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MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOI NPOrpaMMbl

Huctunmuna «['eomeTpus» OTHOCHUTCA K JUCIUILIMHAM oO0s3aTenpbHOM vactu bioka 1.
Hucuummnel (Moxynu) IlpenmerHo-meronndyeckoro Monyiast nmo mnpoduiro «MartemaThka
yu4eOHOro IJlaHa OCHOBHOM MpodeccuOHANbHON 00pa30oBaTeNbHOM MPOTrpaMMbl BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakamaBpuata 10 HampaBieHuro noarotoBku 44.03.05
[Tenaroruyeckoe oopazoBanue (¢ AByMs NPOHUIIMHU MOJATOTOBKH), HAIIPABIECHHOCTH (ITPOQHIIB)
oOpa3oBaTenbHON mporpaMMel «Maremaruka. MTHOCTpaHHBIH SI3BIK», OUHON (HOPMBI OOyUCHHS.

JucuumnimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, copMHupoBaHHBIE B paMKax Kypca
«MeTobl MaTeMaTH4eCKOW 00pabOTKU MaHHBIX «AJredpa ¥ Teopus YHUCEeN», MKOIHHOrO Kypca
MaTE€MaTUKH.

Pe3ynbrarbl uM3yueHUs] JUCHUIUIMHBI SIBJISIOTCS TEOPETHUYECKOM W METO0JIOTMYECKOM
OCHOBOM U1 U3y4eHUs TUCUMIUINH: «[IpakTUKyM MO peleHno NpeAMETHBIX 3an1a4», «MeToabl
U300paxeHuit», «DIIEMEHThl MPOCKTHUBHOW ©  auddepeHIUaTbHON  TeoOMEeTpun» s
npoxoxaeHus npakTuk «Hayuno-uccienoBatenbekas padboTa (mojydeHue MepBUYHBIX HABBIKOB
HAYYHO-HMCCIIEIOBATEIIbCKOM paboThl), KypcoBas pabora 1», «llemarormueckas mpakTHKa IO
MaTE€MaTUKE» U UTOTOBOM aTTECTALUU.

1. Ilepeuenb T1UIAHHPYEMBIX Ppe3yJbTAaTOB 00y4eHuss (00pa3oBaTeJbHBIX
pe3yJIbTaTOB) MO JUCHHUIIMHE

IessaMu 0CBOCHUS JUCHUILUIMHBI «['eoMeTpus» ABISIOTCS

- packpbiTUe 3HAYEHHE TEOMETPUH, YIIyOJeHUEe TPEJCTaBICHUS O MecTe
TEOMETPUU B U3YUCHHUH OKPYKAIOIIETO MUPA;

- U3y4YEeHHE OCHOBHBIX Pa3/eIOB TEOMETPUU U BOCIIUTaHKE OOIIEH reoMeTpruiecKon
KYJIbTYpbI, HEOOXOIUMOU OyAyIIEMYy YUYUTENIO ISl TOHUMAaHUs Kak OCHOBHOTO Kypca
MaTeMAaTHUKH, TaK U HIKOJIBHBIX (haKyJIbTaTUBHBIX KYpCOB;

- CIIOCOOCTBOBATH PA3BUTHUIO IIPOCTPAHCTBEHHOT'O MBIIILICHHUS.

3agadeii OCBOCHUS TUCIUIUIMHEI SBJISETCS PAa3BUTHE YMEHHS CAMOCTOSITENIbHOM paboOThI €
MaTeMaTU4YeCKOU JIUTepaTypou, Kypc «I'eomeTpusi» JOJKEH J1aTh CTY/IEHTaM 3HAHMS, HAaBBIKH U
yYMEHHsI, He0OOXOIUMBIE JIsl YCIEIIHOTO U3yUeHUs APYTUX pas/ieioB MaTEMaTHKU

B pesynbrare ocBoeHHs mporpammbl OakajgaBpuara OOyYaroIIMUKCs JTOJKEH OBIIAJIETh
CIeNYIOIMMU pe3ysibTaTaMu 00ydeHus 1o gucuuiuimHe «['eomerpus» (B Tabmuie
MPEJICTABJICHO COOTHECEHHE OOpa30OBaTENbHBIX PE3YNbTATOB OOyYEHUS MO TUCIUILUIMHE C
WHJIUKATOpaMH JOCTHXKEHUSI KOMIIETSHITUH ):

Kommerenmus u OO6pazoBaTenbHBIC PE3YIbTAThI TUCIUTLTAHBI

WHJUKATOPHI €€ (aTamsl popmMupOBaHUS AUCIUTUIHHEI)

I[OCTI/I)KGHI/IS[ B 3HaeET ymeer BJIAACET

JHUCITUITIMHE

VYK-1. Criocoben OP-1. 3naer MeToabI OP-2 Ymeer OP-3 Bnazeer
OCYILIECTBIISATH MOUCK, KPUTUYECKOTO aHAIN3a | IPUMEHSTh HaBbIKaMU pedieKchu
KPUTUYECKHUI aHAIU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXO0. TI0 TIOBOY
cuHTe3 uHhopMaIuy, nH(pOpMAaLUH JUISL peILICHHs COOCTBEHHOM 1 4y>KOM
MPUMEHSTh CHCTEMHBIN MOCTABJIEHHBIX 337a4 | MBICIUTEILHOMN
MOAXO 7151 PEIICHUS JIeATEIILHOCTH

MIOCTaBJICHHBIX 3314
VK-1.2. Ilpumensier
jgorudeckue Gopmbl 1
IpoIeTyphl, CIOCOOEH
K pedIieKCHH 1o
MOBOJTy COOCTBEHHOI U
Yy’KOH MBICIIUTEIILHON
NeSITETIbHOCTH.




ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnageer
OCBaMBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISITh OTOOp | JeiicTBHEM
HCIIOJIb30BATh o0111Ieli KapTHHE y4eGHOro MPOEKTHUPOBAHUS
TEOPETUYECKHE HAYYHOTO 3HAHUS; COJICP)KAHUSI JUTA €70 | PasiIMYHBIX (GOpM
3HAHUS U OP-5. 3naer peam3anum B YUeOHBIX 3aHSATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U pazmuHbBIX popmax OP-8 Bnaneer
YMEHHUSI 1 HaBbIKU B TMJAKTUYECKUE o0y4deHus B HaBBIKOM ITPUMEHEHUS
MIPEeIMETHOM ©IMHHLIBI COJCPXKAHHUSA | COOTBETCTBUH C Pa3IMYHBIX METOMOB,
o0jactu npu IIKOJILHOTO Kypca COBPEMEHHBIMU MPUEMOB U
perleHnu MaTeMaTHKH. TpeOOBAHUAMH K TEXHOJIOTHIA B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00y4YeHUH

3a1a4. MaTeMaTuKe.
[IK-1.1. 3naer

CTPYKTYpY, COCTaB U

JUIaKTHYECKUE

€IMHHIIBI

MpeAMETHON

obacTu

(mpenoaaBaemMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISATH OTOOP

y4eOHOTO

COJIep>KaHusl AJIs €ro

peanu3aiyu B

pa3IuyuHbIX (hopMax

oOydeHus B

COOTBETCTBUH C

TpeOOBaHUSIMU

dI'OC O0.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
dbopmupoBath XapPaKTEPUCTHKY OKa3bIBaTh HaBBIKAMHU
Pa3BHUBAIONIYIO JIMYHOCTHBIX, MeJArOTUIECKYIO OpraHu3aluK U
00pa3oBaTENbHYIO MPEIMETHBIX 1 TIO/IICPKKY TIPOBEIICHHS 3aHITHIA C
cpeny Juis MeTarpeIMETHbIX o0ydarommmcs B UCTIONIb30BaHUEM
JOCTUKEHHS PE3yIbTaTOB B 3aBHCHMOCTH OT UX BO3MOKHOCTEH
JTUYHOCTHBIX, KOHTEKCTe 00y4eHusi | 0Opa3oBaTeIbHBIX 00pazoBaTebHON
MPEeIMETHBIX U MaTeMaTHKe; pe3yabTaToB, Cpenbl st
METanpeaMETHBIX OP-10. 3naer OP-12 Ymeer JOCTHKEHUS
pe3yIbTaToB OCOOEHHOCTH OpraHu30BbIBATH 00pa3oBaTeNbHBIX
oOyueHus MHTETrpalyu y4eOHBbIi Tporiecc ¢ pE3YNBTaTOB U
cpeAcTBaMHu y4eOHBIX NIPEAMETOB | HCIOJIb30BaHUEM obecrieueHust KauyecTBa
MIPETI0IaBaEMbIX TUTSL OpraHU3aIH BO3MOKHOCTEH yueOHO-

y4eOHBIX IPEAMETOB. | Pa3HBIX CIOCOOOB o0pazoBaTesbHON BOCIIUTATEIHEHOTO
[IK-3.1. Bnaneer yueOHOM Cpeapl U pa3BUTHSL | TIPOLIECCA CPEICTBAMU
criocobamu JeSTEIILHOCTH. WHTEpeca K MaTeMaTHKH.
WHTETpaIuN TIPE/IMETY B paMKax

y4eOHBIX TPEAMETOB YPOUHOH U

TUTSL OpTaHU3AIH BHEYPOYHOU

pa3BHUBArONICH JeSTEIILHOCTH.

yaeOHOU

ACATCIIBHOCTHU




(uccemoBaTeIbCKOM,
IIPOECKTHOM,

TPYIIIOBOH U Jp.).

2. O0beM JUCHUIUIMHBEI B
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4.  Copep:xxanue JTUCHUILUIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jeaM) ¢ yKa3aHHeM

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

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECHBA AKAOEMUUECKUX YACO8 U

61008 yUEeOHBIX 3aHAMUIL

KomnnuecTBo yacoB o ¢popmam opranusanuy 00y4eHus
Haumenosanne pasnena n Jleximonnsle | [Ipaktuyeckue | Jlabopatopusie | CaMOCTOSITENB-
Tem 3aHSITHS 3aHITHS 3aHSITHS Has paboTta
1 cemectp
Bexkropnas anrebpa u
P P 18 30 33
AHAIUTUYECKAsi TEOMETPUS
DK3aMeH 27
Hroro no 1 cemectpy 18 30 - 60
2 cemecTp
I'eomeTpuueckue
P 6 10 23
npeoOpazoBaHus
I'eomeTpuueckue
P 14 22 15
MOCTPOCHHS Ha IIIOCKOCTH
MeTop1 n300paXkeHuit 4 8 15




DK3amMeH 27

HTroro no 2 cemectpy 24 40 - 80
3 cemecTp

OcHOBaHMSI TEOMETPHUH U

DIIEMEHTBI TeOMETPUH 18 30 33
Jlo6aueBckoro

DK3aMeH 27
Hroro no 3 cemecTpy 18 60 - 60
Bcero nmo aucuumiange: 60 100 - 200

3.2.Kpamkoe onucanue cooepiicanus mem (pazoenoe) OUCUUNIUHbL
1 cemecmp
AHaJIUTHYeCKAsl TeOMETPHs U BEKTOPHAas ajiredpa

Hanpasnennele oTpe3ku U BeKTOpbl. Cl0XeHHE BEKTOPOB M €ro CcBoWcTBa. Pa3HOCTh ABYX
BEKTOPOB. YMHOKEHUE BEKTOpa HA YHUCIIO M €ro cBoicrBa. CHCTEMbI JUHEHHO 3aBHUCHUMBIX U
JUHENHO HE3aBUCHMBIX BEKTOPOB M HX cBoWcrBa. [Ipu3Hakm KOJUIMHEApHOCTH U
KOMIUIAHAPHOCTU BEKTOPOB. BekTopHOe mnpocTpaHcTBO. ba3zuc BEKTOPHOrO IPOCTPAHCTBA.
Koopnunatel Bekropa B JnaHHOM Oasuce. CkansgpHoe Ipou3BefieHHe BeKTopoB. CBoiicTBa
CKaJIIPHOTO IIPOM3BEIEHUS. BpIUNCIIEHNE CKASIPHOTO ITPOU3BENEHNUS 110 KOOpAMHATaM BEKTOPOB
B OpPTOHOPMHpOBaHHOM 0Oasuce. OpueHTalus IUIOCKOCTM U HpocTpaHcTBa. BekropHoe
IIPOM3BE/IEHUE BEKTOPOB U €ro cBoiicTBa. CMelIaHHOE TPOU3BEACHNE BEKTOPOB U €r0 CBOMCTBA.
Koopaunatel TOYEK Ha INIOCKOCTM M B IPOCTPaHCTBE. PelleHue mnpocTedmmx 3anad B
KoopanHaTax. Popmyiibsl mpeodpa3oBaHus aQpPUHHON U MPAMOYTOJIBHONW CHCTEM KOOpAMHAT Ha
miockoctr. PopMmynbl mpeodpazoBanus adGUHHOM CHUCTEMBI KOOPAMHAT B TIPOCTPAHCTBE.
VpaBHEHHMsT JHMHMH W TMOBepxHOCTEeHW. lIpuMeHeHHMe BEKTOPHO-KOOPAMHATHOIO METOJa K
PEIIEHUIO 3a]a4 JIEMEHTApHOW T'€OMETPUU. YPAaBHEHHUE MNPSMON Ha IUIOCKOCTH, 3aJaHHOU
pasHbBIMHU criocoO0aMu. YcJIoBHE MapaylIebHOCTH BEKTOpa W mpsMoil. PacmonoxkeHnue mpsmoit
OTHOCHUTEJIbHO CUCTEMBbI KOOpJIUHAT. B3anMHOE pacroyiokeHHue JBYX MPSMBIX Ha IJIOCKOCTH.
AHanuTHYecKOe 33JaHHUE MOTYIJIOCKOCTU. MeTpuieckue 3a1a4yi TEOPUH MPSIMON Ha TUIOCKOCTH.
VYpaBHEHUS IUIOCKOCTH, 3aJlaHHOM pa3M4YHbIMU crocobamu. BzaumHoe pacnosioxeHue
IUIOCKOCTH M CHUCTEMBI KOOpPAMHAT. B3auMHOE pacnojioKeHUE IBYX IUIOCKOCTEH. YpaBHEHUs
npsiMOM B IPOCTpaHCTBE. B3anMHOe pacrojiokeHue AByX NpsMBIX. B3anMHOe pacrnosiokeHue
OpsIMOM M IUIOCKOCTH. AHAJIMTHYECKOE 3aJaHHe MOJIYyIPOCTPAaHCTBA. MeTpuuecKkue 3aaayu
TEOPUU NPAMBIX U IUIOCKOCTEN. [IpuiioxkeHne TeOpuu NpsIMBIX U IJIOCKOCTEN K PEIIEHUIO 3a/1a4
AIIEMEHTAPHON TreoMeTpuH. DJUIMIC, CBOMCTBa »uurca. [umepOona, cBOWCTBA THIEPOOIIBI.
JupexropralibHOE CBOMCTBO sumarica W rumepOosbl. [lapaboma, cBoiicTBa mapabomnsr. Ob1iee

