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2020 ron

Pe3y/ibTaThl 0CBOEHUsA YUeOHOro rmpejmera

HarnspHasa reomerpus
BbINyCKHUK HAyYUTCA:
pacrio3HaBaTh Ha YyepTexkax, pUCyHKaX, MOZe/IsX U B OKpY’KarollleM MUpe IJIOCKHWe U IPOCTPaHCTBeHHbIe

reomeTpuyeckye GUryphbi;
pacro3HaBaTh Pa3BEPTKU Kyba, TIPIMOYT0/ILHOTO Tlapasiiesienuresia, MpaBUIbHOM MUPaMU/Ibl, LIWJIMHPA U KOHYCa;

OTpe/iesisATh TI0 JIMHEMHBIM pa3MepaM pa3BEéPTKU (UryphI JTMHEeHbIe pa3Mepbl caMo (Urypsl 1 Ha000pOT;
BBIUNCJIATE 00BbEM TIPSIMOYTO/IBHOTO Tapasijie/ienuriesia.

BbinycKHUK NOMy4Um 803MOXCHOCMb!
8bIUUC/SIMb 00BEMbI NPOCMPAHCMBEHHBIX 2e0MempuUecKux guayp, COCmaes/ieHHbIX U3 NPSIMOY20/bHbIX NApaienenunedos;
yan1ybumb u pazsumb npedcmaesneHus 0 NpOCMPAHCMBEHHbIX 2e0MempuyecKux uzypax;
NpUMeHsimb NOHSIMue pa3eeépmku 0/151 8bINO/AHEHUs1 NPAKMUYeCcKUX pacuémos.

I'eomeTpHuueckue (pUrypbl

BBINYCKHUK HAYUYUTCS:

I10/1b30BaThCS A3bIKOM IeOMEeTPUH /I OIIMCAaHUA ITpeIMEeTOB OKPYrKaroll[ero Mrupa U UX B3auMHOI'O PacCIiO/IOKeHUs;
pacrio3HaBaTh U M300pa)kaTh Ha UepTeXKax U PUCYHKaX reoMeTpuyeckre GUrypbl U UX KOHPUTYpALMW; HAaXOAUTh
3HaueHusl JJIUH JIMHEHMHBIX 371IeMEHTOB (PUI'YP U UX OTHOLLEHUS, TpafyCcHyt0 Mepy yrioB oT 0 fo 180°, npumeHsis
orTipe/ieJieHus], CBOMCTBA U MPU3HAKU (GUTYP U UX 37IeMeHTOB, OTHOLeHus (Guryp (paBeHCTBO, Mofo0Oue,

CMMMeTPHH, MIOBO-POT, NapaJsiie/bHbIN MepeHocC);
OIepUPOBaTh C HAYa/IbHBIMU MOHATUSIMU TPUTOHOMETPUU U BBITIOJIHATE 3/IeMeHTapHble onepauyy Haf (PyHKLIWSMU yTJ/IOB;

pelliaTh 3a/lauy Ha JioKa3aTeabCTBO, OMUPAasiCh Ha M3y4YeHHble CBOMCTBA (PUTYP U OTHOLLIEHUA MeXXJy HUMU U
TIPUMeEHSISI U3yUeHHbIe MeTO/Ibl 0Ka3aTe/bCTB;

peliaTh HeC/I0>KHbIe 3a/laui Ha TTIOCTPOeHUe, IPUMeHSsIsi OCHOBHbIE a/IrOPUTMbI IOCTPOEHUSI C TIOMOII[bIO LIUPKYJIS U
JINHEeUNKU;

pellaTh MpOoCTeillive TJlaHUMeTpUUecKue 3aZiauu B MPOCTPAHCTBe.
BbInyCKHUK no/ay4um 803MO}CHOCMb:



08/1a0emb MemoodmMu peuleHusl 3a0ay HA ebluUCAeHUs1 U 00KA3ameabCcmed: MemoooM Om npomueHo20, MemooomM noodobus,
Memooom nepebopa 8apuaHmMos u MemoooM 2eoMempuuecKux Mecm mouex;

npuobpecmu onbim npuMeHeHus1 anzebpauuecko2o U mpu2oHOMempuuecKko2o annapama u uoetl 08udceHusl npu
pelleHuU 2eomempuyecKux 3aoau;

081a0emb mpaouyuoHHOU cxeMoll peweHus 3a0a4 Ha NOCMpoeHuUe C NOMOWbIO YUPKY/S U AUHEUKU: aHAus3,
nocmpoeHue, 00KazameabCmeo U UCC/1e008aHue; HayuumbCsl pewams 3a0a4u Ha NOCMpoeHue Memooom
2eoMempuuecko2o Mecma mouek u Memooom noodobusi; npuobpecmu onbim UCCAe008aHUS C8OLICMS
n1aHuMempuueckux uayp ¢ nomouwjbio KOMNbIOMepHbIX NPO2PAMM; nNpuobpecmu onbim 8bINOAHEHUs NPOEKMO8 No
memam: «"eomempuueckue npeobpa3zoeaHusi Ha n1ockocmuy», «I[locmpoeHue ompe3kos no ¢popmysne».

