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MecTo IMCHUILUINHBI B CTPYKTYype 00pa3oBaTe/bHON NPOrpaMMbl
Hucuunnuna «['eomeTpus» OTHOCHUTCA K JUCHUIUIMHAM oO0si3aTesnbHOM vactu bioka 1.
Hucuumumnel  (Moxynu) IlpenmerHo-meroandeckoro Monyiast no mpoduiro «MarteMmaTHka
y4eOHOTO TIJIaHa OCHOBHOM NPO(EeCCHOHANBHOM 00pa30BaTENbHON IMPOrpaMMbl  BBICIIETO
oOpa3oBaHusi — TmporpaMmbl OakanaBpuara 10 HampaBieHur0 nojarotosku 44.03.05
[lenaroruueckoe oOpazoBanue (¢ IByMs MPOQPUIIMHI NOATOTOBKH), HAIIPABICHHOCTH (ITPOQUIIB)
oOpa3oBarenpHON IporpamMMbl «Martemaruka. MHpopmaTrkay, ouHON (GOopMBI 00ydIEHUSI.
JlucuuIuiiHa OmMMpaeTcss Ha pe3yibTaThl 0OydeHHs, cOpMHUPOBAaHHBIE B paMKaxX Kypca
«Meto1bl MaTeMaTHYeCKOM 00pabOTKH TaHHBIX «AJreOpa», MKOJBHOTO Kypca MaTeMaTHKH.
Pe3ynbrarthl M3ydeHHs AMCUMIUIMHBI SIBJISIIOTCS TEOPETHMUECKON M METOJI0JIOTMYECKOM
OCHOBOHM Ui wu3ydeHMs] AucUMIUIMH: «[IpakTMKkyM 1O pelieHuio MpeIMETHBIX 3ajau»,
«IJeMEeHTBhl KOMITbIOTEpHOU U AuddepeHmaibHoil TeoMeTpun», «OCHOBBI Teopur (YHKITUN
BEILIECTBEHHOIO W KOMIUIEKCHOTO IIE€PEMEHHOro» s MNpPOXOokJIeHus mpaktuk «HayuyHo-
UCCleoBaTeNIbcKass paboTa (MOJydeHHe NEepBUYHBIX HABBIKOB HAy4YHO-HCCIEI0BATEIbCKON
pabothl), KypcoBas pabota 1», «[lemarormyeckas mnpakThKa MO MaTeMaTHKE» U HUTOTOBOM
aTTecTaluu.
1. Ilepeuens muIaHMpYyeMBbIX pe3yJbTaTOB o00ydyeHHs1 (oOpa3oBaTejbHBIX
pe3yJbTaToOB) MO JUCUMILIIMHE
HenssMu ocBoeHust AUCUUIIINHBI «I €OMeTpus» ABIAIOTCS
- pacKkpeITHE 3HAuU€HUE TEOMETpPUH, YIIyOJeHHe TMpeACTaBlIeHUsT O MecTe
T€OMETPHUH B U3YUEHUU OKPY)KAIOILIEro MUpa;
- U3y4eHHE OCHOBHBIX Pa3/ielIOB FT€OMETPUH U BOCIUTaHUE OOIIE reoMeTprudecKoil
KYJIbTYpbI, HEOOXOAUMOW OyaylieMy Y4WUTENI0 JUIs MOHMMaHUS KaKk OCHOBHOIO Kypca
MaTEMAaTUKH, TaK U IIKOJIbHBIX (DaKyIbTaTUBHBIX KypCOB;
- CII0COOCTBOBATH PA3BUTUIO IPOCTPAHCTBEHHOI'O MBIIIICHHUS.
3ajaueil OCBOCHHUS JUCLUIUINHBI ABISETCA Pa3sBUTHE YMEHHsI CAMOCTOSITEILHON PabOTHI C
MaTeMaTHYECKOU JINTEPATYpOH, Kypc «['eoMeTpus» NOJKEH NaTh CTyIE€HTaM 3HaHMS, HABBIKU U
YMEHUs, HEOOXOJUMBIE JUIsl YCHEIIHOTO U3Y4EHUs IPYTUX pa3eioB MaTeMATUKU

B pesynbrare ocBoeHHs mporpammbl OakajgaBpuara OOYYarOIIUNCS JOJIKEH OBJIAJCTh
CIIEIYIOIMMU pe3ylbTaTaMu o0ydeHuss mno aucuuiuimHe «leomerpus» (B Tabmuie
MIPEJICTAaBJICHO COOTHECEHHE OO0pa30BaTENbHBIX PE3YAbTATOB OOY4YEHMs] MO JUCLMIUIUHE C
MHIMKATOPaMU JOCTHKEHUS KOMIIETEHIIHH):

Komnerenmus u OO0pazoBarenbHbIC PE3YIbTaThl TUCITATIIUHBI
HWHJIUKATOPHI €€ (aTamns! HGOPMUPOBAHKS JUCIUILIUHBI)
JOCTHXKEHUS B 3HAET yMeeT BJIAJICET
JUACIUTUIMHE

VK-1. Ciocoben OP-1. 3naer meTo B! OP-2 YMmeer OP-3 Bnaneer
OCYILIECTBIISTh TIOUCK, KPUTUYECKOTO aHAIN3a | MPUMEHSTh HaBBIKaMU pedIieKkcun
KPUTUYECKHH aHAJIU3 U | U CHUHTE3a CHCTEMHBIH MOAXO0 IO TIOBOTY
CUHTE3 UH(pOpMaIIH, uH(popMaIuH JUISL pelIeHUs COOCTBEHHOM U UYKOM
MIPUMEHATh CUCTEMHBIN ITOCTaBJICHHBIX 33Ja4 | MBICJINTEIILHOMN
MOJXOJ 715l PEIICHUS JIeITEIbHOCTH

MIOCTaBJICHHBIX 3a/1a4
VK-1.2. IIpumensier
Joruyeckue Gopmsl U
MPOLIEAYpPHI, CIOCOOEH
K peduexcuu mo
MOBOJTy COOCTBEHHOU U
Yy>KO! MBICIIUTEIILHON
JESTEIbHOCTH.




ITK-1. Cnocoben OP-4. 3uaer posb u OP-6 ymeer OP-7 Bnaseer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYLIECTBJIATH OTOOp | JIEHCTBHEM
MCIOJIb30BATh o0m1eli KapThHe y4eOHOTO MPOEKTUPOBAHUS
TEOPETUUYECKHE HAYYHOTO 3HAHUS, COAEPKaHMUS JUTS €T0 | Pa3MuHbIX (hopm
3HaHUA U OP-5. 3naer peanu3anyu B y4eOHBIX 3aHATUH,
MIpaKTUYECKHE CTPYKTYpY, COCTaB U pa3IYHBIX opmMax OP-8 Bnageer
YMCHWSI ¥ HABBIKU B TIMTAKTUICCKHC oOydeHvs B HABBIKOM ITPUMEHEHHUS
MIPEIMETHOM SIMHHMITBI COJICPIKAaHMsST | COOTBETCTBUH C Pa3IIMYHBIX METOJIOB,
oOmactu mpu IIKOJIBHOTO Kypca COBPEMCHHBIMH MIPUEMOB U
pelIeHnn MaTEeMAaTHKH. TpeOOBAHUSIMU K TEXHOJIOTHIA B
npoheccHOHATBHBIX 00pa3oBaHuUIO. o0yueHuu

3azad. MaTeMaTHKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

TV TaKTHYECKUE

€IMHHUTIBI

NpEeIMETHO N

obnactu

(mpemnoaBaeMoro

peaAMeTa).

[IK-1.2. Ymeer

OCYIIIECTBJISITH OTOOP

y4ueOHOTO

COJIep’KaHus Ui ero

peanu3aiuu B

pasIuuHBIX (hopmax

00y4eHUS B

COOTBETCTBUHU C

TpeOOBaHUSAMH

dI'OC OO.

T1K-3. Criocoben OP-9. 3Haer OP-11 YmMmeer OP-13. Bianeer
¢dbopmupoBaTh XapaKTepUCTHKY OKa3bIBaTh HaBbIKAMU
Pa3BUBAIOIIYIO JMYHOCTHBIX, NeIarOrn4YecKyro OpraHu3alyy u
00pa3oBaTeNIbHYIO HpEIMETHBIX U HOJJIEPIKKY MPOBECHUS 3aHATUH C
cpeny s MeTanpeIMeTHbIX oOy4aromumcst B UCIIOJIb30BaHUEM
JOCTHKEHHS pE3yabTATOB B 3aBUCUMOCTH OT HX BO3MO>KHOCTEH
JTUYHOCTHBIX, KOHTEKCTe OOyueHus: | 0Opa3oBaTeNbHBIX o0OpazoBaTenbHOI
MpPEeIMETHBIX U MaTeMaTHKE; pE3yJbTaTOB; Cpenbl st
MEeTanpeagMETHBIX OP-10. 3naer OP-12 YmMmeer JOCTIDKCHHSA
pe3ynbTaToOB 0COOEHHOCTH OpraHU30BHIBATh 00pa3oBaTeNbHBIX
oOyueHus UHTErparyu y4eOHBI Tpoliece ¢ pE3yabTaTOB U
cpeAcTBaMH y4eOHBIX MPEMETOB | HCHOJIL30BaHUEM obecrieueHuns: KayecTBa
MPerno1aBaeMbIX JUTSL OpraHu3aIn BO3MOKHOCTEH y4eOHo-

y4eOHBIX MPEMETOB. | Pa3HBIX CIOCOOOB 00pa3oBaTenbHOM BOCITUTATEIHLHOTO
I1K-3.1. Bnageer y4eOHOI Cpelpl TS pa3BUTHSL | TIPOLEcca CPeICTBAaMU
crioco0amu JeATENTBHOCTH. UHTEepeca K MaTEMAaTHKH.
WHTETpaIuH npeIMETy B paMKax

y4eOHBIX MPEIMETOB YPOUHOU U

JUIS OpraHu3aluu BHEYPOUHOI

pa3BHUBAIOIIEH JeATENBHOCTH.

yueOHOM

ACATCIBHOCTH




(uccnenoBaTeNbCKOM,
IIPOEKTHOM,
I'PyNIIOBOM U JIp.).

2. Oo0beM AUCHHUIIIMHBI
AKAACMHUYIECCKHUX YacCoB,

B 3aY€THBIX CAMHHIAX

BbIJIEJIECHHBIX HA KOHTAKTHYIO
npenoaasarejieM (Mo BHAAM Y4eOHBIX 3aHATHH) W HaA

C yKa3aHHeM

KOJIn4YeCTBa

padoty oOyuyawimuxcs ¢
CaMOCTOAITEIbHYIO PadoTy

o0yyawiuxcst
VYyeOnble 3aHATHS
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3.  Coaep:xaHue JUCHUIJIMHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3jejiaM) ¢ YKa3aHHeM

OTBECACHHOI'0 HA HUX KOJINYECTBA aKaJACMHUYECCKUX YaCOB U BU0B y'—lCﬁHbIX 3aHATHIl

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX UACO8 U

61006 YUeOHBIX 3AHAMUIL

KonuuecTBo yacoB 1o ¢popmam opranuzanuu o0ydeHus

Hanmenosanue pasjiena u Jleximonnsie | [Ipakrnyeckue | Jlaboparopusie | CaMOCTOSATEb-
Tem 3aHATUA 3aHATUA 3aHATUA Has paboTa
2 cemecTp
Bexkrtopnas anrebpa u
p p 16 30 20
aHAJIMTUYECKasi TeOMETpUs
TI'eomerpuueckue
P 8 10 33
npeoOpa3oBaHus
OKk3ameH 27
Hroro no 2 cemectpy 24 40 - 80
3 cemecTp
TI'eomerpuueckue
p 14 22 13
MTOCTPOCHUSI HA TUIOCKOCTH
Mertoab! n300paxeHui 4 8 20




OK3ameH 27

Htoro no 3 cemecTpy 18 30 - 60
4 cemecTtp

OcHoBaHMSI TEOMETPUH U

AIIEMEHTHI reOMETPHH 24 40 53
JloGaueBcKoro

DKk3amMeH 27
Hroro no 4 cemectpy 24 40 - 80
Bcero no qucuunm-e: 66 110 - 139

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUuniuHbl
2 cemecmp
AHaJTUTHYeCKAs] TeOMETPHsI U BEKTOPHAas ajiredpa

HanpaBnenusle otpe3kn u BeKTOphl. Cl0KE€HHWE BEKTOPOB M €ro CBOWCTBA. Pa3HOCTH ABYX
BEKTOPOB. YMHOKEHUE BEKTOpa Ha YUCJIO U €ro cBoiictBa. CucTeMbl JUHEHHO 3aBUCHUMBIX U
JMHEWHO HE3aBHUCHUMBIX BEKTOPOB M MX CBOMCTBA. [IpH3HaKW KOJUIMHEApHOCTH U
KOMIUIAHAPHOCTH BEKTOpPOB. BekTopHOe mnpocTpaHCTBO. ba3uc BEKTOPHOTO IPOCTPAHCTBA.
Koopaunatel Bektopa B nmaHHOM 0Oasuce. CkanmsipHoe mpou3BeneHue BeKTopoB. CBoicTBa
CKaJISIPHOTO NIPOU3BEICHUA. BhIunCIeHne CKaIsIpHOTO MPOU3BEACHUS IO KOOPANHATAM BEKTOPOB
B OpTOHOpMHUpOBaHHOM Oasuce. OpueHTalus IUIOCKOCTH U MpOCTpaHcTBAa. BekrtopHoe
MPOU3BEJICHHE BEKTOPOB M €ro cBoKcTBa. CMEIIaHHOE MTPOU3BEAECHNE BEKTOPOB U €r0 CBOMCTBA.
Koopannatel ToOyek Ha IJIOCKOCTM M B HpocTpaHCTBe. PemieHne mnpocredmux 3agad B
koopauHaTax. @opmyibl npeoOpa3zoBanHus apGUHHON U MPSAMOYTOJIBLHONW CUCTEM KOOpJIMHAT Ha
wiockoctu. Popmyssl npeobpazoBaHuss apPUHHON CHUCTEMBI KOOPAMWHAT B IPOCTPAHCTBE.
VYpaBHeHUsT JHMHMI W TNOBEepXHOCTEW. lIprMeHeHHMEe BEKTOPHO-KOOPJIMHATHOTO MeETOJa K
pELICHUI0 3a/ay AJIEMEHTApPHOM T'€OMETpPUHU. YpPAaBHEHUE NPSMON Ha IUIOCKOCTH, 3aJaHHOM
pasHbIMH crioco0amMu. YCIOBUE MapasieIbHOCTH BEKTOpa U MpsiMoil. Pacronoskenue mpsiMoi
OTHOCHUTEIIbHO CHUCTEMbl KOOpAMHAT. B3auMHOe pacmnoiioKeHHe IBYX MHPSMBIX HA IJIOCKOCTH.
AHanuTHYeCcKOE 3aJJaHue MOIYIUIOCKOCTH. MeTpuueckue 3a/1adyi TEOPUU MPSAMOM Ha MIIOCKOCTH.
VYpaBHeHHs] TUIOCKOCTH, 3aJaHHON pas3aMuHbIMH crocobamu. B3ammHoe pacrnonokeHue
IUIOCKOCTH U CHCTEMBbl KOOpAMHAT. B3auMHOE pacnosioKeHHE ABYX IUIOCKOCTEM. YpaBHEHMs
IIpSIMON B IIPOCTpaHCTBE. B3anMHOE pacrolioskeHne ABYX NpsAMBIX. B3auMHOE pacnosioskeHne
NpsAIMOM U TJIOCKOCTH. AHAIMTHYECKOE 3aJaHue MOJIyNpPOCTpaHCTBA. MeTpuueckue 3aaadu
TEOPHUH NPSAMBIX U IUIOCKOCTEN. IIpunoxkenne Teopun NpsiMbIX U INIOCKOCTEN K PELLIEHUIO 33134
AJIEMEHTApHONH TeOMEeTpUH. DJUIMIC, CBOWCTBa »uMica. ['umepboisia, cBoicTBa TUnepOOIIbI.
JlupekTopuanbHOe CBOMCTBO amiurnca u runepbonsl. [lapaboina, cBoiicTBa mapabossl. Obmiee

yYpaBHEHUE KpHUBOW BTOporo mnopsaka. IlepeceueHne KpuBOM BTOPOro NOpSAAKAa M IPSIMOM.




