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1 PE3YJIbTATBI OCBOEHUA JUCHHUITJINHBI

Tabmuna 1 — IlmaHupyemble pe3ynabTaThl OOYYCHHs IO JAMCIUIUIMHE, COOTHECEHHBIC C

YCTAaHOBJICHHBIMH WHAHWKATOpAMU JOCTUKCHUA KOMHCTCHHI/Iﬁ

Pe3ynbrarhl 00yueHus (BiIaICHHS
Konu Nuaukatopel Y ya (B12z ’
YMEHUS U 3HAHUS ), COOTHECCHHBIE C
HanMEHOBaHUE JIOCTHOKCHHUS JucuuruimHa
KOMIIETSHITHSIMI/MHIUKATOPaMU
KOMIICTCHITUHU KOMIICTCHITUHU
JIOCTYDKCHHUS KOMIICTCHIINHI
3nams:
— OCHOBHBIC IIOHSATHUS M METOJbI
areOpbl ¥ TEOMETPHH;
- TpocTerIme MIPUIOKEHUS
anreopsl u reoMeTpUu B
poeCCUOHANIBHBIX TUCIUILINHAX;
— TEOMETPHUYECKUI U (PU3NUECKUI
CMBICJI OCHOBHBIX IOHSATHH aJreOpbl
U TCOMETPHHU;
OIIK-3: Cnocoben Viem.- PHH,
HIPUMEHSITh OIIK-3.1: —
. — HCIIOJIb30BaTh METObl aareOpbl
COOTBETCTBYIOIIUN [Ipumenser
. U TEOMETPUHU TP  pEUICHUU
¢busmuKo- MaTeMaTUYECKU
. TUITOBBIX 3a7aY;
MaTeMaTU4YCCKUI ammapar .
. Bricmas — UCIIOJB30BaTh B MO3HABATCIILHOM
amnmapar, METO/IbI | aHATUTHYECKOMN N
MareMaTuKa po(heCCUOHATILHOM  ACATEeILHOCTH
aHajan3a U | TEOMETpPUH,
o (paznen 0a30BbIe 3HAHMS JUCIUILINHGI,
MOJICITUPOBAHUS, JUHEWHON anreOphl, .
«Anrebpa u - TEpPEBOJUTHh HA MAaTEeMaTUYECKUU
TeopeTnyeckoro U | auddepeHunanbHOro .
TreOMEeTpUs») | A3BIK  TPOCTEHIINE  TPOOIIEMBI,
HKCIIEPUMEHTAIILHOTO | U WHTETPATBHOTO
MOCTABIICHHBIC B TEPMHUHAX JPYTHX
WCCIICIOBAHMSI  TIPH | HCUUCIICHUS .
. pEeIMETHBIX Oo0acTei;
perieHnH byHKITIT OJIHOM
. - mnpuoOperarhb HOBBIE
npo(ecCHOHANBHBIX | TIEPEMEHHON
sanau MaTeMaTHYECKHE 3HaAHUA,
WCTIONB3ysl  00pa3oBaTelibHbIE U
UH(GOPMaIMOHHBIE TEXHOJIOTUH;
Braoems.
- METoJaMu MIOCTPOEHUS
MAaTeMaTHYECKUX MOJCIICH THUITOBBIX
3a/1ay4;
- MareMaTUYeCcKOH JIOTHKOM,
HEOOXOIUMOM JUIsI TIOCTAaHOBKU H
pernieHust TpoeCCHOHATBHBIX 3a71a4
2 INEPEYEHDb OIIEHOYHBbIX CPEJACTB JJIs1 MMO3TAIIHOI'O

®OPMHUPOBAHUA PE3YJBTATOB OCBOEHUA JUCHUILUIMHBI (TEKYIIHANA

KOHTPO.Ib) U IPOMEXYTOYHOM ATTECTAIIUA

2.1 ]l oueHKH pe3yabTaTOB OCBOEHUS TUCIUILIIMHBI UCTIOIb3YIOTCS:

- OLICHOYHBIE CPEJICTBA TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH;

- OIICHOYHELIC CPEACTBA IJIA HpOMe)iCYTOqHOﬁ aTTeCTaluu 110 AUCHHUIIIINHE.
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2.2 K OIleHOYHBIM CPeCTBaM TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH OTHOCSTCSI:

- TECTOBBIC 3aJ[aHUS;

- HHIUBUyalTbHbBIC 3aJaHUS JIJIS1 CAMOCTOSTEIILHOU PabOTHI;

- 3aJIaHMsI IO TeMaM MPAKTUYCCKUX 3aHITHIA;

- 3a7IaHUs TI0 KOHTPOJIbHOM pabote (o4Has u 3aouHas Gopma).

2.3 K OIeHOYHBIM cpeAcTBaM sl MPOMEKYTOYHOW aTTeCTalli MO JAHCIMILUINHE,

HpOBOI[PIMOfI B (I)OpMe OK3aMCHaA, OTHOCATCSA 5K3aMCHAIIMOHHBIC BOIIPOCHI U 3a/IaHU .

3 OHEHOYHBIE CPEJICTBA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

3.1 TecroBble 3ajaHUs IpeJHA3HAu€Hbl JUIsI OLIGHKM B paMKaxX TEKYIIEero KOHTPOJI
yCIIEBaEMOCTH 3HAHUM, MPHOOPETEHHBIX CTYACHTAMH HA JICKIIUOHHBIX M MPAKTUYECKUX 3aHATUSIX U
JUISL U3MEPEHUSI COOTBETCTBYIOIIMX UHIUKATOPOB JOCTUKEHHSI KOMIIETEHIUH.

Copepxanue TecTa OIpeleNsieTcs B COOTBETCTBUU C COACPKAHUEM JAUCLUIIINHBI
IPONOPLHUOHAIBLHO YUeOHOMY BPEMEHHM, OTBEJICHHOMY Ha M3Yy4YE€HHUE Pa3/esioB, EPEUHCICHHbBIX B
paboueii mporpaMme MOIYJISI.

Bpewms Beinonnenus tecra 50 MUH.

Tunosble BapuaHThl TECTOBBIX 3aJaHN puBeeHbl B [Ipunoxenun 1.

3.2. IlIxasa orleHHBaHUS TECTOBBIX 33JJaHUN OCHOBaHa Ha MATHOANIBHOI cUcTeMe, KOTopas

pean30BaHa B IPOrpaMMHOM OOeCTIeueHUH.

OrueHKa OrneHka OrueHka OneHka
«OTJIAYHO) «XOpOUIO» «YIOBJIETBOPUTEIBHO» | «HEYJOBJIETBOPUTEIHHO

npu MPABWJIBHOM | TIPH MPABUIIBHOM | TIPH MPaBWJIBHOM | TIPH MIPaBUJILHOM
BBIMTOJTHEHU U HE | BBIMOJIHEHUHU He | BBINOJIHEHUH HE MeHee | BeIoHeHnn MeHee 60%
Mmenee 90% 3agaHuii menee 80% 3amaHuit 60% 3amanuii 3aaHuNI

PesynpraTthl mM3MepeHU WHAWKATOPA CUYUTAIOTCS TIOJOXKHUTEIBHBIMA TPU TMPABUIEHOM
BBINIOJIHEHUH HEe MeHee 60% 3a1aHuid.
3.3. UnauBuayanpHbIC 3aJaHUS AJIs1 CAMOCTOSITENIEHON pabOTHI
WnnuBuayansusle 3ananus (MU3) ABASIOTCSA 3I€MEHTOM CHUCTEMBI CAaMOCTOSITENIbHON paboThI
CTYJEHTOB, MpeAHAa3HAUYEHbI JI CAMOCTOATEIHHOTO BBHIMOJHEHHS BO BHEAYJIUTOPHOE BpEMs C
LEJIbI0 OCBOCHHSI M 3aKPEIUICHHs] HABBIKOB NMPUMEHEHMS] TEOPETHUYECKOr0 Marepuaja K perieHuto
MPaKTUYECKHX 3a/1a4, B TOM YUCJIE MPUKIAIHbIX.
N3 BBIMOTHAIOTCA MO CAEAYIOIAM TEMaM:
- CUCTEMBI JIMHEUHBIX YPABHECHUI;

- BEKTOpHas anreopa,
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- AaHAJIMTUYECKAsi TEOMETPHS Ha IIOCKOCTH;
- AHAJIMTUYECKAsk TEOMETPUS B IPOCTPAHCTBE.
Tunossie Bapuantel U3 no nucuumivne npuseaeHsl B [Ipunoxxennn 2. BapuanTsl 3aganuit
U Marepuall, HeoOXOIUMBIN JIJIsl MOATOTOBKH K HUM, B TOM YHCIIE ITOKa3aTeNu, KPUTEPUU U IIKAJIbI
OLICHUBAHMS PE3YJbTATOB, MPEICTaBICHbl B Y4EOHO-METOJMYECKOM IOCOOMH, Pa3MEIIEHHOM B
ANEKTPOHHOU Cpele.
3.4 Kpurepuu u 1ikajia oleHUBaHUs pe3ynbTaToB BeinonHeHus M3. Illkana oueHuBaHus

OCHOBAHaA Ha I[ByX6aJ'IJ'IBHOI71 CHCTEME.

He 3auteno 3aureHo
- pacu€Thl IPON3BECHBI HETIPABIWIIbHO, paboTa - pacuéThl U PUCYHKH MOJIHOCTHIO OTPAXKAIOT IIENh
BBITIOJTHCHA HEOPEXKHO M HE OTPAXKACT BHITIOJIHEHUE | pabOoThI, TAIOTCs 00OCHOBAHHBIC BBIBOJIBI 110 padoTe;
3aJaHHUS; - TIPY 3aIIUTEe O0YYAFOIINUNACS TEMOHCTPUPYET
- IIPY 3aIUTe 00YYAIOIIUICSI HE MOXKET J1aTh MMOHUMaHUE IIeJTU U X0JIa BBITIOJTHEHHS PadOTHI,
MOSICHEHUS K pacdéraM, 0003HAYESHISIM BETTUIHH U MOJKET JaTh MOSICHEHUS 110 BCEMY COJIEPIKAHUIO
T.II paboTHL.

