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INIOACHUTEJ/IBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouast mporpamma 1o yue6Homy Kypcy "T'eomerpus” ajist odydarompmxcsi 7-9 KimaccoB pa3paboTaHa Ha
ocHoBe dDeziepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa OCHOBHOTO 00I1ero obpa3oBaHus C
yUéTOM U COBpPEMeHHBIX MUPOBBIX TpeOOBaHUH, MPebsB/sIeMbIX K MaTeMaTH4eCKOMY 00pa30BaHHIO, U
TPaJIULMIA POCCUICKOTO 00pa30BaHusi, KOTOPbIe 00eCIeunBarOT OBJla/IleHHe K/TF0UeBLIMUA KOMITETEHIIUSMH,
COCTaBJISIOLIVMI OCHOBY /IJIs1 HETIPEPHIBHOTO 00pa30BaHMsI M CaMOPA3BUTHS], a TAaK)XKe IeJIOCTHOCTh
0011eKy/IbTYPHOT0, TMYHOCTHOTO ¥ TI03HABATeIbHOTO Pa3BUTHsI 00YYalOIUXCsA. B mporpaMme yuTteHbI nzen
¥ 1os10)kKeHus1 KoHIenmy pa3BuTHst MaTeMaTuueckoro obpasoBanus B Poccuiickoii ®epepauyn. B smoxy
1M pOoBO TpaHCHOPMaLIMU BCeX cep uesoBeueCcKOu JesTeTbHOCTH HEBO3MOYKHO CTaTh 00pa30BaHHbBIM
COBpeMeHHBIM uesioBeKoM Oe3 6a30BOI MaTeMaTHUeCKOW TIOATOTOBKU. YKe B ILIKOJIe MaTeMaTHUKa CJTY)KUT
OTIOPHBIM TIPEIMETOM [J1s1 U3yUeHHs] CME>KHBIX AUCLUTUIMH, a TI0C/Ie [IKOJIbI peaTbHOM HeoOX0AUMOCTbIO
CTaHOBWTCSI HerpepbIBHOE 00pa3oBaHue, uTo TpeOyeT MoJyiHOoLIeHHOM 6a30Boii 0011ie0b6pa3oBaTeIbHOM
MOJTOTOBKHY, B TOM UMCJ/Ie U MaTeMaTU4eCKO.

310 00yCNOBEHO TEM, UTO B HALLM JTHU PacTET UMC/I0 Npodecchid, CBsi3aHHBIX C HEIOCPe/ICTBEHHBIM
NpMMeHeHHeM MaTeMaTUKU: U B cepe SKOHOMUKY, U B OU3Hece, U B TEXHOJIOTMYECKHX 00J1acTsIX, U [JaKe B
ryMaHUTapHbIX cepax. Takum oO6pa3om, KPyT MIKOJILHUKOB, [7Isi KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HauYMMBbIM IIpeMeTOM, PaCLINPSIeTCs.

[TpakTHYecKas 1oJie3HOCTh MaTeMaTUKU 00yC/IOB/IeHa TeM, UTO eé TIPeZIMETOM SIBJISTFOTCST
(dbyHaMeHTa/bHbIe CTPYKTYPhI Halllero MUpa: MpOCTpaHCTBeHHbIe (hOPMbI U KOJTMUeCTBEeHHbIe OTHOIIIEHUsI OT
MIPOCTENIINX, YCBaUBAEMBIX B HETIOCPe/ICTBEHHOM OTIbITe, /10 JOCTaTOUHO CJIOXKHBIX, HEOOXOAUMBIX JIJIs
Pa3BUTHS HAYUHBIX U MPUK/IAJHBIX Wzel. be3 KOHKPeTHhIX MaTeMaTUUeCKHUX 3HAaHUM 3aTpy/ITHEHO MOHUMaHUe
TIPUHLIUIIOB YCTPOMCTBA Y UCTIOh30BaHUSI COBPEMEHHOM TeXHUKU, BOCTIPHUSATHE U UHTePIIpeTaIus
pa3Ho00pa3Hoi colanbHON, 5JKOHOMHUUECKOM, TIOJTMTHUeCKON HHGpopMaruH, Mano3hdeKTrBHA
MOBCe/IHeBHasI MPaKTHUUecKasi lesaTelbHOCTh. Kaxk/joMy uesioBeKy B CBOeM >KU3HU MPUXOAUTCS BBITIO/HSTh
PacuéThl ¥ COCTAB/ISITh a/IFOPUTMbI, HAXOAWUTh ¥ TIPUMEHSITh (hOPMYJIBI, BJIaZieTh MPaKTUUeCKUMU MTPUEMaMU
reoMeTpUUeCKUX W3MepeHUI U OCTPOeHU, YMTaTh HH(POPMaLIMIO, TIPeICTaB/IeHHYI0 B BU/ie Tab/IuIl,
JluarpamMm U rpa@MKoB, KUTh B YCJIOBUSIX HeOTpe/le/IEHHOCTH U MIOHUMAaTh BePOSITHOCTHBIN XapaKTep
C/TydaliHbIX COOBITHH.

O/THOBpPEeMEHHO C paciivpeHreM cep MpUMeHeH sl MaTeMaTHKKY B COBDeMeHHOM 0011jecTBe BCé Oosiee
Ba)KHBIM CTAHOBUTCSI MaTeMaTHYeCKUN CTU/Tb MBILLIJIEHHS], TIPOSIBJISIFOLIANCS B OTIpe/ie/IEHHBIX YMCTBEHHBIX
HaBbIKax. B rporjecce u3yueHust MaTeMaTHKX B apceHasl MPUEMOB U METO/IOB MBILLIEHUS UesioBeKa
eCcTeCTBeHHbIM 00pa30M BKJTFOUAIOTCS MHAYKLUS U AeAYKLMs, 00001eHre ¥ KOHKPeTH3allysi, aHa/Iu3 U
CHHTe3, KJIacCU(UKALUsS U CUCTeMaTh3aLus, abcTparupoBanue 1 aHanorusi. OObeKTbl MaTeMaTHYeCKHX
YMO3aK/IF0UeHuH, MpaBU/ia UX KOHCTPYUPOBaHUs paCKPbIBAlOT MeXaHK3M JIOTUYeCKUX TIOCTPOeHHH,
CIIOCOOCTBYIOT BEIPaOOTKe yMeHuUst ()OPMYJIMPOBaTh, 000CHOBBIBATE U OKa3bIBaTh CYXK/I€HUs, TEM CaMbIM
pa3BUBAIOT JIOTUUECKOe MblllyieHWe. Befyiliast posib prHa/IeKUT MaTeMaTrKe U B (POPMHUPOBaHUU
JITOPUTMUYUECKON KOMITOHEHTHI MbIILIJIEHHs] ¥ BOCITMTaHUM YMEeHUH 1eliCTBOBATh 10 33/laHHbIM a/JlrOPUTMaMm,
COBEPIIIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATH HOBBIE. B Tipoliecce peleHust 3a7iay — OCHOBOW y4ueOHOIA
JlesTe/IbHOCTU Ha YPOKax MaTeMaTHKY — pa3BHUBAalOTCS TAaKKe TBOpUeCKasi U MPUKJ/IaiHasi CTOPOHbI
MBILLIEHUS.

OOyueHue MaTeMaTHKe aéT BO3MO>KHOCTb pa3BUBaTh Y 00yUaroIMXCsl TOUHYIO, pal[MOHATBHYIO U
MH(GOPMaTHUBHYIO peub, yMeHHe 0TOUpaTh Harbosiee TOAXO/SAIIME 3bIKOBbIE, CHMBOIMUECKHe, TpadrudecKue
CpeJiCTBa /1/isl BEIpaXKeHUsI CY>K/IeHUIM U HarJIsi[HOTO UX Mpe/iCTaB/IeHusI.

HGOGXO'Z[I/IMLIM KOMIIOHEHTOM 06]]_[81‘;1 KYyJIbTYPbI B COBPEMEHHOM TOJIKOBAHWH SBJIAETCA 06mee 3HAKOMCTBO



C MeTOo/laMU [03HaHUs JeliCTBUTeIbHOCTH, TIpe/iCTaB/IeHre O TipeZiMeTe U MeToJax MaTeMaTUKH, UX OTJIUUUM
OT METO/IOB /IPYTHX eCTeCTBeHHBIX M T'YMaHWTAPHBIX HayK, 00 0COOEHHOCTSIX MPUMeHeHUs] MaTeMaTUKU JIJIst
peleHus HayYHBIX U TIPUK/IAAHBIX 3a7au. TakiuM 00pa3oM, MaTeMaTrueckoe 0Opa3oBaHre BHOCUT CBOU
BKJ1/] B (hopMHUpOBaHUe 0011[ei Ky/IbTyphl YesloBeKa.

Vi3yueHre MaTeMaTHKHU TaK)Ke CIIOCOOCTBYeT 3CTeTUUeCKOMY BOCITUTAHUIO YesloBeKa, TOHUMaHUIO
KpacoThl U U3S11leCTBa MaTeMaTUUeCKHX PacCy’KeHUI, BOCTIPUSATHIO FreOMeTPUUeCKUX (JOpM, YCBOEHUIO
WJieyu CUMMeTPUM.

OE/JIN U3YUYEHNA YYEBHOI'O KYPCA "TTEOMETPUA"

«MaTeMaTHKy y>ke 3aTeM yUuTb HaZlo, UTO OHa YM B MOPSJOK IPUBOJUT», — MHCas BEJIMKUI PyCCKUN
yueHblii Muxann BacunbeBud JIoMOHOCOB. V1 B 3TOM COCTOWT O/IHA U3 [IBYX Liesiel 00yueHusi TeOMeTpUr Kak
COCTaBHOM YaCTU MaTeMaTHKU B LLIKOJIe. DTOM Lie/IM COOTBETCTBYeT Jl0Ka3aTe/IbHast JIMHUS [1pero/ilaBaHust
reometpun. Criefiysi mpejicTaBieHHOM paboueli mporpaMMe, HaUKMHasE C CeAbMOr0 Kacca Ha ypoKax
reoMeTpuM 00yUarOLUIACS YUUTCS TIPOBOAUTE JJOKa3aTe/TbHbIe PACCyK/eHHs], CTPOUTH JIOTHUeCKHe
YMO3aK/IF0UeHus], [10Ka3blBaTh UCTUHHBIE YTBEP)KJeHUsSI U CTPOUTb KOHTP MPUMePSI K JIOKHBIM, IPOBOUTD
PacCyX/IeHHs OT «IIPOTHBHOTO», OT/IMYATh CBOMCTBA OT MPHU3HAKOB, (OPMY/TMPOBaTh 0OpaTHbIe
yTBepXK/IeHUsI. YUeHHK, OB/IaZIeBIINN UCKYyCCTBOM PacCy’KAaTh, OyeT MPUMEHSITh ero U B OKpY Karolei
JKU3HMU.

