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PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

B1.B.16 JJononHuTesnbHbIE rNaBbl aHANNTUYECKON reoMeTpumn

1. Koa n HaumeHoOBaHMe cneunanbHOCTU:

01.05.01 ®dyHaameHTanbHble MaTeEMaTUKa N MexaHuka.

2. Cneunanusauums: CoBpeMeHHble METOAbI TEOPUN (PYHKLMIA B MaTeEMaTUKE U MEXAHUKE.
3. Ksanudwmkauunsa BbinyckHuka: Matematuk. MexaHuk. lNpenogaBatens.

4. dopma ob6y4YeHUA: OYHas.

5. Kachepgpa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI:

Kadbegpa Teopumn OyHKLMA U reoMeTpun

6. CocTtaBuTENU NporpamMmbi:

Mpsgues B. J1. — goueHT, kKaHAnaaT uns.-MaT. HayK.

7. PekomeHaoBaHa:
HayyHo-MeTOAMYEeCKMM coBETOM MaTemaTunyeckoro ¢g-ta, npotokon Ne 0500-03 ot 28.03.2024

8. YyeOHbIN roa: 2024/2025. CewmecTp: 1.



9.llenu n 3agaym y4eb6HOM AUNCLUUNIIUHDI:

Llenu ocgoeHust y4ebHoU OucyuniuHsbI -
dhopMMpoBaHME reoMEeTPUYECKON KyNbTYpbl CTyAeHTa, OBMageHne KnacCM4eckum matemaTtmye-
CKMM annapaTtoM ANs AanbHENLWero Ncnonb3oBaHns B MPUNOXEHUSIX. .

3adayu y4yebHoU OuCyUmnIUHBI:
- bopmupoBaHme y ByayLmx MaTeEMaTUKOB KOMMIEKCHbIX 3HAHWUA 00 OCHOBHbIX CTPYKTYpax aHanm-
TUYECKOW reomMeTpuu;
- NpnobpeTeHne CTyaeHTaMn HaBbIKOB U YMEHUI MO PELLEHMIO MPOCTENLLMX 3a4a4 aHanuTnye-
CKOW reoMeTpum.

10. MecTo y4ye6HOM ANCLUMNNUHBLI B cTpyKType OMNOI:
YyebHasa ancumnnmHa "[JononHuTenbHbIe rnaBbl aHANMTUYECKON reoMeTpun" OTHOCUTCA K
yacTtn, hopMmpyemon yqacTH1Mkamm obpasoBaTtesbHbIX OTHOLWEHU broka 1.

11. NMnaHupyemble pe3ynbTaTbl 0Oy4YeHUs NO AUCUMNNMHE (3HAHUA, YMEHUs, HaBblKW),
COOTHECEHHbIe C NIaHNpyeMbIMU pe3yfbTaTaMu OCBOEHUS obpa3oBaTenbLHOM nNporpam-
Mbl (KOMNEeTEHUUSAMU BbINYCKHUKOB):

Kog HasBaHue kom- Koa(bl) MHuaunkatop(bl) MnaHupyemble pesynbtaTtbl 00y-
neTeHumm YyeHus
MK-1 | CnocobeH BbI- MK-1.1 | ObnapaeT 6a3o- 3HaTb:

BbIMU 3HaHUAMMU,
nony4YeHHbIMU B
obnacTtn matema-

ABNATb, NpUMe-
HATb, pa3paba-
TbiBaTb U Liene-

- 6a30Bble MOHATUA, NOIyYEeHHbIE B
obnact matemaTn4eckux u (1nm)
€CTECTBEHHbIX HayK, MPOrpamMmmmpo-

HanpaBneHHO
ncnonb3oBaTb
MeTOoAbl Teopumn
dyHKUMN B 3a-
Aadax matema-
TUKN U MEXaHU-
Kn

TUYECKUX U (UnKn)
€CTEeCTBEHHbIX
HayK, nporpammu-
pOBaHUSA N UH-
hOpMaLMOHHbIX
TEXHONOrNN

BaHWS1 N UHAPOPMALIMOHHBIX TEXHO-
JIOTVN.

YMeThb:

- cobupatb, obpabaTbiBaTh, aHanu-
3upoBatb 1 0bobLaTte pesynbTaThl
nccrnenoBaHuin B 06nactn Teopum
dOyHKUMIA.

Bnapetb HaBbikamu:

- NPaKTUYECKOro NPOBEAEHUSI Hayy-
Ho-uccneaoBaTeNbCKOW AesATernbHO-
CTM B MaTemMaTtuke, MexaHuke 1 nH-
dopmaTmke.

12. O6bLEM AMCUUNNMHLI B 3a4€THbIX eguHuUax/yac — 2/72.

Popma NPOMEXYTOYHON aTTEeCTaLMK: 3a4ET.

13. TpyaoeMKoCTb NO BMAam y4yebHom paboTbl

TpynoémMKocTb
Bug yuebHol paboTbl Bcero Mo cemectpam
1 cemecTp

AyanTOpHbIE 3aHATUSA: 34 34
nexkuunm - -

B TOM Yucne: npakTu4eckme 34 34
nabopaTopHbie - -

CamocTtosTenbHas paborta 38 38
UToro: 72 72




13.1. CopepxaHme AUCLMUNIINHBI

n/n Peanunsauwnsa
pasgena
HanmeHoBaHue pas- C ANCUMNNNUHBI C
ofepxaHue pasgerna UCUMMNIIUHGI
Aena ancumnniunHbl NOMOLLLHO
OHNawnH-Kypca,
QYMK*
2. MpakTnyeckue 3aHATUA
21 Cuctembl koopanHat. | [lekapToBa U nonsipHas cucTemMbl KOOpAUHAT, Npo- https://edu.vsu
BekTopbl 1 npsimas cTenwme 3agaym (paccTosiHie Mexay AByMsi Todka- | .ru/courselview
NNHKUA MW, OeNneHne oTpeska B 3aaHHOM OTHOLLEHUH, .php?id=21002
Ha NNOCKOCTMW. nnowiaab TpeyronibHuKa). YpaBHEHNE NUHMK, NO- https://
NApHbIE KOOpAWHATLI, NapannensHbln nepeHoc. Ko- | edu.vsu.ru/co
opAuvHaTbl BEKTOpPA, KONMMHeapHble BEKTOPLI, pas- urse/view.php
noXeHne BeKTopa No ABYM HEKONSIMHEAPHbIM BEK- 2id=21572
TOopawm, ckanspHoe npoussegeHue. Npeobpasosanve | —
cuctembl koopanHat. MHBepcus. MNpumepsl Ha Bbl-
yncrneHunsa obpasos. [Npamas Ha nnockocTn. ObLiee
ypaBHEHME NPAMON NMNHMM Ha NNOCKOCTH, ypaBHe-
HWE NMPSIMOK C YrioBbIM KO3 PULMEHTOM, ypaBHe-
HWe NpsamMon B oTpeskax. BsanmHoe pacnonoxeHue
ABYX NpsiMbIX. [y4ok npsiMbix Ha nnockocTn. Pac-
CTOSIHME OT TOYKM A0 NPSIMON. Yron Mexagy AByMs
NPSIMbIMMU.
2.2 KpuBble BTOpOro no- https://edu.vsu
psiaka Kpueble BToporo nopsigka. OKpyXHOCTb. Qnnunc, ru/course/view
csowicTBa annunca. 'vnepbona, ceoncTea runepbo- | php?id=21002
nbl. MNapabona, ceoncTea napabonbl. KacatenbHas K https://
Kp1BOM BTOPOToO nopsiaka. [ivameTpbl KpUBbIX BTOPO- | oy vsu.ru/co
ro nopsigka. Knaccudmkaums KpmMBbIX BTOPOro no- urse/view.php
psiaka. MIHBapuaHTbl KpyBbIX BTOPOro nopsiaka. Lien- 2id=21572
TPbl KPMBbLIX BTOPOro nopsaka. —_—
2.3 BekTopbl B npocTpaH- | BekTopbl B NPOCTPaHCTBE, pasroXeHue rno Tpem He- | https://edu.vsu
cTBeE. KomMniaHapHbIM BekTopam. CkanspHoe npovnsseae- .ru/course/view
HWe BEKTOPOB B NpOCTpaHCcTBe. BekTopHOe npons- .php?id=21002
BeZleHue, NPMMEHEeHNe BEKTOPHOIo Npou3BeneHns, https://
ero csoncTtBa. CmellaHHOe Npou3BeaeHne n ero edu.vsu.ru/co
cBovicTBa. Npeobpa3oBaHne cucTeMbl KOOPAWMHAT B | rse/view.php
NpoCTpPaHCTBE. 2id=21572
24 YpaBHeHue nosepx- | MNpumepbl ypaBHEHUIN NOBEPXHOCTEN U KPUBbLIX B https://
HOCTW N KPUBOW B npoctpaHcTee. ObLiee ypaBHEHME NITIOCKOCTU, HOpP- | edu.vsu.ru/cou
NPOCTPaHCTBE. MarbHbIN BEKTOP. YpaBHEHUE NSIOCKOCTU, Npoxoas- | rse/view.php?i
Len Yyepes Tpu 3agaHHble ToYKN. PaccTtosiHne Toukn | d=21002 ,
A0 NMIOCKOCTW. YTon mMexay OBYMS MIOCKOCTAMM. https://edu.vs
My4ok nnockocten. OBLMe N KAHOHNYECKNE ypaB- u.ru/course/Vvi
HeHWs NpAMOi B NpocTpaHcTee. Mapavetpudeckne | ew.php?id=2
YypaBHEHWSI NPAMOW, YpaBHEHNS NPSAMOWN, NPOXOAs- 1572
Len yepes ABe 3adaHHble TOYKW. Yron mexay asy- | —
Ms NpsiMbiMK. [psiMasi n NNOCKOCTb.
2.5 MoBepxHOCTU 2-r0 no- | Annuncoung, runepbonougsl. Mapabonongel, KoHyc, | https://edu.vsu



https://edu.vsu.ru/course/view.php?id=21002
https://edu.vsu.ru/course/view.php?id=21002
https://edu.vsu.ru/course/view.php?id=21002
https://edu.vsu.ru/course/view.php?id=21002
https://edu.vsu.ru/course/view.php?id=21002
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pagka. uunuHapbl. Metoga ceveHnin. Knaccudmkauus no- .ru/course/view

BepXHOCTeN BTOporo nopsaaka. MiHsapuaHTsl no- .php?id=21002

BEepPXHOCTEeN 2-ro nopsagka. dnameTtparnbHble nnoc- https://

KOCTW. [MNOCKOCTN CUMMETPUMN. edu.vsu.ru/co
urse/view.php
2id=21572

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUNX

Bugbl 3aHaTui (Yacos)
Ne HavnmeHoBaHwue Tembl oYYy ————
n/n (pasgena) gucumnnumHel Jlekumm | MNpaktnyeckne | JNlabopaTopHbie pa6oTa Bcero
Cwnctembl koopanHaT.
1 BekTopbl 1 npaAmas nuHus - 10 - 10 20
Ha NyI0CKOCTU
2 KpuBble BTOpOro nopsiaka - 6 - 6 12
3 BekTopbl B NpOCTpaHCTBE - 5 - 5 10
4 YpaBHevae NOBEPXHOCTU U KpK- i 7 i 7 14
BOW B NPOCTPaHCTBE
5 [MoBepxHOCTHM 2-ro nopsigka - 6 - 10 16
Wtoro: - 34 - 38 72

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi No 0CBOEHUI0 AUCLUNIIUHBI

Mpwn M3y4eHUn AUCLUMNIIMHBI UCMOMb3YIOTCS aKTUBHbIE U MHTEPAKTUBHbIE hOpMbI NPOBE-
AEHUS1 NPAKTUYECKMX 3aHATUA, U OCYLLECTBMNSETCS KOHTPOMb MOCELLAEMOCTU U BbINONMHEHMS
BCEX BMOOB camMoCTosiTeNbHOM paboTbl. B TeyeHne cemecTpa CTyAeHThbl peluatoT 3adayuu, yka-
3aHHble npenogaBaTernieM, K KaxaoMy 3aHATUIO, NPOBOAUTCS 2 KOHTPOIbHbIE paboThl.

OcBoeHWe AUCUMNNUHBI NpeanonaraeT He ToNbko obsi3aTenbHoe MocelleHne ayamuTop-
HbIX 3aHATUIA U aKTUBHYI0 paboTy Ha HUX, HO U PErynsipHY CaMOCTOSTENbHYO Y4ebHyo aes-
TENbHOCTb B TEYEHUWN CEeMecTpa: U3ydeHue, PEKOMEHOYEMON NUTepaTypbl, CaMOCTOSITENbHOE
OCBO€EHME MOHATUHOrO annaparta, NoAroTOBKY K NPakTUYeCKUM 3aHATUSIM, BbINOSHEHUE UHAW-
BMAyanbHbIX 3aAaHuin. B TeyeHne cemecTpa CTyAeHTbl Ha NPaAKTUYECKUX 3aHATUSX BbIMOMHSOT
NHOMBUAYanbHble 3aaHusl, COOTBETCTBYHOLLErO BapuaHTa. BapuaHTbl 3agaHnii umetoTcs B Me-
TOOMYECKON NUTEepaType U pasmeLleHbl B MHTEPHeTEe. OTU e BapuaHTbl U METOOUYECKYIO K-
TepaTypy CTYAEHTbl MOTyT MOny4nTb No e-mail. Pe3ynbtaTbl caMocToATENbHbIX paboT 3acyu-
TbIBaAOTCA BO BpeMs 3a4éTa.

