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MecTo IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMsl
Huctunmuna «['eomeTpus» OTHOCHUTCA K JUCIUILIMHAM oO0s3aTenpbHOM vactu bioka 1.
Hucuumumnel (Moxynun) IlpenMeTHo-mMeronudyeckoro Monyiast mo mpoduiro «MartemaThka
yu4eOHOro IJlaHa OCHOBHOM MpodeccuOHANbHON 00pa30oBaTeNbHOM MPOTrpaMMbl BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakamaBpuata 10 HampaBieHuro noarotoBku 44.03.05
[Tenarorudyeckoe oopazoBanue (¢ AByMs NMPOUISIMHU MOJATOTOBKH ), HAIIPABICHHOCTH (ITPOQHIIB)
o0pa3oBaTenbHON IPOrpaMMbl «MaremMaTruka. JKOHOMUKA», OUHON (POPMBI O0yUCHHUS.
JucuumnimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, copMHupoBaHHBIE B paMKax Kypca
«MeToapl MaTeMaTHYECKOW 00pabOTKU JaHHBIX «AJreOpay, HIKOIBHOTO Kypca MaTeMaTHKH.
Pe3ynbrarthl u3ydeHHs NUCUUIUIMHBI SBISIOTCS TEOPETUYECKOM U METOJI0JIOTMYECKOM
OCHOBOM Il W3y4eHHUs AUCIUIUIMH: «[IpakTHKyM 10 pEIIeHUI0 NPEAMETHBIX 3a7au»,
«duddepennmanpbuas reoMeTpusi ¢ 3JIEMEHTAMH METOJI0B M300pa)KeHUi», Ui MPOXOXKICHUS
npaktuk «HayuHo-uccnenoBatenbckas paboTta (HOJTy4YeHHE TEPBHUYHBIX HABBHIKOB HAy4YHO-
UCCIIEIOBATEeNbCKOM  paboThl), KypcoBas pabora 1», «llemarormyeckass mnpakTuka IO
MaTeMaTHKE» ¥ UTOTOBON aTTECTALNN.
1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHUILIAHE
Heasamu ocBoeHMs TUCHUTUTHHBI «I eoMeTpusi» SBISIOTCS
- pacKpeITUE 3HAUYEHHE TCOMETPHH, YIIIyOJCHHE NPEICTABICHUS O MECTe
TEOMETPHUH B U3YUCHHH OKPYKAIOIIETO MUPA;
- U3y4YEHHE OCHOBHBIX Pa3/IeJIOB FEOMETPUU U BOCIIUTAHKUE OOIIEH reoOMeTprUIeCcKon
KYJIBTYpPbI, HEOOXOANUMON OYyAylIeMy YYMUTEIIO IJisi MOHUMAHUS KaKk OCHOBHOT'O Kypca
MaTEMAaTHKH, TaK U IIKOJILHBIX ()aKyJIbTaATUBHBIX KYpCOB;
- CITIOCOOCTBOBATH PA3BUTHUIO MMPOCTPAHCTBEHHOTO MBIIILICHUS.
3ajayeil OCBOCHUS AUCIUIUINHBI SBISIETCS PAa3BUTHE YMEHUS CAMOCTOSTEIILHON PabOTHI €
MaTeMaTHYeCKON TuTepaTypoit, Kypc «['eoMeTpus» T0JDKEH JaTh CTy/IEHTaM 3HaHUS, HABBIKU U
yYMEHUs1, HeOOXOJMMBIE [T YCIICIIHOTO U3YYEHUS IPYTHX Pa3IelIOB MATEMATUKH

B pesynbrare ocBoeHMsI mporpammbl OakajgaBpuaTra OOydaroIIMKCS JTOJIKEH OBJIAJETh
CIEIYIOIMMU pe3ynbTataMu oO0ydeHuss 1o aucuuiuimHe «leomerpusi» (B Tabmuie
MIPEJICTABICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3YJIbTaTOB OOy4YEHHUS IO JTUCLUILUIMHE C
WHIUKATOPaMU JOCTHKEHUST KOMIIETSHIINN):

Komnerenmus u OO6pazoBarenbHbIe Pe3yIbTaThl AUCIUTIIHHBI

WHJUKATOPBI €€ (aTansl popMHpOBaHUS AUCHUIUIMHBI)

JOCTHXKXCHHUA B 3HACT ymeer BJIaACCT

JUCIUIINHE

VK-1. Criocoben OP-1. 3HaeT MeTOOEI OP-2 YMmeer OP-3 Bnaneer
OCYIIECTBIISITH IIOUCK, KPUTHUYECKOTO aHAJIN3a | IPUMEHSTh HaBbIKaMu pedriekchu
KPUTUYECKHUM aHaJIU3 U | U CUHTE3a CHCTEMHBII IOAXO0J TI0 TTOBOZLY
CUHTE3 HH(POPMAIIHH, nHpOPMAITIH JUTS PELIECHUS COOCTBEHHOM U UyXKOH
MPUMEHSATh CUCTEMHBIN MOCTABJICHHBIX 33/1a4 | MBICIUTEIBHOU
MOJIXOJ AJISl peLIeHUS JeATEeIbHOCTH

MIOCTaBJIEHHBIX 3a7a4
VK-1.2. Ilpumenser
Jgoruyeckue Gopmel u
MPOIIEIYPHI, CIIOCOOEH
K pedaexcuu mo
MOBOTY COOCTBEHHOU M
Yy>KOM MBICIUTEIbHON
JIESITEJIbHOCTH.

ITIK-1. Cnocoben OP-4. 3naer posb 1 OP-6 ymeer OP-7 Bnaneer




OCBauBaTh U MECTO MaTeMaTUKU B | OCYILECTBIISITh OTOOP | JEHCTBUEM
HCII0JIb30BATh o01ieit kapTuHe y4eOHOTO IIPOEKTUPOBAHUS
TEOPETUYECKHE HAYYHOT'O 3HAHUS, COZIEPKaHUsSI VISl €10 | pa3IMuHbIX (OpM
3HAHUA U OP-5. 3naer peanu3anyu B Y4eOHBIX 3aHSATHIH,
MIPaKTUYECKHE CTPYKTYpY, COCTaB U pa3nuHbIX popmax OP-8 Bnaneer
YMEHUS ¥ HaBBIKH B TIAIAKTUIECKUE o0yueHus B HABBIKOM ITPUMEHEHHUS
MIpeIMETHOM €IIMHUIIBI COZICPYKAHUST | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
o0JacTu mpu IIKOJIBHOTO Kypca COBPEMEHHBIMU TPHEMOB U
pelieHun MaTeMAaTHKH. TpeOOBaHUAMH K TEXHOJIOTHH B
npodeccHoHaATBEHBIX 00pa30BaHUIO. o0ydeHUn

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

CTPYKTYpY, COCTaB U

TMTAKTHIECKUE

€IMHUIIBI

MIPEAMETHOMN

obnactu

(mpernosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBJISATH OTOOP

y4eOHOro

COJIep KaHUS IS €TO

peanu3aiuy B

pa3nu4HbBIX (hopmax

oOyueHus B

COOTBETCTBHUH C

TpeOOBaHUSIMU

@I oC 00.

[1K-3. Cnocoben OP-9. 3naer OP-11 Ymeer OP-13. Braneer
¢dbopmupoBaTh XapaKTepUCTUKY OKa3bIBATh HaBbIKAMHU
Pa3BUBAIONIYIO JIMYHOCTHBIX, TIeJJATOTHYECKYIO OpraHH3aIuH |
00pa3oBaTeNbHYIO NPEeIMETHBIX U HOJIEPXKKY MPOBE/ICHHS 3aHATHI C
cpemy ISt MeTarpeIMETHBIX o0yJaroumMcs B UCTIOJTE30BaHUEM
JOCTHKEHUS PEe3ysbTaToB B 3aBHCHMOCTH OT X BO3MOKHOCTEH
JMYHOCTHBIX, KOHTEKCTEe 00yueHUst | oOpa3oBaTeIbHBIX 00pazoBaTeIbHON
MPEIMETHBIX U MaTeMaTHKe; PE3yIbTaToB; CpeIpl IS
METanpeAMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yIbTaToB 0COOEHHOCTH OpraHU30BbIBATh 00pa3oBaTeIIbHBIX
o0y4yeHHs UHTErpalyu y4eOHbIi Tporiecc ¢ pe3yJbTaToB U
cpeacTBaMu Y4EeOHBIX TIPEIMETOB | HCIIOJb30BaHUEM o0ecTieueHust Ka4ecTBa
MIPEI01aBaeMbIX JUTSL OpraHU3aluK BO3MOXKHOCTEH y4eOHo-

y4eOHBIX IPEIMETOB. | pa3HbIX COCOOOB o0pa3zoBarenbHOI BOCIIMTATEIILHOTO
I1K-3.1. Bnageer y4eOHOM Cpelbl I pa3BUTHS | TIpoLiecca CpeiCTBAMU
criocobamu JeSTEIILHOCTH. MHTEepeca K MaTeMaTHKH.
MHTETpaluu MpeIMETY B paMKax

Y4eOHBIX TTPEIMETOB YPOUHOI 1

JUIsL OpraHU3aIH BHEYPOUHOU

pa3BUBAIOIIEH NEeSITENILHOCTH.

yueOHOU

JeSITeTbHOCTH

(uccnenoBaTeNbCKOM,




MPOEKTHOM,
I'pyNIoBOM U JIp.).

2. O0beM JUCHUILIMHBI

B 3aY€THbBIX CAUHHUIIAX C YKazanuem KoJIn4eCTBAa

aKajeMMYeCKHX YacoB, BbIJeJeHHBIX HAa KOHTAKTHYI0 padoTy oOydamomuxcs ¢
npenojaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CaMOCTOSITEJIbHYIO PpadoTy

00y4aonuxcs
Y4eOHbIe 3aHATHS
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3. Conep:xxaHue THCHUILUIUHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMUYE€CKUX YaCOB U BU/10B y‘lGﬁHLIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECMEA AKA)EMUYECKUX YaACO8 U

61008 yUEeOHBIX 3aHAMUIL

KomnunuecTBo yacoB 1o ¢popmam opranusanuy 00y4eHus

Hamvenonarme pasziena u Jlekumonnsie | [Ipakruyeckue | JlabopatopHbie | CaMOCTOSTENb-
TeM 3aHATUA 3aHATUA 3aHATUA Has pa60Ta
2 cemecTp
Bexropnas anrebpa u
P P 16 30 20
AQHAJTUTHYECKAs] TECOMETPUS
I'eomeTpuueckue
P 8 10 33
npeoOpazoBaHus
DK3aMeH 27
Hroro no 2 cemectpy 24 40 - 80
3 cemecTp
I'eomeTpuueckue
P 14 22 13
MOCTPOCHHUS Ha TIOCKOCTU
Mertonbl n300pakeHuit 4 8 20
DKk3amMeH 27




HTtoro no 3 cemecTpy 18 30 - 60
4 cemecTp

OcHoBaHMSI TEOMETPUH U

3JIEMEHTBI TEOMETPUH 24 40 53
JloGaueBckoro

DKk3amMeH 27
Hroro no 4 cemectpy 24 40 - 80
Bcero nmo aucuumiange: 66 110 - 139

3.2.Kpamkoe onucanue cooepicanus mem (pa3zoenos) OUCUUNIUHbL
2 cemecmp
AHaJIMTHYeCKasi TeOMEeTPUA U BEKTOPHas ajredpa

Hanpasnennele oTpe3ku M BeKTOpbl. Ci0KeHME BEKTOPOB M €ro CBoWcTBa. Pa3sHOCTh ABYX
BEKTOPOB. YMHOXKEHUE BEKTOpa Ha YHUCIIO U €ro cBoiicrBa. CHCTEMbl JUHEHHO 3aBHCUMBIX U
JUHENHO HE3aBUCHMBIX BEKTOPOB M HX cBoWcrBa. [Ipu3Hakm KOJUIMHEApHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB. BekTopHOe npocTpaHcTBO. ba3zuc BEKTOPHOro IpOCTPaHCTBA.
Koopnunatel Bekropa B JnaHHOM Oasuce. CkansgpHoe Ipou3BefieHHe BeKTopoB. CBoiicTBa
CKaJISIPHOTO IIPOM3Be/IeHUs. BpIuncienre CKaasipHOro pou3BeIeHUs IO KOOpAMHATaM BEKTOPOB
B OpPTOHOPMHpOBaHHOM 0Oasuce. OpueHTanusi IUIOCKOCTM U IpOCTpaHCTBA. BekTtopHoe
IIPOU3BENICHUE BEKTOPOB U €ro cBoiicTBa. CMeENIaHHOE TPOU3BEACHUE BEKTOPOB U €r0 CBOMCTBA.
Koopaunatel TOUeKk Ha IIOCKOCTM M B IPOCTPAaHCTBE. PelleHune mnpocTedmmx 3agad B
koopauHatax. @opmMyibl npeoOpazoBanus ahpPUHHON U MPSMOYTOJIBHON CHCTEM KOOpJAWHAT Ha
wiockocT. Popmynsl npeoOpa3zoBaHus ahPUHHON cHUCTEMBl KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHeHuss JMHUNA W noBepxHOcTed. IIprMeHeHHe BEKTOPHO-KOOPAMHATHOIO METOJA K
PEIIECHUIO 3aJa4 JIEMEHTApHOW TE€OMETPUU. YpaBHEHHE MpPSMOM Ha IUIOCKOCTH, 3aJaHHOU
pa3HbIMH crioco0aMu. YclloBHE NapajuleIbHOCTH BEKTOpa M mpsMoil. Pacmonoxenue npsmoit
OTHOCHUTEIIbHO CUCTEMBbI KOOpJAUHAT. B3anMHOE pacroyiokeHHe JBYX MPSMBIX Ha IJIOCKOCTH.
AHaIUTHYECKOE 3aJaHHUE NOJIYINIOCKOCTU. MeTpuiecKue 3a1aui TEOPUH MPSIMON Ha TUIOCKOCTH.
VYpaBHEHUS IUIOCKOCTH, 3aJlaHHOW pa3lM4YHbBIMH crocobamu. BsaumHoe pacronoskeHue
IJIOCKOCTH M CUCTEMBI KOOpPJAWHAT. B3anMHOE pacrosokeHHe ABYX IUIOCKOCTEH. YpaBHEHUS
npsIMOM B IPOCTpaHCTBE. B3anMHOe pacrojiokeHue AByX NpsMBIX. B3anMHOe pacrosiokeHue
OpsIMOM M IUIOCKOCTH. AHAJIMTHYECKOE 3aJaHME IOJIYIPOCTpaHCTBAa. MeTpudeckue 3agauu
TEOPUU MPAMBIX U IUIOCKOCTEN. [IpuiioxkeHne TeOpuu NpsIMBIX U IJIOCKOCTEN K PEIIEHUIO 3a/1a4
AIIEMEHTapHON TeOMETpUH. ODIUIUIC, CBoMcTBa ayunca. ['mmnepborna, cBoiicTBa TrumnepOOIIbI.
JupexropraibHOE CBOMCTBO 3sumrnca u rumepbosnel. [lapabomna, cBoiicTBa mapabomsl. Ob1iee
yYpaBHEHHE KpHUBOW BTOporo mnopsuaka. IlepeceueHne KpuBOH BTOpPOro MHOpsSAKa M IPSIMOM.