H3mepeHue reoMeTpHUYeCKUX BeJTMIUH
BbINyCKHUK HAYYUTCS:

> WCMO0JIb30BaTh CBOMCTBA MU3MepeHUs [IJTUH, TI/I01a/lel U YIJIOB MPU pellleHUU 3a/lad Ha HaXOyK/[eHWe [IJTMHbI OTpe3Ka,
JJTUHBI OKPY>KHOCTH,

> IJTUHBI IYTA OKPY>KHOCTHU, TPa/lyCHOM Mephbl yTJa;

> BBIUMCJISATD [IJTUHBI TMHEHHBIX 37IeMEHTOB (UTYP U UX YTJIbl, UCII0/b3Yysi DOPMY/Ibl AJTUHBI OKPY>KHOCTH U JIJTUHBI
JIyTU OKPY>KHOCTH, (hopMy/ibl Iiolazieit huryp;
BBIUMC/ISTh IJIOL[aZU TPEYroJbHUKOB, MPSMOYTOJIbHUKOB, Mapasljie/lorpaMMOB, TpareLyii, KpyroB U CEKTOPOB;
BBIUMC/ISTh JJIMHY OKPY>KHOCTH, [J/TMHY AYTU OKPY>KHOCTU;
pelllaTh 3a/lauy Ha /J0Ka3aTebCTBO C UCTIOIb30BaHUEM (POPMYJI AJTMHBI OKPY>KHOCTH U [I/TUHbBI AYTU OKPY>KHOCTH,
dbopmyn mioniazeit Guryp;
> pellaTh MpaKTUYeCKue 3a/lauk, CBsi3aHHbIe C HaXOXK/JeHUEeM reoMeTpUYeCcKUX BeJTMUMH (UCTO/b3Ysl PU

> HeoOXOAWMOCTH CTIDaBOYHHKH U TeXHUUECKHe CPeJICTBA).

BbinyCKHUK nosyuum 803MOH#CHOCMb:
8bIULC/AAMb NA0Waou ¢uyp, cocmasneHHbIX U3 08yX uau 6o1ee NpsAMOY20/1bHUKOS,

napanneno2pammos, mpey2o/abHUKO8, Kpyad U cekmopd;
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6blHUC/IAMDb I’I/IOlL{CIaLl MHO20Y20/IbHUKO8, UCNO/1b3YSl OMHOWEHUs pdgHO8e/1uKocmu,

npuobpecmu onblm npumMeHeHuUs asn2ebpauuecko20 U mpu2oHOMempuuecKo20 annapama u uoetl 08uXiceHusl npu
peulleHUU 3a0ay Ha 8blYUC/AeHUe naoujaoeti MHO20y20/1bHUKOS.

Koopaunatsl

BBINyCKHUK HayUYUTCS:
BBIYMCJ/ISITh JJIMHY OTpe3Ka 10 KOOpJMHATaM ero KOHLIOB; BBIUKUC/IATh KOOPAVHATHI CepeIuHbI OTPe3Ka;
HCI10/1b30BaTh KOOPAWHATHBINA MeTO/, /i1 U3y4YeHHUsI CBOMCTB TIPSIMbIX U OKPY>KHOCTEH.

BbInyCKHUK no/syuum 803MOHMCHOCMb:
08/1a0emb KOOPOUHAMHbIM MemoOOM pelleHus 3a0ay Ha 8bluUC/AeHUe U 00Ka3ameabCmeo;

npu06pecmu Oonblm uUcCno/1b308AHUA KOMNBIOMEPHbIX NPOZSPAMM 015 aHaAU3d YaCMHbIX c/1yuaes 63auMHO2CO pdcnoaoxiceHus

OKpyJCHOCmell U NpsiMbIX;

npuobpecmu onbim 8bINO/AHEHUs1 NPOeKMo8 Ha memy «IIpumeHeHue KOOpOUHAMHO20 Memooda Npu peweHuu 3a0au
Ha 8blYUC/AeHUe U 00KA3ame/bCmeo».