15. NMepevyeHb OCHOBHOMN U QOMNOJIHUTENbHON NUTEpPATYPbl, PECYPCOB MHTEPHET, He06Xxo-
ANMbIX AN OCBOEHUS QUCLUNIIUHDI

Ne n/n N CTOYHMK

1 [pusanos, NeaH UsaHosuy. AHarnumu4yeckasi ceomempus : y4ebHuk / . Y. lNpusanoe .— Mockea :
JlaHb, 2007 .— 304 c. : un.

5 [NocmHukoe, Muxaun Muxadnoeuy (1927-2004) . AHanumudeckas czeomempusi. Jlekyuu rno eeomem-
puu : y4eb. nocobue. Y. 1/ M. M. lNocmHukoe .— Mocksa : JlaHb, 2009 .— 414, [1] c. : un.
MuHocues, B. 6. Kypc mamemamuku 0511 mexHu4ecKkux ebicluux y4ebHbix 3agedeHul. Yacmeb 1.

3 AHanumudeckas ceomempusi. [Tpedenbl u psadbl. @yHKUUU U Mpou3eodHble. JIuHeliHas u 8ek-
mopHas aneebpa : / MuHocues B.b., lNywkapb E.A., 3ybkoe B.I"., Jlaxoeckul B.A. — Mocksa :
JlaHb, 2013 .—
lMpakmuyeckoe pykogodcmeo K peweHuto 3adad o ebicwel mamemamuke. JluHelHas anzeb-

4 pa, BekmopHasi aneebpa, aHanumuyeckasi 2eomMempusi, egedeHuUe 8 MameMamu4ecKul aHanus,
rpousgodHas u ee npunoxeHusi : /. A. Conosses, B. B. Lllegenes, A. B. Yepssikos, A. FO. Pe-



https://edu.vsu.ru/course/view.php?id=21002
https://edu.vsu.ru/course/view.php?id=21002
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
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9C%D0%B8%D0%BD%D0%BE%D1%81%D1%86%D0%B5%D0%B2,%20%D0%92.%20%D0%91.%5B1,1004,4,101%5D&LANG=rus

| | nuH .— Mockea : llaHb, 2009 .— 319c. : un. ; |
6) gononHuUTeNbHasa nNuTeparypa:
Ne n/n NcTOYHMK
CemeHos E.M. AHanumu4veckasi ceomempusi Ha rinockocmu / E.M.Cemeros, C.H.Ykcycoe ; Bo-

5 POHeXCcKULl 2ocydapcmeeHHbIl yHusepcumem. — Boporex : Usadamenbckuli dom BI'Y, — 94 c.

6 Egumos H.B. Kpamkuli Kypc aHanumuyeckol eeomempuu : y4ebHuk A5 cmyd. ey3oe / H.B.
Egppumos .— U30. 13-, cmep. — M. : Quamamnum, 2005 .— 238 c. : un.

7 Edwmmos H.B. KpaTkuii kypc aHanmMTM4YecKom reoMeTpum : ydebHuk ansi ctyq. sy3oB / H.B. Ecdu-

moB .— UN3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.
8 lozopenos A.B., leomempusi./ A.B.lNozopenos. - M.: Hayka, 1978. — 208 c.
Unbun B.A.. AHanumuyeckas eeomempus. /B.A. UnbuH, 3.I.INo3HsK - M.: ®usmamnum, 2002. —

9

240 c.

Mycxenuweunu H.W. Kypc aHanumudeckoti ezeomempuu. /H.U.Mycxenuweunu. - Cl16.: flaHb,
10| 2002.- 655 ¢

11 Modenos I1.C. AHanumuydeckas ceomempus./lI1.C. ModeHos. - M.: 130-eo MY, 1969. - 698c.
[To2openos, Anekcel Bacunbeguy. AHanumu4deckass eeomempus : y4ebHuk 0ns cmyd. mam.
u ¢pus. cney. sy3oe/ A.B. lNozopenos .— 4-e u3d., nepepab. — M. : Hayka, 1978 .— 208 c. :
un.

3adayqyHuK-npakmuKyM o aHanumu4eckol eeoMempuu U ebicwell aneebpe : YyebHoe rnocobue
/1od obuwi. ped. B.A. Bonkosa; JleHuHep. eoc. yH-m um. A.A. )KOaHoea .— J1. : N130-60 JleHUHep.
yH-ma, 1986 .— 259, [1] c. : un., mabn. — 0.50.

12

B)MHGOPMAaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (orumnanesHble pecypebl MHTEPHET) :
Ne n/n Pecypc
13. | www.lib.vsu.ru

http:www.math.vsu.ru — ogbuyuanbHbIl calim Mmamemamu4eckozao ¢hakynbmema BlI'Y

15. | http:www.math.msu.ru — ogpuyuanbHeili caim mexmama MY

16. NMepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ans caMoCToATeNIbHOW paGoThl

Ne n/n NcTOYHMK

1 Lly6epburninep O.H. 3adayu u ynpaxHeHusi 1o aHanumu4eckol eeomempuu. /
O.H.Lybepbunnep. - Cl16.: JlaHb, 2003. — 366 c.
baxearnos C.B. C6opHuk 3aday no aHanumu4veckol eceomempuu. /C.B. baxearnos, 1.C. Mode-
Hos, A.C.[lapxomeHKo. - M.: Hayka, 1964. — 327 ¢

2

17. ObpasoBaTenbHble TEXHONOMMN, UCNOJNb3yeMble NpU peanusayum y4yeoHon gucuym-
NSIMHbI, BKNOYasa ANCTaHUUOHHbIe obpa3oBaTenbHble TexHosnorum (0OT, anekTpoHHoe
ob6y4eHue (J0), cmewaHHOe 0Gy4YeHue):

Mpn peanusauun QUCUMNANHBI NCNOMB3YOTCA cneaylowmne obpasoBaTesibHble TEXHONO-
rN: nornyeckoe NOCTPOEHNE AUCUUNIINHBI, YCTAHOBMEHWE MeXNpeaMeTHbIX CBs3eln, 0603Ha-
YeHne TeOopeTUYEeCKOro M MNPaKTUYEeCKOro KOMMOHEHTOB B y4eOHOM MaTepuarne, BKOYEHUE
3M1eMEHTOB OUCTaHLMOHHbIX 06pa3oBaTenbHbIX TEXHOMOMMMN.

M3noxeHne yd4ebHOro maTtepuana OCHOBAHO Ha MPUHUUMNE CUCTEMHOCTWU, NPEeMCTBEH-
HOCTU M NOCneaoBaTeNibHOCTU M HanpaBrneHoO Ha pasBUTUE WHTENNEKTyanbHbIX YMEHWUA, Npo-
deccmnoHanbHbIX KOMNEeTeHUNn, (dOpPMMPOBaAHNE TBOPYECKOW FIMYHOCTM BbICOKOKBaNMMULMPO-
BaHHOrO cneumanucra, cnocobHOro kK camopasBuTUo, caMoobpasoBaHuio, MHHOBALMOHHOWN Ae-
ATEeNbHOCTU. BaxHenwaa uenb npenogaesartensd — cuctematusaumus donblioro obbema Teope-
TMYECKOro maTepunana n obydeHne CTygeHTa YMEHNI0 OPUEHTUPOBATLCA B 3TOM MaTepuarne.

AncumnnuHa MoxeT peannsoBbiBaTbCs C NPUMEHEHNEM OUCTAHUNOHHbLIX 0bpa3oBaTenb-
HbIX TEXHOMOrnNn, Hanpumep, Ha nnatopme «INEKTPOHHbIN yHuBepcutetr Bl'Y»
(https://edu.vsu.ru/course/view.php?id=21002) https://edu.vsu.ru/course/view.php?id=21572

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

[na npoBeAeHNss NEKUMOHHBIX U NPaKTUYECKMX 3aHATUI, TEKYLLEro KOHTPONsS M npome-
XXYTOYHOM aTTectaumm ncnonb3yeTtcs yuebHas ayantopus: cneumanmanpoBaHHas mebens.

Ana camoctosTensHon paboTbl 00y4YalLWMXCA — KOMMbIOTEPHLINM KNacc, OCHAaLEHHbIN
OPrTEXHUKON, HEOBXoaUMbIM NMporpaMMHbiM obecneyeHneM, 3NEKTPOHHbIMU YY4EeBHbBIMU NOCO-


https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=6827&TERM=%D0%9F%D0%BE%D0%B3%D0%BE%D1%80%D0%B5%D0%BB%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

Onammn, 3akoHogaTenbHO-NMPaBOBON HOPMATMBHOW MOWUCKOBOW CUCTEMOW, UMEKLMA BbIXO4 B
rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnu cBobogHoe Mno, NUUEH3Ns:
https://ubuntu.com/download/desktop ); Visual Studio Community (6ecnnaTtHoe n/unu ceoboa-
Hoe [10, nuueHsus https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU
Lesser General Public License (LGPL), 6ecnnatHoe w/vnn csBobogHoe [10, nuueHsus:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe n/vnun ceobogHoe MO, nuueHaus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe u/unn csobogHoe MO, nuuehn-
3us: https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License
(PSFL), 6ecnnatHoe u/unn ceoboaHoe MO, nuueHsuns: https://docs.python.org/3/license.html );
46 Gimp (GNU General Public License (GPL), 6ecnnatHoe n/vnn ceobogHoe MO, nuueHauns:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe
n/mnun ceobogHoe MO, nuueHsus: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe w/vunun ceoboaHoe MO, nuueHaus: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe w/vnn cso-
6oaHoe MO, nuueHsus: http://maxima.sourceforge.net/faqg.html ); Denwer (6becnnatHoe w/vunu
ceobogHoe IO, nuueHsua: http://www.denwer.ru/fag/other.html ); 1C: lMNpegnpusatmne 8 (6ec-
nnatHoe u/unn ceobogHoe MO, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm );

Foxit Reader (6ecnnatHoe n/vnm cBobogHoe Mno, nuuUeH3nsa
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, OecnnaTtHoe n/vinn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unu ceoboaHoe MO, nuueHsns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL), 6ec-
nnatHoe w/unu ceobogHoe MO, nuueHsna: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vnun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe n/unu ceobogHoe MO, nu-
ueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/nnu ceBobogHoe Mno, NMUeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
n/vnn ceobogHoe MO, nuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL (6ec-
nnatHoe w/vwnn ceobogHoe [10, nuueHsma: https://www.postgresql.org/about/licence/ );
GeoGebra (becnnaTtHoe u/unu ceobogHoe MO, nuueHsuns: https://www.geogebra.org/license );
R (6ecnnaTtHoe w/unn ceoboaHoe 1O, nuueHsuns: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnatHoe w/vnn ceobopHoe MO, nuueHsua: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe w/unn cBobogHoe 1O, nuueH3us:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe w/vnn csoboaHoe 1O, nuueHsus:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHo4Hble cpeacTBa AnA nposegeHusA TeKyu.|e|?1 n npomemyTquoﬁ atTTectauun:

MopAnoK OLEeHKN 0CBOEHMSA oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs co-
AepXXaHuem crieayoLmx pasaenos AUCLUUNIUHBI

HanmeHoBaHue pas-
Aena aucunninHbl

(Mogynsi)

Ne
n/n

KomneTtekn- MuaunkaTop(bl) goCTmKe-

OueHouHble cpeacTBa
una(n) HUS1 KOMNETEHLMM

YCTHbIN onpoc
CucteMbl koopanHaT. AK-1 MpakTuyeckne 3agaHus.
1. BekTopbl 1 npamas MK-1.1 TectupoBaHue

NIMHUA Ha NOCKOCTU KoHTponbHasa paboTa




HanmeHoBaHue pas-
Ne Komneten- NHoukaTop(bl) BoCTMXe-
Aena anucuuninHbl OueHouHble cpeacTea
n/n ums(n) HMSA KOMMNEeTeHLU UK
(Mogynsi)
YCTHbIN onpoc.
> KpuBble BTOpOro no- MK-1 MNK-1.1 lMpakTudeckne 3agaHus.
' psaka TecTupoBaHue.
YCTHbIN onpoc.
3 BekToptl B NpOCTpaH- MK-1 MNK-1.1 MpakTyeckune 3agaHus.
cTBe
YPaBHEHME NoBepxHo- MK-1 YCTHBI onpoc
4 CTW M KPMBOM B MpO- MK-1.1
KoHTponbHas paboTta
CTpaHcTBe
YCTHbIV onpoc.
5 lNosepxHocTn Mk-1 OmnkK-1.1 MpakTnyeckune 3agaHus
2-ro nopsigka
lMepeveHb BONPOCOB.
MpomexyToyHasa aTtTecTayms
MpakTnyeckoe 3ana-
dopma KOHTpons — 3a4eT e

20. TunoBble OUEeHO4YHbIEe cpeaAcTBa U MeToAUYECKMe MaTepuanbl, onpegensowme npo-
uenypbl oLeHUBaHUA

20.1. TekywWwMin KOHTPOIb YyCNeBaeMoCTH

KoHTponb ycneBaeMocTV MO AUCUMMIIMHE OCYLLECTBMSETCS C MOMOLLbIO CrieaytoLmx
OLIEHOYHbIX CPEeaCTB:

