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1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:

01.05.01 dyHaamMeHTanbHble MaTeMaTUKa U MeXaHMKa

2. Mpodunnb noarotosku/cneumanusaumns: Teopmsa PyHKLUNA U NPUSTOXKEHUS

Teopusa pyHKUun n npunoxeHua (Proc3+)

3. KBanudumkauusa (cteneHb) BbINYCKHUKA: cneuuanuct

4. dopma ob6y4yeHUA: oyHasA

5. Kacbegpa, oTBevarLwas 3a peanmsauuio QUCLUUNNNHBLI: Teopusi GyHKLUUN U reoMeTpumn

6. CocTtaBuTENM NpOrpaMmmbil:
CemeHoB E.M. — npodeccop, 3aB. kadeapomn, JOKTOp un3.-MaT. Hayk;
CTteHtoxuH J1.B. — kaHanpat oms.-maT. HayK, JOLEHT.

7. PekomeHpoBaHa: HMC MatemaTunyeckoro ¢-ta
npotokosn Ne 0500-07 ot 03.07.2018 .

8. YuebHbIn roa: 2018/2019 CemecTp: nepsbiii

9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llensmu ocBoeHus gucumnnuHel (mogyns) "AHanuTndeckas reomeTpus” ABRSIOTCA:
dopMMpoBaHNE reOMETPUYECKON KyrnbTypbl CTyAeHTa, HadyanbHas nogrotoBka B obractu
anrebpanyeckoro aHanum3a npocTenLnx reoMmeTpnuyecknx 06 bLEKTOB, OBNageHne KracCuyecknm
MaTeMaTuyeckum annapaTtom A58 AanbHenwWero NCnonb30BaHNS B NPUITOXEHMUSX.

10. MecTo yyeb6HOM AncUUNUHBLI B cTpyKType OOI:



AHanutnyeckasi reoMeTpusi BXOAUT B LMK NPOgECCUOHANbHbIX AUCUMMNIMH B 6a30BoOM

yactn. [na ee ycnewHoro mnsyydyeHus [OOCTAaTOYHO 3HaHUA U YMEHUWN,

cpeaHen wkone.

OcBoeHMe aHanMTUYEeCKOW reomMeTpun SABMSieTCs OCHOBaHMEM AN YCMELWHOro OCBOEHUs
Kak ganbHenwmx 6Gas3oBblX KypCOB — FMMHEWHOW anrebpbl U reomeTpun, yHKUUOHASNTbHOMO
aHanusa, anddepeHumanbHON reoMeTpun, MeXaHuKK, Tak 1 cneumanbHbIX KypcoB, K Npumepy,
anrebpanyeckon reoMeTpmm, KOMMNbOTEPHON reoMeTpumn; NpnobpeTeHHbIe 3HAHNSA Takke MOryT
nomoub B Hay4YHO-UccnegoBaTenbckon pabore.

npunobpeTeHHbIX B

11. NMnaHupyemble pe3ynbTaTbl 00y4YeHUs nNo AucuMnnuHe/moaynio (3HaHUA, yMeHwus,
HaBblKWN), COOTHECEHHbIe C NMaHMpyeMbIMU pe3yfibTaTaMU OCBOEHUA obpa3oBaTeNbHOM
nporpamMmmbl (KOMNEeTEHUMAMMU BbINYCKHUKOB):

KomneTeHuus lMnaHupyemble pesynbTaTbl 06y4YeHus
Kon HassaHune
OK-7 CnocobHoCTbIO K 3Hamp:
camoopraHmsauum 1 OCHOBHbIE MeToabl camoopraHmsaumm n
camoobpasoBaHuto camoobpa3oBaHMsl, OCHOBHYKO M AOMOSIHUTEMbBHYIO
nutepatypy Mo aHanuTU4eckom reoMeTpun, OCHOBHbIE
aTansbl " nocnegoBaTernibHOCTb BbINONHEHUS
camocToATenbHOM  paboTbl, BKNO4Yas  eXeOHEeBHble
AOMalLHMe 3a[aHuns, a TaK e NoAroTOBKY K KOHTPOSbHbIM
paboTam 1 3K3aMeHy;
ymMems:
CaMOCTOATENbHO pellaTb Kak TeopeTuyeckue, Tak WU
npakTu4yeckne  3agadnm  aHanuTUYeckonm reoMeTpun,
HaxoauTb HEOOXoaUMBIN ONst U3YYEeHUa maTepuarn, Kak Ha
TBEPAbIX, TaK N HA SNEKTPOHHbIX HOCUTENSX;
grradems (MMeTb HaBbIK(K)):
OCHOBHbIMM  HaBblkamu  paboTbl C  nMTEpPaTypoOMn,
CMOCOBHOCTBID K CcamMoopraHu3auum u paumoHanbHoOMy
pacnpegeneHmio BpEMEHMN.
OlK-1 | roToBHOCTbIO 3Hamp:
ncnonb3oBaTb OCHOBHbIE MOHATUS, ONpeaeneHns BEKTOPHOW anredpbl u
dyHOaMeHTanbHbIe aHannTU4ecKkomn reomeTpun OCHOBHblE 3agaun
3HaHus B obnacTu aHanMTMYecKon reoMeTpuu, (OPMYNMPOBKN TEOpPeEM U
MaTeMaTU4ecKoro MeToAbl UX AOKa3aTenbCTBa;

aHanmsa, KOMMMEKCHOro
N OYHKUMOHASTbHOro
aHanusa, anreopebl,
NMHEeNnHon anrebpsl,
aHannTU4eCcKon
reomeTpun,
AndpepeHumnansHom
reoMeTpun 1 TONosIormu,
AnddpepeHumarnbHbIX
YpaBHEHUN 1 YpaBHEHUN
B YaCTHbIX
NPOU3BOAHbIX,
OVCKpeTHOM
MaTtemaTuKu, Teopumn
BEPOSATHOCTEWN,

ymems:
aHanuaupoBaTtb anrebpandeckne ypaBHEHUS MEpPBON WU
BTOPOW CTEMNEHU Ha NMOCKOCTU M B NPOCTPaHCTBE, CTPOUTb
COOTBETCTBYHOLUNE UM FIMHUM N NOBEPXHOCTU, ONpeaendaTb
BUO KPMBbLIX W  MNOBEPXHOCTENW BTOPOro nopsgka,
AOKa3blBaTb  OCHOBHble  TEOpPEeMbl  aHaNUTU4eCKOW
reomeTpun 1 peluaTb 3agayu;

grnadems (MMeTb HaBbIK(M)):
OCHOBHbIMW MeTOodamMu UCCrefoBaHusa anrebpanyecknx
NMUHUAN M MOBEPXHOCTEN MNEepBOro M BTOPOro MNOpPsaKa,
OCHOBHbIMWM  MeTogamMu  [JokasaTenbCTBa TEOpPeEM U
peLleHnsa 3agad aHannTU4ecKkon reoMmeTpun.




MaTeMaTU4YeCcKomn
CTaTUCTUKKN U CIyYamrHbIX
NpoLEeCccoB, YNCINEHHbIX
MeTOo0B,
TeopeTn4eCcKou
MEXaHWUKN, MEXaHUKN
CNoLWHOM cpenpbl,
Teopun ynpasreHns n
onTummu3auum B bygyuien
npodeccnoHanbLHon
OeAaTenbHOCTH

12. O6bem gucuunnuHbl B 3a4eTHbIX eaMHMUax/9Yac. (s coomsemcmesuu ¢ y4ebHbIM MIaHOM) —
71 252.

Popma NPOMEXYTOYHOM aTTecTaumMmn 3adeT / 9K3aMeH.

13. Buabl yue6HoOM paboThbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa

AyOVTOpHbIE 3aHATUSA 118 118
B TOM 4uncne: nekunmn 50 50
npakTu4eckme - -
nabopartopHble 68 68
CamocTtosaTenbHas paborta 98 98
dopma NpomexyTo4Hon aTTecTaLmm
(3ayem —4,25 yac. / ak3ameH — 5,95 36 36
yac.)

UToro: 252 252

13.1. CopepxaHme AUCLMUNIINHBI

n/n HanmeHoBaHue pasgena
CogepxaHue pasgena AMCUUNIUHBI
AVCUMNIUHBI
1. Jlekuum
1.1 CwncteMbl koopanHaT. MpeameT Kypca aHanuTnyeckon reomeTpun. Kpatkui
BekTopbl 1 npamas nuHua uctopmdeckun obsop. [lekaptoBa cuctema KoOopAamHaT Ha
Ha MIoCcKOCTW. NIOCKOCTU, MpocTenune 3agadmn, Teopema Hesol. YpaBHeHue

NVHUK, NONSAPHbLIE KOOPAMHATLI, NapannensbHbI NepeHoc.
KoopaunHatbl BekTopa, KonnuHeapHble BEKTOPbI, pa3noXeHue rno
OBYM HEKOMMUHeapHbIM, cKanspHoe npon3seaeHune.
MpeobpasoBaHue cuctembl koopavHat. MHBepcus. MNprumepbl Ha
BbluncneHus obpasos. [Npsimasi Ha NIOCKOCTM Kak ypaBHEHWE
nepBoKn CTENEHN OT ABYX NEepPeMEHHbIX. YpaBHEHMEe NPSMOoNn C
yrnosbIM KoadpdumumeHToM. BaanmHoe pacnonoxeHune osyx
npsamMbIx. My4ok NpaAMbIX Ha NNockocTu. PacctosaHue Toukn Ao
NPSAMON. Yron mexay ABYyMs NPSMbIMAN.

1.2 KpvBble BTOporo nopszka KoHnyeckune ceveHus, ypaBHEHUS KOHUYECKUX CeYEHN B
NonsipHOM CUCTEME KoopauHaT. N3ydeHne KOHMYECKMX CEYEHNN.
CsoiictBa annwunca, runepbonbl, napabonbl. KacatenbHas k
KOHUYeCKOMY ceveHnto. PokarnbHble CBOMCTBA KOHNYECKNX
ceyeHnn. OnTuYeckne CBOMCTBA KPMBbLIX BTOPOro nopsifka.




dokanbHble CBONCTBA KOHUYECKMX CEYEHUN. [lnameTpbl KPpUBBIX
BTOpPOro nopsgaka. Knaccndukaums KpuBbix BTOPOro nopsaka.
MHBapuaHTbl KpUBbLIX BTOPOro nopsigka. LieHTpbl KpuBbIx
BTOPOro nopsiaka.

13

BekTopbl B npocTpaHcTBe.

BekTopbl B NpoCTpaHCTBE, pa3foXeHue Nno Tpem
HekoMMraHapHbIM BEKTOpaM. BekTopHoe nponsseneHue,
npUMeHeHne BEKTOPHOro npou3seneHus. CmeluaHHoe
npousseneHune. NpeobpaszoBaHne cUCTEMbI KOOpAMHAT B
NPOCTPaHCTBE.

1.4

YpaBHeHVEe NOBEPXHOCTU U
KpMBOM B MPOCTPaHCTBE.

YpaBHeHVEe NOBEPXHOCTN N KPUBOW B NPOCTPAHCTBE. YpaBHEHne
nnockocTn. PacctosiHue ToukmM 40 NAOCKOCTU. YTon mexay
OBYMsI MAockocTaMuU. MNMy4oK NnockocTen. YpaBHEHMS NPsSiMOn B
NpoCTpaHCTBE. Yron mexay ABymsa npambiMu. MNMpamas n
NIOCKOCTb.

15

lMoBepxHOCTM 2-ro nopsigka.

Annuncouna, runepbononapl.

Mapabonounabl, KOHYC, uunuMHApbl. MeToa ceyveHunn.
Knaccudumkaumsi noBepxHOCTEN BTOPOro nopsigka. MHBapuaHTbl
nosepxHocTen. [pamonuHenHblie obpasytoLlne.
MpsimonuHerHble obpasytoLLme 04HONONOCHOro runepbononaa.
MpsimonuHenHble obpasyoLme runepbonnyeckoro
napabonowvga. KpyroBble cedeHnst MOBEPXHOCTEN BTOPOro
nopsigka. [jnametparnbHbie NIockocTu. MNocKoCcT! CUMMETPUMN.
[‘MaBHble HanpaBreHWs NOBEPXHOCTEN BTOPOro nopsaka.

. npaKTVI‘-IeCKVIe 3aHATUA

2.1

2.2

3. JTabopamopHbie pabomsbi

3.1

Cwnctembl koopanHaT.
BekTopbl 1 npsimas nMHUsS
Ha MIoCcKOCTMU.

[ekapToBa 1 nonspHas cMcTeMbl KOOPAMHAT, NPOCTENLIME
3agauu (pacctosiHue mexay ABYMS ToYKamu, AeneHne otTpeska
B 3aJaHHOM OTHOLLUEHUW, NnoLwadb TPEeYyronbHuKa). YpaBHeHne
NVHUK, NONSAPHbIE KOOPAMHATLI, NapannenbHbli NepeHoc.
KoopaunHaTbl BeKTopa, KONfMHeapHble BEKTOPbI, pasnoXeHne
BEKTOpa Mo [IBYM HEKONIIMHEapHbIM BEKTOPaM, CKanspHoe
npousseneHue. NpeobpasoBaHme CMCTEMbI KOOPAUHAT.
WuBepcus. Npumepsbl Ha BblvncneHnsa obpasos. lNpamas Ha
nnockoctn. O6Llee ypaBHEHME NPSMON NMNHUM HA NITOCKOCTH,
ypaBHeHue npsMon ¢ yrnosbiM KOIMPULMEHTOM, ypaBHEHNE
npsiMoin B oTpeskax. BaanmHoe pacrnonoxeHue AByX MpAMbIX.
IMy4oK NpsiMbIX Ha NSIOCKOCTU. PaccTosiHWe OT TOYKM 40 NPSMOWN.
Yron mexay ABYMsl NPsiMbIMMU.

3.2

KpuBble BTOporo nopsaka

Kpusble BToporo nopsigka. OKpy>XHOCTb. QnnNunc, CBONCTBa
annunca. N'mnep6ona, ceorcTBa runepbonsl. Mapabona,
cBoWcTBa napabonkl. KacatenbHas K KpMBOW BTOPOro nopsigka.
HdrnameTpbl KpMBbIX BTOpOro nopsigka. Knaccudpmkaums kpmsbix
BTOPOro nopsiaka. VIHBapmaHTbl KpMBbLIX BTOPOro Nopsiaka.
LIeHTpbI KpMBbLIX BTOPOro nopsigka.

3.3

BekTopbl B NpocTpaHCTBe.

BekTopbl B NpOCTpaHCTBeE, pasnoxeHue no TpemM
HekoMmnnaHapHbIM BekTopaM. CkansipHoe npoussegeHve
BEKTOPOB B MpOCTpaHCcTBe. BekTopHOE nponsseaeHue,
npUMeHeHne BEKTOPHOIo Npou3BEAEHUs], ero CBONCTBaA.
CwmelwaHHoe npounssegeHne u ero ceouctsea. [peobpasoBaHue
CUcTeMbl KoopAMHAT B MPOCTPaHCTBE.

3.4

YpaBHeHVe NOBEPXHOCTU U
KPUBOW B MPOCTpaHCTBE.

MpuMepbl ypaBHEHUI NOBEPXHOCTEN N KPUBBLIX B MPOCTPAHCTBE.
Ob6LLee ypaBHeHME NNOCKOCTW, HOPMasbHbIN BEKTOP.
YpaBHeHue NNocKocTU, npoxoasilen Yepes Tpu 3afaHHble
TOYKW. PaccTosHne Tovkun A0 NocKoCTU. Yron Mexay AByMs
nnockoctamu. Myyok nnockocten. ObLLme 1 KaHOHNYeCKne
ypaBHeHUsI NPsIMON B NpocTpaHcTBe. [MapameTpuyeckue
ypaBHEHUsI NPSIMON, YpaBHEHUS MPSAMON, NPOXoasiLen Yepes
ABe 3ajaHHble TOYKK. Yron Mmexay AByms npsMbiMuy. [Npamas un
NI0CKOCTb.

3.5

[MoBepxHOCTU 2-ro nopsigka.

Annuncoung, rmnepbonovgbl. Napabonoungpl, KOHYC, LMAVHAPHI.