BekTopsb1
BBINTyCKHUK HAYyUUTCH:

OreprpoBaTh C BEKTOPAMU: HaXOAUTh CYMMY M Pa3HOCTh IByX BeKTOPOB, 3a/laHHbIX TeOMeTPHUYeCKH, HaXOJUTh BEKTOP,

PaBHBIM IMPOM3BEIEHUIO 3aJJaHHOT0 BEKTOPA Ha UHCJIO;

HaXO0OWThb OJIsd BEKTOPOB, 3dIdHHBIX KOOPAWHATAMU: IJIMHY BEKTOPA, KOOPAWHATBI CYMMBI U PA3HOCTH IBYX U
boJtee BEKTOPOB, KOODAWHATHI ITPOU3BEAE€HNA BEKTOPA HA YHUCJIO, IIPUMEHSAA TIPU HEO6XO,[[I/IMOCTI/I CO‘-IETEITEJILHI:II‘;I,
rnepeMeCTuTe/IbHbIM U pacCIipeie/iMTe/IbHbIM 3aKOHBI,

BBIUMCJ/IATH CKa/IsIpHOE MPOU3Be/ileHre BeKTOPOB, HaXOAUTh YIo/l MeX/y BeKTOpaMu, yCTaHaB/IUBaTh
TIepIIeHJUKYJIAPHOCTD MPSAMBIX.

BbInyCcKHUK NO/Ay4um 603MOM#CHOCMb:
06/1a0emb 8eKMOPHbIM MemoooM 0/151 peweHUs 3a0ay Ha 8blYUC/AeHUE U 00KA3ameabCmeo.



Cojiep)xaHue yueOHOT0 mpegMeTa

Hal"JIH,Z[HaH reomMeTrpus.

Har/isiHble npe/icTaB/IeHUsI O MPOCTPAHCTBeHHBIX (Urypax: Ky0, rapasuienernure, pyu3mMa, upaMu/a, 1ap,
cdepa, KOHYC, IMHAP. V300pakeHue MPOCTPAaHCTBeHHbIX (uryp. [Ipumeps! ceueHnii. MHOTOTpaHHUKH.
[IpaBuibHBIE MHOTOTPaHHUKU. [IpriMepbl pa3BEPTOK MHOTOIrPAHHMKOB, LIUIMH/PA U KOHYCa.

[MTousaTre 06bEMa; efuHUIBI 00bEMa. OO6BEM TIPSIMOYTO/ILHOTO TIapasuiesnienure/a, Kyoa.
I'eomeTprueckne (pUrypsbl.

ITpsimble v yriibl. Touka, npsamasi, IJIOCKOCTb. OTpe30K, j1y4. ¥YToJ1. Buzbl yryioB. BepTukanbHble U CMe)XHbIe YIVIbL.
buccekrpuca yria.

ITapanenbHble U Mepecekarolyecs npsiMble. [leprieH UKy /isapHble NpsiMble. TeopeMsl O MapasiiesbHOCTU U
TepHeHUKYJIIPHOCTH NpsAMbIX. [leprieH UKy IIp U HAaKIOHHAsA K NpsaMor. CepeMHHBIN MeprieHJuKYIsp K
OTpe3Ky.

['eomeTpryeckoe MecTo ToueK. CBOMCTBa OMCCEKTPHUCHI yTIJia U CepeIMHHOTO MeprieHANKYJ/Isipa K OTPe3Ky.

TpeyronbHUK. BricoTa, MeZiiaHa, OMCCeKTpHCa, CpeIHsIsI IMHUS TPeYro/ibHUKa. PaBHOOe[peHHbIe 1 paBHOCTOPOHHUE TPEYT0JTb-
HUKHW; CBOMCTBA U MPU3HAKX PaBHOOEPEHHOTr0 TpeyrobHUKA. [Ipr3HaKku paBeHCTBa TPeyrobHUKOB. HepaBeHCTBO
TpeyroJyibHUKa. COOTHOILIEHUSI MeX/ly CTOPOHAMU U YIJIaMU TPeYro/IbHUKA.