MpuMepHbIN NepevyeHb NPaKTUYECKUX 3agaHNNn

1. HanTtu BHyTpeHHMWE yrmbl TPEYrofibHMKa, CTOPOHbI KOTOPOro BblpaXeHbl YpaBHEHUSMMN
X-y-3=0,
Xx—3y—-4=0, 4x+2y+3=0.

2. NlaHbl ABe BepwuHbl TpeyronbHuka A(2, 2), B(3, 0) u Touka nepecedeHus ero megmnad O(3,
1). Hantum TpeTbto BepwnHy C.
3. Yepes Touky nepeceyeHns npsamMblix x +y —6 =0, 2x—y —3 =0 npoBecTn NpsiMyto nog, yr-
nom B45° knpsamon 3x—5=0.
4. CTOpPOHbI TPEYrosibHUKa BblpaXKaloTcsa ypaBHeHMAMNn X+ 3y —2=0, 2x+y+5=0,3x—-4 =
0. HanTtu ypaBHEHUS BbICOT 3TOrO TPEYrofbHUKA.
5. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOyAarneHHyto ot touek (-1, -2) u (1, 4).
6. [laHbl ypaBHEHUS ABYX CTOPOH napannenorpamma x+y—1=0, 3x—y+4 =0 u To4ka ne-
peceyeHus ero agnaroHanen (3, 3). HanTtu ypaBHEHUN OBYX OPYTNX CTOPOH.
7. Ha npamon x + 3y = 0 HanTK TOYKY, paBHOYAaNeHHY OT Hayarna KkoopauHaT 1 oT NPAMON X
+3y-2=0.
8. dana npsamas 3x —4y — 10 = 0. HanTtu ypaBHeHUe npssMon, napannenbHOW JaHHOW U OT-
CTOSALLEN OT Hee Ha pacCTosAHUM 3 eauHUL.
9. Hantn paccrosiHne mexay napannensHoiMy npaMmbiMn 3x + 4y —15=0 n 3x + 4y + 20 = 0.
10. HanucaTb ypaBHeHMe npsamon, npoxogswen yepes Todky A(5, 2) Ha paccTtosHun 4 egu-
HWUY OT Toukn B(-3, 1).
11. CoctaBuTb ypaBHEHNE KacaTeNbHbIX K OKPY>XXHOCTU C LeHTpam B Touke (3, 6) mn paguyca

é 85 npoxogdawmx yepes Touky (1, —2).

12. HanTtu yron mexgy éuccektpucamu yrnos, obpasyembix npambiMn 3x +4y —9=0 nu
12x+9y -8 =0.



13. Hantn ypaBHeHne BUCCEKTPUCHI BHELLHErO yria A TpeyrofibHMKa ¢ BepLinHamMmm

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

14. Hantn TouKy, paBHoyaaneHHyto ot Todek M(4, —=3) n N(2, —1) n OTCTOSLLYIO OT NPSIMON
4x + 3y — 2 =0 Ha pacCTodHUN, paBHOM 2.

15. daHbl ueHTp kBagpata C(—1, 0) n ypaBHeHue cTopoHbl X + 3y — 5 = 0. CoctaBuTb ypaBs-
HEeHUS ocTarbHbIX TPEX CTOPOH.

16. B npsamoyronbHOM paBHO6eapEHHOM TPeyrosibHUKE AaHbl ypaBHEHME KaTeTa y = 2X U ce-
peauHa rmnoteHysbl K(4, 2). HainTtu ypaBHeHUsA ABYX OPYrUX ero CTOPOH.

17. BblumcnnTb KoopaMHaThl BEPLUMH poMBa, eCnn U3BECTHbI YPaBHEHUS OBYX €ro CTOPOH: 2X —
5y-1=0, 2x—5y—-34 =0 nypaBHeHMe 0gHOWN U3 ero gnaroHanen: x + 3y —6 =0.

18. 3Has ypaBHeHne 3x — 2y + 6 = 0 OQHOWM U3 CTOPOH yrra W ypaBHEHME €ero BUCCEKTPUCHI X
— 3y +5 =0, coctaBuTb ypaBHeHME BTOPOM CTOPOHbI yrna.

19. B TpeyronbHnke ABC wusBecTHbl: cTopoHa AB: 4x +y — 12 =0, BbicoTa BM: 5x — 4y — —
15 =0 umBbicoTa AH: 2x + 2y — 9 = 0. HanucaTtb ypaBHeHUs ABYX APYrMX CTOPOH U TpeTben
BbICOTbI.

20. HanTtu ypaBHEHNE OKPYXXHOCTU, LIEHTP KOTOPOM NeXxuT B Touke (4, 7) u KoTopas KacaeTcs
npamon 3x—4y +1=0.

21. HanncaTtb ypaBHeHne KacaTenbHOW K OKpY>XHOCTU (X + 1)2 + (y — 3)2 = 25 B Touke (3, 6).
22. HanTtu ypaBHEHUS KacaTenbHbIX K OKPY>KHOCTU X2 + y2 = 10, npoxoasaLmx yepes Touky (—
5, -5).

23. HanTtu kacaTtenbHble K OKPY>KHOCTU X2 + y2 = 13, napannenbHble npsmon 4x + 6y — 5 = 0.
24. HanTtu kacaTesibHble K OKPY>XXHOCTU X2 + y2 + 5x = 0, nepneHavKynspHble K npsaMon 4x —
3y+7=0.

25. Onpefenntb 3KCLUEHTPUCUTET 3AMNnnca, ecnu oTPes3oK, CoOeMHSOLWMIA ero hoKyCbl BUAEH
13 KOHLa Manon ocu nog NnpsmbIM Yrrom.

26. Onpenenntb 3KCLUEHTPUCUTET 3NNMNca, ECNN PacCTosiHUE Mexay PoKycamm paBHO paccTo-
SHUIO MeXay KOHLaMKn 60MbLIOon U Manon oceun.

27. Onpenenntb 3KCLEHTPUCUTET annunca, ecnu ero 6onbluasi ocb BTpoe 6osbLle Manown.

28. 'vnepbona kacaetca npamon x —y —3 =0 B Touke (5,2). CocTaBuTb ypaBHEHNE ITON
rmnep6onbi.

29. [lana napabona y2 = 6x. Yepes Touky (4, 1) npoBecTu Takyt xopay, KoTopasa genvnach
Obl B 3TON TOYKe nononam.

30. HanTtu ypaBHeHUs guameTpoB napabonbl y2 = 8X, CONpPsKEHHbIX C XOpAamu, HaKNOHeH-
HbIMW K HUM NoA yriom B 45°.

40. HanTn Takyto Touky Ha napabone y2 = 12x, 4Tobbl KacaTenoHasa B Hen obpasoBbiBana ¢
OoCblo cuMmmeTpun napabonsl yron B 30°.

41. ana napabona y2 = 10x. Hawntu k aTon napabone kacaTesnbHble B TOYKaX, B KOTOPbIX OHa
nepecekaeTcs C nNpsiMon y = 4x — 5.

42. OnpegoenuTb yron mexay Bektopamm a n b, ecnu Bektop a + 3b nepneHanKynsipeH K
BekTopy 7a — 5b, a Bektop a—4b nepneHgukynapeH k Bektopy 7a— 2b.

AB=c, BC=a CA=D. yapmn BekTo-

43. 3Hasi BEKTOpbI, CryXalLlne CTopoHaMn TpeyrosibHUKa
pbl, KONNMHeapHble BuccekTpucam yrioB 3TOro TpeyrosibHuKa.

44. [lokasaTb, YTO CyMMa BEKTOPOB, COEQUHSAIOLMX LEHTP NPaBUbHOIO TPeyrosibHUKa ¢ ero
BEpLUMHAMM, paBHa HyIHO.

45. [Mpn kakoM 3Ha4YeHnn KoadpPuumMeHTa o BEKTOpbl p = aa+db n q= 3a — b okaxyTca Kon-
NHeapHbIMK, ecn a U b He KonnnHeapHbI?

46. Bektopbl a, b, ¢ n d cBsazaHbl cooTHoweHusmn a/\b = c/\d, a/\c = bAd. [JokasaTb Kon-
nuHeapHocTb BekTopoB a—d un b—c.

47. BbolumcnuTb ANVHY AnaroHanen napannenorpamMmma, noCcTPpOeHHOro Ha Bektopax A = 5p +2q

n B =p-23q, ecnun n3BecTHo, 4T0 |p|=\/5, |q|=3 un (p’q)=n/a.



48. 3Hasa ABe CTOPOHbI TPeYrofbHMKa

AB =3p-4q un BC =p + 5q, Bbluncnntb AnuHy ero Beicotel CD npwu ycnosuu, 4To BEKTOPbI

p W q-— nepneHavKynsipHble apyr Apyry eOuHUYHbIe BEKTOPbI (OpThl).

49. Bektop m, nepneHaunkynapHoini Kk ocn Oz 1 k Bektopy a = ( 8; —15; 3 ), obpasyeT ocTpbiii
yron c ocbto Ox. 3Hasq, Yto | m | =51, HaWTK ero kKoopanHaThI.

50. BbelumcnuTb nnowaae napannenorpamma, NocTpoeHHoro Ha Bektopax AB=m +2n n AD
=m-3n, rae [m|=5,|n|=3n (m*n)=n/6.

51. Bektop X, nNepneHavKynsipHoln K Bektopam a =(4;-2;-3) un b=(0;1;3), obpasyeT c
ocbto Oy Tynow yron. 3Has, 4Tto | X | = 26, HaUTK ero KoopanHaThI.

52. BblYNCnUTb CUHYC Yrna Mexay uaroHansamu napannenorpamma, NoCTPOEHHOro Ha AaHHbIX
BekTopax a=2m+n—-p u b=m-3n+p, rae m, n U p — B3aUMHO NepneHANKYNspHbIe
€eVHNYHbIE BEKTOPbI.

53. HanTtu Touky, cummeTpuyHyto Todke A( 3; —7; 5 ) OTHOCUTENbHO NMOCKOCTU 2X — By + 3z
—42=0.

54. B nyJke, onpenenseMom MMOCKOCTAMM
3xty—-22-6=0 n x—2y +5z2 - 1=0, HanTK NIOCKOCTU, NepneHANKYNApHbIE K 9TUM OCHOB-
HbIM MIOCKOCTSAM.

55. Yepes Touky M(-5; 16; 12 ) npoBeneHbl ABe NMMOCKOCTU: OAHA U3 KOTOPbIX COOEPXUT OCb
OX, ppyras —ocb QY. Bbruucnutb yron mexay aTuMmu ABYMS NIOCKOCTAMM.

56. HanucaTb ypaBHeHME NSIOCKOCTU, NEPNEeHaNKYNSAPHON K NNOCKoCcTNn 5x -y +3z -2 =0 u ne-
pecekatoLen ee No NpAMoun, nexatlen B nnockoctn xOy.

57. Yepes nuHuio nepeceveHns nnockocten 4x —y+3z—-1=0 u x+5y—-z+2 =0 npose-
CTM NIIOCKOCTb, NEePNEeHANKYNAPHYIO K NNockoctn 2x —y + 5z — 3 = 0.

58. lNMpoBecTn NNOCKOCTb Yepes3 NnepneHaMKynsapbl, onyweHHble n3 Toukn A(— 3; 2; 5) Ha
nnockoctn 4x+y—-3z+13=0 n x-2y+z-11=0.

59. CocTaBuTb ypaBHEHME NIIOCKOCTU, Nnpoxoasiien Yyeped Toukn L(0;0;1) u N(3;0;0) un
obpasytowen yron B 60° ¢ nnockoctbio xOy.

60. B nyyke, onpegensiemMom nnockoctsamm 2x +y —3z+2=0 n 5x+5y -4z + 3 =0, Hantu
ABe nepneHaukynapHsle apyr K Apyry nioCKOCTU, N3 KOTOPLIX OfHa NPOXOAMUT Yepes TOYKY
A(4;-3;1).

BOHpOCbI YCTHOro onpoca

[ekapToBbl KOOPAUHATBLI, NPOCTENLLME 3a4auN.

Teopema Yesbl.

YpaBHeHWE NUHUKU, NONSPHbIE KOOPAUHATLI, NapannesibHbIN NepeHoc.
KoopauHaTtbl BEKTOpa, KOMNNIMHeapHble BEKTOPLI.

PasnoxeHue no AByM HEKOMNMHEapHbIM BEKTOPAM, CKandpHoe npon3seneHue.
[MpsiMasa Ha NNOCKOCTU, NyHOK NPSIMbIX.

PaccTosiHue oT TOYKKM 4O NPsiIMON.

lMpeobpasoBaHMe CUCTEMbI KOOpAMHAT.

NHBepcu4.

10. KoHuyeckue ceyeHusi, KOHUYECKNX CEYEeHU B NOSIIPHON CUCTEME KOOPAUHAT.
11. YpaBHEHUS KOHNYECKUX CEYEHNI B OEKAPTOBOW CUCTEME KOOPAUHAT.

12.  W3yyeHne KOHUYECKUX CEYEHUN.

13. KacaTternbHasi K KOHNHECKOMY CEYEHMUIO.

14.  ®dokanbHble CBOMCTBA KOHNYECKUX CEYEHNN.

15. OnTunyeckue cBoUCTBa.

16. [OuameTpsbl.

17. Knaccudumkaumsa KpmBbix BTOPOro nopsigka.

18. WVHBapwuaHThI.

19. LeHTpbl KpUBbLIX BTOPOro Nopsigka.

20. [MpumeHeHus dokanbHOro cBoMcTBa rmnepbonsol.

