Mutnereperso npocsenienns Poceniickoit deaepayn
(Deiepaianioe roey aperBenioe G1o/ERe roe 0dPA3ORATEILHOE YUPEIK/ICIHHE
BLICHICTO 0Opa3oBaHums
«YIBAHOBCKUI IOCY,/1@PCTBCHHBI 1E/ar0rH4ecKuil YHHBEPCHTET

: umenu MLTL Yisgnona»
(DI HOY BO «VIlTIY v, VLHL Yawsstiosa»)

MakyaLTer PUINKO-MATCMATHUCCKOIO 1 TEXHOIOIHYESCKOI'0 00pa3zoBaiins
Kadespa soicincit maremMarnkn

VTBEPIIAIO
llpupu tOp 110 YUeDHO-MEeTO/IMYECKOH
P 1007¢
~_ _CH.Twuros

KL ATTN 20227

I EOMETPHSI
IHporpasma yuednod Jnciutuimis Tpe/imMerio-meToHiecKoro Mo/iyis 1o
Hpohuio «Maremarukan
OCHOBIOH HPOMCCCHOHAILHO ODPAZOBATCILIOH HPOIPAMMbI BLICHICT'O
00paszoBatus — HporpaMMel Gakasanpiari N0 HAIPABICHUIO TOAFOTOBKH

44.03.05 Tlesarormyeckoe obpasopanue (€ myMs HpOohUARMN HOATOTOBKY),

HANPARICHHOC L (Hpodiin) o0patoBa re Lol HPOIPAMMEI
Maresmatnga. Pudopyatnia

(Ouas hopma 0OVHCHUS)

Cocranprenn:  Tpumuna  CAL,  kanauaal
PHAINKO-MATCMATHHCCKHX HAYK, JLOHEHT

Yepesarenko  OM.,  gkanpnar  usuko-
MATCMATHUCCKHX HayK

Pacemorpeno it 0/J100peHO 1l 3aCe @i VICHoro conreta (pakvinTeTa (PpUInKo-
MATCMATHUCCKOI'O 11 TCXHOI0IMHECKOIO 00PA3OBAIMS, HPOTOKON OT «25»  Mapra

2022 1. Ne' S

JOOKYMEHT NOANNCAH
3JIEKTPOHHOWM NOANUCHIO
2022

Yinsnonek, 2022
CepTudukat: 01D77C644FC1E54000000006381D0002
Bnapeneuy: Tutos Cepreit Hukonaesuy

[Heincteutenen: ¢ 19.07.2021 go 19.07.2022




MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa30BaTeibHOI NPOrpaMMbl
Huctunmuna «['eomeTpus» OTHOCHUTCA K JUCIUIUIMHAM oO0s3aTenbHOM vactu bioka 1.
Jucuummumnel (Moxynu) IlpenMeTHO-MeToandeckoro Monayias mo mpoduimo «MaTemaTukay
yu4eOHOro IJlaHa OCHOBHOM MpodeccuOHANbHON 00pa30oBaTeNbHOM MPOTrpaMMbl BBICIIETO
oOpa3oBaHusi — mporpaMmbl OakamaBpuata ™0 HampaBieHHro TnoarotoBku 44.03.05
[Tenaroruyeckoe oopazoBanue (¢ AByMs NPOUISIMU TOATOTOBKH ), HAIIPaBICHHOCTH (TTPOQHIIB)
oOpa3oBaTenbHON IporpamMMel «Marematuka. MHpopmaTuka», ouHON HOpMBI 00yUECHHUS.
JucuumnimHa onupaeTcss Ha pe3ylbTaThl oOyueHus, copMHupoBaHHBIE B paMKax Kypca
«MeToapl MaTeMaTHYECKOW 00pabOTKU JaHHBIX «AJreOpay, HIKOIBHOTO Kypca MaTEMAaTHKH.
Pe3ynbrarthl u3ydeHHs NUCUUIUIMHBI SBISIOTCS TEOPETUYECKOM U METOJI0JIOTMYECKOM
OCHOBOM I U3y4YeHUs: AUCUMIUIMH: «lIpakTUKyM 10 pEIIeHHI0 MPEIMETHBIX 3aJa4y»,
«OneMeHThl KOMIbIOTEpHOU W AuddepeHnaabHoil reoMeTpun», «OCHOBBI Teopuu (GyHKIIUN
BEILIECTBEHHOTO M KOMIUIEKCHOTO TIEPEMEHHOro» [UIsi NpOoXoxJeHus mnpaktuk «Hayuno-
uccienoBarensckas pabora (ModydyeHHE TMEPBUYHBIX HABBIKOB HAy4YHO-HUCCIEI0BATENbCKON
paboTel), KypcoBas pabora 1», «llemarormyeckass mpakThkKa [0 MaT€MaTUKE)» U HMTOrOBOM
aTTeCTallUU.
1. Ilepeyenr mnIaHMpyeMbIX Ppe3yJbTaTOB 00ydeHuss (0Opa3oBaTejbHBIX
pe3yJbTaTOB) MO TUCIUILIHHE
IessaMu 0CBOCHUS JUCHUILUIMHBI «['eoMeTpus» ABISIOTCS
- packpbiTUe 3HAYEHHE TEOMETPUH, YIIyOJeHUEe TPEJCTaBICHUS O MecTe
FE€OMETPHUH B U3YUEHHH OKPYXKAIOIIEro MUpA;
- U3y4YEeHHE OCHOBHBIX Pa3/IeJIOB T€OMETPUN U BOCIIUTAHHUE OOIIEH reoMeTpruiecKon
KYJBTYpBl, HEOOXOIUMON OynylIeMy YYUTENO Ui MOHMMaHHS KaK OCHOBHOTO Kypca
MaTeMAaTHUKH, TaK U HIKOJIBHBIX (haKyJIbTaTUBHBIX KYpCOB;
- CII0COOCTBOBATH Pa3BUTHUIO IPOCTPAHCTBEHHOI'O MBILUICHUS.
3agaydeii OCBOCHUS TUCIUIUIMHEI SBJISETCS Pa3BUTHE YMEHUSI CAMOCTOSTENBHON pabOThI C
MaTeMaTUYeCKO JUTepaTypoit, Kypc «I'eoMeTpus» 0JKEH JaTh CTy/IEHTaM 3HaHUs, HaBBIKU U
YMEeHHUsI, He0OXOIUMBIE JIsl YCIEIIHOTO U3yUeHUs APYTUX pas/ielioB MaTEMaTHKH

B pesynbrare ocBoeHMs mporpamMmbl OakajgaBpuata OOYYarOIIUKCS TOMKEH OBIAJICTh
CIeNYIOIMMU pe3yJibTaTaMu 00y4deHus 1o gucuuiuimHe «['eomerpus» (B Tabmuie
MPEJICTABJICHO COOTHECEHHE OOpa30OBaTENbHBIX PE3YNbTATOB OOyYEHUS MO TUCIUILUIMHE C
WHJIUKATOpaMH JOCTHXKEHUSI KOMIIETSHITUH ):

Komnerenmusa u OO6pazoBaTenbHBIC PE3YIbTAThI TUCIUTITUHBI

WHJUKATOPHI €€ (oTamsl hopmMHUpOBaHUS AUCIUTUIHHEI)

]:[OCTI/I)KGHI/I;[ B 3HaeET ymeer BJIAACET

JUCIUITIMHE

VYK-1. Ciocoben OP-1. 3Haer MeToan! OP-2 VmMmeer OP-3 Bianeer
OCYILIECTBJIATD ITOUCK, KPUTUYECKOTO aHAJIM3a | IPUMEHSTH HaBbIKaMU pedriekchu
KPUTHYECKHUI aHAU3 U | U CHHTE3a CHUCTEMHBIN ITOJIXOM TI0 TIOBOY
cUHTe3 uHhOopMaIuHy, uH(pOpMALTUH JUTS PELLEHUS COOCTBEHHOM M Ty>KOM
MPUMEHSTh CHCTEMHBIN TOCTaBJICHHBIX 3a7a4 | MBICIITEJIbHOMI
MOAXOJ ISl PELIEHUS JICITEIHLHOCTH

MIOCTaBJICHHBIX 3314
VK-1.2. Ilpumensier
jgorudeckue Gopmbl 1
MPOLEAYpPHI, CIOCOOEH
K peQIIeKCHH 110
MOBOJTy COOCTBEHHOM U
Yy>KOW MBICIIUTEIbHON
JEeSITETTbHOCTH.




ITIK-1. Ciocoben OP-4. 3naer posb u OP-6 ymeer OP-7 Bnageer
OCBauBaTh U MECTO MaTeMaTUKU B | OCYIIECTBIISITh OTOOp | JeiicTBHEM
HCIIOJIb30BATh o0111Ieli KapTHHE y4eGHOro MPOEKTUPOBAHUS
TEOPETUYECKUE HAaY4HOI'O 3HaHUS; COZICP)KAHUSI JUTA €70 | PasiIMYHBIX (OpM
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
IIpeIMETHON €IMHULIBI COJICPYKAHUSI | COOTBETCTBHH C Pa3IMYHBIX METO/IOB,
o0jactu npu IIKOJILHOTO Kypca COBPEMEHHBIMU MPUEMOB U
pelieHnn MaTEeMAaTHKH. TpeOOBAHUAMH K TEXHOJIOTHHA B
po¢eCCHOHATBHBIX 00pa3zoBaHUIO. 00y4YeHUH

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

CTPYKTYpY, COCTaB U

TUIaKTHYECKUE

€ IMHHIIBI

MpeAMETHON

obacTu

(mpenosiaBaeMoro

npeaMeTa).

[IK-1.2. Ymeer

OCYIIECTBISATH OTOOP

y4eOHOTO

COJIep>KaHusl AJIs €ro

peau3anuu B

pasnauYHbIX (hopMax

oOy4eHus B

COOTBETCTBHH C

TpeOOBaHUSIMHU

dI'0C OO.

[1K-3. Criocoben OP-9. 3naer OP-11 Ymeer OP-13. Bnageer
(dbopmMupoBarthb XapaKTEPUCTUKY OKa3bIBaTh HaBBIKAMH
Pa3BUBAIONIYIO JIMYHOCTHBIX, NeITarOTMYECKYIO OpraHu3aluu U
o0pa3oBaTeNbHYyIO MIPEIMETHBIX U TOIEPIKKY MPOBECHMS 3aHATHH C
cpeny Ui METanpeIMETHBIX o0yuaroumcs B UCIOJIb30BAHUEM
JOCTHKEHHS pe3yNbTaToB B 3aBUCHMOCTH OT UX BO3MOYKHOCTEH
JTUYHOCTHBIX, KOHTEKCTe 00y4eHusi | 0Opa3oBaTeIbHBIX 00pazoBaTebHON
MPEeIMETHBIX U MaTEeMaTHKE; PE3YNbTATOB; cpenbl it
METaIPEIMETHBIX OP-10. 3xaer OP-12 Vmeer JIOCTYDKECHUS
pE3yJIBTAaTOB 0COOEHHOCTH OpPraHU30BbIBATH 00pa3oBaTEebHbIX
oOyueHus VHTETpalyu y4eOHBI Tporiecc ¢ pE3YyNbTaTOB U
CpeacTBaMHu y4eOHBIX IPEAMETOB | HCIIOJIb30BaHUEM obecrieueHust KayecTBa
MIPenoaBacMbIX JUTsl OpraHn3alviu BO3MOKHOCTEH y4ueOHO-

y4eOHBIX PEAMETOB. | Pa3HBIX CIIOCOOOB o0pazoBaTesbHON BOCIIMTATEIILHOTO
[IK-3.1. Bnaneer yueOHOM Cpeapl U pa3BUTHSL | TIPOLIECCA CPEICTBAMU
criocobamu JEATENBHOCTH. HHTEpeca K MaTeMaTHKH.
WHTETPaIuu MIPEMETY B paMKax

y4eOHBIX TPEAMETOB YPOUHOMH U

JUIsL OpraHu3aluu BHEYPOYHOU

pa3BUBAIOLLEH JEATENBHOCTH.

yaeOHOU

ACATCIIbHOCTH




(uccemoBaTeIbCKOM,
IIPOEKTHOM,

IPYIIIOBOM | JP.).

