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INIOACHUTEJIBHAS 3AITMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouast mporpamma 1o yue6Homy Kypcy "T'eomerpusi” asist oOyuaromuxcsi 7-9 kaccoB pa3paboraHa Ha
ocHoBe PeiepabHOTO rOCYAapCTBeHHOT0 06pa30BaTe/IbHOrO CTaH japTa OCHOBHOTO 0011iero o6pa3oBaHusi C
YUETOM ¥ COBPEMEHHBIX MUPOBBIX TPeOOBaHHI, MPeIbsIB/IsIeMbIX K MaTeMaTHYeCKOMY 00pa30BaHMUIO, U
TPaIMLVIA POCCUICKOTO 00pa30BaHusi, KOTOPbIe 00eCreurnBarOT OBJa/IeHHe K/TFOUeBBIMUA KOMITETEHIIUSMH,
COCTaBJISIOLIMK OCHOBY ZIJIs1 HETIPEPLIBHOTO 00pa30BaHUsI ¥ CaMOPA3BUTHs], @ TAaKXKe 11eJIOCTHOCTh
00ILeKYIbTYPHOT 0, TMYHOCTHOTO ¥ TI03HABaTeIbHOTO Pa3BUTHs 00yUarouxcs. B mporpaMme yurteHbI uzen
1 moio>keHus1 KoHIenuy pa3BUTHs MaTeMaTHueckoro obpa3oBanus B Poccuiickoit deneparu. B smoxy
11 poBoii TpaHCPOPMaLIMU BceX cdep uesoBeueckoi JesiTeTbHOCTU HeBO3MOYKHO CTaTh 00pa30BaHHbBIM
COBpeMeHHBIM uesioBeKoM Oe3 6a30B0i MaTeMaTHYeCKOU TIOATOTOBKU. Y Ke B IIIKOJIe MaTeMaTHKA CITy>KUT
OTIOPHBIM TIPeAMETOM [iIs1 U3yUeHHs] CMEXKHBIX AUCLUTIIVH, a TI0C/Ie LIKOJIbI peabHOM HeoOX0AUMOCThIO
CTaHOBUTCS HeTlpepbIBHOE 00pa3oBaHUe, UTO TpeOyeT Mo/HOLIeHHON 06a30Boii 0011ie0O6pa3oBaTeIbHOM
MO/IFOTOBKH, B TOM UMCJIe U MaTeMaTHUYeCKOU.

3T0 00yC/IOB/IEHO TeM, UTO B HAIlIM JHU PACTET YMC/IO MPodecchid, CBsI3aHHBIX C HETTOCPe/[CTBEHHBIM
NpYMeHeHHeM MaTeMaTUKU: U B cepe SKOHOMUKH, U B OU3HeCe, U B TEXHOJIOTMUECKUX 00/1acTsIX, U Jaxe B
ryMaHHUTapHbIX cdepax. Takum 06pa3oM, KpyT MIKOJIBHUKOB, [7IsT KOTOPBIX MaTeMaTHKa MOXeT CTaTh
3HaYMMbIM TIPeIMETOM, PACLLUPSIETCS.

[TpakTrueckast I0Ie3HOCTh MaTeMaTUKU 00YC/IOB/IEHA TeM, UTO eé TPeMeTOM SIBJISTFOTCSI
(yHJamMeHTa/IbHbIe CTPYKTYPbI Halllero MyUpa: MpOCTPaHCTBeHHbIe (POPMBI U KOTMYEeCTBEHHbIE OTHOLIEHHS OT
NPOCTENIINX, yCBauBaeMbIX B HEITOCPeCTBEHHOM OIIbITE, /10 JOCTaTOUHO C/I0’KHBIX, HEOOXOUMBIX J1/Is]
Pa3BUTHsL HAYUYHBIX U MPUKIAJHbIX HAel. be3 KOHKpeTHbIX MaTeMaTUueCKUX 3HaHUM 3aTpyHEHO MMOHUMaHHe
TIPYHLIAIIOB YCTPOMCTBA U UCIIOIb30BaHUsI COBDEMEHHOW TeXHUKH, BOCTIPUATHE W MHTePIpeTaLys
pa3HO0Opa3HOM COLMATbHOM, SKOHOMHUECKOW, TIOIUTHUeCKOUN nHhopMaryu, Mano3hdeKTHBHa
TOBCeJHEBHAsI TTPaKTHUeCcKast JiesiTellbHOCTb. Kaxk/joMy uesioBeKy B CBOei XKU3HU MIPUXOAUTCS BBITIO/THSTh
PaCYéThI M COCTABJISITh a/ITOPUTMbI, HAXOJUTh U TIPUMEHSITh (POPMY/Ibl, BlaJieTh MPaKTUYeCKUMU MTpUéMaMu
reoMeTpUUeCcKUX U3MePeHUN U OCTPOeHuH, YnTaTh MH(OPMaLIMIo, Ipe/iCTaB/lIeHHYI0 B BHle Tab/ull,
JyarpaMM M rpaMKoB, )KUThb B YCJIOBUSIX HEONpe/le/IEHHOCTH U ITOHMMAaTh BEepOSITHOCTHBIN XapaKTep
C/TydaliHbIX COOBITHH.

O/IHOBpEMEHHO C paciivpeHreM cdep pUMeHeHHs MaTeMaTUKU B COBPEMEHHOM 0011iecTBe BCé bosiee
Ba)XHBIM CTAaHOBUTCSI MaTEMAaTUUECKUM CTU/Ib MBIILIJIEHHS], IPOSIBJISIFOIIUIACS B OTIPe/e/IEHHBIX YMCTBEHHBIX
HaBbIKaxX. B rporjecce u3yueHuss MaTeMaTUKH B apCeHasT MPUEMOB U METO/IOB MBIIIUIEHUS UeIOBeKa
eCTeCTBEeHHBIM 00pa30M BKJTFOUAIOTCSI MHAYKIWS U AeAyKLIYs, 000011jeHre U KOHKPeTU3allysl, aHa/Iu3 1
CUHTe3, K/acCUbUKaIWs U CUCTeMaTu3aliysi, abcTparupoBaHue U aHaiorus. OObeKTbl MaTeMaTHUECKUX
YMO3aK/TFOUeHUH, MpaBH/ia UX KOHCTPYUPOBAHUS PAaCKPhIBAIOT MEXAHW3M JIOTUUECKUX TIOCTPOEHUH,
CMOCOOCTBYIOT BEIPAabOTKe yMeHHMst (hOPMY/TUPOBaTh, 000CHOBBLIBATh U [I0KA3bIBaTh CYXK/IEHHs, TEM CaMbIM
Pa3BMBAIOT JIOTMUECKOE MbIlIIeHne. Bezyiiias posib IpUHa/IIe)KUT MaTeMaTHKe U B (JOPMUPOBaHUM
aJITOPUTMUYECKON KOMITOHEHTBI MBIIIIJIEHUST ¥ BOCITUTAHUU YMEHHH JIeMCTBOBATD T10 3a[JaHHBIM alrOpPUTMaM,
COBEpIIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBAaTh HOBBIE. B Tiporiecce periieHus 3a7iau — OCHOBOH yueOHOM
JesITe/TIbHOCTH Ha YPOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TAK)Ke TBOPUECKas M TIPUK/IajiHAsi CTOPOHbI
MBIIIIEHHS.

OObyueHune MaTeMaTHKe JaéT BO3MOXXHOCTb Pa3BUBATh y 00YUaIOIMXCSl TOUHYHO, PALIMOHABHYIO 1
WH(POPMAaTHUBHYIO peub, yMeHHe 0TOMpaTh Haubosiee MOAXOSIIME SI3bIKOBbIe, CAMBOIMUECKHe, TpaduuecKue
Cpe/iCTBa /1J1s1 BbIDAYKeHUsI CY )KJeHUI 1 HarJIs[HOTO WX Mpe/|CTaB/IeHusl.

HEOGXOAI/IMI:IM KOMIIOHEHTOM 06]].[61‘/11 KYyJIbTYPBI B COBPEMEHHOM TOJIKOBAHUWH SABJIAETCA 06]].[66 3HAKOMCTBO



C MeTOo/|aMU T03HaHUsl [ieliCTBUTE/IbHOCTH, TIpeJiCTaB/eHre o IpeJMeTe U MeTo/jaX MaTeMaTUKH, UX OT/IMUKi
OT METO/IOB /IDYTMX eCTeCTBeHHBIX U T'YMaHUTapHbIX HayK, 00 0COOEHHOCTSIX MPUMeHeHUs] MaTeMaTHKHU J1Jisi
peleHus] HAYYHBIX U TIPUK/IAAHBIX 3a7au. TakiuM 06pa3oM, MaTeMaTHueckoe oOpa3oBaHie BHOCUT CBOM
BK/1aJ, B (hopMHUpOBaHUe 0011jel Ky/IbTyphl YesoBeKa.

V3yueHre MaTeMaTUKU TaKKe CIIOCOOCTBYeT 3CTETUUECKOMY BOCITUTAHUIO Ue/I0BeKa, IOHUMaHHUI0
KpacoThbl ¥ U3SI1[eCTBA MaTeMaTUUeCKHUX PacCy>KJeHUW, BOCIIPUATHIO TeOMeTpUUYeCKUX (opM, YCBOEHUIO
WJied CUMMeTpPUH.

OE/IN U3YUYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTemaTuKy y>Ke 3aTeM yUWTb Ha/l0, UTO OHAa YM B MOPSIZIOK IMPUBOJUT», — THCAJ BeJIMKWUN PYCCKUN
yueHblii Muxaun BacumbeBuy JIoMmoHOCOB. Y B 3TOM COCTOMT 0JjHa U3 [BYX Liesieli 00yueHus TeOMeTPUU Kak
COCTaBHOM YaCTH MaTeMaTHKH B LIKOJIe. TOU Lie/IM COOTBETCTBYeT Jj0Ka3aTesbHasl IMHUS Mpero/jaBaHus
reomerpun. Criefiys Tipe[icTaB/ieHHOM paboueit mporpaMmme, HaurHasi C CeIbMOTO K/lacca Ha ypOKax
reoMeTpun 00yUaroIIUNACS YUUTCS TIPOBOAUTD J0Ka3aTe/bHbIe PACCYKAEeHHs, CTDOUTDb JIOTUUeCKHe
YMO3aK/II0UeHus1, I0Ka3bIBaTb UCTUHHbBIE YTBEPXK/I€HHUSI U CTPOUTb KOHTP MPUMEPHI K JIOXKHBIM, IPOBOIUTh
PaCCY>XZIeHUS OT «ITPOTHUBHOTO», OT/INYATh CBOMCTBA OT MPU3HAKOB, (HOPMY/IMPOBATh 0OpaTHBIE
yTBepXKJeHUsl. Y UeHUK, OB/Ia/ieBILNI UCKYCCTBOM pacCy»/1aTh, OyjeT MPUMeHSITh ero U B OKpY>Karoll[ei
JKU3HHU.