©CoNorwNE



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

BekTopbl B NpOCTpaHCTBE, pa3noXeHue no TpemM HeKOMMNaHapHbIM BEKTOPAM.

BekTopHOe npousBeneHuve.
CmeluaHHOe nponsBedeHue.

MpeobpasoBaHne cUCTEMbI KOOPAMHAT B MPOCTPaHCTBE.

YpaBHeHMe NOBEPXHOCTN U KPUBOW B NPOCTPaHCTBE.
YpaBHeHWEe NI0CKOCTN, PacCTOAHNE OT TOYKM A0 NISTOCKOCTM.

YpaBHeHUs NpAMON B NPOCTPaHCTBE.
Mpsamas 1 NNocKoCTb.

annuncoua, rmnepbononapl.
Mapabononapl, KOHYC, LMNHAPDI.
YnpoLieHne ypaBHEHUSI NOBEPXHOCTH.

Knaccudumkaumna noBepxHoOCTen 2-ro nopsagka.

MpamonnHenHble obpasytoLune.

MpsimonuHenHble obpasytolme ogHOMNONOCTHOro runepbonovaa 1,2.

MpamonnHenHble obpasytolme rmnepbonnyeckoro napadbononaa.

KpyroBble ceveHus.
AnameTpanbHble NIIOCKOCTMU.
lMnockocTn cummeTpun.
[(MaBHble HanpaBneHus.
MHBapmaHTbl NMOBEPXHOCTEN.

MpoeKTUBHbIE NPOCTPAHCTBA, aHrapMOHMYECKOEe OTHOLLIEHUE.

TecTOBbI€ 3agaHNA

Ne BapuaHTbl 0TBETOB
3a- YcrnoBue 3agayun 1 2 3 4
na-
HUA
1 X2 yz
OKCUEeHTpMCUTET rnmnepoonsbl 6 9 =1paBeH 4/5 5/4 5/3 4
2 Kakune 13 4yeTtbipex NnockocTen ABNsTCA B3a-
UMHO NepneHanKynapHbIMK:
(@) x+y-z-1=0,
(6) 2x-2y+5=0, (@ wn (6) | (@ wn(r) [(6) n(B) |(B) U ()
(B8) x+y-z-1=0,
(r) x+y-z-1=07?
3 PaccTtosiHne mexay napannenbHbIMU NPSAMbIMU 5 3 4 L
3x+4y=0 n 3x+4y-5=0 paBHO
4 Bonblas nonyock annunca 4x* +25y* =100 pas-
y X sy P 4 25 5 2
Ha
5 Kakasa 13 nnockocrten
(@) 5x-2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(8) 2x-5y+5=0, (a) (©) (B) (r)
(r) 2x-5y+z+5=0
. X y-1 z-4
nepneHauKynspHa npsiMomn 5=y T3 ?
6 Kakne 13 nepeuncrneHHblx nap npsiMmbix siBNSAOT-

CcA B3anMMHO I'IepI'IeH}J,VIKyJ'IFlprIMI/I?

(a)3x+5y—8=0; (b)3x—5y+8=0; (c)3x=5;
(d)5x+y+8=0; (e)5x—-3y+3=0; (f)5y=3




7 | OaHbl TpK CTOPOHbLI NapannenorpaMmma
5x-3y—-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x 2x+y=4| y=2x-10| 2x+y=10
YKaxuTe YeTBEPTYH CTOPOHY.

8 | Yron mexay nnockocTamm 4x—-2y+3z+7=0 ©
4x—2y+3z+1=0 paBeH 90° 60° 30° Q°

9 PacctosaHne mexay npsMbiMn 4x-3y+7=0 "
4x-3y+2=0 paBHO

10 oy
SKCLI,GHTpI/ICVITeT annunca 2—5+?=1 paBeH 0,8 05 0,9 0,7

11 3 6 X2y
KCLeHTpUcuTeT runepbonsi E_?:l paBeH 1.4 1,25 1.2 1,55

12 | Kakas n3 npsimbix

X y-1 z-4
@ =% 5
(6) x_y-1_ z-4

5 1 -3
@) X2y _2+d (a) (6) (8) )

3 2 3

X y+1 z-2
r — —
")

-2 -2
nepneHanKynsipHa nnockocTn 2x—5y+10z+5=07?

KoHTponbHas paboTta no teme «lpsAmMas NMMHUA Ha NNOCKOCTU»:

BapuaHT Ne1

1. MpoBepuTb, 4YTo Mpsimble Y =3X—1, X—7y=7 n X+y—-7=0 cnyxaT cTtopoHamu
paBHOGEOPEHHOro TpeyronbHKKa.

2. CocTaBuUTb ypaBHeHUe NPsSMON, AensLiei nononamM oTPe3ok Mexay ToYKamu A(—3; 2)
n B(5; - 2) 1 obpasytoLler ¢ otpeskoM AB yron Basoe Gonblueit, Yem ¢ ocbio OX.

3. Haintn ueHTp kpyra pagmyca r = 8 u kacatoulerocsa asyx npambix: 3X—4y+10=0 un
3x+4y=0.

4. CocTaBuTb ypaBHEHUs CTOPOH pombGa, 3Haa [OBe MNPOTUBOMEXAallMe ero BepLUUHbI
A(-3;1), B(5;7) vnnowans pomba S =25 eo’.

5. CocTaBuUTb ypaBHEHUs CTOPOH TPEeyrorbHUKa, 3Has OfHY M3 ero BepLUnH A(3; —4) "

ypaBHeHusi AByx BbicoT /X—2y—-1=0 n 2x-7y—-6=0.
BapuaHT Ne2

1. 3Haa ypaBHeHMs OOKOBbIX CTOPOH paBHOGEAPEHHOro TPeyronbHUKa y=3 n
X—Y+4=0, cocTaBuTb ypaBHEHWE TPETbEN CTOPOHbI, MPU YCMOBUM, YTO OHa MPOXOAMUT Ye-
pe3 Hauano KOOpAWHaT.

2. CocTaBuTb ypaBHEHUS CTOPOH TPeyrombHMKka, 3Hast Ase ero sepntbl A(3;5), B(6;1)

N TOYKY nepeceveHna ero megmnaH M (4, O) .




3. Ha ocu opguMHaT HanTu TOYKY, OAMHAKOBO yAaNeHHY OT Hayana KoopguHat u oT nps-
mon 3Xx—4y+12=0.

4. HaifTu TOuKy, CUMMETPUYHYIO TOYKe Q(-2-9) OTHOCWTEMNBHO  MPSIMOM
2x+5y—-38=0.
5. B tpeyronbhuke  A(=3;-1), B(L-5), C(9;3), cropoHbl AB u AC paspeneHbl B

oTHoweHun A =3, cumTas oT obLiei BepwHbl A. TpoBepuTb, YTO NpPAMbIE, COEANHSAILLNE
TOYKM JeneHnsa C NpoTMBONeXawmMMmn BepumMHamun, n meanaHa AM nepecekaloTcs B OOHOW
TOuYKe

BapuaHT Ne3

2 4
1. N3 TOYKM A(6; 9) HanpasneH ny4y nopg yrriom % K NpsMon y:gx+g. Hantu

ypaBHEHMe Nny4ya, OTPaKEHHOrO OT 3TOM NPSIMONA.
2. CocTaBuTb YypaBHEHWsi KaTeTOB MPSIMOYrOflbHOro TPeyrosibHUKa, nnowagb KOTOporo
paBHa 20 en?., ecnv U3BECTHO, YTO ero rmnoTeHysa NexuT Ha ocu abcumuce, a BepLuvMHa NpsiMo-

ro yrna cosnagaer ¢ Toukoit C(-1; 4).

3. [NaH TpeyronbHuK A(l; 2), B(3; 7), C(5;—13). Bblumcnutb ANVHY NeprneHavkyns-
pa, OMyLLIEHHOro 13 BEPLUMHLI B Ha MeauaHy, NPOBEeAEHHYI0 U3 BEPLUMHBLI A.

4, NaHbl BepLUMHBLI TPeyronbHUKa: A(—6;—3), B(—4; 3), C(9; 2). Ha BHyTpeHHen

buccekTpuce yrna A HauTh Takylo TodKy M, 4T0BbI YeTbipexyronibHUKk ABMC okasanca Tpa-
neymen.
Mpamble 3X+4y—-30=0 n 3x—4y+12=0 «kacatoTca okpyKXHOCTU, paanyc KoTopoin R =

5. BbluucnuTb nrowaab YeTblpexyrofibHuka, 06pasoBaHHOIO 3TUMK KacaTenbHbIMU U pagny-
camu Kpyra, NpoBeAeHHbIMM B TOYKUN KacaHusl.

BapuaHT Ne4

1. CocTaBuUTb ypaBHEHWS KaTeToB NPSMOYrofibHOro paBHOGEAPEHHOro TPeyronbHUKa, 3Has
ypaBHeHMWe rvnoTeHysbl Y =3X+5 u BeplunHy npsiMoro yrna (4; —1).

2. MpoBepuTb, YTO TOYKM A(—2; - 2), B(—3; 1) , C(7; 7) n D(3; 1) cnyat BepLuu-
HaMW Tpanewuum 1 COCTaBUTb YpaBHEHWUS CPeAHe NNHUN 1 anaroHanemn aTon Tpaneuum.

3. Ha paccTosHun 5 eamHuL, OT TOYKM C(4; 3) MPOBECTM NPSAMYIO, OTCEKaIOLLYI paBHble
OTpe3ku Ha ocsax koopamHat (18 6annos).

4. NaHbl OBe BEpPLUUHBLI TPeyronbHUKa A(—6; 2) , B(2; - 2) ntouka H (1; 2) nepece-
YeHUs ero BbICOT. BbluMCnNUTb KoopauHaThl TpeTben BepwunHbl C (22 6anna).

5. CocTaBuUTb YpaBHEHUSI CTOPOH TPEeYronbHUKa, 3Hasi OJHY U3 ero BepLUuH A(—4; 2) "
ypaBHeHusi aByx meguaH: 3X—2y+2=0 n 3x+5y-12=0.

KoHTponbHasa paboTta no Teme «BekTopHas anrebpa un npsimasi U NNIOCKOCTb B
NPOCTPaHCTBEN:

BAPUWAHT Nei

1. Bektopbl a, b, ¢ n d cBsasaHbl cooTHoweHnamn al\b = c/\d, a/\c = b/\d. [okasaTtb
KONMMHEapHOCTb BEKTOPOB
a-dwun b-c.



2. [Mpwn kakom 3HavYeHUn KoadpdumumeHTa o BeKTopbl p = ocat+5b n g=3a - b okaxyTtcs
KONMNUHeapHbIMU, ecnu a U b He KonnuHeapHbl?

3. Hantu Touky, cummeTpuyHyto Todke A(3; -7; 5) OTHOCUTENBLHO MIOCKOCTN 2X - BY +
3z-42=0.

4. B nyyke, onpegensemMom nrockoctamm 3x+Yy -2z -6=0 un x- 2y +5z - 1= 0, Hantn nnoc-
KOCTU, NeprneHAnKynapHble K 3TUM OCHOBHbLIM MISTOCKOCTAM.
Xx-=3 y+4 z7-2

5. Hanucatb ypaBHeHME NIOCKOCTU, NPOXOASALLEN Yepe3 NPsMYyto 5 1 3

n

Xx+5 y-2 z-1
4 7 2
BAPUWAHT Ne2

napannenbHOn NpsMon

1. Beluncnute anvHy anaroHanen napannenorpamma, NnoCTPOeHHOro Ha Bektopax A = 5p

+2q ¥ B =p -3, ecnu ussecTHo, Yto | p |=v2, |q|=3 u (p~q)=n/4

2. 3Has aBe CTopoHbI TpeyronbHnka AB =3p -4q n BC =p + 5q, BblMUCANTb ASIMHY €r0
BblCOTbl CD npwu ycnosuu, 4To BEKTOPbI P U ( — NeprneHanKynsipHble Apyr Apyry eOuHUYHbIEe
BEKTOpPbI (OPThI).

3. Yepes Touky M(-5; 16; 12 ) npoBeeHbl ABE MAOCKOCTU: OAHA U3 KOTOPbIX COAEPXKUT OCb
OX, gpyras —ocb OY. Bbluncnutb yron mexay aTumu ABYMS NMIIOCKOCTSAMM.

4. Hanucatb ypaBHeEHWe NSI0CKOCTU, NepneHANKYNAPHOM K NAOCKOCTU 5X -y +32—-2=0 u
nepecekaroLLen ee nNo NpsAMon, nexawen B nriockoctun xOy.
X-2 y-3 z+1

5 1

5. Yepes npsimyto NPOBECTUN MNOCKOCTb, NePNeHANKYNSAPHYHO K MIoc-

KOCTH
X+4y—-3z+7=0.
BAPWMAHT Ne3

1. Bektop m, nepneHankynsapHbii Kk ocn Oz un Kk Bektopy a = ( 8; —15; 3 ), obpasyeTt ocT-
pbin yron ¢ ocbto OX. 3Has, yTo | m | =51, HaWTK ero KoopauHaThI.

2. Bblumenutb nnowaab napannenorpamMmma, nocTPOEHHOro Ha Bektopax AB =m +2n n
AD=m-3n, rge |m|=5,

In]|=3unu (m~n)=xn/6.

