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PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.5.08 AHanuTnyeckana reomeTpus

1. Koa n HanmeHoBaHMe HanpaBneHus NOAroToBKU/cneLnanbHOCTU:

01.03.04 MNpuknagHasa maTeMaTuKa

2. Mpodunb nogrotoBku/cneunanusauusa: NpnmeHeHne mateMaTM4eCKUX MeToA0B K
peLeHn0 NHXeHEePHbIX U IKOHOMUYECKUX 3aaau

(Procs+)

3. KBanudumkauusa (cteneHb) BbiNyCKHUKA: 6akanaBp

4. ®opma oby4eHUs: o4yHas

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

enbmaH B.[0. — gokTop oms.-maT. HayK, AOUEHT

7 YTBepxaeHa HMC matematuyeckoro cakynbTeTa, npotokon Ne 0500-07 ot 03.07.2018 r.
8. Yue6HbIn roa: 2018/2019 CemecTp: nepBbIN

9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llensmu ocBoeHus gucumnnuHel (mogyns) "AHanutnyeckas reomeTpus” ABRSIOTCA:
dhopmMMpoBaHNE reoMeTPUYECKON KyrbTypbl CTYAEHTa, Ha4yanbHas NoAroToBka B obrnactu
anrebpanyeckoro aHannsa NPOCTENLLNX reoMeTpUYecKknx 06 bLEKTOB, OBNageHNe Knaccuyeckum
MaTeMaTuyecKnum annapaTtom A58 AanbHenwWero UCnonb30BaHNS B NPUITOXEHUSX.



10. MecTo yye6HOM ancumMnnunHbl B cTpykType OOIT:

AHanuntnyeckas reomeTpusa BXoAUT B LMK NPOdECCUOHanbHbIX AUCUUNINH B 6a30BOK
yacTtu. [1ns ee ycnewHoro nay4eHmsi 4OCTaTtoMHO 3HAHUA N YyMEHUIN, NPUOBPETEHHbIX B
cpefHen wkone.

OcBoeHne aHanUTU4eCcKon reoMeTpun ABNAETCs OCHOBaAHUEM SIS YCNELWHOro OCBOEHNS
Kak ganbHenwmnx 6a3oBbIX KypCcoB — JIMHEMHOW anredpbl 1 reomeTpumn, QYHKLNOHANbHOIo
aHanusa, guddepeHunanbHON reoMeTpumn, MexaHuK1, Tak U cneyunanbHbIX KYpCcoB, K NpumMepy,
anrebpaunyeckon reomeTpun, KOMMbLIOTEPHON reoOMeTPUN; NPUOBPETEHHbIE 3HAHNS TaKKe MOryT
NnomoYb B Hay4YHO-UccnegoBaTenbCckon pabore.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHMA MO AucuMnnuHe/Moaynio (3HaHUA, YMEHUSA,
HaBblK1), COOTHECEHHbIe C NJIaHUpPyeMbIMM pe3ynbTaTaMu OCBOEHUA obpa3oBaTeNibHOMU
nporpamMmbl (KOMNEeTEHLUUAMN BbINYCKHUKOB):

KomneTteHuus MnaHnpyemble pesynbTatbl 00y4yeHus
Koa HassaHune
OMNK-1 | roToBHOCTbIO K 3Hamb: .
CaMOCTOSTENLHOM OCHOBHbIE MOHSATUS, ONPeAerneHNs BEeKTOPHON anrebpbl un
aHanuTU4ecKomn reomeTpun OCHOBHbIE 3agaun
pabote aHanuTMyeckon reomeTpun, OPMYNIMPOBKN Teopem U
MeToAbl X AOKa3aTENbCTBA;
ymems:
aHanuaupoBaTtb anrebpandeckne ypaBHEHUSI MEPBON WU
BTOPOW CTEMEHN Ha NIOCKOCTM 1 B NPOCTPAHCTBE, CTPOUTb
COOTBETCTBYHOLLUNE UM FIMHUM N NOBEPXHOCTU, ONpeaensaTb
BUO KPMBbIX W  MNOBEPXHOCTEM BTOPOro  nopsigka,
AOKa3blBaTb  OCHOBHblE  TEOPEMbl  aHANUTUYECKOW
reoMeTpuun 1 pellaTtb 3agauu;
grradems (MMeTb HaBbIK(K)):
OCHOBHbIMM MeTOZaMM UMCCneaoBaHus anredpanyeckmx
NMHUA N NOBEPXHOCTEW MEpPBOro WM BTOPOro nopsaka,
OCHOBHbIMM  MeTOZ4aMM [oKa3aTenbCTBa TEOpPEM U
pelueHns 3a4ad aHanMTU4ecKon reoMeTpum.
MK-10 | roTOBHOCTbIO
NPUMEHATb
MaTeMaTU4eCKNn
annapat and
peLueHns
NMOCTaBIIEHHbIX
3agad,
CMOCOBHOCTLIO
NPUMEHUTb
COOTBETCTBYHOLLYIO
npoueccy
MaTeMaTUYECKYHO

MoAernb 1 NPOBEPUTL
ee ajeKBaTHOCTb,
NPOBECTN aHann3
pes3ynbTaToB
MOOEenuMpoBaHus,




NPUHATb peLleHne Ha
OCHOBE MOJSTYy4Y4EHHbIX
pe3ynbTaToB

MNK-12 | cnocobHOCTbIO
CaMOCTOSITENTbHO
n3yyaTb HOBblE
pasgensi
dyHOaMeHTarbHbIX
HayK

12. O6bemM gucumniuHbl B 3a4eTHbIX eaMHMUax/vyac. (s coomsemcmesuu ¢ y4ebHbIM MIaHOM) —
3/108

dopmMa NPoMeXyTOYHOM aTTecTauum 3ayer.

13. Buabl y4e6HoM paboThbl

TpyaoemMKocTb
Bug yyebHow paboTbl Bcero Mo cemecTpam
1 cemecTp Ne cemecTpa

AyOuTopHble 3aHATUA 108 108
B TOM 4uncne: nekunmn 34 34
npakTu4eckme - -
nabopartopHble 50 50
CamocTosaTenbHas pabota 24 24
dopma NpomexyTo4HOMn aTTecTaLmm 0 0 1
3a4yem

UToro: 108 108 1

13.1. CopepxaHme AUCLMUNIINHBI

n/n HanmeHoBaHue pasgena
CogepxaHue pasgena AMCUUNIUHBI
AVCUMNIUHBI
1. Jlekuum
1.1 CwncteMbl koopanHaT. MpeameT Kypca aHanuTnyeckon reomeTpun. Kpatkui
BekTopb! 1 npaAmasn nuHus ncrtopuyeckuin 063op. [lekaptoBa cuctemMa KOOpAMHAT Ha
Ha MIoCcKOCTW. NIOCKOCTU, MpoCcTeNLIne 3aayn. Y paBHEHNE JTMHNN.

KoopauHaTtbl BeKTOpa, KONNMHeapHble BEKTOPLI, Pa3foXxeHue no
OBYM HeKonnuHeapHbIM, ckanspHoe npoussegeHue. lNpamasa Ha
NMOCKOCTU KaK ypaBHEHME NepBOW CTEMNEHU OT ABYX
nepemMeHHbIX. YpaBHeHMe NPsSMOW C YrroBbIM KO3 PULMEHTOM.
B3anmHoe pacnonoxeHue AByx NpsiMbiX. [y4oK NpsMbIX Ha
NNIOCKOCTU. PaccTosiHMe To4YKM 40 NpsiMOMn.

1.2 KpvBble BTOporo nopsaka CsowictBa annunca, runepbonsl, napabonsl. KacatensHas
KpvBbIM 2-ro nopsigka. OnTnyeckme CBOMCTBA KPMBbIX BTOPOrO
nopsigka. Knaccudukaumsa KpyBbIX BTOPOro nopsiaka.
MHBapmaHTbl KpMBLIX BTOPOro nopsifgka. LieHTpbl KpuBbIX
BTOPOro nopsaka.

1.3 BekTopbl B NpocTpaHCTBe. BekTopbl B NPOCTpPaHCTBE, pasrioXeHue no Tpem
HeKkoMmnMiaHapHbIM BekTopaM. BekTopHoe nponsseaeHue,




NpYMEHeHNe BEKTOPHOro npoussedeHuns. CMellaHHoe
npousseneHue. NpeobpasoBaHue CMCTEMbI KOOpPAMHAT B
npocTpaHcTBe.

1.4

YpaBHeHne NOBEPXHOCTU U
KpMBOW B MPOCTPaHCTBE.

YpaBHeHve NoOBEpPXHOCTU 1 KPMBOW B MPOCTPAHCTBE. Y paBHEHNE
nnockoctu. PacctosHne To4kn 4o NNOCKOCTU. Yron Mexay
ABYMS NNOCKOCTAMMN. [Ty4OK NnockocTen. YpaBHEHUS NpsMon B
NpoCTpaHCTBE. Yron mexay AByms npsmbiMu. Mpamas n
NOCKOCTb.

15

[MoBepxHOCTU 2-ro Nnopsaka.

Annuncouna, rmnepbononasbl.

Mapabonouabl, KOHYC, uunuHapsl. MeToa ceveHun.
Knaccudurkayusa noBepxHocTen BTOporo nopsiaka. MiHBapuaHThbl
noBepxHocTen [nameTpanbHble NIocKocTH. [nockocTu
cummeTpun. NaBHble HanpaeneHnsi NOBEPXHOCTEN BTOPOro
nopsigka.

. MpakTnyeckune 3aHATUA

2.1

2.2

3. JlabopamopHsbie pabombi

3.1

Cucrembl KoopauHar.
BeKTopr n npamasa ninHnA
Ha NJI0CKOCTHW.

[ekapToBa cuctema KOOpAMHAT, MpocTenLLne 3agaydm
(paccTosiHMe Mexay ABYMS TOYKaMu, AeneHne oTpeska B
3a4aHHOM OTHOLUEeHUW, NNoLwaab TpeyronbHunka). YpaBHeHne
nuHun. KoopanHaTtbl BEKTOpa, KONMMHeapHble BEKTOPSI,
pasnoXxeHne BeKTopa No ABYM HEKOMMMHEeapHbIM BEKTOpamMm,
ckangpHoe npoussegexue. MNMpamas Ha nnockocTn. Obwee
ypaBHEeHMWe NPsiMO NTIMHWN Ha NOCKOCTU, ypaBHEHWE NPSIMOW C
yrrnoBbIM KO3(HULMEHTOM, YpaBHEHNE MPAMON B OTPE3Kax.
B3aumHoe pacnonoxeHune aByx npsimbix. My4ok npsAMbIX Ha
nrnockocTu. PaccTosiHWe OT TOYKM A0 NPSAMOW. Yron mMexay
ABYMS NpsiMbIMMU.

3.2

KpuBble BToporo nopsiaka

KpvBble BToporo nopsgaka. 3nnunc, CBOMCTBa annunca.
N'Mnep6ona, ceoncTtea runepbonsl. MNapabona, cBoncTBa
napabonbl. KacatenbHas k KpMBOWM BTOPOro Nopsiaka.
Knaccudmkaumst kpyBbix BTOPOro nopsigka. MHeapuaHTel
KPMBbIX BTOPOro nopsigka. LieHTpbl KpUMBbLIX BTOPOro nopsiaka.

3.3

BekTophbl B npocTpaHcTBeE.

BekTopbl B NpOCTpaHCTBE, PasnoXeHne no Tpem
HekoMmnnaHapHbIM BekTopaM. CkansipHoe npoussegeHvne
BEKTOPOB B NpOCTpaHCTBe. BekTopHOe nponsseaeHue,
npUMeHeHne BEKTOPHOro Npou3BEeAEHUs], ero CBONCTBA.
CwmeluaHHoe npounssegeHue u ero ceouctea. [peobpasosaHue
CUCTEeMbl KoopAunHaT B NMPOCTPAHCTBE.

3.4

YpaBHeHVe NOBEPXHOCTU U
KPUBOW B MPOCTpaHCTBE.

MpuMepbl ypaBHEHUI NOBEPXHOCTEN N KPUBBLIX B MPOCTPAHCTBE.
Ob6Lee ypaBHeHME NNOCKOCTW, HOPMasbHbIN BEKTOP.
YpaBHeHWe NNnockocTu, npoxoasilen Yepes Tpu 3afaHHble
TOYKU. PaccTosHne ToYkun [0 NNOCKoCTU. Yron Mexay AByMs
nnockoctamu. Myyok nrnockocten. ObLme 1 kKaHOHNYeCKne
ypaBHeHUs NPsIMON B NpocTpaHcTBe. [MapameTpuyeckue
ypaBHEHUsI NPSIMON, YpaBHEHUS MPSAMOW, NPOXoasiLen Yepes
ABe 3afjaHHble TOYKK. Yron mexay AByms npsMbiMuy. [Npamas un
NIOCKOCTb.

3.5

MoBepxHOCTM 2-r0 nopsigka.

Onnuncouna, rmnepbonouvabl. Napabonounpl, KOHYC, LUMAVHAPHI.
MeTopg ceveHui. Knaccugukayms noBepxHOCTEN BTOPOro
nopsifka. ViIHsapuaHTbl NOBEPXHOCTEN 2-ro nopsaka.
[dnameTtpanbHble NNockocTu. MNI0CKOCTUM CUMMETPUN.




13.2. Tembl (pa3aenbl) AUCUMNIUHBI U BUObI 3aHATUN

Bugbl 3aHaTU (Yacos)
Ne HaumeHoBaHue Tembl CaMocTosTenonas
n/n (pasgena) gucumnnuHel Jlekunn | MpakTudeckne | JlabopartopHbie pabora Bcero
Cuctembl koopamHaT.
1 BekTopbl 1 npamas nuHus 8 - 12 2 24
Ha NNocKoCcTn
2 KpuBble BTOpOro nopsiaka 8 - 14 4 26
3 BekTopbl B NpoCTpaHCTBE 4 - 2 10
4 YPaBHEI:WIe NOBEPXHOCTU U 6 i 4 14
KpVYBOW B MPOCTPaHCTBE
5 [MoBepxHOCTK 2-ro nopsigka 8 - 16 10 34
Wtoro: 34 - 50 24 108

14. MeToan4yeckue ykasaH1MAa Ans ody4yarowmxca no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu obydarouUMcs N0 0C80EHUK0 ducyunauHbl: paboma ¢ KOHcnekmamu nekyud, npe3eHmayuoHHbIM
MamepuarioM, 8bIrNo/IHeHUE fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmayuu u m.o.)

Mpu NnpoxoXaeHUn AUCUMNINHBI UCMOMb3YIOTCA aKTUBHbIE U MHTEPaKTUBHbIE (DOPMbI NPOBEAEHMS NEKLNA
N nabopaTopHbIX 3aHATUW, W OCYLUECTBMSAETCSH KOHTPOMb MOCELLAEMOCTU W BbINOMHEHUST BCEX BWOOB
camocTosiTenbHon paboTel. B TeuyeHue cemecTpa CTyAeHTbl pellarT 3agayu, ykaszaHHble npenopaBaTteneM, K
Kaxkgomy 3aHsaTuo. B cemectpe npoBOAMTCA 2 KOHTPOIbHbIE paboThl (Ha NabopaToOpHbIX 3aHATUAX).