Kak nucan reometp u negaror Vrops ®@esoposuy IllapsirvH, «/roAsMy, TOHUMAOLMMUY, YTO TaKoe
Jl0Ka3aTebCTBO, TPY/AHO U Ja)Ke HeBO3MO)KHO MaHUITY/TUPOBaTh». V1 B 3TOM COCTOUT BaXkKHOE
BOCMHUTaTe/bHOe 3HaUeHUe U3yUyeHHUsl TeOMeTpUH, MpUCylliee MMEHHO OTeueCTBeHHOW MaTeMaTHueCKOu
mikosie. BmecTe ¢ TeM aBTODBI TPOrpaMMBbl TIPeJOCTEPErat0T YUUTeIsl OT U3/MHILIHero ¢popMani3Ma, 0cobeHHO
B OTHOLLIEHWY Hayvas ¥ OCHOBaHUM reoMetpru. ®paHiy3ckuii MaTematuk JKaH [Ibe/JoHHe M0 5TOMY [OBOLY
BbICKa3ascs Tak: «YTo KacaeTcs ie/IMKaTHOU 1po6/ieMbl BBeZIeHHUST «aKCHOM», TO MHE Ka)KeTCsl, UTO Ha
TepBBIX M0pPaX HY>KHO BOOOIIIe 3beraTh MPOM3HOCUTE CaMo 3TO ¢10BO. C APYTol Ke CTOPOHBI, He CIeayeT
yIyCKaTh HY OZJHOM BO3MOXKHOCTH [IaBaTh IPUMeEPHI JIOTUUECKUX 3aK/IF0UeHHH, KOTOphIe KyZia B 60/ibILei
Mepe, ueM Hjiest akCUOM, SIB/ISIFOTCS UICTUHHBIMU U eJUHCTBEHHbIMY IBUraTe/IsIMU MaTeMaTU4eCKoro
MBILLIEHUSI».

Bropoi Lie/bro M3y4yeHns FeOMeTPUH SIBJISIeTCSl UCTI0/Ib30BaHue eé KaK MHCTPYMEeHTa IIPY PellleHUH Kak
MaTeMaTUUeCKuX, TaK U NIPaKTUYeCKUX 3a/iay, BCTPeYaroluXcsl B peasbHOU »KU3HU. OKOHUMBILMI KYPC
reoMeTpHH IKOIbHUK /I0/DKeH OBbITh B COCTOSTHUY OTPeZie/IuTh reOMeTpUYecKyto (purypy, ornucarb CJI0BaMu
JIAHHBIN UepTéX UM PUCYHOK, HAaWTH IUIOLA/[b 3eMe/TbHOT0 Y4YacTKa, pacCuMTaTh He0OX0JUMYIO JJIHY
OTITOBOJIOKOHHOTO Kaberst niy Tpebyemble pa3mMepbl rapaka /ijisi aBTOMOOU/Ist. ITOMY COOTBETCTBYET BTOpas,
BBIUMC/IUTE/IbHAS JIMHUS B U3yUeHUH FeOMeTPUH B LIKOJIe. /laHHas npakTUuecKasi IMHUA SIBJISIeTCs He MeHee
Ba)KHOM, ueM repBasi. Eié ITnaToH npeanuckiBal, yTo0bl «TpaxkaaHe ITpekpacHOro ropofia HA B KOEM
C/lydae He OCTaBJIS/TU TeOMETPHIO, Be/lb HEMaJIOBaXKHO Zake 10O0UHOe eé rnpruMeHeHre — B BOEHHOM /JieJie
4, BIIpOYeM, 1 BO BCeX HayKax — /ISl IyUlllero UX YCBOeHUs: Mbl Be/lb 3HaeM, Kakasi OeckoHeuHast pa3HHLia
CylLLleCTBYeT MeK/y Ue/I0BeKOM IIPUYAaCTHLIM K FeOMEeTPUU U HEeIPpUYaCTHBIM». [IJig 3TOr0 yUUTe/IH0
peKoMeH/1yeTcsi TTo0MpaTh 3alauu MPaKTUUeCKoro xapakTepa /i/Is paCCMaTpUBaeMbIX TeM, YUUTh JleTel
CTPOUThL MaTeMaTUUYecKue MO/le/IM peasibHbIX KU3HEHHbIX CUTYal[1i, IPOBOJUTh BBIYHUC/IEHUS U OLleHUBaTh
aZleKBaTHOCTb T0JIyUeHHOT0 pe3ysbTara. KpaiiHe BayKHO MMOAUEPKMBATh CBSI3U F€OMEeTPUH C APYTUMHU
npeZiMeTaMH, MOTHBHPOBaTh UCII0/Ib30BaTh ONpe/ie/leHUsl TeOMeTPUYeCKUX (Uryp U IOHATHH,
JIeMOHCTPUPOBATh PUMeHeHHe TOTyYeHHbIX YMeHUH B (pr3rKe U TeXHUKe. DTH CBSI3U Haubosiee sIpKo
BU/IHBI B TeMax «BekTopbl», « TpUroHoMeTpruueckye COOTHOLIeHUs», «MeToz KoopAauHaT» U «Teopema
[Mudaropa».

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE



CoriacHO yueOHOMY T/TaHy B 7—9 Kyaccax u3yuaeTtcsi yueOHbI Kypc «I'eoMeTpusi», KOTOPBIN BK/IIFOYAeT
C/ieyrolie OCHOBHBIE pa3fiesibl cofiepykaHusi: «['eomeTpuueckre GUrypbl U UX CBOMCTBa», «V3mepeHue
reoMeTpUUeCKHX BeIMUMH», a TaKXKe «/leKapToBbl KOOPAUHATHI Ha MJIOCKOCTH», «BeKTopbl», «/IBrKeHus
TIOCKOCTU» U «IIpeobpa3oBaHus MOA00HS».

YueOHBIH /1aH MpejyCMaTpUBaeT U3yueHre reoMeTpry Ha 0a30BOM YPOBHe, MCXO/sl U3 He MeHee 68
yueOHBIX YacoB B yueOHOM Trofly, BCETO 3a TpH rofa o0yuyeHus — He MeHee 204 yacos.



COJEPXAHUME YYEBHOI'O KYPCA "TEOMETPUA"

7 KIIACC

HauanbHble noHsATHsI reoMeTpud. TouKa, NpsiMasi, OTPe30K, ayu. YTosa. Buzabl yriioB. BepTukanbHbie U
CMeXKHbIe yriibl. bruccekTpuca yria. JlomaHasi, MHOrOyro/ibHUK. [TapasiiensHOCTb U MeprieHJUKY/IsPHOCTD
TMPSIMBIX.

CummeTpuuHble ¢purypsl. OCHOBHbIe CBOMCTBA 0CE€BOM CUMMeTpHU. [IpuMepbl CHMMeTPHU B OKPY>KatolliemM
MHupe.

OCHOBHBIE TIOCTPOEHUSI C TIOMOIIIbIO LIUPKYJIS U TUHEHKU. TpeyrosbHUK. BeicoTa, MeuaHa, GuccekTpuca,
HUX CBOICTBa.

PaBHOOeIpeHHbIN ¥ paBHOCTOPOHHUH TPeyro/ibHUKU. HepaBeHCTBO TpeyroabHHKA.

CBolicTBa ¥ MPU3HAKU paBHOOeAPEHHOTO Tpeyro/ibHUKa. [IpU3Haky paBeHCTBA TPeYToJIbHUKOB.

CBolicTBa ¥ MPU3HAKU Tapasie/bHbIX MpsiMbix. CyMMa yT/I0B TpeyrojabHUKa. BHelllHue yTiibl
TpPeyroJIbHUKA.

[TpsiMoyronbHbIN TpeyrosbHUK. CBOMCTBO MeJUaHbl MPSIMOYTOJIbHOTO TPEYTroJ/IbHUKa, MPOBEIEHHOM K
rurnoTteHy3e. [Ipr3Haky paBeHCTBa MPSIMOYTOJIbHBIX TPEYTObHUKOB. [IpsIMOYTO/IbHBINM TPEYTOBHUK C YTJIOM
B 30°.

HepaBeHcCTBa B reoMeTpUM: HEPABEHCTBO TPeYro/IbHHKA, HEPaBeHCTBO O J/IMHe JIOMaHOU, Teopema O
OosbitieM yriie v 60sibIIel CTOPOHe TPeyro/ibHUKA. [1epreHauKy/sp U HaK/IOHHASI.

['eomeTpuyeckoe MecTo Touek. briccekTpuca yria v cepeJUHHBIN MEPIIeHJUKYJISIP K OTPe3Ky Kak
reoMeTpuuecKre MecTa TOUeK.

OKpy>KHOCTb U KpPYT, XOp/la ¥ AMaMeTp, UX CBOMCTBA. B3auMHOe pacrno/oskeHre OKPY>KHOCTH Y TIPSIMOM.
KacarenbHas 1 ceKkyias K OKpy>KHOCTA. OKPY>KHOCTb, BIlMCaHHasi B yroJ/i. BnivicaHHas 1 onvcaHHast
OKPY’>KHOCTH TPeyroJibHHKa.

8 KJIACC

YeTbIpéxyroabHUKU. [1apanienorpamm, ero nprM3Haky U CBOMCTBA. YacTHBIe C/lyyau Mapasiie/iorpaMMoB
(MpsIMOYTOJTBHUK, pOMO, KBaZIpaT), MX MPU3HAKX U CBOMCTBA. Tparelrus, paBHOOOKas Tparelysi, eé CBOMCTBa
v npusHaku. [IpsmMoyro/bHas Tpamnewysl.

Mertop yaBoeHusi MeivaHbl. LleHTpanbHas cumMmetpusi. Teopema ®aseca 1 Teopema 0 MPOTOPLMOHATBHBIX
OTpe3Kax.

CpefHue MMHWYM TpeYyrobHUKA U TpaneLyu. LleHTp Macc TpeyroyibHUKa.

[Togobue TpeyroabHUKOB, K03 durmeHT nogobust. [Ipu3Haku mogo0ust TpeyronbHUKOB. [IpuMeHeHe
ToZ00us TIPU pellieHUH MPaKTHUeCKHUX 3a/ad.

CaoiicTBa nuiolasieli reomeTpuueckux ¢puryp. @opmyiisl 4151 /I0LaAM TPEYroabHYKA, TlapasiiesiorpaMma,
pomba u Tpanenyu. OTHoIIeHKe Tiolajiel MoAoOHbIX (GUryp.

BrruncieHye 1ioia/ied TpeyroabHUKOB M MHOTOYTO/IbHUKOB Ha K/leTuaToi Oymare.

Teopema ITudaropa. [TpumeHnenue Teopemsl [Tndaropa npy pelieHuH NpakTUUeCKUX 3azau.

CuHYyC, KOCHHYC, TaHT'€HC OCTPOro yrja MpsIMOyroJIbHOrO TpeyrojabHUKa. OCHOBHOe TPUTOHOMeTpHUYecKoe
TOXXJeCTBO. TpuroHomeTprueckue QyHKIUH yrioB B 30°, 45° 1 60°.

BriicaHHbIe 1 1jeHTpanbHble YIJIbl, YTOJ1 MeXXy KacaTelbHON U XOPZOU. YTJIbl MeXAY XOpJaMu U
CeKyIlMMH. BrivicaHHble 1 OrMvcaHHble YeTbIPDEXYTO/IbHUKUA. B3aumMHOe pacrionoxeHue JByX OKPY>KHOCTEH.
Kacanue okpyskHocTel. O611ye KacaTebHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yriyos ot 0 go 180°. OcHOBHOe TpUrOHOMETpUUeCcKoe TOXKAeCcTBO. PopmyJibl
TIpPUBE/IeHNUS.