3. CocTtaBuTb ypaBHEHME NNOCKOCTN, Npoxoasailen yepes Toukm L( 0; 0; 1)

4. B ny4ke, onpegenseMom niockoctTsiMn 2x +y—3z+2=0 n 5x+5y—-4z+3 =0,
HaWTW ABe NepnenaukynspHble ApYyr K ApYry NAOCKOCTU, U3 KOTOPbIX Of4HA NPOXOAMUT Yepes
Touky A(4;-3;1).

Xx-3 y+1 z-2 y x-8 y-1 z-6
2 4 3 1 -2
HanucaTb ypaBHeHWe NNOCKOCTU, NPOXoAsALLEen Yepes HUX.

5. NpoBepuTb, YTO NPAMbIE nepecekawTcs, U

BAPUWAHT N4

1. Bektop X, nepneHauKynsipHbIn K BekTopam a=(4;-2;-3) nb=(0;1;3), obpasyet
c ocbto Oy Tynow yron. 3Hasi, 4To | X | = 26, HaWTK ero KOOpANHAThI.

2. BbluncnnTb CMHYC yrna mexay avaroHansMmv napannenorpammMa, NnoCTPOEHHOro Ha AaH-
HbIX BEKTOpax
a=2m+n-p M b=m-3n+p, rae m, n U p — B3aUMHO NeprneHanNKynapHblie OpThl.

3. Yepes ocb Oz npoBeCTU NIIOCKOCTb, 0Opa3yoLLyHo C NSTOCKOCTbIO 2X + Y —5z-7=0
yron w/ 3.



4. Yepes nuHuo nepeceyeHmns nnockocten 4x—-y+3z—-1=0 n x+5y—-z+2=0 npo-
BECTU NJSIOCKOCTb, NepneHANKYNAPHYHO K NANockocTn 2x —y + 5z -3 =0.

5. MNMpoBecTn NNOCKOCTb Yepes NepneHaAnKynsapbl, onyweHHble n3 Toukn A(—3; 2; 5) Ha
NMOCKOCTH
Ix+y—-3z+13=0mn x—-2y+z-11=0.

OnuncaHne TexHonornm nposegeHnd

TeKyLm KOHTPOSb NpeacTaBnseT cobom NpPoBEPKY YCBOEHMsI ydebHOro matepuana Teo-
pPeTUYEeCcKoro U NPakTU4eCcKoro xapakrepa, perynsapHo OCYyLLECTBIISIEMYIO Ha KaXXOoM MpakTuye-
CKOM 3aHATUM.

TekyLunmn KOHTPOSb NpedHasHavyeH aAng NpoBepkn xoda n kadectsa (popmMmMpoBaHUs KOM-
neTeHunn, CTUMynupoBaHus ydebHom paboTbl 06yYaloLWNXCH N COBEPLUEHCTBOBAHUS METOONKN
OCBOEHUSA HOBbIX 3HaHWMN. OH obecneyvmBaeTCca NPoOBEAEHNEM ONPOCOB MO TEOPETUYECKOMY Ma-
Tepwany, BblNOSIHEHNWEM NPaKTUYEeCKUX 3a4aHui, OTBETOM Ha TeCTOBble 3a[aHus, BbIMOMHEHN-
€M KOHTPOJSbHbIX paboT.

Mpn TeKkyLieM KOHTpOre ypoBeHb OCBOEHUS y4eBHON OUCUUNIUHBI U CTeneHb chopmu-
POBAHHOCTM KOMMETEHUUN ONpPeaenstoTCa OLEHKaMM «3a4TeHO» U «He3ayTeHo». CuctemaTtuny-
HOCTb, OOBbEKTUBHOCTb, apryMeHTUPOBAHHOCTb — [MaBHble MPUHLNMbLI, HA KOTOPbLIX OCHOBAaHbI
KOHTPOJSIb U OLleHKa 3HaHU oByyaroLmxcs.

TpeboBaHus K BbINOMHEHUIO 3a4aHUN (LUKanbl N KpUTEPUN OLLEHNBAHUS)

Mpn NnpoBeaeHUM TEKyLLIEro KOHTPOSIS yCreBaeMOCTN UCMONb3YHTCH crieayroLwme
nokasarenu:
1) 3HaHuMe y4yebHOro maTepuana W BrageHue MNOHATUMHBLIM annapaTtoM aHanUTUYeCcKon
reomeTpuu;
2) yMeHue cBsA3blBaTb TEOPUIO C MPAKTUKOM;
3) yMeHune nnnicTpnpoBaTb OTBET NpUMepamMn, paktamu;
4) ymeHvne aHanu3aupoBaTb anrebpandeckune ypaBHEHUS MepBOM W BTOPOM CTEMeHU Ha
NMOCKOCTU M B MNPOCTPAHCTBE, CTPOUTb COOTBETCTBYIOLIME UM JIMHUM U MNOBEPXHOCTU,
onpenenaTb BUA KPUBLIX U MOBEPXHOCTEN BTOPOro nopsigka, AokasblBaTb OCHOBHblE TEOpEMbI
aHanNUTU4YeCKON reoMeTpun 1 pelaTb NpaKTUYECKNE 3aLauu;
5) BnageHne OCHOBHbIMM MeTo4aMu UccnefoBaHus anrebpandeckux AMHUA U NOBEPXHOCTEN
nepBoro M BTOPOro nopsiaka, OCHOBHbIMM METOA4aMV AoKa3aTenbCTBa TEOPEM WU pPELLEHUS
3a4ay aHanuMTU4YeCcKon reomeTpum

Kputepum oLeHKM KOMNeTeHLUMN (pe3ynbTaTtoB 00y4YeHus) Npu TeKyLwen

aTTecTtauum:

3a4TeHoO: BbINOMHEHNE NMPAKTUYECKMX 3a4aHu U OTBETbI B XOA4E ONpoca COOTBETCTBYIOT
nepevYncrieHHbIM nokasaTensam, obyyarwmnca gaeT OTBETbl Ha OOMNOSTHUTENbHbIE BOMPOCHI,
MOXeT OblTb HE COBCEM MOMHble. [IeMOHCTPUPYET YMEHNE pellaTb 3a4ayun, BO3MOXHO C HEKO-
TopbiMK owmnbkamu. Mpu BbINOMHEHUN TECTOBOrO 3agaHnsa AaHo He MeHee 60% BepHbIX OTBE-
TOB. KOHTpOnbHblE paboThbl OLEHMBAOTCA NO NATUOANMBHOM LWKane: 0QHO pelleHHoe 3aaaHune
cootBetcTByeT 1 6anny. KoHTponbHasa pabota cuMtaeTcs yCnewHo BbINOSTHEHHOW, ecnn oby-
YaroLwmnca nony4mn He meHee Tpex 6annos.

Hes3auTeHo: B xo4e onpoca OTBEThbl 00yyaroLerocs He COOTBETCTBYOT HU OQHOMY U3 ne-
peyncneHHblx nokasatenen. ObyyarLWMNcs OeMOHCTpUPYET bparMeHTapHble 3HaHWUS U yMe-
HUSA UK Mx otcyTcTeue. Npu BbINONHEHUN TECTOBOrO 3agaHnsa OOIMKHO AaHO meHee 60% Bep-
HbIX OTBETOB.

20.2 NMpomexyTo4yHan aTrectauusa



lMpomexyTouHast aTTectauns NPoBOANTCS B COOTBETCTBUM C [1ONOXEHMEM O MPOMEXY-
TOYHOWM aTTecTtaumm oby4varomxcs no nporpammam Bbiclwero obpasoBaHus. lNpeaHasHayeHa
AN onpegeneHnst YpoBHS OCBOEHMSI Bcero obbema yy4ebHOM AMCUMNNNHBI U NPOBOAMTCS B
dopme 3ayeTa.

lMpomexyTodHast aTTecTauus No AUCUMNINHE OCYLLECTBMSETCHA C NOMOLLbIO Creaytowmx
OLIEHOYHbIX CPEACTB:

Bonpochol k 3a4eTty

[ekapToBbl KOOpANHATLI, MPOCTENLLINE 3aJauu.

Teopema YeBbl.

YpaBHeHVe NuHuK, nonspHble KoopAuHaThI, napannesibHbIN NepeHoc.
KoopanHaTtbl BeKTOpa, KONfIMHeapHble BEKTOPbI.

PasnoxeHuve no ABYM HeEKONNUHeapHbIM BEKTOPaAM, CKansdpHoe npon3seneHue.
Mpamas Ha NNoCKOCTU, MYYOK MPSIMbIX.

PaccTtosHne OT To4KM 4O NPAMON.

MpeobpasoBaHne cucTemMbl KOOpAMHAT.

. NHBepcu4.

10.KoHu4eckue cevyeHns, KOHUYECKNX CeYEeHUN B MONAPHON cucTeMe KoopauHar.
11.YpaBHEHNA KOHUYECKNX CEYEHUN B [EKAapTOBOW CUCTEME KOOpAMHAT.
12.M3y4eHne KOHUYECKNX CEeYEHNN.

13.KacaTtenbHas K KOHUY4ECKOMY CEYEHUIO.

14.dokanbHble CBONCTBA KOHNYECKNX CEYEHUN.

15.0nTu4eckme cBoncTBa.

16.0nameTpsbl.

17.Knaccudmkaumsi KpMBbIX BTOPOro nopsiaka.

18.VHBapuaHThI.

19.LleHTpbI KpMBbLIX BTOPOro nopsaka.

20.MMpumeHeHns okanbHOro ceoncTea runepbonsi.

21.BekTOpbl B NPOCTPaHCTBE, pasfioXeHne No TpemM HEKOMMSiaHapHbIM BEKTOPaM.
22.BeKkTopHoe npounsseaeHue.

23.CMellaHHOe npousBegeHme.

24.MpeobpasoBaHMe CUCTEMbI KOOPAVHAT B NPOCTPAHCTBE.
25.YpaBHeHNEe NOBEPXHOCTUN N KPUBOW B MPOCTPAHCTBE.

26.YpaBHeEHNE MMOCKOCTU, PacCTOSIHUE OT TOYKM 40 NITOCKOCTM.
27.YpaBHEHNSA NPAMON B NPOCTPAHCTBE.

28.Tpsimas 1 NNOCKOCTb.

29.9nnuncouna, runepbonongbi.

30.Mapabononabl, KOHYC, LUNMHAPSI.

31.YnpouleHue ypaBHEHNA MOBEPXHOCTN.

32.Knaccuumkaumnsa noBepxHOCTEN 2-ro nopsgka.

33.MMpamonunHenHble obpasytoue.

34.MpamonunHenHble obpasytoLme ogHONONOCTHOro rmnepbononga 1,2.
35.MpamonunHenHble obpasytowme runepdbonuyeckoro napabonovaa.
36.KpyroBble ceyeHus.

37.[nameTparnbHble MNOCKOCTH.

38.IMnockocTn cummeTpun.

39.[ naBHble HanpasfeHus.

40.MHBapuaHTbl NOBEPXHOCTEN.

©CoNoh,rwhE

MpumepHoe copepxkaHne KOHTPONbLHO-U3MepUTENbHbLIX MaTepuanoB 3ayeTa



KoHTponbHO-n3meputenbHbii Mmatepuan Ne 1

1. HekapToBbl kKOOpanHaThI. [1pocTenne sagadn. Teopema Yesebl.
2. Mpu Kakom ycrnoBumu OTPe30K, coeauHsowmn Todkn A(ai, b1) n B(az, b2), nepecekaet
NonoXuTesbHyto nonyocb ocn OX?

3. [aH TpeyronbHuk A(L 2), B(3; 7), C(5;-13). BbluMcnuTb ANWHY NepneHaukynspa,
ONYLLUEHHOro 13 BepLlwnHbl B Ha MegunaHy, npoBeAeHHY N3 BEPLUNHBI A.

4. Hanaute ypaBHeHUs CONPSKEHHbIX AMaMeTpoB annunca 4x° + 9y’ =36, oauH 13 KOTO-
pbIX UMeeT yrrnosoun KoadpduumeHT k, =3/2. Cpenante 4yepTex.

5. Hanbl Toukn A(O, 1, -1), B(1, -1, 2), C(3, 1, 0), D(2, -3, 1). Hantn kocuHyc yrna ¢
Mexay BekTopamu AB u CD.

6. Hantn Touky, cMMMeTpuYHYyto Touke A( 3;—7; 5) OTHOCUTENBLHO NIIOCKOCTN 2X — By +
3z-42=0.
2
7. Onpenenntb BUO NOBEPXHOCTH (x + y) +2° =0 U cxemaTnyecku n3obpasuntb ee.
8. OnpepgenuTb yron mexay Bektopamu a un b, ecnuv Bektop a + 3b nepneHaukynsipeH K

BekTopy 7a—5b, aBektop a—4b nepneHaukynapeH Kk BekTopy 7a— 2b.

KOHTpOnbHO-n3MepuTernbHbin Mmatepuan Ne 2

1. YpaBHeHue nuHun. MNongapHble koopauHaTel. [NapannensHbin nepeHoc.

2. HaiiTu koopanHaTbI TOYKW, CUMMETPUYHOM Touke A(X, Y) OTHOCUTENbHO BUCCEKTPUCHI
BTOPOro KOOpAUHATHOrO yrna.

3. CocTaBuTb ypaBHEHWe NpsSIMOiA, AensiLLei nononam oTpe3ok Mexay Toukamm A(-3;2) u
B(5; - 2) n obpasytouen ¢ otpeskom AB yron BaBoe DOnbLUEn, YEM C OCbO X.