Kaxk nucan reometp u negaror rops ®@enoposny IllapsirvH, «1roApMy, TOHUMAIOLMMHY, YTO TaKoe
[l0Ka3aTenbCTBO, TPYAHO U Jla’Ke HEBO3MOYKHO MaHMITY/IMPOBaTh». V1 B 3TOM COCTOUT Ba)KHOE
BOCMHUTaTe/bHOEe 3HaueHue W3yueHusi TeOMeTpHrH, MPUCYIliee UMEHHO 0TeueCTBeHHON MaTeMaThuecKon
11kosie. BMecTe ¢ TeM aBTOpbI [TPOrpaMMBbl MpejOCTePeratoT yuuTesst OT U3/ULLIHero ¢popmani3Ma, 0CobeHHO
B OTHOLLEHWY Haya/l ¥ OCHOBaHUI reoMeTtpuu. ®paHiy3ckuii Matematuk JKaH [Ibe/JoHHe 10 5TOMY [OBOLY
BbICKa3ascsi Tak: «UTo KacaeTcs [ie/TMKaTHOW MPo0/ieMbl BBeIEHHUST «aKCHOM», TO MHE Ka)KeTCsl, UTO Ha
TNepBbIX NOpPax HY>KHO BoOOIIe 13beraTb MPOU3HOCUTH CaMo 3TO ¢/10BO. C ApYyroii ke CTOPOHBI, He ClefyeT
yITyCKaTh HY OFHOW BO3MO>KHOCTH JIaBaTh ITPUMePHI JIOTUUECKUX 3aK/IF0UeHHH, KOTOpble KyZa B 00sibIei
Mepe, ueM Ujiest akCUOM, SIBJISTFOTCSI ICTUHHBIMU M €JUHCTBEHHBIMU /IBUTATe/IsIMA MaTeMaTUueCcKoro
MBILLIEHUSI».

BTopoii 1ie/1b10 U3yueHusi TeOMeTPUM SIB/ISIETCS MCII0/Ib30BaHKe eé KaK MHCTPYMEeHTaA TPU pellieHrH Kak
MaTeMaTUueCKUX, TaK U MpaKTUUeCKUX 3a/iau, BCTPEYArIIUXCS B peajibHOM KU3HU. OKOHUMBILINK KYPC
reoMeTPUH IIKOJIbHUK [IOJKeH ObITh B COCTOSIHUY OTpe/ie/TUTh TeOMeTpUUecKyto GUrypy, ornucaTb CJIOBaMH
JTAaHHBIM UepTEX WM PUCYHOK, HAaWTH T/I0IIA/b 3eMe/TbHOTO YYacTKa, paCCUUTaTh HEOOXOAUMYIO [JTUHY
OTTOBOJIOKOHHOTO Kabesst Wiiv Tpedyemble pa3Mephl rapaska Jijisi aBTOMOOW/Is. DTOMY COOTBETCTBYET BTOpas,
BbIUMCJIMTe/IbHAS JIMHKS B U3YUeHWHU reOMeTPUM B 1IKOJIe. [laHHasg npakThuecKas JIMHUA SIB/ISIeTCS He MeHee
Ba)XHOH, ueM niepBast. Eiié T11aToH rpeanmuckiBal, uToObl «rpaxkaaHe IIpeKpacHOTo ropozia HU B KOEM
CJlydae He OCTaBJIsTH TeOMETPHIO, Be/lb HEMa/IOBaXXHO Jlaxke T0OOUHOe eé pUMeHeHre — B BOEHHOM jiejie
[J1a, BIIPOYEM, ¥ BO BCeX HayKaX — JIJIsl JIYUIIIeTO UX YCBOEHUS: Mbl Be/Ib 3HaeM, Kakast OeCKOHeUHasi pa3HHUIla
CyLL|eCTBYeT MeXX/y Ye/I0BeKOM MPUYACTHBIM K FeOMeTPHUU U HerlpuyacTHLIM». [I1s1 3TOr0 yuuTesito
pPeKOMeH/1yeTCst TIoZI0MpaTh 3a/laui MPaKTHUECKOTo XapaKTepa /Il paCCMaTPUBAEMbIX TE€M, YUUTh JIeTel
CTPOUTb MaTeMaTHUeCcKUe MO/Ie/i peabHbIX )KU3HEeHHbIX CUTYaLWi, MPOBOIWUTh BbIUMC/IEHUS U OLleHUBATh
aZIeKBaTHOCTb TMOTyYeHHOTro pe3ysbrata. KpaliHe Ba)KHO MOAUEPKHBATh CBSI3U T€OMEeTPUM C IPYTUMU
ripeiMeTaMu, MOTUBHPOBATh MCIO/b30BaTh OTpe/ie/ieHUsi TeOMeTpuuecKUX (GUryp v noHsITUM,
JIEMOHCTPUPOBATh MTPUMeHeHUe TIOJTyYeHHBIX YMeHHUI B (M3UKe U TeXHUKe. DTH CBs3U HarboJiee sIpKo
BU/IHBI B TeMax «BeKTopbl», « TpUroHoMeTprueckye COOTHOLIeHUs», «MeToz KoopAauHaT» U «Teopema
[Tudaropa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yuebHOMY TU1aHy B 7—9 Kijlaccax M3yuaeTcsi yueOHbIN Kypc «I'eomeTpusi», KOTOPBIi BK/IFOYaeT
C/lelyrolie OCHOBHBIE pasZiesibl cofiep>kaHusi: «['eomeTpuueckue GUrypbl U UX CBOMCTBa», «V3mepeHue
reoMeTpUUYeCKHX BeJIMUMH», a TAKXKe «/]eKapToBbl KOOPAUHATHI Ha IJIOCKOCTH», «BeKTopbl», «/IBrkeHus
TI0CKOCTH» U «IIpeobpa3oBaHus TIOA00MsI».

YueOHBIH 1/1aH MpeAyCMaTpyUBaeT U3yueHHe reoMeTpUH Ha 6a30BOM ypOBHe, MCXO/s U3 He MeHee 68
yueOHBIX YacoB B yueOHOM rofly, BCETo 3a TpH rofia 00yuyeHust — He MeHee 204 gacoB.



COJEPXAHUE YYEBHOI'O KYPCA "TEOMETPUA"

7 KJIACC

HauasnbHble noHsaTus reometpuu. Touka, rpsiMasi, OTpe3oK, Jiyd. Yroa. Buabl yriios. BeptukanbHble U
CMeXHbIe yriibl. bruccekTpuca yria. JIomaHasi, MHOrOyroJibHUK. [lapasienbHOCTb U NepreH UKy IsIpPHOCTb
TMPSIMBIX.

CummMeTpuuHbie purypsl. OCHOBHbIE CBOMCTBA OCEBOW cMMMeTpuu. [IpriMepbl CHMMETPUHM B OKPY KatolieM
Mupe.

OcCHOBHBIe TIOCTPOEHUS C IMIOMOII[BIO LUPKYJ/Is U TuHelKu. TpeyronbHUK. BeicoTa, MeiiaHa, OMCCeKTpHCa,
MX CBOMCTBA.

PaBHOOE/IpeHHBIN ¥ PaBHOCTOPOHHUM TPeyroibHUKUA. HepaBeHCTBO Tpeyro/ibHUKa.

CBoiicTBa U NMPU3HAKU paBHOOE[PeHHOT0 TPeyro/ibHUKa. [Ipr3HaKku paBeHCTBa TPEYTOJIbHUKOB.

CsoiicTBa u MPHU3HAKH TTapd/lIJIeJIbHBIX TTPAMBIX. Cy'MMa YTJIOB TPEYT'OJIbHUKA. Breriaue YIJIbl
TpeyTroJIbHUKa.

[IpsiMOyTO/TbHBIH TpeyroibHUK. CBOHCTBO Me/jaHbl TIPSIMOYTOJIBHOTO TPEYro/IbHUKA, MPOBEAEHHOM K
runoTeHy3e. [IpU3HaKy paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB. [1pSIMOYTO/IbHBIN TPEYTOIBHUK C YTJIOM
B 30°.

HepaBeHCTBa B reOMEeTPUM: HEPABEHCTBO TPEYTO/IbHUKA, HEPABEHCTBO O [/IMHE JIOMaHOH, TeopeMa o
OosibIieM yriie U Oobliel CTOpOHe TpeyrobHUKA. [leprieHauKysp v HaKJIOHHAs.

CeomeTpuuecKoe MeCTO ToUeK. BrcceKkTpuca yriia u cepeJUHHbBIN MepreH/UKYIsp K OTPe3Ky Kak
reoMeTpUYecKre MecTa TOueK.

OKpY’>KHOCTb ¥ KPYT, XOp/ia ¥ /IMaMeTp, UX CBONCTBA. B3auMHOe pacrionioykeHre OKPY>KHOCTH U TIPSIMOM.

KacartenbHas 1 cekyl1ast K OKpy>KHOCTH. OKpYy>KHOCTb, BIMCaHHasA B yroJl. BrivcaHHas 1 onvcaHHas
OKDPY>KHOCTH TPeyTroJIbHHKA.

