NMWHOBPHAYKW POCCINU
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenytowmin kacegpon

meopuu byHKyUU u 2eomempuu

/’ Cemeros EM
// eMeHOo8 ..

31.08.2018r.

PABOYASA NPOrPAMMA YYEBEHOW AUCLUNIIUHDI
B51.5.08 AHanuTn4yeckas reomeTpus

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKM/cneLnanbLHOCTU:

02.03.01 MaTtemaTuKka 1 KOMMNbIOTEPHbIE HaYKK

2. Mpodunb noarotoBku/cneumanmsauusa: Bce

3. KBanudwmkauua BbinyCKHUKaA: 6akanaBp

4. dopma oby4eHus: o4Has

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

6. CocTtaBuTENU NporpamMmbi:
CemeHoB E.M. — npodeccop, 3aB. kadheapon, AOKTOp hun3.-MaT. Hayk;
YkcycoB C.H. — kaHangaT ¢uns.-Mmat. Hayk, JOLEHT.

7. PekomeHgoBaHa: HMC MaTtemaTtudeckoro d-ta, npotokont Ne 0500-07 ot 03.07.2018 r.
8. YuebHbIn roa: 2018/2019 CemecTp: nepsbiii

9.llenu n 3apaum y4eOHOM ANCLUUNIIUHDI:

Lienamu ocBoeHnsa aucumnivHel (Mogyns) “"AHanuTtuyeckas reometTpus” ABNATCA:
dopmMnpoBaHne reoMeTpuU4eckon KyrnbTypbl CTyAeHTa, HayanbHas noarotoBka B obnactu
anrebpanyeckoro aHanm3a npocTenLLnx reomeTpu4ecknx o6 BHLEKTOB, OBNadeHne Knaccuyeckum
MaTeMaTUyYecKum annapaTtom A58 AarbHENLero Crnorb30BaHNS B NMPUITOXEHMUSAX.

10. MecTo yuye6HOM aucumnnuHbl B cTpykType OOI:

AHanuntnyeckas reomeTpusa BXoAUT B LMK NPOGECCUOHanbHbIX ANCUUNINH B 6a30BOM
yacTtu. [Ins ee yCnewHoro nay4eHusi 4OCTaTtoMHO 3HAHUA N yMEHUIN, NPUOBPETEHHbIX B
cpeaHen wkone.



OcBoeHne aHanUTU4eCcKon reoMeTpun ABNAETCs OCHOBaAHUEM AJ15 YCNEeLWHOro 0CBOEHNS
Kak ganbHenwmnx 6a3oBbIX KypcoB — JIMHEMHOW anredpbl U reomeTpumn, QYHKLNOHANbHOro
aHanusa, guddepeHunanbHON reoMeTpumn, MexaHuK1, Tak U cneuunanbHbIX KYpCcoB, K NpumMepy,
anrebpanyeckon reomeTpumn, KOMMNbIOTEPHON FrEOMETPUN; NPUOBPETEHHBbIE 3HAHNA TaKKe MOryT
nomoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyembie pe3ynbTaTbl O0y4eHUA MO AucuMnnuMHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIe C NJIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA obpa3oBaTeNibHOMU
nporpamMmbl (KOMNEeTEeHUUAMN BbINYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbtatbl 00y4yeHus
Koa HassaHune
OK-7 CnocobHOCTbIO K 3Hame:
camoopraHmsaumm un OCHOBHblE mMeToabl camoopraHusaumm n
camoobpa3oBaHuto camoobpas3oBaHUs,  OCHOBHYHD W OOMOSIHUTENbHYIO
nutepatypy Mo aHanuTU4yeckon reoMeTpun, OCHOBHbIE
aTanbl n nocrnegoBaTefnibHOCTb BbINOSTHEHUSA
camocToATenbHOM  paboTbl, BKNOYas  eXedHeBHble
AOMallHMe 3aJaHus, a Tak e NoaroToBKY K KOHTPOSbHbIM
paboTam 1 3K3aMeHY;
ymems:
CaMOCTOATENbHO pelaTb Kak TeopeTuyeckue, Tak MU
npakTU4Yeckne  3agadn  aHanuMTUYECKOW  reomeTpun,
HaxoauTb HEOBXOOUMBIN NS U3y4eHUsa maTepuarn, Kak Ha
TBEPAbIX, TaK N Ha NEKTPOHHbIX HOCUTENSIX;
grnadems (MMeTb HaBbIK(M)):
OCHOBHbIMM  HaBblkamu  paboTbl C  nMTepaTypowu,
CMOCOBHOCTBID K CamMoopraHu3auun u paumoHanbHOMY
pacnpeneneHno BpEMEHN.
OrlTK-1 | roTOBHOCTbIO 3Hamep:
ncnonb30BaThb OCHOBHbIE MOHATUA, onpefeneHus BEKTOPHON anrebpbl K
dbyHOaMeHTanbHble aHanuMTMyecKkomn reomeTpun OCHOBHbIE 3agaun
3HaHuA B obnactu aHanuUTU4ecKon reomMeTpuu, (OPMYNMPOBKN TeopeM U
MaTeMaTn4YecKoro MeToAbl X AOKa3aTeNbCTBA;
aHanmsa, KOMMNIEKCHOro ymems:
N PYHKLMOHANbHOro aHanuampoBaTb anrebpanyeckue ypaBHEHUSI NEPBON U
aHanuaa, anrebpsl, BTOPOM CTEMNEHM Ha NSIOCKOCTU M B NPOCTPAHCTBE, CTPOUTL
nnHerHon anredpbl, COOTBETCTBYHOLLUNE UM JIMHUM N NOBEPXHOCTU, ONpeaensaTb
aHanuTnyeckom BMO KPMBbIX W  MNOBEPXHOCTEM BTOPOro  nopsaka,
reomeTpun, AOKa3blBaTb  OCHOBHblE  TEOPEMbl  aHANUTUYECKOW
andepeHumnansHom reoMeTpun 1 peluaTtb 3ajauu;
reoMeTpum n TONoJsIormu, gnadems (MMeTb HaBbIK(M)):
AanddepeHumanbHbIX OCHOBHbIMM MeTOdaMu UCCreaoBaHus anrebpanyecknx
YPaBHEHUN N YPABHEHUA | IMHUIA W MNOBEPXHOCTEN NEpPBOro M BTOPOro MNOPSAKa,
B YACTHbIX NPOU3BOAHbIX | OCHOBHbIMM  MeTo4aMu  [oKa3aTeNnbCTBa TEOpem U
peLLeHns 3agay aHannTU4ecKon reoMeTpumn.
OlK-2 | cnocobHoCTbIO peLlaTb 3Hame:

CcTaHOapTHble 3afa4um
npodeccnoHanbHoOn
OeATenbHOCTN Ha
OCHOBe
MHGOPMaLMOHHON U

CTaHOapTHble 3ajavv aHanuUTUYEeCKOW reoMeTpum U
OCHOBHbIE METOAbl X peLleHuns;

yMeme:
pewaTb CTaHO4apTHblE 3aa4v aHanUTUYECKOW reoMeTpun
Ha OCHOBe MHGOpPMaLMOHHON © Gubnuorpadunyeckomn




Gubnumorpadgudeckom
KynbTypbl C
npuMeHeHnem
WHGOPMaLMNOHHO-
KOMMYHUKaLMOHHbIX
TEXHONOMMM N C y4eToM
OCHOBHbIX TpeboBaHwWi

KynbTypbl c npUMEHeHnem
KOMMYHWKALMOHHbIX TEXHOMOTNI;
grradems (MMeTb HaBblIK(K)):
OCHOBHbIMM METOJAaMN peLUEeHUs CTaHAapTHbIX 3ajad
aHanMTU4eCcKoM reoMeTpuMm Ha OCHOBE MHGOPMAaLMOHHON
n Gubnuorpaduyeckon KynbTypbl C MPUMEHEHMEM
NHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMOTMA U C

NHOPMALNOHHO-

MHGOpMaLMOHHON Y4€TOM  OCHOBHbIX  TpeboBaHuin  MHOPMALMOHHON
6e3onacHoCTH 6e3onacHoCTW.

OrK-3 | cnocoBHOCTbIO K 3Hame:
CaMOCTOATENbHOM OCHOBHblE HamnpaBlieHUs unccnegoBaTenbCckon paboTsl,
Hay4HO- CBSI3aHHble C W3YyYEeHUEM aHanuUTUYEeCKOWn reoMeTpum
nccnepoBaTenbCKom OCHOBHbIE 3aa4M aHanMTUYECKON reoMeTpun,
paboTe yMeme:

CaMOCTOATENbHO  aHanNU3npoBaTb OCHOBHbIE  3adayu

aHannTU4eCcKon reoMeTpun n pelaTb AaHHble 3a4a4u;
grradems (MMeTb HaBblIK(K)):

MeTo4aMuU CaMOCTOATESTbHOM Hay4YHO-UCCneaoBaTeNbCKon

paboThbl NPU U3YHEHUN aHANTUTUYECKON FreOMETPUN.

12. O6bemM AMcuMnIuHbI B 3a4eTHbIX eaunHULax/yac. (s coomsemcmeuu ¢ y4ebHbIM MIaHoOM) —

7/ 252.

Popma NpOMEXYTOHYHOM aTTecTaumMmn 3adeT / 9K3aMeH.

13. Buabl yue6HoM paboThbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa

AyanTOpHbIE 3aHATUSA 118 118
B TOM 4ucne: nekumm 50 50
npakTuyeckme - -
nabopartopHble 68 68
CamocTtosaTenbHas paborta 98 98
dopma NpomexyTo4HOM aTTecTtaumm
(3auem — 10,5 4ac. / ak3ameH — 36 36
14,74ac.)

UToro: 252 252
13.1. CopepxaHme AUCLMNIINHBI
n/m Haumerosanme pasaena CopgeprkaHve pasgena QUCUUNIVHLI

AVCUMNIUHBI Aep pasi Anct
1. Jlekuum

1.1 CwnctemMbl koopanHaT. MpeameT Kypca aHanuTnyeckon reomeTpun. Kpatkui

BeKTopr n npamasa nmHuA
Ha MNIOCKOCTW.

JIMHUN, NONAPHbIE KOOpAUHAThI, napanneanblﬁ nepeHoc.

OBYM HEKOJIJIMHEeapHbIM, CKandapHoe npounsseaeHue.

ncrtopuyveckumin 063op. [lekaptoBa cucteMa KoopauHaTt Ha
NOCKOCTU, MpocTenune 3agaymn, Teopema Yebl. YpaBHeHue

KOOpD,I/IHaTbI BEeKTOpa, KonnmHeapHble BEKTOpPbI, pa3rioxXeHne no

MpeobpasoBaHne cucTeMbl KoopanHaT. MHBepcus. Mpumepbl Ha
BblYyMCrieHusi 06pasoB. Mpsmast Ha NNOCKOCTM Kak ypaBHEHUe




nepBoOW CTeneHu OT ABYX NepeMeHHbIX. YpaBHEHME NPsSIMOi C
yrnosbIM KoadpdmumeHTomM. BaanmHoe pacnonoxeHne osyx
npsMbIX. MMy4oK NpsIMbIX Ha NIIOCKOCTW. PaccTosiHue ToYku o
NPSAMONn. Yron mexay ABYyMsi NPAMbIMMN.

1.2

KpuBble BTOporo nopsigka

KoHnuyeckune cedeHuns, ypaBHEHUS KOHUYECKUX CEYEHUI B
NONApHOW cnucTeme koopauHaT. M3yuyeHne KOHUYECKNX CeYEHU.
CaowicTtBa annunca, runepbonbl, napabonsl. KacatenbHas k
KOHMYECKOMY ceyeHunto. PokanbHble CBOMCTBA KOHUYECKUX
ceyeHnn. ONTnYecKkne CBOMCTBA KPMBbLIX BTOPOro Nopsiaka.
dokanbHble CBOMCTBA KOHUYECKMX CeYeHUN. [lnameTpbl KPpUBBIX
BTOpOro nopsgaka. Knaccndukaums KpuBbix BTOPOro nopsaka.
MHBapuaHTbl KpuBbLIX BTOPOro nopsigka. LieHTpbl kpuBbIix
BTOPOro nopsgka.

1.3

BekTopbl B NpoCcTpaHCTBeE.

BekTopbl B NPOCTpaHCTBE, PasfoXeHne no Tpem
HekomnnaHapHbIM BeKTopaM. BekTopHoe npounsseaeHue,
NpUMEHEeHNe BEKTOPHOro npou3BeaeHus. CmellaHHoe
npousseneHmne. NpeobpaszoBaHne cMCTEMbI KOOpPAMHAT B
NPOCTPaHCTBE.

1.4

YpaBHeHVE NOBEPXHOCTU U
KpMBOM B MPOCTPaHCTBE.

YpaBHeHVe NOBEPXHOCTU N KPUBOW B NPOCTPAHCTBE. YpaBHEHne
nnockocTn. PacctosHue ToukmM A0 NAOCKOCTU. YTon mexay
ABYMSs nNnockocTamu. [y4ok nnockocTen. YpaBHeHUs Npsamon B
npocTpaHcTBe. Yron mexay AByms npsambeiMu. [Npamas u
NIOCKOCTb.

1.5

MoBepxHOCTM 2-ro nopsigka.

Annuncoung, runepbononasl.

Mapabonounabl, KOHYC, uunuMHapbl. MeToa ceveHni.
Knaccudumkaumsi noBepxHOCTEN BTOPOro nopsigka. MHBapuaHTbl
noBepxHocTen. [psAMonuHenHblie obpasyoLimne.
MpsAmonuHenHble obpasyoLLne 0gHOMOOCHOro rmnepbononaa.
MpsamonuHenHblie obpa3sytowwme runepbonnyeckoro
napabonownga. KpyroBble ce4eHnsi NTOBEPXHOCTEN BTOPOro
nopsigka. [jnametparnbHbie NIockocTu. MNocKocT! CUMMETPUMN.
‘NaBHble HanpaBreHWs NOBEPXHOCTEN BTOPOro nopsaaka.

. npaKTVI‘-IeCKVIe 3aHATUA

2.1

2.2

3. JlabopamopHbie pabombi

3.1

CwncteMbl koopanHaT.
BekTopbl 1 npsimasi NMHKSA
Ha NrnocKocTU.

[ekapToBa v nonsipHasi CUCTEMbI KOOpAMHAT, NpocTenLne
3agauu (pacctosHue mexay ABYMSA ToYKamu, AerneHue otTpeska
B 3aj@aHHOM OTHOLLEHUU, NNoLwadb TPeyronbHuKa). YpaBHeHne
NVHWK, NONAPHbIE KOOPANHATLI, NapannenbHbIN NepeHoc.
KoopaunHaTbl BeKTopa, KonfMHeapHble BEKTOPbI, pasnoxeHne
BEKTOpa Mo [IBYM HEKONIIMHEaApHLIM BEKTOPaM, CKanspHoe
npounssegeHve. NpeobpasoBaHne CMCTEMbl KOOPAMHAT.
WMuBepcus. MNpumepsbl Ha BbluncneHns obpasos. Mpamas Ha
nnockoctu. ObLiee ypaBHEHVE NPAMON NIMHUM Ha NIIOCKOCTMH,
ypaBHEHWNE NPSMOK C YrroBbIM KO3 MULIMEHTOM, YpaBHEHUE
npsiMoi B oTpeskax. BaaumHoe pacrnonoxeHue AByX MpAMbIX.
IMy4oK NpsiMbIX Ha NSIOCKOCTU. PaccTosiHWe OT TOYKM 40 NPSMOWN.
Yron mexay ABYMs NpAMbIMMU.

3.2

KpvBble BTOporo nopszka

KpuBble BTOporo nopsigka. OKpy>KHOCTb. QnnAunc, CBOMCTBa
annunca. N'mnep6ona, ceonctea runepbonsl. Mapabona,
cBowncTBa napabonkl. KacatenbHas K KpMBOW BTOPOro nopsigka.
JnameTpbl KpUBbIX BTOPOro nopsiaka. Knaccndukaums Kpuebix
BTOPOro nopsigka. MIHBapmaHTbl KpMBbLIX BTOPOro Nopsiaka.
LleHTpbl KpMBbIX BTOPOro NOpsiAKa.

3.3

BekTopbl B NpocTpaHCTBe.

BekTopbl B NpOCTpaHCTBE, pas3noxeHue no TpemM
HekoMnnaHapHbIM BekTopam. CkanspHoe npousseaeHve
BEKTOPOB B MpoCTpaHcTBe. BekTopHOe nponsseaeHve,
NpUMeHEeHVe BEKTOPHOro Npon3BeAeHWs, ero CBOMCTBA.
CwmelwaHHoe npounssegeHve u ero ceorctea. [NpeobpasoBaHue
CUcTeMbl KOOpAMHAT B MPOCTPaHCTBE.