AcuMnToTrndeckue HaIlpaBJICHUS. HCHTpLI KPHUBBIX BTOPOTO HOpsAKaA. KacarenanHbie k KpHUBbIM




BTOpOro nopsjaka. OnTuyeckre CBOMCTBA 3JUIMIICA, THUIEpOOoIIbl, apabosl. JJnamMeTpbl KpUBBIX
BTOPOro mnopsiaka. Teopema O CONPSIKEHHBIX JuUaMeTpax KpUBOM BTOPOro nopszaka. I'yaBHble
JMaMETPBI U TJIaBHbIE HAIIPABJIEHUs KPUBOW BTOPOTO MOPsAIKA. XapaKTEpPUCTUUECKOE YPaBHEHNE
KpuBOH BTOporo mnopsaka [IpuBeneHue oOIIero ypaBHEHUS KpUBOM BTOPOro MOpsJIKa K
KaHOHHYeckoMy Buay. Knaccubukanuss kpuBbIX BTOporo nopsijaka. [loBepxHocTH BTOpOro
nopsaka. Meron ceuenunil. L{miiMHApUYeCKMEe M KOHUYECKHE ITOBEPXHOCTH B IIPOCTPAHCTBE.
[ToBepxHOCTH BpalleHHs B IMPOCTPAHCTBE. DJUIMIICOMIBI W THUIEPOOJOUIbI, M HX CBOWCTBA.
[TapaGonounnsl 1 ux coicrsa. [IpsMonuHeiiHble 00pa3yroiue MOBEPXHOCTEH BTOPOro NOpsiAKa.
I'eomeTpuyeckne nmpeodpazoBaHus
OTto0OpaxkeHus: u npeodpa3zoBaHus MHOXKeECTB. [IponsBeneHue (KOMIIO3UIMS) MpeoOpa3oBaHUH,
rpynna npeoOpa3oBaHuil. [[BUKEHHUS IUIOCKOCTU: MapajljiesIbHbII MepeHoc, BpallleHue, oceBas
CUMMETpPHUs, CKOJB3sllas CUMMETpHsi, UX cBoiicTBa. CBolicTBa JBIM)KEHHMH oOwIero BHJA.
OcHoOBHas TeopeMa JBMKEHHUH IIOCKOCTH. ['eomeTpuuecku paBHble (UIypbl U HUX CBOMCTBA.
AHaIMTAYECKOE BBIPAXKECHUE JABUKEHUN IUIOCKOCTH. ['pymma JBMKEHUM TIUIOCKOCTH U €€
noarpynnsl. I'pynma cumMerpuii reomerpuueckoir ¢urypsl. Kimaccubukamus aBmKeHHN
wiockocTu mnepBoro poxa. Teopema Hlana. Knaccudukanus IBUKEHUH IJIOCKOCTH BTOPOTO
pona. ['omoreruss u ee cpoiictBa. [lomobus miockoctu, cBoiictBa nmonobus. Kmaccudukarms
nogobuit miockoctu. ['pynma monobmit u ee moarpynnsl. [lomoOueie ¢urypsl. Addunnbie
npeoOpa3zoBanusi TwiockocTu. CBoiicTBa adPuHHBIX MpeodpazoBaHuil TIockocTH (OCHOBHAS
TeopeMa 00 apPUHHBIX NMpeoOpa3oBaHUSIX IIIOCKOCTH. AHAIMTHYECKOE BhIpaskeHHe ad(PUHHBIX
npeoOpa3oBanuii  1uiockoctd. IlepcnektuBHO-aduHHBIE MpeoOpa3oBaHUs  MIOCKOCTH:
cBOiicTBa, BUABIL. ['pynna apdpuHHBIX mTpeoOpa3oBaHUM IUIOCKOCTH M €€ MoArpynmnsl. MHBepcus
IJIOCKOCTH OTHOCHUTENIbHO OKpY)KHOCTH. CBOICTBa MHBEpPCHM. AHAJIUTHYECKOE BBIPAKEHUE
UHBepcUM IUIOCKOCTH. [loHsATHMS O JABWXKEHMsAX npocTpaHcTBa. (CBOWCTBAa  JIBMXKEHUN
npoctpaHcTBa. IlpuMepsl nBukeHMil npocTpaHcTBa. IIpuiioskeHne TEOpUM TI€OMETPHUYECKHX
peoOpa3oBaHuil INIOCKOCTH K PEIICHHUIO 3a/1a4 3JIEMEHTAPHOU F€OMETPUH.
3 cemecTp
ITocTpoeHnst Ha NJIOCKOCTH LUPKYJIeM U JHHelKoi. OCHOBaHMS reoMeTpHH

AKCHOMBI ITIOCTPOEHMSI LIUPKYJIEM M JUHENKOM. OcHOBHBIE nocTpoeHus. Cxema pelieHus 3a1ad
Ha T1ocTpoeHue KOHCTpyKTHBHBIE MHOKECTBAa/TEOMETpHUECKHE MecTa Touek Mertox
KOHCTPYKTUBHBIX MHOXkecTB (Meron I'MT, meron mnepecedeHuil) mpu pemieHMH 3ajJad Ha
noctpoeHue. [IpumeneHre cBOMCTB ABMKEHUN K PEIICHUIO 3a]1a4 Ha rnocrpoeHue. Ilpumenenne
CBOWCTB T'OMOTETHHM M TOJOOMS K PELICHHIO 33/a4 Ha MOCTpoeHHe. AireOpandeckuii MeToJ

pelieHuss 3aJad Ha MocTpoeHue. [IpuMeHeHHe CBOMCTB MHBEpPCHM K pEIIEHUIO 337ad Ha



noctpoenue. Kpurepuit pazpemimMocTu 3a71a4 Ha MOCTPOEHUE LIUPKYJIEM U JIMHEHKOM. 3agaun Ha
IIOCTPOEHUs, HEpa3peLIMMble IUPKYJIEM U JIMHEUKOM.
Metoabl n300pakeHust
[TapannenbHOE MPOEKTUPOBAHME U €ro CBOMCTBA. [IoHATHME O LIEHTpPaIbHOM NMPOEKTUPOBAHUHU.
Hzobpaxenue IUIOCKUX (Uryp TpH HapajulelbHOM HpoeKTupoBaHuu. 3o00pakeHue
MHOTOIPAHHUKOB  IIpM  MapajuleJIbHOM  IpoektupoBanuu. Teopema  Ilosbke-IlIBapua.
N300paxeHne KpyribIX Tel MpU NapauleIbHOM IPOEKTUPOBAHUU. AKCOHOMETpPUS U €€
cBoiictBa. IlomHble u HemonHble H300pakeHUs. PemieHre MO3MIMOHHBIX 3a/ad Ha IOJIHBIX
nzoopaxenusx. [lonstue o meronie Monxa.
4 cemecTp
OcHoBaHMA reoMeTPHH U 3J1eMeHThl reoMeTpun JlobaueBckoro

[TonstTe o0 akcmoMatudyeckoMm MeToje. TpeOoBaHUS, MPEIbSBISEMbIE K CHCTEME AaKCHOM.
HenpoTtuBopeunBOCT, CHUCTEMBI aKCHUOM Ha IpuMepe axkcuomaTuku Beinsa. IlonHora u
HE3aBUCHMOCTb CHCTEMbl aKCHOM Ha Ipumepe axkcuoMatuku Beina. Cucrema akcuom
I'unbbOepra u crnencTBust U3 akcuoM. llocTpoeHue €BKIMIOBOM reéOMETpPHH Ha OCHOBE aKCHOM
Beiina HenpotuBopeunBocTh akcuomatuku ['minbOepra. [1aTeiii moctynar EBkinaa u akcuoma
napauiensHoctu [Ineiidgepa. Cymma yriioB TpeyroiabHUKOB U MATHIN nocTynaT EBkiauaa. [lepas
u BTOpas TeopeMbl Jlexxannpa. IlpeioxkeHusi, HKBUBAJEHTHbIE AKCUOME MapajieIbHOCTU
(cymiecTBOBaHME TPEYroJIbHUKA, CyMMa YIJIOB KOTOPOTO paBHA ABYM IpPSIMBIM; CYLECTBOBaHHE
YEeTHIPEXYrOJIbHUKA, CyMMa YIJIOB KOTOPOIO paBHA 4YETBIPEM NPSIMBIM; CYIIECTBOBAaHUE
MOOOHBIX, HO HEPABHBIX TPEYTOJHbHUKOB; KOJUIMHEAPHOCTh TPEX TOYEK, PAaBHOYAAJIEHHBIX OT
NpsIMOM; BO3MOXKHOCTh OINHUCATh OKPYKHOCTH BOKpYT JII0OOr0 TpPEyrojibHHUKA; IepeceueHue
m000T0 TEPHeHAMKYJsApa K CTOPOHE OCTPOTO YIJIa €O BTOPOM CTOPOHOM). AKcHOMa
napamuiensHocTd  JloGaueBckoro. CyMMma yYIJIOB TpPEYroJibHMKAa M YEThIPEXYroJbHUKA Ha
riockoctd Jlo6aueBckoro. Ilpu3Haku paBeHCTBa TPEyroJbHUKOB Ha MiockocTH JlobadyeBckoro.
[TapannensHbie mnpsimple 1o JloGaueBckoMy. Ilpusnak mnapamiensHocTu. CylllecTBOBaHUE
napajuieIbHbIX TpsAMbIX 10 JloOaueBckoMy. YToN mapauieIbHOCTH U €ro cBoiicTBa. DyHKIus
Jlo6aueBckoro. CBOHCTBa YETBHIPEXYroOJIbHUKOB Ha IutockocTH JloOaueBckoro. CBoiicTBa
napajulebHBIX MPSMBIX Ha miockoctu JlobaueBckoro. Pacxopmsiiuecs mpsMble Ha MIIOCKOCTH
JloGaueBckoro: mpu3HaK U cBoiicTBa. OKpPYXHOCTb, SKBHIMCTAHTa M OPHUIMKI Ha IUIOCKOCTU
Jlo6aueBckoro m ux cBoictBa. MuTepnperamus tiockoctu JlobGaueBckoro (moxenp Kemmu-
KneiiHa Ha eBKIMIOBOM IUIOCKOCTH, Mojens [lyaHkape Ha MONYIIIOCKOCTH M Jp.).
HenpotusopeunBocts mnanuMerpun JlobaueBckoro. HezaBUCUMOCTh akCHOMBI MapaylIeIbHOCTH

[lneiidepa oT octanmpHBIX akcuoMm [wmibOepra. I[loHATHS AMUHBI OTpe3Ka, TUIOIIAIN



MHOTOYrOJIbHUKa M o0bemMa MHororpaHHuka. OO030p aKCHOMAaTHK IUIAHUMETPUH U
CTEPEOMETPHUH, NIPEACTABICHHBIX B IIKOJIBHBIX YUSOHUKAX

4. TlepeuyeHb Y4eOHO-METOAMYECKOr0 oOecreYeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosrenbHas padoTa CTYIEHTOB SBISAETCS 0co00W (opMO OpraHu3anuy y4eOHOro
npolecca, IpeACTaBIsiomas CcoO0OM  IUIAHMPYEMYHO, IO3HABAaTEbHO, OPraHMW3aliOHHO |
METOJIMYECKH HANpPAaBIAEMYIO JESTeIbHOCTh CTYJICHTOB, OPHEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIsAeMYyl0 0e3 IpsAMOH IMOMOINM  IMpernojgaBaTes.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
LIEJIBIO0 3aKpeIIeHHe U yrilyOJeHue MOJydeHHbIX 3HAHWM M HaBBIKOB, ITIOMCK U MpUOOpeTeHne
HOBBIX 3HaHUH, a TAK)KE BHINOJIHEHUE YUCOHBIX 3aJaHU, TIOJATOTOBKY K IPEJACTOSIINM 3aHATHIM
u 9Kk3aMeHy. OHa IpelycMaTpuBaeT, Kak IpaBWio, pa3paboTKy pedepaToB, HalUCaHUE
JIOKJIAJIOB, BBINTOJIHEHHE TBOPYECKUX, WHAMBHIYaTbHBIX 33/laHU B COOTBETCTBUHU C y4eOHOM
IporpaMMoil (TeMaTHYECKUM IIJIAHOM U3Yy4YeHMs AUCUUIUIMHBI). Tema A Takoro BBICTYIIIICHUS
MOKET OBITh TPEJIOKEHA IpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUSI HE JOJDKEH NyOJaupoBaTh JIEKIMOHHBIM Matepuan. PedepaTtuBHblil MaTepual
CIIY’)KUT JTOTIONIHUTENbHOW MH(pOpManueil uist paboThl Ha MPAaKTUYECKUX 3aHATUAXK. OCHOBHAs
1eJIb JAHHOTO BHJa pabOThI COCTOUT B OOYUYEHHH CTYJEHTOB METOJIaM CaMOCTOSITEIbHON pabOThI
¢ y4eOHBIM MaTepuasioM. J[JIsi TIOMHOTBHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
Tpebyercst pabota c mnepBoucTouHMKamu. Kypc mpenycMmarpuBaeT camMOCTOATENBHYIO paboTy
CTYACHTOB CO CIIEHMAIBHON JnuTeparypoil. CieayeT OTMETHTh, YTO CaMOCTOsATENIbHAs paboTa
CTYAEHTOB pe3yJIbTaTUBHA JIUIIIb TOTJa, KOTI/1a OHA BBIIOJIHIAETCS CUCTEMAaTHYECKH, INIAaHOMEPHO
U LIeJIEHAINPABIICHHO.

3amaHusg  JUIL  CaMOCTOSITENbHOM  paboThl  IpPENyCMaTpUBAaOT — MCIIOJIb30BaHHE
HEOOXOJMMBIX TEPMHHOB W TMOHATHH 1O mpobOiemaruke Kypca. OHU HaleIMBAalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mouck oubiuorpaduyeckoro
MatepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(GOPMAIINH, HIUTFOCTPATUBHBIX MaTEPUAIOB. 3aaHuUs
[0 CaMOCTOSITEIbHOM paboTe JaroTcsd MO TeMaM, KOTOpble TpeOyroT JIOMOJIHUTEIbHON
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATEIBHYIO paOOTy CTYZCHTOB B TEUEHHE CEMECTpA.

AyIuTOpHas caMOCTOsATENbHAs paboTa OCYIIEeCTBIseTCs B (hOpMeE BHIOTHEHHS TECTOBBIX
3aJaHuid, Keic-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pPA0OT TO JAUCHUILUIMHE. AyIUTOpHAs
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3ahay Mo pasjenam
JVICTIATUTAHBIL.

BHeayauTopHasi caMocTosiTeIbHast paboTa OCYIIECTBISETCS B (hopMax:

- INOATOTOBKU K YCTHBIM BBICTYIJICHUSAM I10 MaTCpHaiaM HCKHHI;’I, CaMOCTOATCJIIbPHBIX OOKJIaaoB,
TIPE3EHTAaLINM;

- TIOATOTOBKHM TECTOB TI0 BOIIPOCAM HPOrPAMMBI

- JIOMAIITHUX 3aJIaHUH /I CAMOCTOSTEIBHOTO PEIICHHUS

3aoanus 0nsa munosvix KOHMPOILHLIX paboOm
OC-1. KoutpoJusHas padora Ne 1

1. Jan napamienenunen ABCDAB C DO - Touka nepeceuenus ero quaronaneid, M, N, P u Q -

cepeanHbl 00koBbIX cropoH AA’, BB, CC “u DD Haiith koopAnHATBl BEKTOPOB AB', A'C', AP, B

- - —_— —_— =
u 0C'B Oa3uce: é, =04 .8, = 0B.,é, = 0D.



2. Ilo mpuBeneHOMY HIXE pacCyXAeHHIO 1o aoka3areibctBy Jemmbl AB =CD < AC =BD

JaTb 3aKIIFOUCHHUC O IIO0JIHOTC KW IIPABHUJIIBHOCTH 3TOI'O PACCYIKICHHA. HpI/I HCO6XOI[I/IMOCTI/I

MOIPAaBUTh WX JOIOJIHUTL PACCYXKIACHUC!

«Tak kak AB =CD , To u3 onpeneneuus paBeHCTBa BEKTOPOB IOIydaeM, uTo AB I €D u

AB=CD, orkyna cnenyer, uto ABDC mnapamnenorpamm. B mapannenorpamme
IIPOTHMBOIIOJIOKHEIE CTOPOHBI PAaBHBI U Hapaiienbhbl, nostomy AC | BD u AC = BD | a 3nauur
AC = ED».

o — — —
3.Haiitu Beicory DH Terpasapa ABCD, ecnu: AR {3;1;1}, 4c{0;-1;2}, Ap{-4;3;1}.
4. HWcnonb3ys BEKTOpPbl Ha IIJIOCKOCTH, HAWAMTE KOCHUHYC Yyrja Mexay MmeauaHon AM u
OuccekTpucoit BE npsmoyroiasHoro tpeyroisuuka ABC ¢ npambim yriiom C, ecnu AC=4,BC=3.
5. CdopmynupyiiTe ¢ TOMOIIBIO BEKTOPHBIX COOTHOIICHUH YTBEPXKIEHHUE O CBOWMCTBAX

KBajIpara.

OC-2. KoutpoabHas padora Ne 2
1. larbl KoopAMHATH YeThIpeXx BepiuH napamwienenunena ABCDA'B'C'D'. Onpenenuth

KOOPpAWHATBI OCTAJIbHBIX BECPIINH:

A(2;3;-1), B(4;0;2), C(1;1;-6), A’(1 -3;-4).
2.Jlanbl ypaBHEHUS NIByX CTOpOH pomba: x+2y-1=0, x+2y+3=0 u ero gmaronamu: x+y=0.
Haittn ypaBHEeHHS IBYX APYrUX CTOPOH.
3. Jlanbl ypaBHeHUs IIockocTer o 4x+2y+2z-3=0 u B: 4x+2y+2z-6=0. Haiitu ypaBHeHne ux
IJIOCKOCTH CUMMETPHH.
4 HaiiTu  ypaBHEHHE OpTOrOHaJbHOW  mpoekuuu mpsmoit | Ha  mimockocTe 7
I:{ 2X+y -2z =0,

4x -y—-2z-14=0,
m:3Xx+2y-z-1=0.
5. Jlan napamrenenunen ABCDABC D, M — cepenuna pedpa A4 " icions3yst MeTox
KOOpJWHAT, HAlTH yron Mexay riockoctsimu MDC’u ABC, ecnu AB=2, AD=3, AA"=6.

