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1. Koa un HaumeHoBaHue cneunanbHocTn: 10.05.04 NHPOpMaUMOHHO-aHaNNTUYECKne cu-
cTeMbl 6€30MacHOCTM.

2. Cneunanusauuu: cneumanusaums Ne 2 "MHdpopmaumoHHas 6e3onacHOCTb PUHAHCOBLIX U
3KOHOMWYECKUX CTPYKTYp".

3. KBanudumkaumsa BbINyCKHUKA: crieLnanncTt no sawmre nHopmauuu.

4. dDopma ob6y4eHUA: OYHas.

5. Kacbegpa, oTBevarwwas 3a peanusaumio AUCUUNIUHBI: Kadeapa Teopum (OYHKLUUIA U reo-
METpUN.

6. CocTtaBuTENM NpOrpaMmmbil:
CemeHoB E. M. — npodeccop, 3aB. kadeapomn, 4OKTOp n3.-MaT. Hayk;
Mpsiaues B. J1. — goueHT, kKaHAnOaT uns.-MaT. HayK.

7. PekomeHpoBaHa: HMC MatemaTtuyeckoro g-ta
Mpotokon Ne 0500-03 ot 24.03.2022 r.

8. YyeOHbIN roa: 2022/2023. CewmecTp: 1.

9. Llenn n 3apgaum y4eOGHOM ANCLUUNIIUHBI.

Llenu yyebHon gucumnnuHel «reomMeTpus»:

dopmumpoBaHune 6oriee NONHOro, N0 CpaBHEHUIO C 6A30BbIM LLUKOMbHBIM KYPCOM reomeT-
pun, NOHMMaHNA NpeaMeTa reoMeTpun, e€ MecTa B MaTeMaTUKE N €€ CBs3eln C ApyrMMu maTte-
MaTUYECKMMUN OAUCUUNINHAMUY;

pacLuMpeHne, No cpaBHEHNIO C 6a30BbIM LLUKOSTbHBIM KypCOM reoMeTpun, COBOKYMHOCTM
YMEHWUN N HABbIKOB PELUEHNSA reOMeTPUYECcKMX 3agau.

3apaum yyebHonm gucumnnuHbel «reomeTpus»:



dopmMmpoBaHME 3HAHUI OCHOBHbIX MOHATUN U (PAKTOB aHanNUTUYECKOW reoMeTpumn Ha
NSIOCKOCTU M B NPOCTPAHCTBE;

dopMupoBaHUE YMEHUN U HABbIKOB peLleHNs OCHOBHbIX TUMOB 3a4ay aHanMTU4YeCcKomn
reoMeTpun Ha NIIOCKOCTU U B NPOCTPAHCTBE.

10. MecTo yyebHOM AnCUMNNUHBLI B cTpyKType OOI:

AHanuTnyeckas reoMeTpusi BXOOUT B LMK NPOdeCCMOHanbHbIX ANCUMniMH B 6a3oBon Ya-
cTn. [Ans e€ yCcnewHoro n3ydeHns JocTatouHo 3HaHUN U YMEHWUA, MPUOBPETEHHLIX B CpeaHen
LIKOne.

OcBoeHMe aHanMTUYecKon reomMeTpun SABMSeTCS OCHOBaHMEM AN1A YCMELHOro OCBOEHUSN
Kak ganbHenwmx 6a3oBbiX KypcoB — NIMHENHOW anrebpbl 1 reoMeTpum, PyHKLUMOHANbHOro aHa-
nu3a, guddepeHumansHon reoMeTpun, MeXaHUKK, Tak U cneyunanbHbIX KypcoB, K npumMepy, an-
rebpanyeckon reomeTpun, KOMMNbIOTEPHON reoMeTpun; NPUOBPETEHHbIE 3HAHUA Takke MOryT
NnomMoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyemblie pe3ynbTaTbl OOYy4YeHUA NO AUCLUNINUHE (3HAHUA, YMEeHUs, HaBbIKW),
COOTHECEHHbIe C NNaHMpPYyeMbIMU pe3yfibTaTaMM OCBOeHUsi obpasoBaTenibHOM Nporpam-
Mbl (KOMNEeTEeHLUAMN BbINYCKHUKOB):

Kog HasaHue komne- Koa(bl) WuaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 0byye-
TeHUun HUS
OrlIK-3 | CnocobeH Ha oc- OlK-3.2 | Ucnonb3yeT maTte- 3Hamb:

HOBaHWMKN COBOKYM-
HOCTW CYLLECTBY-
wnx MmatTemMaTtu-
YeCKNX MeToa0B
paspabaTbiBaTb,
060CHOBbLIBATL U

MaTU4yeckne meToabl
reoMeTpun npwu pe-
LeHnn 3agad npo-
dreccrmoHanbHom
OesaTenbHoCTH

OCHOBHbI€ MOHATUS, onpeae-
NeHust BEKTOpHOW anrebpbl u
aHanMTU4YecKon reoMeTpmmn oc-
HOBHblE 3aj@4M aHanUTU4e-

peann3oBbiBaTb
npoueaypbl peLue-
HWS 3agad npo-
reccroHarnbHom
OedaTernbHOCTU

CKOW reomMeTpun, opmynu-
POBKM TEOPEM U MeTOAbl UX
AOKa3aTenbCTBa;

ymems:
aHanunanposaTtb anrebpanye-
CKMEe ypaBHEHUS1 NepBON U
BTOPOW CTEMEHN Ha MSIOCKOCTU
N B NPOCTPaHCTBE, CTPOUTb
COOTBETCTBYHOLUNE UM NTIUHUU U
NOBEPXHOCTW, onpeaensiTb BUA
KPMBbIX N NOBEPXHOCTEN BTO-
poro nopsiaka, okasbiBaTb OC-
HOBHblE TEOPEMbI aHaNUTNYe-
CKOW reomMeTpuun n peluaTsb 3a-
Aauu;

gnadems (MMeTb HaBbIK(K)):
OCHOBHbIMW MeTOAaMu uccne-
AoBaHusa anrebpanyecknx nu-
HUW U NOBEPXHOCTEN NepBoro u
BTOPOro nopsigka, OCHOBHbIMMN
MeToAaMn JokasaTternbCcTBa
TeopeM 1 pelleHns 3agay
aHanNTNU4eCcKon reoMeTpun.

12. O6bEM AMCUUNNMHBI B 3a4€THbIX eauHULax/yacax — 4/144.

CDopma npome)KyTquoﬁ aTtTecTaumm. 3a4€T N IK3aMeH.




13. Bugbl yue6HoM paboThbl

Bug yuebHow paboTbl

TpynoémkocTb

No cemecTpam
Bcero P

1 cemecTp

AyanTOpHbIE 3aHATUSA

68 68

B TOM Yucne:

nekumm

34 34

npakTu4eckme

34 34

CamocTtoaTenbHas pabota

40 40

KoHTponb

36 36

NToro:

144 144

13.1. CopepxaHue AUCLUUNIUHbBI

n/n

HaumeHoBaHwve pa3gena auc-
UMMIVHBI

CopepxaHue pasgena AUCUUNIUHBI

1. NNekuun

11

Cucrembl KoopawuHar.
BeKTopr n npamasa nnHnA
Ha MNJI0CKOCTHW.

MpeomMeT Kypca aHannTu4eckon reometpumn. KpaTtknin nctopum-
Yyeckun ob63op. [lekapToBa crcTemMa KoOpAMHAT Ha MIOCKOCTH,
npocTtenwine 3agadu, Teopema Yesbl. YpaBHEHME NTUHNM, NO-
NsipHblE KOOPAWUHATbLI, NapannenbHbIn nepeHoc. KoopanHaTtel
BEKTOpPA, KONMMMHEapHbIE BEKTOPbI, Pa3foXeHne no ABYM He-
KOnnuHeapHbIM, ckanspHoe npoussegeHne. NpeobpasosaHune
cucTeMbl koopamHaT. MHBepcus. [Nprmepsl Ha BblYMcneHus 06-
pasoB. [1psiMas Ha NNOCKOCTM Kak ypaBHEHWE NepBOv CTENeHN
OT ABYX NEePEMEHHbIX. YpaBHEHWE NPSIMON C YrNoBbIM KO3-
duymneHTom. BaanmHoe pacnonoxeHue AByx nNpsamMbiX. [Tydok
NpsiMbIX Ha NNockocTn. PaccTtosHue To4ku 4o NpsAMon. Yron
Mexay OBYMS NpsMbIMU.

1.2

KpuBble BToporo nopsiaka

KoHunyeckume ceveHunsi, ypaBHEHNSA KOHNYECKUX CEYEHUI B NO-
NApHON cucTeme koopanHat. 3ydeHne KOHNYECKNX CEHEHUI.
CaolicTBa annunca, runepbonbl, napabonkl. KacatenbHas K Ko-
HU4eckoMy ceveHuto. PokanbHble CBOMCTBA KOHUYECKMX ceve-
HuK. ONTNYeCKNe CBONCTBA KPUBbLIX BTOPOro nopsgka. dokanb-
Hble CBOMNCTBA KOHMYECKMX CeYeHUn. [lnameTpbl KpUBbLIX BTOPOro
nopsigka. Knaccudukaums Kpyebix BTOPOro nopsiaka. ViHsapu-
aHTbl KPUBbLIX BTOPOro nopsigka. LleHTpbl KpMBbIX BTOPOro Mo-
psgka.

1.3

BekTopbl B npocTpaHcTBe.

BekTopbl B NpoCTpaHCTBE, pasnoXxeHne no Tpem HekomnnaHap-
HbIM BeKkTopam. BektopHoe npousseneHvne, npuMeHeHne Bek-
TOpHOro npowussegeHus. CmelwwaHHoe nponssegeHue. Npeob-
pasoBaHue CUCTEMbl KOOPAMHAT B NPOCTPaHCTBE.

1.4

YpaBHeHVe NoBepPXHOCTU U
KpUBOW B MPOCTPaHCTBeE.

YpaBHeHME NOBEPXHOCTN N KPUBOW B NPOCTPAHCTBE. YpaBHEHUE
nnockoctu. PacctosiHne Tovkun 4o NNocKoCTU. Yron Mexay ABY-
MS1 nnockocTaMuU. Nyyok nnockocTen. YpaBHEHUS NpAMOn B
NpocTpaHCTBe. Yron mexay AByms npsmbiMu. Mpamas n nnoc-
KOCTb.
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lMoBepxHOCTM 2-ro nopsiaka.

Annuncovg, rmnepbononasbi.

Mapabonoungpl, KOHYC, uMnMHapbl. Metog cedenun. Knaccudu-
KaLusi MOBEPXHOCTEN BTOPOro nopsigka. MIHBapuaHTbl noBepx-
HocTeln. MNMpamonuHeriHble obpasytowme. MNMpamonuHeriHbie 06-
pasyoLime ogHoMNonocHoro runepoononga. MNpamonuHenHbie
obpasyrowue runepbonuyeckoro napabonounga. Kpyroeble ce-
YeHWs1 NOBEPXHOCTEN BTOPOro nopsgka. AnamerpansHele nnoc-
kocTu. MNMnockocTn cummeTpun. MaBHbIE HaNpaBneHNsi MOBEPX-
HOCTel BTOPOro nopsika.

. MMpakTnyeckue 3aHATUA

2.1

Cuctemsl KoopauHar.
BeKTopr n npamasa nnHna
Ha NNOCKOCTHW.

ﬂeKapTOBa N nondapHaa CUCTeMbl KOOpAuHarT, ﬂpOCTeVILIJMe 3a-
nadu (paCCTOHHMe Mexay OByMa TOYKaMu, AeneHne oTpeska B
3agaHHOM OTHOLWIEHUN, Nnowagb TpeyFOHbHI/IKa). YpaBHeHMe
JINHNWN, NONAPHbIE KOOPAUHAThHI, napanneanbM nepeHocC. Ko-




opauHaThl BEKTOPA, KONfnnHeapHble BEKTOPbI, Pa3NOXeHNe Bek-
TOpa Mo ABYM HEKONNMHeapHbIM BEKTOpaM, CKansipHoe npowms-
BefeHue. [peobpaszoBaHne cucteMbl KOOpAMHaT. MIHBepcus.
Mpumepsbl Ha BbluMcneHns obpasos. NpsamMas Ha NNOCKOCTH.
OObLee ypaBHeHME NPAMON NUHUN Ha NITIOCKOCTU, YpaBHEHNE
NPSAMOW C YrroBbIM KO3(PPULMEHTOM, ypaBHEHME NPAMON B OT-
peskax. BzaumHoe pacnonoxeHue AByx nNpaMbIX. [Ty4ok npsambIx
Ha NnockocTu. PaccTtosiHne OT TOYKM 40 NPSAMON. Yron mexay
OBYMs NPsiMbIMMN.

2.2

KpuBble BTOporo nopsigka

Kpusble BToporo nopsigka. OKpy>KHOCTb. Qnnunc, CBOMCTBA 31-
nunca. N'inepbona, ceoncTea runepbonsl. Napabona, cBoMUCTBa
napabonbl. KacatenbHasi K KpuBOM BTOPOro nopsgka. [uameTpsl
Kp1BbIX BTOpOro nopsigka. Knaccudukaums KpuBbix BTOPOro no-
psaka. IHBapuaHTbl KpUBBLIX BTOPOro nopsigka. LieHTpbl KpyBbIx
BTOPOro nopsgka.

2.3

BekTopbl B NpoCTpaHCTBeE.

BekTopbl B NpOCTpaHCTBE, pasrioXKeHne No TPeEM HEKOMMaHap-
HbIM BekTopam. CkansapHoe Npov3BedeHe BEKTOPOB B Npo-
CTpaHcTBe. BekTtopHoe nponsBeaeHne, NPUMEHEHNE BEKTOPHOIO
npouseeneHus, ero ceonctea. CmMelLaHHOE Npon3BeAEHNE U €0
ceowcTBa. [NpeobpasoBaHne cMCTEMbI KOOPAMHAT B NPOCTPaH-
cTBe.
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YpaBHeHne NoBEePXHOCTU U
KPMBOW B MPOCTPaHCTBeE.

[Mpumepbl ypaBHEHWI A NOBEPXHOCTEN U KPUBBIX B MPOCTPAHCTBE.
O6Lee ypaBHEHME NIIOCKOCTW, HOPManbHbIN BEKTOP. YpaBHe-
HMe NMOCKOCTU, NpoXoasLLel Yepes Tpu 3afaHHble Touku. Pac-
CTOSIHME TOYKM A0 NFIOCKOCTKW. Yron mMexay ABYMS MIIOCKOCTAMM.
My4ok nnockocten. ObLme N KaHOHNYECKNe ypaBHEHUS NPSAMOW
B NnpocTpaHcTee. [NapameTpuyeckne ypaBHeHUS NPsIMOW, ypas-
HeHWsi NPAMOMN, NMPOXOAsLLEN Yepes ABe 3aJaHHble TOUKW. Yron
MexXay AByMs npsiMbiMu. [psimas u NIocKocTb.

2.5

[MoBepxHOCTM 2-ro nopsigka.

Onnuncoua, runepbonoungel. NMapabonongpl, KOHYC, LMVHAPSI.
MeToa ceveHun. Knaccudmkauusa noBepxHocTen BTOPOro rno-
psaka. MHBapuaHTbl noBepxHocTewn 2-ro nopsgka. uamet-
panbHble NNOCKOCTU. [1I0CKOCTU CUMMETPUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne

HanmeHoBaHue TeMbl

Buabl 3aHaTUN (4acoB)

CamocTosaTensHas
n/n (pasgena) gucumnmmHel Jlekumu | MNpaktnyeckne | JNlabopaTopHbie pabota Bcero

Cuctembl koopauHaT.