8 KITIACC

YeTbIpéxyroabHUKM. [1apanienorpamMm, ero npyM3Haku U cBolicTBa. YacTHble ciyuau napasiesorpaMMoB
(psAMOYTOJILHUK, POMO, KBaZipaT), UX MPU3HAKU U CBOMCTBA. Tparielysi, paBHOOOKasl TpareLysi, eé CBOMCTBA
Y ripu3Haku. [IpsmoyrosibHas TpaneLusi.

Merto/, yaBoeHus MeauaHsl. llentpanbHas cuMmMmeTpusi. Teopema ®aseca ¥ TeopeMa O IPOIOPLIMOHAIBHBIX
OTpe3Kax.

CpeaHue TMHUU TPEYTro/bHUKA U Tpareluu. LIeHTp Macc TpeyrosbHUKa.

[To061e Tpeyro/ibHUKOB, KO3 duLeHT 1mogobus. IIpusHaku mogobus TpeyroabHUKOB. [IpumMeHeHe
1o/100ust PY pelleHNH MPaKTUYeCKUX 3a/1ad.

CaoiicTBa nuiolasiell reomeTpuueckux ¢puryp. @opmyJisl AJ1s1 III0LA[M TPEYrobHYKA, TlapasiiesiorpaMma,
poM0a u Tpanenuu. OTHOIIIEHHe TIoLaZiel MoA00HBIX GUryp.

Beruriciienue mionja/iei TpeyroabHUKOB U MHOTOYTO/TbHUKOB Ha K/leTyaToi Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [Tugaropa rnpu peieHrny MpakTUUeCKUX 3a7au.

CuHHyC, KOCMHYC, TaHT€HC OCTPOro yrJjia MPsIMOYTrO/IbHOrO TpeyrosbHUKa. OCHOBHOE TPUTOHOMEeTPUUYeCKoe
TOXKJeCTBO. TpuroHomerpruyeckue pyHKIMU yriaoBs B 30°, 45° u 60°.

BnucaHHble U LieHTpasibHbIe YIJIbI, YTOJ1 MeXAY KacaTe/IbHOW U XOpZoU. YTJIbl MeXAY XOpAaMu 1
ceKylIuMU. BrivicaHHbIe ¥ OMMCaHHbIE UeThIPEXYTObHUKA. B3aMHOe pacrnosio>keHre IBYX OKPY>KHOCTEM.
Kacanue okpyskHocTel. O01iue KacaTe/bHbIe K IBYM OKPY>KHOCTSIM.

9 KJTIACC

CuHyC, KOCHMHYC, TaHreHC yrjioB oT 0 1o 180°. OCHOBHOe TPUTOHOMeTpHUUYeCKOe TOXKJeCTBO. POpMYyIIbl
TIpUBe/IeHNSI.



PeliieHre TpeyrojibHUKOB. TeopemMa KOCHHYCOB 1 TeopeMa CUHYCOB. PellieHie MpakTUUeCKUX
3a/lau C MCI0/Ib30BaHUEM TeOPeMbI KOCHHYCOB U TeOPEMbI CHHYCOB.

ITpeo6pa3oBanue 1mog06ust. [Tomo6ve COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 TIPOU3BeIeHHH OTPE3KOB XOP/l, TEOPEMbI O POM3BeIeHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBajjpaTe KacaTe/bHOM.

BekTop, AyiMHa (MO/y/Ib) BEKTOPa, COHAIIPAB/IeHHbIE BEKTOPBI, IIPOTUBOIIO/I0XKHO HaTpaB/IeHHbIe
BEKTOPbI, KOJTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMepaljiy HaJi BeKTOpaMu. Pa3okeHue
BEKTOpa 10 JBYM HeKOJJIMHeapHbIM BekTopam. KoopuHaTel Bektopa. CKasipHoe MpOou3Be/ieHIe
BEKTOPOB, TTPUMEHEeHHe /11 HaXOXK/IeHUsI [JTUH U YT/IOB.

[lexkapTOBbI KOOP/IMHATHI Ha TUIOCKOCTU. Y paBHEHUS MPSIMOW Y OKPY>KHOCTH B KOOp/IMHATaX,
riepeceueHre OKPY>KHOCTel U MpsSIMbIX. MeTo/| KOOpMHAT U ero pUMeHeHue.

[TpaBu/ibHBIE MHOTOYTO/ILHUKU. Jl/TMHA OKpY>KHOCTU. ['pasiycHasi U pajuiaHHast Mepa yria,
BBbIUMC/IEHUe [JIMH YT OKpyKHOCTel. [1nomazab Kpyra, ceKkropa, CerMeHTa.

[Br>KeHUs TJIOCKOCTH Y BHYTPeHHUe CUMMeTpuu (puryp (3/1eMeHTapHbie TIpe/ICTaB/IeHus).
[TapannienbHbIM nepeHoc. IToBOpOT.

IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoenne yuebHoro Kypca «I'eomeTpusi» J0O/DKHO 0becrieurBaTh JOCTY)KeHHe Ha YPOBHE
OCHOBHOTO 00111ero 06pa3oBaHus C1eAYIOIMX JTAYHOCTHBIX, MeTarpeMeTHbIX U IpeMeTHbIX
obpa3oBare/ibHBIX pe3y/IbTaToB:

JIMHHOCTHBIE PE3YJ/IBTATbBI

JInuHOCTHBIE pe3y/bTaThbl 0CBOEHMsI TIPOrpaMMbl yueGHOro Kypca «['eomMeTpusi» XapaKTepU3yHTCs:

IlaTpuoTHUeckoe BoCIMTaHUe:

TMpOsIBJIEHMEM UHTepeca K MPOLLIJIOMY U HaCTOSLL[eMy POCCUMCKON MaTeMaTHUKH, LIeHHOCTHBIM
OTHOLLIEHVEM K JJOCTM>KEHHUSIM POCCUHMCKUX MaTeMaTHKOB U POCCUMCKOW MaTeMaTH4eCKOM IIKOJIbI, K
VICTI0/Tb30BaHUIO 3TUX JOCTM)KEHUW B JPYTUX HayKaX M MPUKJIaJHbIX Chepax.

I'pakaaHCKOe ¥ [yXOBHO-HPABCTBeHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00513aHHOCTEH IpakJiaHWHA U peaii3aliiy ero 1pas, Mpe/CTaB/IeHueM
0 MaTeMaTHUeCKUX OCHOBaX (PYHKIIMOHUPOBAHHUS Pa3/IMUHBIX CTPYKTYP, SIB/IEHUH, TIPOLIEAYD
rpa’kJaHCKOT0 00111ecTBa (BIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYK/I€HHIO 3TUUECKUX MPobsieMm,
CBSI3aHHBIX C MPAKTUUYECKUM TTPUMEHEHUEM JOCT)KEHHI HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJIbHO-
TUUYECKHUX TIPUHIIUIIOB B JI€SITEJTbHOCTH YUEHOTO.

TpypaoBoe BociuTaHue:

YCTaHOBKOM Ha aKTUBHOE yuaCTHe B pellleHWH MPaKTUUeCcKUX 3aJjau MaTeMaTUuecKon
HarpaB/IeHHOCTH, OCO3HAaHWEeM Ba)KHOCTU MaTeMaTHueCcKoro 006pa3oBaHus Ha TIPOTSPKEHUU BCeH >KU3HU
JUIs YCTIeIITHOU TTpOodheCCUOHATBHOM /IeTe/TbHOCTH U Pa3BUTHEM HeOOXOUMbIX YMEHUH;

0CO3HAHHBIM BHIOOPOM U TIOCTPOEHHEM MHUBHU/yaTbHON TpaeKTOpUK 00pa30BaHUsl U XKU3HEHHBIX
TJIAHOB C YUETOM JIMUHBIX MHTEPECOB U 00IIIeCTBeHHBIX TTOTPeOHOCTEH!.

JcTeTHYeCKoe BOCITUTaHHe:
CIIOCOOHOCTRIO K SMOIIMOHATIBHOMY U 3CTETHUECKOMY BOCIIPHUSITUIO MaTeMaTUUeCKMX 00bEKTOB,
3a/lau, pellieHrH, PacCy)KeHUH; yMeHHUI0 BU/IeTb MaTeMaThueCcKrue 3aKOHOMePHOCTU B UCKYCCTBe.

HEHHOCTI/I HAYYHOI'0 MMO3HAHUA:
OpHEHT&L[HGﬁ B 1e4ATe€/JIbHOCTHU Ha COBPEMEHHYIO CUCTEMY HayUHBIX Hpe,ELCTaB]'IeHI/Iﬁ 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UesioBeKa, TIPUPO/bI U 0011ecTBa, MTOHUMaHUEM
MaTeMaTHuYeCKOoW HayKU Kak Cc(epbl ue/ioBeuecKou AesiTe/IbHOCTH, STarloB e€ pa3BUTHS U
3HAYMMOCTH /IJIsl Pa3BUTHSI LIMBUNM3ALMK;  OBJIaJileHUEM SI3bIKOM MaTeMaTHKH U MaTeMaTHUeCKOu
KyJIbTYpOM KaK CPeZICTBOM MO3HaHUSI MUPa; OBJIaJileHreM TMPOCTEHIIINMHU HaBbIKaMU
WCCJIe[]0BaTe/IbCKOM /leATeTbHOCTH.

du3nueckoe BoCUTaHue, ((OPMHUPOBaHNe Ky /IbTYPHI 3/[0POBbS U 3MOL{UOHA/ILHOTO
01aromostyuns: TOTOBHOCTBIO NIPUMEHSITh MaTeMaTHueCcKre 3HaHWsl B MUHTepecax CBOero
3[I0pPOBbsI, Be/IeHUsI 3J0POBOT0 00pa3a )KHU3HH (30pPOBOe MUTaHKe, COaTAaHCUPOBAHHBIN PeXKUM
3aHSITUM U OTAbIXa, perysisipHas (pru3nyeckasi akTUBHOCTD);

cOpMHUPOBAHHOCTHIO HaBbIKa pedyieKCHu, MPU3HaHUEM CBOEro TpaBa Ha OIIMOKY U TaKOTO Ke
TrpaBa Ipyroro 4yejoBeKa.

