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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. OOaacTh NpUMEHEHUSA

®onn oneHouHbIX cpeAcTB (DPOC) — HeoTbemisieMas dYacTh pabodeit
IporpaMMbl JUCHMIUIMHBL AHaIUTHYECKass TEOMETpHUsl U JIMHEHHas anreOpa u
npeaHa3HayeH JUid KOHTPOJL M OLICGHKH 00pa3oBaTeNbHBIX JIOCTHXKEHUMN
CTYJCHTOB, OCBOMBILIMX MPOTpaMMy IHUCHUIUIMHBI AHAJIUTHYECKas T€OMETPHUS U
JuHelHas anreopa.

1.2. ean u3axa4yu ¢poHIa OLIEHOUYHBIX CPEACTB.
Hene ®OC — yCTaHOBUTHL COOTBETCTBHE YPOBHS  IOJTOTOBKHU

oOyuarorerocsi tpedboBanusim PI'OC BO - 0OakanaBpuaT 1O HaIpaBJICHUIO
noarotoBkn 44.03.05 Ilemarornueckoe oOpazoBaHue (C JAByMs NPOPUISIMU
MOATOTOBKH), YTBEPXKICHHBIM NpHKazoM MuHucTepcTBa 00pa3oBaHUSI U HAYKH
Poccuiickoit ®@enepanuu ot 22 depanss 2018 r. Nel25 (¢ u3MmeHeHUsIMU U
nonoyiHeHUsIMU) U [IpodeccHOHAIBHBIM CTaHAAPTOM, yTBEpkKACHHBIM [Ipukazom
MunucrepcTBa Tpyjaa W couuainbHOM 3ammThl Poccuiickoit ®eneparuu «O06
yTBepkIeHun TmpodeccruonansHoro cranaapra "llemaror (memarormyeckas
JESTENIbHOCTh B c(epe MOLIKOIbHOIO, HAYaIbHOIO OOIIET0, OCHOBHOTO OOILErO,
cpeaHero oouero oopazoBaHusi) (BOCUTaTENb, yUnuTelb)'"» oT 18 okTsaops 2013 r.
No 544m.

1.3. Ilepedyenbp koMmnereHuMid, (OpMHpPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMBbI
[Ipouiecc  OocBOEHMS UCUMIUIMHBI ~ HampaBieH Ha  (QopMupoBaHHE
CJIEIYIOIUX KOMIETEHIIMH 1 HHAUKATOPOB UX JTOCTHXKECHHUS:

Ko mo ®IoC BO NuaukaTop 10CcTHKEHUSA
[Ipodeccuonanbubie
I1K-2. CniocobeH ocBauBaTh U NPUMEHSTh I1K.2.1. Criocoben ¢popmupoBath U
0a30BbI€ HAYYHO-TEOPETUUECKHUE 3HAHUS U peain30BbIBaTh MPOrPaMMBbl Pa3BUTHUS
IIPAKTUYECKHE YMEHUS 110 MATEMATHUKE B YHHUBEpCAJIbHBIX YUE€OHBIX AEHCTBHI 1O
Ipo(eCCHOHATIBHOM 1€ATEIbHOCTH MaTeMaTHKe

[1K.2.2. JleMOHCTpHUpPYET 3HAHUE COACPIKAHUS
00pa3oBaTeNbHBIX MPOTPAMM 10 MATEMATHUKE

I1K.2.3. CriocobeH npoeKTUpOBaTh
00pa3oBaTeNbHbBIC IPOTPAMMBI Pa3TMIHBIX
YPOBHEH U 3JIeMEHThI 00pa30BaTEIbHBIX
MporpamM B IIPEAMETHOM 001acTH
«MatemaTuka




1.4. Drtanbl popMUpOBAHMS KOMIIETEHIUI W CPeACTBA OLECHUBAHMS
YPOBHsI X ¢(hOPMHPOBAHHOCTH

KonTpoabHo-oneHOYHBIE
Jranbl popMupoBanus komnerenuuii | Komnerenuuun cpeacrsa / ¢cnocod
OlLlCHUBAHMS
1 cemectp
Tema 1. Marpunusl, onpenenurenu, | [IK-2 BrinosiHeHuE MpakTUYECKUX
CUCTEMBI JINHEWHBIX YpaBHEHUHN. YncCI0BbIE 3a/1aHNM, UHIUBUYaJIbHOTO
OJISL. 3a/laHusl, KOHTPOJIbHAs paboTa
[TK-2 BrinonHenue npakTu4ecKux
Tema 2. Di1eMEeHTBI BEKTOPHOH anreOpshl. 3aJaHui, UHIUBUYaTIbHOTO
3aJaHusl, KOHTPOJIbHAs padoTa
IIpoMexyTouHas arrecranus [IK-2 Dk3ameH (YCTHBIN)
2 cemecTp
Tema 3. Amnanutuueckas reomerpus Ha | [IK-2 BrinosiHeHUE pakKTUHYECKUX
IUIOCKOCTH U B NPOCTPAHCTBE (KPUBBIE U 3a/laHui, UHJIMBUTyaJIbHOTO
MOBEPXHOCTHU NIEPBOT0 MOPSAKA) 3a/laHusl, KOHTPOJIbHAs paboTa
IIpomexyTOUHas1 arTecTanus [TK-2 Dk3ameH (YCTHBIN)
3 cemecTp
Tema 3. AHanuTHYECKasi TEOMETPUS Ha [TK-2 HTtoroBblii TeCT, BHIMOJHEHUE
IJIOCKOCTH U B IIPOCTPAHCTBE (KPUBBIE U UHAMBU1YAJIbHOTO 3aJaHUsI
MOBEPXHOCTU BTOPOTO MOPSIIKA)
Tema 4. DOnementsl Teopuu mauHeHHbIX | [IK-2 Komnoxsuym
IIPOCTPAHCTB U JUHEHHBIX OEPaTOpPOB
IIpomexyTO4UHas1 aTTecTanus [TK-2 Dk3ameH (YCTHBIN)

1.5. Onucanune nokazareseii GopMUPOBAHHUSA KOMIIETEHNH

Kon IInanupyemble pe3yabTaThbl 00y4eHHs (MIOKA3ATEJIH)
KOMIIETeHIIUH

[IK-2 3HaeT:

— OCHOBHBIE TOHATUS JMHEWHOW anreOpbl M aHATUTHYECKOU
T€OMETPHUH; OCHOBHBIE IICUXOJIOrO-NIENArOTHYECKUE M TEOPETHKO-
METOAOJIOTUYECKHE  OCHOBBI  (DOPMUPOBAHMS  YHUBEpPCAJIbHBIX
y4eOHBIX JEHCTBUI Ha ypOKax MaTeMaTHK{; COBPEMEHHYIO
METOJOJIOTHIO  MEAArorM4ecKkoro NPOEKTUPOBAHUSA; TEOPUI H
TEXHOJOTHI0 OOydeHHss M BOCIUTAaHUS OOyyalolUMXcs B paMKax
npeaMeTa «aHAIWTHYecKas TeOMeTpHs M JIMHeWHas anrebpay;
CYLIHOCTb TOHATUSL «O0Opa3oBareibHas MporpamMma»; KOMILIEKC
JNENCTBYIOIIMX HOPMAaTUBOB, OINPEACIAIONIMX CTPAaTETHI0, LEIN H
coJiep’KaHue COOTBETCTBYIOILIETO YPOBHS U THIIA 00pa30BaHUs

yMeer:

— HaxOAMTh PELICHHs CHUCTEM JMHEWHBIX alreOpandeckux ypaBHEHUH,
NPUMEHSTh  METOJIbl  pabOThl C CUCTEMaMHM K  PELIECHUIO
npodecCHOHATBHBIX ~ 3ajJjay;  ONEpPUpPOBaTh  C  BEKTOpaMH,
HCIIOJIb30BaTh BEKTOPHYIO aireOpy MpH pelieHud (U3HYECKUX HU
FEOMETPUUYECKUX 3a/ay; IPUMEHATh TEOPUIO ONEpPaTOpPOB IS
pellieHus TOCTaBJICHHBIX 3a/lay, pellaTh 3aJadyd Ha COOCTBEHHBIE