yYpaBHEHUE KpPUBOW BTOpOro mnopsjaka. llepecedueHne KpruBOW BTOPOro MOPSAKAa M HPSIMOM.




AcuMmnrornueckue HampasiieHus. L[eHTpbl KpuBBIX BTOpOro nopsanka. KacareabHble K KpUBBIM
BTOpOro nopsaka. OnTuyeckre CBOMCTBA 3IUIMIICA, TUIEPOOIIbI, Mapabosbl. JuaMmeTpsl KpUBBIX
BTOPOro mnopsiaka. Teopema O CONPSKEHHBIX JUaMeTpax KpUBOM BTOPOro nopszaka. I'yaBHble
JUaMETPhl U TJIaBHBIE HAIIPABJICHUs KPUBOW BTOPOTO MOPsAAKA. XapaKTEpPUCTUUYECKOE YPAaBHEHUE
KpuBOH BTOporo mnopsaka [IpuBeneHue oOIiero ypaBHEHUS KpHUBOM BTOPOro mnopsiaka K
KaHOHHYecKoMy Buay. Kiaccudukamust KpuBbIX BTOporo mnopsiaka. [loBepxHOCTH BTOpPOTO
nopsaka. Meron ceuenunil. L{miimHApUYecKMe M KOHUYECKHE ITOBEPXHOCTH B IIPOCTPAHCTBE.
[ToBepxHOCTH BpallleHUs B MPOCTPAHCTBE. DJUIMIICOMIBI W THIEPOOJOUIbI, U UX CBOWCTBA.
[TapaGonounns! 1 ux ceoicrtra. [IpsMonuHeiiHble 00pa3yrolue MOBEPXHOCTEH BTOPOro NOpsiIKa.
2 cemecTp
I'eomeTpnueckmne npeodpazoBaHus

OTtobOpaxkeHus: u npeodpa3oBaHuss MHOXKeCTB. [IponsBeneHue (KOMIO3uIMs) NpeoOpa3oBaHUi,
rpynmna npeoOpa3oBaHuil. [IBHKEHUs MJIOCKOCTU: MapajlieNIbHBIA MEpeHoC, BpallleHue, oceBas
CUMMETpPHS, CKONB3SAIIas CUMMETpHs, WX cBoiicTBa. CBOICTBa IBIKEHHH 0OLIero BHIA.
OcHoBHas TeopeMa ABIKEHHH IUIOCKOCTH. ['eoMeTpuYecKku paBHbIE (UTYyphl U WX CBOWCTBA.
AHaJIUTHYECKOE BBIPAXKCHHUE IBWIKCHMM IIIOCKOCTH. ['pynmna JIBMKEHUH IUIOCKOCTHM H €€
noarpynnsl. I'pynna cummerpuit reomerpuueckoi ¢urypsl. Kiaccubukamus apukeHun
IUIOCKOCTH mepBoro poxa. Teopema Illans. Knaccudukamust ABMKEHUH TUIOCKOCTH BTOPOTO
pona. I'omoterust u ee cpoiictBa. I[logobus muockoctu, cBoiictBa momodus. Kimaccudukarms
nonobuii mnockoctu. I'pynma mogobuit u ee moarpynmsl. [lomobusie ¢durypsl. AdduHHabe
npeoOpa3oBanusi miockocTH. CBoiicTBa aduHHBIX MpeoOpa3oBaHuili miIockocTH OCHOBHasS
Teopema 00 ahHUHHBIX MPEOOPa30BAHUAX TIIOCKOCTH. AHAIIUTUYECKOE BhIpakeHHE a(UHHBIX
npeoOpazoBaHuil  miIockoctu. llepcnexkTuBHO-appuHHBIE NpeoOpa3oBaHUS  IIOCKOCTH:
cBoiicTBa, BUBL. ['pynna ap@uHHBIX npeoOpa3oBaHMil MIOCKOCTU U ee moArpymnmnsl. MHBepcus
IUIOCKOCTH OTHOCHUTENIBHO OKpPY)KHOCTH. CBONCTBAa MHBEPCHM. AHAIUTHYECKOE BBIPAKEHUE
uHBepcUM IUIOCKOCTH. [loHsATHMS O JABMKeHUsAX mpocTpaHcTBa. (CBOMCTBA  JIBMXKEHUN
npoctpaHcTBa. [IpuMepsl IBHKEHMI NpocTpaHcTBa. [IpuiiokeHHE TEOpUM I'€OMETPUYECKUX
npeoOpa30BaHuil MJIOCKOCTH K PELICHHUIO 3ajay 3JIEMEHTapHOW r€OMETPHH.

ITocTpoeHunst Ha MJIOCKOCTH LUPKYJIEM U JTHHelKoH. OCHOBaHHMS reoMeTpHH
AKCHOMBI [TOCTPOEHMSI LIUPKYJIeM U JuHeikoi. OcHoBHBIE ocTpoeHus. Cxema pelieHus 3ajad
Ha T1ocTpoeHne KOHCTpyKTHMBHBIE MHOKECTBAa/TEOMETpHUECKHE MecTa Touek Mertox
KOHCTPYKTUBHBIX MHOXkecTB (meron I'MT, meron mnepeceueHHil) mpu pelIeHMHM 3ajad Ha
noctpoeHue. [IpumeHeHre cBOMCTB ABMKEHUN K PEIICHUIO 3a]a4 Ha rnocrpoeHue. Ilpumenenne
CBOMCTB TOMOTETUM M TOJA00MS K PEIICHUIO 33Jad Ha MOCTpoeHHe. Anredpandeckuii MeTon

pelieHuss 3ajad Ha MocTpoeHue. [IpuMeHeHWe CBOMCTB MHBEPCHM K pEIIEHUIO0 337ad Ha



noctpoenue. Kpurepuit pazpemimMocTu 3a71a4 Ha MOCTPOEHUE IUPKYJIEM U JIMHEHKOM. 3agaun Ha
MIOCTPOEHUS, HEPAZPELUIUMBIE HUPKYJIEM U JIMHEUKOM.
Metoabl n300pakeHust
[TapannenbHOE MPOEKTUPOBAHME U €ro CBOMCTBA. [IoHATHME O LIEHTpPaIbHOM NMPOEKTUPOBAHUHU.
Hzobpaxenue IUIOCKUX (Uryp TpH HapajulelbHOM HpoeKTupoBaHuu. 3o00pakeHue
MHOTOIDAHHMKOB  IIpM  MapajuleIbHOM  IpoekthpoBaHuu. Teopema  Ilonbke-IlIBapua.
N300paxeHne KpyribIX Tel MpU NapauleIbHOM IPOEKTUPOBAHUU. AKCOHOMETpPUS U €€
cBoiictBa. IlomHble u HemonHble H300pakeHUs. PemieHre MO3MIMOHHBIX 3a/ad Ha IOJIHBIX
nzoopaxenusx. [lonstue o merone Momnxa.
3 cemecTp
OcHoBaHMs reOMeTPHH M 3J1eMeHThbl reoMeTpun JlodaueBckoro

[TonstTe o0 akcmoMatudyeckoMm MeToje. TpeOoBaHUS, MPEIbSBISEMbIE K CHCTEME AaKCHOM.
HenpoTuBopeunBOCT, CHUCTEMBI aKCHUOM Ha IpuMepe axcuomaTtuku Beinsa. IlonHora u
HE3aBUCHMOCTb CHCTEMbl aKCHOM Ha Ipumepe axkcuoMatuku Beina. Cucrema akcuom
I'unbbepra u crnencTBus U3 akcuoM. llocTpoeHue €BKIMIOBOM reéOMETpPHH Ha OCHOBE aKCHOM
Beiina HenpotuBopeunBocTh akcuomatuku ['minbOepra. [1aTeiii moctynar EBkinaa u akcuoma
napauiensHoctu [Ineiidepa. Cymma yriioB TpeyroiabHUKOB U MATHIN nocTynaT EBkiauaa. [lepas
u BTOpas TeopeMbl Jlexxannpa. IlpemioxkeHusi, HKBUBAJEHTHbIE AKCUOME MapajieIbHOCTU
(cymiecTBOBaHUE TPEYroJIbHUKA, CyMMa YIJIOB KOTOPOTO paBHA ABYM IpPSIMbIM; CYLIECTBOBaHHE
YEeThIPEXYrOJIbHUKA, CyMMa YIJIOB KOTOPOI'O paBHA 4YETBIPEM NPSIMBbIM; CYIIECTBOBAaHUE
MOOOHBIX, HO HEPABHBIX TPEYTOJHLHUKOB; KOJUIMHEAPHOCTh TPEX TOUYEK, PAaBHOYAAJEHHBIX OT
NpsIMOM; BO3MOXKHOCTh OINHUCATh OKPYKHOCTH BOKpYT JII0OOr0 TpPEyrojibHHUKA; IepeceueHue
T000TO TEPHeHANKYJIsApa K CTOPOHE OCTPOTO yIrjla €O BTOPOM CTOPOHOM). AKCHOMa
napamiensHocTd  JloGaueBckoro. CyMma yYIJioB TpEyroibHHKAa W YETHIPEXyroJbHUKAa Ha
rwiockocT JlobayeBckoro. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB Ha MIOCKOCTH JIobaueBcKoro.
[TapannensHbie mnpsimple 1o JloGaueBckoMy. Ilpusnak mnapamiensHocTu. CylllecTBOBaHUE
napajuieIbHbIX TpsAMBIX 10 JloGadeBckoMy. YToJI mapaieIbHOCTH U €ro cBoicTBa. DyHKIUs
Jlo6aueBckoro. CBOMCTBa YETBHIPEXYrOJIbHUKOB Ha IutockocTH JloOaueBckoro. CBoiicTBa
napajulebHBIX MPSMBIX Ha miockoctu JloGadueBckoro. Pacxopmsmiuecs mpsMble Ha MIOCKOCTH
JloGaueBckoro: mpu3zHaK U cBoiicTBa. OKPYXKHOCTh, SKBHIUCTAHTa M OPHUIMKI Ha IUIOCKOCTU
JlobaueBckoro m ux cBoictBa. MuTepnperamus tiockoctu JlobGaueBckoro (moxenp Kemmu-
KneitHa Ha eBKJIMIOBOWM TUIOCKOCTH, Mojenb IlyaHkape Ha TMOMYIUIOCKOCTH U JIp.).
HemporuBopeunBocts mnanumerpuu JlobaueBckoro. HezaBUCUMOCTh aKCHOMBI TTApaIeTbHOCTH

[Tneiidepa oT octanmpHBIX akcuoMm ['wmipbOepra. I[loHATHS JAIMHBI OTpe3Ka, TUIOMIAIA



MHOTOYrOJIbHUKa M o0bemMa MHororpaHHuka. OO030p aKCHOMAaTHK IUIAHUMETPUH U
CTEPEOMETPHUH, MPECTABICHHBIX B IMIKOJBHBIX y4eOHUKAX

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 oOecrieyeHHsl Ui CAMOCTOSITEJIbHOH PadoThl
00y4YaKOIIHUXCS 10 TUCHHILINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIAETCS 0cO00W (OpMOi OopraHu3anuu y4eOHOro
nporecca, IPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, TI03HABAaTENbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPAaBIAEMYIO JESTeIbHOCTh CTYJICHTOB, OPHEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3ysibTara, OCYLICCTBISIEMYI0O 0€3 TpsMOH  IOMOIIM  IPEHO/aBaTelIs.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
IeJIbI0 3aKpeIUIeHHue M yriIyOJIeHHEe MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NPUOOpETeHUEe
HOBBIX 3HaHUi, a TAK)KE BBHINOJIHEHUE YUCOHBIX 3aJaHHi, TOJTOTOBKY K MPEACTOSIIIM 3aHITUIM
U o9k3ameHy. OHa mpexycMaTpuBaeT, Kak HpaBWiIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIA/IOB, BBIMOJIHEHHE TBOPYECKUX, WHAMBHUIYAIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
HPOrpaMMOil (TeMaTHYEeCKUM ITAHOM M3YYCHHMs JMCLMIUIMHEL). Tema /s Takoro BBICTYIUICHHS
MOKET OBITh TPEJIOKEHA IpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUSI HE JIOJDKEH IyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHBbI MaTepHuai
CIIY’)KUT JTOTIONIHUTEIbHOW MH(pOpManuei st paboThl Ha NMpaKTUYeCKHX 3aHATHAX. OCHOBHAS
1eJIb JAHHOTO BU/1a paOOTHI COCTOUT B 00YYEHUH CTYACHTOB METOJ[aM CaMOCTOSATEIILHON pabOThI
¢ y4eOHBIM MaTepuasioM. J[JIsi TIOMHOTBHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercsi pabota ¢ mepBoucroyHMKamu. Kypc mpenycmaTrpuBaeT caMOCTOSTEIbHYIO padoTy
CTYACHTOB CO CIIEHMAIBbHOW JuTeparypoii. CieyeT OTMETHTh, YTO CaMOCTOsTeNIbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBITIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJIEHAINPABIICHHO.

3agaHus Ui CaMOCTOATENIFHOM  pabOThl  IpEeAyCMaTpHBAaIOT — HCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH 1O Tmpobiematuke Kypca. OHHM HaleIWBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro MaTepHaja, MOUCK OMOImorpapuyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(POPMALINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aJaHuUs
0 CaMOCTOSTENFHOW padoTe [aroTcs IO TeMaM, KOTOpble TPEeOyIOT IONMOJHUTEIHHOM
popaboTKH.

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

AyIuTOpHas caMOCTOsATENbHAs paboTa OCyIIecTBIsAeTCA B (hOpME BBIITOTHEHHS TECTOBBIX
3aaHuid, Keic-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pPA0OT TO AUCHUIUIMHE. AyIUTOpHAs
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3ahay Mo pasjenam
JVICTIATUTAHBIL.

BHeayauTopHasi caMocTosTe IbHast paboTa OCyIIecTBiIseTcs: B hopMax:

- INOATOTOBKU K YCTHBIM BBICTYIJICHUSAM II0 MaTCpHaiaM HCKHHﬁ, CaMOCTOATCIIbPHBIX OOKJIaao0B,
TIPE3EHTAaLINM;

- IOJIrOTOBKH TECTOB IO BOIPOCAM MPOrPAMMbI

- IOMAIIHKX 3aJaHHUH ISl CAMOCTOSITEIIBHOTO PEIICHHS

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

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

cepearHbl 00koBbIX cropoH AA’, BB, CC "u DD Haiith koopanHaThl BEKTOPOB AB', A'C', AP, B

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



2. Tlo mpuBeACHOMY HIKE PACCYKICHUIO 1Mo nokasarenscTBy Jemmbl AB =CD < AC =BD

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

MOIPAaBUTh WX JOIOJIHUTL PACCYXKIACHUC!

«Tax xak AB =CD , 1o u3 onpenenenus paBencta BeKTOpoB momydaeMm, 4to AB | €D u

AB=CD, orkyna cnegyer, uto ABDC mnapamnenorpamm. B mapamnenorpamme

IIPOTHMBOIIOJIOKHEIE CTOPOHBI PaBHBI U Hapaiienbhbl, nostomy AC | BD u AC = BD | a 3naunr
AC = ED».

3.Haiitu Beicoty DH terpasnpa ABCD, ecnu: AB (3;1;1}, A_r:}{O;-l;Z}, ,ﬁ{-4;3;1}.

4. HWcnonb3ys BEKTOpPbl Ha IIJIOCKOCTH, HAWAMTE KOCHUHYC Yyrja Mexay MmeauaHon AM u
o6uccextpucoit BE npsmoyronbHOro tpeyroiasauka ABC ¢ npsmbiM yriom C, eciu AC=4,BC=3.

5. CdopmynupyiiTe ¢ MNOMOIIBIO BEKTOPHBIX COOTHOIICHUN YTBEPKIECHHE O CBOWCTBAX

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 JIByX CTOpOH pomba: x+2y-1=0, x+2y+3=0 u ero gmaronamu: x+y=0.
Haittu ypaBHEeHHS IBYX APYTHMX CTOPOH.
3. Jlanbl ypaBHeHuUs IlockocTer o 4x+2y+2z-3=0 u : 4x+2y+2z-6=0. Haiitu ypaBHeHue ux
IJIOCKOCTH CUMMETPHH.
4 HaiiTu  ypaBHEHHE OPTOrOHAJIbHOW  mpoekuuu mnpsmoit | 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 " icionb3yst MeTox
KOOpAMHAT, HAlTH yron Mexay riockoctsimu MDC’u ABC, ecnu AB=2, AD=3, AA"=6.

OC-3. KontpoJusHas padora Ne 3
1. Onpenenuts BUAJIMHUUA BTOPOTO MOPSAIKA 3x7 —2xy + 3y +4xr + 4y —4 =0,

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

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

3.CocTaBbTe KAHOHUYECKOE YpaBHEHHE TUIEPOOIIBI, ECITH €€ DKCIIEHTPUCUTET PaBeH V3, a 0JHa
U3 BEpIUIMH uMeeT kKoopauHatel (-2,0).

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



¥ =3x + 2y — 2. YKa3aTh €ro BUJl U HAUTH 3JIEMEHTHI, €r0 ONMPEACIIAIOINIME.

2. HaiiTu aHaIWTHYECKUE BBIPAXKEHUS TNEepCHeKTHUBHO-apPuHHOrO mpeoOpa3oBaHusi, i
KOTOPOTO mpsiMast | siBIsieTCsT OChIO, MPH yCIOBUH, YTO TOYka P mpeobpasyercss B Touky Q :
Lx—2y+1=0, P(-11), QI-1).

3. Tloctpouth o00pa3 u mpooOpa3 OKPYKHOCTH TMPU TOMOTETHH, 3aJaHHOW Tapoi
COOTBETCTBEHHBIX MPSIMBIX M HHBAPUAHTHOH MPSMOH.

4. Yepe3 1EHTP MPAaBUIBHOTO TPEYTOJBHUKA MPOBEACHBI JIBE MPSIMbIC, YTOJ MEXIY KOTOPBIMU
paBeH 60°. JlokaxxuTe, UCHOJIb3ysl CBOMCTBA IOBOPOTA, YTO TPEYrOJbHUK BBICEKAET Ha 3ITHUX
IPSMBIX 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 U IpsMas, cojaepkaiias OUCCEKTpUCY
TpeyrojbHHUKa, Mpoxoasiyto uepes3 Bepiuny C. [loctpoiite Tpeyroasauk ABC.

4. IlocrpoliTe NpSIMOYTOJbHUK 10 CTOPOHE U OTHOLIEHUIO IPYroi CTOPOHBI K AMArOHAIH.

OC-6. KoutpoJbHas padora Ne 6
1. daHo m300pakeHHe paBHOOEIPEHHOTO TPEYTOJbHUKA, BEICOTa KOTOPOTO PaBHA OCHOBAHHIO.

[TocTpouts n300paxeHue IByX APYTUX BBICOT.

2. ITloctpouth ceueHue MATUYTOIbHON MPU3MBI IUIOCKOCTBIO, 331aHHON TpeMs TOUKAMU TaK,
YTO OJIHA JIEKUT Ha MJIOCKOCTU HIKHETO OCHOBAHMUS, a JIBE Apyrue — Ha ee OOKOBBIX pedpax.

3. Tloctpouts ceuenne nsaTuyroasHol nupamuibl SABCDE mI0CKOCTBIO, TPOXOASIIEH Yepes3
TOUKY OCHOBaHUS NapajuieiabHo rpanu SBC.

4. Jlano uzoOpaxenue nuiauHapa. Iloctponts n300paxkeHne NpaBUIIbHOM MIECTUYTOIBHON
IIPU3MBI, OIIMCAHHOM OKOJIO 3TOTO LWINHIPA

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

OT BTOPOM aKCHOMBI
2. Ecmu mpsmMas a He NMpoOXOOUT dYepe3 BEepUIMHBI TpeyrosbHuka ABC, TO OHa HE MOXET
nepeceKkaTb BCEX TPEX CTOPOH TPEYroJbHHUKA.
3. Jlokazarp creayromee yTBepXKIeHHE: ABYNpIMOyroidbHHUK ABCD ¢ ocHoBanuem AB
ABNSETCA 4YeThIpEXyroabHUKOM Cakkepu Torja M Tonbko Ttorga, korma yriel C u D
KOHI'PY2HTHBI.

Hnsa camocmoamenvHoli n0020MO6KU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYem A

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 1uiockocTH». [lnd CTyAeHTOB — 3a0yHMKOB | Kypca (U3UKO-
MaTeMaTH4ecKoro (hakynbreTa.- YIbsiHOBCK, 1996. (bubnaunorexa Yal'IIV).

4, [IpokonweB I'.C., YepeBarenko O.HM. Meroaumyeckre peKOMEHJAUMM U KOHTPOJIbHAS
pabota Ne 2 mo teme «l'eomerpusi B mpocTpaHCTBE». [[Is1 CTyIE€HTOB — 3a0YHUKOB 2 Kypca
bu3uKo-MaTeMaTH4YeCKOTO (haKynpTera .- YIibsHoBCK, 2010. (bubmuorexa Yal'TIV).

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

6. KypeneBa T.H. Meronuueckue ykazaHust 1 KOHTpoJsibHas padora Ne 3 o teme «MeTo bl
n3o0paxkeHui. IIpoekTuBHas reomerpusi». [nsg CTyAEHTOB — 3a04HHMKOB 3 Kypca (HU3UKO-
MaTeMaTH4ecKoro (akynbreTa .- YabstHOBCK, 2004. (bubmmoteka Yal'IIVY).

6. IIpumepHble OLEHOYHbIE MAaTepHAJbl /Il TMPOBeAeHHS TeKYyllero KOHTPOJS
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAINH 00y4aloIMXCH M0 JMCHHUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTallu CTyAeHTa

®I'OC BO opueHTHpOBaHBl NPEUMYIIECTBEHHO HE Ha COOOIIEHHE OOyyaromemMycs
KOMIUIEKCAa TEOpPeTHUYECKHX 3HaHUi, HO Ha BbIPaOOTKY y OakanaBpa KOMIETEHUUH —
JUHAMUYECKOro Habopa 3HaHWH, YMEHUH, HAaBBIKOB M JINYHOCTHBIX KaueCTB, KOTOPbIE IO3BOJISAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha PBIHKE TPYyAa M YCHEIIHO MpOQecCHOHATBHO
peaI30BbIBATHCA.

B npouecce onenkn 6akanaBpoB HEOOXOAUMO UCTIOIB3YIOTCS KaK TPAIUIMOHHBIC, TAK U
MHHOBAI[MOHHBIE THIbI, BUJIBl U (GOpMBI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuLOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCS B pYCJ€ KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBAaLMOHHbIE
CpeZCTBa aIalITUPOBAHBI JUIs IOBCEMECTHOTO IPUMEHEHUS B POCCUIICKON BY30BCKOM MpaKTHKE.

Llenpr mpoBeneHnsi aTrecTallMd — IPOBEpPKAa OCBOEHHUS OOPa30BATEIbHOW IMPOTPAMMBbI
JUCLUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YyIbTATOB.

IIpomeskyTouHasi aTrrecTanMsi OCYLIECTBISIETCS B KOHIE CEMECTpa U 3aBeplIacT
W3Y4YEHHUE AMCLMIUIMHBL, MOMOTAeT OLEHUTh KPYIHBIE COBOKYIHOCTH 3HAHMW W YMEHUH,
(dbopMHUpOBaHKE OTIPEICIICHHBIX KOMIIETEHITUH.

ONEHOYHBIMHA CpPEACTBAMH TEKYIIETO OLEHUBAHHUS SBJSIFOTCS: JIOKJIAQA, TECThl IO
TEOPETUYECKHM BONpOCaM JUCHUIUIMHBI, 3alllUTa NpakTUYecKux pador u T.m. KoHTpoib
YCBOGHHSI MaTepuaia BeIETCS pErysipHO B TEYEHHE BCETO CEMeCTpa Ha TPAKTHYECKUX
(ceMUHapCKUX, 1aOOPATOPHBIX ) 3aHATHUSX.

