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HHaHprCMbIe PeE3YyJIbTATBI 0CBOCHUA KypcCa

Harasignas reomerpust
BrInyCKHUK HAy4UTCS:

pacrio3HaBaTh Ha YEpPTEkKaxX, PUCYHKAX, MOJIETISAX U B OKPY’KAIOIIEM MHUPE IJIOCKUE U MPOCTPAHCTBEHHBIE T€OMETPUUECKUE
urypsr;

pacno3HaBaTh pa3BEPTKH Ky0a, MPSMOYTOJIBHOTO MapauieJenuneaa, IpaBuiibHON MUpaMuIbl, IWIHH]IPA U KOHYCA;
OTIPEIEIATh TI0 TUHEHHBIM pa3MepaM pa3BEPTKU (DUTYPHI IMHEHHBIE pa3Mepbl caMoi (GUTYPBI K HA0OOPOT; BBIYUCIISATH 00BEM
IPSIMOYTOJIBHOTO Mapajuiejenunesaa.

Bbll’lyCKHuK noJydunt 603MOINCHOCMb.
O 8bIYUCTAMb 00bEMDBL npocmpaHCmeEeHHblX 2eoOMenMpPUUECKUX (l)I/lZyp, COCMAeBNEHHbIX U3 NPAMOY2O0IbHbBIX napaﬂﬂeﬂenunedoe;

yenyoums u pazeums npeocmasienusi 0 NPOCMpPAHCMEEHHbIX 2e0MempUYecKux gueypax;

O NpuUMeHsImMb NOHAMUE PA38EPMKU 0I5l BbINOIHEHUS NPAKMUYECKUX PACUEMO8.
I'eomeTpuueckue

Gurypsi
BrinyckHuk Hayuures:

MOJIb30BAThCSl SI3BIKOM T'€OMETPUU [JI1 ONHCAHUSA NPEAMETOB OKPYKAIOIIEr0 MUpa M UX B3aWUMHOIO PACIHOJIOKEHUS,
pacrno3HaBaTh U U300pakaTh HA YEPTEKAX M PUCYHKAX TeoMeTpudeckrue (GUrypbl U UX KOH(DUTypaluu;, HAXOAUTHh 3HAYCHUS
JUIMH JIMHEWHBIX JJIEMEHTOB (UTYp M MX OTHOIICHHS, rpaaycHyr mepy yrioB oT 0 mo 180°, mpumeHsst ompeneneHus,
CBOWCTBa W TMpHU3HAKW GUTYP U UX DJIEMEHTOB, OTHOIICHUS GuUryp (paBeHCTBO, MOJI00ME, CHMMETPHUHU, IOBOPOT,
napayieIbHBIN EPEHOC);

OTEPUPOBATh C HAYATHLHBIMU MOHSATUSIMU TPUTOHOMETPHUH U BBIMIOJIHATH dJIEMEHTApHbIC ONepaliuy HaJ PYHKIUSIMU YTJIOB;
pemaTh 3aJauyd Ha JOKa3aTelbCTBO, OMUPAsCh Ha M3Y4YEHHBIE CBOMCTBA (UTYp M OTHOIIEHUN MEXIYy HUMH W MPUMEHSS
M3YUYEHHbIE METO/IbI JI0KA3aTEIIbCTB;

pelaTh HECI0KHbBIE 3a/1a4K HA TIOCTPOCHUE, MPUMEHSISI OCHOBHBIE aJITOPUTMbI IOCTPOEHHUSI C TIOMOIIBIO0 IUPKYJISA U TUHEHKH;

peuaTh IpoCTeHIIre INTAaHUMETPUIECKUE 3aa4H B IPOCTPAHCTBE.

Bbll’lyCKHuK noysunt 603MONCHOCMDb.



