Mumnmncteperso npocsemenus Poccuiickoii ®enepauyu
denepanbHOE rocyAapcTBeHHOe 610/KeTHOE 00pa30BaTeIbHOE yupeKIeHHE
BhICIIEro oOpasoBaHus
«Y IbIHOBCKHH rOCy/1apCTBEHHBIH NeJarornuecKuii yHHBEPCHTET
nmenn U.H. Yaesnosa»

(®I'BOY BO «Val'TIY um. M.H. YiesHoBa»)

DakyasTeT (PUINKO-MATEeMATHIECKOrO M TEXHOJIOMHYECKOro 00pa3oBaHus
Kadepa seiciieit MaTeMaTHKH

YTBEPXJIAIO

[Tpopeki« Ho yueOHO-MeTOAnHEeCKON
pabore/, , /
"/féV C.H. TuroB

« 25 » wmouns___ 2021r.

OCHOBAHUSA I'EOMETPHH

[Iporpamma yuebHO#M AMCUUIIMHEI
[TpeMeTHO-MeTOJUYECKOro MOy 15

OCHOBHOH npodeccHoHaIbHON 00pazoBaTeIbHON IIPOrpaMMbl BbICILIETO
obpa3oBaHHs — NporpaMMsbl HaKanaBp1aTa 1o HarnpasIeHHIO MIOArOTOBKH

44.03.05 INegarorugeckoe obpazosanue (¢ AByMs NPOdOUISMH OJATMOTOBKH ),

HanpasJIeHHOCTS (Mpoduis) obpazoBaTeabHON NPOrPaMMEl
®u3nka. MaTremaTtuka

(ounHas dopma 0OyqeHus)

CocraButens: [I'pummna C.A., KaHauaar
Gu3MKO-MaTeMaTHYeCKMX  HayK,  JOLGHT
Kadeapsl BhICLICH MAaTeMaTHKH

Yepesarenko O.M., kanaupar  ¢usMko-
MaTeMAaTHYeCKHX HayK, JOLEeHT Kadeapsl
BBICIIICH MaTeMaTHKH

PaccmoTtpeHo u ogo0peHo Ha 3acelaHud Yy4eHOro coseta daxkyabrera (GH3HKO-
MaTeMaTH4YecKOro M TEeXHOJIOrHYecKoro o0pa3oBaHHs, HPOTOKON OT 21 HiOHS
2021r. Ne 7

Vnpsinosck, 2021

JOKYMEHT NOAMNMMCAH
QNEKTPOHHOW NOANNCHIO

Ceptudpmkar: 0233C9D60038B01AIE48C1A3FBBAAIDIF6

Bnapeneu: Tutos Cepreit Hukonaesuy

DeincteuteneH: ¢ 07.07.2023 go 28.04.2038




MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl

Jucnunnmna «OCHOBaHUS T€OMETPUU» OTHOCUTCA K JUCIUILIMHAM 00s3aTeNIbHOM YacTu
brmoka 1. Jucuummuasl (Momyiu) IIpenMeTHO-METOAMYECKOrO MOIys y4eOHOro IUIaHa
OCHOBHOI mpodeccHoHanbHOW 00pa30BaTENbHON MpOrpaMMbl  BBICIIETO O0Opa3OBaHUA —
nporpaMMbl  OakajiaBpuaTa 10 HampaBieHuto noarotoBku 44.03.05 Ilemarormueckoe
obpazoBanue (¢ aByMsA  NpOQWIAMH  TOATOTOBKH),  HANpPABJICHHOCTb  (MPOQHIIb)
oOpa3oBarenbHO porpamMmMbl «Dusnka. MaremaTHkay, O4HON GOpPMBI 00ydeHUSI.

JucuumnimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, copMHupoBaHHBIE B paMKax Kypca
«BBenenue B aHATUTHUECKYIO TEOMETPHUIO», «KOHCTPYKTHBHASI TEOMETPUS», IKOJIBHOTO Kypca
MaTeMaTHUKH.

PesynbraTel M3ydeHHs AUCHUILIMHBI SIBISIOTCS TEOPETHUYECKOW M METOJ0JOTHYECKOM
OCHOBOM JUIsl M3ydeHus: NUCUUIUIMH: «KOMIIbIOTEpHOE MOJEIUPOBAHKEY», & TAK)KE CIELKYPCOB
110 MaTeMaTHKe 1 WH(POPMATUKE, IS IPOXOKACHUS MPAKTHK U UTOTOBOM aTTECTAIUH.

1. IlepeyeHb MNUIAHUPYEMBIX PpPe3yJbTATOB 00y4YeHUs1 (00pa3oBaTeIbLHbBIX
pe3yJIbTaTOB) MO JAMCHUILIMHE

Heasamu ocBoeHUs TUCHUTUTMHBI «OCHOBaHUS T€OMETPUN SBIISIOTCS

- pacKpeITUE 3HAUYEHHE TECOMETPHH, YIIIyOJeHHE NPEACTABICHUS O MeECTe
TEOMETPHUH B U3YUCHHH OKPYXKAIOIIETO MUPA,

- U3y4€HHUE OCHOBHBIX Pa3ZesiOB FTEOMETPUH U BOCIIUTAHHE OOIIEH TeOMETPHIECKON
KYJIBTYpPbI, HEOOXOAUMON OyAylIeMy YYHUTENIO Ui MOHUMaHHUS Kak OCHOBHOTO Kypca
MaTEeMaTHKH, TaK ¥ IIKOJIBHBIX (DaKyIIbTaTHBHBIX KypCOB;

- CITIOCOOCTBOBATH Pa3BUTHUIO MMPOCTPAHCTBEHHOTO MBIIILICHUS.

3ajayeil OCBOCHUS AUCIUIUIMHBI SBISIETCS PAa3BUTHE YMEHUS CAMOCTOSTEIILHON PabOTHI €
MaTeMaTHUYeCcKol nurepatypod, Kypc «OCHOBaHHS TE€OMETPUU» JOJDKEH JaTh CTyACHTaM
3HAHUS, HAaBBIKM W YMEHHS, HEOOXOMUMBIE [UIS YCIEIIHOTO HW3YYeHUsS IPYTUX pas/iesioB
MaTeMaTUKH

B pesynbrare ocBoeHMsI mporpammbl OakajgaBpuara OOYyYarOIIUKCS TOJIKEH OBIAACThH
CIIEIYIOIUMU pe3yiibTaTaMu o0ydeHus 1o aucuuiuinae « OCHOBaHHS TeoMeTpumn» (B TabIuIe
MIPEJICTABJICHO COOTHECEHHE OO0pa3OBaTENbHBIX PE3YNbTATOB OOYUYEHHUS MO TUCIUILUIMHE C
WHJIUKATOpaMH JOCTHXKEHUSI KOMIICTSHITUH ):

Komnerennus u OO6pazoBarenbHble pe3yiabTaThl JUCHUIIIMHbBI
WUHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)

JOCTHIXXCHUSA B 3HAET ymeeT BJIAJICET
JUCHUIIIINHE

[TK-11 Criocoben
UCTIOJIb30BaTh
TEOpPETUYECKHE u
MPAKTUYECKUE 3HAHUS
JUIE  TIOCTAaHOBKH W
peLeHus
UCCIIeI0BATEIbCKIX
3aa4 B TPEIMETHOU
obusactu (B
COOTBETCTBUU C
npouiIieM U YpOBHEM
oOyueHus) u B
obnactu 0O6pazoBaHMs
IK-11.1. 3Haer




OCHOBHBIC  Hay4YHBIC
IIOHSATHUS u
0COOEHHOCTH X
HCIIOJIb30BaHMS,
METOABl W  MPUEMBI
U3YYCHUS M aHaJn3a
JUTEPATYPHI B
MPEeIMETHON 00J1acTH;
OCHOBBI OpTaHU3AINHU
HCCJIeI0OBATEIbCKOM
JIeITEIbHOCTH;
OCHOBHEBIE
nH(pOpMaIMOHHBIC
TEXHOJIOTMH  IIOMCKA,

cobopa, aHamuza |
00paboOTKM  JTaHHBIX;
UHTEPIPETHPYET

ABJICHHUA U HpOHeCCBI
B KOHTEKCTE OOIIeH
JUHAMUKHI u
MIEpUOAN3ALUN

HUCTOPUYECKOTO

pa3BUTHA NpeaMeETa, ¢
Y4ETOM BO3MOXKHOCTH
X MHCIIOJIB30BaAHUIA B
XOJI€ TIOCTAHOBKH U

OP-1
3HAaCT OCHOBHEIC
dbyHIaMEHTAIbHBIC
MIOHATHUS IPEAMETHOU
0071aCTH; OCHOBHEIE
METO/JIbI U TPUEMBI
M3yYCHUS U aHAJIU3a
JUTEPaTyphI B
MpeAMETHOMN 001acTH;
OCHOBHEIC
MPEJICTaBJICHUS O
METoHax
OpraHu3aluy u
OCYIIECTBIICHUS
HUCCJIEIOBAHUN B
MpeIMETHOM 00JIacTH

OP-2
3HaeT 3HaYeHUe
TEPMHHOB U TOHATUHN
MpeaMETHOM 001acTH;
OCHOBHBIE
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH MTOUCKA,
cOopa, aHayuza u
00pabOTKH JTaHHBIX;

pemeHus OCHOBHBIE METO/IbI
UCCIIEIOBATEIbCKIX WCCIICIOBAHHMS B
3azad. MIpeIMETHOM 00J1acTH.
[TK-13. Crniocoben

COOTHOCHUTH OCHOBHBIE OP-3

STaIbl pa3BUTHS 3HaeT OCHOBHBIC
MpeIMeTHON obsacTu coOBITHS,

(B COOTBETCTBUU C XPOHOJIOTHIO
npoduseM U ypoBHEM pa3BUTHS

00y4eHus) c ee

aKTyaJlbHBIMH
3aJa4yaMi, METOJaMU
U KOHIIENTYalbHBIMHU
MOAXOHdAMH,
TEHIEHIIUSIMHA 5
MePCIEKTUBAMU ee
COBPEMEHHOTO
pa3BUTHSL.