Perienue TpeyronsHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. PellleHHe IIpakTUUeCKUX 3a/a4 C
WCII0J/Ib30BaHUEM TeopeMbl KOCUHYCOB U TeOpeMbl CUHYCOB.

ITpeobpa3oBanue mogo6ust. [Tomo01e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 Tipov3Be/jeHUM OTPe3KOB XOPJ, TeOPeMbI O IPOM3BeIeHUH OTPe3KOB CeKyLIUX, Teopema O
KBajipaTe KacaTe/JbHOM.

BekTop, agnmvHa (MOZy/ib) BeKTOpa, COHAIpaB/ieHHbIEe BeKTOPbI, IPOTUBOIIO/I0’KHO HallpaB/ieHHbIe BEKTOPHI,
KOJUTMHeapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIepaljiy HaJl, BeKTOpaMH. Pa3io)keHre BeKTOpa 110 ABYM
HeKOJUTMHeapHbIM BekTopaM. KooparHate! BekTopa. CKasisipHOe Npoyr3Be/ieHUe BeKTOPOB, IIPYMeHeHue [i/1s1
HaxO0>X/IeHH!sl [J/TUH U YTJIOB.

JekapToBbI KOOpAMHAThI Ha IMJIOCKOCTHU. Y PaBHEHUSsI TIPSIMOUM U OKPY>KHOCTU B KOOpPAUHATaX, repeceyeHne
OKDPY>KHOCTEH U MpsIMBbIX. MeTo/ KOOpAUHAT U ero IpUMeHeHue.

[IpaBuibHBIE MHOTOYTO/IBHUKY. [I11Ha OKpY>XHOCTHU. ['pajiycHas U pajiiaHHas Mepa yr/ia, BelUYMC/IeHHe
JJIVH YT OKpYy>KHOCTel. [1nomaap Kpyra, ceKTopa, CerMeHTa.

[Br>KeHUs TJIOCKOCTH ¥ BHYTPeHHUe cuMMeTpuu (puryp (3/ieMmeHTapHbIe TipeficTaBiaeHus ). [TapasienbHblii
niepeHoc. [ToBopor.



IVIAHUPYEMBIE OBbPA30OBATEJ/IBHBIE PE3YJ/IbTATBI

OcBoenne yueOHOTO Kypca «I'eoMeTpusi» JO/DKHO obecrieunBaTh [JOCTH)KeHHE Ha YPOBHE OCHOBHOTO
ob1miero o6pa3oBaHUs CeyHOIIUX TUUYHOCTHBIX, MeTarpeMeTHBIX U MPeJMeTHBIX 00pa30BaTe/TbHbIX
pe3yJ/bTaToB:

JINHHOCTHBIE PE3YJ/IbTATDBI

JINUHOCTHBIE pe3y/bTaThl OCBOEHMS MPOTrPaMMbl yueOHOT0 Kypca «I'eoMeTpusi» XapaKTepHU3yHOTCS:

IIaTpuoTHYecKoe BOCIUTAHHE:

TMpOsiB/ieHMEeM UHTepeca K MPOILJIOMY U HaCTOSIIIIeMY POCCUMCKONM MaTeMaTUKH, LIeHHOCTHBIM OTHOIlIeHHeM
K JIOCTH>KEHUSIM POCCUMCKHX MaTeMaTHUKOB M POCCUHCKON MaTeMaTUueCKOU IIKOJIbI, K MCII0/Ib30BaHUIO 3TUX
JOCTYYKeHWM B IPYTMX HayKaxX U TIPUK/IaJHBIX cdepax.

I'pakaHCKoOe M [yXOBHO-HPABCTBeHHOE BOCIIUTaHHE:

TOTOBHOCTHIO K BBHITTOJTHEHHIO 00s13aHHOCTel TPakJaHUHA U Peasi3aljfiy ero 1pas, MpefiCTaBIeHIeM O
MaTeMaTHUeCKNX OCHOBaX (PYHKIIMOHUPOBAHUSI PAa3/IMUHBIX CTPYKTYP, SIBIEHUM, MTPOLeypP IPa’KAaHCKOTO
ob1ecTBa (BbIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CY’KIEHUIO STHUECKUX 1Pob/ieM, CBS3aHHBIX C
MPaKTUUECKUM TTPUMeHeHHeM JIOCTIKeHUI HayKy, 0CO3HaHWeM Ba)KHOCTH MOPAJIbHO-3THUeCKUX TIPUHLIUIIOB
B /IeSITe/TIbHOCTH YUYEHOTO.

TpyAoBoe BocliMTaHUe:

yCTaHOBKOM Ha aKTUBHOE yuyacTHe B pellieHUH MPaKTUYeCKUX 3alay MaTeMaTh4yecKol HarpaB/ieHHOCTH,
0CO3HaHMeM Ba’KHOCTHA MaTeMaTHUeCKOro 00pa30BaHUs Ha MPOTSHKEHHUH BCeH JKU3HU /IS YCITeITHON
nipodecCHOHATBHOM [1esITeTbHOCTH U Pa3BUTHEM HeOOXOUMbIX YMeHHH;

0CO3HaHHBIM BLIOOPOM U TIOCTPOEHUEM UHAWBUAYATBHON TPaeKTOPUU 00pa30BaHMs U )KU3HEHHBIX TVIAHOB
C YYETOM JIMYHBIX UHTEPeCOB U 0011[eCTBeHHBIX TTOTPeOHOCTel.

JcTeTHYeCKoe BOCIIUTAaHHe:
CTIIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETHUECKOMY BOCIIPUSTHIO MaTeMaTUUeCKUX 00beKTOB, 3a/1ay,
pelleHNid, pacCy>X/IeHUW; YMEHHIO BUJeTh MaTeMaTHYeCKre 3aKOHOMEPHOCTH B UCKYCCTBe.

HEHHOCTI/I HAYYHOI'0 MMO3HAHUA:

OpI/IEHTaL[I/Ieﬁ B edATe/IbHOCTH Ha COBpPeMeHHYIO CHMCTeMY HayUHbIX Hpe,E[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3dKOHOMEPHOCTSAX Pa3BUTHUA Ue/IOBEKa, IIPUPOALI O6LL[€CTBEI, MOHHMMAaHNWeM MaTeMaTHUueCKOH HAYKH KdK
C(i)epbl yeJ/IoBeuYeCKOom AedaTe/IbHOCTH, 3TallOB eé Pa3BUTHUA U 3HAUMMOCTHU AJIAd Pa3BUTUA UUBUIN3dLUH;

OBJIaJleHHeM A3bIKOM MaTeMaTHUKU U MaTeMaTHueCKOM Kyn]:TypOfI KaK Cpe/iCTBOM IMO3HAHHWSA MHPaA;

OBJ/IdJeHrueM HPOCTeI‘/’IH_II/IMI/I HaBbIKdAMHA HCCHEAOBHTGHBCKOﬁ AedaTeJIbHOCTHU.

du3nuyeckoe BOCIUTaHUe, ((OPMHUPOBaHNE Ky/IbTYPhI 3J0POBbS H SMOLIMOHA/ILHOTO 0/1arono/yums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHueCKKe 3HaHUsI B UHTepecax CBOero 3/10pOBbsl, BeZieHUsI 3/I0POBOT0
obpa3a ku3HM (37/0pOBOe MUTaHKe, cOa/laHCMPOBAHHBIA PE)KUM 3aHATHH U OT/bIXA, PETy/sipHas Gu3nueckast
aKTUBHOCTb);

chOopMHPOBAHHOCTHIO HaBbIKa pethIeKCHH, IPU3HaHKWEeM CBOEero IpaBa Ha OIMOKY ¥ TaKoro ke rpaBa
JPYyroro yejioBeka.

JK0/I0THUEeCKOe BOCIIMTaHHue:

OpHeHTalvel Ha IpUMeHeHHe MaTeMaTHUeCKUX 3HAHWUM [/ pellieHus 3a/jau B 00/1aCTH COXPaHHOCTH
OKPY>Karolllei cpe/ibl, TJlaHMPOBaHUsI TIOCTYTIKOB U OLIEHKU UX BO3MO>KHBIX MOC/Ie[CTBUM /151 OKpYy»Katollen
cpefibl;

0CO3HaHMEM T100a/TbHOTO XapaKTepa SKOJIOTHYeCKUX MPoOJieM U My Tel UX pelleHusl.

JIMYHOCTHBIE pe3y/IbTaThl, 00ecneYnBalOIUe aJaNTaLHI0 00yJaloIerocs K M3MeHsI0IAMCS
YCIOBHSAM COI[HA/TBHOW M MPUPOAHOM CpeAbl:



— TOTOBHOCTBIO K [IeMICTBUSIM B YC/IOBUSIX HEOTIpe/le/IEHHOCTH, MOBBILLIEHUIO YPOBHS CBOEM
KOMIIETEHTHOCTH uepe3 MPaKTUUYeCKYHo JesITe/lbHOCTb, B TOM UMC/ie YMeHHe YUUThCS Y APYTUX JTH0jeH,
nprobpeTaTh B COBMECTHOM JIeSITe/TbHOCTHA HOBbIE 3HAHUSI, HABBIKW M KOMIIETEHIUH U3 OMbITA JAPYTHX;

— Heo06X0AMMOCTBIO B (HOPMHUPOBAHUM HOBBIX 3HaHWI, B TOM urc/ie GOpMYIMPOBaTh H/ieH, TIOHATHS,
rurnoTe3bl 00 00BeKTax U SBJIEHUSIX, B TOM UKC/Ie paHee He U3BeCTHBIX, 0CO3HABATh /1e(HULIUTHI
COOCTBEHHBIX 3HAHWI U KOMIIETeHTHOCTeM, TJIaHUPOBATh CBOE PAa3BUTHE;

— CrocoOHOCTHIO 0CO3HABATh CTPECCOBYIO CHUTYAL|UIO, BOCTIPUHMMAThH CTPECCOBYHO CUTYALIMIO Kak
BBI30B, TPeOyIOIIUi KOHTPMep, KOPPEeKTUPOBATh NTPUHHUMAaeMble pellieHus U AelCTBus, (HopMyTupoBaTh
Y OLIeHMBAaTh PUCKU U NOC/Ie[CTBUS, GOPMHPOBATh OTbIT.

METAIIPEJIMETHBIE PE3YJ/IbTATBI

MerarnpemeTHbIe pe3y/IbTaTbl OCBOEHHS MPOrpaMMBbl yueOHOT0 Kypca «['eoMeTpusi» XapaKTepU3yrTCs

OBJIa/IEHUEM YHUBEPCA/bHbIMU NO3HA8AMeAbHbIMU OeliCMeUsMU, YHUBEPCA/TbHbIMU KOMMYHUKAMUGHbLMU
OelicmeusiMU U YHUBEPCA/NbHbIMU pe2yAsimueHbIMU OeliCmeusiMu.

1) YHusepcanbHble no3HagamesbHble Oelicmeusi obecneuugarom popmuposatue 6a308bix

KOSHUMUBHBIX Npoyeccos odyuarowjuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCaouwje2o Mupda; npuMeHeHue
/lo2u"ecKux, uccnedoeamenbCKux onepayuli, ymeHutli pabomamsb ¢ uHgopmayueti).