Acumnrornueckue HampasieHus. L{eHTpbl KpuBbIX BTOporo nopsaka. KacarenbHble K KpUBBIM
BTOpOTO mopsiaka. ONTHYECKHE CBOMCTBA AIIMIICA, TUNIEPOOIIbI, Mapadobl. J(uaMmeTpsl KpUBBIX
BTOpOro nopsnaka. Teopema O CONpSDKEHHBIX JuaMerpax KpUBOM BTOPOro mnopszaxa. I'nmaBHble
JMaMEeTphl U IJIaBHbIE HAIIPABJIEHUs KPUBOM BTOPOro MOpsaKa. XapaKTepUCTUUECKOE YPaBHEHHE
KpuBOil BTOporo mnopsaka llpuBeneHue oOmiero ypaBHEHHsS KpPUBOM BTOPOro IOpsIKa K
KaHoHHM4eckoMy Buay. Kiaccuduxanuss KpuBbIX BTOporo mnopsaka. IloBepXxHocTH BTOpOro
nopsanka. Meron ceuenuil. L{mumHapuyeckue M KOHUYECKHE ITOBEPXHOCTHM B IPOCTPAHCTBE.
[ToBepxHOCTH BpalleHHs] B IPOCTPAHCTBE. OJUIMIICOMABI W THUIEPOOJOUIbl, U WX CBOMCTBA.
[TapaGosons! u ux cBoiictBa. [IpsmonuHeiiHbIe 00pa3yrole NOBEPXHOCTEN BTOPOrO MOPSIIKA.
I'eomeTpuyeckue npeodpasoBanus
OTtoOpakenus u npeoOpazoBaHuss MHOXkecTB. [IpousBenenne (kommo3uius) npeodpazoBaHuUi,
rpynmna npeoOpa3oBaHuil. JBUKEHUS MJIOCKOCTU: MapajuleNbHBIM MepeHoc, BpalleHue, oceBas
CUMMETpHS, CKOJIB3SIIas CHMMETpHs, WX cBoicTBa. CBOHCTBAa NBIKCHHMHM OOIIEro BHIA.
OcHoBHasi Teopema JBIKEHUH IJIOCKOCTH. ['eomeTpuyecku paBHbIE (UIYphl M UX CBOWCTBA.
AHAJIUTUYECKOE BBIPAKEHUE JBWXKEHUM IUIOCKOCTU. ['pynma JIBHKEHUN IUIOCKOCTH W €€
noarpynmel. ['pynma cumMmerpuil reomerpudeckoit Qurypel. Knaccubukamus IBHKEHHI
mIockocTu mepBoro poxa. Teopema Ilans. Knaccudukarnus NBYKEHHH TIOCKOCTH BTOPOTO
pona. 'omoteTust u ee cBoiictBa. [lomoOust mmockocTH, cBoiicTBa momooms. Kiaccudukanus
nonoOui tiockoctu. ['pynma momobuit m ee moarpynmbl. [lomoOHbie durypsl. AdduHHBIC
npeoOpazoBanus miockoctu. CBoiicTBa apduHHBIX mHpeobpazoBaHuil 1ockoctu OCHOBHas
Teopema 00 adhPuHHBIX TPeoOpa30BaHUSIX MIIOCKOCTH. AHAIUTHYECKOE BhIpakeHHE apUHHBIX
npeoOpazoBanuii  1IockocTH. llepcnekTuBHO-apduHHBIE  TPeoOpa3oBaHUs  IIOCKOCTHU:
CBOICTBa, BUIBI. ['pynmna apduHHBIX Mpeodbpa3oBaHUll INIOCKOCTH U €€ MoArpynnbsl. MHBepcus
IJIOCKOCTH OTHOCHUTENIBHO OKpPYKHOCTH. (CBOHCTBAa HHBEPCUU. AHAIUTUYECKOE BBIPAXKEHUE
nHBepcuM IUIOCKOCTU. lloHsATMS O JABMWXKEHMSX mpocTpaHcTBa. (CBOWCTBa  JIBMXKEHUI
npocTtpanctBa. [lpumepsl nBmxeHuil mpoctpaHcTBa. [IpuiioxkeHue TEOpUH TEOMETPUUECKHX
peoOpa3oBaHMi MIIOCKOCTH K PEHICHUIO 33/1a4 3JIEMEHTAPHON Fr€OMETPHH.
3 cemecTp
ITocTpoenunst Ha MJIOCKOCTH HUPKYJIeM U JHHelHKoi. OCHOBaHMS reoMeTpHHu

AXCHOMBI TOCTPOEHMS LIUPKYJIEM U JMHENKON. OcHOBHBIE NocTpoeHus. CxeMa peleHus 3ajgad
Ha nocTtpoeHre KOHCTpPYKTHBHBIE MHOXECTBA/TEOMETPHYECKHME MecTa Todek Meron
KOHCTPYKTUBHBIX MHOXkecTB (Meronx [I'MT, meron mnepeceueHuil) mpu pelieHHM 3ajad Ha
noctpoeHue. IIlpuMenenue cBONCTB IBMKEHUM K PELIEHUIO 331a4 Ha noctpoenue. [Ipumenenne
CBOMCTB T'OMOTETHH M TOJ00OMS K PELICHHIO 33/1a4y Ha MOCTpoeHue. AnreOpanyueckuil MeTon

peuicHud 3aJa4 Ha IMOCTPOCHUC. HpI/IMeHCHI/Ie CBOICTB HHBCPCHU K PCHICHUIO 3aJda4Y Ha



noctpoenue. Kpurtepuil paspemimmMocTty 3ajad Ha IOCTPOEHUE LIUPKYJIEM U JTUHENKOM. 3a1aun Ha
IIOCTPOEHHUS], HEpa3pEeLIUMbIE LIMPKYJIEM U JIMHEUKOM.
MeTtoasb! n3o0pakeHust
[TapannenpsHoe NMpPOEKTHPOBAaHUE U €ro cBoicTBa. lloHATHE O LEHTpaIbHOM NPOEKTUPOBAHUU.
N3o0paxkenue 1IOCKUX (GUTYp TpH TapajuleIbHOM MPOEKTHpoBaHWUHU. M300pakeHue
MHOTOTPaHHUKOB  IIpU  IapajuienbHOM  npoektupoBanuu. Teopema  Ilonbke-IlIBapia.
N300paxkeHue KpyriibIX Tel TPU NapalIeIbHOM IPOSKTUPOBAHUHA. AKCOHOMETPUS U €e
cBoiictBa. IlomHble U HemosiHbIE W300pakeHHs. PelieHne MO3WIMOHHBIX 3a7a4 Ha IOJHBIX
m3oopaxenusix. [loustue o meroge Momnxa.
4 cemecTp
OcHoBaHMsI TeOMeTPHH U 3JIeMeHThbI reomeTpuu JlobaueBckoro

[TonsitTne 06 axcmomaruyeckoM Metojzie. TpeOoBaHMs, MPErbsABISEMbIE K CHCTEME AKCHOM.
HenpoTuBopeunBocTh CHCTEMBI aKCMOM Ha IpuMepe akcuoMatuku Beiura. IlonHoTa 1
HE3aBUCUMOCTh CHCTEMBbl AKCMOM Ha TIpuMepe akcuomaTuku Beinsg. Cucrema akcuom
I'mebepra u crnenctBust u3 akcuoM. [locTpoeHne eBKIMIOBOW reOMETpHUU Ha OCHOBE aKCHOM
Beitns HenmpotuBopeunBocTh akcnoMatuku [ uimsoepra. [Isateiii moctynat EBkimna u akcnoma
napautensHocTH [Ineiidepa. Cymma yrioB TpeyroJbHUKOB U NATHIN nocTynat EBximna. [lepBast
n BTOpas Tteopembl Jlexanapa. IlpennoxkeHus, SKBUBAJIEHTHBIE aKCHOME NapaJlJIEIbHOCTH
(cymiecTBOBaHHE TPEYroJIbHUKA, CyMMa YIJI0B KOTOPOTO paBHA JABYM IpPSIMBbIM; CYIIIECTBOBaHHE
YEThIPEXYrOJIbHUKA, CyMMa YIJIOB KOTOPOTO paBHA YEThIPEM IPSMBIM; CYIIECTBOBAaHUE
MOJ0OHBIX, HO HEPABHBIX TPEYrOJIbHUKOB; KOJUIMHEAPHOCTh TPEX TOYEK, PAaBHOYIAICHHBIX OT
MPSIMOi; BO3MOYKHOCTh OIKCaTh OKPYXHOCTb BOKpYI JIFOOOTO TPEYroJIbHUKA; MepeceyeHue
M000r0 MEpHeHJIUKyIsipa K CTOPOHE OCTPOTO yria €O BTOPOW CTOPOHOM). Akcuoma
napajuiensHoct  JlobaueBckoro. CyMma YIJIOB TpPEyroJibHMKa M YEThIPEXYTroJbHHKAa Ha
mwiockoctu JlobaueBckoro. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB Ha miockocTu JloGaueBcKoro.
[Mapannensubie npsmbie 1o JloGaueBckomy. Ilpusnak mnapamiensHocTu. CylllecTBOBaHUE
napajuienbHbIX NpsAMbIX 1o JloGaueBckoMy. Yron mapaijielbHOCTH U ero cBoicTBa. DyHKIuUs
JloGaueBckoro. CBOHCTBa 4YETHIPEXYroJILHUKOB Ha mockoctu JloGaueBckoro. CBoiicTBa
napajieNIbHbIX NpSMbIX Ha MiockocTu JloGaueBckoro. Pacxopsimiuecs npsiMble Ha MIOCKOCTH
JloGaueBckoro: mpu3Hak M cBOHCTBA. OKpPYKHOCTb, SKBHJIMCTAHTA M OPHUIMKI Ha IIOCKOCTH
JloGaueBckoro u ux cpoiictBa. MuTepnperamus miockoctu JlobadeBckoro (monens Kemu-
KneiiHa Ha eBKIWAOBOW IIOCKOCTH, Mojenb [lyaHkape Ha MOJYIUIOCKOCTH U Jp.).
HenpoTusopeunBocts muanuMerpun JlobaueBckoro. HezaBucUMOCTh aKCMOMBI NTapauIeIbHOCTH

Hneﬁ(pepa OT OCTaJIbHBIX AKCHOM FI/IJ'IB6CpTa. IlonsaTus JIUHBI OTpE3Ka, IUIoIIaan



MHOTOYIOJIbHHKa W o00beMa MHororpaHiHuka. OO030p axkCMOMAaTUK IUIAaHUMETPUU U
CTEPEOMETPHUH, MIPEICTABICHHBIX B IIKOJIbHBIX YUeOHUKAX

4, Hepeqeﬂb y‘leﬁHO-MeTOI[I/I'leCKOFO odecneyeHns JJIsT  CaMOCTOSITeIbLHOI paﬁ()Tbl
OﬁyanOIII]/IXCﬂ no JTMCUHMIIJINHE

CamocrosiTenpHas padoTa CTyJCHTOB SBJSIETCS 0cO00H (OpMOI OpraHu3aMu y4eOHOTO
mporecca, MpeACTaBIsAomas co0ol IUITAHUPYEMYO, TI03HABATENbHO, OPraHM3alMOHHO |
METOJMYECKH HAIPaBISIEMYIO JIESTEIBHOCTh CTYJICHTOB, OPUEHTHPOBAHHYIO Ha JIOCTH)KEHHUE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIAEMYIO 0e3 TpsAMOH  TOMOIIM  TPEroaBaTeds.
CamocrosiTenpHas paboTa CTYyJCHTOB SIBJISIETCS COCTaBHOM YacThIO y4eOHOW pabOThI U MMEET
[ENBI0 3aKpeIIeHne M yriyOleHue MOydeHHBIX 3HaHWM W HaBBIKOB, IMOUCK W MPHOOpETEHHE
HOBBIX 3HAHUH, a TAaK)Ke BBITIOJTHEHNE YUE€OHBIX 3aJJaHUH, TIOATOTOBKY K IPEICTOSIINM 3aHITHSM
u o9Kk3ameny. OHa TmpeaycMaTpuBaeT, Kak TNpaBWIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIAJIOB, BBIMTOJIHEHHE TBOPYECKHMX, WHAWBHUIYAIbHBIX 3aJlaHAd B COOTBETCTBUHU C y4eOHOM
porpamMMoil (TeMaTHYeCKUM IIJIAHOM W3Yy4eHHs JUCHUIUIAHBI). Tema Ui TaKoTo BBICTYIUICHUS
MOKET OBITh TpEJIOKEHA TpernojaBaTeNieM Wi H30paHa caMHM CTYJEHTOM, HO MaTepHai
BBICTYIUICHHUSI HE JIOJDKEH JyOJMpoBaTh JIEKIMOHHBIA Marepuai. PedepartuBHBIN Marepuan
CITY)KUT JIOTIOJIHUTENFHOW WH(pOpManueil Uit paboThl Ha MPaKTHYECKHX 3aHATHsIX. OCHOBHas
IeJTb JAHHOTO BHa pabOTHI COCTOUT B 0OYYEHHH CTYACHTOB METOJIaM CaMOCTOSITEIIbHOM paboThI
¢ y4eOHbIM MaTepuasioM. J[JIs TIOJTHOTHI YCBOEHHS T€M, BHIHECEHHBIX B NMPAKTUYECKHE 3aHSTHS,
Tpebyercsi pabota C mepBOMCTOYHMKaMHU. Kypc mpemycMmarpuBaeT CaMOCTOSITENIBHYIO padoTy
CTYIACHTOB CO CHEelUalbHON nuTeparypoil. CreayeT OTMETHTb, YTO CaMOCTOsATEIbHas padboTa
CTYIEHTOB PE3yJIbTaTUBHA JIUILb TOTA, KOI'/1a OHA BBINOJIHIETCS CUCTEMAaTHUECKH, INIAHOMEPHO
U IIeJICHANPaBJIEHHO.

3ajaHus  JUI1 CaMOCTOSITENbHOM  pabOThl  NPEAYCMAaTPUBAIOT  MCIIOJIb30BAaHHE
HEOOXOJMMBIX TEPMHUHOB M MOHATUH 1O mnpoOiemaruke Kypca. OHHM HaleIMBalOT Ha
MPaKTUYECKYI0 paboTy MO MPUMEHEHUIO W3y4aeMOTO Marepuaja, MOUCK OuOmuorpadudeckoro
MaTepualia U 3JeKTPOHHBIX HICTOUHUKOB MH(OPMAIMK, WILTFOCTPATUBHBIX MaTepHasoB. 3aJaHus
[0 CaMOCTOSITENBHOW paloTe JarTcs MO TeMaM, KOTOpble TpeOyloT OMOJIHUTEILHON
MPOPadOTKH.

OOmuii 00BbEM C€aMOCTOATENIBHOM pPabOThl CTYIEHTOB IO AMCHUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSATENbHYIO pabOTy CTY/IEHTOB B TEUEHHE CEMECTpA.

AynutopHas caMoCTosATeNbHas paboTa OCYIIECTBISETCs B (POpME BBIIIOJIHEHUS TECTOBBIX
3aJaHul, Kelc-3a/1a4, IMCbMEHHBIX IIPOBEPOYHBIX pabOT MO AUCHUIUIMHE. AyIUTOpHas
caMmocTosATeNIbHAs paboTa obecriedeHa 0a30il TECTOBBIX MaTepHalIOB, KeHC-3a7ad MO pasjienaMm
JTUCLUIUINHBL
BHeaynuTopHas camocrosiTensHas padoTta ocymiecTBiseTcs B hopmax:

- TIOArOTOBKM K YCTHBIM BBICTYIUICHHSIM II0 MaTepHalaM JIeKIUH, CaMOCTOSTENBHBIX JOKJIAJOB,
Mpe3eHTalHM;

- IOATOTOBKHU TECTOB 10 BOIIPOCAM IIPOTPAMMBEI

- IOMAITHUX 3aJIaHUH IS CAMOCTOSATEIBHOTO PEIICHHUS

3a0anus 0ns Munosvix KOHMPOLHBLIX padbom

OC-1. KonrpoasHas padora Ne 1

1. JJan mapamnenenunen ABCDA B CD ;O - Touka nepeceuenus ero nuaronaneir, M, N, P u Q -

o AT T
cepenrbl 00koBbIX cTopoH AA; BB/, CC’u DD’. HaiiTu koopArHATHI BEKTOPOB AE ", A'C", AP, BQ

—* - —_— —_ —_—
n OC' B Ga3uce: ¢, =0A.é, = 0B.,e, =0D.



2. Tlo mpuBeneHOMY HMXE PACCyXAEHHIO IO JOKa3aTelIbCTBY JIEMMBI AB=CD < AC=BD

JaTh 3aKJIIOUEHUE O IIOJHOTE U IPABUIBHOCTU 3TOro paccyxieHus. Ilpu HeobOxoaumocTn

MOMPAaBUTL UJIN AOMOJIHUTE PACCYKIACHUC!

«Tak xax AB=CD , 10 u3 OIIpENEJICHUs PAaBEHCTBA BEKTOPOB IIOdydaeM, uro AB (D u

AB=CD, orkyma cnenyer, uro ABDC mnapamnenorpamm. B mapamienorpamme

IPOTHBOIIOJIOKHBIE CTOPOHBI PaBHBI U nmapamienshbl, nosromy AC | BD u AC = BD, a snaunr
AC = BD».

3.Haiitu BeicoTy DH Tetpasapa ABCD, ecnu: AB £3;1;1}, E{O;-l;Z}, ;ﬁ{-4;3;1}.

4. Vcnonw3ys BEKTOpbl Ha IUIOCKOCTH, HaWIUTE KOCHHYC Yrjla Mexay MmeauaHod AM u
ouccexTpucoil BE npsiMoyroibHOTo Tpeyronbanka ABC ¢ npsmbeiM yriom C, ecimu AC=4,BC=3.

