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IIOACHUTEJ/IbBHASA 3AITMCKA

'eomeTpusi Kak OJIMH M3 OCHOBHBIX pa3/ie/ioB IIKOJIbHOW MaTeMaTHMKH, UMEIOLIUNA CBOeu
1jesibl0  00ecrieynTh H3ydyeHHe CBOWCTB M pa3MepoB (Uryp, MX OTHOILLIEHWM W B3auMHOe
pacrosioXkeHue, OIMUPAeTCs Ha JIOTUYECKYyl0, [JOKa3aTe/lbHyH JUHUI0. LIeHHOCTb u3yueHUs
reoMeTpUM Ha ypOBHe OCHOBHOIO 0011ero o6pa3oBaHUs 3aK/IF0UaeTCsi B TOM, UTO 00yuaroIuicst
VUUTCS TIPOBOJWTHL [lOKa3aTe/bHble PpacCyK[eHWs, CTPOUTh JIOTMUeCKhe YMO3aK/IHoueHus,
JlI0Ka3pIBaTb WCTHUHHbIE YTBEP)KJEHUS] U CTPOWUTb KOHTPIIPUMEPBbI K JIOXKHBIM, MPOBOJUTH
PacCy>XIeHHUsI «OT MPOTUBHOTO», OT/IMUATh CBOWCTBA OT MPU3HAKOB, (hOPMY/IMPOBATh OOpaTHBIE
yTBEP)KJEHUS.

BTopoii 1ienbi0 M3ydyeHust TeOMeTPUU SIBJISIETCST UCTIOIb30BaHUe eé KaK WHCTPyMeHTa TMpu
pellleHMM KaK MaTeMaTM4eCKuX, TaK M MpaKTUYeCKUX 3a/ay, BCTPEYaloIIMXCSl B peaylbHOU
X)u3HU. OOyYarOU[UICS [O/DKeH HAYUUTHCS OTpee/IuTh TeOMeTPUYecKyto (Urypy, OmmcaTth
CJIOBaMU JIaHHBIM UepTéX WIM PUCYHOK, HaWTH IUIOLIAJb 3eMesbHOr0 yuyacTKa, pacCUuTaTth
HEoOXO[UMYIO0 JIJTMHY ONTOBOJIOKOHHOTO Kabesiss wiM TpeOyemble pa3mepbl rapaxa /st
aBTOMOOW/IS. DTOMY COOTBETCTBYET BTOpasi, BHIUMC/IWTE/bHAS JIMHUS B U3yYeHWH TeOMeTpHH.
[lpu pemieHUW 3afau  TPAKTHUECKOTO XapakTepa OOYYarOIIUHACS  yUUTCS  CTPOUTh
MaTemMaTUuecKhe MOJe/Id peasbHbIX JKU3HEHHBbIX CUTyalliid, TPOBOJUTH BBIUMCIEHUS W
OLIeHMBATh aZIeKBaTHOCTD T0J/IyUeHHOTO pe3y/bTara.

KpaiiHe Ba)KHO TOJUEPKUBATb CBSI3U T'€OMETPUM C JPYTMMHU YyueOHBIMH TIpeJMeTaMH,
MOTUBUPOBaTh  WCIIO/Ib30BaTh  OMpejie/ieHrss  reoMeTpuuyeckux (GUryp U TIOHSTUH,
JIeMOHCTPUPOBATh NTPUMeHeHUe TI0JTyYeHHbIX YMeHUM B ()M3KKe U TeXHUKe. JTH CBSI3U Haubosee
SPKO BU/IHBI B TeMax «BeKkTopbl», « TpUuroHomeTrpuyeckue COOTHOLIeHUs», «MeTo/ KoopAuHaT»
u «Teopema IMudaropa».

YuebHbIii Kypc «['eomeTpusi» BK/IIOUAeT CIeAyHOI[He OCHOBHBIE pa3fie/ibl COJIePyKaHMUS:
«[eomeTprueckue GUTYpel M WX CBOHCTBa», «VI3MepeHHWe TeOMETPUUECKUX BeJIUUYHH»,
«JlekapTOBbI ~ KOOpJWHATBI HA IUIOCKOCTH», «BeKTopbl», «/IBI)KEHUS  TIOCKOCTH»,
«[Tpeobpa3oBanusi Mo#06s».

Ha u3yuenue yuebHoro Kypca «I'eomeTpusi» otBoautcs 204 yaca: B 7 kKinacce — 68 uacoB
(2 yaca B Hezent0), B 8 knacce — 68 yacoB (2 yaca B Hejie/to), B 9 kiacce — 68 yacoB (2 yaca B
HeJIeJto).



COJEPXAHUE OBYYEHUSA
7 KITACC

HauanbHble moHATUS reoMeTpuud. Touka, mpsmasi, OTpe3OK, Jy4. YTo/a. Buisl yrios.
BeprukanbHbele U CcMexHble yribl. buccekrtpuca yrya. JlomaHas, MHOI'OYTI'OJIbHUK.
[TapanienpHOCTE U MepreHUKY/IAPHOCTD MIPSMBbIX.

CuMMeTpuuHble (purypol. OCHOBHBIE CBOMCTBA 0CEBOU CUMMeTpUU. [Ipumepsl ciMMeTpun
B OKpY’KarolemM Mupe.

OcCHOBHbIE TIOCTPOEHUSI C TIOMOIIBIO LIMPKY/AsS U JAuMHeWKu. TpeyrosbHUK. Bbicora,
Me/[aHa, OMCCeKTpHca, UX CBOWCTBA.

PaBHOOe/IpeHHBINM ¥ paBHOCTOPOHHUI TPeyro/ibHUKK. HepaBeHCTBO TpeyroyibHUKa.

CBoiicTBA ¥ TIpU3HAKA paBHODOEPEHHOTO TpPeyrojbHUKA. [IpHM3HAKM paBeHCTBA
TPeyroJIbHUKOB.

CBoliCTBa U NpU3HAKKU Mapasie/nbHbIX NpsAMbix. CyMMa YI/IoB TpeyrosibHHMKa. BHemHue
yIJIbI TPEYTO/IbHUKA.