JK0/I0THUECKOe BOCIIMTaHHue:

OpHeHTaIfel Ha MPUMeHeHre MaTeMaTHUeCKUX 3HaHUH [I71sl pellieHus 3a/jau B 00/1acTH
COXPaHHOCTU OKPY>Karoll[el Cpe/ibl, IIaAHUPOBAHKsI MOCTYNKOB Y OLIEHKH WX BO3MOXXHBIX
TIOC/Ie/ICTBUM /151 OKPY Karollleld Cpefibl;

0CO3HAHMEM TJI00a/TbHOTO XapaKTepa 3K0JI0TMUeCKUX MpoO/ieM U MyTel UX pelleHusl.

JIMYHOCTHBIE pe3y/IbTaThl, 00ecneunBalOIUe aJaNTalHi0 00yJaoIerocsa K
H3MEHAIIIUMCA YCI0BHAM COL{HA/THLHON M PUPOJHOM Cpejbl:
— TOTOBHOCTBIO K ZIEWCTBUSIM B YCJIOBUSIX HEOTIPe/[e/IEHHOCTH, TTOBBILIEHHIO YPOBHSI CBOEH
KOMITETEHTHOCTH Uepe3 MPaKTUUYECKYIO [1esITeIbHOCTh, B TOM UKC/Ie YMEHUEe YUUThCS Y APYTHX
IOJIeH, probpeTaTh B COBMECTHOM [1eSTe/IbHOCTH HOBbIe 3HAHUS, HaBbIKA ¥ KOMITeTeHIMH 13
OITbITa JPYTHX;

— HeoOX0JUMOCThIO B (POPMHUPOBaHUM HOBBIX 3HAaHUM, B TOM urcie (OpMYIMPOBATh H/IEH,
TIOHSATHS, TUTIOTe3bl 00 00beKTaxX U SIBJIEHUSIX, B TOM UHC/Ie paHee He U3BeCTHBIX, 0CO3HABaTh
JedULUThl COOCTBEHHBIX 3HAHUK U KOMITETEHTHOCTEH, T/IaHUPOBAaTh CBOE Pa3BUTHE;

— CITOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATE CTPECCOBYIO CUTYAIIHIO
KaK BbI30B, TpeOyIOII1ii KOHTPMep, KOPPeKTUPOBaTh NPUHKUMaeMble pellieHUs U AeHdCTBUS,
(dhopMyMpOBaTh U OLIeHWBATh PUCKHU U MOC/Ie/ICTBUS, (HOPMUDPOBAThH OTIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATDI

MeTarnpemMeTHbIe pe3y/IbTaTbl OCBOEHHS IPOrpaMMbl yueOHOTo Kypca «['eoMeTpusi»
XapaKTePU3YIOTCS OBJIaJIEHHEM YHUBEPCA/IbHbIMU NO3HAAmMe 1bHbIMU OelicmeusiMu,
YHUBEPCA/bHbIMU KOMMYHUKAMUGHbIMU 0elicmeusiMU U YHUBEPCA/TbHbIMU pe2y/AMmuéHbIMU
delicmeusimu.

1) YHusepcanbHble no3HasamesbHble Oelicmeus obecneyugarom ¢opmuposaHue 6azoebix
KO2HUMUBHbIX Npoyeccos obyuarowjuxcs (ocgoeHue Memoooe NO3HAHUSI OKPYHCarowje2o Mupd;
npuMeHeHue /102udecKux, Uccae008amenbCKux onepayuti, ymeHutl pabomams ¢ uHgopmayuel).

Ba3oBble joruueckue JeMCTBUA:

— BBISIBJISITh U XapaKTepU30BaTh CYIIleCTBeHHbIE MPU3HAKKA MaTeMaTHUeCKUX 00BeKTOB,
TIOHSITH, OTHOLLIEHUI MeX/y TTOHATUSIMU; (POPMY/IMPOBaTh OMNpe/ie/eHus TIOHSATH;
yCTaHaBJ/IMBaTh CYIleCTBEHHBIN MPU3HAK K/lacCU(UKaLK, OCHOBaHUs [Jiy1st 00600111eHus 1
CpaBHEeHUs1, KpUTepHY NIPOBOIMMOTI0O aHa/In3a;



— BOCIIPUHUMATh, (JOPMYIMPOBATh U MPe0Opa30BbIBaTh CYKEHUSI:
yTBep/IUTe/IbHbIE U OTPUIlaTe/IbHbIe, eIMHUYHbIE, YaCTHBIE U OOIIHe; YC/IOBHEIE;

— BBISB/ISTh MaTeMaTHUeCKUe 3aKOHOMePHOCTH, B3aMOCBSI3M U MIPOTUBOpeuns B (pakTax,
JTAaHHBIX, HAO/TIOIEHUSIX ¥ YTBEPXK/I€HUSIX; TIPe/ijlaraTh KPUTEPUH [I7Is BHIIBIIEHUS
3aKOHOMEpHOCTel ¥ MPOTHUBOPeUnii;

— [AeJ1aTb BBIBOJLI C MCII0/Ib30BAHUEM 3dKOHOB JIOTUKH, OeAYKTHUBHBIX U
WHAYKTHUBHBIX YM03ammq€HHﬁ, YMO3aKH}Oq6HHﬁ I10 aHaJ/IOT'UH;

— pa3bupaTh [joKa3aTelbCTBa MaTeMaTHUeCKUX YTBep)KjeHU (TIpsiMble U OT TMPOTUBHOTO0),

MPOBOAWTL CaMOCTOATE/IbHO HEC/IOXKHBIE JOKA3dTe/IbCTBAd MATEMATHUYE€CKUX Cl)aKTOB, BBICTDAUBATDH

apryMeHTaLIo, TPUBOJUTH IPUMepPbI U KOHTPIIPUMephl; 000CHOBBIBaTh COOCTBEHHBIE
paccyKeHus;

— BbIOMpaTh Ccrocob perieHust yueOHOM 3aiaun (CPaBHMBATh HECKOJIBKO BapUAHTOB
periieHus, BbIOMpaTh Harbosiee MOAXOAIIMI C YUYETOM CaMOCTOSITE/TbHO Bbl/le/IeHHbIX
KpUTEpUEB).

Ba3oBbIe Mcclef0BaTe/IbCKHE JIeHCTBHSA:

— HCI10JIb30BATh BOIIPOCHI KdK I/ICCJIe,E[OBaTEJILCKI/II‘;I HWHCTPYMEHT I1O03HaHUA, Cl)OpMYJ'II/IpOBaTb

BOIPOCHI, (PUKCHUPYIOLIe TIPOTHBOPeYre, pobeMy, CaMOCTOSTE/TBHO YCTaHAB/IMBATh UICKOMOE U

JlaHHoe, (hOpMUPOBaTh T'MIIOTe3Y, ApTYMEHTUPOBAaTh CBOKO MO3ULIMI0, MHEHUE;

— TIPOBOJMTH TI0 CAMOCTOSITE/IbHO COCTAB/IEHHOMY T/1aHY HEeCI0XKHbBIN IKCIIEPUMEHT,
He0OOoJIbITIoe MCCTIe/JOBAHME TI0 YCTAaHOB/IEHHUIO 0COOEHHOCTEe MaTeMaTHUeCKOTO 00beKTa,
3aBUCUMOCTeN 00bEeKTOB MEXY COOOI;

— camocCTosITeNMbHO (hOPMYIHMPOBaTh 0000IIIEHNs 1 BBIBO/IBI TIO pe3y/IbTaTaM
NpoBeJIEHHOT0 HabJII0/leHus], UCC/IeJOBaHMsl, OL|eHHMBaThb JOCTOBEPHOCTh TOTyUeHHBIX
pe3yJbTaToB, BEIBOJOB U 0000111eHN;

— IMPOrHO3MPOBATE BO3MOXXHOE pa3BUTHE IMPOLIECCA, d TAKXKE BbIABUI'aTh ITPEAII0JI0OXKEHHSA O
€ro pa3BUTHUU B HOBLIX YC/IOBUSAX.

Pa6ota c uadopmanueii:

— BBIABJIATE HEJOCTATOUYHOCTb U M30BITOYHOCTh I/IH(i)OpMElL[I/II/I, AaHHBIX, HEO6XO,£[I/IMLIX AJI
pelieHud 3a4a4un,

— BBIOMpAaTh, aHAJTM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh WH(GOPMALIHIO
pa3/IMYHBIX BUI0B U (hOPM MpefiCTaBIeHus;

— BBIOMpaTh (hopMy rpe/icTaB/ieHNUs MH(GOPMALIUK ¥ WUTFOCTPUPOBATh pelllaeMble 3aauu
CXeMaMH, iMarpaMMaMu, THOW TpayKoil M UX KOMOMHALUSIMU;

— OL|eHMBATh Ha/I&>KHOCTb MH(OPMALMK 110 KPUTEPUsIM, TPe/IJIO)KEHHBIM yurTe/eM
WY c(OPMY/IMPOBAHHBIM CAMOCTOSITE/IBHO.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmeusi obecneyugarom c¢hopmupoeaHHoCmb
COYUA/bHbIX HABLIKO8 0OYUarUUXCSL.

O6menue:



— BOCTPUHMMATh U (POPMY/IMPOBaTh CYKJ€HUS B COOTBETCTBUH C YCIOBUSMU U LIEISIMU
00I11IeHus; ICHO, TOYHO, TPAMOTHO BbIPa)KaTb CBOK) TOUKY 3PeHUsI B YCTHBIX U NMHChMEHHBIX
TeKCTaX, AaBaTh MOSICHEHUS 10 XOAY pelleHus 3a[jaui, KOMMEeHTHUPOBaTh MOJTyUYeHHbIN
pe3yJIbTarT;

— B X0/le 00Cy>KeHus 3a[JaBaTh BOMPOCHI TI0 CYIIECTBY 00CY»K/1aeMOU TeMbl, TIpo0JIeMBbl,
pelllaeMoii 3a/1aui, BbICKa3bIBaTh H/ieU, HalleJleHHbIe Ha TMOUCK pellleHHs]; COTIOCTaB/ISITH CBOU
CY)KIeHUS C CY>KJIeHUSIMU IPYTUX YUaCTHUKOB AMajiora, 00Hapy>KUBaTh pa3/iMule U CXOCTBO
TO3ULIUI; B KOPpeKTHOM (popme hopMyIMpoBaTh pa3HOTacusi, CBOM BO3Pa)KeHMUs;

— TIPE/ICTaBJ/IATL Pe3y/bTaThl PEIIeHUs 3a/lauM, IKCTIePUMEHTa, UCC/Ie/IOBaHUS, TIPOEKTa;
CaMOCTOSITe/TLHO BBIOUPATh JOPMAT BBICTYIIIEHUS C YUETOM 3a7au TIPe3eHTalid U
0COOEHHOCTEH ayZUTOPUH.