3.4

YpaBHeHVEe NOBEPXHOCTU U

[MprMepbl ypaBHEHUI NOBEPXHOCTEN N KPUBBIX B NPOCTPAHCTBE.




KPVBOW B MPOCTPaHCTBeE. O6Llee ypaBHEHME NITOCKOCTW, HOPManbHbIN BEKTOP.
YpaBHeHWe NnocKoCcTh, NpoxogsaLen Yepes Tpu 3agaHHble
To4kun. PaccTosHne To4ku 4o NNOCcKOCTU. Yron Mexay ABYMs
nnockoctamu. MNMyyvok nnockocten. ObLINE N KAHOHNYECKUE
ypaBHeHuNs NpssMon B npocTpaHcTBee. [NapameTpuyeckne
ypaBHEHNS NPSAMON, YpaBHEHMS NPSMOW, NPOXoasiLLen Yepes
OBe 3afaHHble TOYKW. Yron mexay AByms npsimbiMuy. [Npamas u
NJOCKOCTb.

35 lMoBepxHOCTM 2-ro nopsigka. Annuncoua, runepbononael. NMapabononasl, KOHYC, LUNUHAPGI.
MeTopg ceveHnin. Knaccmdumkaumsi NnOBepXHOCTEN BTOPOro
nopsiaka. VMIHBapuaHTbl NOBEPXHOCTEN 2-ro Nopsiaka.
IOnameTtpanbHble NNockocTU. [NOCKOCTM CUMMETPUN.

13.2. Tembl (pasaenbl) AUCUUNIIUHBLI U BUAbI 3aHATUNA

Buabl 3aHsATUIN (4acoB)
Ne HavmeHoBaHwue Tembl
CamocTtosATenbHas
n/n (pasgena) oucumnnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble pa6oTa Bcero

CwncteMbl koopanHaT.

1 BekTopbl 1 npamas nuHus 10 - 20 32 62

Ha NNocKocTn

2 KpuBble BTOpOro nopsiaka 14 - 14 30 58

3 BekTopbl B NpoCTpaHCTBE 6 - 10 20 36

4 YpaBHetme NOBEPXHOCTU U 6 i 12 20 38

KPVMBOW B MPOCTPaHCTBE
5 [MoBepxHOCTHM 2-ro nopsigka 14 - 12 30 56
Wtoro: 50 - 68 130 252

14. MeToau4yeckue yKkasaHMAa Ans ody4arowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu obyHarouUMCS 0 0OC80EHUIO OUCUUNIUHBI: paboma ¢ KOHCcriekmamu f1ekyud, npeseHmauUoHHbIM
MamepuarsioM, 8biNofIHeHUe Npakmuyeckux 3adaHul, mecmos, 3adaHuli mekyweld ammecmauuu u m.o.)

Mpu npoxoXxgeHun AUCUMNINHBI UCMOMb3YIOTCA aKTUBHbIE U MHTEpPaKkTUBHbIE (DOPMbI NPOBEAEHMS NeKUUi
U nabopaTopHbIX 3aHATUW, W OCYLECTBMSETCH KOHTPOMb MOCELAEeMOCTU W BbINOMHEHWS BCEX BUOOB
camocTosTensHon paboTbl. B TeueHne cemecTpa CTyAeHTbl pellaroT 3afdadv, ykasaHHble npenopasarternem, K
Kaxkgomy 3aHsaTuo. B cemectpe npoBOAMTCA 2 KOHTPOIbHbIE paboThbl (Ha NabopaToOpHbIX 3aHATUAX).

B TeuyeHue cemecTpa CTygeHTbl Ha NabopaToOpHbIX 3aHATUSX pellarT WHAMBMAYamnbHble 3agaHug,
COOTBETCTBYIOLLErO BapuaHTa. BapuaHTbl 3agaHuii MMeloTCsa B METOAMYECKOW fnuTepaType M pasMelleHbl B
MHTepHeTe. OTU e BapuaHTbl U METOAMNYECKYI0 NUTepaTypy CTYAEHTbl MOryT Monyuutb no e-mail. PesynbTathl
camMOCTOATENbHbIX PaboT 3a4nTbIBAIOTCA BO BPEMS 3a4eTa.




15. lMepeyeHb OCHOBHOM WU [OOMNOJSIHUTENLHOW nUTepaTypbl, PECypCOB MWHTEpPHET,

HeobXoaUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOmeemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK

Mpueanos, UBaH UBaHoBUY. AHanMTU4eckasi reomeTpus : ydebHuk / V. N. MNMpueanos .— MockBsa :

1 ;
Jlanb, 2007 .— 304 c. : nn.

> NocTtHukoB, Muxann Muxannosuy (1927-2004) . AHanuTu4eckasa reometpus. Jlekumm no
reomeTpun : y4eb. nocobue. Y. 1/ M. M. MocTtHnkoB .— Mocksa : JlaHb, 2009 .— 414, [1] c. : un.
MwuHocueB, B. B. Kypc maTtemaTukm anst TeXHMYECKNX BbICLLMX Y4eOHbIX 3aBeaeHuin. YacTb 1.

3 AHanuntnyeckas reometpus. lNpeaens! u pagbl. PyHKLMM M NPOU3BOAHbIE. JInHEHasa n
BekTOpHas anredpa : / MuHocues B.B., MNywkapb E.A., 3ybkos B.I"., JIaxosckun B.A. — Mocksa :
JlaHb, 2013 .—
MpakTnyeckoe pyKoBOACTBO K peLLEeHUI0 3a4ay No BbicLLen maTtematuke. JinHenHas anrebpa,

4 BekTopHas anrebpa, aHanMTuyeckasi reoMmeTpus, BBEAeHNe B MaTteMaTU4eCcKnii aHanms,
nponssogHas un ee npunoxenus : / N. A. Conobes, B. B. LLleBenes, A. B. Yepsskos, A. HO.
PenvH .— Mocksa : JlaHb, 2009 .— 319 c. : un.

0) gononHUTENbHaa nuTeparypa:

Ne n/n McTOYHUK
Cemeros E.M. AHanumu4eckas eeomempusi Ha nnockocmu / E.M.CemeHos, C.H.Y«kcycos ;
5 BopoHesxckutl eocydapcmeeHHbili yHugepcumem. — BopoHex : Usdamernbckuli dom BIY, — 94
C.
6 Egpumos H.B. Kpamkuti Kypc aHanumu4eckol eeomempuu : y4ebHuk s cmyd. 8y3oe / H.B.
Egumos .— U30. 13-e, cmep. — M. : Qusmamnum, 2005 .— 238 c. : un.
7 Edwmmos H.B. KpaTkuii kypc aHanuTMyecKkom reoMeTpum : ydebHuk anst ctyq. sysos / H.B.

Edwnmos .— U3a. 13-e, ctep. — M. : duamatnmt, 2005 .— 238 c. : un.
8 lMozopenos A.B., leomempus./ A.B.[ozopenos. - M.: Hayka, 1978. — 208 c.
Unbun B.A.. AHanumudeckas czeomempusi. /B.A. UnbuH, 3.I.T103HsIK - M.: @usmamnum, 2002. —

9

240 c.

Mycxenuweunu H.U. Kypc aHanumu4deckol ceomempuu. /H.U.Mycxenuweunu. - Cl16.: JlaHb,
10| 2002.- 655 ¢

11 ModeHros I1.C. AHanumudeckas eeomempusi./l1.C. ModeHros. - M.: N38-eo0 MY, 1969. - 698c.
NoropenoB, Anekcen BacunbeBuY. AHanuTuyeckas reomeTpus : y4ebHUK ansa cTyd. mart. U
dum3. cneu. By3oB / A.B. Noropenos .— 4-e n3a., nepepab. — M. : Hayka, 1978 .— 208 c. : un.
12 3agaqyHuK-NpakTUKyM No aHanuTU4YecKon reoMmeTpum n Boicien anrebpe : YyebHoe nocobue /
Mop obwy. pea. B.A. BonkoBa; JleHuHrp. roc. yH-T uMm. A.A. XKgaHoa .— J1. : i3g-Bo JleHuHrp.
yH-Ta, 1986 .— 259, [1] c. : un., Tabn. — 0.50.

B)MH(pOpMaLMOHHbIE SNEKTPOHHO-06pa3oBaTerbHble pecypchl (oduLmnanbHble pecypebl UHTEPHET)*:
Ne n/n Pecypc
1. | www.lib.vsu.ru
1. | http:www.math.vsu.ru — ogpuyuaneHbil calim mamemamuyecko2o gakynbmema BlI'Y
1. | http:www.math.msu.ru — ogpuyuanbHeil caim mexmama MY

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMn umetoTca gorosopa y BIY, 3atem OTKpbiTble SMNEKTPOHHO-
obpaszoBaTerbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOSAATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobusi, 3adaqyHuKku, MemodoudyecKue yKa3aHusi MO 8bIMONTHeHUIO
npakmuyeckux (KOHmMposbHbIx) pabom u dp.)

Ne n/n McTOoYHUK
1 Llybepburninep O.H. 3adayqu u yrpaxHeHuUs1 o aHanumu4eckol eseomempuu. /
O.H.Lly6epbunnep. - Cl16.: JlaHb, 2003. — 366 c.
5 Bbaxesarnoe C.B. Cé6opHuk 3aday rno aHanumudeckoul eeomempuu. /C.B. baxsasos, I1.C.

ModeHos, A.C.[lapxomeHko. - M.: Hayka, 1964. — 327 ¢
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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
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

17. UHdopmaLumnOHHbIE TEXHONOrUN, UCNosb3yeMble ANA peanvM3aumm y4ebHomn
ANCLUUNIINHBI, BKINOYasa nporpamMmHoe obecnevyeHne u MHpopmMmaLMOHHO-CNpaBOYHbIe
cucteMbl (Npyn Heo6xoAMMOCTH)

18. MaTepnanbHO-TeEXHUYECKOEe obecneyeHme QUCLUNIIUHDI:

(Mpu ucnosib3oeaHuu 1abopamopHo20 0bopydosaHus yKa3bieams MOJIHbIU nepeyeHs, npu 6onbWoM Koudecmee

0bopydosaHusi MOXHO 8biHecmu OaHHbIU pa30er 8 rnpusoxeHue K paboyel npozpamme)

19. PoHA OLEHOYHbIX CPEeACTB:

19.1. MepeyeHb KOMNETEHLMIN C yKazaHueM 3TanoB GOpMUMPOBaHNA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus
Kog n MnaHupyemble pesynbTaTbl 06y4eHns OT1anbl
cogepxaHve (mokasaTenu OOCTUXEHUS 3a4aHHOrO YPOBHSA dopmMmpoBaHus o0C*
KOMMeTeHLMn OCBOEHWS KOMMEeTEHLUMM NOCPeACTBOM KOMMNeTeHLMn (cpeactBa
(vnn ee yactn) hopMMPOBaHUS 3HAHWIA, YMEHUIA, HABbLIKOB) (pasgensbl (TeMbl) OLeHMBaHMs)
AVNCLMMINHBI UK
Moayns n nx
HanMeHoBaHue)
8Hamb: OCHOBHblE METOAbI 1.Cuctemsl
camoopraHusaumu n camoobpasoBaHus, koopavHaTt. Bektopbl | YcTHEIM onpoc
OK-7 OCHOBHYIO U JONOMHUTENbHYIO NUTepaTypy 1 NpsiMas NIMHKA Ha (YO)
Mo aHaNUTU4ECKON reOMETPUMN, OCHOBHbIE MIOCKOCTM. Tectuposanue (T)
3Tanbl ¥ NocneaoBaTenbHOCTb BbiNonHeHns | 2. KpuBble BTOporo KoHTposbHas
camocTosiTeNnbHoM paboThbl, BKMOYas nopsiaka. paota (KP)
exefHeBHble IOMaLLHME 3afaHusl, a TaK Xe 3. Bektopbl B
MOArOTOBKY K KOHTPOSbHbIM paboTam u MpPOCTpaHCTBe. CamocTosTenbHas
3K3aMeHy; 4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU U Komnoksuym
KpunBOW B 3aduer
NMpPOCTpaHCTBe. DK3aMeH
5. NoBepxHOCTH 2-T0
nopsiaka.
YmMemb: caMOoCTOATeNbHO peluaTh Kak 1.Cuctemsl
TeopeTu4eckne, Tak U NpakTUYeckue 3agadum | koopguHat. BekTopbl .
4 VYeTHBI onpoc
aHanuUTM4YeCcKON reoMeTpun, HaxoauTb 1 NpsiMas NIMHKA Ha
HeobXoAMMbIV ONS U3yYeHus MaTepuan, Kak | NnocKoCTU. (YO)
Ha TBepAbIX, TaK N Ha 3MEKTPOHHbIX 2. KpvBble BTOpOro Tecruposanue (T)
HOCUTENSAX; nopsaaka. KonTponbHas
3. BekTtopbl B pabora (KP)
NMpPOCTpaHCTBeE. CamocTosiTenbHas
4. YpaBHeHue pa6ora (CPC)
NOBEPXHOCTM U KOJLIOKBHyM
KpuBOW B 3auer
NpOCTpaHCTBe.
5. NoeepxHocTH 2-r0
nopsiaka.
OrnK-1 3Hamb: OCHOBHblE NMOHATUSA, 1.Cucrembl VCTHBII onpoc
onpeneneHus BEKTOpHOM anrebpbl KoopauHaT. BekTopbl (YO)
aHanMTU4ECKOM reOMETPUM OCHOBHbIE 1 npsiMas IMHKSA Ha Tecruposanue (T)
3agaym aHanMTU4YecKon reomeTpun, MIOCKOCTM. KOHTDONBHAS
poJsibHA
dopMynNnpoBKN TEOPEM U METOABI UX 2. Kpuble BTOpOro paGora (KP)
[oKa3aTenbCcTBa; nopsiaka.
3. BekTopbl B CamocTosiTenbHas
NpocTpaHCTBe. pabora (CPC)
4. YpaBHeHUe KosokBrym




NMOBEPXHOCTMN U
KpunBoOW B
NpOCTpaHCTBe.

5. NMoeepxHoCTH 2-r0
nopsiaka.

3aueTr
DOK3aMeH

Ymemb: aHanuanpoBaTb anrebpavdeckue
ypaBHEHUs NepBon N BTOPOWN CTENEHM Ha

1.Cucrembl
KoopauHaTt. BekTopbl

YcTHBIN onpoc

MIOCKOCTU U B NPOCTPaHCTBE, CTPOUTL 1 npsiMast NIMHKS Ha (YO)
COOTBETCTBYHOLLME UM JIMHUWN U MOBEPXHOCTU, | MIIOCKOCTMU. Tecruposanue (T)
onpenenaTb BUA KPUBbLIX U MOBEPXHOCTEN 2. KpuBble BTOpOro KoHTponbHas
BTOPOro nopsiaka, Aoka3blBaTb OCHOBHbIE nopsiaka.
TeOEeMbI aEanMqueCKoM reoMeTpum u 3. pBe|<Topb| B Iéi?fg;g:fe)nmag
ellaTb 3agauu; NMPOCTPaHCTBE.
i : 4?YpapBHeHme pabora (CPC)
NOBEPXHOCTU U Kommoxsuym
KpvBOn B 3auer
NpoCTpaHCTBe. DK3aMeH
5. MoeepxHocTHM 2-r0
nopsiaka.
Brnademb: OCHOBHbIMW METOAAMM 1.Cuctemsbl

nccrnegoBaHuns anrebpanyecknx NUHUA 1
NMOBEPXHOCTEN NEePBOro 1 BTOPOro Nopsiaka,

koopauHat. BekTopbl
1 NpsMas NMMHUS Ha

VYeTHbI# onpoc
(YO)

OCHOBHbIMM METOAAMI loKa3aTenbeTea NIOCKOCTW. Tecrtuposanue (T)
TEOPEM UM peLleHns 3aad aHanuTUYecKon 2. KpwvBble BTOpOro KoHTponbHas
reoMeTpum. nopsigka. paGota (KP)

3. BekTophbl B
NpOCTpaHCTBe. CamocTosTeabHas
4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU U Konnoxksuym
KpWUBOW B 3aver
NPOCTPaHCTBe. DK3aMeH
5. MNoBepxHoCTH 2-r0
nopsigka.