MeTopg ceveHuin. Knaccmdgumkaums NOBEpXHOCTEN BTOPOroO
nopsigka. ViInBapmaHTbl MOBEPXHOCTEN 2-ro Nopsaka.
OuameTtpanbHble NnockocTu. [IoCKOCTM CUMMETPUN.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)
Ne HaumeHoBaHue Tembl
CamocTtosATenbHas
n/n (pasgena) oucumnnmHbl Jlexumm | MNpaktnyeckme | JlabopaTopHble pa6oTa Bcero

CwncteMbl koopanHaT.

1 BekTopbl 1 npamas nuHusa 12 - 20 20 52

Ha NNocKoCTn

2 KpuBble BTOporo nopsigka 10 - 12 20 42

3 BekTopbl B NpoCTpaHCTBE 6 - 10 16 32

4 YpaBHel:me NOBEPXHOCTU U 6 i 14 20 40

KPVMBOWN B MPOCTPaHCTBE
5 [MoBepxHOCTKM 2-r0 nopsaka 16 - 12 22 50
Utoro: 50 - 68 98 252

14. MeToau4yeckue ykasaHus ansi obyyarowmxcs no 0CBOEHNI0 AUCLUNIIUHBI
(pexkomeHOayuu 06ydaroulUMCS 10 0C80EHUI0 QUCUUIIIUHBI: paboma ¢ KoHcriekmamu nekyud, npe3eHmayuoHHbIM
Mamepuariom, 8bIrosIHeHUe rnpakmuyeckux 3adaHull, mecmos, 3adaHull mekyweli ammecmauuu u m.d.)

MpY NPOXOXAEHUWN AUCLMMNMHBI UCTIONb3YIOTCA aKTUBHbIE U MHTEPAKTMBHbIE POPMbI NMPOBEAEHUSA NEKLUI
M nabopaTopHbIX 3aHATWA, WM OCYLLIECTBMSIETCA KOHTPOSb MOCELLAaeMOCT W BbIMOMHEHWS BCeX BWUOOB
camocTosiTeNlbHO paboTbl. B TeuyeHve cemecTpa CTyAeHTbl pellaloT 3adayu, ykasaHHble npernogaBaTeneM, K
KaXkdomy 3aHsATU0. B cemecTpe npoBoanTcs 2 KOHTPOIbHbIE paboThl (Ha NabopaTopHbIX 3aHATUAX).

B TeueHue cemecTpa CTydeHTbl Ha nabopaTopHbIX 3aHATUSIX pellalT WHOMBUAYanbHble 3adaHus,
COOTBETCTBYIOLLEro BapuaHTa. BapuaHTbl 3afaHuWii MMEOTCA B METOAMYECKOW nuTepaType U pasmelleHbl B
WHTepHeTe. OTV Ke BapuaHTbl U MEeTOAUYECKYID NUTepaTypy CTYAEHTbl MOryT MofyyYuTb no e-mail. PesynbTarthl
camocTosATe NbHbIX paboT 3a4MThIBAOTCA BO BpeMsi 3a4eTa.

15. lMepeyeHb OCHOBHOM WU [AOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeT,

HeobGXxoAMMbIX ANA OCBOEHUSA AUCLUUNIINHBI (criucok numepamypbl 0QpOPMISEMCs 8 COOmeemcmeauu
¢ mpebosarusimu FOCT u ucrionsb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKO8)
a) OCHOBHagd nuTeparypa:

Ne n/n McTouHMK

1 Mpueanos, UBaH UBaHoBUY. AHanUTU4eckasi reomeTpus : ydebHuk / V. U. MNMpueanos .— Mockea :
Jlanb, 2007 .— 304 c. : vn.

2 NocTtHukoB, Muxann Muxainnosuy (1927-2004) . AHanuTu4eckasa reometpus. Jlekumm no
reomeTpuu : y4eb. nocobue. Y. 1/ M. M. MocTHukoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : vn.
MuHocueB, B. B. Kypc matemaTvku ons TeXHUYECKNX BbICLLIMX y4ebHbIX 3aBegeHnn. YacTtb 1.

3 AHanutnyeckas reometpus. lNpeaens! u paabl. PyHKLUMK U NPOU3BOAHbIE. JInHEHasa n
BekTopHasi anrebpa : / MuHocues B.B., Mywkape E.A., 3ybkos B.I"., Jlsaxosckuii B.A. — Mocksa :
JlaHb, 2013 .—

MpakTnyeckoe pyKoBOACTBO K pELUEHMI0 3afa4 Mo BbICLLIEN maTeMaTuke. JlnHenHas anrebpa,

4 BEKTOpPHasi anrebpa, aHanuTu4eckas reomeTpus, BBEAeHMe B MaTEMaTUYECKUIN aHanus,
nponssogHas un ee npunoxenus : / N. A. Conosbes, B. B. LLleBenes, A. B. Yepeskos, A. HO.
PenuH .— Mocksa : JlaHb, 2009 .— 319 c. : vn. ;

0) fononHUTenbHasa nuTeparypa:

Ne n/n McTOYHNK
CemeHos E.M. AHanumu4deckasi ceomempusi Ha rnnockocmu / E.M.CemeHos, C.H.Y«kcycos ;
5 BopoHexckuli 2ocydapcmeeHHbIl yHusepcumem. — BopoHex : Misdamenbckul dom BI'Y, — 94
c

Egpumos H.B. Kpamkuti Kypc aHanumudeckol eeomempuu : y4ebHuk dnsi cmyd. ey3oe / H.B.
Ecgpumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.

Ecmmos H.B. KpaTkuii Kypc aHanMTuyeckom reometpum : y4ebHuk onsa ctya. sysos / H.B.
EdumoB .— MN3g. 13-e, ctep. — M. : duamarnut, 2005 .— 238 c. : un.



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

8 lNozopenos A.B., leomempus./ A.B.lNozopernos. - M.: Hayka, 1978. — 208 c.

9 UnbuH B.A.. AHanumu4eckas eeomempus. /B.A. UnbuH, 3..TNo3HsK - M.: ®usmamnum, 2002. —
240 c.
Mycxenuweunu H.U. Kypc aHanumudeckout eeomempuu. /H.U.Mycxenuweunu. - Cl16.: flaHb,
101 2002, — 655 c.

11 Modenos I1.C. AHanumuydeckas eceomempus./lI1.C. ModeHos. - M.: 130-eo MY, 1969. - 698c.
MoropenoB, Anekcen BacunbeBu4. AHanutuyeckas reomeTpus : y4ebHuk onsa ctya. mart. u
dus. cney. By3oB / A.B. MNMoropenos .— 4-e u3g., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agayvyHuK-NpaKkTMKyM MO aHanMTUYEeCKON reomeTpun 1 BbicLern anrebpe : YuyebHoe nocobue /
Mop obw. pen. B.A. Bonkosa; JleHuHrp. roc. yH-T uMm. A.A. KnaHosa .— J1. : N3a-Bo JIeHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MHGOPMaLIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (orumnanbHble pecypebl MHTEPHET)™:
Ne n/n Pecypc
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — oghuyuanbHbili calim Mamemamu4eckoz2o hakynbmema BI'Y
5. | http:www.math.msu.ru — ogbuyuansHbsil caim mexmama MY

* Bnavane ykasbiBawoTcd OBC, ¢ koTopbiMM wumeroTcss goroBopa y BIY, 3ateM OTKpbITble 3NEeKTPOHHO-
obpasoBartenkbHble pecypchbl

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecneyeHus Ansi CaMOCTOATENbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobus, 3adaqyHuKku, Memoou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4ecKux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n McTOoYHUK
1 Lly6epbunnep O.H. 3adayu u ynpaxHeHus no aHanumu4yeckou eeomempuu. /
O.H.Llybepbunnep. - Cl16.: JlaHb, 2003. — 366 c.
5 baxesanoe C.B. Cé6opHuk 3aday rno aHanumu4deckoul eeomempuu. /C.B. baxeasnos, I1.C.
ModeHos, A.C.[lapxomeHko. - M.: Hayka, 1964. — 327 ¢

17. UHcpopmaLMOHHBbIE TEXHOSOMMU, UCNOoNb3yeMble ANA peanu3auum yyebHoun
ANCLUUNSINHBI, BKITHOYaAa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cuctembl (Mpu Heo6XOAMMOCTH)

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:
(npu ucronb3oeaHuu 1abopamopHo20 060pydo8aHUsI yKa3bieamb MOJIHbIU epeyeHb, npu 6obLWOoM Konudecmeae
0bopydosaHusi MOXHO 8bIHecmu OaHHbIU pa3der 8 rnpuroxeHue K paboyel npozpamme)

19. ®oHA OLEHOYHbIX CPeacTB:

19.1. MNepeyeHb KOMNETEHLMUN C YKazaHUeM 3TanoB (hOpPMMPOBaAHUA U
nnaHMpyeMbiX pe3ynbTaToB 00y4YeHus

Kog u MnaHupyemble pesynbTaTbl 0Oy4eHns OT1anbl
cogepxaHve (mokasaTenu OOCTUXEHUS 3a4aHHOMO YPOBHS dopmupoBaHus o0C*
KOMMeTeHL MM OCBOEHMS KOMMNETEHLUN NOCPEACTBOM KOMMeTeHL MM (cpeacTtBa
(vrn ee yactn) hOopMMPOBaHUS 3HAHWI, YMEHUI, HABbLIKOB) (pasgenbl (TemMbl) OLEHVBaHWs)

ONCUUNIWHBI UK
MoZynsa u nx
HanMeHoBaHue)

3Hamb: OCHOBHbIE MeTOAbI 1.Cucrtemsl
camoopraHusauum n camoobpasoBaHus, KoopauHaT. BekTopbl

VYeTHBI o1npoc
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OK-7

OCHOBHYHO 1 JOMNOSNTHUTENBHYO NUTEpaTypy W NpsiMas fMHUA Ha (YO)
Nno aHanMTUYeCKON reoMeTpun, OCHOBHbIE MIOCKOCTW. TCCTHpOBaHI/IC (T)
aTanbl U NOCNeAoBaTeNbHOCTb BbIMONHEHMS | 2. KpvBble BTOPOro KoHTponbHast
CaMOCTOSATENbHON paboTbl, BKMOYas gogﬂnka. pabora (KP)
eXxeaHeBHblE JOMaLUHME 3aaHusl, a TaK e . Bektopbl B
I'IOJJ,F;(")TOBKy K EOHTpOﬂbeIMﬂpa6OTaM " I'IpOCTpaIE)CTBe. CamoctosresbHas
3K3aMeHy; 4. YpaBHeHue pabora (CPC)
NOBEPXHOCTY W Komnoxsuym
KpuBOW B 3ager
NPOCTPaHCTBeE. OK3ameH
5. NoBepxHOCTN 2-T0
nopsgka.
Ymemb: caMoCTOATENbHO pelaTh Kak 1.Cuctemsl

TeopeTn4decKkmne, TaKk U npakTtn4eckme 3agadn
aHannTU4eckom reoMeTpun, HaxogunTb

koopauHaTt. BekTopbl
U NpsiMast IMHUS Ha

YcTHBIN onpoc

HeobXoAMMbIV AN U3y4eHuss MaTepuan, Kak | NiocKoCTU. (YO)

Ha TBEPAbIX, TaK U HA 3NEKTPOHHbIX 2. KpuBble BTOpOro Tecruposanue (T)

HOCUTensX; nopsiaka. KonTponbHas
3. BekTopbl B paborta (KP)
NPOCTPaHCTBE. CamocrosTenbHas
4. YpaBHeHune pa6ota (CPC)
MOBEPXHOCTY U Komtoksuym
KpuBOWi B 3auer
NMPOCTPaHCTBE.
5. NoBepxHOCTN 2-T0
nopsigka.

OrnK-1 3Hamb: OCHOBHbIE NMOHATUSA, 1.Cucrembl

onpeaernieHnst BEKTOpHoW anre6pbl u
aHanUTUYEeCKON reoMeTpUM OCHOBHbIE

koopauHaTt. BekTopbl
N NpAMast NMMHUS Ha

VYeTHBI onpoc
(YO)

3agayn aHanMTN4ecKon reomeTpun, NNOCKOCTW. Tectuposasnue (T)
hOpMYynNMpPOBKN TEOPEM U METOAbI X 2. KpvBble BTOpOro KoHTpoIbHas
AoKasaTenbCcTBa; nopsgka. patota (KP)
3. BekTopbl B
NPOCTPaHCTBE. CamMocTosTenpHas
4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU U Komnoksuym
KpunBOW B 3aduer
NpoCTpaHCTBe. DK3aMeH
5. NoBepxHOCTN 2-T0
nopsgka.
Ymems: aHanuanpoBaTb anrebpavdeckue 1.Cuctemsl

ypaBHEHNSA NepBOM N BTOPOW CTENEHN Ha
NSOCKOCTN U B MPOCTPaHCTBE, CTPOUTL

KoopauHaT. BekTopsl
1 NpsiMas fMMHUA Ha

VYceTHsll onpoc
(YO)

COOTBETCTBYHOLUME UM JIMHUM N NMOBEPXHOCTK, | MAOCKOCTW. Tectuposanne (T)
onpenernaTb BUA KPUBbLIX U NOBEPXHOCTEN 2. KpuBble BTOpOro KoHTponbHast
BTOPOrO Mopsifika, A0Ka3biBaTb OCHOBHbIE nopsigka. pa6ora (KP)
TeopeMbl aHanNnUTUYeCKon reomeTpun n 3. Bektophl B CaMOCTOSTeIBHAS
elwaTtb 3agauu; NpoCcTpaHCTBe.
P : 4?YpapBHeHme pabora (CPC)
MOBEPXHOCTU U Kommoxsuym
KpunBOW B 3aduer
NpoCTpaHCTBe. DK3aMeH
5. MNoBepxHoCTN 2-TO
nopsigka.
Bnadems: 0CHOBHbIMM METO4AMM 1.Cucrtemsl VeTHBIN onpoc

“ccneaoBaHns anrebpandyeckux IMHNUM 1
NoBEpPXHOCTEN NepBoro U BTOPOro nopsiaka,
OCHOBHbIMV METOAaMU JokasaTeslbCcTea
TEOPEM U peLLEHNs 3a[ay aHanMTUYeCKoN
reoMeTpuu.

KoopauHaT. BekTopsl
N NpsiMasi IMHUS Ha
NNOCKOCTH.

2. KpuBble BTOpOro
nopsiaka.

3. Bektophbl B
NpoCTpaHCTBe.

4. YpaBHeHue
NOBEPXHOCTU 1

(YO)
Tectupoanue (1)
KonTponbHas
paborta (KP)
CamocTosTenbHas
pabora (CPC)
Konnoxsuym
3auer




KpvBOW B DK3aMeH
NpOCTpaHCTBe.
5. NoBepxHOCTN 2-T0
nopsiaka.
MpomexyTo4yHaa aTrectauusa KM

*

B rpacde «®POC» B obGs3aTenbHOM Mnopsgke MNepevncnsaloTCa OLEeHOYHblE CpeacTBa TeKyllen u
NPOMEXYTOYHOWN aTTecTaumn.