No CPEACTBA OHEHUBAHMNSI,
o/a UCTIONIB3yEMBIE ISl TEKYIIErO OLICHUBAHMS ITOKA3aTeIs
(hopMHpOBaHUSI KOMIICTEHIIMN

OO6pazoBaTenbHBIC
pe3yabTaThl AUCIUILTUHBI

OueHovHBbIC CpeACcTBA AJI TEKYIIeH aTTecTaluu
OC-1 Kontponbnas padora Ne 1

OC-2 KonrpomnbHas pabora Ne 2

OC-3 KontponbHas padora Ne 3

OC-4 KontpomnbHas pabora Ne 4

OC-5 KontponbHas padora Ne 5

OC-6 KourpomnpHas pabora Ne 6

OC-7 KontponbHas pabota Ne 7

OC-8 Tect

OP-1. 3naer MeTObI KPUTUYECKOTO
aHalM3a U CUHTe3a HHPOpMAINH
OP-2 YMmeeT NpUMEHATh CUCTEMHBIN
MOJIXOJ JUISl PEMICHUS IOCTABIICHHBIX
3a1a4y

OP-3 Bnageet HaBEIKaMU
pediekcun 1o noBory COOCTBEHHOM
Y 4y>KOU MBICIUTEIIbHOMN
JIEATENIbHOCTH

OP-4. 3naet poab U MeCTo




O1eHoYHBIE CpeNCcTBA IS MIPOMEKYTOUHOM
aTTecTanuu
3a4eT (IK3aMeH)
0OC-9-11 3k3ameH B popMe yCTHOTO
co0ecemoBaHU

MaTeMaTHKU B OOIIeH KapTUHE
Hay4HOT'O 3HAHUS,

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

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

OP-7 Bnaneet nelicTBUEM
MPOSKTUPOBAHMSI PA3TTUIHBIX (hopM
y4eOHBIX 3aHATHH,

OP-8 BIIAJICET HaBBIKOM
MPUMEHEHUS pPa3jIMYHbIX METOJIOB,
MIPUEMOB M TEXHOJIOTUH B OOY4YECHHH
MaTeMaTuKe.

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

OP-11 Ymeer oka3biBaTh
MEarOTHYECKYIO TTOIICPKKY
00y4JaromuMcst B 3aBUCUMOCTH OT UX
00pa3oBaTeNbHBIX PE3YJIbTATOB;
OP-12  Vmeer  oOpraHu3oBBIBaTh
yueOHBIN porecc c
HCIIOJIb30BaHUEM BO3MOKHOCTEHN
o0pa3oBaTesIbHON Cpensl JUIs
pa3BUTHUsI MHTEpEca K MpPeIMETy B
paMKax YpOYHOM H BHEYPOYHOH
JIeATETbHOCTH.

OP-13. Bianeer naBbIkamMu
OpraHu3ali 1 NPOBEICHUS
3aHATHI C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH 00pa30BaTeIbHOM
Cpenbl IS TOCTHKEHUS
00pa3oBaTeNbHbIX Pe3yabTaTOB U
obecrnieueHus

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
MmaTtepuaia), a TaK >kKe€ MpOoIenypbl 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 No quciuminbe «I'eomerpusi».




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

Mamepuanwi, ucnonvzyemoie 0151 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCmU
o0yuarwuxca no OucyunIuHne

IlepeueHb BONPOCOB K IK3aMeHY
OC-9. 1 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 YUCJIO U €TI0 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 npou3BeneHne BeKTOpoB. CBONCTBA CKAISIPHOTO MPOU3BEACHHS. Bbhruncienue
CKaJIIPHOTO IPOU3BE/ICHUS TI0 KOOPAUHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0azuce
OpueHTtanus IUIOCKOCTH U NPOCTpaHCTBA. BekTOpHOE Npou3BeleHHE BEKTOPOB U €ro
CBOMCTBA.

CMmelraHHO€ IPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.

Koopaunatsl TO4eKk Ha IJIOCKOCTH M B MPOCTpaHCTBE. PemieHue mpocrtedimiux 3aaad B
koopauHatax. ®opmynsl mpeodbpazoBanus adhGUHHON U PIMOYTOIHHONW CUCTEM KOOPAUHAT
Ha TuiockocTu. @opmynbl  mpeoOpasoBaHus adhPUHHOM CHUCTEMBI KOOpPAWMHAT B
MPOCTPAHCTBE.

YpaBHEHUsI INHANA U TOBEPXHOCTEH.

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

VYpaBHeHHEe TIpSIMOM Ha IJIOCKOCTH, 3aJaHHOW pa3HbIMU  crocobamu. YcloBue
MapajuieIbHOCTH BEKTOpa M MpsaAmoil. PacmosioxkeHne mnpsMOil OTHOCUTEIBHO CHUCTEMBI
KOOpJAUHAT

B3anmMHoe pacnosioxkeHue IBYX MPSIMBIX Ha MJIOCKOCTH.

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

YpaBHeHHS TUIOCKOCTH, 33aJaHHOW pa3IMYHBIMH crioco0amMu. BzanMHOe pacnoniokeHue

IJIOCKOCTU U CUCTEMbI KOOPAHUHAT. Bzaumnoe PacCIoJIOKCHHUEC IBYX IJIOCKOCTEH.



15. VpaBHeHus npsmoii B MpOCTpaHCTBE. B3auMHOe pacmosiokeHue NBYyX MpsSMbIX. B3aumHoe
pacroyio’keHue MpsIMOi U TIOCKOCTH.

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

17. TlpunokeHue TEOPUH MPSAMBIX U INIOCKOCTEN K PEIICHUIO 3a/1a4 3JIEMEHTAPHOM F€OMETPHH.

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
OpSAMOM. ACUMIITOTUYECKHE HAIPABJICHUSI.

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
BTOPOTO MOpsiAKa. [ TaBHBIE TMaMEeTphI U IJIaBHbIC HANPaBIECHUS! KPUBOW BTOPOTO MOPSAKA.

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

27. TToBepXHOCTH BTOPOTO MOpsaKa. MeToa ceueHu .

28. lunuHapuyeckue ¥ KOHWYECKUE TTOBEPXHOCTH B MPOCTPAHCTBE.

29. TloBepxHOCTH BpalieHHs B IPOCTPAHCTBE.

30. DuMriconbl U TUIEPOOTIOUIBI, U X CBOKMCTBA.

31. ITapaGoyousl M UX CBOMCTBA.

32. TIpsmonuHeiiHble 00pa3yrolre MOBEPXHOCTEH BTOPOro MopsiaKa.

OC - 10. 2 cemecTp

I'eomeTpuueckue npeodpasoBaHus

1. Orobpaxenuss u  mnpeoOpa3oBaHus  MHOXkecTB. IIpousBeneHue  (KOMITO3HUIIHUS)

npeoOpa3oBaHuil, rpymna npeoopa3oBaHUii.

2. JIBwKeHHWS IUIOCKOCTH: TapaJUIeNbHBIA TIEpEeHOC, BpallleHWe, OceBas CHMMETpPHS,

CKOJTB3SIIasi CHMMETPHSI, UX CBOMCTBA.

3. CpoiicTBa ABMKEHUH OOIIETO BHUIA.

4. OcHOBHas TeOpeMa JBHKEHHH MIOCKOCTH.

5. Teomerpuuecku paBHbIE (PUTYPHI U UX CBONCTBA.



6. AHaTUTHYECKOE BBIPAKEHUE NBMKCHHH IJIOCKOCTH. ['pymnma NBYXKEHHH IIJIOCKOCTH U €€
HOArpyNIbl. ['pynma cMMMeTpHii TeOMeTpHUECKOi (GUTYPHI.
7. Knaccudukanus ABHKEHUN TIOCKOCTH nepBoro pona. Teopema [ans.
8. Knaccuduxarnus nBukeHu MmI0CKOCTH BTOPOTO poja.
9. TomoreTus u ee cBOIiCTBa.
10. IMomoOus mnockocTH, cBoiicTBa momoOus. Knaccudukamus momobuii miockoctu. ['pymma
noao6uit u ee noarpymnmsl. [logo6usie Guryps.
11. Addunnasie mnpeoOpasoBanuss 1uiockoctd. CBoiictBa addHUHHBIX MpeoOpa3oBaHMI
IJIOCKOCTH
12. OcnoBHas Teopema 00 appuHHBIX TPeoOPa30BAHUIX TIOCKOCTH.
13. AnanmutHueckoe BelpakeHUE a(HUHHBIX MTPeoOpPa30BAHUN TIIOCKOCTH.
14. TlepcnextuBHO-ahPuHHBIC MPEOOPa30BAHUS TIIOCKOCTH: CBOMCTBA, BU/IBI.
15. I'pynna apduuHBIX MpeoOpa3oBaHMil MIIOCKOCTH U €€ OATPYIIIHI.
16. MuBepcus IIOCKOCTH OTHOCHUTENBHO OKpY)KHOCTH. CBOICTBa MHBEpCHHU. AHAIMTHYECKOE
BBIPaXCHHE NHBEPCUH INIOCKOCTH.
17. TlonsTtus o IBMXKEHHUsAX HpocTpaHcTBa. CBoiicTBa IBMXXKEHUI npocTpaHcTBa. Ilpumepsr
JBUKEHHI MPOCTPAHCTBA.
18. IlpunoxeHne TEOPHH TEOMETPUYECKHX IPEeoOpa3oBaHU IUIOCKOCTHM K PEUICHHIO 33134
AJIEMEHTapPHON F€OMETPHH.
IHocTpoeHust Ha MIIOCKOCTH HMPKYJIEM H JIHHeHKoil. OCHOBaHUSA reOMeTPUM
1. AxcuoMbl MOCTpOeHHs LUPKYyJIeM U JnHeilkod. OcHOBHBIE mocTpoeHus. Cxema pereHus
3a/1a4 Ha TOCTPOECHUE
2. KoHCTpyKTHBHBIE MHOXECTBA/TEOMETPUIECKHE MECTA TOUCK
3. Metoa KOHCTPYKTHBHBIX MHOXecTB (Meron I'MT, meron mepecedeHuil) mpu peLIeHUU
3aJa4 Ha MOCTPOEHHUE.

IIpuMeHeHne CBOMCTB IBUKEHHUM K PEIICHUIO 331a4 Ha IOCTPOEHUE.

[IpumeHeHne CBOMCTB TOMOTETUH U MOJ00MS K PEIISHUIO 3a/1a4 Ha TTIOCTPOEHUE.
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6. Aunrebpanueckuil MeTOJ] peleHus 3a/1a4 Ha IOCTPOEHUE.

7. IlpumeHeHMe CBOWCTB MHBEPCUU K PELICHUIO 33]]a4 Ha TOCTPOCHHE.

8. Kpurepwuii pa3zpemmmMocTH 3a/1a4 Ha MOCTPOCHHE IUPKYJIEM U JIMHEHKOM.

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

Metoab! n300pakeHust

1. TlapamnensHOe€ TPOEKTHpOBaHWE M  €ro cBoicTBa. IloHATHE O IEHTpaJIBLHOM

IIPOEKTUPOBAHUH.

2. Hzobpaxxenue miockux GUryp npu napaielbHOM MPOSKTHPOBAHUH.



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 - 11. 3 cemecTtp
OcHOBaHUS TeOMETPUM U 3JIeMeHThI reomeTpuu Jlo0ayeBCKOro
1. Tlonsatue 06 akcuomatudyeckoMm merone. TpeOoBaHMs, TPEIbIABISEMBIE K CHCTEME aKCHOM.
HenpoTuBopeunBOCTh CUCTEMBI aKCHOM Ha IIPUMEPE AKCUOMATUKK Beins.
[TonHOTa M HE3aBUCUMOCTh CUCTEMBI AKCUOM Ha MPUMEpPE aKCUOMAaTUKU Beits.
Cucrema akcuom ['miibOepra u CleICTBUS U3 aKCHOM.

ITocTpoeHne eBKIMI0BOM F€OMETPUN Ha OCHOBE aKCUoM Bels

2
3
4
5. HenpotuBopeunBocTh akcuomatuku [ minbbepra.
6. ILareiit noctynat EBkinaa u akcuoma napaiiensnoctu [lneidepa.

7. CymMma yrioB TpeyroibHUKOB U MATHIN MocTynaT EBkina.

8. [Ilepsas u BTOpas Teopemsl JIexxanapa.

9. IIpemnoxeHusi, 5KBUBAJCHTHBIE aKCHOME MMapaJUICTBHOCTH (CYIIECTBOBAHUE TPEYTOJIbHUKA,
CyMMa yTJI0B KOTOPOTO paBHa JBYM IPSIMbIM; CYILIECTBOBAHHE YETHIPEXYTOJIbHUKA, CYyMMa YIJIOB
KOTOPOT'O paBHa YETHIPEM NPSMBIM; CYLIECTBOBaHHE MOJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB;
KOJUIMHEAPHOCTh TPEX TOYEK, PABHOYIAJIEHHBIX OT MPSIMOI; BO3MOKHOCTh OIIUCATh OKPYKHOCTb
BOKPYT JIF0O0T0 TPEYroJbHUKA; IepeceueHne J00ro nepneHauKysspa K CTOpOHE OCTPOro yria
CO BTOPO# CTOPOHOIA).

10. Akcuoma  mapamienbHoctH  JloOaueBckoro. Cymma  yrjaoB — TpeyrojbHMKa U
YEeThIPEXyrojibHUKa Ha IiockocTH JlobGaueBckoro. Ilpu3Haku paBeHCTBa TpPEyroJIbHMKOB Ha
iockocT JIobaueBckoro.