2. O0beM AHUCHUILIMHBI
aKaJeMHYeCKHX YacoB,

B 3a4YEeTHBIX C¢AHMHHUIAX

BbI/ICJICHHBIX HAa KOHTAKTHYIO
npenogasarejieM (Mo BHAAM Y4YeOHbIX 3aHATHI) W Ha
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3. Copep:xkaHue IMCHHMILVIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJHMYeCTBA aKa/JleMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHI

3.1. Ykazanue mem (pazoenos) u omeedeHHO020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U

6U008 YUeOHbIX 3aHAMUIL

KonnyectBo yacoB 1o ¢opmam opraHu3anuu 00ydeHus

Hawmenosanue pasjiena u Jlexunonnsie | [Ipaktuyeckue | Jlaboparopusie | CaMOCTOSITENb-
TeM 3aHATUSA 3aHATHUSA 3aHATHUSA Hasi paboTta
2 cemecTp
Bexropnas anrebpa u
p p 16 30 20
AHATUTUYCCKAS TEOMETPHUS
I'eomeTpuueckue
P 8 10 33
npeoOpa3oBaHus
OKk3ameH 27
Hroro no 2 cemectpy 24 40 - 80
3 cemecTp
I'eomeTpuueckue
p 14 22 13
MTOCTPOEHHUS Ha TIJIOCKOCTH
MeTtob1 H300paKeHUI 4 8 20




DK3amMeH 27

Hroro no 3 cemecTpy 18 30 - 60
4 cemecTp

OcHOBaHMSI TEOMETPHUH U

AIIEMEHTBI reOMETPUH 24 40 53
Jlo6aueBckoro

DK3aMeH 27
Hroro no 4 cemectpy 24 40 - 80
Bcero nmo aucuumiange: 66 110 - 139

3.2.Kpamkoe onucanue cooepiicanus mem (pazoeyos) OUCUUNIUHBL
2 cemecmp
AHaJIUTHYECKAsl TeOMeTPHs U BEKTOPHaA ajiredopa

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 HMX CBoOWcTBa. [IpH3HaKM KOJUIMHEAPHOCTH H
KOMIUIAHAPHOCTU BEKTOpOB. BekTopHOe mnpocTpaHcTBO. ba3zuc BEKTOPHOIO IPOCTPAHCTBA.
Koopnunatel Bekropa B JnaHHOM Oasuce. CkanspHoe Ipou3BefieHHe BeKTopoB. CBoiicTBa
CKaJIIPHOTO IIPOM3BEIEHUS. BpIuncieHne CKaIsIpHOrO TPOU3BENECHNUS 110 KOOPIMHATAM BEKTOPOB
B OpPTOHOPMHpOBaHHOM Oasuce. OpueHTanus IUIOCKOCTM U MpocTpaHcTBa. BekropHoe
IIPOU3BE/IEHNE BEKTOPOB U €ro cBoiicTBa. CMeIIaHHOE MPOU3BEAECHNE BEKTOPOB U €r0 CBOMCTBA.
Koopaunatel TOUeKk Ha IIOCKOCTM M B IPOCTPAaHCTBE. PelleHume mnpocTedmmx 3anad B
KoopanHaTax. Popmyinsl peodbpazoBaHus aQpGUHHON U MPAMOYTOJbHONW CHUCTEM KOOpAMHAT Ha
miockoctr. PopMmynbl mpeodpazoBanus adGUHHOM CHUCTEMBI KOOPAMHAT B TIPOCTPAHCTBE.
VpaBHEHHMsT JMHMH W MOBEepXHOCTEeW. lIpruMeHeHHMEe BEKTOPHO-KOOPAMHATHOIO METOJa K
PEIIECHUIO 3a]a4 JIEMEHTApHOW T'€OMETPHUU. YPaBHEHHUE MPSAMOM Ha IUIOCKOCTH, 3aJaHHOU
pasHbBIMHU criocoO0aMu. YcJIoBHE MapaylIebHOCTH BEKTOpa W mpsMoil. PacmonoxkeHnue mpsmoit
OTHOCHUTEJIbHO CUCTEMbl KOOpJAWHAT. B3anMHOE pacroyiokeHHe JByX MPSMBIX Ha TIOCKOCTH.
AHaIUTHYECKOE 33/1aHHE TIOMYIJIOCKOCTU. MeTprueckue 3a1a4i TEOPUH MPSIMON Ha TUIOCKOCTH.
VYpaBHEHUS IUIOCKOCTH, 3aJlaHHOM pa3lMYHbIMU crocobamu. BzaumHoe pacnosoxeHue
IUIOCKOCTH M CHUCTEMBI KOOpPAMHAT. B3auMHOE pacnojiokeHue IBYX IUIOCKOCTEH. YpaBHEHUs
npsiMOM B MPOCTpaHCTBE. B3anMHOe pacmosiokeHue JByX MpsIMBIX. B3anMHOe pacrosioskeHue
OpsIMOM M TUIOCKOCTH. AHAJIMTHYECKOE 3aJaHHE MOJIYyIPOCTPAaHCTBA. MeTpuueckue 3aaadu
TEOPUU NPAMBIX U IUIOCKOCTEN. [IpuiioxkeHne TeOpuu NpsIMBIX U IJIOCKOCTEN K PEIIEHUIO 3a/1a4
AIIEMEHTApPHON TreoMeTpuH. DJUIMIC, CBOMCTBa »uuica. [umepOona, cBOWCTBA THIEPOOIBI.
JupexropralibHOe CBOMCTBO Asumnrica W rumepOosbl. [lapaGomna, cBoiicTBa mapabomsr. Ob1iee

ypaBHEHUE KpHUBOM BTOporo mnopsaka. [lepecedeHue KpuBOMl BTOPOro MHOpsiAKa U MPSIMOM.




AcuMmnrornueckue HampasiieHus. L[eHTpbl KpuBbIX BTOpOro nopsanka. KacareiabHsle K KpUBBIM
BTOpOro mopsaka. OnTuyeckre CBOMCTBA 3JUIMIICA, THIIEPOO0IIbI, mapabobl. JuaMeTpbl KpUBBIX
BTOPOro mnopsiaka. Teopema O CONPSKEHHBIX JUaMeTpax KpUBOM BTOPOro nopszaka. I'yaBHble
JUaMETPhl U TJIaBHBIE HAIIPABJICHUs KPUBOW BTOPOTO MOPsAAKA. XapaKTEpPUCTUUYECKOE YPAaBHEHUE
KpuBOi BTOporo mnopsnka IIpuBeneHue oOIIero ypaBHEHUS KpHUBOHl BTOpPOro MOpsIKa 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.
[TapaGonounnsl 1 ux cBoiicria. [IpsiMonuHeiiHble 00pa3yroiue MOBEPXHOCTEH BTOPOro NOpsiIKa.
I'eomeTpuueckmne npeodpazoBaHus
OTto0OpaxkeHus: u mpeodpa3oBaHusi MHOXKECTB. [IponsBeneHue (KOMITO3UIHS) MPeoOpa3oOBaHUA,
rpynmna npeoOpa3oBaHuil. [IBH)KEHHs MIOCKOCTU: NapajljiesIbHbI NEepeHoC, BpallleHHe, OceBas
CUMMETpHUs, CKOJb3dllas CUMMETpHs, uUX cBoiicTBa. CBoiicTBa JBIM)KEHHMH oOwIero BHJa.
OcHoBHas TeopeMa ABIKEHHH IUIOCKOCTH. ['eoMeTpuYecKkn paBHbIE (UTYyphl U WX CBOWCTBA.
AHaIIUTUYECKOE BBIPAKCHUE ABUKEHUN IUJIOCKOCTH. ['pymnma JIBM)KEHHH IUIOCKOCTHU M €€
noarpynnsl. I'pynna cummerpuit reomerpuueckoi ¢urypsl. Knaccudukanus apuxeHun
wiockocTu nepBoro poxa. Teopema Hlana. Knaccudukanus IBUKEHUH INJIOCKOCTH BTOPOIO
pona. I'omotetruss u ee cpoiictBa. IlogoOust miuockoctu, cBoiicTBa nonodus. Knaccuduxarms
nonobuil miuockoctu. I'pynna momobuit m ee moxarpynmnsl. ITonoOubie ¢urypsl. AdduHHbIE
npeoOpa3oBanusi miockocTH. CBoiicTBa adduHHBIX MpeoOpa3oBaHuil miIockocTH OCHOBHasS
TeopeMa 00 apPUHHBIX NMpeoOpa3oBaHUIX IIOCKOCTH. AHAIUTHUECKOE BhIpaskeHHe ad(PUHHBIX
npeoOpazoBaHuil  miIockocTu. llepcnexkTuBHO-appuHHBIE MpeoOpa3oBaHUS  IIOCKOCTH:
cBOiicTBa, BUABIL. ['pynna apduHHBIX npeodpa3oBaHUM IUIOCKOCTH U €€ MoArpynmnsl. MHBepcus
IUIOCKOCTH OTHOCHUTENIBHO OKpPY)XHOCTH. CBONCTBAa MHBEPCHM. AHAIUTHYECKOE BBIPAKEHUE
UHBepcUM IUIOCKOCTH. [loHsATHMS O JABMWXKEHMsAX npocTpaHcTBa. (CBOMCTBAa  JABM)KEHUN
npoctpaHcTBa. [IpuMepsl nIBHKEHHMI mpocTpaHcTBa. lIpuiiokeHue TeopuM Ie€OMETPUUYECKHX
npeoOpa3oBaHuil TUIOCKOCTH K PEIICHHUIO 3a/1a4 3JIEMEHTAPHOU F€OMETPHH.
3 cemecTp
ITocTpoeHnst Ha NJIOCKOCTH LMPKYJIeM U JTuHelikoi. OCHOBaHMS reoMeTpHHU

AKCHOMBI ITOCTPOEHMSI LIUPKYJIeM M JuHeiikoil. OcHoBHBIE ocTpoeHus. Cxema pelieHus 3aiad
Ha T1ocTpoeHne KOHCTpyKTHMBHBIE MHOKECTBAa/TEOMETpHUECKHE MecTa Touek Mertox
KOHCTPYKTUBHBIX MHOXkecTB (meron I'MT, meron mnepeceueHHil) mpu pelIeHMHM 3ajad Ha
noctpoeHue. [IpumeHeHre cBOMCTB ABMKEHUI K PELICHUIO 3a/1a4 Ha rnocrpoeHue. Ilpumenenne
CBOMCTB TOMOTETHH M TOJOOMS K PEIICHUIO 3a7a4 Ha IMOCTpOCHHE. ANreOpandecKuil MeTo[

pemieHns 3aja4 Ha MOCTpoeHue. [IpuMeHeHWe CBOWCTB MHBEPCHH K PEUICHHUIO 3a1a4 Ha



noctpoenue. Kpurepuit pazpemmmMocTu 3a71a4 Ha MOCTPOEHUE LIUPKYJIEM U JTMHEUKON. 3agaun Ha
MIOCTPOEHUS, HEPAZPELUIUMBIE HUPKYJIEM U JINHEUKOM.
Metoabl n300pakeHust
[TapannenbHOE MPOEKTUPOBAHME U €ro CBOMCTBA. [IoHATHME O LIEHTpPaIbHOM NMPOEKTUPOBAHUHU.
Hzobpaxenue IUIOCKUX (uUryp TpH HapaulelbHOM NpoeKTUpoBaHuU. 300pakeHue
MHOTOIPAHHMKOB  IIpM  MapajuleIbHOM  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 metone Monxa.
4 cemecTp
OcHoBaHMA reOMeTPHM M 3J1eMeHThl reoMeTpun JlodbayeBckoro

[TonstTe o0 akcmoMatudyeckoMm MeToje. TpeOoBaHUS, MPEIbSBISEMbIE K CHCTEME AaKCHOM.
HenpoTuBopeunBOCT, CHUCTEMBI aKCHUOM Ha IpuMepe axcuomaTtuku Beinsa. IlonHora u
HE3aBUCHMOCTb CHCTEMbl aKCHOM Ha IpuMmepe axkcuoMatuku Beitnga. 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 MATHINA noctynat EBknuaa. [lepas
u BTOpass TeopeMbl Jlexxanapa. Ilpemioxkenusi, HSKBUBaJIEHTHbIE aKCHOME NapaieIbHOCTU
(cymiecTBOBaHME TPEYroJIbHUKA, CyMMa YIJIOB KOTOPOTO paBHA ABYM IpPSIMBIM; CYLECTBOBaHHE
YEeTHIPEXYIOJIbHUKA, CyMMa YIJIOB KOTOPOTO paBHA YETBIPEM MPSIMbIM; CYIIECTBOBAaHUE
MOJIOOHBIX, HO HEPABHBIX TPEYrOJHHUKOB; KOJUIMHEAPHOCTh TPEX TOUYEK, PABHOYAAJIEHHBIX OT
NpsIMOM; BO3MOXKHOCTh OINHUCATh OKPYKHOCTH BOKpYT JII0OOr0 TpPEyrojibHHUKA; IepeceueHue
T000TO TEPHeHANKYJIsApa K CTOPOHE OCTPOTO yIrjla €O BTOPOM CTOPOHOM). AKCHOMa
napamiensHoctd  JloGaueBckoro. CyMMa yIJiOB TpPEYroJibHMKa M UYETHIPEXYTOJbHHKA Ha
rwiockocT JlobayeBckoro. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB Ha MIOCKOCTH JIobaueBcKoro.
[Tapamnensubie npsimeie 1o JloGaueBckomy. Ilpusnak mapamiensHOocTH. CyliecTBOBaHUE
napauieIbHbIX TpsAMBIX 10 JloGaueBckoMy. YTON MapauieIbHOCTH U €ro cBoicTBa. DyHKIMs
JloGaueBckoro. CBoICTBa 4YeTHIPEXyrolbHUKOB Ha MIockocTu JloGayeBckoro. CBolicTBa
napajulebHBIX MPSMBIX Ha miockoctu JlobaueBckoro. Pacxopmsiiuecs mpsMble Ha MIIOCKOCTH
JloGaueBckoro: mpu3HaK U cBoiicTBa. OKPYXKHOCTb, SKBHAMCTAHTa M OPHUIMKJI Ha IJIOCKOCTU
Jlo6aueBckoro m ux cBoictBa. MuTepmnperamus tiockoctu JlobGaueBckoro (mozenp Kemmu-
KneitHa Ha eBKJIMIOBOWM TUIOCKOCTH, Mojenb IlyaHkape Ha TMOMYIUIOCKOCTH U JIp.).
HemnporuBopeunBocts mnanumetpuu JlobaueBckoro. He3aBHCUMOCTH aKCHOMBI MTapallIeIbHOCTH

[Tneifidepa oT ocTtanmpHBIX akcuoMm [ wibbOepra. I[loHATHS AIWHBI OTpe3Ka, IUIOIIAIN



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

4. TlepeuyeHb Y4eOHO-MeETOIHYECKOTO o0ecredeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIAETCS 0cO00W (OpMOi OopraHu3anuu y4eOHOro
nporecca, IPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, TI03HABAaTENbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPAaBIAEMYIO JESTeIbHOCTh CTYJICHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3ysibTara, OCYLIECTBISIEMyI0 0€3 TpsMOH  IOMOIIM  IPENO/aBATEIIs.
CamocrosTenbHas paboTa CTYIEHTOB SIBIISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThl U MMeEeT
LeJIbI0 3aKpeIUIeHUe M yIriIyOJIeHHe MOJyYeHHBIX 3HAHWH W HABBIKOB, IOMCK M HPHUOOpETEeHHE
HOBBIX 3HAaHUi, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TIOATOTOBKY K MPEICTOSAIINM 3aHATHSIM
U o9k3ameHy. OHa mpexycMaTpuBaeT, Kak NpaBWiIo, pa3paboTKy pedepaToB, HamucaHue
JIOKJIAJIOB, BBINTOJIHEHHE TBOPYECKMX, WHAWBHIYATbHBIX 33laHU B COOTBETCTBUHU C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM TUIAHOM M3YYeHUs AUCIHUIUIMHBI). TeMa /Ui Takoro BBICTYIUICHHS
MOKET OBITh TPEJIOKEHA IpernojaBaTeseM Wi n30paHa caMHM CTYJSHTOM, HO MaTepual
BBICTYIUICHUSI HE JIOJDKEH IyOJMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHBI MaTepHuad
CIIY’)KUT JTOTIONIHUTENbHOW MHpOpManuei as paboThl Ha MPAaKTUYECKHX 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 ¢ mepBoucToYHMKaMH. Kypc mpeaycMmarpuBaeT caMOCTOSITEIbHYIO paboTy
CTYACHTOB CO CIIEHMAIBbHOW JuTeparypoii. CieyeT OTMETHTh, YTO CaMOCTOsTeNIbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIMIIb TOTa, KOTJla OHA BBITIOIHACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJIEHAINPABIICHHO.

3amaHusg  JUIL  CaMOCTOSITEIbHON  paboThl  MpeayCMaTpUBAlOT — HMCIIOJIb30BaHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH TO Tmpobiemarnke Kypca. OHHM HaleIMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mouck oubiuorpaduyeckoro
Marepuala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(OPMAIINHU, WIUTFOCTPATUBHBIX MaTepPHasoB. 3adaHus
[0 CaMOCTOSITEIbHON paboTe JarTcsd IO TeMaM, KOTOpble TpeOyIoT JIOTOJIHUTEIbHON
popaboTKH.

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

AyIuTOpHas caMOCTOsATENIbHAs paboTa OCYIIEeCTBIseTCs B ()OpME BHIIIOJIHEHUS TECTOBBIX
3aaHuid, Keic-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pPA0OT TO AUCHUIUIMHE. AyIUTOpHAs
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3ahay Mo pasjenam
JVICTIATUTAHBIL.

BHeayauTopHas caMocTosTe IbHasE paboTa OCYIIECTBISETCS B (hopMax:

- INOATOTOBKU K YCTHBIM BBICTYIVICHUSAM IO MaTCpHaiaM HeKHHﬁ, CaMOCTOSATCIIbPHBIX OOKJIaaoB,
TIPE3EHTaLINM;

- TIOATOTOBKHM TECTOB TI0 BOIIPOCAM HPOrPAMMBI

- IOMAIIHKX 3aJaHHUH [JIsl CAMOCTOSITEIIBHOTO PEIICHHS

3aoanus 0ns munogvlx KOHMPOILHLIX pAboOm
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 HIXKE PACCYKACHHIO Mo qokasarenscTBy Jemmbl AB =CD < AC =BD

JaTb 3aKIIFOUCHHUC O IIO0JIHOTC KW IIPABHUJIIBHOCTH 3TOI'O PACCYIKICHHA. HpI/I HGO6XO,I[I/IMOCTI/I

MOIPAaBUTh WX JOIOJIHUTL PACCYXKIACHUC!

«Tak kak AB=CD , 1o u3 onpenenesus paBeHCTBa BEKTOpOB IOIydaeM, uTo AB I €D u

AB=CD, orkyna cnegyer, uto ABDC mnapamnenorpamm. B mapamnenorpamme
IPOTHUBOIIOJIOKHBIE CTOPOHBI PaBHBI M mapauienbabl, nosromy AC I BD u AC = BD, a 3nauut
AC = ED».

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

4. HWcnonb3ys BEKTOpbl HA IJIOCKOCTH, HAWAWTE KOCHUHYC Yrjla Mexay MeauaHod AM u
ouccekTpucoit BE npsmoyronsHoro Tpeyroisuuka ABC ¢ npambim yriiom C, ecniu AC=4,BC=3.

5. CdopmynupyiiTe ¢ MNOMOIIBIO BEKTOPHBIX COOTHOIICHUN YTBEPKIECHHE O CBOWCTBAX

KBajIpara.

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

KOOPAWHATBI OCTAJIbHBIX BECPIINH:

A(2;3;-1), B(4;0;2), C(1;1;-6), A’(1 -3;-4).
2. JlaHbl ypaBHEHUs JBYX CTOpoH pomba: x+2y-1=0, x+2y+3=0 u ero amaronamu: 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 ypaBHeHHEe nX
IJIOCKOCTH CUMMETPHH.
4 HaiiTu  ypaBHEHHE OpTOrOHAJbHOW  mpoekuuu npsmoir | Ha  mimockocTe T
I'{ 2X+Yy—22=0,

4x —y—-2z-14=0,
m:3Xx+2y-z-1=0.
5. Jlan napamrenenunen ABCDABC D, M — cepenuna pedpa A4 . icionb3yst MeTo
KOOpJMHAT, HAlTH yron Mexay riockoctsmu MDC’u ABC, ecnu AB=2, AD=3, AA"=6.

OC-3. KoutpoJusHas padora Ne 3
1. Onpenenutsh BUAJIMHUUA BTOPOTO MOPSIKA 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 TUIIEPOOIIBI, ECIIH €€ DKCLIEHTPUCUTET PaBeH V3, a 0JHa
U3 BEpIUIMH uMeeT kKoopauHatel (-2,0).

OC-4. KoutpoJabHas padora Ne 4
1. laHO aHAIUTUYECKOE BBIPAKECHHE MPE0Opa30oBaHUs IIIOCKOCTH x' = 2x — 3y,



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

2. HaiiTu aHaIWTHUYECKHE BBIPAXKEHUS TNeEpCHeKTHBHO-apPuHHOrO mpeodpa3oBaHus, it
KOTOPOTO mpsiMast | siBIsieTCsT OChIO, MPH yCIOBUH, YTO TOYka P mpeobpasyercss B Touky Q :
x—2y+1=0, P(-11), Q1-1).

3. Tloctpouth o00pa3 u m[pooOpa3 OKPYKHOCTH TMPU TOMOTETHH, 3aJaHHOW TMapoi
COOTBETCTBEHHBIX MPSIMBIX M HHBAPUAHTHOH MPSMOH.

4. Yepe3 1EHTP MPAaBUIBHOTO TPEYTOJBHUKA MPOBEACHBI JIBE MPSIMbIC, YTOJ MEXIY KOTOPBIMU
paBeH 60°. JlokaxuTe, UCHOJIB3ysl CBOMCTBAa IOBOPOTA, YTO TPEYrOJbHUK BBICEKAET Ha ITHUX
IPSMBIX /IBa PABHBIX OTPE3Ka.

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

2. TlocTpouTh TPEyronbHKK MO BbicOTaM ha, Ne 1 Meanane M.

3. [aubl nBe BepmuHbl 4 M B TpeyroibHUKa U IpsMas, cojaepkaiias OUCCEKTpUCY
TpeyrojbHHUKa, mpoxoasulyto yepe3 Bepuuny C. [loctpoiite Tpeyronsauk ABC.

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

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

[TocTpoutsb n300paxkeHNe IBYX APYTUX BBICOT.

2. TloctpouTh ceueHue MATUYTroIbHON MPU3MBI IUIOCKOCTHIO, 33/1aHHON TpeMs TOUKaMH TaK,
YTO O/IHA JIEKHT Ha MJIOCKOCTU HI)KHETO OCHOBAHMS, a JIBE IpyrHe — Ha ee OOKOBBIX pedpax.

3. Tloctpouts ceuenne nsaTuyroisHoN upamMubl SABCDE MI0CKOCTBIO, TPOXOASIIEH uepes
TOUYKY OCHOBaHUS NapajuieiabHo rpanu SBC.

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

OC-7. KontpoJubHas padora Ne 7
1. JlokazaTh, 4TO MepBasi akcuoMa akCMoOMaTUKH Beiins adduHHOro npocTpaHCTBa HE 3aBUCUT

OT BTOPOI aKCHOMBI
2. Ecnm mpsMas a He MPOXOAMT Yepe3 BEpIIMHBI TpeyronbHuka ABC, TO OHa HE MOXKET
MepeceKaTh BCEX TPEX CTOPOH TPEYTrOIbHUKA.
3. Jlokazath ciemyroliee yTBEepXKJICHHWE: ABYNpsAMoOyroibHUK ABCD ¢ ocHoBanueM AB
ABIISIETCS 4YeThIpEXyroabHUKOM Cakkepu TOraa W TONbko Toraa, korma yriel C u D
KOHT'PY?HTHBI.

Jlna camocmoamenvnoil n0020mMoeKU K 3aHAMUAM RO OUCUUNIUHE PEKOMEHOYemc

ucnoJjibzoeamo yueﬂuo-memoouuecmte mamepuaiibl:

1. I'pummna C.A., KyBmmnoBa A.H., KypeneBa T.H., YUepeBarenko 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'IIVY, 2017. - 11 c..

3. [Tpokonbes I'.C., CannaeBa I'.B. Meroauueckue yka3aHus U KOHTpoJibHas pabora Ne 1
no teme «l'eomerpus Ha uiockocTw». [l CTyAeHTOB — 3a04yHMKOB | Kypca (QHU3UKO-
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 mpocTtpaHcTBe». [[JIsl CTYJEHTOB — 3a0YHUKOB 2 Kypca
bu3uKo-MaTeMaTH4YeCKOTo (haKynprera .- YIibsHoBCK, 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. — Yabsaosek: Yal'IIV, 2017. — 112 c..

6. KypeneBa T.H. Meronuueckue ykazaHust 1 KOHTpoJsibHas padora Ne 3 o teme «MeTo bl
n3o0paxkeHuil. IIpoekTuBHas reomerpusi». i CTyAEHTOB — 3a04HHMKOB 3 Kypca (HU3UKO-
MaTeMaTH4ecKoro (akynbreTa .- YiabsiHOBCK, 2004. (bubnunorexa Yal'IIV).

5. IlpumepHble OleHOYHbIe MATepHAJbl /IS NPOBeJeHHs TeKYIIero KOHTPOJIs
yCIeBAeMOCTH M MPOMEKYTOUYHOM aTTeCTAlMH 00y4aIOIMXCHA M0 IMCUUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTallu CTyAeHTa

®I'OC BO B coorBercTBUM € NIpuHLUIAMU BOJIOHCKOro mporecca OpUEHTHPOBAHBI
IIPEUMYLIECTBEHHO HE Ha cooOIlIeHue 00ydaroleMycs KOMILIEKCA TEOPETUYECKUX 3HAHWi, 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(hecCHOHAIBHO PeaTn30BbIBATHCS.

B npouecce onenku 6akaaaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPAJUIMOHHBIE, TaK U
MHHOBAI[MOHHBIE THUMbI, BUIBI U (GOpMbI KOHTpOJs. [Ipy 3TOM MOCTENEHHO TpaIuIMOHHbIE
CPEICTBAa COBEPLICHCTBYIOTCS B pYCJ€ KOMIIETEHTHOCTHOTO II0JX0/la, @ WHHOBAllMOHHBIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO MPUMEHEHMSI B POCCUHCKON By30BCKOM ITPaKTHUKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BAaTEIbHOW MPOTPAMMBbI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomeskyTouHasi aTrrecTanMsi OCYLIECTBISIETCS B KOHIE CEMECTpa U 3aBeplIacT
W3Y4YEHHE AMCLMIUIMHBL, MOMOraeT OLICHUTh KPYNHBIE COBOKYNHOCTH 3HAaHUNW M YMEHUH,
(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, TaOOPATOPHBIX ) 3aHATHUSX.

No CPEJCTBA OLIEHUBAHWUS, OO6pazoBaTenbHBIC
H/H HCIOJIb3YyEMbIC IJId TCKYIIETO OLICHNBAHUS TOKAa3aTeCJIsA pCSyJIBTaTBI TUCLUTUIUHBI
(I)OpMI/IpOBaHI/IH KOMIICTCHIIMU
Ouenounnle cpeacTpa A Tekymeil arrecranun | OP-1. 3HaeT MeToABI KPUTUUECKOTO
OC-1 Kontponbnas padora Ne 1 aHaJIM3a U CUHTE3a HHPOPMAITUU
OC-2 KontposnbHas pabota Ne 2 OP-2 YMeer npuMeHATh CUCTEMHBIN
OC-3 KontponbHas padora Ne 3 OJIXOJT JUTS PEIICHHS! TOCTABICHHBIX
OC-4 KontponbHas pabota Ne 4 3a1a9
OC-5 KontponabHas pabora Ne 5 OP-3 Braneer HaBbIKaMK
OC-6 KoutpomnbHas pabora Ne 6 pedIekcHH 10 TOBOIY COOCTBEHHOM
OC-7 KontponbHast pabota Ne 7 U 9y)KOH MBICTHTEIIbHOM
JeSATEIbHOCTH
OP-4. 3naet posib 1 MECTO




O1ueHoYHBIE CPeICTBA A5 MPOMEKYTOUHOI
aTTecTanuu
3a4eT (3K3aMeH)
0OC-8-10 DOk3ameH B popme yCTHOTO
co0ecemoBaHM

MaTeMaTHKU B OOIIeH KapTUHE
Hay4YHOT'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
peaiMzalui B Pa3IUYHbIX (opmax
oOydeHHUs B  COOTBETCTBHH  C
COBpPEMEHHBIMH TPEOOBaHUAMH K
00pa3oBaHUIO.

OP-7 Bnaneet nelicTBUEM
MPOSKTUPOBAHHMSI PA3TUIHBIX (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. Birageet HaBBIKOM
MIPUMEHEHHUSI Pa3JIMYHBIX METO/IOB,
MPUEMOB U TEXHOJIOTUN B 00y4eHUU
MaTeMaTuKe.