4. HaiguTte ypaBHEHWs! COMPSKEeHHbIX AMaMeTpoB annunca 4x” +9y° =1, oauH 13 KOTOPbIX
nmeert yrnoson koadpduumeHt k =2/3. Cpenante yeprex.

5. BekTopbl @, b, T eguHMuHOM ANVHBI 06pasyloT NonapHo yribl 60°. Haiiti yron mex-
ny BekTopamMn @ u b -C.

6. B ny4ke, onpegensemom nnockoctamm 3x+y—2z—6=0 n x—2y +5z—1=0, HanuTtu
NOCKOCTU, NepneHANKYNAPHbLIE K STUM OCHOBHbLIM MIOCKOCTAM.

7. OnpegennTb BUA NoBepxHocTn XY =Z+1 n cxemaTnyecku nsobpasutsb ee.

8. HanucaTb ypaBHeHMe KacaTenbHOM K OKPYXXHOCTU (X + 1) + (y — 3)2 = 25 B Touke

(3, 6).

KoHTpornbHO-n3MeputenbHbIi Matepuan Ne 3

1. KoopauHatbl BekTopa. KonnuHeapHble BeKTOpbl. Pa3noxeHue no AByM HeKornuHeap-
HbIM BekTopam. CkanspHoe npovssegeHuve.

2. Hantn Touky, paBHOy4aneHHy OT ocen KoopanHaT u Toukn (3, 6).

3. lMokasaTb, 4TO NpsiIMasa napannensHas acumnToTe runepbonsl, nepecekaeT runepbony B
onHom Touke. (Moropenos [MasalV Ne22)

4, CyLecTBYIOT N1 KacaTerbHble, NPOBEAEHHbIE K ANNUMCY 4x* +25y* =100 U3 TOYKM A(1,
1). Ecnwn ga, 70 Hanuwnte nx ypaBHeHnsa. OTBeT 0OOCHynTe.

5. Bektopbl @, b, C eauHuyHom anuHbl 06pasytoT nonapHo yrnbl 60°. Haintu yron

MeXay BeKTopamy a U b+cC.



X-3 y+4 z-2

6. HanucaTb ypaBHeHuMe nnocKocTn, Npoxoasilen Yepes npsmyto 5 1 3 n

- . X+5 y-2 z-1
napannenbHOn NpsMon = = :

7 2
2
7. OnpegenuTtb BUA NOBEPXHOCTU (X + y) +2° =1 v cxemaTtuyecky n3obpasuTb ee.
8. [lokasaTb, YUTO CyMMa BEKTOPOB, COEANHSIOLWMNX LIeHTP NPaBUbHOro TpeyronbHUKa ¢ ero
BepLUMHAMM, paBHa HyIHO.
KoHTpOnbHO-n3MeputernbHbin Matepuan Ne 4

1. Mpamas Ha nnockocTu. [Ny4ok npsimbIX. PaccTtosiHne OT TOYKM 0 NPSMOMN.
2. Mpn kakom ycnoBum OTPe30K, coeauHsaowmnn Toukn A(ai, bi1) u B(az, b2), nepecekaet
oTpuuartenbHyto nonyocb ocu OY?
3. MpoBepuTtb, 4TO NpsAMble Yy =3Xx—1, Xx—-7y=7 N x+y—-7=0 cnyxaTt CTOpOHaMun paBHO-
©eapeHHOro TpeyronbHMKa.
4. CyLLECTBYIOT N1 KacaTerbHble, NPoBeAeHHbIe K arnuncy 4x° +25y> =100 u3 Toukn A(1,

2). Ecnv ga, To HanuwunTte ux ypaBHeHus. CoenamnTe YyepTex.

5. Hanbl Toukn A(1, 0, 1), B(-1, 1, 2), C(0, 2, -1). Ha ocn z Hantu Takyto To4Ky D, 4TOObI
BekTopbl AB n CD Obinn nepnenHguKynsapHsbl.

6. Uepes Touky M(-5; 16; 12 ) npoBeneHbl ABE MIOCKOCTU: OHA U3 KOTOPbIX COAEPXUT OCb
OX, ppyras —ocb OY. Bbmcnutb yron mexay aTuMu ABYMS NNOCKOCTAMMU.

2
7. Onpenenntb BUA NOBEPXHOCTU (X + 4) +52% =1 1 cxemaTMyeckm n3obpasuTb ee.

8. B pom6e ABCD pgaHbl gnaroHanm A_C = 5 7 ﬁ = 5 Pasnoxutb No 9TMM OBYM Bek-

Topam Bce BEKTopbI, coBnaaatwLiue co ctopoHamu pomba: AB, BC, CD wu DA.

KoHTpornbHO-n3mMeputeneHbli matepuan Ne 5

1. MpeobpasoBaHne cuctembl KOOpPAMHAT.

2. [aHbl KoopanHaThl ABYX CMEXHbIX BepwinH A n B kBagpaTta ABCD. Kak HanTu koop-
ANHATbl OCTanbHbIX BEPLUMNH?

3. [okasaTb, 4TO Yepe3 Touky B(4, -5) HEBO3MOXHO MPOBECTU NPSMYIO Tak, YTOBbI paccTo-
sHue ee o1 Toukm C(-2, 3) 6bino pasHo 12.

4. CyLLECTBYIOT NN KacaTerbHble, NpoBeAeHHbIe K runepbone 4x* —25y° =100 ©3 TOYKK
A(5, 2). Ecnu ga, To HanuwuTe nx ypasHeHus. OTBeT obocHyMTE.

5. [aHbl BekTopbl @=(2,n,3) 1 b =(3,2,-1). Mpu KakoM 3Ha4YEHU! N 3TN BEKTOPbI Nep-
NeHauKynapHbl?

6. Hanuncatb ypaBHeHWE NnocKoCTU, NepneHanKynapHOM K NIOCKOCTN SX -y +3z—-2=0 n
nepecekaroLen ee nNo NpPAMoNn, nexatlen B nnockoctn xOy.

7. OnpenennTtb BUA NOBEPXHOCTU x> + Xy =0 wu cxemaTuuyeckv nsobpasmtb ee.

8. HaiiTn kacaTenbHble K OKPYXXHOCTU X2 + y2 + 5x = 0, nepneHAuKynsipHble K NpsiMon 4x —
3y+7=0.

KoHTponbHO-n3MeputernbHbin Matepuarn Ne 6

1. NHBepcus.
2. [aHbl kKoopanHaTbl ABYX BepwMH A M B paBHOCTOpOHHero TpeyronbHuka ABC. Kak

HaWTN KOOpAMHaTbl TPeTbeW BepLUMHbI? PaccMoTpeTh npuvep: A(O, 1), B(Z, 0). (Moropenos
Masal Ne21)



3. BblpasnTb pacctosiHne mexay TodkaMu Yyepes NnonsipHble koopanHaTbl 3TUX Todek. (IMo-
ropenoB [nasalV Ne2)

4. CyLLEeCTBYIOT N1 KacaTelbHble, NpoBeaeHHbIe k runepbone 4x* —25y? =100 13 TOYKM
A(5, 2). Ecnu ga, To HanuwnTe ux ypaBHeHus. Coenante YepTex.

5. [aHbl Bektopbl @=(2,n,3) n b =(3,2,m). Mpukakux m M N 3TV BEKTOPbI KONMUHE-
apHbI?

X-=2 y-3 z+1

6. Uepes npsmyto c 1 NPOBECTU NIOCKOCTb, NepneHaMKYNAPHYIO K Mnroc-
KocTn X+4y—-3z+7=0.

7. OnpegennTb BUA noBepxHoctn Xy + YZ =1 un cxemaTuyeckn n3obpasntb ee.

8. Hantn ypaBHeHME OKPY>XHOCTU, LLEHTP KOTOPOM NEXUT B ToUKe (4, 7) 1 KOTOpasi kacaeT-

canpsamon 3x—4y +1=0.

KoHTporbHO-n3MeputenbHbIi matepuan Ne 7

1. KoHu4eckne ceveHns, KOHNYECKNX cevYeHU B MONAPHON cucTteMe KoopauHar.

2. HaitTu koopauHaTbl TOYKW, CUMMETPUYHON Touke A(X, Y) OTHOCUTENbHO BUCCEKTPUCHI
nepBOro KOOPAUHATHOrO yrna.

3. Touka A(5, -1) aBnsieTcs BepwmHomn kBagpata 4x—3y —7=0. CocTaBuTb ypaBHEHUS
NPSAMbIX, HA KOTOPbIX JieXaT ocTalnbHble CTOPOHbI KBagpaTa.

4. CyLLEeCTBYIOT MK KacaTerbHble, NpoBeAeHHbIe K runepbone 4x* —25y° =100 ©3 TOYKU

A(2,5; 1). Ecnn ga, To HanMwuTe nx ypasHeHusi. OTBeT 06OCHyNTE.
5. Hanbl Toukn A(1, 3, 2), B(O, -2, 4), C(2, 1, 0). Hantn Touky D(X, Yy, z), npu ycnosum,

yto AB+CD =0.

6. Uepes ocb Oz NpoBeCTU NAOCKOCTb, 00pasyloLLyto C NIIOCKOCTbIO 2X +Y ~J5z2-7=0
yron =n/ 3.

7. Onpenenutb BUO NOBEPXHOCTU XY = YZ 1 cxemaTU4ecku n3obpasunts ee.

8. B ny4ke, onpegenseMom nnockoctamm 3x+y—2z—6=0 n x—2y +5z—1=0, HanuTtu

NMOCKOCTU, nepneHAnKyndpHblie K 3STUM OCHOBHbIM MJTOCKOCTAM.

KoHTpornbHO-n3MeputenbHbIi Matepuan Ne 8

1. YpaBHEHNS KOHUYECKUX CeYeHU B AEKAPTOBOM CUCTEME KOOPAUNHAT.

2. Kakomy ycnosuto 4OMmKHbI YOOBNETBOPATL KOOPAMHATLI BEPLUUH TpeyronbHuka ABC
Aans Toro, 4tobbl yron A 6bin 6onbwe yrna B?

3. OnpenenuTb, NpU Kaknx 3Ha4eHMsax m n n aese npsmble mx+8y+n=0, 2x+my-1=0
1) napanneneHbl; 2) coBnagaroT; 3) nepneHanKynsipHbl.

4, Hantn ypaBHEHME OKPY>XHOCTU, LEHTP KOTOPOW NEXMUT B ToUKke (4, 7) 1 KOTOpasi KacaeT-

ca npamon 3x—4y +1=0.

5. Hanbl Toukn A(2, 3, 2), B(O, 2,4), C(4, 1, 0). Hantu Touky D(X, Y, z), ecnv BEKTOpbI
AB n CD paBHbl.

6. Uepes nuHuio nepeceveHna nnockocten 4x—-y+3z—1=0 un x+5y—-z+2=0 npo-
BECTM MOCKOCTb, NEPNEHANKYIAPHYIO K NNOCKOCTN 2X —y + 52— 3 =0.

2
7. OnpenenuTb BUA NOBEPXHOCTY (X + y) + Yz =0 1 cxemaTnyecku n3oGpasmnTb ee.

8. Uepes Touky nepeceyeHuns npsamblx X +y—6=0, 2x—y —3 =0 npoBeCcTn NpsiMyto Noa
yrnom B 45° knpsamon 3x—5 =0,

KoHTponbHO-n3MeputenbHbIi Matepuan Ne 9



1. N3yyeHne KOHMYECKNX ceYeHun.
2. HaHbl Tpy BepLumHbl Nnapannenorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). HanTtu koop-
AVHaTbl YeTBepPTOM BepLUUHbI D 1 TOYKM nepeceyeHnst amaroHanen.

3. [aHbl ABe npoTnBONonoxHble BepLmnHbl kBagpata A(-1, 3) n C(6, 2). Coctasutb ypas-
HEHWNS ero CTOPOH.
4. HanucaTb ypaBHeHVe kacaTenbHOM K OKpY>XHOCTU (X + 1)? + (y — 3)? = 25 B Touke (3, 6).
5. Mpw napannensHoMm nepeHoce Todka A(2, 1, -1) nepexogut B Touky B(1, -1, 0). B ka-
KYl0 TOYKY nepexoamuT Hayarno KkoopanHat?
6. [MpoBecTM NNOCKOCTb Yepea NepneHanKynsapbl, onyweHHble U3 Toukn A(— 3; 2; 5) Ha
nrIockocT™m 4x+y—-3z+13=0un x—-2y+z-11=0.
7. Onpenenntb BUA NOBEPXHOCTU (X + y) ~(y + Z) =1 un cxematuyeckn n3obpasuThb ee.
8. HaiiTn kacaTenbHble K OKPY)XXHOCTU X? + y2 = 13, napannenbHble npsAMon 4x + 6y — 5 =
0.