3HaYeHUS] W COOCTBEHHBIC BEKTOPHI; YCTAHABIMBATH TPAHUIIBI
NPUMEHUMOCTH METOJIOB, YMETh MPOBEPSATh PEIICHUS; MPHUMEHSTH
CIeIIUATbHBIE HAy4YHBIC 3HAHHUS TUIST MPOEKTUPOBAHUS
NEIaroruyeckod  JIeATEbHOCTH  HAa  OCHOBE  PE3YJIbTAaTOB
WCCJICIOBAaHWA B COOTBETCTBUM C HOPMATHUBHBIMHU JIOKYMCHTAMH B
chepe obpazoBaHus;

BJIaJie€T HABbIKAMM:

pelieHus 3ajJad  JUMHEHHOW anredpbl; pEUICHUSIMH YypaBHEHMM
OCHOBHBIX TI€OMETpPUYECKMX O00pa3oB — Ha IUIOCKOCTH, B
IIPOCTPAHCTBE; METOJAaMU IIOCTPOCHUS MAaTEMaTUYECKOM MOJEIU
npoeCCHOHATBHBIX 33/ad M COJEpKATENbHOM HHTEpIpeTanun
IIOJIyYEHHBIX pe3yIbTaToB; HCIIOJIb30BaHUS TEXHOJIOTUI
IIPOEKTUPOBAHMs  IE€JArOTMYECKOM  JEATENbHOCTH HAa  OCHOBE
CIICLMAJIbHBIX HAy4YHBIX 3HAHUW M Pe3yJbTaTOB HCCIEAOBAHUM;

COBPCMCHHBIMH IICUXOJIOIO-IIC A OrMYCCKUMHN TCXHOJIOT'HAMU.

1.6. Kpurepnu ouneHMBaHMS KOMIIETEHHMH Ha pPa3HbIX 3Tanmax MX

¢popmupoBanus

Ounas ¢popma o0yueHust

Buj Tekyuieii yaeOHoii padoThl KosanuectBo 6a/110B

1 cemectp
oopMIIeHHE KOHCIIEKTOB JICKIIMOHHBIX M MPAKTUYECKUX 3aHATUN 6
paboTa Ha npaktuyeckux 3aHsaTusx (12x5x0,4) 24
BBITIOJIHCHHE KOHTPOJIBHOM paboThI (5x2) 10
BBITIOJIHEHHE MHIUBUIYaJIbHOTO 33/1aHUS 20
JK3aMEH 40
Hroro 3a 1 cemectp: 100

2 cemecTp
oopmIIeHHe KOHCIIEKTOB JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUI 5
paboTa Ha MpakTUYecKuX 3aHATusIX (6x5x0,6) 18
BBINOJIHEHNE KOHTPOJBHON paboThl 5
BBITIOJIHEHHE MHIUBUIYaJIbHOTO 33/IaHUS 32
JK3aMEH 40
Hroro 3a 2 cemectp: 100

3 cemecTp
oopmiIeHHe KOHCIIEKTOB JICKIIMOHHBIX U MPAKTUYECKUX 3aHATUI 5
paboTa Ha mpakTHueckux 3aHaTusax (10x5x0,4) 20
BBINOJIHEHHE KOHTPOJIBHON paboThI 5
BBITIOJTHEHNE MHAWBHIYAJTBHOTO 33/IaHUS 30
JK3aMEH 40
Hroro 3a 3 cemectp: 100




3aounas popma o0yuyeHust

Buj Tekyuieii yaeOHoi padoThl

KoanuecTBo 6aj1510B

4 TpuMecTp

o opMIICHHE KOHCTIEKTOB JICKIIMOHHBIX M MPAKTUICCKUX 3aHITHIA 10
paboTa Ha nmpakTH4eckuXx 3aHsATusax (10x3) 20
BBINOJHEHNE UHIUBUAYaIbHOTO 3a/1aHuUs 30
JK3aMeH 40
Hroro 3a 4 Tpumectp: 100
5-7 TpumecTpsl
oopMIIeHHE KOHCIIEKTOB JIEKIIMOHHBIX M MPAKTUUYECKUX 3aHATUN 10
paboTa Ha MPaKTUYECKHUX 3aHATUAX (5x3) 15
BBITIOJIHEHHE MHIUBUAYaJIbHOTO 33/IaHUs 35
5K3aMEH 40
HToro 3a 5-7TpumectpsbI: 100
9-10 TpumecTpsl
0 OopMIICHHE KOHCIICKTOB JICKIIMOHHBIX M MPAKTUYCCKUX 3aHATHN 10
paboTa Ha MPaKTUYECKHUX 3aHATHAX (5x4) 20
BBINIOJTHEHNE UHIUBUIYaIbHOTO 3a/1aHuUs 30
JK3aMeH 40
Htoro 3a 9-10 TpuMecTpbI: 100

HaxkonurenabHasa cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yeroipexodad-
JIbHAsl CHCTeMa
OlleHUBAHUS
IK3aMeHa

100-
oaLIbHaA
HIKaJIa

BykBenHas mkaJja, coorsercrayromas 100-
0aJUIbHOM HIKaJIe

Cucrema
OLICHUBAHUSA
3ayera

OT1ianyHOo

90-100

A — OTJINYHO — TEOPETUYECKOE COZIEP)KAHUE Kypca
OCBOEHO IMOJIHOCTBIO, 6€3 MPOoOeIoB; He0OX0AUMBIE
MPaKTUYECKHE HaBBIKA PA0OTHI C OCBOCHHBIM
MaTepHranoM c(OpMHUPOBAHBI; BCE
[pe1yCMOTPEHHBIE IPOrpaMMOi 00yUeHHUSI
yueOHbIe 3aJJaHHs BBINOJIHEHbI, KAYeCTBO UX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0aioB, OJIM3KUM K
MaKCUMaJIbHOMY

Xopomo

83-89

B — o4ueHb XOpOIIO — TEOPETUUYECKOE COACPIKAHUE
Kypca OCBOEHO MOJIHOCTBIO, 0€3 MPOoOEIoB;
HEe0OX0IMMBbIE MTPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTEpHUaJIOM B OCHOBHOM
c(hOpMUPOBAHBI; BCE MPEAYCMOTPEHHbBIE
mporpamMmoii o0yuenus: yuaeOHbIe 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHHS OOJIBIINHCTBA
M3 HUX OLIEHEHO YMCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

3auteHo

Xopo1o

75-82

C — XOpoIIO — TEOPETHYECKOE COJIepIKaHNe Kypca

OCBOCHO MOJHOCTHIO; HCKOTOPHIC ITPAKTUYCCKHE




HaBBIKU Pa0OTHI C OCBOCHHBIM MaTepHAIOM
c(OpMHPOBAHbI HEJOCTATOYHO; BCE
IIPelyCMOTPEHHbIE IPOrpaMMOi 00y4eHHUs
y4eOHbI€ 3aJIaHMsI BBITIOJIHEHBI, Ka4eCTBO
BBIIIOJTHEHUS] HU OJJHOTO U3 HUX HE OLIEHEHO
MUHHMAaJIbHBIM YUCIOM 0aJUI0B, HEKOTOPbIE BU/IbI
3aJJaHU BBITOJIHEHBI C OIIHNOKaAMH

VY noBnerBo- 63-74 D — y10BIETBOPUTEIIEHO — TEOPETHIECKOE
PUTETHHO CoJiepKaHNe AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO

POOEIIbI HE HOCST CYIIECTBEHHOTO XapaKTepa;

HE00X0JUMbIE IPAKTUUECKHUE HABBIKU paOOThI

C OCBOEHHBIM MaTEpHUajIOM B OCHOBHOM

c(hopMUPOBaHbI; OOIBHIIUHCTBO

MIPElyCMOTPEHHBIX [IPOrpPaMMOil 00yUeHUs

y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPHIE

13 BBIIIOJHEHHBIX 33IaHUMN, COJepkKaT OMIHOKH

VY nosnerBo- 50-62 E — nocpenctBeHHO — TeOpeTHUECKOe
PUTETBHO coJiepKaHue Kypca OCBOEHO YaCTUYHO;

HEKOTOPBIC MPAKTUYECKHE HABBIKA PAOOTHI

He c(hopMUPOBaHBI, MHOTHE NPEyCMOTPEHHbIE

nporpamMmoi o0ydeHus yueOHbIe 3a1aHHs

HE BBIIIOJIHEHBI TM00 KaYeCTBO BBIIOJIHEHUS

HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,

OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso- 2149 FX — HEey10OBIETBOPUTEIEHO — TEOPETHUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOGHO YaCTHYHO; He 3auteno
HE00XO0JUMbIE TPAKTUUECKHUE HABBIKU pabOThI
He COPMUPOBAHBI; OOJIBITHHCTBO
IIPElyCMOTPEHHBIX TPOrpaMMOil 00yUueHUs
y4eOHBIX 3aJJaHU HE BBINOJIHEHO JU00 KayecTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM OalioB,
ONU3KUM K MUHUMAIIHOMY; TIPH
JIOTIOJTHUTEIILHOM CaMOCTOSATEIHLHOM padoTe Hall
MaTepUaIoM Kypca BO3MOKHO IOBBILICHHE
KauyecTBa BBIIIOJIHEHUS] YUEOHbIX 3a/laHui