CymMma yr710B TpeyroyibHYKa. BHeltHue yriibl TpeyrosbHuKa. Teopema ®aneca. [Togobue TpeyronbHUKOB. [1pu3Haku
nof06us TpeyronbHUKOB. Teopema [rdaropa. CuHyc, KOCHHYC, TaHI'€HC, KOTaHT€HC OCTPOTO yTJjia MPsIMOYT0JIbHOT'O
TpeyrosbHUKa 1 yriaoB oT 0 o 180°; npuBeieHre K OCTPOMY YIJj1y. PelieHue NIpsIMOYTOJIbHBIX TPeyroJbHUKOB. OCHOBHOE
TPUTOHOMeTpHUUecKoe TOXJeCTBO. PopMyiibl, CBA3bIBaOLMe CUHYC, KOCUHYC, TAHI€HC, KOTAHT'eHC OJHOI'0 U TOrO JKe yIJia.
PeltieHrie TpeyrojbHUKOB: TeopeMa KOCMHYCOB U TeopemMa CUHYCOB. 3aMmevaTe/IbHble TOUKU TPeyro/IbHUKaA.

YeToIpéxyroabHUK. [TapanieorpaMm, ero CBOMCTBA 1 TpU3HAKU. [IpsSMOYTO/IbHUK, KBaJpaT, pOMO, X CBOMCTBA U MPHU3HAKH.
Tpaneuys, cpeiHss1 TUHUS TPaTleLIUH.

MHOFOYFOJ'H)HI/IK. BLIHYKJ'IBIE MHOI'OYI'OJ/IbHHUKHU. CYMMa YIJIOB BBIITYKJ/IOI'O MHOI'OYT'OJIbHUKA. HpaBI/I]'H)HbIe MHOI'OYI'OJ/IbHHUKHU.



Oxpy>xHOCTb U KpyT. yra, xopzaa. CekTop, cermeHT. LleHTpanbHbINM yroJ/, BIUCAHHBIN yroJi, BeJIMUMHa BIMCAHHOTO YIJIa.
B3aumHOe pacrioniokeHue TpsiMOU U OKPY>KHOCTH, IBYX OKpY>KHOCTel. KacaTesnbHasi U ceKylllasi K OKPY>KHOCTH, UX
CBOMCTBA. BrivicaHHbIe ¥ OMKCcaHHble MHOTOYTOIbHUKHA. OKPY>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTB,
OMUCaHHasi OKOJIO TPeyroibHUKA. BrivicaHHbIe ¥ ONMCaHHble OKPY>KHOCTH MPABUJIBHOIO MHOTOYTOJTbHUKA.

['eomeTpuueckue ripeobpasoBanusi. [ToHsiTve 0 paBeHCTBe (uryp. IToHsITHe O JBIKEHUH: 0CceBasi U
LleHTpaJibHasi CHMMeTPHH, Mapasuie/bHbIN repeHoc, oBopoT. [ToHaTre o mogobun Guryp v roMOTeTUH.

[TocTpoeHusi ¢ TOMOILIBIO LIUPKYJIS U IMHeWKU. OCHOBHBIE 3a/jaud Ha TIOCTPOeHUe: fiejieHue OTpe3Ka T0orojiaM; MoCTpoeHre
yrJjia, paBHOTO JJaHHOMY; TIOCTPOeHUe TPeyroibHUKA 110 TPEM CTOPOHAM; MOCTPOeHHe TiepreH/ANKYispa K MpsiMol;
TOCTpOeHre OUC-CeKTPUCHI YTJIa; [le/ieHre OTpe3Ka Ha N paBHBIX YacTel.

PerieHue 3a/jau Ha BbIUMC/IEHUe, [J0Ka3aTe/IbCTBO U NTOCTPOeHNE C UCT0/Ib30BaHUEM CBOMCTB U3yUYeHHbIX (UTyp.
H3MepeHue reoMeTpHUeCKUX Be/IMUUH.

HnuHa oTpe3ka. PaccTtosiHve OT TOUKHU [0 MPsIMOM. PaccTosiHue Mexxy Tlapasiie/lbHbIMU MPSIMbIMHU.

[TepumeTp MHOTOYTO/TbHUKA.

[nHa OKpY>KHOCTH, YUCJIO T1; JIMHA JYTH OKPY>KHOCTH.

['papycHasi Mepa yrJjia, COOTBETCTBUE MeXKy BeJIMUMHOM 1IeHTPAJbHOTO yTJ/ia U IJTMHOU yTh OKPY>KHOCTH.

[TonsiTwe mutowagy miockux ¢uryp. PaBHococTaB/ieHHble U paBHOBeMKWe GUrypsl. I[lnomans npsmoyrosnbHuka. [nomanu
ra-pasuiesiorpaMma, TpeyrojJbHUKa W Tparneuuu. [lnomaae MHOroyrosbHuka. Ilnomiage kpyra W miiomjajb CeKTopa.
CooTHollIeHre MeX/Ty TIoL[aAs MU MOA0OHBIX UTyp.

