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1. Ilean ocBOEHUN TUCIUILIHHDI

[lens oOCBOEHUS IUCUMIUIMHBI — (OPMHPOBAHHUE TOTOBHOCTH Oyaymiux OakalaBpoB K
IPOEKTHOM U IPOM3BOJICTBEHHO-TEXHOJIOIMYECKOM JESITEeIbHOCTH B IPEAMETHOW objactu
"[IporpammMHas nHxeHepus'.

2. Mecto nucuuminabl B cTpykrype OIIOIT BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oaszupyercs JaHHas AUCHUIUIMHA:
[IIx0JIbHBINA KypC MAaTEMaTUKH.

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITIINHBI HGOGXOI[I/IMO KakK

MMpEaAICCTBYIOIICEC:
CTaTUCTHKA.

Maremarnueckuili aHaJIN3.

TCOpI/IH BepOHTHOCTeﬁ n MaTceMaTU4CCKasa

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJINpYyeMble AOCTHKECHUS
KOMIIETeHIH U KOMIIeTeHIHii I[lnanupyemMble pe3y/bTaThbl 00yUeHUsI
(ko m (ko m
HAaWMEHOBAHHE) HAaWMEHOBAHHE)
[TK-9 Cnocoben IK-9.1 3HaTh: OCHOBBI MATEMATHKHU MPU PEIICHUU 3a7a4 Kypca
MIPUMEHSATH § 3naer OCHOBEL JTUHENHON anreOpbl U aHAIUTUYECKOM TeOMETPHH
MaTeMaTU4eCKUil aHANN3A NAHHLX, YMeTh: IPUMEHSITh OCHOBBI MAaTEMATHUKH TIPU PEIICHUN
annapar Juis aHamsa | o pa3IMYHBIX 3a/1a4 JAHHOTO Kypca
JAHHBIX U ONTHMU3ALAE X Branets: 3HaHUSMHU OCHOB MaTE€MAaTHUKHU TPH PEIICHUU
OHTI/IMI/I;"iaHI/II/I MaTEMATHIECKHE 3aJlay, CBSJ3aHHBIX C OCHOBHBIMHU TIOHATUSIMU U
Mozeen TIOZXOEL qus | METOZAMH  Kypca; 0a30BbBIMU SHaHHAMH B oOnactu
TOCTPOCHHS TUHENHON anreOphl U aHATUTUYECKOM TEOMETPHH
MoeIen
I1K-9.2 3HaTh:  TEOPETHUYECKHME M  HKCIEPUMEHTAJIbHbIE
Veer HCCIIEIOBaHUS 00BEKTOB npoeccuoHaIBHOM
pHMEHSATS NESATEIbHOCTH
MATEMATHUCCKIE YMeTh: MPUMEHSTh TEOPETHUECKUE u
METOJIb 1 SKCIEPUMEHTAIIbHBIE HCCIEAOBaHUS MpPU PELICHUU

MOJEIH I
aHaJIM3a JAHHBIX

3aJa4 JJaHHOTO Kypca

Brnagers:  COBpeMEHHBIMM  TEOPETUYECKUMH U
IKCTIEPUMEHTAILHBIMU UCCIIEIOBAHUSIMH TIPU PEIICHUHN
npoeccHoHANBHBIX 3aa4

I1K-9.3

Bnaneer
HaBbIKAMHU
MIPUMEHEHUS
MaAaTEMAaTHUYICCKOT' O
anmnapara s
aHaJIM3a JaHHBIX
" OIITUMH3AIINU
MoJeen

3HaTh: OCHOBHBIE METOJbl JIMHEHHOW anredpbl u
AHAJINTUYECKONW F€OMETPUH

YMeTh: HUCIOoNb30BaTh METObl JIMHEHHOW anreOpbl U

aHAJUTUYECKOH reoMcTpunu B HpO(I)eCCHOHaHLHOﬁ
JCATCIIBHOCTH
Brnanets: METOJaMH MATEMAaTHYICCKOI'O

MOJICTTMPOBAHMUS MpPH PEHIEHWH 3a7ady JIMHEWUHOMN
anreOphl U AHATUTUYECKOM TEOMETPHUH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monayab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHus, 4. (HamMeHOBaHMe
(pa3neui) (yueoHOii padoThI)
padoThI OLIEHOYHOI0
cpeacTBa)
Pasnen 1 Jlex CucreMbl JTUHEHMHBIX YPAaBHEHUH. 1 1 25 — [Tpakt. 3amanne Nel
Paznen 2 Jlex BekTopsl B IpoCTpaHCTBE 1 1 25 — [IpakT. 3amanme Ne2
Pasznen 3 Jlex YpaBHEHHE MIOCKOCTH 1 1 25 — [IpakT. 3amanue Ne3
Paznen 4 Jlek YpaBHeHuHE NPAMON B IPOCTPAHCTBE 1 1 25 — [Ipakt. 3ananue Ned
Hroro: 4 100




5. O0pa3oBaTenbHbIe TEXHOMOTHH. [Ipy peann3anny nporpaMMbl HCTIONb3YIOTCS

[Ipn peanuszanuu nporpaMMbl JaHHOM JUCLHUIUIMHBI MCIIOJB3YIOTCS JIUCTAaHIUOHHBIE
00pa3oBaTesIbHbIE TEXHOIOTHH.