Heynosnerso- 0-20 F — Heyl0OBIETBOPUTEIBHO — TEOPETUUECKOE
PUTETBHO coJiepKaHne Kypca He OCBOCHO; HEOOXOTUMbIE
NPAaKTUYECKHE HaBBIKA PaOOTHI

He c(hOPMUPOBAHBI; BCE BBHIOTHEHHBIE YUCOHbBIC
3aJlaHus coJiepKatr rpyOble oIMoKH,
JIOTIOJTHUTEIbHAS CAMOCTOSTENIbHAS paboTa Hal
MaTepHajoM Kypca He IPUBEJET K KaKoMy-TH00
3HaYMMOMY TIOBBIIICHUIO KAYeCTBA BHITOJHEHUS
yueOHBIX 331aHUI




2. KOHTPOJIBHO-OHEHOYHBIE CPEACTBA

2.1.01eHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBBIE)
NuauBuayaabHoe 3aganue 1

1. BpINONHUTH IEUCTBHS HAJl MAaTPULIAMU

3.2 0) (-4 -10 11 5\ {0
4—56-9+4 6 ol le
2 1 7)\8

2. Haiitu onpenenurenb, pacKpbIB €r0 O OJHOMY U3 CTOJIOIOB U IO OJHOU U3
CTPOK:

1 -3 6 5
4 -2 2 5
4 9 0 7
2 -12 1 8

3. Pemnth cucTeMy JIMHEWHBIX YpPAaBHEHHH METOJIOM OOpaTHOM MaTpHIbL,
meronom Kpamepa u metonom ["aycca:
2x, +4x,+3x, =7
—3x,+7x,+5x, =48
6x, +8x, +3x, =13
4. HaWth paHr MaTpuibl METOJOM OKAMMIISIOIIMX MUHOPOB M IPU MOMOIIH
3JIEMEHTApHBIX MTPE0OPa30BAHUN CTPOK U CTOJIOLIOB:

1 1 5 5
-2 -3 -1 3

7 5 5 3

2 2 -2 2

5. Yb6enautncs, ucnons3yro Teopemy Kponekepa-Kamemnn, B COBMECTHOCTH
cucrembl. Haiit oG1riee pereHue 1 ABa 4acTHBIX. BBIOJHUTE IPOBEPKY.
3x,—3x,+x,+4x,=3
18x, —9x, +6x,+24x, =18
—3x,—x, —4x,=-3
—Ox, +6x, —3x,-12x, =-9
6. Jlanbl koopauHathl BepinH nupamMuibl ABCD: A(l 3;2), B(-1; 6; 2), C(—

i S

1; 3; 8), D(1; 6; 10). 3amucars BEKTOPEI AB AC AD B cucreme opr i,j,k

U HAaWTH MOAYJM 3THX BEKTOPOB; HAWTH YrOJ MEXIy BEKTOpaMHU AB ,AC ;
HAWTU TPOEKUUIO BEKTOpa AD Ha BEKTOP E; HAWTU TUIOAAb TPaHU
ABC; mnaitu o6bem mnupamuasl ABCD; ompenaenuth Kakol TpOWKOU
BEKTOPOB (JIEBOW MJIM MPABOM) SBISIOTCS BEKTOPA AB, AC ,AD ; naiitu opT
BEKTOpA AB ; HAITU KOOPAMHATHI LIEHTpa TsbKecTu TpeyroiabHuka ABC.



—_ - - —_ - -

. Jlanbl ueTsipe BekTOpa: a,b,c,d . Jlokazars, uT0 BEKTOPHI d,b,C 06pasyroT

Gasuc M HalTM pa3lOKeHHWEe BeKTopa d B OTOM  Oasuce
a=(-2,3,-1);b=(1,-2,3); . ¢=(1,-3,4);d =(-4,5,-1).
. Jlanbl BekTOpa a=4m+i, b=3m-q , MOJyJH BEKTOPOB |7i|=1,

L.\ 27 .
YTOJI MEKIY HUMH (m,n) = ER Haiity IpOoeKIiio BEKTOPA.

il=3,

I/IHIII/IBI/IIIyaJIBHOC 3agaHue 2

. Haiitu xoopaunatel Touku C, KOoTOpas AENUT OTpe3ok AB B ykazaHHOM
COOTHOIIIEHUM T:I, cuuTas oT Touku A. Jlano A(1;-2;3), B(-4;2;5), m:n =
3:5.

. Ilomroc nmoasspHON CUCTEMBI KOOPJMHAT COBNANAET C HAYaJIOM KOOpPJAMHAT, a
HOJISIPHAsl OCh COBIAJAET C MOJIOKUTENBHOM Moiyochto adcuucc. Haiitu: a)
JIEKAPTOBBl MPSAMOYTOJbHBIE KOOPAMHAT TOYKM M, ecCiaM W3BECTHBI €€
noJisipusle koopauHatel M(S; 0); 0) nosisipHble KoopaAuHATHI Touku P o ee
JeKapTOBBIM KoopauHaTam P(1;2)

. Jlanbl koopauHaThl BepmiMH TpeyroibHuka ABC: A (-8;-3); B (0;-9);
C(2;5). Haiitu: gy ctopoHsl AB; ypaBHeHusi ctopoH AB u BC u ux
yIJIOBblEe KOA((ULMEHTHI; BHYTPEHHUN Yroy B; ypaBHeHHE MeauaHbl AE;
ypaBHEHUE U JUTMHY BbICOTHI CD; ypaBHeHHE OUCCEKTpUChl AK; ypaBHEHHE
NpSAMOM, MPOXOMAIIEH 4Yepe3 TOYKy FE TmapauiellbHO CTOpOHE AB;
KOOpDAMHATBI TOYKHM M, pacmnojioKEHHOM CHMMETPUYHO TOYke A
OTHOCHUTEINIBHO Tipsimoit CD.

. Hamucatp BEKTOpHOE mapamMeTpUYeCKOe YpPaBHEHUE MPSIMOU, KOTOpas
3a/laHa KaK TepeceyeHue JBYyX Iulockocted: 3x+y—z=7, 2x+y=5. B

KaueCTBE OMOPHOHN TOUKH B3ATh TOUKY, JISKAITYIO B TUIOCKOCTH OXYy.
. Hammmcatp ypaBHEHHE IIJIOCKOCTH, TMPOXOAAIICH dYepe3 IMEpBYIO MPSMYIO
. x=3 y-3 z+1 x-3 'y z
napauieIbHO BTOPOM: = = ; =—=—,
-1 2 1 -1 2
. Hawrtm yron mexnay miockoctsaMu. x —3y+5=0, 2x—y+5z—-16=0.

. Janbl koopauHathl yeThipex Touek A (x1; yl; zl), B (x2; y2; z2), C (x3; y3;
z3), D (x4; y4; z4). HeoOxomumo HalTU: YpaBHEHHE IUIOCKOCTH O,
npoxojsmen uepe3d touku A, B, C; ypaBHeHue npsimoil AB; ypaBHeHue
npsiMOM, mapasuienbHOoW mnpsimoil AB u mpoxoasimiedn yepe3 Touky C;
YpPaBHEHHUE IIPSAMOM, NEPIIEHAUKYIISIPHOMN INIOCKOCTHU (L M POXOIAILEN yepes
Touky D; ypaBHeHME IUIOCKOCTH [3, Tmpoxojsiied uepe3 Touky D
MEPIEHINKYJIIPHO npsiMoil AB; paccrostHue ot Touku D 1o miockocTtH o
CUHYC yriia Mexay npsimoit AD u mmockocthio a. (A (—2; 3; 4); B (6; 3;-1);
C(1;6;-1); D (2;3; 7).



NuauBuayajabHoe 3aaanue 3

1. IlpuBenure ypaBHEHUs JIMHMM K KAaHOHWYECKOMY BHJIy, HA30BUTE U
ITIOCTPOUTE KPUBBIE:

aAx*+y +4x+2y+4=0; 8) y=—4—-+/5x-10;
6)5x” +9y* —30x+18y+9=0; 2)5x* —4y* +16y-36=0.