[TpssmoyronbHbI TpeyronbHUK. CBOWCTBO MeZAMaHbl IPSIMOYTOJBHOIO TPEYrOJIbHUKA,
NpoBeJEHHOM K rumnoreHy3e. [Ipu3Haku paBeHCTBa TMPSIMOYTO/bHBIX TPEYrOJbHUKOB.
[TpssMOyTO/BHBIN TPEYTO/IBHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpyy: HEpaBeHCTBO TPEYro/ibHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa 0 OosbliieM yriie v 60JIbILel CTOPOHe TPeyTo/ibHUKA. [1epreHAuKy/Isip M HaK/IOHHas!.

'eomeTprueckoe MecTo TOueK. buccekTpuca yrna u cepefMHHBIM TEPIIEHAUKYJSAP K
OTpe3Ky KakK reoMeTpUuecKue MecTa TOUeK.

OKpy)XKHOCTb U KpyI, XOpAa U [JvaMeTp, KX CBOWCTBAa. B3aumHoe pacronoxeHue
OKDPY)XKHOCTH U NpsMOW. KacaTesnbHast M CceKylasi K OKPY>XHOCTH. OKpY>KHOCTb, BIMCaHHasl B
yros. BrivcaHHast ¥ onmcaHHasi OKpY>KHOCTH TPeyroJIbHUKa.

8 KVIACC

UYetsipéxyroyspHuky. IlapasuiesorpamMM, ero mpus3HakKd M CBoOMCTBA. YacTHble cilydau
Triapa’siyieiorpaMMOB  (TIPSIMOYTOJIBHUK, poMO, KBajJpaT), WX TpPU3HaKW W CBoMcTBa. Tparerus,
paBHOOOKasI Tparieryisi, eé CBOMCTBa ¥ Npr3HakK. [IpsMoyrosbHas Tparnernysl.

Mertop, yzaBoeHnuss MejuaHsbl. llenTpanbHas cuMMertpusi. Teopema Pajneca U Teopema O
NIPOINOPLIMOHA/IBHBIX OTpe3Kax.

CpejHue TMHUM TpeyroibHUKA U TpaneLuu. LleHTp Macc TpeyrosbHUKa.

[Togobuvie TpeyroabHUKOB, Ko3dduimeHT nogobus. [Ipu3Haku mogobust Tpeyrosb-HUKOB.
[TpumMeHeHue NOAOOUS TIPU pellieHnH TIPaKTUUeCKUX 3a/jau.

CaoiicTBa momazeid reomeTpuueckux ¢uryp. ®@opmysiel s /0OLIa4U TPeYrojbHUKA,
rapa’siziesiorpaMma, poMm6a 1 Tparnenyu. OTHoIIIeHHe TTolaZiel MoA00HbIX Guryp.

Beruricnienue mionazieil TpeyroabHUKOB M MHOTOYTO/TbHUKOB Ha KJleTyaToi Oymare.

Teopema Iludaropa. IIpumenenue Teopemsl [Iudaropa mnpy pelieHWH NPaKTUUECKHUX
3aja4.

CHHyC, KOCHMHYC, TaHI'eHC OCTpOro yrja IIpsMOYI'OJIbHOIO TpeyrojbHuKa. OCHOBHOe
TPUTOHOMEeTpUUEeCKoe TOX/eCTBO. Tpuronomerpuueckue pyHKLuM yriaos B 30, 45 u 60°.

BrvicaHHbIe U LieHTpasibHbIE YTJIbl, YTOJ MeXAY KacaTelbHOM M XOPJOWU. YTJIbl MeXIy
XOpAaMM M CeKylyuMHM. BricaHHele UM OnMcaHHble YeTbIPDEXYTONBHUKM. B3anmHoe
pacriosiokeHre JByX OKpy>kHOcTeii. Kacanue okpyskHocTeit. OOlue KacaTe/ibHble K [IByM
OKPY>KHOCTSIM.

9 KJ/IACC

CuHyc, kKocuHyC, TaHreHc yriioB or 0 go 180°. OcHOBHOe TpPUTrOHOMETpHUYECKOe
TOXeCTBO. POpPMYJIbI IPUBEZIEHNUS.



Pemienve TpeyrosbHuUKOB. Teopema KOCHMHYCOB U TeopeMa CUHYCOB. Pelenue
NpaKTUYeCKUX 3a/iau C UCTI0/Ib30BaHUEM TeOpeMbl KOCUHYCOB U TeOpeMbl CUHYCOB.

[Tpeo6pa3zoBanue nogobusi. [Tog061e COOTBETCTBEHHBIX 37IEMEHTOB.

Teopema 0 npou3sBeJileHNMY OTPe3KOB XOp[, TeopeMbl O NPOM3BejleHUH OTPEe3KOB CeKYIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOU.

BekTtop, pgnuHa (MoOAy/nb) BeKTOpa, COHArpaB/ieHHble BeKTOPbI, MPOTUBOIIOI0XHO
HanpaBJ/IeHHble BeKTOPbl, KOJ/UIMHEAapHOCTb BEKTOPOB, PAaBeHCTBO BEKTOPOB, ONepaLuy Haj
BeKTOpaMU. Pa3jiokeHue BeKTOpa I10 JBYM HeKOJ/UIMHeapHbIM BeKTopaM. KoopauHaTel BeKTopa.
CkassipHOe IIpoM3Be/ieHre BeKTOPOB, [IPUMeHeHUe [I/1s1 HAXOKeHUs [I/IUH U yTJIOB.

[lexapTOBbl KOOpJMHATBI Ha IIJIOCKOCTU. YpaBHEHUS TIPSIMOM K OKPY)KHOCTU B
KOOpJMHaTax, llepeceuyeHye OKpY>XKHOCTeU U NpsMbIX. MeTo/, KOOpAWHAT U ero puMeHeHue.