19.2 OnucaHne KpuTepueB U LWKanbl OLEHUBAHUA KOMNEeTeHUun (pe3ynbTaTtoB OOy4YeHusA) npu
NPOMEXYTOYHOM aTTecTauum

Mpumep:

Ona oueHuBaHua pesynbTatoB OOy4eHUS Ha 9SK3aMeHe/3adeTe MCMonb3ylTca crnegylowme
nokasatenu (3YHbl 13 19.1):
1) 3HaHMe y4ebHOro matepmana v BrnageHne NoHATUNHLIM annapaTtoM aHanUTUYEeCKON reoMeTpuu;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnncTpupoBaTb OTBET NpUMepamu, paktamu, JaHHbIMU HayYHbIX UCCNeaoBaHUM,
4) ymeHne aHanusvMpoBaTtb anrebpanyeckme ypaBHEHWUs MEPBON U BTOPOW CTEMEHM Ha MIIOCKOCTM U B
NPOCTPaHCTBE, CTPOUTb COOTBETCTBYIOLLME UMM NUHUN U MOBEPXHOCTU, ONpenensTb BuL KpUBbIX W
NMOBEpPXHOCTEN BTOPOro nopsaka, AoKa3biBaTb OCHOBHbIE TEOPEMbI aHANMTUYECKON reOMeTpUn 1 peLllaTb
npakTuyeckme 3agayu;
5) BnageHne OCHOBHbIMW METOA4aMMU UCCReLoBaHns anredbpanyeckmx IMHUIA U NOBEPXHOCTEN NEPBOro M
BTOPOro nopsika, OCHOBHbIMW MeTOAaMW [oKa3aTenbCTBa TEOPEM U peLLeHUs 3aday aHanmuTUyYecKomn
reomeTpuu;

[na oueHuBaHMA pes3ynbTaToB ODOy4Y4eHMsI Ha 3K3ameHe ucrnonb3yeTcs 4-6annbHas wana:
«OTIIMYHOY», «XOPOLLO», YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

[lns oueHVBaHWs pe3ynbTaToB 0O0y4YeHMs1 Ha 3a4eTe UCMOoNb3YeTCsl — 3a4TEHO, He 3a4TEHO.
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKambl OLEHMBaHNS pe3ynbTaTtoB 00y4YeHUs:

YpoBeHb
KpuTepumn oueHuBaHnA KoMnNeTeHUnin cchopmmpoBaH LLikana oueHokK
HOCTH
KOMMeTeHUun
lNonHoe coomeemcmeue omeema obyuaroujezocs ecem | [losbiweHHbIl Omnu4Ho
rnepeyucrneHHbIM  KpumepusM.  [IpoOeMoHcmpuposaHO  3HaHuUe ypOo8eHb
OCHOBHbIX  MOHAMUU, ornpedesieHUss B8EKMOPHOU  anzebpbl U (3a4meHo)
aHanumu4yeckol 2eoMempuu OCHOBHbIX 3aday aHaiumu4Yeckol
eeomempuu, gopmynuposku meopem u Memoosbi ux
Ookazamesnbcmea, yMeHUe  aHanusuposampb  arnzebpaudyeckue
ypasHeHuUs1 rnepeol U 8mopol cmerneHU Ha [MIocKocmu U 8
fpocmpaHcmee, Ccmpoums coomeemcmeyruwue UM UHUU U
rnosepxHocmu, oripedesiime 8UQ KpuBbix U rMogepxHocmel 8mopo2o
rnopsidka, OoKa3blgamb OCHOBHbIE MeOPeMbl  aHanumu4eckou
2eomempuu U pewamp 3ada4du, eradeHue OCHOBHbIMU Memodamu
uccnedosaHusi anzebpaudeckux fUHUU U nosepxHocmel nepeozo u
8mopo20o rnopsidka, 0CHOBHbLIMU MemodaMu OoKazamesibcmea meopem

U peweHus 3aday aHanumu4yeckol eeomempuu.

Omeem Ha KOHMPOJIbHO-U3MEPUMEbHbIU mMamepuan  He Gasosbiti Xopouwio
coomeemcmayem OOHOMY U3 [epeyucrieHHbIX roka3amesel, HO ypOBEHb
obyyarowutica Gaem npasusibHble omgembl Ha OO0MnofHUMerbHbIe (3a4meHo)
80r1POCHI.

Hedocmamo4yHo npodeMOoHCmMpUpPO8aHO yMeHUe aHanu3uposams
aneebpaudeckue ypasHeHUsI repeod U 8mMopol cmeneHu Ha
riockocmu U 8 npocmpaHcmee, uniu cmpoums coomeemcmesyowue
UM JTUHUU U rnogepxHocmu, onpedesiimb 8ud Kpusbkix U rnogepxHocmel




8mopozo nopsidka, O0oka3sbigamab OCHOBHbIE meopembi
aHanumuyeckol 2eomMempuu unu pewams 3adaqu.

Unu codepxamcsi omodernbHble npobenbl  pu  UCMOb308aHUU
OCHOBHbIX Memo008 uccriedosaHusi asieebpaudyeckux nuHUU U
rnosepxHocmeli Mepeoeo U 8mMopoz2o Mopsidka, unu mMemodos
O0okazamesnibcmea meopeM U peweHuUss 3aday aHanumuyeckol
2eomempuul.

Omeem  Ha  KOHMPOJ/IbHO-USMEPUMESbHbIU — Mamepuan  He
coomeemcmeyem JiobbiM 08yM U3 MEPEYUCIIEHHbIX rokasamened,
obyyarowutica Oaem HernosnHble omeembl Ha O0nofHUMesbHbIe
gorpocekl. [JeMoHcmpupyem YyacmuyHoe 3HaHUe OCHOBHbLIX MOHSIMul,
onpederieHuUll 8eKMopHoU anzebpbl U aHarumu4Yeckolu 2eomempud,
OCHOBHbIX 3alday aHanumuyeckol eeomempuu, OPMYynIUPOBKU
meopemM U MemoObl uUx OQoKazamenbcmea UuUnu He ymeem
aHanusuposams aneebpaudeckue ypasHeHusi nepeoli u emopol
cmerneHu Ha nAockocmu U 8 [pocmpaHcmee, Uusfu  cmpoums
coomeemcmeyowue UM JSIUHUU U [108EPXHOCMU, onpedensimb 8ud
KpusbIx U rosepxHocmeli 8mopo2o nopsioka, 0oKasbleamb OCHOBHbIE
meopeMbl aHanumu4Yeckol eeoMempuu unau pewams 3adayu.

Unu umeem He rnosnHoe npedcmassieHue 06 Ucnosib308aHUU OCHOBHbIX
memodos uccnedosaHusi anzebpaudeckux nUHUU U rogepxHocmeu
nepgo2o u emopozo nopsidka, unu memodos, doryckaem
cywiecmeeHHble owubku npu O0okazamesibCmee meopeMm  usnu
peweHuu 3aday aHanumMu4eckol eeoMempuul.

lNopoeoenili
ypOBeHb

Yoosnemsopu-
mersibHO

(3a4meHo)

Omeem  Ha  KOHMPOJbHO-U3MEPUMESbHBIU ~ Mamepuarn  He
coomeemcmeyem sitobbIM mpemM U3 repeducsIeHHbIX rnokasamered.
Ob6yyarowutics OeMoHcmMpuUpyem OmpbIBOYHbIE, ¢hpasMeHmapHble
3HaHusi, donyckaem 2pybbie owubku rnpu 0okazamesibCmee meopem
unu peweHuu 3aday aHasaumuyeckol eeomempuu.

Heydosnemeopu-
meJibHO

(He 3a4ymeHo)

19.3 TunoBble KOHTPOJIbHbIE 3aAaHUA WM UHbIEe MaTepuanbl, H906XOAMMbIe AnA OUEeHKU

3HaHUN, YMEHWNU, HaBbIKOB U (MNK) onbiTa AeATEeNbLHOCTH,

XapakTepusyowme 3Ttanbl

¢hopMmupoBaHuA KOMNEeTeHLUM B NpoLiecce 0OCBOEHUA obpazoBaTenibHOM NporpaMmmsbl

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:

JlexkapToBbl KOOPIMHATHI, TPOCTEUIIINE 3a1a4H.
TeopemMa UeBsl.

KoopauHnaTel BeKTOpa, KOJUIMHEAPHBIE BEKTOPHI.

[Ipsimas Ha MJIOCKOCTH, MTyYOK MPSMBbIX.
PaccTosiHre OT TOUKH 10 IPSIMOMA.
[IpeobpazoBaHue CUCTEMBI KOOPAUHAT.
NuBepcusi.

RHBOOo~NoO O~ WNE

12. H3yuyeHue KOHUYECKUX CEUEHHIA.

13. KacarenbHast K KOHUYECKOMY CEUEHUIO.

14. ®okanbHbIE CBOMCTBA KOHUYECKUX CCUCHUM.
15. OnTuyeckue CBOMCTBA.

16. dumamerpsl.

17. Knaccudukanus KpuBbIX BTOPOTO MOPSAKA.

YpaBHEHUE JTUHUH, OJISIPHBIE KOOPAMHATHL, IAPAJUIECIIBHBIN IIEPEHOC.

Paznoxxenue 1o ABYM HCKOJUIMHCAPHBIM BCKTOpPaM, CKAJIIPHOC IIPOU3BCACHUC.

0. Konuueckue ceyeHusi, KOHUYECKUX CEUYEHUI B MOISPHON CUCTEME KOOPIMHAT.
1. VYpaBHeHMS KOHMYECKUX CEUEHUN B JIEKAPTOBOM CHCTEME KOOPAHUHAT.



18. VuHBapuaHTHI.

19. [leHTpBI KPUBBIX BTOPOTO MOPSIKA.

20. Ilpumenenust GOKaIbHOTO CBOMCTBA TUIEPOOIIBI.

21.  BexTopsl B IpOCTPaHCTBE, Pa3I0KEHUE IO TPEM HEKOMILIAHAPHBIM BEKTOPAM.
22. BektopHOE NpOoU3BECHUE.

23. CwmenranHoe MpoOU3BEICHUE.

24. llpeobpazoBaHne CUCTEMBI KOOPJAWHAT B TIPOCTPAHCTBE.

25. YpaBHeHHE IOBEPXHOCTH M KPUBOH B TIPOCTPAHCTRBE.

26.  YpaBHEHHE TUIOCKOCTH, PACCTOSTHUE OT TOYKH JIO TUIOCKOCTH.

27. YpaBHEHHS IPSIMOH B IPOCTPAHCTBE.

28. IlpsMas ¥ TUIOCKOCTb.

29. Dnnuncou, rurnepOOoIOnIbI.

30. IlapaGosoumasl, KOHYC, IHJIAHIPHI.

31. VYmporienne ypaBHEHUS TOBEPXHOCTH.

32. Knaccudukaius noBepxXHOCTEH 2-T0 TOPSAKA.

33. IIpsamonuHeliHbIe 00pa3yoIIHe.

34. IlpsmonuHelHbIE 00pa3yOIIHE OHOMOIOCTHOTO runepbotona 1,2.
35. IIpsamonuHeiiHbIe 00pa3yONIHe TUIIEPOOTUISCKOTO apadorona.
36. Kpyrossie ceueHusl.

37. JlmameTrpanbHbIC MIJIOCKOCTH.

38. IlnockocTu CUMMETPHH.

39. T'naBHbIC HampaBlICHUS.

40. VnHBapuaHThI MOBEPXHOCTEH.

41. TlpoekTuBHBIE MPOCTPAHCTBA, AHTAPMOHHUECKOE OTHOIIICHHUE.

19.3.2 NepeyeHb NpakTUYECKUX 3aJaHUN

1. HaiiTi BHYTpEHHHE yTJIbI TPEYTOJILHUKA, CTOPOHBI KOTOPOTO BBIPAXKEHBI ypaBHEHHSIMU X — Y — 3 = 0,
X-3y—4=0, 4x+2y+3=0.

2. lanbl ABe BepLIMHBI TpeyroibHuka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1).
Haiitu tpetsio Bepmnny C.

3. Uepes TouKy nepecedeHus mpsMbIXx X +y—6 =0, 2X—y—3 =0 mpoBecTH NpsAMYyI0 MO yriaoM B 45°
K psimoit 3x —5 = 0.

4. CTOpOHBI TPEeyroJibHUKA BhIpaXkatoTcst ypaBHeHUsIMH X +3y—2=0, 2x+y+5=0,3x-4=0.
Haiitn ypaBHEHHS BBICOT 3TOT0 TPEYTOJIbHUKA.

5. Ha mpsimoit 4x + 3y — 12 =0 HaiiTu TOUKY, paBHOYIaleHHYI0 OT Touek (—1,-2) u (1, 4).

6. Jlanbl ypaBHEHHUs ABYX CTOpPOH mapaiuienorpaMmma x +y—1=0, 3X—y+4 =0 u TOYKa nepecedeHus
ero quaronanei (3, 3). HaiiTu ypaBHEHUS BYyX APYIMX CTOPOH.

7. Ha ipsimoit x + 3y =0 HalTH TOYKY, paBHOYJAJICHHYIO OT Hadaia KOOPAWHAT U OT psiMOl X + 3y — 2
=0.

8. ana nmpsimast 3x — 4y — 10 = 0. Haiftu ypaBHEeHHE NPSMOH, TApAJIICIIBHON TAHHON M OTCTOSIIEH OT
HEE Ha pacCTOSHUU 3 €IMHULL

9. Haiitn paccTostHue Mexay napayienbHbIMU NpAMbIMA 3X +4y — 15=0 u3x +4y+20=0.

10. Hanincatp ypaBHEHUE NpSMOM, Ipoxoasiel yepe3 Touky A(S, 2) Ha pacCTOIHMM 4 €QUHUI] OT
touku B(-3, 1).

2
11. CocTaBuTh ypaBHEHHE KacaTelIbHbBIX K OKPY>KHOCTH C LIEHTpaM B Touke (3, 6) u panuyca g\/85

POXOJAIINX uepe3 Touky (1, —2).



12. Haiit yron Mexay OUCCeKTpucamMu yriioB, 00pa3yeMbIX NpssMbIiMUA 3X +4y —9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCHI BHEIIHETO YIlla A TpEyrojbHHUKA C BEPIIMHAMHU

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

14. Haiitu TouKy, paBHOYJaJIeHHYIO0 OT Touek M(4, —3) u N(2,—1) u orcTodiryto oT npsamoit 4x + 3y —
2 =0 Ha pacCTOSIHUM, PaBHOM 2.

15. Hanst uentp kBaapara C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 =0. CocTaBuTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.

16. B mpsiMOyroasHOM paBHOOEAPESHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U CepeinHa
runoteny3sl  K(4, 2). Haiitu ypaBHEHUs IBYX IPYrUX €ro CTOPOH.

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

18. 3nas ypaBHenune 3x —2y + 6 =0 oJHOI U3 CTOPOH yIjia U ypaBHEHHE ero OMCCEKTPUCHI X —3Y + 5
=(, cocTaBUTh ypaBHEHHE BTOPOI CTOPOHBI yIJa.

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

20. Haiitu ypaBHEHUE OKPY>KHOCTH, LIECHTP KOTOPOM JIEKUT B TOuke (4, 7) U KOTOpas KacaeTcs mpsMoun
3X—-4y+1=0.

21. Hammucatp ypaBHEHHE KacaTelbHOU K OKpyx)HOCTH (X + 1)2 + (y —3)2 =25 B Touke (3, 6).

22. HaiiTi ypaBHEHHUS KacaTeIbHBIX K OKPY:KHOCTH X2 +y2 = 10, mpoxozsimx uepe3 Touky (-5, —5).
23. HaiiT kacaTtenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayutensHbie npsmoit 4x + 6y —5 = 0.

24. Haiitu kacareiabHbIe K OKpYKHOCTH X2 +y2 + 5x = 0, mepneHIuKyIspHbIe K npsaMoi 4x —3y + 7 =
0.

25. OnpenenuTth SKCUEHTPUCUTET IUIUIICA, €CIIK OTPE30K, COSAUHSIONINMA ero (JOKyChl BUACH U3 KOHIIA
MaJioi OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET IUIHUIICA, €CITU PACCTOSIHIE MeXAY (OKycaMH PaBHO PACCTOSIHUIO
MeX1y KOHIIaMH OOJBIIION U MaJloi oceil.

27. OnpenennTh 3KCIEHTPUCHUTET IUIUTICA, €CITU eT0 0OJIbINasi OCh BTPOE OOJIbIIE MaJIOH.

28. I'unepOona kacaetcs npsamoit x — Yy —3 =0 B Touke (5, 2). CocTtaBUTh ypaBHEHHE 3TON THIIEPOOIIHI.
29. lana napabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAY, KOTOpast IeJuiIachk Obl B ATOM
TOYKE ITOI0JIaM.

30. Haiitu ypaBHEHUs1 AMaMeTpoB rapalbosbl y2 = 8X, CONPSIKEHHBIX C XOpJlaMH, HAKJIOHEHHBIMH K HUM
oA yriioM B 45°.

40. Haiitu Takyro TOuKy Ha mapadosne y2 = 12x, 9ToObI KacaTeiabHasi B Hel 00pa30BbIBaJIa C OCHIO
CUMMeTpuH napadossl yron B 30°.

41. Jlana napabona y2 = 10x. Haiitu k 3T0i mapabose kacaTelbHbIEe B TOUKaX, B KOTOPBIX OHA
nepecekaercs ¢ npsAMon y =4x — 5.

42. OnpenienuTh YroJl Mexy BeKTopaMu a U b, ecnu Bektop a + 3b meprneHAMKYIspeH K BeKTopy 7a
— 5b, aBekTop a—4b mMepHeHAMKYIsIpeH K BeKTopy 7a— 2b.