Bba3oBble jornuecKue JelCTBHA:

— BBISIB/ISITh U XapaKTepU30BaThb CyIIleCTBeHHbIe MPU3HAKK MaTeMaTHUeCKUX 00BeKTOB, TOHATHH,
OTHOLLIEHUN MeXXJy MOHATUAMU; (POPMYJTMPOBATh OTpe/ie/IeHus IOHSITUM; yCTaHaB/IMBaTh
CyIIeCTBEeHHBIN MMPH3HaK KIacCU(UKaIy, OCHOBAHUS [iisi 00001IeHUs U CpaBHEeHUs], KpUTEPUH
NIPOBOJMMOIO aHa/In3a;

— BOCIIPUHUMATh, (hOPMY/IMPOBATh U NTPe0OpPa30BbIBATh CYXKEHUS: YTBEPAUTE/IbHbIE U
OTpHULIaTe/TbHbIe, eJUHUYHBIE, UaCTHBIE U 00IIMe; YCIIOBHBIE,;

— BBISB/ISTh MaTeMaTHUUeCKUe 3aKOHOMePHOCTH, B3aUMOCBSI3U U MPOTUBOPeurs B (haKkTax, JaHHbIX,
HaOJTFO/IEHUSIX U YTBEPIKAEHUSX; TIPe/ljlaraTh KPUTEPUH IJIS1 BBISIBJIEHHST 3aKOHOMEPHOCTEH U
TIPOTUBOPEYUH;

— JlesiaTh BBIBO/IBI C UCTIO/Tb30BaHUEM 3aKOHOB JIOTHKHU, JeIYKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IF0UeHU, YMO3aK/IFOUeHUH 10 aHa/IOTHY;

— pasbupaThb [joKa3aTeabCTBA MaTeMaTUUeCKUX YTBEPsKAeHUH (TIpsIMble ¥ OT IPOTUBHOTO0), IPOBOJUTH
CaMOCTOSITe/TbHO HECJ/IO)KHbIe /l0Ka3aTe/IbCTBa MaTeMaTHUeCKUxX (PaKTOB, BbICTPAaUBaTh apryMeHTalluIo,
MIPUBOJUTE TIPUMEPbI 1 KOHTPIIPUMepPbI; 000CHOBBIBAaTb COOCTBEHHBIE PACCY>KIEHUS;

— BBIOMpaTH Criocob peltieHyst yueOGHOM 3a/jauul (CpaBHUBATh HECKOILKO BaPUAHTOB PelleHus],
BBIOMpATh HanbosIee MOAXOASAIINI C YUETOM CAMOCTOSITE/IEHO BbIZIe/IEHHBIX KDUTEPHEB).

Ba3oBrbIe nccleqoBaTe/IbCKHE JIeHCTBHA:

— HCI10JIb30BaTh BOIIPOCHI KdK HCC]’IE,E[OB&TEIILCKI/Iﬁ HWHCTPYMEHT IMO3HaHNA; (l)OpMy.TII/IpOBaTI: BOIIPOCHI,
(I)I/IKCI/IPYI-OLU"I/IE npoTuBOpevune, HpO6J’IEMy, CAMOCTOATE/IbHO YCTdHAB/IMBATE KCKOMOE U IdHHOE,
d)OpMI/IpOBaTB rUI0Te3y, apryMeHTUPOBATE CBOKO ITO3HUILJUKO, MHEHHE;

— TIPOBOJMTH TI0 CAMOCTOSIT/TbHO COCTAaB/IEHHOMY TITaHY HEeC/IOXKHBIN SKCIIepUMEeHT, HeOoJIbIIoe
MCCIefIoBaHMe 110 YCTaHOBJIEHHIO 0COOeHHOCTe MaTeMaTH4yeCckoro 00beKTa, 3aBUCMMOCTel 00BeKTOB
MeXy co00i;



— CcaMoCTOsSTeIbHO (hOpMyTHPOBaTh 000OIIEHNS ¥ BRIBOZBI 10 pe3y/IbTaTaM MPOBeJEHHOTO
Ha0JTFO/IeHNsT, MCC/IeIOBAHUSI, OLIEHMBATh [OCTOBEPHOCTD TIO/IyYeHHbIX Pe3y/IbTaTOB, BEIBOJOB U
0000111eHMIH;

— TMPOrHO3MPOBATL BO3MO>XKHO€E pa3BUTHE IMPOLeCCd, 4 TAK)Ke BbIABUI'dThb IMPEATTIOJI0KEHHA O ero
Pa3BHUTHH B HOBBIX YC/IOBUAX.

Pabora ¢ uHdopmanuei:

— BBISIB/ISTH HEZIOCTATOUHOCTh ¥ U30BITOUHOCTh MH(OPMAI[UH, JAHHBIX, HEOOXOMMBIX /IJIS1 PEIIeHUsT
3a/aumy;

— BbIOMpaTh, aHAM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh MH(HOPMALIMIO Pa3MAYHBIX
BU/IOB U (JOPM Ipe/CTaB/IeHMUs];

— BbIOUpaTh GopMY TpefcTaBIeHUs UH(GOPMALMK U WTIOCTPUPOBATh pelllaeMble 3aZlaud CXeMaMH,
JluarpaMMaMH, UHOM rpadMKoM U UX KOMOHHAI[USIMU;

— OL|eHMBATh HA/IEXHOCTb MH(MOPMALIMU TI0 KPUTEPHUSIM, TPE/I/IOXKEHHBIM YUHUTE/IEM U/TH
copMyIMPOBaHHBIM CaMOCTOSITETEHO.

2) YHueepca/ibHble KOMMYHUKamueHble Oelicmeusi obecneuugarom c¢hopmupoeaHHoOCmb
COYUA/IbHbIX HABLIKOB 0OYUArOUUXCS.

Ooienue:

— BOCIIPpUHHUMATHh 1 CbOpMYJ'II/IpOBaTb CyXeHWsA B COOTBETCTBUM C YCJIOBUAMM U LIEJIAMA O6H.[€HI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPA>KdTh CBOIO TOYKY 3Dp€HHA B YCTHBIX U IIMCbMEHHBIX TE€KCTAX, AdBATb
MOACHEHMA 110 X0y pelleHHd 3ad4, KOMMEHTHPOBATb l'IOJ'Iy‘—IEHH]:Iﬁ pe3y/bTaT;

— B X0/le 00Cy>X/IeHUsI 3a/]aBaTh BOMPOCHI 110 CYILIeCTBY 00CyKAaeMoii TeMbl, po0JieMbl, pelliaeMoi
3a/lau, BbICKA3bIBaTh U/leH, HalleJleHHbIe Ha TIOWMCK pellleHKsT; COTIOCTaB/ISTh CBOU CY>KAEHUS C
CY)X/IeHUsIMU JPYTHUX YUYaCTHUKOB AMasnora, 00HapyKUBaTh pa3vyKe U CXO/CTBO TIO3ULWI; B
KOPpEeKTHOU ¢opme hopMy/THPOBaTh Pa3HOIIACHsl, CBOU BO3paXkeHMs;

— TMpeJCTaB/sATh Pe3y/IbTaThl PellleH!s 3a/jau, SKCIeprMeHTa, UCC/Ie[JOBaHus, IPOeKTa;
CaMOCTOSITeJTbHO BbIOMPATh (popMaT BHICTYII/IEHHS C YUETOM 3a/jau TIpe3eHTaly U 0coOeHHOCTel
ayJUTOPUH.

CoTpyaHHUeCcTBO:

— TIOHUMATh ¥ UCII0JIb30BaTh NIPEeUMYIIiecTBa KOMaHHOW ¥ UHAWBUYaTbHOM paboThI MPU pelieHuH
yueOHBIX MaTeMaTUYeCKUX 3a7iay;

— TIPUHHMMATh 11eJTb COBMECTHOM JIeSITe/TbHOCTH, TJIAaHUPOBATh OPTaHU3alUi0 COBMECTHOM PabOThI,
pacnpeieniATh BUAbI pabOT, 0roBapyuBaThCsl, 00CYKAATh TPOLIECC U Pe3ysibTaT paboThl; 000011aTh
MHeHUsT HeCKOJTbKUX JTFOZIel;

— y4YacTBOBAThb B IPYMIIOBBIX opMax paboThl (00CyxJeHusi, 00MeH MHEHHSIMUA, MO3TOBbI€ LITYPMbI
v JIp.);

— BBITIOJ/IHATh CBOXO UaCTh pa6OTbI " KOOPDAWHHUPOBATL CBOU ,I[EFICTBHH C APYTYMU 4Y/I€eHaMW KOMaH/bI;

— OIleHMBATh KaueCTBO CBOET0 BKJ/IaZa B OOIIMI TIPOAYKT 110 KPUTEPHUsIM, C(HOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEUCTBUS.

3) YHueepcasnbHble pezynsimueHble delicmausi 0becneyugarom GopmMuposaHue CMbICA08bIX YCMAHOBOK
U JHCU3HEHHbIX HAB8bIKO8 AUYHOCMU.



Camoopranu3anus:

CaMOCTOSITeJTEHO COCTABJIATH TUIAH, a/lTOPUTM PellieHUs 3a[jauu (UM ero YacTh), BRIOUpaTh Criocob
peIleHHs C YUYETOM UMEOIIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMeHTHPOBATh U
KOPPeKTUPOBaTh BapHaHThI PellieHUi C yU46TOM HOBOM UH(OPMAaLUHU.

CaMOKOHTpPOJIb:

— BJIaZieTh criocobamMmu CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOLIeCca U pe3ysibTaTa pelieHus
MaTemMaTH4YeCKOW 3a/lauu;

— TIpeJBUJETh TPYJHOCTU, KOTOpPble MOTYT BO3HUKHYTb IPU pellleHnH 3a/jauid, BHOCUTb KOPPEKTUBbI B
JlesiTe/TbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/ILCTB, HaliIeHHBIX OIMIMOOK, BbISIB/IEHHBIX TPYAHOCTEH;

— OIIeHMBATh COOTBETCTBHE pe3y/ibTaTa /IesATe/IbHOCTH MOCTAaB/IEHHOU 1€/ U YCIOBUSIM, OOBSICHSITH
TIPUYMHBI JOCTHXKEHUST UJTN HeJJOCTH)KeHUS Lie/Iv, HaXOJUTh OIIMOKY, AaBaTh OLeHKY NPUOOpeTEéHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATHBI

OcBoenue yueOHOTO Kypca «I'eoMeTpusi» Ha YpPOBHE OCHOBHOTO 00111ero 06pa30BaHus [O/DKHO
obecrieunBaTh JOCTIKEHHE C/IeIYIOIIMX TPeIMeTHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaToB:
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— Pacno3HaBaTh HN3yUeHHbIe TeOMeTpruYeCKue CI)I/IprBI, ornpenesaTb UX B3dMMHO€ pACITI0J/I0KeHHE,
I/1306pa)KaTb reomMeTpnuyeckue Q)HprbI; BBITIO/IHATE UepTeXHU 110 YC/IIOBUIO 3da4H. I/I3MepHTb JIMHEeHHbIe
" yTrJ/IOBbI€ BeJIMYHUHBI. Pematsb 3d/1a4Y¥ Hd BbIUMC/IEHWE [IJIMH OTPE3KOB W BEJIMYMH YTJIOB.

— [enatb TpyOyt0 OLIeHKY JTMHEMHBIX U YTJIOBBIX BEJTMUMH MTPeAMETOB B peabHOM JKU3HHM, pa3MepoB
TIPUPOJHBIX 00bEKTOB. Pa3muuaTh pa3Mepsl STUX 0OBEKTOB I10 TOPSIIKY BeJTMUHMHBL.