B TeyeHue cemecTpa CTygeHTbl Ha NabopaToOpHbIX 3aHATUSIX pellarT WHAMBMAOYanbHble 3agaHus,
COOTBETCTBYIOLLEIO BapvaHTa. BapuaHTbl 3agaHuin MMEKTCA B METOAMYECKOW nuTepatype U pasMelleHbl B
MHTepHeTe. OTU e BapuaHTbl U METOAMUYECKYIO NUTEepaTypy CTYAEHTbl MOryT Mony4utb no e-mail. Pe3ynbTathl
CaMOCTOSITENbHbIX PabOoT 3a4MTLIBAOTCA BO BPEMS 3a4eTa.




15. lMepeyeHb OCHOBHOMW WU [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXoaUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOmeemcmeuu
¢ mpebosaHusimu FTOCT u ucronb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKO8)
a) ocHOBHasi nuTepartypa:

Ne n/n McTouHMK

Mpueanos, UBaH UBaHoBUY. AHanMTU4eckasi reomeTpus : ydebHuk / V. W. MNMpueanos .— Mocksa :

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.
MuHocueB, B. B. Kypc matemaTukm anst TeXHUYECKNX BbICLUMX Y4eOHbIX 3aBegeHun. 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 maTemaTuke. JinHenHasa 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) gononHUTeNbHasa 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 dnss cmyd. ey3oe / 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 .— U3ga. 13-e, ctep. — M. : duamatnmt, 2005 .— 238 c. : un.
8 lMozopenos A.B., leomempusi./ A.B.lozopenos. - 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 aHanumu4veckoul czeomempuu. /H.U.Mycxenuwsunu. - 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
dw3. cneu. By3oB / A.B. MNoropenos .— 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
5. | www.lib.vsu.ru
5. | http:www.math.vsu.ru — ogpuyuarnbHbil calm Mamemamu4yeckozo hakynbmema BI'Y
5. | http:www.math.msu.ru — ogpuyuasnbHbil catim mexmama MI'Y

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcsa poroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBaTerbHble pecypchl

16. MNepeyeHb y4yeOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOSAATENIbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHdayuu, nocobus, 3adayHuKku, MemooudyecKue yKa3aHusi MO 6bIMOSTHEHUIO
npakmuyeckux (KOHMposbHbIx) pabom u 0p.)

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 aHaiumudeckol eeomempuu. /C.B. baxearnos, I1.C.

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



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
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. MaTepnanbHoO-TeXHU4YECKOEe obecneyeHme QUCLUNIINHDI:

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

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

19. PoHA OLEHOYHbIX CPEeaAcCTB:

19.1. MNepeyeHb KOMNETEHLUIN C yKazaHUeM 3TanoB POpMUPOBaHUA 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) hopMMpPOBaHUS 3HAHWIA, YMEHWUIA, 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 aHanNUTU4ECKON reOMETPUMN, OCHOBHbIE MIOCKOCTM. Tectuposanue (T)
3Tanbl ¥ NocneaoBaTenbHOCTb BbiNonHeHus | 2. Kpusble 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: caMoCTOSTeNbHO peLlaTh Kak 1.Cuctemsl
TeopeTu4eckne, Tak U NpakTUYeckue 3agadum | koopguHat. BekTopbl .
4 VYeTHBI onpoc
aHanuTM4YeCcKon 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 n 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. NMoeepxHocTHK 2-r0
nopsiaka.

3aueTr
DOK3aMeH

Ymemb: aHanuanpoBaTb anrebpavdeckue
ypaBHEHUs NepBov 1 BTOPOW CTEMEHU Ha

1.Cucrembl
KoopauHaTt. BekTopbl

YcTHBIN onpoc

MMOCKOCTM M B NPOCTPaHCTBE, CTPOUTL n npamas nuHus Ha | (YO)
COOTBETCTBYIOLLME UM NIVUHMUUN U NMOBEPXHOCTK, | MIOCKOCTM. Tectuposatue (T)
onpenensaTb BUL KPUBbIX 1 MOBEPXHOCTEN 2. KpuBble BTOpOro KoutposbHas
BTOPOro Nnopsiaka, AoKasbiBaTb OCHOBHbIE nopsiaka.
TeOEeMbI asanmmqecxoﬂ reoMeTpum un 3. pBe|<Topb| B padora (KP)
peluaTb 3agauu; npocTpaHcTBe. CamocroATessHas
4. YpaBHeHue pabora (CPC)
MOBEPXHOCTU 1 Konnoxksuym
KpWBOIA B 3ager
NpoCTpaHCTBe. DK3aMeH
5. NoBepxHOCTN 2-T0
nopsiaka.
Briademsb: OCHOBHbIMW MeToaamu 1.Cuctemsl

nccrnegoBaHus anrebpanyecknx NMHUA 1
NMOBEPXHOCTEN NEePBOro 1 BTOPOro Nopsiaka,

koopauHat. BekTopbl
1 NpsMas NMMHUS Ha

VYeTHbI# onpoc
(YO)

OCHOBHbIMI METOAAMM AokasaTenbcTea MMOCKOCTMU. Tectuposanue (T)
TEOPEM U peLLeHUs 3aay aHanMTU4ecKom 2. KpvBble BTOpOro KoHTposbHas
reomMeTpuu. nopsaka. pa6ota (KP)

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

MpomexyToyHas aTrecTaums KM

* B rpacde «®OC» B 0bsaA3aTenbHOM nopsgke MNepeyvmMcnsatoTcsl OLEHOYHble CpeacTBa TEKyWEen U
NPOMEXYTOYHOM aTTecTauun.

19.2 OnucaHne KputepueB U LIKanbl OLEHUBaAHUA KOMMNeTeHUun (pe3ynbTaToB OOy4eHus) npu
NPOMEXYTOYHOW aTTecTauum

Mpumep:

Ona oueHuBaHuA pesynbTatoB OOy4eHUS Ha 9SK3aMeHe/3adeTe MCMonb3ylTca crnegyrolme
nokasatenu (3YHbl 13 19.1):
1) 3HaHVe y4ebHoro matepuana v BrnageHve NnoHATUNHBIM annapaTtoM aHanMTUYecKon reoMeTpuu;
2) yMeHue CBS3bIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHune nnnicTpuposaTb OTBET NpuMepamu, paktamun, AaHHbIMU Hay4HbIX UCCNeoBaHUN;
4) ymMeHvne aHanuanpoBaTb anrebpavyeckve ypaBHEHWs NepBON U BTOPOW CTEMEHW Ha NIOCKOCTU U B
NMPOCTPaHCTBE, CTPOUTbL COOTBETCTBYIOLUME UM JIMHUW U NOBEPXHOCTU, OMNpPeaensTb BUA KPWUBbLIX WU
NOBEpPXHOCTEN BTOPOro nopsigka, Aoka3sbiBaTb OCHOBHbIE TEOPEMbI aHaNUTUYECKON reoMeTpumn 1 peluaTb
npakTnyeckue 3agayu;
5) BnageHve OCHOBHbIMW MeTOAaMN UCCnefoBaHUsA anrebpanyeckmx NMMHUN U NOBEPXHOCTEN NepBOro u
BTOPOro nopsigka, OCHOBHbIMW MeTOAaMu [oKasaTerbCTBa TEOPEM U pelleHUs 3adady aHanuTUyecKoun
reomeTpum;

Ons oueHuBaHUsi pe3ynbTaToB ODOy4YeHWs Ha 3k3aMeHe ucronb3yeTcs 4-6annbHas Lwana:
«OTMUYHOY», «XOPOLLUOY», «YAOBNETBOPUTENBHOY, KHEYAOBMNETBOPUTENBHOY.
[nsi oueHnBaHusi pe3ynbTaToB 06Y4EHUs Ha 3a4eTe UCMONMb3YEeTCsl — 3a4TEHO, HE 3a4TeHO.



CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LUKanbl OLeHMBaHNUS pe3ynbTaToB 0byyYeHus:

KpuTepum oueHnBaHnsa KomneTeHuunin

YpoBeHb
cchopmumpoBaH
HOCTHU
KOMMeTeHUun

LLikana oueHokK

lMonHoe coomeemcmaue omeema obyyarowezocs ecem
nepeyucneHHbiM  kpumepusiM.  [lpodemMoHCMpuposaHo  3HaHuUe
OCHOBHbIX  roHsmul, onpedesieHUss B8EKMOPHOU  arneebpbl U
aHanumu4yeckoli 2eoMempuu OCHOBHbIX 3adady aHanumuyYeckou
eeomempuu, ghopmynuposKu meopem u Memoosb! ux
Ookazamesnbcmea, yMeHUe  aHanusupoeame  ajizebpaudyeckue
ypasHeHuUsi rnepeoli U emopoli cmerneHu Ha njockocmu U 8
npocmpaHcmee, cmpoums coomeemcmeyowue UM AUHUU U
rnoeepxHocmu, onpedesissimb U0 KpuebiX U rogepxHocmeli 8mopo2o
rnopsidka, OoKa3bieamb OCHOBHbIE MEOPEeMbl  aHanumu4eckol
2eomempuu u pewamsb 3adayu, ernadeHue OCHOBHbIMU Memodamu
uccriedogaHusi anzebpaudeckux fuHUlU U rogepxHocmel nepgozo u
8mMopozo ropsidka, OCHOBHbLIMU Memodamu OoKazamesibcmea meopem
U peweHus 3adady aHanumu4eckol eeomempuul.

lNosbiweHHbIl
ypOBEHb

Omnu4Ho

(3a4meHo)

Omeem  Ha  KOHMPOJ/bHO-U3MEPUMESbHBIL ~ Mamepuarn  He
coomeemcmeyem OOHOMY U3 [epEeYUC/IeHHbIX rokasamersel, HO
obyvarowutics Oaem npasusibHble omeembl Ha OOMoIHUMESIbHbIE
80I1POCHI.

HedocmamoyHo npPoOEeMOHCMPUPOBAHO yMeHUe aHanu3uposams
anzebpaudeckue ypaeHeHusl rnepeol U emopol cmerneHU Ha
n0cKoCcCmMuU U 8 fpocmpaHcmee, Unu cmpoums coomeemcmeyroujue
UM NTUHUU U r1ogepxHocmu, onpedensimeb Ul Kpusbix U nogepxHocmed
8mopozo rnopsidka, doka3sbleamb OCHOBHbIE meopembi
aHanumu4yeckol eeoMempuu unu pewams 3adayu.

Unu colepxxamcsi omdenbHblie npobesnbl Mpu  UCMOMb308aHUU
OCHOBHbIX Memo008 uccrnedosaHusi anzebpauyeckux JsuHUl U
rnosepxHocmel n1epeo2o U 8mMoOpo20 fopsdka, unu Memoodos
dokazamenibcmea meopeM U peweHuss 3adad aHasumuyeckoul
2eomempuul.

Ba3zoesbiti
ypPOBEHb

Xopowo

(3a4¥meHo)

Omeem  Ha  KOHMPO/bHO-U3MepUmMesnbHbIl  Mamepuan  He
coomeemcmeyem mobbiM 08yM U3 MEPEeYUC/IEHHbIX MoKa3amered,
obyvarwuwulics daem HenonHble omeembl Ha OOMofHUMesbHbIe
goripockl. [JeMoHcmpupyem Yacmu4yHoe 3HaHUe OCHOBHbIX MOHAmMul,
onpederneHuli 8eKmMopHoU arneebpb! U aHaaumuyeckol 2eomempud,
OCHOBHbIX 3alday aHanumu4eckol eeomempuu, OPMYyIUPOBKU
meopemM U MemoObl ux OoKazamenbcmea unu He ymeem
aHanuaupoeams anzebpaudeckue ypasHeHusi rnepeoud U emopol
cmerneHU Ha [7loOcKOCmMu U 8 rfpocmpaHcmee, UAU  CcmMpoumb
coomeemcmeyrowue UM JIUHUU U r1osepxHocmu, onpedesnsmb 8ud
Kpuebix U rnosepxHocmeli 8mopo2o ropsioka, 0oKa3sbieamb OCHOBHbIE
meopeMbl aHanumu4ecKoll 2eoMempuu unu pewams 3adadqu.

Unu umeem He nonHoe npedcmassieHue 06 Ucnosib308aHUU OCHOBHbIX
memodos uccrniedoesaHusi anzebpaudyeckux JUHUU U nogepxHocmel
nepgozo U 8mopoz2o rnopsidka, unu Memodos, Ooryckaem
cywiecmeeHHble owubku npu O0okazamesnibcmee meopemM  usnu
peweHuu 3aday aHauMu4eckol eeoMempuul.

[Nopoeosnili
ypOo8eHb

Ydoenemesopu-
meJibHO

(3a4meHo)

Omeem  Ha  KOHMPOJ/bHO-USMEPUMESbHbIU — Mamepuan  He
coomeemcmeyem itobbIM mpemM U3 repeduUcsIeHHbIX rnokasamerned.
Obyyarowutica O0eMOHCmpupyem OmpbI8OYHbIE, hpazMeHmapHbie
3HaHusi, donyckaem 2pybbie owubku npu GokazamesibCmee meopem
unu peweHuu 3aday aHanumuyeckoli 2eomempuu.

Heydosenemeopu-
meJibHO

(He 3aymeHo)




19.3 TunoBble KOHTPOSbHble 3adaHUSA WU MHble MaTepuanbl, HeobxoauMmble AN OLEeHKU
3HaHUW, YMEHWUN, HaBbIKOB WU (MNK) onbiTa [eATEeNbLHOCTU, XapakTepusywuwue 3Tanbl
c¢hopMmupoBaHua KOMNeTeHLUM B NpoLiecce 0OCBOEHUA obpa3oBaTenibHON NporpaMmmsbl

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:

JlekapTOBBI KOOPAMHATHI, TPOCTEUIIINE 3a1a4N.

YpaBHEHHE TUHUH,

Koopaunatel BekTOpa, KOJUIMHEAPHBIE BEKTOPBI.

PasnoxeHune 1o JByM HEKOJUIMHEAPHBIM BEKTOPaM, CKaJIsIPHOE MPOU3BEICHHE.
[Tpsimast Ha MIIOCKOCTH, MTy4OK MPSIMBIX.

PaccrosiHue OT TOUKHU 10 IIPSMOM.

[TpeoOpa3oBanue CUCTEMBI KOOPAUHAT.

Konnueckue ceueHns, KOHHIECKUX CEYEHUN B MOJIIPHON CUCTEME KOOPIMUHAT.
Ommnc. OCHOBHBIE CBOMCTBA.

0. T'umep6ona. OcHOBHBIE CBOICTBA.

1. TIlapaGosa. OcCHOBHBIE CBOMCTBA.

12. Onrtuueckue CBOMCTBA KPUBBIX 2-TO MOPSIKA.

13. Knaccuduxarms KpuBbIX BTOPOTO MOPSAIKA.

14. HVuBapuaHTHI.

15. LleHTpsl KPUBBIX BTOPOTO NOPAJIKA.

16. BekTopbl B IPOCTPAHCTBE, Pa3I0KEHUE 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
17. BexTopHOE Mpou3BEACHHE.