1 BekTopbl 1 npamas nuHus 8 8 - 10 26

Ha NnocKocTn

2 KpuBble BTOpOro nopsiaka 8 10 - 10 28

3 BekTopbl B NpOCTpaHCTBE 4 2 - 8 14

4 YpaBHevae NOBEPXHOCTU U KpK- 6 8 i > 16
BOW B NPOCTPAHCTBE

5 lMoBepxHOCTH 2-ro nopsiaka 8 6 - 10 24

UToro: 34 34 - 40 108

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHUD OUCUUNIUHLIL: paboma ¢ KOHcriekmamu nekyud, npe3eHmayuUoHHbIM
MamepuaroM, 8bIrNofIHeHUe fnpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Mpy NPOX0XAEHUW AUCLUMNMMHBI UCNOSb3YOTCA aKTUBHbIE M MHTEpPAKTUBHbIE (hOPMbI NMPOBEAEHMS NEKLUIA

N NPaKTUYECKUX 3aHATWIA, M OCYLLECTBMNSAETCA KOHTPOIMb MOCELLaeMOCTV U BbIMOMHEHUS BCEX BWAOB CaMOCTOSA-
TenbHoW paboTbl. B TeyeHne cemecTpa CTyAeHTbl PeLlaloT 3adaduu, ykasaHHble npenogaBaTeneM, K KaxaoMy 3a-
HATMIO. B cemecTpe npoBoauTcs 2 KOHTPOIbHbIE PaboThl (Ha NPaKTUYECKUX 3aHATUAX).

B TeueHne ceMecTpa CTyaeHTbl Ha na60paTopr|x 3aHATUAX pelaoT nHameunayanbHble 3agaHuA, COO0T-

BETCTBYHOLLEro BapmaHTa. BapI/IaHTbI 3a4aHnin UMeKTCs B METO4MNYECKON nmntepartype n pasMmelleHbl B UHTEPHETE.
3T Xe BapnaHTbl 1 METOAUYECKYIO NUTepaTypy CTyaAeHTbl MOryT Nnojly4ynTb No e-mail. Pe3yﬂbTaTbI CaMOCTOATENb-
HbIX pa60T 3a4nNTbIBAlOTCA BO BpeMA 3a4éTa.




15. NepevyeHb OCHOBHOW U AONOSTHUTENBLHOW NUTEepaTypbl, PECYpPCOB UHTEPHET, HeO6XO-

OUMbIX ONA OCBOEHUA ANCUUNIUHDI (criucok numepamypbl ogpopmrsiemcss 8 coomeemcemauu ¢ mpebo-
saHusamu OCT u ucrnionb3yemcsi obw,asi ckeo3Hasi Hymepauyusi 05151 8cex U008 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHMK
Mpueanos, UBaH UBaHoBUY. AHanMTU4eckasi reomeTpus : ydebHuk / V. W. MNMpueanos .— Mocksa :

1 .
Jlanb, 2007 .— 304 c. : nn.
MNocTHukoB, Muxaun MuxannoBuy (1927-2004) . AHanuTuyeckas reomeTpus. Jlekumm no reomet-
pun : y4eb. nocobue. Y. 1/ M. M. NocTtHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : un.
MuHocueB, B. B. Kypc matemaTnkm anst TeXHUYECKNX BbICLUMX Y4eOHbIX 3aBefeHun. YacTb 1.
AHanutnyeckas reometpus. MNpegens! u pagbl. PYHKLMM U NPON3BOAHbIE. JIMHENHAasA N BEKTOp-
Has anrebpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., JIaxoeckun B.A. — Mocksa : IlaHb,
2013 .—
MpakTnyeckoe pyKoBOACTBO K peLLEeHUI0 3a4ay No BbicLLen maTemaTuke. JinHenHasa anrebpa,
BekTopHas anrebpa, aHanMTuyeckasi reomeTpus, BBEAeHNe B MaTteMaTU4eCcKnii aHanms, npoms-
BoAHasi 1 ee npunoxerus : / . A. Conoebes, B. B. Llesenes, A. B. Yepssikos, A. 0. PenuH .—
Mocksa : JlaHb, 2009 .— 319 c. : un.;
6) fononHuTenbHasa nNuTeparypa:
Ne n/n NcTOYHMK
CemeHos E.M. AHanumu4veckasi eeomempusi Ha rinockocmu / E.M.Cemenros, C.H.Ykcycos ; Bo-

2

5 POHEXCKUl 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : Usdamenbckuli dom BI'Y, — 94 c.

6 Egumos H.B. Kpamkuti Kypc aHanumu4eckol eeomempuu : y4ebHuk dnss cmyd. ey3oe / H.B.
Egpumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

7 Edmmos H.B. KpaTkuii kypc aHanuTMyecKkom reoMeTpum : ydebHuk ans ctyq. sy3os / H.B. Edu-

moB .— MN3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.
8 lNozopenos A.B., leomempusi./ A.B.lNozopenos. - M.: Hayka, 1978. — 208 c.
UnbuH B.A.. AHanumuyeckas ezeomempus. /B.A. UnbuH, 3..To3HsK - M.: @uamamnum, 2002. —

9

240 c.

Mycxenuweunu H.U. Kypc aHanumudeckoul ceomempuu. /H.U.Mycxenuweunu. - Cl16.: JlaHb,
10| 2002.- 655 ¢

11 ModeHros I1.C. AHanumudeckas eeomempusi./1.C. ModeHros. - M.: N38-eo0 MI'Y, 1969. - 698c.
MNoropenoB, Anekcen BacunbeBu4. AHanMTnyeckas reoMeTpus : y4eOHUK ons cTyq. MaT. U
du3. cneu. By3oB / A.B. MNoropenos .— 4-e n3a., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agayqyHuK-NpakTUKyM No aHanuTU4YecKkon reoMmeTpum 1 Boiclien anrebpe : YyebHoe nocobue /
Mop obw. pea. B.A. BonkoBa; JleHuHrp. roc. yH-T um. A.A. XKgaHosa .— J1. : U3a-Bo JleHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTerbHble pecypchl (oduLmnanbHble pecypebl UHTEPHET)*:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuanbHbil calim mamemamu4yeckoz2o gakynbmema BI'Y
5. | http:www.math.msu.ru — oguyuansHbIl catim mexmama MI'Y

* BHavane ykasbiBaotca OBC, ¢ koTtopbiMn wumetoTca pgorosopa y BIY, 3aTem OTKpbITbie 3NEKTPOHHO-
obpa3oBaTenbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAUYECKOro obecrnevyeHUss ANsl CaMOCTOSATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekomeHOauuu, nocobusi, 3adayHuUKku, MmemooudecKkue yKa3aHusi 1o 8bIMOSTHEHUIO MpakK-
muyeckux (KOHMpPosbHbIX) pabom u 0p.)

Ne n/n NcTOYHMK
1 Llybepburninep O.H. 3adayqu u yripaxHeHusi 1o aHanumu4eckol eseomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
5 baxeanos C.B. CbéopHuk 3aday no aHanumu4veckou eceomempuu. /C.B. baxearnos, 1.C. Mode-

Hos, A.C.[TapxomeHKo. - M.: Hayka, 1964. — 327 ¢

17. UHdbopmaLmnOHHbIe TEXHOMOMUN, Ucnonb3yemMble ANA peanuM3aumm yyebHomn aucum-
NNUHbI, BKNOYasa nporpaMmMHoe obecneyeHmne un nHhopMaLMOHHO-CNpPaBOYHbIe CUCTEMbI
(npu HeoGxoauMoOCTH)

JlekuiMOHHBbIE 3aHATHS IPOBOASITCS B TPAJAULIMOHHON (hOpME B ayTUTOPHH.

IIpakTnyeckue 3aHATHA IPOBOJATCS B TPAIUIIMOHHOMN popMe B ayAUTOPUM UJIU B JIAOOPATOPHSIX CHAO-
JKEHHBIMU MYHLTHMCHHﬁHBIMH CpeacTBaMHu.


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D1%80%D0%B8%D0%B2%D0%B0%D0%BB%D0%BE%D0%B2,%20%D0%98%D0%B2%D0%B0%D0%BD%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D1%81%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B8%D0%BB%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87%20(1927-2004)%20%5B1,1004,4,101%5D&LANG=rus
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CaMocTosiTe1bHAsi paboTa BKIIIOYAET B ce0s MOATOTOBKY K IMMPAKTHYECKUM 3aHATUSAM, KOHTPOJIBHBIM
pa0otam, TecTaMm, 3a4€Ty U IK3aMEHY.

18. MaTepuanbHoO-TeXHU4Yeckoe obecnevyeHne AUCLUNIINHbBI: 1ocKa, Me, (aoMacTtep, TpsIKa.

19. ®oHA OLEeHOYHbIX CPEeACTB.

19.1. NMepe4yeHb KOMNETEHUUN C YKa3aHMeM 3TanoB hopMUpoOBaHUA U

nnaHMpyeMbiX pe3ynbTaToB 06y4YeHus

Koo u copepxaHue

Koabl 1 cogepxa-

MnaHnpyemble pesynbTaThbl

OTanbl popmu-

KoMneTeHuuu (Mnu HVe MHOUKaTOpOB 06yyeHuns (Nnokasatenu 4o- | poBaHWs KoMmne- $0C*
ee yacTu) OOCTWXEHNS KOM- | CTWXKEHWUs 3ajaHHOro ypoB- | TeHumu (pa3ge- | (cpeacTtsa oueHu-
neTeHumMu HS OCBOEHUSA KOMMNEeTEeHUU | nbl (TemMbl) guc- BaHus)
nocpeacTsoMm chopmMupoBa- UMNNUHBI UNN
HUS 3HAHUI, YMEHWUI, HaBbI- MOAYNS U NX
KOB) HaVMEHOBaHWeE)
OnK-3 Or1K-3.2 3Hamb: oCHOBHbIE NoHSA- | 1.CucTembl ko-

CnocobeH Ha OCHo-
BaHWUM COBOKYMHO-
CTM CYLLECTBYHOLLNX
MaTeMaTU4ecKnx
MeTodoB pa3paba-
TbiBaTb, 0OOCHOBBbI-
BaTb U peanun3oBbl-
BaTb npoueaypsbl
peLueHns 3agad
npodeccroHanbHom
nesTenbHOCTU

VcnonbayeT maTte-
MaTuyeckme meTo-
Obl reoMeTpun npu
peLleHnmn 3agad
npodeccnoHarnbLHON
OeaTenbHOCTU

TUA, onpeaeneHns BEKTOp-
HOW anrebpbl 1 aHanNUTUYe-
CKOW reoMeTpun OCHOBHbIE
3aJa4mn aHannUTUYECKON
reomMmeTpun, popMynnpoBKK
Teopem 1 MeTofbl UX AoKa-
3aTenbCTBa;

opAanHat. BekTo-
pbl 1 NpsmMas
NWHWS Ha nnoc-
KOCTWN.

2. KpuBble BTO-
poro nopsigka.
3. BekTopbl B
NpoCTpaHcTBe.
4. YpaBHeHue
NMOBEPXHOCTU U
KpVBOW B Mpo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

YeTHBIH onpoc
(YO)
Tectuposanue (T)
KontponbHas pa-
6ota (KP)
CamocrosiTenbHast
pabota (CPC)
Konnoxsuym
3auer

DK3aMeH

Ymems: ananuanpoBsaTtb
anrebpaunyeckune ypaBHe-
HUS NepBOW N BTOPOW CTe-
MeHU Ha NNOCKOCTU U B
NpOCTPaHCTBE, CTPOUTb
COOTBETCTBYOLUNE UM MK~
HUM 1 NMOBEPXHOCTMK, onpe-
OensiTb BUA, KPUBbIX U MO-
BEPXHOCTEN BTOPOro no-
psgaka, AokasbiBaTb OCHOB-
Hble TeopeMbl aHanuTuye-
CKOW reomeTpun 1 peluatb
3agjauu;

1.Cucrtemsbl Ko-
opAanHat. BekTo-
pbl 1 NpsimMas
NWHWS Ha nnoc-
KOCTW.

2. Kpusble BTO-
poro nopsigka.
3. BexTopbl B
NpoCTpaHcTBe.
4. YpaBHeHue
NMOBEPXHOCTU U
KpUBOW B Npo-
CTpaHcTBe.

5. NoBepxHOCTH
2-ro nopsigka.

VYeTHBI onpoc
(YO)
Tectuposanue (T)
Kontponbnas pa-
6ota (KP)
CamocrosiTenpHas
pabora (CPC)
Komnnoxsruym
3auer

DK3aMeH

BriaGemb: OCHOBHbIMU
MeToAamMu uccrnegoBaHus
anrebpanyeckmx NMHUA n
NMOBEPXHOCTEN NEPBOro U
BTOPOro nopsigka, OCHOB-
HbIMW MeTodaMu Jokasa-
TenbCTBa TEOPEM U peLue-
HWs1 3a4ay aHanUTUYECKON
reoMeTpun.

1.Cuctembl Ko-
opauvHaT. Bekto-
pbl 1 NpsiMas
NVHWA Ha Nnoc-
KOCTMW.

2. Kpusble BTO-
poro nopsigka.
3. BekTopbl B
npocTpaHcTBe.
4. YpaBHeHue
NMOBEPXHOCTU U
KPUBOW B Npo-
CTpaHcTBe.

5. lNosepxHoCTH

VYeTHBIi ompoc
(YO)
Tectuposanne (T)
KoHntposnbHas pa-
6ota (KP)
CamocrosTenbHas
pabora (CPC)
Konnoxsuym
3auer

OK3ameH




2-ro nopsgka.

MpomexyTo4yHasa aTrectauus KM

* B rpache «POC» B 06s13aTENBHOM NOPSAAKE NEPEUNCTISIOTCA OLLEHOYHbIE CPEACTBA TEKYLLEN N NpOMe-
XKYTOYHOW aTTecTauumn.

19.2. OnucaHue KpuTepueB M LWKanbl OLEeHMBAHUA KOMMETEeHUUN (pe3ynbTaTtoB OOy4eHus) npu
NPOMEXYTOYHOM aTTecTauum
Ona oueHuBaHua pe3ynbTatoB O0Oy4eHUA Ha 9IK3aMeHe/3aveTe MCMonb3ylTca cnegylowme

nokadatenu (3YHbl 13 19.1):
1) 3HaHKWe yyebHOro martepuana u BnageHme NOHATUNHBIM annapaTom aHaNMTUYEeCKON reOMeTPUM;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnnocTpnpoBaTth OTBET NpuMepamMu, aktamu, AaHHbIMU HayYHbIX NCCNefoBaHWiA;
4) ymeHne aHanuampoBaTb anredpanyeckme ypaBHEHUS NEPBOW M BTOPOW CTEMEHM Ha MNITOCKOCTU U B
NPOCTPaHCTBE, CTPOUTb COOTBETCTBYIOLUME MM JIMHAUW U MOBEPXHOCTWU, OMpedensTb BUO KPMBbLIX W
NoOBEpPXHOCTEN BTOPOro nopsiaka, 4okasbiBaTb OCHOBHbIE TEOPEMbI aHaNUTUYECKOM reoMeTpun 1 pellaTtb
npakTuyeckme 3agayu;
5) BnageHne OCHOBHbIMM METO4aMN UCCIEA0BaHNS anrebpandecknx NMMHUA 1 MOBEPXHOCTEN NEPBOro U
BTOPOro nopsiaka, OCHOBHbLIMW MeTodaMu AoKasaTenbCTBa TEOPEM M pelleHuss 3agad aHanuMTuyYecKom
reomeTpum.

[Ona oueHuBaHWA pes3ynbTaToB O0y4eHWs1 Ha 9K3aMeHe wucnonbdyetca 4-6annbHas wana:
COTANYHO», «XOPOLLUOY, «yOOBNETBOPUTENBHO», «HEYAOBETBOPUTESTBHOY.