— CTpouTh yepTeku K reOMeTpUYeCKUM 3a/iauam.

— Ilonb30BaThCsl IpU3HAKaMU PaBEHCTBA TPEYTrOJIbHUKOB, UCII0/Ib30BaTh NPU3HAKX 1 CBOMCTBA
paBHOOE/IPeHHBIX TPEYTO/JFHUKOB IPU PEIIeHUH 3a7ay.

— IIpoBoauTh /IOrMYeCcKre pacCyKJeHUs C UCI0/Ib30BaHHeM TeOMeTPUUYECKUX TeOPEeM.

— Ilonb30BaThCs MpU3HAKaMU paBeHCTBa MPSIMOYTO/IbHBIX TPEYTO/IbHUKOB, CBOMCTBOM Me/JUaHbl,
NpOBeJEHHOM K FMIIOTeHY3€e MPSIMOYT0JIbHOTO TPEYr0/IbHUKA, B PellleHUU reOMeTpUYeCcKUX 3a/au.

— OrmnpezienaTh Napasie/ibHOCTb TPSIMBIX C TIOMOL[bIO YT7I0B, KOTOphIe 06pa3yeT C HUMU CeKyIas.
OnpepensaTs napasiesbHOCTb NPSIMBIX C TOMOILBIO PABEHCTBA PaCCTOSIHUM OT TOYeK OZJHOM MPSIMOM /10
TOUEeK JPyroy NpsMOM.

— PemaTh 3a/1auM Ha K/IeTUaTol Oymare.

— TIpOBOAMTD BLIUKC/IEHHUS Y HAXO/JUTh YUC/IOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B
reoMeTPUUECKUX 3a/jauax C UCIO/Ib30BaHUEM CyMMbI YTJIOB TPEYTOJbHUKOB ¥ MHOTOYTO/TIbHUKOB,
CBOWCTB yT/10B, 00pa30BaHHbBIX MPU MepeceueHrt IBYX Tapasljie/ibHbIX MPSIMbIX ceKyliei. Periath
TIPaKTUUeCKHe

3aJjauv Ha HaXOXKJeHue YIJIOB.

— Bragetb MoOHATHEM reOMETPHUUECKOTO MeCTa TOUeK. YMeTh OTpeZiesisiTh OUCCEKTPUCY yTIJia U
cepeVHHbIN TIePIIeHAUKYJISP K OTPe3KY Kak reoMeTpuueckue MecTa Touek.

— (DOpMy'fII/IpOBaTb ornpene/aeHrss OKPY>KHOCTHU U KPyrd, XOpAbl U IMdAMETPd OKDY>KHOCTH,
I10/Ib30BaThCS X CBOMCTBAMH. Y METh MMPUMEHATb 3TH CBOMCTBa Ipy pellieHry 3a7ad4.



— BrageTb noHsTHEM OMMCAHHOM OKOJI0 TPeyTro/IbHUKA OKPY>KHOCTH, YMETbh HaXOJUTh €€ LIeHTP.
[Tose30BaThCst haKTaMu O TOM, UTO OMCCEKTPHCHI YTJIOB TPEYTOJIbHUKA TIePeceKaroTCsl B OJJHOM TOUKe, U
0 TOM, UTO Cepe/IiHHbIe TIepreHAUKY/ISIpbl K CTOPOHaM TPeyroJ/ibHUKa MepecekaroTcsi B OJHOM TOUKe.—
BrageTs noHsTHEM KacaTenbHOW K OKPYKHOCTH, TI0/Tb30BaThCSl TEOPEMOM O MepreHJUKYISIpHOCTH
KacaTe/IbHOM Y paJinyca, NpPo BeJIEHHOT0 K TOUKe KaCaHUsI.

— Ilonb30BaThCs MPOCTEUILIMMU FeOMeTPUUeCKMMU HepaBeHCTBa MU, TIOHUMAaTh UX MPaKTHYeCKUH
CMBICJL

— IIpoBoaguTbL OCHOBHBIE TeOMETPHUYECKHe TTOCTPOEHUS C TIOMOILIBIO LIUPKY/IS U TIMHEUKHU.
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— Pacrmio3HaBaTh OCHOBHEIE BU/bI IJETIJIPéXyr‘OJ'H:HI/IKOB, KX 3JIeMEeHTHI, I10/Ib30BAThCA UX CBOMCTBAMU
IpHU pelieHrr reoOMeTpuueCKux 3a/iau.

— HPI/IMEHHTL CBOMCTBA TOUKHU rnepeceuyeHud MeJidH TpeyroJIbHHKa (ueHTpa MaCC) B pellieHuH 3a/a4.

— BuaseTs noHATHEM CpefiHel JIMHWAY TPeyTro/IbHUKA U TpareLyy, IPUMeHSATh UX CBOMCTBA MpU
pellleHny TeOMeTpUUYecKuX 3aziau.

— Tlonb30BaThest Teopemori Paseca U TeOPeMOi O TIPOMOPLMOHATBHBIX OTPe3Kax, MPUMEHSITh UX /IS
pellieHus] MPaKTUUeCKrX 3a/au.

— TIpuMeHSTH IPU3HAKU TIOA00WS TPEYTO/BHUKOB B PElLlIeHHH reOMeTPUYeCKrX 3aziad.

— ITonb3oBaThbCs TEOPEMOﬁ HI/IQ)aropa AJId pellieHUd reOMeTPUUYECKUX U TIPAKTUYUECKHX 3a/4dU.—
CTPOI/ITI) MaTeMaTU4YeCKYyr0 MOZe/ib B IIPDAKTUUYECKHX 3ddvdaX, CAMOCTOATE/IbHO e/1aTh qepTém " Ha

XO4UTh COOTBETCTBYHOIIIME AJTMHBI.

— B]IBAETL MMOHATUAMHU CHMHYCd, KOCMHYCAd U TaHI'€HCa OCTPOro yrJa rnpsaMoyroJjibHOro

TpeyroJ/IbHUKd.— ITonb30BaTbCSA STUMH HOHATHS MU JUIA pellieHUA MPaKTUUeCKUX 3aJadu.

— BpruncssaTh (pa3uuHbIMUA criocobamMu) TUIOIIAAb TPeYTo/IbHUKA U /IO MHOTOYTOJIbHBIX (DUTyP
(MToB3ySiCh, T/ie He0OXO0UMO, Ka/IbKYIITOPOM).

— HPI/IMEHHTB IMoJ/IyueHHbIe YMEHUS B IIPAKTUYECKUX 3dJd4YdX.

— BsazeTb NOHATUAMU BIMCAHHOTO M LIEHTPA/IbHOTO YIJ1a, UCT0/Ib30BaTh TEOPEMbI O BIMCAHHBIX
yr7ax, yriaax Mexxay XopAaMu (CeKyIIMMU) U YIJie MeXKy KacaTelbHOM U XOp01 NpY peLleHrnr
reoMeTpUuecKux 3ajau.

— BrazeTb NoHATHEM OMMCAHHOTO YeThIPEXYTO/IbHUKA, PUMEHSITh CBOMCTBA OMMCAHHOTO
YeTbIPEXYT0/IbHMKA [IPU pellleHnH 3a/au.

— IIpuMeHATH MO/y4YeHHbIe 3HaHUS Ha NPaKTUKe — CTPOUTb MaTeMaTHUeCcKre MOZeu /s 3a,au
peasibHOM >KU3HU Y MPOBOJUTH COOTBETCTBYIOIIME BEIYHUC/IEHHS C IPUMeHeHHeM TIof00us 1
TPUTOHOMETPUH (TI0/b3YSICh, TAie He0OX0AUMO, Ka/TbKY/ISITOPOM).
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— 3HaTbh TPUrOHOMeTpUUecKre (yHKIMU OCTPbIX YIJIOB, HAXOAUTh C MX IMOMOLLbIO Pa3/IUUHbIe
3/1eMeHThI NIPSIMOYTOIbHOTO TPeyTo/bHUKA («pelleHre MPsIMOYTO/IbHBbIX TPEYTo/IbHUKOB»). HaxoquTs (C
TIOMOII[BIO Ka/IbKY/IITOPa) /TMHBI U YTJIbI [71s1 HeTaOMMUHBIX 3HAaUeHUH.

— Ilonb3oBaThCcs q)OpMYIIaMI/I nprBe/ieHrs 1 OCHOBHBIM TPUT'OHOMETPHUUYECKKUM TOXXKAE€CTBOM [JIsd



HaXO0XXIeHus COOTHOILIeHUH MeX1y TPUIrOHOMETPUUECKHMMU Be/TMUHHAMU.

— Vcrionb30BaTh TeOpeMbl CUHYCOB M KOCUHYCOB [/ HAXOK/J,eHHs1 Pa3/IMUHbIX 3/1IeMEHTOB
TPeyroJibHUKa («pellieHre TPeyroJbHUKOB» ), TPUMEeHSITh UX MPU pellieHUH TeOMeTpUUecKux 3ajiau. —
Bnagets nonstusimu npeobpa3oBaHus 11oj001sl, COOTBETCTBEHHBIX /1eMEHTOB NOA0OHBIX HUryp. —
[Tonb30BaThCsl CBOMCTBAMU TIOA00OMS TIPOM3BOJIBHBIX (PUT'YDP, YMETb BBIUUC/ISATE [I/TUHBI M HAXOUTh

yrbl y ofo6HbIX ¢uryp. IIpuMeHsITH CBOMCTBA MOA00OUS B TIPAKTUUYECKUX 3a/ladyax.

— YMeTb NIPUBOAUTE MPUMEPHI MTOJ0OHBIX PUT'YD B OKPY>KAIOILIeM MHUPe.

— Tlosib30BaThCs TeEOpEMaMHU O TIPOM3Be/IeHUH OTPE3KOB XOP/I, O TPOM3Be/IeHHH OTPe3KOB CEKYIIHX, O
KBaJIpaTe KacaTe/IbHOM.

— ITonb3oBaThbCs BEKTODAMH, ITOHUMATDh UX FEOMETqueCKI/Iﬁ n Cl)I/IBI/I‘-IECKI/Iﬁ CMBICJI, IIPUMEHATE UX B
penieHrr reoOMeTpudeCK1ux 1 (l)I/I3I/I‘leCKI/IX 3a14a4.

— HPI/IMEHHTB CKaJ/IApHOE MpOou3BeAeHEe BEKTOPOB /I HAXOXIEeHUA OJIUH U YIJIOB.

— Ilonb3oBaThCcs METOJO0M KOOpAWHAT Hd IVIOCKOCTH, MPUMEHSATL €ro B pellleHWH TeOMeTPUYEeCKUX U
MPpAKTUYECKHX 3a/adu.

— BrageTs NOHATUAMU NPaBUIBHOIO MHOTOYT'O/IbHUKA, [JIMHBI OKPY>KHOCTH, [JIMHBI AYTH
OKPY’>KHOCTH U PaJJuaHHOM Mepbl yIJla, yMeTb BBIUMC/IATH IUIOLA/lb KPyra 1 ero yacTei.

— IlprMeHATH NOTyyeHHbIe yMeHHs B IPaKTUUeCKUX 3a/jauax.

— Haxoautb ocu (WK LIeHTPbl) CUMMeTpUr (Uryp, NpUMeHSTh ABW)KEeHUS IJIOCKOCTH B IIPOCTEMILINX
C/lyvasix.