PesynpraTtel M3MEpeHHMI WHAMKATOPAa CYUTAIOTCS IIOJIOKUTEIBHBIMA IPU IPABUIBHOM
BBITTOTHEHUHU He MeHee 70% Bcex 3aJaHuil.

3.5. TeMmbl 1 3ajaHUs IPAKTUYECKUX 3aHATUHN NpuBencHb! B [Ipunoxxenun 3.

Bapuantsl 3amaHuii 1 Matepuan, HEOOXOAMMBIM JUIsl MOATOTOBKM K HHM, B TOM YHCIIE
MOKa3aTelnu, KPUTEpUM U IIKaJIbl OICHUBAHMS pEe3yJbTaTOB, IPEACTaBICHbl B y4yeOHO-
METOAMYECKOM MOCOOUH, Pa3MELLICHHOM B 3JIEKTPOHHOM cpefe.

3.6 Kpurtepun u 1mkana oOLIEHHMBaHMS pe3ylIbTaTOB BBHIMOJIHEHHUS 3aJaHUl MO TemaM
MIPaKTUYECKHUX 3AHITHUM.

[llxana olueHMBaHUS PE3YJIbTATOB BBINOJTHEHUS 3aJaHU OCHOBaHA Ha TMSATHOALTHHON

CHUCTEMC.
OreHka Orenka Onenka Ornenka

COTITUIHO» «XOPOLIOY «YZIOBJIETBOPUTEIIEHO» | «HEYIIOBJIETBOPUTEIHHO
3aJlaHMsl BHITIOJIHEHBI 110 | 33J]JaHHsI BHITTOJIHEHBI 110 | 33J]JaHHS BBIMOJIHEHBI 110 | €CIIH 3ajlaHus
NpaBUIBHEIM (OpMyJiaM | IpaBHWIIBHBIM (popMyiaM | IpaBHWIIBHBIM (pOpMyJiaM | BBIITOJTHEHEI c
U airoputMaMm u 0e3 | u QITOPUTMaM, | U aNrOpUTMaM, | HCIOJIb30BaHUEM
OImnO0K comepxaT He Ooree | coaepyKaT TPH OIIMOKN | HEMPaBUIBHBIX

JBYX OIIMOOK ITOPUTMOB U hopMyT

PesynbTaThl W3MepeHU MHIMKATOpa CUYUTAIOTCS TTOJIOKUTEIBHBIMUA TIPU TOJIOKUTEITHHON
OLIEHKE 32 BBINIOJIHEHHUE 3aaHUs.
3.7 Y4eOHBIM IJIAHOM MPEIYCMOTPEHO BBIIOJHEHHE KOHTPOJIBHOM paboThl (O4yHAs H

3ao4Has popma).
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TunoBsie 3a1aHUsI KOHTPOJIBHOM pabOTHI 11 0uHOUW (popMmbl npuBeneHbl B [Ipunoxennn 4,
Ui 3204HOU (opmbl - B [Tpunoxenun 5.

BapuanTsl 3a1anuii j1s1 KOHTPOJIBHOM pabOTHI M MaTepuai, HEOOXOIUMBIN ISl TIOJITOTOBKH
K HEHl, B TOM 4HCJIE€ I10Ka3aTeau, KpUTEPUU U IIKaJbl OLEHUBAHUS PE3YJIbTAaTOB, IIPEACTABICHBI B
yu4e0HO-METOIMYECKOM ITOCOOUH, pa3MELICHHOM B AJIEKTPOHHOMU Cpefe.

3.8 Kputepun 1 mkasna OleHUBaHUS BHIIOTHEHUS 33/1aHUI KOHTPOJIIbHOW PaOOTHI.

[[Ikana omeHWBaHMS PE3YJIbTATOB BBINOJHECHUS 3aJlaHUH KOHTPOJBHON paboThl (O4HAS
dbopma) ocHOBaHA Ha MATHOAIBHON CHCTEME.

OueHka «OTJIMYHO» BBICTABIIAECTCS B Cllydae, €CJIM 3a/laHMs BBINOJHEHBI 110 MPaBUIbHBIM
dbopMynaM u anropuTMam u 6e3 OIHOOoK.

OneHka «XOpoIlo» BBICTABISETCS B Ciydae, €CIU 3aJaHUs BBINOJIHEHbI IO NPaBUIbHBIM
dbopmysamM U aropuT™MaM | JIOMYIIEHO He OoJee ABYX OmUOOK.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS B CIIy4ae, €CJIM 3aJaHUs BBINOJHEHBI IO
MPaBUIBHBIM (OpPMYJIaM U aJTOPUTMaM U JAOMYIIEHO TP OIIHOKH.

OneHka «HEyJIOBIETBOPUTEIbHO» BBICTABISETCS B Ciy4ae, €CJIM 3aJaHusl BBIIOJHEHBI C
UCTIOJIb30BaHUEM HENPABUIBHBIX AITOPUTMOB U (POPMYII.

KonTponbHas pabota (3aouHast opMa) OlEHUBAETCS TOJOKUTEIBHO B CITy4ae MPaBUIHHOTO
BBITIOJTHEHHS BCEX MPEATOKEHHBIX 3a1aHuil. OIleHKa KOHTPOJIbHON paboThl onpeaenseTcs: B BUIE
«3auTeHO» — «He 3auTeHo». CTYIeHT, NOJYYMBIIMM 3a KOHTPOJBHYIO pPalbOTy <«3ayTeHO»,
JIOTTYCKaeTcs 10 PK3aMeHa, Ha KOTOPOM IPEeno/iaBaTellb MOXKET 3aJaTh BOIPOCHI MO BHIIIOJHEHUIO
ATON KOHTPOJILHOM pabOTHI.

Pe3ynbrarhl M3aMepeHHil MHAMKATOPA CUMUTAIOTCS MOJIOKUTEIBHBIMU IPH MOJOXKHUTEIBHON

OIICHKCE 3a BBIIIOJIHCHHUEC 3aaHus.

4 OLIEHOYHBIE CPEICTBA JJISI MPOMEXYTOYHOM ATTECTAIIMU 10
JUCHUITTIMHE

4.1 TIpomexyTouHas aTTeCTalus MO AUCHUILUIMHE TPOBOIUTCS B (hopMe IK3aMEeHa.

K sk3ameHy pgomyckaroTcs CTYIEHThI, MOJOKUTEIbHO aTTECTOBAHHBIE IO pe3ylbTaTraM
TEKYILLEro KOHTPOJIS.

Tunosble 3K3aMeHAIMOHHBIE BOIIPOCH] U 3aaHus NpezacTasiieHsl B [Ipuioxenun 6.

DK3aMeHAI[MOHHbIE MaTepuaibl JJs MPOBEJACHUS HK3aMeHa KOMIOHYIOTCS B OMJIETHI (IBa
BOIPOCAa U TPH NPAKTHUECKUX 3aJIaHUsl), OTHOCSIIMECS K Pa3jIMYHbIM TeMaM HE MEHee 4eM JABYX

pa3zieNoB TUCIUILIHHBI.
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Ha ycMoTpeHue sk3aMeHaTopa 5K3aMeH MOKET ObITh MPOBEJCH B MUCbMEHHOM, YCTHOM Hin
KoMOuHUpoBaHHOH (opme. [Ipn HaMMUMKM COMHEHMH B OTHOIICHUM 3HAHUN W YMEHHMU CTyAEHTa
9K3aMEHATOp MOXKET (MMeeT TIpaBoO) 3a7aTbh JIONOJHUTENIBHBIE BOIPOCHI, a TaKXe JaTh
JIOTIOTHUTEIBHOE 3aJaHUE.

4.4 Kputepuu M 1IKajaa OLEHUBAHUS IPOMEXKYTOUHOM aTTEeCTAIUH.

OreHka

HeynosnerBopuTenbHbIi

IToporoBbiii

YriryOonéHnbrit

[IponBuHyTHII

«2»
(HEYIOBIETBOPUTEIHHO)

«3»
(YOOBIETBOPUTENHHO)

«4»
(xoporo)

«5»
(oTU9HO)

HE3HAHUE MpeIMeTa,
00IIBIII0E KOJTUIECTBO
TPUHIAITAATBEHBIX
OIINOOK, JOMYIIEHHBIX
NIPY BBITIOJTHECHUH,
MPETyCMOTPEHHBIX
MpOrpaMMOi 3aJIlaHHi;
CTYJICHT HE MOXET
MPOJIODKUTE 00yUYCHHE
0e3 TOMOTHUTEIBHEBIX
3aHATHH TI0 JUCIUIUIMHE.,

3a 3HAHHE TpeaAMeTa C
3aMEeTHBIMH NIpolenamu,
HE MPENSTCTBYIONINE
nocJeTyomeMy
00y4YeHUIO;

CTY/ICHT UMEET
MOTPEIIHOCTH B OTBETE
Ha HK3aMeHe U IpH
BBITTOJIHCHAN
9K3aMEHAIMOHHBIX
3aJaHuid, HO o0Jaaer
HEOOXOIMMBIMHA
3HAHUSMH JUTSL UX
yCTpaHEHHUS 0]
PYKOBOJICTBOM
Ipero/iaBares

3a MPOYHOE 3HAHWE NP
MaJIOBHAYUTCIIbHBIX
HETOYHOCTSX;
CTYIICHT
CHCTEMATHYSCKUH

HMEET
XapakTep 3HAHUW 1O
JUCLMIUIMHE, CIIOCOOEH
K UX CaMOCTOSITEIIEHOMY

HAITOJIHEHHUIO u
OOHOBJICHUIO B  XOJ€
JaNbHeWIel  ydeOHOH
paboThI

3a MIOJTHOE U TIPOYHOE
3HaHWe MaTepHaia B
YCTaHOBJIEHHOM 00beMe;
UMEET CHCTEMaTHUECKHE
7 TITyOOKHe 3HAHUS
yueOHOTO MaTepHaia;
CBOOOHO BBITIOIHSET
3aaHus;

MOHUMAET 3HaUCHHE
MOJTYYSHHBIX 3HAHUH IS
nprodpeTaeMoit
npogeccuun

Komnerennuu B TOW yacTH, B KOTOPOW OHM JIOJDKHBI OBITh COPMHUpPOBAHBI B paMKax
U3y4YeHHs! TUCIMITIIMHBI, MOTYT CUUTAThCsA C(HOPMUPOBAHHBIMU B CIIydae, €CIHM CTYACHT MOJy4YHIT Ha

9K3aMCHC IMOJIOKUTCIIbHYIO OLICHKY.
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5 CBEAEHHUS O ®OHJAE OHEHOYHBIX CPEACTB U EI'O COTJIACOBAHUUA

@DOH OICHOYHBIX CPEICTB JUIsl aTTECTAlMH TO JUCHUIUIMHE «Anredpa W TeOMETPHUsD
npecTaBiIsieT co00il KOMIIOHEHT OCHOBHOM NpPO(ecCHOHAIBHON 00pa30BaTeNbHON IMPOrpaMMBbI
OakanaBpuaTa 1o HampabiieHUIO oaAroToBku 13.03.02 DiieKTposHEepreTUKa 1 3JICKTPOTEXHHUKA.