5. ChopmymupyiiTe ¢ TMOMOIIGI0 BEKTOPHBIX COOTHOIICHWM YTBEPXKIEHHE O CBOMCTBAx
KBajpara.

OC-2. Konrpoasnas padora Ne 2
1. lans! koopAMHATHI YeThIpeX BepiuH napamienenunena ABCDA'B'C'D'. Onpenenuts

KOOpAWHATBI OCTAJIBHBIX BEPUINH:

A(2;3;-1), B(4;0;2), C(1;1;-6), A'(1 -3;-4).
2.J1anbl ypaBHEHHUsSI IBYX CTOpOH pombOa: x+2y-1=0, x+2y+3=0 um ero mmaronamm: x+y=0.
Haiitu ypaBHEHUS ABYX IPYTUX CTOPOH.
3. Jlanbl ypaBHeHUs MIOCKOCTeR o 4x+2y+2z-3=0 u B: 4x+2y+2z-6=0. HaiiTu ypaBHeHHE HX
IJIOCKOCTU CUMMETPUH.
4 HaiiTh  ypaBHEHHE  OpTOrOHAIBLHOW  MpoeKiuu mpsmMoil | Ha  miIockocTe T
I'{ 2X+y -2z =0,

4x —y—-2z-14=0,
m3Xx+2y-z-1=0.
5. Han napamnenenunen ABCDABC D, M — cepenuna pedbpa A4 . cnonb3ys MeTO
KOOpJUHAT, HAalTH yroa Mexay miockoctsmu MDC’u ABC, ecnu AB=2, AD=3, AA’=6.

OC-3. KonrpoabHas padora Ne 3
1. OnpenenuTs BUI_JIMHUM BTOPOTO NOPSAIKA 3xT —2xy + 3vT +4x + 4y —4 =10,

2. Hanummmte ypaBHeHUe 00IIero n1uaMeTpa ABYX JIMHUN BTOPOTO MOPSIAKA:

Frrxt—2xy —y  —2x —2y =0 u y.rx-—2xy +yT —2x — 2y =0,

3.CocTaBbTe KAHOHMYECKOE YPaBHEHHE IHIIEPOOIIBI, €CIIM €€ DKCIIEHTPHCUTET PaBeH v3, a oHa
U3 BEPIIUH uMeeT KoopauHaTtel (-2,0).

OC-4. KontpoabHas padora Ne 4
1. JlaHO aHANIMTHYECKOE BBIpAKEHHE TPEOOPa30BaHUsI INIOCKOCTH *' = 2x — 3y,



y" =3x + 2y — 2. YKkazaTh €ro BUJl U HalTH AJIEMEHTHI, €ro ONpPEIESIOIE.

2. HaifTu aHanuTHYEeCKHE BBIPAKEHHUS NEPCHEKTUBHO-aQPUHHOTO mpeoOpa3oBaHus, Ui
KOTOpOro mpsivasi | siBiisieTcst OcChblo, IPH YCIOBHHU, 4TO Touka P mpeoOpasyercs B Touky Q :
Lx—2y+1=0, P(-11), Q-1).

3. Iloctpouts o00pa3 u nOpooOpa3 OKPYKHOCTH TMpU TOMOTETUH, 3aJaHHOM mapoi
COOTBETCTBEHHBIX MPSIMBIX M HHBAPHAHTHOH MPSMOH.

4. Yepe3 1EHTp MPABUIIBHOTO TPEYTOJIBHUKA MPOBEACHBI JIBE MPSIMBIC, YTOJl MEXIY KOTOPHIMHU
paBeH 60°. JlokaxxuTe, UCHOJB3Ysl CBOMCTBA MOBOPOTA, UYTO TPEYrOJIbHUK BBICEKAeT Ha ATHUX
MPSIMBIX JIBa PaBHBIX OTpE3Ka.

OC-5. KonrpoabHas padora Ne 5
1. Tlocrpouts TpeyronbHuk ABC, 3Has cropony BC, yron B u meauany AM.

2. TlocTpouTh TPEYroibHUK MO BBICOTaM ha, Ne 1 Meauane mp.

3. Hampl nBe BepmuHBl 4 W B TpeyroipHHKa W TpsiMas, COAEpKamas OWUCCEKTPUCY
TpeyrojibHuKa, Ipoxosiyto uepe3 Bepinny C. [loctpoiite Tpeyronsauk ABC.

4. TloctpoiiTe NpsIMOYTOJIbHUK 110 CTOPOHE M OTHOUIEHHUIO APYroil CTOPOHBI K JHAaroHalu.

OC-6. Konrpoasnas padora Ne 6
1. Jlano uzoOpakeHue paBHOOSIPEHHOTO TPEYroIbHUKA, BRICOTAa KOTOPOTO paBHA OCHOBAHMIO.

[TocTpouTs U300pa’keHUE ABYX APYTUX BHICOT.

2. Tloctpouthb ceueHue NATUYTOJIbHOM MPU3MBI IIJIOCKOCTHIO, 3aJaHHON TpeMsl TOUKAMHU Tak,
YTO OJIHA JISKUT Ha MJIOCKOCTU HIKHEr0 OCHOBaHUS, a JIB€ Apyrue — Ha ee OOKOBBIX pedpax.

3. Iloctpouth ceuenne nATUYroabHOM mupamMuabl SABCDE TI0CKOCThIO, IPOXOIAIIEH Yepes3
TOYKY OCHOBaHUs MapajiieabHo rpaHu SBC.

4. Jlano uzobpaxenue muinHapa. [loctpouts n3odpaxeHue npaBUIbHOM MIECTHYTOJIBHOM
MIPU3MBI, OTIICAHHOM OKOJIO 3TOTO IMJIMHJpPA

OC-7. KontpoabHas padora Ne 7
1. Jlokasatk, 4TO TepBas akCHOMa akCHOMaTHKH Beiins ahduHHOrO MpocTpaHCTBa HE 3aBUCUT

OT BTOPOH aKCHOMBI
2. Ecnm mpsMas a He mpoXOOUT yepe3 BepLIMHbI TpeyronbHuka ABC, TO OHa HE MOXKET
IIEPECEKATh BCEX TPEX CTOPOH TPEYrOJIbHUKA.
3. /Jlokaszarh creaymroliee YyTBepxkKJIeHHE: ABYyHpsMoyroidbHUK ABCD ¢ ocHoBanuem AB
ABIII€TCS 4eThIpEXyrodpbHUKOM Cakkepu TOraa M Tojdbko Torna, korja yrasl C u D
KOHTPY?HTHBI.

na camocmoamenvHoii n0020mMo6KU K 3aHAMUAM RO OUCUUNIUHE PEKOMEHOYEm CA

ucnojib3oeanmbs ylteﬁuo-memoouueacue Mmamepuaibnl:

1. I'pummmna C.A., KysmmnoBa A.H., Kypenesa T.H., UepeBarenko O.M. I'eomerpus:
yuebHo-MeTotmueckoe nocooue. Yacte 1. — Yipsnosek: Yul'1lY, 2017. — 12 c..



2. I'pummna C.A., KyBmmnoBa A.H., Kypenesa T.H., UepeBarenko O.M. I'eomerpusi:
yuebHo-mMeTomueckoe nmocooue. Yacts 2. — YiupsHosek: Yul'1lY, 2017. — 11 c..

3. IMpokomnbe I'.C., CannaeBa I'.B. Meroauueckue yka3aHus U KOHTpOJbHas padora No 1
no teme «l'eomerpus Ha IIOCKOCTH». /s CTyAeHTOB — 3a04HUKOB 1 Kypca (HU3UKO-
MaTeMaTH4ecKOTo (akynpTeTa.- YIbsiHOBCK, 1996. (bubnuoreka Yal'IIV).

4. [Ipoxonbes I'.C., YepeBatenko O.M. Meroauueckue peKOMEHAALMHU U KOHTPOJIbHAS
pabora Ne 2 mo Teme «l'eomerpust B mpocTpaHcTBe». s CTyIEHTOB — 3a0YHHMKOB 2 Kypca
¢bu3nko-mMaremMaTuyeckoro ¢axymnprera .- YibsHOBCK, 2010. (bubmuorexa Yal'IIV).

S. I'pummna C.A., KyBmmnoBa A.H., Kypenesa T.H., UepeBarenko O.W. I'eomerpusi:
yuebHo-MeToandeckoe nmocooue. Yactp 3. — Yupsuosek: Yal'IIV, 2017. — 112 c..

6. Kypenesa T.H. Metoanueckue ykazaHusi 1 KOHTposbHast pabota Ne 3 o teme «MeToabl
nzobpaxenuil. IlpoexktuBHast reomerpusi». s CTyneHTOB — 3a04YHHMKOB 3 Kypca (U3HKO-
MaTeMaTu4ecKkoro ¢gakynbrera .- YabsiHoBcK, 2004. (bubmmoreka Yal'TIV).

5. HpI/IMeprIe OLCHOYHBIC MAaTEpHUAJbl IJdA TPOBCACHUA TEKYLIEr0 KOHTPOJSA
YCnneBaeMoOCTH 1 HpOMe)KyTO‘IHOﬁ arrecranumn Oﬁy‘lalOIIll/[XCH Mo JTMCHMIIJIMHE

Opraﬂn:saunﬂ U IIPOBEACHUC aTTECTAIIUA CTYACHTA

OI'OC BO opueHTHpOBaHbI NPEUMYLIECTBEHHO HE Ha COOOIIEHHE O00ydaroleMycs
KOMILJIEKCA TEOPETUYECKUX 3HAaHUM, HO Ha BbIPaOOTKY y OakajlaBpa KOMIETEHUUH —
ANHAMHUYCECKOI'O Ha60pa 3HaHHI>i, YMeHHﬁ, HAaBBIKOB U JIMYHOCTHBIX KA4Y€CTB, KOTOPBIC IMO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha PBIHKE TPyJa W YCIEMHO MPOo¢eCCHOHAIBHO
PeaTn30BBIBATHCA.

B mpornecce onenkn 6akanaBpoB HEOOXOAMMO HMCHOJIB3YIOTCS KaK TPaJUIMOHHbIE, TaK U
MHHOBAIIMOHHBIC THIIBI, BUABI U (OpMBI KOHTpoJs. [Ipu 3TOM MOCTENEHHO TpaauIMOHHEBIE
CPEICTBA COBEPIICHCTBYIOTCS B pYycle KOMIIETEHTHOCTHOTO IIOJXO0Ja, a HWHHOBAI[OHHBIC
CPEICTBA aIalTHPOBAHBI JUIs IOBCEMECTHOTO IPUMEHEHHSI B POCCHIICKOI By30BCKOM MPAKTHKE.

Leabr mpoBegeHUs] aTTecTAllMM — IPOBEPKA OCBOCHUS 00Pa30BATEIbHON MPOTPAMMEI
JIMCHUITIHHBI-IPAKTHKYMa 4epe3 c(hOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIHTATOB.

IIpome:xxyTouHast aTTecTalMsi OCYLIECTBISCTCS B KOHIE CEMECTpa W 3aBepluacT
U3y4CHUE TUCLUIUIMHBI, MOMOTAaeT OLEHHUTh KPYIHBIE COBOKYNHOCTH 3HAaHWH W YMEHUH,
(bopMHpOBaHKE ONPEICIICHHBIX KOMICTEHIINH.

OIICHOYHBIMH CpPEACTBAMHU TEKYIIETO OICHUBAHUS SBJSIFOTCS: JOKJIAJ, TECThl TIO
TEOPETHYECKUM BOIPOCAM JAMCIUILUIMHBI, 3allUTa MpaKTUYecKux paboT W T.n1. KoHTpoib
YCBOCHMSI Marepuaia BEICTCS PErylIsipHO B TCUCHHE BCEr0 CEMECTpa Ha MPAKTHYECKHX
(ceMuHapCKUX, JIA0OPATOPHBIX) 3aHATHSIX.

No CPEACTBA ONEHUBAHUSA, OO0pa3zoBareabHbIC
H/H HCIIOJIB3YEMBIC I TEKYIIETO OLIEHUBAaHUA IT0OKA3aTEIIA pe3yJ'IbTaTBI JIUCIUATUINHBI
(hopMHUpOBaHHS KOMIIETCHITUH
OueHo4HbIe cpeacTBa AJIs Tekymieil arrectanuu | OP-1. 3HaeT METOIbI KPUTHYECKOTO
OC-1 KontponbHas padora Ne 1 aHaJu3a ¥ CuHTe3a nH(popMaluu
OC-2 KonrponpHas padota Ne 2 OP-2 YMeer NIpUMEHSTH CHCTEMHBIN
OC-3 KonrtponbHas padota Ne 3 TIOJIXOJ1 VISl PELLICHNUSI IOCTABJICHHBIX
OC-4 KonrponbHas padora Ne 4 3aaa4
OC-5 KontponbHas padota Ne 5 OP-3 Bnazieer HaBbIKaMH
OC-6 KOHTpOHLHaﬂ pa60Ta Ne 6 pe(l)JICKCI/II/I I10 TIOBOIY cOOCTBEHHOI
OC-7 Konrponbnas padora Ne 7 U 9y)KOH MBICTUTEEHO
JESTEIBHOCTH
OP-4. 3naer poab 1 MECTO




OneHoYHBIE CPECTBA /ISl IPOMEKYTOYHOI
aTrTecTanuu
3a4er (IK3aMeH)
OC-8-10 DOk3ameH B popme ycTHOTO
cobece1oBaHUS

MaTeMaTHKH B 0011 KapTHHE
HAY4YHOTO 3HAHUS;

OP-5. 3Haer CTpyKTypy, COCTaB M
JITAKTHYECKUC €IMHUIIBI
COJICpXaHMUA  IIKOJBHOTO  Kypca
MaTEMaTHKH.

OP-6 ymeer OCyIIECTBISATH OTOOP
yu4eOHOro COAEpKaHUsI Uil €ro
peamu3ani B pazIMUYHBIX (opmax
00y4eHHsI B  COOTBETCTBUU  C
COBPEMCHHBIMH  TPEOOBaHUSMHU K
00pa3oBaHUIO.

OP-7 Biageer nelcTBUEM
MPOCKTHPOBAHMSI PA3TUIHBIX (HOpPM
y4eOHBIX 3aHSATHH,

OP-8 BJIaJieeT HaBBLIKOM
MPUMEHECHHS Pa3JIMYHBIX METOJIOB,
MIPUEMOB U TEXHOJIOTHH B 00YYCHUN
MaTeMaTHKe.

OP-9. 3HaeT  XapaKTEPHUCTHUKY
JTUYIHOCTHBIX, MPEIMETHBIX "
METANpeIMETHBIX  PE3yJIbTaTOB B
KOHTEKCTE 00yJYEeHHUsI MaTeMaTHKE;
OP-10. Bnaneet HaBLIKOM
MPUMEHEHHUSI Pa3IMYHBIX METOIOB,
MPUEMOB U TEXHOJIOTUN B O0yUECHUH
MaTeMaTHKe.

OP-11 Ywmeer oka3biBath
MEeAaroTUYECKYI0 MOIEPKKY
00yyaroumMcst B 3aBUCUMOCTH OT UX
00pa3oBaTeNIbHBIX PE3YyIbTATOB;
OP-12 VYMeer  opraHu3OBBIBATH
y4eOHBIN poriecc c
HCII0JIb30BaHUEM BO3MOYKHOCTEH
00pa3oBaTeNbHOMN Cpelbl TUIs
pa3BUTHA HWHTEpeca K MpEeAMETY B
pamMKax ypOUHOH U BHEYpOUHOH
JESITEIbHOCTH.

OP-13. Bnangeet HaBBIKAMH
OpraHU3aIuH U IPOBEICHUS

3aHATUHN C UCTIOIH30BAHHEM
BO3MO’KHOCTEH 00pa3oBaTeIbHOM
CpEeIbI TS TOCTHKEHUS
00pa3oBaTeNbHBIX PE3YIbTATOB U
obecrieueHHs

Omnucanue OICHOYHBIX CPCACTB H HCO6XOI[I/IMOTO O60py,Z[OBaHI/I$I (I[CMOHCTpaI_II/IOHHOFO
MaTepI/IaJ'Ia), a TaK XK€ TIpoucaAypbl M KPUTCpHUU OLCHUBAHUA HWHIUKATOPOB HJOCTHIKCHUA
KOMIIETSHIIUM Ha Pa3JIMYHBIX 3Tallax uxX (bOpMI/IpOBaHI/ISI B PO ECCC OCBOCHUA O6p8.30BaTe.HBHOI71
nporpaMmbl  IMPEACTABJICHBI B ®doHIe OlIEHOYHBIX CpCACTB IJId TCKYLICTO KOHTPOJIA
YCIIEBaCMOCTHU U HpOMe)I(YTO‘{HOﬁ aTTeCTalluu 110 JUCIUIIIIMHE «FCOMCTpI/ISI)).




Mamepuansl, ucnonsb3yemole 0711 MEKyuiez0 KOHMPOJia YCHeeaemocmu
odyuarowuxcsa no oucyunjiune
Martepuansl 4Ji OpraHu3aliyi TEKyIIeW aTTeCTalluy IPEICTaBIEHbI B I1.D IPOrPAMMBI.

Mamepuanwi, ucnonwv3yemoie 071 RPOMEHCYHOUHO20 KOHMPONA YCHEBAEMOCHU
o0yuarouuxca no OUCUUnIUHe

IlepeyeHb BONIPOCOB K 3K3aMEHY
OC-8. 2 cemecTp

AHaJIUTHYeCKAsl TeOMeTPHs U BEKTOPHasA ajiredpa

1.

10.

11.

12.

13.

14.

Hamnpasnennsie oTpe3ku u BeKTOpbl. Cll0KEHUE BEKTOPOB U €ro CBOMCTBA. PasHOCTH ABYX
BEKTOPOB.

YMHOKEHHE BEKTOPa HA YUCIIO U €r0 CBOMCTBA.

Cucrembl JMHEHHO 3aBUCHUMBIX W JIMHEWHO HE3aBUCHUMBIX BEKTOPOB M HX CBOICTBA.
[IpH3HaKK KOJJTMHEAPHOCTH M KOMILJIAHAPHOCTH BEKTOPOB.

BektopHoe mpocTtpancTBO. basuc BekTopHOro mnpoctpaHcTBa. KoopauHatel BekTopa B
IaHHOM Oasmuce.