[nsa oueHmBaHMA pe3ynbTaToB 00y4eHUs Ha 3a4eTe UCNONb3YEeTCsl — 3a4YTEHO, HE 3a4TEHO.
CooTHOLLEHNE NOoKa3aTeNnemn, KPUTEPUEB M LLKATbl OLLEHVMBAHUS pe3yrbTaToB 00ydeHns:

YpoBeHb
cchopmmpo-
BaHHOCTU
KOMMEeTeHLNN
lNoebIweHHbI
ypOo8eHb

Kputepun oueHnBaHns KOMNeTeHLMN LWkana oueHok

lMonHoe coomeemcmeue omeema o0byqarowe2ocs 8cemM rnepeyucsieH- Omnu4Ho
HbIM KpumepusaM. [1podeMoHCmpPUPO8aHO 3HaHUE OCHOBHbIX [1OHSI-
mud, onpedenieHUss 8EKMOPHOU anzebpbl u aHaumu4yeckol eeomem-
puu OCHOBHbIX 3adady aHanumuyeckou eeomempuu, QopMynupOsKU
meopem u MemoOdb! ux Ookasamesibcmea, yMeHue aHanu3uposamb
aneebpaudeckue ypasHeHUs repeol u 8mopoli cmerneHu Ha MiioCKo-
cmu u 8 MpocmpaHcmee, Cmpoums coomeemcmesyuwue UM JIUHUU U
rnosepxHocmu, orpedesiimb 8UQ KpusbiX U Mo8epxHocmel 8mopozo
rnopsidka, OoKa3bl8amb OCHOBHbIE MEOoPEeMbl aHanumu4yeckol 2eo-
mMempuu u pewamp 3adayu, enadeHue 0CHOBHbIMU MemodaMu uccrie-
0osaHus arnzebpaudeckux NUHUU U nogepxHocmedl repeozo U 8mopo-
20 rnopsidka, OCHOBHbIMU Memodamu OoKa3zamesibcmea meopeMm U
pelweHus 3adayq aHanumu4yeckol eeoMmempuu.

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MepUMesbHbIU Mamepuas He coomeem-
cmgyem 0OHOMY U3 MepeyUC/IeHHbIX nokasamersied, HO obydarowulics
daem ripasusibHbie 0meembl Ha O0MOSIHUMESbHbIE 80IMPOCHI.
HedocmamoyHo rnpodeMOoHCMpUpPO8aHO yMeHUEe aHanusuposams ar-
2ebpaudecKkue ypagHeHUs1 nepsoll u emopol cmerneHu Ha MiaocKkocmu
U 8 ripocmpaHcmee, usiu cmpoums coomeemcecmeayruue UM JIUHUU U
rosepxHocmu, orpedesnisimb 8UO KpusbiX U MosepxHocmeli 8mopo2o
ropsidka, OoKa3bigamb OCHOBHbIE MEOPeMbl aHanumu4yeckol 2eo-
mMempuu unu pewamse 3adayu.

Unu codepxxamcsi omoeribHbie rpoberbl rpu Ucnosib308aHUU OCHO8-
HbIXx Memodoes uccredosaHus anzebpaudeckux fUHUU U MOBEPXHO-
cmel nepsozo u 8mMopoeo riopsidka, unu memoodos Ookazamesbcmea
meopeM U peweHusi 3aday aHaumu4eckol eeomMempuul.

Basoselli ypo-
8EHb

Xopouwio

(3a4meHo)

Omeem Ha KOHMPOIbHO-U3MepUMmerbHbIl Mamepuasn He coomeem-
cmgyem a0bbivM 08yM U3 MEpeyqucCsieHHbIX rnokasamered, oby4aro-

lMopozoeniti
ypOBeHb

Yoosnemsopu-
meJibHO




wutics daem HerosHble 0meembl Ha OO0Mo/IHUME bHbIE B80r1POChI.
HemoHcmpupyem yacmu4yHoe 3HaHUe OCHOBHbLIX MOHAMULU, ornpede-
NleHUli 8eKMopHoOU arneebpbl U aHanumuyeckKol seomMempuu, OCHO8-
HbIX 3a0ay4 aHanumu4deckol aeomempuu, ¢hopMyUPOBKU Meopem U
MemoOhb! ux dokazamesibcmea usu He yMeem aHanu3uposams aneeb-
paudeckue ypasHeHUsi nepsoli U emopoli cmerneHu Ha rnio0cKocmu U 8
fpocmpaHcmee, usiu cmpoums coomeemcmeayouiue UM SIUHUU U rno-
gepxHocmu, onpedensimb U0 KpusbiX U rnosepxHocmel 8mopoao rno-
psiOka, Ookasbleamb OCHOBHbIE MEOPEeMbl aHanumuyeckol eeomem-
puu unu pewams 3ada4du.

Unu umeem He nonHoe npedcmasrneHue 06 ucrnonb308aHUU OCHOBHbIX
memodos uccrnedosaHusi anzebpaudyeckux nuHUl u nosepxHocmel
nepgoz2o u emopozo nopsdka, unu memodos, donyckaem cyuje-
cmeeHHble owUbKU rpu dokazamesibCmee meopeM Uru peuweHuU 3a-
O0ay aHanumu4eckol eeomempuul.

(3a4meHo)

Omeem Ha KOHMPOIIbHO-U3MePUMebHbIU Mamepuasa He coomeem-
cmeyem 0bbiIM mpeM U3 fepeyucnieHHbIX nokasamened. O6yyaro-
wulicas deMoHCMpUpyem OMmMpPbIBOYHbIE, (hpacMeHmMapHbIe 3HaHUS,
donyckaem epybbie owubku rpu Ookasamesibcmae meopem Uniu pe-
weHuu 3aday aHanumu4eckol eeoMempuu.

Heydosnemeopu-
mersibHO

(He 3a4ymeHo)

19.3. TunoBble KOHTPOJbHbIE 3a4aHUA WU UHbIEe MaTepuarnbl, HeOOXoAuMbIe ANs OLUEHKN 3Ha-
HWUN, YMEHUN, HaBbIKOB U (MNN) onbiTa AeATEeNIbHOCTU, XapakTepu3ayrowme 3Tanbl hopmMmmpoBaHMA
KOMMNeTEeHLUUN B npoLecce 0CBOEHNA ob6pa3oBaTenibHON NpPorpaMmbl

19.3.1. NMepeyeHb BOMPOCOB K 3K3aMEHY:.

1. JlekapTOBBI KOOPAMHATHI, TPOCTEUIINE 3aJaUN.

2. Teopema YeBbl.

3. YpaBHEHUE TUHUH, TTOJISIPHBIE KOOPAWHATHI, TApaJICIIbHBINA TEPEHOC.

4, KoopauHnaTel BeKTOpa, KOJUIMHEAPHBIE BEKTOPHI.

S. Pa3noxxeHue no IByM HEKOJUIMHEAPHBIM BEKTOpPAM, CKaJISIPHOE IPOU3BEICHHUE.
6. [Ipsimast HA TIIIOCKOCTH, Ty4YOK MPSIMBIX.

7. PaccTostHue oT TOYKH 10 IPSIMOM.

8. [Tpeobpa3oBanue CUCTEMBI KOOPAUHAT.

9. NuBepcus.

10. KoHwnueckue ceueHUs, KOHNYECKUX CEYCHHUH B TIOJAPHOW CHCTEME KOOPAUHAT.
11. VYpaBHEHUS KOHHUYECKHX CEYEHUI B AEKAPTOBOW CUCTEME KOOPIUHAT.

12. V3yueHue KOHMYECKUX CEUCHUI.

13. KacarenbHast K KOHUYECKOMY CEUEHUIO.

14. ®okanbHbIE CBOMCTBA KOHUYECKUX CCUCHUM.

15. Onrtuyeckue cBOWCTBA.

16. Iumamerpsl.

17. Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.

18. HuBapuaHTHI.

19. [leHTpHI KPUBBIX BTOPOTO MOPSIKA.

20. IIpumeHeHus GokaabHOTO CBOWCTBA TUTIEPOOJIHI.

21.  BexTopsl B IPOCTPAHCTBE, PA3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BexropHoe mpou3BeaEHUE.

23. CwmenraHHoe NpoU3BEICHUE.

24. TIpeoOpazoBaHu€ CUCTEMBbI KOOPJMHAT B POCTPAHCTRE.



25. YpaBHEHHE MOBEPXHOCTH U KPUBOM B MPOCTPAHCTBE.

26.  YpaBHEHHE TUIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH.

27. YpaBHEHUs NPSIMON B IPOCTPAHCTBE.

28. Ilpsmas ¥ IIOCKOCTb.

29.  Dmmunicouna, THIepOOTOnIbI.

30. IlapaGosioubl, KOHYC, TUITHHAPHI.

31. VmpouieHue ypaBHEHUS TOBEPXHOCTH.

32. Kiaccudukaius moBepxHOCTEH 2-TO MOpsIKa.

33. IlpsmMonuHeiHbIe 00pa3yIoIIne.

34. IlpsMonuHelHbIe 00pa3yIoIUe OHOIOJIOCTHOIO runepoononaa 1,2.
35. IIpsMonuHeiHbIe 00pa3yIoIIe TUIepOOIMIECKOro mapadoaonmia.
36. KpyroBsie ceueHusl.

37. JlnameTpaibHbIE TNIOCKOCTH.

38. IInockocTH CUMMETPHH.

39. ['nmaBHBIC HaMpaBJICHUS.

40. VuBapmaHTBI TOBEPXHOCTEH.

41. IlpoekTHBHBIE MPOCTPAHCTBA, AHTAPMOHHUYECKOE OTHOILICHHUE.

19.3.2. NMNepeyeHb NpaKTUYECKUX 3agaHNN

1. HaiiTi BHyTpEeHHHE yTJIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOT'O BBIPAXKEHbI ypaBHEHUSIMU X — Y — 3 = 0,
X—-3y—-4=0, 4x+2y+3=0.

2. anbl ABe BepIIMHBI TpeyroibHuka A(2, 2), B(3, 0) u touka nepeceuenus ero meauan O(3, 1).
Haiitu tpetsto Bepmnny C.

3. Uepes TouKy nepeceueHus npsamMeix x +y—6 =0, 2Xx -y —3 =0 mpoBecTu npsiMyro moj yriom B 45°
K mpsimoit 3x —5 =0.

4. CTOpOHBI TPEYroJIbHUKA BBIpAXKAIOTCS ypaBHeHHsiMA X +3y—2=0, 2x+y+5=0,3x-4=0.
Halitn ypaBHEHMSI BBICOT 3TOTO TPEYTOJIbHUKA.

5. Ha mpsimoit 4x + 3y — 12 = 0 HaiiTu TOUKY, paBHOYIalIeHHYIO OT Touek (—1,-2) u (1, 4).

6. JlaHbl ypaBHEHHUs ABYX CTOpOH mapayienorpamma x +y—1=0, 3X—y+4 =0 u Touka nepecedeHus
ero nuaronaneit (3, 3). Haiitu ypaBHeHuUs ABYX APYTUX CTOPOH.

7. Ha mpsimoit x + 3y =0 HaiiTu TOUKY, paBHOYIQJ€HHYIO OT Hayaja KOOPAMHAT U OT mpsiMoi X + 3y — 2
=0.

8. lana mpsimass 3x — 4y — 10 = 0. HaiiTi ypaBHeHue MpsIMOH, apajieIbHOM JaHHOM 1 OTCTOAIIEeH OT
HEe Ha PAaCCTOSHUM 3 €IMHMII.

9. Haiitu paccTosiHie MEXy NapaiieabHbIMU IpsAMbIMU 3X +4y —15=0 u 3x +4y+20=0.

10. Hanncatp ypaBHEHUE NpsAMOH, poxoasiieit yepe3 Touky A(S, 2) Ha pacCTosHUM 4 €AMHHUIL OT TOY-
ku B(-3, 1).

2
11. CocraBuTh ypaBHEHHE KacaTeJIbHBIX K OKPY)KHOCTH C IIeHTpaM B Touke (3, 6) u paguyca g\/ 85

IPOXOJAIIUX uepe3 Touky (1, —2).

12. Haiit yron mexay OUCCeKTpucamMu yriioB, 00pa3zyeMbIx NpsMbiMUd 3Xx +4y —9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCHI BHEIIHETO YIila A TpEeyrojbHHUKA C BEpIIMHAMHU

A(0, 0), B (3,0), C(0,7).

14. Haiitu TouKy, paBHOYJaJlleHHYI0 OoT Touek M(4, —3) u N(2,—1) u orcTrosuyto oT npsamoi 4x + 3y —
2 =0 Ha pacCTOSHHMH, paBHOM 2.

15. Jans! uentp kBagpara C(—1, 0) u ypaBHeHnue croponsl X + 3y —5=0. CocTaBuTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.



16. B npsiMOyroasHOM paBHOOEAPEHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U Cepe/IvHa T't-
noteHy3sl K(4, 2). HaiiTu ypaBHEHUS IBYX IPYTUX €rO CTOPOH.

17. BpIuucnuTh KOOpAUHATHI BEPIIMH poMOa, €CJIM U3BECTHBI YPABHEHMS JIBYX €r0 CTOPOH: 2X —oy — 1 =
0, 2Xx -5y —34 =0 u ypaBHeHHE OJTHOM U3 ero quaronanei: x +3y—6=0.

18. 3nas ypaBHenue 3x —2y + 6 =0 0JHOI U3 CTOPOH yrjia U ypaBHEHHE ero OMCCEKTPHUCH X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOI CTOPOHBI yIJia.

19. B tpeyronbauke ABC wuszBecTHbl: cropoHa AB: 4x +y—12 =0, Beicora BM: 5x -4y —--15=0 u
BoicoTa AH: 2x + 2y —9 =0. Hanucarb ypaBHEeHUs ABYX JPYTrUX CTOPOH U TPETHEU BBICOTHI.

20. Haiitu ypaBHEHUE OKPY>KHOCTH, LICHTP KOTOPOM JICKUT B TOUke (4, 7) U KOTOpas KacaeTcs mpsMoin
3X—-4y+1=0.

21. Hanucatp ypaBHEHUE KacaTelnbHOU K OKpyx’HocTH (X + 1)2 + (y—3)2 =25 B Touke (3, 6).

22. HaiiTi ypaBHEHHsI KacaTeIbHBIX K OKPYKHOCTH X2 + y2 = 10, mpoXoasiux yepes3 Touky (—5, —5).
23. HaiiTu kacatenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayuiensHbie npsmoit 4x + 6y —5 = 0.

24. HaiiTu kacaTenbHbIC K OKpY)KHOCTH X2 +y2 + 5x = 0, meprneHauKyIsIpHbIC K mpsMoit 4x —3y + 7 =
0.

25. Onpenenuth SKCUEHTPUCUTET JUIHIICA, €CIIU OTPE30K, COSAMHSIIONINN ero (JOKyChl BUACH U3 KOHIIA
MaJiol OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIUIICA, €CITU PACCTOSIHIE MEXKAY (POKycaMH paBHO PACCTOSHUIO MEXK-
1y KOHIIaMH OOJIBIIION U Majol Ocel.

27. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CITU ero 00JIbIas OCh BTpOe 00JIbIle MaIOH.

28. 'mnepboia kacaetcs npssMoit x — Y —3 =0 B Touke (5, 2). CocraBUTh ypaBHEHHE 3TON THIIEPOOITHI.
29. Jlana mapabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAy, KOTOpasi IeIuIack Obl B 3TOM
TOYKE I10I0JIaM.

30. Haiitu ypaBHEHUsI AMaMeTPOB Mapaboiibl y2 = 8X, COMPSIKEHHBIX C XOPJIaMHU, HAKIIOHEHHBIMHA K HUM
moj yriiom B 45°.

40. Haiitu Takyro Touky Ha mapabone y2 = 12X, 9To0BI KacaTebHas B Hell 00pa30BbIBaJia C OChIO CHM-
MeTpuu napadossl yron B 30°.

41. Jlana mapabomna y2 = 10x. Haiitu x 3T0if mapabose KacaTeabHbIE B TOUKAX, B KOTOPBIX OHA Iepece-
Kaercs ¢ mpsAMoil y =4x — 5.

42. Onpenenuth yroja Mexay BeKTopaMu a ¥ b, eciu BeKTOp a + 3b mepneHIuKyIsIpeH K BEKTOpy 7a
— 5b, aBekrop a—4b TMepHeHAMKYISpeH K BeKTopy 7a— 2b.

43. 3Hast BEKTOPHI, CITY)KaIIHe CTOPOHAMH TPEYTOJIbHUKA AB=c, BC=a CA=b,

JIMHEapHbIe OMCCEKTPHCaM YIJIOB 3TOIO TPEyroJbHUKA.

44. Jloka3aTb, YTO CyMMa BEKTOPOB, COETUHSIONIUX LIEHTP MPaBUIbHOTO TPEYToJIbHUKA C €r0 BEpIINHA-
MU, paBHa HYJIIO.

45. I1pu xakom 3HaueHUU KodhduIeHTa oo BEeKTOpbl p = aatSb u q=3a—b oxaxyrcs KomuHeap-
HBIMH, €CJIU @ U b He KOJUIMHEapHbI?