[IpaBuIbHBIE MHOTOYTO/IBHUKU. [l/IiHa OKPY>KHOCTU. I'paZiycHas v pajuaHHasi Mepa yria,
BBIUMC/IEHHe JJIMH YT OKpYy>XHOCTel. [Inomaap Kpyra, ceKTopa, CermeHTa.

[IBV>KeHUs TIJIOCKOCTH M BHYTPEHHUE CUMMeTpUU (Uryp (3/1eMeHTapHble TIpe/[CTaBIeH s).
[TapannensHeni nepesoc. IToBopor.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUHA IIPOI'PAMMbBLI YUYEBHOI'O
KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JINUHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUs IporpaMmbl yueOGHOro Kypca «['eomerpusi»
XapaKTepU3yTCS:

1) naTpuoTHUYecKoe BOCIMTaHHE:

NpOsIBJIEHMEM HHTepeca K TPOLUIOMY M HaCTOSI|eMy POCCHMHCKOW MaTeMaTHKH,
L[EHHOCTHBIM OTHOLLUEHWEM K [JOCTM)KEHUSIM POCCUMCKMX MaTeMaTUKOB M POCCUMCKOU
MaTeMaTHUUeCKOU IIKOJIbl, K MCT0/Ib30BaHUI0 STHUX JOCTM)KEHUI B PYTUX HayKaxX Y MPUK/IaJHbIX
cdepax;

2) rpa)kaHCKoe U yXOBHO-HPABCTBEHHOE BOCIIUTaHHe:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s13aHHOCTeN Tpa)k[aHWHA W peaau3allid ero Iipas,
npe/iCTaB/ieHWeM O MaTeMaTH4yeCKUX OCHOBax (YHKLIMOHUPOBAaHUS Ppas3/MUHBbIX CTPYKTYP,
sIBJIEHUM, TpOLieAyp TPa)kKJaHCKOro o0ijecTBa (HaripuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CY>KIEHUIO 3TUYeCKHUX TPo0JsieM, CBS3aHHBIX C TPAaKTUUYECKUM TPUMeHEeHHeM [[OCTHKeHUH
HayKH, 0CO3HaHUEM Ba’KHOCTU MOPaIbHO-3TUUECKUX MPHHLUIIOB B /1eATe/IlbHOCTH YYEHOTrO;

3) TpyAOBOe BoCIMTaHHeE:

YCTaHOBKOM Ha aKTMBHOE yuyaCTHe B pelleHHWd TpaKTUUeCKHWX 3alau MaTeMaTh4yecKou
HAaIpaBJIeHHOCTH, 0CO3HAaHWeM Ba)KHOCTH MaTeMaTH4ecKoro obpa3oBaHuUs Ha MPOTSHKEHUH BCeH
YKU3HU [IJ1s1 YCIelHOW MpodeCcCHOHAMbHOM JieTe/TbHOCTA U Pa3BUTHEM HeOOXOAUMbIX YMeHHH,
OCO3HaHHbIM BBIOODOM ¥ TIOCTPOEHWEM WHAWBUAYa/NbHON TpaeKTopuu 00pa3oBaHusI U
YKU3HEHHBIX TJIAHOB C YYETOM JIMUHBIX HHTEPeCOB U 0011[eCTBeHHBIX MMOTpeOHOCTel;

4) s3cTeTUeCKOe BOCIIUTAHHE:

CMOCOOHOCTBIO K 3IMOL[MOHAJILHOMY M 3CTeTUUeCKOMY BOCIIDUSATHIO MaTeMaTHueCKHX
00BbeKTOB, 33/jau, pellieHnH, PacCy»KJeHNH, YMEeHHIO BUZIeTh MaTeMaTUdeCKre 3aKOHOMEePHOCTH B
VICKYCCTBE;

5) 1{eHHOCTH HAayYHOr0 M03HAHMA:

OpUeHTallell B JieITe/TbHOCTU Ha COBPEMEHHYH CHUCTeMy Hay4HbIX Tpe/cTaBjieHud 00
OCHOBHBIX 3aKOHOMEDHOCTSIX pa3BUTHSI Ue/lOBeKa, NPHUPOJbl M 0O0IecTBa, NOHUMaHHEM
MaTeMaTUUeCKOM HayKu Kak c(epbl ueroBeYeCKOW [eATelbHOCTH, 5TaroB e€ pa3BUTUS U
3HAYMMOCTH [JIs1 pa3BUTUS LIMBUIM3ALUY, OB/IaZleHHeM sI3bIKOM MaTeMaTHUK{ M MaTeMaTH4eCKOou
KyJIbTypOM KakK CpeJCTBOM [I03HaHUSl MHpa, OBJaJleHWeM TPOCTEMIMMY HaBbIKAMU
YCCJIe/I0BaTe/TbCKOM JlesTeIbHOCTH;

6) ¢usmueckoe BocnuraHue, (¢opMHpPOBaHHe KYJAbTYpPbl 3[A0POBbA M
3MOLIMOHA/IBHOTO 0/1arono/Ty4ms:

TOTOBHOCTBIO TIPMMEHSITb MaTeMaTHuecKhe 3HaHWsi B HHTepecax CBOEro 3/l0pOBbS,
BeJIeHHsI 3[J0POBOTO 00pa3a >KWU3HU (370pOBOe MUTaHKe, cOa/laHCMPOBAHHBIA PEXKUM 3aHATHH U
OT[pIXa, peryJsipHas (pusnueckass akTHBHOCTb), C(OPMHUPOBaHHOCTbIO HaBblKa pedeKcuH,
TIpHM3HAHKEM CBOETO MPaBa Ha OLIMOKY U TaKOTo >Ke TpaBa ApPYyroro ueyioBeKa;

7) 3Ko0/1I0rHYecKoe BOCIUTaHHe:

OpUeHTal[ell Ha TpUMeHeHHe MaTeMaTHUeCKNX 3HaHWW [/ pelleHus 3ajad B 00sactv
COXPaHHOCTU OKpY’Kalollled Cpefbl, TUIAHWPOBAHMS TIOCTYNKOB M OLIEHKM KX BO3MOXKHBIX
TIOC/IeICTBUM /IJ1s1 OKPY’Karole Cpe/ibl, OCO3HaHWeM I100a/lbHOTO XapakKTepa 3KOJIOTHYeCKUX
npobsieM U myTel UxX pelleHus;