CkansipHoe Mpou3BelIeHHEe BEKTOPOB. CBOMCTBA CKaJsPHOrO Mpou3BeAcHUA. Brruncienue
CKaJISIPHOTO TIPOU3BEICHUS TI0 KOOPJMHATaM BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce
OpueHTtanusi IUIOCKOCTH W NPOCTPAHCTBA. BEKTOpHOE NpPOU3BENEHHE BEKTOPOB U €O
CBOWCTBA.

CmenmaHHO€ MPOU3BEICHUE BEKTOPOB M €T0 CBOMCTBA.

Koopaunatsel Toyek Ha IUIOCKOCTH M B INPOCTpaHCTBE. PenieHue npocTtedmux 3aaad B
koopauHaTax. @opmyibl mpeoOpa3oBanrs ahpPUHHON U MPSIMOYTOJIBHOM CUCTEM KOOPAMHAT
Ha 1iockoctd. Dopmynsl  mpeoOpazoBaHus aQPUHHOW CHCTEMbl KOOpAMHAT B
MIPOCTPAHCTBE.

VYpaBHEHUS! IMHUM U IOBEPXHOCTEH.

[IpuMeHeHre BEKTOPHO-KOOPAMHATHOIO METOJAa K PELICHHIO 3aJad  3JIeMEHTapHOU
FEOMETPHH.

YpaBHeHHe TpsIMOW Ha TUIOCKOCTH, 3aJlaHHOM pa3HbIMH crocobaMu. YcioBue
MapajyieTbHOCTH BEKTOpa M NpsiMoil. PacronokeHue mNpsMONW OTHOCUTENIBHO CHCTEMBbI
KOOpAWHAT

B3anMHoe pacnioiokeHue IByX MPSAMbIX Ha TJIOCKOCTH.

AHanuTHYeCKOEe 3a/JlaHMe TOJIYIUIOCKOCTH. MeTpuueckue 3aJadd TEeOpuH NpsSMOM Ha
IUIOCKOCTH.

YpaBHEHHs TUIOCKOCTH, 3aJlaHHOW pa3jMYHBIMH criocobamu. B3amMHOe pacrosokeHue

TIJIOCKOCTHU U CUCTCMbI KOOpAHWHAT. Bzaumuoe PACIIOJIOKCHHUEC IBYX IUIOCKOCTEIA.



15. VYpaBHeHus npsimMoil B mpocTpaHcTBe. B3auMHOE pacnoliokeHue IBYX NpsMbIX. BzanMHoe
pacIoJIOKEHHUE NPSIMOM U TIIIOCKOCTH.

16. AnanuTHueckoe 3aJaHUE MOJYNPOCTPAHCTBA. MeTpudecKkue 3aJa4d TEOPHU NPSAMBIX U
IIJIOCKOCTEM.

17. TlpunoxeHue TeOpUU NPSAMBIX U IUIOCKOCTEH K PELICHUIO 3aa4 JIEMEHTapHON reéOMETPUH.

18. Dmwrc, cBoliCcTBA AILIKIICA.

19. T'unepOona, cBO¥CTBA TUTIEPOOJIHI.

20. JlupexTopualibHOE CBOWCTBO AIIIHUIICA M THIIEPOOITBI

21. Tlapabona, cBoiicTBa TapadOIIBL.

22. OOmee ypaBHEHHE KpPHBOW BTOpOro mopsijaka. [lepeceueHrne KpuBOil BTOPOTO TOpSIKa U
NpsAMON. ACUMIITOTUYECKUE HAIIPABJICHUS.

23. LleHTpHI KPUBBIX BTOPOTO MOPSIKA.

24. KacatenpHbIe K KPUBBIM BTOPOTO Topsifka. ONTHYECKHE CBOWCTBA JJUIMIICA, THITEPOOIIBI,
mapadoJIbI.

25. JlmaMeTpbl KpPHUBBIX BTOPOro Tmopsaka. TeopemMa O CONPSHKCHHBIX AHaMETpax KpUBOH
BTOPOTO Nopsiaka. ['1aBHbIE 1MaMeTphl U IV1aBHbIE HANIPABJIEHUS! KPUBOM BTOPOTO MOpsAKA.

26. XapakTepuCTHYECKOE ypaBHEHHE KpHBOW BTOoporo mopsjaka IlpuBeaenue oOmero
ypaBHEHHs KPHUBOH BTOPOIO MOpsAaKa K KaHOHMUYeckoMmy Buay. Knaccubukarust KpuBBIX
BTOPOTO MOpsKA.

27. TloBepxHOCTH BTOPOTO MOpsaKka. MeTo1 ceueHU .

28. lnnuHapuyeckre M KOHNYECKHE IIOBEPXHOCTH B IPOCTPAHCTBE.

29. IloBepxHOCTH BpallleHHsI B IPOCTPAHCTBE.

30. Dmmuncouapl U THIEPOOIOUIBI, U UX CBOMCTBA.

31. ITapaGosouasl U UX CBOMCTRBA.

32. IlpsamonuHeiiHble 00pa3yrolue MOBEPXHOCTEH BTOPOro MOPSIKA.

I'eomeTpuyeckue npeodpazoBaHus

1. Orobpaxenuss u  npeobpazoBaHusi  MHOXkecTB.  I[IpomsBeneHue  (KOMIO3UIMSA)

npeoOpa3oBaHuil, rpymnia npeoOpa3oBaHuil.

2. JIBWKeHus IUIOCKOCTH: TMapajUleNbHBIi MEepeHoc, BpallleHHe, oOceBas CHUMMETpPHUS,

CKOJIb3S111asi CHMMETPHSI, UX CBOWCTBA.

3. CaoiicTBa IBM)KEHUH 001IIETr0 BUJIA.

4. OcHOBHas TeopeMa JBHKEHUH MIOCKOCTH.

5. T'eomerpuuecku paBHbIE (PUTYpPBI U UX CBOKCTBA.

6. AHaIUTHYECKOE BBIpAXKEHHE ABIKEHHM MIIOCKOCTU. ['pynmna ABMIKEHUH IUIOCKOCTH U ee

noArpynmnsl. ['pynmna cummeTpuii reomeTpudeckoit Gurypsl.



7. Knaccuduxanus 1BmKEeHUH TUIOCKOCTH TiepBoro pona. Teopema Illamns.
8. Knaccuduxanms 1BM>KEHUH TUIOCKOCTH BTOPOTO POJa.
9. Tomorerus u ee cBoiicTBa.
10. TTomoOus mnockocTH, cBoiicTBa monoOus. Knaccudukamus momoomii mimockoctu. ['pyrmia
nooOuii u ee moarpymnmsl. [lonoGHbIE GUTYpEL.
11. Addunnbie mnpeoOpazoBanust 1miIockoctd. CpoiictBa adduHHBIX peoOpa3oBaHUit
IJIOCKOCTH
12. OcnoBHas TeopeMa 00 appuHHBIX MTPeoOpa3z0BaHUIX TUIOCKOCTH.
13. AnamuTtHueckoe BbIpakeHue apPpuHHBIX MpeoOpa3zoBaHUA TUIOCKOCTH.
14. TlepcnekTuBHO-aQPpUHHBIE TPEOOPa30BaHUS IIIOCKOCTH: CBOWCTBA, BU/BI.
15. T'pynna apuuHBIX TpeoOpa3zoBaHMil MJIOCKOCTH U €€ MOArPYIIIIbI.
16. WHBepcusi TUIOCKOCTH OTHOCHUTENBHO OKPY)KHOCTH. CBOHMCTBa MHBEpPCHU. AHAIHTHYECKOE
BBIPA)KEHNE HHBEPCUU TUIOCKOCTH.
17. TlonstTus o nBMWXKEHMSIX MpocTpaHcTBa. CBoMCTBa IBMKEHMH NpocTpaHcTBa. [Ipumepsr
JIBH>KEHU MMPOCTPAHCTBA.
18. IlpwioxeHue TEOPUU TEOMETPHUYECKUX MpeoOpa3oBaHMM IIJIOCKOCTH K PEHICHHIO 3ajaad
3JIEMEHTAPHOUN Tr€OMETPUH.
OC - 9. 3 cemecTp

ITocTpoeHus1 HA IVIOCKOCTH HMPKYJIeM U JJuHeikoil. OCHOBAHUSA reOMeTPUH
1. AxcHOMBI TTOCTPOCHHUS LHUPKYJIeM M JHHEeHKoH. OcHOBHBIE TocTpoeHHs. Cxema peleHHs
3a/1a4 Ha MOCTPOCHUE
2. KoHCTpyKTHBHBIE MHO>KECTBA/TEOMETPUUECKHE MECTa TOUYEK
3. Meroa KOHCTPYKTHBHBIX MHOXkecTB (Merton ['MT, meronm mepecedeHMii) mpu pemieHUur
3aJla4 Ha MOCTPOCHUE.

[IpumeHeHre CBOMCTB IBMKEHUN K PELICHUIO 3a]a4 Ha MOCTPOCHHUE.

HpI/IMeHeHI/IC CBOMCTB rOMOTETHHU U HO,I[O6I/I$I K PCUICHHIO 3a1a4 Ha IIOCTPOCHUC.
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6. Aunrebpanyeckuil METO pelIeHus 3a7a4 Ha HOCTPOCHHUE.

7. IlpuMeHeHHe CBOMCTB MHBEPCUM K PELICHUIO 3a/1a4 Ha MIOCTPOEHUE.

8. Kputepuii pazpemmmocTy 3ajja4 Ha MOCTPOEHUE HUPKYJIEM U JTMHEUKOM.

9. 3anmauu Ha MOCTPOEHUS, HEPA3PEIIUMBbIE LIUPKYIEM U JTUHEHKOM.

Metoanbl n3o00paskeHust

1. TlapamnenbHoe MpOEKTUpOBaHWE M  €ro cBoicTBa. [loHATHE O  IEHTpaJIbHOM

MMPOCKTUPOBAHUH.

2. W3ob6paxeHue miockux Guryp npu napamielbHOM IPOSKTHPOBAHUH.



3. MHM3oOpakeHne MHOTOTPAaHHMKOB NpPW HapajyieibHOM MpoekTupoBanuu. Teopema Ilosbke-
[IBapua.
4. W3oOpaxeHue KpyriblX TNl NPy HapajIeTbHOM MPOSKTUPOBAHUH.
5. AKCOHOMETpHUS U ee CBOWCTBA.
6. [losHbIe U HETIOTHBIE N300PAKCHUS.
7. Pemienne NO3UIMOHHBIX 33/1a4 HA TIOJIHBIX H300paKCHUSIX.
8. [Townstue o meroge Momxa.
OC -10. 4 cemecTp
OcHoBaHMsI reOMeTPHH U 3JIeMeHThbI reoMeTpuu JlobayeBckoro
1. Tlousarue o0 akcuomaTuueckoM Metojie. TpeboBaHuUs, MPEABABISEMbIE K CUCTEME AKCHOM.
HenpoTuBopeunBOCTh CHCTEMBI aKCHOM Ha IIPUMEPE aKCMOMAaTUKH Beirs.
[TonHOTa M HE3aBUCHMOCTBH CUCTEMBI aKCHOM Ha MPUMEpe aKCHOMAaTHKU Bes.
Cucrema akcuoM ['miibOepTa U CIICCTBUS U3 aKCHOM.
[TocTpoeHne eBKIMI0BOM r€OMETPUH HAa OCHOBE akcHoM Beitist
HenportusopeunBocts akcuomatuku ['nnsbepra.
[Tarerii moctynat EBkina u akcuoma napauieasHocTH [lnetidepa.
CyMMma yrioB TpeyroJIbHUKOB M MSATHIN OCTyAaT EBkinaa.

[TepBas u BTOpas Teopemsl Jlexxanpa.
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[Ipennosxenus, S5KBUBAJCHTHbIE aKCHOME NapasuIeIbHOCTH (CYILIECTBOBAHUE TPEYTOJIbHUKA,
CyMMa yIJI0B KOTOPOTO paBHA JIBYM IMPSIMBIM; CYILIECTBOBAHHE YETHIPEXYrOJbHUKA, CyMMa yIJIOB
KOTOPOTO paBHA YETHIPEM IPSMBIM; CYIIECTBOBAHHE MOJOOHBIX, HO HEPABHBIX TPEYTrOJIbHHUKOB;
KOJUIMHEAPHOCTh TPEX TOYEK, PAaBHOYAAJICHHBIX OT MPSMOil; BO3MOXKHOCTh OIKCATh OKPYKHOCTh
BOKpYT JIH0OOT0 TPEYrojibHUKA; IepeceueHue J00ro NepneHauKymsIpa K CTOpoOHe OCTPOro yria
CO BTOpPO¥ CTOPOHOM).

10. Akcuoma  mapamiensHoctu — JloGaueBckoro. CyMma  yrJloB  TpeyrojbHUKa |
YeThIPeXyrojibHUKa Ha MiockoctH JloGaueBckoro. [lpu3Haku paBeHCTBa TPEYrOJIbHUKOB Ha
miockoctu JlobayeBckoro.

11. TTapannenbubie mpsmMbie 1o JlobaueBckomy. Ilpusnak mapamnensHocTu. CylecTBOBaHHE
napajuienbHbIX NpsAMbIX 10 JloGaueBckoMy. YTron mapajuieIbHOCTH M €ro cBoicTBa. DyHKIHS
JloGaueBckoro.

12. CsaoiicTBa 4eTHIPEXyroJIbHUKOB Ha TIOCKOCTH JloGaueBckoro.

13. CaoiicTBa mapajuienbHBIX MPSAMBIX Ha miuockoctu JloGaueBckoro. Pacxonsmuecs mpsMbie
Ha TuIockocTH JIo6aueBCKOro: MPU3HAK U CBOMCTBA.

14. OKPY)KHOCTB, OKBUJUCTAHTA U OPULUKII HA INIOCKOCTHU JloGaueBCKOTO U UX CBOMCTBA.



15. Murepnperanus miaockoctu JloOaueBckoro (mognens Kemnu-Kneiitna Ha eBxinaoBoi
IJI0CcKOCTH, MoJeNb [lyaHkape Ha MOIYIUIOCKOCTH U Ap.). HenmpoTuBOpeunMBOCTh MJIaHUMETPUU

Jlo6aueBckoro. He3aBucumocTs akcuomsl mapamienbHoctu Ilnedidepa oT ocTambHBIX akcHOM

I'ans6epra.

16. IMonsatus JJIMHBI OTPE3Ka, IJIoaan MHOTOYIroJIbHUKA U o0BemMa MHOIr'OrpaHHuKa.

17. O030p axkCMOMATUK IJIAHUMETPUU U CTEPEOMETPUM, MPEACTABIECHHBIX B ILIKOJIbHBIX

yueOHUKaX.

B KoHI1Ie n3yueHus: AMCUUIIIINHBI OIBOJSTCSI UTOTH PAOOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
MPaKTUYECKUX 3aHATUSAX ITYTEM CYMMHPOBaHHUA 3apab0TaHHBIX 0alsIOB B TEUEHUE CEMECTpa.

KpnTepml OLIcCHUBAHMA 3HAHMIA oﬁyqamumxcﬂ no JTMCHMIIJINHE

Dopmuposanue 6aNTLHO-PEUMUH2080U OYEeHKU pabombl 00YUAIOUWUXCS

ITocemenue Pabora Ha
Ilocemenue
N MPAKTHYCCKUX | TPAKTHYECKUX DK3aMeH
JIEKIIIHA .
3aHATHI 3aHATUAX
Paz6amoBka mo 9x1=9 15 x 1=15
212 Gamios 64 Gamna
3 BHJIaM paboT 0aioB bannos
. 300
cemectp | CymMapHBbIit 24 Gama 236 GamnoB
9 0ayu10B Max 0amIoB
Makc. 0a Max Max
max
ITocemenue Pabora Ha
IMTocenienune
N MPAKTUYECKUX | MPAKTUUECKHUX DK3aMeH
JIEKIUHA .
3aHSATHH 3aHATHAX
Paz6amoBka mo 12x 1=12 20x 1=20
272 Oama 96 GamioB
2 4 BHJIaM paboT OaJUI0B Bauios
) v 400
cemectp | CymmapHbBIN 12 6amoB 20 6atoB 304 Ganna
0aIoB
Makc. bamn Max max Max max

Ouenka Bbauasi (3 3E)
«OTJIMYHOY 271-300
«XOpOILO» 211-270

«YZAOBIIETBOPUTEIBHO» 151-210
«HEYJOBJIETBOPUTEIbHO» | 150 1 MeHee

Kpumepuu oyenusanus pabomul o6yuarowecocs no umozam 1, 3 cemecmpog

Kpumepuu oyenusanusa pabomsi o6yyaioujecocs no umozam 2 cemecmpa

Ouenka Bbauasl (4 3E)
«OTJIIMYHO» 361-400
«XOPpOILOY» 281-360

«YAOBIIETBOPUTEIBHO» 201-280

«HEYIOBJIETBOPUTEILHO» | 200 n meHee




6. MeTtoauueckue yKa3aHus A5 00y4arOLIUXCs 10 0CBOEHHIO THCIUILIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJaromuXcsi TMOCEIICHUS JISKIUH, aKTHBHOU
pabOThl Ha MPAaKTUYECKUX 3aHATHUAX, BBINOJHEHUS BCEX YUYEOHBIX 3aJaHHMil NpErnojaBaTelsd,
03HAaKOMJICHHsI C OCHOBHOM U JIONIOJIHATEIIBHOM JINTEPATypOH.