11. IMapannensHble mpsimble no JloOaueBckomy. IIpusnak mapamnensHocTH. CylllecTBOBaHHUE
napajjieNbHbIX NpsMbIX 1o JloGaueBckoMy. YToJ MapajuielbHOCTH M ero cBoicTBa. DyHKIUSA
JloGaueBckoro.

12. CaoiicTBa YeTHIPEXYTOIHHUKOB Ha IJIOCKOCTH JIoOaueBCKOTO.

13. CgoiicTBa mapajuienabHbIX NPSAMBIX Ha MiockocTH JlobaueBckoro. Pacxoasmiuecs npsimble
Ha riockocTy JIobayeBcKoro: Mpu3HaK U CBOMCTBA.

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



15. Unrepnperanmst mmockoctu JlobaueBckoro (Moxenb Kemmu-KneliHa Ha eBKIHIOBOMH
TUIOCKOCTH, Mojenb [lyaHkape Ha MONYIUIOCKOCTH | JIp.). HempoTHBOpEYHBOCTh MIaHUMETPUU
JloGaueBckoro. He3aBucumocTh akcHOMBI mapamienbHOCTH [lnelihepa OT OCTANBHBIX aKCHOM
['mnbbepra.

16. TloHsATHS ATUHBI OTPE3Ka, IJIOMIAJH MHOTOYTOJIbHUKA U 00beMa MHOTOIPaHHHUKA.

17. OG30p aKkcHMOMAaTUK IUIAHMUMETPUM U CTEPEOMETPUM, IPEACTABICHHBIX B ILIKOJIbHBIX

yueOHHUKax.

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI'N pa60TBI CTYACHTOB Ha JICKIMOHHBIX U
IMPAKTUYCCKUX 3aHATUAX IIYTEM CYMMUPOBAHUA 33pa6OTaHHBIX 0aJI0B B TCUCHHE CEMCCTpaA.

Kpurepun oueHuBanusi 3HAHU 00y4aOIIMXCH 10 AUCUUIJIMHE

Dopmuposanue 6aITbHO-PEUMUHS080U OYEHKU pabomvl 00YYaAOWUXCcs

Ilocemenue Pabora Ha
ITocemenne
N MPAKTUYCCKHUX | MPAKTUYECKUX DK3amMeH
JIEKIIAI .
3aHATHH 3aHATHAX
P 1= 1 1=1
azoayutoBkano | 9x 1=9 5x 5 212 GaIlIoB 64 Garia
13 BHJIaM padoT 0aJUI0B Baiuios
cemecTp | CymmapHBbIi 24 6anna 236 6amioB 300
9 6amwI0B max 0anoB
Makc. Oaut Max Max
max
Ilocemenue Pabora Ha
Ilocemenne
N MPAKTUYECKHUX | IPAKTHYCCKHUX DK3amMeH
JIEKIUH .
3aHATHH 3aHATHAX
PaszbamoBka mmo 12x 1=12 20x 1=20
272 b6amta 96 6aimioB
5 BUJaM paboT OajuIoB Bbannos
N 400
cemectp | CymmapHsbIit 12 6amoB 20 6annoB 304 G6anna SAILIOB
Makc. bamn Max max Max Mmax

Ouenka Bauei (3 3E)
«OTJIINYHOY 271-300
«XOpOLIOY» 211-270

«YIOBJIETBOPUTEILHO» 151-210
«HEYIOBJIETBOPUTEIHHO» | 150 1 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

Kpumepuu oyenusanusa pabomwr obyuarowezocs no umozam 1, 3 cemecmpog




7. MeTtoanyecKkue yKazaHus AJIs 00y4aroLMXCsl 10 OCBOCHHIO JHCIHMIIIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 00yJaromMXcsi TMOCEIICHHsI JIEKIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHATUAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3alaHMi NpernojaBares,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHAa U3 (OpPM aKTHUBHOM CaMOCTOATENIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 000011eHUs, HOPpMYIUPOBKH. B KoHIE Jekuun
IpernojiaBaTesib OCTaBiIsieT Bpems (5 MUHYT) Ui TOro, 4TOOBl OOydarommecs HWMeENn
BO3MO>KHOCTbB 3aJ]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJINYECTBA ayJUTOPHBIX YacOB HEKOTOpBIE TEMbl HE YJAE€TCS OCBETUTh B IIOJHOM OOBEME,
[IOITOMY IpENojaBaresb, IO CBOEMY YCMOTPEHHUIO, HEKOTOpBIE 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 pa30HpaTh MaTepuaiibl JICKIMHA 1O KOHCIIEKTaM W Y4eOHbIM mocoOusM. B ciyuae
HEO0OXO0AMMOCTH 00palaThCsl K MPENoiaBaTellto 3a KOHCYIbTalueH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

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

B Havasie npakTHYECKOro 3aHATHS IIPENIOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIJIaIlIaeT
IUIaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
pPabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTesio 3a KOHCYIbTalMel Win pazbsicHeHus MU, B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNi, COOECeJOBaHHE CO CTYICHTOM.

Pe3ynbTaThl BBINOIHEHUS IPAKTHUECKUX 3JaHUI OLIEHUBAIOTCS B Oajjiax, B COOTBETCTBUU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

IMnanbl npakTHyecknx 3ausaTuii (1 cemecTp)
3ansaTne 1.
Tema: Ilonsitue BekTopa. KossinHeapHbie BekTOpbl. PaBHbIe BeKTOpBI. JINHeiiHbIE
onepanuy Hal BEKTOPaMH.
1. llonsTMe BeKkTOpa, HYJIEBOIO BEKTOpA; ONpPEJENCHHUS PaBHBIX, KOJUIMHEAPHBIX,
IIPOTHUBOIIOJIOKHBIX, KOMIUIAHAPHBIX BEKTOPOB. JJIMHA BEKTOPA.
2. Omnepamnusi CJIOXEHHS BEKTOPOB: ONpEAETICHHEe CYMMBI BEKTOpPOB; CBOICTBa oOIepanuu
CIIOYKEHUS.
3. BblunTaHue BEKTOPOB.
4. YMHOXEHME BEKTOpa Ha YHCIIO: ONpe/eNieHHe, CBOWCTBA ONepalHH.
Pemmuts 3amaun: [2] Ne 1, 5, 6, 19, 24.

3ansaTue 2.
Tema: J/IuHeliHasi 3aBUCMMOCTD U JIMHEHHAs1 HE3ABHCUMOCTH BeKTOpPoB. Koopaunartsl
BEKTOPA B OTHOCUTEJIBHO JAHHOI'0 0a3uca U UX CBOMCTBA.
JIuneitHast KOMOMHAIMS BEeKTOPOB. TpHuBHaIbHAs TMHEHHAsE KOMOMHAIIUS BEKTOPOB.
OrnpeneneHns IMHEWHO HE3aBUCUMOM U JINHEWHO 3aBUCUMOM CHCTEM BEKTOPOB.
JlocTaTo4yHbIe YCIOBHS JIMHEUHON 3aBUCUMOCTH BEKTOPOB.
TeopeMbl 0 TMHEHHON 3aBUCUMOCTH JIBYX, TPEX, YETBIPEX BEKTOPOB.
Omnpenenenne BEKTOPHOIO IPOCTPAHCTBA.
Omnpenenenue 6a3uca BEKTOPHOTO MpocTpaHCTBa. PasMepHOCTh pocTpaHCTBa.

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: AppunHasi 1 NPAMOYrobHAS CHCTEeMbl KOOPAUHAT B IpocTpaHcTBe. lesenune

=

N

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 appUHHON cUcTeMe KOOpIUHAT (KOOPAWHATH 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.
®opmyiiel TpeoOpa3zoBaHusl KOOPIAUHAT.
Omnpenenenue Gurypsl, ypaBHeHHE (HEPAaBEHCTBO) (DUTYPHI.
[TpumeHeHre MeTo1a KOOPAWHAT K PEIICHHIO 3a/1a4 IIKOJIBHOTO Kypca TEOMETPHH.

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

3ansarue 4.

Tema: CkansipHoe mpousBeieHne BeKTOpoB. [I[puMeHeHne BEKTOPOB K pelIeHH IO 3a1a4

1.

LIKOJILHOT0 Kypca reoMeTpHuH.
CkasipHOE TIPOM3BEICHHUE BEKTOPOB: OIpEAEICHUE, CBOWCTBA (KOMMYTAaTUBHOCTbD,
ACCOLIMaTUBHOCTh ~ OTHOCHTENBHO YMHOXXEHHUS Ha  YHUCIO. JTUCTPUOYTUBHOCTD.
HEO0OXOUMOE U JOCTATOYHOE YCJIOBHUSI PABEHCTBA HYJIO CKAJIAPHOIO MPOU3BEICHMUS,
CKaJISIPHBIN KBaJpaT, BEIYUCICHUE Yepe3 KOOPAMHATHI BEKTOPOB). OOG0OCHOBAaHUE CBOWCTB.

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

NS

7.
8.

9.

3ausrTue 5.

Tema: BekTOpHOE U CMEIIaHHOE MPOM3BEIeHNE BEKTOPOB.
Ornpezenienre OpUEHTUPOBAHHOTO TPEXMEPHOTO MPOCTPAHCTRA.
OrnpezneneHne BEKTOPHOTO MPOU3BENCHUS IByX BEKTOPOB.
I'eomeTpuyeckuil CMbICT MOAYJISI BEKTOPHOT'O MPOU3BEICHUS.
®opmyna Uil BBIUKCICHUS  BEKTOPHOIO  IPOM3BEIACHUS  4Yepe3  KOOPAUHATHI
MHOKUTEJICH.
CBoiicTBAa  BEKTOPHOTO  IPOU3BEICHUS:  AHTUKOMMYTATHUBHOCTb  OTHOCHUTEJIBHO
CKQJIAPHOTO MHOXHTENSI, JIUCTPUOYTUBHOCTH OTHOCUTEIBHO CIIOKCHHS, YCIOBUE
KOJUTMHEAPHOCTH BEKTOPOB (JJ0KA3aTENbCTBA CBOICTB).
Brruucnenue miomaan TpeyroibHUKAa ¢ TMOMOIIBI0 BEKTOPHOTO MPOW3BEACHUS (BBIBOJ
(bopMyITBI MIOMIAIN).
OrnpesiesieHre CMEIIaHHOTO MPOU3BEICHUS TPEX BEKTOPOB.
['eomeTpuyecKuii CMBICT CMEIIAaHHOTO MTPOU3BeIeHNUs (C 0OOCHOBAHHEM).
®dopmyra 7151 BBIYUCICHHS CMEIIIAHHOTO MPOU3BEICHHS (3HAThH BBIBO).

10. CgoiicTBa CMEIIAHHOTO MMPOU3BCACHUA C 000CHOBaHHEM HX:

d. HWHBApHMAHTHOCTH OTHOCHUTEIBHO I_[I/IKJ'II/I'—IeCKOI/I EpECTAaHOBKU,
b. w3MeHeHwue 3HaKa IIpU NMEPECTAaHOBKE IBYX MHOH(HTCHCﬁ;

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 0OOCHOBAHUEM).
Beruncienne o0bema mapajuleNienuIena, TeTpasApa  C  HOMOIIBIO  CMEIIAHHOTO



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

3ansarue 6, 7, 8.

Tema: lIpsamas nmunus. Pazandnbie cnocoObl 3a1anus npsimoid. O01iee ypaBHeHnue
npsimoii. ['eomeTpudecknii cMbic/I 3Haka MHOro4ieHa AX + By + C. [lapamienbHocTs n
NePIEeHINKYJIAPHOCTD ABYX NPAMbIX. PaccTosiHue oT TOYKH 10 npsiMoil. MeToa KoOpAUHAT
B pellleHUN 32124 HIKOJbHOI0 Kypca reoMeTpuu

1. BbiBoa ypaBHEHUS MPSMOIA, 3aJaHHOW TOYKOM U HAIIPABJISIOIIUM 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.
VYpaBHEHUE IPSIMOU C YIIIOBBIM KO3 (PHUIIIEHTOM.
Pacnionoxxenne npsMoil B cucTeMe KOOPJAMHAT B 3aBUCUMOCTH OT PABEHCTBA HYIIIO
K03 puImeHToB B 0011EM ypaBHECHUH TIPSIMOA.
Pemmuts 3amaun: [2] Ne 369 — 372 (yctHO), 373 (a, B, T, I, %), 375, 376, 390, 392 (a, 0, B, 1, X),
395 (a, 6), 402.

wn
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3anarue 9, 10, 11.

Tema: Paziiuunblie cnoco0bl 3aJaHus MI10CKOCTH. O01ee ypaBHeHHE IJIOCKOCTH.
I'eoMmeTpuueckuii cMbICJ 3HaKa MHOTo4JeHa AX + By + Cz + D. BzaumHoe pacnoJioxkenue
2-X 1 3-x miockocreii. [Ipu3Haky napajiielbHOCTH M NePNEHIUKYJISIPHOCTH ABYX
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 TOYKOM M IMEpPEeneHIUKYISPHBIM BEKTOPOM.
HopmanbHblil BEKTOP MIIOCKOCTH.