IIK-13.1. 3Haer
OCHOBHEIE STl

HCTOPUYCCKOT'O

MpeAMETHOM 001acTH,
a TaKkKe ee OCHOBHBIX
paszesnos




pa3BUTHS TIPEAMETHOM
obnacTu.

2. OO0beM JUCHUIUIMHBI B 3a4eTHBIX €IMHHIAX C YKa3aHHeM KOJHYecTBa
aKaJleMH4YeCKHX 4YAacOB, BbIIEJEHHBIX HA KOHTAKTHYI0 PpadoTy o0y4yawiuxcsi ¢
npenogasarejieM (Mo BHAAM Y4YeOHBIX 3aHATHII) M HA CAMOCTOAAITEJILHYI0 pPadoTy

00y4arIuXcs
YyeOHbIC 3aHATHUS
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3. Conep:xxanue TUCHUILIUHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jeiaM) ¢ yKa3aHHeM

OTBCACHHOI'0 HA HUX KOJIHYECTBA AaKAACMHUYICCKHUX YaCOB U BU/10B yqeﬁmﬂx 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonunuaectBo yacos nmo ¢popmam
OpraHu3any 00y4eHUsI
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5 cemecTp
IIpoextuBHas reomerpus. I[lonsarue 4 4 5
MMPOEKTUBHOT'O MPOCTPAHCTBA
OcHoBHbIE (aKThI MPOSKTUBHOM T€OMETPHUH 4 6 5
OcHoBanwust reomeTpun. OOIIHE BOMPOCHI 5 6
AKCUOMATHUKHU
HcTtopuueckuii 0030p 000CHOBaHUS T€OMETPHH 2 8
ObocHOBaHMEe €BKIUI0BOM reomeTpu 1o Beiinto 4 6
N3Mepenne CKasIpHbIX BEJITUYUH 2 3
3ajauu 1o MIaHUMETPUU 20




Htoro no 5 cemectpy 18 30 - 33

Bcero mo xucuuninHe: 18 30 - 33

3.2.Kpamkoe onucanue cooepicanus mem (pazoenoe) OUCUUnIUHbBL

Kparkoe cogep:kanue Kypca
|. IPOEKTUBHAS '’EOMETPUA. IIOHATUE ITPOEKTUBHOI'O ITPOCTPAHCTBA.
Mogenu NpOEKTUBHOM IUIOCKOCTM M IPOEKTUBHOTO IMPOCTPAHCTBA. AKCHOMBI IIPOEKTUBHOMN
IJIOCKOCTH. [IpoexkTuBHBIE KOOpAMHATHL. YpaBHEHHE NPSIMOM HAa MPOEKTHUBHOW IUIOCKOCTH.
[Ipuniun nBoiicTBeHHOCTH. Popmbl mepBod cryneHd. Teopema [lezapra. IIpoekTuBHBIC
npeoOpa3zoBanus. [ pymnma npoeKTUBHBIX MpeodpazoBaHuii. [IpeaMeT MpoeKTUBHOM reOMETpHUH.

Il. OCHOBHBIE ®AKTbhI [IPOEKTUBHOM TEOMETPUU.

JIBoiiHOE (CJI0XKHOE) OTHOUICHHE M €r0 MHBApPUAHTHOCTH MPHU MPOECKTHUBHBIX MPEOOPa30BaAHMIX
I'apmonnueckass derBepka Todek. IlocTpoeHme wyerBepTOM TrapMoHMYECKOH. IIpoexkTuBHBIE
COOTBETCTBUS B (hOopMax MepBOil CTYIEHH.

JIlvHMM BTOPOro moOpsaKa HAa MPOEKTHUBHOM IUIOCKOCTH. KaHOHHMYECKHWE ypaBHEHHS JIMHUM
BTOPOTO MOpPsAKA B MPOEKTUBHBIX KoopauHatax [IpoexTuBHas kiaccubukanus JUHUA BTOPOTO
nopsiaka. [lonoc u nonsipa [loHsATHE O MOJAPHOM COOTBETCTBUU.

['eomeTpus HA MPOEKTUBHON IUIOCKOCTH ¢ (PMKCHPOBAHHOU mpsiMoil. EBkiuaoBa reometpus c
MIPOEKTUBHON TOUKH 3PEHUSI.

1. OCHOBAHUA '’EOMETPUU. OBILME BOITPOCBI AKCUOMATUKN

[Tonatue 06 akcmomaTtmueckoM Mmeroxe. IloHsTHe 00 MHTEpHpeTanuu (MOAEIH) CHCTEMBI
akcuoM. HempoTuBOpeunBOCTh, HE3aBUCUMOCTh M IOJHOTA CHUCTEMbI aKCHOM IPOEKTHUBHOU
FEOMETPUH.

IV. ICTOPUYECKUIT OB30P OFOCHOBAHU I TEOMETPUN

I'eomerpus no Esknuna. «Hauana» EBknuna. Kputuka cucrtemsl EBknupa. IIsaTeiii
noctynat. [Ipennoxxenns, 5KBUBAJICHTHBIE IIATOMY ITOCTYJIATY.
[TpenmecTBeHHUKU U TBOPLIbI HeeBKIM10BOM reomeTpun (Cakkepu, Jlambeprt, Jlexanap, I'ayce,
bonwsiu, H U. JloGaueBckwmii).
Axcuoma JloOaueBckoro. OcHoBHble (akTel Treomerpun JloOaueBckoro. Cucrema akcuom
['unbsbepTta (0630p).

V. OBOCHOBAHUWE EBKJIMJIOBOM T’EOMETPUH ITO BEUJIIO

HenpotuBopeunBOCTs M IIOJMHOTA CHUCTEMBI AKCUOM Beins TpeXMEpHOIro €BKIMAOBA
npoctpancTBa. OmpeseneHne NpsSMbIX, IUIOCKOCTEW, Jiyded, OTpe3KoB, yrioB. [Ipumepsl
JI0Ka3aTeJIbCTB HEKOTOPBIX TEOPEM.
AKcHOMaTHKa HIKOJIBHOTO Kypca T€OMETPHUH.

VI. UBMEPEHUE CKAJIAPHBIX BEJIMUNH

JimHa oTpe3ka, akcMoMbl. Teopema CyIIECTBOBAaHHS W  CIUHCTBEHHOCTH. ILiomaab
MHOI'OYyroJIbHUKa, aKCHUOMBI. TeopeMa CYIICCTBOBAHUA N €IUMHCTBCHHOCTH. PaBHoBenkocTs U
PaBHOCOCTABJICHHOCTH. Teopusi 00eMoB (0030p).

VII. BAJAYN I10 TNTAHUMETPUN
JIvHuM ¥ 3aMedaresbHbIE TOYKHA B TPEYroyibHUKE. OKPY:KHOCTH. MeTOI BCIOMOTaTEIbHOTO
AJIEMEHTA B PELICHUU 3a/ady.




4. IlepedyeHb Yy4eOHO-METOAMYECKOro o0ecrevyeHUs JIA CAMOCTOSITEbHOH PadoThl
o0y4yammxcs Mo AMCHUILIHHE

CamocrosrenbHas padoTa CTyJIEHTOB SBJIETCS 0c000i (opMOil opraHu3anuu y4eOHOro
npolecca, MPEACTaBIAIOMmAs Co0OM  IUIAHMPYEMYIO, MO3HABaTeNbHO, OPraHMW3alMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTEIbHOCTh CTYJEHTOB, OPUEHTUPOBAaHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIIEMYIO 0€3 TpsAMOW TOMOIIM  IPEroJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4acThlo yuyeOHOH paOoThl U MMeeT
LENBI0 3aKpeIyIeHUe W YriyOJeHue MOJydYeHHBIX 3HAHWA M HaBBIKOB, ITOMCK U MPHOOpETeHne
HOBBIX 3HaHUl, a TAK)KE BBINOJIHEHNE YUE€OHBIX 3aJJaHUH, IOATOTOBKY K IPEACTOSIIIUM 3aHATUAM
u 9Kk3ameHy. OHa mpexycMaTpuBaeT, Kak MpaBWilo, pa3paboTKy pedepaToB, HamUCaHUE
JIOKJIaJIOB, BBIIIOJIHEHHE TBOPYECKHX, MHAMBHUIYAlbHbIX 3a/JlaHUM B COOTBETCTBUHU C y4eOHOM
IpOTPaMMOil (TEMaTHYECKUM IIAHOM U3YUYCHHS AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOJKEeT OBITh NpEeJIOKEHA IpernojaBaTeaeM WM HU30paHa caMMM CTYJEHTOM, HO MaTrepuall
BBICTYIUICHUSI HE JOJDKEH NyOIMpoBaTh JIGKIMOHHBIA Martepuan. PedepaTuBHbI MaTepuai
CIILY’)KUT JIOTOJIHUTENIbHOW MH(poOpManueil uist paboThl Ha NPAaKTUYECKUX 3aHATUAX. OCHOBHas
IeJIb JAHHOTO BHJAa pabOTHI COCTOUT B OOYUEHHH CTYJACHTOB METOJIaM CAMOCTOSITEIILHON paObOThI
¢ yueOHbIM MaTepuasioM. J[Jsl OJHOTHI YCBOEHUS TEM, BBIHECEHHBIX B NPAKTHUYECKUE 3aHSTUS,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMaTpuBaeT camMOCTOSATEIBHYIO paboTy
CTYACHTOB CO CIELUaIbHOM JuTeparypoil. CieqyeT OTMETUTb, YTO CaMOCTOsATeNIbHas paboTa
CTYZICHTOB PEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIOJIHIECTCS CUCTEMAaTHYECKH, TUIAHOMEPHO
U 1IeJICHAIIPABIIECHHO.