3anuce JeKuuM — oJHa U3 (POpPM aKTUBHOM CaMOCTOSITEIbHON paboThl 0O0ydaromuxcs,
TpeOyromasi HaBBIKOB W yMEHHS KpaTKo, CXEMAaTW4HO, IIOCIEJOBATEIbHO ¥ JIOTHYHO
(UKCHPOBATH OCHOBHBIEC TOJIOXKEHUS, BBIBOJBI, 0000IIeHus, (OpMYIMpOBKH. B KoHIE JeKuu
MPEroIaBaTe)ib OCTaBIseT BpeMms (5 MUHYT) JUISI TOro, 4YTOOBI OOydYaroImuecs WMeln
BO3MOXHOCTb 33J1aTh YTOUHSIOLME BOIPOCHI 10 U3yyaeMoMy MaTepuainy. M3-3a He1ocTaTouHOro
KOJIMYECTBA AyJUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YIAETCS OCBETUTh B IIOJHOM OOBEME,
[03TOMY TMpernojaBarelib, MO CBOEMY YCMOTPEHHIO, HEKOTOpPbIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENbHYIO pabOTy CTYIEHTOB, pEKOMEHAYs Ty WIH UHYIO jutepatypy. Kpome storo, s
JyYIIEero OCBOEHMs Marepualia W CHUCTeMaTH3alMyd 3HAHUM 10 JUCHUIUIMHE, HE00XO0JUMO
MIOCTOSIHHO pa30upaTh Marepuaybl JIEKIUH M0 KOHCHEKTaM M Yy4eOHbIM mocobusim. B cioyudae
HEOOXOIMMOCTH 00paIaThCs K MPENo1aBaTeiio 3a KOHCYIbTallei.

IHoaroroBka K NpakTHYeCKUM 3aHATHAM.

[Ipy moAroToBKe K MPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH M3Y4YHTh TEOPETUUECKUI
MaTepHaj 1o TeMe 3aHATUS (MCIOJIb30BaTh KOHCHEKT JIEKIUH, U3YyYUTh OCHOBHYIO JINTEpPAaTypy,
O3HAKOMMUTHCS C JIOTIOJHUTENILHON JINTEPaTypoil, Ipy HEOOXOUMOCTH JIOTIOJIHUTh KOHCIIEKT, Jieast
B HEM COOTBETCTBYIOILIME 3alMCU W3 JIMTEPaTypHBIX HCTOYHUKOB). B ciydae 3aTpynHeHMH,
BO3HHUKAIOIIMX IMPU OCBOEHHM TEOPETUYECKOTO0 Marepuana, CTYAEHTY clieAyeT oOpamiaTbes 3a
KOHCyNbTallMell K mpenojaBarento. Vs Ha KOHCYJbTallMIO, HEOOXOIMMO XOPOLIO IMPOAYyMaTh
BOIIPOCHI, KOTOpBIE TPEOYIOT Pa3bsCHEHUSI.

B nauane npakTHuecKoro 3aHsTHs MPEnoaBaTelb 3HAKOMUT CTYZCHTOB C TEMOM, OrJialiaeT
IUIaH TIPOBEACHUSI 3aHSTHS, BbIIACT 33/aHus. B TeueHne OTBEIEHHOrO BPEMEHU Ha BBINOJIHEHUE
paboThI CTYIEHT MOXET 0OpaTUTHCS K MPEToAaBaTellio 3a KOHCYIbTaluell Win pa3bsicHeHUsAMU. B
KOHIIE 3aHSTUS IPOBOAUTCS MPHUEM BBIIIOJHEHHBIX 3aJJaHNH, cOOECeJOBaHUE CO CTYAECHTOM.

Pe3ynpTathl BBHINOTHEHHS MPAKTUYECKUX 3/1aHUM OIICHUBAIOTCS B 0ajliaX, B COOTBETCTBUU C
0aJUTbHO-PEHTHHIOBOM CCTEMOM YHHUBEPCUTETA.

IL1anbl NpaKkTHYECKHX 3aHATHII (2 cemecTp)
3ansrTue 1.
Tema: [lousaiTue BekTopa. KossinHeapublie BeKTOpbl. PaBHble BeKTOpBI. JIMHEliHbIE
onepanuM HaJl BEeKTOPaMHU.
1. Tlousatue BekTOpa, HYJIEBOIO BEKTOpa; OMNPEICIICHUS PaBHBIX, KOJUIMHEAPHBIX,
MIPOTUBOTIOJIOKHBIX, KOMILIAHAPHBIX BEKTOPOB. JlJlnHA BEeKTOpA.
2. Omepamusi CIOXKEHHS BEKTOPOB: OIPEAEJICHHE CYMMBbl BEKTOPOB; CBOWCTBA OIEpaliu
CIIOKECHHS.
3. BplunTaHue BEKTOPOB.
4. VYMHOXEHUE BEKTOpa Ha YUCIO: ONpeAeNIeHIE, CBOICTBA ONEepalIHH.
Pemuts 3amaun: [2] Ne 1, 5, 6, 19, 24.

3ansaTue 2.
Tema: JIuneliHasi 3aBUCMMOCTD U JIMHEHHAasi HE3aBUCHMOCTh BeKTOPOB. KoopanHarsel
BEKTOpPa B OTHOCHTEJILHO JaHHOI0 0a3Mca M UX CBOICTBA.
JIuHeiiHast KOMOMHAIMS BEKTOPOB. TpuBHaIbHAasK TMHEHHAss KOMOMHAIMS BEKTOPOB.
Onpenenenns TMHENHO HE3aBUCUMOM U TMHEWHO 3aBUCUMON CUCTEM BEKTOPOB.
JlocTaTo4yHbIE YCIOBUS JIMHEMHON 3aBUCHUMOCTH BEKTOPOB.
TeopeMmsl 0 IMHEWHON 3aBUCUMOCTH JIBYX, TPEX, YETBIPEX BEKTOPOB.
Onpenenenne BEKTOPHOIO IPOCTPAHCTBA.
Omnpenenenue 6a3uca BEKTOPHOTO MPOCTPAHCTBA. Pa3MepHOCTh MPOCTPaHCTBA.

curLNME



1. Onpenenenne koopauHatT BekTopa B 6aszuce. CBoicTBa KOOpAUHAT.
Pemnts 3amaun: [2]27, 29, 61, 63, 69, 95 (a), 99 (a), 104 (yctHO),

3ansTue 3.
Tema: AppunHas U NPAMOYroJbHAs CHCTEeMbl KOOPANMHAT B IpocTpaHcTBe. [leenne
0Tpe3Ka B IaHHOM OTHoLIeHMH. PaccTosiHMe Mexay IBYMsl TOUKAMH.
Onpenenenue u 3aganue ahp@UHHON cUCTEMbI KOOPIMHAT B IPOCTPAHCTBE.
Pagnyc-Bextop Touku. KoopauHaTtel TOUKH.
3. Ipocreitmme 3axaun, pemaembie B ahhUHHON cucTeMe KOOpAHHAT (KOOPAMHATHI BEKTOPA,
COEJIMHSIOLIETO0 /IBE TOUKH; JIEJICHUE OTpe3Ka B 3aJaHHOM OTHOILEHUH).
4. llpsimoyrosbHasi cucTeMa KOOpAWHAT.
[Ipocreiime 3amaun, pemaeMble B NPSAMOYTOJbHOM CHCTEME KOOpAMHAT (3HATh
000CHOBaHMS).
OpueHTanus MI0CKOCTH, OPUEHTAIHS IPOCTPAHCTBA.
®opmyibl TpeoOpa3oBaHMs KOOPAUHAT.
Onpenenenve GUrypsl, ypaBHeHHE (HEPaBEHCTBO) (GUTYPHI.
[IpumeneHne MeTo1a KOOPAMHAT K PEIICHHUIO 3a]1a4 IIKOJIBHOTO Kypca T€OMETPUH.
Pemmb samaun: [2] Ne 203, 208, 215, 225, 989 (a), 990 (a), 1001.
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3ansTue 4.
Tema: CkajisipHoe npou3sBeaeHne BeKTOpoB. [I[puMeHeHne BEKTOPOB K pellleHHI0 32124
IIKOJBHOI0 Kypca reoMeTpum.

1. CkanspHoe TpOM3BEIECHNE BEKTOPOB: OMpEIEICHUE, CBOWCTBA (KOMMYTaTHBHOCTD,
ACCOLIMAaTUBHOCTh ~ OTHOCHTENHO  YMHOXXEHHMS Ha  YHUCJIO. JUCTPUOYTUBHOCTD.
HE0OX0IMMOE M JIOCTaTOYHOE YCJIOBHSI PaBEHCTBA HYNIIO CKAISIPHOTO IMPOU3BEACHUS,
CKaJISIPHBIN KBaJIpaT, BEIYUCICHUE Yepe3 KOOPAUHATHI BEKTOpOB). OO0OCHOBAHHUE CBOWCTB.

Pemmmts 3amaun: [2] 105, 116, 124.

3ansTue 5.
Tema: BekTOpHOEe U CMelIaHHOE NPOU3BEeHUE BEKTOPOB.
Onpenenenre OpUEHTUPOBAHHOTO TPEXMEPHOTO MPOCTPAHCTBA.
Omnpenenenre BEKTOPHOTO IPOU3BEICHUS ABYX BEKTOPOB.
I'eoMeTpuueckuii CMBICT MOYJISI BEKTOPHOTO MPOU3BEICHHUS.
@opmyna s BBIUMCICHHMS BEKTOPHOTO  TPOM3BEINCHHS  4Yepe3  KOOPAMHATHI
MHOKHUTENEH.

5. CBoiicTBa BEKTOPHOTO  MPOM3BEACHUS: AHTUKOMMYTATUBHOCTH  OTHOCHUTEIHHO
CKaJSIPHOTO MHOXKHUTENSI, JUCTPUOYTUBHOCTb OTHOCUTENIBHO CIIOKEHHUS, YCJIOBHE
KOJUIMHEAPHOCTH BEKTOPOB (JI0KA3aTeIbCTBA CBOMCTB).

6. BrpluucieHue 1IOMIaM TPEYroJbHUKA C MOMOIIbIO BEKTOPHOTO MPOU3BEACHUS (BBIBOJ
(hOopMyITBI TTOIIAH ).

7. OmpeneneHue CMEIIaHHOTO MPOU3BEACHUS TPEX BEKTOPOB.

8. T'eomeTpuyeckuii CMBICI CMEIIAHHOTO MpOu3BeaeHHS (¢ 000CHOBAHUEM).

9. ®opmyna s BEIYUCIECHUSI CMEIIAHHOTO MPOU3BEACHUS (3HATH BBIBOI).

10. CpoiicTBa CMEIIaHHOTO MPOU3BEICHHS C 0O0CHOBAaHUEM UX:

d. MHBapUAHTHOCTb OTHOCHUTENLHO IIUKJINYECKOH MMepecTaHOBKH;
b. wW3MeHeHMe 3HAKA MTPU MEPECTAHOBKE JBYX MHOKHUTEJIEH;
C. accOIMAaTUBHOCTb OTHOCUTENILHO CKAIIPHOTO MHOKHUTEJIS;
d. auCTpHOYTUBHOCTH OTHOCHUTENIBHO CIIOKCHUS.

5. ®opmyna HEOOXOIUMOTO U JOCTATOYHOTO YCIOBUH KOMIUIAHAPHOCTHH TPEX

BEKTOPOB (C 000CHOBaHUEM).
6. Brpruncnenwe o0beMa Tnapajuielienunena, TETpadapa C TMOMOIIBI CMEIIaHHOTO
npou3BeeHus (BbIBO GOpMYIIbl 00beMa TETpadapa).

el NS =



Pemnts 3amaun: [2] Ne 1012 (a, 6), 1036, 1019, 1022, 1023 (6), 1025 (6), 1031 (a), 1035.

3ansarue 6, 7.

Tema: Ilpamas nunus. Paznu4ynbie cnocodbl 3a1anus npsiMoii. O0miee ypapHenue
npsimoii. I'eomeTpuyecknii cMbic1 3Haka MHOrowieHa AX + By + C. IlapannenbHocTs U
NepHEeHIMKYJIAPHOCTD ABYX NPsAMbIX. PaccTosiHue 0T TOYKH 10 npsAMoil. MeToa KOOpAUHAT
B PelIeHHUH 32124 IIKOJIBbHOI0 Kypca reoMmeTpuu

1. BbIBoJ ypaBHEHUS NPSAMOM, 3aJaHHON TOYKOHN M HAIIPABJIAIOIIUM BEKTOPOM.

2. BpIBOJ ypaBHEHUS NPSMOIA, 3aJaHHON JBYMS TOYKAMH.
BeiBox ypaBHEHMS NpsMOW, 3aJaHHOM TOYKOM M TEPIEHAUKYIAPHBIM BEKTOPOM.
HopmanbHblil BEKTOp IPSAMON.
Ob1ee ypaBHEHHE MPSAMOIL.
YpaBHEeHHE NPSIMOI «B OTPE3KAX».
VYpaBHeHME NPSAMON € YIIIOBBIM KO3(pPUIIMEHTOM.
Pacnonoxenne mnpsMoN B cHCTEME KOOPAMHAT B 3aBUCHMOCTHM OT PAaBEHCTBA HYIIO
K03((UIIMEHTOB B 00I1I€EM ypaBHEHUH MPSMOIA.
Pemuts 3amaun: [2] Ne 369 — 372 (ycrHo), 373 (a, B, T, 1, %), 375, 376, 390, 392 (a, 0, B, 1, X),
395 (a, 6), 402.

w

No ok

3ansarue 8, 9, 10.

Tema: PaziiuuHble crioco0bl 3aanus MJI0CKOCTH. O011ee ypaBHeHHe IJIOCKOCTH.
I'eoMmeTpuyeckuii CMBICJ 3HAKA MHOTOWIeHa AX + By + Cz + D. B3aumHoe pacnoJio:kenue
2-x 1 3-x miaockocreii. [Ipu3Haku napanieJbHOCTH U MEePHEeHANKYJISIPHOCTH ABYX
miockocreil. MeTpudeckue 3a1a4u TEOPUM IVIOCKOCTH.

1. BsIBOJ ypaBHEHHUS IIJIOCKOCTH, 33IaHHON TOYKON M IBYMSI HAIIPABJISFOITUMH BEKTOPaAMHU.

2. BBIBOJ ypaBHEHHUsI TUIOCKOCTH, 33JaHHOM TpeMsl TOUKaMHU.

3. TNapamerpuyeckue ypaBHEHUS TUIOCKOCTH.

4. BwIBoA ypaBHEHHs TUIOCKOCTH, 3aJ]aHHOH TOYKOH W MEPENeHANKYISIPHBIM BEKTOPOM.
HopmainbHbiil BEKTOP MIIOCKOCTH.

5. OO6miee ypaBHEHHE TIIOCKOCTH.

6. YpaBHEHHE IUIOCKOCTH «B OTPE3KAX».

7. T'eomeTrpuyeckuii CMbICT KOA(PHHUIIUEHTOB B 00IIIEM YPaBHEHUH TIJIOCKOCTH.

8. PacnonoeHne TUIOCKOCTH B CUCTEME KOOPIMHAT B 3aBUCHMOCTH OT PAaBEHCTBA HYIIIO

K03 puImeHToB B 00111eM YpaBHEHUH TIJIOCKOCTH.
9. T'eomerpuueckuii CMbICT 3Haka MHOTOUIeHa Ax+ By + C; + D.
Pemuts 3amaun: [2] Ne 1059 (a), 1060 (a), 1075 (a), 1065 (yctrHo), 1066, 1079.

3anarue 11, 12.
Tema: Paziiuunble crioco0bl 3a1aHNsi MPSAMOIA.

1. BeIBOJ ypaBHEHUs NPSIMOH, 3aJaHHON TOUKON M HAIPABJISAIOIIUM BEKTOPOM.

2. IlapameTrpuyeckue, KAHOHUYECKUE YpPaBHEHUS MPSMOH.

3. BbIBOA ypaBHEHUs NPSAMOMA, 3aJaHHON JBYMSI TOUKAMHU.

4. YpaBHeHUe NpsAMOH, 3alaHHON ABYMsI IIIOCcKOCTsIMU. OO11iee ypaBHEHHE PSAMO.

5. Ilepexox or oOmiero ypaBHEHUS NPSAMOM K NapaMeTPUUYECKUM WIM KaHOHHYECKUM
YpaBHEHHUSM.

6. HccrenoBaHue B3aMMHOIO pACMOJIOKEHHUS JBYX HpsAMbIX. OOOCHOBaHHE YCIOBUH,

OTIPENICNAIONINX  MPSAMBIE  CKPEIIMBAIOIIMECSA. TEpEeceKaroninecs,, MapajlelbHbIe,
COBMA/IAIOIIHE. .
Pemuts 3amaun: [2] Ne 1133 (a, 6, B), 1135, 1140 (a, 6, B), 1141, 1143 (a).

3ansaTue 13.
KonTtpoabHnas padora
3ausarue 14, 15.



Tema: Dutunc, runepdosia, napadosia. @okycebl ¥ AUPEKTPHUCHI JUHUI BTOPOr0 MOpsAAKA.
BeiBO ypaBHEHMS IIPSAMOM, 3aJAHHOW TOYKOM U HAIIPABIIIOIIMM BEKTOPOM.
1. Omnpenenenue 3miunca, €ro CBOUCTBA.
2. Ormpenenenue runepooIIbl, ee CBONCTBA.
3. Ompenenenue mapaboJibl, €€ CBOICTBA.
4. ®OKychl U TUPEKTPUCH] IUHUI BTOPOTO.
Pemuts 3amaun: [2] Ne.764, 756, 796(a, 1), 797(a), 823, 831(a).