OP-11 Ymeer oka3piBaTh
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. BrageeT HaBBIKAMH
OpraHu3alu U NPOBEICHUS
3aHATHI C UCIIOJIb30BAaHUEM
BO3MOYKHOCTEH 00pa30BaTeIbHOM
Cpeabl IS TOCTHKEHUS
00pa3oBaTeNbHBIX PE3yabTaTOB U
obecrnieueHus

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHHS (IEMOHCTPALIMOHHOTO
Mmartepuaia), a TaK >kKe MpOoIexypbl M KpPUTEPUU OLECHUBAHUS HHIUKATOPOB JOCTHKCHUS
KOMIIETEHIIMH Ha pa3IMuHbIX Tanax ux (OpMHUPOBAHUS B IPOLIECCE OCBOCHUS 00pa30BaTEIbHON
nporpaMMmel  IpexacraBieHsl B (DOHAE OLIGHOYHBIX CPEICTB A TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallMK MO AUCHUIUINHE «['eoMeTpus».




Mamepuansi, ucnonvzyemole 011 MeKyuie20 KOHMpPOAA yCneeaemocmu
o0yuaruuxca no OucyunaIuHne
Marepuansl Juist Oprauu3aldy TeKyIIeH aTTecTalluy IPeICTaBICHbI B 1.5 MPOrpaMMBbl.

Mamepuanwi, ucnonvzyemoie 0151 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaeMOCmuU
o0yuarwuxca no OucyunIuHne

IlepeueHb BONPOCOB K IK3aMeHY
OC-8. 2 cemecTp

AHaJquTHYecKas reoMeTpusi 1 BEKTOpHast a.nreﬁpa

1.

10.

11.

12.

13.

14.

HamnpaBnenHble oTpe3ku U BeKTOpbl. ClI0)KEHUE BEKTOPOB U €ro CBOMCTBA. Pa3HOCTh ABYX
BEKTOPOB.

YMHOXK€EHNE BEKTOpa Ha YHCIIO U €TI0 CBOMCTBA.

CucreMbl JHMHEMHO 3aBUCHUMBIX U JIMHEHHO HE3aBUCHUMBIX BEKTOPOB U HMX CBOMCTBA.
[Ipu3HaKy KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

BekTopHoe mnpoctpancTtBo. basuc BekTopHOro mpocrtpaHcTBa. KoopauHaTel BekTOpa B
TaHHOM Oasuce.

CkansspHoe mpou3BesieHne BeKTOpoB. CBOMCTBA CKaJIsPHOIO IpoU3BeleHUs. Brruucnenue
CKaJIIPHOTO IPOU3BE/ICHUS TI0 KOOPAUHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0azuce
OpueHTanus IMJIOCKOCTH W MPOCTPAHCTBA. BEKTOpHOE MNpoM3BENEHHE BEKTOPOB U €r0
CBOMCTBA.

CMmenraHHO€ IPOU3BEIEHNE BEKTOPOB U €T0 CBOMCTBA.

Koopaunatsl TO4YeKk Ha MJIOCKOCTH M B MPOCTpaHCTBE. PemieHwe mpocTtedmmux 3aaad B
koopauHatax. ®opmynsl mpeodbpazoBanus adhGUHHON U PIMOYTOIHHONW CUCTEM KOOPAUHAT
Ha TutockocTu. @opmynbl  mpeoOpasoBaHus adPUHHOM CHUCTEMBI KOOpAWHAT B
IIPOCTPAHCTBE.

YpaBHEHUS JINHUNA U TOBEPXHOCTEM.

IIpuMeHeHHEe BEKTOPHO-KOOPAMHATHOIO METOJAa K PELICHUIO 3a4ad  dJIEMEHTapHOU
TEOMETPHH.

VYpaBHeHne npsMOH Ha IUIOCKOCTH, 33JaHHOM pa3HbIMM crocobaMu. YcioBue
MapauleIbHOCTH BEKTOpa W Mpsmoil. PacnosokeHne mNpsAMOl OTHOCUTEIBHO CHUCTEMBI
KOOpAMHAT

B3aumHoe pacnionoxeHue AByX NpsIMbIX Ha MJIOCKOCTH.

AHanuTHYecKoe 3aJjaHue MOJYIJIOCKOCTH. MeTpudeckue 3aqadyd TEOpud MpsSMOM Ha
IIJIOCKOCTH.

VYpaBHEHUS IIOCKOCTH, 33JaHHOM pa3iu4YHbBIMH crocobamu. B3ammHoe pacmnonoxeHue

IMJIOCKOCTU U CUCTECMbI KOOPAHUHAT. Bzaumnoe PacIoJIOKCHUEC IBYX MJIOCKOCTEH.



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

16. AnanmuTHueckoe 3aJaHUE MOJIYNPOCTpaHCTBA. MeTpuyecKkue 3aJaddl TEOpPUU TMPSMBIX M
IIJIOCKOCTEH.

17. TlpunoxeHue TeOpUH MPSIMBIX U IJIOCKOCTEH K PELICHUIO 3ajjay 3JIEMEHTapHOM FeOMETPHH.

18. Dmurc, cBOiCTBa dILIUIICA.

19. T'unepGona, cBOWiCTBA TUIIEPOOIHI.

20. JlupexTopraabHOE CBOMCTBO 3JUTHIICA M TUIIEPOOJIBI

21. Ilapaboma, cBoicTBa apaboIIbI.

22. OOmee ypaBHEHHE KpHBOH BTOporo mopsiaka. IlepecedeHne KpuBOil BTOPOTO MOpsIKa U
IPSAMON. ACUMIITOTUYECKUE HAIIPABJICHMUS.

23. LleHTpBl KPUBBIX BTOPOrO MOPSAIKA.

24. KacatenpHble K KPUBBIM BTOpOro nopsjaka. OnTHYeCKUe CBOMCTBA UIIMIICA, TUIEPOOIIbI,
napaboJibl.

25. JlmaMeTphl KpHBBIX BTOpOTO Mopsiaka. Teopema O CONPSIKEHHBIX JHAMETPax KPHBOMH
BTOPOTO NOpsiAKa. [ 1aBHbIE 1aMeTphl U IV1aBHBIEC HAIPABJIECHUS KPUBOW BTOPOTO MOPSAKA.

26. XapakTepuCTHUECKOE YpaBHEHHE KpUBOM BToporo mnopsaka IlpuBenenue obiero
ypaBHEHHs KPUBOM BTOpPOro Mopsjka K KaHOHMYecKoMy BuIy. Kiaccuduxamus KpUBBIX
BTOPOTO MOPSAKA.

27. TloBepxHOCTH 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 00pa3yrolire IOBEPXHOCTEH BTOPOro MopsiaKa.

I'eomeTpruyeckue npeodpazoBaHus

1. Orobpaxenuss u  mnpeoOpa3zoBaHusi  MHOXecTB.  IIpomsBenenue  (KOMIO3UIUSA)

npeoOpa3oBaHuil, rpyma npeoopa3oBaHUiA.

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

CKOJIB3S1I1asi CHMMETpHSI, UX CBOWCTBA.

3. CsaolicTBa IBWXEHUI 00IIEr0 BUAA.

4. OcHOBHas TeOpeMa JBHKCHHI TIOCKOCTH.

5. T'eomerpuuecku paBHbIEe GUTYPHI U UX CBOWCTBA.

6. AHaTUTHYECKOE BBIPAKEHUE NBIKCHHH IJIOCKOCTH. ['pymnma NBYXKEHHH IJIOCKOCTH U €€

MOATPYIIIBL. ['pymma CHMMETPHI TeOMETPHIECKON (PUTYPHI.



7. Knaccudukanus IBUKEHUH IIIOCKOCTH TIepBoro pojaa. Teopema [llasms.
8. Knaccuduxarus nBmKeHUH MIIOCKOCTH BTOPOTO POJIa.
9. Tomorerus u ee cBoOiCTBA.
10. ITomoOust miockocTH, cBoicTBa momoous. Kiaccudukanus nmomobuit miockoctu. ['pymma
noao6uit u ee noarpynimsl. [logoOHbIe GUTypHI.
11. Addunnbie mnpeoOpaszoBanus 1iockoctd. CBoiictBa adduHHBIX mpeoOpa3oBaHUit
TUIOCKOCTH
12. OcnoBHas Teopema 00 adhGUHHBIX TPEOOPA3OBAHUAX TIOCKOCTH.
13. Ananutndeckoe BeIpakeHue adGUHHBIX TpeoOpa30BaHUN TIJIOCKOCTH.
14. TlepcnexTuBHO-adPpuHHBIE TPe0OPa30BaHUS MIIOCKOCTH: CBOMCTBA, BHIBL.
15. I'pynna addunHBIX TpeodpazoBaHUil TNIOCKOCTH U €€ MOATPYIIIIBL.
16. MHBepcusi MIOCKOCTH OTHOCHTEIBHO OKPYKHOCTH. CBOICTBa MHBEPCHUU. AHAIUTUYECKOE
BBIpaXCHHE UHBEPCUH TIOCKOCTH.
17. Tlonstus o ABMXKEHMSIX MpocTpaHcTBa. CBOMCTBa ABMXKEHMHM mpocTpaHcTBa. IIpumepsl
JIBU>KEHUI MPOCTPAHCTBA.
18. IIpunoxenne TEOPUH TEOMETPUUYECKUX MPEOOpa3OBaHUN IIIOCKOCTH K PEIICHUI0 3a]ad
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 MHOXECTBA/TEOMETPUIECKHE MECTA TOUCK
3. Metoa KOHCTPYKTHBHBIX MHOXecTB (Meron I'MT, meron mepecedeHuil) mMpu penieHun
3aJa4 Ha MOCTPOEHHUE.

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

[IpumeneHne CBOMCTB TOMOTETUH | MOJ00US K PEIISHHUIO 3a7a9 Ha TOCTPOEHHE.

4
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6. AunreOpandeckuii METOJT PEIICHUS 3a1a9 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, HEPA3PEIINMBbIC IIUPKYIIEM U THHEHKOH.

Metoabl n300paxxeHust

1. TlapannenbHOe€ TpPOEKTHpOBaHHME M  €ro cBodcTBa. IloHATHE O  IEHTPaJIBLHOM

MMPOCKTUPOBAHUU.

2. M3oOpaxeHue mIOCKuX (GUTYp TIPH MapaJICIIBHOM MPOSKTUPOBAHUH.



3. MHM3oOpaxkeHne MHOTOTPAHHHMKOB IMPHU 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 JlodaueBcKoOro
1. Tlonstue 06 akcuomaruyeckom metoze. TpeOoBaHuUs, NIPEABABISEMbIE K CUCTEME aKCHUOM.
HenpoTuBopeunBOCTh CHCTEMBI aKCHOM Ha IIPUMEPE AKCUMOMATUKK Beins.
[TostHOTa M HE3aBUCHMOCTb CHUCTEMBI aKCHOM Ha IIPUMEPE aKCUOMAaTUKHU Beis.
Cucrema akcuoM I'minb0epra U CIeICTBHS U3 aKCHOM.

ITocTpoeHne eBKIMI0BOM F€OMETPUN Ha OCHOBE aKCUoM Bels

2
3
4
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. [IlpemnoxeHusi, SKBUBAJCHTHBIC aKCHOME MapaJUICTHHOCTH (CYIIECTBOBAHUE TPEYTOJIILHUKA,
CyMMa yTJIOB KOTOPOI'O PaBHa JIBYM MPSMBIM; CYLIECTBOBAHHUE YETHIPEXYTOJIBHUKA, CyMMa YIJIOB
KOTOPOT'O paBHa YETHIPEM NPSMBIM; CYLIECTBOBaHHE MOJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB;
KOJUIMHEAPHOCTh TPEX TOYEK, PABHOYIAJEHHBIX OT MPSIMO; BO3MOYKHOCTh OIIUCATh OKPYKHOCTb
BOKPYT JIF0OOT0 TPEYroJbHUKA; IEpeceueHne J00ro nepneHauKysspa K CTOpOHE OCTPOro yria
CO BTOPO# CTOPOHOIA).

10. Akcuoma  mapamienbHoctH  JloOaueBckoro. Cymma  yrjaoB — TpeyrojbHMKa U
YeThIPEeXyrojibHuKa Ha MiockocTd JloGaueBckoro. Ilpu3Haku paBeHCTBa TpPEyroJbHUKOB Ha
iockocT 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. CgoiicTBa mapajuienabHbIX NPSAMBIX Ha MiIockocTH JloOaueBckoro. Pacxonsmiuecs npsimbie

Ha m1ockoct JlIoGaueBcKoro: IpU3HAK U CBOICTBA.

14. OxpyXHOCTb, PKBUANCTAHTA U OPHUITUKI Ha TUIOCKOCTH JI0O0aueBCKOT0 M MX CBOWCTBA.



15. Unrepnperanmst mmockoctu Jlobaueckoro (Moxenb Kemnmu-KrneliHa Ha eBKIHIOBOH
IUIOCKOCTH, Mozieib [lyaHkape Ha MOJIYIJIOCKOCTH U Ap.). HempoTuBOpeunBOCTh MiIaHUMETPUHU
Jlob6aueBckoro. HezaBucMMOCTh akcroMmbl napamiensHoctu Ilnefidepa oT ocTaiabHBIX aKCHOM
['mnbbepra.
16. IlonsTus IMHBI OTPE3Ka, IUIOIIAAN MHOTOYTOJIbHUKA M 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 CYMMHUPOBAHUS 3apab0TaHHBIX 0AJIOB B TEUCHHE CEMECTPA.