OC-3. KoutpoJusHas padora Ne 3
1. Onpenenutsh BUAJIMHUMA BTOPOTO MOPSAIKA 3x7 —2xy + 3y +4xr + 4y —4 =0,

2. Hanmmmre ypaBHeHHE 00IIEro quaMeTpa IByX JIMHUI BTOPOTO MOPSIIKa:

Vprxt—2xy —y  —2x — 29y =0 m y1x"—2xy 9y —2x -2y =0,

3.CocTaBbTe KAHOHUYECKOE YPABHEHHE TUIEPOOIIBI, ECITH €€ DKCIEHTPUCUTET paBeH V3, a oHa
U3 BEpIUIMH uMeeT koopauHatsl (-2,0).

OC-4. KoutpoabHas padota Ne 4
1. JlaHO aHATMTUYECKOE BbIpaKeHHE MPeoOpa3oBaHUs MIIOCKOCTU x' = Zx — 3y,



¥ =3x + 2y — 2. YKazaTh €ro BUJl U HAUTH 3JIEMEHTHI, €r0 ONPEAEIISIONINE.

2. HaiiTu aHaIWTHUYECKHE BBIPAXKEHUS TNeEpCHeKTHBHO-apuHHOrO mpeodpasoBanus, i
KOTOpOTro mpsiMasi | sBIIsIETCS OCBIO, TPU YCIOBHH, 4TO ToYka P mpeoOpasyercss B TOuky Q :
Lx—2y+1=0, P(-11), QL-1).

3. Tloctpouts 00pa3 u mpooOpa3 OKPYKHOCTH TMPU TOMOTETHUH, 3aJaHHOW Tapou
COOTBETCTBEHHBIX MPSMbIX U HHBAPUAHTHOU MPSMOH.

4. Yepe3 1EHTP MPAaBUIBHOTO TPEYTOJBHUKA MPOBEACHBI JIBE MPSIMbIC, YTOJ MEXIY KOTOPBIMU
paBeH 60°. JlokaxxuTe, UCHOJIb3ysl CBOMCTBA IOBOPOTA, YTO TPEYrOJbHUK BBICEKAET Ha 3ITHUX
NPSIMBIX JIBa PABHBIX OTPE3Ka.

OC-5. KonrpoabHas padora Ne 5
1. Tloctpouts TpeyronsHuk ABC, 3Has ctopony BC, yron B u menuany AM.

2. TlocTpouThb TPEyronbHUK MO BbicOTaM ha, Ne 1 Meanane mp.

3. [aubl nBe BepmuHbl 4 M B TpeyroibHUKa W IpsMas, cojaepkaiias OUCCEKTpUCY
TpeyrojbHHUKa, npoxoasulyto uepe3 Bepuuny C. [loctpoiite Tpeyronsauk ABC.

4. IloctpoliTe NpSMOYTOJbHUK 10 CTOPOHE U OTHOLLIEHUIO APYroi CTOPOHBI K AMaroHaIu.

OC-6. KonutpoJbnas pagora Ne 6
1. daHo m300pakeHHe paBHOOEIPEHHOTO TPEYTOJbHUKA, BEICOTa KOTOPOTO PaBHA OCHOBAHHIO.

[TocTpouts n300paxeHue IByX APYTUX BBICOT.

2. Tloctpouth ceueHue NATUYroabHON MPU3MBI UIOCKOCTBIO, 33/1aHHON TpeMs TOUKaMU TaK,
YTO O/IHA JIEKHT Ha MJIOCKOCTH HIKHETO OCHOBAHMS, a JIBE IpyTrHe — Ha ee OOKOBBIX pedpax.

3. Tloctpouts ceuenne nsaTuyroapHoN upamMubl SABCDE MI0CKOCTBIO, TPOXOASIIEH yepes3
TOUKY OCHOBaHUS NapasuieiabHo rpanu SBC.

4. Jlano uzoOpaxenue nunuHapa. [loctpouts n300paXkeHne NpaBUIbHOM IECTHYTOIBHON
IIPU3MBI, OIIMCAHHOM OKOJIO 3TOTO LWINHIPA

OC-7. KontpoJbHas padora Ne 7
1. Jlokazatk, 4TO mepBasi akcoMa akcMoMaTHKH Beilnsa ad¢duHHOrO mpocTpaHcTBa HE 3aBUCUT

OT BTOPOI aKCHOMBI
2. Ecnm mpsMas a He MPOXOAWT 4epe3 BepUIMHBI TpeyroibHuka ABC, TO OHa HE MOXKET
MepeceKaTh BCEX TPEX CTOPOH TPEYTrOIbHUKA.
3. Jloxaszatp cieayroliee yTBEepKIeHHE: ABYNpsMoyroibHHK ABCD ¢ ocHoBanuemM AB
ABIISIETCS 4YeTHIpEXyroabHUKOM Cakkepu Torna M Toibko Torda, korma yriel C u D
KOHT'PY?HTHBI.

Jlna camocmoamenvHuoil n0020MoO6KU K 3aHAMUAM RO OUCUUNIUHE DEKOMEHOYemc

ucnojsibzoeamo yueﬁuo-memoduuecxue mamepuaiibl:

1. I'pummua C.A., KyBmmnoBa A.H., KypeneBa T.H., UepeBarenko O.U. I'eomerpus:
yuebHo-MeToauueckoe nocooue. Yacte 1. — Yibsnosek: Yal'IlV, 2017. - 12 c..



2. I'pummuaa C.A., KyeBmmnoBa A.H., KypeneBa T.H., UepeBarenko O.U. I'eomerpus:
yaeOHO-MeToanueckoe mocoodue. Yactp 2. — Yuesaosck: Yal'IIV, 2017. - 11 c..

3. [Tpokonbes I'.C., CannaeBa I'.B. Meroauueckue yka3aHus U KOHTpoJbHas pabora Ne 1
no teme «l'eomerpus Ha IuIocKOoCTH». [l CTyneHTOB — 3ao0yHMKOB | Kypca (QH3UKO-
MaTeMaTH4ecKoro (hakynbreTa.- YIbsiHOBCK, 1996. (bubnaunorexa Yal'IIV).

4, [IpokonweB I'.C., YepeBarenko O.HM. Meroaumyeckre peKOMEHJAUMM U KOHTPOJIbHAS
pabora Ne 2 mo teme «l'eomerpusi B mpocTpaHcTBe». sl CTYJEHTOB — 3a0YHUKOB 2 Kypca
bu3uKo-MaTeMaTHYeCKOTO (haKkynpTera .- YIbsHOBCK, 2010. (bubmuorexa Yal'IIV).

S. I'pummuaa C.A., KyBmmnoBa A.H., KypeneBa T.H., UepeBarenko O.U. I'eomerpus:
yaeOHO-MeToanueckoe mocoodue. Yactp 3. — Yapsaosek: Yal'TIV, 2017. - 112 c..

6. Kypenesa T.H. Meroandeckue ykazanusi 1 KOHTposibHas padora Ne 3 o teme «MeToabl
n3o0paxkeHuil. IIpoekTuBHas reomerpusi». [nsg CTyAEHTOB — 3a04HHMKOB 3 Kypca (HU3UKO-
MaTeMaTH4ecKoro (akynbreTa .- YabstHOBCK, 2004. (bubmmoteka Yal'IIVY).

5. IlpumepHble OlleHOYHbIe MATepHaJbl /IS NPOBeJeHHs] TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAINH 00y4aloIMXCH M0 JMCHHUILIHHE

Opranusanus ¥ NpoBe/ieHNe ATTECTALMM CTY/JAeHTa

@®I'OC BO B cooTBEeTCTBUHM C HpUHIMNAMU bBojoOHCKOro mporecca OpUEeHTHPOBAHbI
IIPEUMYLIECTBEHHO HE Ha COOOIIeHHE 00ydaroleMycs KOMILIEKCAa TEOPETHUYECKUX 3HAHUM, HO
Ha BbIpa0OTKy y OakajiaBpa KOMIIETEHLIUH — JMHAMUYECKOro Habopa 3HaHUM, yMEHUH, HaBBIKOB
N JIMYHOCTHBIX KadCCTB, KOTOPLIC IIO3BOJIAT BBIITYCKHHKY CTAaTb KOHKprHTOCHOCO6HI)IM Ha
PBIHKE TpYyJia U YCIEIIHO NPO(eCcCHOHAIBHO PEaTn30BbIBATHCS.

B nporecce onenku 0akanaBpoB HEOOXOIUMO UCHOJB3YIOTCS KaK TPaJULMOHHBIE, TaK U
MHHOBAI[MOHHBIE THIbI, BUJIBl U (GOpMBI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuLOHHbIE
CpeACTBa COBEPIICHCTBYIOTCS B pyClieé KOMIIETEHTHOCTHOTO IIOAXO0Ja, a WHHOBAI[MOHHBIC
CpeZCTBa aIalITUPOBAHBI JUIsl IOBCEMECTHOI'O MPUMEHEHUS B POCCUHCKOM BY30BCKOM MpPaKTHKE.

Llenpr nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHUS OOPa30BaTEIbHOW MPOTPAMMBI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpome:xkyTouHast aTTecTalUsl OCYIIECTBISETCS B KOHIE CEMeCTpa M 3aBepIlacT
U3y4yeHHe AMCLUUIUIMHBL, MOMOTaeT OLIEHUTh KPYNHbIE COBOKYIHOCTH 3HAaHUM W YMEHMH,
(dbopMHUpOBaHKE OTIPEICIICHHBIX KOMIIETEHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUS SBJSIFOTCS: JIOKJIAQA, TECThl IO
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3alllUTa NpakTUYecKux pador u T.m. KoHTpoib
YCBOGHHSI MaTepuaia BEAETCS PEeryIsipHO B TEUEHHE BCEro CeMecTpa Ha TPaKTHUYECKUX
(ceMUHapCKUX, 1aOOPATOPHBIX ) 3aHATHUSX.

No CPEJCTBA OLIEHUBAHUS, OO6pazoBaTenbHBIC
H/H HCIOJIb3YyEMbIC JId TCKYIIETO OLICHNBAHUA IMOKa3aTeIs pe3yJ'IBTaTBI TUCHUTUINHBL
(i)OpMI/IpOBaHI/IH KOMIICTCHIIMH
Ouenounnle cpeacTpa A Tekymeil arrecranun | OP-1. 3HaeT MeTOABI KPUTHUUECKOTO
OC-1 Kontponbnas padora Ne 1 aHaJIM3a U CUHTE3a HHPOPMAITUU
OC-2 KontposnbHas pabota Ne 2 OP-2 YMeer npuMEHSATh CUCTEMHBIN
OC-3 KontponbHas padora Ne 3 OJIXOJT JUTS PEIICHHS! TOCTABICHHBIX
OC-4 KontponbHas pabota Ne 4 3a1a9
OC-5 KontponbHas padora Ne 5 OP-3 Braneer HaBbIKaMK
OC-6 KourpomnpHas pabora Ne 6 pedrexcnu o moBogy COOCTBEHHOM
OC-7 KontponbHas pabota Ne 7 ¥ 9y)KOH MBICTHTEIIbHOM
JIESATEIIBHOCTH
OP-4. 3naer poab U MECTO




O1ueHoYHBIE CPeICTBA A5 MPOMEKYTOUHOI
aTTecTanuu
3a4eT (3K3aMeH)
0OC-8-10 Dk3ameH B popMme yCTHOTO
co0ecemoBaHM

MaTeMaTHKU B OOIIel KapTuHe
Hay4HOT'O 3HAHUS,

OP-5. 3Haer CTpyKTypy, COCTaB M
JTUTAKTUYECKIE €AMHUIIBI
Collep’KaHUs  HIKOJBHOTO  Kypca
MaTeMaTHKH.

OP-6 ymeer oCyImIeCTBIATH OTOOP
y4eOHOro COJAEp)KaHUsS U1 €ro
peaiMzalud B Pa3NUYHbIX (Hopmax
oOydeHHUs B  COOTBETCTBHH  C
COBpPEMEHHBIMH TPEeOOBaHUSMHU K
00pa3oBaHUIO.

OP-7 BnaneeT nelicTBUEM
MPOSKTUPOBAHMSI PA3TTUIHBIX (hopM
yueOHBIX 3aHATHH,

OP-8 BJIa/ieeT HaBBIKOM
MPUMEHEHUS pPa3jIMYHbIX METOJIOB,
MIPUEMOB M TEXHOJIOTUH B OOY4YECHHH
MaTeMaTuKe.

OP-9. 3HaeT XapaKTEPUCTUKY
JTUYHOCTHBIX, MPEAMETHBIX u
METamnpeaMETHBIX  PE3yJbTaTOB B
KOHTEKCTE OOyUEHUsI MaTeMaTHKE;
OP-10. Biageet HaBBIKOM
MIPUMEHEHHUSI Pa3JIMYHBIX METO/IOB,
MIPUEMOB U TEXHOJIOTUN B 00y4YeHUU
MaTeMaTuKe.

OP-11 Ywmeer oka3biBaTh
MearOTHYECKYIO TTOIICPKKY
00y4JarmuMcst B 3aBUCUMOCTH OT HX
00pa3oBaTeNbHbIX PE3YIbTATOB;
OP-12  Vmeer  OpraHu3oBBIBaTh
yueOHBIN porecc c
HCIIOJIb30BaHUEM BO3MOKHOCTEHN
o0pa3oBaTesIbHON Cpensl JUIs
pa3BUTHUsI MHTEpEca K MpPeIMETy B
paMKax YpOYHOM H BHEYPOYHOH
JIeATETbHOCTH.

OP-13. Bianeer HaBbIkamMu
OpraHu3ali 1 NPOBEICHUS
3aHATHI C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH 00pa30BaTebHOM
Cpeabl IS TOCTHKEHUS
00pa3oBaTeNbHBIX PE3yabTaTOB U
obecrnieueHus

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOro OO0OpYyNOBaHUS (IEMOHCTPALMOHHOIO
Mmartepuaia), a TaK >kKe MpOoIexypbl M KpPUTEPUU OLECHUBAHUS HHIUKATOPOB JOCTHKCHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBAHUS B MPOIIECCE OCBOCHMS 00pa30BaTEIbHON
nporpaMMel  IpejacraBieHsl B (DOHAE OLIEHOYHBIX CPEICTB A TEKYLIETO KOHTPOJIS
yCIIEBAaEMOCTH M MPOMEKYTOYHON aTTecTalluu Mo quciuminHe «I'eomerpusi».




Mamepuansi, ucnonvzyemole 011 MeKyuie20 KOHMpPOAA yCneeaemocmu
o0yuaruuxca no OucyunaIuHne
Marepuansl Juist Oprauu3aliy TeKyIIeH aTTecTalluy IPeICTaBlICHbI B 1.5 MPOrpaMMBl.

Mamepuanwi, ucnonvzyemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaAeMOCmu
o0yuarwuxca no OucyunIuHne

IlepeueHb BONPOCOB K IK3aMeHY
OC-8. 2 cemecTp

AHaJquTHYecKas reoMeTpusi 1 BEKTOpHast a.nreﬁpa

1.

10.

11.

12.

13.

14.

HamnpaBnennble oTpe3ku U BeKTOpbl. Cll0)KeHHE BEKTOPOB U €ro cBoicTBa. Pa3HOCTh ByX
BEKTOPOB.

YMHOKEHUE BEKTOPA HA YUCIIO U €r0 CBOMCTBA.

Cuctembl JIMHEHHO 3aBUCHUMBIX W JIMHEMHO HE3aBHUCUMBIX BEKTOPOB M HX CBOMCTBA.
[Ipu3HaKy KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

BekTopHoe mnpocTtpancTtBo. baszuc BekTOpHOro mnpoctpancrBa. KoopawHatel BeKTOpa B
TaHHOM Oasuce.

CkansipHoe npou3sBeneHre BeKTOpoB. CBOMCTBA CKAISIPHOTO MPOM3BEACHHS. Bhruncienue
CKaJIIPHOTO IPOU3BE/ICHUS TI0 KOOPAUHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0azuce
OpueHTtanus IUIOCKOCTH U NPOCTpaHCTBA. BekTOpHOE Npou3BeleHHE BEKTOPOB U €ro
CBOMCTBA.

CMmelraHHOE TPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

Koopaunatsl TO4YeKk Ha MJIOCKOCTH M B MPOCTpaHCTBE. PemieHwe mpocTtedmmux 3aaad B
koopauHatax. ®opmynsl mpeodbpazoBanus adhGUHHON U PIMOYTOIHHONW CUCTEM KOOPAUHAT
Ha TuiockocTu. @opmynbl  mpeoOpasoBaHus adhPUHHOM CHUCTEMBI KOOpPAWMHAT B
MPOCTPAHCTBE.

YpaBHEHHUS JINHUN U TOBEPXHOCTEM.