@DOoHJ OLIEHOYHBIX CPEJICTB PACCMOTPEH U 0/100peH Ha 3acenaHuu Kadeapbl MPUKIATHOU

MaTeMaTuku ¥ nHpopManroHHbIX TexHomorui 04.03.2022 r. (mpotokos Ne 6).

W.o. 3aBenyromiero kadeapoit 7 A.N. Pynenko

@OoH/I OIEHOYHBIX CPEJCTB PACCMOTPEH M OJ00pEeH Ha 3acefaHuu Kadeapbl dHEPTeTUKH

(mpotokon Ne 4 ot 29.03.2022 1.)

3aBenyronuii kageapoi /A B.®. beneii




®OHJ] OLIEHOYHBIX CPEJCTB JUIS ATTECTALMU 110 JUCHUIUIMHE «AJITEBPA U T'EOMETPUSI»
(IPWJIOXEHUE K PABOYEM TIPOTPAMME MOJVYJIS) OCHOBHOM  ITPO®ECCHUOHAJIBHOM
OBPA3OBATEJILHO ITPOI'PAMMBI BBICILIET'O OBPA3OBAHWS (BAKAJIABPHAT) Bepcnst 1 8

[Ipunoxenne Nel
TECTOBBIE 3AIAHUSA

Bapmuanr 1
1 2
Bomnpoc Nel. Jlanel MmaTpuiist A:( 3 4} u B:(
3 -2
1.
s
3 0
2.
3 -5
5 4
3.
3
3 0
4.
3 -3

7 -3 3 7 -3
Bormpoc Ne2. U3 marpuiy A= , B= , C=
2 4 4 5 6

4 0 T
s _1 .Martpuna C =B — A paBHa:

|
|
N

MO>KHO TIEPEMHOKHUTH:
1. Au B, AucC
2AuB,BucC
3Au C,BucC
4B u A, BuC

3 1 2
Bompoc Ne3. Jlana matpuna A = <—5 3 2>. Anrebpanyeckoe TOTOTHEHHE Az, UIS
-4 -1 3
AJIEMEHTA A3, PaBHO:
1.-16
2.16
3.1
4-1
2x+y—z=1
Bompoc Ne4. Tlpu pemieHunm cucTemMbl ypaBHEHMMH {Sx +5y+2z=10 wmeromom Kpamepa
4x—-2y+3z=28
3HaYeHHE TIEPEMEHHOM X:
1.1
2.2
3.—1
4. HE ompeeIIeHO

Bonpoc Ne5. JTst Bexktopa d = {1, 2,3} coHanpaBieHHbIM BEKTOPOM OYIET:
1b={-1,-2, 3}

20 ={-1,-2,-3}

3.d=1{2, 4, 6}

42={-1,-2,-3}ud=1{2 4, 6}
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Bompoc Ne6. [lanbr koopauHatel BepmuH tpeyronbuuka: A(3,—1, 5), B(4, 2,—5)u C(—4, 0, 3).
Touxa M — cepenuna ctopousl BC. Meaunana AM paBna:

1.4/67
2.49
3.5
4.7

Bonpoc Ne7. Kocunye yria Mexay Bektopamu @ = —20+ 2] —k u b = —61 + 3] + 6k pasen:

Bonpoc Ne9. [lansl koopauHatel Touek: A(2, —3, 4), B(1, 2,—-1),C(3,—2, 1). [Inomanp
napajureJiorpaMma, TOCTPOCHHOTO Ha BEKTOpax AB u A_Cz, paBHa:

1.5v2
2.10v2
3.2v2
4.32

Bompoc Nel0. U3sBectHo, uto |d| = 2, |B| = 3 ¥ yroja Mexay d u b paBeH 135°. 3nauenue
|d x B| PaBHO:

1.3v2

2.-3v2

3.6V2

4.6V3

Bompoc Nel1. Bexropsr  d(1; —1;2), b(0;4;3), é(—3;3;—6):
l.opToronanbHsle

2 KOJIJTMHEapHbIe

3.KOMIUTaHAPHBIE

4.1exaT B pa3HbIX MJIOCKOCTSAX

Bonpoc Nel12. O6wéM Tpeyronbhoi mupamub ¢ BepmuHamu A(-2;-2;0), B(0;4;-1), C(1;2;1), D(-
13;8;11) BEIYUCIISIETCS] OTIPECTUTEIIEM:

-2 -2 0
110 4 -1
1 2 1
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3 4 1

2.+<|-11 10 11
2 6 -1

2 =2 0
3o 4 -1
13 8 11

3 4 1

4.+ § ~11 10 11
2 6 -1

Bonpoc Nel3. YpaBHeHue TMHME BTOpOro nopsaka 2x2 + 4x +y? — 2 = 0 onpenenser:
1. OKpY>KHOCTb

2. runepooy

3. amunc

4. mapaboiy

Bormpoc Nel4. YpapHerue runepOoibl ¢ IICHTPOM B HaYaJie KOOPJUHAT, TTOyocsIMUA a=>5 U b=3 u
doxycamu Ha ocu Oy 3anuceiBaeTcst POpMyIIOii:

x ye
1.2§+92—1
x ye

2'23 92_
x y:_

3.23 92— 1

4.2 -L =1

Bompoc Nel5. JTausr aBe Touku A(2, —1,3) u B(4, —2,—1). YUepes TOUKy A MEPHICHIUKYIISIPHO
BeKTOpY AB TIPOXOMHT ILIOCKOCTS:

1.2x—-2)+(y+1)+4(z—-3)=0

2.3 —4)—(y+2)—4(z+1)=0

3.2c—-2)—(y+1)—-4(z-3)=0

43—+ -2)+4z+1D =0

Bonpoc Nel6. Ypasuenue npsmoii, mpoxoasiiei gepe3 ase Touku Mi1(0,0,1) u M2(-1,0,0)
3anuchIBaeTCs HopMyIIoii:

X z—1
1. ==X=22
-1 0 -1
X z—-1
2.=2=-22
1 0 -1
X y z-1
3. ===
-1 0
x+1 z+1
4. ===
0 0 1

Bomnpoc Nel7. IlpousBenenue uncna z = 2 + 2i Ha YUCIO €My CONPSIKEHHOE PaBHO:
1.8

2.4-4i

3.8i

4.0

Bompoc Nel8. Ilepeiiti OT TPHrOHOMETpHUECKOil OPMBI 3aJaHNs KOMILIEKCHOTO YHiCIa Z = V2 -
T . . T -

(cos(z) +i- sm(z)) K anreOpanyeckoit popme:

lz=1-1i
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11

2.z=1+1i

3.Z=g+§'i
V2 V2 .

4z=———"i
2 2

Bompoc Nel9. Ypapaenrnem napaboiibl ¢ TUPEKTPUCO X = 3 SIBIISICTCS:
1.x%2 =4y

2. —4x%2 =y

3.y%2=—-12x

4, x = 6y?

Borpoc Ne20. ITpousseaenne KOOpAMHAT LEHTPa OKPYKHOCTH X2 +y2 —2x —4y +1 =0
PaBHO:

1.2

2.2

3.8

4.2,25

Bapuanr 2

0
Bonpoc Nel. Jlansr Matpunsl A = (8} ubB= (7 — 3). Marpuna C = 2A" +B paBHa:
-3
1.
)
-10 7
2.
( 16 —3}

3. HE cylecTByeT

a.(7 13)
Bonpoc Ne2. U3 marpun;:
09 0
1 7 -2 1 -3
A= , B= , C=|5 4 —2| MOXHO MEPEMHOXKHUTE:
3 6 2 2 4 21 5
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3 1 1

Bomnpoc Ne3. Jlana marpunia A = (—5 3 2). Anrebpanyeckoe TOTIOTHEHHE A,q JUIs

-4 -1 3
JJIEMEHTA A1 PAaBHO:
1.2
2.2
3.4
44

3y—-x=2

Bompoc Ne4. {151 cucteMbl IMHENHHBIX YpaBHEHUM {X +5y=4 BCIIOMOTI'aTeJIbHBIN OIPEIEIUTEND
Ay paBeH:
1.-6
2.10
3.17
4.-17

Bomnpoc Ne5. JlaHbl BEKTOpBI:
d=1{3,-1 1}, b={2, 1, 0},
¢=1{1,-2, 3}, d={-4 8 —12},
f=10, 2 4}, £={0,—-1, 2}.
KOJ'IJ'II/IHeaprIMI/I SIBJIAKOTCA:
1.dub