Kpurtepun oueHnBanus 3HaHUI 00yYAOIIUXCS 110 JUCHUILIMHE

Dopmuposanue 6AITbHO-PEUMUH2080U OYEHKU pabomvl 00yYaAOWUXCs

Ilocemenue PaGora Ha
ITocemenue
N NPAKTHYECKHUX | MPAKTUYCCKUX DK3aMeH
JIEKIAI .
3aHATHH 3aHATUAX
Pas0aiuioBka 1o 9x 1=9 15x 1=15
212 daiuioB 64 Gama
3 BHJIaM paboT 0aJUI0B Bamnos
N 300
cemectp | CymmapHsbIit 24 banna 236 OamioB
9 Gay10B max OayIoB
Makc. 0ajut Max Max
max
ITocemenune Pabora Ha
Ilocemenne
. MPAKTUICCKUX | MIPAKTHICCKHIX DK3aMeH
JIEKIIAN o
3aHATHH 3aHSATUAX
PaszbamoBka mmo 12 x 1=12 20x 1=20
272 Gamia 96 OamoB
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 Bauei (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
«XOpOLIOY» 281-360

«YJOBJIETBOPUTEIILHO» 201-280
«HEYIOBJIETBOPUTEIILHO» | 200 U meHee




6. MeTtoanueckue yKazaHus VIl 00y4alOLIMXCsl 10 OCBOCHHIO JHCIMIIIMHBI

YcnemHoe u3ydeHne Kypca TpeOyeT OT 00yJaromMXcsi TMOCEIICHHsI JIEKIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHITHAX, BBIIOJHEHMsS BCEX Y4YEOHBIX 3alaHMil mpenojaBaTers,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuce JIeKMH — OJHAa U3 (OpPM aKTHUBHOM CaMOCTOSATEIBHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsSI KpaTKO, CXEMaTHUYHO, IIOCIEN0BAaTEIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE IOJIOKEHUS, BBIBO/BI, 00001IeHus, GOpMYIUPOBKH. B KoHIE nexkuun
IpernojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4YTOOBI OOy4aromuecss HMelu
BO3MO>KHOCTbB 3aJ]aTh YTOUHSIOIME BOIPOCHI 110 U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMUECTBA AyJAUTOPHBIX YacOB HEKOTOpbIE TEMBI HE YIACTCSl OCBETHTh B TIOJHOM OOBEME,
IIO9TOMY IpENoJaBareslb, IO CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOATENILHYIO PabOTy CTYJEHTOB, pEKOMEH/YS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JY4IIEro OCBOEHHUs Marepuajga M CUCTEMAaTH3allud 3HAaHWH 10 JUCHUIUIMHE, HEO0O0XOJMMO
IIOCTOSIHHO pa30uparh Marepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEO0OX0AMMOCTH 00paIaThCsl K MPErnoiaBaTellto 3a KOHCYIbTalueH.

IoaroroBka K NpPaKTHYECKUM 3aHATUSIM.

[Tpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHTUs (MCHOJIb30BATh KOHCHEKT JIEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbBCS C JOMOJHUTEILHON JIUTEPAaTypOi, IIPU HEOOXOIMMOCTH JONOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpaiarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOpOLIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havasie npakTHYECKOro 3aHATHS IIPENIOAABATENb 3HAKOMUT CTYACHTOB C TEMOM, OIJIAIIaeT
IUIAH TPOBEACHUS 3aHATH, BBIIACT 3aJaHus. B TedeHHe OTBEICHHOIO BPEMEHM Ha BBIIIOJIHEHHE
PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENojaBaTelio 3a KOHCYIbTalMell Win pazbscHeHusIMH. B
KOHIIE 3aHTHS IPOBOAUTCS ITPUEM BBIIIOJHEHHBIX 3aJIJaHUN, cOOECeI0BaHUE CO CTYAECHTOM.

Pe3ynbTaThbl BBINOTHEHUS IPAKTHUECKUX 3[JaHUI OLIEHUBAIOTCS B Oajljlax, B COOTBETCTBUU C
0aJUIbHO-PEUTHHIOBOM CUCTEMON YHHUBEPCHUTETA.

IMnanbl NpaKkTHYECKUX 3aHATHI (2 cemecTp)
3ansaTne 1.
Tema: Ilonsitue BekTopa. KossinHeapublie BekTopbl. PaBHbIe BeKTOpBI. JIMHeiiHbIE
onepanuy Hal BEKTOPaMH.
1. llonsTMe BeKkTOpa, HYJIEBOIO BEKTOpAa; ONPENENIECHUS PaBHbIX, KOJUIMHEAPHBIX,
IIPOTHUBOIIOJIOKHBIX, KOMIUIAHAPHBIX BEKTOPOB. JJIMHA BEKTOPA.
2. Omnepamnusi CJIOXEHHS BEKTOPOB: ONpEACTICHHEe CYMMBI BEKTOpPOB; CBOICTBa oOIepanuu
CIIOYKEHUS.
3. BbIunTaHue BEKTOPOB.
4. YMHOXEHME BEKTOpa Ha YMCIIO: OIpe/ieNieHHe, CBOWCTBA ONepalHH.
Pemute 3amaun: [2] Ne 1, 5, 6, 19, 24.

3ausTue 2.
Tema: J/IuHeliHasi 3aBUCMMOCTD U JIMHEHHAs1 HE3ABHCUMOCTH BeKTOpPoB. Koopaunartsl
BEKTOPA B OTHOCUTEJIBHO JAHHOI'0 0a3uca U UX CBOMCTBA.
JIuneitHast KOMOMHAIUS BEKTOPOB. TpHUBHaIbHAs JIMHEHHAsE KOMOMHAINS BEKTOPOB.
OrnpeneneHnst IMHEWHO HE3aBUCUMOM M JINHEWHO 3aBUCUMOM CUCTEM BEKTOPOB.
JlocTaTouHBIE YCIOBHS JINHENHOW 3aBUCMOCTH BEKTOPOB.
Teopembl 0 TMHEHOMN 3aBUCKMOCTH JIBYX, TPEX, YETHIPEX BEKTOPOB.
Omnpenenenne BEKTOPHOIO IPOCTPAHCTBA.
Omnpenenenue 6a3uca BEKTOPHOTO MPOCTPAaHCTBA. Pa3MepHOCTh MPOCTpaHCTBA.

ook wdE



7.

Omnpenenenue KoopaIuHaT BekTopa B 6a3uce. CBoiicTBa KOOpIUHAT.

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

3ansartue 3.

Tema: AppunHas u NpPAMOYrobHAs CHCTEeMbl KOOPANHAT B IpocTpaHcTBe. [lesenne

=

N

o
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9.

0Tpe3Ka B JaHHOM OTHOIIeHUH. PaccTosiHue MeKay IBYMSI TOUKAMU.
Omnpenenenue u 3ananue adphUHHON CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.
Paaguyc-Bektop Touku. KoopaMHATH TOUKH.
[Ipocreiimume 3anaun, peniaeMblie B apUHHON crucTeMe KOOpIUHAT (KOOPIAMHATHI BEKTOpa,
COCIMHSIONIETO JIBE TOYKH; JICJICHUE OTPE3Ka B 33JaHHOM OTHOIIICHUH ).
[IpssMoyronbHas cucTeMa KOOpAUHAT.
[Ipocreiimme 3amaum, pemiaeMble B TPSIMOYTOJIBHOM CHCTEME KOOpIMHAT (3HATh
000CHOBaHUA).
OpueHTanus IOCKOCTH, OPUCHTAIUS POCTPAHCTBA.
®opmyitel Tpeodpa3zoBaHust KOOPIUHAT.
Omnpenenenue GUrypsl, ypaBHeHUE (HEPABEHCTBO) (DUTYPBHI.
[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 npousBeieHne BeKTOpoB. [I[puMeHenne BeKTOPOB K pelIeHUIO 3a/1a4

1.

IIKOJIBHOT0 Kypca reoMeTpHH.
CkansipHOe TIPOM3BEJCHHE BEKTOPOB: ONpEACICHHE, CBOWCTBA (KOMMYTaTHBHOCTb,
aCCOLIMAaTUBHOCTh ~ OTHOCHUTEIBHO  YMHOXEHHMS HA  4YHUCIO. JUCTPUOYTHBHOCTD.
HEOO0X0IMMOE W JIOCTaTOYHOE YCJIOBUS PAaBEHCTBA HYIIO CKAJSPHOTO IPOW3BEICHHS,
CKaJIIpHBIN KBaJpaT, BEIYUCIEHHE Yepe3 KOOPIMHAThI BEKTOPOoB). OO0CHOBaHUE CBOMCTB.

Pemmts 3amaun: [2] 105, 116, 124.
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3ansTue 5.

Tema: BekTopHOE M CMELIAHHOE NIPOU3BEICHHE BEKTOPOB.
Omnpenenenyne OpueHTUPOBAHHOTO TPEXMEPHOTO NMPOCTPAHCTBA.
Omnpenenenne BEKTOPHOIO IPOU3BEACHUS JBYX BEKTOPOB.
I'eomeTpuyecKknil CMBICI MOJYJIsI BEKTOPHOTO MPOU3BEICHMUS.
®opMmyna g BBIUKCIEHUS  BEKTOPHOIO  IIPOU3BEIACHUSA  4Yepe3  KOOPAUHATHI
MHOXHUTEJEH.
CBolicTBa ~ BEKTOPHOTO  TPOM3BEIEHUSA:  aHTUKOMMYTAaTUBHOCTb  OTHOCHUTEIIBHO
CKaJSIPHOTO MHOJKUTEJNS, JAUCTPUOYTUBHOCTH OTHOCUTEJBHO CIIOKEHHUS, YCIOBHE
KOJUIMHEAPHOCTH BEKTOPOB (JJ0Ka3aTEIbCTBA CBOMCTB).
Bbruncnenue miom@aan TpeyroiabHUKA C MOMOIIBI0 BEKTOPHOI'O IPOU3BENEHUS (BBIBOJ
(bopMyIIbI IIIOLIA ).
OrnpezenieHne CMEaHHOIO MMPOU3BEICHUS TPEX BEKTOPOB.
['eomMeTpHUyeCcKHii CMBICI CMEIIAHHOTO MPOU3BEIECHUS (C 000CHOBAHUEM).
®opmyna a7 BEIYUCIEHUS CMEIIAaHHOTO TPOU3BeIeHUs (3HATh BHIBOJ).

10. CgoiicTBa CMEIIAHHOTO MMPOU3BCACHUA C 000CHOBaHUEM MX:

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

C. acCOIHMaTHUBHOCTb OTHOCHTCIIBHO CKAISIPHOIO MHOXKHUTCIIS,

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

5. ®opmyrna He0OXOAUMOTO U JOCTATOYHOIO YCIOBUH KOMIUIAHAPHOCTUHU TpPeX

6.
pou3BeACHUs (BBIBOJ (GOPMYIIBI 00BEMa TETPadIpa).

BEKTOPOB (C 0OOCHOBAHUEM).
Beruncnenne o0beMa mapaienenuiiena, TeTpadApa € HOMOIIBIO  CMEIIAHHOTO



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

3ansarue 6, 7.

Tema: lIpsamas sunus. Pazan4dnbie cnocoObl 3a1anus npsimoid. O01iee ypapHeHnue
npsamoii. I'eomeTpuyeckuii cMbic1 3Haka MHOrowieHa AX + By + C. [lapajuielbHOCTD U
NePIEeHINKYJIAPHOCTD ABYX NPAMbIX. PaccTosiHue oT TOYKH 10 npsiMoil. MeToa KoOpAUHAT
B pPellieHUH 33/1a4 WIKOJIbHOI0 Kypca reoMeTpum

1. BbiBoa ypaBHEHUS MPSMOIA, 3aJaHHOW TOYKOM U HAIIPABJISIOIIUM BEKTOPOM.
BrIBOI ypaBHEHUS IPAMOM, 3a4aHHOU IBYMSI TOUKAMU.
BbiBO# ypaBHEHMsI MNpsSMOM, 3aJaHHOM TOYKOM M TEPHEHIUKYISPHBIM BEKTOPOM.
HopmainbHblii BEKTOp MPSAMOM.
OO0miee ypaBHEHHE MPSMOH.
YpaBHEHHE NPSIMOM «B OTPE3KAX».
YpaBHEHHE IPSIMOU C YTIIOBBIM KO3 (DUIIMEHTOM.
Pacnonoxxenne mpsMoOM B cuCTEME KOOPAMHAT 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, 6), 402.

wn

No ok

3ansrue 8, 9, 10.

Tema: Paziiuunblie cioco0bl 3agaHus III0CKOCTH. O01Iee ypaBHeHHE IJIOCKOCTH.
I'eoMmeTpuueckuii cMbICJ 3HaKa MHOTo4JeHa AX + By + Cz + D. BzaumHoe pacnoJioxkenue
2-X 1 3-x miockocreii. [Ipu3Haku napanieabHOCTH M NEePIEHIMKYJISIPHOCTH IBYX
II0CKOCTeil. MeTpuyeckue 3a1a44 TEOPUM MJIOCKOCTH.

1. BsiBoA ypaBHEHMs MJIOCKOCTH, 33/1aHHON TOYKOW U JIByMsl HAIIPABJISIFOIMMU BEKTOPAMHU.

2. BpIBoJ ypaBHEHUS MIIOCKOCTH, 3aJaHHOM TPEMsI TOUKAMH.

3. Tlapamerpudeckue ypaBHEHHUs IUIOCKOCTH.

4. BpIBOJ ypaBHEHUS IUIOCKOCTH, 3a/laHHOM TOYKOW W MEPEeNneHIUKYJISPHBIM 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 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.

3anarue 11, 12.

Tema: Paziiuunble cnioco0bl 3aJaHus NPAMOI.
BbIBO ypaBHEHMS NPSIMOM, 3aJaHHOM TOYKOW M HAIIPABIISIOIIMM BEKTOPOM.
[TapameTpudeckue, KAHOHUYECKHUE YPABHEHUS IIPSIMOM.
BbIBOJ| ypaBHEHMS NPSIMOM, 3aJaHHON JBYMS TOUKaMHU.
YpaBHeHUe MPsIMOH, 3aJaHHOH IByMs TIOCKOCTsIMU. O0I1iee ypaBHEHHE MPSIMOH.
[lepexon oT oOmiero ypaBHEHMsI MPSMON K MapaMeTpUUYEeCKUM WM KaHOHHMYECKUM
YPaBHEHUSIM.