3ansarue 16, 17.
Tema: IIpeoOpasoBanus njockocTu. JIBnxenus. /[BuskeHusi nepsoro 1 BTOpPOro pojaa.
®opMyJibl ABHKeHUI. IIpuMeHenne K pelieHu 1o 3a1a4.

1. CymectByeT u: napajuieabHbIi IEPEHOC, TIOBOPOT, CHMMETPHSL, - 0TOOpakarolue: a)
NpsMyI0 Ha cebst; 0) mapy napajuleNbHbIX IPSIMbIX Ha ce0s;

B) OJIMH OTPE30K Ha JPYTOi OTPE30K;
T) JIyd Ha COHAIPaBJICHHBINA C HUM,;
1) Tapy NepeceKaronxcst NpSIMbIX Ha ceOs;
€) Touky A Ha Touky B.
2. [MapamnenbHBIH epeHoc 3a1aH mapoi cOOTBETCTBYIOMUX Touek M(1;-3) u M'(7;0).
3anmcarh GOpPMYITBI MAPAILISITBHOTO MTEPeHOCa M HAaUTH 00pa3 mpsmoit 2x +3y-2=0.
3. [MapamnensHbIi IEpeHOC 3a1aH Gopmynamu x' = x + 2, y' =y — 8. Ha npsamoit
£: 2x — 3y — 7 = 0. HaiiT TouKy, KOTOpas Py JAHHOM TIEPEHOCE TOTMAIaeT Ha MPSAMYI0 m: 7X —
y+5=0.
4. Jlanbl 1Ba paBHBIX HenapasuieabHbIX oTpe3ka AB, A'B' u npsamas {. [loctpouts 06pa3 npsimoit
{ nmpu noBopoTe, nepeBoaAUM TOUkH A 1 B cootBeTcTBeHHO B Touku A' 1 B'.
5. Ha npsimbix £: x+2y-8=0 u m: 5x-3y+1=0. HaiimuTe Touku, CAMMETPHYHBIE OTHOCUTEIHHO
Hayajia KOOpAUHAT.
6. Jlanb! nBe pazmunbie Touku B, B' u npsimas £. [Toctpouts 006pa3 npsimoii £ mpu oceBoit
CUMMETPHUH. ISl KOTOPOil Touku B, B' ABNISIIOTCSI COOTBETCTBYIOIIUMU.
7. Haiitu koopauHaThl 00pasa Touku A (1, 1) mpu ckoab3siimed CHMMETPUH, TTPH KOTOPOI TOUKa
O (0, 0)u B (1, 2), mepexonsmiue coorBercTBeHHO B Touku O' (2, 5) u B' (4, 4).
8. CocTtaBUTh POPMYIBI ABMXKEHUS [IEPBOTO POJIA, IPU KOTOPOM Mpsimasi X - y= 0 siBIsieTcs
o0OpasoM npsiMoii X - y - 4 =0, a Touka A (2, 0) — uHBapuaHTHa.
9. BolsicHuTh, Kakue 13 JaHHbIX GOpMYI sABIsAI0TCA hopmyaamu ABHKeHui. OnpeaenuTs BUA
JIBUKCHHUSI.
a)x'=%x—-4/5y+1 0)x=2x+y+1 B)x'=-X+2
y' = 4/5x + 3/5y - | y'=x+2 y=-y-4

1. B tpaneuuu ABCJ] touku O u M cepeaunbl otpe3koB AC u CJ] cOOTBETCTBEHHO.

[TocTpouts 06pa3z A BCM npu komro3uiuu npeodpazoBanuii Sag° Tea ° Zo.
3ansarue 18, 19.
Tema: [IpeoOpazoBanus miaockoctu. [lonodue u romoreTus.

1. CymectByeT 1M TOMOTETHUS, OTOOpaxkaromias: a) OJHY M3 JABYX IE€pPECcEeKaroNInXcs
(mapannenbHBIX) MPSMBIX HA APYTYIO; 0) JIyd B €My COHANpPaBIEHHBIN (TIPOTUBOIIOIOXKHO
HaIpaBJICHHBIN); B) OKPY>KHOCTh Ha HEPABHYIO €if OKPY>KHOCTb.

2. Kakum npeoOpa3zoBaHMEM SIBISETCS MPOU3BEACHUE JBYX TOMOTETHI C OOLIMM LIEHTPOM
(c pa3nuYHBIMH LIEHTpaMH)?

3. Kaxkoe u3 gaHHBIX TpeoOpa3oBaHUi SBISETCS MOJO0HEM:

x=3x-4y+1 X=8x +y+ 3
y=4x+3y-2 y= x+8y-3
4. Haiitn koopauHaTsl 0Opa3a Touku A (2;-4) mpu TOMOTETHH C LIEHTPOM C(1;-8)u

K03 UITUEHTOM K = - 3.
5. Haiitn uentp u kod3d¢unmeHT romoTeTun ortodpakaromero touku A(-2;1), B(2;-1)
COOTBETCTBEHHO B Touku A(6;5), B'(6,11).



6. ABC/ — tpamnenus, M u K — cepenunnl otpe3skoB CIl u B/ cootBercTBerHHo, O- Touka
nepeceueHust auaronaneil. Iloctpouts 00pa3 uerbipexyronbHuka KMCO mpu
KoMIo3uIuH npeodpazosannii Sas® R %%4° Tcg ° H %p.

7. Jlokasatp, uto eciu A1,B1,C1 — cepeaunsl ctopoH TpeyronbHuka ABC, To TpeyroinbHUK
ABC romorernyeH tpeyroiapHuky A1BiCi.

8. B ABC/ touku A1,B1,C1,/l1 — nentpsl Tsixectu tpeyroiasaukoB BCI, CIA, I1AB,

ABC cootBerctBenno. Haiitu momaas yereipexyronbauka Ai1B1Ci/l1, ecnu Sapca=P.

9. Joka3atp, 4TO TOYKA MEPECEUCHUS JUAaroHajIel Tpanenuy U TOUYKa epeceueHsI
MPOJI0JDKEHHSI OOKOBBIX CTOPOH JIEXKAT Ha MPSMOH, MPOXOSIIEH Yepe3 CepearHbI
OCHOBAHUH TpAIICLIUH.

3ansTue 20. KonrpoasHas padora.

Inanbl npakTHUYecKuX 3auaTuHii (3 cemecTp)

3ausrtue 1 - 5. [locTpoenust uMpPKyJIeM U JTUHEHKOM.

1. Ha nnockoctn HaprcoBaHa OKpYKHOCTb, HO LIEHTp €€ He oTMedeH. [locTpolite ero.

2. [TocTpoiite TpeyroJIbHUK, €CIIM 3aJaHbl CTOPOHA, IPHWJICKAIIUN K HEH yroJl U CymMMa JABYX
JPYTUX CTOPOH.

3. [TocTpoiiTe TpeyroiabHUK, €CIU 3aJaHbl CTOPOHA, MPUIIEKAIINM K HEH yroJl ¥ pa3HOCTh
JBYX JAPYTUX CTOPOH.

4. Uepes gaHHYIO TOYKY IPOBECTH MPAMYIO, TAPAJLICIBbHYIO JaHHON MPSIMO.

5. [IpoBenuTe KacaTelbHYIO K OKPY>KHOCTH, IPOXOSIIYIO YEPEe3 TaHHYIO TOUKY BHE
OKPY>KHOCTH.

6. IIpoBeaure 00IIyIO KacaTeIbHYIO K IBYM JaHHBIM OKPYXHOCTSIM.

7. JlaH OTpe30K JUIMHBI @ U HaTypaJIbHOE YHCII0 N. [IoCTpOUTH OTPE30K UIUHBI .

8. JlaH OTpEe30K JUIMHBI @ M HaTypalbHbIe yhciaa m U n. [locTponTs 0Tpe3ok ATMHBI m/n a.
9. JlaHBI OTPE3KH C ITUHAMU a, b, ¢. [locTpouTh 0TpE30K, IIIMHA KOTOPOTO paBHa ab/c.

10.  ansI oTpe3ku ¢ qimuHaMu a U b. [TocTpouTh OTPE30K JTHHBI .

11. Jaun yrosi. BHyTpu yria HallTH TOUYKY, HaXOSIIYIOCA Ha 3aIaHHBIX PACCTOSHUSAX OT
CTOPOH yIJIa.

12.  IlocTpouTb TpeyrojbHUK [0 CTOPOHE, OIYIIIEHHONW Ha Hee BBICOTE U painyCy OIMCAaHHON
OKpYKHOCTU. CKOJIBKO MOJIy4UTCS TPEYTOJIbHUKOB?

13. B naHHOM TpeyroJjibHUKE MPOBECTH MPSIMYIO, IapaJUIEIbHYI OCHOBAHUIO TaK, YTOOBI

CyMMa OTpPEe3KOB OOKOBBIX CTOPOH, 3aKJIIOYEHHBIX MEXAY 3TON MPSIMOM 1 OCHOBaHHEM, ObLia
paBHAa OCHOBAHHUIO.

14. Jansl Tpu Touku A, B u C, He nexamue Ha ogHOM npsamoid. [Iposectu npsimyro,
nepecekaroiyio oTpe3ok AC B Touke X, a orpe3ok BC — B Touke Y Takum o06pazom, uto AX =
XY = YB.

3ansrtue 6. [locTpoenne 1ByCTOPOHHE JIMHEKOM.

1. ITocTpolite LEHTp JaHHOU OKPYKHOCTHU € IIOMOIIBIO IBYCTOPOHHEN JIMHENKH, €CIIU
U3BECTHO, YTO IIMPUHA JTUHEHKHA MEHbIIIE JUaMeTpa OKPYKHOCTH.

2. Hanbl yros AOB, npsimast | 1 Touka P Ha Helt. C mOMOIIbIO OJTHON IBYCTOPOHHEH
JMHEWKH MpoBeAnTE uepe3 Touky P npsmele, oOpasyromue ¢ npsmoit 1 yros, paBusiit yrimy AOB.
3. Janbl oTpe3ok AB, HenapannensHas eMmy npsimas | u Touka M Ha Heil. C moMo1ibsio
OJTHOM JIBYCTOPOHHEMW JIMHEHKHU MOCTPOMTE TOUKH NepeceueHust MpsIMOi 1 ¢ OKpy>KHOCTBIO
paaunyca AB ¢ nentpom M.

4. Hanbl npsmast | 1 otpezok OA, napaensHbiii 1. C moMoIIb0 0JTHON IBYCTOPOHHEH
JMHEWKH MOCTPOITe TOUKH nepecedeHus npsmoii | ¢ okpyxxknoctbio paguyca OA c nentpom O.
5. Hanbt orpeskn O1A1 1 O2A;. C moMoIIbi0 0JHON IBYCTOPOHHEH JTMHEUKH MTOCTPOITE

panuKanbHyIo ock oOkpyxHocTel paauyca O1A1 1 O2A2 ¢ nentpamu O1 1 O2 COOTBETCTBEHHO.



6. BrITIOJTHUTE TOCTPOEHUS C MOMOIIBIO TUHEUKH C JBYMS ITAPAILICIIbHBIMU KPAsiMH
(AByCTOpOHHEM JIMHEWUKHN) 0€3 LUPKYIIS.

a) [ToctpoiiTe OuccexTpucy nanunoro yria AOB.

0) dan octperii yron AOB. IToctpoiite yron BOC, GuccekTprcoii KOTOPOTro SIBIISIETCS

ayu OA.
1. C nomo111bI0 0JTHOM JIBYCTOPOHHEH JIMHEHKH BOCCTABbTE NMEPIEHAUKYIIAP K JaHHOU
npsiMoii 1 B maHHOM TOuKe A.
8. C nomo11bI0 OJTHOM IBYCTOPOHHEHN JIMHEHKHU:

a) yepe3 IaHHYI0 TOYKY MPOBEIUTE MPIMYIO, MapauIeIbHYIO JaHHOW TPSIMOi;
0) MoCTpoiTe cepeHy JaHHOTO OTpe3Ka.

9. Jlana nuHeiika NOCTOSTHHOM IIMPUHBI (T.€. C MapayIeIbHBIMU KpasiMH) U 0€3 JIeNeHUH.
[TocTpoiite GuCCEKTPUCY TAHHOTO yria.
10.  PazgenuTte HaHHBIA OTPE30K IMOTIOJIAM C IIOMOMIBIO TMHEWKH C TIApaJUICTLHBIMU KpasiMH 1

0e3 JeIeHnit.

3ausrtue /. [locTpoenne JUHEHKOI ¢ ITAJTOHOM JJIMHBI.

1. CoenuHNTh JBE TOUKH MPSIMOK0 U HAUTH TOUYKY IE€PECEUEHNUs IBYX NMPAMBIX B CIydae,
€CJIM 3THU TNPSIMBIE HENapAJIJIEIIbHBI.

2. OTHOXATH TaHHBIN OTPE30K HA JAHHOU NPSIMOM OT HEKOTOPOH TOUYKH.

3. JIaHHBII YroJI OTJIOKUTh MPU JAHHOW MPSAMOW WIIA MOCTPOUTH MPIMYIO, TEPECEKAIOIYIO
JAHHYIO TIPSIMYIO IO TaHHBIM YIJIOM.

4. Uepes gaHHYO TOYKY NPOBECTH MAPAJUIEIBHYIO K TaHHOW MPSMOH .

5. K nanno# npsMoi npoBeCTH NEPIEHIUKYIIAP.

3austue 8, 9. [locTpoeHusi OTHUM HUPKYJIEM.

1. Paznenure OKpyXKHOCTH C JaHHBIM IIEHTPOM Ha 6 paBHBIX YaCTEH, MOJIb3YSICh TOJIBKO
LHUPKYJIEM.
2. [Tonb3ysck TOJBKO HUPKYIIEM, YIBOWTE JaHHBII OTPE30K, T.€. MOCTPOUTE I JaHHBIX

Touek A u B takyro Touky C, ytoOb1 Touku A, B, C nexanu Ha ogHol nipsimoit (B mexny A u C)
u AC = 2AB.

3. [Toctpouts 0TPe30K, B 2" pa3 MEHbIINI JaHHOTO OTpEe3Ka (pa3aeiuTh JaHHBIA OTPE30K
AB Ha 2, 4, ..., 2" paBHBIX YacTeii).

4, (nmepBast ocHoBHas onepanus). Ha mpsimoii, 3aganHoi 1Byms Toukamu A u B, moctpouts
OJIHY WJIM HECKOJIBKO TOYEK.

5. Ot paitHoii Touku C OTJIOKUTh OTPE30K PaBHBIN U MMapajlieIbHbIA JaHHOMY OTpe3Ky AB.
6. (TpeThst ocHOBHAs omepalys). HaliTi Touku nepeceueHus ABYX JTaHHBIX OKPYKHOCTEH

(O, IMB|) u (O, [CD)).

3ansaTue 10. BoccranoB/ieHHe TPEYroJIbHUKA 110 CEPeJUHHOMY NEPIEHIUKYJIAPY OJHOH U3
€ro CTOpPOH, NMPAMOIi, CoAep KaLlel BLICOTY, H TOYKe.

1. BoccTtaHoBUTH TpeyrojbHUK, €CJIM AaHbl BEPLINHA TPEYTroJbHUKA, MpsMast, CoepKaliast
BBICOTY, U MIpsIMasi, COAEprKalllas CepeMHHbIA NePIeHIUKYIAP. (PaCCMOTPETh BCE CIIydyaH).

2. BoccTaHoBUTH TpeyrojbHUK, €CIIM JaHbl HHIEHTP TPEYTOJIbHUKA, MpsiMasi, CoJepKarias
BBICOTY, U MIpsIMasi, COAEpIKalllas CepeIUHHbIA NePHeHTUKYJISP.

3. BoccTaHoBUTH TpEyrojabHHK, €CJIM JaHbl OCHOBaHHUE OMCCEKTPUCHI TPEYrOJIbHUKA,
npsiMasi, cofiepakallias BEICOTY, U IIpsAMast, CoJIeprKaliasi CEpeAMHHbIN EPIEHAUKYIIAD.
(paccMOTpeTh BCe cllydyaw).

3anstue 11. KontpoabHnas padora.



3anstue 12, Ilapa/utesibHOe  mpoekTHpoBanue.  HM3o0paikeHHe  NJIOCKHX U
NPOCTPAHCTBEHHBIX (PUI'YP B NapasjiebHOI MPOeKIHH.

Lenb: OcHOBHBIE (haKThI APALICIBHONW T€OMETPHU; N300payKeHHE TUIOCKUX U
MPOCTPAHCTBEHHBIX (PUTYp B MapauICIbHOM MPOEKITUH.

1. TlocTpoiiTe mapamuienbHYI0 TPOCKIMI0O PABHOCTOPOHHETO TpeyroyibHUKa. B Hem nu3o0pasure:
a) CpPEIHION JIMHUIO;
0) paauyc BIIUCAHHOU OKPYKHOCTH;
B) pajnyC ONMUCAHHOUN OKPY>KHOCTH.

2. Jlano nzobpaxenue pomOa. Haiinure nzoOpaskeHue ero BbICOTHI, €CIIM OCTPBIN yroJl pomoOa
paBeH 60°.

3. Jlano n3o0pakeHre TpeyroJibHUKA U ABYX €ro BhICOT. [locTpoiite n3oOpaxeHue reHTpa
OKPY)KHOCTH, OITMCAHHOW OKOJIO JAHHOTO TPEYTOJIbHHKA.