5. OOmee ypaBHEHHUE TIJIOCKOCTH.

6. VYpaBHEHHE IJIOCKOCTU «B OTPE3KAX».

7. Teomerpuueckuil cMbICT KO3PPUIIMEHTOB B 00IIEM YpaBHEHUH IJIOCKOCTH.

8. PacnosioxeHne MIOCKOCTH B CHUCTEME KOOPAMHAT B 3aBUCHMMOCTH OT PABEHCTBA HYIIIO

K03 purmeHToB B 00111eM ypaBHEHUH TUIOCKOCTH.
9. T'eomerpuueckuii cMbici 3HaKa MHOrowieHa Ax + By+ Cz+ D.
Pemmmts 3amaun: [2] Ne 1059 (a), 1060 (a), 1075 (a), 1065 (yctro), 1066, 1079.

3ansrue 12.

Tema: Paznu4unbie cioco0bl 3a1aHUsA NPSIMOI.
BrIBOI ypaBHEHUS IPAMOI, 3a4aHHOW TOYKOM M HANPABIIIOIIMM BEKTOPOM.
[TapameTpuyeckne, KAHOHUYECKUE YPABHEHUS IIPSIMOM.
BrIBOI ypaBHEHUS IPSMOM, 3aJaHHON JBYMSI TOUKaMHU.
VYpaBHeHUe MpsIMOH, 3aJJaHHOH JIByMs TIocKocTsAMU. O011ee ypaBHEHUE MPSIMOH.
[lepexon oT oOmiero ypaBHEHMsI NPSAMON K MapaMEeTPUUYECKUM WIM KAaHOHUYECKUM
YPaBHEHUSIM.

6. HccrmemoBaHme B3aUMHOTO pPAacIOJIOKEHHUS ABYX THpsAMbIX. OOOCHOBaHHE YCIIOBHA,
ONPEIEIAIINUX IPSMBIE  CKPEIMBAIOLIMECA. IIEPECEKaroluecs, IapajljieibHBbIE,
COBIIAJIAIOIIHE. .

Pemuts 3amaun: [2] Ne 1133 (a, 6, B), 1135, 1140 (a, 6, B), 1141, 1143 (a).

arONE

3ausaTue 13, 14.
Tema: Dduiunc, runepoosia, napadosa. ®oKycobl M JMPEKTPUCHI TMHUI BTOPOI0 NMOPSAAKA.
BoiBoz ypaBHEHMS IPSAMOM, 3aJaHHON TOYKOH M HaIIPABJIAIOIIUM BEKTOPOM.



Ornpezenenue 3IMICa, €ro CBOWCTBA.
Onpenenenne runepOoIbl, € CBONCTBA.
Omnpenenenue napaboibl, ee CBOMCTBA.
@DOKYCHI U AUPEKTPUCHI JTUHHUI BTOPOTO.
Pemmmte 3amaun: [2] Ne.764, 756, 796(a, 1), 797(a), 823, 831(a).

NS

3ausitue 15. KonrpoabHas padora.

Il1aHbl NPaKTHYECKUX 3aHATHH (2 cemecTp)
3aunsrue 1, 2.
Tema: [IpeoOpa3oBannsi IJIOCKOCTH. [ BUKeHUSA. [|BHKeHHSI IEPBOT0 M BTOPOIr0 Poaa.
®opmy.bl ABHKeHUi. IIpuMeHenne K peleHnIo 3a1a4.

1. CymectByeT a1: napauienbHbIi IEpeHOC, TOBOPOT, CUMMETPUS, - 0OTOOpaXKkaroLye: a)

npsAMyIo Ha ce0si; 0) mapy mapajuienbHBIX MPSIMBIX Ha ceOs;
B) OZIMH OTPE30K Ha JIPYroi OTPE30K;
I) J1y4 Ha COHANPAaBICHHBIN C HUM,;
1) napy MepeceKarouxcs NpsiMbIX Ha ce0s;
€) TouKy A Ha Touky B.
2. [MapannensHbIi epeHoC 3aaH mapoit coorBeTcTBYyrOMMX Touek M(1;-3) u M'(7;0).
3anmmcats (HOpMYIIBI MAPAILICITBHOTO TIEPEHOCa U HAaUTH 00pa3 mpsimoit 2x +3Yy-2=0.
3. [NapannensHbiii epeHoc 3a1ad Gopmynamu X' =X + 2, y' =y — 8. Ha npsmoii
£: 2x — 3y — 7 = 0. HaiiT TouKy, KOTOpast IpH JAaHHOM IIEPEHOCE TOTAAAET Ha MPSIMYIO m: 7X —
y+5=0.
4. Jlanbl ABa paBHbIX HenapauieabHbIX oTpe3ka AB, A'B' u npsimast €. [Toctpouts 00pa3 npsimoit
{ nmpu noBopoTe, NepeBoAIIUM TOUkU A U B coorBeTcTBEeHHO B Touku A' u B'.
5. Ha mpsimbix £: x+2y-8=0 u m: 5x-3y+1=0. Haiimute TOUYKH, CHAMMETPUYHBIE OTHOCUTEIBHO
Hayajua KOOpJAuHaT.
6. lanb! 1Be pa3nuunble Touku B, B' u npsmas (. [loctpouts 00pa3 npsimoii £ npu oceBoit
CUMMETpPHUHU. 17151 KOTopol ToUukH B, B' ABISAI0OTCA COOTBETCTBYIOIUMM.
7. Haittu koopauHaThl oOpa3a Touku A (1, 1) npu ckosnp3siiel cuMMeTpuu, Ipyu KOTOPOM TOUKa
0O (0, 0)u B (1, 2), nepexoasimue coorBeTcTBeHHO B Touku O' (2, 5) u B' (4, 4).
8. CoctaBUTh (POPMYIIBI ABMXKEHHUS [IEPBOTO POJIA, IPU KOTOPOM Ipsimast X - y= 0 siBisieTcst
oOpa3oM npsmMoii X - y - 4 =0, a Touka A (2, 0) — uHBapHaHTHa.
9. BeIsIcCHUTD, Kakue U3 JaHHBIX (OpMYII ABISAIOTCA (hopMynaMu ABMKEHUH. OnpenenuTb BU
JIBYDKEHUS.
ax'=%x-4/5y+1 0)x'=2x+y+1 B)x'=-X+2
y'=4/5x +3/5y -1 y'=x+2 y=-y-4

1. B tpaneuun ABCJl Ttouku O u M cepeaunsl orpeskoB AC u CJ] COOTBETCTBEHHO.

[Toctpouts 06pa3z A BCM npu kommnozuiu npeodpasosanuit Sas® Tea © Zo.
3ansarue 3, 4.
Tema: Ilpeodpa3zoBanus miuockoctu. Ilonodue u romorerus.

1. CymectByeT M TOMOTETHs, OTOOpaxaromias: a) OJHY HU3 JBYX IEPECeKaroINXCs
(mapasuienbHbIX) NPSAMBIX Ha JIPYTyio; 0) JIy4 B €My COHAIpPaBIECHHBIA (IPOTHBOMOIOKHO
HAIpPAaBJIEHHBIN); B) OKPYKHOCTb Ha HEPABHYIO €l OKPY>KHOCTb.

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

3. Kakoe u3 nanubIx mpeodpa3oBaHuil ABISETCS MOA00HEM:

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 dunreHTom K = - 3.



5. Haittu nentp u xo3pduimenT romoretun orobOpaxaromero touku A(-2;1), B(2;-1)
COOTBETCTBEHHO B Touku A (6;5), B'(6,11).

6. ABCJ] — tpaneuus, M u K — cepenunst orpeskoB C/l u BJl cootBercTBeHHO, O- TOUuKa
nepecedueHuss amaroHanei. Iloctpouth o00pa3 uyeThipexyrosbHuka KMCO mnpu
KoMIIo3HIMHK npeobdpaszosanmii Sas° R %%4° Tce ° H 2p.

7. Jloka3zate, uto ecinu A1,B1,C1 — cepeaunnl ctopoH Tpeyroabarka ABC, To TpeyroibHUK
ABC romorerndex tpeyroiapHuky AiBiCi.

8. B ABC/] Touku A1,B1,C1,/11 — nentpsl Tsoxect Tpeyronsaukos BC/, C/IA, JIAB,
ABC cootBetrctBerHo. Haiitu minomanp yetsipexyronbanka A1B1C1/11, ecmu Sapci=P.

9. JloxazaTh, 4TO TOYKA MepeceueHus AuaroHaaei Tpaneuu U TouKa rnepeceyeHust
MIPOJIOJKCHHSI OOKOBBIX CTOPOH JIeXKAT Ha IPSIMOU, TIPOXOSIICH Yepe3 CepeIUHBI
OCHOBaHUH Tparenuu.

3aunsrtue 5 - 9. [locTpoeHust HMPKYJIEM H JTHHEHKOI.

1. Ha nmockoctu HaprcoBaHa OKPY>KHOCTb, HO LIEHTP €€ He oTMeueH. [locTpolite ero.

2. ITocTpoiiTe TpeyroabHUK, €CIIM 3aJjaHbl CTOPOHA, MPHIICKALIUHA K HEll yros 1 cymMMa ABYX
JPYTUX CTOPOH.

3. ITocTpoiiTe TpeyroabHUK, €CIIM 3aJjaHbl CTOPOHA, MPHIICKALINHA K HEll yrosl 1 pa3HOCTh
JBYX JAPYTUX CTOPOH.

4. Yepes 1aHHYIO TOUKY IPOBECTU IPAMYIO, AapaIeNIbHYIO0 JaHHOH MPsIMOH.

S. [IpoBenuTe KacaTenpHYIO K OKPYKHOCTH, IPOXOAIIYIO YEPE3 JaHHYIO TOUKY BHE
OKPY>KHOCTH.

6. [IpoBenuTe 001IYIO KacaTeNbHYIO K IBYM JTaHHBIM OKPYHOCTSIM.

7. JlaH OTpe30K [UIMHBI @ U HAaTypaibHOE Yyuciio n. [IocTpouTh OTPE30K AJIUHBI .

8. JlaH OTpEe30K UIMHBI @ U HATypalbHbIe Ykciaa m u n. [TocTpouTs 0Tpe3oK IMHBI m/n a.
9. JlaHbl OTPE3KHU C JUIMHaMU a, b, ¢. [TocTpouTh 0Tpe30k, [uIMHa KOTOPOro paBHa ab/c.

10.  Jlamsl oTpe3ku ¢ umHamu a U b. [1ocTpouTh OTpe30K AIMHBEI .

11.  Jlan yros. BHyTpu yria HailTu TOUKY, HAXOJSIIYIOCS HA 33JJaHHBIX PACCTOSHUAX OT
CTOPOH yIJa.

12.  IlocTpouTh TpeyrojabHUK 110 CTOPOHE, ONYIIEHHOM Ha HEe BBICOTE U PaInyCy OMUCAHHOM
OKpYXHOCTU. CKOJIBKO MOJIYYUTCS TPEYTOIbHUKOB?

13. B naHHOM TpeyrojibHHUKE MPOBECTH MPSIMYIO, apAJUIEIbHYI0 OCHOBAHHUIO TaK, YTOObI

CyMMa OTPE3KOB OOKOBBIX CTOPOH, 3aKITFOUCHHBIX MEXIY ITON NPSIMON U OCHOBaHHEM, ObLIa
paBHA OCHOBAHHIO.

14. Hanst Tpu Touku A, B u C, He nexamue Ha ogHoM nipsimoil. [IpoBectu npsimyto,
nepecekaroyto orpe3ok AC B Touke X, a orpe3ok BC — B Touke Y Takum o6pazom, uto AX =
XY =YB.

3ansaTue 10. [locTpoeHue ABYCTOPOHHEI JTHHEH KO,

1. ITocTpoliTe HEHTp JAHHOW OKPYKHOCTH C TIOMOIIBIO IBYyCTOPOHHEN JIMHENKH, €CIIN
U3BECTHO, YTO LIMPUHA JIMHEWKU MEHBIIE JUaMETPA OKPYKHOCTH.

2. Hanst yron AOB, npsimast 1 u Touka P Ha Heli. C momMoIpio 0THON ABYCTOPOHHEH
JUHENHKH NpoBeuTe yepe3 Touky P npsimble, oOpa3zyromue ¢ npsaMoii | yron, pasusiit yrioy AOB.
3. Janbl oTpe3ok AB, HenapamenbHas eMmy npsmMas | u Touka M Ha Hell. C moMoI11bio
OJTHOW JABYCTOPOHHEW JIMHEHKHU MOCTPONTE TOUKH MepecedeHus NpsMoii | ¢ OKpyKHOCTBIO
paanyca AB c nieaTpom M.

4. Hansl npsimas | 1 otpezok OA, napamensHbiii 1. C mOMOIIbI0 01HON ABYCTOPOHHEH
JUHEHKH MOCTPOMTE TOUKHU TepecedeHus mpsiMoi | ¢ okpykHocThIO paguyca OA ¢ nentpom O.
5. Hanbt otpe3kn O1A1 1 O2A2. C mOMOIIBI0 OAHON ABYCTOPOHHEH JTMHEHKU MOCTPONUTE

paauKaIbHYI0 0Ch OKpyx)HOCTeH pagnyca O1A1 1 O2A2 ¢ ienTpamu O1 1 O2 COOTBETCTBEHHO.