2. JlaHbl ypaBHEHHUE KpHBOW 2-ro mopsaka x°+2y°—2x+8y+3=0 wu
ypaBHeHue npsmMond x+2y+3=0. HaliTu kaHOHWYECKUH BHJ ypaBHCHHUS
KPHUBOW; TOUKH NIEPECEUEHUSI KPUBOM U IIPSAMOU; CIIENIATh YEPTEK.

3. JlaHO ypaBHEHHE KPHUBOM B MOJIIPHOW CHUCTEME KOOpPIAWHAT: 7 =—6sing.
Haiitn obnacte onpenenenue GyHKIUH, TOCTPOUTh KPUBYIO U ONPEICIUTD
BH/JI YPAaBHEHUS B JIEKAPTOBOU CUCTEM € KOOPAHUHAT.

4. IlpuBecT nNaHHBIE YPAaBHEHHUS ITOBEPXHOCTEM K KAHOHUYECKOMY BHIY.
[TocTponuTh MOBEPXHOCTH METOJIOM CEUCHUM.

x*+y'—4y+2°+2z+1=0;
x* +2* =16;
yi=x-4;

5. 3amaHbpl ypaBHEHMsSI JIBYX TOBEpXHOCTeH: x*+z°—y+1=0, y—2z=1.
[Toctpouts 00€ TOBEPXHOCTM M JHMHMIO HX MepecedeHus. Hamwmcatpb
YPaBHEHMS JIMHUU IIEPECEUEHUs ITOBEPXHOCTEH U YpPAaBHEHHUE €€ IPOCKIIUU
Ha mIockocTh Oxz. IToCTpOUTh NPOEKIUIO JIMHUM NEPECEUECHMS 3aJaHHBIX
ITOBEPXHOCTEN Ha 3aJAHHYIO IIJIOCKOCTb.

KourpouabHas padora Ne 1
(mo Teme: «OCHOBBI JINHEHHOM AJITeOPbI»)

1. Jlnst nanHbix Matpuil A v B 1 3a1anHbIX yucen a, 3

~7 3 0 3 7 5
A=|-1 1 3|,B=|-2 6 0/ a=6,p=3
5 26 10 3 -8

Tpebyercs Haitu: 1) AB; 2) aA - B; 3) BA — E, rne E — eaunuunas
matpuna, 4) rpancrnonupoBanubie Matpuisl AT u BT

1 2 -3 -1

0O 5 1 2
2. BBIUMCIUTD ONpECIUTENh MATPULTHI 4 —

1 -1 0 1

31 2 4

CJIETYIOITUMU CITOCO0aMHU:
a) pasI0KCHHEM I10 3JIEMEHTaM KaKOW-HHOYIb CTPOKH; 0) pa3IoKeHUEM TI0
AJIEMEHTAM KaKOr0-JI1u00 CcToiI0na



2
1

. Ilo 3anmannoii marpuine A: A=

[\ \S)

3
0|. maiitm eé obparayro A u
-1 1

IPOBEPUTH PABEHCTBA
A-A'=AT-A=E.

-1 2 5 -1
. Ilpu 3amanabIx MmaTpuax AuB 4= ,-B = .
_— pan (3 4} (6 2j

HAaWTH HEU3BECTHYI0 MaTpully X, YJOBIETBOPSIOUIYI0O MAaTPUUYHOMY
ypaBHeHuo AX = B.

. Halitn oOmiee pemieHue JaHHOHW CHCTEMBI JIMHEHHBIX anreOpanyecKux
ypaBHEeHU MeTosioM ['aycca:

X, +x, +3x;—2x, +3x, =4,

2x, +2x, +4x, —x, +3x, =6,

3x, +3x, +5x; —2x, +3x, =6,

2x, +2x, +8x; —3x, +9x, =14.

. BeruucnauTh paHr 3aJlaHHON MaTPUIIbI

1 2 3 4
A=|2 4 6 8
3 6 9 12

Kontpoabnas padora Ne 2
(mo Teme: «OCHOBBI BEKTOPHOM aJIre0pbl»)

. Jlanbl BEKTOPBI: a=(2-1-2); b=(8-4,0). Haiitn BEKTOPBI
¢ =2a, d=b-a. OnpenenuTs JJIMHBI BEKTOPOB ¢ u d , CKaJISIPHBIN

KBAJpaT BEKTOpPa d , CKAISAPHOE NPOU3BENECHHE BEKTOPOB ¢ u d , Yrol
MEXIy BEKTOPAMU ¢ u d .

. Jlokazate, uto TOoukm A(2;1;0), B(0;4;-3), C(-2;3;-5), D(2;-3;1)
ABJISIFOTCS BEpIIMHAMU Tpanenuu. Haltu 1MHbI €€ OCHOBaHUM.

V2
. Bekroper @ u b obGpasyror yrom @ 5 Haiitu pnuHy BekTopa

¢=2d-3b,ecnu la| = 2; ‘5‘ =1.

. Janbl KOOPIVHATBI BEPIIUH YETBIPEXYTOJIbHUKA ABCD:
A(-4-3;-2), B(2;,-2;,-3), C(-8,-5;1), D(4;,-3;—-1). Jloka3aTh, 4TO
€ro IMaroHajau B3auMHO NEPICHINKYJIISPHBL.

. HaiiTu ckanspHoe nmpousBeieHUe BEKTOPOB: p=i —3/ +k; G=1i +j—4k .



6. YcTaHoBUTh, OyAeT 1 TpeyroiabHuk ¢ BepmmHamu A(-3,4), B(-9,6), C(5,2)
pPaBHOOEIPEHHBIM.

7. HaiitTu HanpaBisIFOIME KOCHHYCBI BEeKTOpa d=m+2n-3p, eciau
m=(4,5,-2), n=02,-11), p=(43-2).

8. HMauwl Bextopul d = (1;2; —1),79) = (3;—1;—2). Bruucaurs [Zc'i —
b x @+ 2b].

9. YHpocTuth BblpaxkeHue: [2d — 3bxd+ 41_5]

10.Hafitu  muiomiaas  TpEyrojibHMKa ¢ BEpIIMHAaMM B TOYKax
A(2;2;2), B(13;3) C((342).

11.IlpoBepuTh, SBIAIOTCA JH BEKTOpa d=(1;2;2), b =(2:57) ¢&=(1L—-1)
KOMILTAaHAPHBIMH.

KounrpouabHas padora Ne 3
(mo Teme: «IIpsimasi ¥ MJIOCKOCTBY)

JIONIOJIHMTD ONpeae/IeHHUs
(1 6as)

1. Oo61ee ypaBuenue miockoctu uMeet Bua: Ax+By+Cz+D =0, rue
A,B,C— KO2(PHUIIMEHTBI, KOTOPBIE
Ax+By+Cz+D, =0;

JlaHHas cucrema 3aJ1a€T
Ax+B,y+C,z+ D, =0.

BriOpaTh NpaBUIIbHBIN OTBET:

(2 6a1a)

3. Kakoe 13 nepedrcieHHbIX YPaBHEHHM 33J1a€T MPSMYIO?
a) 2x>+y—1=0; 0) —xy=35;
B) —x+5y—1=0; r) 4x> —7y>+1=0.

4.

VYpaBHeHHME IIOCKOCTH, KOTOpas NPOXOJHUT Yepe3 TOYKY A(I;O;—l),

TIEPIEHUKYIISPHO JAHHOMY BEKTOpY 7 (—2;3; —1) HMECT BU:

a) 2x—3y—z+4=0; 0) 2x+3y—z+1=0;
B) 2x+3y—z+3=0; r) 2x+3y+1=0.
5. Kaxk B3aumuo pacmosioxenst npsimbie X+5y—4=0 u 2x+10y—-1=0?
a) MEPEeCEKAOTCA MO TPOU3BOJIBHBIM YIIIOM; 0) mapajuiebHBI,
B) MIEPECEKAIOTCS MO/ MPSIMBIM YTJIOM; ') COBIAJALOT.
6. KaHoHHnueckoe ypaBHEHHE NPSIMOW HA TIIIOCKOCTH, IPOXOIALIEN Yepes
TOYKH A(l;—2) u B (—2;4) :
2) x+1:y—2; 6) x—1:y+2;
3 —6 -3 6

B) 2x+y+1=0; r) 2x+y=0;




YCTAaHOBHUTH COOTBETCTBHE:
(4 6a11a)

7.