3amaHus UL CaMOCTOSITENbHOM  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB WU IMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBalOT Ha
IPAKTUYECKYIO0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepualia, IOUCK OuOaumorpaduyueckoro
MarepHaja U 3JIeKTPOHHBIX UCTOYHUKOB HH(OpPMALUY, WUTIOCTPATUBHBIX MaTEepUaoB. 3alaHus
0 CaMOCTOSITEJIbHOH paboTe HaroTcs IO TeMaM, KOTOpble TPEeOYIOT JIOTOIHUTEIbHON
MPOPabOTKHU.

OO0mmii 00BeM CaMOCTOATENBHOW pPAa0OTHI CTYACHTOB MO AMCUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYAEHTOB B TEUEHHE CEMECTpa.

AyIUTOpHAs CaMOCTOSTENbHAS padoTa OCYIIECTBISETCS B (POPME BBHIITOTHEHHS TECTOBBIX
3aJaHuii, Kelc-3a/1a4y, NHCbMEHHBIX IPOBEPOYHBIX PAOOT MO AUCHUILIMHE. AyIUTOpHas
caMmocTosATeNnbHas paboTa obecrieyeHa 0a30l TECTOBBIX MaTEpUANIOB, Kelc-3a/1ad 1O pasjenam
JUCLUTUIMHBL.

BHeayauTopHas camocTosTenbHas paboTa ocylecTBiIseTcs B hopMax:

- TOJrOTOBKM K YCTHBIM BBICTYIUICHHSIM II0 MaTepHalaM JICKIMH, CaMOCTOSATEIbHBIX JOKIAIO0B,
MIpE3eHTalINIA;

- IIOATOTOBKU TE€CTOB I10 BOIIPOCAM IMPOTrpaMMbl

- JOMaIIHuX 3aI[aHPII>i JJI1 CaMOCTOSATCIILBHOI'O peIICHUA

OC-1. CamocTosiTesqbHast pabora

BbI4ucauTh Cl0’KHOE OTHOILIEHUE YEThIPEX KOJUIMHEAPHBIX TOUEK MPSMOil.
BbuMcauTh CII0KHOE OTHOLLIEHUE YETBIPEX MPSAMBIX MYyYKa.

ITocTpouTh YETBEPTYIO TAPMOHUYECKYIO TOUKY.

Omnpenenutsd 371eMEHTHI Ha KOHpUrypauuu Jlezapra.

A

OC-2. KonrpoJabHas padora



=

Onpenenuts GUrypsl, IBOMCTBEHHBIE TPEXBEPIIMHHUKY MO OOJIBIIOMY U MaJIOMY
NPUHIUIIAM JBOHCTBEHHOCTH.
2. Jloxa3zaTp Teopemy, JBOWCTBEHHYIO MO OOJIBIIOMY IIPUHLIUIY ABOHCTBEHHOCTH TEOpEME:
Yyepe3 BCAKYIO IPSAMYIO IPOXOJAT M0 KpailHEW Mepe JIBE MIOCKOCTH.
3. Ha croponax AB u BC tpeyronsanka ABC B3siTbl Touk M 11 N COOTBETCTBEHHO.
IToctpoensr orpeskn MN u AN. BBIOJHUTE TBOWCTBEHHOE MTOCTPOEHUE.
4. CdopmynupoBaTh TeOpeMy, IBONCTBEHHYIO 00paTHOI Teopeme Jle3apra B MpOCTPAHCTBE,
U JI0Ka3aTh €e.
OC-2. KonrpoJsbHasi padora

1. OcHoBanue TpeyrojpHHUKa paBHO 20 cM, MeIMaHbl OOKOBBIX CTOPOH PaBHBI 18 cM U 24 cwm.
Haitgure mmomaas TpeyroiabHUKA.
2. B octpoyronsaom tpeyronpHuke ABC nposenens Beicotel CH 1 AK. M3Bectro, uto AC = 2,

T .
IJIoLIa/lb Kpyra, OlMCaHHOIO OKoJio TpeyrojapHuka HBK, paBHa 3 Haiinure yron mexny

BBICOTOM 1 cTopoHoi BC.

3. B tpeyronsauke ABC npoBenena Ouccektpuca CD npsimoro yrna ACB; DM u DP sBastorcst
cooTBeTcTBEHHO BbicoTamMu TpeyroiasHiukoB ADC u BDC. AM = 4, BP = 9. Haiigure AC u
nepumetp Tpeyroinpuuka ACD.

3. lIBe cTopoHBI TpeyroyibHuKa paBHbl & 1 b (a2 > b). Haiigure TpeThio CTOPOHY, €CIIH W3BECTHO,
YTO OHA pPaBHA COOTBETCTBYIOIIEH el OucceKTpuce.

BO"pOCbl 0/ CAMOCMOAMESIbHOZ0 u3yqeuuﬂ06yqalomumuc;l (meMbl Muuu-sbtcmynﬂeuuﬁ u

peepamos)
1.  Pemenue 3amau crepeoMeTpun B IpocTpaHcTBe JlIobayeBckoro.
2.  Ilnaammerpus Ha miockoctu JlobayeBckoro.

3. T'eomerpus Ha chepe.

Jlna camocmoamenvHuoil n0020moeKu K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemC
UCNOb308aMb YUEOHO-MEMOOUYeCKUue Mamepuavl:

1. I'pumimna C.A., KyBmmnoBa A.H., KypeneBa T.H., YUepeBarenko O.U. T'eomerpus:
yueOHOo-MeToudeckoe mocodue. Yacte 3. — Yubsnosck: Yal'IIVY, 2017. - 112 c..

2. KypeneBa T.H. Metoaunueckue yka3anusi 1 KOHTpoJbHast padota Ne 3 o Teme «MeTos
n3o0paxenuid. [IpoextrBHas reomeTpusi». s CTyJeHTOB — 3a04HUKOB 3 Kypca (pH3HKO-
MaTeMaTH4ecKoro ¢gakynbrera .- YiabsiHoBcK, 2004. (bubnuoreka Yul'IlV).

5. le/IMepH])Ie OLCHOYHBIC MAaTEpuaJdbl JdA TIPOBCACHUA TEKYLIEr0 KOHTPOJIA
ycneBaeMoCTH U l'[pOMe)KyTO'—IHOﬁ aTTeCTallun oﬁyqammuxcsl o AUCHMIIJINHE

Opranusanus ¥ NpoBe/iecHUe aTTeCTAllu CTYyAeHTa

®I'OC BO B cooTBeTcTBMM ¢ HpHHOMNAMH BOJIOHCKOro mporecca OpUEHTHPOBAHBI
NPEUMYIIECTBEHHO HE Ha cooO0IIeHue oOyyaromeMycs KOMILJIEKCa TEOPETUYECKHX 3HAHUHM, HO
Ha BBIPA0OTKY y OakajgaBpa KOMIETSHIIUN — TMHAMHYECKOTO Habopa 3HaHWM, YMEHUM, HAaBBIKOB
U JIMYHOCTHBIX Ka4yeCTB, KOTOPHIC IMO3BOJIAT BBIYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpYJa U YCIEIIHO MPOPEeCCUOHANIBHO PEaTU30BbIBATHCS.

B npouecce onenku 6akaaaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPAJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoOJsA. [Ipu 3TOM MOCTENEHHO TpaJWIIMOHHbBIE



CpeiCTBa COBEPILCHCTBYIOTCS B pPYCJI€ KOMIIETEHTHOCTHOI'O TMOJXO0/la, a HWHHOBAI[MOHHbBIE
CpelcTBa aalTUPOBAHBI IJIs IOBCEMECTHOI'O IPUMEHEHHUSI B POCCUNCKON BYy30BCKOM MPAKTUKE.
Lenbp mpoBeaeHHsl aTTeCTAIMH — TPOBEPKAa OCBOCHHUS OOPa30BATEIHHON MPOTPAMMEI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 copMUpPOBAHHOCTH 00pa30BATENIbHBIX PE3YIbTATOB.
IIpome:xxyTouHasi aTrTecTalMsi OCYILIECTBISACTCS B KOHILIE CEMECTpa U 3aBepIlacT
U3y4YEHUE AUCUUIUIMHBL, IOMOIaeT OLEHUTh KpPYIIHBIE COBOKYIHOCTH 3HAaHWW W YMEHUH,
(dbopMUpOBaHUE ONPEACTICHHBIX KOMIICTCHIIUN.

OIlEHOYHBIMH  CPEJICTBAMU TEKYIIETO OICHWBAHUS SIBISIFOTCS: JOKJIAQA, TECTHl IO
TEOPETUYCCKUM BOMPOCAaM JIUCIUIUTMHBI, 3alUTa NpPaKTUYeCKuX pabor u T.m. KOHTpOIb
YCBOGHUS Marepualia BEICeTCS PEerysipHO B TEYCHHE BCErO0 CEMECTpa Ha MPAKTHYCCKHX
(ceMHHAPCKUX, TA0OPATOPHBIX ) 3aHATHSIX.

Ne CPEJCTBA OUEHUBAHMUSI, OO6pazoBaTenbHbIC
H/H I/ICHOHB?;yeMLIe 1L TeKyH.[erO OLICHUBAHMUS I1IOKA3aTEIIA pe?)yHBTaTbI HHCHHHHHHBI
(OPMUPOBAHUSA KOMIIETEHIMU
OueHoYHbIE CPEJACTBA ISl TEKYLIEeil aTTecTAlUN OP-1
OC-1 CamocrosrenbHas padboTa 3HaeT OCHOBHBIE (PyHIAMEHTAILHBIE
MOHSTHSI IPEAMETHOM 00J1acTH;
OC-2 KontpornbHas pabora OCHOBHBIE METO/IbI U IIPUEMBI

W3Y4YECHUS U aHAJIN3a JIUTEPaTyphl B

IpeIMETHOM 001acTH; OCHOBHBIE
IIPEICTABIICHHS O METOIAX
OpraHM3alK U OCYLIECTBIICHUS
HCCIIEA0BAHUH B IPEIMETHON
obriactu

O1eHOYHbIE CPeCTBA A5 MPOMEKYTOYHOI
aTTecTanuu
3a4eT (AK3aMeH)
OC-3 sk3amMeH B (hopMe YCTHOTO coOeceTIoBaHuUs

OP-2
3HaeT 3HaYeHHE TEPMUHOB U
MOHATHUH MpeIMETHOHN 001acTH;
OCHOBHbIE HH(OPMAIIIOHHBIE
TEXHOJIOTUH MTOMCKa, cOopa, aHaJIn3a
1 00pabOTKH JaHHBIX; OCHOBHBIC
METO/Ibl UCCIIEI0BAHUS B
MpeAMETHOM 00JIacTH.