8) aganTanya K H3MeHAIUMCA YCI0BUAM COIMATbHOM M IPUPO/HOM Cpe/ibI:

TOTOBHOCTBIO K [IEMICTBUSIM B YC/IOBUSX HEONpe/ie/IEHHOCTH, MOBBILLIEHUIO0 YDPOBHSI CBOeH
KOMIIeTeHTHOCTH 4epe3 MPaKTUUeCKyH /1eTe/IbHOCTb, B TOM UHMC/Ie YMeHHe yUUTbCS y JPYTUx
nrofield, mpuobpeTaTh B COBMECTHOM JleTeNIbHOCTH HOBble 3HaHUS, HABBIKU U KOMIIETEHL[UU U3
OTbITa /IPYTHX;



HeoOX0AMMOCTRIO B (HOPMHUPOBAaHUY HOBBIX 3HAaHWM, B TOM umrcie pOpMYIMPOBaTh HAEH,

TIOHSATHSI, TUIOTe3bl 00 00BEKTaxX W sIBJIEHUsIX, B TOM UHCJIe paHee HEU3BeCTHbIX, 0CO3HaBaTh
neduIThl COOCTBEHHBIX 3HAHMM U KOMIIETeHTHOCTeH, IIJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  0CO3HABaTh CTpeCCOBYKO CHUTyalJUKO, BOCIIDUHHWMATL CTpPeCCOBYHO

CUTYal[I0 KaK BBI30B, TPeOyIOIIMII KOHTPMep, KOPPEKTHPOBaTh IPUHUMAaeMble pelieHus U’
JencTBusi, pOpMy/IMPOBaTh U OLeHMBaTh PUCKU U TIOC/IeICTBUS, (HOPMUPOBAThH OMBIT.

METAITPEJMETHBIE PE3YJ/IbTATbI

ITo3naBaTe/1bHbIE YHUBE€pPCA/IbHbIE leEGHbIe AEﬁCTBHﬂ

Ba3oBble jiornueckue JeMCcTBUA:

BBISIBJISIT M XapaKTepH30BaTh CyIeCTBEHHbIe TPHU3HAKA MaTeMaTHueCKUX OO0BEeKTOB,
TOHATUM, OTHOLLEHUN MeX[y MOHATUSAMH, (OPMYIUpPOBaTh OIpefefleHUs TOHITUM,
yCTaHaB/IMBAaTh CYIL[eCTBEHHBIM MPH3HaK K1accu(yKaryy, OCHOBaHUs AJisi 00001eHus 1
CpaBHeHMs, KpUTepUHX TIPOBOAMMOIO aHa/lIn3a;

BOCIIPUHUMATh, (HOPMY/IMPOBATh W TIPeoOpa30BLIBATh CYXKIEHUS: YTBepAUTebHbIe U
oTpUlLIaTe/IbHbIe, e[MHUUHbIe, YaCTHbIE U 0011[1e, YC/IOBHBIE;

BBISIB/IATH MaTeMaTUUyeckre 3aKOHOMEePHOCTH, B3aUMOCBSI3U U MPOTUBOpeuus B (hakTax,
JIAHHBbIX, HAO/MIO/IeHUsIX W YTBepXK/AeHUsiX, TMpejjaraTb KPUTepUU /ISl BbISBIEHUs
3aKOHOMEpPHOCTeHN U MPOTHUBOPEeYUH;

JlenaTh BbIBOZBI C UCIOJIb30BAHUEM 3aKOHOB JIOTMKH, J€IYKTHBHBIX U WHAYKTHBHBIX
YMO3aK/IFOUeHUH, YMO3aK/IF0UeHHUM 10 aHaJIOTHH;

pa3bupath JoKa3aTenbCTBa MaTeMaTUUeCKUX YTBeP)KAeHHH (TpsiMbie ¥ OT TMTPOTUBHOTO),
MPOBOJUTh CaMOCTOSITeJIbHO HECJIO)KHbIe Jl0Ka3aTe/lbCTBAa MaTeMaTUuyecKuX (hakToB,
BBICTPAaMBaTh apryMeHTal[|i0, MPUBOJUTL TPUMePbl U KOHTPIIPUMepbI, 000CHOBBLIBATh
COOCTBEHHBIE PACCYK/EHUS,

BbIOMpaTh Criocob pelleHuss yueGHOM 3afjauu (CpaBHMBaTh HECKOJIbKO BapHMaHTOB
peleHus], BHIOWPATh Hanbosiee TIOAXOASIIMNA C YUYETOM CAMOCTOSITE/IEHO BbI/I€TIEHHBIX
KpUTEpUEB).

Bba3oBble ucciefoBaTe/IbCKUE JeHCTBUA:

WCII0/Ib30BaTh ~ BOMPOCHI  KAK  HWCC/IeJOBaTe/IbCKUK  WHCTPYMEHT  T03HaHWUS,
(hopMy/IMpOBaTh BOMPOCHI, (DUKCUPYIOIIKE MPOTHBOpeUre, MpobaeMy, CaMOCTOATETLHO
yCTaHaB/IMBaTh MCKOMOe U JiaHHOe, (pOpMHUPOBATh THIIOTE3y, apryMeHTHPOBATh CBOIO
TO3UIL[1I0, MHEHHE;

MPOBO/IUTh TI0 CAMOCTOSITE/IbHO COCTAaB/IEHHOMY TUIaHYy HEC/OXHBINA 3SKCTIIepUMEHT,
HeDOJIbIlIoe  MCC/IeZIOBAaHWEe 110 yCTAaHOB/IEHMIO OCOOEHHOCTeH MaTeMaTH4eCcKOoro
00BeKTa, 3aBUCUMOCTel 00BEKTOB MeXXay cob0ii;

CcaMoCTosATe/IbHO  (hopMy/IMpoBaTh  00OOIIEHHMST W BBIBOABI 10  pe3y/jbTaTaM
NPOBEJIEHHOTO HAO/FO/IeHNs, WCC/Ie/OBaHUs], OLIEHHWBAaTh /OCTOBEPHOCTh MOTYYEeHHBIX
pe3y/bTaToB, BBIBOZOB U 0000I1|eHN ;

TIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE TPOLIECCA, a TAKXKE BLIIBUTATh MPEATION0KEHHUS
0 €ro pa3BUTHH B HOBBIX YCJIOBUSIX.