22 u d

S.f ut

4. n c?, f ut

Bonpoc Ne6. Jlansl koopauHaThl BepiinH Tpeyronbauka: A(2,—2, 5), B(4, 2,-9) u C(—4, 0, 3).
Touka M — cepennna croponsl BC. Menuana CM paBHa:

1.V67
2.49
3.5

4.74

Bonpoc Ne7. Kocunyc yria Mex1y Bektopamu @ = —20 + 2] u b = —67 + 3] + 6k pasen:
4
1. —-

9
2.
3.
4

N | =
S

Bonpoc Ne8. Jlaub! Bektopsl @ = 7 — 2] + 2k u b = 27+ J. llpoexuus npzb pasHa:
1.2

4

2

2.=
3

3.0

4.2
3
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Bompoc Ne9. lanbr koopaunater Touek: A(2, —3, 4), C(1, 2,—1), B(3,—2, 1). [lmomanp
tpeyroasuuka ABC paBHa:

1.5V2

2.10V2

3.2v2

4.3v2

Bonpoc Nel0. Ussectro, uto |d| = 2, |B| = 3 uyron Mexay @ ub pasen 45°. 3HaueHue | x E|
PaBHO:

1.3v2
2. —-3V2
3.6V2
4.6V3

Bonpoc Nel 1. Bekropsr  d(1; —1; 2), B(O; 4;3), ¢(3;-3;6):
l.opToronansHbIe

2.KOJUIMHEapHbIe

3.KOMIUTaHapHbIE

4.51eKaT B pa3HbIX TNIOCKOCTAX

Bonpoc Nel12. O6wém Tpeyronbroit nupamuabl ¢ BepuuHamu A(-2;-2;2), B(0;4;-1), C(1;2;1), D(-
13;8;11) BEIYUCIISIETCS] OTIPEICITUTEIIEM:

2 -2 0
1lo 4 -1
1 2 1
3 4 1
2.+<|-11 10 11
2 6 -3
2 -2 0
3lo 4 -1
13 8 11
3 4 1
4.+2|-11 10 11
2 6 -1

Bonpoc Nel3. Ypasnenue nuruu BToporo nopsiaka 2x2 + 4x + 9y? — 2 = 0 onpenenser:
1. OKpyXHOCTB

2. rutniepooiy

3. smurnc

4. mapaboiry

Bormpoc Nel4. YpaBHeHue runep00Jbl ¢ IEHTPOM B Havajie KOOPAUHAT, TOIyocsiMA a=5 u b=3 u
doxycamu Ha ocu OX 3amuchIBaeTcst POpMyIOii:

2 2
.=+ =1
25 9

=
N

I
=

%8|
| |
%o %o S,
Il
|
—_

N
N Ul

2
3.
4

8

I
U=y

wu
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Bompoc Nel5. JTausr aBe touku A(1, —1,3) u B(4,—2,—1). Uepes TOUKy A NEPHICHAUKYIISPHO
BeKTOpY AB TPOXOHT ILIOCKOCTS:

1.2x-2)+(y+1)+4(z—-3)=0

2.3 —4)—(y+2)—4(z+1)=0

33x—-1)—-(y+1)—-4(z-3)=0

4.3x—4)+(Wy—-2)+4(z+1)=0

Bonpoc Nel6. YpaBuenue npssMoii, mpoxoasiieit yepe3 ase Touku Mi(1,0,1) u M2(-1,0,0)
3aIKMChIBacTCs (OPMYJIION:

x—1 y z-1
l.—=2="—
-2 0 -1
x z—
2.2 =2=2=2
1 0 -1
X y z—-1
3. _— = —- = —
—11 0 1 )
X+ zZ+
4, == =20
0 0 1

Bonpoc Nel7. IlpousBenenue AByX KOMIUIEKCHBIX YHCET , OIHO U3 KOTOPBIX Z = 2 — 2i, a Apyroe
— €My COIPSHKEHHOE, PaBHO:

1.8

2.4 4i

3.8i

4.0

Bomnpoc Nel8. Ilepeiitu oT TpuroHoMeTpu4eckoil popmMbl 3a1aHHsI KOMIUIEKCHOTO YHCia
T . . T >
z = cos(z) +i- sm(z) K anreOpanyeckoit popme:

lz=1-i

2z=1+1i

3.Z=\/2—§+§'i

47="_1";
2 2

Bomnpoc Nel9. YpaBHenuem napa0oiibl ¢ TUPEKTPUCON X = 4 sBIsSETCA:
1.x%2 =4y

2. —4x* =y

3.y%2=—16x

4. x = 6y?

Bonpoc Ne20. Opaunara neHTpa okpykHOCTH x2 + y2 — 2x — 4y + 1 = 0 paBHo:
1.2

2.2

3.8

4.2,25
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Bapuanr 3

1 2
Bomnpoc Nel. Jlansl MmaTpuiist A= ( J nu B= (

M C - BT -

. aTpuia = A pasHa
3 —2

1.

2 -1

3 0
2,

-

5 4
3,

-3 3}

3 OJ
4,

3 -3

Bompoc Ne2. 13 marpui:

3 3 1 -3 0 0 O
A :( j 4 5 5 , C=|5 4 —2| MOXHO NEPEMHOXKHUTb:
7 1 5

B, A
B,B
C,B
B

=N ON
SHEREES
a0 0

AWM
SSIS NI NN

4,
3 1 0
Bompoc Ne3. Jlana matpuna A = <—5 3 2>. Anrebpanyeckoe TOTOTHEHHE Az, IS
-4 -1 3
AJIIEMEHTA A3, PAaBHO:
1.-6
2.16
3.1
4.6
4x + 2y —2z =12
Bompoc Ne4. TIpu pemeHnn cucteMsl ypaBHEHUN {Sx + 5y + z = 10 meronom Kpamepa 3naueHme
4x—-2y+3z=28
MIEPEMEHHOMN X:
1.1
2.2
3.—1
4. He onpeaeseHo

Bompoc Ne5. Jlns Bextopa d = {1, 2,3} coHanpaBieHHBIM BEKTOPOM Oy/I€ET:
1b={-1,-2, 3}

2.0 ={-1,-2,-3}

3.d ={3, 6, 9}

42={-1,-2,-3}ud=1{2 4, 6}
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Bompoc Ne6. [lanbr koopauHatel BepmuH tpeyronbuuka: A(3,—1, 5), B(—4, 2,—5)u C(—4, 0,
3). Touka M — cepenuna croponsl BC. Menunana AM pasHa:

1.V67
2.49
3.5

4.4104

Bonpoc Ne7. Kocunyc yria Mexay Bektopamu @ = —20— k u b = —61 + 3] + 6k pasen:

-

Bonpoc Ne8. Jlanst Bektopsl @ = i — 2] + 2k u b = 27 — 2k. [Ipoexuus npzb pasna:

Bompoc Ne9. Jlansr koopauHate! Touek: B(2, —3, 4), A(1, 2,—1), C(3,—2, 1). Iliomans
napasuiesiorpaMma, TOCTPOCHHOTO Ha BEKTOpax AB u R, paBHa:

1.5V2

2.10v2

3.2v2

4.3v2

Bonpoc Nel0. Ussectro, uto |d| = 2, |B| = 3 uyron Mexay @ ub pasen 30°. 3Hauenue | x E|
PaBHO:
1.3

2. —3V2
3.6V2
4. 613

Bonpoc Nel1. Bekropst d(1; —1;2), b(0;4;3), &(—4;4; —8):
l.opToronanbHsle

2 KOJIJTMHEapHbIe

3.KOMIUTaHApHBIE

4.1exaT B pa3HbIX MJIOCKOCTSAX

Bonpoc Nel12. O6wséM TpeyronbHoi nupamusl ¢ BepmuHamu A(-2;-2;1), B(0;4;-1), C(1;2;1),
D(-13;8;11) BerumcsieTcs OnpeneTuTesIeM:

-2 -2 0
110 4 -1
1 2 1
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3 4 1
2.+<|-11 10 11
2 6 -2

2 =2 0

3lo 4 -1

13 8 11
3 4 1
4.+2|-11 10 11
2 6 -1

Bonpoc Nel3. VpaBHeHue TMHUA BTOporo nopsiaka 2x2 + 4x + 3y? — 2 = 0 onpezenser:
1. oKpyXHOCTb

2. rariepooy

3. amunc

4.mapaboy

Bompoc Nel4. YpaHerue runepOoibl ¢ IICHTPOM B HadaJie KOOPJAUHAT, TTOyoCsIMUA a=>5 U b=2 u
doxycamu Ha ocu Oy 3anuceiBaeTcst POpMyIIOi:

XZ 2
1.=+L =

22 42

X
2.--L =

22 42

X
3.--L=-1

23 4-2

X
4. --L =1

Bormpoc Nel5. JTausr aBe Touku A(2,—1,3) u B(4,1,—1). Yepes Touky A TepreHIUKYISIPHO
BeKTOpY AB TIPOXOHT ILIOCKOCTS:

1.2x-2)+(y+1)+4(z—-3)=0

2.3(x—4)—-(y+2)—-4(z+1)=0

3.2x—2)—2(y+1)—-4(z—-3)=0

43—+ —-2)+4(z+1)=0

Bonpoc Nel6. YpaBuenue npsimoii, mpoxoasiieii uepe3 nse Touku Mi(0,1,1) u M2(-1,0,0)
3amuCchIBaeTCs POPMYIION:

X -1 z-1
1 X =Y 721
-1 1 1 -1
x y z—
2.2 =2="2
1 0 -1
X y—1 zZ—
3. ===
x+ z
4.2 =2 =20
0 0 1
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18

Bonpoc Nel8. IlepeiiTu oT TpuroHoMeTpuyeckoi (opMbI 3a1aHUSI KOMITJIEKCHOTO YHUCIIa

z=2" (cos(g) +1i- sin(g)) K anreOpanueckoit popme:

lz=1-1i

2z=+3+1i

3.z=g+§-i

47=L_1;
2 2

Bormpoc Nel9. YpaBuenuem mapad
OJIBbI C TUPEKTPUCON X = 2 SBISETCS:
1.x%2 =4y

2. —4x* =y

3.y%2=-8x

4. x = 6y?