18. CwmemanHoe Mpou3BeCHUE.

19. IlpeoOpazoBaHue cuCTEMbl KOOPIUHAT B IPOCTPAHCTBE.

20. YpaBHEHUE NOBEPXHOCTH U KPHUBOM B POCTPAHCTBE.

21. VYpaBHEHHUE IIOCKOCTH, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH.

22. YpaBHEHUs NMPsSIMON B IPOCTPAHCTBE.

23. Ilpsmas ¥ IOCKOCTb.

24.  Dnmunicona, TUIEPOOTONIbI.

25. TlapaGomousl, KOHYC, IIMIHHIPHI.

26. YmpolueHue ypaBHEHHUS TOBEPXHOCTH.

27. Krnaccudukaius TOBEpXHOCTEH 2-TO MOPSAKA.

28. lHBapuaHTHI MOBEPXHOCTEH.

RHBO©oOo~NOo O~ WNE

19.3.2 MNMepeyeHb NpakTUYECKUX 3a8aHUN

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

2. lanbl 1Be BepIIUHBI TpeyroiabHuka A(2, 2), B(3, 0) u Touka nepeceuenus ero meauan O(3, 1).
Haiitu Tpetsto Bepumny C.

3. Yepes TouKy nepecedeHus npsAMbIXx X +y—6 =0, 2X—y—3 =0 mpoBecTH NpsAMYIO MO yriaoM B 45°
K mpsmoit 3x —5 =0.

4. CTOpOHBI TPEYTOJIbHUKA BBIPAXKAIOTCS ypaBHeHMsIME X +3y—2=0, 2x+y+5=0,3x-4=0.
Haiitu ypaBHEeHHUs BBICOT 3TOTO TPEYroJIbHHKA.

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

6. Jlanbl ypaBHEHHUs ABYX CTOpPOH HapayienorpaMmma x +y—1=0, 3X—y +4 =0 u TouKka nepecedeHus
ero nuaronaneit (3, 3). Haiitu ypaBHeHuUs ABYX APYTUX CTOPOH.



7. Ha mpsimoit x + 3y =0 HalTH TOUKY, paBHOYIAJICHHYIO OT Havyaja KOOPAMHAT U OT mpsiMOl X + 3y — 2
=0.

8. lana npsimast 3x — 4y — 10 = 0. Haiitu ypaBHEeHue npsAMoH, apajljieIbHON JaHHOM U OTCTOAIIEH OT
Hee Ha PacCTOSIHUM 3 eIMHMUII.

9. HaiiTu paccTosiHHE MEXy MapaJlIeIbHBIMU NpsAMbIMU 3X +4y —15=0 u3x +4y+20=0.

10. Hartucatb ypaBHEeHHE IPSAMO#, MpoXo el yepes Touky A(S, 2) Ha pacCTOSHUHM 4 €IMHHI] OT
touku B(-3, 1).

2
11. CocraBuTh ypaBHEHHUE KacaTeNIbHBIX K OKPYKHOCTHU C IIeHTpaM B Touke (3, 6) u paguyca g\/85

IpoXoasux yepes Touky (1, —2).

12. Haiit yron Mexay OUCCeKTpucamMu yriioB, 00pa3yeMbIxX NpsMbiMUA 3X +4y —9=0 u

12x +9y -8 =0.

13. Haiitu ypaBHeHHE OMCCEKTPUCHI BHEIIHETO YIila A TpEYrojbHHUKA C BEPIIMHAMHU

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

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

15. Manbr nentp kBagpara C(—1, 0) u ypaBHenue croponsl X + 3y —5=0. CocTaBUTh ypaBHEHUS
OCTaJIbHBIX TPEX CTOPOH.

16. B npssMOyrosibHOM paBHOOEIPEHHOM TPEYTOJIbHUKE J1aHbl YpaBHEHUE KaTeTa y = 2X W Cepe/iiHa
runoteny3sl  K(4, 2). Haiitu ypaBHeHUs IBYX IPYTHX €TI0 CTOPOH.

17. Beraucnuth KOOPIAMHATHI BEPIIMH poMOa, €CIIM U3BECTHBI YPAaBHEHUS JIBYX €r0 CTOPOH: 2X — 5y — 1 =
0, 2x -5y —34 =0 u ypaBHEeHHUE OJIHO U3 ero quaroHainei: x + 3y —6=0.

18. 3nas ypaBHenue 3x —2y + 6 =0 OJHOU W3 CTOPOH yIJIa ¥ YpaBHEHHE €ro OMCCEKTPUCHI X —3Y + 5
=0, cocTaBUTh YpaBHEHUE BTOPOI CTOPOHBI yIIa.

19. B tpeyronbauke ABC wuszBecTHbl: cropoHa AB: 4x +y—12 =0, Beicota BM: 5x -4y —-—-15=0 u
BbicoTa AH: 2x +2y—9 =0. Hanucats ypaBHeHUS ABYX APYIMX CTOPOH U TPETHEIl BBICOTHI.

20. Haiitu ypaBHEHUE OKPYKHOCTH, IIECHTP KOTOPOM JICKUT B Touke (4, 7) U KOTOpas KacaeTcs MpsMoun
3X—-4y+1=0.

21. Hamucatp 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, mpoxoasiux depe3 Touky (-5, —5).
23. HaiiT kacaTenpHbIe K OKpY>KHOCTH X2 + y2 = 13, mapayutensHbie npsmoit 4x + 6y —5 = 0.

24. HaiiTu kacaTtesbHbIe K OKpY>KHOCTH X2 +y2 + 5x =0, nepneHauKkyisipHble K npsiMoit 4x —3y + 7 =
0.

25. OmnpeiesuTh 3KCUEHTPUCUTET JUINIICA, €CIIU OTPE30K, COEAUHSIONINA ero (GOKyChl BUIEH U3 KOHIA
MaJjioi OCH MOJI MIPSIMBIM YTJIOM.

26. OmnpeesInTh 3KCUEHTPUCUTET JUIUIICA, €CIIU PACCTOSTHHE MEXTY (POKYyCaMU paBHO PACCTOSIHUIO
MeX/1y KOHIIaMH OOJIBIION U MaJloi oceil.

27. OnpenennTh 3KCUEHTPUCUTET JUINIICA, €CIIU ero 00JbIIas OCh BTpoe 00JIbIle MaJIoH.

28. T'uniepOoia kacaetcs npssMoit X — Y —3 =0 B Touke (5, 2). CocraBUTh ypaBHEHUE 3TON THITIEPOOITHI.
29. Jlana napabona y2 = 6x. Uepes Touky (4, 1) mpoBecTH Takyro XOpAy, KOTopas Jienuiack Obl B 3TOH
TOYKE MOMNOJIaM.

30. Haiitu ypaBHeHHs AaMeTpoB mapaloibl y2 = 8X, CONPSKEHHBIX C XOpJIaMH, HAaKJIOHEHHBIMU K HUM
moj yriiomM B 45°.

40. Haiitu Takyro TouKy Ha nmapadosne y2 = 12x, 9ToObI KacaTeiabHasi B Hel 00pa30BbIBaJIa C OCHIO
cUMMeTpuu napabdossl yron B 30°.

41. Jlana napa6ona y2 = 10x. Haiitu k 3Tol mapaboiie KacaTelbHbIE B TOYKAX, B KOTOPHIX OHA
nepeceKaercs ¢ npsMon y = 4x — 5.

42. OnpenenuTh yroj MeXay BeKTopaMu a ¥ b, ecim BekTop a + 3b mepneHauKyIsIpeH K BEKTOpy 7a
— 5b, aBekrop a—4b TMepHeHAMKYISIpEeH K BeKTopy 7a— 2b.

43. 3Has BEKTOPBI, CIy’KalLIUE CTOPOHAMH TPEYTOJIbHUKA AB=c, BC=a CA=b,

KOJIJIMHEapHbIe OMCCEKTPHCaM YIIIOB 3TOIO TPEYroJbHHKA.
44. Jloka3zaTb, YTO CyMMa BEKTOPOB, COEIUHSIONINX LIEHTP MPaBUIBHOIO TPEYTOJIbHUKA C €r0
BEpUIMHAMU, PaBHA HYJIIO.

HaWTU BEKTOPBHI,



45. TIpu xakoM 3Ha4eHUH KO3 UIIMeHTa o BEeKTOpsl p = oa+5b u q=3a—b okaxyrcs
KOJUIMHEAPHBIMH, €CTM @ ¥ b He KOJUTHHEapHHI?

46. Bextopsl a, b, ¢ u d cBs3ansl cootnomenussmu a/\b = ¢/\d, a/\c =b/\d. [lokasars
KOJJTMHEapHOCTh BeKTOpoB a—d u b—C.

47. Ber4MciIuTh JUIMHY AUaroHajiei napauiesnorpaMmma, IoCTPOEHHOIo Ha BeKTopax A =5p+2q u B=p

—3(, eclii U3BECTHO, UYTO |P | Z\/E, lq|=3 u (p*q)=mn/4.

48. 3Has 1BE CTOPOHBI TPEYTOJIbHUKA

AB=3p—4q u BC=p+ 5q, BeIYMCIUTH IUHY €ro BhICOTEI CD TpH yCI0BUH, UTO BEKTOPBI P U ( —
MEPICHIUKYISIPHBIC APYT IPYTY €AMHUYHBIC BEKTOPHI (OPTHI).

49. BexTop m, neprnieHauKyspHbIi K ocu Oz 1 kK BekTopy a = ( 8; —15;3 ), oOpasyer ocTphIii yroi ¢
ocbto Ox. 3Hasg, yto | m |= 51, HAWTH €ro KOOPAUHATEHI.

50. BerYucmTh mIomaap napamuiesorpaMma, ocTpoeHHOro Ha BekTopax AB=m +2n u AD =m - 3n,
rie |/m|=5,n|=3u (m”*n)=n/6.

51. Bekrop X, mepneHIMKYISIpHBINA K BekTopam a=(4;-2;-3) u b=(0; 1;3), obpasyer c ocpto Oy
TyHo# yroJji. 3Hasi, 4To | X | = 26, HaATH €ro KOOPAMHATHI.

52. BpIUUCIIUT CUHYC yIila MEXAY AUaroHaJIsMU NapajuieJorpaMMa, HOCTPOEHHOTO Ha JaHHBIX
BeKTOpax a=2m+n—p u b=m-3n+p, rae m, n U p — B3aUMHO NEPIEHAUKYIISIPHbIE €TUHUYHbIE
BEKTOPHI.

53. Haiitu Touky, cuMMeTpuuHyto Touke A( 3; —7; 5) OTHOCUTENbHO IIOCKOCTH 2X — 6y + 3z — 42= 0.
54. B nyuke, onpeaensieMoM IIOCKOCTSIMHU

3X+y—-22—-6=0 u x— 2y +5Z — 1= 0, HalTH MIOCKOCTU, IEPIECHIUKYISIPHBIC K STUM OCHOBHBIM
IJIOCKOCTSIM.

55. Uepes Touky M(-5; 16; 12 ) mpoBeaeHbl ABE MIOCKOCTHU: OJIHA U3 KOTOPBIX coAepk UT ock OX,
napyrasi —ock OY. BBYHCIUTH YTOJ MEXAY STUMHU ABYMS TIOCKOCTSIMHU.

56. Hanncatps ypaBHEHUE MIIOCKOCTH, IEPIICHIUKYISAPHON K MI0CKOoCcTH 5X -y +3Z2-2=0 u
MEPECEKAOIICH €€ 10 MPsAMOi, iexaiei B iockoctu xOy.

57. Uepes nuHUIO niepecedeHus miockoctedt 4x —y+3z—1=0 u x+5y—z+2 =0 nposectu
TUIOCKOCTB, MEPIEHANKYIISIPHYIO K TUIOCKOCTH 2X —Y + 52 -3 =0.

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

59. CocTaBuUTh ypaBHEHHUE TUIOCKOCTH, TTpoxosmiei yepe3 Touku L(0;0;1) u N(3;0;0) u
oOpasytomeit yron B 60° ¢ mockocteio XOy.

60. B myuke, onpeznensieMoM MIockocTsMH 2X +y—3z+2=0 u 5x + 5y —4z+ 3 =0, Haiitu aBe
HEePICHUKYIISPHBIC IPYT K APYTY IJIOCKOCTH, U3 KOTOPBIX OHA MPOXOAUT Yepe3 Touky A(4;-3;1).

19.3.4 TecTOoBble 3agaHus

Ne BapuaHTbl 0TBETOB
3a1a Ycnosue 3agauu 1 2 3 4
HUSI
1 N yz
DKCIEHTPUCUTET TUIIEPOOJIBI 6 9 =1pasen 4/5 5/4 5/3 4
2 Kakwe u3 4eThIpex mI0CKOCTEH SBIISTIOTCS B3aUMHO
MIEPIICH IUKYJISIPHBIMH:
(a) x+y—-z-1=0,
(6) 2x—2y+5=0, @u@© |@u@ |[©n®E |@n10
(®) x+y-z-1=0,
(r) x+y—-z-1=07?
3 Paccrosinuie Mex 1y napauiebHbIME TPSMbIMU 5 3 4 1
3Xx+4y=0 u 3x+4y-5=0 paBno




4 Bonbmas nonyock smiumca 4x* +25y? =100 pasna 4 25 5 2
Kakas u3 mnockocteit
(a) bx—2y+3z+1=0,
(6) 5x+2y+3z+2=0,
(8) 2x-5y+5=0, (2) ©) (®) ()
(r) 2x-5y+z+5=0
MepHEeHANKYJIISIpHA IPSIMOI x_y-l_z-4,
P yJIsipHa Ip 5 > 3
6 Kakue u3 nepeuncieHHbIX nap IPsSMBIX SABISIOTCS B3aUMHO (a) 1 (b) ( a) 1 (d ) (b) 1 (d )
MEPIECHANKYISPHBIMA?
(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| (¢)L(f)|(c)L(f)] (a)L(e)
7 JlaHBI TpH CTOPOHBI MapaIeIorpaMMa
5x-3y-14=0; 5x-3y+8=0; 2x+y+1=0.| y=-2x | 2x+y=4| y=2x-10| 2x+y=10
VYKaKuTE 4E€TBEPTYIO CTOPOHY.
8 Yron mexay miockocTamMu 4X—2y+3z+7=0 u
4x—2y+3z+1=0 pasen 90° 60° 30° 0°
9 Paccrosuue mexny npsmeiva 4X—3y+7=0 nu
9 5 1 0
4x—-3y+2=0 pasHO
10 2 2
OKCIEHTPUCUTET 3IUTUIICA > + ry =1 paBeH 0.8 05 0.9 0.7
11 2 2
OKCIEHTPUCUTET TUIIEPOOITBI T3 =1 paBeH 14 1,25 12 1,55
12 | Kaxas u3 npsiMbIx
@) X _ y-1 z-4
5 2 3
X y-1 z-4
6 —_—=—=—,
© 5 1 -3 5
PR (@ ©) (&) ™)
(B) = 5 '
3 -2 3
X y+1 z-2
W55
NepHeHANKYIsIpHa Tutockoctd 2X—5y+102+5=07
19.3.4 MNepeyeHb 3ag4aHNM ONA KOHTPOJbHbIX paboTt
1. KoHTponbHas pabota no Teme «lpsAimas NIMHUA Ha NNOCKOCTUY»:
Bapuant Nel
1. IIpoBepurts, uro mpsmere Y = 3x—=1, x—=7 y= 7 u X+ y— 7=0 cnyxar croponamu paBHOGEIPEHHOTO
TpeyroJbHUKA.
2. CocraBuTh ypaBHEHHE NPSMOH, AENANIECH IMONOJaM OTPE30K MEXIy TOYKaMH A(—3; 2) u B (5, — 2) "
oOpasytomieii ¢ oTpe3koM AB yron BaBoe Oomblieid, ueM ¢ ocbio OX.
3. Haiity neHTp Kpyra paguyca =8 1 Kacarolerocs AByX mpsiMbix: X — 4y +10=0 u 3X+ 4y =0.
4. CocTaBUTh ypaBHEHHS CTOPOH poMOa, 3HAs J[BE IMPOTHBOJIEKAIIUE €0 BEPIIMHBI A(—S, 1) , B (5, 7) u

IUIOIIAAb poMba S=25 662 .