(@)

oenaoems Memooamu peutenus 3a0a4 HAa 6LIYUCICHUS U OO0KA3AMenbCmed: MemoOoM Om npomueHoco, Memooom

no0obUsL, O MemoOoM nepebopa Bapuanmos u Memooom 2eoMempudecKux Mecm modex;

O

O

npuobpecmu onvim NPUMEHEHUsT aneeopauyecko20 U MmpueoOHOMempuUyecKko2o annapama u uoeu O08UNCeHUs NPU peuleHuu
eeomempuiecKux 3a0au,

061a0emsb MpaoUYyUOHHOU CXeMOU peuleHuss 3a0ay HA NOCMPOeHUe ¢ NOMOWbIO YUPKYVIAL U JUHEUKU. AHAIU3, HOCMpOeHUe,
00Ka3amenbCmeo U UCCie008anue;, Hayyumscs peuams 3a0a4u Ha NOCMpOoeHUue MemoooM 2e0MempuUyecKo20 Mecma moiex u
Memooom nooodus; npuobpecmu Onvlm UCCIe008AHUS CEOUCME NIAHUMEMPUYECKUX Queyp ¢ NoMoublo KOMNbIOMEPHBIX
npoSpamMM, npuodpecmu Onvim BbINOJHEHUs. NPOeKmos no memam. «l eomempuueckue npeobpazo6anusi Ha NIOCKOCMUY,
«Ilocmpoenue ompesxkos no gpopmyney.

N3mepeHue reoMeTpu4eCcKuX BeJTHIUH
BrinyckHUK HAyYHUTCS:

VCII0JIB30BaTh CBOMCTBA U3MEPEHHUS JUIUH, TUIOIAJAEH U YIJIOB [IPU PELICHUU 3a7a4 Ha HAXOXKJICHUE JUIMHBI OTPE3KA, JJIMHbI
OKPY>KHOCTH,

JUTUHBI TyTH OKPYKHOCTH, TPaIyCHON MEPBI yIJa;

BBIYHCIIATH JUIMHBI JIMHEWHBIX AJIEMEHTOB (DUTYp M UX YIJIbI, UCIONB3YS (POPMYIIBI JTMHBI OKPY>KHOCTH U JUIMHBI TyTH
OKPY>KHOCTH, GOpMyJibl TIOIAAEH GuUryp;

BBIUUCIIATH TUIOMIAIA TPEYTOJIbHUKOB, MPSIMOYTOJILHUKOB, MAPAILIEIOrPaMMOB, TPAIeUi, KPYTOB U CEKTOPOB;

BBIUUCIIATH JUIMHY OKPYXHOCTH, IJIUHY IYTH OKPYKHOCTH;

pelaTh 3a/1a4i Ha JI0Ka3aTeIbCTBO C MCIOIb30BaHUEM (OPMYJI JJIMHBI OKPYKHOCTH M JJIUHBI YT OKPYXKHOCTH, (HOpMYyII
riomaaeu guryp;

pemath  MpakTUYeCKWe  3aJadd, CBs3aHHBIE C  HAXOXKICHHEM T'€OMETPUYECKMX  BEIMYMH  (MCHOJB3yS  TpH
HEO0OXOIMMOCTH CITPABOYHUKHU M TEXHUUYECKHE CPEJICTBA).

Bbll’lyCKHuK noay4unt 603MONCHOCMDb.

O

BLIYUCTAMb NAOWAOU PUSYD, COCMABNIEHHBIX U3 08YX UMY DoNee NPAMOY20IbHUKO8, NAPALLENI0ZPAMMOS, MpPey2oIbHUKOS,
Kpyea u cekmopa,



O
O

6blHUCTIANb nﬂou;adu MHO20Y20/IbHUKOB, UCNOJIb3YA OMHOUIEHUA pABHOBEIUKOCMU,

npuobpecmu Onvlm NPUMEHeHUsl aneeopauiecko20 U MpueoHOMempuiecKko2o annapama u uoeu O08UMCEeHUs Npu peuleHuu
3a0a4 Ha blYUCIeHUe NIouadel MHO20Y201bHUKOS.

Koopaunatsi
BrinmyckHUK HAydUTCS:

BBIYHCJATH JJIMHY OTPC3Ka 11O KOOPANHATAM €TO KOHIIOB; BBIYUCIIATL KOOPAWHATBHI CCPCANHBI OTPC3KA,
HCIIOJIB30BaTh KOOpI[I/IHaTHI)II\/’I MCTOO AJIAA NU3YUCHUA CBOMCTB IIPSAMBIX U Opr}KHOCTeﬁ.

Bbli’lyCKHuK noJiyvunt 603MOINCHOCMb.