AB=c, BC=a, CA=bh, HaWTH BEKTOPBI,

43. 3Hast BEKTOPHI, CITy)KaIIHe CTOPOHAMH TPEYTOJIbHUKA
KOJIJIMHEapHbIe OMCCEKTpHCaM YITIOB 3TOIO TPEYroJbHHKA.

44. ]loka3zaTb, 4YTO CyMMa BEKTOPOB, COSAMHSIOIINX [EHTP MPaBMIILHOTO TPEYTOJIbHHUKA C €TO
BEpLIMHAMH, paBHA HYIIIO.

45. Tlpu kakoM 3HaueHUH Ko3(pPuiieHTa o BEeKTOpsl p = aat+S5b u g=3a—b okaxyrcs
KOJJTMHEAPHBIMH, €CITH @ U b He KOJUTMHEapHBI?

46. Bektopsl a, b, ¢ u d cBs3anbl cootHomenusmu a/\b = ¢/\d, a/\c =b/\d. [okazarp
KOJUIMHEApHOCTh BeKTOpoB a—d u b—C.

47. BeruucauTh AUHY AMaroHalieil napauienaorpaMmma, HOCTPOSHHOTo Ha BekTopax A =5p+2q u B=p

—3q, ecau U3BECTHO, 4TO | | :\/E, |q|=3 u (p~q)=mn/4b

48. 3Has B€ CTOPOHBI TPEYTOJIbHUKA

AB =3p-4q u BC=p+5q, BeruucauTh AnuHy ero Beicotbl CD mpu yclIOBHH, YTO BEKTOPBL P U ( —
NEePICHUKYIISIPHBIC IPYT APYTY AMHUYHBIC BEKTOPBI (OPTHI).



49. BexTop m, nepneHIuKyIApHbIA kK ocu Oz u K BekTopy a = ( 8; —15;3 ), oOpa3yeT ocTpslii yroi ¢
ocbto Ox. 3Has, uto |m |=51, HaAWTH €ro KOOPIUHATHI.

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

51. BekTop X, mepneHIUKYJISIpHBINA K BeKTopam a=(4;-2;-3) u b=(0; 1; 3 ), obpasyer ¢ ocbto Oy
TyIoO# yroi. 3Has, 4To | X | = 26, HaAlTH €ro KOOPIANHATHI.

52. BeIYUCIUTH CUHYC yTIila MeXKAY AUAroHalIsMU apajuieorpaMMa, IOCTPOSHHOTO Ha JaHHBIX
BEeKTOpax a=2m-+n—p u b=m-3n+p, r1e m, n ¥ p— B3aUMHO NEPICHIUKYISPHBIC SAUHUIHbIC
BEKTODBI.

53. Haiitu Touky, cuMMeTpuaHyto Touke A( 3; —7; 5) OTHOCUTENBHO INIOCKOCTH 2X — 6y + 3z — 42= 0.
54. B nyuke, onpeaensieMoM IIOCKOCTSIMU

3X+y—-22-6=0 u x—2y +5z2 — 1= 0, HalTH MWIOCKOCTH, IEPICHIUKYISPHbIE K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Yepes Touky M(-5; 16; 12 ) npoBeaeHsbI JiBe INIOCKOCTH: OJHA U3 KOTOPBIX COACPKUT och OX,
apyrasg —ock OY. Bbr4ucnuTh yroia Mexay STUMH JIBYMS TUIOCKOCTSIMH.

56. Hanmcatps ypaBHEHUE IIIOCKOCTH, IEPIEHIUKYIISIPHOM K MIOCKOCTH 5X Y +3Z2—-2=0 u
MepeceKaronieit ee mo npsMou, Jexaniel B miockoctu xOy.

57. Yepes nunHMIO niepecedeHus miockocted 4x —y+3z—-1=0 u x+S5y—z+2 =0 nposectu
IJIOCKOCTh, MEPIEHAUKYIISIPHYIO K INIOCKOCTH 2X —Y + 52 — 3 = 0.

58. IIpoBecTH MIOCKOCTh Yepe3 NEPICHANKYIIAPHI, ONMyIIeHHbIe U3 TOUku A( —3; 2; 5) Ha MI0CKOCTH
4x+y—-3z+13=0u x—-2y+z-11=0.

59. CocTaBUTh ypaBHEHUE IUIOCKOCTH, Tpoxosuiei yepe3 Touku L(0;0;1) u N(3;0;0) u
obpasytomieit yroin B 60° ¢ miaockocteio XOy.

60. B myuke, onpeensieMoM IIOCKoCTsIMH 2X +y—3z+2=0 u 5x + 5y —4z+ 3 =0, naiitu ase
HEePICHIUKYIIIPHBIC IPYT K APYTY IFIOCKOCTH, U3 KOTOPBIX OHA MPOXOAUT Yepe3 Touky A(4;-3;1).

19.3.4 TecTOoBbIe 3ag4aHuA

Ne BapuanTsl 0TBETOB
3a1a Ycnosue 3agaun 1 2 3 4
HHS
1 X2 y2
OKCIEHTPUCHUTET TUIIEPOOITBI 6 9 =1pasen 4/5 5/4 5/3 4
2 Kakue n3 ueTbipex IMI0CKOCTEH SIBISFOTCS B3aUMHO

MEPICHANKYISIPHBIMH:
(a) x+y—-z-1=0,
(6) 2x—2y+5=0, (a) u (0) (a) u (1) (©) u (B) (B) u ()
(B) 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 Boubinas nonyock amumnca 4x° +25y? =100 papua 4 25 5 2

Kakas u3 miockoctei

(a) 5x—2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(B) 2x-5y+5=0, (a) (6) (8) (r)
(r) 2x-5y+z+5=0

NIepHEeHANKYJIISIpHA PSIMOI

:y_—l 2;4?
3




6 K
; 2;(3;:;1 Egﬁz‘;iif;:‘?m nap NpsMbIX SABJIAIOTCA B3aUMHO ( a) 1 (b) (a) il (d ) (b) 1 (d )

(a)3x+5y—8=0; (b)3x—5y+8=0; (c)3x=5;| ¥ 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 JlaHbI TpU CTOPOHBI HapaIEIOrpaMmMa
5x—-3y—-14=0; 5x-3y+8=0; 2x+y+1=0. | y=-2x | 2x+y=4| y=2x-10| 2x+y=10

VYKaKuTe 4ETBEPTYIO CTOPOHY.

8 VYron mexay miockocTsMu 4X—2y+3z+7=0 u
4X—2y+3z+1=0 pasen 90° 60° 30° 0°

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

10 W2\

OKCLEHTPUCUTET JJIUIICA > + ry =1 paBeH 0.8 05 0.9 0.7

11 W22

OKCIEHTPUCUTET TUIEPOOIIbI T =1 paBeH 14 1,25 12 1,55

12 | Kakas u3 mpsMbIx

X y-1 z-4
A

x y-1 z-4
) 2= -=-Z2_"1
© 5 1 -3

X+2 z+4
(8) Y ,
3 -2 3
X y+1 z2-2
W55
nepHeHAnKysipHa ockoctd 2X—5y+10z2+5=07?

(a) ©) (®) (r)

19.3.4 NepeyeHb 3agaHUN ANA KOHTPOSbHbIX padboT

1. KoHTponbHas paboTta no teme «lpsiMas NMHUA Ha NJTOCKOCTUY:

Bapuant Nel
1. [IpoBepuTs, uto mpsimsie Y = 3x—=1, x—7 y= T u X+ y— 7=0 cnyxar croponamu paBHOGEIPEHHOTO
TPEYTOJIbHUKA.
2. CocTaBuTh ypaBHEHUE NPSMOM, JENALIEN IONOJAM OTPE30K MEXKIY TOUKAMH A(—3; 2) u B(5, — 2) u
oOpasytoreii ¢ oTpe3koM AB yron BaBoe Oomblieid, uem ¢ ocbio OX.
3. Haiiti nentp kpyra paguyca =8 u Kacarouierocst IByxX npsmbIx: 3X — 4y +10=0 u 3X+ 4y =0.
4. CocTaBuTh ypaBHEHHs CTOPOH poM0a, 3Has JABE MPOTHBOJIEKAIIUE €0 BEPLIMHBI A(—3; 1) , B (5, 7) u

mIonaab pomoa S=25 602.

5. CocTaBUTh YpaBHCHUSA CTOPOH TPEYroJIbHUKA, 3HAsA OJHY M3 €Ir0 BEPUINH A(3, - 4) " ypaBHCHHS ABYX BBLICOT

7Xx—2y-1=0u 2X-7y—-6=0.
Bapuant Ne2

1. 3Hasi ypaBHEHHsI OOKOBBIX CTOPOH PaBHOOGEAPEHHOro TpeyrojpHuka Y = 3 u X— Y+ 4=0, cocrasutns

YpaBHEHHE TPEThEW CTOPOHBI, PH YCIOBHH, YTO OHA TIPOXOIUT Yepe3 HadaJlo KOOPAMHAT.




2. CocTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIbHUKA, 3HAS JIBE €T0 BEPIIHHBI A(3, 5) , B (6, l) ¥ TOYKY TIepecedeHUs

ero mequan M (4; O)

3. Ha ocH OpJHMHAT HAHTH TOUKY, ONMHAKOBO YIAICHHYIO OT Hauana koopmunat i ot npsmoii IX —4Y +12=0.
4. Haiiti Touxy, cummerpianyio ouke Q (—2; — 9) oTHOCHTEbHO mpsiMoit 2X + 5y -38=0.
5. B TtpeyronnHuke A(—3; - 1) , B (1; - 5) , C (9; 3), cropousl AB u AC pasieneHsl B OTHONIEHUM

2, = 3, cyuTas OT O6H1€I71 BCPIIUHBI A. HpOBepI/ITL, 4YTO HOPAMBIC, COCAUHAIONMNEC TOYKU ACIICHHSA C IMPOTHUBOJICKAIIUMU
BEpHIMHAMU, U MCJIMaHa AM TNIEPECCKAOTCA B OJIHOH TOYKE

Bapuant Ne3
. T
1. U3 Touku A(G, 9) HampasleH Jyd nof yrimom — Kk npamod Y =— X+ —. Haiitu ypaBuenue myda,
OTPaXEHHOI'O OT 3TOM MPSIMOM.
2. COCTaBHTb YPAaBHEHHS KATETOB MPSMOYTOIBHOTO TPEYroIbHUKA, TLIOMAIh KOTOPOro paBHa 20 ei’., eClli H3BECTHO,

YTO €ro rurmoTeHy3a JICXKUT Ha OCU a6cuncc, a BEpIIMHA IPpAMOTO yTJjia COBIIAAacT € TOYKOI C (_1, 4) .

3. JlaH TpeyroyipHUK A(l; 2) , B (3, 7) , C (5, — 13) BrraucnuTh ANHHY HepHeHIUKYIApa, OMyILIEHHOTO U3
BepUIMHBI B Ha MeIuaHy, IPOBEACHHYIO U3 BEPIIUHBI A.

4. JlaHbl BEpIIMHBI TPEYTOJIbHUKA: A(—6, - 3), B(—4, 3) , C (9, 2) Ha BHyTpeHHel OnccekTpuce yrma A
HAWTH TaKylo TOUKy M, 4TOOBI YeThIpeXyroidbHuk ABMC okazaics Tpaneuue.

Ipsimbie  3X + 4y -30=0 u 3Xx-— 4y +12=0 «xacarorcs oxpyxkHocTn, paguyc koTopoii R = 5. Bbiumcauts

IUIOIIA/Ib YEeTHIPEXYTroJbHUKA, 00Pa30BaHHOTO ITUMHU KAacaTebHBIMH M PAIHyCaMH Kpyra, IPOBEJCHHBIMHI B TOUKH KacaHHUs.
Bapuant Ned

1. CocTaBuTh YpaBHEHHUs KAaTETOB MPSIMOYrOJBHOIO PAaBHOOEAPEHHOTO TPEYTOJNbHUKA, 3HAS YPABHEHHE THIOTEHY3bI
y= 3X+5 u sepumny npsmoro yria (4, — 1) .

2. IIpoBepUTH, YTO TOYKH A(—Z, — 2), B (—3, 1), C (7, 7) u D(3, l) CIy’KaT BEPIIMHAMH TPANeLru
U COCTAaBUTb YPABHEHUS CPEIHEH JIMHUYU U IUarOHaJIEeH STOU TpaneLnuu.

3. Ha paccrosiHuM 5 eluMHHIl OT TOYKH C (4; 3) MPOBECTH TPSIMYIO, OTCEKAIOUIYI0 PaBHBIE OTPE3KH Ha OCSX
koopauHat (18 Gamios).

4. JaHbl 1Be BEpIIMHBI TPEYroJbHUKA A(—G; 2) , B(2, - 2) w touka H (1, 2) HepPeCeYCHHs €ro BBICOT.
Brrancnuth KOOpAMHATH TpeThel Bepmmubl C (22 Ganna).

5. CocTaBUTh ypaBHEHHUS CTOPOH TPEYTOJIBHUKA, 3HAsI OJTHY U3 €T0 BEPIINH A(—4, 2) U ypaBHEHUS JIBYX MEJIUAH:

3X—2y+2=0 u 3x+5y-12=0.

2. KoHTponbHaa paboTta no Teme «BekTopHasa anre6pa u npsimas U NNIOCKOCTb B NPOCTPaHCTBEeY:

BAPUAHT Nel

1. Bexkropwr @, b, ¢ u d ceasaus coornomenusmu al\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTH BEKTOPOB
a-dub-c.

2. Tlpu kakoM 3HaueHUH KOO duImeHTa o BeKTOpsl P = aida+5b u q=3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH & |
b me komnmmHeapHs?

3. Haiirtu Touky, cummerpuunyto Touke A(3; -7; 5) oTHOCHTENBHO MmIocKoCcTH 2X - 6y + 37 - 42= 0.

4. B myuke, onpenensieMoM IockocTsIMUA 3X+ Y -2 -6=0 n X- 2y +5z - 1= 0, HaliTu MJIOCKOCTH, NEPIEHIUKYJIIPHBIE K
9THM OCHOBHBIM IJIOCKOCTSIM.



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

5. Hammcars ypaBHEHHE IUIOCKOCTH, IPOXOJSILIEH Uepe3 MpsaMyro U MapajuieIbHON NMpsMoit

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

BAPUAHT Ne2

1. BbUUCTUTH JUIMHY AWArOHAJEH mapajuieiorpaMMa, IIoCTPOeHHOTo Ha BekTtopax A =5p +2q u B = p - 3q, ecmu

U3BECTHO, YTO |p|:\/§, lq|=3 u (p"q)=mnl/d

2. 3Has nBe cropoHsl Tpeyroiabauka AB =3p -4q nu BC = p + 5q, Beramucnuth anmuny ero Beicotst CD mpu ycnosuw,
YTO BEKTOPHl P U ( — MEPIEHIUKYISIPHBIC APYT APYTY €ANHUYHbBIE BEKTOPHI (OPTHI).

3. Yepes touky M(-5; 16; 12 ) mpoBeneHbI JBe IOCKOCTH: OJ{HA U3 KOTOPBIX cojaepxuT ock OX, apyras —oce OY.
BBIUMCAUTB Yoo MEXIy 3THMHU JIBYMS IIJIOCKOCTSIMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, EPIIEHANKYJSIPHOH K utockoctn 5X —y +3z — 2 = 0 u nepecekarolieii ee o
npsAMOH, sexarei B mwiockoctu XOY.

X-2 y-3 z+1
S 1 2

5. Llepe:-s npsAMYyro MPOBECTHU MIOCKOCTD, NEPIICHAUKYJIAPHYIO K IJIIOCKOCTHU

X+4y—-3z+7=0.
BAPUAHT Ne3

1. Bekrtop M, neprneHauKyIsapHbIil k ocu Oz u k Bektopy a = ( 8; —15;3), obpasyet octpsiit yroin ¢ oceto OX. 3Has,
uto | M| =51, HaiiTi ero KOOPAUHATEHL

2. BbIMHCIUTD MIIOMIA/Ih MAPAILIEIOrpaMMa, MOCTPOCHHOTo Ha BekTopax AB=m+2n u AD=m-3n, rae |[m|=5,
[In|=3u (M~n)=mn/6.

3. CocTaBuUTh ypaBHEHHE IDIOCKOCTH, Mpoxoasei gepe3 Touku L( 0; 0; 1)

4. B myuke, onpenenseMoM miockocTsMA 2X +Yy—3z2+2 =0 u 5X + 5y —4z + 3 =0, HaifTu 1BE NEPICHINKYIIPHBIC
JPYT K APYTY MIOCKOCTH, U3 KOTOPBIX OJ[HA MPOXOAUT uepe3 Touky A(4;-3;1).