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

a) I[locrpoiite OuccekTpucy ganHoro 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 JaHHYIO0 TOUKY IIPOBENUTE NPAMYIO, TApAILIEIbHYIO JaHHOU IPSIMON;
0) nocTpoiiTe cepeiHy JaHHOTO OTpe3Ka.

9. JlaHa nuHEKa MOCTOSIHHON IIUPUHBI (T.€. C MApaJICIIBHBIMU KPasiMu) U 0€3 IeTICHHIA.
[TocTpoiiTe OUCCEKTPUCY TAaHHOTO YTJIa.
10. Paznenure nanHblid OTPE30K NOMOJIAM C IIOMOILBIO JIMHEMKH C apaJuICIbHBIMU KPasiMHu U

0e3 nejIeHun.

3ansTue 11. [locTpoeHue JMHEH KO ¢ 3TATOHOM JAJMHBI.

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

2. OTH0XUTh JAaHHBIA OTPE30K HA JAHHOMU MPSAMOU OT HEKOTOPOU TOUYKH.

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.

3ansaTue 12, 13. IlocTpoenust oAHUM HHUPKYJIEM.

1. Pa3znenute oKpyXHOCTb C JaHHBIM LIEGHTPOM Ha 6 PaBHBIX YACTEH, MOJIb3YyACh TOJIBKO
HUAPKYJIEM.
2. [Tonb3ysch TOMBKO UPKYIIEM, YABOWTE JaHHBII OTPE30K, T.€. OCTPONTE I JaHHBIX

touek A u B Takyro touky C, uyto0sl Touku A, B, C nexanu Ha ogHoit npsimoii (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 WJI 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 14. BoccTtaHoB/1eHMe TPEYroJIbHUKA M0 CepeJUHHOMY NepPIeHINKYJISIPY OAHOM U3
€ro CTOpoH, NPAMOii, coaepsKalieil BLICOTY, H TOUYKE.

1. BoccTaHOBUTB TPEYroIbHUK, €CJIM JaHbI BEPLUIMHA TPEYTOJIbHUKA, IPAMasi, COAEpIKaIast
BBICOTY, U IIpsIMasi, COJleprKalasi CepeAMHHbBIN NepIeHANKYIAp. (PaCCMOTPETH BCE Cllydan).

2. BoccTaHOBUTH TPEYTrOIbHUK, €CJIU 1aHbl HHLIEHTP TPEYrOJIbHUKA, IPSAMast, COJIeprKalias
BBICOTY, U IIpsIMasi, COJIep Kalllasi CEpEANHHBIN NEPIICHIUKYJISP.

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

3anstue 15. KonrpoabHas padora.



3austue 16. IlapaaneabHoe  npoekTupoBaHue. M3o0paskeHHe  MJIOCKHUX U
NMPOCTPAHCTBEHHBIX (PUTYP B NApa/LIeIbHON NPOEKIHH.

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

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, €CIIU OCTPBINA yroi pomba
paBeH 60°.

3. laHo u3o0pakeHue TpeyroyibHUKa U IBYX ero BeICOT. [locTpoiiTe n3o0pakeHue eHrpa
OKPY>KHOCTH, OITMCAHHOW OKOJIO JAHHOTO TPEYTrOJbHUKA.

4. JlaHo n300pakeHHe paBHOOCIPESHHOTO TPEYTOJIbHUKA, B KOTOPOM OOKOBasi CTOpPOHA B J[Ba pa3a
Oosbiie ero ocHoBaHusl. [locTpoiiTe H300paXKeHUsI BCEX €ro 3aMevaTeIbHbIX TOYCK.

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

6. [Toctpoiite n300pakeHNE OKPYKHOCTH C 33TaHHBIM PayCOM.

Jomainee 3anaHue.
1. ITocTpoiite napaienbHy0 OpOEKIHIO KBajapara. B HeM uzo0pasure:
a) paJinyC BIMCAaHHON OKPY>KHOCTH;
0) Paguyc onricaHHO# OKpPY>KHOCTH;
B) MEPIEHANKYJISP, IPOBEIECHHBIN 13 BepinHbl A Ha nnpsmyto DM, rae M —
cepeanHa cTopoHsl AB.

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

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

3ansaTue 17, 18, 19. IloHble 1 HenoJiHbIe H300pa:keHusi. [lo3unnmoHHbIE 32724 H.
IHocTpoenue ceyeHuii.

[enb: [ToHsATHE TOTHOTO U HEMOJIHOI'O N300paKEHMsI, METO/IbI TIOCTPOCHUM CEUEHHH.

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 MPABUIIBHOM IECTUYTOJIBHOM MPU3MBI INIOCKOCTBIO, 3aJaHHON CIIENIOM,
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
3austue 20. KonrposbHas padora.

IInansl npakTHYecKuX 3aHATHII (3 ceMecTp)

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

Ha 3anstun CUCTCMATU3UPYIOTCA 3HAHUA YyYalllUXCA O TPCYrOJbHUKAX MU €ro BBICOTAX, €TO
MeJMaHax, yJauecs: GopMyIUPYIOT U JOKAa3bIBAIOT TEOPEMbI O TOUYKE MepecedeHHs] MeIuaH, o
NOJO00MHM TPEYroJIbHUKOB, BBIBOJAT (OPMYITY HAXOXKIEHHS MeIuaHbl TPEYrojbHUKA, €CIU
U3BECTHBI €r0 CTOPOHBI, ((OPMYIUPYIOT U JOKA3BIBAIOT TEOPEMBI O TOUKE IMEPECEUCHHUSI 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. BrICOTBI TPEYTOJIbBHUKA MEPECEKAIOTCA B OJTHOM TOYKE.

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

[POJOJIKEHUAX CTOPOH, NPUIIEKAIIUX K TYIIOMY yIIIY:

Omnpenenenue 1. Touka nmepeceueHus BBICOT TPEYTOJIbHUKA HA3BIBAETCS OPTOLEHTPOM.

Onpenenenne 2. TpeyroiabHuk, 0Opa30BaHHBIN OCHOBAaHUSIMU BBICOT TPEYTOJIbHUKA, HA3bIBACTCS

OPTOLICHTPUYECKHM.

3amanus:

1. JlokazaTh, 4YTO JAns MpPOM3BONBHOrO TpeyroibHuka ABC BepHO paBEHCTBO:
1 1 1 1

h, h ho 1 , e ' - paguyc BIUCaHHOM B TPEYTOJIbHUK OKPYXHOCTH.

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 TOUEK COBIAJAIOT, TO 3TOT TPEYrOJbHUK — PABHOCTOPOHHHUH.

3. Bricotsl ocTpoyronsHoro tpeyroasHuka ABC nepecekarorest B Touke O, a Ha OTpe3Kax
OB u OC Br16pans! Toukn Bt n Ct, nus kotopeix £ AB1C ==Z AC1B = 90° Joka3zatb, 4TO
AB1 = AC!L.

(3apy6OesxHble MaTeMaTudeckue onumnuasl: Heto-Mopk, 76).

Teopema. Meanansl TpeyroJibHUKa IEPECEKAIOTCS B OJJTHOM TOUKE.
Onpenenenne 1. Touka nepecedeHus: BEICOT TPEYTrOIbHUKA HA3bIBAETCS IEHTPOUJIOM.

1. JlnHa MeraHbl TPEYToJIbHUKA BhIpakaeTcs popMyIioi
b’ +c® a’
Ma= [ —————,
2 4

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. JJOKa)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 TPEYTrOJIbHUKA HAa3bIBACTCS MHIICHTPOM.
5. [Myctb la, b, lc — OuccekTprchl TpeyroabHUKa, P — ero mnosnymnepumerp. Jlokaxure, 4To
eciu
122 + 1% + 1% = p?, TO TpeyroNbHUK PAaBHOCTOPOHHHIA.
6. Jan AABC. buccektpucet AA1, BB1 u CC;1 ero BHyTpeHHHUX YIJIOB IEPECEKAIOTCS B

touke O. N3BectHO, uTO Tpeyronbarku AOB1 1 AOC1 cuMMeTpHUYHBI OTHOCUTEIIBHO MPSMOI
AO, tpeyronbsauku A10OB n BOC; — otnocutensno BO, a tpeyronsuuku A10C u B1OC —
otHocutensHo OC. Jlokazate, uto AABC — paBHOCTOpOHHUIA.

JlomaniHee 3aaHue.

1. BeicoTsl ocTpoyronsHoro 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 onmumnuana, 1964r.(Mocksa)).

3. ITycth My, My, Me — MeAMAHBI TPEYTOIBHUKA, a Na, b, Nc — ero BeIcOTHI. JloKaxuTe, YTO eCiin

m m m .
h—a + L2 + —C =3 70 TpeyroJbHUK PaBHOCTOPOHHHMIA.
a

b c
3ansaTue 3. [lapannesorpamm. Tpaneuus.

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 nmapamnenorpamma ABCD. B kakoM OTHOIIEHNU 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. Haiaure kocuHyc yriia MeXay 3TUMH NPSIMBIMH.

4. Jlokaxxute, 4TO CEpeAMHBI CTOPOH JIF0O0T0 YETHIPEXYTOJIbHUKA SBISIOTCS BEPIIMHAMU
napajuiesaorpamma.

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

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

TpeyrojbHuKa. HaiiiuTe BeTMUUHY OCTPOTO YIJIa TPANEIUH.

[omariHee 3anaHue.



1. iBa paznuunbix napaienorpamma ABCD u A1B1C1D1 ¢ 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 tpanenimu 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
nuH otpe3koB AB, A1B1, A2B2,... kakoe-TO YKCIIO BCTPETUTHCS ABAXIAbI? SBsieTcs au 31a
MOCJIEIOBATEILHOCTF MOHOTOHHOM (BO3pacTaroliei uin yobiaromiei)? CTpeMHUTCs JIn OHa K
KakoMy-HHOYb Ipeieny?

3. OcHoBaHus Tpanenuu paBHbl a 1 b (a > b). OTpe3Kku, COSAUHSIONINE CEPEIUHY OOIBIIETO
OCHOBAHHMS C KOHIIAMH MEHBIIIETO OCHOBAHUSI, IEPECEKAIOT IMAarOHAIIM Tparelnuy B TOYkax M u
N. Haitqure 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 Boinykiioro uetsipexyronbanka 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, onyiieHHble Ha cTopoHy AD u3 BepuuH B u C, nepecekaror
muaroHanyi AC u BD B Toukax E u F coorBerctBenno. Haiinure EF, eciiu BC = 1.

4. Jlokaxute, 4TO €CIIM IJIs BOUCAHHOTO YeThipexyrojapHuka ABCD Beinonneno pasescrtso CD
= AD + BC, to Ouccektpucsl ero yrioB A u B nepecekatorcs Ha ctopone CD.

5. JIokaxkuTe, 4TO €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 YeTBEPTOTO TpeyroibHuKa. HaliuTe muomags
JTAHHOTO YEeThIPEXYTOJIbHUKA.

I[OMaI_HHee 3aaHucC.

1. B gerbipexyronsHuk ABCD moxHO Biicats okpyxkHOCTh. ITycte K — Touka nepeceuenus
ero quaronanei. M3sectHo, uto AB > BC > KC, BK =4 +, a nepumeTp u miomass
tpeyroiabHuka BKC paBHbl cootBercTBeHHO 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 coorBeTcTBeHHO 22 1 11. Haiinure DC.

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



3aunsitue 6, 7. OKPYKHOCTb. YTJIbI CBAI3aHHbIE ¢ OKPY:KHOCTHIO. BIUCAHHBIH ¥ ONMCAHHBII
YeThbIPeXyroJbHHUK.

OcHOBHbIE CBEICHUS

1. Yron ABC, BepiiirHa KOTOPOTo JIEKUT HA OKPY>KHOCTH, @ CTOPOHBI ITEPECEKAIOT 3Ty
OKPY’KHOCTb, Ha3bIBaIOT BIMCAHHBIM B OKPYKHOCTb. [lycTh O — 1enTp okpyxHoctu. Torna
PABC =PAOC, eciu Touku B u O nexat no oany 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 u kacaTenbHOHN K OKpYKHOCTH, IPOXOJSIIEH Yepe3 TOUKY
A, paBHa IIOJIOBUHE YIJIOBOW BEIUYUHBI Ayru AB.

