B reoMeTpMH M B OKPYKaloLeM MUpe

I'eomerpuueckas gurypa. @opMupoBaHue MPEACTABICHUI 0 METalPEeAMETHOM HOHATHH «pUrypay.

Touka, TMHUS, OTPE30K, MpsAMasd, JIy4, JOMaHas, INIOCKOCTb, yroJl, OuCcCeKTpHca yrila 1 €e CBOICTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.



OceBast cuMMeTpHst reoMeTpudeckux guryp. LieHTpanbHas cuMMETpUsi T€OMETPUIECKUX (UTYD.

MHOroyroJibHuKu

MHOroyroiapHUK, €ro 3J€MEHTHI U €r0 CBOMCTBA. Pacro3HaBaHUe HEKOTOPBIX MHOTOYI'OJIBHUKOB. BbinyKivie u HegblinyKible MHO20)201bHUKU.
[IpaBunIBHBIE MHOTOYTOJIBHUKHU.

Tpeyronsauku. BeicoTa, Meanana, OMCCEKTpHCa, CPEAHSS TUHUS TPEYroJibHUKA. PaBHOOEPEHHBIN TPEYroiIbHHUK, €r0 CBOWCTBA M NMPHU3HAKH.
PaBHOocTOpOHHUI TpeyroiabHUK. [IpsSMOYroyibHBIN, OCTPOYTOJbHBIA, TYNOYTOJIbHBIA TPEYrojJbHUKH. BHemHue yribl TpeyrojibHuka. HepaBeHCTBO
TPEYroJIbHUKA.

YerpipexyronpHuku. [lapamnenorpamm, pomM0, IpsIMOYTOJIbHUK, KBaapar, Tpameuus, paBHoOOenpeHHas Tpamnenus. CBONHCTBA M NPU3HAKH
napajuiesiorpaMma, pomMoa, npsIMoyrojbHUKa, KBapara.

OKpPYXKHOCTb, KPYT

OKpy’>KHOCTb, KpyT, UX 3JEMEHTHl M CBOWCTBA; LIEHTpaJbHbIE U BNHCaHHbIE yribl. KacarenbHas u cekyujas K OKPYKHOCTH, UX CBOUCMEA.
Bnucannbie 1 onucaHHbIE OKPYKHOCTH JIJIsl TPEYTOJIbHUKOB, Yemblpex)y201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOE.

I'eomeTpnueckne GpUrypsl B npocTpancTse (00beMHbIE TeJIa)

Mmnocoepannuk u e2o snemenmul. Haszeanus MHO202pAHHUKOS ¢ PA3HbIM NONOJCEHUEM U KOauyecmeom cpaneu. 1lepBUUHbIE IPEACTABICHUS O
nupamMuie, mapajuiesenuiesae, npusme, chepe, mape, HUIMHAPE, KOHYCE, UX 3JEMEHTaX M MPOCTEHIITNX CBOWCTBAX.

OTHoOmIEeHNSs

PagencrBo ¢uryp

CBoiicTBa paBHBIX TPEYroJbHUKOB. [Ipr3HaKky paBeHCTBa TPEYTrOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[Ipu3Haku U CBOMCTBA MapaJIEIbHBIX MPAMBIX. Akcuoma napaiiervhocmu Eskauoa. Teopema Daneca.

IlepnieHauKyAsIpHbIE NPSIMbIE

[Tpsimoii  yrous. Ilepnenmukynap k npsmoil. Hakionnas, npoekuus. CepequHHBIM NEpPHEHIUKYIAp K oTpe3Ky. Ceoiicmea u npusHaxu
NnepneHOUKYIAPHOCMU.

Ilooooue

Ilponopyuonanvruvie ompesxu, nooodue guzyp. Ilooodbnvie mpeyeonvruku. Ipuznaku noooobus.

B3aumHoe pacnoJiokeHue IPsMON U OKPYKHOCTH, 08YX OKPYHCHOCHEU.

HN3mepeHuss ¥ BbIYMCICHUS

Beanunnbl

[Tonsitue Benmuuunbl. nuna. U3mepenne nivnbl. Equaniel nsmMepenns JnHbl. Bennuuna yria. ['pagycnas mepa yria.

[TonsiTHe 0 TUIOIMIAMU TIIOCKOM (hUTypsI U ee cBolicTBax. M3mepenue uiomaneil. EquHuIbpl n3MepeHus miomaim.

[IpencraBnenne 06 oObeMe u ero cBoricTBax. Mismepenne oobema. EnnHuib namMepeHust 00beMoB.

HN3mepeHus u BbIYMCICHUS

WHCTpyMEHTBl 171 U3MEPEHUN M TMOCTPOCHMI; M3MEpEHHEe W BBIUMCIICHHUE YIJIOB, IIUH (paccTosHUil), Iuomaneil. TpuroHoMeTpuyeckue



(GYHKIIUU OCTPOTO YIJia B MPSIMOYTOJILHOM TPEYTOJIbHUKE TpucoHomempuieckue GyHKyuu myno2o yena. BeraucieHne 3JIeMeHTOB TPEYroJbHUKOB C
UCIOJIb30BAaHUEM TPUTOHOMETPUYECKHX COOTHOIICHHH. DOpMynbl IUIOMAa TPEYrojdbHUKA, MapajjiesiorpaMMa U €ro YacTHBIX BHIOB, (OpMyJbl
JUTMHBI OKPY>KHOCTH U TUTOIIaau Kpyra. CpaBHeHHe U BeuucieHue iomaseii. Teopema [Tudaropa. Teopema cunycos. Teopema xocumnycos.

Paccrosinus

Paccrosiane mexy Toukamu. Paccrosiuue oT Touku 10 npsmMol. Paccmosinue mexcoy ucypamu.

I'eomeTpuyeckne NOCTpPOEHHUs

I'eomeTpuueckre moCcTpOeHUs IS UILTIOCTPAIIMH CBOHCTB T€OMETPUIECKUX (uryp.

WHCTpyMEHTBI ISl TOCTPOCHUMN: LIUPKYIIb, INHEHKA, YTOIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHEeUKou: nocmpoenue OUcceKmpucsl
yena, nepneHOUuKYIapa K Npamot, yeid, paeHo20 OaHHOMY,

Ilocmpoenue mpey2onrbHUKO8 NO mpem CMOPOHAM, O8YM CHOPOHAM U Yelly MeHcOy HUMU, CMOPOHEe U O8YM NPUNEHCAUUM K Hell YeILaM.

lenenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckne npeodpazoBaHusi

IIpeoGpazoBanusn

[Tonsitue mpeobpaszoBanus. [IpencraBnenre o MeTanpeIMETHOM MOHATHH «IIpeodpazoBanue». [1odobue.
JABukeHust

OceBas U LIGHTpaIbHASI CHMMETPUS, HOBOPOM U NApaLlesbHblil nepeHoc. Kombunayuu 08udicenuti Ha n10CKOCMuU U UX c80UCmaa.

Bosnuxnosenue mamemamuxu xax HAYKu, smansl ee pa3euniusl. Ocnosnuble pa30€ﬂbl mamemamuku. Bblda}omuec,q MamemMamuky U ux 6Kaiao 6
paseumue HayKku.

beckoneunocms mmooicecmsea npocmoix uucen. Hucna u onunsl ompesros. Payuonanvnvle yucna. Ilompedbnocms 6 uppayuoHanbHbix YUCiax.
Ulxona Iugacopa

3apoorcoenue aneebpol 6 neopax apugmemuru. An-Xopesmu. Posxcoenue 6ykeennou cumeonruxu. I11. @epma, @. Buem, P. /lexapm. HUcmopusa
80ONPOCA 0 HAXOJHCOeHUU hOpMYNI KOPHel aneebpaudeckux ypasHeHuil cmenerel, oonvuux yemoipex. H. Tapmanvs, [oxc. Kapoano, HX. Abenwv, O.
Tanya.

llosenenue memooa KkoopouHam, no380IAI0ULE20 NEPesoOUmMb ceomMempuyecKue 00beKmvl Ha A3blK aneeopwl. [lossnenue epaguxos gpyukyuii. P.
Hexapm, I1. @epma. Ilpumepsl pasnuuHvlx cucmem KOOpOUHAM.