— [IpuMeHSTH TO/yUeHHbIe 3HAHUSI Ha TTPAKTUKe — CTPOUTh MaTeMaTUuecKue MOZesu /1Jis 3afiau
peasibHOM KU3HU U TTPOBOIUTh COOTBETCTBYIOIIME BBIUMC/IEHUS C IPUMEHEHUEM TT0[00UsT 1
TPUTOHOMETPUYeCKUX (DYHKLIWH (T10/1b3YSICh, T/le He0OX0JUMO, Ka/IbKYJIATOPOM).



TEMATHUYECKOE IIVTAHUPOBAHUME

7 KJIIACC

Ne HaumeHoBaHMe pa3/ie/ioB H TeM NPOrpaMMbl KosmmuecTBo uacoB JseKkTpoHHbIe (M (pPOBBIe) 00pasoBaTeIbHbIE
pecypcel

n BCE KOHTPOJIbHbIE MpaKTHYecKHe
/ ro patoTnl pabdorsl
n
Paszpen 1. IIpocrelimue reoMerpiuuecKkue (PUryphbl H X CBOHCTBA. VI3MepeHHe reoMeTpHUYeCKHX BeTHUMH.
1. [pocrefitye reoMeTprYecKrie 0OBEKTbI TOUKU MPSIMbIE, JIyUM U YIJIbl, MHOTOYTOJIBHHUK, JIOMaHasl. 2 0 0 PO, Coepknacce, Sknacc, THMOYPOK, OTKPBITas
1. 1IKoJIa
1. CMe)XHble ¥ BepTHKa/IbHbIe YIJIbL. 4 0 0 POIII, Céepkrace, Hkacc, nHbOYPOK, OTKPBITAs
2. LIKOJ1a
1. Pabota ¢ MpoCTeHIINMI YepTeXKaMu. 3 0 0 POIII, Coepkrnacce, SIkmacc, THGOYPOK, OTKPBITas
3. 1IKO/1a
1. Vi3mMepeHye TMHEMHbIX 1 YIJIOBbIX BeJIMUMH, BbIYMC/IEHNE OTPe3KOB U YIJIOB. 3 0 0 POIII, Cbepkiace, Sknacc, MHPOYPOK, OTKpLITast
4. LIKOJIa
1. TTepumeTp 1 MIoLab GUTYD, COCTABIEHHBIX U3 MPSIMOYTOIbHUKOB. 2 1 0 POIII, Coepknacce, Sknacc, iHGOYPOK, OTKPBITAs
5. LIKO/Ia
Wroro no pasgeny: 14
Paszpen 2.TpeyronbHuku
2. IMoHsTHE O paBHBLIX TPEYTrOIbHUKAX U TepBUYHBIE TIPeJCTaB/IeHNs O PaBHBIX (KOHTPYIHTHBIX) (Urypax. 1 0 0 POIII, Cbepknace, kiacc, nHMOYPOK, OTKPBITas
1. LIKOJIa
2. Tpu npusHaKa paBeHCTBa TPeYroJbHUKOB. 4 0 0 POIII, Cbepknace, kiacc, nHMOYPOK, OTKPBITas
2. LIKoJIa
2. IpusHaky paBeHCTBA MPSIMOYTO/IbHBIX TPEYTrOIbHUKOB. 2 0 0 POIII, Céepkrace, kacc, uHbOYPOK, OTKPBITast
3. 1IKO/a
2. CBOICTBO MeJUaHbI TIPSIMOYTOILHOIO TPEYTO/IbHHKA. 1 0 0 POIII, Cbepknace, Hkiacc, nHMOYPOK, OTKPBITas
4. LIKoJIa
2. PaBHOGezipeHHBIe ¥ PABHOCTOPOHHUE TPEYTOJIbHUKH. 1 0 0 POIII, Coepkrnace, SIxmacc, HMOYPOK, OTKPHITas
5. LIKOJIa
2. TMpu3Haku 1 CBOMCTBa PaBHOOEAPEHHOIO TPEYrObHHKA. 2 0 0 PO, Coepknacce, Sknacc, HMOYPOK, OTKPBITast
6. 1IKO/1a
2. IpotuB Go7bITIeil CTOPOHBI TPEYTOBHHKA JTEKUT OOJIBIINN YrOJL. 1 0 0 POIII, Cbepkiace, Sknacc, HPOYPOK, OTKpbITas
7. IKoJIa
2. TTpocTeiiiivie HepaBeHCTBA B T€OMETPUHU. 2 0 0 PO, Coepknace, knacc, iHMOYPOK, OTKPBITAs
8. LIKOJIa
2. HepaBeHCTBO TpeyroybHUKa. 1 0 0 PO, Coepknace, knacc, iHMOYPOK, OTKPBITAs
9. 1IKO/1a




2. HepaBeHCTBO 10MaHOM. 1 POIII, Coepknace, kacc, nHbOYPOK, OTKPBITas
1 1IKO/a

0.

2. I1psiMOyTo/BbHBINA TPEYTroMbHUK C yraoM B 30°. 3 POIII, Coepknace, Sknacc, HHOYPOK, OTKPBITAs
1 1IKO/Ia

1.

2. ITepBble MOHATHSA O [OKa3aTe/NbCTBAX B TeOMETPUN 3 POIII, Cbepkiace, SIknacc, THPOYPOK, OTKpHITAst
1 LIKOJIa

2.

Wroro no pasgeny: 22

Pazpen 3.I1apaniesibHble IpsIMbIe, CyMMa yIJIOB TPeyro/IbHUKA

3. TMapannenbHble NpsiMble, UX CBOWCTBA. 2 POIII, Cbepkiacc, SIknacc, THPOYPOK, OTKPHITast
1. LIKOJIa

3. IsaTeii nocTynar EBkmuza. 1 POII, Coepknacce, Skmacc, iHHOYPOK, OTKpPBITas
2. 1IKOJ/Ia

3. Hakpecr nexalyie, COOTBETCTBEHHbIE U OJHOCTOPOHHHME YTkl (0Opa3oBaHHbIE MPH MepeceueHny TapasiebHbIX MPSMBIX 3 POIII, Cbepkracc, SAknacc, THPOYPOK, OTKPHITast
3. ceKylLeH). 1IKosa

3. T1pu3HaK napa’iieNbHOCTU NPSIMBIX Yepe3 PaBeHCTBO PACCTOSIHUM OT TOUeK O/JHOM MpsIMOM /10 BTOPOH MPSIMOMA. 3 POIII, Coepknace, Hkacc, nHMOYPOK, OTKPBITas
4. KO/

3. CyMMa yrjoB TpeyroibHUKa U MHOTOYTO/IbHUKA. 2 POIII, Coepkrnacc, Skmacc, THOOYPOK, OTKPBITast
5. LIKOJ/Ia

3. BHerHue yriel TpeyronbHuKa 3 POIII, Coepkrnacc, Skmacc, THOOYPOK, OTKPBITas
6. 1IKO/Ia

Wroro no paszeny: 14

Pazpen 4.0Kpy)XHOCTb M Kpyr. I'eomeTpuyeckue mocTpoeHus

4. OKpY)KHOCTb, XOP/Ibl U IMaMeTPbl, X CBOHCTBA. 2 POIII, Coepkrnacc, Skmacc, THOOYPOK, OTKPBITas
1. LIKOJ/Ia

4. KacatesbHast K OKpY>KHOCTH. 2 POIII, Coepkrace, Akmacc, WHMOYPOK, OTKPHITAst
2. LIKOJIa

4. OKpy>KHOCTb, BIMCaHHas B yroJl. 2 POIII, Coepknace, Skmacc, iHHOYPOK, OTKPBITas
3. 1IKO/Ia

4. IMonstue o 'MT, npumeHeHMe B 3ajjauax. 1 POIL, Coepkrace, kacc, nHbOYPOK, OTKPHITAs
4. LIKOJIa

4. brccekTprica U cepe/jHHBIN TepIeHAVKY/IIP KaK reOMeTpUUecKre MecTa TOUeK. 1 POIII, Coepkrnace, Skmacc, THHOYPOK, OTKpPBITas
5. LIKOJIa

4. OKpY>KHOCTb, OIMCAaHHAs OKOJIO TPEYTO/IbHUKA. 2 POIII, Coepknacce, Skmacc, iHHOYPOK, OTKpPBITas
6. LIKOJIa

4. BrivcaHHas B TPeYro/IbHUK OKPY)KHOCTb. 2 POIL, Coepkrace, kacc, nHbOYPOK, OTKPHITAs
7. LIKOJIa

4. IMpocreiimme 3aaun Ha TIOCTPOEHHE. 2 POIII, Coepkrnace, SIkmacc, THGOYPOK, OTKPBITast
8. 1IKO/Ia




Wroro no paspeny: 14
Paspen 5. [ToBTopenue u 06001eHne 3HAHMIA.
5. I[ToBTOpeHue 1 06001jeHIe OCHOBHBIX TIOHATHI ¥ MeTOZ[0B Kypca 7 Kiacca. 4 0 0 POIII, Coepkrace, Akmacc, nHbOYPOK, OTKPHITAst
1. LIKOJIa
Wroro no pasgeny: 4
OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 68 4 0
8 K/TACC
Ne| HaumeHoBaHHe pa3/ie/ioB H TeM NPOrpPaMMbI KonuuecTBo yacoB ekTpoHHbIe (L (poBbIe) 00pa3oBaTeIbHbIE
pecypchbl
n BCe KOHTPOJ/IbHBIE NpaKTHYeCKue
/ ro padoTsl patdoTsI
n
Paspen 1. YeTbIpéxyroJibHUKH
1 [TapasiesiorpamMm, €ro MpU3HAKKM U CBOKCTBA. 2 0 0 P3III, Coepkiacc, SIkmacc, ”HPOYPOK, OTKPHITAst
. IIKOJIa
1
1 YacTHble clyyau rapasiesiorpaMMoB (TIpsIMOYTOJIbHUK, poM0, KBa/Ipar), MX MPHU3HaKK U CBOWCTBA. 3 0 0 P3III, Coepxkiacc, SIkmacc, ”HHOYPOK, OTKPBITast
. LIKOJIa
2
1 Tpanewyst. 2 0 0 POIII, C6epkracc, Aknacc, HHOOYPOK, OTKPBITast
. 1IKOJIa
3
1 PaBHOOOKast ¥ TIPSIMOYTO/IbHAST TPATIELUH. 2 0 0 PO, C6epknace, Sknacc, HHHOYPOK, OTKPBITast
. LIKOJIa
4
1 YBoeHe MeJaHbl. 1 0 0 POII, C6epknace, Sknacc, MHOOYPOK, OTKPBITast
. 1IKOJIa
5
1 LleHTpasnbHas cCUMMeTpUs 2 1 0 PO, C6epknace, Sknacc, HHHOYPOK, OTKPBITast
. LIKOJIa
6
Wroro no pasgeny 12
Pa3zpen 2. Teopema ®asieca U TeopemMa 0 MPONOPLHOHAILHBIX 0TPe3Kax, MOA00HBIE TPEYroJIEHUKH
2 Teopema dasneca 1 TeopeMa O MPONOPLIMOHABLHBIX OTPe3Kax. 1 0 0 POIII, C6epkiacc, Sknacc, HHHOYPOK, OTKpbITast
. 1IKOJIa
1
2 CpefHsisl MMHYS TPeyro/IbHUKA. 1 0 0 POIII, C6epkiacc, Sknacc, HHHOYPOK, OTKpbITast

1IKOJIa




Tpanewus, eé cpefiHssl TUHUSL.