1. IIpsimast , mpoxosIIast 4epes3 ABe TOUKH A2x-y+1=0
M (0;1) 1 M,(2;4)

2. [Ipsimast ¢ yrimoBeIM KO3 GUIIHEHTOM 3, B.4x+3y—-12=0
npoxosiias yepe3 touky M (2;1)

3. TIpsimasi, oTcekarolas Ha ocu abCIMCC U OCH C.3x-2y+2=0
OpJIMHAT COOTBETCTBEHHO OTPE3KH 3 U 4

4. IMpsimast, mpoxosarias yepe3 Touky M (0;1) D.3x—y-5=0
BJI0JIb BekTOopa § =(2;4)

Pemute 3agaun:
(1 6a1)

8.

Jan tpeyronsHuk ABC. KoopauHatsl AByX €ro BEpLIMH paBHbI
COOTBETCTBEHHO A(3;5) u B (—1;2). Haiitn xoopinHaTy TpeTben

BEPIIUHBI, KOTOpas MPUHAICKHT npsiMoit 7x—6y +1=0. [Tnomans
TpEyroJbHUKa paBHa 1.

[TocTpouTh TENNO, OrPaHUUCHHOE JAHHBIMHU MMOBEPXHOCTAME: X+2y+7 =8,
x=3, y=4,x=0, y=0, z=0,

Konrpoabhast pabora Ne 4
(mo Teme: «Kpusbie BTOPOro nopsijika)

. CocTtaBUTh ypaBHEHUE OKPY>KHOCTH, MPOXOIAIIECH 4Yepe3 TpU 3aJaHHbIC

touku: A(0;2), B(l;1), C(2;-2).

. JaHo ypaBHeHUWe 3yHIca: 25x° +169y” =4225. BBIUUCIUTL IIUHBI OCEH,

KOOpAUHATHI (POKYCOB 1 €r0 IKCIICHTPUCHUTET.

. IlpuBecTn K KaHOHMYECKOMY BHIYy YPaBHEHME KpuBOi: x% + 4y?% — 6x +

8y = 3. Cnenatp uepTex.

. 3anMcaTth ypaBHEHUE OKPY>KHOCTH, IMPOXOJsIled depe3 (POKyChl uuica

9x? + 25y2 = 1 n umerowmeii nenTp B Touke A (0,6).

. COCTaBUTh ypaBHEHHE XOPHABI OKPYXKHOCTH X2 + y% = 49, nensmelica B

touke A (1,2) momosnam.

TecToBOE 3a1aHMEe
(o Teme: «[loBepXHOCTH BTOPOI0 MOPSIAKA»)

[ToBepXHOCTH, 3a1aHHAs 1. TpaHCUEHAEHTHOM;

ypaBHeHueM F(x,y,z)=0 , rae 2. anreOpanvecKoil BTOpOro NopsKa;
F(x,y,z) - -MHOrO4JIEH BTOpPOI 3. KBaJIpaTUYHOM;

CTEIICHH, Ha3bIBACTCH. . . 4. MOBEPXHOCTHIO BPAILCHHUS.

B cedyenun koHycCa INIOCKOCTHIO, 1. 3mtmric;




HE MPOXOAIIEH YEPE3 BEPIINHY
Y AMEIONIEN yTOJI HAKIIOHA K
mockoctd OXy, MOTyYuM. ..

CyIHOCTh METO/Ia CEYEHUI
COCTOHWT B CJIEIYIOIIEM. ..

Kakoe u3 1aHHBIX YpaBHEHUI HE
ONPEAEIACT IUINHIPUUECKYIO
MMOBEPXHOCTh

CeueHneM TOBEPXHOCTH
4x* +3y? —12z =0 MIO0CKOCTHIO

X= 5 SABJIACTCA

[ToBepXHOCTH, OnpeaenaeMas
ypaBHEHHEM Xx° + y* = f*(y)
MOJKET OBbITh MOJTy4YeHa
BpaIieHuEM

2 2

x oy
VYpaBHeHHe e + e 2z

OTIpEAEeTISET. ...

2. rurnepooiy;
3. mapabomy;
4. mapy nepecekaromuxcs npsMbIX.

1. reomeTprueckre 0OBEKTHI 331AK0T C
IIOMOIIIBIO YMCEJl, YPABHEHUH,
HEPABEHCTB WJIM UX CUCTEM U U3Yy4aroT
reOMETPUUECKUE CBOICTBA QPUIyp
AHAJIMTUYECKUMU METOJIaMH;

2. CTpOSIT NepeceyeHne JTaHHOU
IIOBEPXHOCTH C IPYTUMHU ITOBEPXHOCTAMHU
BTOPOI'O MOPSIAKA U ONPEIEISIIOT
YPaBHEHUS NOJIyYEHHBIX JIMHUM
[IEPECEUCHMS,;

3. MIOBEPXHOCTH MEPECEKAIOT
IJI0CKOCTSMM, MapajuieIbHbIMU
KOOPJIMHATHBIM TUIOCKOCTSIM, U TIO BUY
JMHUHN TIEpeceueHus CyAsT O
OBEPXHOCTH;

4. MOBEPXHOCTb MEPECEKAOT PA3TUYHBIMU
IPSIMBIMM, IIPOXOASAIIMMH Y€pE3 HAYaAJI0
KOOPJMHAT, U IPOEUUPYIOT ITOIYyYEHHBIE
TOYKH IIEPECEUEHUS] Ha KOOPINHATHBIE
IUIOCKOCTH

2 2

1 —2 + % = 1

Z.Z y2
2. T E = 0

iZ y2 Z2
3. ; + ; - ? =0
4. x*=0
1. snnmunc
2. rumnepbona
3. mapaboiia
4. mapa nepecekarommxcs NpsamMbIx
1. muaum y = f(x),z =0Bokpyr ocu OX,
2. ymHuU y = f(z),y =0Bokpyr ocu Oy
3. muauu z = f(y),x =0Bokpyr ocu Oy
4. muaun y = f(x),z=0Bokpyr ocu Oz
1. sanunTuyeckuit mapadosou;g
2. DIUTUNITHYCCKUAN ITATUHIP
3. runepOosMyYecKuid napadboaou
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4. OJIHOMOJIOCHBIN TUTIEPOOJION]T

BOl'lpOCLI I KOJVIOKBUYMA:

OnpeneneHue aMHEHHOTO npocTpaHcTBa. [Iprmepsl, OCHOBHBIE CBOWCTRBA.
JInHenHast 3aBUCUMOCTh BEKTOPOB.

[TonHas cucrema BeKTOpoB. OCHOBHAA JIEMMa O JINHEHHON 3aBUCUMOCTH.
basucel 1 pa3MepHOCTb. JONOJIHEHHWE JIMHEHHO HE3aBUCUMOM CUCTEMBI
BEKTOPOB 10 Oa3uca.

Koopaunartsl. [lepexon ot ogHoro 6asuca x Apyromy.

[ToanpocTpaHcTBa JIMHEWHOT O ITpocTpaHcTBa. Onepanuu HajJ HUMU.

CBs13b pa3MEPHOCTEN CYMMBI U IEPECEUEHHUS ITOAIIPOCTPAHCTB.

[Ipsimast cymma oAnpOCTPAHCTB.

JIuneiinbie OTOOpPAKEHHUS. N3omopdusmsbl, AMUMOPPHU3MBI 51
MOHOMOP(U3MBI.

10.CBs13b pazMepHOCTEN s/ipa U 00pa3a TMHEHHBIX OTOOpaKEHUH.

2.2. OueHo4yHble cCpeACTBA UIS MPOMEKYTOYHOH  aTTecTaAlluH

(3x3aMeH)

[E—

0 0 N oL

Bonpocs! k 3x3ameny (1 cemecTp)

Martpuiibl (OCHOBHBIE OIIPEEIICHUS, BUbI MATPHIL).
JleiicTBUs HaJl MaTpULIaMU (CJI0’KEHUE, BBIYMTAHUE MATPULl, YMHOKEHHE
MaTpHIbl Ha yucio). MIx cBoiicTaa.

. HevicTBus Hax MaTpuiiamMu (YMHOXEHUE, TPAHCIIOHUPOBaHKUe MaTpul). Mx

CBONCTBA.

Omnpenenureny (OCHOBHBIE MOHATHSA). BbrunciieHne onpeeauTeNnei BTOporo
U TPETHETO MOPSAIKOB.