Bomnpoc Ne20. IIpousseneHne KOOPAUHAT HEHTPA OKPYKHOCTH X2 + Y2 —4x —4y +1 =0
paBHO:

1.4

2.2

3.8

4.2,25
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[punoxenne Ne 2

THUITOBBIE BAPUAHTBI MTHANBUAY AJIbHBIX 3AJTAHUAM
AJIA CAMOCTOSATEJIBHOU PABOTBI

Tema «Cucmemul TUHEHBIX YPAGHEHUIL)

3apaya Nel. Pemmth cucteMy JNMHEHHBIX ypaBHEHUH TpeMms crnocobamu: 1) mo dopmynam
Kpamepa; 2) ¢ momornipio o0paTHO# MaTpuiibl; 3) Mmetoaom ["aycca.

2X—-y—2=4
3x+4y-2z=11
3X-2y+4z=11

3agaua Ne2. Pemuts cucreMy JUHEHHBIX YypaBHEHUI MeToioM [aycca.

X + X, —4X; + 2%, + X, =0, X, +2X, — 2%, — 3X, =4,
2X, —2X, —3X; — (X, + 2%, =0, 2X, +5X, — X; —4x, =9,
X, +11x, +34x, — 5%, =0. X, +3X, + X, — X, =5.

Tema «Bexkmopnasa anzeopa»

3agaya Nel. Hanucate pasnokeHue BeKTopa X 1o BekTopam p, Q, I'.

x={-2,4,7}, p={0,12}, q={1,0,1}, r={-1,2,4}.

3amaua Ne2. KosunHeapHsI JTH BEKTOPHI ¢, U C, ?
a={1,-2,3}b={3,0—1}, c; =2a+4b, c: =3b—a.
3agaua Ne3. Haiiti kocunyc yria Mexy Bektopamu AB i AC .
A@L-2,3), B(0,-1,2), C(3,-4,5).
3apaya Ne4. BpraucinTh III0IIa1b apajuieorpaMmma, HIOCTPOEHHOTO Ha BEKTOpax anb.
a=p+29, b=3p—q; |p|=1 [o|=2, (p*a)=7/6.
3apaya Ne5. KoMmrutaHapHbI 1 BEKTOPBI a,buc.
a={2,31, b={-10-1 c={2,22}.
3agaua Ne6. Boruncinuth 00beM TeTpasapa ¢ BepiunHamu B Toukax A, A,, A,, A, U ero BEICOTY,

ONYIICHHYIO U3 BepimnHbl A, Ha rpans AAA,.
1. 4,13,6), A(2,21), A(-101), A,(-4,6,-3).
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Tema «Ananumuueckasn ceomempust Ha nNi1OCKocmu)

3agaya Nel. Hanumuure ypaBHEHMsI NpPSIMBIX, HMPOXOIALIMX 4Yepe3 TOUKY Jf, OJHA W3
KOTOPBIX MapaslIeNbHa, a Apyras NeprleHuKyIsSpHa 3a1aHHoH npsamoii | .

M(-2,1),1:3x-2y +12=0.
3amava Ne2. B tpeyronsnuke ABC: A(-3,3), B(51), C(6,-2).

1) CocraButh ypaBHeHUs: CTOPpOHBI BC; BBICOTHI, IPOBEICHHON M3 BEPIIUHBI A ; MEIHAHbI,
poBeIeHHOM U3 BepiuHbl C |

2) Haiitu mutonaap TpeyroiabHUKa,

3) Haiitu yron 4.

3agaua Ne3. [IpuBenute ypaBHEHUE KPUBOM BTOPOIO MOpsiiKa K KAHOHWUYECKOMY BHUAY U
MOCTPOiiTe ee. YKaXHUTe KOOpIWHATHl BepIIMH U (pokycoB. Hamuimmre ypaBHEHHE TUPEKTPUC U
ACUMIITOT, €CJIM OHU €CTh. BBIUMCINTE 3KCIIEHTPUCUTET KPUBOM.

4Ax* +y? —8x+4y=0.

Tema «Ananumuueckasn ceomempus 6 npocmpaHcmaee))

3adaua. Tanel KOOpIWHATHI BepIIUH mupamuasl A;A,AszA.: A1(4,5,2), A5(0,7,2),
A5(0,2,7), A4(1,5,0). Haiitu:

1) yron mexnay pedbpom A; A, v rpanbio A1 A,A5;
2) yron Mexay rpansimu A1 Az A, u A, Az Ay,
3) ypaBHeHus npsmoit A;A,;

4) ypaBHEHUS MPAMOU, MPOXOIAIIEH Uuepe3 cepenuny peopa A, Az mapamiensHo pedpy
A4y,

5) ypaBHeHust Mequanbl A;M B AA; A5 A3,

6) ypaBHeHus BhICOTHI A1 K rpanu A;A,A3;

7) paccTosiHEE OT BeplUINHBI A; 10 pedpa A,A3;
8) ypaBHeHUE TIIOCKOCTH A1 A, Az;

9) ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH uepe3 BepiinHy A, mNapalielbHO TIpaHH
A14AA3;

10) ypaBHEHHE TUIOCKOCTH, MTPOXOIAIIEH Yepe3 BepIIuHy A, MEPIEeHANKYISPHO TPaHH
A14AA3;

11) ypaBHEHHS BBICOTHI, OITYIIICHHOW W3 BEPIIUHBI A, Ha Tpanb A;A,A3;
12) nyuHy BBICOTHI, OIMYIIIEHHOM W3 BepIIUHBI A, Ha rpadb A1 A,As3;

13) mpoekiuio BepmuHbl A; Ha MIIOCKOCTh I'paHu A, Az A,.
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[Ipunoxenne Ne 3

TEMBI 1 3AJTAHUS JJ151 IPAKTUYECKHUX 3AHATHAN

Tema 1. Marpuis! u onepauuu Haj HUMH. OnpenenuTeny.

Tewma 2. OOpaTHas MaTpuIia. Panr MaTpuiibl.

Tewma 3. Pemenne cucrem TUHEHHBIX YpaBHEHUH MaTPUYHBIM CIIOCOOOM U 110 TipaBmity Kpamepa.
Tema 4. MccnenoBanue cucTeM Ha COBMECTHOCTh 1o Teopeme Kponekepa-Kanenu. Meton I'aycca
pEUICHUS] CUCTEM JIMHEHHBIX YPABHEHUN.

Tema 5. Bekropnas anreOpa: JUHEHHBIC ONEpaldy HaJl BEKTOpaMH, IMPOEKIHMS BEKTOpa Ha OCh,
HaIPAaBJISAIOLIME KOCUHYChI BEKTOpA.

Tewma 6. JleficTBUSI HaJl BEKTOpAMH B KOOPJUHATAX.

Tema 7. CxansipHO€ MPOU3BEICHUE BEKTOPOB.

Tema 8. BexktopHOe npon3BeieHNE BEKTOPOB.

Tema 9. CmemanHoe Npou3BeACHUE BEKTOPOB.

Tema 10. [Ipsimast Ha TUIOCKOCTH: CIIOCOOBI 331aHUS, YTOJI MEXAY MPSMBIMU, PACCTOSHUE OT TOYKHU
JIO TIPSIMOM.

Tema 11. KpuBble BToporo nopsijaka Ha miockoctd. KaHoHMYecKkrne ypaBHEHUS.

Tema 12. IlnockocTh: crnocoObl 3afjaHusi, Yrojd MEXAY IJIOCKOCTSMH, PacCTOSHUE OT TOYKU J10
IJIOCKOCTH.

Tema 13. Ilpsimas B TpoCTpaHCTBE: CIIOCOOBI 33JaHUS, YOI MEXIY HPSMBIMH, B3aUMHOE
pacmnosoKeHue NpSIMbIX B IPOCTPAHCTBE.

Tema 14. IIpsmas 1 MIOCKOCTH B IIPOCTPAHCTBE: YroJl MEXAY NPSAMOM U IJIIOCKOCTBIO, B3aUMHOE
pacroIokeHUe NPSAMON U IIIOCKOCTH B IPOCTPAHCTBE, TOUKA [IEPECEUEHUS TIPSAMOM U IJIOCKOCTH.
Tema 15. KomruiekcHble 4ucla: pa3nudHble (OpPMBI 3amucH, JOSHCTBUS HaJ KOMIUIEKCHBIMU
yrcnamu, popmyrna Myaspa.

HpaKTI/ILIGCKI/IG 3aaHus BBIIIOJIHAIOTCA U3 HCTOYHHKA:

[1] Kuerenuk, J.B. COopHUK 3amay MO aHATUTHYECKOW reomeTpuu : y4eb. mocobue / J[. B.
Knerenux ; nox pen. H. B. E¢pumosa. - 17-e u3n., crep. - Cankr-IlerepOypr : [Ipodeccus, 2005. -
199 c.

[2] A.B. BsioBa, H.A. EnuceeBa, T.B. EpmakoBa Anre6pa u reomerpusi. Y4eOHO-METOIUIECKOEC
nocoOue 1Mo MPaKTHIECKUM 3aHSTHSM JIJISl CTYJICHTOB OYHON (OPMBI OOYYEHHS TI0 HAIpaBIICHHUSIM
noAroToBku B OakanaBpuare. — Kamuaunrpan. M3narenscteo @I'BOY BO «KI'TVY», 2021.

VYnpaxuenus o reme 1 «Matpuusl 1 onepannu HaJl HUMA. OnpeaennTenn»
[2] 1.1 cTp. 18-21; 1.2 cTp. 24-28.
CamocrosrenpHas padota ctp. 22, 28-29.

VYupaxknenus o teme 2 «O0parHas Matpuna. Panr matpuibny
[2] 1.3 ctp. 30-34; 1.4 cTp. 30-34.
CamocrosrtenbHas pabdora ctp. 35-36, 40—41.
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VYpaxseHus 1o teme 3
«Pemmenne cucreM IMHEWHBIX ypaBHEHUN MaTpUYHBIM cIocoO0M U 1o npaBuity Kpamepay
[2] 1.6 cTp. 43-46.
CamocrositensHas padora 47.