6. HccrmemoBaHme B3aWMHOTO pAcCIOJIOKEHUS ABYX THpsMbIX. OOOCHOBaHWE YCIIOBHH,
ONPEIEIAIINUX IPSMBIE  CKPEIMBAIOLIMECA. IIEPECEKaroluecs, IapajljieibHBbIE,
COBIAJAIOIIHE. .

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

arLONOE

3ansarue 13.

KonTpoabHas padora
3anarue 14, 15.



Tema: Duunc, runep6oJia, napadosia. @oxkycosl U JUPEKTPHUCHI JJMHHUI BTOPOT0 NMOPSIAKA.
BriBo ypaBHEHUS NPSIMOiA, 3aITaHHOM TOYKOW M HATPABJISIOIIUM BEKTOPOM.
1. Onpenenenue 3mimrnca, €ro CBOMCTBA.
2. Ormpenenenue runepOo0JIbl, € CBONCTBA.
3. Omnpenenenue napaboibl, €€ CBOICTBA.
4. ®oxychl U AMPEKTPUCH] TUHUI BTOPOTO.
Pemmmte 3amaun: [2] Ne.764, 756, 796(a, 1), 797(a), 823, 831(a).

3ansarTue 16, 17.
Tema: IIpeoOpasoBanus niockocTu. /IBuskenns. /[Bu:keHust nepsoro 1 BTOporo poaa.
®Dopmy.Jbl ABUKeHUi. [IpruMeHenne K pelieHnIo 3a1a4.

1. CymectByeT n1: napajuieNbHbII IEPEHOC, TOBOPOT, CAMMETPHS, - OTOOpaKaroye: a)
psMYIO Ha ce0si; 0) mapy mapauieNbHbBIX MPSMBIX Ha ceOs;

B) OJIMH OTPE30K Ha JPYTroi OTPE30K;
T) Jy4 Ha COHANPaBICHHBIN C HUM,;
1) apy NepeceKaroIuxcs NpsAMbIX Ha ceOs;
€) TouKy A Ha Touky B.
2. IlapannenbHbIN IEPEHOC 3aaH Mapoi coOoTBETCTBYOMMX Touek M(1;-3) u M'(7;0).
3anucath (HOpMyIIbI MapaiebHOTO IEPEeHOca U HaluTH 00pa3 npsimoit 2x +3y-2=0.
3. [NapamtensHbIiA TepeHoc 3a1ad Gopmynamu X' =X + 2, y' =y — 8. Ha npsimoii
£: 2x — 3y — 7 = 0. HaiiTu TouKy, KOTOpasi Ipu JAHHOM MEepEeHOCe MOMaaeT Ha MPSAMYI0 m: 7X —
y+5=0.
4. JlaHbl Ba paBHBIX HemapauieabHbIX 0Tpe3ka AB, A'B' u psmas £. [Toctpouts o6pa3 npsmoit
{ ipu moBopoTE, nepeBoaAIIUM Toukl A 1 B cooTBeTcTBeHHO B TOuku A' 1 B'.
5. Ha mpsimbix £: x+2y-8=0 u m: 5x-3y+1=0. Haiinure TOYKH, CHMMETPUYHBIC OTHOCUTEILHO
Hayajia KOOp/AMHAT.
6. Jlansl 1Be pasnuuHble Touku B, B' u npsimas £. [Toctpouts 06pa3 npsimoit £ npu oceBoit
CUMMETPUU. JJ1sl KOTOopoi Touku B, B' ABNsI0TCS COOTBETCTBYIOMIUMH.
7. Haiitu xoopauHatel oOpa3a Touku A (1, 1) npu ckomb3siiel CMUMMETpUH, IPH KOTOPOH TOUKa
O (0, 0)u B (1, 2), nepexoasiiue coorBeTcTBeHHO B Touku O' (2, 5) u B' (4, 4).
8. CocTaBUTh (hOPMYJIBI ABHIKEHHSI IEPBOTO POJia, IPH KOTOPOM MpsiMast X - y= 0 siBisieTcs
o0Opa3om npsimMoii X -y - 4 =0, a Touka A (2, 0) — uHBapuaHTHa.
9. BbIssICHUTD, KakHe U3 JaHHBIX (hOpMyYIT SABIISAIOTCS hopMyIaMu ABMKeHUH. OnpenenuTs Buj
JIBUKECHUSI.
aA)x'=%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 tpaneuuun ABCJl Touku O u M cepeaunsl orpe3koB AC u CJ] cOOTBETCTBEHHO.

[Toctpouts 06pa3 A BCM mipu komrtozutinu peodpazoBanuii Sag°® Tea © Zo.
3ausaTue 18, 19.
Tema: [IpeoOpa3oBanus miaockocTu. [lonodue n romorerus.

1. CymectByeT 1M TOMOTETHs, OTOOpakarolias: a) OJHY M3 JBYX IE€peceKaromuxcs
(mapasienbHbIX) MPSAMBIX Ha APYTyio; 0) JIyd B €My COHANpaBieHHbIN (IPOTHUBOIOIOKHO
HalpaBJIEHHBIN); B) OKPYKHOCTh Ha HEPABHYIO €l OKPY>KHOCTb.

2. Kakum mpeoOpa3oBaHuEeM SBISETCS TPOHU3BEICHUE JIBYX TOMOTETHIA ¢ OOIIMM IIEHTPOM
(c pa3TUYHBIMU LEHTPaMHu)?

3. Kakoe u3 JaHHBIX TPeOOPa30BaAHUN ABISACTCS IMOA00HEM:

x =3x-4y+1 x=8x +y+ 3
y=4x+3y-2 y= x+8y-3
4. Haiitu koopauHaThl 00pa3a Touku A (2;-4) Mpu TOMOTETHH C LIEHTPOM C(1;-8)u

Koa(urmeHTom K = - 3.
5. Haittu nentp u kodp@duimeHT romoteTun otodOpaxaromero 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 Bl coorBercTBeHHO, O- TOUKA
nepecedueHuss aumaroHaneil. Iloctpouts o00pa3 uyeThipexyrosbHuka KMCO mpu
KoMIIO3HIMHK npeodpaszosannii 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 mnomanp yetsipexyronbanka A1B1C1/11, ecmu Sapcpi=P.

9. JloxazaTh, 4TO TOYKA MepeceueHus AuaroHaaei Tpaneuu U TouKa rnepeceueHus
NPOIOJDKEHHS OOKOBBIX CTOPOH JIEXKAT Ha MPSMOMU, MPOXOIAIICH Yepe3 CepeIuHbI
OCHOBaHUH Tparenuu.

3ansitue 20. KonTpoabHas padora.

ILnanbl npakTHYecKuX 3aHATHII (3 ceMecTp)

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 IIPOBECTH MPSMYIO, TAPALIECIBbHYIO JAHHOU 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 a4 U HaTypaJIbHOE YKUCIIO N. [I0CTpOUTH OTPE30K JJIMHEI .

8. JlaH OTpe30K JUIMHBI @ U HaTypajbHbIe yhciaa m 1 n. [IocTpouTs 0Tpe3oK AIMHBI m/n a.
9. JlaHbl OTpE3KH C ITUHAMHU a, b, ¢. [locTpouTh 0Tpe30K, MIMHA KOTOPOTO paBHa ab/c.

10.  Jlanbl oTpe3ku ¢ ;uinHamu a 1 b. [1ocTpouTh OTpe3oK AJIUHBI .

11. Jlan yrosi. BHyTpH yria HaiTH TOYKY, HAXOAUIYIOCS Ha 33JJaHHBIX 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, TApaJUICTHHYI0 OCHOBAHHUIO TaK, YTOOBI

CyMMa OTPE3KOB OOKOBBIX CTOPOH, 3aKIFOUEHHBIX MEXKIY ATON MPSIMON U 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 o6pazom, uro AX =
XY =YB.

3ansaTue 6. [locTtpoeHue 1ByCTOpPOHHEH JIMHEHKOM.

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

2. Hanbl yron AOB, npsimas | 1 Touka P Ha Hell. C moMOIIbI0 0JTHON ABYCTOPOHHEH
JUHENKU NpoBeaAnTe Yepes Touky P npsmele, oOpasyromue ¢ npsimoii | yrou, paBublil yriy AOB.
3. Janbl oTpe3ok AB, HenapaiiensHast emy npsiMast | 1 Touka M Ha Heil. C momonibio
OJIHO IBYCTOpPOHHEH JIMHEWKH MMOCTPOITE TOUKH IepeceyeHus MpsaMoi 1 ¢ OKpyKHOCTBIO
panunyca AB c nentpom M.

4. Hanbl npsmas | u orpezox OA, napaienbHsbiii 1. C momolso 01HO#M 1BYCTOPOHHEN
JTUHEHKHU TOCTPONTE TOUKH TepecedeHus mpsiMoi | ¢ okpykHOCThIO paguyca OA ¢ nentpom O.
5. Hansr otpe3kn O1A1 1 O2A2. C moMoIIbio 0THON ABYCTOPOHHEH JIMHEUKHU TIOCTPONTE

panuKalbHylo 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 yronm AOB. Iloctpoiite yron BOC, 6uccekTprcoit KOTOpOro sSBIsSIETCS

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 JAHHON IPSIMOIA;
0) mocTpoiite cepeIuHy 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 IOMOIIBIO JIMHENKH C apaJuIeIbHBIMU KPasiMu U

0e3 neJIeHu.

3aunsrtue 7. [locTpoeHue JTUHEHKOI ¢ ITAJTOHOM JIJIMHBI.

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

2. OTH0XUTh TAaHHBIM OTPE30K HA JJAHHOW MPAMOUN OT HEKOTOPOU TOUYKH.

3. JIaHHBINA YroJl OTJIOKHUTH IPU JAHHOM MPSMOU WIIA MOCTPOUTD MPSIMYIO, ITEPECEKAIOITIYIO
JAHHYIO IPSIMYIO MO/ JAHHBIM YTJIOM.

4. UYepes naHHyO TOYKY IIPOBECTH MMAPATUIEIBHYIO K TAHHOW IIPSMOM .

5. K nannHoli npsiMoil IpoBeCTH NEPHIEHIUKYIISP.

3ansrtue 8, 9. [locTpoeHus1 OTHMM HHUPKYJIEM.

1. Pa3nenute OKpyXHOCTB C JaHHBIM LIEHTPOM Ha 6 paBHBIX 4acTeH, MOIb3YsICh TOJIBKO
LHUPKYJIEM.
2. ITonb3ysich TOJMBKO HUPKYJIEM, YABOWTE JAHHBIN OTPE30K, T.€. IOCTPOMTE Ul JaHHBIX

touek A u B Takyro touky C, uto0sl Touku A, B, C nexanu Ha ogHoit npsimoii (B mexny A u C)
u AC =2AB.

3. ITocTpouTh OTPE30K, B 2" pa3 MEHBIINI JaHHOTO OTpe3Ka (pasieuTh JaHHbIH 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 OTJI0XKUTH OTPE30K PaBHBIN 1 MapauIeIbHbIA JaHHOMY OTpe3Ky AB.
6. (TpeTbs ocHOBHas onepanus). HailTi Touku nepeceyeHus ABYX JTaHHBIX OKPYKHOCTEH

(O, MB|) u (O, |CD]).

3ansaTue 10. BocctanoB/ieHHe TPEYTroOJbHUKA 10 CEPEeAUHHOMY NEePNEHIUKYJISAPY OAHOM U3
€ro CTOpoH, NPAMOIi, coAepsKaleil BLICOTY, H TOUYKE.

1. BoccTaHOBUTH TpEeyronbHUK, €CJIU AAHBI BEPIINHA TPEYTOJIbHUKA, IPAMast, COJEpIKaIast
BBICOTY, U IIpsIMasi, COJleprKalasi CepeAMHHbBIN NepIeHANKYIAp. (PaCCMOTPETH BCE Cllydan).

2. BoccTaHOBUTH TPEYrobHUK, €CJIM JAHBI MHLIEHTP TPEYTOJIbHUKA, IIPAMast, COJIeprKalias
BBICOTY, U IIpsSIMasi, COJIeprKallasi CepeAMHHbBIN epHeHANKYIIAP.

3. BoccTaHOBUTE TpeyroiabHUK, €CIIM JaHbl OCHOBAaHHE OMCCEKTPUCHI TPEYTOJIbHUKA,
npsiMasi, Coieprkalliasi BRICOTY, U MpsAMasi, CoJieprKaliasi CepeAMHHbIN NepreHANKYIISAP.
(paccMOTpeTH BCE Cy4an).

3ansaTue 11. KonTposbsHas 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 MapaICIbHON MPOEKIUH.

1. ITocTpoiite mapaieabHY0 TPOSKIINI0 PABHOCTOPOHHETO TPEYTroibHUKA. B HeM n3zo0pasure:
a) CpEeIHION0 JUHUIO;
0) pamuyc BIIMCAaHHOW OKPY>KHOCTH;
B) paJNyC ONMHMCAHHON OKPY>KHOCTH.

2. Tano nzobpaxkenue pomoOa. Haiimure nzobpakeHue ero BhICOThI, €CIIM OCTPBIA yroi pomba
paBeH 60°.

3. laHo n3o0pakeHre TpeyroJibHUKa U JBYX €ro BeICOT. [locTpoiiTe n3o0paskeHue meHTpa
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. [Toctpoiite nmapamienbHy0 NPOSKIUIO (GUTYPBI, IBISIONIYIOCS 00beJUHEHHEM KBaJpaTa u
PaBHOCTOPOHHETO TPEYTOJIbHUKA, UMEIOIINX OOIIYI0 CTOPOHY.