CBolCTBa ONPECIUTEIICH.

MuHopsb! 1 ux anredpandeckue gononHeHus. Teopema Jlamnaca.
Beruncienne onpenenuTeneil 4eTBEpTOro U BhIIIE MOPSIKOB.
DnemeHTapHbIe TpeoOpa30BaHUs MATPHUIL.

. O6partHas maTpula, €€ BHIYUCICHUE U CBONCTBA.

10 ba3ucHbIi MUHOP MaTpHIIBL.

11.Panr matpunsl. Ero cBoiicTBa.

12.9xBuBaneHTHbIC MaTPUIlbl. CITIOCOOBI BRIYUCIICHUS PAHTa MATPHIIHI.
13.CucreMsbl JIMHEWHBIX aNreOpanyecKux ypaBHEHHUM (OCHOBHBIE MOHATHUA).
14.Pemienrie HEBBIPOKIAECHHBIX TUHEUHBIX CUCTEM. MaTpUUHBIA METO

peLIeHUs] CUCTEM YPaBHECHUM.

15.Pemenre HEBBIPOKAECHHBIX JTUHENHBIX cucteM. Meroa Kpamepa.
16.Pemenrie mpon3BoOJIbHBIX cucTeM ypaBHeHH. Teopema Kponekepa-

Kamnemnm.



17.Meton I'aycca pelieHus JIMHEHHBIX CUCTEM.

18.Pemenne cucTeMbl OTHOPOIHBIX JTUHENHBIX YPABHEHUN.

19.BekTopbl (OCHOBHBIE ONPE/ICTICHHUS ).

20.JIunelinble onepanyy HaJl BEKTOpaMH (CII0KEHHUE, BBIYUTAHUE, YMHOKEHUE
BEKTOpa Ha 4ucio). x cBoiicTBa.

21.1Tpoexnunst BEKTOpa Ha OCh, CBOMCTBA IIPOCKIIUM.

22.PaznoxeHne BekTopa o opram. Moaynes Bekropa. Hanpasistomue
KOCHUHYCBI.

23.CucremMa KOOpAMHAT B IPOCTpaHCTBE. JlefCTBUSA HaJl BEKTOpPaMH,
3aIaHHBIMHA CBOMMH KOOPJIHHATAMM.

24.CkansipHO€ POU3BEIECHNUE BEKTOPOB.

25.Anrebpanyeckue CBOWCTBA CKAJSIPHOTO IIPOU3BEICHUS.

26.HeobxonuMoe 1 J0CTaTOYHOE YCIIOBUE MEPIEHANKYIISIPHOCTH BEKTOPOB.
OpTOroHaIbHOCTH BEKTOPOB. YTOJ MEKIY BEKTOPAMH.

2'].BeIpaxxeHne CKaJIsipHOTO IPOU3BENCHUS B IEKaPTOBBIX KOOPAUHATAX. YTOJ
MEKy BEKTOpaMH. /mmHa BeKTopa.

28.11paBble u neBBIE TPOUKN BEKTOPOB. ONIpeaeieHue BEKTOPHOTO
IIPOU3BEACHUS BEKTOPOB.

29.CBs3b BEKTOPHOTO MPOU3BEACHUA C KOJUIMHEAPHOCTHIO BEKTOPOB. Teopema
O BBIP@KECHMHM IUIOIIAM NTapaJuIeNIOrpaMMa 4Yepe3 BEKTOPHOE MPOU3BEICHHUE.

30.CmenianHO€E NMPOU3BEICHUE TPEX BEKTOPOB, €T0 TEOMETPUUECKUN CMBICIL.

31.“CoueraTenpbHoe” CBOMCTBO CMEIMIAHHOTO Mpou3BeacHus. CBs3b
CMELIaHHOTO MPOU3BEICHUS C KOMIUIAHAPHOCTBIO U JINHEWUHON
3aBUCHMOCTBIO BEKTOPOB.

32.AnreGpanyecke CBOMCTBA BEKTOPHOIO IMMPOU3BEICHHS.

33.BrIlpaxkeHue BEKTOPHOIO ¥ CMEIIAHHOIO ITPOU3BEACHUI Yepe3 I€KapTOBbI
KOOPJAWHATHI.

34.]IBOIIHOE BEKTOPHOE IPOU3BEICHUE.

Bonpocsl k 3k3amMeny (2 cemecTp)

[E—

CucreMa KOOpAMHAT Ha IJIOCKOCTU. Buasl cuctem KOopAnHAT.

CucreMa KOOpAUHAT B MIPOCTpaHCTBE. BUabl cucTeM KOOpAUHAT.

[IpunoxeHuss MeTO/1a KOOPJAWHAT HA TJIOCKOCTH (PACCTOSIHUE MEXIY ABYMS

TOYKaMH, JEJECHHE OTpe3ka B  JAHHOM  OTHOILICHWH, IUIOLIAJb

TPEYTOJIbHUKA).

4. Tlpeobpa3oBanue cUCTeMbl KOOpPAWHAT (MapaiyIeNIbHBIA MEPEHOC, TTOBOPOT
ocell KOOpJIUHAT).

5. JIuanm Ha miaockocTu. OcHoBHBIE NMOHATHS. CIIOCOOBI 3aJaHus JIMHUKA Ha

IIJIOCKOCTH.

OO1ee ypaBHEHUE PSIMON Ha MJIOCKOCTH. BO3MOXKHbBIE YaCTHBIE CITyYau.

OCHOBHBIE TUIBI YPABHEHHUS MTPSAMOM Ha IITIOCKOCTH.

ITonsspHOE ypaBHEHHE NIPSAMOU Ha IIJIOCKOCTH.

HopMmanbHOE ypaBHEHME NIPSIMOM HA IUIOCKOCTH.

W

© N



10.  Ily4ok mpsAMBIX HA IJIOCKOCTH U €T0 YpaBHEHUE

11.  OcHoBHBIE 3amauun O MPSAMOM Ha IUIOCKOCTH (Yroa MeXAy HpsIMbIMH,
YCJIOBHSI TAPAJIIEIBHOCTH U MEPIEHIUKYISIPHOCTU JBYX MHPSMBIX, PACCTOSIHUE OT
TOYKHU JIO TIPSIMOIN)

12. YpaBHeHME NOBEPXHOCTH B MpOocTpaHCTBE. OCHOBHBIE MOHATHS.

13. VYpaBHeHue NMHHUH B IPOCTpaHCTBE. OCHOBHBIE TOHTHS.

14. VYpaBHeHHME  IUIOCKOCTH,  MpOXOJSIIEd  4Yepe3  JaHHYK  TOYKY
NEPIEHANKYJIIPHO TaHHOMY BEKTODY.

15. OcCHOBHBIE TUIIBI YPABHEHHUS INIOCKOCTH.

16. HopmasbHOE ypaBHEHHE IIJIOCKOCTH B BEKTOPHON U KOOpAUHATHOM (hopMax.
17.  OcHOBHBIE 33aJaud O IUIOCKOCTH (Yroi MEXIy IUIOCKOCTSIMH, YCIOBHS
NApPAJLIENBHOCTH U NEPIEHAUKYJIIPHOCTH INIOCKOCTEM, PACCTOSIHUE OT TOYKH 10
IIJIOCKOCTH).

18.  IIpssmas B mpOCTpaHCTBE: BEKTOPHOE YPaBHEHHUE.

19. IlapameTrpuyeckoe ypaBHEHHE NPSIMOM B IPOCTPAHCTBE.

20. KaHOHMYECKOE ypaBHEHUE MPSMOU B POCTPAHCTBE.

21.  VYpaBHeHHE NpsIMOU B MIPOCTPAHCTBE, MPOXOAAIICH Yepe3 JBE TOUKHU.

22. OO0mee ypaBHEHUE MIPSIMOM B MPOCTPAHCTBE.

23. OcHOBHBIE 3aJaud O NOPSIMOM B NPOCTPAHCTBE (Yrojd MEXKIy MPSMBIMU,
YCJIOBHSI MAPAJUIEIbHOCTH U NEPIICHIUKYJISIPHOCTH MPSMBIX B IPOCTPAHCTBE).

24.  OcCHOBHbIE 33/1a4d O MPSIMOW U IUIOCKOCTH B NPOCTPAHCTBE (YTOJI MEXAY
OpsIMOMl M IUIOCKOCTBIO, YCJIOBHMSI NapajuIEIbHOCTH MW NEPHEHIUKYJIPHOCTH
MPSIMOM U TNTOCKOCTH).