46. Bextopel a, b, ¢ u d cBsa3ansl cootromenussmu a/\b = ¢/\d, a/\c =b/\d. [lokaszars KostHHEAp-
HOCTh BekTopoB a—d u b—cC.

477. BeuucnuTh JUIMHY IHArOHaJeH napaienorpaMmma, NoCTpOeHHOro Ha BekTopax A =5p+2q u B=p

HAWTH BEKTOPBI, KOJI-

—3q, eciu U3BECTHO, YTO |p|=\/§, |q|=3 u (p~q)=mn/4b

48. 3Has ABE CTOPOHBI TPEYTOJIBHUKA

AB =3p-4q u BC =p+ 5q, BeIMHCIUTDH JUIMHY ero BeicOTEl CD mpu ycioBuM, 4TO BEKTOPHI p U ( —
MEePIEeHIUKYIISIPHBIE APYT IPYTY €AMHUYHBIE BEKTOPHI (OPTHI).

49. Bextop m, nepneHAuKYIApHbIA kK ocu Oz u k Bektopy a = ( 8; —15;3 ), oOpa3yeT ocTpslii yroi ¢
ocbto Ox. 3Has, uto |m |=51, HAWTH €ro KOOPAWHATHI.

50. BeraucnuTe mionaap napaiienorpaMma, ocTpoeHHoro Ha Bekropax AB=m +2n u AD =m - 3n,
rie |/m|=5,|n|=3u (m”"n)=n/6.

51. Bektop X, mMeprneHIUKYISIpHBINA K BekTopam a=(4;-2;-3) u b=(0; 1;3), obpasyer c ocbto Oy
Tymnoi yroi. 3Hast, 4To | X | = 26, HalTH €ro KOOPIAUHATHI.



52. BBIYUCIUTH CUHYC yTa MEXKIY AUAroHAISIMU MapajuieorpaMMa, TOCTPOSHHOTO Ha TaHHBIX BEKTO-
pax a=2m+n—p u b=m-3n+p, r1e m, n ¥ p— B3aUMHO NEPIECHAUKYIAPHbIC €AUHUYHBIEC BEK-
TOPBL.

53. Haiitu Touky, cumMMeTpruuHyro Touke A( 3; —7; 5) OTHOCHUTEIBHO IUIOCKOCTH 2X — 6y + 32 — 42= 0.
54. B nyuke, onpeaensieMoM IIOCKOCTSIMU

X+y—-22-6=0 u x—2y +52 — 1= 0, HaAHTH IUVIOCKOCTHU, IEPICHANKYJISIPHBIE K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) mpoBeneHsI IBE INIOCKOCTHU: OJTHA U3 KOTOPBIX CoAepKUT och OX, mpy-
ras —ock OY. BBUHUCIUTD Yyroa MEXAY STUMHU ABYMS IIJIOCKOCTSIMHU.

56. Hamucatph ypaBHEHHUE TUIOCKOCTH, IEPIEHANKYISIPHON K IIIOCKOCTH S5X —Y +3Z — 2 = (0 u nepeceka-
IOILIEH ee MO MPSIMO, Jiexariei B riockoctu xOy.

57. Yepes nuHUIO nepecedeHus miockoctet 4x —y+32—1=0 u x+5y—z+2 =0 npoBecTH Iioc-
KOCTb, IEPIECHANKYISPHYIO K TNIOCKOCTH 2X —Y + 52 -3 =0.

58. IIpoBecTH MIOCKOCTh Yepe3 NEPICHANKYIIAPHI, ONMyIIeHHBIC U3 ToUku A( —3; 2; 5) Ha IIIOCKOCTH
4x+y—-3z+13=0u x-2y+z-11=0.

59. CoctaBuUTh ypaBHEHUE TIOCKOCTH, TTpoxosmiei yepes Touku L(0;0; 1) u N (3;0; 0) u obpa3y-
roreid yron B 60° ¢ miockoctpio XOy.

60. B myuke, onpenensieMoM miockocTsiMu 2x +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaliTu ABE mep-
NCHIUKYJIIPHBIC APYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT yepe3 Touky A(4 ;-3 ;1).

19.3.3. TecToBbIEe 3ag4aHUA

Ne BapuaHTsl 0TBETOB
3a1a- Ycnosue 3agaun 1 2 3 4
Aa-
HHS
1 X2 yz
OKCIEHTPUCUTET TUIIEPOOITBI T =1paBeH 4/5 5/4 5/3 4
2 Kakue n3 ueTbIpex MI0CKOCTE! SIBJISIOTCS B3aUMHO T1ep-
NeHJUKYJISPHBIMU:
(a) x+y—-z-1=0,
(6) 2Xx_2y+5=0, @u® |[@u@ |[©u@E |@10

(®) x+y-z-1=0,
(r) x+y—z-1=07?

3 PaccrosiHue Mexay napajuleIbHbIMU IPSIMBIMU
3X+4y=0 u 3x+4y-5=0 paBHo

4 Bosbas nomyock anunca 4x° +25y° =100 pasHa 4 25 5 2

Kakas n3 miockoctei
(a) 5x—2y+3z+1=0,
(6) Sx+2y+3z+2=0,
(8) 2x—5y+5=0, (@) (©6) (®) 0]
(r) 2x-5y+z+5=0

y-1 z-4

X
NEepHEHIUKYIISIPHA OIPIMOH — = —— = —— ?
p VAEY p 5 5 3

6 K
, :;:;I:HTH E;EZ;I;S;:?HX rap NpsIMBIX SIBJISIOTCS B3aUMHO (a) 1 (b) (a) 1 (d ) (b) 1 (d )

(a)3x+5y-8=0; (b)3x-5y+8=0; (c)3x=5;| U u u (a)L(d)
(d)5x+y+8=0; (e)5x—3y+3=0; (f)5y=3; (c)L(f) | (c)L(f)]| (a)L(e)

7 JlaHbl TpU CTOPOHBI MapajIEIOrpaMmMa
5x—-3y-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x | 2x+y=4| y=2x-10| 2x+y=10

VYKaKUTE YETBEPTYIO CTOPOHY.

8 VYron Mexay miaockocTamMu 4X—2y+3z+7=0 u 90° 60° 30° 0°




4x—-2y+3z+1=0 paBen

9 Paccrosinne mexny npsameiMu 4X—3y+7=0 u
4x—-3y+2=0 paBHO

10 K2 \2
OKCLEHTPUCUTET 3JIUIICA > + 9 =1 paBeH 0.8 05 0.9 0.7

11 X2y
DKCHEHTPUCHTET TUIEPOOIIBI IR 1 paBen 1.4 1,25 1,2 1,55

12 | Kakas u3 mpsaMbIx

x_y-1_z-4
@ 5= =73
x_y-1_ z-4
6)5_1 -3’
o X12_y (a) (©) () (r)
3 2 3
72-2

x_y+l_z2-2
O

nepHeHAnKyIIsipHa ockoctd 2X—5y+10z2+5=07?

19.3.4. MNMepeyeHb 3aaaHUN ANA KOHTPONbHLIX paboT

1. KonTponbHas paboTta no teme «lpsiMas NMHUA Ha NJTIOCKOCTUY:

Bapuant Nel
1. IIpoBeputk, uto mpsmsie Y = 3x—-1, x-7 y= T u X+ y— 7 =0 cnyxar croponamu paBHOGEIPEHHOTO
TPEYTrOJbHHUKA.
2. CoCTaBUTEL ypaBHEHHUE MPAMOIA, IESIIEH MOMOTaM OTPE30K MEKIY TOUKaMHU A(—3; 2) u B (5; — 2) u 00pa-
3ylollel ¢ 0Tpe3koM AB yroa BuBoe Oosbiel, ueM ¢ ockto OX.
3. Haiiti nentp kpyra paguyca =8 u Kacaromierocst IByxX npsmbIx: 3X — 4y +10=0 u 3X+ 4y =0.
4, CocTaBUTE ypaBHEHHS CTOPOH pom0Oa, 3Hast JBE TIPOTHBOJIEKAIINE €r0 BEPITHHBI A(—3; 1) , B (5; 7) U TUTO-

maap pomoba S=25 edz.

5. CocTraBuTh ypaBHEHUsS] CTOPOH TPEYrOJIbHHKA, 3HAs OJHY M3 €ro BEPIIMH A(3, — 4) 1 YpaBHEHHUS JIBYX BBICOT

IX—2y—-1=0 u 2X-7y—-6=0.

Bapuant Ne2
1. 3Hast ypaBHEHHsI GOKOBBIX CTOPOH PaBHOOEIPEHHOTO TpeyroibHuka Y = 3u X— y+ 4=0 , COCTaBHTH ypaB-
HEHHE TPEThEH CTOPOHBI, MPH YCIOBHH, YTO OHA MPOXOINT YepPe3 HAYal0 KOOPIAHHAT.
2. CocTaBUTh YPaBHEHHUS CTOPOH TPEYTOJIbHUKA, 3HAS IBE €r0 BEPIIMHBI A(3, 5) , B (6, 1) U TOYKY IIepECCUCHHS
ero memman M (4, 0) .
3. Ha ocu opmuHaT HalTH TOYKY, OIMHAKOBO YAAJCHHYIO OT Ha4aja KOOPAUHAT U OT MPSMOM 33X — 4y +12=0.
4. Haiitit TOYKyY, CHMMETPHYHYIO TOUKE Q (—2, — 9) oTHOcHTeNbHO mpsimoil 2 X + 5y —-38=0.
5. B TpeyronbHuke A(—3, - 1) , B (1, - 5) , C (9, 3) , ctopousl AB u AC pa3aeneHsl B OTHOILIEHUU

A= 3, cuntas oT obmiei BepmmHBl A. [IpoBepHUTh, YTO MPSMBIC, COCIUHSIONINE TOYKH JICICHUS C MPOTHBOJICKAIIIMH
BEpIIMHAMHU, U MeiuaHa AM mnepecekaroTcsi B OJHOU TOUKe

Bapuant Ne3




T
1. N3 touku A(6, 9) HaIlpaBJIeH JIy4 MOJI YIJIOM Z k npsvoit Y = — X + —. Haiitu ypaBHeHHe 1yda, oTpa-

JKEHHOI'O OT 3TOM MPSIMOH.
2. COCTaBHTb YPABHEHHS KATETOB MPSMOYTOIBHOTO TPEYroIbHUKA, IO KOTOPOro pasHa 20 ea’., el H3BECTHO,

YTO €ro ruroTeHy3a JICXKUT Ha OCH a6cu1/1cc, a BCplUIrMHa OpsAMOTro yrijia COBIagacT € TOYKOM C (_l, 4) .

3. Ilan TpeyroabHHUK A(l; 2) , B (3, 7) , C (5, —13) BBIYMCIIUTE IUIMHY TIEPIEHAMKYJIAPA, OMYLIEHHOTO U3
BEPIIMHBL B Ha MEIUaHy, IPOBEICHHYIO U3 BEPIIUHBL A.

4. JlaHbI BEPIIMHBI TPEYTONBHUKA: A(—6; - 3) B(—4; 3) , C (9, 2) . Ha Buyrtpenneii 6uccekrpuce yrina A
HANTH TaKyio TOYKY M, 9TOOBI 4eThIpeXyrodsHUK ABMC okazancs Tpanemnuei.

Ipsimbie  3X + 4y —-30=0 u 3X-— 4y +12 =0 «kacatorcs oxpyxuocTH, pamuyc kotopoii R = 5. Bbraucauts

IUIOIIAIb YETHIPEXyTroJbHUKA, 00pa30BaHHOTO ATUMH KAacaTeIbHBIMH M PaIHyCaMH Kpyra, IPOBEJCHHBIMHI B TOUKH KacaHHUs.
Bapuant Ned

1. CocTraBuTh ypaBHEHHsl KAaTETOB NPSIMOYTOJILHOIO PaBHOOEIPEHHOTO TPEYroJbHUKA, 3Has ypaBHEHHE THIIOTEHY3bI

y= 3X+5 u BEPIIMHY IPSAMOTo yria (4, — 1) .
2. [IpoBepuTs, YTO TOUKH A(—Z; - 2), B(—3; 1) , C (7, 7) u D (3, 1) CITy’KaT BEPIIMHAMH TPaICUH

U COCTAaBUTb YPAaBHEHUS CPEIHEH JIMHUYU U JUaroHajlei 3TOU Tpaneluu.

3. Ha paccTositHuu 5 enuHHUI] OT TOUKH C (4, 3) MPOBECTH NPSMYIO, OTCEKAIOIIYI0 PaBHBIE OTPE3KH Ha OCSX KOOp-
nuHaT (18 GaymioB).

4. JlaHBI 1BE BEPUIMHBI TPEYTOJIbHUKA A(—6, 2) , B (2, - 2) w Touka H (1, 2) MIEPECEUEHHS €TO BBICOT.
Brruncianth koopauHaThl TpeThel Bepmnael C (22 Gasa).

5. CocTraBuTh ypaBHEHHUS CTOPOH TPEYTOJILHHKA, 3HAS OJHY M3 €r0 BEPIINH A(—4, 2) 1 ypaBHEHHMS ABYX MEIUAH!

3X—2y+2=0 u 3Xx+5y-12=0.

2. KoHTponbHas pa6oTta no teme «BekTopHas anre6pa u npsiMas U NJIOCKOCTb B MPOCTPAHCTBEY:

BAPUAHT Nel

1. Bexktopsr @, b, ¢ u d ceazausl coornomrenusmu al\b = ¢/\d, a/\c = b/Ad. Jloka3aTh KOJIMHEAPHOCTH BEKTOPOB
a-dub-c.

2. Tlpu xakoMm 3Ha4eHuu Kod3duimenTa o BeKTopbl P = aa+bb u q=3a—b okaxyrcs kosMHeapHbIMy, ecltd @ U
b me komnuHeapHsi?

3. Haiitu touky, cummerpuunyio Touke A(3; -7; 5) oTHocuTenbHO miIockocTu 2X - 6y + 3z - 42= 0.

4. B myuke, onpenenseMoM miockocTaMu 3X+ Y -2z -6=0 u X- 2y +5z - 1= 0, Ha¥TH MIOCKOCTH, IEPIICHIUKYIIAPHBIC K
3THUM OCHOBHBIM IIJIOCKOCTSIM.

Xx-3 y+4 -2
2 1 -3

5. Hammcarts ypaBHEHHE IUIOCKOCTH, IPOXOJSILEH Uepe3 MpsaMyro U MapajuieNIbHON MpsMoi

X+5 y-2 z-1
4 7 2

BAPUAHT Ne2

1. BBIUHCIUTP JUIMHY AMArOHAJICH Mmapajue/iorpaMMa, MOCTPOESHHOTo Ha BekTtopax A =5p +2q u B = p - 3q, eciu u3-

BECTHO, YTO |p|=\/§, lq|=3 u (pq)=mn/d.

2. 3Has aBe cTopoHbl Tpeyroabiuka AB =3p -4q u BC = p + 50, Beruuciuth anuny ero Beicotsl CD mpu ycnosuwy,
YTO BEKTOPBI P W (] — MEpIeHIUKYIISIPHbIE APYT APYTY €AMHHUYHBIC BEKTOPHI (OPTHI).

3. Yepes rouky M(-5; 16; 12 ) mpoBeaeHs! JBe MIOCKOCTH: OJHA U3 KOTOPBIX cogepxut ock OX, apyras —oce OY.
BbIuucIuTh Yyroa MeXIy STUMHU JIBYMS IIJIOCKOCTSIMH.



4. Hamucats ypaBHEHHE IIOCKOCTH, MEPICHANKYIIIPHOM K TIOCKOCTH 5X —Y +3Z — 2 = 0 u mepecekaromieii ee mo mpsi-
MO, nexarnieit B mockoctu XOY.