VYnpaxHenus o teme 4
«MccnenoBanne cucteM Ha COBMECTHOCTB 110 Teopeme Kponekepa-Kanenu. Meron ['aycca
pEeLIEeHHs] CUCTEM JIMHEHHBIX YPABHEHUI
[2] 1.5 ctp. 41-42; 1.7 ctp. 48-53.
CamocrositenbHas pabora ctp. 43, 53-54.

YIpaxxHeHus 1o TeMe 5
«BexropHas anredpa: JIMHEWHBIC ONIepalliy HaJl BEKTOPAMH, TPOSKIINS BEKTOPA HA OCh,
HaIlpaBJISOIINE KOCUHYChI BEKTOPa

[1] crp. 116-118.
[2] 2.1 cTp. 60—63, 2.2 cTp. 6467
CamocTtosrenbHas pabora cTp. 64, 67.

VYnpaxHenus no remam 6, 7.
«/lericTBus Haa BeKTOpamMu B KoopauHatax. CKalspHOE MPOU3BEACHUE BEKTOPOBY

[1] crp. 118-128.
[2] 2.3 cTp. 68-73, 2.4 cTp. 74-80.
CamocrosrenpHas padora ctp. 73—74, 81.

VYnpaxuenus o temam 8, 9.
«BekropHoe npousBeeHNE BEKTOPOB. CMelIaHHOE TPOU3BEIEHNE BEKTOPOB»
[2] 2.5 cTp. 128-133, 2.6 cTp. 89-94.
CamocrosrenbHas padbota ctp. 88, 94.

VYnpaxuenus no teme 10
«[Ipsimast Ha TJIOCKOCTHU: CIIOCOOBI 3a/laHUsl, Yrojd MEXIy HPSIMBIMU, PAacCTOSIHUE€ OT TOYKH J0
IPSAMOi»
[1] ctp. 35-53.
[2] 3.2 cTp. 112-127.
CamocrostenpHas padora ctp. 128-129.

Ynpaxknenus no teme 11
«KpuBsle BTOporo nopsijika Ha niaockoctu. KaHoHnueckue ypaBHEHUS»
[1] ctp. 58-90.
[2] 3.3 cTp. 129-139.
CamocrosrenbHas padora ctp. 139-140.

VYnpaxHenus o teme 12
«[1mocKkoCTh: CrIOCOOBI 3aJaHusl, YTOJI MEKAY TUIOCKOCTSIMH,

pacCcToAHUC OT TOYKH 0 IINIOCKOCTHU»

[1] ctp. 141-151.
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[2] 4.1 cTp. 144-159.
CamocrositenbHas pabora ctp. 160—161.

Ynpaxuenus o teme 13
«[Ipsimast B mpocTpaHCTBE: CIIOCOOBI 33aHUs, YTOJI MEXy TPSIMBIMH, B3aUMHOE PACTIONIOKECHUE

IIPSAMBIX B IIPOCTPAHCTBE»

[1] crp. 151-159.
[2] 4.2 cTp. 162-174.
CamocrosrenbHas padora ctp. 175-176.

VYupaxuenus o teme 14
«[IpsimMast ¥ TIOCKOCTBH B MTPOCTPAHCTBEY
[1] crp. 159-165.
[2] 4.3 cTp. 177-183.
CamocTtosrenbHas pabora ctp. 184-185.

VYnpaxHenus no teme 15
«KoMIuiekcHbIE yncaa»
1. Yka3arh AeiCTBUTEIbHBIE U MHUMBIE YaCTH KOMILJIEKCHBIX YHCEI; HAWTH KOMIUIEKCHOE YUCIIO,
CONPSIKEHHOE C JIAaHHBIM YHCIIOM

z=34+4i z=sin1l
z = 3i z =iln2
z=-3 z=-5-1
z=12 z = \5i
2. Halitu cTenens yncna i

i7, l'lO’ ilS’ i45, illl’ iZOO’ i60.

3. Haiitu cymmy, pasHOCTb, NpPOM3BEIEHHE M YAaCTHOE KOMIUIEKCHBIX 4YHCEl Z; U Zp B
anredpandeckoit hopme

7y =—2+3i Z,=5+4i
z; =—=5 z, =3—=7i
z; =—=5—610 Z, = 4i
4. BBIMONHUTE ACWCTBUS HAJl KOMIUIEKCHBIMH YUCIIaMU
(-7 — 8i)i”’ 4+ 4i —3—i (2432 + 20)
(4-5)(=3+i) —-2-5i (1 -9i)it2 -4+ 7

5. Borauenutb 1 + i + i% + i3 4 - + 2525,
6. PemuTh ypaBHEHUs HA MHOKECTBE KOMILIEKCHBIX YHCET
X’ +4=0, 2x242x+1=0, 4x*45x+2=0.
7. PemuTh GUKBA/PATHBIE YPABHEHHS HA MHOYKECTBE KOMIUIEKCHBIX UHCET
x*—14x?>+58=0, x*—10x%>+29 =0.

8. IIpecTaBUTh KOMIUIEKCHBIC YHCIIa B TPUTOHOMETPUIECKOH M TTOKa3aTenbHOH (popmax

z=2—2i z=1 z=3+V3i

[
N

Z=—\/§—l z=1-1i
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z=-3 z=—12i | z=15

9. Haiitu npousBezieHre U YaCTHOE KOMITJIEKCHBIX YHCE B TPUTOHOMETpUUECKON (hopme

2z, =—V3-3i, z,=-5+5i

21:4‘, 22:\/§_i

10. Bpraucnuth Bo3BeJeHHE KOMILJIEKCHOTO YUCIIa B CTeNeHb 1o popmyiie Myaspa
20
(-2+20)% (1-+3i)".

11. Haiitu Bce 3Ha4eHMsI KOPHS U3 KOMIUIEKCHOI'O YMCia
7
4 5 . .
V=2; V3i; |-3-+3i.
12. Peminth ypaBHEHHUS HA MHOKECTBE KOMIIJIEKCHBIX YHCET

x°—=32=0; x*-2i+2=0.

13. BeIMOJIHUTH 1EUCTBUS HAa/l KOMIUIEKCHBIMHU YUCIIAMU B TPUTOHOMETPUYECKOM (hopme
7
(—2v3 +2i) i3
- :
(3+3i) (-2 + 203
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[punoxenne Ne 4
TUIION BAPUAHT 3AJTAHU KOHTPOJIBHOM PABOTHI (OUHASI ®OPMA)

3aoaua 1. JTanbl BEKTOPEI a=2i+ 3] ub= 3] — 2k . Haiiru BBICOTY TPEYTOJIBHHUKA, IIOCTPOEHHOTO

Ha BEKTOpax 51/1 B
3aoaua 2. Jlaus: Touxn A(3, 3, -2), B(0, -3, 4), C(0, -3, 0) u D(0, 2, —4). Haiitu np_- AC .

3adaua 3. Tlokasats, uto Bextopsl a ={L1 4}, b={1,—2,0}, ¢ ={3,— 3,4} KoMIUIaHAPHHI 1

Pa3NOkKKUTh BEKTOp C IO BEKTOpam a, b.

3aodaua 4. Jlana npsamas 2x + 3y +4 = 0. HanucaTte ypaBHeHHE NPAMON, TPOXOASILIEH Yepe3 TOUKY
Mo(2;1) mox yrimom 45° x mauHoii ipsimoit. [I0CTPOUTE ITH MPSMBIE.

3aoaua 5. Hamucath ypaBHeHHE IUIOCKOCTH, mpoxomsmieit uepes touku A(0;0;1), B(7;-1;5) u
C(5;2;-3).

3aoaua 6. Hanucath ypaBHEHHE NpsAMOi, mpoxoxsiieir yepe3 Touky A4(4;0;-2) W mapaieabHO

x+1 y-2 z-3
4 6

psSIMOU

x-2 y+3 z-1

s C TUTOCKOCTBIO 3X + 4y +Z + 6

3aoaua 7. HaliTu TOUKy nepeceyeHus nNpsMoi

=0.
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. . _ [Mpunoxenne Ne 5
TUITIOBOU BAPUAHT 3AIAHUU KOHTPOJIbHOU PABOTbI
(BAOYHASA ®OPMA)

1. Jlamsi Bextopsl a={a,,a,,a,}, b={b,,b,,b,}, c={c,,c,.c.} u d ={d,,d,,d,}. Tokasars,
9TO BEKTOpHI @, D, C 06pasyioT Gasnc W HAWTH KOOPAMHATEI BekTopa d B 3TOM Gasmce.
Cucremy pemuTh ¢ momoisio popmyn Kpamepa.
a={1, 2,3}, b={-132}, c={7,-3,5}, d ={6,10,17}.

2. Jlaubl koopauHarsl BepuinH mupamuasl A A, A A, . Haiitu
1) nnuny pedpa A A, ;
2)yron mexxay peopamu AA, u AA,;

3) yroa mexnay peobpom A A, urpansio AAA;;
4) mrotnans rpann A A, A;;

5) o6wem mupamuasr AAAA, ;

6) ypaBHeHus npsiMoii A A, ;

7) ypaBuenue miockocta A A, A;;

8) ypaBHEHUsI BBICOTHI, OMYIICHHO# U3 BepiuHbl A, Ha rpanb A A, A;. Caenats yeprek.

A (4,2,5), A(0;7;2), A(0;27), A,(L5,0).

3. CocraButhb yYpaBHECHHE IpAMOM IPOXOsLICH yepes LEHTP OKPY>KHOCTH
2 2
(x=%,)* +(y—Y,)* = R® nepnenauxyIspHO 0JHOI U3 ACHMIITOT IHIIEPGOITH 2 bt =1
a

P
4, (x=2)°+(y-3)*=9, ———=—=1.