Bonpocsl k 3k3ameny (3 cemecTp)

VYpaBHeHuEe TUHUH B IpocTpaHcTBE. OCHOBHBIE MOHSATHS.

Kpussie 2-ro nopska. OCHOBHbIE XapaKTepUCTUKU. BUapl.

Ommunc. CoiicTa. ['paduk. BeiBol KAHOHUYECKOTO ypaBHEHUSI.
OxpyxHocTb. CBoiicTBa. ['padguk. BeIBOJ KaHOHUYECKOTO YPAaBHEHUS.
OKCLEHTPUCHUTET IJUINIICA U OKPYIKHOCTH. J{UPEKTPHUCHI.

['unep6ona. CaoiictBa. ['paduk. BriBom KaHOHMYECKOTO ypaBHEHUS.
ComnpsikeHHas TunepooIa.

7. AcUMNTOTHI TUIIEPOOITBI. DKCIIEHTPUCHUTET.

8. Ilapabona. CpoiicTBa. ['paduk. BeiBOJ KaHOHUUYECKOTO YpaBHEHUSI.

9. BbIpoKI€HHBIE CITy4au KPUBBIX 2-T0 MOPSIIKA.

10.0nTrueckue cBOKMCTBA KPUBBIX 2-TO MOPSAKA.

11.ITocTpoeHHnE KPUBBIX B MOISPHOM CUCTEME KOOPAUHAT.

12.YpaBHEHHE NOBEPXHOCTH B IPOCTpaHCTBE. OCHOBHBIE MMOHATHS.
13.1ToHsATHE TOBEPXHOCTHU 2-TO MOPSAIAKA.

14.TloBepxHOCTH BpaIlleHUs U TTPEoOpa30BaHUE CHKATHSI.
15.9nmuncounast. CroiictBa. ['paduk.

16.Cdepa. Cpotictpa. ['paduk.

17.I'unepbononapl. CroiicTBa. ['paduk.

18.TTapabonouasi. CroiictBa. ['paduk.

SNk =



19.Konychl.

20.1{unmuHapuyecKkre NOBEPXHOCTH.

21.Meton ceueHn.

22.HenonHble ypaBHEHUS ITIOBEPXHOCTH 2-T0 TOPSIIKA.

23.KommuiekcHble uncia. ApudMeTHYeCKUe Omneparuy HajJa KOMIUICKCHBIMH
YUCIIAMH.

24 Moaynb M apryMeHT KOMIUIEKCHOTO 4ucia. KOMIUIEKCHO CONpshKEHHOE
YUCJIO.

25.I'eoMeTprUECKUi CMBICT KOMIUIEKCHBIX uncell. KoMIIeKkCcHas mIOCKOCTb.

26.Tpuronomerpuueckas M Moka3zareiabHas (OPMbI 3alUCH  KOMIUIEKCHOTO
qyucia.

27.®opmynsl  MyaBpa. Bo3BeneHue B I1EIyI0 TMOJOXKUTEIbHYIO CTEIECHb
KOMIIJIEKCHOI'O YHMCJIa.

28./3BnevyeHne KOpHsA U3 KOMIUIEKCHOTO YUCJIa.

29.JIunennble npocTpancTBa. OnpeneneHue.

30.ba3uc u koopauHatel. Pa3mMepHOCTD.

31.130mMop(hr3M KOHEUHOMEPHBIX TUHEHHBIX TPOCTPAHCTB.

32.I1peobOpa3zoBanuie 0a3UCOB U KOOPAUHAT U BEKTOPOB.

33.IloanpocTpaHcTBa JIMHEMHOTO TPOCTPAHCTBA.

34.0npenenenne EBknmMaoBsl npocTpancTsa. [Ipumepsr.

35.HepaBenctBo Komm-byHSIKOBCKOTO.

36./InuHa 351eMeHTa U yroJl MEKIy 3JIEMEHTaMU B €BKJIMI0BOM ITPOCTPAHCTBE.

37.0pTOHOPMUPOBAHHBIN 0a3UC KOHEYHOMEPHOI'O €BKIIU0BA IPOCTPAHCTBA.

38.1lonsiTne nuHelHOrO oneparopa. JleicTBUs HaJ JIMHEMHBIMU ONIEPATOPAMH.

39.Co0cTBEeHHBIC 3HAUCHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO ornepaTopa.

40.KBanpatuunbie HOpPMBI.

Bomnpocs! 1 3a1aHus ISl AUATHOCTHYECKOM PadoThI

Munop M3, sneMeHTa as; 3aJaHHON KBaJpaTHOM Marpuilbl A o0Opa3oBaH U3
DIIEMEHTOB, OCTABIIMXCS MOCIIE BBIYEPKUBAHUSA
JI1s kKakoil MaTpHIlbl HE CYIIECTBYET OOpaTHast K Hei?

Yemy paBeH ONPENEINUTENb BBIPOKICHHOW MATPULIBI?

Ilepeuncnure METOABI, C TOMOIIBI KOTOPBIX MOKHO BBIYUCIIUTD ONPEAEIUTEID
TPEThEro nopsaka?

Marpuna A = (g

Pemas cucremy 4-x JIMHEHHBIX YpaBHEHUM ¢ 4-Ms1 HEU3BECTHBIMU MeTOIOM [ aycca
1 59 1|3

:;) .3anuiuuTe YyeMy paBHa MaTpuLa 4A.

ITOJTyYHIIM MaTPULLY 8 g 32 g g
0 0 0 OIl11

CKOJIBKO pellIeHN UMEET TaHHAasl cuctema’?
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11

12

13

14

15
16

17

18

19

20

21
22
23

2x, +x, =3,
Jlana cuctema JHMHEWHBIX YpaBHEHHM X, — x;=1,. SBnserca 1mm
X, +4x,=0
2 1 3
OCHOBHOW MAaTpUIICH CUCTEMBI TaHHAsA Marpuua |1 -1 1 ?
1 4 0

S5x,+2x,=4

Pemuts cucremy ypaBHenuii o ¢popmynam Kpamepa:
Tx,+4x, =8

Jlanbl MaTpuipl A = 12 uB= -15 . Haiitn >nemenT 1-i1 cTpoku u 2-
p p

3 4 -2 6
oro crosdia cyMMbel A+ 2B.
2 -4 -2
A=[3 -1 4

JIns MaTpHIbI 0 1 2

MOOOYHOU THaroHaIn

YKa3arb CyMMY OJJICMCHTOB, PACIIOJIOXCHHBIX Ha

1
BprauciauTe onpenenurensb

2‘
5 2
0

YeMmy paBeH MUHOD DIIEMEHTA a,, ONPEACITUTEN ?

JUtst RaHHBIX BeKTopoB @ =2i +2] —k u b =3i —2j + 5k maiitn ckamspHoe
POU3BE/ICHHUE.

Haiitn Moxyus Bexktopa ¢~ 2i +2j -k

3anuIImTe yCIOBHE OPTOrOHALHOCTH JIBYX BEKTOPOB.

Berunciure (2i—j)- j.

Slensrorcs M Bektopel a=-3i+j—2k wu  b=6i —2]+4k
KOJJTMHEAPHBIMHU?

Jansl koopauHatel Touek A (2,-5,3) , B (2,7,-2). Haiitu Mmomynb BexkTopa AB .

Onpenenurts CyMMy BEKTOPOB
CB + AB

Beruuciure (2; X %) . 2_]

MoryT 51 BBICTYTIaTh TPHU KOMIUJIAHAPHBIX BEKTOpa 0a3MCcOM B IPOCTPAHCTBE?
UTto Takoe OPTOHOPMHUPOBAHHBIN Oa3uC?
[TepeuncinTe mpaBuiIa HAXOXKICHUSI CyMMbI BEKTOPOB.
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26

27

28

29
30
31
32
33

34
35

36

37

38

39
40

41

42

43

Kak cBsi3aHO CBOWMCTBO KOJJIMHEAPHOCTH BEKTOPOB C HX BEKTOPHBIM
MPOU3BEICHUEM ?

Hoxka3zarb, uto Touku O (0;0;0), A(1;2;0), B(2; 1; -5 ), C (3;1;5) nexar B ogHOM
IJIOCKOCTH

—

a

—

b

=3,

JlaHbl OpPTOrOHAJbHBIE BEKTOPHI @,b , mpuuem =4 . Onpenenuts

‘a -b
B qcMm 3aKJIIOYacTCA CBOfICTBO aHTI/IKOMMYTaTI/IBHOCTI/I BeKTOpHOFO

MPOU3BENCHUS ?
3anummuTe QopMyly, MO KOTOPOMl OIpenenseTcss IUIOMIaab TPEYTroJbHUKA,

Ja+b

IIOCTPOEHHOIO Ha BeKTOpax a,b .