Xx-2 y-3 z+1
5 1 2

5. Yepes mpsmyro MPOBECTH INIOCKOCTbH, IEPIIEHANKYIISIPHYIO K IIIOCKOCTH

X+4y-3z2+7=0.
BAPUAHT N3

1. BekTtop M, neprneHAUKYISApHEI K ocu Oz u k Bektopy a = ( 8; —15;3), obpasyet octpsiit yron ¢ oceto OX. 3Has,
gro | m| =51, HalTH ero KOOPJAHHATHL

2. BBIUHCIUTE IUTOMIAIb TTapaIeiorpaMMa, MOCTPOCHHOTOo Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[In|=3mw (m~n)=xn/6.

3. CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxoasiuei yepes Touku L(0; 0; 1)

4. B myuke, onpenensieMoM miiockoctsiMu 2X +yY—3z2+2=0 u 5X + 5y — 4z + 3 =0, HaliT ABE NEPICHIUKYISIPHbIC
JPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA TIPOXOAMT Yepe3 Touky A(4;-3;1).

x-3 y+1 z-2 x-8 y-1 z-6
= = u = =
2 4 3 1 -2

5. IpoBepurs, 4TO MpSIMBIE

HepeceKaroTcesl, U HalucaTh ypas-

HCHUC IIJIOCKOCTH, HpOXOL[}IU.lCﬁ 4ye€pe3 HUX.

BAPUAHT N4

1. BekTop X, meprneHIUKYISIpHBIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoii yrom.
3Has, uto | X | =26, HalTH ero KOOPAUHATHI.

2. BBIYHCITUTH CHHYC yIJIa MEXIy AUArOHAISIME ITApaJUIEIOrpaMMa, IOCTPOCHHOTO Ha JAHHBIX BEKTOPAx
a=2m+n-p u b=m-3n+p, cae M, N u P — B3aUMHO EPIICHANKYISIPHBIC OPTHL.

3. UYepes ocs Oz mpoBeCTH IIIOCKOCTh, 00Pa3yIOIIYIO C INIOCKOCThIO 2X + Y —\/g z2—-7=0 yron n/3.

4. Yepes nmuHuto nepeceyeHus miockocreit 4X—y+3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH MIOCKOCTb, NEPIICH/IU-
KYIBIPHYIO K Tutockocta 2X —Y + 52—-3 =0.

5. TIpoBecTH IIOCKOCTB Yepe3 NepIeHINKYJISAPbI, ONMYIIeHHbIE U3 TOUKH A( —3; 2; 5) Ha INIOCKOCTH
AX+y—-32+13=0m x-2y+z-11=0.

19.3.5. TeMbl KypcoBbIX paboT — HE NPEyCMOTPEHBI.
19.3.6. Tembl pechepaToB — HE IIPEAYCMOTPEHBI.

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OUEHMBAHUA 3HAHWUW, YMEHUN,
HaBbIKOB U (MNN) oNbiTa AEATENIbHOCTU, XapaKTepU3yrLWmx atanbl popMUpPOBaHUA KOMNETEHLUN

OueHKa 3HaHWIN, YMEHUN N HaBbIKOB, XapakTepusylolasa atanbl (hoOpMUPOBAHUSA KOMMETEHLUMIA B
pamMKax U3y4yeHust AUCUMNIIMHBLI OCYLLLECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywaa aTrectaums NPOBOAUTCS B COOTBETCTBUM C [MonoxeHnem O Tekyllen atrectaumm obyya-
IOLLUXCA MO nporpaMmam BbicLLero obpasoBaHna BopoHEXCKOro rocygapCcTBEHHOIO yHMBepcuTeTa. Te-
Kyllasa aTTectaumsi NpoBOAMTCA B hOpPME ycmHoe2o onpoca (UHOUeUdyasbHbIl Onpoc); MUCLMEHHbIX pabom
(koHmpornbHble pabomel.); mecmuposaHusi. Kputepum oueHnBaHus NpmMBeAeHbI BbILLE.

lMpomexyToyHasa aTtTecTaumnsa NpoBoaMTCHA B COOTBETCTBMMU C [MonoxeHnemM o NMpOMEXXYTOYHOW aTTe-
cTaumm obyyaroLmnxes no nporpaMmmam BbicLlero obpasoBaHus.

KoHTponbHO-n3MeputenbHble Matepurarnbl MPOMEXYTOYHOW aTTecTauumn BKITOYaKT B cebs TeopeTu-
YyecKkue BOMpPOCHI, NO3BONAOLLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUW N NpakTU4eckne 3agaHns, nos-
BONSAIOLLNE OLEHUTb CTeNeHb CPOPMUPOBAHHOCTN YMEHNIN N HABbLIKOB.

Mpn oueHuBaHUN MUCMOMb3YTCA KOSIMYECTBEHHbIE LUKanbl OLEHOK. Kputepun oueHMBaHMSA NpuBeLeHbl
BbiLLE.
KonTtponsHo-u3mepurensHblil Matepuan Ne 1

1. HexapTtoBbl koopauHaThel. I[Ipocreiimue 3anaun. Teopema YeBsl.

2. Ipu KaKoM yCIOBUH OTPE30K, COeAnHsIonmi Touku A(ag, by) u B(ay, b,), mepecekaer mojgoxuTeNbHYIO HOIYOCh
ocu OX?

3. JlaH TpeyroibHuK A(l; 2) , B (3; 7), C (5; —13) . BbIumcnuts IMHY TIepIIeHANKYIISIpa, OMYIIEHHOTO U3

BEpLIMHBI B Ha MeauaHy, IPOBEIEHHYIO U3 BEPLIMHBI A.



o 2 2 o
4. HaI/I,HI/ITe YpaBHCHUSA COMPSAKCHHBIX ATUAMETPOB JJIJIUIICA 4X + 9y = 36 , OIUH U3 KOTOPbIX UMECT YI'JIOBOU KO-

s dureHT kl =3/ 2. Cnenaiite uepresx.

5. Hanbr Toukun A(0, 1, -1), B(1,-1,2), C(3,1,0), D(2, -3, 1). Haiiti KOCHHYC yria ¢ MexIy BEKTOpaMu A_B u
CD.

6. Haiitu Touky, cummerpuanyio Touke A( 3; —7; 5) OTHOCHTENBHO INIOCKOCTH 2X — By + 32 — 42= 0.

7. Onpenenuts BUJ TOBEPXHOCTH (X + y) + Z2 =0 u cxemarnuecku n300pasuTh ee.

8. Ormpenenuts yroi Mexay Bektopamu a u b, ecnm Bektop a + 3b meprneHamkysspeH K Bektopy 7a— 5b, a Bekrtop

a —4b neprenaukympeH K BekTopy 7a— 2b.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. VYpaaenue nunuu. [lomspasie koopauHatel. [lapaiienbHelii nepeHoc.

2. Haiftu KoopAuHATBI TOYKH, CHMMETPUYHOM TOUKE A(X, y) OTHOCHTEJIFHO OMCCEKTPUCHI BTOPOTO KOOPJHHATHOTO
yria.

3. CoCTaBUTh ypaBHEHHE NPAMOI, eIl MOMoNaM OTPE30K MEK Ty TOUKaMH A(—3; 2) u B (5; — 2) 1 o6pasy-

IoIIeH ¢ OTpe3koM AB yron BOBOE OOJNBIIEH, YeM C OCBIO X.
o 2 2 .
4. Haiinure ypaBHeHHs CONPSKEHHBIX AMaMeTpoB smiunca 4X° + 9y =1, onuH U3 KOTOPBIX UMEET YIII0BOI KO3 (-

duument K, =2 /3. Cuenaiire uepres.

5. Bekropsl @, D, C enuuuuHoil 1mMHEI 06pa3yioT momapHo yriasl 60°. HaiiTu yrom Mexay BeKTOpaMH a |
b-cC.
6. B nyuke, onpenensieMmoM miockoctsiMu 3X+Y —22—6 =0 u X — 2y +52 — 1= 0, HaliTH IIIOCKOCTH, NEPIICHANKY-
JISIPHBIE K 3TUM OCHOBHBIM IUIOCKOCTSIM.

7. Onpenenuts Buj nosepxHoctn XY = Z + 1 u cxemarnuecku u306pasuts ee.
8. Haricath ypaBHEHHE KacaTelIbHOM K okpyxkHocTH (X + 1)% + (y — 3) =25 B Touke
@3, 6).

KouTponbsHo-uzMeputenbubiil Marepuai Ne 3

1. Koopaunate! Bektopa. Kommnaeaprsie BekTopsl. PaznoxkeHne o 1ByM HEKOJUTMHEAPHBIM BekTopaM. CkaysipHoe
TIPOM3BEICHUE.
2. Haiitu TouKy, paBHOYAAIECHHYIO OT OCeit KoopuHAT U Touku (3, 6).
3. [Tokazate, 4To MpsiMast mapajuieTbHast aCUMIITOTe TUIIEPOOITBI, TIepecekaeT runepooiy B oaHo# Touke. ([Toropenos
I'masalV Ne22)

2 2
4. CylecTBYIOT Ju KacatenbHble, poseennbie k omwmncy 4X° +25y° =100 wus toukn A(1, 1). Ecnu na, To
HanHInTe uX ypaBHeHus. OTBeT 060CHYyIiTE.
5. Bekropsr A, b y C emuHuuHOlM juiMHBL 00pa3yroT monapHo yriisl 60°. Haiitu yron Mexay Bekropamu U
b+cC.

X-3 y+4 7-2
2 1 -3

6. Hamnucate ypaBHEHUE IIIOCKOCTH, IPOXOASILEH YePE3 IPSIMYIO U NapajuleIbHON IpSIMON

X+5 y-2 z-1
4 7 2

2 2
Ornpenenuts BUJI OBEPXHOCTH (X + y) +2° =1 ucxemaruuecku n300pas3uTh ee.

JIOKaSaTB, YTO CyMMa BEKTOPOB, COCANHAIOMINX IEHTP MPAaBUJIBHOI'O TPEYTrOJIbHUKA C €0 BEPIIMHAMHU, paBHA HYJIIO.

KonTtponsHo-usmepurensHslil Matepuan Ne 4

=

IIpsimas Ha naockoctu. Ilydox npsimbIx. PaccTosiHEe OT TOUKH A0 MPSIMOI.
2. IIpu KaKOM yCIOBUH OTPE30K, COeAuHsIonmi Touku A(ag, by) u B(ay, ,), mepecekaer orpunaresHyIo moayoch
ocu OY?



3. [posepurts, uto npsimbie Y =3X—1, X—7y =7 n X+Y—7=0 cayxar croponamu paBHOGEIPEHHOTO Tpe-

yrOJIbHUKA.
4. CylecTByIoT 11 Kacatenbhbie, nposeennbie K smmncy 4X% + 25y? =100 us touxu A(1, 2). Ecmm 1a, To
HaNuIInTe UX ypaBHeHus. CuenaiTe 4epTex.
5. Hanbl Toukn A(1, 0, 1), B(-1, 1,2), C(0,2,-1). Haocu z naiitu Takyio Touky D, uToObl Bextopsl AB u CD
OBLIN MePIICHIUKYIISPHEL.
6. Yepes Touky M(-5; 16; 12 ) mpoBeeHsI ABE IIOCKOCTH: OHA U3 KOTOPBIX copepkuT och OX, mpyras —ock OY.
BBIMHCTHTB yroyl MeXIy STUMH IBYMS INIOCKOCTSIMH.

2 2
7. Onpenenuts BUJ TOBEPXHOCTH (X + 4) +952° =1 u cxemarnuecku n306pasuth ee.
8. B pom6e ABCD nanspl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCE BEKTOPHI,

COBITAIAIOIIIE CO CTOPOHAMH poMOa: AB, BC, CD u DA.

KonTtponsHo-u3MepurensHelil MaTepuan Ne 5

1. IIpeobpazoBanye CHCTEMBI KOOPMHAT.
2. JlaHbI KOOPAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIHHATHI OCTAJIbHBIX BEPIITHH?
3. Jloka3zatp, uTo uepe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPIMYIO TaK, 4TOOBI paccrosinue ee ot Touku C(-2, 3)
05110 paBHO 12.
2 2

4. CyIecTBYIOT Ju KacaTenbHble, poseaeHnble k runepbone 4X° —25y° =100 w3 touxku A(S, 2). Ecnu na, To
HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.
5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHUH N 3TU BEKTOPHI NEPHCHIUKYIAPHBI?
6. Hanmcate ypaBHEHHE IUIOCKOCTH, NEPIICHANKYIISIPHOH K INIOCKOCTH 5X —Y +3Z — 2 = 0 u nmepecekaroleii ee 1o npsi-
MOH, Jiexkaien B rmockoctu XOY.

2
7. Onpenennts Bug nosepxHoctn X~ + XY = O u cxemarnuecku m306pasuts ee.
8. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2 + 5x = (), MepleHIuKy/IsSpHbIe K IpsaMoil 4X — 3y + 7 = 0.

KouTponbHo-uzMepurensHblil Matepuai Ne 6

1. WHuBepcust.
2. JaHbl KOOpAUHATHI IBYX BeplIMH 4 U B paBHOCTOpPOHHEro TpeyronbHuka ABC. Kak HaWTH KOOPAWHATHI TPEThen
BepmuHbI? PaccmoTpers mpumep: A(O, 1), B(Z, O) (Tloropenor I'masal Ne21)
3. BEIpa3uTh paccTosiHIE MEXAY TOYKAMHU Yepes HOJIsIpHbIe KoopauHaThl 3THX Touek. ([Toropenos ImaalV Ne2)
4. CyecTBYIOT 1 KacaTe/bHble, IPOBEeHHbIE K runepbone 4AX% — 25y2 =100 wu3 touku A(S,2). Ecnu na, To
HaNuIuTe UX ypaBHeHus. Cuenaiite ueprex.
5. JlaHbl BEKTOPBI a= (2, n, 3) ub= (3, 2, m). [Ipu kakux M W N 3THU BEKTOPHI KOJJIMHEAPHBI?
X-2 y-3 z+1
6. UYepes mpsiMyro = = MIPOBECTH TUIOCKOCTh, NEPIIEHANKYIISIPHYIO K IIOCKOCTH X + 4y — 32 +7 =
3) 1 2
0.
7. Onpenenuts Buj nosepxnoct XY + YZ = 1 u cxemarnuecku n300pa3uTh ee.
8. Haiitu ypaBHEHHE OKPYKHOCTH, LIEHTP KOTOPOIi JIe)HUT B Touke (4, 7) W KoTOpas kacaercs npsimoit 3X —4y +1=0.
KonTtponsHo-u3mepurensHslil Matepuan Ne 7
1. Konnueckue ceueHus, KOHUUECKUX CEUEHUH B NOISIPHON CHCTEME KOOPHHAT.
2. Haiiti xoopuHaThl TOYKH, CHMMETPUYHOMN TOUKE A(X, y) OTHOCHUTEIIEHO OUCCEKTPHUCHI IEPBOTO KOOPAUHATHOTO
yria.
3. Touka A(5, -1) sBnsercs Bepuminoii keaapara 4X —3Y —7 = 0. CocTaButh ypaBHeHUs NPSIMbIX, Ha KOTOPBIX Jie-

JKaT OCTAJIbHBIC CTOPOHBI KBaJapara.

4. Cyl1ecTBYIOT JIM KacaTellbHbIe, IIPOBE/ICHHBIE K rumepoose 4x* — 25y2 =100 w3 touku A(2,5; 1). Ecinu na, To

HaHIINTE UX ypaBHEeHUA. OTBET 000CHYHTE.



Hanbr Toukn A(1, 3, 2), B(0, -2,4), C(2,1,0). Haittu Touky D(X, Y, z), mpu ycinoBuu, 4to E + (Y) = 6

Yepes oce Oz mpoBecTH MIIOCKOCTh, 00PA3YIOIIYIO C TUIOCKOCThIO 2X + Y —\/g 2—-7=0 yron n/3.
Onpenenuts Bua nosepxHoctd XY = YZ u cxemarnyecku n3006pasuth ee.

© N O

B nyuke, onpenensieMoM miockocTsMA 3X+Y —22—-6 =0 u X —2y +52 — 1= 0, HalTH IUIOCKOCTH, NEPIICHANKY-
JISIPHBIE K ATUM OCHOBHBIM IUIOCKOCTSIM.