CoTpyaHHnuecTBO:

— I[OHMUMAaTh U UCII0/Ib30BATh IIPEUMYILIECTBA KOM&HAHOﬁ n I/IHAI/IBI/I,E[yaJ'IbHOI\/JI pa6OTBI pu
pelieHnn yq€6HbIX MdTeMdTU4YeCKHX 3aa4,

— TIPUHKUMATH 1ie/Tb COBMECTHOM [IeATebHOCTH, MIAHUPOBATh OPTaHU3AL[|I0 COBMECTHOM
paboThl, pacrpeensTh BUAbI paboT, JOroBaprBaThCs, 00CY>KAATh MPOLIECC U Pe3y/IbTaT
paboThI; 0600111aTh MHEHUST HECKOJTBKUX JIFOZel;

— yuyacTBOBATh B IPYMIIOBLIX popMax paboThl (06CyKeHusi, 0OMeH MHEHUSIMH, MO3TOBbIE
LITYPMBI U JIp.);

— BBITIOJIHATE CBOKO YdCThb paﬁDTbI U KOOPpAWHMPOBATh CBOU AEﬁCTBHH C APYyIr¥MMHU 4jieHaMU
KOMaH/bI;

— OIleHWBATh KaueCTBO CBOET0 BKJIaZia B OOIIMIA TIPOAYKT 10 KPUTEPUSIM,
c(OopMyIMPOBaHHBIM YYaCTHUKAaMH B3aUMOZENCTBUSL.

3) YHueepcasnbHble pe2ynsimugHbie delicmeusi obecneuusarom opmuposaHue CMbICA08bIX
YCMAHOBOK U HCU3HEHHbIX HaBbIKO8 AUYHOCMU.

Camoopranusanus:

CaMOCTOSITE/TLHO COCTABJIATH TI/IaH, a/lTOPUTM PellieHUsT 3aiaui (MU ero uacThb), BHIOMpaTh
Crocob pelieHusi C yUéTOM UMEIOLIUXCST PeCypPCOB U COOCTBEHHBIX BO3MOXKHOCTeH,
apryMeHTHpPOBaTh U KOPPEKTUPOBATh BapUAHTHI PellieHU C y4ETOM HOBOM MH(MOpMaL1u.

CaMOKOHTPOJIb:

— BJIaZIeTh CTIOCOOaMH CaMOTPOBEPKH, CAMOKOHTPOJIS MPOLiecca U pe3ysbTaTa
peILIeHUs] MaTeMaTUYeCKOW 3a/lauy;

— TpeABUJEeTb TPYAHOCTH, KOTOPbIe MOT'YT BO3HUKHYTb TPU PellieHnH 3aflauk, BHOCUTh
KOPPEKTHBBI B [IeSITeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/ICTB, Hali/IeHHbIX OIIMOOK, BBISB/IEHHBIX
TPYAHOCTEWN;

— OLIeHMBATh COOTBETCTBHE pe3y/ibTaTa /IesTe/IbHOCTH ITOCTAaB/IeHHOM 11e/T U YCIOBUSIM,
OOBSICHATH TIPUUMHBI JOCTVKEHUS WU HeJOCTKeHUs 1LeJId, HaXOJUThb OLIMOKY, /laBaTh OLIEHKY
NpuoOpeTEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IbTATBI



OcBoenue yuebHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOTO 00111ero 0O6pa3oBaHust
JO/DKHO 00ecrieunBaTh JOCTIKEHHe CIeyIOMIMX MPeAMeTHBIX 00pa30BaTeTbHbIX
pe3y/bTaToB:

7 KITIACC

— Pacrmio3HaBaTth HN3yUeHHbIe TeOMeTprUYeCKue (l)I/Il"prI, ornpenessaTb UX B3aMMHOe
PpacIiojioXxeHue, I/I306pa>KaTb reoMeTpnuyeckue CI)I/Il"ypr; BBITIO/THATDL UEPTEXXHU T10 YCJIOBUIO 3aJd4YH.
I/ISMEPHTI: JINHEeWHbIEe U yr/jioBbI€ BEJIMYMUHBI. Pematsb 3d/1d4M Ha BbIUMC/IEHWE OJ/IMH OTPE3KOB U
B€J/IMYMH YTIJIOB.

— Jlenatb TpyOyO OLIEHKY JTMHEWHBIX U YTIOBBIX BEJTMUMH MPEIMETOB B PeaslbHOM KU3HHU,
pa3MepoB MPUPOJHBIX 00BEKTOB. Pa3nuuath pa3Mepsbl 3TUX 0OBEKTOB T10 MOPSAKY BeJTMUUHBI.

— CTpouTh YepTeXXu K reOMeTpUUeCcKUM 3a/iauam.

— Ilonb3oBaThCs MPpHU3HAKAMHU PABEHCTBA TPEYTr'OJIbLHUKOB, MCII0/Ib30BATh MPHU3HAKU U
CBOMCTBA paBHO6e,Z[p6HHBIX TPeYroJIbHUKOB IIpU pellieHnHr 3d/iay.

— HpOBO'E[I/ITb JIOTU4YEeCKHE pdCCYy>XAeHUA C UCII0/Ib30BdHMEM Ir'eOMETPHUYECKUX TeOPEM.

— Ilonb3oBaThCs NPpU3HAKaMU paBeHCTBA MPSIMOYTOJ/IbHBIX TPeYTrOJIbHUKOB, CBOMCTBOM
Me/iiaHbl, POBEeIEHHOU K TUITOTeHYy3e NPSIMOYTO/IbHOTO TPEYTO/IbHUKA, B PellleHu!
reoMeTpUuYeCcKUX 3ajau.

— OmnpeiensTh Tapa/ie/IbHOCTh MPSIMBIX C TIOMOII[BIO YTJIOB, KOTOPBIe 00pa3yeT ¢ HUMHU
cekyias. Onpe/iesSITh Mapasiie/ibHOCTh MPSIMBIX C TIOMOILBI0 paBeHCTBA PAaCCTOSIHUN OT TOUEK
O/IHOM TIPSIMOM /10 TOUEeK /Ipyroi MpsIMO.

— Permats 3aaun Ha KyieTuaToi bymare.

— TIpoBOAUTD BEIUMC/IEHUS ¥ HAXOJUTb YMC/IOBbIe U OyKBeHHbIe 3HaUeHUs YTJIOB B
reoMeTpUYeCKHX 3a/iauax C UCIMO0/Ib30BaHUEM CYMMBI YIJIOB TPEYTO/IbHUKOB U
MHOT'OyTOJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHbBIX MPU MepeceueHnH JIByX MapasiiebHbIX
MpSIMBIX CeKyllel. PelllaTh mpakTHuyecKue 3aZjlauy Ha HaXOXKJeHUe YIJIOB.

— BnageTb MOHATHEM reOMeTPUYECKOTO MeCTa TOUeK. Y MeTh OTpe/esisiTh OUCCEKTPUCY
yrja U CepeJIMHHbIN MepreHJUKyIsp K OTpe3Ky Kak reoMeTpuyecKue MecTa Touek.

— @®opMy/IMpoBaTh orpefesieHus: OKPY>KHOCTU U KpyTa, XOp/ibl U iuaMeTpa
OKDPY>KHOCTH, T0/Tb30BaThCSI UX CBOMCTBAMU. Y MeTh IPUMEHSITh 3TH CBOMCTBA MPU
pellieHny 3a/au.

— BrageTs NoHsATHEM ONMCaHHOM OKOJIO TPeYrOIbHHMKA OKPY>KHOCTH, YMeTb HaXO/UTh eé L|eHTp.
[Tonb30BaThCst PaKTaMU O TOM, UTO OMCCEKTPHUCHI YTTIOB TPEYToIbHUKA TIePeCceKaroTCsl B OAHOU
TOUKe, ¥ O TOM, UTO CepeJjJMHHbIe NepreHAUKYJ/ISIPbl K CTOPOHAM TpPeyro/ibHUKa MepeceKaroTcs B
OJHOU Touke.— BlazieTb NOHATHEM KacaTe/bHOW K OKPYKHOCTH, T10/1b30BaThCs1 TEOPEMOM O
NepreHVKY/IIpPHOCTH KacaTebHOW U pajuyca, Ipo BeIEHHOI0 K TOUKe KacaHusl.

— Tlosib30BaThCsA MIPOCTEUIIIMMY TeOMeTPUUECKUMH HepaBeHCTBA MU, IIOHUMaTh UX
TpaKTUYeCKUM CMBIC/I.

— IIpoBOAUTH OCHOBHBIE FreOMeTpHUYeCKHe TTOCTPOEHHS C MTOMOILLBIO LIMPKY/IS U JIMHENKH.



8 KVIACC

— Pacno3HaBaTh OCHOBHEIE BHU/bI I-IETI)IpéXyr‘OJ’II)HI/IKOB, KX 3JIeMEeHTHI, I10/Ib30BAThCA UX
CBOMCTBAMU MpU pelieHrny reoMeTpruueCKux 3aau.

— IIpuMeHATH CBOMCTBA TOUKM MepecevyeHrs MeJjaH TpeyrojbHUKa (LieHTpa MaccC) B pelleHUH
3aziau.

— Bsagets noHsTHEM CpefiHel TMHUW TPeyTrobHUKA U TparneLy, IPUMEeHSTb UX
CBOWCTBA MPU pellleHUH reOMeTpUUecKrX 3azau.