P3III, Coepkiacc, SIkmacc, ”HPOYPOK, OTKPHITAsk
HIKO/Ia

HpOHOpL{HOHa}]beIe OTpe3KH, MOCTpoeHue '-leTBépTOFO TMPOMOPLHUOHAIBHOI'O OTPe3Ka.

P3III, Coepkiacc, SIkacc, UHPOYPOK, OTKPHITAss
IIKOJIa

CBoiicTBa LjeHTpa Macc B TPeYro/bHUKe.

PO1I, C6epknace, Sknacc, HHHOYPOK, OTKPBITast
LIKOJIa




2 IToz06HbIe TPEYrobHUKH. 2 PO, C6epknace, Sknacc, MHOYPOK, OTKPBITast
. LIKOJIa

6

2 Tpu mpu3HakKa noAo6us TpeyroibHUAKOB. 2 POIII, C6epknace, knacc, HHHOOYPOK, OTKPBITast
. LIKOJIa

7

2 INpakTiyeckoe NpuUMeHeHHe 2 POLII, Céepknacc, fknacc, HHOOYPOK, OTKPhITast
. LIKOJIa

8

Hroro no paszeny: 15

Paspen 3. [Lnomaas. HaxoxeHue miomajel TpeyrobHUKOB U MHOrOyro/ibHbIX (uryp. Ilnomaau nogodusix duryp

3 ITonsiTie 06 06LLjeli TeopUH IUIOLIAAH. 1 PO, C6epknace, Sknacc, HHOOYPOK, OTKPBITas
. 1Ko/

1

3 @DopMyibl /151 TIIOLaAM TPeyroibHUKa, apasiesiorpaMma 2 PO, C6epknace, Sknacc, MHGOYPOK, OTKPBITast
. KO/

2

3 OTHOLIIeHHe TUIOLa/iel TPEYTOIBHUKOB C OGLIMM OCHOBAHKMEM /K 00ILel BBICOTOM. 2 P3III, Cbepknacc, SIknacc, UHPOYPOK, OTKPBITas
. LIKOJ1a

3

3 Beruncienre mtomazeit CI0KHbIX GUryp uepes pasbreHHe Ha YacTH U JOCTPOEHHe. 1 PO, C6epknace, Sknacc, HHOOYPOK, OTKPBITast
. 1Ko/

4

3 [Tnowraay Guryp Ha Kneryatoi ymare. 1 PO, C6epknace, Sknacc, MHGOOYPOK, OTKPBITast
. 1IKO/Ia

5

3 ITnourasy MOAO0HBIX GHTYP. 1 P3III, Cbepknacc, SIknacc, UHPOYPOK, OTKPBITas
. LIKOJ1a

6

3 BoIunciienne miomaen. 3 P3III, Chepknacce, SIknacc, UHPOYPOK, OTKPBITAs
. 1IKOJIa

7

3 3a/jauu C NpaKTUYeCKUM COZlep’KaHHeM. 1 PO1I, C6epknace, Sknacc, HHHOYPOK, OTKPBITast
. LIKOJIa

8

3 PerieHue 3a7iayu C MOMOILLbIO METO/@ BCIIOMOTaTe/IbHOM T/I0LAIN 2 P3III, Chepknacc, SIknacc, UHPOYPOK, OTKPBITAs
. 1IKOJIa

9

Uroro no pasgeny: 14

Pa3pien 4. Teopema ITugaropa u Hayaa TPUrOHOMETPHH




Teopema ITudaropa, eé ;0Ka3aTeabCTBO U TIPUMEHEHHe.

PO1I, C6epknace, Sknacc, UHYOYPOK, OTKPBITast
LIKO/Ia

Ob6parHas Teopema ITudaropa.

POIII, Céepkiacc, fxmacc, HHHOYPOK, OTKpbITas
IIKO/Ia

OnpeyienieHyie TPUTOHOMETPHYECKUX (PYHKLMH OCTPOTO YIJIa, TPUTOHOMETPUUECKHEe COOTHOLIEHHS B TIPSIMO YTObHOM
TpeyroJbHHUKe.

P3III, Coepkiacc, Sknacc, iHGOYPOK, OTKPHITass
LIKOJIa

OcHoOBHOe TPUTOHOMETPHUYECKOe TOXKAEeCTBO.

POIII, C6epkiacc, fxmacc, HHHOYPOK, OTKpbITas
IIKO/Ia

CooTHOLIeHHs] MeX/ly CTOPOHAaMH B MPSIMOYTO/ILHBIX TPEYTO/IbHUKAX C yrnamu B 45° n 45°; 30° u 60°

P3III, Coepkiacc, Sknacc, iHGOYPOK, OTKPHITass
LIKOJIa




Wroro no paspeny:

|10

Pamen 5. Yrisl B OKPY>XHOCTH. BnucanHble U onMCaHHbIE YeTbIpexyro/jibHUKH. KacarensHble K OKPY>XHOCTH. Kacanne OKPY>XHOCTH.

5 BriicaHHBIe ¥ LieHTpaIbHble 2 0 0 POIII, Coepkiacc, Skacc, THGOYPOK, OTKPBITast
. VI, YTOJI MeXK/Yy KacaTeJlbHOH HIKO/Ia

1 U XOPZOH.

5 YT/Ibl MEX/y XOPZiaMU U CeKYLLMU. 2 0 0 POIII, Coepkiace, kacc, uHMOYPOK, OTKPBITas
. IIKOJIa

2

5 BricaHHble ¥ OMMCaHHble YeThIPEXYrObHUKM, UX NPU3HAKU U CBOWCTBA. 2 0 0 POIII, Coepkrnace, Sknacc, uHMOYPOK, OTKPBITas
. IIKOJIa

3

5 I[1puMeHeHre 3THUX CBOMCTB MPU pellleHUU FeOMeTPUUYecKUX 3a/ay. 3 0 0 POIII, Coepkrnacce, Sknacc, HMOYPOK, OTKPBITas
. IKOJIa

4

5 BsauMHoe pacrofiokeHue IByX OKPY)KHOCTeI. 1 0 0 POIII, Coepknacce, Sknacc, iHGOYPOK, OTKPBITast
. HIKOJIa

5

5 Kacanue okpyskHOCTeI1. 3 1 0 POIII, Coepkiace, kacc, uHbOYPOK, OTKPBITas
. IKOJIa

6

Hrtoro no pasgeny: 13

Pa3zgen 6. [ToBTopeHnue, 06o01eHIe 3HAHUIA.

6 IToBTOpEHHE OCHOBHBIX MOHSATHI 1 METOZI0B KyPCOB 7 U 8 K/1accoB, 000011jeHre 3HaHUI. 4 0 0 POIII, Coepkrnacce, Sknacc, HMOYPOK, OTKPBITas
. IKOJIa

1

Hroro no pasgeny: 4

OBLIEE KOJIMYECTBO YACOB II0 [TPOTPAMME 68 5 0

9 KJ/TIACC
No HaumeHoBaHHe pa3/ie/ioB H TeM IPOrpaMMBbl KosmmuecTBo uacoB JsekTpoHHbIe ((pPoBBIe) 00pa3oBaTeIbHbIE
pecypchl
BCe KOHTPOJIbHBIE TpaKTHYeCcKue

;1 ro padoTsl pabdoTsI

n

Paspen 1. Tpuronometpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellleHHe TpeyroibHHKOB.
1. OrnipefienieHrie TPUrOHOMETPHYECKUX (QYHKIMIA yrios ot 0° go 180°. 3 0 0 POIII, Coepkiacc, SIkmacc, HHPOYPOK, OTKPhITast
1. LIKO/Ia
1. KocuHyc 1 cHyC npsiMOro U TyIoro yria. 1 0 0 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
2. LIKO/a
1. Teopema KocuHycoB. (O606IIEHHAsT) TeopeMa CHHYCOB (C PafilyCOM OIHCAHHOW OKPY)KHOCTH). 3 0 0 P3III, Chepkracc, Slkmacc, nH(OYPOK, OTKpbITast
3. LIKO/Ia




1. HaxoxzieHue [/IMH CTOPOH U Be/IMYMH YIJIOB TPEYTOJbHUKOB. 2 POIII, Coepkracce, SIknacc, nH(OYPOK, OTKpbITast
4. LIKOJ1a

1. dopmyia 1I0LaM TPEYroibHUKA Yepe3 [Be CTOPOHbI U YToJl MeX[y HUMHU. 2 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
5. LIKO/Ia

1. Dopmya noaA1u YeTbIpEXyroabHUKa yepes3 ero JUaroHaau U yrosl Mexzay HUMU. 2 POIII, Coepkracce, SIkmacc, MH(OYPOK, OTKpbITast
6. LIKOJ1a

1. TpakTHueckoe NpUMeHeHre [J0Ka3aHHBIX TeopeM 3 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
7. LIKO/Ia

Wrtoro o paszeny 16




Pazpen 2. IIpeodpa3oBanue nogo6us. MeTpruueckue COOTHOIIEHHUSI B OKPY)XHOCTH

2. TMousiTHe o mpeobpasoBaHuK MOAOOHS. 1 POIII, Cbepkracc, SIknacc, UHPOYPOK, OTKPhITast

1. LIKO/IA

2. CoOTBETCTBEHHBIE 3/1EMEHThI T10/j00HBIX (Uryp. 2 POIII, Coepkiace, SIkiacc, HHPOYPOK, OTKPhITast

2. LIKOJ1a

2. TeopeMma 0 pou3BeZieHUN OTPe3KOB XOP/, TeopeMa 0 IIPOU3Be/leHUU OTPe3KOB CeKyILUX, TeopeMa O KBajpare 3 POIII, Coepknacc, SIkmacc, NHOYPOK, OTKpbITast

3. KacaTe/bHOM. HIKOJIa

2. ITpuMeHeHe B pellieHUM FreOMeTPUYeCKHX 3a/a4 4 POIII, Coepkracc, SIknacc, 1HPOYPOK, OTKpPBITAsE

4. LIKOJ1a

Wrtoro no paspeny 10

Paspen 3. BekTopsl

3. OrnpefiesieHre BEKTOPOB, CI0XKEHHE U Pa3HOCTb BEKTOPOB, YMHOXKeHHMe BEKTOpa Ha 4uCIIo. 3 POIII, Coepkiacc, SIknacc, UHPOYPOK, OTKPhITast

1. LIKOJIa

3. DusnuecKuil ¥ reoMeTprUUecKrii CMBICTT BEKTOPOB. 1 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast

2. LIKO/Ia

3. PasnoxeHue BeKTOpa 10 [BYM HEKOJUIMHEeapHbIM BeKTOpaM. 1 P31, Chepkacc, SIkmacc, HHPOYPOK, OTKpbITast

3. LIKo/Ia

3. KoopauHarsl BekTopa. 2 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast

4. LIKOJIa

3. CkassipHOe 1pou3Be/ieHre BeKTOPOB, ero NpUMeHeHue /i1l HaXO)XK/leH!sl iTIUH U YIJIOB. 2 P3III, Chepkacc, Slknacc, nHOYPOK, OTKpbITast