OP-3
3HaeT OCHOBHEIE COOBITHS,
XPOHOJIOTHIO PAa3BUTHS MPEAMETHON
o0llacT, a TakKe €€ OCHOBHBIX
pas3eson

Onucanue OIEHOYHBIX CPEICTB U HEOOXOAMMOro 00OpYyIOBaHUS (IEMOHCTPALIMOHHOTO
Mmartepuaia), a TaK >kKe MpOoIexypbl M KpPUTEpUU OLEHUBAHUS HHIUKATOPOB JOCTHKECHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTeIbHON
porpaMMbl  IpejacraBieHsl B (DOHAE OLIGHOYHBIX CPEACTB I TEKYLIETO KOHTPOJS
yCIIEBAaEMOCTH M MPOMEKYTOYHON aTTeCTalluu MO JUCHUILINHE «OCHOBaHUS T€OMETPUI».

Mamepuanwi, ucnonv3yemole 014 MeKyuse20 KOHMPOJiaA YCneeaemocmu
o0yuarwuxca no OucyunIune

Marepuansl A1l OpraHu3alMy TEKYyIIeH aTTecTalluy MPeCTaBIeHBI B 11.5 MPOrpamMMBl.

Mamepuajzbl, ucnons3yemole ona RPpOMENCYmoOUH020 KOHmMpPOJia ycneeaemocmu
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odyuarowuxca no oucyuniune

OC-3 Dk3ameH B popMe YCTHOTO codece10BaHUs
IlepeyeHb BONMPOCOB K IK3aMEHY

[lepcrieKTUBHOE COOTBETCTBUE MEXKIY IIIOCKOCTBIO U CBsi3KoW. OcoObie 1yuu 1 ocodast
IUIOCKOCTh CBSI3KH.

Pacimmpennas miockoctb. HecoOCTBEHHBIE 2IEMEHTHI.

CBolicTBa IPOEKTUBHOM NMPSMOI U TPOEKTUBHOMN IIOCKOCTH.

AKCHOMBI IPOEKTUBHOTO MPOCTPAHCTBA.

IIpoekTUBHBIE KOOPIUHATHI.

[Ipsmast Ha MPOEKTUBHOM IIOCKOCTH. KOOpAMHATEI IPSIMOM.

[TpuHIMITBEI TBOWCTBEHHOCTH (MaJIbIid U OOJBIION) (OPMBI IEPBOM CTYIICHHU.
Teopema [le3apra.

[TepcnieKTHBHBIE U TPOSKTHUBHBIE OTOOPAKEHUS B OpMax MEPBOM CTYICHH.
OnpenenennenpoekTuBHocTH 110 [loHcene.

. CnoxHOE OTHOIIEHHUE 4-X 3JIEMEHTOB B (hopMax MepBOil CTyNeHH (psiiaX v IMydKax).
11.

M HBapraHTHOCTH CJIOKHOTO OTHOILEHUS IIPU IPOEKTUPOBAHUAX U ceueHusax. OnpenencHue
npoexktuBHocTHU 110 [lITelinepy.

["apMoHMUECKHE YETBEPKHU AJIEMEHTOB B (pOopMax nepBoi cTyneHu. YeTblpeXBepIInHHUK U
€ro rapMOHHYECKHE CBOWCTBA.

CBoiicTBa NPOEKTUBHBIX OTOOpa)KeHHH B (hopMax NEPBO CTyIEHHU.

ITocTpoeHne MPOEKTUBHOIO COOTBETCTBUSA B psAJIaX.

[TocTpoeHne NPOEKTUBHOIO COOTBETCTBUS B IIyUKaX.

Teopema Ilteitnepa.

Teopema Ilackains. IloctpoeHne TOUEK TMHUMA BTOPOTO MOPSAAKA HA OCHOBE TEOPEMBI
[Tackais.

JIuauu BTOpOro nopsigka Ha MNPOEKTUBHOU I1ocKoCcTH. [lepeceuenune muuun 2-ro nopsaka ¢
IPSIMOM.

KacarenbHast K IMHUU BTOPOTO MOPSIIKA.

[TpoexTrBHas KiaccupuKalys JMHUM BTOPOTrO HOPSAKA.

ITonrocel U MOSAPBI TEOPEMBI O CBOMCTBAX IIOJIKOCOB U MOJIAP.

[Tpeo6pazoBanue koopauHat. [IpoextuBHble npeoOpa3oBanus. [Ipenmer npoeKkTUBHOMN
TE€OMETPHH.

[TonsspHOE IpeoOpazoBaHue. ABTOIONISPHBIE (DUTYPBHI.

[Tonstue 06 akcuomaruyeckoM Mmetoze. Ilonarue o0 uHTEepmpeTanuu (MOAETH) CHUCTEMBI
AKCHOM.

TpeboBaHus, NpeAbsABIsEMble K CUCTEME AKCHOM: HENPOTHBOPEUMBOCTb, HE3aBHCHMOCTD,
IIOJIHOTA.

I'eomerpus no EBknmnaa. «Havana» EBkiuna. Kputuka «Hauany.

[TpoGiema nsiTOro nocrysara.

H.W. JIo6aueBckwii u ero reomerpusi. Akcuoma JlobaueBckoro.

Cuctema akcuom [ 'mib0epTa.

B3anmMHoe pacronoxeHue npsMbIX Ha M1ockocTu JJobaueBckoro.

HenportusopeunBocts reomerpun JlobaueBckoro. HeszaBucuMocTh mATOrO mocryjiara oOT
OCTaJIbHBIX akcHoM [ mibbepTa.

AxcuomaTuka Beisist eBKIU0BOM T€OMETPUH.

HenpoTuBopeunBoCTh CUCTEMBI aKCHOM Beiis.

ITonHOTa cucTeMbl akcnoM Belss TpexMepHOro MpOCTPAaHCTBA.

Omnpenenenue NpsMbIX, Jydel, OTPE3KOB, MJIOCKOCTEH, yIioB. /[0ka3aTeabCTBO HEKOTOPBIX
TEOPEM IUIAHUMETPUHN U CTEPEOMETPHN.

Omnpenenenue IMHBI 0Tpe3Ka. TeopeMa CylecTBOBaHUS U €JUHCTBEHHOCTH.



37. IlonsiTre TIOMAAM MHOTOYTOJIbHUKA. Teopema CyIecTBOBaHUS M €JMHCTBEHHOCTH.
38. PaBHOBENIMKOCTh ¥ pABHOCOCTaBICHHOCTh MHOTOYT'OJIbHUKOB. Teopema bosiu-I"'epBuna.
39. Teopust 06beMOB (0030p).

B xoH1e n3yueHus JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX ITyTEM CYMMHUPOBaHHS 3apab0TaHHBIX OAJIJIOB B TEUCHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JTMCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenue Pabora Ha
Ilocemenue
N MPAKTUYECKHUX | MPAKTHYECKUX | DK3aMeH
JIEKIAHA .
3aHATUN 3AHATUIX
Pas0aiioBka 1o 9x 1=9 15x 1=15
212 GayuioB 64 damna
Scemectp |EAAaM pabor OaJoB OaJoB
P " Cymmapmsiit 24 6ama 236 6aos 300 6amios
9 damToB Max
Makc. 0anI max max max

Kpumepuu oyenusanus pabomul obyyaowe2ocs no umozam 5 cemecmpe

Ouenka bananl (3 3E)
COTIIMYHOY 271-300
«XOPOIIO» 211-270

«YI0OBJIETBOPUTEIILHO 151-210
«HEYIOBJICTBOPUTEIIHHOY 150 u MeHee

6. MeToanyeckue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHMIO THCIMIIIMHBI

VYcnenrnoe u3yueHue Kypca TpeOyeT OT oOyJaromuxcsi TOCEIIeHUs JIEKINM, aKTUBHOM
paboThl Ha NPAKTUYECKUX 3aHATUAX, BBIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTes,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OoJHa U3 (OpM aKTHUBHOM CaMOCTOSATENBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBO/BI, 00001IeHus, (HOPpMYIUPOBKH. B KOHIlEe JNekuuu
npenojaBaTesb OcCTaBisieT Bpemst (5 MHHYT) Uisi TOro, 4ToObl oOOydaromuecs HMMeln
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMPOCHI IO U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YAacCOB HEKOTOpbIE TEMbl HE YIAE€TCS OCBETUTh B IOJHOM OOBEME,
MIOITOMY TpENoJaBarellb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENIbHYIO pabOTy CTY/IEHTOB, pEKOMEHAYS Ty WM HUHYI0 aureparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUH MO JUCLUUIUIMHE, HE00XOIUMO
MOCTOSIHHO pa30upaTh MaTepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B cimydae
HEO0OXO0AMMOCTH 00paIaThCs K MPENno1aBaTellto 3a KOHCYbTalUeH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

ITpy moAroToBKe K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHaj 1o TeMe 3aHSTHS (MCHOJIb30BAaTh KOHCHEKT JEKIMH, U3yYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbHCS C JOMOJIHUTEIBHON JIUTEPATYpOH, IPHU HEOOXOTUMOCTH JOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUYECKOro MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a




KOHCyNIbTallMel K TpernojaBarento. Vs Ha KOHCYIbTAlMIO, HEOOXOIMMO XOPOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B nHavasie npakTHUueCcKOro 3aHTUS MPENoAaBaTelb 3HAKOMUT CTYJCHTOB C TEMOM, OTJIallaeT
IUTaH MIPOBEACHUS 3aHATHSA, BbIIACT 33/aHusl. B TeueHHe OTBEIEHHOrO BPEMEHHU Ha BBINOJIHEHHE
pabOThI CTYIEHT MOXET OOPATHTHCS K TMPETOAABATEIO 32 KOHCYIbTAIMEH WK pa3bsicHEeHUsIMU. B
KOHIIE 3aHSTHS POBOAUTCS IIPUEM BBIOJHEHHBIX 3a/IJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTathl BRINMOIHEHUS MPAKTUYECKUX 3/1aHUH OLIEHUBAIOTCS B OaJlIax, B COOTBETCTBUU C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Il1anbl IPAKTHYECKUX 3aAHATHI
3aunsrtue 1. [IpoekTnBHbBIE, NEePCNeKTHBHBbIE 0TOOpaKeHusi. [I[pUHIUINIBI ABOHCTBEHHOCTH.