5. CocTaBUTh YpaBHEHUS CTOPOH TPEYTOJBHHKA, 3HAS OJHY W3 €r0 BEepIINH A(3, - 4) ¥ ypaBHEHUS JBYX BBICOT

7x—2y-1=0u 2X-7y—-6=0.

Bapunant Ne2
1. 3Has ypaBHEHHs GOKOBBIX CTOPOH PaBHOOCIPEHHOrO TpEyroipHHKa Y = 3 u X— y+ 4=0, cocrasuts
yYpaBHEHHE TPETHEH CTOPOHEL, IPH YCIOBHH, YTO OHA MIPOXOIUT Yepe3 Hadaao KOOPAHHAT.
2. CocTaBHUTh YpaBHEHHUS CTOPOH TPEYTOJIbHHUKA, 3HAsI BE €TO BEPIINHbI A(3; 5) , B (6, l) 1 TOYKY NEPECEUCHUS
ero meqman M (4; O)
3. Ha ocu opauHaT HaifTH TOUKy, OIMHAKOBO YAAJCHHYIO OT Hadaja KOOPAUHAT U OT NpsAMOH 3X — 4y +12=0.
4. Haiitu TOuKy, CHMMETPUUYHYIO TOUKE Q (—2; - 9) OTHOCHUTEJILHO MPSAMOI 2X+ 5y -38=0.
5. B tpeyronsnuke A(—3; — 1) , B (1; - 5) , C (9, 3), cTopoHsl AB u AC pa3neneHsl B OTHOLICHUU

ﬂ, = 3, cyuTas OT O6H1€I71 BCPIIUHBI A. HpOBepI/ITL, 4YTO HOPAMBIC, COCAUHAIONNEC TOYKU ACIJICHHSA C IMPOTHUBOJICKAIIUMU
BEpHIMHAMU, U MCJIMaHa AM TNIEPECCKAOTCA B OJIHO# TOYKE

Bapunant Ne3
. T
1. W3 Toukn A(6, 9) HampasjeH Jy4 IOJA YIJIoM Z k npsaimoii Y = — X+ —. Haiitu ypaBreHue nyua,
OTPaXEHHOI'O OT 3TOW MPSIMOH.
2
2. CocTraBuUTh ypaBHEHHS KaTETOB IIPSIMOYTOJIBHOTO TPEYroNbHUKA, MJIOIMaAs KOToporo paHa 20 ex’., eciayu M3BECTHO,

YTO €ro rurmoTeHy3a JICKUT Ha OCU a6cuncc, a BEpIIMHA IPAMOTO yTJjia COBIIAAacCT € TOYKOI C (_1, 4) .

3. JlaH TpeyroyibpHUK A(l; 2) , B (3, 7) , C (5, — 13) BrraucnuTh ANHHY HepHeHIUKYIApa, OMyIICHHOTO U3
BEepUIMHBI 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 4eThIpeXyroidbHuk ABMC okazaics Tpaneuue.

Mpsmbie  3X + 4y —-30=0 u 3Xx-— 4y +12=0 «kacatorcs oxkpyxuocTn, pamnyc koTopoii R = 5. Bsuncauts

iomanb Y€ThIPEXYTOJIbHUKA, 06pa3OBaHHOFO OTHUMU KacCcaTCJIbHBIMU U paguycaMu Kpyra, IpOBCICHHBIMU B TOYKW KaCaHU.
Bapuant Ned

1. CocTaBuTh YpaBHEHHUs KAaTETOB MPSIMOYrOJBLHOIO PAaBHOOEIPEHHOTO TPEYTOJNbHUKA, 3HAs YPABHEHUE TUIOTEHY3bI
y= 3X+5 uBepumny npsmoro yria (4, — 1) .

2. [IpoBepuTh, ITO TOUKH A(—Z, — 2), B (—3, 1), C (7, 7) u D(3, l) CITy»aT BEPUIMHAMH TPATEIUH
M COCTABHUThL YPaBHEHUsI CPETHEHN JIMHUH U IHAroHajei 3T Tpareinm.

3. Ha paccrosmuu 5 eunmn or toukn G (4, 3) MPOBECTH TIPSIMYIO, OTCEKAIONIYIO PaBHbIE OTPE3KH Ha OCAX
koopauHat (18 GaymioB).

4, JlaHbl JBe BEPIIUHBI TPEYTOJBHUKA A(—G; 2) , B(Z, — 2) u touka H (1, 2) TepeceyeHrs ero BBICOT.
Brrancnuth KOOpAMHATH TpeThel Bepimubl C (22 Oanna).

5. CocTaBUTh YpaBHEHHUS CTOPOH TPEYTOJIBHUKA, 3HASI OJTHY U3 €TO BEPIINH A(—4, 2) U YPaBHEHHMS JIBYX MEJIMaAH:

3X—2y+2=0 u 3x+5y-12=0.

2. KoHTponbHas paboTta no teme «BektopHas anredbpa n npsimasi U NiIOCKOCTb B NPOCTPaHCTBEX:

BAPUAHT Nel

1. Bexktoper @, b, ¢ u d ceazaust cootHorrenusmu a/\b = ¢/\d, a/\c = b/Ad. [loka3aTh KOJUIMHEAPHOCTh BEKTOPOB
a-dwub-c.



2. TIpu kakoM 3HaueHUH KOdPduImenTa o BeKTOpsl P = aida+5b u q= 3a—b okaxyTcs KOJIMHEAPHBIMH, €CIH a |
b He kommMHeapHbI?

3. Haiiti Touky, cummeTpruHyro Touke A(3; -7; 5) OTHOCHTEIBHO IUNIOCKOCTH 2X - 6y + 3z - 42=0.

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

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

5. Hamucarts ypaBHEHHE IUIOCKOCTH, IPOXOJSILIECH Uepe3 MpsaMyro U MapajuieIbHON NMpsiMoit

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

BAPUAHT Ne2

1. BBIUHCTUTH JUIMHY AMAroHalei mapasieiorpaMMa, MOCTPOSHHOTo Ha BekTtopax A =5p +2q u B = p - 3q, ecmu

H3BECTHO, YTO |p|=\/§, lg|=3 u (pg)=nl/d

2. 3uas aBe cTtopoHsl Tpeyroiapauka AB = 3p -4q u BC = p + 5q, Berumcnuts ainuHy ero Beicotel CD mpu ycmosww,
YTO BEKTOPHl P M ( — IMEPHECHANKYISPHBIE APYT IPYTY €AUHUYHBIC BEKTOPHI (OPTHI).

3. Yepes rouky M(-5; 16; 12 ) mpoBeneHbI JBe IIOCKOCTH: OJHA U3 KOTOPBIX cojepkut ock OX, apyras —oce OY.
BEIMHCTUTE YTOT MEXKIY STUMH IBYMSI IUIOCKOCTSMH.

4. Hamucatps ypaBHEHHUE IUIOCKOCTH, IEPIICHANKYJIPHO# K utockoctn 5X —y +3z — 2 = 0 u nepecekarolieii ee mo
npsAMOH, Jiexarei B miockoct XOY.

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

5. Yepes mpsamyio MPOBECTH IIOCKOCTbH, IEPIIEHANKYIISIPHYIO K IIIOCKOCTH

X+4y—-3z+7=0.
BAPUAHT N3

1. Bekrop M, nepneHaukyispHbiid k ocu Oz u k BekTopy a = ( 8; —15; 3), obpasyeT octpsiii yroin ¢ ocsto OX. 3Has,
uto | M| =51, HailTi ero KOOPAUHATEHL

2. BbIUHCIUTS MITOMIA/b TapalIeiorpaMMa, MOCTPOSHHOTo Ha BekTopax AB=m+2n u AD=m-3n, roe | m|=5,
[n|=3u (m~n)=xn/6.

3. CocTaBuUTh ypaBHEHHUE IJIOCKOCTH, poxoasiei gepe3 Touxku L( 0; 0; 1)

4. B myuke, onpenensieMoM miockoctsiMu 2X +yY—3z2+2 =0 u 5X + 5y — 4z + 3 =0, HailiTH JBE NEPICHIUKYIISIPHbIC
JPYT K APYTY TUIOCKOCTH, U3 KOTOPBIX OJHA TIPOXOAMT 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 IUIOCKOCTH, IPOXOIAIIEH yepe3 HUX.

5. HpOBepI/ITL, YTO IpsMbIC NEPECCKarOTCs, 1 HAalIMCaTh

BAPUAHT N4

1. Bekrop X, mepreHIuKyJspHbId K Bektopam a = (4;-2;-3) ub=(0;1;3), obpasyer c oceto Oy Tymoi yro.
3Hast, uto | X | =26, HaWTH ero KOOPAUHATHI.

2. BpIuHCIUTE CHHYC YIila MEXAY AHAroHaJsIMH HapajuienorpaMmMa, HOCTPOSHHOTO Ha JaHHBIX BEKTOPaX
a=2m+n-pu b=m-3n+p, tae M, N ¥ P — B3aUMHO NEPICHIUKYJISIPHBIC OPTBHL.

3. UYepes oce Oz mpoBecTH INIOCKOCTH, 00Pa3yIOUIYIO € INIOCKOCTRI0 2X + Y —\/g 2—-7=0 yron n/3.
4. Yepes muHuro nepecedeHus miockocteit 4X—y +3z—1=0 u X+ 5y -2z + 2 =0 mpoBecTH IIOCKOCTb,
MEePIeHINKYISPHYIO K IIockocTH 2X —Y +52—-3 =0.

5. IIpoBecTr IIOCKOCTH Yepe3 NePICHIUKYIAPHI, OMyIIeHHbIe 13 Toukd A( —3; 2; 5) Ha INIOCKOCTH
4Xx+y—-3z2+13=0u x—-2y+z-11=0.

19.3.5 TembI KypcoBbIx paboT
He npegycMoTpeHbl
19.3.6 Temsbl pecepaToB

He npeaycMoTpeHbl



19.4. MeToau4yeckme maTtepuanbl, onpegensolwme npoueaypbl OUEeHMBaAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (UNX) ONbiTa AEATENIbHOCTU, XapaKTepU3yoLWKUX 3Tanbl opMUPOBaHUS KOMNETEeHLMN

OueHKka 3HaHWKW, YMEHUN N HaBbIKOB, XapakTepusyowaa atanbl JopMUPOBaAHUA KOMMETEHLUMIA B
pamMKax UsyvyeHust ANCUMNIIMHBLI OCYLLLECTBNAETCA B XO4€e TEKyLLEN U MPOMEXYTOUHOW aTTecTauun.

Tekywaa artrectaums nNpoBOANTCS B COOTBETCTBUMM C [lonoXeHnem O TeKkywen aTTectauyuu
obyvarowmxcs no  nporpamMmamM  Bbicllero  obpasoBaHus  BoOpoHexXckoro  rocygapCTBEHHOMO
yHMBepcuTeTa. Tekyllas aTTectaums npoBoauTca B opMe ycmHozo onpoca (UuHOusudyasbHbIl onpoc);
nucbMeHHbIX pabom (KOHMporbHbie pabomel.); mecmupoegaHusi; Kputepumn oLeHnBaHns NpuBeaeHbI BbiLLe.

lMpomexyToyHasa aTTectauusi NpoBOAUTCA B COOTBETCTBMM C [1ofIOXKEHMEM O MNPOMEXYTOYHOM
aTTecTaumm obyyaroLmxca no nporpamMmmam Bbicllero obpasoBaHus.

KoHTponbHo-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTaumu BKYalT B cebs
TEopeTMYecKkne BOMPOCHI, MO3BOMSAIOWMNE OLEHUTb YPOBEHb MONYYEHHbIX 3HAHWN W MpaKTUYecKme
3aaHusi, NO3BONSIIOLLME OLEEHUTL CTEMNeHb CHOPMUPOBAHHOCTU YMEHMI N HABbLIKOB.

Mpy oueHMBaHMM UCMONb3YIOTCA KONMUYECTBEHHbIE LUKamnbl OLeHOK. Kputepun oueHnBaHus NpuBeaeHbl
BbILLE.

KoHnTponbHOo-uzMepurenpHplii Marepuan Ne 1

1. [HexapTtoBbl koopauHaThl. [Ipocreiimune 3anaun. Teopema YeBsl.

2. [pu KaKOM YCJIOBHH OTPE30K, COeAMHAOMMN ToukH A(ay, b;) m B(ay, b,), mepecexaer monoxuTenbHyIO MOITyoCh
ocu OX?

3. JlaH TpeyronbHUK A(l; 2) , B(3; 7), C (5; —13) . BpiuncauTh AMHY nepneHauKyspa, OMyIIEHHOTO U3

BEpIIUHBI B Ha MeauaHy, IPOBEACHHYIO U3 BEPUIMHBI 4.
o 2 2 .
4. Haiifute ypaBHeHus conpsikeHHBIX AuameTpos simunca 4X° + 9y = 36, onun u3 KOTOpEIX UMeeT yriioBoii

koopduument K, =3/ 2. Cnenaiire uepresk.

5. JHansl Touxn A(0, 1, -1), B(1, -1, 2), C(3, 1, 0), D(2, -3, 1). Haiitu xocunyc yrma ¢ wMexay sekropamu AB u
CD.
6. Haiitu Touky, cummerpuunyto Touke A(3;—7; 5) oTHOcHTENnbHO MIOCKOCTH 2X — 6Y + 32 — 42=0.
2 2
7. Onpenenuts BU] TIOBEPXHOCTH (X + y) +2° =0 ucxemarnueckn n300pasuTh ee.
8. Ormpenenuth yroi Mexay Bektopamu a u b, ecim Bektop a + 3b meprneHIuMKyJIsapeH K Bektopy 7a—5b, a Bektop

a—4b nmepnenaukynspeH k Bektopy 7a-—2b.