O 081a0emb KOOPOUHAMHBIM MEMOOOM PeueHUs 3a0ay Ha 8bIUUCIeHUe U 00KA3AMENbCMEO;
O npuobpecmu  onvim UCHOIL308AHUSL  KOMNLIOMEPHBIX NPOSPAMM Ol AHAIU3A  HYACMHBIX CIYYAe8  G3AUMHO20
pacnonodicenusi 0 OKpY#CHOCmeU U NPsMbLX,
O mpuobpecmu Onvlm B6bINOJHEHUs NpoeKkmos Ha memy «lIpumeHenue KOOPOUHAMHO20 Memoda NpU peuleHuu 3a0ad Ha
8bIYUCTIEHUE U OOKA3AMENILCMBOY.
BekTopsl

BrinmyckHuK HayuuTCS:

OIICpUpOBaTL C BCKTOpAMH: HAXOJAUTH CyMMY M PA3HOCTL JABYX BCKTOPOB, 3daJJaHHBIX I'€COMCTPHUYCCKH, HAXOIUTHL BCKTOP,
paBHI)II\(JI IMPOU3BCACHUIO 3aJaHHOT'O BCKTOPA HA YHCJIO,

HaxXOAMWTh MJIi BEKTOPOB, 3aJlaHHBIX KOOpJIMHATAMH: JUIMHY BEKTOpa, KOOPAMHATHI CyMMbl M Pa3HOCTH JBYX M OoJjee
BEKTOPOB, KOOpJAMHATBHl MPOU3BEACHUS BEKTOpa Ha YWUCIO, MPUMEHssI NpU HEOOXOJMMOCTH COYeTaTesbHbIH,
MIEPEMECTUTENBHBIN U PACTIPEICITUTEIbHBINA 3aKOHBI;

BBIYUCIIATH CKASIPHOE ITPOU3BEACHUE BEKTOPOB, HAXOAUTH YIOJI MEKly BEKTOPAMHU, YCTAaHABIIMBATh NEPIEHANKYIIIPHOCTD
O TMPSAMBIX.

Bbl}’lyCKHuK noy4unt 603MONCHOCMb.

©)

0681a0emnv BEKMOPHbIM Memooom 0 peuleru 3a0ay4 HA 6blYUCTEHUE U OOKA3ZAMENbCMBO.



Conepxxkanue yue0HOro npeamera

HaI‘JIHIlHaH reoMeTpusi.

Harnsaguele mpencraBieHus O MPOCTPAHCTBEHHBIX (urypax: KyO, mapajuienenumnen, mpu3Ma, nNupamuia, map, chepa, KOHYC,
mnHap. M300paxenue npoctpancTBeHHBIX (uryp. [Ipumeps ceuennii. MHOTOrpaHHUKY.
[TpaBuiibHBIE MHOTOTpAaHHUKU. [IprMeps! pa3BEPTOK MHOTOTPAaHHUKOB, HMIHHIIpA U KOHYca. [loHaTrne 00bEMa; equHUIIBI 00BEMA.

OO0BEM MPAMOYTOIBHOTO MapajuieNienumeia, Kyoa.

I'eomeTpuueckue purypsol.

[Ipsimble 1 yribl. Touka, mpsiMasi, TWIOCKOCTh. OTpeE30K, Jiyd. Yroi. Bunsl yrinoB. BepTukainbHbie U cMexXHBIE YIiibl. buccekrpuca
yria.

[TapannenbHbie U nepecekaronmecs npsamsie. [lepnenaukynspHsie npsiMbie. TeopeMbl 0 NapaIeIbHOCTH U NEPIIEHIUKYIIPHOCTH
npsMbIX. [lepnenaukymnsip u HaKJIOHHAS K npsMoid. CepeIMHHBIN NEPHIEHAUKYISP K OTPE3KY.

['eomerpuyeckoe mecto Touek. CBoMCTBa OMCCEKTPUCHI YT U CEPEUHHOTO NEPIICHIUKYISpa K OTPE3KY.

TpeyronebHuk. BbicoTa, MenuaHa, OuCCEKTpHCa, CpPEIHAS JHUHUS TpeyroiabHUKa. PaBHOOEJpEHHbIE W PaBHOCTOPOHHUE
TPEYroJbHUKH; CBOWCTBA M MPHU3HAKW PAaBHOOEIPEHHOIO TpeyrojbHUKa. lIpu3Haku paBeHCTBa TpeyrojabHUKOB. HepaBeHCTBO
TpeyroyibHUKa. COOTHOLIEHUS! MEXLY CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA.