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

YpaBHCHUC IIJIOCKOCTH, npoxommeﬁ YCpe3 HUX.

5. TlpoBeputsh, 4TO NpsSMbIE nepeceKaroTCsl, U HAIMcaTh

BAPUAHT N4

1. BekTop X, mepreHIUKYyIIpHBIA K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c oceto Oy Tymoii yrom.
3Has, uto | X | =26, HaWTH €ro KOOPAUHATHL.

2. BBIUHCIUTE CHHYC YTiIa MEXIy AUArOHAISIME MapajuiesiorpaMmMa, TOCTPOSHHOTO Ha JaHHBIX BEKTOPax
a=2m+n-p u b=m-3n+p, tae M, N ¥ P — B3aUMHO MEPICHIUKYJISIPHBIC OPTHL.

3. UYepes ocs Oz mpoBecTH IIOCKOCTh, 00Pa3yIOIIYIO C INIOCKOCThIO 2X + Y ,\/E 2-7=0 yron n/3.
4. Yepes nuHuI0 nepeceueHus miockocted 4X—y+3z—1=0 u X +5y—z+ 2 =0 npoBecTH IIOCKOCTb,
NEepIEeHANKYJSIPHYIO K IIockocTn 2X —Y + 52 -3 =0.

5. TIpoBecTH MIOCKOCTh Yepe3 MEPIEeHIUKYIISAPHI, ONyIeHHbIe U3 Toukun A(—3; 2; 5) Ha MWIOCKOCTH
4x+y-3z+13=0u x-2y+z-11=0.

19.3.5 Tembl KypcoBbIX paboTt
He npeaycMoTpeHbl

19.3.6 Tembl pechepaToB

He npeaycMoTpeHsbl

19.4. MeToau4yeckme maTtepuanbl, onpegensolme npoueaypbl OUEeHMBaAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (UNN) ONbITa AEATENIbHOCTU, XapaKTepU3yroLwmux 3Tanbl hopMUpoBaHUS KOMNETEHLUMN

OueHka 3HaHWA, YMEHWA W HaBbIKOB, XapaKTepusyloLwas aTanbl (OpMMPOBaHMA KOMMNETEHUMN B
pamMkax U3y4yeHust AUCLUMNIIMHBLI OCYLLIECTBNAETCA B XO4E TEKYLLEN U MPOMEXYTOUHOW aTTecTauun.



Tekywaa atrectaums nNpoOBOAUTCS B COOTBETCTBUM C [lonoxeHnem O Tekywen aTTectauuu
obyyalowmxca nNo  nporpamMmam  Bbiclero obpas3oBaHus  BOpOHEXCKOro  rocyaapCTBEHHOro
yHuBepcuTeTa. Tekyllas aTTectaums npoBoauTca B OpMe ycmHozo onpoca (UuHOueudyasbHbIl ornpoc);
nucbMeHHbIx pabom (KOHMporbHbie pabomel.); mecmupoegaHusi; Kputepumn oLeHnBaHns NpuBeaeHbI BbiLLe.

lMpomexxyToyHas aTTecTaums NpPoOBOAMTCA B COOTBETCTBUM C [lOMNOXEeHMeM O MPOMEXYTOYHON
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicllero obpasoBaHus.

KoHTponbHo-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumu BKYalT B cebs
TEOpeTMYecKMe BOMPOCHI, MO3BOMSAIOWME OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MpaKTUYeckue
3aJaHusi, NO3BONSIIOLLME OLEHUTL CTEeMNeHb CHOPMUPOBAHHOCTU YMEHMI N HABbLIKOB.

Mpy oueHMBaHWM UCMONb3YIOTCA KONMMYECTBEHHbIE LUKamnbl OLEeHOK. Kputepun oueHnBaHus NpuBeaeHbl
BbILLE.

KoHnTponbHO-u3MeputenpHelii Marepuan Ne 1

1. JHexapTtoBbl koopauHatel. [Ipocreimue 3anaun. Teopema Uessl.

2. I[pu KakOM YCIIOBHH OTPE30K, coenuusironnii Touku A(ag, by) u B(ap, by), mepecekaer monoXUTENbHYIO HOIYOCH
ocu OX?

3. JlaH TpeyronbHHUK A(l; 2) , B (3; 7), C (5; —13) . BpIuMCIUTh AMUHY NEePHEHINKYAApPa, OMYIIEHHOTO U3

BEpIIMHBI B Ha MeauaHy, IPOBEACHHYIO U3 BEPUINHBI 4.
o 2 2 o
4. Haiinute ypaBHeHHs conpsikeHHBIX quameTpoB smunca 4X” + 9y = 36, onun u3 KOTOpHIX UMeET YIIoBoit

KOd(pPHUIIEHT kl =3/ 2. Cnenaiite uepresx.

5. Haunet Toukun A(0, 1, -1), B(1,-1,2), C(3,1,0), D(2, -3, 1). Haiiti kocHHYyC yriia ¢ MEX1y BEKTOpaMH AB u
CD.
6. Haiitu Touky, cummerpuunyto Touke A(3;—7; 5) oTHOcHTENnbHO MIOCKOCTH 2X — 6Y + 32 — 42=0.
2 2
7. OrmnpenenuTs BUI HOBEPXHOCTH (X + y) +2° =0 u cxemarnuecku nzo6pasuts ce.
8. OmpenenuTts yroi Mexay Bektopamu a u b, ecim Bektop a + 3b meprneHIMKyJIApeH K BekTtopy 7a—5b, a Bekrtop

a—4b mepnenaukynspeH k BekTopy 7a— 2b.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. YpaBuenue nunuu. [londpasle koopaunatsl. [lapannensHblil nepeHoc.

2. Haiitn koopAMHATHI TOUKH, CHMMETPUYHON TOUKE A( X, y) OTHOCHTEIIFHO OMCCEKTPHUCHI BTOPOTO KOOPIUHATHOTO
yria.

3. CocTaBuTh ypaBHEHHE MPSMOM, JACIAIIEH MOMoJIaM OTPE30K MEXIy TOUKaMHU A(—3; 2) u B (5; - 2) u

oOpa3yromiet ¢ oTpe3koM AB yron BABOE OOJNBIICH, YeM C OCBIO X.

o 2 2 o
4. HaI/I,I[I/ITC YpaBHCHUS COIPAKCHHBIX TUAMETPOB 3JIJIUIICA 4X + 9y = 1 , OIUH U3 KOTOPbIX UMECT YIJIOBOU

KOd(pPHUIIHEHT kl =2/ 3. Cnenaiite uepresx.

5. Bektopsr @, D, C eamumunoil fuubl 06pasyroT nomapHo yribl 60°. Haifti yroa Mex iy BekTopaMd a u
b-C.

6. B nyuke, onpenensieMmoM miockoctsiMu 3X+Yy —2z2—6 =0 u X — 2y +52 — 1=0, HaiiTi ruockocty,
MEepHEeHANKYJISIPHBIE K ’TUM OCHOBHBIM IIJIOCKOCTSIM.

7. Omnpenenuts Bux nmosepxHoctn XY = Z + 1 u cxemarnuecku uzoGpasuts ee.

8. HarmicaTh ypaBHEHHE KacaTeIbHOMN K okpyxkHocTH (X + 1)° + (y —3)? =25 B TOukKe

(3, 6).

KonTtponsHo-u3mepurensuelil Matepuan Ne 3

1. Koopaunate! Bektopa. KominHeapHsie BeKTopbl. Pa3noxkeHue o [ByM HEKOJUTMHEApHbIM BekTopaM. CKaysipHoe
HPOU3BECHHE.
2. Haiftn TOuKy, paBHOYIAIEHHYIO OT OCeH KOOPAMHAT U TOUKH (3, 6).



3. ITokasark, 4TO NpsiMas napasuieibHas ACUMIITOTE TMIEepOOJIbl, IepeceKaeT rurepoony B oquoi Touke. (IToropesnos
I'naBalV Ne22)

4, CylecTByIOT 1 KacaTelbHble, nposefentbie k ey 4X> +25y? =100 us touxn A(1, 1). Ecin xa, To
HanuImuTe uX ypasHeHus. OTBeT 000CHYyHTE.

5. Bexropsr A, D, C emummunoit mmns o6pasyior nonapo yrer 60°. Haifti yron Mexay BektopaMu @ 1
b+cC.

X-3 y+4 z7-2

6. HanucaTh ypaBHEHHE IIOCKOCTH, IPOXOAAIIEH yepes MPsIMYIo > 1 3 U MapajieIbHON IPsMOi
X+5 y-2 z-1
4 7 2
2 2
7. OrmpenenuTsh BUI TOBEPXHOCTH (X + y) +2° =1 u cxemarnueckn u306pasuTs ce.
8. Jlokasatk, 4TO CyMMa BEKTOPOB, COCTUHSIIONUX LIEHTP IPABUIBHOTO TPEYTOJIBHUKA C €r0 BEPIINHAMU, paBHA HYJIIO.
KontponsHo-m3MepurensHbIil MaTepuan Ne 4
1. IIpsimas Ha mimockoctu. I1ydok npsiMbIX. PaccTosiHUE OT TOYKH O MPSIMOU.
2. [pu KaKoM yCJIOBHH OTPE30K, COeAUHAOMMN Toukn A(ay, b;) m B(ay, b,), mepecekaer oTpHaTesHYIO HOIYOCh
ocu OY?
3. poseputs, uto mpsambie Y =3X—1, X—=7y =7 u X+ Yy —7=0 cayxar croponamu paBHOOGEIPEHHOTO
TPEeyroJIbHUKA.
2 2
4. CylecTBYIOT JIM KacatenbHble, npoBeneHnbie K ammuncy 4X° +25y° =100 w3 touku A(l,2). Eciu na, To

HaNMIINTe UX ypaBHeHus. Crenaite yepTex.

5. Hansr Toukn A(l, 0, 1), B(-1, 1, 2), C(0, 2, -1). Ha ocu z Haiftu Takyto Touky D, 9TOOBI BEKTOPHI AB u CD
OBLIH MePIICHIUKYIISPHEL.
6. Yepes Touky M(-5; 16; 12 ) npoBeaeHbI ABe MIOCKOCTU: OJIHA U3 KOTOPBIX coaepxut ocb OX, npyras —oce OY.
BBEIMHCTHTH YroJl MeXIY STUMH IBYMS INIOCKOCTSIMH.

2 2
7. OnpenenuTs B IOBEPXHOCTU (X + 4) +57° =1 u cxemarnuecku n300pasuTs ee.
8. B pombe ABCD nanbpl nuaroHamn AC =a u BD =D. Pasnoxurs no stum JIBYM BEKTOpaM BCE BEKTOPHI,

COBITaJIaroniue Co CTOpoOHaMu p0M6a: AB y BC, CD u DA

KoHuTponbHo-uzMeputenbHbiii Marepuai Ne 5

1. [IpeobpazoBanue cUCTEMBI KOOPIHHAT.
2. JlaHBI KOOPAMHATHI IBYX CMEKHBIX BepmiiH 4 u B kBaapara ABCD. Kak HailTh KOOpIMHATHI OCTAJIBHBIX BEPIITHH?
3. Jloka3zatp, uTo uepe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPIMYIO TaK, 4TOOBI paccrosiHue ee ot Touku C(-2, 3)
ObLI0 paBHO 12.
2 2

4. CyIecTBYIOT JIM KacaTelbHble, npoBesieHHble k runepbone 4X™ — 25y =100 wusz touxn A(5, 2). Ecnu na, To
HaMHIINTE UX ypaBHEeHUA. OTBET 000CHYITE.
5. JlaHbl BeKTOpHl A = (2, n, 3) u b= (3, 2, —1) . Ilpu xakoM 3Ha4eHHH N 3TH BEKTOPHI NEPICHIUKYISIPHBI?
6. Hanmncatp ypaBHEHHE TUIOCKOCTH, NEPIIEHANKYIISIPHOH K INIOCKOCTH 5X -y +3Z — 2 = 0 u nepecekaromeii ee mo
MpsIMOH, Jiexanien B miockoctu XOY.

2
7. Onpenenuts Buj moepxHoctn X~ + XY = O u cxemaruuecku n306pasuts ee.
8. Haiftu kacaTenbHbIe K OKPYKHOCTH X° + Yy + 5X = 0, mepreHIuKyIsApHbIe K IpaMoii 4X — 3y + 7 = 0.

KonTtponsHo-usmepurensHslil Matepuan Ne 6

1. MNuBepcusi.
2. JlaHbI KOOpAMHATHI IBYX BepmIMH A U B paBHOCTOpOHHErO TpeyroibHnka ABC. Kak HaliTH KOOpAWHATHI TPEThEH

BepIMHEI? PaccMoTpeTh mpumep: A(O, 1), B(Z, 0) (IToropenor I'masal Ne21)

3. BBIpa3uTh pacCTOsIHIE MEXAY TOYKAMH Yepe3 NoNsipHble KoopauHatel 3THX Touek. ([Toropenos I'masalV Ne2)



2 2
4. CyIecTBYIOT JIM KacaTenbHble, npoBeaeHHbie K runepbone 4X° —25y° =100 w3 touku A(S5, 2). Ecu na, o
HaNuIINTE X ypaBHEeHUs. CrenaiiTe uepTex.

5. JlaHbl BEKTOpEl & = (2, n, 3) u 6 = (3, 2, m). Ilpu kakux M U N 3TU BEKTOPHI KOJUTHHECAPHBI?

Xx=2 y-3 z+1

6. Yepes mpsiMyro c 1 > [POBECTH [LIOCKOCTh, NEPIEHIUKYISIPHYIO K IIIOCKOCTH X + 4y —3z +7 =
0.

7. Omnpenenuts Bup nosepxuoctu XY + YZ = 1 u cxemarnueckn usoGpasurs ce.

8. Haiiti ypaBHEHIE OKPYKHOCTH, IICHTP KOTOPOH JIEKUT B Touke (4, 7) u KoTOpas kKacaercs mpamoir 3X —4y +1=0.

KoHnTponbHO-u3MepurenpHelil Matepuan Ne 7

1. Konnueckue ceuenusi, KOHUYECKUX CEUEHUI B OJSIPHOM cucTeME KOOpAUHAT.

2. HaiiTi KoOpAMHATH TOUKH, CHMMETPUYHOM TOUKE A(X, y) OTHOCHTENLHO GHCCEKTPHCH TIEPBOTO KOOPMHATHOTO
yria.

3. Touka A(S, -1) sBnsercs Bepmmnoii kBagpata 4X —3Y — 7 = 0. CocraButs ypaBHEHHS NPAMBIX, HA KOTOPBIX

JIC)KAT OCTAJIbHBIC CTOPOHEBI KBaJpara.

4. CyIecTBYIOT I KacaTeNbHBIC, IIPOBEJCHHBIC K TUTICpOOIIe 4x* - 25 y2 =100 wu3 Toukm A(2,5; 1). Ecim ma, To

HanuIuTe UX ypaBHeHus. OTBeT 00OCHYHTE.

5. Jausr Toukn A(1, 3, 2), B(0,-2,4), C(2,1,0). Haittu Touxy D(X, Y, z), npu ycnosuu, uto AB+CD =0.
6. Yepes oce Oz mpoBecTH IIOCKOCTh, 00PA3YIOIIYIO € TUIOCKOCTRIO 2X + Y —\/g z-7=0 yron m/3.

7. Omnpenenuts Buz nosepxHoctd XY = YZ u cxemarndecku u306pasuTsh ee.

8. B myuke, onpezaenseMoM miockocTssMH 3X+ Y —2Z2—6 =0 u X— 2y +5z — 1= 0, HalTH IJIOCKOCTH,

NEPOCHAUKYIIAPHBIC K 9TUM OCHOBHBIM ITJIOCKOCTSM.