Pab6ora c uadopmanueii:

BBISIBJISIT HEJJOCTATOUHOCTb M U30BITOYHOCTH MH(OPMALUH, TaHHBIX, HEOOXOJUMBIX [IIsI
pellieHus 3a/auu;

BbIOMpaTh, aHA/TM3UPOBATh, CHCTEMAaTH3MPOBaTh M WHTEPIIPETHPOBATh WH(OPMAIHIO
Pa3UUHBIX BU/OB U (hOPM Ipe/iCTaB/IeHUS;

BbIOMpaTh (hopMy Tpe/cTaBIeHus] MHGOPMALMM U WUTIOCTPUPOBATh pelllaeMble 3a/1aun
cxeMaMH, iMarpaMMaMiy, MHOM rpadyKoi 1 uX KOMOWHALUsAMUY;



OLleHMBaThb HaZl&)KHOCTb WH(OPMaLMM 0 KPUTEPUsIM, Tpe/JIO’KeHHbIM yuuTeseM WId
c(hOpMy/IMPOBaHHBIM CAMOCTOSTE/TBEHO.

KoMMyHHKaTHBHbBIE yHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

BOCIIPMHMMATh ¥ (POPMYJIUPOBATh CYXXJEHUSI B COOTBETCTBHU C YCJIOBUSIMM W LI€JISIMU
00lLIeHus], SICHO, TOYHO, TPAaMOTHO BBbIPa)KAaTh CBOI TOYKY 3pEHUs] B YCTHBIX U
MMCbMEHHBIX TEKCTAaX, [aBaTh MOSICHEHUS TI0 XO/y pelleHus 3alaud, KOMMEeHTHUPOBATh
TIOTyUeHHBIN pe3y/bTaT;

B X0Zle 0OCyX/leHHs 3a[jaBaTh BOIIPOCHI TI0 CYII[eCTBY 0OCY>KZaeMoil TeMsl, 1pobiembl,
pelaeMoy 3ajiauv, BbICKA3bIBAaTh H/|eH, Halle/IeHHbIE Ha MOUCK PELIeHMUs], COTIOCTaB/ISTh
CBOU CYXK/IEHUSI C CY)XI€HUSMH APYTMX YUYaCTHUKOB /IMasiora, OOHapy>KUBaTh pa3jinyue
U CXOJACTBO TIO3WIMH, B KOPPEKTHOW ¢opme ¢(opMymMpoBaTh pa3HOI/IACUsi, CBOU
BO3pa’KeHUST;

MPe/ICTaB/IATh Pe3y/bTaThl PelleHHs 3a/laud, KCIIepUMEeHTa, UCCIeA0BaHUs, TPOEKTa,
CaMOCTOSTE/IbHO BbIOMpaTh (popMaT BBICTYIUIEHUS] C YYETOM 3afiay Tpe3eHTalud |
0COOeHHOCTeH ayTUTOPHH;

TIOHUMATh W UCTIO/Ib30BaTh MPEUMYIIIeCTBa KOMaHAHOW U UHIUBHU/YaTbHOW PabOThI TIpH
peleHrH yueOHbIX MaTeMaTHUeCKUX 3a/1au;

NIPUHUMATD 11e/lb COBMECTHOM [1eSITe/TbHOCTH, M/IAHUPOBATh OPraHW3ALMI0 COBMECTHOM
paboThI, pacrpesiesiTb BUABI pPabOT, AOrOBapUBaThCs, 00CYX/AaTh MPOIECC W Pe3y/IbTaT
paboTbl, 00600111aTh MHEHUST HECKOJIBKUX JIFO/Iei;

y4YacTBOBATh B TPYMIOBBIX hopmax paboThl (00CyKeHusl, 0OMEH MHEHUSIMH, MO3TOBbIe
IITYPMBI U IPYTHE), BBITIONHSATH CBOKO YacTb PabOThl M KOOPAMHUPOBATH CBOU JI€HCTBUS
C JPYTMMHM YjieHaMH KOMaH/Ibl, OIIeHMBaTh KaueCTBO CBOEro BKJa/a B OOLIMI MPOAYKT
TI0 KpUTEPUSIM, CHOPMY/TMPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBHSI.

Pel"ynﬂTl/lBHbIe YHUBepPCA/IbHbIE y'ﬂ?ﬁHbIE ]I[EﬁCTBI/Iﬂ

Camoopranu3anus:

CaMOCTOSITE/IbHO COCTaBJ/IATh I7IaH, aJrOPWUTM pelleHHs 3aZiaud (WM ero uacTb),
BbIOMpaTh Crmoco0 pellleHWss C YYETOM HMEIOIIUXCS pPecypcoB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTUpPOBaTh U KOPPEKTUPOBAaTh BapWaHThI pellleHU C Y46TOM
HOBOW MH(OpMaL1K.

CﬂMOKOHTpOJIb, 3M0].[PIOHHJ'IBHI)II71 HHTE/1/IEKT:

B/aJleTh CcriocobaMu CaMOMpOBepKH, CaMOKOHTPOJIsI TIpoliecca M pe3y/ibTaTa pelleHust
MaTemMaTH4YeCKOM 3a/jauu;

npeIBUZIETb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb TPH DelleHUU 3afilauid, BHOCUTD
KODPEKTHBBI B /IeSITE/IbHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HaWIEHHBIX OIIMOOK,
BbISIBJIEHHBIX TPYAHOCTeH;

OLIeHMBAaTb COOTBETCTBUE pe3y/ibTaTa AesiTe/JIbHOCTA TOCTaB/AeHHOMN LIe/M U YCIOBUSIM,
0OBSICHSITh TIPUUMHBI OCTWXKEHHUS WK HeZOCTYXKeHUsI 11e/1d, HaXOJUTh OIIHOKY, /JaBaTh
OLIEHKY MPUOOPETEHHOMY OITBITY.