25 9

ay, X, +83,X, + 85Xy = by,

5. JlaHa cucrema JIMHEHHBIX ypaBHEHUI Ay X, +8,,X, +8yX, =h,,

A1 X; +85,X, +ag3X; = bs-

JlokaszaTh €e COBMECTHOCTh U PEIIUTH JABYMsI CIIOCOOaMU:
1) metonom ["aycca;
2) 3anucaTh CUCTEMY B MaTpU4YHOU (hOpME U PELIUTh €€ CPEICTBAMU MAaTPUYHOTO UCUUCIICHUS,
MIPH STOM MPABUIBHOCTh BBIYUCIEHUSI 0OPAaTHON MATPHUIILI IPOBEPUTH, UCIIONIB3Yys MATPUUHOE
YMHOXXCHHE.

2x;, —3x, + x5 =0,
X, +2x, +4x, =7,

X, +x, +x;=1.

6. HaiiTi coOCTBEHHBIE 3HAUCHHS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO MpeoOpa3oBaHus,
3a/IaHHOTO B HEKOTOPOM Oasmce MaTpuie A.

0 10
A=|-3 4 0].
-2 1 2
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[Tpunoxenue Ne 6
TUITOBBIE DK3AMEHALIMOHHBIE BOITPOCHI

1. ITonsiTe MaTpULbl, OCHOBHBIE BUABI MaTpull. Onepanuu HaJl MaTPULIAMHU U UX CBOWCTBA.

2. OmpenenuTelb KBaIpaTHOM MaTPHIIBI BTOPOTO M TPEThEro mopsaka. CBOWCTBa ONpeenuTeNeH.
3. MuHop u anrebpanyeckoe IONOJIHEHHE 3JIEMEHTa ompejaenurens. Teopema O pa3iokKeHUU
OTIPENICTUTEIS TI0 AJIEMEHTaM CTPOKH (CTOIO11A).

4. OOpatHast MaTpuLa: onpeneneHue, Gopmyna A BEIYUCICHHUS OOpaTHON MaTpHIIbI, CBOICTBA.
[Ipocreiiine MaTpu4yHbIC YPABHEHUS.

5. Panr marpunbl. CriocoObl €ro BEIYUCIEHHUS.

6. Ilonstue cucremsl nuHeiHbIx ypaBHeHHi (CJIY). Marpuunas ¢opma 3anucu CJIY. Pemenue
CHCTEM JIMHEHHBIX ypaBHEHU METO10M 00paTHOM MaTpulsl U o Gpopmynam Kpamepa.

7. YcnoBusi COBMECTHOCTH CHUCTEM JIMHEHHBIX ypaBHeHuil (teopema Kponekepa—Kanemm).
TeopeMbl 0 KOJIMYECTBAX PEIICHU COBMECTHBIX CUCTEM.

8. Meron I'aycca pemieHus cucTteM JMHEWHBIX ypaBHEHUH. OIHOPOJHBIE CUCTEMBI JMHEHHBIX
YpPaBHEHUU.

9. Ilonsatue BekTOpa. OmnpeneneHus KOJUIMHEAPHBIX, COHOIPABICHHBIX (MPOTHUBOMOIOXHO
HAIpaBJIEHHBIX), PaBHbIX, KOMIUIAHAPHBIX BEKTOpOB. JIMHEHHBIE omepanuu HaJ BEKTOPAMH,
CBOMCTBA.

10. IIpoeknus BekTopa Ha ock. CBOWMCTBA POEKIINI BEKTOPOB HA OCh.

11. Koopnunatel BekTopa. [liinHa Bektopa. Hanpasistonme KOCUHYChI BEKTOPA.

12. [leiicTBus HaJ BEKTOpaMH B KOOPJWHATAX. YCJIOBUS KOJUIMHEAPHOCTH M KOMILIAHAPHOCTH
BEKTOPOB.

13. KoopauHaTel TOUKH. 3a1a4 O HAXO0KJIEHUU KOOPAMHAT BEKTOPA IO M3BECTHBIM KOOPAHMHATaM
€ro Hayaja 1 KOHIIA, O AEJIEHUHU OTPE3Ka B JAHHOM COOTHOLICHHH.

14. CkansipHoe Npou3BEJEHHE BEKTOPOB, cBOMcCTBAa. KoopaumHaTHOE MpencTaBiIeHHE CKAISIPHOTO
npousBeneHus. 'eomerpudeckuii 1 Gpusnueckuii CMbICI.

15. BekTtopHOE NpOM3BEEHUE BEKTOPOB, CBOWCTBA. KoopAuMHATHOE NpPEACTaBIEHHE BEKTOPHOIO
npousBeaeHus. ['eomerpuueckuit 1 pU3MUECKH CMBICII.

16. CwmemaHHOe TNpPOU3BEACHHE BEKTOPOB, cBoicTBa. KoopaumHaTHOE IpeaCTaBIICHME,
T€OMETPUYECKHUI CMBICII.

17. lloHATne NMHEWHOrO NPOCTPAHCTBA, INPUMEPHI JIMHEHHBIX HpocTpaHcTB. OmnpeneneHue
JUHENHO-3aBUCHUMONl M JMHEMHO-HE3aBUCHMOM CHCTEMBI BEKTOpoB. basuc mnpocrpaHcTBa.
EBKIIM0BO IPOCTPAHCTBO.

18. CucremMa KOOpIMHAT Ha IUIOCKOCTH: OCHOBHBIE MOHATHSA. J[eKapToBa M MOJISApHAs CUCTEMBI
KOOpJMHAT.

19. Ilpsimas Ha TUIOCKOCTH. PasnmuuHble BUIBI ypaBHEHUS NPAMOH. YTOJI MEXIy HPSIMBIMH.
PaccrosiHMe OT 3aJaHHOM TOYKH Ha INIOCKOCTH A0 IIPSIMOM.
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20. Ilnockocte B mpocTpaHcTBe. PasnuuHble BUABI ypaBHEHUS IIJIOCKOCTH. YTOJI MEXIy
IUIOCKOCTSAIMU. PaccTosiHue OT 3aJaHHOM TOUKH 10 MIIOCKOCTH.

21. Tlpsimass B mpocTpaHcTBe. PaznuuHble BHIBI ypaBHEHHS HPSAMOI B MpocTpaHCTBE. B3anmuoe
pacroI0kKeHUE NMPSAMBIX. YTOJI MEXY NPSMBIMH.

22. IIpsimast ¥ TUIOCKOCTH B IIpocTpaHcTBe. OCHOBHBIE 3a/1a4M: YroJl MEXAy IPSIMON U MJIOCKOCTBIO,
nepecedeHue MpsIMON € INIOCKOCTHIO.

23. OkpyxHOCTb. BbIBOJ] ypaBHEHUS OKPYKHOCTH.

24. Onnmunc. BeiBox ypaBHenus amumirca. HcciaemoBanwe ¢opmbl. DOKyChl, TUPEKTPUCHI H
SKCUEHTpHUcUTET 3iutunca. CBolcTBa 3JUIUIICa.

25. T'unepOosa. BeiBog ypaBHeHHs TurnepOoisbl. MccrnenmoBanue (Gopmbl. ACHMNOTOTHI, (OKYCHI,
JTUPEKTPUCHI U IKCIEHTPUCUTET TUTepO0ibl. CBOWCTBA TUIIEPOOITHI.

26. Ilapabona. BeBox ypaBHeHus mapabonbl. McciemoBanue ¢opmbel. DoKyc, TUpeKTpHuca |
AKCUEHTpUcUTeT napadonsl. CBoiicTBa napadoibl.

27. KommekcHple uncna. Anredpandeckasi, TPHTOHOMETPHYECKas U MoKa3aTeabHas popMa 3arnicu
KOMIUIEKCHOTO yMcia. JleficTBuS Hal KOMIUIEKCHBIMU YynciaamMu. ['eoMeTpuueckas HHTEpIpeTamusl.

THUITOBBIE D9K3AMEHAILIMOHHBIE 3AJIAHW A

1. HccnenoBath Ha COBMECTHOCTh CUCTEMY JIMHENHBIX YPABHEHHUIA:
X + 2X, — 2X; = 1
X + 33X, — 3 = 1
3, + X, — 2%, = L
2. Kaxyro pabory mpousBojur cuina F ={4;-3;3}, ecm Touka MIPUJIOKEHUS €€ NEPEMEIAETCS

u3 nonoxxenus A(1l; —1; 0) B monoxenne B(1; 1; 1)?

-1 2 1 -
3. Pemuth ypaBHEHUeE: X =
1 3 3 4)

2 2

4. TTocTpouTh KPUBBIE 11O 3a7aHHBIM ypaBHeHHsM: (x —2)° +(y—3)* =9; % + % =1.
5. IoctpoiiTe mpsiMyro, MPOXOJAIIYI0O Yepe3 Hadalo KOOpAMHAT M Touky (-2;3). Hamummre ee
ypaBHEHUE.
6. Jlans! BepunHbl TpeyronbHuka A(2;2), B(3;4) u C(5;3). Haittu qyiuny ctoponsl AB u ypaBHeHue
BbICOTHI BE.
7. Hattu z, +2,, eciim 2, =6+3i, Zz, =2—4i. 1300pa3uTh Noy4eHHOE YUCIO Ha KOMIUIEKCHOM
IUIOCKOCTH, HaliTH €ro MOAYJIb U apTyMEHT.

2x-3y+2=0,
8. ITo hopmyiram Kpamepa pemmTs cucteMy ypaBHEHUH: < X+ 2y +4z2 =7,

-X+y=1

9. M3 yka3zaHHBIX IPSIMBIX BBIOPATh Mapy MapajiebHbIX U Napy NepHeHANKYISIPHbBIX:
2x-3y+7=0; 2x-5y+7=0; 5x+2y+8=0; 12x-18y+6=0.
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2X+3y—-2+5=0,

10. Hammmmire ypaBHEHHE IIOCKOCTH, TPOXOMANICH dYepe3 MPSIMYIO
3Xx-2y+2z-1=0

napannensHo sextopy a ={4,—7,—13}.
2 2
11. TTocTpouTs KpHBbIE 110 3a1aHHBIM ypaaeHmsm: (x —1)° +(y —3)* = 4; % — % =1.
12. Jlan tpeyronsuuk ABC, tne A (2;4), B (-3;0), C (7; —1). Haiitu ypaBHEeHUE U JUIMHY MEIHAHbBI

AM.