OriK-2 3Hamb: cTaHgapTHblE 3agayn 1.Cucrtemsl

aHannTU4ecKom reoMmeTpmnm n OCHOBHbIE
MeTodbl NX pelleHns;

koopauHaTt. BekTopbl
U NpsiMast IMHWS Ha

VYeTHbI# onpoc
(YO)

nNOCKoCTU. Tectuposanue (T)
2. KpvBble BTOpOro KoHTposbHas
nopsiaka. pabora (KP)
3. Bektopbi B CamocrosTensHast
NPOCTPaHCTBeE.
4. YpaBHeHue padota (CPC)
NMOBEPXHOCTMN U Konnoxsuym
KpVBOI B 3auer
NPOCTPaHCTBeE. OK3aMeH
5. MNoBepxHoCTN 2-TO
nopsaka.

Ymems: pewlatb cTaHOapTHbIE 3aga4un 1.Cuctemsbl

aHannTU4ecKom reomMmeTpmnm Ha ocHoBe

koopauHaTt. BekTopbl

VYeTHBI onpoc

NMHopMaunoHHoN n Bubnuorpadunyeckom N npsMas NMHUS Ha (YO)

KynbTypbl C NPUMEHEHUEM VIHd)ijMaLI,VIOHHO- NOCKOCTH. Tectuposanue (T)

KOMMYHVKaLMOHHbBIX TEXHOMNOIN; 2. KpuBble BTOpOro KoHTpoIIbHAS
nopaaka. paborta (KP)
3. Bektopsl B

CamocTosiTenbHas
NpOCTpaHCTBe.
4. YpaBHeHune pabora (CPC)
MOBEPXHOCTYU U Konnoxsrym
KpvBoOW B 3auer
NpoCTpaHCTBe. DK3aMeH
5. NoBepxHOCTN 2-T0
nopsgka.
Brnademsb: 0CHOBHbIMM METO4aMM 1.Cucrtemsl

peweHuna ctTaHaapTHbIX 3agady
aHannTU4eCcKomn reomMmeTpmnm Ha oCHoBe

koopauHaTt. BekTopsl
N NpsMast IMHUS Ha

VYcTHbIHN onpoc
(YO)




HanpaBneHunsi CCNegoBaTeNbCKON paboTl,
CBSI3aHHbIE C N3y4EeHNEM aHannTUYeCcKon
reoMeTpun OCHOBHbIE 3a4a4m
aHanUTU4eCKON reoMeTpuum;

KoopauHaTt. BekTopbl
1 NpsiMasi MMHUS Ha
MOCKOCTH.

2. KpuBble BTOpOro
nopsiaka.

3. BekTophbl B
NpoCTpaHCTBe.

4. YpaBHeHune
NOBEPXHOCTU 1
KpunBOW B
NnpoCTpaHCTBe.

5. NoBepxHOCTN 2-T0
nopsgka.

MHOPMaLMOHHOW 1 Brubnmorpadunyeckon MIOCKOCTW. Tecruposanue (T)
KyNbTypbl C MPUMEHEHUEM MHOPMaUNOHHO- | 2. KpuBble BTOPOro KonrponsHas
KOMMYHVKaLUMOHHbBIX TEXHOMNOTMIA N C y4eTOM | nopsiaka. pa6ora (KP)
OCHOBHbIX TpeboBaHUN HPOPMALIMOHHON 3. BekTopnl B CaMoCTOSTeIbHAS
©e3onacHoCcTM. NPOCTPaHCTBE. paGora (CPC)
4. YpaBHeHue K
NOBEPXHOCTU 1 OJIOKBHYM
KpWBOIA B 3auer
MpPOCTpPaHCTBeE. Ok3ameH
5. NoBepxHOCTN 2-T0
nopsgka.
OrK-3 3Hamb: OCHOBHbIE NMOHATUSA, OCHOBHbIE 1.Cucrembl

YcTHBIN onpoc
(YO)
Tectuposanue (T)
CamocTosTenpHas
pabora (CPC)
3auet

YMemb: caMOCTOATENbHO aHanm3anpoBaTtb
OCHOBHbIE 3aa4n aHanMTUYeckomn
reomMeTpun 1 pewlatb JaHHblEe 3aa4yn;

1.Cucrtemsl
KoopauHaT. BekTopbl
N NpsiMasl NMHUS Ha

MNocKoCTh. YcTHBIH ompoc
2. KpvBbie BTOpOro (YO)
gogﬂuka. Tectuposanue (T)
nboc?:ggﬁngBBe. CamMocTosTenpHas
4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU U 3auer
KpunBOW B
NpoCTpaHCTBe.
5. NoBepxHOCTN 2-T0
nopsgka.
Bnademb: meTogaMn CaMoCTOATENBHOM 1.Cuctemsl

Hay4HO-uCccneaoBaTenbckon paGoThl Mpu
N3y4eHUn aHanMTUYeCcKon reoMeTpum.

KoopauHaT. BekTopsl
1 NpsiMas NMMHUS Ha
NNOCKOCTH.

2. KpuBble BTOpOro
nopsigka.

3. Bektopsl B
NpoCcTpaHCTBe.

4. YpaBHeHue
NOBEPXHOCTU U
KpunBOW B
NpoCTpaHCTBe.

5. NoBepxHOCTN 2-T0
nopsgka.

VYeTHBI onpoc
(YO)
Tectupoanue (T)
CamocrosTensHas
pabora (CPC)
3auer

n pomMeXxyTo4dHasa aTtrecTauus

KM

* B rpape «POC» B 0basaTenbHOM MNOPsiAKE MNEPEYUCTIAIOTCA OLEHOYHble CcpeacTBa TeKylwen wu

NMPOMEXYTOYHOWN aTTecTauunin.

19.2 OnucaHme KpuTepueB U LUKanbl OLEHMBAHUA KOMNETeHUUA (pe3ynbTaToB OOy4eHus) npwu

n pOMe)KyTO‘-IHOﬁ aTrecTauuun




Mpumep:

Ona oueHuBaHua pe3ynbTatoB OOy4eHUA Ha 9SK3aMeHe/3ayeTe MCMonb3ylTca cneagyrolime
nokasarenu (3YHbi 13 19.1):
1) 3HaHMe y4ebHOro matepmnana v BnageHne NoHATUNHLIM annapaTtoM aHanUTUYEeCKON reoMeTpuu;
2) yMeHue CBA3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHne nnncTpnpoBaTtb OTBET NpMMepamMm, dpaktamu, 4aHHbIMU Hay4HbIX UCCrea0BaHNN;
4) ymeHne aHanuampoBaTb anrebpanyeckme ypaBHEHUS NEPBOW M BTOPOW CTEMEHM Ha MNITOCKOCTU U B
NPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLLME MM FMHAN U MOBEPXHOCTU, OMNpedensTb BUO KPUBbIX W
NOBEPXHOCTEN BTOPOro nopska, 4okasbiBaTb OCHOBHbIE TEOPEMbI aHANMTUYECKON FrEOMETPUM 1 peLlaTb
npakTnyeckme 3agayu;
5) BnageHMe OCHOBHbIMM METO4aMWM CaMOCTOATENbHOrO MCCrefoBaHua anrebpanyeckux IMHUR ©
NOBEPXHOCTEN NepBOro U BTOPOro Nopsiaka, OCHOBHLIMM MeTOA4aMM OOKa3aTeNbCTBa TEOPEM U peLLleHus
3agay aHannTU4EeCKoM reoMeTpun;

[na oueHuBaHMA pe3ynbTaToB OOy4Y4eHMsI Ha 3K3ameHe ucronb3yeTcs 4-6annbHas wana:
«OTIINYHOY, «XOPOLLO», «YAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

[ns oueHVBaHWs pe3ynbTaToB 0O6yYeHMs1 Ha 3a4eTe UCMOoNb3YeTCsl — 3a4TEHO, He 3a4TEHO.
CooTHoLLeHMe nokasaTenen, KpUTEPUER U LUKarbl OLeHMBaHNSA pe3ynbTaToB 06y4YeHus:

YpoBeHb
KpuTepum oueHuBaHnsa KomneTeHumnin cchopmmpoBaH LLikana oueHokK
HOCTHU
KOMMeTeHUumn
lNonHoe coomeemcmeue omeema obyuyaruwezocs gcem | [losbiweHHbIl Omnu4Ho
nepeyucnieHHbiM  KpumepusMm.  [IpodeMoHCMpupoBaHo  3HaHuUe YpPOBEHb
OCHOBHbIX  MOHSIMUU, orpedesieHUss 8eKMoOpHol  aneebpbl U (3a4ymeHo)
aHanumu4yeckol 2eoMempuu OCHOBHbIX 3aday aHaiumu4Yeckol
eeomempuu, gopmynuposku meopem u mMemoosbi ux
Ookazamesnbcmea, yMeHUe  aHanusluposampb  anzebpaudyeckue
ypaeHeHus rnepeoli U 8mopol cmerneHu Ha [ockocmu U 8
fpocmpaHcmee, cmpoumb coomeemcmeywue UM  JUHUU U
rnosepxHocmu, orpedensms U0 Kpuebix U rogepxHocmel 8mopozo
rnopsidka, OoKa3bigamb  OCHOBHbIE MEOPeMbl  aHanIumu4Yeckou
2eomempuu U pewamp 3ada4qu, eradeHue OCHOBHbIMU Memodamu
uccnedosaHusi anzebpaudeckux MUHUU U nogepxHocmeul rnepeozo u
8mMopoeo rnopsidka, 0OCHOBHbIMU Memodamu dokazamersibcmea meopem

U peweHus 3adady aHarumu4eckol eeomempuul.

Omeem Ha KOHMPOJIbHO-U3MepUMenbHbIU Mamepuar He Gasosbiti Xopouwio
coomeemcmeyem OOHOMY U3 [epeyucrieHHbIX roka3amesel, HO ypOo8eHb
obyuarwuwulics Oaem npasurnibHble omeembl Ha OOMoSIHUMesbHble (3a4meHo)
80r1POChI.

Hedocmamo4yHo npodeMOoHCmpUpPO8aHO yMeHUe aHanu3uposamsb
aneebpauveckue ypasHeHuUsi [epeol U emopoll cmerneHu Ha
rockocmu U 8 npocmpaHcmee, uniu cmpoums coomeemcmeyouwjue
UM NTUHUU U rnogepxHocmu, onpedensimbs 8ud Kpuebix U rnosepxHocmeu
8mopozo rnopsidka, doka3sbleamb OCHOBHbIE meopembi
aHanumu4yeckol eeoMempuu unu pewams 3adadqu.

Unu codepxxamcsi omdenbHblie npobesnbl MpuU  UCMOMb308aHUU
OCHOBHbIX Memo008 uccredosaHusi anzebpaudyeckux JsuHUl U
rnosepxHocmetli nepeo2o0 U 8mopo20 ropsidka, unu  Memodos
Ookazamesnbcmea meopeM U peweHus 3aday aHanumu4Yeckol
eeomempuul.

Omeem Ha KOHMPOJIbHO-U3MEPUMEbHbIU Mamepuarn He lNopoeosnili Ydoenemesopu-
coomeemcmeyem mobbiM 08yM U3 MEPeYUC/IEHHbIX MoKa3amered, ypOBEHb meJibHO

obyyarowutica Oaem HerosnHble omeembl Ha OonofHUMernsbHble
goripochkl. [JeMoHCmMpupyem Yyacmu4yHoe 3HaHUe OCHOBHbIX MOHAMuUU, (3a4meHo)
onpederneHuli 8eKMOpHoOU aneebpbl U aHaaumu4yeckol 2eomempuu,
OCHOBHbIX 3aday aHalumuyeckol eeomempuu, DOPMYynuUPOBKU
meopemM U MemoObl ux OoKasamenbcmea Uunu He ymeem




aHanusuposame aneebpaudyeckue ypasHeHUsI nepeol U 8mopol
cmerieHU Ha [MfocKocmu U 8 [rpocmpaHcmee, Uil  Ccmpoums
coomeemcmsyruue UM JIUHUU U 108epxHocmu, onpedesnsms 8ud
Kpuebix u rnoeepxHocmeli 8mopo20 ropsioka, 0oKasbléamb OCHOBHbIE
meopeMbl aHanumu4yecKoll 2eoMempuu unu pewams 3adadu.

Unu umeem He nosnHoe npedcmaesrieHue 06 Ucrosib308aHUU OCHOBHbIX
memodoe uccriedogaHusi anzebpaudeckux nuHul u rnosepxHocmel
nepeo2o U 8mopoz2o nopsidka, unu memodos, dornyckaem
cyulecmeeHHble OwubKU rnpu Ookazamesibcmee meopemM  unu
peweHuu 3aday aHanumu4yeckol aeomempuul.

Omeem Ha KOHMPOJIbHO-U3MEePUMEbHbIU Mamepuarn He
coomeemcmesyem itobbiIM mpeM U3 epeyucrieHHbIX rnokasamersed.
Obyuvarowutica O0eMoHCcmpupyem OompbI8OYHbIE, hpacMeHmapHbie
3HaHus, donyckaem 2pybbie owubku npu GokazamesibCmee meopem

Heydosnemesopu-
mersnbHO

(He 3aumeHo)

usiu peweHuu 3aday aHanumu4eckol ceomempudu.

19.3 TunoBble KOHTPONbHbIe 3afJaHUA UMW WHble MaTepuanbl, HeobxoguMbie AONs OLEHKU
3HaHUW, YMEHUW, HaBbIKOB M (UNKU) onbiTa AeATeNbHOCTU, XapaKTepusyrowme
cdhopMupoBaHMA KOMMNETEeHUMIA B NpoLecce 0CBOeHUA obpa3oBaTeNibHOW NporpaMmmbi

19.3.1 MNepeyeHb BONPOCOB K 3K3aMeHY:

1. JlexapTOBBI KOOPAMHATHI, TPOCTEHIITHE 3aaUH.

2. TeopemMa YeBhl.

3. VYpaBHeHUe JTUHUH, MOJISPHBIE KOOPIUHATHI, MapajuIebHbIN MepEeHoC.

4, KoopnuHatel BekTOpa, KOJITHHEAPHBIC BEKTOPHI.

5. Pazoxenue mo 1ByM HEKOJUTMHEAPHBIM BEKTOpaM, CKaJIsIPHOE ITPOU3BEICHNE.
6. [IpsiMast Ha TIJIOCKOCTH, ITyYOK MPSMBIX.

7. PaccrosiHue OT TOUKH 10 IPAMOI.

8.  IIpeobpa3oBaHue CUCTEMBI KOOPAUHAT.

9. NuBepcusi.

10. Konuueckue cedeHUs, KOHUYECKUX CEYCHUN B MOJIAPHON CHCTEME KOOPIMHAT.
11. VYpaBHeHUS KOHMYECKHX CEYEHUH B JEKAPTOBOM CHUCTEME KOOPAMHAT.

12. H3yuyeHue KOHUYECKUX CEUCHHI.

13. KacarenpHas K KOHUYECKOMY CEUCHUIO.

14, ®oxanbHBIE CBOWCTBA KOHMYECKUX CEYEHUH.

15. Onruueckue CBOWCTBA.

16. duamerpsl.

17. Knaccudukauus KpUBbIX BTOPOTO MOPSIIKA.

18. VHBapuaHTHLI.

19. IleHTpBI KPUBBIX BTOPOTO TOPSIKA.

20. Ilpumenenus (HoKaIbHOTO CBOMCTBA TUIIEPOOIIHI.

21. BexTopsl B IPOCTpaHCTBE, Pa3I0KEHUE IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
22. BexropHoe mpou3BeaeHUE.

23. CwmemaHHOE MPOU3BEICHNUE.

24. IIpeobpazoBaHre CHCTEMbl KOOPJIUHAT B TPOCTPAHCTBE.

25. YpaBHEHHE MMOBEPXHOCTU U KPUBOH B IPOCTPAHCTBE.

26. YpaBHEHHE IJIOCKOCTH, PACCTOSIHUE OT TOYKH JIO TIIIOCKOCTH.

27. YpaBHEHHUS NMPSMOUN B TPOCTPAHCTBE.

28. IlIpsiMast 1 IJIOCKOCTb.

dTanbl



29.  Dmmuncouna, THnepOOTOnIbI.

30. IlapaGosmoumasl, KOHYC, IIMJIAHIPHI.

31. VYmporienue ypaBHEHUS TOBEPXHOCTH.

32. Knaccudukarmus TOBEpXHOCTEH 2-TO MOPSIIKA.

33. IIpsmonuHeitHble 00pa3yromue.

34. IlpsimonuHeHbIe 00pa3yIoIIUe OTHOMOJIOCTHOTO Tunepooionaa 1,2.
35. IIpsMonuHeiHbIe 00pa3yIoIIUe TUIIEPOOTMIECKOT0 mapadoaona.
36. KpyroBsie ceueHusl.