PerieHue 3a/jau Ha BbIUMC/IEHUE U [J0KA3aTe/IbCTBO C MCI0/Ib30BaHUEM M3yUYeHHbIX (hOpMY.I.
KoopauHaThl.

Ypasuenue nipsmout. KoopanHatsl cepeivHbl oTpe3ka. @opmysia pacCTOssHUS MeXy ABYMSI TOUKaMU IJIOCKOCTH.
YpaBHeHUe OKPY>KHOCTH.



BekTopsbl.

OnuHa (moaynb) BekTopa. PaBeHCTBO BeKTOpOB. KosmmHeapHble BeKTOphl. KoopAuHaTbl BeKTOpa. YMHOXEHHe

BEKTOpa Ha YWCJI0, CyMMa BeKTODOB, pa3/iO)KeHWe BeKTOpa M0 ABYM HeKoJIMHeapHbIM BekTopaM. CKassipHoe
Tpou3Be/ieHre BEeKTOPOB.

TEOPETI/IKO-MHO)KECTBEHHLIE IMOHATHUHAA.

MHO0XXeCTBO, 37ieMeHT MHOKeCTBa. 3a/laHie MHO>KEeCTB TlepeurcieHreM 3/IeMeHTOB, XapaKTepUCTUUeCKUM CBOHCTBOM.
[ToamHOXecTBO. OObeqUHEHNe 1 TIepecevyeHrie MHOKEeCTB.

JJ/IeMEeHTHhI JIOTUKH.

Omnpesiesienrie. AKCMOMBI M TeopeMbl. [loka3aTe/bCTBO. JloKa3aTelbCTBO OT ITPOTHBHOrO. TeopeMa, obpaTHast JaHHOM.
[Iprmep 1 KOHTpHIpUMEp.

ITonsTHE O PdBHOCWJ/IBHOCTH, C/ieA0BAHUH, yr[OTPE6J'IeHI/Ie JIOTM4eCKHXx CBA30K ec/1u...,mo...,8 Mmom U mo./ibKo
e8mom ciayuyae, j1jorndecKkue CBA3KHU U, uau

FEOMETPI/IH B UICTOPHYE€CKOM PA3BUTHUMH.

Ot 3emniemepusi K reomeTpud. [Tudarop u ero mikosa. @anec. Apxume/. [ToctpoeHre NpaBUILHBIX MHOTOYTOJTbHUKOB.

Tpucekuus yria. Keagpatypa kpyra. Y iBoeHue Ky0Oa. Victopusi urcnia n. 3onotoe ceuenue. «Hauana» EBkmuza. JI. Stinep. H. U.
Jlo6aueBckwuii. VicTopus MATOrO MOCTYyJIaTa.

YueGHO-TeMaTHYeCKOe II/IAHUPOBaHHE

Kon-Bo yacos
o Kosn-Bo yacos
I'naBa CcopeprkaHue yueOHOTO MaTepuana T10 [IPUMepPHOUN o
110 paboueii mporpamme
rporpamme
7 Kjacc
L. HauanbHble reomeTprueckue CBefieHus 10 10
II. TpeyrosbHUKU _ 17 17
I1I. ITapannensHbie NpsiMbIe 13 13




CooTHoOlLIeHHUs MeXAy CTOPOHAMH U yI/ldMHU

IV. 18 18
TPeyrolbHUKOB
[ToBTOpEHUE 10 10
Hroro: 68 68
8 Knacc
V. YeTbIpEXyro/JbHUKU 14 14
VL [Tnowage 14 14
VII. [Tog06HBIE TPEYTOIBHUKN 19 19
VIIL. [ OKpy>XHOCTB 17 17
[ToBTOpEHUE 4 4
HToro: 68 68
9 K/1acc
IX. BekTopsbl 8 8
X. Metog KoOpAUHAT 10 10
XI. CooTHollIeHUs MeXly CTOPOHaMU
U yIJlaMU TpeyroJIbHUKa. 11 11
CkasisipHOe IIpor3Be/ieHre BeKTOPOB
XII. [ miHa OKpY>XHOCTH U IIOLA/b Kpyra. 12 12
XIII. | JBwkeHus 8 8
XIV. | HauanbHble CBeJileHUs U3 CTePEOMEeTPUM. 8 8
006 akcroMax TMIaHUMETPUU 2 2
IToBTOpeHue. PelieHue 3aziau. 9 9
Htoro: 68 68