Lenb: [ToHATHS TPOSKTUBHOTO U MEPCIEKTUBHOTO OTOOPaXKEHUH, UX OCHOBHBIE CBOMCTBA.
[IpuHIUIIBI ABOMCTBEHHOCTH, IPUMEHEHUE MPUHIIUIIOB JBOMCTBEHHOCTH MIPH JI0KA3aTEIbCTBAX
OCHOBHBIX ()aKTOB T€OMETPUHU.

1. Onpenenuth GUTYpBI, TBOMCTBEHHBIC TPEXBEPIIMHHUKY IO OOJBIIIOMY W MaJIOMY IPUHITUTIAM
JTBOIICTBEHHOCTH.

2. JloxazaTh T€OpeMy, IBOMCTBEHHYIO MO OOJIBIIOMY MPUHIIUITY ABOMCTBEHHOCTH TE€OpEME:
Yyepes BCAKYIO MPSMYIO MPOXOIAT 10 KpaiHel Mepe JBe TIOCKOCTH.

3. Ha croponax AB u BC tpeyronpanka ABC B3siTel Touk M 1 N cooTBeTCTBEHHO.
IToctpoensr orpeskn MN u AN. BBITIOJIHUTH TBOWCTBEHHOE ITOCTPOCHHUE.

4. ChopMynupoBaTh TeOpEMy, IBOMCTBEHHYIO 00OpaTHOM Teopeme Jle3apra B IpOCTPaHCTBE, U
J0Ka3aTh ee.

JlomainiHee 3a/1aHue.

1. Kakast ¢purypa 1BOMCTBEHHO TPEYroJbHUKY IO MAJIOMY IPUHIIMITY JBOWCTBEHHOCTH?

2. JlokazaTh NpeaaokKeHue, TBOMCTBEHHOE JaHHOMY: CYLIECTBYIOT YEThIpe IIIOCKOCTH, HE
IIPUHAJIeKALME KaK OJTHOM IPSIMOM, TaK U OJHOU TOYKE.

3. ChopmynmpoBath 3a7auy, IBONCTBEHHYIO JaHHOH (110 MaloMy MPUHIMITY JBOMCTBEHHOCTH) U
pemTh ee: panbl TpeyroibHuk ABC u tpu Touku A0, BO, CO0, nexariye Ha 0THOM MPsMOii S.
[Toctpouts TpeyroabHuk A1B1C1 Tak, uto6sl ero BepimnHsl Al, Bl u C1 nexanu
cootBercTBeHHO Ha cTopoHax BC, CA u AB tpeyromnsuuka ABC, a ero croponst B1C1, C1Al u
A1B1 npoxoaunu uepe3 Touku A0, BO u CO.

3ansaTue 2. Cj10:KHOE OTHOLIIEHHE, TAPMOHN3M, NPOEKTHBHOE COOTBETCTBHE (POPM MePBOit
CTYINEHH.

[enb: [ToHsATHE CIOKHOTO OTHOILIEHUS YETHIPEX 3JIEMEHTOB B (hOpMax MepBOM CTYIEHH,

CBOWCTBA, FTApMOHHU3M, 33/1aHUE U TOCTPOEHHE MPOEKTUBHOI'O COOTBETCTBHS B (hopMax MepBOii

CTYIICHH.

1. Manbl TOukM npsiMoiuHeHoro psiaa A(2; -3), B(3; -1), C(4; 1), A(5, 3). Beruncnuth 3Ha4eHUs

CJIO’)KHOTO OTHOIIIEHUS STHX TOYEK, COOTBETCTBYIOIINE BCEBO3MOKHBIM MX TIEPECTAHOBKAM.

2. ITocTpoeHne NOJTHOTO YETHIPEXBEPIIMHHUKA.

3.Ha oxHoii npsimoii 3aianbl Tpu pasznuunbie Touku A, B, C. IToctpouts Touku:

1) Ja: (AB,CIy) = -1,

2) flz: (AC,BJT) = -1;

3) Mt (BC,Alg) = -1.

4. Pan | (A(0; 0), B(6; 0), C(12;0),...) mpoektuser psay l1(A1(0; 10), B1(15; -5), C1(5; 5)....). dus
touku D(8; 0) psina | mocTpouts cooTBeTcTBYIOMIIYIO €if TouKy D1 psina ls.

I[OM&I.HHCC 3aJaHuc.



1. laust Tpu Touku ocu OX: A(0), B(5), C(10).
a) Ha ocu OX Haiitu Touky D, uto6s1 (AB, CD) = 4;

0) moctpouth Touky E, uTo661 CE L AB.

2. Pan | (A(-2; 0), B(0; 0), C(4; 0),...) — 11 (As(-1; 5), B1(1; 5), C4(3; 5),...). Jlna Touxu D(-4; 0)

psaa | moctpouts eit cooTBercTByONYyI0 D1 psina ls.

3ausrtue 3. Teopembr [de3apra.
Ilens: [IppuMeHeHnEe OCHOBHOM TEOPEMBI IPOEKTUBHOM N€OMETPUM IS PEILICHUS 3a1a4.
1. JlokazaTh, 4TO MEAMAHBI TPEYTOJLHUKA MepecekaroTcsi B oqHoi Touke. AA'() BB'( CC'=S.

2. B eBKJINI0BOM MJIOCKOCTH B YETHIPEXYTOJIbHUK BIIUCAHA Tpanelus, napauiebHbIe CTOPOHbI
KOTOpOii || ero auaroHanu. Jlokasars, 4To HemapauieIbHbIE CTOPOHBI TPATICIIMH TTEPECEKAFOTCS
Ha JIPyroi JuaroHalu.

3. B tpeyronsauke ABC 13 ero BepiivH NpoBeICHbI NpsSMbIe, IEPECEKAIOIINECS B OJJHON TOUKE
s; A=As/1BC, B=BS/NAC, C'=CS/VAB. Jlokasars, uro Touxn BC1B'C', ACMNA'C,
ABN A'B' nexar na OJHOU MPSIMOM.

4. B xonduryparuu Jlesapra ogHy U3 ToueK BEIOpaATh 3a Jie3aproBy TO4YKy. Haltu B 3TOM
KOH(UTYpalMK BEPIIMHBI 1€3apTOBBIX TPEYTOJIHHUKOB U JI€3apTOBY MPSMYIO.

5. CopmynupoBaTh B TEpMUHAX €BKJIMIOBOM reoMeTpuu Teopemy Jlesapra

JUTSL CITydast:
1) ()S? - necobcTBenHast (), ne3aprosa mpsiMasi S - COOCTBEHHasL.
®opmynmpoBka TeopeMsl Jle3apra: Ecnu npsMsie IpoXoAsiye yepes
COOTBETCTBYIOIIME BEPIINHBI IBYX TPEYTOJILHUKOB MMAPAIIEIbHBI, TO TOYKU
IIepeCeYeHMs] COOTBETCTBYIOIIMX CTOPOH JIEXKAT HA OAHOW MPSIMOM.
2) ()S cobcTBenHast, mpsiMasi S? - HEeCOOCTBEHHas!.

6. Jlans! psiMble a U b, mepecekaromuecs B TOUke S, KOTopasi JISKUT 3a MpeAesiaMu YepTeska.
Hana Touka C He Jexalas HA Ha OJIHOW U3 TaHHBIX NpAMBIX. [locTpouTts npsmyto SC.

[omamHee 3ananue.

1. Hausl nBe Touku P u Q 1 He mpoxoasinas yepe3 HUX mpsiMasi C. MOCTPOUTh TOUKY PQ N C, HE
nposoas PQ.

2. Ha eBkIM10BO MJIOCKOCTH JaHbl ABE MapaJijiesibHble npsiMble a||b u Touka C, um He
npuHaanexamas. Yepes Touky C nmpoBecTy NpsMyo, apaiesbHyo a u b.

3. Tpaneuuss ABCD nepeceyena npssMbIMHU p U (, TapajuieIbHBIMU OCHOBaHUIO AB, p M AD=M,
p N AC=P, q N BD=N, q N BC=Q. doxka3aTp, yTo Touka MN N PQ nexwut Ha ipsimoit AB.
Tpebyercs nokaszare, uto MN N PQ N AB=K.

3ansTue 4. Ci10:kHO€ OTHOILIIEHHE, TAPMOHU3M.



Llenb: [ToHsATHE CIOKHOTO OTHOIICHHUS YETHIPEX 3JIEMEHTOB B (hopMax MEPBOil CTyIEHH,

CBOICTBa, FapMOHU3M, 33J]aHHE U TOCTPOCHUE IPOEKTUBHOTO COOTBETCTBHS B (popMax mepBoi

CTYICHH.

1. Jlausl ToukHu npsmoaraeiinoro psaa A(2; -3), B(3; -1), C(4; 1), JA(5, 3). BeraucauTh 3HaYCHHS

CJIO’KHOTO OTHOILIEHUS 3THX TOYEK, COOTBETCTBYIOIINE BCEBO3MOXKHBIM HX TIEPECTAHOBKAM.

2. [locTpoeHue MoJHOTO YeThIPEXBEPUINHHHUKA.

3.Ha oxHoii npsimoii 3a1anbl Tpu pasziauunbie Toukd A, B, C. IToctpouts Touku:

1) i: (AB,CIy) = -1

2) Lt (AC,Bl) =-1;

3) Ma: (BC,ALs) = -1.