KonTtponsHO-u3MepuTenbHbii MaTepuan Ne 8

1. YpaBHEHUS KOHUYECKUX CEUEHUH B IEKAPTOBOM CUCTEME KOOPIUHAT.
2. Kakomy ycioBHIO TOJKHBI YAOBIETBOPATH KOOPAMHATH BEPIINH TpeyroiasHuka ABC miis TOro, 4ToOB! yron A Obul
Oosnble yrna B?
3. OnpeenuTh, pu Kakux 3HadeHnsx M u N ase npamsie MX+8Y+N=0, 2Xx+my—-1=0 1) napamnensusr;
2) coBNanatoT; 3) MepICHINKYISPHBI.
4. Haiiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JISKUT B Touke (4, 7) W KOTOpas kacaercs mpsamoir 3X —4y + 1 =0.
5. Janst Toukn A(2, 3, 2), B(0, 2, 4), C(4, 1, 0). Haittu touxy D(X, Y, z), ecnu Bektopsi AB u CD pasusr.
6. Yepes nunut0 nepecedeHus miockocreit 4X—y+3z—1=0 u X+ 5y —z+ 2 =0 npoBecTH IIOCKOCTb,
NEepHEeHANKYJSIPHYIO K IUIOCKOCTH 2X —Y +52 -3 =0.

2
7. OmnpenenuTs BHI HOBEPXHOCTH (X + y) + VY= O u cxemarnuecku n306pasuTs ee.
8. Yepes ToUKy mepecedeHus npsAamMeix X +Y—6 =0, 2X—y — 3 =0 mpoBecTu npsamyro o yriaom B 45° x mpsmoit 3X
-5=0.

KouTponbHo-uzMepurensHblii Matepuai Ne 9

1. N3ydeHnue KOHMUECKUX CEUSHUH.

2. [Jansl Tpu BepinHbl napamienorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitu koopauHaTh 4€TBEPTOH BEPIINHBI
D u ToukM nepeceueHus TuaroHaneH.

3. JlaHbI TBE MPOTUBOIIONIOKHBIE BepIMHEI kBagpaTa A(-1,3) u C(6, 2). CocTaBUTh YpaBHEHHS €T0 CTOPOH.

4. Harncats ypaBHeHHe KacaTeIbHOM K okpyxkHOcTH (X + 1)° + (y—3)? =25 B Touxe (3, 6).

5. IIpu mapamnensHOM nepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(l, -1, 0). B xakyro TOUKy mepexoquT Havauno
KOOpauHAT?

6. IIpoBecTH MIIOCKOCTh Yepe3 MePHeHNKYISPEL, OyIleHHbIe n3 Touku A(—3; 2; 5) Ha mockoctn 4X +y —3z +13 =

0umx-—2y+z-11=0.
7. OrnpeenuTh BUJ TOBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemarmucckn n306pasuts ee.



8. HaiiTi KacaTenbHble K OKPY)KHOCTH X° + Y = 13, mapaimiensHbie opsiMoit 4X + 6y —5 = 0.

KontponsHo-u3mepurensuelil Matepuan Ne 10

1. KacarenpHas K KOHUYECKOMY CEUYEHHIO.

2. Ipu KaKOM YCJIOBHH OTPE30K, COeAUHsONIMIA Toukn A(ay, b)) n B(ay, b,), mepecekaeTr monokuTEeNbHYIO MOTYOCh
ocu OY?

3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecid Touka P(2, 3) Cily)HUT OCHOBaHHEM TMEPIICHIMKYIISPA, OMYIICHHOTO U3 Havaia
KOOPAMHAT Ha 3TY MPAMYIO.

4. HaiiTn ypaBHEHHS KacaTeIbHBIX K OKPYKHOCTH X° + Yy = 10, MPOXOISIIHNX depe3 TOUKy

(-5, -5).

5. Hane Toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOuKH, CHMMETPHUYHBIE JAHHBIM OTHOCHTEIBHO HaYaia
KOOpP/MHAT.

6. Hamnucatp ypaBHEHHUE TUIOCKOCTH, TIEPIIEHANKYIISIPHO# K IutockocTd 5X —Y +3Z — 2 = 0 u nepecekarolieii ee mo
IpsIMOiL, nexarei B mnockoctu XOY.

7. Onpenennts Bug noBepxHoctn X + Y + 22=0u CXeMaTH4eCKU U300pa3uTh ee.

8. Ha npsimott 4X + 3y — 12 = 0 HaifTH TOYKY, paBHOYJAICHHYIO OT To4eK (—1,-2) m

1, 4).

KonTtpoasHo-u3MepurenbHeiii MaTepuan Ne 11

®DokanpHble CBONCTBA KOHUYECKUX CEYEHUH.
2 2
Jlokazatb, uto okpyxkHocTh X~ + Y +28X+1=0 ne nepecekaercs c ocwio Y.
Haiitu npoekmuio Touku A(-6, 4) ma mpamyio 4X -5y +3=0.
Haiitn kacatenbHbIe K OKpyKHOCTH X° + Y = 13, mapaiensusie mpsiMoii 4X + 6y —5 = 0.
Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touky, CHMMETPUYHBIC TaHHBIM OTHOCHTEILHO KOOPANHATHBIX
IJIOCKOCTEH.
6. CocraBuTh ypaBHEHHE IIOCKOCTH, poxoasiieii yepe3 Touku L(0;0; 1) u N (3;0;0) u obpasyrorueii yron B 60°
¢ wiockocThio XOy.

gk w0 e

2 2
7. OrmpenenuTs BUI TOBEPXHOCTH (X + y) + (X — y) =1 u cxemarnueckn uzo6pasuts ce.

8. OnpenenuTs SKCUEHTPUCHUTET DIUIUIICA, €CIIH OTPE30K, COSANHSIONINN ero ()OKYChI, BUJCH M3 KOHIIA MaJIOi OCH O]
MIPSIMBIM YTJIOM.

KonTtpoasHo-u3MepuTenpHbIil MaTepuan Ne 12

1. OnTuyeckue cBOMCTBA.
2. JHoxkazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) sSBIAOTCSA BEpIIMHAMH MPSIMOYTOJIBHHKA.
3. [Ipu kakom ycioBuu Jyuis npsiMbIx  aX + by =0, a X+ bly =0 ocw X sBusercs OUCCEKTPUCOI 00pa30BaHHBIX
umu yrios? (IToropenos T'maalll Ne30)
4. Haiitn kacaTenbHbIe K OKpYKHOCTH X° + Y + 5X = 0, mepreHanKyispHbIe K npsiMoii 4X — 3y + 7 = 0.
5. Jan BekTop a = (1, 2, 3) . Haiiti xonmuHeapHbIH eMy BeKTop ¢ HadanoM B Touke A(l, 1, 1) u xoHiom B Ha
IUTOCKOCTH XY.
6. B myuke, onpeaensemMoM miockoctaMu 2X +Yy—3z2+2 =0 u 5X + 5y — 4z + 3 =0, HaifTu 1Be NEPICHIUKYISPHBIC
JIPYT K IPYTY IIOCKOCTH, U3 KOTOPBIX OJJHA IPOXOAUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. Onpenenuts BU] TOBEPXHOCTH (X + Z) +Yy = O u cxemarnueckn n300pasuTh ee.
8. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpaMmma X +y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero

nuaronanei (3, 3). Halitu ypaBHeHUs IBYX APYTHX CTOPOH.

KontponsHo-m3MepuTensHbIil MaTepuan Ne 13

1. JuameTpsl.
2. Jansl oquH KoHen otpe3ka A(2,4) u ero cepeauna M(3, -2). Haiitu npyroii koHer oTpeska.



3. IToka3zaTs, 4TO MpsIMBIE, 3a7jaBacMble ypaBHEHUIMU aX + by +c=0, ax-— by +c=0 (b * 0) , PacronoxeHsl

CHMMETPHYHO OTHOCUTEIBHO Havana KoopauHat. (IToropenos I'masalll Ne20)

4. OnpenenuTs YKCICHTPUCUTET JIUINIICA, €CITH OTPE30K, COCTUHSIONINH ero (POKYCH BUACH U3 KOHIIA MaJIOH OCH IO
TIPSIMBIM YTJIOM.

5. JlaHbl KOOpAMHATHI TPEX BepIinuH mapamtenorpamyma ABCD ¢ Bepmmnamu Toukax A(2, 3, 2), B(0, 2, 4), C(4, 1, 0).
Haiitu xoopauHate! 4eTBepToii BepmnHsl D u Toukn E mepecedeHHs AuaroHaiei.

6. Yepes ocs Oz mpoBecTH IIIOCKOCTh, 00PA3YIOIIYIO € IUNTIOCKOCTHIO

2x+y—\/§z—7:O yron n/ 3.

2 2
7. OrmnpenenuTs BUI TOBEPXHOCTH (X + Z) +Yy = 4y cxematnueckn n306pasuTh ce.

8. OnpenenuTh YKCICHTPUCUTET DIUIHIICA, €CITH PACCTOSHUE MEXKIY (POKYCaMH PaBHO PACCTOSHHIO MEXKy KOHIIAMHU
OOJIBIIION U MaJION OCEH.

KontpoapHo-m3mepurenpHeIil MaTepuan Ne 14

1. Krnaccudukarms KpuBbIX BTOPOTO ITOPSIKA.
2. Kakomy ycloBHIO ZOIDKHBI YIOBICTBOPSATH KOOPAMHATHI BEPIINH TpeyroidbHuka ABC, 9T00BI OH OBLT
MIPSIMOYTOJIBHBIM € TIPSIMBIM yTJIoM TipH BepiunHe C.
N 2 2
3. Haiitu kacaTenbHbie K okpyskHocTH X° + Y + 28X + 2by = 0, napanenbHble KOOPAUHATHBIM OCSIM.
4. OmnpenenuTs 3KCUEHTPUCUTET JIUINIICA, €CIIN PACCTOSTHHE MEX Iy (OKycaMH PaBHO PACCTOSIHUIO MEXIY KOHIIAMHU
0ombLION U MaNoH OCel.
5. Hanbr oqun koHerl otpe3ka A(2, 3, -1) uero cepeauna C 1, 1, 1). Haiitu BrOpoii koHer otpeska B(X, Y, z).
X y+7 z-3 | .
6. Ha mpsmott — = = HAWTH TOUKY, OmroKaifiryro k Touke (3, 2, 6).
1 2 -1
7. Onpenennts Bug noepxHoctn XZ =Y — 1 u cxemarnueckn n300pa3UTh.
8. BbIuuciuTh UIMHY JUaroHajieil mapauiesorpaMmma, IoCTPOCHHOTo Ha Bektopax A =5p +2q u B =p - 3q, eciu

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

KonTtpoasHo-u3MepHuTenbHblil MaTepuan Ne 15

1. MHBapuaHThl KPUBBIX 2-TO TOPSAAKA.
2. Hoxkasats, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIAIOTCS BepIIMHAME KBajpara.
3. Ipu kakom ycioBuu pamas  aX + DY +C =0 nepecexaer monoxurensHyto momyock X (OTPHIATENHHYIO TIOTYOCH
X)?
4. OnpenenuTs HKCIEHTPUCUTET IUIHIICA, €CJIH eT0 OObIIas OCh BTpoe OO0JIbIIIe MaoH.
5. Hanst yetbipe Toukn A(6, 7, 8), B(8, 2, 6), C(4,3,2) D(2, 8, 4). [oka3aTh, 4TO OHH SBIISIOTCS BEpUITUHAMH pOoMOa.
Xx-4 _y+3_z
6. Hanmcatp ypaBHeHHE TUIOCKOCTH, KOTOpast IPOXOANT yepe3 Touky (3, 1, —2) u uepes npsmyo T = 5 I .
2
Onpenenuts Bug nosepxuoctn Y~ + YZ =4 u cxemarnuecku n3o6pasuts ee.
OmnpenenuTs 3KCHEHTPUCHUTET JIUINIICA, €CJIN €ro 0O0JIbIIas OCh BTPOE OOJIbIIE MAJIOM.
KonTtpoasHo-m3MepuTensHbIil MaTepuan Ne 16
1. LleHTpBI KPUBBIX BTOPOTO HOPSIIKA.
2. Janbl koopauHaTe! BepmiiH A u B paBHocToponHero TpeyrompHuka ABC. Kak HaWTH KOOpIUHATH TPEThEeH
BepmuHbBI? Paccmotpers mpumep: A(0, 1), B(2, 0).
3. CocTaBUTh ypaBHEHHE KacaTeIbHBIX K OKPY)KHOCTH C IIEHTPOM B Touke (3, 6) u pammyca g 85 mpoxomsmmx
gepes Touky (1, -2).
X2 2

4, Haiitn xacatenbHble K ouncy — + — =1, mapamnensusie npsMoii 6X —2y —5 = 0.



5. Jlokazats, uto yersipexyroiapank ABCD c¢ BepmmHamu B Toukax A(l, 3, 2), B(0, 2, 4),

C(4,1,0) D(2,2,2) aBusercs mapamienorpaMMoM.

6. UYepes nuHMIO nIepeceueHus miockocted 4X —y + 32— 1=0 u X + 5y —z + 2=0 mpoBecTH IIIOCKOCTS,
NEepHEeHANKYJISIPHYIO K IutockocTn 2X —Y +52-3 =0.

7. Onpenennts Buj nosepxuoctn XZ + YZ = 2 ¥ cxeMaTHUecKH H306pa3nTD ce.

8. Jana mpsamast 3X — 4y — 10 = 0. Haiitu ypaBHeHHe IpsSIMOH, apaJuIeIbHON JaHHOM U OTCTOsIIEH OT Hee Ha
paccTosHUM 3 eIUHULL.

KonTponbsHo-uzmepurensubiii Matepuan Ne 17

1. [Iprmmenerns ¢poxarsHOTO CBOKWCTBA rumepoosr (1).
2. [pu KaKOM YCIIOBHH OTPE30K, coeuHsionmii Touku A(ay, b)) u B(ay, b)), mepecekaer oTpunmaTensHyo MOIyoCh
ocu OX?
3. Hammcats ypaBHeHHE NpsIMOU, MpOXosiiei Yyepe3 Touky A(S,2) Ha paccTosHUM 4 emuHuIl OT Toukd B(-3, 1).
2 2
y _ y
4. Jan sutunc E +-=—=1. Yepes Touxy (1, 1) mpoBecTH Xopay, AEIALLYIOCS B 3TOH TOUKe MOMOIAM.
5. Ha ocu X waiitn Touky C, paBHOymaneHHyro ot aByx touek A(1, 2, 3), B(-2, 1, 3).
6. IIpu KaKoM yCJIOBHH TIOCKOCTE, 3a1aHHas ypasHennem aX + DY + ¢z +d =0, nepnenaukynapua miockoct Xy?
7. Onpenennts Bug nosepxaoctu XZ + YZ = 0 u cxemartueckn n306pasuts ee.
2 2
W
8. HaiiTu xacatenpHble K JJuncy —— + —— = 1, napaJuiesibHble IpsiMoil 6X — 2y —5 = 0.

4

KonTponbHo-uzmepurensubiii Matepuan Ne 18

1. BexTopsl B IPOCTpaHCTBE, PA3IoKeHUE 10 TPEM HEKOMILTAHAPHBIM BEKTOPAM.
2. JaHbl TOUYKH A(—3, 2) u B (4, 1) . Jlokasath, 4TO OTpe30K AB IepecekaeT ock Y, HO He IepeceKact och X.
Kakyro u3 monyoceit Y (IOJ0KHUTEIBHYIO HIIH OTPHUIIATENIBHYIO) TIEpeceKaeT oTpe3ok AB?
3. Haiitu paccrosiHne Mexay napajiedbHbIMU paMbiMi 3X + 4y —5=0 u 3x+4y +10=0.
2 yz

4. OnpeNenuTh JTMHBI COMPSKEHHBIX IMaMeTPoB diimunca — + ~— =1, koTopsie 06pasyroT Mesx1y coboii yron B
60°.
5. Haiitu Touku, paBaootcrosmue ot Touek (0, 0, 1), (0, 1, 0), (1, 0,0) u orcrosmue OT MIOCKOCTH YZ Ha
pacctosiHue 2.