3aoaua Jleonapoo Iluzanckozo (@ubonauuu) o kpoauxax, yucia Pubonauuu. 3adaua o waxmamuou 0ocke. Cx00UMOCMb 2eoMempuyecKou
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, asapmuule uepul. I1. @epma, b.Ilackanw, A. Bepuyinu, A.H.Koamoeopos.

Om 3emnedenus k ceomempuu. Iugpazop u e2o wixonra. @anec, Apxumeo. Ilnamon u Apucmomens. [locmpoenue npagunvbHbix MHO20Y20NbHUKOS.

Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyoa. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dinep, H.U.Jlobauesckuil.
Hcmopusa namoeo nocmyaama.

Feomempuﬂ U ucKyccmeo. FeOMempuquKue 3AKOHOMEPHOCMU OKpYaHcaruLeco mupa.



Acmponomus u ceomempus. Ymo u kak ysnanu Anaxcazop, Spamocgen u Apucmapx o pazmepax Jlynul, 3emnu u Connya. Paccmoanus om
3emau oo Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponw poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dunep. H U. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Koimoeopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp |, wxona mamemamuyeckux u Hasueaykux HAyK, pazeumue poccutickoco ¢noma, A.H. Kpvinos.
Kocmuueckasn npoepavma u M.B. Kenovuu.

Onucanue MaTepuaIbLHO-TEXHHYECKOT0 o0ecneyeHusi 00pa3oBaTeLHOIO Mpoiecca.
Jnst peanuzanuu 1esei u 3a1a4 oOy4eHus: MaTeMaTUKe 10 JaHHOM nmporpaMmme ucrnonbizyercs Y MK :

1. l'eometpusi. COOopHUK pabounx mporpamm. 7 — 9 Kiaccel: mocodue [uis yuureleii 001eo0pa3oBaTelibHbIX OpraHu3aluiil / aBTOp-COCTaBUTEb
T.A. Bypmuctposa. — M.: [Ipocsenienue, 2013

2. Yuebnuk. ['eomerpus: 7 — 9 k. / JI. C. Aranacsu, B. @. byrysos, C. b. Kagomues u ap. — M.: IIpocsemenune, 2014.

3. Pabouas terpaap o reomerpun: 7 knacc: k yueouuky JI.C. Atanacsina u np. «'eomerpust 7 — 9 kiaccen» / FO.A. I'nazkos, I1.M. Kamaes. — M.:
Wz nmarenscTBO «OK3aMen», 2014

4. KonTtpomnbHbie paboThl o reomeTpuu: 7 kinace: K yaueoHuky JI.C. Atanacsna u ap. «['eometpust 7 — 9 knacce» / H.b. MenbuukoBa. — M.:
Wz nmarenscTBO «OK3aMen», 2014

5. Tectol o reomeTpuu: 7 kinace: kK yaeOHuky JI.C. Atanacsina u ap. «['eomerpust 7 — 9 xiacce» / A.B. @apkoB. — M.: 3natenscTtBo «K3aMeH»,
2014

6. lunakTuueckue MaTepuansl o reometpuu: 7 knace: k yaueOnuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 xnacce» / H.b. MenbnukoBa, . A.
3axapoBa. — M.: U3gatenbcTBo «OK3ameny, 2014

7. PaGouas Terpaap no reomerpun:8 kiacc: k yueoHuky JI.C. Aranacsna u np. «['eometpus 7 — 9 kinaces» / FO.A. I'naskos, I1.M. Kamaes. — M.:
UsnarenscTBo «OK3aMeny, 2015

8. KontposbHble paboThl 1o reometpun: 8 kiacc: kK yueOHuKy JI.C. Atanacsna u ap. «['eomerpus 7 — 9 xnaccel» / H.b. MenbHukoBa. — M.
HsnarenscTBo «OK3aMeny, 2015

9. Tects! o reomerpun: 8 kiacc: k yueOHuky JI.C. AranacsHa u np. «['eometpus 7 — 9 kiaccs» / A.B. @apkoB. — M.: U3narenscTBo «K3aMen»,
2015

10. InnakTrueckue MaTepuainsl o reometpun: 8 kiacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knacesl» / H.b. MenbaukoBa, I'.A.
3axapoBa. — M.: U3gatenbcTBo «OK3amen», 2015

11. . PaGouas terpazap o reometpun: 9 kiacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knaccel» / FO.A. I'nazkos, I1.M. Kamaes. — M.:
N3 natenscTBo «OK3aMen», 2016

12. KonrponbHsle paboTsl 1o reomerpun: 9 knace: k yueonuky JI.C. Atanacsana u ap. «I'eomerpust 7 — 9 knacesl» / H.b. MenpaukoBa. — M.:
N3 natenscTBo «OK3aMen», 2016



13. Tectsl o reomerpun: 9 knacc: k yueOHuky JI.C. Atanacsina u ap. «['eomerpus 7 — 9 xnaccel» / A.B. @apkos. — M.: U3natenbcTBo «JK3aMen»,
2016
14. lunaxTaeckue Matepuainsl o reometpun: 9 kiacc: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knaceel» / H.b. Mensaukosa, I'.A.
3axapoBa. — M.: M3gatenbcTBo «OK3amen», 2016
15. PabGouas mporpamma k yueOHuky JI.C. Artanacsna, B.®. Byry3oBa. m ap. 7-9 kiaccel: ydeOHOe mocoOue iss o0meo0pa3oBaTeIbHBIX
opranuzanuii/B.®.byry3os. M.: IIpocBemenne, 2016.
16. Pabouas nporpamma o reomerpun kK YMK JI.C. Atanacsana, B.®. Byry3osa. 7-9 knaccel /Coctasurens [.M.Macnakosa. M.: Bako, 2014.
17. Pabouue nporpammel o yueOnukam JI.C. Atanacsina, B.®. byry3oBa. u np. 7-9 kiaccel. - Bosnrorpan: Yuurens, 2012
18. PabunoBuu E. M. 'eometpust Ha roToBBIX uepTexax. 7-11 kmacerl/ [Ipocsemenue, 2013.

Jlns peasin3zanuy nesel u 3a1a4 o0ydeHus: MaTeMaTHKe [0 JaHHOM MporpamMm Tak >ke€ MOT'YT IPUMEHSTHCSI MEAMapeCypChl IO OCHOBHBIM TEMaM
nporpammsl. [Ipu peanuzanmuu mporpaMMbl TPUMEHSIOTCS TaK XKe MeAarorniecKrue TEXHOIOTHH: TeXHONOTUs auddepeHnnanbHoro ooydeHus,
JMYHOCTHO-OpUEeHTUpOBaHHas TexHosorus, UKT.

K Texnmdeckum cpepctBam 00ydeHus, KOTOpbIe MOTYT 3()()EeKTHBHO MCIOIB30BATHCS HA YPOKAX MaTEMATHKH, OTHOCSTCSI KOMITBIOTED, IIH(PPOBOI
¢doroanmnapar, MHTEpaKTUBHAs J10CKa U Jp.

[lepeuenp paboOT MpH UCIIOIB30BAHUM KOMIIBIOTEPA:

—TIOUCK JONOJIHUTENbHON nHpopManuu B IHTEpHETE;

— CO3JJaHME TEKCTa JOKJIA/a;

— 00paboTKa TaHHBIX IPOBEIEHHBIX MAaTEMATUYECKUX MCCIIEJOBAHUM;

— CO3/1aHue MYJIbTUMEINUHBIX IPEe3eHTALMH (TEKCTOB ¢ pUCYHKaMH, poTorpadusMHy U T.11.), B TOM YUCIIE Ui [IPEICTAaBICHUS pe3yJIbTaTOB
UCCJIEIOBATENBCKON U MIPOEKTHON AESITEIBHOCTH.