4. Pan | (A(0; 0), B(6; 0), C(12;0),...) npoekturen psiay l1(A1(0; 10), B1(15; -5), Ci(5; 5),...). dus
touku D(8; 0) psaa | mocTtpouts coOTBETCTBYIOMIYIO €if Touky D psina .

JlomarHee 3a1aHue.
1. Taust Tpu Touku ocu OX: A(0), B(5), C(10).
a) Ha ocu OX Haiitu Touky D, uto6s1 (AB, CD) = 4;

0) moctpouthb Touky E, uto661 CE L AB.

2. Pan | (A(-2; 0), B(0; 0), C(4; 0),...) — 11 (As(-1; 5), B1(1; 5), C4(3; 5),...). Jlna Touku D(-4; 0)

psina | moctpouTts et coorBercTByroIyt0 D1 psina ls.

3ausrtue 5. Tpeyroabuuku. Cymma yriioB TpeyrojibHUKa. 3aMeyaTelbHble TOUKH U JTUHUU
TpeyroabHuka. Teopema Iugaropa. IIpusHaku paBeHCTBA TPEYroJbHUKOB.

Ha 3anstun CUCTCMATHU3UPYIOTCA 3HAHUA YYalllUXCA O TPCYTrOJbHUKAX M €ro BbBICOTAX, €TI0
MeJMaHax, yJauecss GopMyIUPYIOT U JOKA3bIBAIOT TEOPEMBbI O TOUYKE MEepeceYeHHs] MeIuaH, O
NOJOOMH TPEYrOJIbHUKOB, BBIBOJAT (OPMYITY HAXOXKIEHHS MeIuaHbl TPEYrojJbHUKA, €CIU
U3BECTHBI €r0 CTOPOHBI, (POPMYIIUPYIOT U JOKA3bIBAIOT TEOPEMBI O TOUKE IEPECEUEHUs BBICOT, O
NOJOOMH TPEYTOJILHUKOB, OOpPa30BaHHBIX BBICOTOM, OIYIIEHHOW M BEPIIMHBI MPSIMOTO yria
JAHHOTO TPEYTOJbHHUKA; BRIBOIAT (POPMYITY HaXOKJICHHS BBICOTHI TPEYTrOJIbHHUKA, €CITH U3BECTHBI
€TI0 CTOPOHBI; 3BHAKOMATCA ¢ MUHHUMAJIbHBIM CBOMCTBOM TPEYroJIbHUKA.

Teopema. BbICOTBI TpEYTOJBHUKA MEPECEKAIOTCA B OJTHOM TOYKE.

3ameuanue: B ciaydae TymnoyroiabHOro TpPEYroJbHUKa OCHOBAHMSI €r0 BBICOT HAXOHATCS Ha
MPOJOJDKEHUSIX CTOPOH, IPUIIEKAIIUX K TYIIOMY yIJIY:

Onpenenenne 1. Touka nepecedeHus: BEICOT TPEYTONbHUKA HAa3bIBAETCSI OPTOLIEHTPOM.
Omnpenenenne 2. TpeyroabHuK, 0Opa30BaHHBI OCHOBAHUSMHM BBICOT TPEYTOJIbHUKA, HA3bIBACTCS

OPTOLIEHTPUYECKUM.
3ajanus:
1. Jlokazatb, 4TO [JI1 TpOU3BOJNIBHOrO TpeyrosbHUka ABC BepHO paBEeHCTBO:
1 1 1 1
h, h, h r r .
,rne I' - paaguyc BIMCAaHHOW B TPEYTOJIbHUK OKPYKHOCTH.
2. IIycts O, Q, M 1 H — COOTBETCTBEHHO IIEHTPbI ONMMCAHHOM, BIIMCAHHONW OKPY>KHOCTEH,

TOYKa MEPECEUYECHNs] MEMaH U TOYKa IepecedeHus BbIcOT TpeyronbHuka ABC. Jlokaxure, 4To

€CIIU JIB€ JII0OBIE U3 ATUX TOYEK COBIAAAIOT, TO 3TOT TPEYTOJbHUK — PABHOCTOPOHHUH.

3. BricoTsl ocTpoyronsHoro tpeyroasHuka ABC nepecekarores B Touke O, a Ha OTpe3Kax
o

OB u OC BbiGpanbl Touku Bt u C1, ans kotopeix £ AB1C ==4 AC1B = 90°, Jlokasars, 4TO

AB1 =AC!t.



(3apyOexxHble MaTemMaTnueckue onumnuaznsi: Heto-Mopk, 76).

Teopema. Meauansl TpeyroJibHUKa IIEPECEKAIOTCS B OJJTHOM TOUKE.
Omnpenenenue 1. Touka nepeceyeHus BBICOT TPEYTOJIbHUKA HA3bIBACTCS LICHTPOUIOM.

1. JliiHa MeIMaHbI TPEYroJIbHUKA BBIpAXKAETCs POpMYIIoii
b?+c? a?
Ma= | —F—
2 4

rac a, b, C — IJIMHBI CTOPOH TPCYI'OJIbHHUKA.

2. Hﬂﬂ BCAKOI'0 TPEYroJIbHUKA BBIITOJIHACTCA COOTHOIICHHE!
3
ma2 + myp” + me2 = = (a° + b? + c?).
4
27R?
2 _

4, My, My 1 M — MEIUAHBI TPEYTOJbHUKA. JlOKaKkHUTe, 4TO eCin maz + mb2 +m = 7

TO TPEYTr'OJIbHUK paBHOCTOPOHHHﬁ, rac R - paaunyc OINMMCAHHOM OKPYXHOCTH.

Teopema. buccekTpucel TpeyrojabHUKa NEPECEKAIOTCS B OAHON TOUKE.
Omnpenenenue 1. Touka nepeceyeHus: BEICOT TPEYroJIbHUKA HAa3bIBAETCS UHIIEHTPOM.

5. [Mycts Iy, lp, o — OuccekTpuchl TpeyroiabHuKa, P — ero nonymnepumerp. JJokaxure, 4To
eciu
% + 1% + I°c = p°, TO TpeyroBHIK PaBHOCTOPOHHHIA.

6. Haur AABC. buccektpucet AA;, BB; u CCy ero BHyTpeHHUX YTJIOB IIEPECCKAIOTCS B
touke O. U3BectHO, uTo Tpeyronbaukd AOB; 1 AOC; ciMMeTpHYHBI OTHOCUTEIBHO TIPSIMOK
AO, tpeyronbauku A;OB u BOC; — otHocutensno BO, a tpeyronsauku A;OC u B;OC —
otHocutensHo OC. Jlokazats, uto AABC — paBHOCTOPOHHUIA.

Jomamnee 3anaHue.

1. BeicoTel ocTpoyrosbsHoro TpeyroasHuka ABC nepecekatorcs B Touke O, a Ha oTpe3kax OB n
OC BwiOpansl Touku B u C , nist kotopeix AB C == AC B =. Jlokazats, uto AB = AC.

2. TpeyronbHHKE J1BE BBICOTBI HE MEHBIIE CTOPOH, Ha KOTOpBIE OHM onynieHbl. Haiinure yriibl
TpeyroibHuKa. (Becepoccuiickas onmumnuana, 1964r.(Mocksa)).

3. Ilycth My, Mp, Me — MEAMAHBI TPEYTONIBHUKA, a Ny, hp, Ne — ero BeicoThL. [lokaxkuTe, 4TO eciu

m m m .
—& + 2 + £ =3 10 TPEYroJbHUK PABHOCTOPOHHHUIA.

h h

a C

3ansrtue 6, 7. [lapaniaenorpamm. Tpanenus.

1. Ha croponax AB, BC, CD u DA uetsipéxyronsanka ABCD oTMeueHbl COOTBETCTBEHHO
touku M, N, P u Q tak, uto AM = CP, BN = DQ, BM = DP, NC = QA. [loxaxwute, uto ABCD
1 MNPQ — nmapannenorpammel.

2. Ilycte M — cepenuna croponsl BC nmapamnenorpamma ABCD. B kakoM OTHOIIEHNH OTPE30K
AM peaut guaronans BD?



3. CropoHsl apajuiesorpaMma paBHbl 2 U 4, a yros Mexay HUMH paseH 600. Uepes BepiinHy
9TOrO yIJla IPOBEJCHBI NPSAMBIE, IPOXOSAIINE Yepe3 CEPEAUHBI IBYX IPYTHX CTOPOH
napajuienorpamma. Haiaure KocCuHyc yriia MeKay 3TUMHU NPSIMBIMH.

4. JIoKaXXHTe, 4TO CEPEAMHBI CTOPOH JII0OOOTO YETHIPEXYTOIbHUKA SIBIISIOTCS BEPIIMHAMHI
napaJjuiesaorpamma.

5. BokoBas cTopoHa paBHOOeIpeHHOM Tpamnenuu paBHa 41, Beicota paBHa 40 U cpeHss TUHUS
paBHa 45. Haiiniure ocHOBaHUSI.

6. Cepenuny 6osee JUIMHHOW OOKOBOW CTOPOHBI IPSMOYTOJILHOM TPAIICIIUH COSTUHIIIH C
BEpIIMHAMU Tparenuu. [Ipu 3ToM Tpanenus pa3aenuiack Ha TpPH paBHOOEIPEHHBIX
TpeyrojibHuKa. Haiiqure BeIMUUHY OCTPOTO YIJIa TPANECUH.

JlomarHee 3a1aHue.

1. ABa paznuunsix napavienorpamma ABCD u AIBIC1DI1 ¢ cooTBETCTBEHHO MapasuiebHBIMU
CTOPOHAMH BIHCaHBI B yeThIpexyroibHUk PQRS (Touku A u Al nexat Ha ctopone PQ, B u Bl-
Ha QR u 1. 1.). JlokaxuTe, 4TO TUArOHAIM YETHIPEXYrOJIbHUKA MapajlieIbHbl CTOPOHAM
napasuieIorpaMMOB.