[IpuMeHeHne BEKTOPHO-KOOPAMHATHOTO METOJa K PEHICHUIO0 3aJad 3JIEeMEHTapHOU
T€OMETPUH.

VYpaBHeHHE TIpSIMOM Ha IJIOCKOCTH, 3aJaHHOW pPa3HbIMH  crocobamu.  YcloBue
MapauleIbHOCTH BEKTOpa M Mpsmoil. PacmosioxkeHune mnpsMOil OTHOCUTEIBHO CHUCTEMBI
KOOpJAUHAT

B3anmMHoe pacnioniokeHue IBYX IpsIMBbIX Ha MJIIOCKOCTH.

AHaMTHYECKOe 3aJaHhe TOJYIUIOCKOCTH. MeTpuuecKkue 3ajadyd TEOpHH MpsSMOM Ha
TIJIOCKOCTH.

YpaBHeHHS TUIOCKOCTH, 33aJaHHOW pa3IMYHBIMH crioco0amMu. BzanMHOe pacnoniokeHue

IJIOCKOCTU U CUCTEMbI KOOPAHUHAT. Bzaumnoe PacCIoJIOKCHUEC IBYX IUIOCKOCTEHA.



15. VpaBHeHus npsmoii B MpOCTpaHCTBE. B3auMHOe pacmosiokeHue NBYyX MpsSMbIX. B3aumHoe
PaCION0KEHUE MPAMOUN U TIIOCKOCTH.

16. AnanmuTHueckoe 3aJaHUE MOJYNPOCTpAaHCTBA. MeTpudecKkue 3aJadd TEOPUU MPSAMBIX H
IIJIOCKOCTEH.

17. TlpunokeHue TEOPUH MPSAMBIX U INIOCKOCTEH K PEIICHUIO 3a/1a4 3JIEMEHTApHOU F€OMETPUH.

18. Dmurc, cBOiCTBa dILIUIICA.

19. T'unepGona, cBOWiCTBA TUIIEPOOIHI.

20. JlupexTopraabHOE CBOMCTBO 3JUTHIICA M TUIIEPOOJIBI

21. Ilapaboma, cBoicTBa apaboIIbI.

22. OO0mee ypaBHEHHE KpHBOH BTOporo mopsiaka. Ilepeceuenue KpuBOil BTOpOTO MOpsIKa U
IpPsAMON. ACUMIITOTUYECKUE HAIIPABJICHMUS.

23. LleHTpbl KPUBBIX BTOPOTO MOPSAKA.

24. KacarenbHble K KPUBBIM BTOpOro mopsiika. ONTUYECKUE CBOMCTBA AJUIMIICA, TUIIEPOOIHI,
napaboJibl.

25. JlmaMeTpbl KpHBBIX BTOpOTO Mopsiaka. Teopema O CONPSHKEHHBIX IMaMETpax KpHUBOM
BTOPOro Nnopsiaka. ['1aBHble AUaMEeTpPhl U TJIaBHbIE HAIIPABJIEHUSI KPUBOU BTOPOTO MOPSAIKA.

26. XapakTepuCTUYECKOE€ ypaBHEHHE KpHBOW BToporo mnopsaka [IpuBenenue oOmiero
yYpaBHEHHsI KPHBOH BTOPOTO IMOpsIKAa K KaHOHMYecKoMy BuAy. Kmaccudukanms KpuBbIX
BTOPOTO MOPSAKA.

27. TloBepXxHOCTH BTOPOIO MOpPsiIKa. MeTo]1 CeYeHUH.

28. unuuapudeckre 1 KOHMUECKUE MTOBEPXHOCTH B IPOCTPAHCTBE.

29. TloBepxHOCTH BpalieHHs B IPOCTPAHCTBE.

30. DuMriconbl U TUIEPOOTIOUIBI, U X CBOKMCTBA.

31. ITapaGoyousl M UX CBOMCTBA.

32. TIpsmonuHeiiHble 00pa3yrolre MOBEPXHOCTEH BTOPOro MopsiaKa.

I'eomeTpuueckmne npeodpazoBaHus

1. Orobpaxenuss u  mnpeoOpa3zoBaHusi  MHOXecTB.  IIpomsBeneHue  (KOMIIO3UIUSA)

npeoOpa3oBaHuil, rpyma npeoopa3oBaHUiA.

2. JIBwKeHHUs IUIOCKOCTH: TapajjieNibHBI TepeHoC, BpallleHHue, oOceBas CHMMETpPHUS,

CKOJIb3S1I1asi CHMMETPHSI, UX CBOWCTBA.

3. CsaolicTBa IBWXEHUI 00IIEr0 BUAA.

4. OcHOBHas TeOpeMa JBHKEHHH MIIOCKOCTH.

5. T'eomerpuuecku paBHbIEe GUTYPHI U UX CBOWCTBA.

6. AHaTUTHYECKOE BBIPAKCHUE JBIDKEHUH IDIOCKOCTH. ['pyIma JBMKEHWUH IJIOCKOCTH H €€

noArpynmnsl. I'pynna cuMMeTpuii reoMeTpudeckoi GUrypsl.



7. Knaccudukanus IBHKEHUN IIIOCKOCTH TiepBoro pojaa. Teopema [lass.
8. Knaccuduxamus nBrKEHUH TIIOCKOCTA BTOPOTO POJIaA.
9. Tomorerus u ee cBoOiCTBA.
10. ITomoOust miockocTH, cBoicTBa momoous. Kiaccudukanus nmomobuit miockoctu. ['pymma
noao6uit u ee noarpynimsl. [logoOHbIe GUTypHI.
11. Addunnbie mnpeobpaszoBanus I1wiockoctd. CBoiictBa adpuHHBIX mHpeoOpa3oBaHUit
TUIOCKOCTH
12. OcnoBHas Teopema 00 adhGUHHBIX TPEOOPA3OBAHUAX TIOCKOCTH.
13. Ananutndeckoe BeIpakeHue adGUHHBIX TpeoOpa30BaHUN TIJIOCKOCTH.
14. TlepcnexTuBHO-adGrHHBIE TPe0OPa30BaHUS MIIOCKOCTH: CBOMCTBA, BHIBL.
15. I'pynna adhduHHBIX Tpeodpa3zoBaHUi TNIOCKOCTH U €€ MOITPYIIIIHL.
16. MHBepcusi MmIOCKOCTH OTHOCHUTENIBHO OKpPYKHOCTH. CBOICTBa MHBEPCHUU. AHAIUTUYECKOE
BBIpaXCHHE UHBEPCUH TIOCKOCTH.
17. Tlonstus o ABMXKEHMSIX MpocTpaHcTBa. CBOMCTBa ABMXKEHMHM mpocTpaHcTBa. IIpumepsl
JIBU>KEHUI MPOCTPAHCTBA.
18. IIpunoxeHue TEOPUH TEOMETPUUYECKUX MPEOOpPa3OBaHUN IUIOCKOCTH K PEIICHUIO 3aaad
3JIEeMEHTapHON T€OMETPHUH.
OC -9. 3 cemectp

IMocTpoeHus HA MJIOCKOCTH HUPKYJIEM M JIMHelikoii. OCHOBaHUS reOMeTPUH
1. AxcuoMbl MOCTpOeHHs LUPKYyJeM U JnHeilkod. OcHOBHBIE mocTpoeHus. Cxema pereHus
3aJa4 Ha MOCTPOEHHE
2. KoHCTpyKTHBHBIE MHOKECTBA/TEOMETPHUECKUE MECTa TOUEK
3. Metoa KOHCTPYKTHBHBIX MHOXecTB (Meron I'MT, meron mepecedeHuil) mMpu penieHun
3aJa4 Ha MOCTPOEHHUE.

[TprMeHeHnEe CBOMCTB IBUKEHUH K PEIICHUIO 33/1a4 Ha IIOCTPOCHUE.

[IpumeHeHne CBOMCTB TOMOTETUH U MOJ00MS K PEIISHUIO 3a/1a4 Ha TTOCTPOSHUE.
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6. AunreOpandeckuii METOJT PEIICHUS 3a7a9 Ha TIOCTPOCHUE.

7. TlpumeHeHHe CBOWCTB MHBEPCHHU K PELICHUIO 33]a4 Ha TOCTPOCHHE.

8. Kpurtepuii pazpemmmMocTy 3aja4 Ha MOCTPOSHHUE IUPKYIIEM U JIMHEUKOM.

9. 3amaum Ha MOCTPOEHUS, HEPA3PEIIUMBIC IIUPKYIIEM H JTHHEHKOM.

Metoabl n300paxxeHust

1. TlapamnensHOe€ TPOEKTHpOBaHWE M  €ro cBodcTBa. IloHATHE O  LEHTPaJIBLHOM

MMPOCKTUPOBAHUU.

2. Uzobpaxenue miockux GUryp npu napaielbHOM MIPOSKTHPOBAHUH.



3. MHM3oOpaxkeHne MHOTOTPAHHHMKOB IMPH TMapauieIbHOM TpoekTupoBanuu. Teopema Ilombke-

[IIBapua.

4. H300paxkeHHEe KPYyIibIX TEJ IPU NapauieIbHOM IIPOEKTUPOBAHUH.
5. AKCOHOMETpHS U €€ CBOMCTBA.

6. IlosHbBIC U HEMOJIHBIE U300PAKEHUS.

7. Pemienue mo3MIMOHHBIX 3a/1a4 Ha MOJIHBIX H300paKEHUSX.

8. Tlonsarue o merone Monxa.

OC - 10. 4 cemecTp
OcHOBaHUS TeOMETPUM U 3JIeMeHThI reomeTpuu Jlo0ayeBCKOro
1. Tlonstue 06 akcuomarudyeckoMm merone. TpeOoBaHMs, TPEAbIABIsIEMbIE K CUCTEME aKCHOM.
HenpoTuBopeunBOCTh CHCTEMBI aKCHOM Ha IIPUMEPE AKCUMOMATUKK Beins.
[TonHOTa M HE3aBUCUMOCTh CUCTEMBI AKCUOM Ha MPUMEpPE aKCUOMAaTUKU Beits.
Cucrema akcuoM I'minb0epra U CIeCTBUSI U3 AKCHOM.

[TocTpoeHune eBKIINI0BOM T€OMETPUH Ha OCHOBE akCcHoM Beitst

2
3
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5. HenpotuBopeunBocTh akcnomatuku [ minb0epra.
6. ILareiit noctynat EBkinaa u akcuoma napaiiensnoctu [lneidepa.

7. CymMma yrioB TpeyroibHUKOB U MATHIN MocTynaT EBkina.

8. [Ilepsas u BTOpas Teopemsl JIexxanapa.

9. [IIpemnoxeHusi, SKBUBAJCHTHBIC aKCHOME MapaUIeIbHOCTH (CYIIECTBOBAHUE TPEYTOJNIBHUKA,
CyMMa yTJIOB KOTOPOI'O PaBHa JIBYM MPSMBIM; CYLIECTBOBAHHUE YETHIPEXYTOJIBHUKA, CyMMa YIJIOB
KOTOPOT'O paBHa YETHIPEM NPSMBIM; CYLIECTBOBaHHE MOJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB;
KOJUIMHEAPHOCTh TPEX TOYEK, PABHOYIAJIEHHBIX OT MPSMOi; BO3SMOKHOCTh OIUCATh OKPYXHOCTh
BOKPYT JIF0OOT0 TPEYroJbHUKA; IEpeceueHne J00ro nepneHauKysspa K CTOpOHE OCTPOro yria
CO BTOPO# CTOPOHOIA).

10. Akcuoma  mapamienbHoctH  JloOaueBckoro. Cymma  yrjaoB — TpeyrojbHMKa U
YeThIPEXyrojibHUKa Ha MiockocTu JloGaueBckoro. Ilpu3Haku paBeHCTBa TPEYroJIbHUKOB Ha
mockocT JIobaueBckoro.

11. IMapannensHble mpsimble no JloOaueBckomy. Ilpusnak mapaminensHocTH. CylliecTBOBaHHUE
napajyieNbHBIX MpsMbIX 1Mo JloGaueBckoMy. YToJ MapajuielbHOCTH M ero cBoicTBa. DYyHKIUSA
JloGaueBckoro.

12. CaoiicTBa YeTHIPEXYTOIHHUKOB Ha IJIOCKOCTH JIoOaueBCKOTO.

13. CgpoiicTBa mapajuienabHbIX NPSAMBIX Ha MIockocTH JloOaueBckoro. Pacxopsmiuecs npsimbie
Ha riockocTy JIobayeBcKoro: Mpu3HaK U CBOMCTBA.

14. OxpyXHOCTb, SKBUAMCTAHTA U OPULIMKII Ha TUIOCKOCTH JIoGaueBCKOro U MX CBOMCTBA.



15. Wnrepnperanmst mmockoctu Jlobaueckoro (Moxenby Kemmu-Knelina Ha eBKIMAOBON
IUIOCKOCTH, Mozieib [lyaHkape Ha MOJIYIJIOCKOCTH U Ap.). HempoTuBOpeunBOCTh MiIaHUMETPUHU
Jlob6aueBckoro. HezaBucMMOCTh akcroMmbl napamiensHoctu Ilnefidepa oT ocTaiabHBIX aKCHOM
['mnbbepra.
16. IlonsTus IIMHBI OTPE3Ka, IUIOIIAAN MHOTOYTOJIbHUKA U 00beMa MHOTOTPaHHUKA.
17. OG30p aKkcHMOMAaTHK IUIAaHUMETPUM U CTEPEOMETPUH, IPEACTABICHHBIX B IIKOJIbHBIX
yueOHHUKax.

B koHIIe n3ydeHUs TUCIMITIMHBI TOABOASTCS UTOTU PadOTHI CTYACHTOB HA JIGKLIMOHHBIX H
NPAaKTHYECKHUX 3aHATHSX ITyTEM CyMMHPOBAHUS 3apaOOTaHHBIX 0aJUIOB B TEUYCHUE CEMECTPA.

Kpurepun oueHuBanusi 3HAHU 00y4aI0IIHUXCH MO JUCHUILIIIMHE

Dopmuposanue 6AITbHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCs

Ilocemenue PabGora Ha
ITocemenue
N NPAKTHYECKHUX | MPAKTUICCKUX DK3aMeH
JIEKIIUI .
3aHATUN 3aHATUIX
Pas0aiuioBka 1o 9x 1=9 15x 1=15
212 dauios 64 Gamna
3 BHJIaM paboT 0aJUI0B Bamnos
. 300
cemectp | CymMapHbIit 24 6anna 236 GamioB
9 Gay10B max OayIOB
Makc. 0ajut Max Max
maXx
ITocemenune Pabora Ha
Ilocemenne
. MPAKTUYCCKUX | MPAKTHICCKHIX DK3aMeH
JIEKIIAN o
3aHATUH 3aHATUIX
PaszbamoBka mmo 12 x 1=12 20x 1=20
272 6amna 96 OamnoB
24 BUJaM paboT 0amIoB Bannos
) U 400
cemectp | CyMMapHBIi 12 6annoB 20 6annos 304 Ganna
Oaj10B
Makc. bamn Max max Max Max

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 1, 3 cemecmpog

Ouenka Basel (3 3E)
COTITUIHOY 271-300
«XOpOLIOY» 211-270

«YOBJIETBOPUTEIILHO» 151-210
«HEYIOBJIETBOPUTEILHO» | 150 n MeHee

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 2 cemecmpa

Ouenka Basbl (4 3E)
COTITUIHOY 361-400
«XOpOLIO» 281-360

«YJOBJIETBOPUTEIILHO» 201-280

«HCYOOBJICTBOPUTECIILHO»

200 n meHee




6. MeTtoanuecKkue yKa3zaHus I 00y4alOLMXCsl 10 OCBOCHHMIO JHCIHMIIIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 00yJaromMXcsi TMOCEIICHHsI JIEKIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHATUAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3alaHMi NpernojaBares,
O3HAKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPATypPOH.