[Ipu ucronb30BaHUK KOMIIBIOTEPA YYalUECs IPUMEHSIOT MTOJIyY€HHbIE Ha ypoKaxX HH()OPMATUKN MHCTPYMEHTANIbHbIE 3HAHUS (HallpUMep, YMEHHUS
paboTaTh C TEKCTOBBIMM, TPAQUUECKUMH PEIaKTOPAMH U T.1.), TEM CAMbIM Y HUX ()OPMHUPYETCSI TOTOBHOCTh U MPUBBIUKA K IPAKTUYECKOMY
IIPUMEHEHUIO HOBBIX MH(POPMAIIMOHHBIX TEXHOIOIMH. TeXHUYEeCKue CpeAcTBa Ha ypOKaxX reOMETPHUH IIUPOKO MPUBJIEKAIOTCS TAK)KE MPU MOATOTOBKE
MIPOEKTOB (KOMITBIOTED).

Y4yeOHbIX 10COOMS 1JIs1 YHALIUXCH:
1.'eomerpust 7-9 YueOnuk ans obimeoOpa3oBatenbHbIX yupexxaeHuit/ JI.C. Aranacss u ap. M. [Ipocsemenue, 2013.
2.3uB B.I'. 'eomerpus unaktuyeckue marepuansl. 7 kinacc / b.I'. 3us, B.M. Meiinep. M. Ilpocsemenue, 2013
3. 3uB b.I'. 'eomeTpus [nnaktuueckue Matepuainsl. 7 kiaace / b.I'. 3u, B.M. Meiinep. M. [Ipocsemenue, 2013
4. Mumenko T.M.. I'eomeTpus. Temaruueckue Tectsl. 7 knace/ T.M. Mumenko, A.Jl. biuakos. M.: TIpocsemnienue, 2013.
5. Pabunosuu E. M. I'eomeTpust Ha roToBbIX yepTexkax. 7-11 kmaccsl/ Ilpocsenienue, 2013.
3uB B.I'.



6. I'eomerpus unaktuueckue matepuainsl. 8 kiaace / b.I'. 3u, B.M. Meiinep. M. [Ipocsemenue, 2013
7. 3uB B.I'. 'eomerpus JInnaktudyeckue marepuansl. 8 kinace / b.I'. 3uB, B.M. Meiinep. M. IIpocsemenue, 2013
8. Mumenko T.M.. 'eomerpus. Tematuueckue tectsl. 8 kiacc/ T.M. Mummenko, A.J[. bimakos. M.: [Ipocsemenue, 2013.
9.I'eometpus Jlunakruaeckue matepuainsl. 9 kinace / b.I'. 3us, B.M. Meiinep. M. [Ipocsemnienue, 2013
10. 3uB B.I'. 'eomerpust unaktudeckune matepuansl. 9 kinacc / b.I'. 3uB, B.M. Meiinep. M. IIpocsemenue, 2013
11. Mumenko T.M.. ['eomerpus. Tematnueckue tectol. 9 knacc/ T.M. Mumenko, A.Jl. baunkos. M.: [Ipocsemenue, 2013.
12. Pabouas TeTpanp no reomerpun: 7 kiacc: K yaeouuky JI.C. Aranacsna u np. «I'eomerpus 7 — 9 xkiaces» / FO.A. I'maskos, I1.M. Kamaes. — M.
WznarenscTBO «OK3aMeny, 2014

13. KonrpomnbHsle paboThl 1o reomerpun: 7 kiace: k yueonuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knaceel» / H.b. MenpaukoBa. — M.:
UznarenscTBO «OK3aMeny, 2014

14. Tectsl o reomerpun: 7 kiacc: Kk yaeOHuky JI.C. Atanacsna u ap. «'eomerpus 7 — 9 xnaccer» / A.B. @apkos. — M.: U3natenscTBo «JK3aMeH»,
2014

15. JlupakTiaeckue MaTepuaisl mo reomeTpun: 7 kinacc: Kk yueOnuky JI.C. Atanacsna u ap. «l'eomerpus 7 — 9 knaccer» / H.b. MenpaukoBa, I'.A.
3axapoBa. — M.: 3natenscTBO «OK3amen», 2014

16. Pabouas Tetpans no reomerpun:8 xinacc: k yaeoOHuky JI.C. Aranacsna u ap. «'eomerpus 7 — 9 ximacce» / FO.A. I'maskos, I1.M. Kamaes. — M.
Uz narenscTBo «OK3aMen», 2015

17. KontponbHble paboThl 1o reomerpun: 8 kiace: k yueonuky JI.C. Atanacsna u ap. «['eomerpus 7 — 9 knaceer» / H.b. MenpaukoBa. — M.:
Uz narenscTBo «OK3aMeny, 2015

18. Tectsl o reomerpun: 8 kiacc: Kk yaeonuky JI.C. AranacsiHa u np. «['eomerpust 7 — 9 kmacce» / A.B. @apkoB. — M.: 3natenbeTBo «DK3aMeH»,
2015

19. lunaxtiaeckue MaTepuainsl mo reomeTpun: 8 kiacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpust 7 — 9 knmaceer» / H.b. MenpauKoBa, I'.A.
3axapoBa. — M.: M3natenbcTBO «JK3amen», 2015

20 . Pabouas Terpans no reomerpun: 9 kiacc: k yaeouuky JI.C. Aranacsaa u np. «'eomerpust 7 — 9 kmacee» / FO.A. I'naskos, [1.M. Kamaes. — M.
MzpaTenscTBO «OK3aMen», 2016

21. KonTponpsHbIe padboTsl 10 TeomeTpun: 9 knacc: k yueonuky JI.C. Aranacsiaa u np. «I'eomerpust 7 — 9 knacce» / H.b. MenpaukoBa. — M.:
MzpatenscTBO «OK3aMen», 2016

22. Tectol o reometpun: 9 xinacc: k yueOnuky JI.C. Atanacsna u ap. «'eomerpust 7 — 9 xinaccer» / A.B. @apkos. — M.: U3naTenscTBo «JK3aMeH»,
2016

23. lunaktudeckue Matepuaisl mo reomerpun: 9 kimace: k yueonuky JI.C. Aranacsiaa u np. «I'eomerpust 7 — 9 knacces» / H.b. MensaukoBa, I'.A.
3axapoBa. — M.: U3natenscTBO «JK3amen», 2016

Ilepeyenns UHTEpHET pecypcoB, i(ppoBbIe 00pa30BATEJBHBIX PECYPCOB U APYTUX 3JICKTPOHHBIX HHPOPMAIMOHHBIX HCTOYHUKOB



1.I{udpossie o6pazoBaTenbHbie pecypcbl (L{OP) k yueOHukam nznarenbcrBa "MHemo3uHa" ipeicTaBiacHbI Ha caiite http://school-collection.edu.ru/
2. www.math.ru. IHTepHeT - mojjiepKKa yuuTeneid MaTeMaTHKH, MaTepUalibl /sl YPOKOB, OQHIIHATbHBIC JOKYMEHThI MUHHUCTEPCTBA 00OpPAa30BaHUS
HAyK{, HEOOX0UMBIE B padoTe.

3. Www.it-n.ru. CeTh TBOPYECKUX YUUTEIICH.

4. www.etudes.ru. MaTtematuueckue 3T0/Ibl. Ha caiite npeacTaBieHbl 3TO/IbI, BHITIOJIHEHHBIC C HCIOIh30BAHUEM COBPEMEHHON KOMITbIOTEpHOM 3D-
rpaduky, yBIeKaTeIbHO U MHTEPECHO PACCKA3bIBAIOIIUE O MATEMATUKE U €€ TPUIIOKEHUSIX.

5. www.problems.ru. ba3a naHHBIX 3a/1a4 10 BCEM TeMaM IIKOJbHON MaTeMaTHKH. 3a/1a4uu pa30UThI 110 pyOpUKaM U CTENEeHH ciokHocTH. Ko Bcem
3aJlayaM MPUBEACHbI PEIICHHUS.