2. B tpaneunu ABCD c ocnoBanusimu AB = a u CD = b npoBeaén otpe3ok A1B1,
COEIMHSIOLIUI cepeiMHbl AuaroHasneil. B nomyueHHol Tpanenuu npoBeaéH oTpe3ok A2B2,
TOKE COCUHSIONIUIN CepeIMHbI IUaroHasei, u Tak aanee. MOXeT JIM B MOCIIeI0BATEIbHOCTH
nH otpe3koB AB, A1B1, A2B2,... kakoe-TO 4K1CIIO BCTPETUTHCS ABAXKABI? SIBsieTcs i 9Ta
MOCIe0BaTEILHOCTE MOHOTOHHOM (BO3pacTaronied nin yobiBatoieii)? CTpeMuTcs Jid OHa K
KaKOMY-HHOYIb Tipeeny?

3. OcHoBaHus Tpanenuu paBHbl @ v b (a > b). OTpe3Kku, COSAMHSIONINE CEPEIUHY OOIBIIETO
OCHOBaHUs C KOHIIAMH MEHBIIIETO OCHOBAHMSI, IEPECEKAIOT IMaroHaly Tparneuu B Toukax M u
N. Haiigute MN.

3ansrue 8, 9. YeThIpexyroJibHUKH.

1. Yron mexnay ctoponamu AB u CD uyertsipexyronbsaruka ABCD pageH j. Jlokaxute, uto AD2 =
AB2 + BC2 + CD2 - 2(AB - BCcos B+ BC - CDcos C + CD - ABcos j).

2. Cepenunbl M u N auaronaneit AC u BD Beinykioro uersipexyronsauka ABCD ne
cosmnanatot. [Ipsimas MN nepecekaer croponsl AB u CD B Toukax M1 u N1. [Jokaxute, 4To
ecitu MM1 = NN1, To AD|BC.

3. YerbipéxyronpHuk ABCD, auaroHany KOTOporo B3aMMHO MEPIEHIUKYIISIPHBI, BIIUCAH B
OKpYXHOCTb. [leprienauKynspsl, onyiieHHble Ha ctopony AD u3 BepuuH B u C, nepecekator
muaroHani AC u BD B Toukax E u F coorBerctBenno. Haiinure EF, eciiu BC = 1.

4. Jlokaxute, 4TO €CIIM 11 BIUCAHHOTO YeThbipexyrojapHuka ABCD BeinonneHno pasenctso CD
= AD + BC, to 6uccektpucsl ero yrioB A u B nepecekarorcs Ha cropone CD.

5. JIokaxkuTe, 4TO €CJIM CyMMa KOCHHYCOB YTJIOB YEThIPEXYTOJIbHUKA paBHA HYJIIO, TO OH —
napauienorpaMM, Tparenus Wik BOMCAaHHBINA YeThIPEXYTOIbHHUK.



6. UeThIpEXYTroNbHUK pa3/ieeH IUaroHalsIMM Ha YeThIpe TpeyroibHuKa. [lnomanu Tpéx u3 Hux
paBubl 10, 20 1 30, 1 KaXkaas MEHbIIE IIOMIAAN YETBEPTOTO TpeyroibHuka. Haitgure miuomanb
JTAHHOTO YETBIPEXYTOJIbHUKA.

Jomarnee 3anaHue.

1. B werbipexyronbHuk ABCD moxHO Bnicats okpyxHoOcTh. ITycte K — Touka nepeceuenus
ero nuaronanei. M3sectno, uto AB > BC > KC, BK =4 +, a nepumMeTp u iomaas
tpeyroiabHuka BKC paBHbl cootBeTcTBeHHO 14 1 7. Haiigure DC.

2. B yerbipexyronbHuk ABCD MosxHO Bnmcath okpyxkHocTh. ITycte K — Touka nepeceuenus
ero nuaronanei. M3sectno, uto BC > AB > KC, KC = 6 +, a nepuMeTp U 1ionaib
tpeyroiabHuka BKC paBHbl cootBercTBeHHO 22 1 11. Haitnure DC.

3. B Tpamenuu ocCHOBaHUS PaBHBI a U b, TUATOHAIN MEPIICHIUKYIISIPHBL, & YOI MEXKTY
OOKOBBIMH CTOpOHaMH paBeH A. Haitaute miomiaap Tpanenuu.

3ansitue 10, 11. Okpy:KHOCTBb. YIJIbl CBSI3aHHbIE C OKPYKHOCTHbIO. Brnmcanubiii u
ONMCAHHBIN YeThIPeXyroJbHHUK.

OCHOBHbIE CBEICHUS

1. Yron ABC, BepiiriHa KOTOPOTO JISKUT Ha OKPY>KHOCTH, @ CTOPOHBI TIEPECEKAIOT ITY
OKPY’KHOCTb, Ha3bIBAIOT BIIMCAHHBIM B OKPYKHOCTb. [Iycth O — nieHTp okpyxHoctu. Toraa
PABC = 1

2 PAOC,
ecsii Touku B u O nexat no oxny cropony or AC, u PABC = 180° — 1
2 PAOC,

eciii Touku B u O nexat no pasusie ctoponbl oT AC. Baxxuelum 1 HanboJsee 4acTo
UCIIOJIb3YEMBIM CIIEICTBUEM 3TOTO (haKTa SIBJISETCS TO, YTO BETMUMHBI YIIIOB, OIMMPAIOIINXCS Ha
paBHbIE XOpAbl, INOO paBHBL, JIMOO COCTABIAIOT B cymme 180°.

2. BennuuHa yria Mexay xopnoil AB u kacaTenbHOM K OKpY>KHOCTH, IPOXOJAIIEH Yepe3 TOUKY
A, paBHa ITOJIOBUHE YIJIOBOM BeMMYMHBI 1yTu AB.

3. YrnoBble BETUYUHBI AYT, 3aKJIIIOUCHHBIX MCKIY IMapaJUICIIbHBIMU XOpJAaMH, PABHBI.

4. Kak yxe roBOpHJIOCh, BEJIMUMHBI YIJIOB, OMUPAIOLIMXCS Ha OJJHY XOP/Y, MOT'YT OBbITh PaBHBI, a
MOTyT cocTaByATh B cymme 180°. [l Toro yToOBl HE paccMaTpUBaTh Pa3IM4YHbIE BAPUAHTHI
pacIoI0kKEHUS TOUEK Ha OKPYKHOCTH, BBEJIEM IOHATHE KOPUEHTUPOBAHHBIN YTOJI MEXAY
npsiMbIMU». BenuunHol opueHTHpoBaHHOTO yriia Mexay npsimbiMu AB u CD (o603HaueHue:
P(AB,CD)) Oynem Ha3bIBaTh BETUUMHY yIJIa. HA KOTOPBIH HY)KHO ITOBEPHYTh IPOTUB YaCOBOH
cTpenku npsimyto AB Tak, 4ToObI OHa cTana napaiiensHa npsmoi CD. Ilpu aToM yrisl,
oTnuyaromuecs Ha n - 180°, cunrarorcst paBHbIMH. ClieyeT OTMETUTD, YTO OPUEHTUPOBAHHBIN
yros Mmexay npsMbiMua CD u AB He paBeH opueHTHpOBaHHOMY YIily Mexxay npsimeiMu AB u CD
(oHu coctaBisAOT B cyMMe 180° win, 4To Mo HalleMy COTJIAIICHUIO TO ke camoe, 0°).

Jlerko mpoBepUTH CIEAYIOLIUE CBOWCTBA OPUEHTHUPOBAHHBIX YIJIOB!

a) P(AB,BC) = - P(BC,AB);

6) P(AB,CD) + P(CD,EF) = P(AB,EF);

B) Touku A,B,C,D, He nexaiye Ha 0HON NpsAMOi, IPUHAAJIEKAT OJHOM OKPYKHOCTH TOTAa U
tosibko Toraa, korna P(AB,BC) = P(AD,DC) (nns noka3aTenbcTBa 3TOro CBOMCTBA HYKHO



paccMOTpeTh JBa citydast: Touku B u D nexar no onny cropony ot AC; touku B u D nexar no
pasnbie cTopoHsl OT AC).

3AIAUN

1.a) 13 Touku A, nexaiieil BHe OKpY>KHOCTH, BbIXoAAT 1yud AB u AC, nepecekaroiue 31y
OKpYKHOCTb. Jlokaxkute, 4o BenuunHa yriaa BAC paBHa 1osypa3HOCTH YITIOBBIX BEIMYUH YT
OKPYXHOCTH, 3aKJIIOYEHHBIX BHYTPHU 3TOTO yIija.

0) Bepmmna yrina BAC pacnonoxeHa BHYTpU OKPYXHOCTHU. J[OKaKUTe, YTO BEIMYMHA yIJla
BAC paBHa noiaycymMme yrijlIOBbIX BEJIMUUH YT OKPYKHOCTH, 3aKIOUCHHBIX BHYTpH yriia BAC u
BHYTPH yIJIa, CHMMETPUYHOI'O EMY OTHOCUTEIBHO BEPILIUHBI A.

2.113 touku P, pacnionoxenHoit BHyTpu octporo yria BAC, onymens! neprenaukyisapsl PC1 u
PB1 na npsimbie AB u AC. [lokaxure, uto PCIAP = PCIBI1P.

1.JlokaxxuTe, 4TO €CIIU LIEHTP BIMCAHHOH B YETHIPEXYTOJIbHUK OKPY’KHOCTH COBIA/IAeT C TOUKOH
NepPECEUECHMsI TUaroHaiei, To 3TOT YEThIPEXYTrOJbHUK- POMO.

2.YerbipexyronpHuk ABCD onucan okoso okpyxHoctu ¢ 1ieHTpoM O. lokaxute, yto PAOB +
PCOD = 180°.

3. Jlokaxxure, 4YTO €CIIU CYILECTBYET OKPYKHOCTb, KACAIOIIAsACsA BCEX CTOPOH BBIITYKIIOTO
yetbipexyroyibHuka ABCD, 1 okpyKHOCTb, Kacaromascsi IpoA0HKEHUH BCEX €ro CTOPOH, TO
JIMaroHaId TaKOro YeThIPEXyroJbHUKA MEePIEeHIUKYISPHBI.