UTo Ha3bIBAETCSI CUCTEMOM KOOpAUHAT?
Kakue cuctembl KOOpAHHAT BaM U3BECTHBI?
N3BecTHBI KOOpJAWHATHI TOYKHM B JEKapTOBOW cucteMe koopauHart A (1,2).
OnpenenuTs ee KOOPAUHATHI B TOJIIPHON CUCTEME KOOPANHAT.
Janel koopauHatel KoHIOB oTpe3ka AB: A(1,-2,3) u B (-4,5,1). Haiitu
KOOpPJWHATHI TOUKA M, KOTOpas IEIUT 3TOT OTPE30K MOMOJIaM.
Haiitu paccrosiuue mexay nasymst Toukamu A(2; 3) u B(—4; 1).
VYkazars 4eMy paBeH YIIIOBOM KO3 PHUIIMEHT MIPAMOi y = 3x + 4.

- - . X3  y+2
Yka3aTh HaNPABIAIOIINI BEKTOP S MPAMOH — =~ —
[Ipsmas ¢ yrioBbiM ko3(puimentoM 3 npoxoaut gepes Touky M (2;1)
3anuumTe ee ypaBHEHHUE.
VYkazarb KOOPIAWHATHEI HOPMAJIBHOTO BEKTOPA I TAHHOU MPSAMON
2x—y+1=0.
ChopmynupyiiTe yclaoBUE MNapaJICIBHOCTH JIBYX NPSMBIX Ha IJIOCKOCTH,
3aIaHHBIX ypaBHEeHUsIMU: Y = k;x + by, y =ks x + bs.
Haiitu yron mexay miockoctsmu x—3y+5=0, 2x—y+5z-16=0.

3anumure o011ee ypaBHEHUE MIIOCKOCTH, H300paXECHHOM Ha YEPTEKE.

X

x—4 y+3 z-1
6 -5
TOYKH, Yepe3 KOTOPYIO IIPOXOAUT ITa IpsMas.

3anucarb KOOpAMHATHI HOPMAJILHOTO BEKTOpA AJIS JAHHOM MIIOCKOCTH
10x— 12y +2z+4=0

IIpsmasg 3amaHa ypaBHEHUEM VYKaXXuTe KOOPAUHATHI

X Z .
InockocTh 3a/laHa CIEAYIOIIUM YPAaBHEHUEM: §+ 2 + 5 =1. Vkaxure kakou

OTPE30K OHA OTCECKACT 110 OCH OPAHHAT.
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TLI0CKOCTh 3a1aHa CEYIONHM ypaBHeHeM: X 6y =102+6=0 33pymmre

ypaBHEHUE NapAJIETbHON MIJIOCKOCTH.

[Tnockoctu ¢ ypaBHeHHsIMU 0 2x + y + 3z -1=0m 4x + 2y + 6z + 5 =0
SBIISIIOTCS :

HazoButre BuA KpuUBOW U 3alUIIMTe €€ KAHOHUYECKOE YpaBHEHHUE

Vka3zarh paguyc JaHHOM OKpyx)HOCTH (x — 3)* + 17 =4,

VKazarh KOOpIUHATHI LEHTPA JAHHOM OKpy)KHOCTH (x + 5)* +)? =9,

3anumuTe ypaBHEHHE JJUIUIICA C IIEHTPOM B Hadalle KOOPAMUHAT, OOJbIlas
MOJIyOCh KOTOPOTO paBHa 4, a MEHbIIIas paBHa 2.

CKOJIBKO OCell CUMMETPUHU UMeeT Tunepoosna’?
2 2

YKaXute KOOPAMHATHI BEPIIMH JAHHOIO JUIMIICa — + Y 1.

Kakyto KpuByrO BTOpPOro TIOpsiIKA OINKCHIBAET JAHHOE YypaBHEHHUE
2
(x + 1) = 4( y-— 3) ? YKa)kuTe KOOPIAUHATY BEPUIUHBI.

B dem 3akirodaeTcss ONTHYECKOE CBOMCTBO AJUIHIICA?

YCTaHOBUTH, KAKOW reOMETPUYECKHI 00pa3 onpeAenseTcs: ypaBHEHUEM
2 —

x“—4x=0.

YCTaHOBUTH, KAKOM r€eOMETPUYECKHI 00pa3 onpeAenseTcs: ypaBHEHUEM

x2 y2 Z2
+

16 9 4
VYKaxute BUJl MOBEPXHOCTH. 3ANUIIUTE €€ YPABHEHHUE.

-

g

)




58 VYkaxuTte BUJ MOBEPXHOCTH. 3AMUIIUTE €€ ypaBHEHUE.

60
61
62
63
64
65
66

67

68

69

70

z A

3anuiuTe ypaBHEHUE THIEPOOTNYECKOro HUIMHAPA ¢ 0cbio Oy.

3anuiuTe ypaBHEHUE JUIMITHYECKOro napadonouna, ¢ ocbto cummerpuu Oz.

Kaxkue kpuBbie 00pa3yroTcsi B CEUEHUH KOHYCA MIIOCKOCThIO?

B uem 3axiroyaeTcsa METOI CEUEHUN?

CocrtaButh ypaBHeHHUE c(Epbl C IEHTPOM B TOUKe (3,-5,-2) ¥ paguycom 4.

Kakue cymecTByoT 1Ba THIA runepooiaona?
2

Y

X
Yemy paBHBI NOIYOCH Y JAHHOTO JUIMIICOMA e + 2+
1

2

9

2
X
HazoBuTe MoBEpXHOCTh, 3a/IaHHYIO0 YPaBHEHUEM e +
|

2
X
Ha3oBuTe noBepxHOCTh, 341aHHYI0 YPABHEHHEM e +
1

2
Ha3zoBuTe moBEpXHOCTH, 3aJaHHYI0 YPABHEHUEM i +

2
X
HazoBuTe noBepXHOCTh, 3aIaHHYIO0 YpaBHEHUEM e +
1

2

Y

2
<

9

2

Y

2
Z

2

Y

4

2z7.

1.

2
<

9

4



. O0pa3zen opopmileHUs IK3aMEHAMOHHOT0 OMJieTa

MUHHUCTEPCTBO NPOCBEIEHUA POCCUHCKOM ®EJIEPAIINA

PEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/U/KETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHHWE BBICIIEI'O OBPA30BAHUA
«JIYTAHCKHUH I'OCYJAPCTBEHHBIN IMEJATOIr MYECKA YHUBEPCUTET»
(PI'bOY BO «JII'TTY»)

IO JUCHUII/IUHE: «KAHAJIUTHYECKASI TeOMeTPHsl M JIMHeliHas ajredpay

4 ctyaeHToB 1 Kypeca

HNucTuTyT QU3NKO-MaTEMAaTHYECKOr0 00pa30oBaHusi, MH(POPMAIIMOHHBIX U
00CJIy’KMBAIOIIUX TEXHOJIOTHI

Kadenpa Boiciieii MaTeMaTHKH M METOAMKH NMPENOJIABAHUS MAaTeMATUKHU

¢popma o0yuenus ouHas

Koa. Hanpasienune noarorosku 44.03.05 Ilexarornyeckoe oopa3oBaHue (¢ AByMsi

HEOQHJ’IHMI/I!

IIpoduiar MaTemaTuka. JKOHOMHKA

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Marpuubl (OCHOBHBIE ONIPEIENICHUS], BUIbI MATPHII).
2. CkansipHOoe npou3BeACHUE BEKTOPOB.

8 -9

3. BBIYUCINTE ONPEEIUTEND, CBEACHUEM K TPEYTOJIbHOMY BUAIY: |/ —2

5 -3

4. Hanitu miomane TpeyrojibHuka ¢ Bepmunamu A(2,-1,2), B(1,2,-1), C(3,2,1),
HCIIOJIb3YSl BEKTOPHOE MPOU3BEICHUE.

W -1 =

6
9
3 .
4
1

VYTBepxkaeHo Ha 3aceqanuu kadgeapsl BM u MIIM, npoTtokoit Ne ot 20__ rona.

DK3amMeHaTop 1O.H. Kanaiino

3aBenyromuii kadeapoi SL.I1. KpuBko