6. www.golovolomka.hobby.ru. T'osoBosiomMku 1st yMHBIX Jitoieii. Ha caliTe MOKHO HalTH MHOTO 33/1a4 (JIOTHYECKUX, Ha B3BCIIUBAHUS U JP.),
Bapualuu Ha TeMy Kyonka PyOuka, anekTponnbie Bepcuu Kaur P. Cmanmnuana, M. INapaaepa, JI. Kappoina, Beaenus 3ansaTuil, mnpuemax paboThl Ha
YpOKax.

7. www.college.ru/mathematics. Maremaruka Ha nopraie «OTKPBITHIN KOJUISIDK ». MOXHO HAWTH yU4eOHBII MaTepuall o Pa3JIMYHbIM pa3jiesiam
MaTEeMaTHKH.

8. www.int-edu.ru. MHCTUTYT HOBBIX TeXHOJOTHiA. Ha caiiTe MOXHO 03HAKOMUTHCS C MPOYKIIMEH, peiaracMoil IHCTUTYTOM, HaripuMmep,
nporpammamu «OKuBast craTrucTukay, «ABTol pad», pa3BuBarome-o0yJaromeid HacToIbHON UTpoit «Jlom 1 1podu» u ap.

9. school-collection.edu. Eaunas kosekmus nudpoBbix 00pa3oBaTe/ibHBIX PECYPCOB.

10. http://www.prosv.ru. Caiit uznarensctBa «lIpocBemenue» (pyopuka «MaremaTrka)

11. http:/www.drofa.ru. Caiit uznarensctsa Jpoda (pyopuka «MartemaTuka)

12. http://www.center.fio.ru/som. MeTtoauueckue peKOMEHIANNN YIUTEI0- TPEAMETHUKY (IIPEACTAaBICHBI BCE IIKOJIBHBIC TPEIMETHI). Marepuaibl
JUIS CAMOCTOSITENIbHOM pa3paboTKu MPOPUIBHBIX MPOO W aKTUBU3AIMHU ITpoLiecca 00yUeHus B CTapIIel HIKoe.

13. http://www.edu.ru. IlenTpanbHbIii 00pa30BaTENbHBIN MTOPTAJ, COJACPKUT HOPMATUBHBIC JOKYMEHThI MUHUCTEPCTBA, CTAHAAPTHI, HHOOPMAIIUIO O
IIPOBE/IEHUE SKCIIEPUMEHTA, CepBep HHPOPMALMOHHOM moep Kkl EAMHOro rocy1apcTBEHHOIO 3K3aMeHa.

14. http://www.legion.ru. Caiit uznarenscrBa «Jlernony.

15. http://www.intellectcentre.ru. Caiit u3natenscrBa «HTemIeKT-LleHTp», TIe MOKHO HATH Y4eOHO-TPEHHUPOBOYHBIE MAaTEPHAIIBI,
JIEMOHCTPAIIMOHHBIE BEPCHH, OaHK TPEHUPOBOYHBIX 33JJaHUN C OTBETaMH, METOJMUECKUE PEKOMEHIAINN 1 00pa3Ibl PEIICHUH.

Ilepeuenb nevyaTHbIX NOCOOUMI(TAOAMI):
OcHOBHBIE CBOWCTBAa U3MEPEHUS YTIIOB.
OcHOBHBIE CBOWCTBA OTKJIAILIBAHHS OTPE3KOB U YTIIOB.
Beptukanpabie yriubl. CMEXHBIE YTIIHL.
[leprieHquKyNIApHBIC U TapaieIbHbIC TIPSIMBIE.
PaBeHCTBO TpEyroiabHUKOB.
[Tpu3Haku paBeHCTBA TPEYTOJIHLHUKOB.


http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/
http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

e BricoTa, MenuaHa, OucceKTpUca TPEYTrobHUKA.
e  OKpyXHOCTb.

e OCHOBHOE CBOWCTBO IapauIeIbHbIX IPSIMBIX.

e VTJbl IpU NEPECEUEHUN IBYX IPAMBIX TPEThEH.
e  VrJjbl, BIUCAHHBIE B OKPY>KHOCTb.

e  Buasl yrios.

e OCHOBHBIE CBOWCTBA IPUHAUIEKHOCTH TOUYEK U MPSIMBIX.
PaBHOOEIpEHHBIN TPEYTrOIBHUK.
IIpsAMOYTONIBHBIN TPEYTONIbHUK.

Teopema cuHyCOB.

TeopeMa KOCHHYCOB.

Teopema [Tudaropa.

[TonoGHbIE TPEYTOJBHUKH.

TemaTnuyeckoe MIaHMPOBaHUe.

Oco0eHHOCThIO TEMATHYECKOTO MIIAHUPOBAHUS SBISETCS TO, YTO B HEM COJEPXKUTCSI OMHMCAHWE BO3MOXKHBIX BUJOB ACSTEIBHOCTH YYalllUXCs B
MPOIIECCe YCBOCHUS COOTBETCTBYIOMIETO COACPIKAHUS, HAIIPABICHHBIX HA JIOCTH)KCHHUE IMOCTABICHHBIX IeJiei 00ydeHUs. DTO OPUCHTUPYET YUHTEIIS
Ha yCUJIEHHE JEATEIbHOCTHOIO MOAX0/a B 00yYEeHUH, Ha OPTraHMU3alUI0 Pa3HOOOpa3HOW YyUeOHOM NesITeNbHOCTH, OTBEYAIOIIEeH COBPEMEHHBIM TICHXO0JIOT0-
NneaarorntycCKuM BO33pCHUAM, HAa UCITOJIB30BAHUEC COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOE IporpaMMHOE CoJIepKaHNE BKIIFOYAIOTCS OTIOTHUTENBHBIE BOIIPOCHI, CIIOCOOCTBYIOIINE PA3BUTHI0 MATEMAaTHIECKOTO KPYro3opa,
OCBOEHHIO OoJiee MPOABUHYTOI0 MaTEMAaTUYECKOI'0 arapaTta, MaTeMaTHYeCKUX criocoOHocTel. Pacipenne coaepkanns TeOMeTpHUECcKOro o0pa3oBaHus
B 3TOM CITy4ae 1a€T BO3MOXKHOCTh CYILIECTBEHHO 000TaTUTh KPYT PelIaeMbIX 3a/au.

7 Kkiaacce
Howmep Conepxanne matepuana | Konu- XapakTepuCcTUKa OCHOBHBIX
napa- YECTBO BUJIOB JICATEIIbHOCTH YUYEHHKA
rpada 4acoB (Ha ypoBHE y4eOHBIX
JEeUCTBUIN)




I'maBa |. HauajabHbIe
reoMeTpuyecKue CBeJIeHusl

10

OOBACHATD, YTO TAKOE OTPE3OK, JyU, YIoJ,
Kakue (PUrypbl Ha3bIBAIOTCS PaBHBIMH, KaKk

1,2 [Ipsimas u otpesok. Jlyu u 2 CPaBHMBAIOTCS U U3MEPSIIOTCS OTPE3KU U YIJIbI,
yroa 4TO TaKoe rpaayc U rpajycHas Mepa yria, Kakou

3 CpaBHEHHE OTPE3KOB U 1 yIroJl Ha3bIBAE€TCS MPSIMBIM, TYIIBIM, OCTPBIM,
YTJIOB pPa3BEPHYTHIM, YTO TAKOE CEpEIMHA OTPE3KA U

4,5 N3mepenune oTpe3KoB. 3 OucceKkTpuca yria, Kakue yriibl Ha3blBalOTCSA
W3mepenue yrios CMEXHBIMU U KaKU€ BEPTUKAJIBHBIMU;

6 CMeXHBIC U BEPTHKAITLHBIC 1 dbopMyIupoBaTh U 00OCHOBBIBATH YTBEPKIACHUS O
YIJIBI CBOMCTBAX CMEXHBIX U BEPTUKAJIBHBIX YTJIOB;