4.0pr>KHOCTB BBICCKACT HA BCCX YCTHIPEX CTOPOHAX UCTBIPECXYIOJIbHUKA PABHBIC XOPAbI.
I[OKa)KI/ITe, YTO B 3TOT YCTBIPCXYI'OJIbHUK MOKHO BIIMCATh OKPYKHOCTD.

JomariHee 3anaHue.

1Jlokakure, 4TO €CIM B YETHIPEXYTOJIBHUK MOKHO BIIHCATh OKPYKHOCTB, TO LIEHTP ITOU
OKPY>KHOCTH JIE)KUT HAa OHOU MIPSAMOM C CEpEIMHAMHU JUarOHAJICH.

2.YersipexyronpHuk ABCD onucan okoso okpyxHoctu ¢ neHtpoM O. B Tpeyronsauke AOB
nposeneHs! BbicoThl AA1 1 BBI, a B Tpeyronbanke COD- Beicotsl CC1 u DD1. JlokaxuTte, 4yTo
touku A1,B1,C1 u D1 nexat Ha 0JHOM HpsIMOM.

3. Yrasl npu ocHoBanuu AD tpanenuun ABCD paBhbl 2a u 2b. JlokaxxkuTe, 4To Tpaneuus
OMMCaHHas TOTJIa U TOJbKO Torna, kormaa BC/AD =tg atg b.

3anstue 12, 13. IlogoOHble purypsbl.

1. B tpeyronsauke ABC Ha cpenneit inaun DE, napamnensHoit AB, kak Ha nuametpe
MOCTPOEHA OKPYKHOCTB, nepecekarorias croporsl AC u BC B Toukax M u N. Haitnute MN,
eciii BC=a, AC=b, AB=c.

2. Yepes HEKOTOPYIO TOUKY, B3ATYIO0 BHYTPH TPEYTOJIbHHUKA, IPOBEIEHBI TPH NIPSIMBIE,
napajuleJIibHble CTOPOHAM. DTHU MpsIMble pa30UBAIOT TPEYTOJIbHUK HA IIECTh YacTel, TpH U3
KOTOPBIX — TPEYroJbHUKH ¢ TutomanaMu S1, S2, S3. Haiinure muiomans 1aHHOTO
TpeyrojbHUKa.



3. B paBHoGenpennsiii TpeyronsHuk ABC (AB = BC) Briucana okpysxHocTs paguyca 3. [Ipsmas
| kacaercst 3TOM OKpYKHOCTH M mapauienbHa npsmoid AC. Pacctostare ot Touku B 10 npsimoii |
paBHO 3. HalinuTe paccTosiHuE MEX]ly TOUKaMH, B KOTOPBIX JaHHAsi OKPYKHOCTb KacaeTcs
cropod AB u BC.

4. B tpaneniun ABCD auaronans AC neprieHauky/sipHa 6okoBoi cropone CD, a quaronains
DB nepnienaukynspaa 6okoBoii cropone AB. Ha nponomkenusix 6okoBeix cropon AB u DC 3a
MeHnblee ocHoBanue BC otioxkensl otpe3ku BM u CN Tak, 4To nostydaeTcst HoBasi Tparemus
BMNC, nogo6nas tpanenuun ABCD. Haiinute miomans tpanenun ABCD, ecnu mmomanb
tpaneuuu AMND pasna P, a cymma yriioB CAD u BDA pasna 60o0.

5. Yepes Touky A o6mieit xopasl BC nepecekarommxcst OKpy>KHOCTEH MTPOBEICHA MpsMasl,
repeceKaronias OKpy»KHOCTH B Takux Toukax D u E cooTBeTcTBeHHO, uTO npsimas BD kacaercs
OIHOU OKpYKHOCTH, a npsimast BE — npyroii. [Ipogomkenue xopasl CD 01HOM OKPY>KHOCTH
nepeceKaeT Apyryro okpyxHocTh B Touke F. Haitnure otnomenne BD : BE, ecniu AD =8 u AE
= 2. CpaBuure miomaau tpeyroisarukoB BDE u BDF.

6. Yetsipéxyronpauk ABCD Bnucan B okpyxkHOCTh. J{uaronans AC siBisieTcs OUCCeKTpUcoit
yriaa BAD u nepecekaercs ¢ quaronansto BD B Touke K. Haiinute KC, ecnu BC =4, a AK =6.

Jomarinee 3aganue.

1. B Beimyxiiom yetbipéxyronbauke ABCD uzBecTHo, yTO muomaas tpeyroiasHuka ODC (O —
TOYKa [epEeCceueHus AMaroHajeil) eCTb CpeHee NPONOPIHUOHATBHOE MEX Y IIOIAISIMU
tpeyroibHukoB BOC nu AOD. [Jokaxute, uto ABCD — Tpaneuus uiu napajjienorpamm.

2. U3 Bepmmnbl C octpoyroasHoro tpeyroibanka ABC omymiena Beicora CH, a u3 Toukun H
onyueHsl neprnenaukyasipel HM u HN na croponst BC u AC cootrBeTcTBeHHO. JloKaxkuTte, 4TO
tpeyroiabHuku MNC u ABC nono06Hsl.

3. JluaroHanu BBITYKJIOT'O YETHIPEXYTOJIbHUKA JIEJSIT €r0 Ha YeThIpe MOJO00OHBIX TPEYTOJIbHUKA.
Jlokaxkure, 4TO €ro MO>KHO pa3pe3aTh Ha JBa PaBHBIX TPEYTOJIbHUKA.

3ansrue 14, 15. Ilnomaas ¢puryp.

1. Otpe3ok AB ectps auametp kpyra, a Touka C nexut BHe 3Toro kpyra. Otpesxku AC u BC
MIEPECEKAIOTCS C OKPYKHOCTHIO B Toukax D u M coorBercTBenHo. Haitaute yron CBD, ecnin
miomaau TpeyroasHukoB DCM u ACB oTHocsTCS Kak 1:4.

2. OTpe3KH, COETUHSIONINE OCHOBAHUS BBICOT OCTPOYTOJIBHOTO TPEYTOJIbHUKA, PaBHBI &, 15 1
17. HaiiiuTe miiomans TpeyrojbHUKa.

3. OxpyxHocTb Kacaercs cTopoH AB n AD npsamoyronsauka ABCD u nepecekaet cropony DC
B eAMHCTBeHHOM Touke F u cropony BC B enuncTBeHHoM Touke E. Haiinurte miomans Tpanenuu
AFCB, ecmu AB=32, AD=40uBE =1.

4. Ha Kaxgoi CTOPOHC ITapaJuiejorpamMma B3sTO 10 TOYKE. [Inomane I-IE:TI:IpéXyl"OJ'H:HI/IKa C
BEPIIMHAMHU B 3TUX TOYKAX paBHA ITOJOBHUHE IUIOIIAAH IMapajljicjaorpaMmma. JIOKa)KI/ITC, YTO XOTA
OBl OJlHa U3 JuaroHaei I-ICTIJIpéXer.]'H:HI/II(El napajjiciibHa OJHOM U3 CTOPOH MapaJiiejorpaMmma.

5. I[Ba MpAMOYT'OJIbHHKA ITOJIOKCHBI HA MIJIOCKOCTD TAK, YTO UX I'PaAHULIBI UMCHOT BOCCMb TOYCK
MEPECCUCHU . OTHU TOYKHU COCIMHCHEBI UCPE3 O/THY. ,Z[OKaSaTI), 47O Iu1omaab MoJIy4eHHOr' o



YEeTHIPEXYTOJIbHUKA HE U3MEHUTCS MPU MOCTYNATEIbHOM MEPEMEIICHUH OJTHOTO U3
IPSIMOYTOJIbHUKOB.

6. Ha xaTeTax u runoTeHys3e npsMOYyroJIbHOTO TPEYrOJIbHUKA IIOCTPOCHBI KBAaAPATHI,
PacIoJIOKEHHBIE BHE TPEYTOJIbHUKA. BRIUMCINTD IUIOMAAb IIECTUYTOJIbHUKA, BEPIIUHBI
KOTOPOI'O COBIIaJal0T C TEMU BEPIIMHAMHU KBaJpaTOB, KOTOPBIEC HE IPUHAJIEKAT JAHHOMY
TPEYroJIbHUKY. [[JIMHA TUIIOTEHY3bI C U CYMMAa JUIMH KaT€TOB S U3BECTHBI.

Jomarnee 3ananue.

1. Jlokaxxure, 4TO IJIOLIA/Ib TPEYTrOJIbHUKA MOXKHO BBIPA3UTh 10 Gopmyie S = (p - a)ra, rjae ra —
paauyc BHEBIIMCAHHON OKPYKHOCTH, KAaCalOLENHCs CTOPOHBI, PABHOU a, P — IOJIYIIEPUMETP
TPEYrOJIbHUKA.

2. B tpaneuuto ABCD c ocnoBanusimu BC u AD u 6okoBbiMu ctoponamu AB u CD Brincana

OKpYyXHOCTH ¢ ieHTpoM O. Halinure mimonaas Tpaneuuu, eciiv yroi DAB npsimoit, OC = 2,
OD =4.

3. Uepes Bepuunbl A u B Tpeyronbauka ABC npoBeieHa OKpyKHOCTb, [T€peceKaroIast
croponbl BC u AC B Toukax D u E coorBerctBenHo. [nomans tpeyronsnuka CDE B cemb pa3
MeHblie Tiomanu yeteipéxyroiasuuka ABDE. Halinure xopay DE u panuyc okpy>KHOCTH, eciiu
AB=4uC=45"

7. IlepeyeHb OCHOBHOW U JONOJHUTEJLHOI yueOHOM JuTepaTypbl, UHTepHET-pecypcoB,
HEeO0XOAUMBIX [IJIS OCBOCHHSI TUCIUIIMHBI
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