CymmMma yriioB TpeyrojbHuka. Buemrnue yriel TpeyroibHuka. Teopema daneca. I[lomobue TpeyronpuHukoB. [lpusnaku momoowus
TpeyroyibHUKOB. Teopema ITudaropa. Cunyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC OCTPOTO yIJla NPSMOYTOJIBHOTO TPEYTOJIbHUKA U YTJIOB
or 0 mo 180° mpuBeneHwe K oOCTpoMy yrily. PemieHue npsMOYroJIbHbIX TpPEyroJbHUKOB. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. DOPMYIIbl, CBA3BIBAIOIIME CUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC OJHOTO M TOTrO K€ yriia. PemeHne TpeyrojJbHHUKOB:
TeopeMa KOCHHYCOB U TEOpEMAa CUHYCOB. 3aMeUaTelIbHbIE TOUKH TPEYTOJbHUKA.

UYetsipéxyronpHuk. [lapannenorpamm, ero cBoiicTBa v npu3Haku. [IpsiMoyroibHuK, KBaapat, poMO, MX CBOMCTBA U IPU3HAKH.
Tpanenusi, cpeHss JTMHUS TPaAIlCLIUU.

MHOFO}’FOHBHHK. BI::IHYKJIBIC MHOT'OYI'OJIbHHUKH. CYMMa YTJI0B BBIITYKJIOT'O MHOT'OYT'OJIbHHKA. HpaBI/IHBHBIe MHOI'OYTI'OJIbHUKH.



OxpyxkHocth u kpyr. [yra, xopma. Cekrtop, cermeHT. lleHTpanbHbBI yroia, BNHUCAHHBIA YTroJl, BEJIMYMHA BIMCAHHOTO YTJa.
B3auMHoe pacnosiokeHue mpsAMOW U OKPY>KHOCTH, JIBYX OKpyxHocTei. KacarenbHasi W cekyias K OKPY>KHOCTH, UX CBOMCTBa.
Brnucannesle W onucaHHbIE MHOTOYTOJBHUKU. OKpPYKHOCTh, BIIMCAaHHAsi B TPEYrOJIbHUK, W OKPYKHOCTbh, OIKCAHHAs OKOJO
TPEyTroJbHUKA. BriricaHHbIE U OMUCAHHBIE OKPY>KHOCTH NIPABUIILHOTO MHOTOYTOJIbHHUKA.

['eometpuueckue npeoOpazoBanus. [lonstue o paBencte ¢uryp. IloHaTHe O HBWXKEHUU: OceBas M LEHTpajdbHas CUMMETPHH,
napauleIbHBINA IepeHoc, moBopoT. [loHsaTHE 0 Mog00MK GUTYP U TOMOTETHH.

[TocTpoeHus: ¢ moMoIIbIO UPKYJIA U JUHEHKU. OCHOBHBIE 3a/1a4M HA MOCTPOEHUE: JEIEHHE OTpe3Ka MOoIoiaM; OCTPOEHUE YIJIa,
PaBHOTO MaHHOMY; IMOCTPOEHUE TPEYroJdbHUKA MO TPEM CTOPOHAM; MOCTPOCHHUE IMEPIECHAMKYISIpa K MOPsIMOM; MOCTPOCHHE
OMCCEeKTPUCHI yTiia; JCJICHHE OTPe3Ka Ha N paBHBIX YacTeH.

Perienuie 3a7a4 Ha BEIYUCIIEHUE, 10KA3ATEILCTBO U MMOCTPOEHUE C UCTI0JIb30BAHUEM CBOMCTB U3YUEHHBIX QUTYD.

HN3Mepenne reoMeTpuYeCKUX BeJIUYHUH.

JnuHa otpeska. PacctosiHue OT TOUKH 10 IIpAMOM. PaccTosiHre MexX Iy apajuielibHbIMU NPsIMbIMU. [IlepuMeTp MHOTOYT0JIbHUKA.
JIniHa OKpY>KHOCTH, YKCJIIO IT; IJIMHA AYTU OKPY>KHOCTH.

['panycHas Mepa yria, COOTBETCTBHUE MEXKAY BEJIMUMHON EHTPAIBHOTO YIJIa U JIJIMHOW IyTH OKPY>KHOCTH.

[TonsTue tuomanm IIOCKUX ¢uryp. PaBHOCOcTaBieHHBIE M paBHOBelukue ¢Gurypsl. Ilnomans mnpsmoyronmsHuka. [Lmommamn
napajiesiorpaMma, TpeyrojibHuKa U Tpanenuu. [nomans MHOTOyronpHUKA. [lmomane kpyra v miomaas cekropa. CoOTHOIICHHE
MEXKTy TUTOIIAISIMH TIOTO0HBIX (PUTYP.