7 [lepnenukynsapHsie 1 00BSICHATH, KaKHe IpsSMbl€ HAa3bIBAIOTCSA
IpsiMbIE 1 HepHeHIUKYIApHBIMU; (OPMYIUPOBATH U
Pemenne 3anau 1 000CHOBBIBATh YTBEPKJICHUE O CBOMCTBE ABYX

Konrponbnas padora Ne 1 IPSIMBIX, IEPIEHANKYISAPHBIX K TPETHEH;
n300pakaTh W pacro3HaBaTh yKa3aHHBIC
npocteiinre GUrypsl Ha yeprexax; pemarb
3a7layu, CBSI3aHHbIE C TUMU IPOCTEUIINUMHU
burypamu

I'naBa Il. Tpeyroabaukn 17 OOBbsICHATH, KaKas (pUrypa Ha3bIBaeTCs

1 TpeyronbHuk 2 TPEYrOJBbHUKOM, YTO TaKO€ BEPLIMHBI, CTOPOHBI,

2 [TepBsIit mpU3HAK YIJIBI U IEPUMETP TPEYTOJIbHUKA, KAKOU
paBEHCTBA 1 TPEeYroJbHUK Ha3bIBAETCSA PaBHOOEIPEHHBIM U

3 TPEYTroJIbHUKOB 1 KaKoil paBHOCTOPOHHUM, KaKU€ TPEYrOJbHUKH
Ilepnenukymsp x 1 Ha3bIBAIOTCS PaBHBIMU; U300paxkaTh U

4 npssMoi Menuansl, pacro3HaBaTh HA YEPTEXKaAX TPEYTrOJIbHUKU U UX

5 OMCCEKTPUCHI U BBICOTHI 1 3JIEMEHTHI; HOPMYIUPOBATH U 10KA3BIBATh TE€O-
TpPEYroJbHUKA pPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;

6 CaoiicTBa 4 OOBACHATH, YTO HA3bIBACTCS MEPIEHIUKYISPOM,
paBHOOEPEHHOTO MIPOBEIEHHBIM U3 JAHHON TOYKH K JAHHOU
TPEYroJbHUKA npsAMoii; popMyTUpoBaTh U JOKa3bIBaTh TEOPEMY

7 Bropoit u tpernit 1 0 NEPHEeHANKYISAPE K NPIMOIl; O0BACHATD,
IIpU3HAKHU PaBEHCTBA 3 KaKHe OTPE3KH HA3bIBAIOTCS MEANAHOM,
TPEYTrOJIbHUKOB 2 OHMCCEKTPUCOI U BBICOTON TPEYroJIbHUKA;




OKpyKHOCTb 1 bopMyIMpPOBaTh M JOKA3bIBATh TEOPEMBI O
3aau Ha HOCTPOEHUE CBOMCTBaxX paBHOOEIPEHHOI'O TPEYrOJIbHUKA;
Pemenue 3anau pelaTh 3a7ja4ul, CBSI3aHHbIE C IPU3HAKAMHU
KontposnsHas pabora paBEHCTBA TPEYTrOJIbHUKOB U CBOMCTBAMHU
Ne 2 paBHOOEIPEHHOTO TPEYTOJIbHUKA;
(bopMyIupoBaTh ONpeEEIeHNE OKPYKHOCTH;
00BSCHATH, YTO TAKOE LIEHTP, paguyc, Xopaa u
JMaMEeTp OKPYKHOCTH; pellaTh IpOCTEeHIINe
3aJjauu Ha IOCTPOCHUE (IIOCTPOEHUE YIIIa,
PABHOI'O JaHHOMY, [IOCTPOEHUE OUCCEKTPHUCHI
yriia, IOCTPOEHUE NEPIEHUKYISAPHBIX MPSIMBIX,
IIOCTPOEHHUE CEPEIMHbI OTpe3Ka) 1 Ooiee
CJIOKHBIE 33]a4H, UCIONb3YIOINE YKa3aHHbIE
IPOCTEHIINE; CONOCTABIIATH MTOJTyYEHHbIN
pE3yNbTaT C YCIOBUEM 33Ja4; aHAJIU3UPOBATh
BO3MOJKHBIE CIIy4yau
I'nasa |l1. IlapanJejbHble npsMbIe 13
1 [TapannenpHble MpsiMble 1 ®opMynupoBaTh ONPEEIEHUE MapalIeIbHbIX
2 [IpusHaku 3 IPSIMBIX; OOBSACHATH C MOMOLIbIO PUCYHKA, KaKHE
MapaJuIeIbHOCTH ABYX yII1bl, 00pa30BaHHbIE MIPU EPECEUEHUHN JABYX
3 MIPSAMBIX ) NPSIMBIX CEKYIIEH, Ha3bIBAIOTCS
Akcroma napajienbHbIX HAKpEeCTIEKAIUMHU, KAKUe OTHOCTOPOHHUMU U
MPSIMBIX 3 KaKue COOTBETCTBEHHBIMH; (OPMYIHPOBATH U
Pemenue 3anau 1 JI0Ka3bIBaTh TEOPEMBI, BEIPAKAIOIINE IPU3HAKH

KonTponbnas padorta Ne 3

NapajuIebHOCTH JIBYX MPSMBIX; OOBACHATD, UTO
TaKoe aKCMOMBI I€OMETPHUH U KaKHUe aKCUOMBI
y’K€ HCIIONIB30BAINCH paHee; GOpPMyIHPOBATh
aKCUOMY HapaljIeIbHbIX IPSAMBIX U BBIBOIUTD
CIIeICTBUA U3 He€; HOPMYITHPOBAThH

U JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
MapauIebHBIX MPSIMBIX,

oOpaTHbIEe TEOpEMaM O MpPU3HAKaX
NapajuIeIbHOCTH, CBSI3aHHBIX C HAKPECT




JIe)KAIIUMH, COOTBETCTBEHHBIMH U
OJHOCTOPOHHUMH YIJIAMM, B CBSI3U C ITUM
OOBSCHSATD, YTO TAKOE YCIOBUE U 3aKIIOUCHUE
TEOpEMBbI, Kakasi TeopemMa Ha3blBaeTcs 0OpaTHON
110 OTHOUIICHUIO K IaHHOU TeopeMe; OObsACHSTH,
B 4E€M 3aKJIFOYAETCS METOJI I0Ka3aTeJIbCTBA OT
MPOTUBHOTO: (POPMYITUPOBATH U OKA3BIBATH
TeopeMbl 00 yIilax ¢ COOTBETCTBEHHO
NapajuieIbHbIMU U NEPIEHAUKYIISIPHBIMHU
CTOPOHAMU; IPUBOJIUTH IIPUMEPBI UCIIOJIb30BAHUS
ATOr0 METOJ1a; PeIIaTh 3a7a4X Ha BEIYHUCIICHUE,
JIOKA3aTeIbCTBO U IIOCTPOCHUE, CBA3AHHBIE C
MapajuiebHbIMU MPSIMbIMHU

I'naBa V. CooTHoLIEHHSI MeKAY 18
CTOPOHAMM H YIJIaMH
TPeYroJIbHUKA
1 Cymma yrios 2
2 TpEeYyrojibHUKa
COOTHOIICHUS MEXTY
CTOPOHAMH U yIrilaMu 3
TPEyroJbHUKA 1
3 KonTtponsHas padora Ne 4 4
[IpssMoyToONBHBIE
4 TPEYrOJIbHUKU
[TocTpoenue
TPEYrojbHUKAa MO TPEM 4
dIIEMEHTaM 3
Pemenue 3anau 1