— Tlonb3oBaTbcst Teopemoit Paseca ¥ TeEOPeMO¥ O MPOTIOPLIMOHAILHBIX OTPe3Kax, IPUMEHSITh
WX /IS pelleHust MPaKTHYeCKUX 3a/1au.

— HpI/IMEHHTb MPpU3HAKHN HO,E[O6I/IH TPEYrOJIbHMKOB B DEIIEHWU I'€eOMETPHUYECKHUX 3d/jay.

— Ilonb3oBatbcs Teopemoii [udaropa /s pelieHyst reOMeTPUUeCKUX M MPaKTUYeCKuX 3a/jau.—
CTpouTh MaTeMaTHUYeCKyI0 MOJe/b B MPAKTUYECKUX 3a/jayaX, CaMOCTOSITE/IbHO Jie/1aTh UePTEX U

Ha XOAWUTHL COOTBETCTBYIOLIKWE [/IMHEI.

— BJ'Ia,ZLETb MOHATHUAMU CHMHYCd, KOCUHYCA U TAHT'€HCA OCTPOTO yIJid MPpsMOYTOJIbHOI'O

TpeyroJbHHUKd.— ITonb30BaTLCSA STUMHU OHATHS MU AJId pellieHud MPpakKTUUeCKUX 3a/a4.

— BpumcssTh (pa3MuHbIMU CIIOCO0aMM) TUIOLA/Ib TPEYTo/IbHUKA U TUIOLad MHOTOYTOJTbHBIX
¢uryp (monb3ysich, rae HeoOX0AUMO, KaTbKY/ISITOPOM).

— HPI/IMEHHTL TOoJ/IydyeHHbIe YMeHHA B IIPAKTUUECKHX 3aJa4dX.

— BrnageTb MOHATUSIMU BITMCAHHOTO U L[EHTPA/IbHOTO yTJ1a, UCII0/Ib30BaTh TEOPEMBI O
BMMCAHHBIX yT/aX, yIJlax MeX/Ay XopAamMu (CeKyIMMU) U yTIJie MeXXAy KacaTe/IbHOW U XOpZou
TIpU pellieHnH TeOMeTPUUeCKHX 3a/au.

— BJ'Ia,ZLETb TTIOHATHEM OITMCAHHOT'O I—IETIDI];)éX}’l"O]II;HI/IKEI, MMPpHUMEHSATH CBOICTBa
OITMCAHHOT'O IJET]:IPéxyl"O]II:HI/IK(:l IpHU pelieHrnur 3a/iau.

— IIpuMeHATH MO/yYeHHbIe 3HaHUS Ha NPaKTHUKe — CTPOUTb MaTeMaTHueCcKUe MOZesu /s
3a/lau peasbHOW )KU3HU Y MIPOBOJUTH COOTBETCTBYOLME BHIUKC/IEHUS C IPUMeHeHreM
1oZ00ust ¥ TPUTOHOMETPHH (TI0/b3YSICh, TAe He0OX0ANMO, Ka/TbKY/ISITOPOM).

9 K/IACC

— 3HaTb TPUroHOMeTpUUeckre (PyHKIMUA OCTPHIX YTJI0B, HAXOAUTh C UX TMOMOIIbIO pa3iyHbIe
3/1eMEeHThI IIPSIMOYTO/IBHOTO TPeYTO/IbHUKA («peLleHre MPSIMOYTO/IbHbIX TPEYTO/IbHUKOBY ).
HaxoauTh (C MOMOILbI0 Ka/TbKY/ISITOPA) AJIMHBI U YTJIbI [/ HeTab/IMYHbIX 3HAUeHHH.

— Ilonb3oBatbcs hopMynaMu MpUBeIeHNs U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKeCTBOM JJIsI

HaXO0)XXIeHHUs1 COOTHOILIEHUM MEXAy TPUrOHOMETPHUYEeCKMMH BE/IMUMHAMHN.

— Vcnosb30BaTh TeOpEMbI CHHYCOB M KOCHHYCOB I/ HAXOXK/I€HHsI Pa3/INYHbIX 37IeMEHTOB
TpeyrojbHUKa («pelleHre TPeyro/JbHUKOB» ), IPUMEHSTh WX MPU pellleHUH reOMeTpUUecKux 3azau. —
BrnazieTh MOHATHSMU MpeoOpa3oBaHUsI 110[00Hs, COOTBETCTBEHHBIX 37IeMEeHTOB TI0JJ00HBIX (hUryp. —
[Tosib30BaThCsA CBOMCTBAMM TTOA00MS POU3BOJILHBIX (DUT'YP, YMETh BBIUNUC/IATD AJIMHBI U HAXOJUTh

yr7bl Yy Iof06HbIX ¢uryp. IIpumMeHsTh CBOMCTBa MOA00MS B TIPAaKTUUECKUX 3a/jauax.



— YMeTb NIPUBOIUTH NPUMEPHI IOA0OHBIX (UTYD B OKpPY’KarollleM MHpe.

— Tlonb30BaThCsi TEOpeMaMu O TPOM3Be/IeHHH OTPe3KOB XOP/I, O TIPOU3BeIeHUH OTPE3KOB CEKYIIUX, O
KBazipaTe KacaTe/bHOM.

— Ilonb3oBaTbcs BEKTOPaMU, MOHUMATh UX FeOMeTPUUeCKUd U (HU3UUecKrii CMbIC/, IPUMEHSITh UX B
pellieHUY TeOMeTpUUYeCcKrX U (pU3NUecKUx 3aziau.

— HPI/IMEHHTI: CKaJ/IIpHOE IMMpOHr3BeAeHE BEKTODOB /i HAXOXAEHWA OJIMH U YTJIOB.

— Ilonb3oBaThCs MeTOO0M KOOPAWHAT Ha IJIOCKOCTH, MPUMEHSATH €ro B PeIIeHHWHU reOMETPUYECKUX U
IMPpAKTUYECKHUX 3a/iay.

— BrageTb NMOHATHUSIMY MMPABUJILHOTO MHOTOYTO/TbHUKA, JJTUHBI OKPY>KHOCTH, JJIUHBI yTH
OKPY’>KHOCTH U PaJJUaHHOU MephblI yTJia, yMeTh BBIUMC/ISTh I/IOIIajb KPyra U ero yacTei.

— HPI/IMEHHTI) MOJIy4€HHbI€ YMEHHS B IIPAKTUYECKUX 3a[d4dX.

— HaxoauTb ocu (WK LieHTPbl) CUMMeTPUM (GUTyp, IPUMEHSITh ABMXKEHHUS TJIOCKOCTH B TIPOCTEUILINX
CIlyuasix.

— IIpumeHATH MOTyYeHHbIe 3HAHUS Ha NPAKTHUKe — CTPOUTh MaTeMaTHUeCcKre MOJeu [/ 3aau
peasibHOM >KU3HU Y TIPOBO/IUTh COOTBETCTBYIOIIME BBIYUC/IEHHS C IPUMEHeHUeM TIoZ00us 1
TPUTOHOMeTPUYeCKUX (YHKLHUH (TI0/1b3ysICh, I/ie He00X0/IMMO, KaJTbKYJ/IITOPOM).



TEMATHNYECKOE IVIAHUPOBAHUE
7 KJIACC

No
n/n

HaunmeHoBaHue Ppa3je/ioB 1 TeM NMPOrpaMmsbl

KosnuecTBo yacos

BCEr0 | KOHTPOJ/ILHBIE
paboTsl

npaKkTHYecKue
paboTsl

JuieKTpoHHbIe (Hu(poBbIe) 0Gpa3oBaTe/ILHbIE
pecypcsl

Paspen 1. ITpocreiiiye reomeTpudeckue GUrypbl M MX CBoiicTBa. Vi3MepeHHe reoMeTpHUeCKHX BeJTHUHH.

1.1

[Tpocreiinive reomeTprueckie 0OBEKTHI TOUKK MPSIMbIE, Jy4H U YIJ/Ibl, MHOTOYTOJIbHHUK, TOMaHasl.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

1.2

CMexHbIe U BEepTHKAJ/IbHbIE YTIJ/Ibl.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

1.3.

Pabota C MpoCTeHIINMI YepTeXXamMu.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

1.4.

I/I3mepeHHe JIMHEWHBIX U YIJIOBBIX B&JTMUWH, BbIUUC/IEHHE OTPE3KOB U yIJIOB.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

1.5.

[TepumeTp 1 rIoLIaAb GUIYP, COCTAB/IEHHBIX U3 IIPSIMOYTOJILHUKOB.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

HWToro no paszeny:

14

Paspen 2.TpeyroibHUKH

2.1

IMoHsiTHe 0 paBHBIX TPeyrobHUKAX U [IePBUUHbIE NIPe/ICTaBIeHNs O PaBHBIX (KOHIPYIHTHBIX) GHUTypax.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.2

Tpu npr3HaKa paBeHCTBa TPEYTO/ILHUKOB.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.3.

INpr3HaKy paBeHCTBA NPSIMOYTOIBHBIX TPeYTOIbHUKOB.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.4.

CBOWCTBO Me/ZliaHbI ITPAMOYT'0JIbHOI'O TPEeYTr'o/IbHUKA.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.5.

PaBHOOe/[peHHBIE 1 PABHOCTOPOHHHE TPeYTrOTbHNKH.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.6.

TIp13HaKy 1 CBOMCTBA PaBHOOEPEHHOTO TPEYro/IbHUKA.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/




2.7.

TTpotyB 6o/bLIeH CTOPOHBI TPEYTO/ILHUKA JIXKUT OOMBIINH Yrod.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

2.8.

TIpocreiilne HepaBeHCTBa B FeOMETPUH.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

2.9.

HepaBeHCTBO TpeyroJibHUKa.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

HepaBeHCTBO JIOMaHOIA.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ro/

TIpsAMOYTO/IbHBIN TPEYro/IbHUK C yrioM B 30°.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

HepBbIe TIOHATHA O A0Ka3aTe/ibCTBaX B TeOMeTPUN

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

Wroro o paszeny:

22

Paspen 3.I1apannenbHble NpsiMble, CyMMa YIJIOB TPeyrojibHUKa

3.1.