6. [Toctpoiite n300pakeHNE OKPYKHOCTH C 33TaHHBIM PayCOM.

JomaiHee 3anaHue.
1. ITocTpoiite napaiiensHy0 IpOeKIHIO KBajpaTa. B HeMm nzobpasure:
a) paJinyC BIMCAHHON OKPY>KHOCTH;
6) Pagnyc onncaHHON OKpYXHOCTH;
B) IEPIEHANKYJISIP, TPOBEACHHBIN U3 BepiinHbl A Ha ipsimyto DM, rie M —
cepeanHa cTopoHsl AB.

2.lano nzobpaxenue Tpeyronbauka ABC, ogna ctopona AB kotoporo pasra 10cMm., a apyras
cropona AC — 8cwm. [TocTpoiiTe n3odpaskeHre OMCCEKTPHUCH JAHHOTO TPEYTOJIbHUKA,
NPOBEIEHHON U3 BepIIMHBI A.

3. HOCTpOﬁTC napaJiuiCJIbHYIO ITPOCKIUIO KBaJIpaTa, BIIMCAHHOTO B HpaBI/IHBHHﬁ TPECYTrOJIbHUK.

3ansaTue 13, 14. Ilosinble U HenoIHbIe n300paskenus. [lo3unuonnspie 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 ceueHne MPaBUIBHOM NMATUYTOJIBHON NMPU3MBI IIJIOCKOCTBIO, TPOXOASIIEH 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 ceueHNE NPABUIIBHOM IECTUYTOJIBHON IPU3MBI IIJIOCKOCTBIO, 3aJaHHOU CIIEIOM,
HE MEPECEKaroUM OCHOBAaHUS IIPU3MBI U TOYKOM, JI€KAIEH B IIJIOCKOCTH BEPXHErO0 OCHOBAHUS
IIPU3MBIL.



JlomarHee 3a1aHue.
1. Yepes Touky M B ocHoBanuu mectuyrosbHoi nupamuasl OABCJIEH nposenena
MJIOCKOCTh, MapajuienbHas 0okoBoi rpann OAH. [TocTpouth ceuenre mupaMuIbl TOM
IUIOCKOCTBIO (32 TOUKy M B3sTh LieHTpou ]l TpeyrosibHuka 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. KourpoabHas padora.

IInanbl npakTHYecKHuX 3aHATHIL (4 cemecTp)

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

Ha 3anstun CUCTCMATU3UPYIOTCA 3HAHUA YUallUXCA O TPCYTrOJIbHUKAX W €ro BBICOTAX, €ro
MeAMaHax, yJauecss GopMyIUpPYIOT U JOKa3bIBAIOT TEOPEMBI O TOUKE MEpPeceyeHus] MeIuaH, O
NOJOOMH TPEYrOJIbHUKOB, BBIBOJAT (OPMYITY HAXOXKIEHHS MeIuaHbl TPEYrojJbHUKA, €CIU
W3BECTHBI €r0 CTOPOHBI, (POPMYIUPYIOT U JOKA3BIBAIOT TEOPEMBI O TOUKE IEPECEUEHUs BBICOT, O
000U TPEYTOJILHUKOB, OOpPa30BAHHBIX BBICOTOM, OMYIIEHHOW W BEPUIMHBI MPSMOTO yIiia
JAHHOTO TPEYTOJIbHUKA; BRIBOJAT (POPMYITY HaXOKJICHHS BBICOTHI TPEYTrOJIbHUKA, €CITH U3BECTHBI
€TI0 CTOPOHBI; 3BHAKOMATCA ¢ MUHHUMAJIbHBIM CBOICTBOM TPCYroJIbHUKA.

Teopema. BrICOTBI TPEYTOJIBHUKA IEPECEKAIOTCA B OJTHOM TOUKE.

3ameuanue: B ciaydae TymnoyrojabHOTO TpPEYrOJdbHUKA OCHOBAHHUSl €ro BBICOT HAXOASATCS Ha
IIPOJOJDKEHUSIX CTOPOH, IIPUIIEKAIINUX K TYIIOMY YIIIy:

Onpenenenne 1. Touka nepeceyeHus: BbICOT TPEYTOJIbHUKA HAa3bIBAETCSI OPTOLIEHTPOM.
Omnpenenenne 2. TpeyroabHUK, 0Opa30BaHHBIN OCHOBAaHUSMH BBICOT TPEYTOJIbHUKA, HA3bIBACTCS

OPTOLIEHTPUYECKUM.
3agaHus:
1. Jlokazatb, 4TO i1 TOPOU3BOJNBHOrO TpeyronbHuka ABC BepHO paBeHCTBO:
1 1 1 1
h, h, h,  r r .
,rne ' - paguyc BIMCaHHOW B TPEYTOJIbHUK OKPYKHOCTH.
2. ITycts O, Q, M 1 H — COOTBETCTBEHHO IIEHTPHI ONMUCAHHOM, BIIMCAHHOW OKPY>KHOCTEH,

TOYKa MEepeceueHuss Meual 1 TOYKa IepecedeHus BbIcoT TpeyroiabHuka ABC. Jlokaxwure, 4yTo
€CJIN JBe JII0ObIe U3 3TUX TOYEK COBIAAAIOT, TO 3TOT TPEYIOJbHUK — PAaBHOCTOPOHHHUH.

3. BricoThl ocTpoyronsHoro tpeyroasHuka ABC nepecekarorcs B Touke O, a Ha OTpe3Kax
OB u OC Bwi6pans Touku Bt u C1, ans kotopeix £ AB1C ==ZAC1B = 90°, [oxa3ars, 4TO
AB1 =AC1.

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

Teopema. Meauansl TpeyroJibHUKa IEPECEKAOTCS B OJJTHOM TOUKe.
Onpenenenne 1. Touka nepecedeHus: BEICOT TPEYTrOJIbHUKA HAa3bIBACTCS LIEHTPOUIOM.

1. JlnrHa MeraHbl TPEYTOJIbHUKA BhIpakaeTcs popMynon
b*+c® a’
Ma= [ —————,
2 4

rac a, b, C — IJIMHBI CTOPOH TPCYTOJIbHUKA.

2. JIJ1st BCAIKOTO TPEyroJIbHUKA BBIITOIHAETCS COOTHOIICHUE:



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

4. Ma, Mp ¥ Mc — MEIUAHBI TPEYTOJIbHUKA. JJOKaKUTE, 4TO eci Ma” + Mp” + M = 4
TO TPEYroJbHUK PaBHOCTOPOHHUH, r/ie R — panuyc onucaHHoi OKpY>KHOCTH.

Teopema. BUCCEKTPUCHI TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE.

Omnpenenenue 1. Touka nepeceueHus: BEICOT TPEYTOJIbHUKA HAa3bIBACTCS MHIICHTPOM.

5. [Tyctb la, b, Ic — OuccekTprchl TpeyroiabHuKa, P — ero nosnymnepumerp. Jokaxure, 4To
eciu

122 + 1% + 1% = p?, TO TpeyroNbHUK PAaBHOCTOPOHHHIA.

6. Han AABC. buccextpucet AA1, BB1 u CC1 ero BHyTpeHHUX YIJIOB IIEPECEKAIOTCS B

touke O. U3BecTHO, uTo TpeyroapbHukd AOB1 1 AOC1 ciMMeTpUYHBI OTHOCUTEIBHO TPSMOMA
AO, tpeyrompauku A10B n BOC; — otHocutensno BO, a tpeyronsauku A10C u B1OC —
otHocutensHo OC. Jloka3ate, utro AABC — paBHOCTOpOHHMUIA.

JlomaniHee 3aaHue.

1. BeicoTsl ocTpoyronbsHoro tpeyroiasHuka ABC nepecekatorces 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. ITycth My, My, Me — MeAMAHBI TPEYTOIbHUKA, a Na, b, Nc — ero BeIcOTHI. JloKaxuTe, YTO eCiin

ma mb mc — ~
h_ + — + — = 3, TO TPCYT'OJIbHUK PAaBHOCTOPOHHHU.
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 nmapamnenorpamma ABCD. B kakoM OTHOIIEHUHU OTPE30K
AM peaut guaronans BD?

3. CtopoHsI apajuienorpaMmma paBHbl 2 U 4, a yron Mexay HuMu paseH 600. Uepes BepmnnHy
ATOrO yrJja POBEIEHBI NIPSAMBIE, IPOXOJAIINE YEPE3 CEPENNHBI IBYX APYTUX CTOPOH
napajuienorpamma. Haiiaure KocuHyc yriia Mexay STUMH MPSMBIMHU.

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

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

6. Cepenuny Ooiiee JJIMHHOM OOKOBOW CTOPOHBI MPSIMOYTOJIBLHOM Tpaney COeINHUIH C
BepLIMHAMU Tpaneuuu. [Ipu sToM Tpanenus paszienuiaach Ha TPH paBHOOEIPEHHBIX

TpeyrojibHuKa. Haiiiute BeIMYrMHy OCTPOTro yriia Tpaneuu.

JlomarHee 3a1aHue.



1. iBa paznuunbix napauienorpamma ABCD u A1B1C1DI1 ¢ cooTBETCTBEHHO MapalieIbHBIMU
CTOpOHAMH BMHCaHBI B 4eThIpeXyroJbHUK PQRS (Touku A u Al nexat Ha cropone PQ, B u Bl-
Ha QR u 1. 1.). JlokaxxuTe, 4TO AMArOHAIM YETHIPEXYTrOJIbHUKA NapajlieIbHbl CTOPOHAM
napasuieJIorpaMMOB.

2. B tpaneninu ABCD ¢ ocHoBanusimu AB = a u CD = b npoBenén orpe3ok A1BI,
COEIMHSIOLIUI cepeiMHbl AUaroHaneil. B nony4yenHol Tpanenuu npoBeaéH otpe3ok A2B2,
TOKE COCTUHSIONIUIN CepeIMHbI IUaroHasei, u Tak aanee. MOXeT JiM B [OCIIeI0BATEIbHOCTH
nuH otpeskoB AB, A1B1, A2B2,... kakoe-TO 4KiCIIO BCTPETUTHCS ABAXKAbI? SIBisieTcs i 3Ta
MOCJIEIOBATEILHOCTh MOHOTOHHOM (BO3pacTaroliei min yobiaroriei)? CTpeMHUTCs I OHA K
KakoMy-HHOYb Ipeieny?

3. OcHoBaHuA Tpamnenuu paBHbl a 1 b (a > b). OTpe3ku, coequHsIomuNe cepeIuHy O0bIIero
OCHOBaHHs C KOHIIAMU MEHBIIIETO OCHOBAHMUS, TIEPECEKAIOT AUArOHAIH TPANeluH B TOUKax M u
N. Haiinure MN.

3ansTue 4, 5. UeTblpexyroJibHHUKH.

1. Yron mexnay croponamu AB u CD uversipexyronsauka 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 yetsipexyroibauka ABCD He
coBmnanatot. [Ipsimas MN nepecekaet croponsl AB u CD B Toukax M1 u N1. Jlokaxkure, 4To
eciu MM1 = NN1, To AD|BC.

3. YerbipéxyronpHuk ABCD, auaroHany KOTOporo B3aMMHO MEPIEHIUKYIISIPHBI, BIIUCAH B
OKpYXHOCTb. [lepnienauKymspsl, onyiieHHble Ha cTopony AD u3 BepuinH B u C, nepecekator
muaronani AC u BD B Toukax E u F coorBercTtBenno. Hatinure EF, ecnmu BC = 1.

4. Jlokaxxute, 4YTO €CJIM AJIs BIMCAHHOTO YeTbipexyroibHuka ABCD BeinonaHeHo pasenctBo CD
= AD + BC, 1o 6uccektpucsl 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 MEHbIIE TUIOMAIN YeTBEPTOTO TpeyroyibHuKa. HaliguTe muomans
JAHHOTO YEeTBIPEXYTOJIbHUKA.

I[OM&I.HHCC 3aJaHuc.

1. B werbipexyronsHuk ABCD mosxHO Biicats okpyxkHoCTh. ITycte K — Touka nepeceuenus
ero nquaronanei. M3zsectHo, yto AB > BC > KC, BK =4 +, a nepumerp u momanb
tpeyroiabHuka BKC paBHbl cootBeTcTBeHHO 14 1 7. Haiigure DC.

2. B uetsipexyroiapsHuk ABCD MoxHO BriucaTh OKpy»XHOCTb. ITycTh 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 Tpanennu OCHOBaHUS paBHBI a U b, AMArOHAIM NEPIICHANKYIISPHBI, @ YTOJI MEXKIY
OOKOBBIMH CTOpOHaMH paBeH A. Haitaute mromanp Tpanenuu.



3ausitue 6, 7, 8. OKpPYXKHOCTH. YIJbl CBSiI3aHHbIE C OKPYKHOCTHIO. BnucaHHblii u
ONMUCAHHBII YeThIPEXYyroJbHHUK.

OcHOBHbIE CBEICHUS

1. Yron ABC, BepiiriHa KOTOPOTO JIEKHUT HA OKPY>KHOCTH, & CTOPOHBI IIEPECEKAIOT ATY
OKPYKHOCTb, Ha3bIBalOT BIIMCAHHBIM B OKPYKHOCTb. [lycTh O — 1enTp okpyxHoctu. Torna
PABC =PAOC, eciu Touku B u O nexat no oany cropony ot AC, u PABC =180°—- PAOC,
eciu Touku B n O nexxat mo pasusie ctopons! oT AC. Baxkneimm u Hanbosee yacto
UCIOJIb3YEMBIM CJIEJICTBUEM ITOTO (haKTa SBISETCS TO, UTO BEIMYMHBI YIIIOB, OMUPAIOLINXCS HA
paBHBIE XOP/bI, TM00 paBHBI, TM0O0 COCTABISIOT B cymMMme 180°.