37. JlmaMeTpasbHbIE IIJIOCKOCTH.

38. IlnockocT CUMMETPHH.

39. I'naBHBIC HampaBJICHUS.

40. HMuBapuaHTHI TOBEPXHOCTEH.

41. IlpoekTHBHBIE IPOCTPAHCTBA, AHTAPMOHUYECKOE OTHOLLIEHHUE.
19.3.2 MNepeyeHb NpakTU4YECKUX 3agaHNUN

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

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

3. Uepes TouKy nepeceueHus npsambix x +y—6=0, 2Xx -y —3 =0 mpoBecTu npsiMyro 1o yriom B 45°
K npssmori 3x — 5 =0.

4. CTOpOHBI TPEYroJIbHUKA BBIpAXKAIOTCA ypaBHeHMsIMH X +3y—2=0, 2x+y+5=0,3x-4=0.
Haiitu ypaBHEeHUs BBICOT 3TOTI'O TPEYrojbHUKA.

5. Ha npsamoit 4x + 3y — 12 =0 HaiiTu TOUKy, paBHOYAaJIeHHYI0 OT Touek (—1,-2) u (1, 4).

6. Jlanbl ypaBHEHHUs ABYX CTOpOH napajuienorpamma x +y—1=0, 3X—y+4 =0 u TO4Ka nepeceyeHus
ero nuaroHaneit (3, 3). Haiitu ypaBHEeHUs JBYX APYTUX CTOPOH.

7. Ha npsimoit x + 3y =0 HalTH TOUKY, paBHOYAJECHHYIO OT Hayaja KOOPAMHAT U OT IpsMol X + 3y — 2
=0.

8. lana mpsimass 3x — 4y — 10 = 0. HaiiTi ypaBHeHue NpsIMOH, apajiebHOM JaHHOM 1 oTCTOAIIeH OT
HEe Ha PACCTOSIHUM 3 €JIMHMUII.

9. HaitiTn paccTosiHHE MEX]ly TapaJlIeIbHBIMU NPAMBIMA 3X +4y —15=0 n3x +4y +20=0.

10. Hanncatp ypaBHEHUE IpsIMOM, poxoasiel yepe3 Touky A(S, 2) Ha pacCTOSHUM 4 €QUHUI] OT
touku B(-3, 1).

2
11. CoctaBuTh ypaBHEHHE KacaTeIbHBIX K OKPY>KHOCTH C LIEHTpaM B Touke (3, 6) u paauyca g\/85

IPOXOJISIIUX uepe3 Touky (1, —2).

12. Haiit yron Mexay OucceKTpucamu yriioB, 00pa3zyeMbixX OpsMeiMd 3x +4y —9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCH] BHEIIHETO YIila A TpeyrojbHHUKA C BEPLUIMHAMU

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

14. Haiiti Touky, paBHOYJalleHHYI0 oT Touek M(4, —3) u N(2,—1) u orcTosuryto ot npsmoit 4x + 3y —
2 =0 Ha pacCTOSHUH, paBHOM 2.

15. lanbl nentp kBagpara C(—1, 0) u ypaBHeHue croponsl X +3y—5=0. CocTaBuTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.

16. B npsiMOyroisHOM paBHOOEIPEHHOM TPEYTOJIbHUKE JaHbl ypaBHEHHE KaTeTa y = 2X U CepeinHa
runioteny3sl K(4, 2). Haiitu ypaBHeHUs IByX IPYTHX €TI0 CTOPOH.

17. Beruucinuth KOOpAMHATHI BEPIIUH poMOa, €CIIM U3BECTHBI YPaBHEHUS JIBYX €r0 CTOPOH: 2X — Sy — 1 =
0, 2x -5y —34 =0 wu ypaBHeHHE OJTHOW U3 ero quaroHanen: x +3y—6=0.

18. 3nast ypaBHeHue 3x —2y + 6 =0 0JHOI U3 CTOPOH yrjia U ypaBHEHHE ero OMCCEKTpHUCH X —3Y + 5
=0, cocTaBUTh ypaBHEHUE BTOPOU 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 ypaBHEHHUs ABYX APYTrUX CTOPOH U TPETHEW BBICOTHI.

20. Haiitu ypaBHEHUE OKPY>KHOCTH, LICHTP KOTOPOU JIEKUT B Touke (4, 7) ¥ KOTOpask KacaeTcsi mpsiMOi
3X—-4y+1=0.

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

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

24. HaiiTu kacaTelbHbIC K OKPY)KHOCTH X2 +y2 + 5x = 0, meprneHauKyIsIpHbIe K mpsMoit 4x —3y + 7 =
0.

25. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CIIU OTPE30K, COSAMHSIIOMNN ero (OKyChl BUACH U3 KOHLIA
MaJioil OCH MOJI IPSIMBIM YTJIOM.

26. OnpenenuTth SKCUEHTPUCUTET JUIUIICA, €CIIU PACCTOSIHUE MeXAY (OKycaMH PaBHO PACCTOSIHUIO
MEXy KOHIIaMU OOJIBIION M MaJIOi OCeid.

27. OnpenenuTth SKCUEHTPUCUTET 3JUIUIICA, €CITU ero 00JIbIasi 0Ch BTpOe 00JIbIle MaJIOH.

28. I'unepOona xacaercs npsimord X —Y —3 =0 B Touke (5, 2). CocTaBUTh ypaBHEHUE 3TOU TUIEPOOIIBL.
29. llana mapabosna y2 = 6x. Uepes Touky (4, 1) mpoBeCTH TaKyro XOpAy, KOTOpast Ieauiaachk Obl B ATOM
TOYKE I10I0JIaM.

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

40. Haiitu Takyro TOuky Ha mapabosne y2 = 12X, 4ToObl KacaTellbHas B HEl 00pa30BbIBaja ¢ OChIO
cuMMeTpuu napadossl yron B 30°.

41. Jlana napabona y2 = 10x. Haiitu k 3Tol napa0oiie KacaTelbHbIE B TOUKAX, B KOTOPHIX OHA
nepecekaercs ¢ npsMon y =4x — 5.

42. OnpenenuTh yroil MeXIy BEeKTopaMu a U b, eciu BekTop a + 3b MepneHIuKyIsIpeH K BEKTOpy 7a
— 5b, aBekrop a—4b mepneHAMKYIApEH K BeKTOpy 7a— 2b.

43. 3Has BEKTOPBI, CIy>Kallle CTOPOHAMH TPEYToJIbHUKA AB=c, BC=a CA=b,

KOJIJIMHEapHble OMCCEKTpHUCaM YIJIOB 3TOI0 TPEYroJbHHKA.

44. Jloxa3aTb, YTO CyMMa BEKTOPOB, COEIUHSIOIINX LIEHTP NPAaBUIBHOIO TPEYTOJIbHUKA C €TI0
BEPILIMHAMU, PaBHA HYJIIO.

45. TIpn kakoM 3Ha4eHUH KO PUIIMEHTa O BEKTOpHl p = oa+5b u q=3a—b okaxyrcs
KOJUIMHEApHBIMH, €CIM @ U b He KOJUIMHEapHbI?

46. Bextopel a, b, ¢ u d cBsa3ansl cootHomenusmu a/\b = ¢/\d, a/\c =b/\d. Jlokaszars
KOJUIMHEApHOCTh BeKTOopoB a—d u b—C.

47. BeuucnuTh JUIMHY IHAroHajel nmapauienorpaMMa, IoCTpOEHHOro Ha BekTopax A =5p+2q u B=p

HAWTH BEKTOPHI,

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

48. 3Has B€ CTOPOHBI TPEYTOJIbHUKA

AB =3p—-4q u BC =p+ 5q, BIMHCIUTH JUIUHY ero BeicoTel CD mpu ycioBuM, 4TO BEKTOPHI P U ( —
NEePIEeHANKYIISIPHBIE IPYT APYTY €AMHUYHBIE BEKTOPHI (OPTHI).

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

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

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

52. BBIUMCIATE CHHYC yTiIa MEXy JHarOHAISIMA TapajjielIorpaMMa, MOCTPOSHHOTO Ha TAHHBIX
BEeKTOpax a=2m-+n—p u b=m-3n+p, r1e m, n ¥ p— B3aUMHO NEPIEHIUKYISPHBIEC €AUHUYHbIC
BEKTOPBHI.

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

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



55. Yepes Touky M(-5; 16; 12 ) mpoBeaeHsbI iBe MIIOCKOCTU: OJHA U3 KOTOPBIX COACPKUT och OX,
npyrasg —ocbk OY. BeIYUCIUTH yroj MEXI1y STUMH ABYMS IIJIOCKOCTSIMHU.

56. Hanmcatps ypaBHEHUE IJIOCKOCTH, IEPHIEHINKYIISPHON K MIOCKOCTH 5X Y +3Z2—-2=0 u
MepeceKaronieit ee mo npsiMou, Jexanied B rmockoctu xOy.

57. Yepes nuHHIO nepecedenus miockoctet 4X -y +3z—-1=0 u x+5y—z+2 =0 npoBectu
IJIOCKOCTh, MEPIICHINKYIISPHYIO K TIocKocTH 2X —Y +52 -3 = 0.

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

59. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, ITpoxosauiei uepe3 Touku L(0;0;1) u N(3;0;0) u
obpasytromeii yron B 60° ¢ miockocthio XOy.

60. B myuke, onpeaensieMoM IIOCKOCTSIMU 2X +y—3z+2=0 u 5x + 5y —4z+ 3 =0, HaiiTu 1B
NEePICHUKYIISPHBIC IPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJ[HA MPOXOAUT yepe3 Touky A(4;-3;1).

19.3.4 TecTOoBbIle 3afaHuA

Ne BapuaHTbl 0TBETOB
3aja VYcnosue 3agaun 1 2 3 4
HHS
1 X2 yz
OKCIEHTPUCUTET TUIIEPOOITBI 6 9 =1pasen 4/5 5/4 5/3 4
2 Kaxwe u3 4eThIpex MIOCKOCTEH ABISIOTCS B3aUMHO
MePIICH UK ISIPHBIMH:
(a) x+y—-z-1=0,
(6) 2x_2y+5=0, @un@© |@n@® |[©u® |61

(®) x+y-z-1=0,
(r) x+y—z-1=07?

3 PaccTosiHie MeXIy MapauieIbHBIMU MPIMBIMA
3Xx+4y=0 u 3x+4y-5=0 paBHo

4 Boubimas nonyock amumnca 4x° +25y? =100 papua 4 25 5 2

Kaxkast u3 miockocteit

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

NEPIEHANKYIIAPHA IPAMOI X y-1 = -4 ?
5 2 3
6 5352;1;; E;ﬁ;;ﬁi?;ﬁ;{m nap NpsiMbIX SABJISIIOTCS B3aUMHO (a) L (b) ( a) n ( d ) (b) L ( 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)sy=3| (¢c)L(f)|(c)L(f)] (a)L(e)

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

Ykaxute 4eTBepTyIO0 CTOPOHY.

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

9 Paccrosnue mexny npsmeiMu 4X—3y+7=0 u
4x—3y+2=0 paBHO




10 X2y
OKCLEHTPUCUTET JJIUIICA > + ry =1 paBeH 0.8 05 09 07

11 2 2

OKCUEHTPUCHUTET THIIEPOOITBI T3 =1 paBeH 14 1,25 12 1,55

12 | Kaxas u3 npsiMbIx

X _ y-1 z-4
@ 5% "3

X y-1 z-4
6 —_——— = —
© 5 1 -3

(a) ©) (8) (r)

X+2 z+4

(B) = l = y

3 -2 3

X y+1 z-2

) — =—=—
© 5 22 -2

MEepHEeHANKYIApHA uTockocTH 2X—5y+102+5=07

19.3.4 MNepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt

1. KoHTponbHas pabota no teme «KpuBbie BToporo nopsigkar:

Bapuant Nel
1. Hanmcars ypaBHEHHE OKpPYXHOCTH, KOTOpas kacaercs ocu OX B Touke (5; 0) u oTcekaer Ha
ocu Oy xopay anuuoit B 10 enuHu.

2 2
2. HaiiTu Te kacarenbHbIE K AITUICY 20 + 22 =1, KoTophIe MapauieabHbl NpsiMoii 2X—Yy+17 =0.
2 2
X Yy o o

3. Ha runep6ome 4—9—E= HalTH TOYKY, KOoTOopas Obuia Obl B TpU paza OJIuXKe OT OJIHOU
ACUMIITOTBI, YEM OT JPYIOM.
4, Haiiti ypaBHeHHsI TuaMeTpoB MapadoIbl y* = 8x, COTIPSDKEHHBIX C XOpJAaMU, HAaKJIOHEHHBIMH K
HUM TIOJ] YTIJIOM B 45°.

Bapuant Ne2
1. HaiiTi nieHTp OKpyXHOCTH, paguyc koTopoit I = 50, 3Has, 4TO OKPYKHOCTh oTcekaeT Ha ocu OX
XOpAy IUMHON 28 emuHuUI] 1 ipoxoauT uepe3 Touky A(0; 8).
2. Ha snnurice, onun u3 GokycoB KoToporo umeer koopauHatel (3; 0), B3sTa Touka M(4; 2,4).

Haiitu paccrosiHue 3TOM TOYKHM 0 COOTBETCTBYIOUIEH NUPEKTPUCHI, 3HAS, YTO LUEHTP DJIIUIICA COBIAIAET
C HayaJaoM KOOpPAUHAT.

3. Jana runmep6ona  9x° —16y> =576. Haiiti ypaBHEeHHe TOTO AMAMETPa, JUTMHA KOTOPOTO paBHA
20 en.
4, BeUMCIHTE TapaMeTp mapabonsl  y> =2pPX, €cOM WM3BECTHO, YTO OHA KAaCAeTCs MNPAMOM
X—=2y+5=0.

BapunanT Ne3

1. Jlana oKpy>KHOCTb (X —1)2 +y? =4. Yepes TouKy A(Z; —%) MIPOBECTH TaKyIO XOp1y, KOTopas

JCInjIachb OBI B TOM TOYKE IOMOJIaM.




2 2

2. IIpoBectn Kk >uHICY RS S | KacaTelbHble, NEPICHIUKYJSIPHBIE K IPSIMOHN

169 25
13x+12y-115=0.
3. Hamucate ypaBHEHHs [JBYX COIpPSDKEHHBIX runepOoJi, 3Has, YTO PpacCTOSIHUE MEXIY
IUPEKTPUCAMU IIEPBOM U3 HUX PaBHO 7,2 W PACcCTOSHUE MEXAY TUPEKTpHcaMu BTOpoil paBHO 12,8.
4. [Tapabona cummMeTpuuHa oTHOCUTENbHO ocu OX, BepmnHa ee nmomeniaercs B Touke (-5; 0) u Ha
OCH OpPJIMHAT OHA OTCEKAeT XOpAy, JunHa Kotopoil | =12 en. HamucaTp ypaBHeHHE 3TOM mapadoIibl.

Bapuant Ned
1. HanucaTts ypaBHEHUE OKpYXHOCTH, Ipoxozsiien yepe3 Touky (1; 1) u xacaromeiicss npsiMbIX
7X+y—-3=0 u x+7y—-3=0.
2 2

2. B amnnc % +-=—=1 BnucaH NpaBUJIbHBII TPEYrOJIBbHUK, OJIHA U3 BEPILIMH KOTOPOI'O COBIAIaeT

C TIPaBOM BEPIIMHOM OOJBINON OcH. HaliTH KOOpIuHATHI IBYX APYTUX BEPIIMH TPEYTOIbHUKA.
3. CoctaBuTh ypaBHEHHE TUIEPOOIIBI, OCH KOTOPOI COBIAAAIOT OCSIMH KOOPIUHAT, €CIIM JIJaHa TOYKa

repeceyeHust P(3, 2, 2, 4) OJIHOM U3 ACUMIITOT C OJIHOM U3 AUPEKTPUC ITOU rMIEpOOIIbI.

4, Yepes Touky P(5; -7) mpoBecTH KacaTenbHYIO K mapadone Yy° = 8X.

2. KoHTponbHasa pa6oTta no Teme «BekTopHasa anre6pa u npsimas U NNIOCKOCTb B NPOCTPaHCTBEY:

BAPUAHT Nel

1. Bektoper @, b, ¢ u d ceazaust cootHotrenusmu al\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTh BEKTOPOB
a-dub-c

2. Tlpu kakoM 3HaueHUH KOO HUIMEHTa O BEKTOPH P = aid+5b m = 3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH a |
b me komnuueapHsi?