KoHTponbHO-n3meputernbHbin Mmatepman Ne 10
1. KacatenbHasi K KOHU4ECKOMY CEYEHUIO.
2. Mpwn kakom ycnoBum OTpe3ok, coeguHsaowmn Toukn A(ai, bi1) u B(az, b2), nepecekaet
NONOXNUTENbHYIO nonyock ocu OY?
3. CocTtaBuTb ypaBHEHME NPAMON, ecniv Touka P(2, 3) cnyXnt oCHOBaHMEM NepneHamnKy-
napa, onyLweHHOro U3 Hayana KoopauHat Ha 3Ty NpsiMyto.
4, HainTn ypaBHeHMS KacaTenbHbIX K OKPYXXHOCTU X2 + y2 = 10, nNpoxoasaLmx Yepes TOUKy
(-5, -5).
5. Hanbl Toukm (1, 2, 3), (0, -1, 2), (1, 0, -3). Hantn TO4YKN, CUMMETPUYHbIE LaHHBIM OTHO-
CUTENbHO Ha4vana KoopauHar.
6. Hanuncatb ypaBHeHWE NnockoCTU, NepneHanKynapHOm K NIOCKOCTn SxX -y +3z—-2=0 n
nepecekatoLLen ee no NpAMon, nexatuen B nnockoctn xOy.
7. Onpegenntb BUA NOBEPXHOCTU X+ Y + 7 =0 u cxemaTuyecky U306pasuThb ee.
8. Ha npamon 4x + 3y — 12 = 0 HanTu TOYKy, paBHOYOANEHHYI0 OT Todek (-1, —2) u
1, 4).

KoHTpOnbHO-n3MeputeneHbin Mmatepuan Ne 11

1 dokanbHble CBOMCTBA KOHNYECKUX CEYEHUMN.

2 [okasaTb, YTO OKPYXKHOCTb X* + y> +2ax+1=0 He nepecekaeTcsi C OCbio Y.

3 HanTtu npoekunto Toukn A(-6, 4) Ha npamyo 4x-5y+3=0.

4. HaiiTn kacaTenbHble K OKPY)XHOCTM X2 + y? = 13, napannesnbHble NpsMoii 4x + 6y — 5 =
0

5.

¢

Hanbl Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Hantn To4kn, CUMMETPUYHbIE AAaHHBIM OTHO-
NTENbHO KOOPAMHATHbBIX NIOCKOCTEN.
6. CocTtaBuTb ypaBHeEHME NNOCKOCTH, npoxoasien Yepesd Todkn L(0;0;1) m N(3;0;0)
n obpasytowen yron B 60° ¢ nnockoctbio XOy.

2 2
7. Onpenenutb BUA, NOBEPXHOCTH (X + y) + (X - y) =1 n cxemaTtuyeckun n3obpasunTb
ee.
8. OnpenenuTb 3KCLIEHTPUCUTET SMMNUMCa, eCri OTPE30K, CoeaNHAIOLLNIA ero (oKyChbl, BU-

AEeH 13 KOHLa Marion ocu nog rnpsimbiM Yriiom.
KoHTponbHO-u3MeputernbHbln Matepman Ne 12
1. OnTu4yeckne cBOMCTBA.

2. HokasaTtb, yto Toukmn (1, 1), (2, 3), (0, 4), (-1, 2) aBnaArTCA BEpLUMHAMWU NPSAMOYrOSib-
HUKa.



3. Mpw kakom ycrnosuu aAnsa NpsMbIX ax+ by =0, aXx+by=0 ocb X sBnseTca buccek-
Tpucon obpasoBaHHbIX UM yrros? (Moropenos [Mnasalll Ne30)

4. HaiiTn kacaTenbHble K OKPYXXHOCTU X? + y? + 5x = 0, neprneHauKynspHble K NpsiMon 4xX —
3y+7=0.

5. [aH BekTOp a :(l, 2, 3) . Hantn konnuHeapHbIn emy BEKTOpP C Havarnom B Touke A(1, 1,
1) 1M koHUOM B Ha nnockoctn Xxy.

6. B ny4ke, onpegendaemMom nnockoctammn 2x +y—3z+2=0 n 5x+5y—-4z+ 3 =0,

HanTK aBe nepneHaunkyndpHbie Apyr K Apyry ninocCkKOoCTU, N3 KOTOPbIX O4Ha NMpoXoAuT Yepes TO4Y-
Ky

A4 ;-3;1).
7. OnpegenuTtb BUA NOBEPXHOCTU (X + 2)2 + y2 =0 wu cxemaTunyeckn nsobpasuts ee.
8. [aHbl ypaBHEHNA OBYX CTOPOH napannenorpamma x+y—-1=0, 3x—-y+4 =0 u To4Ka

nepeceveHus ero guaroHanen (3, 3). Hantu ypaBHeHUs OBYX APYrnX CTOPOH.

KoHTpOnbHO-n3MeputesnbHbin Matepman Ne 13

1. AnameTpsl.

2. [aHbl ogmH koHel oTpe3ka A(2, 4) wn ero cepeamnHa M(3, -2). HanTtu gpyron koHew oT-
peska.

3. lMokasaTb, 4TO NpsMble, 3alaBaeMble YpaBHEHUAMMU

ax+by+c=0, ax-by+c=0 (b # O), PacnonoxeHbl CUMMETPUYHO OTHOCUTESNBHO Havana Ko-
opavHart. (Moropenos [nasalll Ne20)

4. OnpenenuTtb 3KCUEHTPUCUTET JNSMnca, ecnn 0TPe3okK, COeANHAILWNIN ero oKyCbl BU-
AEH 13 KOHLa Marion ocu noA npsiMmbiM Yriiom.
5. [aHbl KoopanHaThl Tpex BepLlnH napannenorpamma ABCD c BepwmHamm Toukax A(2,

3,2), B, 2,4), C(4,1,0). Hantn koopamHaTbl 4eTBepTon BepwnHbl D 1 Toukn E nepece-
YeHUs1 AnaroHanemn.

6.  Yepesocb Oz MPOBECTU NMOCKOCTb, 06Pa3yIoLLYIO C MIOCKOCThIO
2x+y—+5z-7=0 yron n/3.
2
7. OnpepenuTb BuA nosepxHocT (X +2) +Y? =4 1 cxemaTuuecku n3o6pasuTb ee.
8.  OnpeaenuTb 3KCLEHTPUCUTET AMAMNCA, ECIIN PACCTOsIHUE MexXay (OoKycamMu paBHO pac-

CTOSHUIO MeXAY KOHLaMM 60NbLLIOW 1 Marion OCen.

KoHTpornbHO-n3meputeneHbii matepuan Ne 14

1. Knaccudumkaums KpuBbIX BTOPOro nopsigka.
2. Kakomy ycnoBuo AOSMKHbI YAOBNETBOPATE KOOPAUHATLI BEPLUMH TpeyronbHuka ABC,
YTOBObI OH ObIN NPSAMOYrOfbHBIM C MNPSIMbIM YrIOM Npu BepwmnHe C.
3. HaiiTu kacaTenbHble K OKPYXXHOCTU X + y* + 2ax + 2by = 0, napannenbHble KoopavHaT-
HbIM OCAM.
4. OnpenennTb 9KCLLEHTPUCUTET ANNMNCca, ECNN paccTosHUE Mexay hoKycamum paBHO pac-
CTOSHMIO MeXAyY KOHUamu B60onbLLIOW N Manon Ocen.
5. HaHbl oanH koHey oTpeska A(2, 3, -1) unero cepegnHa C 1, 1, 1). Hantmn BTOpOM KOHew
oTpeska B(X, Y, z).

. X y+7 z-3 o -
6. Ha npsmon 1~ 5 ~ 1 HaWTW TOYKY, Brivkanwyto Kk Todke (3, 2, 6).
7. OnpegennTb BUA noBepxHoctn XZ =Y —1 n cxemaTnyeckn n3obpasnto.
8. Bbluncnnte AnuHy anaroHanen napannenorpamMmma, NoCTPOEHHOro Ha BekTopax A = 5p

+20 1 B =p =3, €Cnv U3BecTHo, 4to | p |=v2, |q|=3 u (p~q)=n/4.



KoHTponbHO-u3MeputernbHbin matepman Ne 15

1. NHBapunaHTbl KpUBbIX 2-ro Nopsaka.

2. HokasaTtb, yto Toukun (0, 0), (-1, 1), (O, 2), (1, 1) aABnsAlTCA BEpLUMHAMKN KBagpaTa.

3. Mpun kakom ycnosuu npsiMasi ax+by +c =0 nepecekaeT MNOMOXUTENBHYIO NONYOCb X
(oTpuuartenbHyto nornyock X)?

4. Onpegenntb 3KCLEHTPUCUTET annunca, ecnuv ero 6onbluas ocb BTpoe 6onbLue Manomn.
5. HaHbl yeTbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4, 3, 2) D(2, 8, 4). dokasaTb, 4TO OHM sIB-
nalTCA BepLumMHaMu pomba.

6. HanucaTb ypaBHeEHME NOCKOCTU, KOTopasa NpoxoauT yepes Touky (3, 1, —2) n yepes
X—-4 y+3 2z
npsaMyro ——=-——=—,
5 2 1
7. OnpegenuTtb BUA NOBEPXHOCTU y2 + Yz =4 1 cxematuyecku n3obpasuTh ee.
8. OnpenennTtb aKCLUEHTPUCUTET annunca, ecnm ero bonblas ocb BTpoe 6onbLue manon.

OnuncaHune TexHonormm npoBeaeHnA

MpomexyToyHasi aTTecTauus no AMCUMNIMHE npecnenyeT uenb oueHuTb paboTy oby-
YaloLLMXCS 3@ KypC, NONyYeHHble 06y4atolMMNCS 3HaHUS, YMEHNSI U YPOBEHb NPUOBPETEHHbIX
KOMNETEHLUMIA, X NPOYHOCTb, pa3BUTNE TBOPYECKOrO MbILLNEHMS!, NpuobpeTeHne HaBbIKOB ca-
MOCTOsITENbHOM paboTbl, YMEHME CUHTE3NPOBaTb MOJNyYEHHbIE 3HAHWUSI U MPUMEHSTb UX Npw
peLUeHNN NpaKTUYECKNX 3aaay.

3ayeT npoBoOANTCA Ha NocnegHeM MpakTU4eckoM 3aHAaTuM B cdopme cobecenoBaHusi C
npenogaBatenem no 3agaHnsM KoHTponbHO-U3MepuTenbHbIX MaTepuanos. Npu npoBedeHUn
3a4yeTa yunTbiBalOTCA pe3ynbTaTbl TEKyLLeN ycrneBaemMocTh cTyaeHTa B ceMecTtpe. OueHka «He-
3a4TEHO» MpPU NPOBEAEHUN TEKYLLEro KOHTPONS BNeYeT BbIMONIHEHME AOMONHUTENbHOMO 3aaa-
HMS U3 KOHTPONbHO-U3MEPUTENbHOTO MaTepuana u (Unu) oMNoNHUTENbHbIE TeOpeTUYECKUe BO-
MpoCbl MO YCMOTPEHUIO NpenoaasaTens.

[ns oueHVBaHWS pe3ynbTaToB 00y4YeHNs Ha 3a4eTe UCMOoNb3yTCs creayoLme
nokasaTenu:

1) 3HaHMe yyeBGHOro matepuana v BrnageHue MOHATUNHBIM annapaToM aHanMTUYECKON
reomeTpuu;

2) yMeHMe CBs3biBaTb TEOPUIO C NPaKTUKON;

3) yMeHne WnnCTpupoBaTb OTBET MpuMmepamu, daktamu, LOaHHbIMU  HayYHbIX
nccnegoBaHun;

4) ymeHue aHanuaupoBaTb anrebpanyeckme ypaBHEHWS NepBOW U BTOPOW CTENEHU Ha
NAOCKOCTM W B MPOCTPAHCTBE, CTPOUTb COOTBETCTBYKOLIME MM JfIMHUN U MOBEPXHOCTMU,
onpeaensaTb BUA KPUBLIX U NMOBEPXHOCTEN BTOPOro nopsiaka, AoKasbiBaTb OCHOBHbIE TEOPEMbI
aHanUTU4eCcKon reoMeTpun n peaTb NpakTUYecKne 3agauu;

5) BnageHuMe OCHOBHbIMM MeTo4aMW WUCCNedoBaHUA anredbpanyecknx JMHUA 1’
NOBEPXHOCTEN NEPBOro 1 BTOPOro nopsiika, OCHOBHbIMW MeToA4aMu oKasaTenbCcTBa TeopeM 1
peLleHns 3agay aHanuTU4ecKon reoMeTpun.

KOHTpONbHO-n3mMepuTenbHble MaTepuansl Ang NpoBeAeHUs 3ayeTa BKIYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BOMSAKOLWME OLEHUTb YPOBEHb MOJSYYEHHbLIX 3HAHUA WU
npakTuyeckne 3agdaHud, MNO3BONSAKOLWMNE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB. [1pX OLEHUBAHUN UCMNONb3YeTCs ANXOTOMUYECKas LKasibl OLEHOK:

«3a4YTEHOY», KHE3AUTEHOY.