2
6. OrmnpenenuTs BHI HOBEPXHOCTH (X + Z) +VYZ= O u cxemarmueckn n306pasuts ee.
7. Haiitu paccrosiHne Mexay napajiebHbIMU MpMbIME 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, mepnenaukysipabii k ocu Oz u k BekTopy a = ( 8; —15;3), o6pasyer octpslii yroia ¢ ockio OX. 3Has,

gro | M| =51, HaliTH ero KOOPAUHATHL.
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1. BekropHoe npon3BeseHue.
2. CocraBuTh ypaBHEHHE OKPYKHOCTH C IEHTpoM B Touke (1, 2), kacaromeiicst ocu X.
3. Hana npsimast 3X — 4y — 10 = 0. Haiftu ypaBHeHHE MPsIMO#i, apayieIbHON TaHHOH M OTCTOSIIEH OT Hee Ha
paccTossHUM 3 €JIMHUIIL.
X2 yz
4. Hanucath ypaBHEHUsI [BYX PaBHBIX CONPSDKEHHBIX TUAMETPOB dJutimnca — + E =1.
5. B mutockocti Xy Halitm Touky D, paBHOymaneHHYIO OT TpeX JJaHHBIX TOYEK
A(0, 1, -1), B(-1,0, 1), C(0, -1, 0).
6. [IpoBecTH TIIOCKOCTH Yepe3 MepIIeHUKYIISPbI, OyIneHHbIe U3 Touku A(—3; 2; 5) Ha ruockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OrpeenuTh BUJ TOBEPXHOCTH (X + y) ( y— Z) =1 u cxemarmueckn n306pasuts ee.

8. Harmcats ypaBHEHHE TIPSIMOM, IPOXOIsIIei depe3 Touky A(S, 2) Ha paccrostHun 4 eauwHuIl oT Toukn B(-3, 1).
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1. CMelaHHOe MPOU3BeICHNUE.
2. CocTaBUTh YpaBHEHHE OKPYKHOCTH C IICHTPOM B Touke (-3, 4), MpOXOAsIIeH Yepe3 Hayauo KOOpAUHAT.
3. Ha npsimo#t X + 3y = 0 HaiiTu TOUKy, paBHOY/QJIEHHYIO OT Hayaja KOOpJHHAT U OT npsiMol X + 3y —2 = 0.
2 yz
4, Han smmune — + ? =1. Haiitu ypaBHeHue runep6obl, BEPLIIMHE KOTOPOil HAXOAATCA B POKycax, a OKYChl — B
BEpIIMHAX TAHHOTO 3JUTHIICA.
5. Haiitu paccrostaust ot Toukn A(1, 2, 3) m0: a) KOOPAMHATHBIX TUIOCKOCTEH; 6) OCeii KOOPIAWHAT; B) Havaia
KOOp/IMHAT.
6. CocTaBuTh ypaBHEHHE MJIOCKOCTH, €CITU U3BECTHBI IBE TOUKU (Xi, Vi Zl) u ( X51 Yo, Zz) , CUMMETPUYHO
pacIoyokeHHbIE OTHOCUTEIFHO Hee.
2
7. Onpenemnts Bug nosepxuoct X + Z + X =0 u cxemariuecku nzo6pasuts ee.
X 2 y 2
8. Hau smmune — + — = 1. Yepes Touky (1, 1) mpoBecTu xopay, ACIALIYIOCS B 3TOH TOYKE MOIMOJIAM.
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1. IIpeoOpazoBaHme CHCTEMBI KOOPAWHAT B IPOCTPAHCTBE.
2. KakoMy ycIoBHIO JOIDKHEI yIOBIETBOPSTH KOA(P(UIIEHTH ypaBHEHHUS OKPYKHOCTH

2 2
X+ y°+2ax+2by+C=0 nuartoro, 4To6s OKPYXKHOCTH a) HE MEpeceKanach ¢ 0Chlo X; 6) Iepecekanach ¢ 0Chlo X B
IIBYX TOYKaX; B) Kacajacb ocu X?

3. JlaHbI ypaBHEHUS OBYX CTOPOH mapaitenorpamma X +Y—1=0, 3X—y + 4 =0 u Touka mepecedeHus ero
nuaronaneit (3, 3). Haiitu ypaBHeHUs IBYX APYTHX CTOPOH.
2 2

y Xy y
4. Haiitu kacarenpHble K TUnIepoone —— — ? =1 B TOuKax mepeceueHus ee ¢ MPAMO
3x -5y =0.
5. [Hana Touka A(1, 2, 3). Haiitu ocHOBaHUS HNepICHINKYISPOB, OMYIIEHHBIX HAa KOOPAWHATHBIC OCH M KOOPHHATHEIC
TUTOCKOCTH.
6. JloxasaThb, 4TO NpsAMas NEPECEUCHHs IIIOCKOCTEH, 3aIaHHBIX ypaBHEHUAMH &y X + bly = dl u a,X+ bzy = d2
napajuieJibHa OCH Z.

2 2

7. Onpenenuts BU] TOBEPXHOCTH (X + y) — ( Z— 1) =0 u cxemarnueckn n300pa3uTh ee.

. 2
8. Haiiti Bepmuny, Gokyc u aupekTpucy napadomst 8Y = X° + 4X.
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1. YpaBHEHHUE IOBEPXHOCTH U KPUBO B IIPOCTPAHCTBE.
2. CymecTByeT I apajuIebHBIA IepeHOC, TpH KOTopoM Touka (1, 2) mepexomut B Touky (3, 4), a Touka (0,1) —B
touky (-1, 0)?
3. Ha npsimott 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIEHHYIO OoT Touek (—1,-2) u (1, 4).
4. T'umrepOona xacaetcst mpsiMoit X —Y —3 =0 B Touke (5,2). CocTaBUTh YpaBHEHHUE 3TOH THIEPOOITEL.
5. Hansr Touku A(1, 2, 3), B(0, 1, 2), C(0,0,3) u D(1, 2, 0). Kakue U3 3THX TOYEK JI€KaT: a) B IUNIOCKOCTH XY; 0) Ha
oM Z; B) B IUIOCKOCTH YZ?
6. IInockocTs 3aaHa ypasHenuem aX + DY + cz + d = 0. Kakomy ycloBHIO JOIKHBI yIOBIETBOPATH KOOPIHHATHI
toukn P ( k, I, m) , 9TOOBI TIpsIMast MPOXOJIANIast Yepe3 ATy TOUKY M Hayaslo KOOPMHAT, ObliIa NePIeHANKYIISIpHA K
TUIOCKOCTH.

2 2 2
7. Onpenenuts Buj nmoepxuoctd X — 2y +2° =0 u cxemarnuecku nzo6pasuts ee.

8. Haiitu BepmmHy, GOKyC U JUpEKTpUCY mapadbonsl X = 2y2 -8y.
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1. YpaBHEHHE IIOCKOCTH, PACCTOSIHUE OT TOYKH 10 IIIOCKOCTH.
2. Haiitu moynb BekTopa a+ 5 , eci a = (1, - 4), 6 = (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BBRIpAXKAIOTCA ypaBHeHUIMH X +3y—2=0, 2X+y+5=0,
3X —4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
; Xy
4. Haiiti ypaBHEeHHS ABYX COTPSDKEHHBIX AUAMETPOB THIIEPOOITBI —— — T =1, yron mMexmy KoTopeiMu paBeH 45°,
5. 3Hast, uTo C = 0@ + Bb, HaiiTi cooTHONIEHNE MEKTY BEKTOpaMu @, b u ¢, He comepskamiue KO3PPUIMEHTOB O U
B.
6. [ana Touka P(k, I, m). Haiitn ypaBHEeHHE TIIOCKOCTH, IPOXOIIEH depe3 Hadano koopauHaT O u
NepHeHANKYISIpHO K psimoit OP.
7. OmnpenenuTs BUI HOBEPXHOCTH X°+2X—2°+62=4 u CXeMaTH4eCKU U300pa3uTh ee.

8. Haiity nieHTpbl MOBEpXHOCTHU U3 3a1a4uu 7.
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1. YpaBHEHUs IPSAMOI B IPOCTPAHCTBE.
2. . Tpu BekTOpa umerot obmiee Havanmo O, a KOHITH — B BepuinHax tpeyromsHuka ABC. Ilokaszate, 9To

OA+ OB+ OC =0 Ttorza u tonbko Toraa, korna O SBISIETCS TOUKOM MepeceueHIsl MENaH TPEYTOIbHUKA.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y —3 =0 npoectu npsimyro noj yriioMm B 45° k mpsmoint 3X
-5=0.
4. Jlama mapa6oma y? = 6X. Uepes Touky (4, 1) mpOBECTH TaKyro XOpAy, KOTOPasi AeITHIACH OBl B 9TOM TOUKE TIOMOIAM.
5. Haittu npoekmmto Bekropa a = 10m + 2n Ha 0Ch, HMEIOIIYIO HAPABJICHUE BEKTOpa
b=5m-12n, rae M u N — B3aKMHO MEPICHINUKYISPHbIC CIUHUIHBIC BEKTOPHI.
6. JlokazaTh, 4TO MIOCKOCTH, 3a/aHHbIe ypapHenuamu X+ Y +Z =1, 2X+y+3z=-1, X+2Z=-1 ue umeior
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Omnpenenuts BUx moBepxHoctn Y+ 2 Y+27° — 3X° —9X =0 u cxemarnuecku u3oGpasuts ee.
8. HaliTu neHTp NOBEpXHOCTH U3 3a1a4u 7.
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1. IIpsimas 1 NI0CKOCTS.
2. Haiitn aGcomoTHyio Bennuuny Bektopa —2a + 4D | ecn @ = (3, 2), b= (0, —l).
3. Janb! 1Be BepmuHbI Tpeyroabauka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1). Haiitu TpeTsio
BepunHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSKEHHBIX C XOPAAMH, HAKIOHEHHBIMH K HEM TIOJ] YIIIOM B
45°,
5. Kakoii yros o0pa3yioT eAMHIUYHBIE BEKTOPbI S M 1, €Clii M3BECTHO, YTO BEKTOPH P =S+ 2t n ( = 55 — 4t B3auMHO
HNEePHEHAUKYIISPHBI.
6. [psivmas sBasercs nepecedenueM miockocteit 2X+ Y +3Z=-1 X+ Y+ 2Z=1. Vkaxure xaxoit-uubyan
BEKTOD, NapaJlIeIbHbIA IPSIMOM.

2 2
7. Onpenennts Bug nosepxuoctn X + 06X — Y +2Y =0 u cxemarnuecku n3o6pasuts ee.
8. Haiitu nenTpsl moBEpXHOCTH U3 3a1a4u 7.
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1. DIHAIICOU T, TUTIEPOOTOUTBI.
2. Ipu kakoMm ycrnosuu npsimast AX + by +C=0 ne HepeceKaeT NepBoro KOOPIMHATHOTO yriia?
3. Yepes Touky nepecedeHus npsimbix 2X —5y—1=0 u X +4y—7 =0 npoBecTH NpsIMyI0, IS0 OTPE30K MEXIY

toukamu A(4,—-3) u B(-1,2) B oTHOmEHHH A= /3.
4. Haiftu Takyio TOuKy Ha mapabome y° = 12X, uToObl KacaTe/bHas B Heil 00Pa30BBIBANA C OChI0 CHMMETPHH MapaboIbl
yroa B 30°.



3Has, uto |a|=2, |b|=5 uyron (a”b)==2n/3, onpenenuts, Npx KAKOM 3HAYCHHU KOIPDHULHUCHTA O BEKTOPHI
oa+17b u q=3a-b okaxyrcs neprneHIUKYISIPHBIMH.

2 2
OnpenenuTs BUj MOBEPXHOCTU 2X°+4X—2° =0 u cxemarnueckn n300pa3uTh ee.

5.
p =
6. Haiiti ycnoBus, mpu KOTOPBIX IJIOCKOCTh aX + by +cz+d =0 nepecekaer moNOXHUTENBHYIO TIONTyoch X (Y, Z).
7
8 Haiitu neHTphl NOBEpXHOCTH U3 3a4auu 7.
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1. [TapaGomonabl, KOHYC, TUIHHAPHL.
2. ITpu xakoM ycioBuu npsimass aX + by +C =0 Bsmecre c ocsvu KOODPJMHAT OrpaHUYMBACT PAaBHOOEIPEHHBIN
TPEYTOJEHUK?
3. BrrancuTe KOOpAMHATH BEPIINH poMOa, €CIi W3BECTHHI YPaBHEHHUS IBYX €ro CTOpoH: 2X—5y—1=0, 2x-5y—-34
=0 u ypaBHEeHHE OJHOH W3 ero auaroHaiuei: X + 3y —6 =0.
4. Jlama mapa6oma y* = 10x. Haiitu k 3Toi mapaGosie KacaTelbHbIE B TOUKAX, B KOTOPHIX OHA IEPECEKaeTCs C PAMOH Y
=4x-5.
5. BBIumcnanTh CHHYC yrila MeXIy TUaroHajlsIMU TTapajuiesiorpaMMa, MOCTPOSHHOTO Ha JJaHHBIX BEKTOpax a = 2m+ n-—
pub=m-3n+p, tne M, N U P— B3aUMHO MEPICHIUKYSIPHBIC CAUHIUIHBIC BEKTOPHI.
6. IMokasath, uto mnockocts aX + DY +d =0 napamnensna ocn z. HaiiTu paccTostHEe OCH Z OT 3TO# MIIOCKOCTH.

>+ 4 +2y=0
7. Omnpenenuts Bux nosepxHoctn Z° +4Z — Y + 2Y = U u cxemarmaecku n300pasurs ce.
8 HaliTu 1eHTpB! NOBEPXHOCTHU U3 3aJa4u 7.
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1. YnpolieHue ypaBHEHHUS TOBEPXHOCTH.
— L —\2 —2
2. JloKa3aTh HEPaBEHCTBO JUIs BEKTOpoB A u D : (ﬁb) <a’h’.
3. B npsiMmoyronsHOM paBHOOEIPEHHOM TPEYTOJIbHHUKE AaHBI YpaBHEHHE KaTeTa Y = 2X U cepeanHa runoTenyssl K(4,
2). Haiiti ypaBHEHHS OBYX OPYTHX €r0 CTOPOH.
4. [MTokazaTp, 4TO MpsiMasi, NapajulesibHas OCH NMapadoJIbl, epecekaeT napadoiy B OJTHOI TOYKe.
5. Bekrop X, mepreHAuKyIspHBIil Kk Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer c ockto Oy Tyrmoii yro.
3Has, 9T0 | X | =26, HaWTH €ro KOOPAWHATHL
6. CocTaBuTh ypaBHEHHS IIOCKOCTEH, MapaIeNbHBIX MIOCKOCTH aX + by +cz+d=0u OTCTOALIMUX OT HEE HA
paccrosiHue 0.
2 2 2
7. Omnpenenuts By nioBepxuoctn X — 4 y— 1) +2z° =1 ucxemarnueckn n300pa3uTh ee.
X-3 y+1 z-2 x-8 y-1 z-6
8. [TpoBepuTh, 4TO IPSIMbIE = > = 4 u 3 = 1 = > HepeceKaroTcs, M HalucaTh

YPaBHEHHUE IUIOCKOCTH, IPOXOJALIECH Yepe3 HUX.
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1. Krnaccudukanus moBepxHOCTEH 2-TO TIOPSIKA.

2. CoCTaBUTH YpaBHEHHUs NPAMBIX, HapaIebHbIX npsamoi aX + DY + ¢ = 0, naxonsamuxcs ot Hee Ha paccTosHuM O,
3. Hanbr nentp kBaapara C(—1, 0) u ypaBHenue croponsl X + 3y —5=0. CocTaButh ypaBHEHHUS OCTAIBHBIX TPEX
CTOpPOH.

4. [okazatsb, 4To HpsimMas apajuiesbHasl aCUMIITOTE THIIEPOOIIBL, TIepeceKaeT rIepooITy B OJJHOM TOUKe.

5. Jlokasatk, 4TO BEKTOPBI a(m, n) u b (—n, m) 7100 TEePIIEeHIMKYIISIPHBL, JINOO PaBHBI HYJIEBOMY.

6. Hatitu yrie1, oOpasyemsle miockocteio aX + by +cz +d =0 wuocavu koopauHar.

2 2
Onpenenuts Buj nosepxuoctu X + 27 + 4y =0 u cxemaruueckn u306pasuth ee.

HOKa3aTL, 4yTO J1I00ast npsaMast rnepeCceKacT KOHNYECKOEC CEYCHUEC HE Ooiree ueM B JABYX TOYKax.
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1. [psmonunelinble 00pasyomue.
2. IpoBepuTs, 4To MpsiMbie Y = 3x-1, x-7 y= T uX+ y— 7 =0 cayxar croponamn paBHOGEIPEHHOTO
TpeyroibHUKa
3. Janer nentp kBagpara C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 = 0. CocTaBuTh ypaBHEHHS AUaroHaIEH
KBajpara.