2. BennuuHa yria mexay xopaoil AB 1 kacaTenbHOM K OKpYKHOCTH, IPOXOJAIIEH Yepe3 TOUKY
A, paBHa IIOJIOBUHE YIJIOBOI BeIMYMHBI AyTH AB.

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

4. Kak yxe roBOpHJIOCh, BEJIMUUHBI YIJIOB, ONUPAIOLIMXCS Ha OJHY XOPAY, MOT'YT OBITh PaBHBI, a
MOTyT cOCTaBJATh B cymme 180°. It Toro 4ToOBl HE paccMaTpUBaTh Pa3IMuHbIC 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 yIiia. HA KOTOPBIM HY>)KHO TIOBEPHYThH MIPOTUB YacOBOI
cTpenku npsimyro AB Tak, yToObI OHa cTana napaiienssa npsimoi CD. Ilpu aToM yrisl,
oTiinyaromuecs Ha n - 180°, cunrarorcs paBHbIMH. Clie1yeT OTMETUTh, YTO OPUEHTUPOBAHHBIN
yros Mexay npsaMmbiMu CD u AB He paBeH opueHTHpOBaHHOMY yriy Mexay npsimsiMu AB u CD
(oHM cocTaBisrOT B cyMMe 180° miu, 4To 1Mo HalleMy COralleHuIo To ke camoe, 0°).

Jlerko mpoBepuUTH CAEAYIOLUE 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 nexaiue Ha OHON NpSIMOi, MPUHAANEKAT OJTHOM 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
pazsblie ctopoHsl 0T AC).

3AJJAYN

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

6) Bepuna yrima BAC pacronoskeHa BHYTpH OKPYKHOCTH. J[oKakuTe, YTO BEIMUMHA yTiia
BAC paBHa nosycymMMe yIJIOBbIX BETUYHH JYT OKPYKHOCTH, 3aKJIIOU€HHBIX BHYTpH yriia BAC u
BHYTPH YyIJIa, CHMMETPUYHOI'O EMY OTHOCUTENIBHO BEPIIMHEI A.

2.113 Touku P, pacnionokenHoi BHyTpu octporo yriaa BAC, onymens! nepnenaukyiasapst PC1 u
PB1 na npsimbie AB u AC. [Jokaxure, uto PC1AP = PC1BI1P.

1. JlokaxxuTe, 4YTO €CJIM LIEHTpP BIMCAHHOM B YETHIPEXYTOJIbHUK OKPYKHOCTH COBIAJAET C TOUKOM
nepeceyeHus TuaroHase, To 3TOT YeThIpeXyroJbHUK- pOMO.

2.YersipexyronpHuk ABCD onucan okoso okpyxHoctu ¢ nentpoM O. Jlokaxure, uto PAOB +
PCOD = 180°.



3.JlokaxxuTe, 4TO €CIIM CYHIECTBYET OKPYKHOCTh, KACAIOIIAsACs BCEX CTOPOH BBITYKIIOTO
yeTbipexyroibHuka ABCD, 1 OKpyKHOCTB, Kacarolascs Ipo0KEHUN BCEX €ro CTOPOH, TO
JHaroHaay TaKOro YETHIPEXYTrOJIbHUKA IEPIIEH INKYIAPHBL.

4.OKpyKHOCTb BBICEKAET HA BCEX YETHIPEX CTOPOHAX YETHIPEXYTrOJIbHUKA PaBHBIE XOPJIbI.
Jloka)kute, 4TO B 3TOT YETHIPEXYTOJIBHUK MOXKHO BIIUCATh OKPY’KHOCTD.

JlomarHee 3a1aHue.

1 /lokakute, 4TO €CJIM B YETHIPEXYTOJIbHUK MOXKHO BIIUCATh OKPY>KHOCTb, TO LIEHTP ITOMN
OKPYKHOCTH JIEKHUT HA OJTHOM MPSAMOM ¢ cepelMHaMH 1HaroHajiei.

2.YerbipexyroapHuk ABCD onucan okoiio okpyxHoctu ¢ ieHTpoM O. B Tpeyronsauke AOB
nposeneHsl BbICOTHl AA1 u BB1, a B Tpeyronbsanke COD- Beicotel CC1 u DD1. Jlokaxure, uyto
touku A1,B1,C1 u D1 nexat Ha 0JJHOM TPSIMOIA.

3. Yrasl npu ocHoBanuu AD Tpanenuu ABCD pashsl 2a u 2b. JlokaxuTe, 4TO Tpareuus
OIKCaHHas TOT/Ia ¥ TOJBKO Toraa, kornqa BC/AD = tg atg b.

3ansaTue 9, 10, 11. [logoOHbIEe QUTYPBHI.

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

2. Yepe3 HEKOTOPYIO TOUKY, B3ATYI0 BHYTPU TPEYTOJIbHHUKA, IPOBEIEHBI TPU NIPSIMBIE,
napajuleJbHble CTOPOHAM. DTHU IpsIMble pa30UBaIOT TPEYTOJIbHUK HA IIECTh YacTel, TpH U3
KOTOPBIX — TPEYToJIbHUKH ¢ TutomanaMu S1, S2, S3. Haiinure muiomans 1aHHOTO
TpPEeYrojbHUKA.

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 |
paBHoO 3. HaiinuTte paccTosiHMEe MEXAy TOUKaMH, B KOTOPBIX JIaHHAs! OKPY>KHOCTb KacaeTcst
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
MeHbliee ocHoBanne BC otnoxens! orpeskun BM n CN Tak, 4To nosyyaeTcst HoBas Tpaneuus
BMNC, nogo6nas tpaneruu ABCD. Haiinute muiomans tpanennun ABCD, ecnu mutomaas
tpaneunu AMND pasna P, a cymma yrinos CAD n BDA pasna 60o.

5. Uepes Touky A ob6mieit xopasl BC nepecekaromuxcs OKpyKHOCTEH poBeieHa mpsmas,
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 aApyryro okpykHocth B Touke F. Haiinute otHomenue BD : BE, ecnu AD =8 u AE
= 2. Cpasnure miomaau tpeyroisukos 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.

JlomarHee 3a1aHue.



1. B Bemykiiom uetslpéxyronbauke 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 BepmmnHbl C ocTpoyrosibHOTO Tpeyroiapurka ABC onymiena Beicota CH, a u3 Touku H
onymensl neprnenaukyisippl 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.

3ausrue 12, 13, 14. [laomaas 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
momaay tpeyroisHukoB DCM u ACB oTtHOCcsTCS Kak 1:4.

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

3. OxpyxHocTb Kacaercsi ctopoH AB u AD npsamoyronsauka ABCD u nepecekaet cropony DC
B eIMHCTBEHHOM TouKe F u cropony BC B ennHcTBeHHOM Touke E. Haiinure monanps Tpanenun
AFCB, eciu AB=32, AD=40u BE = 1.

4. Ha xaxj0ii cTopoHe napajuiejiorpaMmma B3sTo 1o Touke. [lnomanb 4eThpéXyroipHuKa ¢
BEpILMHAMU B 3THX TOYKaX paBHA MOJOBHHE IJIOLIAAN Mapajuienorpamma. Jlokaxkure, 4To XOTs
OBl 0J1HA U3 AMAroHaJel YeThIpEXYTroNbHUKA NapajuieibHa OJHON U3 CTOPOH MapajuiesiorpaMmma.

5. I[Ba MMPpAMOYT'OJIbHHUKA ITOJIOKCHBI Ha IMJIOCKOCTD TaK, YTO UX I'PaHUILIbI UMCIHOT BOCEMb TOYCK
MepeccUCHU. OTH TOYKHU COCAUHCHBI UCPE3 OJHY. I[OKaBaTB, 4ToO IUI0IaAb IMOJIYYE€HHOI'O
‘-IeTI)IpéXYTOJ'H)HI/IKa HC UBMCHHUTCHA IIPpHU NOCTYNATCJIbHOM IIEPEMCIICHU N OJTHOT'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 COBNAAAOT € TEMH BECPIHIMHAMHA KBAJIPpAaTOB, KOTOPBIC HC ITPUHAJICIKAT JaHHOMY
TPEYTrOJILHUKY. I[J'II/IHa THIIOTCHY3bI C 1 CyMMa IJIMH KaTC€TOB S U3BCCTHHI.

JomaiHee 3ananue.

1. Jlokaxxure, 4TO MJIOLIA/Ib TPEYTOJIbHIKA MOXKHO BBIPA3UTh 1O Gopmyie S = (p - a)ra, rjae ra —
paanyc BHEBIIMCAHHON OKPYXHOCTH, KAaCarOIIENCs CTOPOHBI, PABHOU a, P — HOJIYIIEPUMETP
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 Tpeyronbanka ABC npoBeneHa OKpy>KHOCTb, IIepeceKaromias
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

3ansrue 15. B3anMHoe pacnonoxeHue npsmbIx Ha iockoctd JlobaueBckoro. [lapamiensHbie u
CBEPXIIapaJIICIIbHBIC MIPSIMBIE.
I]ens: Pazo0Opatk 0OCHOBHBIE MOHATHS TeoMeTpun JIoOoueBCKOro.



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

3anamue 16. TpeyrolibHUKU U YETHIPEXYTOJILHUKY Ha II0CKOCTH JIoOaueBCcKoro.
I]enw»: Pazo0pate OCHOBHBIE NOHATUS TeoMeTpun JlobayeBcKoro.

PexomeHnaanum Kk caMocTosiTeIbHOM padore

1. IlpopaboTate MaTepHal MO TEME NPAKTUYECKOTO 3aHSTHUS.

2. IloBTOpUTH JIEKLIMOHHBIN MaTEpUAI I10 TEME 3aAHATHSL.

3anamue 17. Yron mapajijiebHOCTH..

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

1. IlpopaboTath MaTepHal Mo TeME NPAKTUYECKOTO 3aHSTHUS.

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

3ansaTue 18. OKpyXKHOCTb, 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. Yribl, OBYYrOJIBHUKH M TPEeyroibHUKH Ha cdepe. Ilpumenenue chepruueckoii
reoMeTpHH. DJUIMITAYECKAs reomeTpus Pumana.
I]ens: Pa3o0path OCHOBHBIE MOHITHS CPEPUICCKON U IUTUIITUIECKON T€OMETPHH.

3ansitue 20. KontpoabHnas padora.

7.

IlepeyeHb OCHOBHOI M JONOJHHUTEILHON y4eOHOI quTepaTypsbl, UHTEepHET-pecypcos,

HQOGXOIII/IMBIX AJId 0CBOCHUA JUCHHUIIJIMHbBI

1.

2.

3.

1.

OcHoBHaAa nuTepartypa

OcteutoBckuii, A. H. Ananutudeckas reoMmeTpusi [DIEKTpOHHBIM pecypce]| : yueO.
noco6ue / A. H. OcteinoBckuit. - Kpacnosipck : Cub. denep. yu-t, 2011. - 92 c. - ISBN
978-5-7638-2196-3. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/443221 (nara obpamenus: 14.03.2022). — Pexum
JIOCTYTIA: TI0 TIOATTHCKE.

boprakoBckuii, A. C. AHanuTuyeckas TeoMeTpus B NpUMepax M 3ajadax : ydeOHoe

nocobue / A. C. boprakoBckuii, A. B. [lanteneeB. — 2-e¢ u3m., crep. — Mocksa :
NHOPA-M, 2020. — 496 c. — (Bsicmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-
16-011202-2. - Tekct : IJIEKTPOHHBIH. - URL:

https://znanium.com/catalog/product/1069929 (nata obpamenus: 14.03.2022). — Pexxum
JIOCTYTIA: TIO TIOAITHCKE.

Edumos, H.B. Kparkuii kypc aHanutudeckoil reomerpuu : yuebHoe mocodue : [16+] /
H.B. Edpumos. — 14-¢ uzn., ucnp. — Mocksa : ®uzmatiut, 2008. — 239 c. : ui. — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=69316
(mata oopamenus: 06.04.2021). — bubmuorp. B ku. — ISBN 978-5-9221-0971-0. — Tekcr :
JJIEKTPOHHBIN.

JlomoJiHuTeIbHAS JIUTEpaTypa

Wnbun, B. A. Ananutudeckas reomerpus : yueouuk / B. A. Unbun, 3. I'. [lo3usk. — 7-¢
u3a., crep. — Mockpa : @usmarnur, 2009. — 224 ¢. — (Kypc BbIcIIeld MaTeMaTHKd U



3.

MaTemMaruueckoi ¢usuku. Bem. 3). — PexuMm goctyma: 1O MOAMMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=82797 (mxara obparreHus:
14.03.2022). — ISBN 978-5-9221-0511-8. — TekcT : 3JCKTPOHHBIA.

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

beknemumena, JI. A. COOpHHK 3amad IO aHATMTHYECKONM TE€OMETPUHM M JIMHEWHOMN
anreOpe : yueOHoe nocobue / JI. A. bexnemumesa, A. 1O. Ilerposuy, U. A. Uy6apos ;
pen. 1. B. beknemumes. — 2-e¢ uzn., nepepad. — Mocksa : ®usmariaut, 2006. — 496 ¢. —
Pexum JOCTyIa: o MIOJIIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=82795 (nata oOpareHus:
14.03.2022). — ISBN 5-9221-0010-6. — TekcT : 37€KTPOHHBIIA.

Humepnem-pecypcol
5bC ZNANIUM.COM http://znanium.com
OBbC «YHuBepcureTckas oudanoreka onmaiin» http://biblioclub.ru
Onekrponnas oudiauoreka http://lib.mexmat.ru/books/75829 (cBoGoaHBII HOCTYII)
OnekrponHas oubianoreka http://www.razym.ru (cBoOOAHBIN TOCTYII)
http://nsportal.ru/sites/default/files/2012/12/10/tvorcheskiy_proekt po_matematike n
a_temu.docx.
http://www.mathnet.ru O6uLepPOCCUIICKMIT MaTeMaTUHYECKMIA MopTan
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