CoOTHOLLIEHNE NoKasaTenewn, KpUTepUEB U LKarbl OLEHMBaHUS pe3ynbTaToB 00yyYeHus:



Kputepum oueHMBaHns KoMneTeHUNNn

YpoBeHb
cthopmupo-
BaAHHOCTWN KOM-
neTeHummn

LLikana oue-
HOK

MonHoe cooTBeTCTBME OTBETa OOyYaloLlerocs BCeM nepe-
YUCNEHHbIM KpuTepusM. [1pooeMOHCTPUPOBaHO 3HaHWe
OCHOBHbIX MOHATUI, onpeaeneHns BEKTOPHOW anrebpbl u
aHannTU4YeCKon reoMeTpum OCHOBHBLIX 3aJad aHanuTuye-
CKOW reomMeTpuun, popMyrnmnmpoBKM TeopemM U MeToabl UX O0-
KasaTenbCTBa, YMeHWe aHanumauMpoBaTb anrebpauyeckue
ypaBHEHNA NepBOM N BTOPOM CTEMEHW Ha MMOCKOCTU U B
NPOCTPaHCTBE, CTPOUTb COOTBETCTBYHOLUME UM JIUHUM U
NOBEPXHOCTW, OnpefensTb BUA KPUBbIX U NOBEPXHOCTEN
BTOPOro nopsigka, AokasblBaTb OCHOBHble TeopeMbl aHa-
NNTUYECKON reoMeTpun n pellaTtb 3ajayuv, BnageHue oc-
HOBHbIMW MeTOodamMu uccnegoBaHua anrebpandeckux nu-
HUM N NOBEPXHOCTEN NEPBOro U BTOPOro nopsiika, OCHOB-
HbIMM MeTOod4amMu JoKasaTenbCTBa TEOPEM WU pelleHus 3a-
Aay aHanMTUYeCcKon reomeTpun.

lNoBbILLIEHHBbIN
YPOBEHb

3a4vTeHOo

OTBeT Ha KOHTPOSbHO-U3MEPUTENbHbLIA MaTepuan He Cco-
OTBETCTBYET OAHOMY M3 MEPEYUCIIEHHbIX NoKasaTenen, Ho
obyvarLlmincs gaeT npaBurbHble OTBETbl Ha AOMOJHW-
TenbHble BONPOCHI.

HepocrtaTtouyHO NpoAeMOHCTPMPOBaHO YMEHMe aHanmnampo-
BaTb anrebpanyeckne ypaBHEHUSI MEpPBON WU BTOPOW CTe-
MEeHWN Ha MITIOCKOCTU U B NPOCTPAHCTBE, U CTPOUTbL COOT-
BETCTBYIOLLME UM FIMHUWN U NOBEPXHOCTU, ONpeaensite BUA
KPUBbLIX W MOBEPXHOCTEN BTOPOro nopsiaka, [oKasbiBaTb
OCHOBHbl€ TEOPEMbI aHanUTUYeckoW reoMeTpuM Unu pe-
WwaTb 3a4aun.

Nnun cogepxaTcs oTaenbHble NpoGenbl Npy UCMNonb3oBa-
HMM OCHOBHbLIX METOLOB MCCRenoBaHWUsi anrebGpanyeckmx
NIMHUIA N MOBEPXHOCTEN NEepPBOro U BTOPOro nopsiaka, Unm
MEeTOL0B [AokasaTenbCTBa TEOPEM U pelleHus 3aJad aHa-
NUTUYECKOI reoMeTpum.

basoBbIn ypo-
BEHb

3a4vTeHo

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHbLIN MaTepuan He Co-
OTBETCTBYET NobbIM ABYM M3 NEpPEeYNCrEHHbIX nokasaTe-
nen, obyvaroWwmnca gaet HenosHble OTBETbl HAa AOMNOJSTHU-
TenbHble BOMPOCbl. [eMOHCTpPUPYEeT 4YaCTUYHOE 3HaHWEe
OCHOBHbIX MOHATUW, ONpeaeneHnin BEKTOPHOW anrebpbl n
aHanMTU4YeCKoNn reoMeTpumn, OCHOBHbLIX 3a4ad aHanuMTuye-
CKOW reoMeTpumn, popMynMpoOBKM TEOPEM M METOAObI UX O0-
KasaTenbCTBa UM He yMeeT aHanuM3mpoBaThb anrebpaunde-
CKMWe ypaBHEHUs NepBON M BTOPOWN CTEMNEHN Ha MIIOCKOCTU
N B NPOCTPaHCTBE, UIN CTPOUTb COOTBETCTBYHOLLME UM NN-
HUN N NOBEPXHOCTWU, ONPeaensiTb BUA KPUBLIX N NOBEPXHO-
CTEN BTOPOro nopsigka, OoKa3blBaTb OCHOBHbIE TEOPEMbI
aHanUTU4ecKon reoMeTpumn Unn pellatb 3agaydn.

Nnn nveet He nonHoe npeacTtaeneHme o6 NCnonb3oBaHUK
OCHOBHbIX METOAOB WCCreAoBaHUs anredbpanyecknx nu-
HUW 1 NOBEPXHOCTEWN NEpPBOro M BTOPOro nopsigka, uim me-

MoporoBbin
YPOBEHb

3a4TeHOo




TOOOB, AOMNYyCKaeT CyLIECTBEHHble OLIMOKM Npu aAokasa-
TENbCTBE TEOPEM UMM PeLUeHUN 3adad aHanuMTU4ecKon
reoMeTpumn.

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHLI MaTtepuan He Cco- - He 3a4TEHO
OTBETCTBYET NoObIM TPEM U3 NEepeyMCreHHbIX NokasaTe-
nen. Obyyarowmmnca EMOHCTPUPYET OTPbIBOYHLIE, dpar-
MEHTapHble 3HaHWUA, JonycKkaeT rpybble OWnbKN Npu goka-
3aTenbCTBE TEOPEM WM PELUeHUN 3adad aHanUMTU4YeCcKown
reomeTpun.

20.3. POHA OLEHOYHbIX cpeacTB C(h)OPMMPOBAHHOCTU KOMMNETEHUMW CTYAEHTOB, PeKo-
MeHAYyeMbIW AN NpoBeAeHUA ANarHOCTUYECKUX paboTt

SALOAHUE 1. BoibepuTe npaBunbHbIl BapuaHT oTBeTa:
KaHOHUYeCcKUM ypaBHEHUEM 3Mmunca SBnaeTca

e ¥,

a? b2
2 2
2) GHyE=l
x|y
4) y* =2px

SAOAHUE 2. BuibepuTe npasurbHblil BapuaHT oTBeTa:
KaHoHu4YeckuM ypaBHeHUeM runepbonbl aBngeTca

xZ  y*
1)§—§ 1;

xz yz_ .
2) Y bz_l"

x? y
3)? az =1
4) y? = 2px.

SAOAHUE 3. BeibepuTe npasurnbHblid BapuaHT OTBETA:
KaHoHu4eckuM ypaBHeHneM napaborsbl AaBnseTcs

x2  y?

Na-w=h
) S+m=1;
3) 5 2= 1;
4) y 2 = pr



SAOAHUME 4. BcTaBbTe nNponyLleHHoe CrnoBo:
3nNNuUnNcoM HasbiBaeTCcHa reoMeTpuyeckoe MecTo ToUeK MMOCKOCTH, ... pacCTOAHUIA OT KOTo-
PbIX 40 ABYX AaHHbLIX TOYEK, HasblBaeMbIX hOoKycaMmu, eCcTb BENUYUHA NocToAHHanA, 6onb-
LIas Yem paccTosHue mexay dokycamu.

OTBeT: cyMmma.

SAOAHUE 5. BcTaBbTe nponyLieHHOe CroBo:
MnepGonon HasbIBaeTCH reoMeTpuyeckoe MecTo TOYEK MITOCKOCTH, ... PACCTOAHUIA OT KO-
TOpbIX 0 OBYX AaHHBIX TOYEK, HasbiBaeMbIX POKycamu, eCTb BENNYMHA NOCTOAHHAS,
MeHbLUAas YeMm paccTosHue Mexay gokycamu.

OTBeT: MoAynb pasHOCTH.

SAOAHWE 6. BcTaBbTe nponyLleHHoe CrnoBso:
Mapabornol HasblBaeTCA reoMeTpUYecKoe MecTo TOUEK MNIMOCKOCTU, PacCTOAHUE QT KOTO-
pbiX 4O AAHHOW TOUKKM, Ha3biBAEMOW (POKYCOM, ... pacCTOAHWUIO 40 AaHHOW NPSAMOW, Hasbl-
BaeMOU OUPEKTPUCONA.

OTBET: pasHo.

3AIAHVE 7. JaHbl BekTOopbl &= (3 _9), b=(-3 6), TOrAa KOOPAVHATLI BEKTOPA

5b— 2
3 paBHbI ...
1 (~16;33) 5 (16;-47)
o, (-46:31) 4. (-16:27)
3ALDAHWE 8. CkanspHoe NpousseaeHne BeKTOpoB a=(-11) nb= (t:0) yaoBne-

TBOPSIET HepaBeHcTBy &° b<1 npu OBYX 3Ha4YeHNAX NapameTpa t, paBHbIX ...
1. 1 3. -2

2. 0 4, -3

3A0AHUE 9. Touka M ¢ gekapToBbIMY KOOpAMHaTaMu (2; 2) uMeeT NonsipHble KOop-
AVHATDI ...

1. 4 3. 4
r= _2\/5, = Z r = 2’ = Z
2 "y 4. "7
X2 +y?=4
3AOAHUE 10. YpaBHeHue y =4%Yg NONSAPHbIX KoopaMHaTax UMeeT BUSg ...
1 P’ =4cosg 3 p=4sing
2 p? =4sing 4 P =4cose
3AIAHVIE 11. YpasHetue PSIN? =D g novaprosuix koopanHaTax umeer sug ...
1 X+y=b 3 X+y?=9
2. x=b 4. ¥=b

3AOAHUE 12. Cpeau npsMbix - 2x+ y_3=0, 1, 4X+2y_6=0,
I3 4X—2y—6:O’ ;0 —4x+2y-3=0 napannenbHbIMU SBSIOTCS ...
1. I2|/||3 3. I1|/||3

2. I3|/||4 4. Il|/||2

3A0AHUE 13. MNpsamasi Ha NSIOCKOCTUN 3aaHa ypaBHEHUEM 2y -8x+11=0 Torpa




napannenbHbIMU K HEN ABNAOTCA NpAMbIE ...
1. 4x-y+5=0 3 4x+y-9=0

2 3y-12x+7=0

4. 3y +12x-13 =

0

SAOAHUE 14. Pagnyc OKpY>XHOCTW, 3aJaHHON ypaBHEHUEM

X2 +y? —2x+2y-7=0

PaBEH ...
1. 3 3. \/7
2. 1 4. 9
2 2 _
3AO0AHUE 15. OnvHa mHuMOW ocu runepbonbl 4x* —25y* =100
1. 25 3. 10
2. 2 4, 4

paBHa ...

3AOAHUE 16. ConocTtaBbTe ypaBHEHUAM NIUHUA UX Ha3BaHU

(x+6)* +(y—2)* =64 A) OKPYXXHOCTb

1.
o X2 +4y=16 B) rvnep6ona
5 X +4y?=4 B) napaGona
2 2
X
) —y? =1 M) annwunc
4,

|

SAOAHNEL7. YcTtaHoBUTE COOTBETCTBME MEXIY YpaBHEHUE
KOTOpble NnexaT B 3TUX NMOCKOCTAX

1 Tx-y-2-3=0 A) (-2;0;0)
o X+2y+2-5=0 B) (0;0;0)
3 Y+2-3x+2=0 B) (2,2
4 3y+2-9x=0 N (L 0;2)
) (2;1;,1)

M MJIOCKOCTU N TOYKaMMU,

3A0AHUE 18. Ecnu HopMarbHble BEKTOPbI ABYX NITOCKOCTEN

..., TO 3TN NNOCKOCTMH...

1. napannenbHbl; NapannenbHbl 3. napannenbHbl; B3aUMHO
nepneHanKynsipHb
2. B3aUMHO NepneHanKynsipHbl; 4. B3aMMHO NeprneHanKynspHbl;
B3aVMHO NepneHanKynsipHbl napannenbHbl

TpeboBaHuMs K BbINOMHEHUIO 3a4aHUK, LWKanbl U KpUTEPUM
1) TecToBble 3agaHu4.

- 3agaHunsa 3aKpbITOro TMna — CpedHU YPOBEHb CMOXHOCTU (Bb

oueHnBaHuA

I00p 0OHOro BapuaHTa oTBeTa,

BEPHO/HEBEPHO):

1 6ann — ykasaH BEPHbIN OTBET;
0 6annoB — yka3aH HEBEPHbIN OTBET.

- 3agaHug 3aKpbITOro TMnNa - cpeaHUn YpoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOD):

2 6anna — ykasaHbl BCe BepHble OTBETHI;

3a KaxkObl BEPHbIN OTBET cTaBuTca 1 Gann, npu 31O
BblumTaetca 1 6ann;

0 6annoB — He BbIGPaHO HX OQHOIO BEPHOrO OTBETA.

- 3agaHug 3aKpbIToro Tmna (Ha cooTBETCTBUE):

M 3a KaXXOblll HEBEPHbIN OTBET




o 2 6Ganna — Bce COOTBETCTBUS ONpeaeneHbl BEPHO;
e 3@ Kaxgoe BepHOe CornocTaBrieHWe CTaBMTCS KonmnyecTtBo 6annoB, paBHOE MaKCu-

ManbHoMy (2 6anna), AeneHHOMY Ha KONMYecTBO npeanaraemMbiX B BOMpPOCE COmMo-
CTaBIEHUN;

e 0 6annoB — HM 0QHO conocTaBrieHne He BblbpaHO BEPHO.

- 3agaHuUga OTKPbLITOro Tuna (KOPOTKUM OTBET):

e 2 6anna - ykasaH BepHbI OTBET;

0 6annoB — yka3aH HEBEPHbIV OTBET