KonTponbnas padota Ne 5

®opMynupoBaTh U J0KA3bIBaTh TEOPEMY O CyMMeE
YIJIOB TPEYTOJIbHUKA U €€ CIIEACTBHE O BHEIIIHEM
yrie TpeyrojbHUKa; MPOBOAUTH KiIacCU(UKALINIO
TPEYTOJILHUKOB TIO yriiam; (opMyIupoBaTh U
JIOKa3bIBaTh TEOPEMY O COOTHOIIECHUSIX MEXTY
CTOPOHAMHU M yIJIaMU TPEyroJibHUKA (IIpSIMOE U
00paTHOE YTBEpXKJIEHUs) U CIECACTBUS U3 HEE,
TEOpPEMY O HEPAaBEHCTBE TPEYIOJbHUKA;
(bopMyIMpOBaTh M JA0Ka3bIBATh TEOPEMBI O
CBOMCTBAX MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB
(MpsAAMOYTOJIBHBIN TPEYroJbHUK C yrioMm 30°,
MPU3HAKN PABEHCTBA MPSMOYTOJIbHBIX
TPEYroJIbHUKOB); (hOPMYyITUPOBATH ONPEACTICHHUS
pacCTOSIHUS OT TOYKHU J10 NMPSIMO, pacCTOSIHUS
MEKly TapajlIeNbHbIMU NPSIMBIMH; PEIIATh
3a/1ayu Ha BBIYHMCIIEHHE, JOKAa3aTeIbCTBO U
IIOCTPOEHME, CBSI3aHHBIE C COOTHOIIEHUSMH MEXIY
CTOpPOHAMH U yIJIaMH TPEYTrOJIbHUKA U PACCTOSIHUEM
MEXy NapajlyieIbHbIMU IPSAMBIMU, IIPU
HE0OXOMMOCTH MPOBOJUTH 110 XOAY PEUICHHS




JIOTIOJIHUTEIbHBIE TOCTPOCHHUS, COTIOCTABIATH
MOJy4YEeHHBIN pe3ylbTaT C YCIOBUEM 3a/1a4H, B
3aJa4ax Ha IIOCTPOECHUE HCCIIEN0BAaTh BO3MOKHbBIE
ciyJau

IToBTOpenue. Pemenne 12
3aja4
8 kaace
Howmep Conepxxanue marepuana | Komu- XapakTepucTuKa OCHOBHBIX
napa- 4ECTBO BUJIOB JIESITEIbHOCTH YUYEHUKA
rpada 4acoB (Ha ypoBHE yueOHBIX
JCHCTBUIN)
I'naBa V. YeTbIpéXyroabHUKH 14 OOBACHATH, YTO TaKOE JOMaHasi,
1 MHOroyrojabHUKH 2 MHOTOYTOJIbHUK, €r0 BEpIIUHBI,
2 [Tapamrenorpamm n 6 CMEKHBIE CTOPOHBI, AUArOHAIIH,
Tpanenus n300paxaTh U paclo3HaBaTh
3 [TpstMOYTOIBHUK, 4 MHOTOYTOJIbHUKH Ha YEPTEkKax;
poMO, KBaspar MOKa3bIBaTh 3JIEMEHTbI
Pemenue 3anau 1 MHOTOYT'OJIbHUKA, €r0 BHYTPEHHIOIO U
KontpomnsHast pabota Ne 1 BHEIIIHIOIO 001acTu; (OpMyJInpoBaTh

1

ONpeJieJICHUE BBIMYKJIOr0 MHOIO-
YroJIbHUKA; U300pakaTh U paclo3HaBaTh
BBIIYKJIBIE U HEBBIITYKJIbIE
MHOT'OYT'OJIBHUKH; (GOPMYIUPOBAThH U
JI0Ka3bIBaTh YTBEPKACHUSI O CyMMeE
YTJI0OB BBIITYKJIOIO MHOTOYT'OJIbHUKA U
CyMME€ €0 BHEIIHHUX YTJIOB; OOBSACHSATS,
KaKH1e CTOPOHBI (BEPILUHBI)
YEeTBIPEXYrOJIbHIKA Ha3bIBAIOTCS
MPOTHUBOIOJIOKHBIMU; (POPMYITHPOBAThH
OIpe/IeIeHNs TapajuIeIorpamMma,
Tpaneuuu, paBHOOEAPEHHOM U




IIPSIMOYTOJIBHOU Tpaneuui, IpsiMOyroib-
HUKa, poM0a, KBaJpaTa; u300paxarh U
pacno3HaBaTh 3TH YETHIPEXYTOJIbHHUKHY;
(dbopMynupoBaTh U AOKA3bIBATH YTBEPK-
JeHusi 00 uX CBOMCTBAaX M MPU3HAKAX;
pelaTh 3aJjJauyd Ha BBIUMCICHUE,
JI0Ka3aTeIbCTBO U MOCTPOCHUE,
CBSI3aHHBIE C STUMH BUJAMU
YeTHIPEXYTOJIbHUKOB; OOBSICHSTD, KaKue
JIBE TOYKU Ha3bIBAIOTCS
CUMMETPHYHBIMUA OTHOCHTEIBHO
IpsIMOii (TOYKH), B KAKOM Cllydae
¢durypa Ha3pIBaeTCs CHMMETPHYHON

I'nasa VI. Iliomaae 14

1 ITnomans 2

2 MHOTOYTOJIbHUKA 6
IInomann

3 napajuiesiorpaMmma, Tpe- 3

YTOJbHUKA U Tpaneluu 2

Teopema [ugaropa 1

Pemrenue 3amau
KonrtponbHas pabora Ne 2

OOBACHATD, KaK TPOU3BOIUTCS
M3MEpPEHUE IUIOMIAIEN MHO-
rOYrOJbHUKOB, KaKU€ MHOTOYTOJIbHUKHU
Ha3bIBAIOTCS PABHOBEJIUKUMH U KaKue
PaBHOCOCTaBJICHHBIMU; (POPMYyIUPOBATH
OCHOBHBIE CBOKCTBA IJIOUIAJEH U
BBIBOJUTH C UX MIOMOUIBIO (POPMYIIBI
IJIOMIAIe MPSIMOYTOJIbHUKA,
napasuiesiorpaMma, TpeyrojibHUKa,
Tpanenuu; GopmMyaupoBaTh U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHHUH
IJTIOIIAJIEH TPEYTOJbHUKOB, UMEIOIIUX
M0 paBHOMY yTIy; GOpMYyITUPOBATH U
noka3biBaTh Teopemy [ludaropa u
o0paTHYIO €if; BBIBOIUTH (GOpMYIy
I'epona myis noniaay TpeyroJibHUKA;
pelaTh 3aJa4d Ha BBIYUCIIEHUE U
JIOKa3aTeIbCTBO, CBS3aHHBIE C
dbopMynamMu MIoMEAAeH U TEOPeMOi
ITudaropa




I'maBa VII. Illono0HBIe

19

TPEeYroJbHUKH

1 Onpenenenue NOJ00HBIX 2 OOBSCHATD MOHATHE
TPEYTOJIbHUKOB MPOIMOPIMOHATEHOCTH OTPE3KOB; Gop-

2 [Tpuznaku mogo0us 5 MYJIUPOBATH ONPEICICHUS OJ00HBIX
TPEYroJIbHUKOB TPEYTrOJIbHUKOB U KO3 duimeHTa
KonTponbnas padora Ne 3 1 noao0usi; GopMyIHpOBaTh U

3 [Ipumenenue mompodus K 7 JIOKa3bIBaTh TEOPEMbI: 00 OTHOILICHUH
JI0Ka3aTeNIbCTBY TEOPEM U IUIOIAJIeH MOTOOHBIX TPEYTrOJbHUKOB, O
peLLIeHHIO 3a1a4 MpU3HAKAX MOA00US TPEYTrOJIbHUKOB,

4 CooTHOIIEHUS MEXKTY 3 0 CpeAHEH JUHUU TPEYrOJIbHUKA, O
CTOPOHAMH U yIJIaMH nepecedyeHn MeIuaH TPEyrojlbHUKa, O
IPSMOYTOJIBHOTO Tpe- IPONOPIHOHAIEHBIX OTPE3KaX B
yroJIbHUKA MPSIMOYTOJIbHOM TPEYTOJIbHUKE;
Kontponbnas padota Ne 4 1 O0OBSICHATH, UTO TAKOE METO]I OA00HS B