5. LIKOo/Ia

3. Perienye 3ajjau C TIOMOLLBIO BEKTOPOB. 2 POIII, Coepknacce, SIknacc, HPOYPOK, OTKpBITast

6. LIKO/Ia

3. IpumMeHeHKe BEKTOPOB /15 PeLleHks 3a/jau KWHeMaTHKU ¥ MeXaHUKU 1 P31, Coepknacc, SIkmacc, UHPOYPOK, OTKpbITast

7. LIKOJ/Ia

Uroro o pasgeny: 12

Paspien 4./lekapToBbl KOOP/MHATHI HA M/IOCKOCTH

4. JlexapToBbl KOOPZMHATHI TOUEK Ha MI0CKOCTH. 1 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPhITast

1. LIKOJIa

4. YpaBHeHUe NpsSIMOH. 1 POIII, Cbepkracc, Slknacc, HHPOYPOK, OTKpbITast

2. 1IKOJI1a

4. YrnoBoii K03(ULMEHT, TaHTeHC yIJIa HAK/IOHA, [apajie/bHble U MepreHUKY/IIpHbIe TIpsMbIe. 2 POIII, Cbepkiacc, SIknacc, UHPOYPOK, OTKPLITast

3. 1IKOJ1a

4. ‘YpaBHeHMe OKPY>KHOCTH. 1 POIII, Cbepkracc, SIknacc, HHPOYPOK, OTKPBITast

4. LIKO/Ia

4. HaxoyieHHeKoOpJUHATTOUeKIIepeCeueHHsIOKPY)KHOCTH U MPSIMOH. 1 POIII, Coepkiacce, SIknacc, HH(OYPOK, OTKpbITast

5. 1IKO/1a

4. MeTo/, KOOpJMHAT TIPU pellieH!r TeOMeTPUUecKuX 3azau. 2 POIII, Coepkracc, SIknacc, MHPOYPOK, OTKPhITast

6. LIKO/Ia

4. Vcnonp30BaHue MeTOla KOOPAMHAT B NIPAKTUUYECKUX 3a7lauax 1 POIII, Cbepkiacc, SIknacc, UHPOYPOK, OTKPLITast

7. 1IKO/1a

Wroro no paszeny: 9

Paspen 5. [IpaBuIbHBIE MHOTOYTOTBHUKH. [I/THHA OKPY)XHOCTH M TUIOINAAL Kpyra. Beruncienue niomapei

5. INpaBu/bHBIe MHOrOYTO/ILHUKH, BEIYMC/IEHHE MX 3/1eMeHTOB. 1 P31, Coepknacc, SIkmacc, UHPOYPOK, OTKpbITast
1IKoJ1a

5. Yucno pu /iMHA OKPY)KHOCTH. 1 POIII, Coepkacc, SIknacc, HHPOYPOK, OTKpbITast




1IKoJia

JInvHa JAyry OKPY)KHOCTH.

POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
1IKoJ1a

Eal A P I

Papyannas mepa yria.

P3III, Chepkacc, SIkmacc, HHPOYPOK, OTKpbITast
IIKO/Ia




IIKO/Ia

5. TTnowaas kpyra u ero 2 POIII, Coepkracce, SIknacc, HHPOYPOK, OTKpBITAst
5. 3/IEMEHTOB (CeKTopa 1 1IKo/a

CerMeHTa).
5. Brruricienye nomazel GUryp BKIIOUAIOIMX /1eMeHTHI Kpyra. 2 P3III, Chepkiacc, SIkmacc, HHOYPOK, OTKpbITast
6. LIKO/Ia
Hroro no paszeny: 8
Pazpen 6. [IBixeHus: NJIOCKOCTH
6. TTonaTre o JBMKEHNUH TITIOCKOCTH. 1 POIII, Cbepknacc, SIknacc, ”HPOYPOK, OTKpBITAST
1. LIKO/Ia
6. [Tapasnie/bHBIA MepeHOC, TTOBOPOT U CUMMETPHSL. 2 P3III, Coepkacc, SIknacc, HHPOYPOK, OTKpbITast
2. 1IKoJ1a
6. OcH U LIeHTPbl CUMMETPUHU. 1 POIII, Cbepkracc, SIknacc, UHPOYPOK, OTKPLITast
3. 1IKosIa
6. TTpocTeiiivie MprMeHeHHs B PelleHNH 3ajiau. 2 POIII, Cbepkracc, SIknacc, UHPOYPOK, OTKPhITast
4. 1IKOo/Ia
Wroro no paspeny: 6
Paspen 7. IloBTopeHue, 00001eH e, CHCTeMaTH3aLMsA 3HAHAN
7. TToBTOpEHHE OCHOBHBIX MOHSITHI U METOJ0B KypcoB 7—9 K/accoB, 060011jeHre 1 CUCTeMaTH3aLsl 3HaHUH. 0.5 POIII, Coepkracce, SIkmacc, MH(OYPOK, OTKpbITast
1. LIKOJIa
7. TTpocTeiiivie reomeTpuueckue GUTypbl U UX CBOWCTBA. 0.5 POIII, Chepkiacc, SIkmacc, nHOYPOK, OTKpbITast
2. 1IKoJ1a
7. V3mepeHue reoMeTpUUeCKUX BeTMUKH. 0.5 POIII, Cbepkracc, SIknacc, UHPOYPOK, OTKPhITast
3. IKo/1a
7. TpeyroseHUKH. 0.5 P31, C6epknacc, SIkmacc, MHPOYPOK, OTKpbITast
4. LIKo/Ia
7. ITapane/bHble U TepreH/VKY/IpHbIe TIpsIMbIe. 0.2 POIII, Cbepknacc, SIknacc, HYOYPOK, OTKpBITast
5. 5 LIKO/Ia
7. OKpY>KHOCTb U KpYT. 0.2 P31, C6epknacc, SIkmacc, MHPOYPOK, OTKpbITast
6. 5 LIKO/Ia
7. T'eomeTprueckye OCTPOEHMUSI. 0.2 POIII, Chepkacc, SIkmacc, HHPOYPOK, OTKpbITast
7. 5 LIKOJ/Ia
7. YTI7Ibl B OKPY)XHOCTH. BrivicaHHBble 1 ONKCaHHbIe OKPY>KHOCTU MHOTOYTO/IbHUKOB. 0.5 POIII, Coepkacc, SIknacc, HH(OYPOK, OTKpbITast
8. 1IKosIa
7. TIpsiMast u OKpY>KHOCTB. 0.2 POIII, Coepkiacc, SIknacc, UHPOYPOK, OTKPhITast
9. 5 1IKOo/Ia
7. YeTbIpEXyro/ibHUKY. BriicaHHble U OMMCaHHbIE YeThIPeXyro/lbHUKH. 0.5 POIII, Coepkacc, SIknacc, HH(OYPOK, OTKpbITast
1 LIKOJIa
0.
7. Teopema [Tugaropa 1 Havasna TpUroHoMeTpuu. PeliieHre 061X TPEYrONbHUKOB. 0.5 POIII, Coepkracc, SIknacc, nH(OYPOK, OTKpbITast
1 LIKOJIa
1.
7. IIpaBusibHBIE MHOTOYTOIBHUKH. 0.5 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
1 1IKosa
2.
7. ITpeobpa3oBaHust IOCKOCTH. 0.5 POIII, Cbepkacce, SIknacc, HHOYPOK, OTKpbITast
1
3.




Wtoro no pasgeny:

7. [Mewkenust. [Togobue. Cummerpusi. 0.5 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKpbITast
1 IKona

4.

7. I[Lnomazp. Beruucienve tutomazeit. [lnomaau mogobHbxX huryp. 0.5 POIII, Chepkiacc, SIkmacc, nHOYPOK, OTKpbITast
1 LIKOJIa

5.

7. [lexapToBbl KOOP/IMHATBI Ha MJIOCKOCTH. 0.2 P31, C6epknacc, SIkmacc, MHPOYPOK, OTKpbITast
1 5 LIKOJIa

6.

7. BekTopbl Ha MJI0CKOCTH 0.2 POIII, Coepkiacc, SIknacc, HHPOYPOK, OTKPHITast
1 5 1IKOJIa

7.

7




OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME







YUYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

7 KITIACC

Artanacsh JI.C., Byty3oB B.®., Kagomues C.b. u gpyrue 'eomeTtpusi 7-9 knacc AKLMoHepHOe 0011jeCTBO
"N3parensctBo "[IpocBeienuve";

BBepuTe cBOM BapuaHT:

8 KJIACC

AranacsH JI.C., bytysos B.®., Kagomues C.b. v gpyrue, ['eometpus, 7-9 Knacc, AKL[MIOHepHOe
obirectBo«3aaTennsctBO «IIpocBeljeHue» ;

BBesuTe cBOI BapuaHT:

9 KJIACC

Aranacsiz JI.C., Byty3oB B.®., Kagomues C.b. u gpyrue, ['eometpusi, 7-9 Knacc, AKLHOHEepHOe
obmmectBo«l3narenbcTBo «IIpocBelijeHue» ;

BBeguTe CBOM BapuaHT:

METOJUYECKHWE MATEPUWAUJIBI IJI51 YUUTEJIA

7 KITIACC

I'eometpus. TemaTnueckue tectsl. 7-9 knacc/T.M. Mumenko, A.Jl.bavaankos.-M.: IIpocselenue, 2020.-

128c.

KoHTposnbHbie paboThl 1o reomeTpun: 7-9 knacc: K yuebnuky JI.C. AtaHacsiHa, B.®. ByTty3oBa

8 KI/IACC

I'eomeTpusi. Tematuueckue Tecthl. 7-9 knacc/T.M. Muienko, A./l.bauHHukoB.-M.: [TIpocseienue, 2020.-
128c.

KoHTposnbHbie paboThl 1o reoMeTpun: 7-9 knacc: K yuebuuky JI.C. AtaHacsiHa, B.®. ByTty3oBa

9 KVZIACC

I'eometpus. Tematuueckue tectsl. 7-9 kiacc/T.M. Muijerko, A./l.bauHuukos.-M.: [Ipocseienue, 2020.-
128c.

KoHTposbHbIe paboThI 110 reoMeTpuu: 7-9 kiacc: K yue6Huky JI.C. AtaHacsiHa, B.®. Byty3oBa

[N P®POBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbhI CETU MHTEPHET
7 KITIACC

P3III, Cbepknacc, SIkimacc, ”HPOYPOK, OTKpPbITasH IIIKOIA

8 KJIACC

P3III, Cbepknacc, SIkimacc, ”HPOYPOK, OTKpPbITasH IIIKOJIA

9 KJIACC

P3III, Coepknacc, fIknacc, uHMOOYPOK, OTKPbITasI IITKOJIa



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJ/IBHOI'O ITPOLIECCA

YUYEBHOE OBOPY/JOBAHUNE

HOYTOYK, MPOEKTOP, UHTEPAKTHUBHAs 10CKA, CIIPAaBOUHbIE TAOUIIbI

ObOPYJAOBAHUE VI ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT

CripaBouHble TabMULIbI, KapaH/Alll, LIUPKYJIb, IMHelKa, TPaHCTIOPTUD

AOKYMEHT NOAMUCAH
SNEKTPOHHOW NOANMNCLIO

Ceprudukar: 2CA4A30033AFF3844E6FD3012F4CED13
Brapeney: Mapaes AsaTt Xamaoeud
Oeicteutened: ¢ 19.10.2022 no 19.01.2024
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