[MapanenbHble IIpsIMbIe, KX CBOMCTBA.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

3.2.

[Tarsiii noctynat EBkmmga.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

3.3.

Hakpecr jiexxaljyie, COOTBETCTBEHHBIE U OJHOCTOPOHHHE YI/Ibl (06pa30BaHHbIE TIPH NepeceueH!H TapasiTeIbHbIX TPSMBbIX
ceKyl1ei).

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ro/

3.4.

ITpu3HaK napajiebHOCTH MPSMBIX Yepe3 paBeHCTBO PACCTOSIHUN OT TOUeK OZ{HOH MPSIMOH /10 BTOPO# MPsIMOi.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

3.5.

CyMMa yTJIOB TPeyro/IbHUKa ¥ MHOTOYTO/IbHUKA.

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

3.6.

BHellHYe yI/Ibl TPEYTO/IbHYKA

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

Wroro o paszeny:

14

Paspen 4.0kpy)XHOCTBb U KpYT. I'eomeTpHueckue nocTpoeHus




4.1. | OKpy’>KHOCTb, XOPABI ¥ ITaMeTPbI, X CBOMCTBA. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

4.2. | KacatesbHast K OKPY)KHOCTH. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

4.3. | OKpY>KHOCTb, BIIMCaHHasl B YTOJL. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

4.4. | Ilonsie o I'MT, npumeHeHue B 3aJauax. 1 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

4.5. | buccekTtpuca 1 cepe/JHHbIN TepreH/rKysp Kak reoMeTpruyeckue Mecta Touek. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

4.6. | OKpY>KHOCTb, OTICAHHAs OKOJIO TPEYTOJIbHUKA. 2 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.rw/

4.7. | BricaHHasi B TPeyroJIbHAK OKPY>KHOCTb. 2 1 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

4.8. | Ipocrelimve 3ajaun Ha MOCTPOEHHE. 1 0 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

Wroro no paspeny: 14
Pa3paen 5. IToBTopeHue u 00001eHHe 3HAHUH.

5.1. | [ToBTOpenue 1 06001IeHIe OCHOBHBIX MOHSITHIH M METOAOB Kypca 7 Kacca. 4 1 0 https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ro/

Wroro o paszeny: 4

OBILEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68 7 2

8 KVIACC

Ne | HaumeHoBaHue pas/ie/ioB H TeM NPOrpaMMbI KonnuectBo yacoB JnekTpoHHbIe (HdpoBBIE) 06pa3oBaTeILHbIE

n/n pecypchl

BCEro | KOHTPO/IbHbIE NpaKTHYecKue
padoTsl padoTeI
Paspen 1. YeTbIpéxyroabHUKH
1.1. | Ilapannenorpamm, ero pu3HaKu U CBOMCTBA. 2 0 0 https://resh.edu.ru/subject/16/8/

https://skysmart.ru
https://justmath.ru/




1.2.

YacTHble C/Iyyau rapaienorpaMmoB (IpsSIMOYTO/IbHUK, poMO, KBaJpar), MX MPU3HAKU U CBOKCTBA.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

1.3.

Tpanerysi.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

14.

PaBHOOOKast ¥ IIPSIMOYTO/IbHAST TPATIeLUH.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

1.5.

YBoeHUe Me/IaHbIL.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https:/justmath.ru/

1.6.

LleHTparnbHasi CAMMETpHS

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

Wtoro no paszeny

12

Paspen 2. Teopema daseca U TeopemMa 0 NPONOPIHOHAIBHBIX 0TPe3Kax, Mo/J00HbIe TPeyroJIbHUKH

2.1.

Teopema ®aneca u Teopema 0 IPONOPLIMOHAIBHBIX OTPe3Kax.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.2.

Cpe[iHsisl TUHUS TPEYTO/bHUKA.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.3.

Tpanenys, eé cpefjHsist TUHUSL.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.4.

TTporiopiirioHabHbIE OTPE3KH, TIOCTPOEHIE YeTBEPTOTO MTPOTOPLIMOHAIEHOTO OTpe3Ka.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.5..

CBoiicTBa IleHTpa Macc B TPeYToJIbHUIKeE.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.6.

TTo06HBIe TPEYTOBHUKH.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.7.

Tpu npy3HaKa 1no/jo6ust TpeyrobHUKOB.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

2.8.

HpaKTH‘IECKOE TIpuMeHeHune

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

HWrToro no paszeny:

15




Paszpen 3. Ilnomaas. HaxoxxaeHue nioniajieii TpeyroIbHUKOB M MHOT0Yro/ibHbIX (huryp. [liomazn nogo6HbIx (uryp

3.1.

TToHsiTre 06 061Lel TeOpHH TJIOLAZH.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.2.

DopmyIbl /17151 TI/IOLAAM TPEYTO/IbHUKA, TapauieiorpaMMa

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.3.

OTHolLIeHHe TUIOLIa/el TPeYrobHUKOB C 0OLMM OCHOBaHHWEM WJIM OOLLel BBICOTOH.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.4.

BbIuKc/IeHye TIIOLIa/Iel CJI0XKHBIX (GUryp yepe3 pa3bueHre Ha YacTH U JOCTPOEHHe.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.5.

ITnouasu ¢uryp Ha Kiaetyatoii Gymare.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.6.

Inotaau noj06HBIX GHTYD.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.7.

Brruucenue mioazen.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.8.

3a/1aun C MpaKTUYEeCKUM COJlep>KaHHeM.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

3.9.

Pemenue 3ajay C IIOMOILB0 MeToAa BCIMIOMOTaTe/IbHOU iomaan

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

WrToro no pa3geny:

14

Pa3pen 4. Teopema ITugaropa u Hauala TPUrOHOMeTPHH

4.1.

Teopema ITudaropa, eé foka3aTeabCTBO U IPUMEHEHHe.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

4.2

O6patHast Teopema ITucaropa.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

4.3.

Ornipe/iesieHre TPUTOHOMETPUUECKUX (YHKIIMI OCTPOTO yIia, TPUrOHOMETPUUECKKe COOTHOILIEHHS B TIPSIMO yTOJIbHOM

TpeyroJjibHUKe.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

4.4.

OCHOBHOE TPUTOHOMETPUUECKOE TOXK/ECTBO.

https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/




4.5. | CooTHOLLIEHNsI MeX/ly CTOPOHAMU B MPSIMOYTOJIbHBIX TPeyTroJIbHUKaxX € yriamu B 45° u 45°; 30° n 60° 2 1 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

HWToro no paszeny: 10

Pa3pen 5. Yribl B 0Kpy)XHOCTH. BriicanHbIe 1 onicaHHbIe YeThIPexyrobHUKH. KacaTenbHble K oKpy)xHocTH. Kacanue oKpyXHOCTH.

5.1. | BriucaHHbIe U LieHTPa/IbHbIe YTJIbI, 2 0 0 https://resh.edu.ru/subject/16/8/

YroJI MeXZy KacaTe/JbHOU U XOP/0H. https://skysmart.ru
https://justmath.ru/

5.2. | Y/l MeXy XOpZIaMH U CEKYLLIUMH. 2 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

5.3. | BrivicaHHbIe U ONIMCAHHBIE YeThIPEXYTOBHUKHY, UX TIPU3HAKU U CBOWCTBA. 3 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

5.4. | IlpMeHeHHe ITHX CBOKCTB TIPH PeLlIeHUH TeOMeTPUUeCKHUX 3a/iau. 2 1 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

5.5. | B3anmHoe pacrioniokeHue iByX OKPY>KHOCTeid. 2 0 1 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

5.6. | Kacanue okpy>kHOCTeil. 2 0 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

HWroro no paszeny: 13

Pa3gen 6. IloBTopenue, 00001IeHHe 3HAHMIA.

6.1. | [ToBTOpEeHHEe OCHOBHBIX TIOHATHH U METOZOB KypcoB 7 U 8 KiaccoB, 06001jeHre 3HaHHI. 4 1 0 https://resh.edu.ru/subject/16/8/
https://skysmart.ru
https://justmath.ru/

Wroro no paspeny: 4

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 7 6

9 KVIACC

Ne HanmeHoBaHMe pa3fie/IoB M TeM NPOrpaMMbl KonuyecTBo yacos JuekTponHsIe (dpoBbIe) 06pa3oBaTenbHbIE

n/m pecypcel
BCEro | KOHTPOJIbHBIE NpaKTHYecKHe
paboTsI paboTsl
Paspen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PellleH1e Tpeyroi5HUKOB.
1.1. | Onpepnenenvie TpUroHoMeTpuYecKux GyHKIuMI yriaos ot 0° o 180°. 1 0 0 https://resh.edu.ru/subject/17/9/

https://skysmart.ru
https://justmath.ru/




1.2. | KocuHyc U CHHYC TIPSIMOTO U TYTIOTO yIJIa. 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

1.3. | Teopema KocuHycoB. (O6001EHHAsT) TeOpeMa CUHYCOB (C paJjilyCOM OIMHCAHHON OKPY>KHOCTH). 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

1.4. | HaxoxzeHve [/TMH CTOPOH U BeJIMUMH YTJIOB TPEYTOIbHUKOB. 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

1.5. | ®opmya riowaay TpeyroibHUKa Yepes [iBe CTOPOHBI U YTOJl MeX/y HUMU. 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

1.6. | ®opmya ruiomay yeTbpéxyroabHYKa Yepes ero uaroHaay v yroa Mex1y HUMU. 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

1.7. | IIpakTrueckoe MpUMeHeHHe [J0Ka3aHHBIX TeOpeM 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

Wroro no pasgeny 11
Paspen 2. IlpeodpasoBanue mofodusi. MeTpuueckre COOTHOLIEHUsSI B OKPY)KHOCTH

2.1. | lousituie 0 peobpa3oBaHuk MOAO6HSI. 3 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

2.2. | CooTBeTCTBEHHBIE 371eMeHThI MTOZ00HBIX QHUTyp. 2 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

2.3. | Teopema 0 TIPOM3BEJ€HUN OTPE3KOB XOP/, TeOPeMa 0 MPOU3Be/IeHUH OTPE3KOB CEKYIIMX, TeOpeMa O KBaJpaTe 3 https://resh.edu.ru/subject/17/9/

KacaTe/IbHOIL. https://skysmart.ru
https://justmath.ru/

2.4. | IpuMeHeHHe B pellieHUH FreOMeTPHUYeCKHX 3ajiau 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

WToro no pasgeny 9
Paspen 3. BekTops!