3a/1ayax Ha MOCTPOCHHUE, U IIPUBOJIUTH
MPUMEPHI IPUMEHEHHS 3TOT0 METO/Ia;
00BICHSATDH, KaK MOXKHO HMCIIOJIb30BaTh
CBOMCTBA MOJAO0HBIX TPEYTOJHHUKOB B
U3MEPUTENBHBIX padoTax Ha
MECTHOCTH; O0BSCHSATDH, KaK BBECTH
MOHATHE TOJ00US JIJIsl MPOU3BOIBHBIX
¢uryp; popMmynupoBath OnpeacIeHus u
WJUTIOCTPUPOBATH MOHATHUS CUHYCA,
KOCHHYCa U TaHT'€HCa OCTPOTo yrjia
MPSIMOYTOJILHOTO TPEYTOJIbHUKA;
BBIBOJIUTH OCHOBHOE TPUTOHOME-
TPUYECKOE TOKAECTBO U 3HAUCHHS
CHHYCa, KOCUHYCa M TaHTEHCa ISl YTJIOB
30°, 45°, 60°; pewmate 3a1a4u,
CBSI3aHHBIE C TTO00HEM
TPEYTrOJIbHUKOB, [ BEIYUCICHUS
3HAYCHUH TPUTOHOMETPUUICCKHUX




(GyHKIUI HCTIOIB30BaTh KOMIBIOTEP-
HBIE IPOTPaMMBbl

I'naBa VIII. OkpyxHocTh 17

1 KacarenbHas 3 HccenenoBars B3aMMHOE PacOIOKEHUE

2 OKPY>KHOCTH 4 HPSMOM U OKPYKHOCTH;
LlenTpanbHble U bopMynupoBaTh ONpeaeIcHHE

3 BIICAHHBIE YIJIbI 3 KacaTelbHOU K OKPYKHOCTH;
Yetslpe 3aMedaTesIbHbIe (dbopMynHUpoBaThH U JOKA3bIBAThH

4 TOUYKHU TPEYTOJIbHUKA 4 TEOPEMBI: O CBOMCTBE KacaTeIbHOMU, O
BnucanHas u onucanHas IIpU3HAKE KAacaTeJIbHOM, 00 0Tpe3Kkax
OKPYKHOCTH 2 KacaTeJbHBIX, IPOBEIEHHBIX U3 OJTHOM
Pemenue 3anau 1 TOYKH; (POPMYITUPOBATH TOHSITHS

KonTponbnas padora Ne 5

LEHTPAJIBHOTO yIia U rPagyCHON MephI
IYTH OKPY>KHOCTH; ()OPMYTHPOBATH
JIOKa3bIBaTh TEOPEMBI: O BIIUCAHHOM
yrie, o IpOU3BEIEHUH OTPE3KOB
NepeceKarommnuXxcs Xop/;
bopMyIHpOBATh U JOKA3BIBATh
TEOPEMBI, CBSA3aHHBIE C
3amMevyaTeIbHbIMA TOUYKAMHU
TPEYroJibHUKA: 0 OMCCEKTpUCE yTia H,
KaK CJE€JCTBUE, O IEPECEUECHUHN
OMCCEKTPUC TPEYTrOJIbHUKA; O
CEPEIMHHOM MEPNEHIUKYIISPE K OTPE3KY
U, KaK CJEICTBHUE, O IEPECECUCHUH
CEPEMHHBIX NEPIEHIUKYISIPOB K
CTOpPOHAM TPEYTOJIbHUKA; O
MIEPECEUEHUH BBICOT TPEYTOJIbHHUKA;
(bopMyIUpPOBATH ONIPEACIICHUS
OKPYKHOCTEM, BHIUCAHHOU B
MHOT'OYTOJIbHUK M OIIMCAaHHON OKOJIO
MHOTOYTOJIbHUKA; (OPMYITUPOBATH U
JIOKa3bIBaTh TEOPEMBI: 00 OKPYIKHOCTH,




BIIMCAHHOH B TPEYTrOJIbHUK; 00
OKPY>KHOCTH, OITUCAHHON OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH
OINMCAaHHOTO YEThIPEXYTOIbHUKA; O
CBOIICTBE YIJIOB BIMCAHHOTO
4eThIPEXYrOIbHUKA; pelaTh 3aa4n Ha
BBIUHCJIEHHE, JOKA3aTEIbCTBO U
IIOCTPOEHUE, CBSA3AHHBIE C
OKPYXXHOCTbIO, BHIUCAHHBIMU U
ONMCAHHBIMU TPEYTrOJIbHUKAMU U
YeThIPEXYTrOJbHUKAMU; UCCIIE0BATh
CBOICTBa KOH(PUIypaIHil, CBA3aHHBIX C
OKPY’KHOCTBIO, C IIOMOILBIO
KOMIBIOTEPHBIX POTpaMM

IToBTOpenue. Pemenue 3axau 4
9 kJ1acc
Homep Conepxanue matepuana | Komu- XapaKkTepuCcTHKa OCHOBHBIX
napa- YECTBO BUJIOB JICSITEIbHOCTH YUE€HUKA
rpaca 4acoB (Ha ypoBHE yueOHBIX
JEUCTBUM)
IToBTOpEHME KypCca reoMeTpuu 8 2
KJacca
I'naa | X. BekTopsi 12 @opMyIupoBaTh ONPENEICHHUS U WIUTFOCTPUPOBATh
1 IlonsiTue BexTOpa 2 IIOHATHUS BEKTOPA, €ro JUIMHBI, KOJUIMHEAPHBIX U
2 CrnoxeHue U BBIYMTaHUE PaBHBIX BEKTOPOB; MOTHBUPOBATH BBEJICHUE
3 BEKTOPOB 4 MIOHATUHN U TEUCTBUN, CBA3aHHBIX C BEKTOPAMH,
YMHOXEHHE BEeKTOpa Ha 5 COOTBETCTBYIOIIMMHU ITPUMEPAMHU, OTHOCAIIIUMUCS
yuciao. [Ipumenenune K (U3UYECKIM BEKTOPHBIM BEITHUYHNHAM;
BEKTOPOB K PEIICHUIO NPUMEHSTh BEKTOPHI U JEHCTBUS HaJ HUMHU MIPH




3aa4
Kontposbnas pabora No 1

PCIICHUHU TCOMCTPHUICCKUX 3aaa4

I'naBa X. Meroa koopauHat 10 OOBACHATH U WIUTFOCTPHPOBATH TOHSATHS

1 Koopaunatel BekTopa 2 MPSAMOYTOJIbHOM CUCTEMBI KOOPJUHAT,

2 [Ipocreiimue 3agaun B KOOPJMHAT TOYKHU U KOOPJAUHAT BEKTOPA;
KOOpJMHATaX 3 BBIBOJIUTH U MCII0JIB30BATh IIPH PEIICHUH 3a1a4

3 YpaBHEHUS OKPYKHOCTHU (bopMyIIBl KOOPAUHAT CEPEIUHBI OTPE3Ka, JUTMHBI
U IpsIMOi 3 BEKTOPA, PACCTOSIHUS MEXAY IBYMs TOUKaMU,
Pemenue 3anau 1 YPaBHEHUS OKPYKHOCTH U IPSAMOMI

Konrponsnas padora Ne 1

2
I'nmaBa Xl. CooTHOLIEHUS MekKAY 14 ®opMynIHpoOBaTh U WILIIOCTPUPOBATH
CTOPOHAMMH U yIJIaMH OIpElIETICHUS CUHYCA, KOCUHYCA, TAHT€HCA U
TpeyrojabHuka. CkaJjsipHoe kotanrenca yrioB ot 0 1o 180°; BRIBOAUTH
npou3BeJleHue BEKTOPOB OCHOBHOE€ TPUT'OHOMETPHUUYECKOE TOKIAECTBO U