3. Haiitu Touky, cummeTpuuHyto Touke A(3; -7; 5) OTHOCHTEIBHO IIOCKOCTH 2X - 6y + 37 - 42=0.

4. B myuke, onpenenseMoM miockocTaMu 3X+ Y -2z -6=0 u X- 2y +5z - 1= 0, Ha¥TH MIOCKOCTH, IEPIICHANKYIIIPHBIE K
9TUM OCHOBHBIM ILUIOCKOCTSIM.

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

1. Hanwmcats ypaBHEHHE IJIOCKOCTH, MIPOXOIAIIEH Yepe3 MpsMyIo U MapaJICNIbHOM MIPSIMON

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

BAPUAHT Ne2

1. BBIUUCTUTH JUIMHY AWArOHAJCH MapajuieiorpaMMa, IIOCTPOSHHOTo Ha BekTtopax A =5p +2q u B = p - 3q, ecimm

U3BECTHO, YTO |p|=\/§, |q|=3 u (p*q)=m/d

2. 3nas aBe ctopoHsl Tpeyroiapauka AB = 3p -4q u BC = p + 5q, Beramcnuts muuHy ero Beicotel CD mpu ycmosww,
YTO BEKTOPBI P W (] — MEPIEHIUKYIISIPHbIE APYT APYTY €AUHUYHbBIE BEKTOPHI (OPTHI).

3. Yepes rouky M(-5; 16; 12 ) mpoBeneHbI JBE IIOCKOCTH: OJHA U3 KOTOPBIX coaepkuT ock OX, apyras —oce OY.
BBIUUCAUTB YTrOJ MEXY TUMH JIBYMSI IFIOCKOCTSMH.

4. Hammcatps ypaBHEHHUE IUIOCKOCTH, IEPIICHANKYJIPHO# K uiockoctn 5X —y +3z — 2 = 0 u nepecekarolieii ee 1o
IpAMOH, Jiexaniei B ockoct XOY.

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

5. Yepes mnpsmyro MPOBECTHU IIOCKOCTb, NEPHEHAUKYIIAPHYIO K INIOCKOCTH

X+4y—-3z+7=0.
BAPUAHT N3

1. Bekrtop M, neprneHAnKyIsspHbIi k ocu Oz u k Bektopy a = ( 8; —15; 3), obpasyet octpsiit yroin ¢ oceto OX. 3Has,
gro | m| =51, HaliTH ero KOOPAUHATHL

2. BbIUHCITUTS IUTIOMIA/b TTApaIIIeiorpaMMa, MOCTPOSHHOTOo Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[In|=3uw (M~n)=mn/6.



3. CocTaBUTH ypaBHEHHE IIIOCKOCTH, Mpoxosmieit uepe3 Touku L( 0; 0; 1)
4. B myuke, onpeznensieMoM mIockocTsMu 2X +Y—3z2+2 =0 u 5x + 5y —4z + 3 =0, HaifTu ABE NEPICHIUKYIAPHBIC
JPYT K APYTY MJIOCKOCTH, U3 KOTOPBIX OJ[HA POXOAUT yepe3 Touky A(4;-3;1).
Xx-3 y+1 z-2 x-8 y-1 z-6
p— — I/I p— —
2 4 3 1 -2

YpaBHEHHE IIOCKOCTH, IPOXOASIIEH Yepe3 HUX.

5. Ilpoeputs, 9TO MpsIMBIE TIepeceKaroTCsl, U HaIMcaTh

BAPUAHT N4

1. BekTop X, mepreHIUKYISIpHBIA K BekTopam a = (4;-2;-3) ub=(0;1;3), obpasyer c ocbto Oy Tymoii yrom.
3Has, 4T0 | X | = 26, HaiiTH ero KOOPIHHATHL

2. Bpr4uciuTh CHHYC yrila MeXAY JUaroHaJsIMU MapajiesorpaMma, OCTPOSHHOTO Ha JaHHBIX BEKTOpax
a=2m+n—-p u b=m-3n+p, tge M, N ¥ P — B3aUMHO MEPICHIUKYJSIPHBIC OPTHI.

3. UYepes ocb Oz mpoBecTH INIOCKOCTb, 00Pa3yIOIYIO C INIOCKOCTBIO 2X + Y —\/g z-7=0 yron m/3.

4. Yepes muHuio nepecedeHus miockocred 4X—y +3z—-1=0 u X+ 5y -z + 2 =0 npoBecTH MIOCKOCTb,
HEePIEeHANKYJSIPHYIO K IIockocTn 2X —Y + 52 -3 =0.

5. IIpoBecTr IIIOCKOCTH Yepe3 NepIeHIUKYIAPEI, OMyIleHHbIe 3 Touki A( —3; 2; 5) Ha INIOCKOCTH
4X+y—-32+13=0m x-2y+z-11=0.

19.3.5 Tembl KypcoBbIX paboT
He npeaycMoTpeHbl

19.3.6 Tembl pedepatoB

He npeaycMoTpeHbl

19.4. MeTogu4yeckme maTepuanbl, onpegenswlme npoueaypbl OLEeHMBAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (MNKN) oNbiTa AEATENIbHOCTU, XapaKTepU3yrLwmx atanbl popMUpoOBaHUA KOMNETEHLUN

OueHKka 3HaHWIW, YMEHUN N HaBbIKOB, XapakTepusyowasa atanbl (hopMUPOBaAHUA KOMMETEHLMIA B
pamMKax usy4yeHust AUCUMNIIMHBLI OCYLLLECTBNAETCA B XO4€E TEKYLLEN U MPOMEXYTOUHON aTTecTauun.

Tekywaa aTTectaums MpoBOAUTCA B COOTBETCTBUM C [lonoxeHuem O Tekylen artrectaumm
obyvarowmxcsa no  nporpammamM  Bbicllero  obpasoBaHus  BOpPOHEXCKOro  rocygapCTBEHHOro
yHMBepcuTeTa. Tekylwas aTrectaums npoBoautca B bopme ycmHozo onpoca (uHOueudyarsbHbIl onpoc);
nucbMeHHbIX pabom (KOHMporbHbie pabomel.); mecmupogaHusi; Kputepumn oLeHnBaHnsA NpUBEAEHbI BbiLLE.

lMpomexxyToyHaa aTTecTaums MpoBOAMTCA B COOTBETCTBUW C [lonoXeHnem O MNPOMEXYTOYHOW
aTTecTtaumm obyyaroLmMxcs No nporpaMmmam BbicLIEro obpasoBaHus.

KoHTponbHo-n3MepuTernbHble MaTepuarnbl MPOMEXYTOYHOM aTTecTaumu BkMYalT B cebs
TEOpEeTMYeCcKMe BOMPOCHI, MO3BONSAIOLWMNE OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MpaKTUYeckue
3aaHusi, NO3BONSOLLME OLEEHUTb CTEMNeHb CHOPMUPOBAHHOCTU YMEHUIA N HABLIKOB.

Mpy oueHMBaHMM UCMONb3YIOTCA KONMYECTBEHHbIE LUKamnbl OLEeHOK. Kputepun oueHnBaHus NpuBeaeHbl
BbILLE.

KouTponbHo-uzMepurensHplii Mmarepuan Ne 1

1. Jexaprossl koopauHaTsl. [IpocTeiimue 3agaun. Teopema Uessl.

2. Ipu KaKoM yCIOBUH OTPE30K, COeAUHSIONMIA Toukn A(ag, by) u B(ay, by), mepecekaer mojoxuTeNbHYO HONTYOCh
ocu OX?

3. JlaH TpeyroabHuK A(l; 2) , B(3; 7), C (5; —13) . BblunMcnuTh UIMHY NEpIEHIUKYIIApA, OMYLEHHOTO U3

BEpIINHBI B Ha MeJauaHy, IPOBEACHHYIO U3 BEPUINHBI A.
o 2 2 o
4. Haiifute ypaBHeHHs conpskeHHBIX anameTpos simunca 4X° + 9y = 36, onun u3 KOTOpEIX MMeeT yrioBoii

koobduument K, =3/ 2. Cnenaiire uepresx.



5. Hanbi Toukun A(0, 1, -1), B(1,-1,2), C(3,1,0), D(2, -3, 1). Haiiti kocHHYC yria ¢ MexIy BEKTOpaMH E u

CD.
6. Haiitu Touky, cumMmeTpuunyto Touke A(3;—7; 5) OTHOCHTENBHO IIOCKOCTH 2X — 6y + 3z — 42= 0.
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH (X + y) +2° =0 u cxemarnuecku nzo6pasuts ce.
8. Ormpenenuts yroi Mexay Bektopamu a u b, ecmm Bektop a + 3b meprneHaukysspeH K Bektopy 7a— 5b, a Bekrtop

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

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

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

2. HaliTu K0OpAMHATBI TOUKH, CAMMETPUYHON TOUKE A(X, y) OTHOCHTEJIHO OMCCEKTPUCHI BTOPOTO KOOPJHHATHOTO
yria.

3. CocTaBUTh ypaBHEHHE MPSIMOH, AemsIeil momnosamM oTpe3oK MEXIy TOUKaMU A(—3; 2) u B (5; - 2) u

oOpasyromiet ¢ oTpe3koM AB yron BABOE OONBIIEH, YeM C OCBIO X.

= 2 2 o
4, Haiinure YpaBHCHUA COMPSAKCHHBIX TUAMETPOB 3JIJIUIICA 4X + 9y = l , OUH U3 KOTOPBIX UMECCT YTIIOBOU

koobduument K, =2/3. Cnenaiire uepresk.

5. Bekropsl @, D, C enuumuHoii nmmHEI 06pa3yioT momapHo yriasl 60°. HaiiTu yron Mexay BeKTopamMH @ |
b-C.

6. B nyuke, onpenensieMmoM mockoctsiMu 3X+Yy —2z2—-6 =0 u X —2y +52 — 1= 0, HaiiTi ruiockocty,
MEepHEeHANKYIISIPHBIE K ’TUM OCHOBHBIM IIJIOCKOCTSIM.

7. Onpenennts Bug nosepxaocty XY = Z + 1 u cxemarnueckn n300pa3uTh ee.

8. Hariicath ypaBHEHHE KacaTelIbHOM K okpyxkHocTH (X + 1)% + (y — 3) =25 B Touke

(3, 6).

KouTponsHo-uzMeputensHbiii Mmarepuai Ne 3

1. Koopaunate! Bektopa. KommmuaeapHbie BeKTopsl. PaznoxkeHne no 1ByM HEKOJUTMHEAPHBIM BekTopaM. CKaysipHOe
MIPOM3BEICHHE.
2. Haiit TOUuKy, paBHOYAAJICHHYIO OT OCe KOOPIUHAT M TOUKU (3, 6).
3. [Tokazate, 4To mMpsiMasi mapajuieabHast aCUMIITOTe TUIIEPOOIIBI, TepecekaeT runepoony B oaHoi Touke. (IToropenos
I'masalV Ne22)

2 2
4. CylecTBYIOT Jii KacatenbHble, nposeennbie K anmuncy 4X” +25y° =100 w3 touku A(l1, 1). Eciu na, o
HaMHIINTe UX ypaBHeHUA. OTBET 000CHYITE.
5. Bextopst @, D, C exnnnunoi mmnsl o6pasyior nonapho yrisl 60°. Haiitu yron Mexay Bektopamu @ 1
b+cC.

X-3 y+4 -2

6. HanucaTs ypaBHeHME IIJIOCKOCTH, IPOXOAAILEH Uyepes NPsMYIO > 1 3 U napajuleIbHON IPSIMON
X+5 y-2 z-1
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + y) +2° =1 u cxemaruueckn n300pa3uTh ee.
8. Jloxazatp, 4TO CyMMa BEKTOPOB, COCTUHSIIONINX IIEHTpP MIPABUIBHOTO TPEYTOJIbHUKA C €r0 BePIIMHAMH, paBHA HYJIIO.
KonTtponsHo-usmepurensHslil Matepuan Ne 4
1. IIpsimas va nanockoctu. Ilydok npsimeix. PaccTostHue OT TOUKH 0 IPSMOH.
2. Ipu KaKOM yCIOBUH OTPE30K, COeAuHsIonmi Toukn A(ag, by) u B(ay, b,), mepecekaer orpunaresHyro moayoch
ocu OY?
3. IpoBeputs, uto mpsamble Y =3X—1, X—=7y =7 u X+ Y —7 =0 cnyxar croponamMu paBHOOGEIPEHHOTO

TPEYrOJIbHUKA.



4. CylILecTBYIOT JIU KacaTeNbHble, IPOBEJCHHBIE K AIIUICY 4x* + 25 y2 =100 wusz touxkn A(l,2). Eciu na, To
HaNuIINTE X ypaBHEeHUs. CrenaiiTe uepTex.

5. Haust Touxu A(1, 0, 1), B(-1, 1, 2), C(0,2,-1). Haocu z Haiitu Takyio Touky D, uro6wl Bextoper AB u CD
OBbUTH NIEPIIEHANKYIISIPHEI.
6. Yepes touky M(-5; 16; 12 ) mpoBejeHbI BE MUIOCKOCTH: OJIHA U3 KOTOPBIX conepkuT ock OX, apyras —oce OY.
BBIUHCINTD Yyroa MEXAY STUMHU JBYMS IIIOCKOCTSMH.

2 2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + 4) +57° =1 u cxemarnuecku n300pa3uTh ee.
8. B pom6e ABCD nanbl quaronanm AC =a u BD =D. Pasnoxurs no stum JIByM BEKTOpaM BCE BEKTOPHI,

COBIIAIAIOIUE CO CTOPOHAMHU p0M6a: AB y BC, CD u DA

KonTtponsHo-u3MepurenasHelil MaTepuan Ne 5

1. [IpeoOpazoBanue cUCTEMBI KOOPIHHAT.
2. JlaHbl KOOPAMHATHI ABYX CMEXHbBIX BepuiH A u B kBagpara ABCD. Kak HallTH KOOPIHHATHI OCTAIBHBIX BEPIIHH?
3. Hoxasatb, 94T0 4epe3 Touky B(4, -5) HEeBO3MOXKHO MPOBECTH MPSIMYIO TakK, 4To0bI paccTosiaue ee ot Touku C(-2, 3)
06110 paBHO 12.
2 2

4, CyIecTBYIOT JIH KacaTenbHble, mpoBeneHHbie K runepbone 4X° —25y° =100 w3 touku A(S5, 2). Ecmu aa, o
HaIMIIATE UX ypaBHeHUs. OTBET 000CHYMHTE.
5. JlaHbl BEKTOpBl & = (2, n, 3) u b= (3, 2, —1) . IIpu kakoM 3Ha4e€HUM N STU BEKTOPHI MEPHCHANKYIAPHBI?
6. Hamnucatps ypaBHEHUE TUIOCKOCTH, TIEPIICHANKYJISIPHO# K utockoctd 5X -y +3z — 2 = 0 u nepecekarolieii ee o
IpsIMOiL, nexarei B miockoctu XOY.

2
7. Omnpenenuts Bux mosepxHoctn X + XY = 0 u cxemarnueckn n300pa3uTh ee.
8. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2 + 5x = (), MepreHIuKy/IsSpHbIEe K IpsaMoil 4X — 3y + 7 = 0.

KonTtponsHO-u3MeputensbHbIil MaTepuan Ne 6

; II/[I:::F Ifggbz[HHaTH JIBYX BepIIMH A U B paBHOCTOpoHHETO TpeyroapHuka ABC. Kax HailTu KOOpauHaThl TpEeThel
BepuuHbI? PaccmoTpeTs npumep: A(O, 1), B(2, 0) (Tloropenor I'maal Ne21)

3. Bripasuts paccrosiHre MexX Iy TOUYKaMH 4epe3 MOSIPHbIe KoopAnHaTh! 3THX Touek. ([Toropenos T'masalV Ne2)

4. CyIecTBYIOT I KacaTeNbHbIE, IIPOBEJCHHBIC K TUTIepOOIIe 4x* - 25 y2 =100 w3 Touku A(S,2). Ecmu ma, To

HaNMIINTE UX ypaBHeHUs. Crenaite yepTex.

5. JlaHbl BeKTOphl A = (2, n, 3) w b= (3, 2, m). [Ipu kakux M W N 3THU BEKTOPHI KOJJIMHEAPHBI?

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

6. UYepes mpsiMyro MIPOBECTH TUIOCKOCTh, NEPIIEHANKYIISIPHYIO K IIIOCKOCTH X + 4y — 32 +7 =

Omnpenenuts Bux nosepxuoctu XY + YZ = 1 u cxemarnueckn n3oGpasuts ce.

Hatiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JICKUT B Touke (4, 7) u KOoTOpas Kacaercs mpsamoit 3X —4y +1=0.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 7

1. Konnueckue cedeHuss, KOHUYECKMX CEYEHUH B MOJISPHON CUCTEME KOOPAUHAT.

2. Haiitn KoopAMHATHI TOUKH, CHMMETPUYHON TOUKE A( X, y) OTHOCHTEIIFHO OMCCEKTPHCHI IEPBOTO0 KOOPAHMHATHOTO
yria.

3. Touka A(5, -1) sBisieTcst BEpIIMHON KBaapaTa 4x — 3y —7=0. Cocrasuts yYpaBHEHHUS MPSAMBIX, HA KOTOPBIX

JIeXkaT OcTalbHbIE CTOPOHBI KBaJIpaTa.

2 2
4, CymecTBYIOT JIi KacaTenbHble, npoBeaeHHbie K runepbore 4X° —25y° =100 w3 toukn A(2,5; 1). Eciu ma, To
HaNMIIUTE UX ypaBHeHUs. OTBET 000CHYyITE.

5. Hanbr Toukn A(1, 3, 2), B(0, -2, 4), C(2, 1,0). Haittu Touky D(X, Y, z), npu ycioBuu, 4To E +C_D = 6 .



6. Yepes ocs OZ mpoBECTH MIOCKOCTh, 00PA3YIOIIYIO € IUIOCKOCThIO 2X + Y ,\/g z-7=0 yron m/3.
7. Onpenenuts B nopepxHoctn XY = YZ u cxemarnuecku u3006pasuTsh ee.

8. B myuke, onpeaensieMoM IIOCKOCTIMA 3X+ Y —2Z—6 =0 u X— 2y +52 — 1= 0, HalTH MJI0CKOCTH,
MEPHEHANKYIISIPHBIE K ’TUM OCHOBHBIM TJIOCKOCTSIM.

KoHnTponbHO-u3MepurenpHblii Matepuan Ne 8

1. YpaBHEHUS] KOHUUYECKUX CEUEHUH B IEKAPTOBON CUCTEME KOOPIUHAT.
2. KakoMmy yc0BHIO TOJDKHBI YAOBIETBOPSATH KOOPAUHATHI BEPLINH TpeyroinbHuka ABC 1t Toro, 4To0sl yroa 4 Obu1
6onpmie yrma B?
3. OnpenenuTh, pU Kakux 3HadeHnsx M u N ase npamsie MX+8Yy+N=0, 2Xx+my—1=0 1) napannensusr;
2) coBNaaawT; 3) NepneHAUKYISIpHBI.
4. HaiiTi ypaBHEHHE OKPY)KHOCTH, LIEHTP KOTOPOU JIS)KUT B Touke (4, 7) M KoTopas kacaercs nmpsamoid 3X —4y +1=0.
5. Jaust Toukn A(2, 3, 2), B(0,2,4), C(4,1,0). Haiitu Touky D(X, Y, z), ecmu sektopst AB u CD papusl.
6. UYepes muaHIO niepecedeHus miockocteit 4X—y +3z2—-1=0 u X+ 5y -z + 2 =0 npoBecTH IIOCKOCTB,
MEPIICHANKYISIPHYIO K IockocTa 2X —Y + 52 -3 =0.

2
7. OmnpenenuTs BUI OBEPXHOCTH (X + y) + Y= O u cxemarnuecku n306pasuts ee.
8. Yepes Touky nepeceueHus npsmbix X +y—6 =0, 2X—y —3 =0 npoBectu npamyro o yriioM B 45° k npsamoit 3X
-5=0.

KonTtponsHo-u3MepurensbHbil MaTepuan Ne 9

1. W3y4yeHre KOHUYECKUX CEUECHHUI.
2. Jansl Tpu BepiuHbl napamiesorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitu koopIuHAaTBI 4e€TBEPTOH BEPILIUHEI
D u Touku nepeceueHus quaroHanei.
3. JlaHbI 1BE MPOTUBOIIOJIOKHBIE BepIIMHEI kBagpaTa A(-1,3) u C(6, 2). CocTaBUTh ypaBHEHUS €T0 CTOPOH.
4, Hammcats ypaBHEeHHE KacaTeNbHON K OKPYKHOCTH (X + 1)? + (y—3)*=25 B touke (3, 6).
5. IIpu mapamnensHOM nIepeHoce Touka A(2, 1, -1) mepexoaut B Touky B(1, -1, 0). B kakyro TOUKy mepexoquT Ha4aIo
KoOpauHat?
6. [IpoBecTH TIOCKOCTH Yepe3 MePIeHIUKYIAPEI, OMyIIeHHbIe 3 Toukd A(—3; 2; 5) Ha utockocti 4X +Yy —3z +13 =
Omx-—2y+z-11=0.
7. Onpenenurs BUJL TOBEPXHOCTH (X + y) . ( y+ Z) =1 u cxemaruueckn nso6pasurs ee.
8. HaiiTi KacaTenbHbIe K OKpYKHOCTH X° +Yy? =13, mapaiienbHble npaMoii 4X + 6y —5=0.
KonTponbHo-uzmepurensubiii Matepuan Ne 10
1. KacarenpHas K KOHHYECKOMY CEYEHHIO.
2. [pu KaKOM YCJIOBHH OTPE30K, coeuHsomuid Toukn A(ay, b;) m B(ay, b,), mepecexaer nonoxuTenbHYIO MOITyOCh
ocu OY?
3. CocTaBuTh ypaBHEHHE TIPSIMOH, ecii Touka P(2, 3) cilyXUT OCHOBaHHEM MEPICHIUKYIISPA, OMYIIEHHOTO U3 Havana
KOOpAMHAT Ha 3Ty HPSAMYIO.
4. HaiiTi ypaBHEHHS KACATEIBHBIX K OKPYKHOCTH X° +Y* = 10, IPOXOAIINX 4epe3 TOUKy
(-5, -5).
5. Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touku, CAMMETpHYHbIC JAHHBIM OTHOCHUTEJILHO HAYAJIa
KOOp/IMHAT.
6. Hanucate ypaBHEHHE IUIOCKOCTH, NEPIEHANKYIISIPHOH K IIOCKOCTH 5X —Y +3Z —2 = 0 ¥ nepecekaroleii ee mo
IpsMoi, nexaeil B miockoctu XOY.
2
7. Onpenenuts Bux nosepxHoctt X+ Y + 727 = 0 u cxemarnueckn n300pasuTh ee.
8. Ha mpsimoii 4X + 3y — 12 =0 HaiiTi TOUKY, paBHOYJAJIEHHYIO OT Touek (—1,-2) u
(1, 4).

KontponsHo-u3mepurensuelil MaTepuan Ne 11

1. doxanpHBIE CBOMCTBA KOHUYECKNUX CEUCHMI.



Jlokasatk, 4TO OKPYXKHOCTb X* + y2 +2ax+1=0 ne MEPECEKAETCA C OChIO Y.

Haiitu npoekumio Toukn A(-6, 4) ma mpamyro 4X -5y +3=0.

Haiitu kacatenbHble K OKpykHOCTH X° +Yy? = 13, mapamtensusie npamoii 4X + 6y —5=0.

Hanet Toukn (1, 2, 3), (0, -1, 2), (1,0, -3). Haiitu TouKH, CAHMMETPHYHBIE JAHHBIM OTHOCHTEILHO KOOPANHATHBIX
IJIOCKOCTEH.

6. CocTaBuTh ypaBHEHHE TUIOCKOCTH, ipoxosiieit uepe3 Toukn L(0;0; 1) u N (3;0;0) u obpasyrorueit yron B 60°
¢ mwiockocteio XOy.

akr w D

2 2
7. Onpenenuts BUJ TOBEPXHOCTH (X + y) + (X - y) =1 u cxemarnueckn n300pasuTh ee.

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

KonTponbHo-uzmepurensubiii Matepuan Ne 12

1. Onruueckue CBOiCTBa.
2. Joxazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) sBndr0TCSA BepLUIMHAMH NPSIMOYTOJIbHUKA.
3. Ipu kaxoM yciosun ais npameix X + by =0, ax+ bly =0 ock X sBisAeTCS GHCCEKTPUCOIH 0OPA3OBAHHBIX
umu yrio? (IToropenos T'masalll Ne30)
4. HaiiTi KacaTenbHbIe K OKPYKHOCTH X + Y2+ 5X = 0, meprneHIuKy/IspHbIe K npsamMoii 4x — 3y + 7 = 0.
5. JaH BexkTop a = (1, 2, 3) . Haiiti xoimuHEeapHBIH eMy BeKkTop ¢ HadanoM B Touke A(l, 1, 1) u xoHmom B Ha
IUIOCKOCTH XY.
6. B nyuke, onpenensiemoM miockocTsiMu 2X +Y—32+2 =0 u 5X + 5y —4z + 3 =0, HaiiTu 1BE NEPHCHIUKYIISPHBIC
JPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJTHA IPOXOAUT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs BUJ TOBEPXHOCTH (X + Z) +Yy = O u cxemarnueckn n300pa3uTh ee.
8. JlaHbl ypaBHEHUS JBYX CTOPOH mapayienorpamma X +Yy—1=0, 3X—y+4 =0 u Touka MepecedcHus ero

nuaronaneit (3, 3). Haiitu ypaBHeHUs IBYX APYTHX CTOPOH.

KonTponbHo-uzmepurensubiii Matepuan Ne 13

1. JunaMeTpsl.

2. Janbl onuH koHel oTpe3ka A(2, 4) u ero cepenuna M(3, -2). Haiitu apyroit koHen oTpe3ka.

3. [Toka3zaTk, 4TO MpsiIMbIE, 3aJ]aBa€Mble ypaBHEHUAMHU aX + by +c=0, ax-— by +c=0 (b z 0) , PacnonioxeHsl
CUMMETPHYHO OTHOCUTEIBbHO Havana koopauHat. ([Toropenos I'masalll Ne20)

4. OmnpenenuTs SKCHEHTPUCHUTET JIUINIICA, €CIIH OTPE30K, COSANHSIONMMNI ero GOoKyChl BHIEH N3 KOHIAa MaJIOH OCH TI0A
TIPSIMBIM YTJIOM.

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

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

2X+yf\/§Zf7=0 yron nt/ 3.

2 2
7. Onpenenuts BUJI NOBEPXHOCTH (X + Z) +Yy = 4y cxemarnueckn n300pas3uTh ee.

8. OnpenenuTs SKCIEHTPUCUTET DIUIHIICA, €CITH PACCTOSHUE MEXKIY (POKYCaMH PaBHO PACCTOSHHIO MEXKy KOHIIAMU
0O0JIBIION M Maoil OCEii.

KontponsHo-u3mepurensHelii MaTepuan Ne 14

1. Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA.
2. KakoMy yclI0BHIO JJOJDKHEI yJIOBJIETBOPSTH KOOPANHATHI BEPIIUH TpeyroabHuka ABC, 4roObl OH ObUI
MIPSIMOYTOJIBHBIM C TIPSIMBIM YTJIoM TipH BepruHe C.
o 2 2
3. Haiitn kacaTenbHble K okpykHOocTH X+ Y° + 28X + 2by =0, mapaniesbHbIe KOOPAMHATHBIM OCSM.
4. OnpenenuTs YKCIEHTPUCUTET AIUINIICA, €CITH PACCTOSIHUE MEXIY (OKyCaMH PaBHO PACcCTOSHHIO MEXTy KOHIIAMHU

000N 1 MaJIOH OCEH.
5. Hanbr oqun kouer otpe3ka A(2, 3, -1) uero cepenuna C 1, 1, 1). Haiitu Bropoii koHer otpeska B(X, Y, z).



X y+7 z-3

6. Ha npsamoit — = HaWTH TOYKY, Oyvpkainnyo k touke (3,2, 6).
2 -1
7. Omnpenenuts BUA moBepxuoctd XZ =Y — 1 u cxemaruuecku n300pa3uTh.
8. Brruncnuts 1MHY quaroHanel mapaiesorpaMma, IOCTpOSHHOTo Ha BekTopax A =5p+2q u B =p-3q, ecim

H3BECTHO, YTO |p|:\/§, lql=3 u (p*g)=nl/d

KontpoasHo-u3MepurenbHslil MaTepuan Ne 15

1 MHBapuaHThl KPUBBIX 2-T'O TIOPSAKA.
2. Hoxkasatb, uto Touku (0, 0), (-1, 1), (0, 2), (1, 1) sBusAIOTCS BepIIMHAMHE KBajparTa.
3. Ipu kakoM yciioBun npamas  aX + Dby +C =0 nepecexaer nonoxurensHyo momyock X (OTPHIATENBHYIO TOTYOCH
X)?
4 OnpenenuTs YKCIEHTPUCUTET AIUIHIICA, €CIIH eT0 OONBIIas OCh BTpOe OOIBIIIEe MaJIOH.
5. Hanst geteipe Toukn A(6, 7, 8), B(8, 2, 6), C(4, 3,2) D(2, 8, 4). loka3aTp, 9TO OHH SBIAIOTCS BEPIIMHAMHI poMOa.
Xx-4 y+3 z
6. Hanmcats ypaBHEHHE IIIOCKOCTH, KOTOPAst MPOXOAUT depes Touky (3, 1, —2) u gepe3 mpsamyro T = T = I .
2
Omnpenenuts Bux mosepxuoctn Y + YZ = 4w cxematmucckn n300pa3uTh ee.
8. OnpenenuTs HKCIEHTPUCUTET AIUIMIICA, €CJIU eTo OoJbIIast OCh BTpoe O0JIbIlIe MaoH.
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1. LleHTpbI KPUBBIX BTOPOTO MOPSIIKA.
2. Janbl koopauHaTsl BepiminH A u B paBHocTopoHHero TpeyroasHuka ABC. Kax HaliTH KOOpIUHATH TpeThel
BepmuHbI? Paccmotpers mpumep: A(0, 1), B(2, 0).
2
3. CocTaBuTh ypaBHEHHE KacaTeIbHBIX K OKPYKHOCTH C IEHTPOM B Touke (3, 6) u paanyca g \85  mpoxomsamux
gepes Touky (1,-2).
2 2
4, HaiiTu kacaTenpHbI€ K JUIUTICY ? + =— =1, napamnensusie npsMoii 6X —2y —5 = 0.
5. Joxkazate, uto yetsipexyroiapauk ABCD c BepmmHamu B Toukax A(1, 3, 2), B(0, 2, 4),
C(4,1,0) D(2,2,2) sBusercs mapauieIorpaMMoOM.
6. Yepes muHHIO TIepecedeHus miockoctel 4X —y + 32— 1=0 u X + 5y — z + 2=0 mpoBecTH IIOCKOCTb,
MEPIICHANKYISIPHYIO K Iockoctn 2X —Y + 52—-3 =0.
7. Omnpenenuts Bux nosepxuoctu XZ + YZ = 2 U cxeMaTHUeCKH H300PasUTD ee.
8. Hana npsimast 3X — 4y — 10 = 0. Haiiti ypaBHEHHE MPSIMOiA, TapaIIeT-HON TaHHOH U OTCTOSIIEH OT Hee Ha
paccTossHUM 3 €AMHUIIL.
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1. [Ipumenenus GpokaabHOro cBoOCTBa runepoossl (1).
2. [pu KaKOM yCJIOBHH OTPE30K, COSAMHAOMMN ToukH A(ay, b;) m B(ay, b,), mepecekaer oTpHIaTeNbHYIO HOIYOCh
ocu OX?
3. Hanucars ypaBHeHHE MPSMOH, mpoxo/isiiieii uepe3 Touky A(S, 2) Ha paccrosHun 4 eaumHuil oT Touku B(-3, 1).
2 2
4. Jan amnune — + ? =1. Yepes Touxy (1, 1) mposecTu Xopay, AeIALLYIOCS B 3TOH TOUKe HOMOIAM.
5. Ha ocu X waiitn Touky C, paBHOymaieHHyro ot aByx touek A(1, 2, 3), B(-2, 1, 3).
6. IIpu xakoM ycI0BHMHM IJIIOCKOCTbh, 3alaHHAasl ypaBHeHUeM aX + by +cz+d =0, MepIeHANKYJIISIPHA TUIOCKOCTH XY?
7. Omnpenenuts Bug mosepxHoctn XZ + YZ = O u cxemaruueckn u3o6pasuts ee.
2 2
W
8. Haiitu xacaresnpHble K ojuncy —— + —— = 1 , TapajuiesibHbIe TIpsMon 6X — 2y —5 = 0.