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 8

1. YpaBHEHUS] KOHUUYECKUX CEUEHUH B IEKAPTOBOW CUCTEME KOOPIUHAT.
2. KakoMmy yc0BHIO IOJKHBI YAOBJIETBOPATH KOOPIMHATHI BEPLIMH TpeyroibHuka ABC 1 Toro, 4To0sl yroa 4 Obu1
Gonbiue yrna B?
3. OnpenenuTs, NpU KaKUX 3HAUEGHUSIX M U N 1Be npsmble MX + 8y +n=0, 2x+ my —1=0 1) napannensusr;
2) coBNaaawT; 3) NepneHauKyIsIpHBL.
4. Haiiti ypaBHeHHE OKPYKHOCTH, IICHTP KOTOPOI JIEKUT B Touke (4, 7) u KoTOpas kKacaetcs mpamoit 3X —4y +1=0.
5. Jaust Toukn 4(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touxy D(X, Y, z), ecmu Bektopst AB u CD papasl.
6. Yepes muanI0 niepecedeHus miockocteit 4X—y +3z2—1=0 u X+ 5y -z + 2 =0 npoBecTH IIOCKOCTH, IEPIICHIN-
KYJSIPHYIO K TIockocta 2X—Y +52—-3 =0.

2
7. Omnpenenuts BUI OBEPXHOCTH (X + y) +VYZ= O u cxemarnueckn nzo6pasuts ee.
8. Yepes Touky nepeceuyeHus npsimbix X +y—6 =0, 2X—y—3 =0 npoBectu npamyro o yriiom B 45° k npsamoit 3X
-5=0.

KonTtponsHo-u3MepurensbHbIil MaTepuan Ne 9

1. W3y4yeHre KOHUYECKUX CEUECHHUI.
2. Jansl Tpu BepinHbl napamienaorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitn koopiuHaThl 4eTBEPTOH BEPIIUHEI
D u ToukM mepeceueHns TuaroHaneH.
3. JlaHbI TBE MPOTUBOIIONIOKHBIE BepHHEI kKBagpata A(-1,3) u C(6, 2). CocTaBUTh YpaBHEHHS €T0 CTOPOH.
4, Hammcats ypaBHEHHE KacaTeNbHON K OKPY>KHOCTH (X + 1)? + (y—3)*=25 B touke (3, 6).
5. [Ipu mapamnensHOM nIepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(1, -1, 0). B kakyro TOUKy mepexouT Ha4aIo
KoOpauHat?
6. [IpoBecTH TIOCKOCTH Yepe3 MePIeHIUKYISAPEI, OMyIIeHHbIe 3 Toukd A(—3; 2; 5) Ha utockoctd 4X +Yy —3z +13 =
0umx—2y+z-11=0.
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarnueckn uso6pasuTs ce.
8. Haiitn KacatenbHbIe K OKpYKHOCTH X° + Y2 = 13, mapauielbHbIe mpsiMoii 4X + 6y —5 = 0.
KonTponbHo-uzmepurensubiii Matepuan Ne 10
1. KacarenpHast K KOHHYECKOMY CEYESHHIO.
2. Ipu KaKOM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b)) u B(ay, by), mepecexaer momoxurensHyI0 Moayoch
ocu OY?
3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecid Touka P(2, 3) cily)XHUT OCHOBaHHEM MEPICHINKYIISPA, OMYIIEHHOTO U3 Havaia
KOOPJHMHAT Ha ATY NPSMYIO.
4. HaifTi ypaBHEHHS KacaTeNbHBIX K OKPYXHOCTH X° + y* = 10, HPOXOAIINX Yepe3 TOUKy
(-5,-5).
5. Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touku, CAHMMETPHYHBIE JAHHBIM OTHOCHTEIILHO HaYaia KOOP/IH-
Har.
6. Hanucatp ypaBHEHHE TUIOCKOCTH, NEPIEHANKYIISIPHOH K INIOCKOCTH 5X —Y +3Z — 2 = 0 U nepecekaroleii ee mo npsi-
MO, exaier B miockoctu XOY.
2
7. Omnpenenuts Bug mosepxHoctn X+ Y+ 727 = 0 u cxemarnuecku n306pasuts ee.
8. Ha mpsmoii 4X + 3y — 12 =0 HaliTH TOUKY, paBHOYJAJICHHYIO OT Touek (—1,-2) u
(1, 4).

KontponsHo-u3mepurensuelil MaTepuan Ne 11



dokaabHBIE CBOMCTBA KOHHYECKUX CEUCHUH.

Jlokasat, uto okpyxHocTs X° + Y° +2aX+1=0 ne nepecexaetcs ¢ ochio Y.

Haiitu npoekuuio Touku A(-6, 4) Ha mpsmyro 4X — 5y +3=0.

HaiiTu KacaTenbHbIe K OKpy:KHOCTH X + Yy = 13, mapamiensubie npamoii 4X + 6y —5=0.

Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touky, CAMMETPHYHBIE JAHHBIM OTHOCHTEILHO KOOPANHATHBIX
IIJIOCKOCTETA.

6. CocraBuTh ypaBHEHHE IIOCKOCTH, poxoasiieii yepes Touku L(0;0; 1) u N (3;0;0) u obpasyrorueii yroa B 60°
¢ wiockocThio XOy.

akr w D RE

2 2
7. Ormnpenenuts BUI HOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn n306pasuTs ce.

8. OmnpenenuTs 3KCUEHTPUCHUTET JIUINIICA, €CIIH OTPE30K, COSANHSIONINN ero ()OKYCHI, BUACH M3 KOHIIA MaIOH OCH O[]
MIPSMBIM YTJIOM.

KontponsHo-u3MepurensbHslil MaTepuan Ne 12

1. OnTHuyeckue CBOUCTBA.
2. Joxazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) aBnAroTCA BeplIMHAMH IPSIMOYTOJIbHUKA.
3. IIpu kakoM ycnoBuM AJis IpsAMBIX  aX + by =0, a X+ bly =0 ock X sBIAETCA GHCCEKTPHCOH 06pPa3OBAHHBIX
umu yrio? (IToropenos T'masalll Ne30)
4. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2+ 5X = 0, meprneHIuKy/IspHbIe K npsamMoi 4x — 3y + 7 = 0.
5. JaH BexkTop a = (1, 2, 3) . Haiiti xoimuHEeapHBIH eMy BeKTop ¢ HadanoM B Touke A(l, 1, 1) u xoHmom B Ha
IUIOCKOCTH XY.
6. B nyuke, onpenensemoM miockocTsiMu 2X +Y—32+2 =0 u 5X + 5y —4z + 3 =0, HaiiTu 1BE NEPICHIUKYIISPHBIC
JIPYT K APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA IPOXOJIUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +y = 0 u cxemarnueckn 306pasuts ee.
8. JlaHBI ypaBHEHHUS IBYX CTOPOH mapauienorpaMma X +y—1=0, 3X—y+4 =0 u Touka epecedeHus ero AuaroHa-

ne#t (3, 3). Haiiti ypaBHEHHS ABYX IPYTUX CTOPOH.

KonTponbHo-uzmepurensubiii MaTepuan Ne 13

1. JuameTpsl.

2. Janbl onuH koHel oTpe3ka A(2, 4) u ero cepenuna M(3, -2). Haiitu apyroii KoHeI oTpe3Ka.

3. Iloka3ark, 4TO NMpsIMBIE, 3a/JaBa€Mble YypaBHEHUAMU aX + by +c=0, ax-— by +c=0 (b # 0) , Pacnionoxenst
CUMMETPHYHO OTHOCUTEIBbHO Havana koopauHat. ([Toropenos I'masalll Ne20)

4. OnpenenuTh SKCHEHTPUCHUTET JIUIUIICA, €CJIM OTPE30K, COSANHSIONIUN ero GOKYChl BUICH U3 KOHIA MAJIOH OCH TI0/1
MPSIMBIM YTJIOM.

5. Jlaubl KOOpAMHATHI TpeX BepinuH mapautenorpamma ABCD ¢ Bepmmnamu toukax A(2, 3, 2), B(0, 2, 4), C(4,1, 0).
Haiitu xoopauHate! 4eTBepTOil BepmuHsl D u Toukn E mepeceueHus AuaroHaiei.

6. Yepes ocs Oz mpoBECTH MIOCKOCTh, 00PA3YIOIIYIO C TNIOCKOCTHIO

2X+yf\/§277=0 yroa m /3.

2 2
7. Onpenenuts Buj NOBEPXHOCTU (X + Z) +y = 4y cxemarnuecku n300pasuTh ee.

8. OnpenenuTb SKCIEHTPUCHUTET JILIUIICA, ECIIH PACCTOSHUE MEXTY (DOKycaMu paBHO PACCTOSIHUIO MEXy KOHIIAMHU
OOJIBIIION U MaJIOM OCEH.

KontponsHo-u3mepurensHelil MaTepuan Ne 14

1. Krnaccudukarms KpuBbIX BTOPOTO IMOPSIKA.
2. Kaxomy ycioBHIO ZOIKHBI YIOBIETBOPATH KOOPIMHATHI BEPIINH TpeyroidbHuKa ABC, 4TOOBI OH OBIIT MPSIMOYTOJIb-
HBIM C TIPSIMBIM YTJI0M TipH BepimHe C.
. 2 2
3. Haiitu kacatenbHble k okpyxkaoctn X~ + Y° +2aX + 2by = 0, napaniensusie koopuHaTHBIM OCSM.
4. OnpenenuTs SKCIEHTPUCUTET IUINIICA, €CITH PACCTOSIHUE MEXKIY (OKyCaMH PaBHO PACcCTOSHHIO MEXTy KOHIIAMU

OO0JIBIION M MaJIOi OCEii.



5. Hansl oquH KoHel otpeska A(2, 3, -1) u ero cepenuna C 1, 1, 1). Haiiti BrOpoii koHer| otpeska B(X, Y, z).

X y+7 -3 .
6. Ha npsamoit — = T = 1 HaWTH TOYKY, Oyvpkainnyo k touke (3,2, 6).
7. Onpenenuts BUA noBepxHocTn XZ =Y — 1 v cxemaruueckn n300pa3uTh.
8. Brruncnuts IMHY quaroHanel mapauiesorpaMma, IOCTpOSHHOTo Ha BekTopax A =5p +2q u B =p-3q, ecim

U3BECTHO, YTO |p|=\/§, lg|=3 u (p"q)=nl/4

KontpoasHo-u3MepurenbHslil MaTepuan Ne 15

1. VHBapuaHThl KPUBBIX 2-TO TIOPSAKA.
2. Joxkazars, yto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIsAIOTCS BepIIMHAMH KBaapara.
3. Ipu kaxom yciosun npsamas X+ b0y +C =0 nepecekaer nonoxutenbHy noxyoch X (OTPUIATENBHYIO HOTYOCH
X)?
OmnpenenuTs SKCIEHTPUCUTET IUIATICA, €CITH ero OONbBIIas OCh BTpOe OOIIBIIIe MaJION.
5. Jans uetbipe Toukn A(6, 7, 8), B(8, 2,6), C(4,3,2) D(2, 8, 4). Jloka3arb, 4TO OHH SIBISIOTCS BEpIINHAMH pomOa.
Xx—4 y+3 z
6. Hanmcate ypaBHEHHE TUIOCKOCTH, KOTOpast IPOXOANT depe3 Touky (3, 1, —2) u uepes npsmyro T = T = I .
2
Omnpenenuts Bug nosepxuoctu Y~ + YZ = 4y cxemarnueckn H306pasuTs ce.
OmnpenenuTs 3KCUEHTPUCHUTET HIUINIICA, €CIIN €ro 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOH.
KonTponbHo-uzmepurensubii Matepuan Ne 16
1. IleHTpB! KpUBBIX BTOPOTO MOPSIKA.
2. Janbl koopauHaTsl BepiuiiH A u B paBHocToponHero TpeyronsHuka ABC. Kak HalTH KOOpAMHATHI TpEThel Bep-
umHel? Pacemotpets mpumep: A(0, 1), B(2, 0).
2
3. CocraBuTh ypaBHEHHE KacaTeNIbHBIX K OKPYKHOCTH C IEHTPOM B Touke (3, 6) u paanyca g\/85 MIPOXOISIINX
gepes Touky (1,-2).
2 2
4, Haiitn xacarenbHsle K omuncy — + — =1, nmapamnensusie npsmoii 6X —2y —5 = 0.
5. Joxkazate, uto yetsipexyroiapauk ABCD c BepmmHamu B Toukax A(1, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) sBusercs mapauieIorpaMMoOM.
6. UYepes muaMIO NiepecedeHus miockocteil 4X —Yy + 32— 1=0 u X + 5y — z + 2=0 mpoBecTH IIOCKOCTh, IEPIICHINKY-
JSIPHYIO K IIOCKOCTH 2X —Y +52—-3 =0.
7. Onpenenuts B nosepxHocty XZ + YZ = 2 U cXeMaTHUeCKH H300pasUTD ce.
8. Jana npsmas 3X — 4y — 10 = 0. Haiftu ypaBHeHHe MPsIMOIi, MapaiyielbHON JaHHON M OTCTOSIIIEH OT Hee Ha paccTos-
HUW 3 €JUHUIL
KonTtpoasHO-u3MepuTeasHbIil MaTepuan Ne 17
1. [Ipumenenus GpokansHOTO CBOMCTBA rMNIepOoIHI (1).
2. [pu KaKOM yCJIOBHH OTPE30K, COeAUHMOMMN Toukn A(ay, b)) u B(ay, b,), mepecekaer oTpuLaTeNbHYIO HOIYOCHh
ocu OX?
3. HamucaTp ypaBHeHHe NpsAMOIA, mpoxoasied yepes Touky A(5, 2) Ha paccrosHud 4 eaumHuy ot Touku B(=3, 1).
2 2
4. Jan smmune — +~— =1. UYepes Touky (1, 1) mpoBecTu Xopay, AeAMLYIOCS B 3TOM TOUKe MOMONAM.
5. Ha ocu X waiitu Touky C, paBHOymaneHHyro ot aByx touek A(1, 2, 3), B(-2, 1, 3).
6. TpH KaKOM YCJIOBUH TIOCKOCTh, 33/1anHas ypapuenueM aX + DY +cz +d =0, nepnennuxynspua miockoctn xy?
7. Omnpenenuts Bux nosepxHoctn XZ + YZ = 0 u cxemarnuecku n306pasuts ee.
2 2
W
8. Haiitu xacaresnpHble K oyuncy —— + —— = 1 , TapajuiesibHbIe TIpsamMon 6X — 2y —5 =0.

4



KontponsHo-usmepurensuslilt Matepuan Ne 18

1. BekTopbl B IpOCTPaHCTBE, Pa3IoKEHUE MO TPEM HEKOMIUIaHAPHBIM BEKTOPaM.
2. JlaHbl TOYKH A(—3, 2) u B (4, 1) . Jlokasath, 4To 0Tpe30K AB mepecekaeT och Y, HO HE MEpPECeKaeT och X.
Kakyto u3 momyoceit Y (IOJ0XKHUTENBHYIO HIIH OTPHUIIATENBHYIO) TIepeceKaeT oTpe3ok AB?
3. Haiitu paccTosiHue MexXITy mapauielbHBIMU IpsAMBIME 3X + 4y —5=0 u 3x+4y + 10 =0.
2 2

4. OnpeenuTh ATHHBI CONPSKEHHBIX INAMETPOB diiunca — + — =1, koTopble 06pasyroT Mex Iy coboii yron B
60°.
5. Haittu Touku, paBaootcrosmue ot Touek (0,0, 1), (0, 1, 0), (1,0, 0) u oTCTOAIIKE OT MIOCKOCTH YZ HA PAcCTOs-
HUe 2.

2
6. Ormnpenenuts BUI HOBEPXHOCTH (X + Z) +YyZ= O u cxematuuecku u306pasuTs ce.
7. Haiitu paccrosiHue MeX Ty mapajuieIbHBIMA IpsAMBIMA 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, neprenaukysipHbiii k ocu Oz u k Bekropy a = ( 8; —15; 3 ), obpasyer octpsiit yroi ¢ ocbto OX. 3Has,

gyro | M| =51, HaiiTH ero KOOPAUHATHI.