1 Cunyc, KOCUHYC, 3 (dbopMyIsl ipuBeeHUS; GOPMYTHPOBATE U
TaHI€HC, KOTAHT€HC yria JIOKa3bIBaTh TEOPEMBI CUHYCOB U KOCHUHYCOB,

2 CooTHOIIEHUS MEXKTY 6 MPUMEHSTh UX NIPU PEUIEHUHU TPEYTrOIbHUKOB;
CTOPOHAMH U yriaMu OO0BACHATH, KaK UCIOJIb3YIOTCSI TPUTOHOMETPH -
TpEeyrojibHUKa yeckue popMyJibl B U3MEPUTENBHBIX paboTax Ha

CkansipHoe 3 MECTHOCTH; (HOPMYJIHPOBATH ONpPEIEIEHUs yria
MIPOU3BEJIEHUE BEKTOPOB MEX/1y BEKTOPAMU U CKAJISIPHOIO MPOU3BEACHUS
Pemenue 3anau 1 BEKTOPOB; BHIBOAUTH (OPMYIY CKAISIPHOTO
KonTponbnas padota Ne 3 1 IIPOU3BECHUS Yepe3 KOOPANHATHI BEKTOPOB;
(dopMynHupoBaTh U OOOCHOBBIBATH YTBEPHKIEHHUE O
CBOMCTBAX CKaJSIPHOTO MPOU3BEACHUS;
HCII0JIb30BATh CKAJISIPHOE NPOU3BEICHUE
BEKTOPOB IIPU PEHICHUU 3a/1a4
I'nasa XIl. lanna okpy:kHOCTH U 12 @opMyIHpOBATH ONPEAEIEHUE NIPABUIBHOIO
IUIOIIAAb Kpyra MHOTOYTOJIbHHKA; (OPMYIUPOBATH U
1 [IpaBuibHbBIE 4 JI0Ka3bIBATh TEOPEMBI 00 OKPYKHOCTSX,
2 MHOT'OYTOJIbHUKH J[JTHa 4 ONMCAaHHOW OKOJIO MPAaBUIBHOTO

OKPY)KHOCTH U

MHOTOYTOJIbHUKA 1 BIIMCAaHHOH B HETO,




IJI0IAIb Kpyra

BBIBOJIUTH M UCIIOJB30BaTh (POPMYIIBI IS

Pemenue 3anau 1 BBIYUCIICHHUS TJIOIIAIA TPABUIBHOTO
KonTponbnas padorta Ne 4 MHOTOYTOJIBHUKA, €T0 CTOPOHBI U paauyca
BIHMCAHHON OKPYKHOCTH; peuiaTh 3aJa4u Ha
MOCTPOEHHUE MPABUIBLHBIX MHOTOYTOJTbHUKOB;
OOBSICHATH MOHSTHUS JUIMHBI - OKPYKHOCTHU U
IJIOMIAAN KPyTa; BBIBOAUTH (POPMYIBI IS
BBIUHMCIICHUS JJIMHBI OKPYKHOCTH U JIJTUHBI IyTH,
JIOMIAU KPYyTa U TUIOMIAJAN KPYTOBOTO CEKTOPA;
MPUMEHSTH 3TH (HOPMYJIIBI IPU PEIICHUHN 3a]a4
I'nasa X111, IBnxenus 6 OOBACHATH, UTO TaKOE OTOOpaKEHUE NIOCKOCTHU
1 [TonsiTHe ABMKEHUS 2 Ha ce0s ¥ B KAKOM CJIy4ae OHO Ha3bIBaeTCA
2 [TapannenbHblii iepeHoc u 2 JBIKEHUEM IUIOCKOCTH; OOBSICHATH, 4YTO TaKOE
MTOBOPOT oceBasi CHMMETpPHS, IEHTpaJbHasi CUMMETPUS,
Pemenue 3anau 2 napajuIeIbHbIN TIEPEeHOC U MTOBOPOT;
1 000CHOBBIBATH, YTO 3TU OTOOPAKEHHS MIOCKOCTH
Ha ceOs ABIIAIOTCS ABMXKCHHUAMH, OOBSICHATEH,
KaKOBa CBSI3b MEXIY JBUKECHUIMH U
HaJIO)KCHUSMH; WLTFOCTPUPOBATH OCHOBHBIC
BH/Ibl IBM)KEHUI, B TOM YHCJI€ C TOMOUIBIO
KOMIBIOTEPHBIX MTPOTPAMM
I'maBa XIV. HayanbHele cBeieHus U3 4 OO6BACHATH, YTO TAKOE MHOTOTPAHHUK, €T0
CTCpEOMETpUH rpanu, péopa, BEpPIIMHBI, JHATOHATHU, KaKOH
1 MHororpaHHukH 2 MHOTOTPaHHUK Ha3bIBAETCS BBIMYKIIBIM, YTO
2 Tena n noBepxHOCTH 2

BpalICHUs

Takoe N-yrojbHas Mpu3Ma, €€ OCHOBaHUS,
OO0KOBbIE I'paHU U OOKOBBIE pEOpa, Kakas mpu3ma
HAa3bIBACTCS MPSIMOM M KaKas HAKJIOHHOM, YTO
TaKO€ BbICOTA MPU3MBI, KaKasi IPU3Ma Ha3bIBACTCS
napajuIeNIeUIeIOM U KaKOH MmapalijiesienuIe]]
HA3bIBAETCS MPSIMOYTOJIBHBIM; (DOPMYIHPOBATH U
00OCHOBBIBATh YTBEPIKIICHUS O CBOHCTBE
JMaroHajel mapasenenuneaa u o KBajapare
JMarOHAIIN MPSIMOYTOJIFHOTO TTapaJuIeIIeIHIe A,




OOBSICHATD, YTO TaKOE 00HEM MHOTOTPAaHHUKA;
OOBSACHATH, KAKOH MHOTOI'PAaHHUK Ha3bIBACTCS
NUpPaMUAON, YTO TAKOE OCHOBaHHUE, BEPILINHA,
OOKOBBIC TpaHHU, OOKOBBIC PEOPA U BBICOTA
MUPaMUIbI, KaKasi MMpaMua Ha3bIBAETCs Mpa-
BUJIBHOM, YTO Takoe arodemMa npaBHIbHOM
MUPaMUIbI, OOBACHITH, KAKOE TEJIO HA3bIBACTCS
WINHAPOM, YTO TAKOE €ro OCh, BHICOTA, OCHO-
BaHMUsI, pauyc, O0OKOBask MOBEPXHOCTb,
oOpa3yromue, pa3BépTka OOKOBOI MOBEPXHOCTH,
KakuMHU (OPMYITaMHU BBIPAKAIOTCS 00BEM H
IUIOMIA (b OOKOBOM MOBEPXHOCTHU IMIINHAPA;
OOBSICHATD, KAKOE TEJIO0 HAa3bIBACTCS KOHYCOM, YTO
TaKoe ero 0Ch, BEICOTA, OCHOBaHHUE, OOKOBast
MOBEPXHOCTh, 00pa3zyrolue, pa3BEpTka OOKOBOM
MOBEPXHOCTH, KAKUMHU (POPMYITaMHU BBIPAXKAIOTCS
00BEM KOHYCA U IJI0IAb OOKOBOM MOBEPX-
HOCTH; OOBSICHATH, KaKasi IOBEPXHOCTb
Ha3bIBaeTcs chepoil U KaKoe TeJI0 HA3bIBACTCS
IapOM, YTO TaKOE€ Pajuyc U AuaMeTp chepsl
(mapa), pacno3HaBaTh Ha PUCYHKaX MPU3MY,
napasiesenune1, NupamMuay, LHINHAP, KOHYC,
map

IToBTOopenue. Pemenue
3aga4y. 00 akcmomax
IVIAHUMETPHH
Hrorosast KOHTpOIbHAS
pabota Ne 5

KTII nnis 7-9 xnaccoB B OTHENBHBIX (aiinax.
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