3anuce JIeKMH — OJHAa U3 (OpPM aKTHUBHOM CaMOCTOSATEIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 000011eHUs, HOPpMYIUPOBKH. B KoHIE Jekuun
mpernojaBarTesib OCTaBisieT Bpemsl (5 MHUHYT) JUIsi TOro, 4YTOOBI OOydYaroImuecs WMeIu
BO3MO>KHOCTbB 3aJ]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YacOB HEKOTOpBIE TEMbl HE YJAE€TCS OCBETUTh B IIOJHOM OOBEME,
[IO9TOMY IpEeNojaBaresb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpPbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, pEKOMEH/YS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOEHUs Marepuaja M CHUCTeMaTu3allMyd 3HAaHUM IO JUCLUUIUIMHE, HEO0O0XOIUMO
MOCTOSIHHO pa30MpaTh MaTepualibl JICKIMHA IO KOHCIIEKTaM W Y4eOHbIM TocoOmsM. B ciyuae
HEO0OX0AMMOCTH 00paIaThCsl K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

[Tpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHiTHs (UCHOJIb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JINTEPATYPY,
03HAKOMUTbBCS C JOMOJHUTEILHON JIUTEPAaTypOi, IIPU HEOOXOIMMOCTH JONOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOGHUU TEOPETUUECKOr0 MaTepHaia, CTYIEHTY ClielyeT oOpalmarbes 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTu4eckoro 3aHATHs IIPENo1aBaTelb 3HAKOMUT CTY/IEHTOB C TEMOM, OrjlalaeTr
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 3aJaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBIIIOJIHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTesio 3a KOHCYIbTalMel Win pazbsicHeHus MU, B
KOHIIE 3aHTHS IPOBOAUTCS ITPUEM BBIIIOJHEHHBIX 3aJIJaHUN, cOOECeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThbl BBINOTHEHUS IPAKTHUECKUX 3/IaHUH OLIEHUBAIOTCS B OajlaX, B COOTBETCTBHH C
0aJUIbHO-PEUTHHIOBOM CUCTEMON YHHUBEPCHUTETA.

IMnanbl npakTHYecknx 3aHaTuii (2 cemecrp)
3ansaTne 1.
Tema: Ilonsitue BekTopa. KossinHeapublie BekTopbl. PaBHbIe BeKTOpBI. JIMHeiiHbIE
onepanuy Hal BEKTOpaMHu.
1. llonsTMe BeKkTOpa, HYJIEBOIO BEKTOpA; ONpPEJENCHHUS PaBHBIX, KOJUIMHEAPHBIX,
IIPOTHUBOIIOJIOKHBIX, KOMIUIAHAPHBIX BEKTOPOB. JJIMHA BEKTOPA.
2. Omnepamnusi CJIOXEHHS BEKTOPOB: ONpEAETICHHEe CYMMBI BEKTOpPOB; CBOICTBa oOIepanuu
CIIOYKEHUS.
3. BbIunTaHue BEKTOPOB.
4. YMHOXEHME BEKTOpa Ha YHCJIO: OIpeesieHIe, CBOWCTBA ONEpaIH.
Pemute 3amaun: [2] Ne 1, 5, 6, 19, 24.

3ansrtue 2.
Tema: J/IuHeliHasi 3aBUCMMOCTD U JIMHEHHAs1 HE3ABHCUMOCTH BeKTOpPoB. Koopaunartsl
BEKTOPa B OTHOCHTEJILHO IaHHOI0 0a3ica U UX CBoOiicTBA.
JIuHeitHast KOMOMHAIMS BEKTOPOB. TpHUBHAIbHAS JIMHEHHAsE KOMOMHAIMS BEKTOPOB.
OrnpeneneHns IMHEWHO HE3aBUCUMOM U JINHEWHO 3aBUCUMOM CHCTEM BEKTOPOB.
JlocTaTo4yHbIe YCIOBHS JIMHEUHON 3aBUCUMOCTH BEKTOPOB.
TeopeMbl 0 TMHEHHON 3aBUCUMOCTH JIBYX, TPEX, YETBIPEX BEKTOPOB.
Onpenenenre BEKTOPHOIO IPOCTPAHCTBA.
Omnpenenenue 6a3uca BEKTOPHOIO MPOCTPAHCTBA. Pa3MepHOCTh MPOCTpaHCTBA.

ook owdE



7.

Omnpenenenue KoopaIuHaT BekTopa B 6a3uce. CBoiicTBa KOOpIUHAT.

Pemuts 3amaun: [2]27, 29, 61, 63, 69, 95 (a), 99 (a), 104 (ycTHO),

3ausartue 3.

Tema: AppunHas u NpAMOYrobHAas CHCTeMbl KOOPAUHAT B IpocTpaHcTBe. [lesenune

=

N

o

o N

9.

0Tpe3Ka B JaHHOM OTHOLIeHUH. PaccTosiHUE MeKTy IBYMSI TOUKAMM.
Omnpenenenue u 3ananue adphUHHON CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
Paaguyc-Bektop Touku. KoopaMHATH TOUKH.
[Ipocreiimme 3anaun, pemaeMblie B apGUHHON crcTeMe KOOpAWHAT (KOOPAMHATHI BEKTOPA,
COCIMHSIONIETO JIBE TOYKH; JICICHHE OTPE3Ka B 33/IaHHOM OTHOIICHHH).
[IpssMoyronbHas cucTeMa KOOpAUHAT.
[Ipocreiimme 3amaum, pemiaeMble B TPSIMOYTOJIBHOM CHCTEME KOOpIMHAT (3HATh
000CHOBaHUA).
OpueHTanus IOCKOCTH, OPUCHTAIUS IIPOCTPAHCTBA.
®opmyitel Tpeodpa3zoBaHust KOOPIUHAT.
Omnpenenenue GUrypsl, ypaBHeHUE (HEPABEHCTBO) (PUTYPHI.
[TpumeHeHre MeTo1a KOOPAWHAT K PEIICHHIO 3a/1a4 IIKOJIBHOTO Kypca TEOMETPHH.

Pemmts 3amaun: [2] Ne 203, 208, 215, 225, 989 (a), 990 (a), 1001.

3ansarue 4.

Tema: CxansipHoe npou3BeeHne BeKTOpoB. [I[puMeHeHe BEKTOPOB K pellIeHUIO 3a/1a4

1.

LIKOJILHOT0 Kypca reoMeTpHuH.
CkasipHOE TIPOM3BEICHHUE BEKTOPOB: OIpEAEICHUE, CBOWCTBA (KOMMYTAaTUBHOCTbD,
ACCOLIMaTUBHOCTh ~ OTHOCHTENBHO YMHOXXEHHUS Ha  YHUCIO. JTUCTPUOYTUBHOCTD.
HEO0OXOUMOE U JOCTATOYHOE YCJIOBHUS PABEHCTBA HYJIIO CKAJISPHOTO MPOU3BEICHUS,
CKaJISIPHBIN KBaJpaT, BEIYUCICHUE Yepe3 KOOPAMHATHI BEKTOPOB). OOG0OCHOBAaHUE CBOWCTB.

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

NS
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3ansaTue 5.

Tema: BekTopHOE M CMELIaHHOE NIPOU3BeIeHUE BEKTOPOB.
OrnpezenieHre OPUEHTUPOBAHHOTO TPEXMEPHOTO MPOCTPAHCTBA.
OrnpezneneHne BEKTOPHOTO MPOU3BENCHUS IByX BEKTOPOB.
I'eomeTpuyeckuil CMbICT MOAYJISI BEKTOPHOT'O MPOU3BEICHUS.
®opmyna Uil BBIUKCICHUS  BEKTOPHOIO  IPOM3BEIACHUS  4Yepe3  KOOPAUHATHI
MHOKHUTEJICH.
CBoiicTBa  BEKTOPHOTO  MPOU3BEACHUS:  AHTUKOMMYTATUBHOCTb  OTHOCHUTEIBHO
CKQJIAPHOTO MHOXHTENSI, JIUCTPUOYTUBHOCTH OTHOCUTEIBHO CIIOKCHHS, YCIOBUE
KOJUTMHEAPHOCTH BEKTOPOB (JJ0KA3aTENbCTBA CBOICTB).
Brruucnenue miomaan TpeyroibHUKAa ¢ TMOMOIIBI0 BEKTOPHOTO MPOW3BEACHUS (BBIBOJ
(bopMyITBI MIOMIAIN).
OnpeneneHre CMENIAHHOTO TPOU3BEACHUS TPEX BEKTOPOB.
['eomeTpruyecKuil CMBICT CMEIIAHHOTO TPOU3BEICHUs (C 0OOCHOBAHHEM).
®dopmyra 7151 BBIYUCICHHS CMEIIIAHHOTO MPOU3BENCHHS (3HATH BBIBO).

10. CgoiicTBa CMEIIAHHOTO MMPOU3BCACHUA C 000CHOBaHUEM MX:

d. HWHBApHMAHTHOCTH OTHOCHUTEIBHO I_[I/IKJ'II/I'—IeCKOI/I IEPECTAaHOBKHU,
b. u3MeHeHHe 3HAKa IIpU NMEPCCTAaHOBKE IBYX MHO)KI/ITCJ'Ief/’I;

C. acCOIMAaTHUBHOCTb OTHOCHTCIIBHO CKAISIPHOIO MHOKHUTEIIA,

d. I[I/ICTpI/I6yTI/IBHOCTB OTHOCHUTCIIBHO CJIOXXCHMHA.

5. ®opmyrna He0OXOAUMOTO U JOCTATOYHOIO YCIOBUH KOMIUIAHAPHOCTUHU TpPeX

6.
npou3BeAeHus (BBIBOJ (OPMYIIbI 00BEMa TETPadipa).

BEKTOPOB (C 00OCHOBaHUEM).
Beruuciienne o0bema Tapaisienenuiena, TeTpadapa C TOMOIIBI0 CMENIaHHOTO



Pemmuts 3anawm: [2] Ne 1012 (a, 6), 1036, 1019, 1022, 1023 (6), 1025 (6), 1031 (a), 1035,

3ansarue 6, 7.

Tema: lIpsamas munus. Pazandnbie cocoObl 3ajanus npsimoii. O0uiee ypaBHeHue
npsimoii. ['eomeTpudecknii cMbic/I 3Haka MHOro4ieHa AX + By + C. [lapaienbHocTs n
NePIEeHINKYJIAPHOCTD ABYX NPAMbIX. PaccTosiHue oT TOYKH 10 npsiMoil. MeToa KoOpAUHAT
B pellleHUN 32124 IIKOJbHOI0 Kypca reoMeTpuu

1. BwiBox ypaBHEHUS NMPSMOM, 3aJJaHHON TOYKON U HAIIPABJISIFOIITUM BEKTOPOM.
BrIBOI ypaBHEHUS NIPSAMOM, 3aJaHHON JBYMS TOUYKaMHU.
BbiBO# ypaBHEHMsI MNpsSMOM, 3aJaHHOM TOYKOM M TEPHEHIUKYISPHBIM BEKTOPOM.
HopmainbHblii BEKTOp MPSAMOM.
OO0miee ypaBHEHHE MPSMOH.
YpaBHEHHE NPSIMOM «B OTPE3KAX».
YpaBHEeHHE MIPSIMOM € YIIIOBBIM KO3 PHUIIMEHTOM.
Pacnionoxxenue npsMoil B cucreMe KOOpJIMHAT B 3aBUCHMOCTH OT PABEHCTBA HYIIIO
K03 (UIIMEHTOB B 00111eM YpaBHEHUH MPSMOIA.
Pemmuts 3amaun: [2] Ne 369 — 372 (yctHo), 373 (a, B, T, 1, %), 375, 376, 390, 392 (a, 0, B, 1, X),
395 (a, 0), 402.

wn

No ok

3anarue 8,9, 10.

Tema: Paziiuunblie cnoco0bl 3aJaHus MI10CKOCTH. O01ee ypaBHeHHE IJIOCKOCTH.
I'eomeTpuueckuii cMbICJ 3HaKa MHOTo4JeHa AX + By + Cz + D. BzaumHoe pacnoJioxkenune
2-X 1 3-x miockocreii. [Ipu3Haku napanieabHOCTH M NEePIEHIMKYJISIPHOCTH IBYX
IIocKocTeil. MeTpuyeckne 3a1a44 TeOPUM MJIOCKOCTH.

1. BsiBoA ypaBHEHMs MJIOCKOCTH, 33/1aHHON TOYKON M JBYMs HalpaBISIOLIMMHI BEKTOPaMHU.

2. BpIBoJ ypaBHEHUS MIIOCKOCTH, 3aJaHHOM TPEMsI TOUKAMH.

3. Ilapamerpuyeckue ypaBHEHHUs IUIOCKOCTH.

4. BpIBOJ ypaBHEHUS IUIOCKOCTH, 3a/laHHOM TOYKOW W NEPErneHIUKYJISIPHBIM BEKTOPOM.
HopmaibHbIl BEKTOP IIIIOCKOCTH.

5. Oobmee ypaBHEHHE TIIIOCKOCTH.

6. VYpaBHeHHE MJIOCKOCTU «B OTPE3KAX).

7. Teomerpuueckuil cMbICT KO3PPUIIMEHTOB B 00IIEM YpaBHEHUH IJIOCKOCTH.

8. PacnosnoxeHue MIOCKOCTH B CHUCTEME KOOPAMHAT B 3aBUCHUMOCTH OT PAaBEHCTBA HYIIIO

K03 (UIIMEHTOB B 00111€EM YpaBHEHUH IJIOCKOCTH.
9. T'eomerpuueckuii cMbici 3HaKa MHOrowieHa Ax + By+ Cz+ D.
Pemmts 3amaun: [2] Ne 1059 (a), 1060 (a), 1075 (a), 1065 (yctHO), 1066, 1079.

3anarue 11, 12.

Tema: Paznu4unbie cioco0bl 3a1aHUsA NPSIMOI.
BrIBOI ypaBHEHUS IPAMOM, 3aJaHHOW TOYKOM M HAMPABIIAIOIIMM BEKTOPOM.
[TapameTpuyeckne, KAHOHUYECKUE YPABHEHUS IIPSIMOM.
BbIBOJ| ypaBHEHMS NPSIMOM, 3aJaHHON JBYMS TOUKaMHU.
YpaBHeHUe MPsIMOH, 3aJaHHOH IByMs TIOCKOCTsIMU. O0I1iee ypaBHEHHE MPSIMOH.
[lepexon oT oOmiero ypaBHEHMsI MPSAMON K NapaMeTPUUECKUM WM KAaHOHUYECKUM
YPaBHEHUSIM.

6. HccrmemoBaHme B3aUMHOTO pPAacIOJIOKEHHUS ABYX THpsAMbIX. OOOCHOBaHHE YCIIOBHA,
ONpEACIAIOINX MpsIMBIE  CKPEILMBAIOIIMECA. IEPECEKAIOIINECs, IapajlleNbHbIE,
COBIIAJIAIOIIHE. .

Pemuts 3amaun: [2] Ne 1133 (a, 6, B), 1135, 1140 (a, 6, B), 1141, 1143 (a).
3ansaTue 13.
KonTpoabsHnas padora
3ansaTue 14, 15.
Tema: Duunc, runep6oJia, napadoJia. @okycobl U AUPEKTPHUCHI JMHHI BTOPOT0 NMOPSAKA.

asrONE



BrIBOI ypaBHEHUS IIPAMOM, 3aJAHHONW TOYKOM W HAIIPABIISIOIIMM BEKTOPOM.
1. Omnpenenenue >uHICa, €TO CBOMCTRBA.
2. Ompenenenue rumnepooibl, ee CBOMCTBA.
3. Omnpenenenue napabobl, €€ CBOMCTBRA.
4. ®oKychl U JUPEKTPUCHI JUHUI BTOPOTO.
Pemute 3amaun: [2] Ne.764, 756, 796(a, 1), 797(a), 823, 831(a).

3anarue 16, 17.
Tema: [IpeoOpa3oBannsi IJI0CKOCTH. /[ BUKeHUs. [|BU:KeHMs IEPBOTr0 M BTOPOIo poaa.
®opmy.ibl ABUKeHU. IIpuMeHenne K peleHuIo 3a1a4.

1. CymectByeT a1: napauienbHbIi IEpeHOC, IOBOPOT, CAUMMETPUS, - 0OTOOpaXKkaroye: a)
npsMyIo Ha ce0si; 0) mapy mapajuienbHBIX MPSIMBIX Ha ceOs;

B) OZIMH OTPE30K Ha IPYroi OTPE30K;
I) J1y4 Ha COHANpPaBICHHBIN C HUM;
1) napy MepeceKarouxcs NpsiMbIX Ha ce0s;
€) TouKy A Ha Touky B.
2. TlapasenbHbId EpEeHOC 3a1aH mapoi cootBeTcTByoMMX Touek M(1;-3) u M'(7;0).
3anmcats (HOpMYIIBI MAPAILICITBHOTO TIEPEHOCa U HAaUTH 00pa3 mpsimoit 2x +3Yy-2=0.
3. [NapannensHbIii epeHoc 3a1ad popmynamu x' =X + 2, y' =y — 8. Ha npsmoii
£: 2x — 3y — 7 = 0. HaiiT TouKy, KOTOpas IpHU JAaHHOM IE€PEHOCE TOMAAaeT Ha IPAMYIO m: 7X —
y+5=0.
4. Jlanbl ABa paBHbIX HenapauieabHbIX oTpe3ka AB, A'B' u npsimast €. [Toctpouts 00pa3 npsmoit
{ nmpu noBopoTe, NepeBoAIIUM TOUkU A U B coorBeTcTBeHHO B Touku A' 1 B'.
5. Ha mpsimbix £: x+2y-8=0 u m: 5x-3y+1=0. Haiimute TOUYKH, CHMMETPUYIHBIE OTHOCUTEIBHO
Hayajua KOOpJAuHaT.
6. lanb! 1Be pa3nuunble Touku B, B' u npsmas (. [loctpouts 00pa3 npsmoii £ npu oceBoit
CUMMETpPHUHU. 17151 KOTopol ToUukH B, B' ABISAI0OTCA COOTBETCTBYIOIUMM.
7. Haittu xoopauHaThl oOpa3a Touku A (1, 1) npu ckomnp3siiiell CMMMETpUH, IPU KOTOPOH TOUKa
0O (0, 0)u B (1, 2), nepexoasimue coorBeTcTBeHHO B Touku O' (2, 5) u B' (4, 4).
8. CoctaBUTh (POPMYIIBI ABMXKEHUS [IEPBOTO POJIA, IPU KOTOPOM Ipsimast X - y= 0 siBisieTcst
oOpa3oM npsiMoii X - y - 4 =0, a Touka A (2, 0) — uHBapHaHTHa.
9. BeIsicHUTD, Kakue U3 JaHHBIX (OpMyII ABISIOTCA hopMmynamu IBHKeHU. OnpeaenuTs BU
JIBYDKEHUS.
ax'=%x-4/5y+1 0)x'=2x+y+1 B)Xx'=-X+2
y' =4/5x +3/5y -1 y'=x+2 '=-y-4

1. B tpaneuuun ABCJ] Ttouku O u M cepenunbl otpe3koB AC u CJ] coOTBETCTBEHHO.

[Toctpouts 06pa3z A BCM npu komnozuiu npeodpasoanuit Sas® Tea © Zo.
3anarue 18, 19.
Tema: Ilpeodpa3zoBanus miuockoctu. Ilonodue u romorerus.