KonTtponsHO-m3MepuTensHbIil MaTepuan Ne 2

1. Ypasuenue nunun. [lonapuslie koopaunatsl. [lapannensHblil nepeHoc.

2. Haiitu kooparHAaTBI TOUKH, CHMMETPUYHOM TOUKE A(X, y) OTHOCHUTEIIEHO OMCCEKTPUCH BTOPOTO KOOPAUHATHOTO
yria.

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

oOpa3yromieii ¢ 0Tpe3koM AB yron BABOE OOJNBIICH, YeM C OCBIO X.
. 2 2 .
4. Haiifute ypaBHeHus conpskeHHBIX Auametpos simunca 4X° +9Y° =1, onun u3 KoTophIX HMeeT yraosoit

koobduument K, =2/3. Cnenaiire uepres.

5. Bextopst &, D, C enuumunoii auubl 06pasyroT nomapHo yrisl 60°. HaifTi yron Mexay BektopaMu a H
b-cC.

6. B myuke, onpenensieMoM miockoctsiMu 3X+Yy —22—6 =0 u X — 2y +5z — 1= 0, HaiiTi 11ockocTy,
MePHEeHANKYJISIPHBIE K ’TUM OCHOBHBIM IJIOCKOCTSIM.

7. Omnpenenuts Bz nosepxHoctn XY = Z + 1 u cxemarnueckn n300pa3uTh ee.

8. Harmicath ypaBHEHHE KacaTeTbHOM K okpyxkHOcTH (X + 1)% + (y —3)? =25 B Touke

(3, 6).



KoHTponpHO-u3MepuTenbHbIi MaTeprai Ne 3

1. Koopaunate! Bekropa. Konnneapusie BekTopsl. PaznoxkeHne o 1ByM HEKOJUIMHEAPHBIM BekTopaM. CKaysipHOe
IIPOU3BEICHUE.
2. Haiitu Touky, paBHOYIaNE€HHYIO OT Ocel KOOpAuHAT U ToukH (3, 6).
3. [okazatb, 4To MpsiMasi MapajuiesibHasl aCUMIITOTE THIIEpOOIIB, IepecekaeT runepooy B ogHol Touke. (IToropenos
I'naBalV Ne22)

2 2
4. CyIecTBYIOT Jii KacaTenbHble, npoBeneHubie K anmuncy 4X° +25y° =100 w3 touku A(l, 1). Eciu aa, To
HaHIINTE UX ypaBHEeHU. OTBET 000CHYITE.
5. Bexropsr A, b y C emuuuuHOl mMHEL 00pa3yroT monapHo yriisl 60°. Haiitu yron Mexay Bekropamu A H
b+cC.

Xx-3 y+4 -2

6. HamnucaTte ypaBHEHUE IIIOCKOCTH, IPOXOASILEH Yepe3 IPSIMYIO U HapajuleIbHON IpsIMON

2 1 -3
X+5 y-2 z-1
4 7 2
2 2
7. OmnpenenuTs BUI OBEPXHOCTH (X + y) +2° =1 u cxematuuccku n306pasuts ee.
8. JlokazaTp, 9TO cyMMa BEKTOPOB, COSANHSIONINX LICHTP NPaBHIBHOTO TPEYTOJIbHHUKA C €T0 BEPIIMHAMH, PaBHA HYJIIO.
KonTtponsHo-u3MepurenbHbIil MaTepuan Ne 4
1. IIpsimas Ha nnockoctu. ITydok npsmeix. PaccrosiHue oT To4ku 10 IpAMOI.
2. Ipu KaKoOM yCJIOBHH OTPE30K, coemunstomuii Touku A(ag, b;) u B(ay, by), mepecekaer otpunatensHyro moayoch
ocu OY?
3. IIposeputs, uto npsimpie Y =3X—1, X—7y =7 u X+ Yy —7 =0 cnyxar cropoHamu paBHOGEIPEHHOTO
TpEeyTroJbHUKA.
2 2
4, CyIecTBYIOT 11 KacaTenbHble, npoBeneHubie K anmuncy 4X° +25y° =100 w3 rouku A(l,2). Ecmu aa, To
HaNuIuTe X ypaBHeHUs. Cuenaiite uepTex.
5. Hausr Toukn A(1, 0, 1), B(-1, 1,2), C(0,2,-1). Haocu z Haiitu Takyio Touky D, uro6wl Bextopet AB u CD
OBbUTH NEPIIeHANKYIISPHEI.
6. Yepes Touky M(-5; 16; 12 ) npoBejeHsl ABE MIOCKOCTH: OJIHA U3 KOTOPBIX cogepxut ock OX, npyras —oce QY.
BBIUHCIINTD Yroa MEXAY TUMHU BYMSI IIOCKOCTSMH.
2 2
7. Omnpenenuts BUJ TOBEPXHOCTH (X + 4) +57° =1 u cxemarnuecku n300pa3uTh ee.
8. B pom6e ABCD nanbl auaronanu AC =a u BD =D. Pasnoxurs no stum JIBYM BEKTOPaM BCE BEKTODBI,

COBIQ/IAIOIINE CO CTOPOHAMH pomba: AB, BC, CD u DA.

KonTtponsHO-um3MepuTensHbIi MaTepuan Ne 5

1. [TpeoOpa3oBaHue cUCTEMBI KOOPAMHAT.
2. JlaHbI KOOPAMHATHI IBYX CMEKHBIX BepminH 4 u B kBaapata ABCD. Kak HailTu KOOpIMHATHI OCTAIBHBIX BEPIINH?
3. JHoxasatb, 94T0 4epe3 Touky B(4, -5) HEBO3MOXKHO MPOBECTH MPSIMYIO Tak, 4T00bI paccTosiaue ee ot Toukn C(-2, 3)
ObLTO paBHO 12.
2 2

4, CymecTBYIOT JIH KacaTenbHble, mpoBeneHubie K runepbone 4X° — 25y =100 w3 touxn A(5, 2). Ecmu na, o
HanumuTe ux ypasHeHus. OTBeT 000CHYyHTE.
5. JlaHbl BEKTOpBl A = (2, n, 3) u b= (3, 2, —1) . Ilpu kakoM 3HaYeHUH N 3TH BEKTOPbI NEPHEHANKYISPHBI?
6. Hanucath ypaBHEHHE IUIOCKOCTH, NEPICHANKYISIPHOM K TutockocTd 5X —y +3z — 2 = 0 u nepecekarolieii ee o
IpsMOi, nexatei B rnockoctu XOY.

2
7. Onpenenuts Bux nosepxHoctn X + XY = 0 u cxemarnuecku n300pa3uTh ee.
8. Haiiti KacaTenbHbIe K OKPYKHOCTH X° + Y? + 5x =0, meprneHauKyIspHbie K npamoit 4X — 3y + 7 = 0.

KonTtponsHo-m3MeputensHbiil MaTepuan Ne 6



1. HuBepcust.

2. JlaHbl KOOpAMHATHI ABYX BeplIMH A U B paBHOCTOpOHHEro TpeyroiabHuka ABC. Kax HaliTH KOOpAUHATHI TPEThEl
BepuuHbI? PaccmoTpers npumep: A(O, 1) B(Z, 0) (Tloropenor I'maal Ne21)

3. BoIpasuTh pacCTOsIHIE MEKIY TOUKAMH Yepe3 MoNspHbIe KoopauHatsl 9Tux Touek. ([Toropenos ImasalV Ne2)

4. CyLIecTBYIOT JIM KacaTellbHbIe, IIPOBE/ICHHBIE K THIepooIie 4x* - 25 y2 =100 wusz touxkn A(5,2). Eciu na, To

HaNuIInTe X ypaBHEeHUs. Crenaiite uepTex.

5. JlaHbl BEeKTOpBI a= (2, n, 3) u 6 = (3, 2, m). IIpu kakux M U N 3THU BEKTOPHI KOJITUHEAPHBI?

Xx=2 y-3 z+1

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

7. Onpenennts Bug nosepxuoctn XY + YZ = 1 u cxemarnueckn n3oGpasuts ce.

8. Haiiti ypaBHEeHHE OKPYKHOCTH, IIEHTP KOTOPOH JISKUT B Touke (4, 7) U KoTOopas Kacaercs npsimoit 3X —4y + 1 =0.

KoHnTponbHO-u3MepurenpHelil Matepuan Ne 7

1. Konnueckue ceueHus, KOHUYECKUX CEUEHUN B NOISIPHON CHCTEME KOOPAHMHAT.

2. Haiitu koOpAMHATBI TOYKH, CHMMETPUYHOUN TOUKE A(X, y) OTHOCHTEIIHO OMCCEKTPUCHI IIEPBOTO KOOPAMHATHOTO
yria.

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

JIe)KaT OCTaJIbHbIE CTOPOHBI KBapaTa.
2 2
4. CylecTBYIOT JIM KacaTeNbHble, npoBeneHHbie K runepbote 4X™ —25y° =100 w3 toukn A(2,5; 1). Eciu na, To

HanuIuTe UX ypaBHeHus. OTBeT 000CHYHTE.

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 ocs Oz mpoBECTH MIOCKOCTh, 00PA3YIOIIYIO € TUIOCKOCThIO 2X + Y —\/g z2-7=0 yron n/3.

7. Onpenenuts Bua nosepxHoctd XY = YZ  u cxemarnyecku n306pasuth ee.

8. B myuke, onpeaenseMoM mIoCcKOCTIMA 3X+ Y —2Z2—6 =0 u X— 2y +52 — 1= 0, HalTH IJIOCKOCTH,

NEPOCHAUKYIIAPHBIC K 9TUM OCHOBHBIM ITIJIOCKOCTSM.

KonTtponsHO-um3MepuTensHbIi MaTepuan Ne 8

1. YpaBHEHUS KOHUUECKUX CEUEHUH B IEKAPTOBOM CUCTEME KOOPIUHAT.
2. Kakomy ycioBUIO TOJKHBI YAOBIETBOPATH KOOPAMHATHI BEPIINH TpeyroiasHuka ABC 1 TOro, 4ToOBI yron A Obul
Oosnble yrna B?
3. OnpenenuTh, MPU KakuX 3HaueHuax M u N ge mpambie MX+8Y+N=0, 2Xx+my —-1=0 1) napanmnenshsr;
2) coBNAAaIoT; 3) MEepICHINKYISPHBI.
4. Hatiti ypaBHEHHE OKPYKHOCTH, IICHTP KOTOPOH JISKUT B Touke (4, 7) u KOTOpas Kacaetcs 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 papusr.
6. Yepes munuto 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 nepecedeHust npsiMbix X +y—6 =0, 2X—y —3 =0 mnpoBectu npsamyio ox yriioM B 45° k npsmMoit 3X
-5=0.

KonTtponsHo-usmepurensHslil Matepuan Ne 9

M3yueHne KOHNYECKUX CEYEHUH.

Jans! Tpu BepinHbl napamienorpamma ABCD: A(1, 0), B(2, 3), C(3, 2). Haiitu kooptMHATHI 4€TBEPTOH BEPIIUHEI
1 TOYKH TIepecedeHust AuaroHaiei.

JlaHbl 1B€ MPOTHBOMOJIOXKHEIE BepIInHbI kBaapara A(-1,3) u C(6, 2). CocraBUTh YpaBHEHHsI €r0 CTOPOH.

HarmcaTh ypaBHEHHe KacaTeIbHOI K okpyxkHocTH (X + 1)° + (y — 3)2 =25 B Touke (3, 6).

pwOobhE



5. ITpu mapamnenpHOM TIepeHoce Touka A(2, 1, -1) mepexomut B Touky B(I, -1, 0). B kakyro TOUKy nepexoIuT Hadaio

KoOpauHaT?
6. [IpoBecTH TIIOCKOCTH Yepe3 MepIEeHANKYIISIPEL, OITyIIeHHbIe n3 Touku A(—3; 2; 5) Ha mockoctn 4X +y —3z +13 =
0ux-2y+z-11=0.
7. Omnpenenuts BU HOBEPXHOCTH (X + y) . ( Yy + Z) =1 u cxemarnueckn n306pasuTs ee.
8. Haiitn KacaTenbHbIE K OKPYKHOCTH X° + Y = 13, mapauienbHbe mpsiMoii 4X + 6y —5 = 0.
KonTponbsHo-uzmepurensubiii Matepuan Ne 10
1. KacarenpHas K KOHUYECKOMY CEYEHHIO.
2. Ipu KaKOM YCJIOBHH OTPE30K, COeANHSIONMIA Toukn A(ay, b)) n B(ay, b,), mepecekaeT monokuTEeNbHYIO MOTYOCh
ocu OY?
3. CocTaBuTh ypaBHEHHE TPSIMOH, ecid Touka P(2, 3) ciyXUT OCHOBaHHEM MEPIEHIUKYIISIPa, OMYIICHHOTO U3 Havana
KOOPJHHAT Ha 3Ty MPSAMYIO.
4. HaiiTn ypaBHEHHS KacaTeIbHBIX K OKPYKHOCTH X° + Y2 = 10, MPOXOISIINX Yepe3 TOUKy
(-5, -5).
5. Hansr toukn (1, 2, 3), (0,-1,2), (1,0, -3). Haiiti TOuKH, CHMMETPHUYHBIE JAHHBIM OTHOCHTEIBHO HaYaia
KOOpJHHAT.
6. Hanmcats ypaBHEHHUE INIOCKOCTH, TIEPIICHANKYISIPHOH K IDIOCKOCTH S5X —Y +3Z — 2 = 0 u mepeceKkaromiei ee mo
IpsIMOi, exarnei B mnockoctu XOY.
2
7. Onpenennts Bug noepxHoctn X+ Y+ 277 = 0 u cxemariueckn n306pasuts ee.
8. Ha npsimoti 4X + 3y — 12 = 0 HaifTH TOYKY, paBHOYJAICHHYIO OT To4eK (—1,-2) m
(1, 4).

KonTponbsHo-uzmepurensHeiii Matepuan Ne 11

®DokanpHble CBONCTBA KOHUYECKUX CEYEHUH.
2 2
Jlokazatb, uto okpyxkHocTh X~ + Y +28X+1=0 ne nepecekaercs ¢ ocwio Y.
Haiitu npoekmuio Touku A(-6, 4) ma mpamyio 4X -5y +3=0.
Haiitn kacatenbHbIe K OKpyKHOCTH X° + Y2 = 13, mapaiensusie mpsivMoii 4X + 6y —5 = 0.
Hanet Toukn (1, 2, 3), (0, -1, 2), (1, 0, -3). Haiitu Touky, CHMMETPUYHbIC JAaHHBIM OTHOCHTEILHO KOOPANHATHBIX
IJIOCKOCTEM.
6. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxoasiiei yepes Toukd L(0;0; 1) u N (3;0;0) u obpasyrorueii yron B 60°
¢ wiockocThio XOy.

gk w0 e

2 2
7. OrmnpenenuTs BUI OBEPXHOCTH (X + y) + (X — y) =1 u cxemarnuecku u30Gpasuts ee.