3.1. | OmpezeneHye BeKTOPOB, CJIOJKEHHE U Pa3HOCTb BeKTOPOB, YMHOKeHHe BEKTOPA Ha UMC/IO. 1 https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

3.2. | dusnueckuii ¥ reoMeTPUUECKUM CMBICT BEKTOPOB. 1 https://resh.edu.ru/subject/17/9/

https://skysmart.ru
https://justmath.ru/




3.3.

Paznoxenue BEKTOpa 10 IBYM HEKOJ/JIMHeAapHBIM BEKTOPaM.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

3.4.

KoopauHaTtsl BeKTOpa.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

3.5.

CKEIJ'IﬂpHOG TpoKr3Be/jeHre BEKTOPOB, ero NpuMeHeHue /i HaXO0XXAeHud JJIMH U yTJIOB.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

3.6.

Perienne 3a/iay C MMOMOLLbIO BEeKTOPOB.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

3.7.

[IprmeHeHMe BEKTOPOB /1Sl pellleHns 3a/jad KUHEMaTUKU U MeXaHUKU

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

Wroro o paszeny:

10

Pa3zaen 4./lekapToBbl KOOP/UHATHI HA IIJIOCKOCTH

4.1.

,[[eKapTOBBI KOOp/IMHAThI TOUEK Ha IMJIOCKOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.2.

YpaBHeHHe NPSIMOH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.3.

YrnoBoii Ko3(duLnenT, TaHreHC yria HaK/IOHa, Mapajlie/bHble U IeprieH/ UKy IIpHbIe TIpsiMble.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.4.

YpaBHeHHe OKPYKHOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.5.

Haxosk/jeHneKoopiHaTTOueKIepeceueHUsIOKPY>KHOCTH U IIPSIMOM.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.6.

METO,EL KOOpJWHAT TpU pelIeHrnr reoMeTpuueCcKux 3aziay.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

4.7.

Wcnonb3oBanue MeTOoJa KOOpAWHAT B IIPAKTUYECKUX 3a/lauax

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

HWrToro no paszeny:

Paspen 5. IIpaBu/IbHbIe MHOTOYTO/TbHUKH. [I/THHA OKPY)KHOCTH H IUIOIIAaAb Kpyra. Beruncienue niomanei




5.1.

HpaBI/IfIBHLIe MHOTOYT'O/TbHUKH, BbIYMC/IEHHE WX 3/IEMEHTOB.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

5.2

YuCsI0 pu J/IMHA OKPY>KHOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

5.3.

JInviHa yr OKPY>KHOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

5.4.

PajjnaHHast Mepa yria.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

5.5.

ITnomuazb Kpyra 1 ero J1eMeHToB
(cexTopa U CerMeHTa).

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

5.6.

BbIuriciienvie nomael GUryp BK/IHOUAIOIIUX 3/1eMeHTbI KpyTa.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

HWtoro no paszeny:

Paspen 6. [IBrKeHUs NJIOCKOCTH

6.1.

IonsTHE O [BWXEHWUU TJIOCKOCTHU.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

6.2.

[MaparenbHbIA IepeHoc, TOBOPOT U CUMMETpHSL.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

6.3.

Ocu u LI€HTPbI CUMMETpPHH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

6.4.

[TpocTeiinye NprMeHeHNs B pellleHUH 3a/1a4.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/

Wroro o paszeny:

Pa3gen 7. IloBTopenue, 00001eHHe, CHCTeMATH3AMS 3HAHHI

7.1. | IloBTOpeHMe OCHOBHBIX TIOHSATUI U METOZIOB KypCOB 7—9 K/1acCcoB, 00001IIeHI e U CHCTeMaTH3aLHsl 3HaHUH. https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.2. | Ilpocreiinme reomeTpryecKie GUIypsl M UX CBOKMCTBA. https://resh.edu.ru/subject/17/9/

https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/




7.3.

I/I3M€pEHI/Ie TeoOMeTPUYeCKHX Be/IMYUH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.4.

TpeyronsHYKH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.5.

[Tapasue/ibHble U MepIeH/UKY/IPHbIE TIPSIMbIe.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.6.

OKpY>KHOCTb U KPYT.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.7.

I'eomeTpuuecKue MOCTPOEHUs.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.8.

Yrasl B OKPY>KHOCTH. BrivicaHHbIe 1 onvcaHHbIe OKPY>XHOCTH MHOT'OYT'OJIbHUKOB.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.9.

ITpsiMast 1 OKPY>KHOCTb.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.10.

UeTbIpEXyro/MbHUKY. BiricaHHbIe U OMHCAHHBIE YeThIPeXyTrObHUKH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.11.

Teopema ITndaropa 1 Hauana TpUroHoMeTpyy. PellleHre OOLIMX TPeYTOILHUKOB.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.12.

[TpaBU/IbHBIE MHOTOYTO/IbHUKH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.13.

[Tpeobpa3oBaHust MIIOCKOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/




7.14.

Hewxkenust. [Togo6ue. CummeTpust.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.15.

I[Tnowaap. Beruncnenue niouazeit. Inomaam nogo6HsIx duryp.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.16.

,B;eKapTOBbI KOOp/IMHATBI Ha TJIOCKOCTH.

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

7.17.

BeKTOpr Ha IJI0OCKOCTH

https://resh.edu.ru/subject/17/9/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

HWtoro no paszeny:

17
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YYEBHO-METOJMYECKOE OBECIIEYHEHUE OBPA30OBATEJ/IBHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

7 KIIACC

Mepsnsik A.T'., [Tononckuu B.b., Axup M.C.; nog pegakuueit [Togonsckoro B.E., 'eomeTpus,7 knacc,
OO111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO "M3maTenbckuii ienTp BEHTAHA-TPA®"; AKIjMoHepHOe
obmecTBo "M3marenscTBo [TpocBerenue”;

BBenuTte cBO BapyaHT:

8 KITIACC

Mepsnsik A.T'., TTononckuii B.B., Akup M.C.; oz pegakuueit [Togonbckoro B.E., 'eomeTpus, 8 kiacc,
OO0111eCTBO C OrPaHUYEHHOW OTBETCTBEHHOCTRIO «M3maTenbckuii ieHTp BEHTAHA-T'PA®»; AKIjoHepHOe
obiectBo «/M3marenscTBo [IpocBeleHue» ;

BBenute cBoOW BapyaHT:

9 KITACC

Mepsnsik A.T'., [Tononckuii B.B., Akup M.C.; oz pegakuueit [Togonbckoro B.E., 'eomeTpus, 9 kiac,
OO0111eCTBO C OrpaHUYEHHOW OTBETCTBEHHOCTHIO «M3maTenbckuii eHTp BEHTAHA-T'PA®»; AKIjoHepHOe
obectBo «M3marenscTBo [IpocBeleHue» ;

BBeguTe cBOM BapuaHT:

METOJUYECKUWUE MATEPUAJIBI /11 YUUTEJIA

7 KJIACC

Mepsnsik A.T'., TTononckuii B.B., Akup M.C.; oz pegakuueit [Togonbckoro B.E., 'eomeTpus, 7 Kiacc,
OO111eCTBO C OTpaHUUEHHOM OTBETCTBEeHHOCTRIO «3marenbckuii 1eHTp BEHTAHA-T'PA®»; AKI[HOHEepHOE
obiectBo «M3aarenscTBo [IpocBeliijeHue» ;

8 KITIACC

Mepsnsik A.T'., [Tononckuui B.b., Akup M.C.; nog pegakuueit [Togonsckoro B.E., 'eomeTpus, 8 kiacc,
OO111eCTBO C OTpaHUUEHHOM OTBETCTBEeHHOCThIO «V3marenbckuii 1eHTp BEHTAHA-T'PA®»; AKI[OHEepHOE
obiectBo «M3marenscTBo [IpocBeljeHue» ;

9 KJTIACC

Mepsnsik A.T'., [Tononckuii B.b., Akup M.C.; nog pegakuueit [Togonbckoro B.E., 'eomeTpus, 9 kiacc,
OO111eCTBO C OrpaHUYEHHOM OTBETCTBEHHOCTRIO «M3maTenbckuii ieHTp BEHTAHA-T'PA®»; AKIjMOHEpHOe
obmecTBo «M3parenbcTBo [TpocBerenye» ;

DU ®POBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

7 KJIIACC

https://resh.edu.ru/subject/16/7/
https://skysmart.ru
https://justmath.ru/

8 K/TIACC

https://resh.edu.ru/subject/16/8/



https://
skysmart.r
u
https://just
math.ru/

9 KJTIACC

https://resh.edu.ru/
subject/17/7/
https://skysmart.ru
https://justmath.ru/
https://oge.sdamgia.ru/

MATEPUAJIbHO-TEXHUNYECKOE OBECIIEYEHHME OBPA3OBATEJ/IbBHOI'O
ITPOLECCA

YYEBHOE OBOPY/JOBAHUME
Tabnu1bl OCHOBHBIX ()OPMYJT ¥ TIOHSITUIN

JIuHelika MeTpoBast

YronbHUK nacTUKOBBIN(30-60)
YTo/bHUK /1aCTUKOBBIN(45,45)
[TupKyb

Tpancrnioptup

Yue6Hast mogensb "Ilap”, "Konyc

non

, "Thamangp”,
"[lapannenenumnes”

OBOPYJAOBAHUE 1A ITPOBEJAEHUSA ITPAKTUYECKHUX PABOT

JIlunetika
yuyeHHuuecKast
20 cm
YTOJIBHUK
(30-60)
YT0/IBHUK
(45,45)
upkynb
Tpancrioptrp