4. JlaHo n3zo0paxeHne paBHOOEAPEHHOTO TPEYroJbHUKA, B KOTOPOM OOKOBas CTOpPOHA B J[Ba pa3a
OoutbIre ero ocHoBaHMSA. [locTpoiiTe H300paskeHNs BCEX €ro 3aMevaTeIbHbIX TOYEK.

5. IMocTpoiiTe mapauieabHyI0 MPOSKIHIO (GUTYPHI, SIBISIONIYIOCS 00bETMHEHHEM KBajipaTa 1
PaBHOCTOPOHHETO TPEYroJIbHUKA, UMEIOLIUX OOIIYI0 CTOPOHY.

6. ITocTpoiite n300pakeHNnEe OKPYKHOCTH C 3aJaHHBIM PaTUYCOM.

Jomarmxee 3amanue.
1. TlocTpoiiTe mapauienbHYIO TPOCKIIMIO KBaipaTa. B Hem n3zo0pasure:
a) pamuyc BIMCAHHOW OKPYKHOCTH;
0) Pagnyc onmcanHO#M OKPY>KHOCTH;
B) MEPHEHIUKYIISAP, TPOBEACHHBIN U3 BepiuHbl A Ha nipsmyro DM, rie M —
cepenuHa ctopoHsl AB.

2.J1ano uzoopaxenue Tpeyroinbauka ABC, ogna ctopona AB kotoporo paBaa 10cwm., a apyras
cropona AC — 8cwm. [ToctpoiiTe n3o0paskeHre OMCCEKTPUCHI TAHHOTO TPEYTOJIbHUKA,
MIPOBEICHHOW W3 BEPUIMHBI A.

3. HOCTpOﬁTC napaJuiCJIbHYIO IIPOCKIUIO KBaJpaTa, BHUCAHHOI'O B HpaBI/IJIBHHﬁ TPECYTOJIbHUK.

3aunsitue 13, 14. [Tosnble 1 HenmoHbIEe H300pakeHusi. [lozuumonnpie 3apaun. [locTpoenue
CeYeHMHIi.

]_IeJ'ILZ IloHsTHE MOJHOTO ¥ HEMOJHOTO I/I306pa)KCHI/I${, MCTOJbI HOCTpOCHHI’I CEUCHUI.

1. Jlana npoekTupyomias miocKoCTh U mpsMasi o01iero noyuoxenus. HallTu Touky nepecedeHus
MPSAMOM C JAHHOM IJIIOCKOCTBIO.

2. IlocTpouTh ceueHne NMPaBUIbHON MATUYTOJIBHOU MPU3MBI IIJIOCKOCTHIO, TPOXOAAILEN Yyepe3
Toukr M u P Ha GOKOBBIX pebpax MPU3MBbI, HE TPUHAJJIeKAIINE OJHOM rpaHu, U Touky K Ha
OOKOBO rpaHH, HE COAepXKAIIeH yKazaHHBIX pedep.

3. IlocTpouTh ceueHue NpaBUIbHOMN MIECTUYTOJbHON MPU3MBI IUIOCKOCTHIO, 3aJaHHOM CIIEZIOM,
HE MEPECEKAIOIIUM OCHOBAHUS MPU3MbI U TOUKOMH, JIEIKAILEH B INIOCKOCTH BEPXHETO OCHOBAHUS
MIPU3MBI.



JloMarHee 3a1anue.
1. Yepes Touky M B ocHOBaHuu mectuyrosnbHoit mupamuasl OABCJIEH nposenena
IUIOCKOCTh, MapajuienabHast 6okoBoii rpanu OAH. [TocTpouTs cedeHrne mupamMu bl STOH
IJIOCKOCTBIO (32 TOUKy M B3sTh LIeHTpou[ TpeyrojibHuka ABH).
2. IloctpouTts ceuenue nsaruyrosbHoi npusmMsl ABCIEAOBOCOA0EO minockocThio,
npoxojduieit uepe3 Touxky M Ha pedpe C0/10 a napanensuo npsmbiMm COEO u AOEO
3ausrtue 15. KonTpoabnas padora.

IInanbl npakTHYecKkuX 3aHATHIA (4 cemecTp)

3anstue 1, 2. Tpeyroasnuku. CymMma yrjoB TpeyrojbHHKa. 3ameuaTebHble TOYKH U
JIMHUHM TpeyroJbHuka. Teopema Iludaropa. [IpusHaku paBeHCTBAa TPEYTroJbHUKOB.

Ha 3aHsaTHMM CHUCTEMaTH3MPYIOTCS 3HAHMS YYAlIUXCSA O TPEYrOJBHMKAaX M €ro BBICOTAaX, €ro
MeMaHax, yJauuecss GopMyIUpPYIOT U JI0Ka3bIBAIOT TEOPEMBI O TOUKE MEPECEUEHUs] MEUaH, O
MOJ00MHM TPEYroJbHUKOB, BBIBOJAT (OPMYNY HAXOXICHHS MeIUaHbl TPEYroJbHUKA, €CIU
U3BECTHBI €r0 CTOPOHBI, (POPMYIUPYIOT U JOKA3bIBAIOT TEOPEMBI O TOUKE MEPECEUEHUS BBICOT, O
000U TPEYroJbHUKOB, OOpa30BaHHBIX BBICOTOM, OIMYIIEHHON M BEPIIMHBI MPSIMOTO Yria
JAHHOTO TPEYTOJIbHHUKA; BBIBOJAT (POPMYITY HAXOXKIACHUS BBICOTHI TPEYroJIbHUKA, €CIIH U3BECTHBI
€ro CTOPOHBI; 3HAKOMSTCSI C MUHUMAJIbHBIM CBOMCTBOM TPEYTOJIbHUKA.

Teopema. BrICOTBI TpEyroabpHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

3ameuanue: B ciydyae TynmoyrojibHOTO TpPEYroJbHHKAa OCHOBAHMS €r0 BBICOT HAXOJATCS Ha
MIPOJIOJKEHUSIX CTOPOH, IPUJIEKALTUX K TYIIOMY YIIIy:

Onpenenenue 1. Touka nepecedeHus: BBICOT TPEYTOJIbHUKA HA3bIBACTCS OPTOLIECHTPOM.
Omnpenenenue 2. TpeyronbHUK, 00pa30BaHHBII OCHOBAaHUSMHU BBICOT TPEYrOJIbHUKA, HA3bIBAETCS

OPTOLICHTPUYECKUM.
Samanus:
1. Jokazatb, 4YTO I8 MPOU3BOJIBHOTO TpeyrogbHuka ABC BepHO paBEHCTBO:
1 1 1 1
—t—+—==
h, h, h r r .
,rne ' - panuyc BIMCAaHHOM B TPEYroJIbHUK OKPYXHOCTH.
2. ITycte O, Q, M u H — COOTBETCTBEHHO IIEHTPhl OMUCAHHOM, BIMCAHHOW OKPYKHOCTEH,

TOYKa ICPECCUCHUA MCAUaH W TOYKa IMEPECCUCHHUA BBICOT TPCYTrOJIbHHKA ABC. I[OK&)KI/ITG, qTo
€CJIn IBC JIFOOBIE U3 ATUX TOYEK COBIIAAAKOT, TO 3TOT TPECYIOJIbHUK — paBHOCTOPOHHHfI.

3. BricoTel octpoyronsHoro tpeyrojibauka ABC nepecekatorcs B Touke O, a Ha OTpe3Kax
OB u OC BbiGpans! Touku Bt u C1, mus kotopsix £ AB1C ==ZAC1B = 90°. Jokaszartb, yTO
AB1 =AC1t.

(3apybOexHble MaTemMaTuyeckue onumnuaasl: Hero-HMopk, 76).

TeopeMa. MeauaHbl TPEYTr'OJIbHUKA IMIEPECCCKAIOTCS B OJIHOM TOYKE.
OHpeI[eJ'IeHI/IC 1. Touka MEpeCCUYCHUS BBICOT TPCYT'OJIbHUKA HA3BIBACTCA HEHTPOUIOM.

1. JInrHa MeIraHbl TPEYTroJIbHUKA BhIpaXkaeTcst popmyInoi
b?+c® a°
Mmy= [ —————,
2 4

rac a, b, C — JIMHBI CTOPOH TPECYI'OJIbHUKA.

2. I[J'IH BCAKOI'O TPCYIrOJIbHUKA BBIIIOJIHACTCA COOTHOILICHUC!



3
Ma2 + mp? + me2 = " (@ + b? + c?).

2, 2. ,_ 21R?
4. Ma, Mp ¥ Mc — MEAUAHBI TPEYTOJIBHUKA. JIOKaKUTE, YTO €Ciu My” + Mp” + M = 4
TO TPEYroJILHUK PAaBHOCTOPOHHUH, I7ie R — panuyc onucaHHON OKPY>KHOCTH.
Teopema. bucceKTpHChl TPEYTroJIbHUKA EPECEKAIOTCS B OAHOM TOUKE.
Omnpenenenue 1. Touka nmepecedeHus BHICOT TPEYTOJIbHUKA HA3bIBACTCS HHIIEHTPOM.
5. [Myctb la, b, lc — Ouccekrpucel TpeyrospHuKa, P — ero nomynepumerp. JJokaxure, 4To
eciu
s + PP, + 1% = p?, To TpeyroabHUK PaBHOCTOPOHHHUIA.
6. Han AABC. Buccekrpucet AA1, BB1 u CC1 ero BHyTpeHHUX YIIIOB MIEPECEKAIOTCS B

touke O. M3BectHO, uTo TpeyroasHuku AOB1 1 AOC1 cHMMeTpHYHBI OTHOCUTENTEHO IPSIMOM
AO, tpeyrombsauku A1OB n BOC; — otHocuTensHo BO, a Tpeyronsauku AjOC un B1OC —
otHocurenbHo OC. Jlokazats, uto AABC — paBHOCTOpPOHHHUH.

HomarmHee 3amanue.

1. BeicoTts! octpoyroseHoro tpeyroyibHruka ABC nepecekarorcs B Touke O, a Ha oTpe3kax OB u
OC BwiOpansl Touku B u C , s kotopeix AB C == AC B =. Jloka3ats, uto AB = AC .

2. TpeyronpHuke 1B€ BBICOTHI HE MEHBILIE CTOPOH, HA KOTOpBIE OHU omynieHbl. Haiinure yrisl
TpeyronbHuKa. (Becepoccuiickas omummnuana, 1964r.(Mocksa)).

3. Ilycte My, Mp, Mc — MEIHAHBI TPEYroJabHKKa, a ha, hb, he — ero BeicoThI. JloKaxkuTe, 9TO eciu

ma mb mc - v
h_ + — + — =3, TO TPEYroJbHUK PABHOCTOPOHHUH.
a b c

3aunsrtue 3. [lapaanenorpamm. Tpanemusi.

1. Ha croponax AB, BC, CD u DA detbipéxyronpauka ABCD oTmeueHbl COOTBETCTBEHHO
touku M, N, P u Q tak, uro AM = CP, BN = DQ, BM = DP, NC = QA. Hokaxure, uto ABCD
1 MNPQ — napasnienorpaMmsi.

2. [lycts M — cepeanna ctoponsl BC napamienorpamma ABCD. B kakomM OTHOILIEHUH OTPE30K
AM penut nuaronans BD?

3. CTopoHBI MapajuienorpaMmMa paBHbl 2 U 4, a yron mexay HuMu paseH 60o0. Uepes Bepiimny
3TOTO yria MPOBEACHHI MPSMBIE, TPOXOAIINE Yepe3 CePEeIMHBI IBYX APYTUX CTOPOH
napauienorpamma. Haliiure KocuHyc yria Mexy 3TUMU IPSIMBIMHU.

4, Z{OK&)KI/ITC, 4TO CCPECANHBI CTOPOH 1100010 IleT]iwIpéX}’l"O.]'I]E;HI/IKEl SABJIAOTCS BEPIINHAMU
ImapajjiejorpaMmma.

5. bokoBas cTopoHa paBHOOeIpeHHOM Tpareluu paBHa 41, BeicoTa paBHa 40 U cpeAHSs TUHUS
paBHa 45. Haiinure ocHOBaHUs.

6. Cepenuny OoJiee JUTMHHOM OOKOBOW CTOPOHBI MPSMOYTOJIBHON Tpamneuy COSMHUIN C
BeplIMHaMHU Tpamneiuu. [Ipu s3ToM Tpamerus pa3aenuiachk Ha TPH paBHOOEIPEHHBIX

TpeyrojabHuka. Haliiute BeMUnHy OCTPOro yria Tpanenuy.

I[OME[I_HHCC 3aJaHHuC.



1. JIBa paznuunbix napawienaorpamma ABCD u AIB1C1DI1 ¢ cooTBeTCTBEHHO NapasieibHbIMU
CTOpOHAMH BNHCaHbI B yeThipexyroyibHUK PQRS (Touku A u Al nexar Ha cropone PQ, B u B1-
Ha QR u 1. 1.). lokaxuTe, 4TO AUAroOHAIM YETHIPEXYTOJIbHUKA NapaJlIeIbHbl CTOPOHAM
[apajuIeIorpaMMOB.

2. B tpanern ABCD c¢ ocHoBanusimu AB = a u CD = b npoBenén otpesox A1BI,
COEJIMHSIOLIUI cepeinHbl AuaroHaieil. B nmomyuenHol Tpanenuu nposenéH oTpe3ok A2B2,
TOKE COEIMHSAIOLINN CEepeUHbl AUAroHajel, u Tak Aanee. MOXeT M B 10CJIeJ0BATEIbHOCTH
uH oTpe3koB AB, A1BI1, A2B2,... kakoe-To 4iCII0 BCTPETUTHCS ABAXKABI? SIBIsIeTCS J1H 9Ta
MIOCJIEJ0BATEILHOCTh MOHOTOHHOM (BO3pacTaroliei uiy yobisaroiei)? CTpeMuTcs JId OHa K
KaKOMY-HHOY b TIpeieny?

3. OcHoBaHMs Tpaneuu paBHbI a U b (a > b). OTpe3Ku, COSTUHSIONNE CEPEUHY OOJIBIIIETO
OCHOBaHHA C KOHIIaMU MCHBIICTO OCHOBAHM, IICPCCCKAIOT AUArOHAJIMN TPAINCIU B TOYKaAX Mu
N. Haiinure MN.

3ansTue 4, 5. YeTblpexyrojibHHKH.

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

2. Cepemunsl M u N quaronaneit AC u BD Beinykitoro getsipexyronsHuka ABCD we
coBnagatot. [Ipsimas MN nepecekaet ctoponsl AB u CD B Toukax M1 u N1. [lokaxure, 4to
ecit MM1 = NNI1, To AD||BC.

3. Yetrbipéxyronsauk ABCD, nuaronany KOTOporo B3auMHO NEPHEHIUKYIISPHBI, BIIMCAH B
OKpYXHOCTb. [leprieHauKysipsbl, onymieHHble Ha ctopoHy AD u3 BepuminH B u C, nepecekarot
muaronanu AC u BD B Toukax E u F cootBerctBenno. Hatigure EF, ecnmu BC = 1.

4. Jlokaxxute, 4TO €CJIM AJIsI BIUCAHHOTO YeThipexyroibHuka ABCD BeinosineHO paBeHCcTBO CD
= AD + BC, to 6uccektpucs ero yriioB A u B nepecekatorcs Ha cropone CD.

5. Jloka)KuTe, 4TO €CJIM CyMMa KOCHHYCOB YIJIOB YETHIPEXYrOJIbHUKA paBHA HYIIO, TO OH —
napajuiesiorpamMmm, Tparnelus Uil BIUCAHHBIN YeThIPEXYTObHHUK.

6. UeThIpEXYTrOIbHUK pa3AeicH AUaroHaIsIMU Ha YeThIpe TpeyroibHuKa. [lnomany Tpéx u3 Hux
paBubl 10, 20 1 30, 1 ka)k1as MeHbIIIE IJIOMAAN YeTBEPTOro TpeyroybHUKa. Haliqure miomanb
JAHHOTO YEeThIPEXYTOJIbHUKA.

HOM&I.HHCC 3aJaHHuC.

1. B uetpipexyronsauk ABCD moxHO Bniucatbh okpyxkHOCTb. ITycts K — Touka nepeceuenus
ero quaronanei. MzsectHo, yto AB > BC > KC, BK =4 +, a nepumeTp u miomais
tpeyroapHuka BKC paBHbl cootBeTcTBeHHO 14 1 7. Haiinure DC.

2. B uetsipexyronsauk ABCD moxHO Briucats okpyxHOCTb. [TycTs K — Touka nepeceuenus
ero aquaronanei. Mzsectno, yto BC > AB > KC, KC = 6 +, a nepumMeTp u miomnaab
tpeyroiabHuka BKC paBHbl cootBeTcTBeHHO 22 1 11. Haitnure DC.

3. B Tpanenuu ocHOBaHUs paBHBI a U b, THAaroHaIN NepHEHANKYIISPHBL, 8 YTOJI MEXITy
060KOBBIMU cTOpOoHaMu paBeH A. HaiinuTe miomaas Tpanenuu.



3anaTue 6, 7, 8. OKpPY:KHOCTH. YTIJbl CBSI3aHHBIE C OKPYKHOCThbI. BrnucaHHbli u
ONMUCAHHBII YeThIPEXyrojabHHUK.