8. OmnpenenuTs 3KCHEHTPUCHUTET JIUINIICA, €CJIN OTPE30K, COSANHSIONINN ero ()OKYCHI, BUJECH M3 KOHIIA MaJIOH OCH IO
TIPSIMBIM YTJIOM.

KonTtpoasHo-u3MepuTeasHbIil MaTepuan Ne 12

1. OnTHyeckue CBOWCTBA.
2. JHoxkazats, uto Touku (1, 1), (2, 3), (0,4), (-1, 2) gBuA0TCSA BEepIIMHAMH IPSIMOYTOJIbHHKA.
3. [Ipu kakom ycnoBuu Jyuist npsiMbIx  aX + by =0, ax+ bly =0 ocw X sBusercs OUCCEKTPUCOI 00pa30BaHHBIX
umu yrinos? (IToropenos I'masalll Ne30)
4. Haiitn kacaTenbHbIe K OKpYKHOCTH X° + Y + 5X = 0, mepreHamKyispHbIe K npsiMoii 4X — 3y + 7 = 0.
5. Jlan BekTop Q = (l, 2, 3) . Haiitn xonnuneapHslii eMy BekTop ¢ Hayanom B Touke A(1, 1, 1) u xkoHnom B Ha
IUIOCKOCTH XY.
6. B nyuke, onpenensemom mrockoctsimu 2X +Y—3z+2 =0 u 5X + 5y —4z + 3 =0, HaliTu ABE NEePIEHIUKYIIPHbIE
JIPYT K APYTY IIOCKOCTH, U3 KOTOPBIX OJTHA IPOXOANT Yepe3 TOUKY
A4 ;-3;1).
2 2
7. OmnpenenuTs B TOBEPXHOCTH (X + Z) +y = O u cxemaruuecku nzo6pasnuts ee.
8. JlaHbl ypaBHEHHUS IBYX CTOPOH mapasuienorpaMmma X +y—1=0, 3X—y +4 =0 u Touka nepece4eHus ero

nmuaronaner (3, 3). Haittu ypaBHeHUs IBYX APYTHX CTOPOH.



1.
2.

3.

KonTponbHO-u3MeputensHbiid MaTepuai Ne 13

JuameTpsl.
Janbl onuH koHel oTpe3ka A(2, 4) u ero cepeauna M(3, -2). Haiitu apyroii KoHeI[ oTpe3ka.

Iloka3atp, 4yTO NpsiMbIE, 3aJaBa€Mble ypaBHEHUAMU aX + by +C= 0, ax— by +c=0 (b * 0) , PacronosxeHnsl

CHMMETPHYHO OTHOCHTENIFHO Havaia koopauHart. (IToropemos I'masalll Ne20)

4,

OnpenenuTs YKCIEHTPUCUTET JIUINIICA, €CIIH OTPE30K, COSTUHSIONINHN ero (POKYCH BUACH U3 KOHIIA MaJIOH OCH IO

TPSIMBIM YTJIOM.

5.

JaHbl KOOpAMHATHI TpeX BepluuH mapautenorpamma ABCD ¢ Bepmnnamu Toukax A(2, 3, 2), B(0, 2, 4), C(4,1, 0).

Haiiti koopauHaThl 4eTBepTOi BepuimHbl D 1 Toukn E nepecedeHus quaroHajien.

6.

‘lepe3 oce Oz MPOBECTU IJIOCKOCTD, 06pa3y10u1y}0 C IIJIIOCKOCTBIO

2x+y—\/§z—7:O yron n/ 3.

7.
8.

2 2
OrmpenenuTsh BUI TOBEPXHOCTH (X + Z) +Yy = 4y cxematiueckn U306pasuTh ce.

OHpe)IeJ'II/ITI) OKCHCHTPUCUTET IJUIUIICA, €CJIIN PACCTOAHUEC MEKAY (1)01<ycaMI/I PaBHO PACCTOAHUIO MCKAY KOHIIaMU

OOJIBIIION U MaJIO OCEH.

1.
2.

KonTponbHo-uzmepurensubii Matepuan Ne 14

Kiaccudukanms KpuBbIX BTOPOTO MOPSIIKA.
KakoMy ycioBUIO TOJKHBI YAOBIETBOPATH KOOPAUHATHI BEPIUIMH TpeyroidbHUKka ABC, 94To0bI OH OBLI

MIPSIMOYTOJIBHBIM C MPSIMBIM YIJIoM Ipu BepuinHe C.

3.
4.

o 2 2
Haiitn kacaTenbHble k okpysxkHocTH X+ Y° + 28X + 2by =0, napanenpHBle KOOPAMHATHBIM OCSM.
OmnpenenuTsh 3KCUEHTPUCHUTET IUIUIICA, ECIU PACCTOSHUE MEXKAY (POKYCaMHU PaBHO PACCTOSIHUIO MEXIY KOHIIAMU

OOJIBIIION U MaJIO OCEH.

5.
6.

7.
8.

Hanbr oqun koHer otpe3ka A(2, 3, -1) u ero cepenuna C 1, 1, 1). Haiitu BTOpoii koHer otpeska B(X, Y, z).

X y+7 z-3
Ha npamoit — =-——=
2 -1

Onpenennts Bug noepxHoctn XZ =Y — 1 u cxemarnueckn n300pa3UTh.

HaWTH TOYKY, Oyvkaiinryo k touke (3,2, 6).

BbIuucinTh UIMHY JUaroHaiei mapauiesorpaMmma, IoCTPOCHHOTO Ha Bektopax A =5p +2q u B =p-3q, eciu

H3BECTHO, YTO |p|:\/§, |q]=3 u (p*q)=mn/l

w e

X)?

1.
2.

KonTponbHo-uzmepurensubiii Matepuan Ne 15

VHBapuaHThI KPUBBIX 2-TO HOPSIIKA.
Hoxasate, uto Touku (0, 0), (-1, 1), (0,2), (1, 1) sBIArOTCS BEepIIHHAMHU KBaapaTa.

[Ipu xakom ycnoBuu npsimasg  ax + by +c=0 MepeceKaeT MOJI0KUTEIHHYIO TOYOoCh X (OTPHUIATENBHYIO MOTYOCh

OnpeenuTh 3KCIEHTPUCUTET JIUIUTICA, €CITH ero 0O0JIbIIast OCh BTPOE 0OJIbINE MAJIOH.
Jansr geteipe Toukn A(6, 7, 8), B(8,2,6), C(4,3,2) D(2, 8, 4). loka3aTp, 9TO OHH SBJIAIOTCS BEPIIMHAMHU poMOa.

X—4 +3 z
HammcaTs ypaBHEHHE TIOCKOCTH, KOTOpask MPOXOauT yepe3 Touky (3, 1, —2) u uepes mpsiMyro ——— = y— =—.

5 2 1

2
Omnpenenuts Bux mosepxnoctn Y + YZ = 4y cxemarmucckn n300pa3uTh ee.

OnpenenuTs HKCIEHTPUCUTET AIUINIICA, €CJIH eTo OOJIbIIast OCh BTpoe O0JIbIIIe MaoOH.

KonTtpoapHo-nm3MepuTensHbIil MaTepuan Ne 16

LleHTpB! KPUBBIX BTOPOrO HOPSIIKA.
Janbl koopauHaTs! BepmiiH A 1 B paBHocTopoHHero tpeyronsHuka ABC. Kak HaliTu KOOpIUHATHI TPETheH

BepuHbI? Paccmotpers mpumep: A(0, 1), B(2, 0).

3.

2
CocTaBUTh ypaBHEHHE KacaTEeIbHBIX K OKPY)KHOCTH C LIEHTPOM B Touke (3, 6) u pammyca g 85 mpoxomsammx

yepe3 Touky (1,-2).



2 2

4, Haiiti kacaTenbHbIC K OJUTHIICY — + T =1, mapamrensHsle npamoit 6X — 2y —5=0.

5. Joxkasatk, uto yetsipexyroipauk ABCD c BepmmHamu B Toukax A(1, 3, 2), B(0, 2, 4),

C(4,1,0) D(2,2,2) sBusercs mapaiieaorpaMMoM.

6. UYepes muHAIO NIepecedeHms miockocteil 4X —y + 32— 1=0 u X + 5y —z + 2=0 mpoBecTH IIOCKOCTb,
MEPIICHANKYISIPHYIO K Iockoctn 2X —Y + 52 -3 =0.

7. Onpenenuts Bua nosepxuoctu XZ + YZ = 2 U cXxeMaTHUeCKH H300PasUTD ce.

8. Hana npsimast 3X — 4y — 10 = 0. Haiiti ypaBHEHHE MPSAMOI, TapaIeT-HON JaHHOW M OTCTOSIIEH OT Hee Ha

paccTosiHAN 3 eIUHUILI.

KontpoasHo-u3MepurensbHslil Matepuan Ne 17

1. IIpumenenus GhokansHOrO CBOUCTBA rumepoosr (1).
2. Ipu KaKOM yCJIOBHUH OTPE30K, COeAUHs oMM Toukn A(ay, b)) u B(ay, b,), mepecekaer oTpHnaTeNnbHYyO HOIYOCH
ocu OX?
3. HarmucaTs ypaBHeHHE TPAMOIA, Mpoxo el uepes Touky A(5, 2) Ha paccrosaun 4 eauuwmi] ot Touku B(-3, 1).
2 2
X kvl
4. JHau snmune — +— =1. UYepes touky (1, 1) mpoBecTH XOpy, AeTANIYIOCS B 3TOi TOUKE TIOTIONAM.
5. Ha ocu X wmaiitu Touky C, paBHOyIaneHHYI0 OT AByx Touek A(1, 2, 3), B(-2, 1, 3).
6. IIpu xkakoM yClI0BUU IUIOCKOCTb, 3a/laHHas ypaBHEHUEM aX + by +cz+d =0, MepHEeHNKYIISpHA TUIOCKOCTH XY?
7. Omnpenenuts Bua mosepxuoctu XZ + YZ = O u cxemariueckn n306pasuts ee.
2 2
X
8. Haiitu xacarenpHbIe K Juuncy —— + —— = 1, napajiesbHbie IpsaMon 6X — 2y —5 = 0.

4

KonTtpoasHo-u3MepurenbHblil MaTepuan Ne 18

1. BekTopbl B IpOCTpaHCTBE, Pa3iIoKEHUE MO TPEM HEKOMIUIaHAPHBIM BEKTOPaM.
2. JlaHbl TOUKH A(—3, 2) u B (4, l) . Jlokazatk, 4To OTpe30k AB mepeceKaeT och Y, HO HE MEpPecekaeT och X.
Kaxyro u3 monyoceii Yy (MOJOXHUTENBHYIO HIIM OTPHLATEIBHYIO) IEpeceKaeT OTpe3oKk AB?
3. Hatitu paccTosiHue MeX Ty apauielbHBIMU IpAMBIME 3X + 4y —5=0 u 3x +4y + 10 =0.
2 2

4, OnpenenuTs JJIMHBI COMPSDKEHHBIX JUAMETPOB dJuiuiica — + ? =1, xoropsle 06pasyioT Mexy co6Oit yroa B
60°.
5. Hatit Touku, papaoorcrosmue ot Touek (0, 0, 1), (0, 1, 0), (1, 0,0) u oTcTosmIe OT INIOCKOCTH YZ Ha
paccrosiHue 2.

2
6. Onpenenurs BUJ[ TOBEPXHOCTH (X + Z) + VY= O u cxematiueckn n306pasuts ee.
7. Hatiitu paccTosiHue MeX Iy TapauIeIbHBIMA TIpAMBIMA 3X + 4y —15=0 u 3x+4y +20=0.
8. Bekrop m, neprenaukysipabiii k ocu Oz u k Bekropy a = ( 8; —15; 3 ), obpasyer octpsiit yroi ¢ ocbto OX. 3Has,

yro | M| =51, HaiTH €ro KOOPIUHATHI.

KonTtpoasHo-m3MepuTensHbIil MaTepuan Ne 19

1. BekropHoe npousseneHue.
2. CocTaBuTh ypaBHEHHE OKPYKHOCTH C IIEHTPOM B Touke (1, 2), Kacaromiencs ocu X.
3. Hana mpsamast 3X —4y — 10 = 0. HaiiTu ypaBHeHUe MPIMOM, napajuie]bHON JaHHOW M OTCTOsIIIEH OT Hee Ha
paccTOsIHUU 3 eQUHULL.
2 2

.Y
4. Hanucate ypaBHEHUs ByX paBHBIX CONPSKEHHBIX JUAMETPOB 3JuMnca — + E =1.
5. B miockoctu Xy HaliTH Touky D, paBHOymaJeHHYIO OT TPEX JaHHBIX TOUEK
A(09 1’ _l)a B(_la 07 1)! C(Os _11 0)
6. IIpoBecTH MIIOCKOCTh Yepe3 MepIeHIUKYIISAPbL, OnylieHHbIe u3 Touku A(—3; 2; 5) Ha rutockoctu 4X +y — 3z +13

=0ux-2y+z-11=0.



Omnpenenurs BHI OBEPXHOCTH (X + y) ( y— Z) =1 u cxemaruuecku n3oGpasus ee.

HamucaTp ypaBHEHHE PSAMOIA, mpoxoasied yepes Touky A(5, 2) Ha paccTosiHuM 4 equHUL OT Toukd B(-3, 1).

KonTponbsHo-uzmepurensubiii Matepuan Ne 20

1. CMernraHHOE TIPOHU3BEICHHE.
2. CocTaBuTh ypaBHEHHE OKPYKHOCTH C IIEHTPOM B Touke (-3, 4), mpoxoasmien depe3 Hadaao KOOpANHAT.
3. Ha npsimott X + 3y = 0 HaiiTé TOUKY, paBHOYJAJIIEHHYIO OT Hadayia KOOPAMHAT M OT mpsiMoit X + 3y —2 = 0.
2 yz
4. Jan simmune — + ? =1. Haiitu ypaBHeHHe THIIEP6OIBI, BEPIIMHBI KOTOPOil HAXOAATCA B hOKycax, a GOKyCHI — B
BEpPIINHAX JAHHOTO 3JUTHUIICA.
5. Haiitu paccrostaust ot Toukn A(1, 2, 3) m0: a) KOOPAMHATHBIX TUIOCKOCTEH; 6) OCei KOOPIAWHAT; B) Havaia
KOOpJHHAT.
6. CocTaBuTh ypaBHEHHE IJIOCKOCTH, €CITU U3BECTHBI IBE TOUKU (Xl, Yis Zl) u (sz Yo, Z?_) , CUMMETPUYHO
PacIoI0KEHHBIE OTHOCHTEIIHHO HEe.
2
7. Onpenemnts Bug nosepxuoct X + Z + X° =0 u cxematiuecku nzo6pasuts ee.
X 2 y 2
8. Jan s — + — =1, Uepes touky (1, 1) mpoBecTs Xopiy, ASTAIILYIOCS B TOii TOUKE MOTIONAM.