4
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1. BekTopsl B IpOCTpaHCTBE, PA3JIOKEHHE 110 TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
2. JlaHbl TOUKH A(—3, 2) u B (4, l) . Jlokazatk, 4To 0Tpe30k AB TmepeceKaeT och Y, HO HE MEPECcEKaeT OCh X.
Kakyto u3 momyoceit Y (IOJ0XHUTENBHYIO HIIH OTPHUIIATENBHYIO) TIepeceKaeT oTpe3ok AB?
3. Haiitu paccTosiHue MexXITy mapauielbHBIMU IpsAMBIME 3X + 4y —5=0 u 3x +4y + 10 =0.
2 2

4. OnpenenuTh ATHHBI CONPSKEHHBIX NAMETPoB diunca — + — =1, koTopble 06pasyroT Mex Iy coboii yron B
60°.
5. Haittu Touku, paBaootcrosimue ot Touek (0, 0, 1), (0, 1, 0), (1,0, 0) u oTcTOAIIME OT IIIOCKOCTH YZ Ha
paccrosiHUe 2.

2
6. OmpenenuTs BUI HOBEPXHOCTH (X + Z) +VYZ= O u cxemarmueckn 306pasuts ee.
7. Haiitu paccrosiHne Mexxay napaielbHbIMU MpAMbIME 3X + 4y —15=0 u 3x+4y +20=0.
8. BekTop m, neprieHaukyspHbiil k ocu Oz u k Bektopy a = (8; —15; 3 ), obpasyet ocTpsiit yroin ¢ ocbto OX. 3Has,

gro | m| =51, HaliTH ero KOOPANHATHL.
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1. BexTopHoe npousseneHue.
2. CocTaBUTh YpaBHEHHE OKPYKHOCTH € IIEHTPOM B Touke (1, 2), kacaromieics ocu X.
3. [Jana mpsamast 3x —4y — 10 = 0. HaiiTu ypaBHeHHe MpSIMOH, NapajuieIbHON TaHHOW M OTCTOSIIIEH OT Hee Ha
paccTosiHUU 3 eIUHHUIL
2 2
Xy
4. Hanucatps ypaBHEHUs! IBYX paBHBIX CONPSDKEHHBIX THAMETPOB dJuthinca — + E =1.
5. B mtockoctn Xy Haiithm Touky D, paBHOymaneHHYIO OT TpeX JaHHBIX TOYEK
A0, 1,-1), B(-1,0, 1), C(0, -1, 0).
6. [TpoBecTH TIIOCKOCTH Yepe3 NepHeHANKYIISPBI, ONyIeHHbIe U3 Touku A(—3; 2; 5) Ha ruockoctu 4X +y — 3z +13
=0ux-2y+z-11=0.
7. OnpenenuTs BUJ IOBEPXHOCTH (X + Y) ( Yy — Z) =1 u cxemarnueckn uzoGpasuts ce.
8. Hanucats ypaBHeHHE MPMOH, poxo/stiieii uepe3 Touky A(S, 2) Ha paccrosuuu 4 enuuui ot Touku B(-3, 1).
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1. CMemmaHHOE MTPOU3BEICHNE.
2. CocTaBuTh ypaBHEHHE OKPY>KHOCTH C IICHTPOM B Touke (-3, 4), Tpoxosieit uepe3 Hauaao KOOpAUHAT.
3. Ha npsimo#t X + 3y = 0 HaiiTu TOUKy, paBHOY/IQJICHHYIO OT Ha4yaja KOOpAMHAT U OT nmpsiMoi X + 3y — 2 = 0.
2 2
y _ y y
4. Jan snmunc — + — =1, Haiitn ypaBHeHue runep60Iibl, BEPIIMHE KOTOPO# HaxoAaTcs B GOKycax, a hOKyCH — B

BEpHINHAX JAHHOI'O 3JIJIUIICA.

5. Haiitu paccrosiaus ot Touku A(1, 2, 3) mo: a) KOOPAWHATHBIX TIOCKOCTEH; 0) Oceil KOOpAWHAT; B) HaYasa
KOOpAMHAT.
6. CocTaBuTh ypaBHEHHE IIIOCKOCTH, €CITH U3BECTHBI JIBE TOUKU (X1’ Vi 21) u (XZ, Yo, Zz) , CUMMETPUYHO
pacIoIoKeHHBIE OTHOCUTEIBHO Hee.
2

7. Onpenenuts Buj nosepxuoctu X+ Z + X° = O u cxemarnuecku n300pa3uTh ee.

X2 y2
8. Has smune — + — = 1. UYepes Touky (1, 1) mpoBecTy Xopy, ASNAILYIOCS B 3TOH TOUKE IMOIMOJIaM.

5

KontponsHo-u3mepurensuelil MaTepuan Ne 21

1. [IpeoOpazoBaHye CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.



2. KakoMy ycI0BHIO JOIKHEI yIOBIETBOPATH KOA(QPHUIIMECHTH! YPaBHEHUS OKPYKHOCTH

2 2
X +y + 2ax + 2by +C=0 nns Toro, 4To6mH! OKPYXXHOCTh a) HE IlepeceKallach C OCbl0 X; 0) Iepecekasiach C OCbl0 X B
JBYX TOYKaxX; B) Kacajach OCH X?

3. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpaMmma X +Y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero
nuaronaneit (3, 3). Haiitu ypaBHeHUs IBYX APYTHX CTOPOH.
2 yz
4. Haiitu kacarenpHble K TUniepbone —— — E =1 BTouKax mepeceueHus ee ¢ MPAMO
3x -5y =0.
5. Iana Touka A(1, 2, 3). Haiitn ocHOBaHUs TIEPIICHANKYIISIPOB, OMYIICHHBIX HA KOOPAWHATHBIE OCH M KOOPIMHATHbIC
IUTOCKOCTH.
6. JloxasaThb, 4TO NpsAMas NEPECEUCHHs TIIOCKOCTEH, 3aIaHHBIX ypaBHEHUAMH &, X + bly = dl u a,X+ bzy = d2
napajulesibHa OCH Z.
2 2
7. OmpenenuTts BUI HOBEPXHOCTH (X + y) - ( Z— 1) =0 u cxemarnuecky nz06pasnTs ce.
. 2
8. Haiitn Bepumny, Gokyc u qupektpucy napabomsi 8Y = X° + 4X.
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1. YpaBHEHHE TOBEPXHOCTH M KPUBOIi B IIPOCTPAHCTBE.
2. CymecTByeT I apajuIeNbHBIA IepeHOC, TpH KOTopoM Touka (1, 2) mepexoxuT B Touky (3, 4), a touka (0, 1) —B
touky (-1, 0)?
3. Ha npsimoti 4x + 3y — 12 = 0 HaifTu TOUKY, paBHOYIAIEHHYIO OoT Touek (—1,-2) u (1, 4).
4. T'umrepOona xacaetcs mpsimoit X —Y —3 =0 B Touke (5, 2). CocTaBUTh ypaBHEHHE STOU THIIEPOOIIHI.
5. Haner touku A(1, 2, 3), B(0, 1, 2), C(0,0,3) u D(1, 2,0). Kakue U3 3TuX TOUYCK JIeKAT: a) B IUIOCKOCTH XY; 0) Ha
OH Z; B) B IUIOCKOCTH YZ?
6. IInockocTs 3anaHa ypaBHeHUeM aX + by +cz+d=0. Kaxomy ycl0BHIO HOMKHBI YIOBIETBOPATH KOOPIUHATEI
toukn P ( k, I, m) , YTOOBI IIpsIMast IPOXOSIIIAs Yepes 3Ty TOUKY M HAadallo KOOPAUHAT, ObUIa NEPICHIUKYIISIPHA K
IUIOCKOCTH.

2 2 2
7. Onpenenuts Buj moBepxuoctd X — 2y + 2° =0 u cxemarnuecku nzo6pasuts ee.
8. Haiitu Bepinny, Gokyc u nupexTpucy napadoisr X = 2y2 -8y.
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1. YpaBHEHHE IUIOCKOCTH, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH.
2. Haiiti Mmoxyns Bektopa @ +0 , ecrm @ = (1, —4), b= (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BRIPAXKAIOTCS ypaBHEHUIMU X +3y—2=0, 2Xx+y+5=0,
3X—4 =0. Haiitu ypaBHEHHUS BBICOT 3TOTO TPEYTOJIEHUKA
x2 2

4. Haiitu ypaBHEHUS IByX CONPSIKEHHBIX TUAaMETPOB THIEPOOTIBl —— — T =1, yrom mexmy KOTOpEIMH paBeH 45°,
5. 3Has, 9uTo C = 0@ + Bb, HaiiTi cooTHONIEHHE MEKTY BEKTOpaMu @, D u ¢, He comeprkaiiue KO3DPUIIMEHTOB O U
6. [Jana Touka P(k, I, m). Haiitu ypaBHEeHUE MIIOCKOCTH, IPOXOASILEH Yepe3 Hauano koopauHat O u
HepHeHANKYJISIpHOH K mpsimoit OP.

2 2
7. Onpenenuts Bug nosepxnoctn X~ + 2X —Z° 4+ 62 =4 u cxemarnueckn n306pasuts ee.

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



2. . Tpu BekTopa uMerot obmee Hadano (), a KOHIIBI — B BepmuHax Tpeyroibanka ABC. Tloka3aTsh, 94TO

OA + OB + OC = O TOrja v TOJbKO TOorga, Korjia O sABIIETCS TOYKOM nepeceycHuss MeAal TpCyrojbHHKa.

3. Yepes TOUKy mepecedeHust npsameix X +y—6=0, 2X—y —3 =0 mpoBecTH OpsAMyIO MO yriioM B 45° K mpssMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpoBECTH TAKYIO XOPAY, KOTOPasi AETHIACH Obl B 9TOH TOUKE MOMOIAM.
5. Haiiti npoeknuto Bektopa a = 10m + 2N Ha 0ch, UMEIOIIYIO HAIIpaBJIEHUE BEKTOPa
b=5m-12n, rae M u N — B3aUMHO MEPICHIUKYISPHBIC CAMHUIHBIC BEKTOPHI.
6. JlokazaTh, 4TO MIIOCKOCTH, 3a1aHHble ypaBHeHusamu X+ Y +Z =1, 2X+Yy+3z=-1, X+2Z=-1 ue umetor
HHY OJHOM OOIIEN TOUKH.

2 2 2
7. Omnpenenuts BUx moBepxHoctn Y + 2 Y+7° — 3X° —9X =0 u cxemaruuecku nzo6pasuts ee.
8. HaliTu neHTp NOBEpXHOCTH U3 3aAauu 7.

KonTponbHo-uzmepurensubiii MaTepuan Ne 25

1. [IpsimMas u MII0CKOCTB.
2. Haiiti a6commoTHyIo BenunHy Bektopa —2a + 4D , ecmm @ = (3, 2), b= (0, —l).
3. Janb! 1Be BepmmHbI Tpeyroapauka A(2, 2), B(3, 0) u Touka mepecedenus ero menuan O(3, 1). Haiita Tpetsio
BepmnHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGombl Y = 8X, CONPSUKEHHBIX C XOPAAMH, HAKTIOHSHHBIMH K HEM TIOJ] YTIIOM B
45°,
5. Kakoii yrom o0pa3yioT eAMHIUYHBIE BEKTOPbI S M U, €CIIM M3BECTHO, YTO BEKTOPBI P =S+ 2t n ( = 55 — 4t B3amMHO
HNEePHEHANUKYIISPHBL.
6. Ipsimas sBnseTcs nepecedenneM miockocteit 2X+ Y +3Z=-1 X+ Y+ 2Z=1. Vkaxure xakoit-uubyan
BEKTOD, NapalIeIbHbIA IIPSIMOM.

2 2
7. Onpenemnts Bug nosepxuoctn X + 06X — Y +2Y =0 u cxemarnuecku n3o6pasuts ce.
8. Haiitu neHTprl MOBEpXHOCTH U3 3a1a4u 7.
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1. DIHICOU T, TUIIEPOOTIOUBI.

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

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

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

5. 3nast, uto |a|=2, |b|=5 uyron (a”b)==2n/3, ompenenuts, Ipr KaKOM 3HaAYCHHU KOIPDHUIIHEHTA L BEKTOPHI
p=caa+17b u q=3a—b okaxyrcs nepneHIUKYISIPHBIMH.

6. HaiiTu ycrosus, npu KoTophix miockocts aX + by + ¢z +d =0 mnepecexaer monoxurensuyio noxyoch X (Y, z).
7. OrmnpenenuTs BUI OBEPXHOCTH 2X* +4x—-2=0u CXeMaTHYeCKH n300pa3uTh ee.

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

2. ITpu kakoM ycioBuu npsimas aX + by +C =0 Bumecte ¢ 0csMU KOOPMHAT OrpaHHYMBAET PABHOOEIPEHHBII
TPEYTroJIbHUK?

3. Brruncnuts KOOpIMHATHI BEPIIMH poM0Oa, €CiIM M3BECTHBI ypaBHEHHS ABYX €ro cTopoH: 2X—5y—1=0, 2x -5y —34
=0 u ypaBHeHHUe 0JIHOH n3 ero auaronaneit: X+ 3y—6=0.

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

5. BbIucianTh CHHYC yrila MEXy TUaroHalsIMU TTapajiesiorpaMMa, MOCTPOSHHOTO Ha JJaHHBIX BEKTOpax a = 2m+n-—

pub=m-3n+p, tne M, N u P— B3aUMHO MEPICHIUKYSIPHbIC SAUHIUIHBIC BEKTOPHI.
6. Tokasats, uto miockocts aX + DY + d =0 mnapannensna ocu z. HaiiTu paccTostHEe OCH Z OT 9TO# MIIOCKOCTH.



2 2
7. Onpenenuts Bug nosepxuoctn Z° + 42 — y© + 2 y= O u cxemarnuecku n3oGpasus ee.

Haiitu neHTpsl NOBEPXHOCTH U3 337U 7.
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1. VYupomeHue ypaBHCHHS TOBEPXHOCTH.
— = —\2 o
2. Jloka3aTh HEpaBEHCTBO I BEKTopoB @ u D : (ﬁb) <a’p?.
3. B npsiMOyrosibHOM paBHOOCAPCHHOM TPEYroJNIbHUKE JaHbl YpAaBHEHHE KaTteTa Y = 2X U cepenuHa runoTeHyssl K(4,
2). Haiiti ypaBHEHHs ABYX APYTHX €r0 CTOPOH.
4. [Noka3ats, 4TO MpsMasi, MapajuieibHas OCH MapaboJibl, mepeceKacT mapaboiry B OMHOH TOUKe.
5. BekTop X, meprneHauKyIspHbIiA K Bektopam a = (4;-2;-3) u b=(0;1;3), obpasyer c ocbto Oy Tymoit yrom.
3Has, 4T0 | X | =26, HaWTH €ro KOOPAWHATHL
6. COCTaBUTh YPaBHEHHs IIOCKOCTEH, MapanebHbIX miockocty aX + DY +cz +d =0 u orcrosmux ot Hee Ha
paccrosiHHe O.
2 2 2
7. Omnpenenuts Buf noBepxuoctn X — 4( y— 1) +2° =1 ucxemarnueckn n300pasuTh ee.
Xx-3 y+1 z-2 x-8 y-1 z-6
8. IIpoBeputs, 4TO MpsIMBIE = > = 4 U 3 = 1 = > MIEPECEKAIOTCs, U HAIIUCATh

YpaBHCHUC IIJIOCKOCTH, HpOXO,Z[HHICﬁ HUepe3 HUX.
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1. Knaccudukarus moBepxHOCTEH 2-T0 MOPsIKA.
2. CocTaBUTh YpaBHEHHS MPSIMBIX, MapajuIeNbHBIX OpsiMoi aX + by + ¢ = 0, Haxozsmuxcs oT Hee Ha paccTosiHuU O.
3. Hanbr nentp kBagpara C(—1, 0) u ypaBHeHne croponsl X + 3y —5 = 0. CocTaBUTh ypaBHEHHUS OCTAIBHBIX TPEX
CTOpOH.
4. [Toxazatp, 4TO MpsMast MapajuieabHasl ACUMIITOTE THIIEPOOIIBI, IEPECcEeKaeT THIePOOITy B OJJHOM TOUKE.
5 JloxazaTk, 4TO BEKTOPHI a(m, n) ub (—n, m) 00 MEePIIeHANKYIAPHEI, THOO0 PaBHEI HYJIEBOMY.
6. Haiftu yriel, o6pazyeMble IIIOCKOCTRI0 X + by +cz +d =0 wuocavu koopauHar.
2 2 .
7. Onpenenuts Bug noepxuoctn X~ + 27 + 4y =0 u cxemarnueckn n300pa3uTh ee.
8 [TokazaTp, uTo JIt00as MpsiMast epecekaeT KOHNYECKOe CEYeHUE He OoJiee YeM B IBYX TOUKaX.
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1. [IpsmonuneitHbIe 00pa3yroniue.
2. I[IpoBepuTs, 4To Hpsimsie Y = 3x=1 x-7 y= 7 u X+ y— 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TpeyrolbHUKa
3. Hanbr nentp xkBagpara C(—1, 0) u ypaBHeHne croponbl X + 3y —5 = 0. CocTaBuTh ypaBHECHHUS AUArOHAJCH
KBajpara.
2 2
Xy y
4, KacarenbHbie k oumncy — + b—2 =1 umeror yrnosoit ko3dpduument K. OnpeaennTs TOUKH KAaCAHHS.
a
5. BBIYHCITUTE IUIONIA/Ib MApaLIeIorpaMMa, MOCTPOCHHOro Ha BekTopax AB=m+2n u AD=m-3n, rae |m|=5, |
nNj=3u(m~™n)=mn/6.
6. Haittu yrom, o6pasyemsiii miockocteio Z = PX+ QY + | ¢ mockoctsio. .xy.
2
7. OmnpenenuTs B TOBEPXHOCTH (X + y) +2Z =2 ucxemarnuecky u306pasuTh ee.