1. CymectByeT M TOMOTETHs, OTOOpaxaromias: a) OJHY HU3 JBYX IEPECeKaroINnXCs
(mapasuienbHbIX) IPSAMBIX Ha JIPYTylo; 0) Jyd B €eMy COHAIPaBJICHHBIH (IIPOTUBOIOJIOKHO
HAIpPaBJIEHHBI); B) OKPY>KHOCTh Ha HEPABHYIO €l OKPY>KHOCTb.

2. Kakum mpeoOpa3oBaHueM SBISETCS MPOU3BEIECHUE JIBYX TOMOTETHH ¢ OOIIMM LIEHTPOM
(c pa3nMYHBIMH LIEHTpaMHu)?

3. Kakoe u3 nanubIx mpeodpa3oBaHuil sBiIseTCs M0100ueM:

x=3x-4y+1 X =8x +y+ 3
y=4x+3y-2 y= x+8y-3
4. Haiitu xoopauHathl 06pa3za Touku A (2;-4) MpU rOMOTETHH C LIEHTPOM C;-8)mn

Ko PureHTom K = - 3.
5. Haiiti nentp u ko3huimeHT romoretHn otodpakaromero Touku A(-2;1), B(2;-1)
COOTBETCTBEHHO B Touku A (6;5), B'(6,11).



6. ABCJ] — tpaneuus, M u K — cepenunst orpeskoB CJ/l u BJl cootBercTBeHHO, O- TOUKa
nepeceueHuss aumaroHanei. Iloctpouth o00pa3 detwipexyrombaunka KMCO mpu
KoMIIo3uImHK npeodpazosannii Sas° R %%4° Tce © H 2p.

7. Jloka3zate, uto eciau A1,B1,C1 — cepeaunnl ctopon Tpeyroibarka ABC, To TpeyroibHUK
ABC romorerndex tpeyroiapHuky AiBiCi.

8. B ABC/] Touku A1,B1,C1,/11 — nenTpsl Tsxect Tpeyronbsaukos BC/, C/IA, JIAB,

ABC cootBerctBerHo. Haiitu mnomanp yetsipexyronbanka A1B1C1/11, ecmu Sapci=P.

9. JloxazaTh, 4TO TOYKA MEepeceueHus JuaroHajiel Tparnenuu U TouKa nepeceueHus
NPOIOJDKEHHS OOKOBBIX CTOPOH JIEXKAT Ha MPSMOM, MPOXOIAIIEH Yepe3 CepeHbI
OCHOBaHUH Tparenuu.

3anstue 20. KouTpoabHasi padora.

ILnanbl npakTHYeCKHX 3aHATHIA (3 ceMmecTp)

3ausrtue 1 - 5. [locTpoeHust UMPKYJIeM U JTUHEHKOM.

1. Ha mutockocT HaprcoBaHa OKPY>KHOCTb, HO LIEHTp €€ He oTMeueH. [locTpoiite ero.

2. [TocTpoiiTe TpeyroJIbHUK, €CJIH 3a4aHbl CTOPOHA, IPWICKALIUN K HEH YroJI U CyMMa JIBYX
JPYTHX CTOPOH.

3. ITocTpoliTe TpEYroJbHUK, €CIIH 3a4aHbl CTOPOHA, IIPWICKALIUN K HEH yroJl U pa3HOCTh
JBYX APYTUX CTOPOH.

4. UYepes naHHyO TOYKY IPOBECTH NMPAMYHO, TAPAJLIEIBbHYIO JaHHOM IPSIMOM.

S. IIpoBenuTe KacaTeabHYIO K OKPY>KHOCTH, IPOXOJALLYIO UEPE3 JaHHYIO TOUKY BHE
OKPY’KHOCTH.

6. IIpoBeanTe OOLIYIO KaCAaTEIBbHYIO K IBYM JaHHBIM OKPY>KHOCTSIM.

7. JlaH OTpe30K IIMHBI @ U HATYPAJIBbHOE YKUCIIO N. [IOCTPOUTH OTPE30K JUIHHBI .

8. JlaH OTpe30K [UIMHBI @ U HaTypajibHble ykciaa m 1 n. [TocTpouTs 0Tpe3ok UIMHBI m/n a.
9. JlaHBI OTPE3KH ¢ JJIMHAMU a, b, ¢. [locTpouTs 0TPE30K, ATMHA KOTOPOTO paBHA ab/c.

10.  Jlanbl oTpe3ku ¢ JuinHaMHu a 1 b. [TocTpouTh OTpe30K AJIMHBI .

11. Jan yroy. BHyTpH yria HalTH TOUYKY, HAXOJSAUIYIOCS Ha 33JIaHHBIX PACCTOSHUAX OT
CTOPOH yrJa.

12.  TlocTpouTh TpEyroJbHHK IO CTOPOHE, OMYIICHHOW Ha HEE BBICOTE U PAJINYCy ONMHUCAHHOM
OKpYXHOCTU. CKOJIBKO MOJIYYUTCSI TPEYTOJIbHUKOB?

13. B maHHOM TpeyrojbHHUKE MPOBECTH MPSIMYIO, MapauIeIbHYI0 OCHOBAHHUIO TaK, YTOOBI

CyMMa OTpPE3KOB OOKOBBIX CTOPOH, 3aKIIOUYEHHBIX MEXKAY ITON MPSIMON M OCHOBaHHEM, ObLia
paBHAa OCHOBAHHIO.

14. Jansl Tpu Touku A, B u C, He nexaiue Ha ongHoM npsmoil. [Iposectu npsimyto,
nepecekaronryto otpe3ok AC B Touke X, a otpe3ok BC — B Touke Y Takum oOpazom, uro AX =
XY = YB.

3ansaTue 6. [loctpoenue 1ByCTOpPOHHEH JIMHEHKOM.

1. ITocTpoliTe HEHTp NJAHHOW OKPYKHOCTH C IIOMOIIBIO IBYCTOPOHHEH JIMHENKH, €CIIU
W3BECTHO, YTO IIMPUHA JIMHEVKN MEHBIIIE JUAMETPA OKPYKHOCTH.

2. Hanbl yron AOB, npsimast | u Touka P Ha Helt. C moMOIIbI0 0JTHOW ABYCTOPOHHEH
JUHENKU npoBeaAnuTe Yepes Touky P npsamele, oOpasyrouiue ¢ mpsimoii | yroi, paBubiil yriy AOB.
3. Janbl oTpe3ok AB, HenapaiiensHast emy npsiMast | 1 Touka M Ha Heil. C momonibio
OJIHO IBYCTOpPOHHEH JIMHEUKH MMOCTPONTE TOUKH IepeceueHus NpsiMoi |1 ¢ OKpy>KHOCTBIO
panunyca AB c nentpom M.

4. Hanbl npsamas | u orpezok OA, napaenbhsbiii 1. C momolso 01HO#M 1BYyCTOPOHHEN
JMHEWKU TOCTPOMTE TOUKH IepecedeHus npsmoii | ¢ okpyxxnocteio paguyca OA c nentpom O.
S. Hansr otpe3kn O1A1 1 O2A2. C moMoIIbo 0THON ABYCTOPOHHEH JIMHEUKHU TIOCTPONTE

panuKaibHYIO OCh OKpyxHOcTel paguyca O1A1 u O2A2 ¢ nentpamu O1 1 O2 COOTBETCTBEHHO.



6. BrImonmHUTE MOCTPOSHUS C TOMOIIBIO THHEUKH C JBYMSI TAPAIIICIIbHBIMU KPasiMH
(IByCTOpOHHEH TUHEHKH) 0€3 UPKYIIS.

a) I[locrpoiite OuccekTpucy aanHoro yria AOB.

0) Han octpsrit yron AOB. Iloctpoiite yron BOC, 6uccekTprcoit KOTOpOro sSBISETCS

aya OA.
7. C nomol1ipo 0HON ABYCTOPOHHEHN JIMHEWKU BOCCTABHTE MEPIICHANKYIISAP K JTaHHOU
npsmMoii | B qanHoi Touke A.
8. C nomol1ibo 0HON ABYCTOPOHHEHN JIMHEHKU:

a) yepe3 JaHHYIO TOUKY MPOBEAUTE MPSIMYIO0, MAPAUICIbHYIO JAaHHON IPSIMOA;
0) mocTpoiite cepeuHy JaHHOTO OTpe3Ka.

9. JlaHa nuHEKa MOCTOSIHHON IIUPUHBI (T.€. C MApaJICIIBHBIMU KPasiMu) U 0€3 IeTICHHIA.
[TocTpoiiTe OUCCEKTPUCY TAaHHOTO YTJIa.
10. Paznenure nanHblil OTPE30K MONOJIAM C TIOMOUIBIO JIMHEHKH C TapaJUICIbHBIMU KPasiMu U

0e3 nejIeHun.

3aunstue 7. [locTpoeHue JTHHEHKO# ¢ ITAJTOHOM JIJIMHBI.

1. CoenuHuTh JBE TOUYKHU NPSIMOIO U HATH TOUKY IIEPECEUEHHUs IBYX MPAMBIX B CiIyyae,
€CJIM 3TH IIPsIMbIE HENapaJlJIeIIbHBL.

2. OTHOXUTh JaHHBII OTPE30K HA JAHHOUN IPSIMOM OT HEKOTOPOM TOUKH.

3. JIaHHBIN YroJl OTJIOKHUTH IPU JAHHOMW MPSMOU WIIA MOCTPOUTH MPSAMYI0, IEPECEKAIOILYIO
JAHHYIO IPSIMYIO MO/ JAHHBIM YTJIOM.

4. UYepes naHHyO TOYKY IIPOBECTH MMAPATUIEIBHYIO K TAHHOW IIPSMOM .

5. K nannHoli npsiMoil IpoBeCTH NEPHIEHIUKYIISP.

3ansTue 8, 9. [locTpoenust oAHUM HUPKYJIEM.

1. Pa3nenute OKpyXHOCTb C JaHHBIM LIEGHTPOM Ha 6 paBHBIX YaCTEH, MOJIB3YysACh TOJBKO
LHUPKYJIEM.
2. ITonb3ysich TOJMBKO HUPKYJIEM, YABOWTE JAHHBIN OTPE30K, T.€. IOCTPOMTE Ul JaHHBIX

touek A u B Takyro touky C, uyto0sl Touku A, B, C nexanu Ha onHo# npsimoit (B mexny A u C)
u AC =2AB.

3. ITocTpouTs OTPE30K, B 2" pa3 MEHBIINI JaHHOTO OTpe3Ka (pa3ieuTh JaHHbIA OTPE30K
ABHa 2,4, ..., 2" paBHbIX yacTeii).

4. (nepBast ocHOBHas omnepauus). Ha npsimoit, 3aganHoi AByMst Toukamu A u B, moctpouts
OJIHY WJIU HECKOJIBKO TOYEK.

S. Ot naitnoit Touku C OTJI0KHUTH OTPE30K PaBHBIN U apasuleIbHbIA JaHHOMY OTpe3Ky AB.
6. (TpeTbs ocHOBHas onepanus). HaifTi Touku nepeceyeHus ABYX JTaHHBIX OKPYKHOCTEH

(0, [MBJ) u (O, |CD]).

3ansaTue 10. BocctanoB/ieHHe TPEYTrOJbHUKA 110 CEPEeAUHHOMY NEePHEHAUKYJIAPY OAHOM U3
€ro CTOpoH, NPAMOIi, coAepsKaleil BLICOTY, H TOUYKE.

1. BoccTaHOBUTH TPEYrobHUK, €CJIM JaHbl BEPLUIMHA TPEYTOJIbHUKA, IIPAMasi, COAEpIKaIast
BBICOTY, U IIpsIMasi, COJleprKalasi CepeAMHHbBIN NepIeHANKYIAp. (PaCCMOTPETH BCE Cllydan).

2. BoccTaHOBUTH TPEYrobHUK, €CJIN AaHbl HHIIEHTP TPEYTOJbHUKA, IPSIMast, COeprKalas
BBICOTY, U IIpsIMasi, COJIep Kalllasi CEpEANHHBIN NEPIICHIUKYJISP.

3. BoccTaHOBUTE TpeyroiabHUK, €CIIM JaHbl OCHOBAaHHE OMCCEKTPUCHI TPEYTOJIbHUKA,
npsiMasi, CoJiepaKallasi BEICOTY, M IPsAMast, COAEPIKaIas CepeANHHBIN MEPIEHAUKYIISP.
(paccMOTpeTh Bce ciydan).

3anstue 11. KonrpoasHas padora.



3austue 12, IlapaanenbHoe  mnpoekTupoBaHue. M3o0paskeHHe  MJIOCKHUX U
NMPOCTPAHCTBEHHBIX (PUTYP B NApa/LIeIbHON NPOEKIHH.

Llenb: OcHOBHBIE (aKThl MapaIICTbHON T€OMETPUN; U300pAKEHHUE TUIOCKUX U
MPOCTPAHCTBEHHBIX (DUTYP B MapajlieTbHONH MTPOEKIIUH.

1. ITocTpoiite mapaIeabHY0 TPOCSKIIMI0 PABHOCTOPOHHETO TPEYTroJIbHUKA. B HeM n3o0pasure:
a) CpEeIHION0 JUHUIO;
0) pamuyc BIIMCAaHHOW OKPY>KHOCTH;
B) paJNyC ONMHMCAHHON OKPY>KHOCTH.

2. Tano nzobpaxenue pom6a. Haiimure nzodpaskeHue ero BBICOTHI, €CIIM OCTPBIA yroi pomba
paBeH 60°.

3. laHo n3o0pakeHne TpeyroJibHUKa U IBYX ero BeICOT. [locTpoiiTe n3o0paskeHue neHrpa
OKPY>KHOCTH, OITMCAHHOW OKOJIO JAHHOTO TPEYTrOJbHUKA.

4. JlaHo n300pakeHHe paBHOOCIPESHHOTO TPEYTOJIbHUKA, B KOTOPOM OOKOBasi CTOpPOHA B J[Ba pa3a
Oosbiie ero ocHoBaHusl. [locTpoiiTe H300paKeHUsT BCEX €ro 3aMevaTeIbHbIX TOUYCK.

5. IoctpoiitTe mapamieabHy0 NPOEKIUIO GUTYPBI, SBISIONIYIOCS 00beAMHEHUEM KBaipaTa u
PaBHOCTOPOHHETO TPEYTOJIbHUKA, UMEIOIINX OOIIYI0 CTOPOHY.

6. [ToctpotiTe n300pakeHUE OKPYKHOCTH C 3aIaHHBIM PAHyCOM.

JomaiHee 3anaHue.
1. ITocTpoiite napaienbHy0 OIpOeKIHIo KBajapara. B HeM uzo0pasure:
a) paJinyC BIMCAHHON OKPY>KHOCTH;
6) Pagnyc onncaHHON OKpYXHOCTH;
B) IEPIEHANKYJISIP, TPOBEACHHBIN U3 BepiinHbl A Ha ipsmyro DM, rie M —
cepeanHa cTopoHsl AB.

2.lano uzobpaxenue Tpeyronbauka ABC, ogna ctopona AB kotoporo pasna 10cMm., a nqpyras
cropona AC — 8cwm. [TocTpoiiTe n3o0paskeHre OMCCEKTPHUCH JAHHOTO TPEYTOJIbHUKA,
NPOBEIEHHON U3 BepIIMHBI A.