KonTtpoasHo-u3MepurenbHelii MaTepuai Ne 21

1. [TpeoOpa3oBaHKe CUCTEMBI KOOPANHAT B IPOCTPAHCTBE.
2. KakoMy yciioBHIO ZOJKHBI yJOBIETBOPATH KOO QUIIMEHTHI ypaBHEHHS OKPYKHOCTH

X? + y? +2ax+ 2by + ¢ =0 11 Toro, 4To6bl OKPYKHOCTb a) He IepeceKanach ¢ 0chlo X; 0) IepeceKatach ¢ ocbio X B

JIByX TOYKaX; B) Kacajacb ocu X?

3. JlaHbI ypaBHEHUS OBYX CTOPOH mapaimtenorpamma X +Y—1=0, 3X—y + 4 =0 u Touka mepecedeHus ero
nmuaronanew (3, 3). Haiitu ypaBHeHHS ABYX OPYTHUX CTOPOH.
2 2
4. Haiitu xacatensHbIe K TuIIepoose —— — ? =1 BTOuKax mepeceueHus ee ¢ NPAMOi
3x-5y=0.
5. Hana Touka A(1, 2, 3). Haiitn ocHOBaHUs EPIICHIMKYIISIPOB, OMYIICHHBIX HA KOOPAWHATHBIE OCH U KOOP/IMHATHBIC
IUIOCKOCTH.
6. JloxasaThb, 4TO NpsAMas NEPECEUEHHs IIIOCKOCTEMH, 3aIaHHBIX ypaBHEHUAMH &y X + bly = d1 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 qupekTpucy napadomst 8Y = X° + 4X.
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1. YpaBHEHHUE IOBEPXHOCTH U KPUBOM B IIPOCTPAHCTBE.

2. CymiecTByeT JIi apaJuIeNIbHBIA IepeHocC, Mpu KoTopoM Touka (1, 2) mepexonut B Touky (3,4), aTouka (0,1) —B
touky (-1,0)?

3. Ha mpsimoii 4X + 3y — 12 = 0 HaiiTi TOUKY, paBHOYIaJleHHY0 OT Touek (—1,-2) u (1, 4).

4. I'mnepbona kacaercst npsimoit X —Y —3 =0 B Touke (5, 2). CocTaBUTh ypaBHEHHE 3TON TUIEPOOIIBL.

5. Hauwt Toukn A(1, 2, 3), B(0,1,2), C(0,0,3) u D(1, 2, 0). Kakue u3 3THX TOUYEK JIekKAT: a) B [UIOCKOCTH XY; 0) Ha
OW Z; B) B INIOCKOCTH YZ?

6. IInockocTh 3a1aHa ypasHenueMm aX + DY + cz + d = 0. Kakomy ycnoBuio J0IKHBI yIOBIETBOPATH KOOPIHHATHI
toukn P ( k, I, m) , 9TOOBI TpsiMast MPOXOISIAast Yepe3 ATy TOYKY M Ha4aslo KOOPUHAT, Oblia HepIeHANKYISIpHa K
TUTOCKOCTH.

2 2 2
7. Onpenenuts Buj noBepxuoctn X~ — 2y +2° =0 ucxemarnueckn n300pa3uTh ee.



8. Haiitu Bepumny, GpoKyc u AUpEKTpUCY mapadossl X = 2y2 -8y.
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1. YpaBHEHHE TIIOCKOCTH, PACCTOSIHUE OT TOYKH A0 IIOCKOCTH.
2. Haiitu moynb BekTopa a+b , ecmi a = (1, —4), b= (—4, 8).
3. CTOpOHBI TPEYTOJIBFHIKA BRIpAXKAIOTCSA ypaBHeHUIMH X+ 3y —2=0, 2X+y+5=0,
3X—4 =0. Haiiti ypaBHEHHS BBICOT 3TOT'O TPEYroJIbHUKA
x2 yz

4. HaiiTi ypaBHEHHS ABYX CONPSDKEHHBIX AUAMETPOB TMIIEPOOITIH E - T =1, yrom Mexay KOTOpbIMH paBeH 45°.
5. 3Has, 4yTo C = 0@ + Bb, HaiiTi cooTHOLICHHE MEXAY BEKTOpaMu @, D u ¢, He comepikaiiue KO3GPUIMESHTOB O U
B.
6. [ana Touka P(k, I, m). Haiiti ypaBHEeHHE TIIOCKOCTH, IPOXOAIIEH dyepe3 Hadano koopauHaT O u
NepHeHANKYISIpHO K npsimoit OP.

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

8. HaliTu eHTps! NOBEPXHOCTHU U3 3aJa4u 7.
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1. YpaBHEHUs IPSAMOH B IPOCTPAHCTBE.
2. . Tpu BekTOpa umerot obmiee Havanmo O, a KOHITH — B BepuinHax tpeyromsHuka ABC. Ilokasate, 9To

OA+ OB +OC =0 Torna u Tonbko Torza, korna O SBISETCS TOYKOi MepecedeH s MeIMaH TPEYTOIbHHUKA.

3. UYepes TouKy mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyIo Mo yriaoM B 45° k mpsaMoit 3X
-5=0.
4. Jlana napaGoma y? = 6X. Uepes Touky (4, 1) mpoBECTH TAKyIO XOPAy, KOTOPAst AETHIACH Obl B 9TOH TOUKE MOMOJIAM.
5. Haittu npoekumto Bekropa a = 10m + 2n Ha 0Ch, HMEIOIIYIO HAPABJICHUE BEKTOpa
b=5m-12n, rae M u N — B3aUMHO MEPIICHIUKYISAPHbBIC CIMHIIHBIC BEKTOPHI.
6. JlokazaTh, 4TO MIOCKOCTH, 3afaHHble ypapHenuamu 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 cxemarnuecku uzoGpasuts ee.
8. HaiiTu neHTp NoBepXHOCTH U3 3a7auu 7.
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1. [Ipsmast n MIOCKOCTS.
2. Haiiti aGcomoTHyto Benmunny Bektopa —2a +4b | ecnin @ = (3, 2), b= (0, —1).
3. Janb! 1Be BepmnHBI Tpeyroabauka A(2, 2), B(3, 0) u Touka mepeceuenus ero meauan O(3, 1). Haiitu Tpetpro
BepmuHy C.
4. HaifTy ypaBHEHHS IHAMETPOB apaGonbl Y = 8X, CONPSKEHHBIX C XOPAAMH, HAKIOHSHHBIMH K HEM TIOJ] YIIIOM B
45°,
5. Kakoii yros o0pa3yioT eAMHIYHBIE BEKTOPbI S M U, €Ciii M3BECTHO, YTO BEKTOPH P =S+ 2t n ( = 55 — 4t B3auMHO
MIepIECHANKYIISIPHBI.
6. [psivas sBasercs nepecedenueM miockocteit 2X+ Y +3Z=-1 X+ Y+ 2Z=1. Vkaxure xaxoit-uubyan
BEKTOD, NapaJlIeIbHbIA IPSIMOM.

2 2
7. Onpeenuts Bt nosepxHoctn X~ + 6X — Y-+ 2y =0 u cxemaTuuecku u306pasuTs ce.
8. Haiitu neHTpsl NOBEPXHOCTH U3 3a7auu 7.
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1. DIHATICON T, TUTIEPOOTOUIBI.

IMpu kakoMm ycnosuu npsimast AX + by +C=0 ne IepeceKaeT IepBoro KOOPIMHATHOTO yriia?



3. Yepes Touky nepecedeHust npsameix 2X — 5y —1=0 u X+ 4y —7 =0 npoBecTH NpsIMYI0, JSIHIIIYI0 OTPE30K MEIKIY

toukamu A(4, -3) u B(-1,2) B oTHOmEHHH A= /3.

4. Haifu Takyio TOuKy Ha mapabore y° = 12X, uToObl KacaTe/IbHas B Heil 00Pa30BBIBANA C OChI0 CHMMETPHH HapaboIbl
yron B 30°.
5. 3Hast, uto |a|=2, |b|=5 uyron (a”b)==2n/3, onpenenurs, IpH KaKOM 3HAYEHIH KOIPDHUIIHEHTA O, BEKTOPHI
p=caa+17b u q=3a-b okaxyrcs nepneHIUKYISIPHBIMH.
6. HaiiTu ycnoBus, Ipu KOTOPBIX IVIOCKOCTE  aX + by +cz+d=0 nepeceKaeT MoJoKUTENbHY 0 nonyocs X (Y, Z).
2x* +4 =0

7. Onpenenuts Bua nosepxuoctd ZX +4X — 27 = U u cxeMaTuuecku u300pasuTh €e.
8. Haiitu neHTpel MOBEPXHOCTH U3 3a1a4u 7.
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1. [TapabGononbl, KOHYC, LMITHH/PHI.
2. IMpu kakoM ycnosuwu npsimast AX + by +C =0 Bsmecre ¢ ocavu KOOpPAWHAT OTPaHUYMBACT PaBHOOCIPCHHBIN
TPEYrOJbHUK?
3. BBIumcnnTh KOOpMHATHI BEPLIMH poMOa, eClIi U3BECTHBI YPaBHEHHUS JIBYX €ro ctopoH: 2X—5y—1=0, 2x -5y —34
=0 u ypaBHeHHUe OJHOI u3 ero auaronaneit: X + 3y —6=0.
4. Jlana napa6oina y2 = 10x. Haiitu k 9TOM mapaboJie KacaTelbHbIE B TOUYKAX, B KOTOPHIX OHA IIEPECEKACTCs C IMPSIMOi Y
=4x-5.
5. BEIMHCTUTE CHHYC YIIa MEXXIY AUarOHAISIMHE ITapaJulelorpaMMa, IIOCTPOSHHOTO Ha IAHHBIX BEKTOpax a =2m+n-—

pub=m-3n+p, tne M, N U P— B3aUMHO NEPICHIUKYJIPHbIC CAHHIUYHBIC BEKTOPHI.
6. Iokaszats, uto mwiockocts aX + DY +d =0 mapannensna ocu z. HaiiTi paccTostHEe OCH Z OT 3TOif MIOCKOCTH.

2 2
Onpenenuts Bux nopepxuoctn Z° + 472 — V- + 2 y= 0 u cxemarueckn n306pasuts ee.

Haiitu neHTphl MOBEPXHOCTH U3 3a1a4u 7.
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1. YnpomieHue ypaBHEHUS TTOBEPXHOCTH.
_ —\2 _

= =202
2. Jloka3aTh HEPaBEHCTBO I BEKTOpoB @ u D : (ab ) <ab“.
3. B npsimoyroyisHOM paBHOOEPEHHOM TPEYTOJILHUKE JIaHbl ypaBHEHHE KaTeTa Y = 2X U cepeluHa runoteHyssl K(4,
2). Haiitu ypaBHEHHS ABYX APYTHX €r0 CTOPOH.
4. ITokazaTb, uTO MpsiMasi, HapajulesibHas OCH NapadoJIbl, epeceKkaeT napadoiy B OJHOI TOUKe.
5. Bekrop X, nepneHAMKYIspHBIN K Bektopam a=(4;-2;-3) u b=(0;1;3), obpasyer ¢ ocsto Oy Tymoii yrom.

3Has, 4T0 | X | =26, HaHTU ero KOOPAWHATHIL
6. CoCTaBUTH YpaBHEHHUS TIIOCKOCTEH, mapannenbHbIx miockoctd aX + DY +c¢z +d =0 wu orcrosmux ot Hee Ha

paccrosiHEEe O.

2 2
7. Ompenenurs Bux moBepxuoctu X — 4( y— 1) +2° =1 u cxemaruueckn n300pasuTh ee.

Xx-3 y+1 z-2 Xx-8 y-1 z-6
8. HpOBepI/ITL, YTO IpsMbIC = = u = = NIEPECCKar0OTCA, U HAaIMCATh

2 4 3 1 -2

YpaBHCHUC IIJIOCKOCTH, npoxo;[m_ueﬁ HUepe3 HUX.
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1. Krnaccudukarus moBepxaocTen 2-ro mopsaka.

2. CocTaBUTh YpaBHEHUS MPSIMBIX, MapaJUIeIbHBIX IpsiMon aX + by + ¢ =0, Haxopsmmxcs oT Hee Ha paccrostHAn 0.
3. [Hansl nentp kBagpara C(—1, 0) u ypaBHeHue ctoponsl X + 3y —5 = 0. CocTaBuTh ypaBHEHHS OCTAJIBHBIX TPEX
CTOPOH.

4. ITokazatsb, 4To HpsiMas MapajuiesbHasl aCUMIITOTE THIIEPOOIIBL, TIepeceKaeT runepooIry B OJJHOM TOUKe.

5. JlokazaTp, 4TO BEKTOPHI a(m, n) ub (—n, m) MO0 MEPICHIUKYIISIPHBI, THOO PaBHBI HYJIEBOMY.

6. Haiitu yris1, o6pasyemsie miockocteio aX + by +cz +d =0 u ocamu xoopaunar.



2 2
7. Ompepenuts Bug nogepxunoctn X + 27 + 4y =0 u cxemaruuecky u306pasuts ee.

HOKEBaTL, 4yTO J1r00ast npsaMast nnepeCceKacT KOHNYECKOEC CEYCHUEC HE Ooiree ueM B JABYX TOYKax.
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1. [IpsmonuueitHbIe 00pa3yrontie.
2. IIpoBepurs, uto mpsamsie Y = 3x—=1, x-7 y= 7 u X+ y— 7 =0 cnyxar croposamu paBHOGeIPEHHOTO
TPEyroNbHUKA
3. Janet nentp kBagpara C(—1, 0) u ypaBHenue ctoponsl X + 3y —5 = 0. CocTaBuTh ypaBHEHHS AUaroHaeH
KBajpara.
2 2

4. KacarenpHsle K omuncy — + b—z =1 wumeror yriopoii kosdpduuuent K. OnpenenuTh TOUKM KACAHHS.

a
5. BBIUHCITHTE TUTOMNIAE MTApauIeIorpaMMa, TOCTPOSHHOTO Ha BekTopax AB=m+2n u AD=m-3n, tae |m|=5,|
nj=3u(m~n)=mn/6.
6. Haitti yrom, o6pasyemsrii miockocteio Z = PX+ QY + | ¢ mmockoctsio..xy.

2
Omnpenenuts BU TOBEPXHOCTH (X + y) +27Z =2 ucxemarnueckn n300pa3uTh ee.

BLIpaSI/ITL PacCTOAHUE MCKAY TOYKAMHU Y€PE3 NOJIAPHBIC KOOPAUHATHI 3TUX TOYCK.
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1. [IpsamonuHeitabIe 00pa3yIoIIre 0THOMOIOCTHOTO runepoomona (1).
2. COCTaBHTh ypaBHEHHS IPAMOI, MapasieNbHOM (epHeHanKyIapHoit) mpamoii aX + by + ¢ =0, npoxomsmeii,

4yepe3 TOYKY IMepeceYeHus npsaMeix ;X + bly +¢ = 0, a,x + bzy +c, = 0.

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

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

5. Bekrop m, nepnenaukysipabii k ocu Oz u k BekTopy a = ( 8; —15; 3), ob6pasyeT ocTpsblii yron ¢ ockto OX. 3Has,
gyro | M| =51, HaliTH ero KOOPANHATHL.