13. Haittu Mmoayns u apryment uncna (5—12i)(3—4i).

14. Hammcars YpaBHCHHUE  IIJIOCKOCTH, npoxonﬂmeﬁ qepe3 ciaeayromue JABC  IPSAMBIC

X+2 y-2 z-1 " X=1 y-3 z+2
7 3 5 14 6 10

15. Pemuthb (1100BIM METO/IOM) CHUCTEMY ypaBHEHUH, 3aJjaHHYIO B Buae AX=B, rne A — maTtpuua
CUCTeMBI, B — cTos0er CBOOOHBIX YJICHOB:

-3 2 4 5
A=| 2 -4 -3| B=|-6|
1 6 1 17

16. Pemmmrth ypaBHEHHE: X 242x+2=0 N300pa3uTh moiryueHHbIE KOPHU HAa KOMIUIEKCHOW
IUIOCKOCTH, HAaliT MOJTyJIb M @PTYMEHT 3THX YHCElL.

17. Haiitu ckanspHoe Npou3BeeHIe BEKTOPOB a = 21 + ] ub=k- BT .

18. Hanummte ypaBHEHUE TPsIMOiA, poxo/siieit yepes Touku A(—1; 3) u B(4;-2).

19. Onpenenuth yron mexay Bektopamu AB u CE, ecnu A(2;0;0), B(0;0;4), C(2;0;2), E£(0;0;0).
20. HaifTu TOYKy, CUMMETPHYHYIO C HayajJOM KOOPAMHAT OTHOCHUTENIBHO IUIOCKOCTH 6X+2y—
9z+121=0.

21. [Jlano o6mee ypaBHeHue mpsimMod 12x-4y=60. Hanmcate ypaBHEHHE C  YIJIOBBIM
K03 puImeHTOM; ypaBHEHHE B OTPE3Kax Ha OCsX. MOXKHO i ypaBHEeHUE 5X-8y=0 3amucaTh B BUJIE
YpaBHEHMs B OTpe3Kax Ha ocsix?

22. Jlansl Tpu Bextopa a={2;—2}, b={2;-1}, ¢ ={2;4}. Haiitu nnuny sBextopa p=2a—-b+cC.
23. OmpenenuTh MJOLIAAL TPEYrojbHUKA, 00pa3oBaHHOro mpsaAMoil 2x+5y-20=0 c ocamu
KOOpJMHAT.

24. Hanucarp ypaBHeHHe OKpyxHOCTH ¢ neHTpoM C(-2;3) m paamycom, paBHbIM 5. [locTtpouts
OKPYKHOCTB. OTpeeuTh MPUHAIeKHOCTh Touek A(2;6), B(1;7), M(0;4) OKpy>KHOCTH.

25. TpeyronpHUK 3amaH koopauHatamu BepiiuH A(3;5), B(9;-3) u C(0;1). Hanucath ypaBHEHHE
Mennanbl BM U BBIUHUCIIHTS €€ JUTHY.

26. Haiitu 3Hauenue MatpuuHOro MmuorouneHa 2A4° +3A4+5E npu A=

QNN
B W

2
1|, eciu E —
1

eIMHUYHAs MaTPHIIA TPETHErO HOPSIKA.
27. Naubi tourn 4 (-2; 3; -4), B (3; 2; 5), C (1;-1; 2), D (3; 2; -4). Boruncants an*DE.

28. Beruuciuth 00beM TETpadpa, BEPUIMHBI KOTOPOro HaxoasTcs B Toukax A(2; -1; 1), B(0; 1; 5),
C(-1; 2;1), D(4; 1; 3).
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29. Hammcatp ypaBHEHHWE MNpsMOi, mpoxojsmei dyepe3 Touky P(1; -1) M UEHTp OKpYKHOCTH
x%+y? =4,
30. Jlanwl Touku A(4; -2;6) u B(1;4;0). Haiitu miuHy BekTopa AB n KOOPIAWHATBI CEPEAUHBI
oTpeska AB.
31. Onpenenuts 3, npu kotopom Bektopsl & ={3; 2;4},b={0; 5;2}, ¢ ={3; 4,0} xomnnanapnsr.
32. BBIUMCIHTH JUIMHBI JUATOHANICH W TUIOIIAIh MapajuieJorpaMMa, MOCTPOCHHOTO Ha BEKTOPax
a=k-jub=i+j+k.
33. Boinonuuth aeiicrsue: vV —1.
34. 3anmcath kommiekcHoe umcio (2 + 4i)2 + (3 + i) / (2 — 5i) B anreGpanueckoii dopme,
M300pa3uTh €ro Ha KOMIUIEKCHOM IIIOCKOCTH, HATH €ro MOJIyJIb U apTyMEHT.
35. BBIACHUTH B3aMMHOE PACIIONIOKEHUE TIPSIMBIX
{—2x+5y—32+7=0,
2x—3y—z—-5=0
u
x—17 y+14 =z

1 1 2

36. 3anucaTh ypaBHEHHE SJUIUIICA, (OKYCHI KOTOPOTO JIEKaT HA OCH OpPAMHAT, CUMMETPHYHOTO
OTHOCHUTEJILHO Havaljla KOOPJAMHAT, €CJIU €0 MOJIYOCH PaBHBI 7 U 2.
37. HaifTu paHr 1aHHON MaTpHUILIbL:

N O O O

3
2
1
1

R N W Ol
N W o ©

38. Jlansr Touku A (3;2;0), B (4;0;1), C (-5:0;2), D (-8;6; -1). Iposepsre AB 11 CD wim AB 11
CD’. Kakoii u3 BEKTOPOB JUIMHHEE U BO CKOJIBKO paz?
39. Haiitu TOuKy nepecedeHus npsiMon XT_S = y_—+25 = 22;3 U IUIOCKOCTH 2 X +y+3z—4=0.
G2ICD (5 + 30).
— — -\ 2
41. Ynpocrure seipaenne (20— ) -7+ (7 — 2k) - k + (T — 2k)
42. HNana touka A (-4; 6). CocraBbTe ypaBHEHHE OKPYXHOCTH, AMAMETPOM KOTOPOH CIIY>KUT
otpe3ok OA.
43. Haiitn 3Hauenne MaTpuuHOoro MHorodwnena P(x) = x3 — 7x? + 13x — 5, ecm

1 2 0
A=12 3 5).
1 4 2

44. Ilpn kakKoM 3HaYeHUU M IIIOCKOCTU 4 X —2y—6z+1=0u—-2x+y+mz—-5=0

a) NepIeHAUKYIAPHBI; 0) MapaieabHb?

45. Jlan tpeyronpHuk ¢ BepummHamu A (1; -2;8), B (0;0;4), C (6;2;0). Haiigute ero miomanas u
BbICcOTY BD.

46. IlpencraBuTh KOMIUIEKCHOE YHCIO B TPUTOHOMETPUYECKOW U IOKazareiabHOU (opme,
n300pa3uTh Ha KOMIUIEKCHOM IIOCKOCTH Z =2 + 2 1.

40. HaiiTu 3HaueHue BbIpAXKEHUS
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47. TlpuBecTH ypaBHEHHE KpHUBOH BTOporo mopsaka —4x? —24x —63 —18y+9y?=0 «
KaHOHUYECKOMY BUJAY, HAaWTH WEHTP, IOJYyOCH, ACHUMITOTHI (€ciau ecTh), BepmmHbl. Craenatb
YepTeK.

48. ana npsmas x-3y+6=0. Hailiqute: a) ee yrioBoit ko3 puirent, 6) ee HOpMaIbHBIN BEKTOP, B)
TOUYKH TEPECEUCHUs C OCSIMH KOOPAMHAT, T') IUIOMIA/lb TPEYrOJIbHUKA, 3aKIIOYECHHOIO MEXAY STOH
IPSIMOM M OCAMHU KOOPJHMHAT, 1) TOUKY [IEPECCUEHUs] 3TOM MPsAMON ¢ IpsAMoi 5x-2y-9=0.

49. Jlansr Touku A (-3;1;2), B (4;0; -1), C (-2;3:0). Haiiaure (24B — 3BC) x CA.

50. 3amucaTh ypaBHEHHE THUIEPOONBI, (OKYCHl KOTOPOW PaCIOJOXKEHBI HAa OCH a0CIUCC, €CIU
JIEHCTBUTEIIbHAS IOJYOCh 5, MHUMA - 4.

51. CocraBbTe ypaBHEHHE NPAMOH, mpoxonsmeil yepes Touky K(-3;1) mapamiensHo BeKTopy d =
(4;-1). Haiigute yrioBoii ko3(pdUIMEHT 3TOM NPSAMOM M TOYKH €€ IEepEeCceUeHHs] C OCSIMH
KoopauHat. Jlexxar iu Ha Heil Touku A (-3;1) u B (5; 1)?

2 5 7 3 7 2
52. A={6 3 4 B=[3 9 -4 B"(A-B)-?
5 -3 -2), 1 -5 3

1

53. 3anucate ypaBHEHHE MapadoIbl, BEPIIMHA KOTOPOH HAXOAWUTCS B Hadaje KOOPAMHAT, €CIIU
U3BECTHO, 4YTO Iapabosia cCMMMETpUYHA OTHOCUTENbHO ocu OX M mpoxoaut yepe3 Touky A(9;6).
ITocTponuTh KpHUBYIO.

54. Peumnte MaTpuyHOe ypaBHeHue X + A — 2B = C, ecnu
1 1 1

- p_(2 1 -1y (1 0 5
8(1)1 (3 0 6) (_1 2 11)

55. Haittu 212 ,ecn z = —4 + 4i.
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