8. BI)Ipa3I/ITI> PaCCTOSIHUE MEKAY TOUYKAMU YC€PE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.



KonTponpHO-u3Meputensubid MaTepuan Ne 31

1. [IpsmonuHeiinble 06pa3yrolre 0THOMOIOCTHOTO runepooonna (1).
2. CocTaBUTh ypaBHEHUs MIPSIMOIL, MapansensHol (MepneHAUKYIIpHOM) mpsiMoi aX + by + ¢ =0, npoxonsmeit,

yepe3 TouKy mepeceuenus mpambix X +0y+¢, =0, a,x+b,y+c,=0.

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

4. Haiitu Bepuiny, Gokyc u qupextpucy napabonsr 4y = X® —2X.

5. BekTop m, neprieHaukyspHsiil k ocu Oz u k Bektopy a = (8; —15; 3), obpasyet octpsiit yron ¢ oceto OX. 3Has,
gro | m| =51, HaliTH ero KOOPANHATHI.

6. IIpu kakoM ycioBuu miockocts aX +h0Y +c¢z +d =0 mepecekaer ocu X m y mox pasHEIME yrmamu? Ilpu
KaKOM YCJIOBHU OHa IIepECEKaeT 110/l paBHBIMH yIJlaMH Bce TpH ocu X, Y U Z?

7. Ompenenuts Buj oBepxuoctu X + 4)/2 + 22 =1 u cxemarnueckn n300pasuTh ee.

8. Haiiti BHyTpeHHHME YTIIBI TPEYTOIBHNKA, CTOPOHEI KOTOPOTO BRIpayKeHH! ypaBHeHMsIME X —Y —3 =0, Xx-3y—4 =0,
4x +2y+3=0.
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1. [psiMosuHeliHBIe 00pa3yIoIIKNe THIEPOOTMISCKOro mapadoon/a.
2. Jlokazatb, uTo et A H b - exnnnunsie HEKOIUTMHEApHbIe BEKTOPBI, TO BEKTOPEl A + b uwa—-b ovmunm
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL
3. Hamucats ypaBHeHHE TpsIMOM, POXosiiei dyepe3 Touky A(5, 2) Ha paccrostHud 4 eauHmi] ot Touku B(-3, 1).

N 2
4. HaiiTu Bepmuny, Gokyc u AupekTpucy napadomst X =2y +4Yy .
5. 3Has 1Be cTopoHs! Tpeyronbanka AB =3p—-4q u BC = p + 5q, Beruamcnuts mmuHy ero Beicotsl CD mpu ycmosum,
YTO BEKTOPHl P U (] — MEPICHINKYIAPHBIE APYT APYTY €ANHUYHbBIC BEKTOPHI (OPTHI).
6. Ipu kakoM ycioBur miockocts aX + DY + ¢z +d =0 mnepecexaer ocu X u y mox paubiMu yraamu? Tpu
KaKOM YCJIOBHU OHa IIepeceKaeT 1101 paBHBIMH yIrilaMH Bce TpH ocu X, Y U Z?

2 2

7. Onpenenuts Bua mosepxuoctd £~ + X° — 5y =0 u cxematuueckn u306pasuts ce.
8. B tpeyromsauke ABC u3BecTHBI: cTopoHa AB: 4X +Yy—12 =0, Beicota BM: 5Xx—4y ——-15=0 u Beicota AH:

2x + 2y —9 = 0. Hammcatp ypaBHEHHUS ABYX APYTUX CTOPOH U TPETHEH BBICOTEI.

KonTponbHo-uzmepurensubiii Matepuan Ne 33

1. KpyroBeie ceueHus.
2. EnuHUYHBIE BEKTOPSl A U b obpazyior yron 60°. JlokasaTs, uto Bektop 20 —@ meprenankymspen BekTopy
3. JaHbl ypaBHEeHHUs [BYX CTOPOH napajuienorpamMa X +Y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero
nuaronanei (3, 3). Halitu ypaBHeHUsI IBYX APYTHX CTOPOH.

2 .
4. Boruucnuts napamerp napabossi Y =2 PX, eciu U3BeCTHO, 4TO OHa KacaeTcs npamoii X —2Y +5=0,
5. BoruncnuTh AnuHY AUMaroHanei napauienorpaMMa, IOCTPOSHHOIO Ha BEKTOpax

A=5p+2q u B =p-3q, eciau u3BecTHO, 4TO |p|=\/§, |g]|=3 u (p*q)=n/4.

6. [pu KaKoM yCIIOBUH NpsiMasi, 3a/laHHAsl ypaBHEHHSIMHU B KAHOHHYECKO# opme, nepecekaet ochb X (Y, 2)?
2 2
7. Onpenenuts BU] TOBEPXHOCTH 3y + (Z - 1) =9 u cxemarnuecku n300pa3uTh ee.
8

Joxka3zars, uyto TpeyronbHuk ¢ BepmuHamu A(l, 1), B(2, 3), C(5, -1) npsAMOyronsHbIi.
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JuameTpanbHble IUIOCKOCTH.

BexTopsl a+b ua->b HNEepIeHIUKYISIpHBL. Jloka3aTk, 4To ‘ a ‘ = ‘ b ‘ .

1

2

3. Ha npsimoit 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYynalieHHyo ot Touek (-1, -2) u (1, 4).

4 Yro npencrasiseT co00 reoMeTpUIECKOe MECTO TOYEK, PACCTOSIHUSI KOTOPBIX JI0 JIBYX JaHHBIX INIOCKOCTEH
HaxomsaTcs B faHHOM oTHomeHuu. (IToropenos I'maBaV Ne23)



5. Ipu kakoMm 3HaueHUH KO3 dULHCHTa o BEKTOphl P = oa+5b u = 3a—b okaxyTcs KOIMHEAPHBIMH, €CH a H
b nHe xommHeapHbI?

6. TTpu KaKOM yCIIOBUH MPsIMasi, 3alaHHAas yPABHEHUSIMH B KAHOHIUECKO# GopMe, apasuienbHa mIockocta Xy (Yz, zx)?
2

7. Onpenennts Bug noBepxaoctt X + Y — 4z° =0 u cxemarnuecku n306pasuTh ee.

8. Hansr Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiitu ux KoopIuHATH B HOBOI CHCTEME KOOPAWHAT, €CIIM HAYajI0

KOOpAWHAT TIepeHeceHo (0e3 N3MEHEHHS HapaBICHUS OCeil) B TOUKY A.
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1. [110CKOCTH CHMMETPHH.

2. Ioka3aTh, 4TO IS NPOU3BONBHOTO BEKTOPa @ M BEKTOpA b TIePIeHNKY/IAPHOTO BEKTOPY C , BBHINOJNHAETCS
PaBEHCTBO (a AD )/\ c=b (ac ) (Tloropenos I'maBaV Ne29)

3. CTOpOHBI TPEYTOJIBHIKA BBIpAXKAIOTCSA ypaBHEHUIMH X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiita ypaBHeHUs
BBICOT 3TOT'O TPEYTOJbHHUKA.

4. JloxasaTh, 4TO NPOU3BEICHHE PACCTOSHUN TOYKH THIIEPOOIIBI OT €€ ACUMIITOT HOCTOSIHHO, T.€. HE 3aBUCHT OT TOUKH.
(Tloropenor I'masalV Nel9)

5. Bekroper &, b, ¢ u d cBsazausl cootnomenusimu a\b = c/\d, a/\c = b/Ad. Jloxaszars konaMHEapHOCTH BEKTOPOB @
-dub-c

axX+by+cz+d =0
6. Haiitu ycnoBus mapanienbHOCTH U NEPIEHIUKYISIPHOCTH MPSIMOU M IJIOCKOCTH
ax+by+c,z+d,=0

ax+by+cz+d=0.

2 2
7. Ormpenenurs BUI TOBEPXHOCTH (X + 1) —47° =1 u cxemarnueckn n306pasuTs ee.
8. Ormnpenenuts KOOPAUHATH KOHIIOB A U B oTpeska, kotopsiit Toukamu P(2,2) u Q(1, 5) pasmencn Ha Tpu paBHbIC
YaCTH.
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1. I'maBHBIC HampaBICHUS.
2. B nonsipHoii cucteme koopauuar nanbi touku Al 12, —z | u B| 12, ——7 |. Boruuciuts nonspHsie

KOOpPJIMHATHI CepeTuHbI 0Tpe3ka AB.

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

4. [Tapabona cummeTpudHa oTHOCHTEIRHO ocu OX, BepinHa ee momeniaercs B Touke (-5; 0) u Ha ocH opaUHAT OHA
oTceKaeT Xop.y, umHa kotopoil | =12 en. Hamucats ypaBHEHHE 3TOMN MapabobL.

5. B pom6e ABCD nampi muaromarn AC =a u BD =D. Pasnoxurs no stum 18ym BekTopam Bce BeKTOpSI,

cosmanatomue co croponamu pom6a: AB, BC, CD u DA.
6. HammcaTh ypaBHEHHs IPSAMOi, IPOXOSIIIE depe3 TOUKyY (XO, Yoo Zo) ¥ [ApaIUIeIbHON MIOCKOCTM
ax+by+cz+d =0, ax+b,y+c,z+d,=0.

2
7. Onpenenuts Buj oBepxHoctn Y — X+ 727 = 1 u cxematnuecku nzo6pasuts ee.

8. Janb! BepmmHBI Tpeyroiapauka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepecedenus co croponoir AC
OUCCEKTPHUCHI €r0 BHYTPEHHEr0 Yriia npu BepiinHe B.
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1. MHBapuaHTBl NOBEPXHOCTEH.
2. BerauciuTs 11011316 TPaBUIIEHOTO TPEYTOJbHUKA, IBE BEPIIUHBI KOTOporo cyTh A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsimbix 2X — 5y —1=0 u X+ 4y — 7 =0 mpoBecTH NpsAMYI0, IEIIIIYI0 OTPE30K MEWKIY

toukamu A(4, —3) u B(—1, 2) nomonam.
2
4, Yepes touky P(5; -7) mposecTy KacaTenbHyto K mapabone Y = 8X.
5. Jloka3zarb, 4TO CyMMa BEKTOPOB, COEAUHSIONIUX IEHTP NPaBHIBHOTO TPEYTOJIbHHUKA C €r0 BEPIIMHAMHE, PABHA HYITIO.



6. Joxasats, uto Tpu mmockoctn (X +4y+72+1=0, 2x—-y—-2+2=0, x+2y+32—-1=0 npoxonsr
uepes oJIHy NPAMYIO.

2 2
7. OnpenenuTs BUA MTOBEPXHOCTH (X + 5) — ( Z— 1) =0 u cxemarnueckn n300pa3uTh ee.
8. Cropona pom6a papaa 5+/10 , nBe ero mpoTusononokHbIE BepimHEL CyTh Touku A(4, 9), C (2, 1).
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1 [IpoexTHBHEIE IPOCTPAHCTBA, AHIAPMOHMYECKOE OTHOILCHHE.
2 Haittn npoekmio Touxn M (XO, yo) nanpamyto AX+ By +C =0. (Baxsanos)
3. Haiitu Touky mepeceueHus BoICOT TpeyronpHuka A(2,4); B(2,-1); C(-4, 3).
4. HaiiTu Takyio Touky Ha napaGorne Y = 12X, 4ToGbI KacaTeNbHas B HEl 0GPA30BBIBAIA C OCHIO CHMMETPHHE IapaGoisl
yron B 30°.
5. 3Has BeKkTOpHI, CiTyskamtne ctoponamu Tpeyromsinka AB=C, BC =a, CA=Db, naiirtu Bextopsr,
KOJUTHHEAPHBIC OUCCEKTPHCAM YTJIOB 3TOTO TPEYTOJIbHHKA.
6. CocTaBuTh ypaBHEHHE TIOCKOCTH, MPOXOAsIeH yepe3 Touky M(1, -4, 3) mapaniensHo IOCKOCTH XZ.
2 2

7. OmnpenenuTs BUI HOBEPXHOCTH (X + Z) +Yy = 1 u cxemaruueckn nso6pasuts ee.

. /4 V4
8. B nonsipHoii cucTeMe KOOpMHAT JIaHbl JIBe CMEKHBIE BepiuuHbl kBaapata Al 12, — E u B3 E

OnpenenuTs ero mIoab.
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1. [TpumeHeHus HOKaTHLHOTO CBONCTBA THITEPOOJIBI (2).
2. OrmnpenenuTs, ecTh JM CPEAN BHYTPEHHUX YIIIOB TpeyroibHuKa ¢ BepinHamMu A(1, 1), B(0, 2), C(2, -1) Tymo# yrom.
3. Haiitu ToUKy mepeceyeHus CepeAnHHBIX TIEPICHANKYIIpOB Tpeyronbauka A(2, 4); B(3,-1); C(-5, 2).
2 2

4. BBIYMCIUTE MII0MAIb YeTIPEXyTONbHHKA, 1B BEPLIMHBI KOTOPOTO JekKaT B Gokycax smmunca IX™ +5y° =45,
JIBE IpyTHe COBIAIAIOT C KOHI[AMU €T0 Majoil OCH.
5. Bekroper & +D u @ —D nepnenamkynapnsr. Jlokasats, uto | a | = ‘ b ‘ .
6. BBIYMCIUTD MJI0MAL TPEYTObHHIKA, KOTOphIH oTcekaeT miockocth 9X —6Y +3Z +120 =0 or koopaunatHoro
yria OXy.

2 2
7. Omnpenenuts BUJ TOBEPXHOCTH 5( y-— 2) —2° =5 ucxemarnueckn n300pa3uTh ee.
8. Yepes Touky M(-5; 16; 12) mpoBeseHbI IBE MIOCKOCTH: OJIHA U3 KOTOPBIX copepkut ock OX, npyras —oce QY.

Breruncinth Yroj MEXI1y 9TUMU ABYMS IJIOCKOCTIAMMU.
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1. [psamonuHeitHbIe 00pa3yIoIIHe 0THOMOIOCTHOTO rurepoonona (2).
2. JaHbl ypaBHEHUS IBYX CTOpPOH mapaiienorpamma 2X +4y -3 =0 u X -5y + 2 =0 u ToUKa repeceveHus ero
muaronaneid O(2, 1). TpeOyercst cOCTaBUTh ypaBHEHHS ABYX JIPYTHX CTOPOH IapajuiesorpaMma.
3. Iokazatp, 4To MIIOMAIb JTI0O0T0 NapauIeorpaMmMa ¢ BEpIIMHAMH B KOHIIAX CONPSDKEHHBIX IHaMETPOB AJUIUIICA
X2 yz
—+ b_2 =1 wumeer oHO U TO xe 3Hauenue, pasroe 2ab. (IToropenos I'nasalV Ne39)
a
2 2
4. ®okychl runep6omIsI coBrmanaoT ¢ Gokycamu smmunca IX” + 25y =225, Cocrasuts ypaBHenue rumep6omsl,

€CITIH €€ IKCIIEHTPUCUTET € = 2.
5. Ompenenuts yroi Mexay Bektopamu a u b, ecnm Bektop a + 3b meprneHaukysspeH K Bektopy 7a—5b, a Bektop
a—4b nepneHauKyIsApeH K BekTopy 7a—2b.

6. Ha ocu Oy Haiitu TouKy, oTcTosmyo oT wiockoctd X+ 2y —2Z —2 =0 na paccrosamu d =4.

y

2
7. Onpe)leJme BUJ NOBCPXHOCTH — +=—-7"= 0 U CXEMATHYCCKH I/I306paBI/ITB c€c.

8. Haiftu yrier, o6pazyemsle mIockocTeio aX + by +cz +d =0 wu ocamu xoopauHaT.