INIPEIMETHBIE PE3YJ/IbTATBI

K koHily oOyuenusi B 7 Kjacce 0OyuyarOL[WiiCs TIOMYyUWT CleAyHOIIMe IpeJMeTHbIe

pe3y/bTaThl:

Pacrnio3HaBaTh u3yueHHble TeoMeTpUueckue (UIypbl, OMNpeJensiTb UX B3aUMHOE

pacriosiokeHre, n300pa)kaThb TeoMeTpuueckue QUryphl, BBIMOJHATH YepTeKU 0 YCJIOBUIO
3afauu. V3MepsTh JIMHelHble W YIJIOBble BelWuMHbI. PelllaTh 3aj7auv Ha BbIUMC/IEHWE [JIUH
OTPE3KOB Y BeJIMUUH YIJIOB.



Henats TpyOyO OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMUMH IPEJMETOB B peasbHOW >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3nnyath pa3Mepsbl 3TUX 00BEKTOB TI0 TIOPSI/AKY BEJIMYUHBL.

CTpouTh 4epTeXxy K reOMeTPUUeCKUM 3a/jadaM.

[Tonb30BaThCs TpU3HAaKaMK paBeHCTBA TPEYrOJbHUKOB, WCIIO/b30BaTh I[PU3HAaKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB TPY PellleHnH 3a/1ad.

[TpoBOAUTH JIOTMYECKUE PacCy KAEeHHUs C UCTI0/Ib30BaHMEM reOMeTPUUYEeCKUX TEOPEM.

[Tonb30BaThCsl TMPU3HAKAaMM PpaBeHCTBA MPSIMOYTOJIbHBIX TPEYroJbHUKOB, CBOMCTBOM
MeJMaHbl, TIPOBeJEHHOM K THUIIOTeHy3e IMPSIMOYrOJbHOIO TPEYro/JbHHKA, B PpeLIeHUH
reoMeTpUYeCKUX 3a/au.

OmnpezensTb MapasiiebHOCTh TPSIMBIX C TIOMOILBIO YTJIOB, KOTOpbie 0Opa3yeT ¢ HUMHU
cekywmasa. Onpefienars napauiesbHOCTb NPSMBIX C ITOMOLBI0 PaBEHCTBA PACCTOSTHUM OT TOYeK
OJJHOU MpSIMOM 10 TOUEeK APyroi NpsiMoi.

PeraThb 3alaun Ha Ket4yartoii Oymare.

[TpoBOAUTHh BLIUMC/IEHUSI U HAXOJWTh UMUC/IOBble U OYyKBeHHble 3HAueHUs YIJIOB B
reoMeTpuuecKux 3ajjauax C  MCI0/Ib30BaHWEM CYMMbl  YI7IOB  TPEYrojlbHUKOB M
MHOT'OyTOJIbHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBLIX TP IepeceyeHHH JBYX Tapaslie/ibHbIX
NPSMBIX CeKyllel. PemaTe npakTryeckue 3aiauv Ha HaxXOXKZeHHe yTJyIoB.

BnajeTs NoHsATHEM reoMeTpUYeCKOro MecTa ToueK. YMeThb OIpejiesisiTb OMCCeKTPUCY yrIja
Y CepeJUHHBIM NepIIeHUKYJISIP K OTPe3Ky Kak reoMeTpruuecKre MecTa TOUeK.

@dopmyMpoBaTh OMpe/ie/ieHUs] OKPY>KHOCTH U Kpyra, XOpZbl U JuameTpa OKPY>XHOCTH,
T10J/Ib30BaThCSl UX CBOMCTBAMU. Y MeTb IIPUMEHSATh 3TH CBOMCTBA NIPU PellleHuH 3a/au.

BrageTtb MoHSATHEM ONMMCAHHOM OKOJIO TPEYroJibHUKA OKPY)>XHOCTH, YMEeTb HaxXOJWUTh eé
1ieHTp. [To/b30BaThCs (hakTaMu O TOM, UTO OMCCEKTPHUCHI YTJIOB TPEYTOJbHUKA MepeceKarTcs B
OJJHOM TOUKe, WU O TOM, UYTO CepeJuHHble TepIIeHJUKY/Ispbl K CTOPOHaM TpEYroJibHUKa
TepeceKaroTCs B OJHOU TOUKe.

Bnager mnoHsATMEM KacaTebHOW K  OKPY)KHOCTH, [10/Ib30BAThbCS TEOpPEMOM O
TNeprIeHJVKYJ/IIPHOCTH KacaTeJlbHOM U paZinyca, MPOBeIEHHOr0 K TOUYKe KaCaHUsl.

[Tonb30BaThCs MPOCTEMIIMMU TeOMEeTPUYECKUMM HepaBeHCTBaMM, TOHMMaTb UX
NPaKTUYeCKUA CMBICII.

[IpoBOAUTHL OCHOBHBIE TeOMETPUYECKHE TOCTPOEHUS C TOMOLLbIO LIUPKYJISl U JINHEHKHU.

K koniy oOyuenusi B 8 ksacce oOyuarou[uiicsi TIOMyUWT CeAyHOIIye IpeJMeTHbIe
pe3y/bTaThbl:

Pacrnio3HaBaTh OCHOBHBIE BH/ibl UETHIPEXYTOJILHUKOB, UX 3/IEMEHTHI, I0Jb30BaThbCs HX
CBOMCTBAaMH IPU pellleHnH TeOMeTpUYeCcKrX 3a/1au.

[IpyMeHATb CBOMCTBA TOUKM [epeceueHrsi MeJuaH TpeyrojbHUKa (LleHTpa Macc) B
pelleHnH 3aziau.