KonTponbHo-uzmepurensubiii Matepuan Ne 19

1. BexTopHoe npousseneHue.
2. CocTaBUTh YpaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke (1, 2), kacaromieics ocu X.
3. [Jana mpsamast 3X — 4y — 10 = 0. HaiiTu ypaBHeHHe MpIMOH, napajuie]bHON JaHHOW U OTCTOSILEH OT Hee Ha paccTosi-
HUW 3 eJUHUIL
2 2
.y
4. Hamnucath ypaBHEeHUs IBYX pPaBHBIX CONPSDKEHHBIX JHaMETPOB dJuIMIca —— + E =1.
5. B mtockocti Xy Haiitm Touky D, paBHOymaneHHYIO OT TpeX JaHHBIX TOYEK
A(09 la -1)3 B(-lz 09 1)9 C(Oa _11 O)
6. [TpoBecTH MIIOCKOCTH Yepe3 NepHeHANKYISPBI, ONylleHHbIe 13 Toukn A( —3; 2; 5) Ha uockoctu 4X +Yy — 3z +13
=0ux-2y+z-11=0.
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) ( y— Z) =1 u cxemaruueckn n306pasuTs ce.
8. Hanucars ypaBHeHHE MPSMOH, mpoxosiiieii uepe3 Touky A(S, 2) Ha paccrosHun 4 eaunuil ot Touku B(-3, 1).
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1. CMemmaHHOE TPOU3BEICHNE.
2. CocTaBuTh ypaBHEHHE OKPY>KHOCTH C IIECHTPOM B Touke (-3, 4), Tpoxomsiei yepe3 Haualo KOOpIuHaT.
3. Ha npsimo#t X + 3y = 0 HaiiTu TOuKy, paBHOYAaJICHHYIO OT Ha4yajia KOOpJMHAT U OT npsiMmor X + 3y —2 =0.
2 2
y _ y y
4. Jan snmmune — + ~— =1, Haiitu ypaBHeHue runep60iibl, BEPIIMHBI KOTOPOii Haxo/aTCs B GOKycax, a GOKychl — B

BEpHIMHAX JAHHOI'O JBJIJIUIICA.

5. Haiitu paccrostaust ot Touku A(1, 2, 3) 10: a) KOOPANHATHBIX IIOCKOCTEM; 0) OCel KOOPAWHAT; B) Hayaja KOOPIH-
HaT.
6. CocTaBuTh YpaBHEHHE IIIOCKOCTH, €CITH U3BECTHBI IBE TOUKU (Xv Yir 21) " (XZ, Yo, Zz) , CUMMETPUYHO pacIo-
JIO’KEHHbIE OTHOCHUTEIIBHO HEeE.
2

7. Onpenemnts B nosepxuocty X + Z + X° =0 u cxemarnuecku nzo6pasuts ee.

X 2 y 2
8. Han smumune — + — = 1. Yepes Touky (1, 1) mpoBecTr Xopay, ACIALIYIOCS B 3TOH TOYKE MOTIOJIAM.
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1. [IpeoOpazoBaHue CHCTEMBI KOOPANHAT B IPOCTPAHCTBE.



2. KakoMy yCIOBHIO JOJKHBI YIOBIETBOPATE KOA(MUIIMEHTH YPABHEHUS OKPYKHOCTH

2 .2
X“+ Yy +2ax+2by +C=0 nnsroro, uro6bl OKPYKHOCTH a) He TepeceKanach ¢ 0cblo X; 6) MepeceKanach ¢ OCbl0 X B
JIByX TOYKaxX; B) Kacajacb ocu X?

3. JlaHbl ypaBHEHHUS IBYX CTOPOH napajuienorpamma X +y—1=0, 3X—y +4 =0 u Touka nepecedeHust ero JuaroHa-
ne#t (3, 3). Haiiti ypaBHEHMS ABYX APYTUX CTOPOH.
2 2
4. Haiitu kacarenpHble K Tunepoone —— — E =1 B Toukax nepecedyeHus ee ¢ MPAMOI
3x -5y =0.
5. Iana Touka A(1, 2, 3). Haiitn ocHOBaHUs TIEPIICHANKYIISIPOB, OMYIICHHBIX HA KOOPJAWHATHBIEC OCH M KOOPIMHATHbIC
IUTOCKOCTH.
6. Hokaszarb, 4TO MpsiMas NepPECEeUCHUs IIOCKOCTEH, 3aJaHHbIX ypaBHeHUAMU &y X + bly = d1 u a,X+ bzy = d2
napajulesibHa OCH Z.
2 2
7. Onpenenurs BUJ TOBEPXHOCTH (X + y) — (Z — 1) =0 u cxemaruueckn u306pasuth ee.
. 2
8. Haiitu Bepumny, hokyc u qupektpucy napadonst 8Y = X° + 4X.
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1. YpaBHEHHE TOBEPXHOCTH M KPUBOIi B IIPOCTPAHCTBE.
2. CymecTByeT I MapajuIeNbHBIA IepeHoC, TpH KoTopoM Touka (1, 2) mepexomut B Touky (3,4), aTouka (0, 1) —B
touky (-1, 0)?
3. Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIEHHYIO OoT Touek (—1,-2) u (1, 4).
4. T'umrepOona xacaetcst mpsimMoit X —Y —3 =0 B Touke (5,2). CocTaBUTH YpaBHEHHUE 3TOH THIEPOOITHL.
5. Haner Touku A(1, 2, 3), B(0, 1, 2), C(0,0,3) u D(1, 2,0). Kakue u3 3TuX TOUYCK JIeKAT: a) B IUIOCKOCTH XY; 0) Ha
OH Z; B) B IUIOCKOCTH YZ?
6. IInockocTs 3anaHa ypaBHeHueM aX + by +cz+d =0. Kakomy ycloBHIo JOIKHBI YI0BIETBOPATH KOOPAHHATHI
toukn P (k, I, m) , 9YTOOBI IIpsiMast IPOXOSIIIAs Yepe3 3Ty TOUKY M Hauyallo KOOPJUHAT, OblIa IePHCHANKYISPHA K TTIOCKO-
CTH.

2 2 2
7. Onpenenuts Buj nmoepxuoctd X — 2y +2° =0 ucxemarmueckn u3oGpasuts ee.
8. Haiitu Bepimny, Gokyc u aupextpucy napadonsr X = 2y2 -8y.
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1. YpaBHEHHUE IIOCKOCTH, PACCTOSIHUE OT TOYKH JI0 THIOCKOCTH.
2. Haiiti Mmoxyns Bektopa a +b , ecrm @ = (1, - 4), b = (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BRIPAXKAIOTCS ypaBHEHUIMU X +3y—2=0, 2Xx+y+5=0,
3X—4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
2 2

4. Haiitu ypaBHEHUS IByX CONPSIKEHHBIX TUaMETPOB THIEPOOTIBl —— — I =1, yron mexmy KoTopbiMu paBeH 45°,
5. 3Has, uro C = 0@ + b, HaliTH COOTHOIIEHHE MEXIY BEKTOpaMH @, b u ¢, He comepskamye KOdPPUIMEHTOB O, U
B.
6. Jlana Touka P ( k, I , m) . HaiiTu ypaBHeHH€e MII0CKOCTH, IPOXOAIIEH uepe3 Hauano koopauHat O U neprneHau-
KyJIsipHOH K ripsimoii OP.

2 2
7. Onpenenuts Bug nopepxuoctn X + 2X —2° +6Z =4 u cxemarnuecku m3o6pasuts ee.

8. Haiitu ieHTpBl NOBEPXHOCTHU U3 3a1a4u 7.
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1. YpaBHEHUs NPSIMOM B IPOCTPAHCTBE.



2. . Tpu BekTOpa uMerot obmee Hadano (), a KOHIIBI — B BepmuHax Tpeyroibauka ABC. TlokaszaTsh, 94TO

OA+ OB+ OC =0 torna u Tonsko Toraa, koria O SBJsSETCs TOUYKOH NepecedeH s MeIUaH TPEYroNbHHUKA.

3. UYepes Touky mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyIo Mo yrioM B 45° k mpsMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpOBECTH TAKYIO XOPAY, KOTOPAst AETHIACH Obl B STOH TOUKE MOMOIAM.
5. Haiiti npoeknuto Bektopa a = 10m + 2N Ha 0ch, UMEIOIIYIO HAIIpaBJIEHUE BEKTOPa
b=5m-12n, rae M u N — B3aUMHO MEPICHIUKYISPHBIC CAMHUIHBIC BEKTOPHI.
6. Jlokasartk, 4TO IIOCKOCTH, 3a[jaHHbIE ypaBHeHUaAMU X+ Y + 7 = 1, 2x+ Y+ 3z=-1, X+2zZ=-1 He umeror
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Onpenenuts BUx moBepxHoctn Y + 2y +2°—3X"—9X =0 u cxemariuecku nzo6pasuts ee.
8. HaliTu neHTp NOBEpXHOCTH U3 3aAauu 7.
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1. [IpsimMas u MII0CKOCTB.
2. Haiiti aGcommoTHyto Benmmunny Bektopa —2a +4b , ecnmn @ = (3, 2), b = (0, —l) .
3. Janb! 1Be BepmuHBI Tpeyroabauka A(2, 2), B(3, 0) u Touka nepeceuenns ero meauan O(3, 1). Haiitu Tpetsio
BepmnHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSUKEHHBIX C XOPAAMH, HAKTOHSHHBIMH K HEM TI0J] YIIIOM B
45°,
5. Kaxkoii yrom o0pa3yioT eAMHIYHBIE BEKTOPbI S M U, €CIIM M3BECTHO, YTO BEKTOPB P =S+ 2t n ( = 55 — 4t B3amMHO
MePIECHANKYISPHBI.
6. [Ipsimasn sBAsIeTCS nepecedeHneM II0CKOCTEN 2X + Y+ 3z=-1 x+ V+Z= 1. VYkaxwure kakoi-HuOy1b Bek-
TOP, NapaJUICIbHBIA IPSIMOK.

2 2
7. Onpenenuts Bua nosepxnocty X + 6X — V- + 2y =0 u cxemarnuecku nz06pasuts ce.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. DIIHUICOU T, TUTIEPOOTOUTBI.

2. IMpu kakoMm ycnosuu npsimast AX + by +C=0 ne nepeceKaeT NepBoro KOOPAWHATHOTO yriia?

3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X+ 4y —7 =0 npoBecTu NpsMyo, IS0 OTPE30K MEXIY
toukamu A(4, —-3) u B(-1,2) B oTHOmEHHH A= /3.

4. Haiitn TaKyio Touky Ha napaGone Yy = 12X, 4T00bI KacaTenbHas B Hell 00pa30BBIBAIA C OCBI0 CHMMETPHH MapaGoIibl
yron B 30°.

5. 3nast, uto |a|=2, |b|=5 uyron (a”b)==2x/3, ompenenuts, Npu KaKOM 3HaYEHNU KOIPDHUIIHEHTA O BEKTOPHI
p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.

6. Haiitu yciosus, npu kotopbix miockocts aX + DY +cz+d =0 nepecexaer nonoxurensuyto noyocs X (Y, z).
7. OrmnpenenuTs BUI OBEPXHOCTH 2X2 +4x— 7% = O u cxemarnuecky u3oGpasuts ee.

8. HaiiTu eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. [Mapabonouabl, KOHYC, IMIAHAPHL.

2. Ipwu xakoMm ycnoeuw npsimast AX + by +C =0 sumecre c ocsimn KOOpPJMHAT OTPaHUYHBACT PABHOOCIPEHHBIN
TPEYTroJIbHUK?

3. Brruncnuts KOOpIMHATHI BEPIIMH poM0Oa, €CiIM U3BECTHBI ypaBHEHHS ABYX €ro cTopoH: 2X—5y—1=0, 2x -5y - 34
=0 u ypaBHeHHUe 0JIHOH n3 ero auaronaneit: X+ 3y—6=0.

4. Jlana napaGoma y* = 10x. Haiitu K 9T0ii mapaGoie KacaTelIbHbIe B TOUKAX, B KOTOPHIX OHA IEPECEKACTCS C IPSIMOiL Y
=4x-5.

5. BbIucianTh CHHYC yrila MeXy TUaroHasIMU TTapajiesiorpaMMa, MOCTPOSHHOTO Ha JJAHHBIX BEKTOpax a = 2m+n-—

pub=m-3n+p, tne M, N u P— B3aUMHO MEPIECHIUKYSIPHBIC AUHIUIHBIC BEKTOPHI.
6. Iloka3zatp, yTo mockocTh aX + by +d =0 napajuiesibHa ocu Z. HaliTu paccTostHuE OCH Z OT 3TOM IJIOCKOCTH.



2 2
7. Omnpenenurs BUI MOBEpXHOCTH Z~ + 47 — y- + 2y =0 ucxemarnueckn n300pasuTh €e.

Haiitu neHTpsl NOBEPXHOCTH U3 3a7au 7.
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1. YrpolieHne ypaBHEHNUS TOBEPXHOCTH.
_ _\2 _
2. Jloka3aTh HEPaBEHCTBO I BEKTOpoB @ u D : (éb ) <ah?.
3. B npsimoyrosisHOM paBHOOEPEHHOM TPEYTOJILHUKE JaHbl ypaBHEHUE KaTeTa Y = 2X | cepeluHa runoteHyssl  K(4,
2). Haiiti ypaBHEHHS ABYX IPYTUX €O CTOPOH.
4. [Tokazathb, 4To HpsimMasi, mapajjiebHas OCH apadoibl, IepeceKkaeT napadoiry B OJTHON TOUKE.
5. Bekrop X, meprneHAUMKYIsApHBIT K Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer ¢ ocbto Oy Tymoii yro.
3Has, 4To | X | =26, HaWTH €ro KOOPAWHATHL
6. CocTaBUTb ypaBHEHUs TIOCKOCTel, mapamnenbhbix mwiockoctu aX +bY +cz +d =0 u otcrosmux ot Hee Ha
paccrosiHHe O.
2 2 2
7. Onpenenuts Bux nopepxuoctn X — 4 y— 1) +2z° =1 ucxemarnueckn uso6pasurs ce.
Xx-3 y+1 z-2 Xx-8 y-1 z-6
8. [TpoBepuTh, 4TO NpSIMBIE = > = 2 u 3 = 1 = > HIePECEKArOTCs, U HAIIMCATh ypaBHe-

HHC IIJIOCKOCTH, HpOXO,Z[?[H.IGfI HUCpe3 HUX.
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1. Knaccudukarus moBepxHOCTEH 2-T0 MOPsIKA.
2. CocTaBUTh YpaBHEHH NMPSIMbIX, MapajuIeIbHbIX IpsAMoi aX + by + ¢ =0, Haxoasumxcs OT Hee HA PACCTOSHHU .
3. Hanbr nentp xkBagpata C(—1, 0) u ypaBHeHne croponbsl X + 3y —5 =0. CocTaBUTh ypaBHEHHUS OCTAIBHBIX TPEX CTO-
pOH.
4. [Tokazatp, 4To NpsIMast MapajuieNibHAsl ACUMIITOTE THIIEPOOIIBI, TepeceKaeT ruepooIry B OJHON TOUKE.
5. JloxazaTk, 4TO BEKTOPHI a( m, n) ub (—n, m) 00 TEPIIEHANKYISAPHEI, THOO PaBHEI HYJIEBOMY.
6. Haiitu yrom1, o6pasyembie miockoctsio X +bY +cz +d =0 u ocamu xoopmunar.
2 2
7. Ompenenuts Buj nopepxuoct X + Z° + 4y =0 u cxemaruuecku nzo6pasuts ee.
8. [TokazaTp, uTo JIt00as MpsiMast epecekaeT KOHNYECKOe CEYeHUE He OoJiee YeM B IBYX TOUKaX.
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1. [IpsamonuHeitHbIe 00pa3yromue.
2. IIpoBepuTs, uto mpsiMbie Y = 3x—=1, x-7 y= 7 u X+ y— 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TpeyrolbHUKa
3. [Hansl nentp kBagpara C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 = 0. CocraBuTh ypaBHEHHs AUaroHayeil KBajpa-
Ta.
2 yz
4, Kacarenbubie k ommuncy — + F =1 wumeroT yriosoii kosddurment K. OnpeneauTh TOUKH KACAHHS.
a
5. BBIYHCITUTE [UIONIA/b MApaLIeIorpaMMa, MOCTPOCHHOro Ha BekTopax AB=m+2n u AD=m-3n, rae |m|=5, |
nj=3u(m~n)=mxn/6.
6. Haiitu yron, o6pasyemslii miockocteto Z = PX + QY + | ¢ mockocThio. XY.
2
7. OmnpenenuTs B TOBEPXHOCTH (X + y) +2Z =2 u cxematuueckn 1306pasuTh ee.