2 2
4. KacarenpHbIe K 35UTHTICY ? + b—2 =1 umetor yrnosoit kosdpduuuent K. OHpenenuTs TOYKH KACAHHS.
5. Beruncnuth miomans napauieaorpaMma, IoCTpOCHHOTo Ha Bektopax AB=m+2n u AD=m-3n, rae |m|=5, |
nN|=3u(m~n)=n/6.
6. Haiitu yrou, o6pasyemsiii miockocteio Z = PX+ QY + | ¢ mnockoctsio..xy.

2
OrmpenenuTh BUI TOBEPXHOCTH (X + y) + 27 =2 ucxemarnuecky u306pasuTh ee.

BLIpa?)I/ITI) PacCTOsIHUE MCIKAY TOYKAMU YE€PE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.
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1. [IpsamonuHeitHbIe 00pa3yIoIIre 0HOMOIOCTHOTO runepoomona (1).
2. COCTaBUTH YPaBHEHHUs IPAMOIL, TIapalIebHOM (epren Ky IspHoil) mpamoit aX + by + ¢ =0, npoxoxsmeii,

4€epe3 TOUKY MepeCceUeHus NpsAMbIX &y X + bly +¢ = 0, a,X + bzy +c, = 0.

3. Haiitu paccrosiHne Mexay napajieibHbIMU npsMbiMi 3X + 4y —15=0 u 3x +4y + 20 =0.

4. Haiitn Bepumny, Gokyc u qupektpucy napabonsr 4y = X® —2X.

5. Bekrop m, nepnenaukyisipabii k ocu Oz u k BekTopy a = ( 8; —15; 3), ob6pasyeT ocTpsblii yron ¢ ockto OX. 3Has,
yro | M| =51, HaiiTH ero KOOPIUHATHI.

6. Ipu kakoM ycioBur miockocts aX + DY + ¢z +d =0 mnepecexaer ocu X u y mox paubiME yraamu? Ipu
KaKOM YCJIOBHH OHA MepeceKaeT 0l paBHBIMH YIJIaMH BCE TPU OCH X, Y H Z?

7. Onpenenuts By oBepxuoctu X + 4)/2 +22=1.4 CXeMaTHYeCKU H300pa3uTh ee.

8. Haiiti BHyTpeHHHUE YTIIBI TPEYTONBHIUKA, CTOPOHBI KOTOPOTO BRIpaKeHHI ypaBHeHMsIME X —Y —3 =0, Xx—-3y—-4 =0,
4x +2y+3=0.
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1. [psiMmosnHeHbIE 00pa3yIOIIKNe THIEPOOTHISCKOro mapadoson/a.
2. Jlokasatb, 4To et A U b - exnnnunsie HEKOJUTMHEApHbIe BEKTOPHI, TO BEKTOPEl A + b ua—b ommunum
OT HYJIEBOTO, U NIEPIICHUKYIISPHBIL.
3. Hamcats ypaBHeHHE TpsIMOH, poxosiiei depe3 Touky A(5, 2) Ha paccrosaud 4 eauHuIl ot Touku B(-3, 1).

o 2
4. Haiitn Bepumny, Gokyc u qupektpucy napabonst X =2y~ +4y .
5. 3Has JBe cTopoHsl TpeyroibHuka AB =3p —4qg u BC = p + 50, Bbrumcauth nHy ero Beicotsl CD mpu yciosum,
YTO BEKTOPHl P W ( — MEPICHINKYISAPHBIC IPYT APYTy €ANHUYHbBIE BEKTOPHI (OPTHI).
6. Ipu kakoM ycioBur miockocts aX + DY +cz +d =0 nepecexaer ocu X u y mox paubiMu yroamu? Ipu
KaKOM YCJIOBHU OHa IIepeceKaeT 110/l paBHBIMHU yIJlaMH Bce TpH ocu X, Y U Z?

2 2

7. Onpenenuts Bua nosepxuoctu £~ + X° — 5y =0 u cxemaruueckn u3o6pasuth ee.
8. B tpeyrosmsauke ABC u3BecTHbl: cTopoHa AB: 4x+y—12 =0, Beicora BM: 5x -4y —-15=0 u BeicoTa AH:

2x + 2y —9 =0. Hanucarp ypaBHEeHUs IBYX APYTUX CTOPOH M TPETHEH BHICOTHI.
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1. Kpyroseie ceuenus.



2. EMHUYHBIE BEKTOPEl A U b o0pazyioT yron 60°. JlokazaTk, YTO BEKTOP 2b-a MIePTIICHIUKYISIPEH BEKTOPY

a.

3. JlaHbl ypaBHEHHS JBYX CTOPOH mapauieaorpamma X +y—1=0, 3X—y +4 =0 u Touka mepecedeHus ero
nmuaronanew (3, 3). Haiitu ypaBHeHHS ABYX OPYTHUX CTOPOH.

2 .
4. Brruucauts napamerp mapabonsl Y = 2 PX, eciiu U3BECTHO, 4TO OHa KacaeTcs mpamoir X —2Y+5=0.
5. BbIuucnuTh [UIMHY TUaroHajiel mapauienorpaMma, MOCTPOSHHOTO Ha BEKTOpax

A=5p+2q u B =p-3(, ecinu U3BECTHO, YTO |p|:\/§, |g]|=3 u (p*q)=n/4.
Ipu KaKoM yCJIOBHH NpsMast, 3a/IaHHas YPaBHEHUSAMHU B KAHOHHYECKOM Qopme, mepecekaet ock X (Y, Z)?

6.

2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 3y + (Z — 1) =9 u cxemarnueckn n300pa3uTh ee.
8

Joxka3zars, uyto TpeyronbHuk ¢ BepmmHamu A(1, 1), B(2, 3), C(5, -1) npsMOyronsHbIii.
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1. JmaMeTpanbHbIe TUIOCKOCTH.

2. Bexroper A + buwa-b HepHeHIUKYIApHbL. JIoKa3aTs, uTo ‘ a ‘ = ‘ b ‘ .

3. Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIeHHYIO OoT Touek (—1,-2) u (1, 4).

4. Yto mpexacTaBisieT co00if FeOMETPUISCKOE MECTO TOUCK, PACCTOSHUS KOTOPBIX 0 JABYX JaHHBIX ILTOCKOCTEH

HaxoJsTcs B AaHHOM oTHoIeHuH. ([Toropenos I'masaV Ne23)

5. [pu xakom 3HaveHnH KodhuinueHta o BekTopel P = aa+5b u q=3a - b oxaxyrcs xormnuHeapHbMHE, ecii & U

b ne komnmuHeapHsI?

6. [Tpu KakOM yCJIOBHH TIpsIMast, 3ajaHHAasi YPABHCHUSIMH B KAHOHIYECKOH (hopme, mapaiiensHa mIockocta Xy (Yz, zX)?
2

7. Onpenenuts BuA noepxaoct X + Y — 47° =0 u cxemarnuecku n306pasuts ee.

8. Hanbr Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiitu ux KoopIuHATHI B HOBOM CHCTeMe KOOPIWHAT, €CIIM HA4aIo

KOOpJHMHAT NepeHeceHo (0e3 M3MEHEHHsI HalpaBJIeHUs Oceil) B TOUKy A.
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1. [InockocTu cummeTpuu.

2. [Toka3atsk, 4TO JUIs MPOU3BOJIBLHOTO BEKTOPa A M BEKTOpa b nepueHuKysspHoro Bekropy C , BbimonHseTcs
PaBEHCTBO (a AD )/\ c=b (aC ) (Tloropenos 'nmaBaV Ne29)

3. CTOpOHBI TPEYroJbHUKA BhIpaXatTCs ypaBHeHusMu X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiitu ypaBHeHUs
BBICOT ATOTO TPEYTOJIbHHUKA.

4. Jlokasath, 4TO MPOU3BECHHUE PACCTOSIHUN TOYKH THIIEPOOIIBI OT €€ ACHMIITOT MOCTOSIHHO, T.€. HE 3aBUCHT OT TOYKH.
(TToropenor T'masalV Nel9)

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

ax+by+cz+d =0
6. HaiiTu ycnoBus napajuiesIbHOCTH U IEPIEHIUKYIISIPHOCTU IPIMON U IJI0OCKOCTH
ax+by+c,z+d,=0

ax+by+cz+d=0.

2 2
7. OnpenenuTs BU MOBEPXHOCTH (X + l) —47° =1 u cxemarnueckn n300pa3uTh ee.
8. Omnpeenuth KOOPAUHATHI KOHIIOB A u B oTpe3ska, kotopsiii Toukamu P(2, 2) u Q(1, 5) paszaeseH Ha Tpu paBHbIC
YacTH.
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1. I'naBHbIC HanpaBIeHUS.
2. B nonsipHoii cucteme koopaunar gaubi toukun Al 12, —7z | u B| 12, —— 7 |. Beruucauts nonsprsie
KOOpAWHATHI CepeTuHbI 0Tpe3ka AB.

3. Yepes Touky nepecedeHus npsimbix X +y—6 =0, 2X—y—3 =0 nposectu npsiMmyto noj yriioMm B 45° k npsmoit 3X
-5=0.



4, ITapa6ona cuMMeTpryHa OTHOCHTENBHO ocu OX, BepiinHa ee nomerntaercs B Touke (-5; 0) u Ha ocH OpaMHAT OHA
OTCeKaeT Xopay, umHa kKotopoil | = 12 en. HamucaTs ypaBHEHHE 3TOMH MapadobL.

5. B pombe ABCD panbl quaronaiu E =au ﬁ) = B Pa3noxuTh 0 3TUM ABYM BEKTOPAaM BCE BEKTOPHI,
COBITQ/IAIOIIIIE CO CTOPOHAMH poMoa! A_B, E, E) " DA .

6. Hamnucats ypaBHeHMs IpsIMOi, MPOXOAAIIEH Uepe3 TOUKY (XO, Yoo Zo) U NapajuiebHOM MIOCKOCTAM
ax+by+cz+d =0, ax+b,y+c,z+d,=0.

7. Onpenenuts Bux nmosepxHoctn Y — X + Z? =1 u cxemaruuecku H300pasuTh €e.

8. Jansl Bepiunbl TpeyronsHuka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepeceuenus co cropoHoit AC
OMCCEKTPHUCHI €ro BHYTPEHHET0 YIjia Npy BepunHe B.
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1. MHBapraHTHI TOBEPXHOCTEH.
2. Brruncnuts mionia s MpaBMIIEHOTO TPEYTOIBHUKA, IBE BEPIIHMHEI KOTOporo cyTh A(-3, 2), B(1, 6).
3. UYepes Touky nepecedeHus npsameix 2X —5y —1=0 u X +4y —7 =0 mpoBecTH NpsMyIo, IEISAIIYI0 OTPE30K MEKIY
toukamu A(4, -3) u B(—1, 2) nononam.
4. Yepes Touky P(5; -7) mpoBectu kacatenbHYyIO K mapaboie y2 =8X.
5. Jloka3zarb, 4TO CyMMa BEKTOPOB, COSAUHSIIONINX LIEHTP NPaBHIBHOTO TPEYTOJIbHHUKA C €r0 BEPIIMHAMHM, PaBHA HYJIIO.
6. Jlokasats, uto Tpu nockoctn (X +4y+72+1=0, 2X-y—-2+2=0, x+2y+32—-1=0 npoxoasr
4epe3 OIHY MPAMYIO.
2 2
7. Onpenenuts BU] TOBEPXHOCTH (X + 5) - ( Z— 1) =0 u cxemarnueckn n300pasuTh ee.
8. Cropona pom6a paBaa 5+/10 , nBe ero npoTuBomonoxkusie BepmmHs! cyTh Toukn A(4, 9), C (2, 1).
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I[IpoeKTHBHBIE MPOCTPAHCTBA, AHTAPMOHMYECKOE OTHOIIEHHE.
Haiitu npoexunto Toukn M (XO, yO) na npsamyto AX+ By +C = 0. (baxsanos)

1

2

3. Haiitu Touky nepeceuenus BoICOT TpeyronbHuka A(2, 4); B(2,-1); C(-4, 3).

4. Haiitn TaKyio Touky Ha napaGoie y° = 12X, 4T0OBI KacaTenbHas B Hell 00pa30BBIBAJIA C OCHIO CHMMETPHH MAPaGOoIsl
yron B 30°.

5. 3Hast BeKTOpSI, cyxkamue croponamu tpeyromsinka AB=C, BC =a, CA=D, naiitu Bexropsr,
KOJIJTMHEApHbIE OMCCEKTPHCaM YIJIOB 3TOTO TPEYTOJIbHHUKA.
6. CocTtaBUTh ypaBHEHHE IUIOCKOCTH, TIpoxomsmiel uepe3 Touky M(1, -4, 3) mapaiuienpHO IMIIOCKOCTH XZ.
2 2
7. OnpenenuTs BH]] TOBEPXHOCTH (X + Z) +Yy = 1 u cxemarnuecknu n300pa3uTh ee.
. V4 Vs
8. B nonspHoii cucTemMe KOOpAMHAT JaHbl B CMeKHbIe BepmuHbl kBagpata Al 12, —— | u B| 3, E .

OrnpenenuTs ero Mmioaib.
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1. ITpumenenust pokampHOTO CBOKCTBA THIIEPOOIHI (2).

2. OmnpenenuTs, eCTh JIM Cpei BHYTPEHHUX YIIIOB TpeyroibHuKa ¢ BepmmHamu A(1, 1), B(0, 2), C(2, -1) tyno# yrod.
3. HaiiTi TOUKy mepeceueHus! CepeJMHHBIX NePIeHIUKYSIPOB TpeyroiapHuka A(2, 4); B(3,-1); C(-5, 2).

4. BbIUMCINTS MJI0IIA/Ib YETHIPEXYTOJIbHHUKA, IBE BEPLIMHBI KOTOPOTOo Jexar B hoKycax dJuiurnca 9x* + 5y2 =45,
JIBE IPyTHe COBIAAIOT C KOHIIAMHU €TI0 MaJIOH OCH.

5. Bextopst @ +0 u @ —b nepnenmuxynapnsr. Jokasars, uto | a | = ‘ b ‘ :

6. BBIUMCIUTS TI0MAL TPEYTONLHUKA, KOTOPhIH OTCEKAeT MI0CKOCTh DX — 6y +3z+120=0 or KOOPJAWHATHOI'O
yria OXy.

2 2
7. OrmpenenuTs BUI TOBEPXHOCTH 5( y— 2) —2° =5 u cxemarnuecku uzo6Gpasuts ee.



8. Yepes Touky M(-5; 16; 12) mpoBeeHsl IBe INIOCKOCTH: OJIHA U3 KOTOPBIX copepkut ock OX, npyras —oce QY.
BBIYHCITUTE YTOT MEXKIY STUMH IBYMSI TNTOCKOCTSIMH.
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1. [IpsMonuHeiiHbIe 00pa3yrolIe 0JHOMOIIOCTHOTO Tunepbonounsa (2).
2. JlaHbl ypaBHEHHUS IBYX CTOpOH napasuienorpamma 2X +4y -3=0 u X—5y +2 =0 u TOuKa nepeceyeHus ero
muaronane O(2, 1). TpeOGyeTcst cOCTaBUTh YpaBHEHHS IBYX IPYTUX CTOPOH IMapauiesiorpaMmma.
3. [Nokasars, 4TO IUIOMIAIE JIOOOT0 MapauieIorpaMMa ¢ BepIIMHAMH B KOHIAX COIPSDKEHHBIX THaMETPOB 3JUIHIICA
X2 yz
? + b—2 =1 wumeer omHO u TO ke 3Hauenue, pasroe 2ab. (IToropenos I'masalV Ne39)
4, okychl rUIepGOIIB COBNAAaIoT ¢ Gokycamu smmanca 9X° + 25y? = 225 . Cocrasuth ypaBHeHHe rHnepGoIbL,
€CJIH €€ HKCIICHTPUCUTET € = 2.
5. Omnpenenuts yroi Mexay Bektopamu a u b, ecnu Bektop a + 3b meprneHauKyJIspeH K Bektopy 7a—5b, a Bektop
a—4b nepnenaukymsApeH K BekTopy 7a—2b.
6. Ha ocu Oy HaiiTu TOUKy, OTCTOSIILYIO OT INIOCKOCTH X + 2y —-22-2=0 ma paccTossHUU d=4.
Yy 2
7. Onpenenurs BUJ oBepxuocty — + —— 72~ = 0 u cxemarnuecku U300pas3uTh ee.

8. Haiitu yris1, o6pasyemsie mockocteio aX +bY +c¢z +d =0 u ocamu xooprunar.