Bnazets noHsATHEM CpejiHel JIMHUM TPeyrojibHUKa U Tparelyy, IPUMeHSTbh UX CBOWCTBA
IIpY pelleHWd reoMeTpuueckux 3agau. [losmb3oBaTbcs Teopemoit Paneca U TeopeMon O
NIPONOPLIMOHA/IBHBIX OTPe3Kax, IPUMEHSTh UX /JIS1 PelleHus [IPaKTUYeCKuX 3azad.

[TpyuMeHsITh IPU3HAKU T10/[00MST TPEYTOIbHUKOB B pellieHU reoMeTpHUUecKrX 3a/jau.

[Tonb3oBatbest Teopemol [Iudaropa pAnsi pellieHUs] TeOMETPUUECKUX M TPaKTUYeCKUX
3aau. CTpoUTh MaTeMaTUUeCKyr MOJe/b B MPAKTMUEeCKUX 3ajjauax, CaMOCTOSITE/IbHO JlenaTh
4yepTéxX U HaXOJUTb COOTBETCTBYIOLIME [/IMHBI.

Bragerb MOHATMSIMM CHHyCa, KOCMHyCa M TaHreHCa OCTPOro yrja NpsSMOYroJIbHOTO
TpeyroJibHUKa. I10/1630BaTbCsl STUMU NTOHATUAMU /15 pellleHrs] IPAKTUYeCKUX 3aZau.

Bbruncsiare  (pa3nuuHbIMM - criocobaMu) — TIOMIAZb — TPeyroyibHUKAa W TJI0IIaju
MHOTOYTOJIbHBIX ~ uUryp (MO/b3ysich, T7e HeoOXOAWMO, KalbKy/JasaTopoMm). IIpumeHSTH
T0JyuYeHHbIe YMEeHUs B MPaKTUYECKUX 3a/avax.

BnazseTe MOHATUSAMU BMNHMCAHHOTO W L|@HTPAJbHOIO yIja, WCIO/Ab30BaTh TEOPEMbI O
BIIMCAHHBIX YyI/aX, YI/aX MeXJy XOopJaMu (CeKyL[UMH) U yIjle MeX/y KacaTeJbHOW U XOpJou
TIPY pellleHnY TeOMeTpUYeCcKUX 3a/au.



BrazieTb MOHSTHEM OMUCAHHOTO YeTbIPEXYTOJ/IbHHKA, TIPUMEHSITb CBOMCTBA OIMKMCAHHOTO
YeThIPEXYT0/IbHUKA TIPU pellieHrH 3a/jau.

[TpuMeHSITb TIOJTyueHHble 3HAHUSI HA MpaKTHKe — CTPOUTb MaTeMaThueckKrhe MOZeNu [iist
3a/la4 peaslbHOM >KHU3HU U TIPOBOJIUTH COOTBETCTBYIOIIHE BLIUMCIEHUs C TIPUMEHEeHHEM TT0100uUs
Y TPUTOHOMETPHH (TI0/b3YsICh, T7ie He00X0AUMO, KalbKy/ISITOPOM).

K koHily obyueHuss B 9 Kijacce OOyYarOIIUNUCSA TIOMYUYUT CJeAyIOI[Ue TIpeaMeTHbIe
pe3y/bTaThl:

3HaThb TpUrOHOMeTpHUYecKhe (YHKIMM OCTPBhIX VIJIOB, HaXOJUTb C HUX TOMOIIbIO
pas/uyHble  3JIeMEeHTbl  MPSIMOYTOJIbBHOIO  TPeYyroJibHUKa  («pelleHre  MpsSIMOYTObHBIX
TPeyroJbHUKOB»). HaxouTh (C MOMOIIbI0 Ka/bKYISTOpa) [JMHBI U YT/bl i HeTaOJIMUHBIX
3HAYEHUH.

[Tonb3oBaTbcst (hopMysiamMu TIpUBe/IeHHsI 1 OCHOBHBIM TPUTOHOMETPUUECKUM TOXIEeCTBOM
JJ/1s1 HAXOXKJ,eHUSI COOTHOILIEHUI MeXX/ly TPUTOHOMETPUUECKUMU BeTMUMHAMM.

Wcrionb3oBaTh TeopeMbl CUHYCOB M KOCUHYCOB /I HAXOXK/IeHUs Pa3/IMUHbIX 3/IeMEHTOB
TpeyrojibHUKa («pellleHre TPeyroJibHUKOB»), TPUMEHSITh WX TMpPH pellieHUH TeoMeTpUUeCKUX
3aziay.

Brnazets noHATHsIMM TipeoOpa3oBaHus 10[00Hs, COOTBETCTBEHHBIX 3/IEMEHTOB TIOJJ00HBIX
¢uryp. ITomb30BaThCSI CBONMCTBAMU TO00MS TIPOM3BOIBHBIX (DUT'YP, YMETb BBIUNC/SATH JAJTUHBI U
HaXO/IUTh YTJIbI y TOA00HBIX (uryp. IIpuMeHsATh CBOWCTBA MOA00MS B TIPAKTUUYECKUX 3a/lavyax.
YMeThb NPUBOAUTD TIPUMEpHI TTOA00HBIX (PUTYp B OKPY>KatOIlleM MHpe.

[Tonb30BaThCs TeopeMaMH O TPOM3Be/leHHH OTPEe3KOB XOpZ, O MPOU3BeJeHUU OTPe3KOB
CeKyIIUX, O KBaj/ipaTe KacaTe/JbHOM.

[Tonb30BaThbCs BEKTOpPAMU, TIOHMMAaTh MX TeOMeTpUUeCKWd U (QPU3NYeCKUil CMBICT,
TPUMEHSITb UX B peIllIeHUM TreoMeTpUUeCKUX M (puanueckux 3ajau. [IpuMeHSATb CKasisipHOe
MpOU3Be/leHHe BEKTOPOB /11 HAXOXK/IeHUs IJIVH U YTJIOB.