OcHOBHBbIE CBEICHUS

1. Yron ABC, BepiinHa KOTOPOIo JIEKUT Ha OKPYKHOCTH, @ CTOPOHBI IIEPECEKAIOT 3Ty
OKPYXHOCTB, Ha3bIBAIOT BIIMCAHHBIM B OKPYKHOCTb. [TycTh O — 1eHTp okpyxuoctu. Torma
PABC =PAOC, eciu Touku B u O nexar no ogny cropony ot AC, u PABC = 180°— PAOC,
eci Touku B u O nexat no pasusie ctoponbl oT AC. Baxknelmum 1 HanboJsiee 4acto
WCTIOJIb3YEMBIM CIIEACTBHUEM 3TOTO (paKTa SBISETCS TO, YTO BEMUYMHBI YTIIIOB, OMUPAIOIINXCS HA
paBHbIE XOp/bl, JINOO paBHBL, JIMOO COCTABIIAIOT B cymme 180°.

2. Bennumnna yria mexay xopaoid AB u kacaTenbHOM K OKPY>KHOCTH, IPOXOJIAIIEH yepe3 TOUKy
A, paBHa IIOJIOBHHE YIJIOBOM BEIUYMHBI 1yru AB.

3. YrioBble BEIUYHUHBI AYT, 3aKIIFOYCHHBIX MCKAY MapaJlJICIbHBIMU XOpAaMu, PaBHBI.

4. Kak ye roBopusoch, BEJIMUUHBI YIIIOB, OMMPAIOIINXCS HA OJHY XOPly, MOTYT ObITh paBHBI, a
MOTYT cocTaBisITh B cymme 180°. Iy Toro uToObl HE paccMaTpUBaTh Pa3IMYHbIE BAPUAHTHI
PacroJIoKEeHUsI TOUEK Ha OKPYKHOCTH, BBEJIEM MOHSATHE «OPUEHTUPOBAHHBIN yroJl MEXIy
npsMbIMUAY». BennunHoi opueHTHpoBaHHOTO yria Mexay npsimbeiMu AB u CD (o6o3HaueHue:
P(AB,CD)) 6ynem Ha3bIBaTh BETUYHHY Yrjla. HA KOTOPBIM HY>KHO TIOBEPHYTh IPOTUB YacOBOI
cTpenku npsimyto AB Tak, 4ToObl OHa cTana napauienbHa npsamoit CD. Ilpu 3Tom yrisl,
oTiuyaromuecs Ha n - 180°, cuurarorcst paBHbIMHU. CleayeT OTMETUTD, YTO OPUEHTUPOBAHHBIN
yros mexay npsambeimu CD u AB He paBeH OpUeHTHpOBaHHOMY yIri1y Mexay npsasmeiMu AB u CD
(oHm cocTaBiAOT B cymMMe 180° wutn, 9TO 10 HAIIEMy COTJIAIIEHHUIO TO ke camoe, 0°).

Jlerko npoBepUTH CIEAYIOLIME CBONCTBA OPUEHTUPOBAHHBIX 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 nexarire Ha OJHOU MPSAMOM, TPUHAIEKAT OJTHON OKPY)KHOCTH TOT/1a U
Toawko Toraa, korna P(AB,BC) = P(AD,DC) (ans noka3zatenbcTBa 3TOTO CBOMCTBA HY)KHO
paccMoTpeTh ABa ciaydas: Toukd B u D nexat no oany cropony ot AC; touku B u D nexar o
pasnbie ctopoHsl oT AC).

3AZIAYN

1.a) 13 Touku A, nexaiieit BHE OKpY>KHOCTH, BRIXOAAT nyun AB u AC, nepecekarommue 3Ty
OKpYXHOCTb. Jlokaxkute, yto BeninunHa yria BAC paBHa N0JIypa3HOCTH YIJIOBBIX BEJIUYHUH YT
OKPY>KHOCTH, 3aKJIFOYCHHBIX BHYTPHU 3TOTO yrJa.

0) Bepmmna yriia BAC pacroiioskeHa BHYTPH OKpPY>KHOCTH. J[oKakuTe, YTO BEJIMUMHA Yriia
BAC paBHa nosycymMMe yriloBbIX BEJIUUUH JIyT OKPYKHOCTH, 3aKJIIOYEHHBIX BHYTpH yria BAC u
BHYTPH yIJIa, CHMMETPUYHOIO EMY OTHOCHUTEJIBHO BEPIINHEI A.

2.13 Touku P, pacnoniosxeHHoM BHyTpu octporo yriaa BAC, onymens! nepnesaukyisipsl PC1 n
PB1 na npsameie AB u AC. [lokaxure, uto PCIAP = PCIBIP.

1.Z[OK3)KI/ITC, 4TO CCJIM LHCHTP BIIICAaHHOM B YCTBIPECXYT'OJIbHUK OKPYKHOCTH COBIIAACT C TOYKOM
NEpCCCUCHUA ,[[HaFOHaHCf/'I, TO 3TOT YCTBIPCXYTOJIbHUK- pOM6

2.YetsipexyronbHuk ABCD onmcan okoiio okpyxkHocTH ¢ 1ieHTpoM O. lokaxkute, uto PAOB +
PCOD = 180°.



3.JloKaxHTe, YTO €CJIU CYILECTBYET OKPYKHOCTb, Kacarollasicsi BCEX CTOPOH BBITYKIIOTO
yetbipexyrojibHuka ABCD, 1 OKpyXHOCTb, Kacarolascsi IpoJA0KEHUN BCEX €ro CTOPOH, TO
JUaroHajayd TaKOro Y€ThIPEXYrOJbHUKA IIEPIIEH TUKYIIAPHBL.

4.0OKpyKHOCTb BBICEKAET Ha BCEX YETHIPEX CTOPOHAX YETHIPEXYTOJIbHUKA PABHBIE XOPbI.
JIokaxxuTe, 4T0 B ATOT YETBIPEXYrOJIBHUK MOKHO BIIMCATh OKPYKHOCTb.

JloMaiHee 3aianue.

1JlokaxuTe, 4TO €ClIi B YETHIPEXYI'OJbHUK MOKHO BIIUCATh OKPYKHOCTb, TO LIEHTP ITOU
OKPYXKHOCTH JIE)KUT HAa OJHOU IIPSAMOM C CEpEIMHAMHU TNarOHAJICH.

2.YetsipexyronbHuk ABCD onucan okoiio okpyxHocTd ¢ ieHTpoM O. B tpeyronbauke AOB
npoBeieHb! BbICOTH AA1 1 BB1, a B peyronsauke COD- Bbicotsl CC1 u DDI. [lokaxute, 4TO
touku Al1,B1,C1 u DI nexat Ha o1HO# MpsSIMOiA.

3. Yruel npu ocHoBanuu AD Tpanenun ABCD paBhbl 2a u 2b. JlokakuTe, 4TO Tpaneuus
OTIMCaHHas TOrJa M ToJbKO Tora, korna BC/AD = tg atg b.

3ansrue 9, 10, 11. ITonooHbIe GUTypHL

1. B tpeyronsuuke ABC Ha cpenneit muaun DE, napamiensHoit AB, kak Ha nuametpe
ITOCTPOEHA OKPYKHOCTh, Iepecekaromas ctopoHsl AC u BC B toukax M n N. Haiinnre MN,
eciii BC=a, AC=Db, AB=c.

2. Uepe3 HEKOTOPYIO TOUKY, B3ATYIO BHYTPH TPEYTOJbHUKA, POBEJACHBI TPU MIPSIMBIE,
napajuieJIbHbIE CTOPOHAM. JTH NPsIMbIE pa30MBAIOT TPEYTOJbHUK HA IIECTh YaCTEeH, TPH U3
KOTOPBIX — TPEYroJbHUKY ¢ mmomaaamu S1, S2, S3. HaiiguTe niomanas JaHHOTO
TpEyroJabHUKA.

3. B paBHoOenpennslii TpeyroipHuKk ABC (AB = BC) Bnucana okpyxHocTh paauyca 3. [Ipsimas
| xacaercs 3TO¥ OKPYXKHOCTH M mapasuienbHa npsmoii AC. Paccrossaue ot Touku B 1o mpsimoti |
paBHo 3. HaiinuTe paccTosiHre MeXIAy TOUKaMH, B KOTOPBIX JaHHAsl OKPYXHOCTh KacaeTcs
cropodH AB u BC.

4. B tpanemu ABCD auaronans AC neprienaukynspHa 60koBoii cropone CD, a quaronains
DB nepnenaukynspHa 60okoBoii ctopone AB. Ha npopomkenusix 6okoBbix cropoH AB u DC 3a
MeHnblee ocHoBaHue BC otnoxens! otpesku BM u CN Tak, 4yTo nojay4yaeTcsi HoBasi Tpaneuus
BMNC, nono6nas tpaneruu ABCD. Haliqure momanp tpaneuun ABCD, eciau moniaas
tpaneuuu AMND pasna P, a cymma yrinos CAD u BDA pasna 600.

5. Uepes Touky A o6mieit xopasl BC nepecekaromuxcsi OKpy>KHOCTEH poBeeHa mpsMmas,
IIepeCceKarollas OKPYKHOCTH B Takux Toukax D u E cooTBercTBeHHO, yTO NpsiMasd BD kacaercs
OJIHOM OKpYyXHOCTH, a nnpsiMasg BE — npyroii. [Iponosmkenue xopast CD 0aHOM OKpYKHOCTH
nepeceKaeTr Apyryro okpyxHocTh B Touke F. Haiigure otHomenue BD : BE, eciiu AD = 8 u AE
= 2. Cpasnure 1iomanu tpeyroasHukos BDE n BDF.

6. Yetbipéxyronbauk ABCD Brniucan B okpyxHocTh. J{naronans AC aBisieTcst OMCCEKTPUCOi
yrina BAD u nepecekaercs ¢ quarosansto BD B touke K. Haiiaure KC, eciiu BC =4, a AK = 6.

I[OME[I_HHCC 3aaHHuC.



1. B BoinykiioMm uetbipéxyroiapHuke ABCD usBecTHO, 4To miomas tpeyrojasHuka ODC (O —
TOYKA I1EPECEUEHUs AUArOHaJIE) eCTh CpeHEE IPONOPLUOHAIIBHOE MEXKIY IUIOIIAIIMU
tpeyroibHuKOB BOC 1 AOD. [okaxute, uto ABCD — Tpanenus uiu napajiesaorpamm.

2. 13 Bepummnbl C octpoyroabsHoro tpeyroiabHuka ABC onymiena Beicota CH, a u3 touku H
onyuieHsl neprnenaukyisipsl HM u HN na croponst BC u AC cootBeTcTBeHHO. [JokaxkuTe, 4To
tpeyroapHuku MNC u ABC nono6Hs!.

3. lnaroHanu BBITYKJIOTO YETHIPEXYTOJIbHUKA JIEIAT €r0 Ha YEThIpe MOJ0OHBIX TPEYroJbHUKA.
Jloka)xute, 4TO €ro MOKHO pa3pe3aTh Ha JBa PaBHBIX TPEYrOJIbHUKA.

3ansrue 12, 13, 14. Ilnomaas puryp.

1. Otpesok AB ectb quamerp kpyra, a Touka C nexut BHe 3Toro kpyra. Otpesku AC u BC
MEPECEKAIOTCS C OKPYNKHOCTHIO B Toukax D u M cooTBercTBenHo. Haiimute yron CBD, ecnu
momaau TpeyroibHukoB DCM u ACB oTHocsiTCs Kak 1:4.

2. OTpe3ku, COSUHSIONTNE OCHOBAHUS BRICOT OCTPOYTOJIbHOTO TPEYroJIbHUKA, paBHHI 8, 15 1
17. Haligute muomaas TPEyroabHHUKA.

3. OkpyxHocTb kacaercsa ctopoH AB u AD npsimoyronsanka ABCD u nepecekaer ctopony DC
B eauHCcTBeHHOM Touke F u ctopony BC B enuHcTBeHHOM Touke E. Haliqure mmomans Tpanenuu
AFCB, eciu AB =32, AD=40u BE = 1.

4. Ha ka0 cToOpoHe MmapajiesorpaMmma B3sTo no Touke. [lnomaas 4eTbipéXyroibHUKa C
BEpIIMHAMHU B 3THX TOYKaxX paBHa MOJOBUHE IJIOLIA/IH Mapajjiesniorpamma. JJokaxure, 4To XOTs
Obl 0JIHA U3 AUAroHaJell YeThIpEXYrobHHKA MapalljieIbHa OJHOM U3 CTOPOH NapasuieorpaMma.

5. JIBa mpsIMOYT'OJIbHUKA TIOJIOKEHBI HA TJIOCKOCTh TaK, YTO UX TPAHUIBI UMEIOT BOCEMb TOUEK
nepeceveHusl. ITU TOUYKH COCIMHEHBI uepe3 oHy. JlokazaTk, 4To TUIONIaAh MOTyYEHHOTO
YETBIPEXYTOJIbHUKA HE U3MEHHUTCS TIPH MTOCTYIATESILHOM MIEPEMEIICHUH OJTHOTO U3
MPSIMOYTOJIbHUKOB.

6. Ha xareTax u THIIOTEHY3€C IIPAMOYT'OJIBHOI'O TPEYTrOJIbHHKA ITIOCTPOCHBI KBaApPAaThI,
PacCIoJIOKEHHBIC BHE TPCYT'OJIbHUKA. Brrancanurts Imiom@azab MECTUYroJIbHUKA, BEPIINHBI
KOTOPOro COBIIAaAarOT C TEMH BEPUIMHAMU KBaJApPaTOB, KOTOPBIC HC ITPUHAJICKAT JaHHOMY
TPCYIrOJIbHUKY. I[J'II/IHa THUIIOTCHY3EI C U CyMMa JJIMH KaT€TOB S U3BCCTHHI.

JloMailiHee 3a/1aHue.

1. lokaxkure, 4TO IJIOLIA/Ib TPEYroJbHUKA MOKHO BBIpa3uTh 1o Gopmyne S = (p - a)ra, rae ra—
pazuyc BHEBIIUCAHHOW OKPYKHOCTH, Kacarollelcss CTOPOHBI, paBHOH a, p — MOJIyIIEpUMETP
TPEYroJIbHUKA.

2. B tpanemuio ABCD c ocnoBanusimu BC u AD u 60koBeiMu cropoHamu AB u CD Brincana
OKpYXHOCTB ¢ ieHTpoM O. Haiinure muomans tpanenuu, ecinu yroa DAB npsamoit, OC = 2,

OD =4.

3. Uepes BepuinHel A u B Tpeyronsanka ABC nipoBezieHa OKpYKXHOCTb, IEPECEKAIOIAs
ctopossl BC n AC B Toukax D u E cootBercTBenHo. [Inomans tpeyronsauka CDE B cemb pa3
MeHbLIe momany uyetsipéxyronsanka ABDE. Haiiaure xopay DE u pannyc okpyxHocTH, ecin
AB =4 u C=45°

3ansrue 15. BzaumHoe pacnonokeHue npsAMbIX Ha TuiockocT JloGaueBckoro. [lapamienbHbie u
CBEpXIapaJuIECIbHBIE MIPSIMBIE.
IJens: Pazo0Opatk OCHOBHbIE MOHATHUS TeoMeTpuun JIoboueBcKoro.



Pexomenganum Kk caMmocTosATEIbHOM padoTe
1. IIpopaboTaTh MaTepual IO TeME NPAKTUIECKOTO 3aHATHSL.
2. IloBTOPUTE JIEKLIMOHHBIM MaTEpUAJ 10 TEME 3aHSITHSL.

3anamue 16. TpeyronbHUKU U YETHIPEXYTOJILHUKU Ha II0CKOCTH JlobaueBcKoro.
Ilenw: Pa3zo0Oparhk OCHOBHBIE TIOHATHS TeoMeTpuu JIoOaueBCKoro.

Pexomenganum k camocTosiTe/IbHOM padore

1. IIpopaboTaTh MaTepual Mo TeMe MPAKTUIECKOTO 3aHATHSL.

2. IloBTOPUTH JIEKLIMOHHBIM MaTEpUal MO TEME 3aHSITHSL.

3anamue 17. YToin napajjiebHOCTH. .

Ilenw: Pa3zo0Oparb 0CHOBHbIE OHATHUS TeoMeTpun JloGaueBcKoro.
Pexomenganum k camocTosiTe/IbHOM padore

1. IlpopaboTaTe MaTepHra 1Mo TeMe MPAKTUIECKOTO 3aHSATHS.

2. IToBTOPUTH JIEKIIMOHHBIM MaTepUal MO TEME 3aHSITHSL.

3ansaTue 18. OKpyXHOCTb, SKBUAUCTAHTA, OPULIUKIL.

Ilens: Pa3zo0Opatb 0CHOBHbIE OHATHUS TeoMeTpun JloGaueBcKoro.
Pexkomengaumnu Kk caMmoCTOAATEIbHOI padoTe

1. IlpopaboTaTs MaTepHal 1Mo TeMe MPAKTHIECKOTO 3aHSITHS.

2. IIoBTOpUTH JNEKIIMOHHBIN MaTepral IO TEME 3aHATHS.

3ansaTue 19. Yrubl, IBYYroJbHUKA U TpeyrosbHUKH Ha coepe. [Ipumenenune cdepudeckoit
reoMeTpur. DJUIMNTUYeCKas reomeTpusi Pumana.
Ilens: PazoOpaTh OCHOBHBIC MOHATHS C(HEPUUECKON U AIUTUNITUUECKOU TEOMETPHUH.

3aunstue 20. KonTpoabHasi padora.
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