6. IIpu xakoM ycioBUU IUIOCKOCTh aAX + by +cz +d =0 mnepecekaer ocu X u Yy mox paBHeIME yraamu? Ilpu
KaKOM YCJIOBHH OHA MepPeceKaeT 0/ paBHBIMH YIJIaMH BCE TPU OCH X, Y H Z?

7. Onpenenuts Buj nosepxuoctu X + 4y2 +7°=1 U CXEMaTHYECKH H300pa3uTh ee.

8. HaiiTi BHyTpeHHHUE YIIIbl TPEYTOJIbHUKA, CTOPOHBI KOTOPOTO BhIpaXKeHbl ypaBHeHUsIMH X —Y -3 =0, X—-3y—-4 =0,
4x+2y+3=0.
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1. [IpsamonuHeitHbIe 00pa3yroIIre THIIEPOOTMIECKOTO MapadboIona.
2. JlokazaTh, uTo ecii A U b - enunnunsie HEKOIUTMHEapHbIe BEKTOPHI, TO BEKTOPHl A + b ua-b onmunmn
OT HYJICBOTO, U NIEPIICHIUKYIISPHBL.
3. Hamcats ypaBHeHHE TpsIMOH, poxosiiei dyepe3 Touky A(5, 2) Ha paccrosaud 4 enuHuIl ot Touku B(-3, 1).

. 2
4. Haiitu Bepumny, Gokyc u qupektpucy napabonst X =2Y° +4y .
5. 3Has Be cTopoHsl TpeyroibHuka AB =3p —4g u BC = p + 50, Bberuucauts puHy ero Beicotsl CD mpu yciosum,
YTO BEKTOPbl P U ( — MEPIeHIUKYISIPHBIC IPYT APYTY €ANHUYHbBIC BEKTOPHI (OPTHI).
6. IIpu xakoMm ycnoBuM maockocts aX + by +cz +d =0 mnepecekaer ocu X m Yy mox paBHeIME yraamu? IIpu
KaKOM YCJIOBHM OHa IIepEeCeKaeT 110/l paBHBIMH yIJlaMH Bce TpH ocu X, Y U Z?

2 2

7. Onpenenuts Buj nosepxuoctn 2~ + X© — 5y =0 u cxematmueckn n300pa3uTh ee.
8. B tpeyronsauke ABC wu3BectHbI: cTopoHa AB: 4X +y—12 =0, Beicora BM: 5X—4y —-15=0 wu Beicora AH:

2x + 2y —9 =0. Hanucarp ypaBHEeHUs! IBYX APYTUX CTOPOH U TPEThEH BBICOTHI.



KonTponbHO-u3MeputensHbiid MaTepuai Ne 33

1. Kpyrossle ceuenust.
2. EfuHUYHBIE BEKTOPSI A U b o6pazyior yron 60°. JlokasaTs, uto Bektop 20 —@ neprenaukymspen Bektopy
3. JlaHbl ypaBHEHHUS IBYX CTOPOH mapajuienorpaMmma X +Y—1=0, 3Xx—y + 4 =0 u Touka nepece4eHus ero
nuaronaneit (3, 3). Haiitu ypaBHeHUs IBYX APYT'HX CTOPOH.

2 .
4. Boruncnuts napamerp napabossl Y =2 PX, eciu U3BECTHO, 4TO OHa KacaeTcs pamoii X —2Y +5=0,
5. BeruncnuTs IMHY JUaroHaiei napansienorpaMma, HOCTPOSHHOTO Ha BEKTOpax

A=5p+2q u B =p-3(, ecinu U3BECTHO, YTO |p|:\/§, |g]|=3 u (p*q)=n/4.
Ipu KakKoM yCJIOBHH NpsAMasi, 3alaHHas YPaBHEHUSAMHU B KAHOHUUECKOM Gopme, mepecekaet ock X (Y, Z)?

6.

2 2
7. Onpenenuts BUJ TOBEPXHOCTH 3y + (Z - 1) =9 u cxemarnuecku n300pa3uTh ee.
8

Jokazate, uTo TpeyronpHuK ¢ BepmmHamu A(1, 1), B(2, 3), C(5, -1) npsamoyroiabHbIii.
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1 JnameTpanbHble ITIOCKOCTH.

2 Bekropsr d + buwa-b HepreHAUKYIIpHbL. JloKa3aTh, 4TO ‘ a ‘ = ‘ b ‘ .

3. Ha npsimoit 4X + 3y — 12 = 0 HaliT TOUKY, paBHOYynalleHHyo oT Touek (-1, -2) u (1, 4).

4 UYro npencrasiseT co00i reoMeTpUIEeCKOe MECTO TOYEK, PACCTOSIHUSI KOTOPBIX A0 JBYX AaHHBIX INIOCKOCTEH

HaxoJiTcs B AaHHOM oTHoIeHuH. ([Toropenos I'maBaV Ne23)

5. Ipu xakom 3HaveHnn KodhuinueHta o BekTopel P = aa+5b u q=3a - b oxaxyrcs xornuHeapHbIMH, eclii & U

b ne komnmuHeapHsI?

6. [pu KakOM yCIIOBHH TIpsIMast, 3aJaHHAasi YPABHCHUSIMH B KAHOHIYECKOH hopme, mapaiiensHa mIiockocta Xy (Yz, zX)?
2

7. Onpenenuts BuA noepxaoct X + Y — 4z° =0 u cxemarnuecku n306pasut ee.

8. Hanber Toukn A(2, 1), B(-1, 3), C(-2, 5). Haiitu ux KoOpIuHATHI B HOBOH CHCTEME KOOPIWHAT, €CIIM HA4aIo

KOOpAMHAT IMepeHeceHo (6e3 U3MEHEHHs HalpaBleHus oceil) B Touky A.
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1. [110CKOCTH CUMMETPHH.

2. [okasars, 4To JUIsA MPOU3BOJILHOTO BEKTOpa A W BEKTOpa b NepIeHINKYISIpHOTO BekTopy C , BBITIONHAETCS
PaBEHCTBO (a Ab )/\ c=b (aC ) (Tloropenos T'maaV Ne29)

3. CTOpOHBI TPEYroJbHUKA BhIpaXatoTcs ypaBHeHusMu X +3y—2=0, 2x+y+5=0, 3x—4 =0. Haiitu ypaBHeHUs
BBICOT 3TOT'0 TPEYTOJbHUKA.

4. Jlokaszarp, 4TO MPOM3BEAECHUE PACCTOSHUN TOYKH THIIEPOOIIBI OT €€ aCUMITTOT MOCTOSHHO, T.€. HE 3aBUCHUT OT TOYKH.
(TToropenos I'maBalV Nel9)

5. Bekropsr 8, b, ¢ u d cBs3ansl coornomenusimu a\b = ¢/\d, a/\c = b/\d. [lokazaTh KOMITHHEAPHOCTh BEKTOPOB &
-dub-c.

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

ax+by+cz+d=0.

2 2
7. OnpenenuTs BUA MOBEPXHOCTH (X + 1) —47° =1 u cxemarnueckn n300pa3uTh ee.
8. OmnpenenuTs KOOPAMHATH KOHIOB A U B oTpeska, kotopslii Toukamu P(2, 2) u Q(1, 5) pasnmeneH Ha Tpu paBHbIE
YaCTH.
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1. I'naBHbIC HanpaBIeHUS.



2. B HOHﬂpHOﬁ CUCTEMEC KOOpAMWHAT JaHbl TOUYKU A 12, —7T u B 12, —— 7 |. Boruucnurs NOJIAPpHBIC

KOOpAUHATBI CEPEANHBI OTPE3Ka AB.

3. UYepes Touky mepecedeHus npsamMeix X +y—6=0, 2X -y —3 =0 mpoBecTr npsAMyI0 O YyIiIoM B 45° K mpsMoit 3X
-5=0.

4, Iapa6ona cuMMeTpHYHA OTHOCHTENbHO ocu OX, BeplIMHa ee MoMmemaercs B Touke (-5; 0) M Ha OCH OpAMHAT OHA
OTceKaeT XOp/y, JAnuHa kotopoit | = 12 en. Hamucats ypaBHeHue 3T0ii mapaGosibL.

5. B pom6e ABCD namni muaromarn AC =a u BD =D. Pasnoxurs o stum 1Bym BekTopam Bce BEKTOpSI,

cosmazaromue co croponamu pom6a: AB, BC, CD u DA.
6. HanucaTe ypaBHEHUS NpsSMOH, IPOXOIALIEH YEPE3 TOUKY (XO, Yoo Zo) Y NapaJuIeIbHON MIOCKOCTAM
ax+by+cz+d =0, ax+b,y+c,z+d,=0.

2
7. Onpenennts Bug noBepxHoctn Y — X+ 27 = 1 u cxematnuecku nzo6pasuts ee.

8. Jans! BepmmHBI Tpeyroiapauka A(2, -5), B(1, -2). C(4, 7). Haiitu Touky nepecedenus co croponoir AC
OUCCEKTPHUCHI €r0 BHYTPEHHETO YIJila Ipy BepuuHe B.
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1. WHBapuaHThI IOBEPXHOCTEMU.
2. BoeraucnuTh miomaas NpaBuibHOTO TPEYroidbHUKA, IBE BEPIIUHBI KoToporo cyTh A(-3, 2), B(1, 6).
3. Yepes Touky nepecedeHust npsmMbix 2X — 5y —1=0 u X+ 4y —7 =0 mpoBecTH NpsAMYI0, JEIBIIIYI0 OTPE30K MEKIY
toukamu A(4, —3) u B(—1, 2) nomnonam.
4. Yepes Touky P(5; -7) mpoBecTu KacaTenbHYyIO K mapaboJe y2 =8X.
5. JoxasaTh, 4TO CyMMa BEKTOPOB, COSIUHAIONINX LIEHTP NPABHILHOTO TPEYrOJIbHUKA C €r0 BEpLINHAMH, PaBHA HYIIIO.
6. Joxasats, uto Tpu mmockoctn (X +4y+7z2+1=0, 2x—-y—-2+2=0, x+2y+32—-1=0 npoxonsr
4epe3 OHY MPAMYIO.
2 2
7. OmnpenenuTs BHI HOBEPXHOCTH (X + 5) — ( Z— 1) =0 u cxemarnuecku M300pa3uTh ee.
8. Cropona pom6a paBaa 9+/10 , nBe ero npoTuBononoxkubie BepmmHb! cyTh Toukn A(4, 9), C (2, 1).
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1 [TpoekTHBHBIE TPOCTPAHCTBA, AHTAPMOHUYECKOE OTHOIICHHE.

2 Haittu npoexunto Touxkn M (XO, yO) na npsmyto  AX+ By +C =0. (baxsanos)

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

4 Haiitu Takyro Touky Ha mapabose y2 = 12X, 4ToOBI KacaTebHas B Hell 00pa30BbIBANIA C OCBI0 CHMMETPUH Mapadoibl
yroa B 30°.

5. 3Has BeKTOPHI, ciTyskantue croponamu Tpeyromsinka AB=C, BC =a, CA=Db, naiiru Bextopsr,
KOJUIMHEAPHBIE OMCCEKTPUCAM YTJIOB 3TOTO TPEYTrOJNbHHUKA.
6. CocTaBUTh ypaBHEHHE INIOCKOCTH, IIpoxoasiiel uepe3 Touky M(1, -4, 3) mapaiiensHO MIOCKOCTH XZ.
2 2
7. OnpeenuTh BUJI TIOBEPXHOCTH (X + Z) + Y° =1 u cxemarnuecku n3o6pasuts ee.
3 P P
8. B nonsipHOii cucTeMe KOOpMHAT JIaHbl JIB€ CMEsKHbIE BepliuHbl kBagpara Al 12, — 0 u B3 =)

OrnpenenuTs ero Mmiomaib.
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[Ipumenenus GpokansHOTO CBOWCTBA rUIEpOOIIHI (2).
Omnpenenuts, €CTh JIM Cpei BHYTPEHHUX YIIIOB TpeyroibHuka ¢ BepmnHamu A(1, 1), B(0, 2), C(2, -1) tyno# yrod.
Haiiti TOUKyY mepeceyeHus CepeArHHbIX MEPIEHIUKYISIPOB Tpeyroibuuka A(2, 4); B(3,-1); C(-5, 2).

> wbhpe

2 2
BBIYMCIUTE MJI0MATb YETIPEXyTONbHHKA, 1B BEPLIMHBI KOTOPOTO JexKaT B okycax smmunca IX™ +5y° =45,
JIBE IPYTHE COBIAIAIOT C KOHI[AMHU €TI0 MaJIOH OCH.



5. Bekroper @ + b ua-b [EPIEHANKYIAPHEL. J[0Ka3aTh, 4To | a | = ‘ b ‘ :

6. BHIYMCIUTE MIIOMAb TPEYTONbHIKA, KOTOPbIH oTcekaeT miockocts DX —6Y 4+ 32 +120 =0 or koopaunarnoro
yraa OXy.
2 2
7. OmnpenenuTs BUI HOBEPXHOCTH 5( y— 2) —2° =5 u cxemarnuecku uzoGpasuts ee.
8. Yepes Touky M(-5; 16; 12 ') mpoBemeHsI ABE TUIOCKOCTH: OHA U3 KOTOPBIX copepkuT och OX, mpyras —ock OY.

Beraucants YroJs MExXAy 3TUMHU ABYMS IIJIOCKOCTSAMM.
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1. [IpsaMonuHeiiHbIe 00pa3yrolIie 0JHOOIIOCTHOTO Tunepbonounsa (2).
2. JlaHbl ypaBHEHHUS IBYX CTOpOH napasuienorpamma 2X +4y-3=0 nu X—5y +2 =0 u TOuKa nepeceyeHus ero
muaronaneid O(2, 1). TpeOyercst cOCTaBUTh ypaBHEHUS ABYX JAPYTMX CTOPOH MapajuiesiorpaMma.
3. [Tokazathb, 4To MIIOIMIAG JTIOO0TO MapajvienorpaMmMa ¢ BEpIIMHAMH B KOHIIAX CONPSHKEHHBIX IHaMETPOB JLIUIICA
X2 yz
? + b_z =1 wumeer omHO u TO ke 3Hauenue, pasHoe 2ab. (Iloropenos I'masalV Ne39)
4. Dokychl TUIIEpOOIIBI COBMANAIOT ¢ (POKYCAMH 3JUIHIICA 9x* + 25 y2 =225 . Cocrauts ypaBHeHHe TUIEpOOIBI,
€CIIH €€ SKCIICHTPUCHTET € = 2.
5. OmpenenuTts yroi Mexay Bektopamu a u b, ecim Bektop a + 3b meprneHIMKYJIApeH K BekTopy 7a—5b, a Bekrop
a—4b nepnenaukymspeH k BekTopy 7a—2b.
6. Ha ocu Oy Haiiti TouKy, oTcTosyo oT miockoctd X+ 2y —2Z —2 =0 na paccrosann d =4.
Y 2
7. Onpenenuts BUJ oBepxuocty — + —— 72~ = 0 u cxemarnuecku n300pa3uTh ee.

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