3. IlocTpoiiTe mapauieabHYIO IPOEKIMIO KBaipaTa, BIMCAHHOTO B MPaBUIbHBINA TPEYrOJIbHHUK.

3ansTue 13, 14. Ilosinble U HenoIHbIe n300paskenus. [lo3unuonnpie 3aaaun. [locrpoenue
CeYeHMId.

[enb: [ToHsATHE TOTHOTO U HEMOJIHOTO N300paKEHUsI, METO/IbI TIOCTPOCHHUM CeYeHHH.

1. Jana mpoeKTUPYIOIIas IIIOCKOCTh U MpsiMasi 00IIero moyioxeHus. HallTu Touky nepecedeHust
IIPSIMOM C TaHHOM IIJIOCKOCTBIO.

2. IlocTpouTh CeueHHE MPAaBUIBHOM NATUYTOJIBHOM MPU3MBI INTIOCKOCTHIO, TPOXOASIIEN yepes
Toukd M 1 P Ha G0KOBBIX pebpax NMpu3MBbl, He IPUHAJIEKALINE OJTHON I'paHH, U TouKy K Ha
OOKOBOI rpaHu, HE COJIEPIKaIEH YKa3aHHBIX pedep.

3. ITocTpouTh ceueHNEe NPABUIIBHOM IIECTUYTOJIBHOM MPU3MBI INIOCKOCTBIO, 33JaHHON CIIEJIOM,
HE MepeceKaroluM OCHOBAaHUS MPU3MbI U TOUKOM, JIe¥Kalllel B MIIOCKOCTH BEPXHET0 OCHOBaHUS
IIPU3MBL.



JlomarHee 3a1aHue.
1. Yepes Touky M B ocHoBanuu mectuyrosbHoi nupamuasl OABCJIEH nposenena
MJIOCKOCTh, MapajuiesibHas 6okoBoi rpanun OAH. [TocTpouTts ceuenre mupamMuIbl TOM
IUIOCKOCTBIO (32 TOUKy M B3sTh IeHTpou TpeyroyibHuka ABH).
2. [Toctpouts ceyenue nsatuyroiabHor npusMsel ABCJIEAOBOCO/I0EO miiockocThto,
npoxosuiei yepe3 Touky M Ha pedpe C0/10 a mapamnensao npsmeiM COEO u AOEQ
3anusiTue 15. KonrpouabHas padora.

IInanbl npakTHYecKuX 3aHATHIL (4 cemecTp)

3ansaTue 1, 2. Tpeyroabuuku. CymMma yrioB TpeyrojibHHKA. 3aMedaTejbHble TOYKH M
JIMHUH TpeyroJibHuka. Teopema Iludaropa. Ilpu3snaku paBeHCTBa TPEYroJbHUKOB.

Ha 3anstun CUCTCMATU3UPYIOTCA 3HAHUA YYalllUXCAd O TPCYTOJIbHUKAX M €Tr0o BBICOTAX, €TO
MeAMaHax, yJauecs: GopMyIUPYIOT U JOKA3bIBAIOT TEOPEMbI O TOUYKE MEepecedeHHs] MeIuaH, O
NOJOOMH TPEYrOJIbHUKOB, BBIBOJAT (OPMYITY HAXOXKIEHHS MeIuaHbl TPEYrojJbHUKA, €CIU
U3BECTHBI €r0 CTOPOHBI, ((OPMYIHUPYIOT U JOKA3BIBAIOT TEOPEMBI O TOUKE MEPECEUCHUSI BBICOT, O
NOJOOMH TPEYTOJILHUKOB, OOpPa30BaHHBIX BBICOTOM, OIMYIIEHHOW M BEPIIMHBI MPSIMOTO yria
JAHHOTO TPEYTOJIbHUKA; BRIBOJAT (POPMYITY HaXOKJICHHS BBICOTHI TPEYTrOJIbHUKA, €CITH U3BECTHBI
€TI0 CTOPOHBI; 3BHAKOMATCA ¢ MUHHUMAJIbHBIM CBOICTBOM TPCYroJIbHUKA.

Teopema. BbICOTBI TPEYTOJIBHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

3ameuanue: B ciiydae TymoyroiapbHOro TpEyroiibHHKa OCHOBAHHUSI €ro BBICOT HAXOISATCS Ha

MPOJOHKCHUSIX CTOPOH, MPUJICKANINX K TYIIOMY YIITy:

Omnpenenenue 1. Touka nmepeceueHus BBICOT TPEYTOJIbHUKA HA3BIBAETCS OPTOLEHTPOM.

Omnpenenenne 2. TpeyronbHUK, 00pa30BaHHBI OCHOBAHUSMHU BBICOT TPEYrOJIbHUKA, HA3BIBACTCS

OPTOLECHTPUYECKUM.

3agaHus:

1. JlokazaTh, 4YTO [N TPOM3BONBHOTO TpeyronbHuka ABC BepHO paBEHCTBO:
1 1 1 1

h, h, h r

a C

,rae I' - paguyc BIUCaHHOM B TPEYTOJBbHUK OKPYKHOCTH.

2. ITycte O, Q, M u H — COOTBETCTBEHHO LIEHTpPHI ONMCAHHOM, BIMCAHHON OKpPY>KHOCTEH,
TOYKa MEepeceueHuss Meual 1 TOYKa IepecedeHus BbIcoT TpeyroiabHuka ABC. Jlokaxwure, 4yTo
€CJIN JBe JII0ObIe U3 3TUX TOYEK COBIAAAIOT, TO 3TOT TPEYIOJbHUK — PABHOCTOPOHHHUH.

3. Bricotsl ocTpoyronsHoro tpeyroasHuka ABC nepecekarorest B Touke O, a Ha OTpe3Kax
OB u OC Bpi6pans! Toukn Bt u C1, wis kotopeix £ AB1C ==2AC1B = 90°_ Jlokasars, uro
AB1 =AC!.

(3apy6Oexnble MmaTeMaTudeckue onumnuasl: Heto-Mopk, 76).

Teopema. Meauansl TpeyroJibHUKa IEPECEKAOTCS B OJJTHOM TOUKe.
Onpenenenne 1. Touka nepecedeHus: BEICOT TPEYTOIbHUKA HA3bIBAETCS LIEHTPOUIOM.
1. JlnHa MeraHbl TPEYToJIbHUKA BhIpakaeTcs popMyIioi

rac a, b, C — IJIMHBI CTOPOH TPCYTOJIbHUKA.

2. I[.HH BCAKOI'0O TPCYTrOJIbHUKA BBITTOJIHACTCA COOTHOILICHHC:!



3
Ma? + Mp? + M2 = " (@ + b? + c?).

9 2 ,_ 27TR?
4. Ma, Mp ¥ Mc — MEIUAHBI TPEYTOJIbHUKA. JIOKa)KUTE, 4TO eCiu Ma” + Mp” + M = 4
TO TPEYroJbHUK PaBHOCTOPOHHUH, r/ie R — panuyc onncaHHoOi OKpYKHOCTH.
Teopema. BUCCEKTPUCHI TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE.
Omnpenenenue 1. Touka nepeceueHus: BEICOT TPEYTOJIbHUKA HAa3bIBACTCS MHIICHTPOM.
5. [Myctb la, b, lc — OuccekTprchl TpeyroabHUKa, P — ero mnosnynepumerp. Jokaxure, 4To
eciu
122 + 1% + 1% = p?, To TpeyroNbHUK PaBHOCTOPOHHHIA.
6. Jan AABC. buccektpucet AA1, BB1 u CC;y ero BHyTpeHHHUX YIJIOB IEPECEKAIOTCS B

touke O. M3BecTHO, uTo TpeyroapHukd AOB1 1 AOC: ciMMeTpUYHBI OTHOCUTEIBHO MPSMOMA
AO, tpeyrompauku A10B n BOC; — otHocutensno BO, a tpeyronsauku A10C u B1OC —
otHocutensHo OC. Jlokazate, uto AABC — paBHOCTOpOHHUIA.

JlomaniHee 3aaHue.

1. BeicoTsl ocTpoyronbsHoro TpeyroiasHuka ABC nepecekatorcs B Touke O, a Ha oTpe3kax OB u
OC Boi6pansl Touku B u C , miig kotopeix AB C == AC B =. Jloka3ats, uto AB =AC .

2. TpeyroiapHHKE JBE BHICOTHI HE MEHBIIIE CTOPOH, HAa KOTOpPBIE OHHU OIylIeHbl. Halianre yrisi
TpeyroibHuka. (Becepoccuiickas onumnuana, 1964r.(Mocksa)).

3. ITycts M3, My, Me — MeAMAHBI TPEYTOJIBHUKA, a Na, Nb, Nc — ero BeicoTHI. JloKaXkuTe, 4TO eCiu

m, . m, , m .
h_ + — + — = 3, TO TPECYI'OJIbHUK PABHOCTOPOHHUHU.
a b c

3ansrue 3. [lapaauaesorpamm. 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
u MNPQ — napannenorpammel.

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

3. CropoHsl apajuienorpaMma paBHbl 2 1 4, a yros Mexay HUMH paBeH 600. Uepes BepiInHy
3TOTO YIjia MPOBEJEHBI MPSMbIE, TPOXOSIINE Yepe3 CEPEANHBI IBYX JIPYTUX CTOPOH
napajuienorpamma. Haiiaure KocuHyc yriia MeKay 3TUMH MPSIMBIMU.

4. Jlokaxxute, 4TO CEpEAMHBI CTOPOH JIF0O0T0 YETHIPEXYTOJIbHUKA SBIISIOTCS BEPIIMHAMU
napajuIeIorpaMma.

5. bokoBasi ctopoHa paBHOOeIpEeHHOM Tparnenuu paBHa 41, BeicoTa paBHa 40 U cpeaHsIs TUHUS
paBHa 45. Haiinute ocHOBaHUs.

6. Cepenuny Oosiee JTMHHOM OOKOBOW CTOPOHBI MPSIMOYTOJIBHOM Tpamnelnuu COeTMHUIN C
BepLIMHAMU Tpaneuuu. [Ipu s3ToM Tpaneuus pasienuiaach Ha TPH paBHOOEPEHHBIX

TpeyrojbHuKa. HaiiiuTe BeTMUUHY OCTPOTO YIJIa TPANEIUH.

[omariHee 3anaHue.



1. iBa paznuunbix napaienorpamma ABCD u A1B1CI1D1 ¢ cooTBeTcTBEHHO NapaieabHbIMU
CTOpOHAMH BMHCAaHBI B 4eThIpeXyrobHUK PQRS (Touku A u Al nexar Ha cropone PQ, B u B1-
Ha QR u 1. 1.). JlokaxxuTe, 4TO AMArOHAIM YETHIPEXYTrOJIbHUKA NapajlieIbHbl CTOPOHAM
napasuieJIorpaMMOB.

2. B tpaneninu ABCD ¢ ocHoBanmsimu AB = a u CD = b npoBenén otpe3ok A1B1,
COEIMHSIOLIUI cepeiMHbl AUaroHasneil. B nomyueHHol Tpanenuu npoBeaéH oTpe3ok A2B2,
TOKE COCTUHSIONIUIN CepeIMHbI IUaroHasei, u Tak aanee. MOXeT JiM B [OCIIeI0BATEIbHOCTH
il otpe3koB AB, A1B1, A2B2,... kakoe-TO 4KCIIO BCTPETUTHCS ABAXIbI? SBsieTcs jau 3Ta
MOCJIEIOBATEILHOCTF MOHOTOHHOM (BO3pacTaroliei uin yobiaromiei)? CTpeMHUTCs JIn OHa K
KakoMy-HHOYb Ipeieny?

3. OcHoBaHuA Tpamnenuu paBHbl a 1 b (a > b). OTpe3ku, coequHsIomuNe cepeIuHy O0bIIero
OCHOBaHHS C KOHIIAMH MEHBIIIETO OCHOBAHMS, IIEPECCKAIOT AUATOHAIN TPANelny B TOYKax M u
N. Haiinure MN.

3ansTue 4, 5. UeTblpexyroJibHHUKH.

1. Yron mexnay croponamu AB u CD versipexyronsauka ABCD pagen j. Jlokaxure, uto AD2 =
AB2 + BC2 + CD2 - 2(AB - BCcos B+ BC - CDcos C + CD - ABcos j).

2. Cepenunbl M u N nuaronaneit AC u BD Brinmykiioro yetsipexyroynbanka ABCD ne
coBmnagatot. [Ipsimas MN nepecekaer croponsl AB u CD B Toukax M1 u N1. [Jokaxute, 4To
eciu MM1 = NN1, To AD|BC.

3. YerbipéxyronpHuk ABCD, auaronany KOTOporo B3auMHO MEPIEHIUKYIISIPHBI, BIIUCAH B
OKpYXHOCTb. [leprienauKynspsl, onyiieHHbie Ha ctopory AD u3 BepuuH B u C, nepecekaror
muaronanu AC u BD B Toukax E u F coorBerctBenno. Haiinure EF, eciiu BC = 1.

4. Jlokaxxute, 4YTO €CJIM AJIs BIMCAHHOTO YeTbipexyroibHuka ABCD BeinonaHeHo pasenctBo CD
= AD + BC, 1o 6uccektpucsi ero yrioB A u B nepecekatorcst Ha ctopone CD.

5. JIokaxkuTe, 4YTO €CJIM CyMMa KOCHHYCOB YTJIOB YEThIPEXYTOJIbHUKA paBHA HYJIIO, TO OH —
napauesnorpaMM, Tparnenus Wik BOMCaHHBINA 4eThIPEXYTOIbHHUK.

6. UeTbIpEXYTOJIbHUK pa3/AelieH JUaroHalsIMU Ha YeThIpe TpeyrojbHUKa. [lnomaan Tpéx u3 Hux
paBubl 10, 20 1 30, 1 KaXkaas MEHbIIIE TJIOMIAU YeTBEPTOTrO TpeyroyibHuKa. HaliquTe muiomans
JTAHHOTO YEeThIPEXYTOJIbHUKA.

I[OMaI_HHee 3aaHucC.

1. B werbipexyronsHuk ABCD mosxHO Bricats okpyxkHOCTh. ITycte K — Touka nepeceuenus
ero quaronanei. MzsectHo, uto AB > BC > KC, BK =4 +, a nepumerp u momaas
tpeyroiabHuka BKC paBHbl cootBeTcTBeHHO 14 1 7. Haiigure DC.

2. B wersipexyronbHuk ABCD MmosxHO Bnicats okpyxkHocTh. ITycte K — Touka nepeceuenus
ero nquaronanei. M3zsectno, yto BC > AB > KC, KC = 6 +, a nepumMeTp u miomaib
tpeyroiabHuka BKC paBHbl cootBeTcTBeHHO 22 1 11. Haiinure DC.

3. B Tpanenuu ocHOBaHUS paBHBI a U b, TUATOHAIN MEPICHIUKYISIPHBL, @ YTOI MEXKTY
0OKOBBIMH CTOpOHaMH paBeH A. Haitaute momans Tpaneuu.



3ausitue 6, 7, 8. OKpPYXKHOCTb. YIibl CBSiI3aHHbIE C OKPYKHOCTHIO. BnucaHHblii u
ONMUCAHHBIN YeThIPEeXyroJbHHUK.

OcHOBHbIE CBEICHUS

1. Yron ABC, BepiiirHa KOTOPOTo JIEKUT HA OKPY>KHOCTH, @ CTOPOHBI ITEPECEKAIOT 3Ty
OKPYKHOCTb, Ha3bIBalOT BIMCAHHBIM B OKPYKHOCTb. [lycTh O — 1enTp okpyxHoctu. Torna
PABC =PAOC, eciu Touku B u O nexat o onany cropony ot AC, u PABC =180° - PAOC,
ecnu Touku B 1 O nexat no pasusie ctopons! ot AC. Baxneiimmm n Hanbosee 4acto
UCIOJIb3YEMBIM CJIEJICTBUEM ITOTO (haKTa SBISETCS TO, UTO BEIMYMHBI YIIIOB, OMUPAIOLINXCS HA
paBHBIE XOP/bI, TM00 paBHBI, TM0O0 COCTABISIOT B cymMMme 180°.

2. BennuuHa yrina mexay xopnoil AB 1 kacaTenbHOM K OKpYKHOCTH, IPOXOJSIIEH Yepe3 TOUKY
A, paBHa IIOJIOBUHE YIJIOBOW BEIUYUHBI Ayru AB.