3. VrioBble BEITMYHNHBI AYyT, 3aKIIIOYCHHBIX MEXAY IMapalICIbHBIMU XOpJaMH, PaBHBI.

4. Kak yxe roBOpHJIOCh, BEJIMUUHBI YIJIOB, ONUPAIOLIMXCS Ha OJHY XOPAY, MOT'YT OBITh PaBHBI, a
MOTyT cocTaByATh B cymme 180°. [l Toro yToOBl HE paccMaTpUBaTh Pa3IM4YHbIC BAPUAHTHI
pAacIoyIoKEHHs TOUEK Ha OKPY’KHOCTHU, BBE/IEM IOHATHE «OPUEHTHUPOBAHHBIN yroi MEX1y
npsSMbIMIY». BeTnuuHON opreHTHpOBaHHOTO yrita Mexy npsimbiMa AB u CD (o0o3HaueHme:
P(AB,CD)) Oynem Ha3bIBaTh BEIMUYKUHY YIIa. HA KOTOPBIN 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 npsMmbiMu CD u AB He paBeH opueHTUpOBaHHOMY YyIi1y 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 nexariye Ha 0HOM MPsIMOH, MPUHAAJIEKAT OJHON OKPYKHOCTH TOT/A 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
pazsblie 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) Bepuna yrina BAC pacronoskeHa BHYTpH OKpYKHOCTH. JlokaxuTe, yTO BEJIMYMHA yIiia
BAC paBHa nmosrycyMMe yTrJIOBbIX BETUYHMH JYT OKPYKHOCTH, 3aKJIFOUEHHBIX BHYTpH yriia BAC u
BHYTPH YyIJIa, CHMMETPUYHOIO EMY OTHOCUTENIBHO BEPIIUHEI A.

2.113 Touku P, pacnionokenHoi BHyTpu octporo yria BAC, onymens! neprnenaukyisipsl 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.YersipexyronpHuk ABCD onucan okoso okpyxHoctu ¢ neHTpom O. Jlokaxkute, uto PAOB +
PCOD = 180°.



3.JlokaxxuTe, 4TO €CIIHM CYHIECTBYET OKPYKHOCTbh, KACAIOIIAsACS BCEX CTOPOH BBITYKIIOTO
yeTbipexyroibHuka ABCD, 1 OKpyKHOCTB, Kacarolascs Ipo0KEHUN BCEX €ro CTOPOH, TO
JHaroHaay TaKOro YETHIPEXYTrOJIbHUKA IEPIIEH INKYIAPHBL.

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 JIEKUT HA OAHOU MPSIMOM C CEPEIMHAMM TUArOHAJICH.

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 HpsSIMOIA.

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

3ansTue 8, 9. [lonooHbIe GuUrypsbi.

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

2. Yepe3 HEKOTOPYIO TOUKY, B3ATYIO BHYTPH TPEYTOJIbHHUKA, IPOBEICHBI TPH MPSMBIE,
napajuieJbHbIe CTOPOHAM. DTH MpsIMbIe pa30MBAIOT TPEYTOJIBHUK HA IIECTh YacTell, TpU U3
KOTOPBIX — TPEYTroJabHUKH ¢ miomaasmu S1, S2, S3. Haiinure ninomaas JaHHOTO
TPEYrOJIbHUKA.

3. B paBHoGenpennsii TpeyronbHuk ABC (AB = BC) Bnucana okpyxHocTb paauyca 3. [Ipsmas
| kacaeTcs aTOM OKpYyKHOCTH M napasienbHa npsmoid AC. Paccrosnue ot Touku B 10 npsimoii |
paBHo 3. HaiinuTe paccTosiHMEe MEX1y TOUKaMU, B KOTOPBIX JIaHHAs OKPY>KHOCTb Kacaercs
cropon AB u BC.

4. B tpanenuun ABCD auaronans AC neprieHaukynspHa 60koBoii ctopone CD, a nuaronainb
DB nepnennukynspaa 6okoBoii cropone AB. Ha nponomkenusix 6okoBbix cropoH AB u DC 3a
MmeHbliee ocHoBaHne BC otnoxens! orpesku BM n CN Tak, 4To nosy4yaeTcst 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 o6meit xopasl BC nepecekaromuxcs okpy>KHOCTeH poBesieHa npsmas,
nepeceKaronias OKpy>KHOCTH B Takux Toukax D u E cooTBeTcTBEeHHO, uTO npsimas BD kacaercs
OJIHOM OKpYXKHOCTH, a npsiMasi BE — npyroii. [Iponomkenue xopasl CD oaHOM OKpY:KHOCTH
nepeceKkaeT apyryro okpykHocTh B Touke F. Haitqute otHomenue BD : BE, eciu 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 uetslpéxyronbauke ABCD usBecTHO, 4To miomaas tpeyroasiuka ODC (O —
TOYKa [epeceueHus AuaroHaseil) ecTb CpeHee MPOonopIHOHATBHOE MEXTY TUTOMAIIMU
tpeyronbHukoB BOC u AOD. [Jokaxute, uto ABCD — Tpanenus uiv napajjiesorpamm.

2. 13 Bepmmnabl C ocTpoyrosbHoro tpeyroibauka ABC onyimiena 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. JlnaroHany BBITYKJIOT'O YETHIPEXYTrOIbHUKA JICJIAT €r0 Ha YEThIPE MOJOOHBIX TPEYTOJIbHUKA.
Jlokaxkure, 4TO €ro MO>KHO pa3pe3arh Ha JBa PABHBIX TPEYTOJIbHHKA.

3aunsarue 10, 11. [laomans 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. Haitnute yron CBD, eciiu
romaaun TpeyroibHukoB DCM n ACB otHOCcsTCA Kak 1:4.

2. OTpe3ku, COeUHSIONME OCHOBAHUS BBICOT OCTPOYTOJIbHOTO TPEYTOJIbHUKA, PaBHBI 8, 15 1
17. HalimuTe Tuiomaas TpeyrojibHUKa.

3. OxpyxHocTb Kacaercsi ctopoH AB u AD npsamoyronsauka ABCD u nepecekaet cropony DC
B equHCcTBeHHOU Touke F u ctopony BC B enuncTBenHOM Touke E. Haiinure miomans Tpanemun
AFCB, eciu AB=32, AD=40u BE=1.

4. Ha xaxj0ii cTopoHe napajuiejiorpaMmma B3sTo 1o Touke. [lnomanb 4eThpéXyroipHuKa ¢
BEpILIMHAMH B 3THX TOYKaxX paBHa MOJOBUHE IJIOLIAIM Mapajienorpamma. 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
MEPCCCUCHUA. OTH TOYKH COCAUHCHBI UCPE3 OJHY. I[OKaSaTB, 4To IUI0IIaAb ITOJIY4YC€HHOT' O
‘-ICTI)IpéXYTOJII)HI/IKa HC U3MCHUTCH IIPU MOCTYHNATCIbHOM IIEPECMCIICHUN OJHOI'O U3
MpAMOYT'OJIbHUKOB.

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

JomaiHee 3ananue.

1. JlokaxxuTe, 4YTO IJIOLIA/Ib TPEYTOJIbHUKA MOXKHO BBIPA3UTh 1O Gopmyie S = (p - a)ra, rjae ra —
paauyc BHEBIIMCAHHOW OKPYKHOCTH, KaCaIOIIENCs CTOPOHBL, PAaBHOM a, p — MOJIYIIEPUMETP
TPEYroJIbHUKA.

2. B tpaneunto ABCD c ocnoBanusimu BC u AD u 6okoBbiMu cropoHamu AB u CD Bnncana

OKpykHOCTb ¢ ieHTpoM O. Haiinure mutomane tpanenuu, eciau yroia DAB npsamoit, OC =2,
OD =4.

3. Uepes Bepuunbl A u B Tpeyronbauka ABC npoBeneHa OKpy>KHOCTb, IEpeceKarolas
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 12. B3aumHoe pacnonokeHue NpsMbIX Ha TIockocTH JlobaueBckoro. [lapamnensHbie u
CBEpXIApAIJIEIbHbBIC MTPSAMBIE.
ILlenw: PazoOpath OCHOBHBIE MOHATHUS TeoMeTpun JIOO0YEBCKOTO.



PexoMenganmu k caMoCTOATEIbHOM padoTe
1. [TpopabGoTaTh MaTepHaII MO TEME MPAKTUUECKOTO 3aHATHSI.
2. IloBTOpUTH JIEKIMOHHBINA MaTepUa 10 TEME 3aHITHSL.

3anamue 13. TpeyroipHUKM M YETHIPEXYTOJbHUKH Ha IUIOCKOCTH JloGaueBckoro. Yromn
napauieIbHOCTH

I[ens: Pazo0Opath 0OCHOBHBIE MOHATHS TeoMeTpun JlobaueBcKoro.

Pexomenpanmu Kk caMoCTOSITEJILHOM padoTe

1. [IpopabGoTaTh MaTepHall 1O TEME MPAKTUUYECKOTO 3aHSATHSI.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3ausitue 14. OKpy>XKHOCTh, SKBUJIUCTAHTA, OPULIUKII.

I[ens: Pazo0Opath OCHOBHBIE MOHATHS TeoMeTpun JIobaueBcKoro.
Pexomenganmu Kk caMoCTOSITEILHOM padoTe

1. [IpopabGoTaTh MaTepHall MO TEME MPAKTUUYECKOTO 3aHSATHS.

2. IToBTOpUTH JEKIIMOHHBIN MaTeprall IO TEME 3aHATHS.

3ansaTue 15. KonTposbHas padora.

8.

IlepeyeHb OCHOBHOI M 10NOJTHUTEIbHOH Y4eOHOM uTepaTypsbl, UHTEepHeT-pecypcosB,

He()ﬁXOJII/IMLIX AJIsA OCBOCHHUSA JUCHUIIJIHHBI

OcHoBHas1 TUTEpPaTypa

. OctputoBckuit, A. H. Anamuthueckas reomMeTpus [DIEKTpOHHBIA pecypc] : ydeo.

nocobue / A. H. OcteinoBckuii. - Kpacnosipck : Cub. denep. yu-t, 2011. - 92 c. - ISBN
978-5-7638-2196-3. - Tekcr : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/443221 (mara o6pamenus: 20.04.2023). — Pexum
JIOCTYTIA: TI0 TIOITHCKE.

. boprakoBckuii, A. C. AHamuTHYecKas reoMeTpust B IpUMeEpax W 3ajadax . ydeOHoe

nocobue / A. C. boprakoBckuii, A. B. IlanteneeB. — 2-e u3a., crep. — Mocksa :
NHOPA-M, 2020. — 496 c. — (Bsicmee obpa3oBanue: bakanaspuar). - ISBN 978-5-
16-011202-2. - Teker : 3JIEKTPOHHBIMN. - URL:

https://znanium.com/catalog/product/1069929 (nara o6pamenus: 20.04.2023). — Pexxum
JOCTYTA: 1O TOJIMUCKE.

. Epumos, H.B. Kpatkuii kypc ananmutudueckoid reomeTpuu : yuebHoe nocodue : [16+] /

H.B. EdumoB. — 14-e uzn., ucnp. — Mocksa : @uszmartiut, 2008. — 239 c. : un. — Pexum
nocryma: no moxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=69316
(mara obpamienus: 20.04.2023). — bubmnuorp. B k. — ISBN 978-5-9221-0971-0. — Tekcr :
AIEKTPOHHBIN.

JonotHUTeILHAS JUTEPaTypa

. Wnbun, B. A. Ananutudeckast reomerpus : yueonuk / B. A. Unbun, 3. I'. Tlo3usk. — 7-e

u3l., crep. — MockBa : @usmatiut, 2009. — 224 c. — (Kypc BbIciieli MaTeMaTHKu U
MaTemaruueckoil ¢u3uku. Bem. 3). — Pexum goctyma: 1O MOANHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=82797 (nara oOpalieHus:
20.04.2023). — ISBN 978-5-9221-0511-8. — TeKcT : 37€KTPOHHBIA.

. OCI/IHCHKO, C. A. Anpanutnueckas TeoMCTpusa: IpdaMasd W IJIOCKOCTb @ METOAUYCCKOC

nocobue : [16+] / C. A. Ocunenko, M. I'. bBynmaroBa. — Mocksa ; bepnun : Jlupekt-
Menua, 2015. - 40 c¢. — Pexum jgoctyma: 1O  NOANUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=429201 (nata oOpaleHus:
20.04.2023). — bubnuorp. B kH. — ISBN 978-5-4475-3903-0. — DOI 10.23681/429201. —

TekcT : 31MeKTPOHHBIN.



https://biblioclub.ru/index.php?page=book&id=82797
https://biblioclub.ru/index.php?page=book&id=429201

3. beknemumena, JI. A. COopHUK 3ajay 1O aHAJTUTHYECKOW TE€OMETPHUM U JIMHEHHOM
anredpe : yueOHoe mocooue / JI. A. beknemumera, A. 0. Ilerpouu, U. A. Uybapos ;
pen. J. B. beknemumes. — 2-e u3a., nepepad. — Mocksa : ®usmatinurt, 2006. — 496 c. —
Pesxxum JOCTyTa: o TIOJITTHICKE. —
URL: https://biblioclub.ru/index.php?page=book&id=82795 (nara oOpaleHuUs:
20.04.2023). — ISBN 5-9221-0010-6. — TekcT : 31€KTPOHHBIIA.

Humepnem-pecypcot
— OBC ZNANIUM.COM http://znanium.com
— DBC «YuuBepcureTckas oubmnoreka ommain» http://biblioclub.ru
— DnekrponHas budmuoreka http://lib.mexmat.ru/books/75829 (cBoGoaHbIi 10CTYII)
— DnexrponHas 6ubnmoreka http://wWww.razym.ru (cBoGOHBII TOCTYII)

— http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy_proekt_po_matematike n
a_temu.docx.
— http://www.mathnet.ru O6uepoccUncKnii MaTemaTUHecKnin noptan
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