[Tonb3oBaTbCs MeTOZOM KOODAWHAT HA TUJIOCKOCTH, TIPUMEHSITb €ero B pelleHur
reoMeTpUUYeCKUX Y MPaKTUYeCKUX 3a/au.

BniafileTe TOHATHSIMUA TIPaBUJIBHOTO MHOTOYTO/bHUKA, JAJUMHBI OKPY>KHOCTH, AJIMHBI AYTH
OKPDY>KHOCTM U paZJMaHHOM Mephl yIJa, YMeTb BbIYMC/SATH IUIOIA/[b Kpyra U €ero 4yacTew.
[IpyMeHSTD MoyueHHbIe YMeHUs B PaKTUUYeCKUX 3aJjadax.

Haxoauth ocu (Wiv LIeHTPbl) CUMMeTpPUU (GUTYDP, TIPUMEHSTb [BW)KEHHUSI TJIOCKOCTU B
MPOCTEUILINX CTyYasix.

[TpuMeHSITb TOJTyueHHble 3HAHUSI Ha MpaKTHKe — CTPOUTh MaTeMaThuecKrhe MOZeNu [iist
3a/la4 peasbHOM >KU3HU U TIPOBOJIUTH COOTBETCTBYIOIIHE BLIUMCIEHUs C TIPUMEHEeHHEM TT0100uUs
Y TPUTOHOMETPUUECKUX (DYHKIMH (TT0/Tb3YSICh, T/le He0OX0JUMO, Ka/IbKY/IATOPOM).



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KJIIACC
KosimuecTBo yacos JJIeKTPOHHBIE
Ne o/ HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
) MporpaMMbl Bcero KOHEPOHLHH HpﬁaKT"quK"e oOpa3oBare/bHbIE
e padoThI padoThI pecypcei
[IpocrTeiiilivie reoMeTpUUeCcKre GUIyphbl U bubmioreka LJOK
1 VX CBOMCTBA. VI3MepeHHe reoMeTpUYecKrux 14 http
BeJINUUH s://m.edsoo.ru/7f415e2e
bubmoreka LJOK
2 TpeyronbHUKM 22 1 http
s://m.edsoo.ru/7f415e2e
[TapannienbHble NpsiMble, CyMMa YTJIOB Bnbmorexa OK
3 T 5 rOJIbHUKA P ' g 14 1 hutp
pey s://m.edsoo.ru/7f415e2e
bubmoTeka LIOK
OKpy>XHOCTb U KpyT. ['eomeTpuueckue
4 MOCTPOEHUS 14 1 htp
P s://m.edsoo.ru/7f415e2e
bubmoteka LJOK
5 [ToBTOpEHME, 0000IIIEHHE 3HAHUH 4 1 http
s://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOI'PAMME




8 KNIACC

KosnyecTBo yacoB JJ/IeKTPOHHbIE
Ne /i HaumMeHoBaHMe pa3/e/ioB U TeM (yudposBbie)
B MporpaMmsbI Bcero KOHEPOJ"’HH IIp ;KT"‘IECKM oOpa3oBarTe/IbHbIE
e paboTbl padoThI pecypcer
bubmoreka [IOK
1 UeTbIpEXyTro/IbHUKU 12 1 http
s://m.edsoo.ru/7f417e18
Teopema ®asieca u Teopema 0 bubmoreka IIOK
2 TIPOTIOPLIMOHA/ILHBEIX OTPe3Kax, Mo00HbIe 15 1 http
TPeyroJbHUKU s://m.edsoo.ru/7f417e18
[Tnowans. HaxoxxaeHue miomjazeit bubmmoreka IIOK
3 TPeYro/JIbHUKOB ¥ MHOTOYTO/TbHBIX (HUTYP. 14 1 http
ITnomiaam nomoOHBIX GUryp s://m.edsoo.ru/7f417e18
4 Teopema ITudaropa v Hauana 10 1 E_tl/tlg muoreka LOK
TPHTOHOMETDHH s://m.edsoo.ru/7f417e18
YT/l B OKPY>KHOCTU. BrivicaHHbIe U Bu6morexa ITOK
OTKCaHHbIe YeThIPEXYTOIbHUKU.
> KacaTenbHblie K okpykHOCTH. Kacanue 13 1 hitp
1 OKpY ' s://m.eds00.ru/7f417¢18
OKDY>KHOCTel
bubnmoreka LJOK
6 [ToBTOpEHUe, 0600ITIeHNe 3HAHUI 4 1 http
s://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
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9 KVTIACC

KosinuecTBo uacoB JJ/IeKTPOHHBbIE
Ne /i HaumeHoBaHMe pa3/e/ioB U TeM (yudposBbie)
i} NMPOrpaMMblI Bcero KOH;pOJIbeI IIp ﬁaKT"quK"e oOpa3oBaTe/IbHbIE
e paboTbI padoThI pecypcer
bubmoreka IIOK
1 Tpuronometpusi. TeopeMbl KOCUHYCOB U 16 1 htip
CUHYCOB. PellieHe TpeyroJbHUKOB s-//m.edsoo.ru/7f41a12¢
’ [Tpeo6pasoBanue nogobus. MeTpuueckue 10 1 Eg nmorexa HOK
COOTHOTIERHA B OKPYHHOCTH s://m.edsoo.ru/7f41al2c
bubmoreka IIOK
3 BekTopbl 12 1 http
s://m.edsoo.ru/7f41al2c
bubmoreka IIOK
4 JekapToBbl KOOPAHWHATHI Ha TVIOCKOCTU 9 1 http
s://m.edsoo.ru/7f41al2c
[IpaBu/IbHBIE MHOI'OYT'OJIbHUKU. [l/1vHa bubmoteka LIOK
5 OKDY>KHOCTH U TUIOIIA/b KpyTa. 8 http
Boruncnienue nionjazen s://m.edsoo.ru/7f41al2c
bubnuoreka IIOK
6 [ BY>KeHUs TJIOCKOCTH 6 http
s://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 060OIIIEHHE, 7 ’ EE nmoteka LOK
CHCTEMATH3ALIHA SHAHIM s://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
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