3. VYrioBble BETMYHUHBI AYT, 3aKJIIIOUCHHBIX MCXKAY IMapaJUICIIbHBIMU XOpJAaMH, PABHBI.

4. Kak yxe roBOpHJI0Ch, BEJIMUMHBI YIJIOB, OMUPAOLIMXCS Ha OJHY XOP/Y, MOT'YT OBbITh PaBHBI, a
MOTyT cocTaByATh B cymme 180°. [l Toro yToOBl HE paccMaTpUBaTh Pa3IU4HbIC BAPUAHTHI
PacroI0kKEeHUs TOUEK Ha OKPYKHOCTH, BBEJEM IOHATHE «OPUEHTUPOBAHHBIN YTOJI MEXAY
npsSMbIMIY». BeTnuuHON opreHTHpOBaHHOTO yrita Mexy npsimbiMa AB u CD (o0o3HaueHme:
P(AB,CD)) Oynem Ha3bIBaTh BEIMUMHY yIJIa. HA KOTOPBIH HY>KHO ITOBEpHYTh IPOTUB YaCOBOH
cTpenku npsimyto AB Tak, yToObI oHa cTana napaienssa npsimoi CD. Ilpu aToM yrisl,
orinuyaromuecs Ha n - 180°, cuurarorcs paBHbIMH. ClieyeT OTMETUTD, YTO OPUEHTUPOBAHHBIN
yros Mexay npsaMmbiMu CD u AB He paBeH opueHTHpOBaHHOMY YIily Mexay npsimeiMu AB u CD
(oHu coctaBisoT B cyMMe 180° wiin, 4To Mo HalleMy COTJIAlIeHUIO TO ke camoe, 0°).

Jlerko npoBepuUTH CIAEAYIOLIUE CBOWCTBA 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 nexanue Ha OTHON NpAMOii, MPUHAATIEKAT OTHOM OKPY>KHOCTH TOTJA U
tosibko Toraa, korna P(AB,BC) = P(AD,DC) (nns noka3aTenbcTBa 3TOro CBOMCTBA HYKHO
paccMOTpeTh JBa citydas: Touku B u D nexar no onny cropony ot AC; touku B u D nexar no
paznblie ctopoHsl 0T AC).

3AJJAYN

1.a) U3 Touku A, nexaiieit BHe OKpY>KHOCTH, BbIXOAAT 1yun AB u AC, nepecekaromue 3Ty
OKpYXHOCTb. Jlokaxure, 4yro BenuuuHa yriia BAC paBHa nojypa3HOCTH YIJIOBBIX BEJIMYUH JYT
OKPYKHOCTH, 3aKJIIOYEHHBIX BHYTPHU 3TOTO yIJja.

6) Bepumna yrima BAC pacrosioskeHa BHYTpH OKpYKHOCTH. JloKakuTe, YTO BEJIMYMHA yIIia
BAC paBHa nosmycymMMe yIJIOBbIX BEJIMUUH AYT OKPY>KHOCTH, 3aKJIIOUEHHBIX BHYTpH yria BAC u
BHYTPH YyIJIa, CHMMETPUYHOI'O EMY OTHOCUTENIBHO BEPIIMHEI A.

2.M13 touku P, pacnionokenHoi BHyTpu octporo yria BAC, onymens! nepnenaukyisapel PC1 n
PB1 na npsimbie AB u AC. [Jokaxure, uto PC1AP = PC1BI1P.

1./lokaxkuTe, 4TO €CIM LIEHTP BIMCAHHOW B YETHIPEXYTOJIbHUK OKPYKHOCTH COBITAJAET C TOYKON
nepeceyeHus TuaroHase, To 3TOT YeThIpeXyroJbHUK- pOMO.

2.YernipexyronpHuk ABCD onucan okoso okpykHocTH ¢ 1ieHTpoM O. lokaxute, uto PAOB +
PCOD = 180°.



3.JlokaxxuTe, 4TO €CIIHM CYHIECTBYET OKPYKHOCTbh, KACAIOIIAsACS BCEX CTOPOH BBITYKIIOTO
yeTbipexyroibHuka ABCD, 1 OKpyKHOCTB, Kacarolascs Ipo0KEHUN BCEX €ro CTOPOH, TO
JHaroHaau TaKOro YETHIPEXYTOJbHUKA IIEPIIEHIUKYIIAPHEL.

4.OKpyKHOCTb BBICEKAET HA BCEX YETBHIPEX CTOPOHAX YETHIPEXYTOJIbHUKA PABHBIE XOP/IbI.
Jloka)kute, 4TO B 3TOT YETHIPEXYTOJIBHUK MOXKHO BIIUCATh OKPY’KHOCTD.

JlomarHee 3a1aHue.

1 JIoxaxxute, 4TO €CIIM B YETHIPEXYTOJIbHUK MOKHO BIIMCATh OKPYKHOCTb, TO LEHTP ITOU
OKPY’KHOCTH JIE)KUT HA OJHOU IIPSIMOM C CEpEIMHAMHU JUarOHAJICH.

2.YerbipexyronpHuk ABCD onucan okoso okpyxHoctu ¢ neHtpoM O. B Tpeyronbsauke AOB
npoBenieHbl BbicOTEl AA1 1 BB1, a B tpeyronbauke COD- BoicoTel CC1 u DD1. Jlokaxure, 4To
touku A1,B1,C1 u D1 nexat Ha 0JJHOM TPSIMOIA.

3. Yrael npu ocHoBauuu AD Tpanenun ABCD paBubl 2a u 2b. JlokakuTe, 4TO Tpaneuus
OIKCaHHas TOT/Ia ¥ TOJBKO Toraa, kornqa BC/AD = tg atg b.

3ansaTue 9, 10, 11. [logoOHbIe QPUTYPBHI.

1. B tpeyronsnuke ABC nHa cpenuneit nuauu DE, mapamiensHoit AB, kak Ha quamerpe
IIOCTPOEHA OKPYKHOCTB, nepecekaromasi cropoubl AC u BC B Toukax M u N. Haiinure MN,
ecsimi BC=a, AC=b, AB=c.

2. Yepes HEKOTOPYIO TOUKY, B3STYIO BHYTPU TPEYTOJIbHUKA, IPOBEACHBI TPU MPSMBIE,
napajuleJbHble CTOPOHAM. JTHU IpsIMble pa30MBAIOT TPEYTOJIbHUK HA ILIECTh YacTel, TpU U3
KOTOPBIX — TPEYToJIbHUKH ¢ TutomanaMu S1, S2, S3. Haiinure muiomans 1aHHOTO
TpPEeYrojbHUKA.

3. B paBHoGenpennsii TpeyronbHuk ABC (AB = BC) Bnucana okpyxHocTb paauyca 3. [Ipsmas
| kacaeTcst aTON OKpYKHOCTH M napasuienbHa npsmoit AC. PaccrosHue ot Touku B 10 npsmoii |
paBHoO 3. HaiinuTe paccTosiHME MEX1y TOUKaMH, B KOTOPBIX JJaHHAs! OKPY>KHOCTb KacaeTcs
cropon AB u BC.

4. B tpanenuun ABCD auaronans AC neprieHaukynspHa 60koBoii ctopone CD, a nuaronainb
DB nepnennukynsipaa 6okoBoii cropone AB. Ha nponomxkenusix 6oxoBsix ctopoH AB u DC 3a
MmeHbliee ocHoBaHue BC otnoxens! orpesku BM n CN Tak, 4To noay4daeTcs HOBas Tpareuus
BMNC, nogo6nas tpanenuu ABCD. Haiinure miomans tpanenun ABCD, ecnu momaas
tpaneuuu AMND pasna P, a cymma yrinos CAD n BDA pasna 60o.

5. Uepes Touky A ob6mieit xopasl BC nepecekaromuxcst OKpy>KHOCTEH MpoBeeHa mpsmMas,
nepeceKaronias OKpy>KHOCTH B Takux Toukax D u E cooTBeTcTBEeHHO, uTO npsimas BD kacaercs
OJIHOH OKpYKHOCTH, a npsiMasi BE — apyroii. [Iponomkenue xopasl CD oaHOM OKpYKHOCTH
nepeceKaeT ApYryr okpyx HocTh B Touke F. Haitnure otHomenune BD : BE, ecniu AD =8 u AE
= 2. Cpasnure miomaau tpeyroibHukos BDE n BDF.

6. Yerbipéxyronpauk ABCD Bniucan B okpykHOCTh. [lnaronans AC aBnsieTcs OMCCEKTPUCOM
yriaa BAD u nepecekaercs ¢ quaronansto BD B Touke K. Haiinute KC, ecnu BC =4, a AK =6.

[omariHee 3anaHue.



1. B Bemykiiom uetelpéxyronbauke ABCD u3BecTHO, uTo miomaas tpeyroasHuka ODC (O —
TOYKa [epeceueHus AuaroHaseil) ecTb CpeHee MPOonopIHOHATBHOE MEXTY TUTOMAIIMU
tpeyronbHukoB BOC u AOD. [Jokaxute, uto ABCD — Tpanenus uiv napajjiesorpamm.

2. 13 Bepmmnabl C octpoyrosnbHoro tpeyrojibaruka ABC onyiiena Beicota CH, a u3 touku H
onymensl neprnenaukyasipel HM u HN na croponst BC u AC cootBeTcTBeHHO. JloKaxkuTe, 4To
tpeyroibHuKH MNC u ABC no100HbI.

3. JlnaroHanu BBIITYKJIOTO YETHIPEXYTOJbHUKA JICJIAT €r0 Ha YeThIpe MOJOOHBIX TPEYTOJIbHUKA.
Jlokaxkure, 4TO €ro MO>KHO pa3pe3arh Ha JBa PABHBIX TPEYTOJIbHHKA.

3ausrue 12, 13, 14. llanomaas puryp.

1. Otpe3ok AB ectb nuametp kpyra, a Touka C siexxut BHe 3Toro kpyra. Orpesku AC u BC
MEPECEKAIOTCS C OKPYKHOCTHIO B Toukax D u M coorBercTBenHo. Haitaute yron CBD, eciun
momaaun TpeyroibHukoB DCM n ACB otHOCsTCA Kak 1:4.

2. OTpe3Ku, COeIUHSIOUIME OCHOBAHUS BBICOT OCTPOYTOJIBHOTO TPEYrOJIbHUKA, paBHbI 8, 15 u
17. HalimuTe Tuiomaas TpeyrojibHUKa.

3. OxpyxHocTb Kacaercs ctopoH AB u AD npsimoyronsauka ABCD u nepecekaer ctopony DC
B eIMHCTBEHHOM TouKe F u cropony BC B enuncTBeHHOM Touke E. Haiinure miomans Tpanenuu
AFCB, eciu AB=32, AD=40u BE = 1.

4. Ha xaxj0ii cTopoHe napajuiejiorpaMmma B3sTo 1o Touke. [lnomanb 4eThpéXyroipHuKa ¢
BEpILMHAMU B 3THX TOYKaX paBHa MOJOBUHE IJIOLIAIN Mapaienorpamma. JJokaxure, 4To XoTs
OBl 0J1HA U3 AMArOHAJIEH YeThIPEXYTOIbHUKA MapajliebHa OJHON U3 CTOPOH NapajuleIorpaMma.

5. ,Z[Ba MMpAMOYT'OJIbHHUKA ITOJIOKCHBI HAa IMJIOCKOCTD TaK, YTO UX I'PaHULIbI UMCHOT BOCEMb TOYCK
MepeccUCHU. OTH TOYKHU COCAUHCHBI UCPE3 OJHY. I[OKaBaTB, 4ToO IJI0IIaAb IMOJYYECHHOI'O
‘-IeTI)IpéXYTOJ'H)HI/IKa HC UBMCHHUTCH IIPpHU NOCTYNATCJIbHOM IIEPEMECILICHUHN OHOTO U3
MpAMOYT'OJIbHUKOB.

6. Ha karetax u THIIOTCHY3C MPAMOYT'OJIbHOTO TPCYT'OJIbHUKA ITOCTPOCHBI KBAAPATHI,
PACIIOJIOKCHHBIC BHE TPCYT'OJIbHUKA. Brerancants miIomazab MECTUYTroJIbHUKA, BEPIIHNHBI
KOTOPOIr'o COBIAAAOT € TEMH BECPUHIMHAMHA KBAJIPATOB, KOTOPBIC HC IIPUHAJICIKAT JAHHOMY
TPEYTrOJILHUKY. I[J'II/IHa THIIOTCHY3bI C 1 CyMMa IJIMH KaTC€TOB S U3BCCTHHI.

JomaiHee 3ananue.

1. Jlokaxxure, 4YTO IJIOLIA/Ib TPEYTOJIbHUKA MOXKHO BBIPA3UTh 10 Gopmyie S = (p - a)ra, rjae ra —
paauyc BHEBIIMCAHHON OKPY’KHOCTH, KaCaroIIEeNCsl CTOPOHBI, PABHOM a, P — MOJIYIIEPUMETP
TPEYroJIbHUKA.

2. B tpaneunto ABCD c ocnoBanusimu BC u AD u 6okoBeiMu cropoHamu AB u CD Bnincana

OKpyxHOCTb ¢ ieHTpoM O. Haiinure miomane tpaneuuu, ecau yroia DAB npsamoit, OC =2,
OD =4.

3. Uepes Bepuunbl A u B Tpeyronbaruka ABC npoBenieHa OKpy>KHOCTb, IIEpeceKarolas
ctoponsl BC n AC B Toukax D u E coorBercTBenHo. ITnomane tpeyronsauka CDE B cemb pa3

MeHbIne Tiomanu yeteipéxyroasauka ABDE. Haiinure xopay DE u panuyc okpykHOCTH, eciin
AB=4uC =45°

3ansaTue 15. B3aumHoe pacnonokeHue NpsMbIX Ha TIockocTH JIob6aueBckoro. [lapamnensHbie u
CBEpXIApAIJIEIbHbBIC MTPSAMBIE.
ILlenw: PazoOpath OCHOBHBIE MOHATHUS TeoMeTpun JIOO0YEBCKOTO.



PexoMenganmu k caMoCTOATEIbHOM padoTe
1. [TpopabGoTaTh MaTepHall MO TEME MPAKTUICCKOTO 3aHITHSI.
2. IloBTOpUTH JIEKLIMOHHBINA MaTepUa 10 TEME 3aHITHSL.

3anamue 16. TpeyrolbHUKU M YETHIPEXYTOJILHUKU Ha IUIOCKOCTH JIoOaueBCKOro.
I]enw»: Pazo0pate OCHOBHBIE NOHATUS TeoMeTpun JlobayeBcKoro.

PexomeHnaanum Kk caMocTosiTeIbHOM padore

1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHATHS.

2. IloBTOpUTH JIEKIMOHHBINA MaTepUa 10 TEME 3aHITHSL.

3anamue 17. Yron mnapajiielbHOCTH..

I]ensv: Pazo0patk OCHOBHBIE NTOHATUS TeoMeTpun JlobayeBckoro.
PexomeHnganum Kk caMocTosiTe/IbHOM padore

1. IlpopaboTate MaTepHal o TeMe NPAKTUIECKOTO 3aHSTHUS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

3ansaTue 18. OKpyXHOCTb, SKBUIUCTAHTA, OPULIUKIL.

IJensv: Pazo0patk 0OCHOBHBIE NOHATUS TeoMeTpun JlobaueBckoro.
PexoMeHnaanum K camocTosiTeJIbHOM padoTe

1. IlpopaboTath MaTepHal Mo TeMe NPAKTUYECKOTO 3aHSTHUS.

2. [1oBTOpUTH JIEKLIMOHHBIN MaTEpUaI 110 TEME 3aHATHUS.

3ansitue 19. Yripl, IBYYrOJIBHUKH M TpEeyroibHUKH Ha cdepe. Ilpumenenne cdepuueckoit
reoMeTpHH. DJUIMITAYECKAs reomeTpus Pumana.
I]ens: Pa3o0path OCHOBHBIE MOHITHS CPEPUICCKON U IUTUIITUIECKON T€OMETPHH.

3ansitue 20. KontpoabHuas padora.

7.
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URL.: https://biblioclub.ru/index.php?page=book&id=82797 (nara oOpareHus:
14.03.2022). — ISBN 978-5-9221-0511-8. — TekcT : 37€KTPOHHBIH.

Ocunenko, C. A. Ananutuyeckass reOMETpUs: NpsAMas U IUIOCKOCTb : METOJAMYECKOe
nocobue : [16+] / C. A. Ocunenko, M. I'. BynatoBa. — MockBa ; bepaun : Jlupekrt-
Memna, 2015. — 40 C. —  Pexum  pmocryna: o IMOIINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=429201 (nata oOpaleHus:
14.03.2022). — bubauorp. B kH. — ISBN 978-5-4475-3903-0. — DOI 10.23681/429201. —
Texer : 37eKTPOHHBIN.

bexnemumena, JI. A. COOpHHMK 3amad 10 aHATUTHYECKONM TEOMETPUU U JIMHEHHOMN
anreOpe : yueOnoe nocobue / JI. A. beknemumesa, A. 1O. IlerpoBuy, U. A. Uy6apos ;
pen. 1. B. beknemumen. — 2-¢ uzn., nepepad. — Mocksa : ®usmariaut, 2006. — 496 ¢. —
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