Pemenue 3a1a4 Ha BBIYUCIICHHUC U JOKA3aTCIbCTBO C UCIIOJIb30BAHNECM N3YUCHHBIX CI)OpMy.H.

Koopaunarsl.

Ypasuenue npsmon. KoopauHaTtel cepeaunbl otpe3ka. @opmyiia pacCTOSHUS MEXAY JIBYMS TOYKAMHU IIJIOCKOCTH. YpaBHEHUE
OKPY>KHOCTH.



BekTopsl.

Jlnuna (Moayis) Bektopa. PaBenctBo BekTopoB. Kommuneapasie BekTopbl. KoopauHaThl BEKTOpa. Y MHOKEHHE BEKTOpA Ha YUCIIO,
CyMMa BEKTOPOB, Pa3yI0KeHHE BEKTOPA MO ABYM HEKOJTMHEAPHBIM BekTopaM. CKaJIsipHOE MPOU3BEICHUE BEKTOPOB.

TeOpeTHKO-MHO)KeCTBeHHLIe IHOHATHA.

MHOX€eCTBO, JJIEMEHT MHOXECTBA. 3aJaHUE€ MHOXECTB IIEPECUUCICHUEM DJJIEMEHTOB, XapPAaKTEPUCTUYECKUM CBOKCTBOM.
[TogMuoOxkecTBO. OOBEIUHEHNE U IEPECCUCHUE MHOKECTB.

JIEeMEHTHI JIOTUKH.

Omnpenenenne. AkcuoMbl U TeopeMbl. Jloka3aTenbcTBO. JloKazarenbcTBO OT MpOTUBHOTO. Teopema, oOpaTHas ganHou. [Tpumep u
KOHTPIPUMED.

[lonsiTue o PaBHOCHUIILHOCTH, CJICAOBAHUU, yrIOTpe6J'IeHI/Ie JOIMYCCKHUX CBA3OK eCiu...,mo...,6 mom u nmaojibKo 6 mom cjiyuae,
JOTUYCCKUEC CBA3KH U, UTU

I'eomeTpus B MCTOPUYECKOM PA3BUTHH.

Ot 3emuiemepus k reometrpun. [Tudarop u ero mkona. @anec. Apxumen. I[loctpoenue npaBUIbHBIX MHOTOYTOJIBHUKOB. TpuceKims
yraa. KBagpartypa kpyra. Y asoenue ky6a. Mcropus uncna n. 3omotoe ceuenue. «Hauana» Epknuma. JI. Diinep. H. U. JloGaueBckwmii.
Hcropus niaroro nocrynara.



YueOHO-TeMaTHUYECKOE IJIAHUPOBAHUE

Kon-Bo yacos
Kos-Bo yacos
I'maBa Copneprxanue yueOHOro Marepuana 10 IPUMEPHON
1o paboueit
nporpamme
nporpamme
7 KJj1ace
l. HavanbpHble reomeTpruyecKkue CBEICHHS 10 10
. TpeyronbHUKN 17 17
1. [TapanensHbIE IPAMBIC 13 13
CooTHOLIEHUSsI MEXKIAY CTOPOHAMU U yTJIaMH
v 18 18
TPEyroJIbHUKOB
[ToBTOpEHUE 10 10
Hroro: 68 68
8 ki1acc
V. YeTbIpEXyroIbHUKU 14 14
VI. ITnomans 14 14
VII.  |IlogoOHBIE TPEYTOIBHUKH 19 19
VIIl.  |OkpyxHOCTh 17 17
IToBTOpEHNE 4 4
Hroro: 68 68




9 kaacce

IX. BekTopsr 8 8
X. Meron KoopauHaT 10 10
XI. CooTHOIIEHNS MEKTY CTOPOHAMUH
yriamu TpeyrojbHUKA. 11 11
CkansgpHOe IpOU3BECHUE BEKTOPOB
XII. JlMHa OKpY>KHOCTH U IUIOIIAJIb KPYTa. 12 12
XII. | Apmwxenus 8 8
XIV. |HauanbHble CBEACHUS U3 CTEPEOMETPHH. 8 8
006 akcroMax MIaHUMETPUU 2 2
IToBTOpenue. Pemenne 3anau. 9 9




Hroro:

68

68
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