8. BI)Ipa3I/ITI> PaCCTOSIHUE MEKAY TOUYKAMU YC€PE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.
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1. [IpsmonuHeiinble 0Opasyromre oJHOIoI0CTHOTO runepbonounsa (1).
2. CocTaBUTh ypaBHEHUs MIPSIMOI, MapaienbHON (IepIeHAUKYISIpHO) mpsiMoil aX + by +c¢ =0, npoxonsmeii, ue-

pes Touky nepeceyenns npaveix X +0BY+¢ =0, a,x+b,y+c,=0.

3. Haiitu paccrosiHne Mexxay napamieldbHbIMU MpsiMbiMi 3X + 4y —15=0 u 3x +4y + 20 =0.

4. Haittu Bepuuny, Gpokyc u aupektpucy napabonsr 4y = X? —2X.

5. BekTop m, neprieHaukyspHsiii k ocu Oz u k Bektopy a = (8; —15;3), obpasyet octpsiit yron ¢ ocbto OX. 3Has,
gro | m| =51, HaiiTh ero KOOPAHUHATEHL

6. IIpy KakoM yCJIOBHH IUNIOCKOCTh aX + by +cz +d =0 MepeceKacT OCH X W Y TOX paBHbIMHU yriaamu? Ilpm
KaKOM YCJIOBHU OHa IIepECEKaeT 110/l paBHBIMH yIJlaMH Bce TpH ocu X, Y U Z?

7. Ompenenuts Buj oBepxuoctu X + 4y2 + 22 =1 u cxemarnueckn n300pasuTh ee.

8. Haiiti BHyTpeHHHME YTIIBI TPEYTOIBHNKA, CTOPOHEI KOTOPOTO BRIpayKeHH! ypaBHeHMmsIME X —Y —3 =0, Xx-3y—-4 =0,
4x +2y+3=0.
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1. [psiMonuHeliHbIC 00pa3yIOIIKe THIIEPOOTMYSCKOro TapadboIona.
2. Jlokazatb, uto ecii A U b - exnnnunsie HEKOIUTMHEapHbIe BEKTOPHI, TO BEKTOpsl A + b v a-b ovmunm
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL
3. Hamucats ypaBHeHHE psIMOU, pOXosiiei yepe3 Touky A(5,2) Ha paccTosHuU 4 emuHuUIl OT Touku B(-3, 1).
4. Haiitu BepinHy, Gokyc u iupekTpucy napadonsr X = 2y2 + 4y .
5. 3Has 1Be cTopoHs! Tpeyronbanka AB =3p—-4q u BC = p + 50, Berumcnuts mmuHy ero Beicotsl CD npu ycmosum,
YTO BEKTOPHl P U ( — MEPICHINKYIAPHBIC IPYT APYTY €ANHUYHbBIC BEKTOPHI (OPTHI).
6. Ipu kakoM ycsiosuu miockocts aX +bY +cz +d =0 nepecekaer ocu X u y nox pasueivu yroamu? Tlpu
KaKOM YCJIOBHU OHa IIepeceKaeT 1101 paBHBIMH yIrilaMH Bce TpH ocu X, Y U Z?
2 2
7. Onpenenuts Bua mosepxuoctd 2~ + X° — 5y =0 u cxemariueckn u306pasuts ee.
8. B tpeyromsauke ABC u3BecTHBI: cropoHa AB: 4X +y—12 =0, Beicota BM: 5Xx—4y —-15=0 u Beicota AH:

2X + 2y —9 = 0. Hamucatp ypaBHEHHUS ABYX APYTUX CTOPOH U TPETHEH BHICOTEI.
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1. KpyroBeie ceueHus.
2. EnuHUYHBIE BEKTOPEl A U b 06pazyior yron 60°. JokasaTh, 4To BeKTOp 20 —a@ mNepIeHInKyIIpeH BEKTOpY
3. JlaHbl ypaBHEeHHUS IBYX CTOPOH napasuienorpamma X +y—1=0, 3X—y +4 =0 u Touka nepecedeHust ero quaroHa-
ne#t (3, 3). Haiiti ypaBHEHHS ABYX APYTUX CTOPOH.

2 .
4. Brrunciuts napameTp napaboisl Y =2 PX, ecnu u3BecTHO, uTo oHa kacaetcs npsamoil X —2Y+5=0.
5. BoruncnuTh AnuHY AUMaroHanei napauienorpaMMa, IOCTPOSHHOIO Ha BEKTOpax

A=5p+2q u B =p-3q, ecmu u3BecTHO, YTO |p|:\/§, [g|=3 u (pg)=n/s
IIpu KaKOM yCIIOBHH IpsIMast, 331aHHasi yPaBHEHUSIMU B KAHOHHIECKOM (opme, mepecekaer och X (Y, 2)?

2 2
OmnpenenuTs B TOBEPXHOCTH 3y + (Z — 1) =9 1 cxemarnuecku nzo6pasuts ee.

© N o

Joxka3zars, uyto TpeyronbHuk ¢ BepmuHamu A(l, 1), B(2, 3), C(5, -1) npsAMOyronsHbIi.
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JuameTpanbHble IUIOCKOCTH.
BexTopsl a+b xa->b HNEepIeHIUKYISIpHBL. Jloka3aTk, 4To ‘ a ‘ = ‘ b ‘ .

Ha mpsimoit 4x + 3y — 12 = 0 HaiiTu TOUKY, paBHOyAaleHHyI0 oT Touek (—1,-2) u (1, 4).
Yro npencrasiseT co00 reoMeTpUIecKOe MECTO TOYEK, PACCTOSIHUSI KOTOPBIX 10 JBYX JAaHHBIX IJIOCKOCTEH HaXO0-
nsitest B manHoM otHomeHud. ([Toropenos I'maBaV Ne23)

P d B



5. Ipu kakoMm 3HaueHUH KO ULHCHTa o BEKTOphl P = oa+5b u = 3a—b okaxyTcs KOIIMHEAPHBIMH, €CIH a H
b nHe xommHeapHbI?

6. [pu KaKOM yCIIOBHH TIpsIMast, 3a/laHHasT YPaBHECHUSIMU B KAHOHHUYECKOM (opme, mapasuienbHa miockoct Xy (yz, zx)?
2

7. Onpenenuts Bua nosepxuoctd X + Y — 47° =0 ucxemaruueckn n300pa3uTh ee.

8. Hanset Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiiti ux koopaAuHATEI B HOBOI CHCTeME KOOPIUHAT, €CIIH HAa4aIo KOOp-

IUHAT TIepeHeceHo (0e3 M3MEeHEeHUs HallpaBIeHUs Oceil) B TOUKy A.
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1. I110CKOCTH CHMMETPUH.

2. TlokasaTh, 4TO [/1s IPOU3BOILHOTO BEKTopa & 1 BekTopa 0  MepreHauKy/IsSpHOro BekTopy C ., BBIIOIHAETCS
PaBEHCTBO (a Ab )/\ c=>b (aC ) (TToropenos T'maaV Ne29)

3. CTOpOHBI TPEYTOJIBHIKA BBRIpAXKAIOTCSA ypaBHEHUIMH X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiita ypaBHeHUA
BBICOT 9TOTO TPEYTOJIBHHKA.

4. Joka3zath, 4TO MPOU3BEACHNUE PACCTOSHUI TOYKH THIEPOOIIBI OT €€ ACHMIITOT IIOCTOSIHHO, T.€. HE 3aBHCHUT OT TOYKH.
(Tloropenor T'masalV Nel9)

5. Bekropsr &, b, ¢ u d cBsasausl coornomenusmu a\b = c/\d, a/\c = b/Ad. Jloxasars konIMHEAPHOCTH BEKTOPOB @
-dub-c

ax+by+cz+d =0
6. Haiitu ycnoBust mapanienbHOCTH U NEPIEHAUKYISIPHOCTH MPSIMOU U IUIOCKOCTH
ax+by+cz+d,=0

ax+by+cz+d=0.

2 2
7. Ormpenenurs BUI TOBEPXHOCTH (X + 1) — 427 =1 u cxemarnueckn n306pasuts .
8. Ormnpenenuts KOOPAUHATH KOHIIOB A U B oTpeska, kotopsiii Toukamu P(2, 2) u Q(1, 5) pasmencH Ha Tpu paBHbIC
YaCTH.
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1. ['NaBHbIE HATIPABIICHHUSL.
2. B nonsipHoii cucteme koopauuat aanel toukn A| 12, —z | u B| 12, ——7 |. BeuuciuTs nonspHbie Koopau-

HaTHI CepeIuHbI 0Tpe3ka AB.

3. UYepes Touky mepecedeHus npsamMeix X +y—6 =0, 2X—y—3 =0 mpoBecTr npsMyro Mo yrioM B 45° k mpsMoit 3X
-5=0.

4. [Tapabona cummeTpudHa oTHOCHTEIRHO ocu OX, BepinHa ee nomernaercs B Touke (-5; 0) u Ha ocH opaUHAT OHA
oTCeKaeT Xopy, JunHa kotopoil | =12 en. Hamucats ypaBHEHME 3TOM MapabobL.

5. B pombe ABCD nanmsi quaronamn AC =a u BD =D. Pasnoxurs mo 5tuM 1Bym BekTOpam Bce BEKTOPEI, COB-

nagaromue co croponamu pomba: AB, BC, CD u DA.
6. Hanucath ypaBHEHHs NPAMOii, IPOXO/ISAIIEH Yepe3 TOUKy (XO, Yo Zo) ¥ MapaJlIebHO IIOCKOCTSIM
ax+by+c¢z+d =0, ax+by+c,z+d,=0.

2
7. Omnpenenuts Bux nmosepxHoctn Y — X+ 727 = 1 u cxemarmuecku nzo6pasuts ee.

8. [Jansl Bepmunsl TpeyronsHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co croponoir AC Ouccex-
TPHUCHI €T0 BHYTPEHHETO YIJia NpH BepuinHe B.
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1. MHBapuaHTBl NOBEPXHOCTEH.
2. BerauciuTs 11011316 PaBUILHOTO TPEYTOJIbLHUKA, JIBE BEPIIMHBI KOTOporo ¢yTh A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsimbix 2X —5y —1=0 u X+ 4y —7 =0 mpoBecTH NpsAMYI0, IEIBIIIYI0 OTPE30K MEKIY

toukamu A(4, —3) u B(-1, 2) nomonam.
2
4, Yepes touky P(5; -7) mpoecT KacaTenbHyro K mapabome Y = 8X.
5. Jloka3zarb, 4TO CyMMa BEKTOPOB, COSAUHSIONIUX IEHTP NPaBHIBHOTO TPEYTOJbHHUKA C €r0 BEPIIMHAMHE, PABHA HYITIO.



6. Jlokasars, uto Tpu miockoctn (X +4y+72+1=0, 2X—-y—-2+2=0, X+2y+3z2—-1=0 npoxousr
uepes OJ[Hy MPAMYIO.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 5) - ( Z— 1) =0 u cxemarnuecku n300pa3uTh ee.
8. Cropona pom6a papaa 5+/10, 1Be ero mpoTuBomONOKHBIE BepMHbI CyTh Touku A(4, 9), C (2, 1).
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1 [IpoexTHBHEIE IPOCTPAHCTBA, AHIAPMOHMYECKOE OTHOILCHHE.
2 Haitn npoexmmio touxu M (XO, Yo ) na npamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky mepeceueHust BBICOT TpeyronbHuKa A(2, 4); B(2,-1); C(-4, 3).
4. HaiiTu Takyio TouKky Ha napaGorne Y = 12X, 4ToGbI KacaTeNbHas B HEl 0GPA30BBIBAIA C OCHIO CHMMETPHHE IapaGoisl
yron B 30°.
5. 3Has BeKTOPSI, ciTysxkautie croponamu tpeyronsinka AB =C, BC =a, CA =D, waiiru BexTopsl, KommmHe-
apHble OMCCEKTPHCaM YIJIOB 3TOTO TPEYTrOJIbHUKA.
6. CocTaBUTh yYpaBHEHHE INIOCKOCTH, Ipoxoasmiel uepe3 Touky M(1, -4, 3) mapajiensHO MIOCKOCTH XZ.
2 2

7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +Yy = 1 u cxemarnueckn n300pa3uTh ee.

5 T Vs
8. B nonsipHOii cHCTeMe KOOpMHAT JIaHbl JIBE CMEKHbIE BepiuuHbl kBaapara Al 12, — E u B3 E . Onpene-

JIUTH €ro IjIomanib.
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1. [TpumeHeHus HOKaTHLHOTO CBONCTBA THITEPOOJIBI (2).
2. OmnpenenuTs, €CThb JIU CpeAX BHYTPEHHUX YIJIOB TpeyronbHuka ¢ BepmuHamMu A(l, 1), B(0, 2), C(2, -1) Tymoii yroi.
3. Haiitu ToUKy mepeceueHus CepeAnHHBIX TIEPICHANKYIIpOB Tpeyronbauka A(2, 4); B(3,-1); C(-5, 2).
4. BoruucnauTs miomans 4eThIpexyroibHIKa, IBE BEPIIMHBI KOTOPOTO JeXkaT B (POKycax 3JuThIca 9x* + 5y2 =45,
JIBE IpyTHe COBIAIAIOT C KOHI[AMHU €T0 MaJOH OCH.
5. Bextopst a +0 u @ —b nepnenmuxynapns. okasars, uto | a | = ‘ b ‘
6. BBIMUCITUTE MIOMA/h TPEYTONBHUKA, KOTOPBIH oTcekaeT miockocts DX —6Y +32 +120=0 or koopaunaruoro
yria OXy.
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 5( y— 2) —2° =5 ucxemarnueckn n300pa3uTh ee.
8. Yepes Touky M(-5; 16; 12 ) npoBemeHbI IBE MIOCKOCTH: OJIHA U3 KOTOPBIX coaeput ock OX, npyras —oce QY.

Breruncianth Yroj MEXI1y 9TUMU ABYMS IJIOCKOCTIAMM.
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1. [IpsamonuHeitHbIe 00pa3yIoIIHe 0JHOMOIOCTHOTO rumepoonona (2).

2. JlaHbI ypaBHEHHS IBYX CTOPOH mapaiienorpamma 2X +4y -3 =0 u X -5y + 2 =0 u TOYKa repeceveHus ero aua-
ronaneit O(2, 1). TpeOyeTcst cocTaBUTh ypaBHEHHUS IBYX APYTHX CTOPOH MapajuIeiorpaMmMa.

3. [okazatp, 4To MO JTI0O0TO NapauIeorpaMMa ¢ BEpIIMHAMH B KOHIIAX CONPSDKEHHBIX IHaMETPOB 3JUIUIICA

X2 y2

? + F =1 wumeer oaHO U TO ke 3HaueHue, papHoe 2ab. (IToropenos ImapalV Ne39)
4. ®doxkycsl runepOoIIbI COBNANAIOT ¢ (POKycaMu 3IUTHIICA 9x* + 25 y2 =225 . CocTaButh ypaBHeHHe TUIEPOOIBI,
€CIIH €€ HKCIIEHTPHCUTET € = 2.

5. Ompenenuts yroi Mexay Bektopamu a u b, ecnm Bektop a + 3b meprneHaukysspeH K Bektopy 7a—5b, a Bekrtop
a—4b nepnenaukymspeH K BekTopy 7a— 2b.

6. Ha ocu Oy HaiiTu TOUKY, OTCTOSIIIYIO OT IUIOCKOCTH X + 2y —22-2=0 na paccTossHUH d=4.

Yy 2
7. Onpenenuts BUJ oBepxHocTn — + — — 727 = O u cxemarmueckn n300pasuTh ee.

8. Haiitu yrom1, o6pasyembie ockoctsio @X +0bYy +cz +d =0 u ocamu koopmuar.