CamocrosiTenbHast paboTa CTYIEHTOB IPEIyCMAaTpPUBACT M3Y4YEHHE PEKOMEHAYyeMOH
JUTEPATyphl U BBIIIOJIHEHUE IPOBEPSIEMBIX 3aaHUH.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Matepuan ajisi IPaKTUYECKUX 3aHATHI MOXET OBITh IIPE/ICTABICH B BUJE 3a/1ady, 3aJaHuid 1
BApUAHTOB WX pelieHus. B marepuanibl g MPAKTHYECKUX 3aHATUH JODKHBI OBITh BKJIFOUYEHBI
AJIrOPUTMBI IIPOBEAEHHUSI PACUETOB, METOJUYECKUE PEKOMEHJALMHU 0 UX BBIIOJIHEHUIO, ITPUMEP
oopMIIeHHS pEIIeHUs W TOPSAIOK 3allUThl OTBeTa (pelleHus) y mpernojaBaTelns (Hampumep, Mo
AJICKTPOHHOM MOYTE B paMKaX TEOPETHUYECKOTO OOYUECHHUSI IO MEPE BBITIOJIHEHHUS).

CamocrosTenbHas pabota opranusyercs B coorsetctBuu ¢ PI1/I.

7. OneHoOYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemectp Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HaumenoBanue
(WJIH ee 4acTH) OIIEHOYHOI0 CPe/ICTBA
[Tpaktrueckoe 3amganne Nol
1 I1K-9 [IpakTrueckoe 3amanue Ne2
[Tpaktrueckoe 3amanne No3
[IpakTnueckoe 3aganue No4

7.2. TunoBble KOHTPOJbHbIE 3aaHUSl WM HMHbIe MATepPHAJibl, He0OXOAUMbIe IJsl
TeKYIIero KOHTPOJIst

7.2.1. lIpakTuyeckoe 3aganue Nel

Jlana cucrema ypaBHeHuid. Jloka3zarb €€ COBMECTHOCTh. HailTu pemieHne CcucTteMsl
CIEeNyIIUMU crmoco0aMu: HCmonb3ys MeTon [aycca, cpencTBa MaTpUYHOTO HMCUYUCICHUSA,

dbopmyisl Kpamepa.
Ne Ne
Bapu- | Cucrema JIMHEHHBIX yPaBHEHUH Bapu- | Cucrema JTUHEHHbIX YPABHEHHU I
aHTa aHTa
B+ 2% - X, = -12, X — X, —4X; +9X, =22,
1 X o+ 7% — 5X+2% = -9, 6 X, +2X, —4x, = -3,
—2X1 + 5X2 - 6X3 +3X4 = -8 2X1 —3X2 + X3 +5X4 — _3
by - 3, + 2 - % = 2 X, + X, —6X; —4X, =6,
2 X, - 2% + 3% - 4x, = -2 7 2%, +3X, +9x%, + 5%, =6,
D K m A X =6 3%, +4X, + 3%, — 2%, =12
X, — 2X, + X +2 %, = 1 —X; —9X;, —4X, =8,
3 X, — 2% + X - 2Xx, = -3 8 2%, + 77X, +3X; + X, =6,
X = 2%+ X% o+ 6X =5 3%, +5X, +2X; +2X, =4




Ne Ne
Bapu- | Cucrema JIMHeHbIX YPaBHEHU I Bapu- | CucreMa JMHEHHBIX yPAaBHEHUH
aHTa aHTa
X = 2% o+ X - X = 1 X + X, +3%X; —2x, =1,
4 X+ 2% — X o+ X = 3 9 2%, +2X, +4X; =X, =2,
X = 8+ 3 - 3 = -1 4x, +4X, +10x, —5x, = 4
X, + X, — X + 2x, = 3§ X, —2X, + X, = =3,
5 X, X, — X - 2x, = -1 10 33X, — X, —2%; =1,
XX + X, - X + 6x, = T 2X, + X, —2X; — X, =4

PexoMeHgaumnu mo BINOJIHEHUIO 32/ 1aHUSA
Br16op BapuanTa 3a1aHus

r
A, D ’ XK K, T
byksa O |IBM,X|B,JO| VY, |[OI,YC |E,HII , O, nu, 1Q | ILP
3 q 3 11, 17
Ne Bap. 1 2 3 4 5 6 7 8 9 10

OO0pa3en BbINOJHEHUS 3aJaHUS
3ananue
Jlana cucrema ypaBHeHui. Jloka3zarb €€ COBMECTHOCTh. HailTu pemieHue CcucteMsl
CIeNyIIUMU crmoco0aMu: HCmonb3ys MeTon [aycca, cpencTBa MaTpUYHOTO HMCUYUCICHUSA,
dbopmyrsl Kpamepa.
x+2y+z=-1,
{ 3x—y—z=-1,
—2x+2y+3z=>5.
Pemenne. 1. J/lokaxkeM COBMECTHOCTb CHUCTEMBI: COCTaBUM OCHOBHYIO M pacCUIMPECHHBIC

MaTpPUIIBL:
1 -1
A= < 3 —1).
-2 5

Haiinem panru marpui:

2
-1
2

1

1
-1); Ap = 3
3 -2

2
-1
2

1
-1
3

1 2 1
~<O 6 5).
0 0 11
Panr matpuist A paseH 3.
1 2 1]-1 1 2 1|-1 1 2 1]-1
(3 -1 —1—1>~<0 -7 —4 2>~<0 6 5 3).
-2 2 315 0 6 513 0 0 11133

1 2 1 1 2 1
3 -1 —1) ~0 =7 —4) ~
-2 2 3 0 6 5

Panr pacimmpeHHon maTpu
2. Pemum cucteMy meroqoM ["aycca:

1 2 1]-1 1 2 1]-1 1 2 1|1
3 -1 -1f-1|~|0 =7 —4|2 |~{0 6 5|3 |
-2 2 315 0 6 513 0 0 11133

Ilocaennss pacliipCHHasA MaTpulla S5KBUBAJICHTHA CUCTCMC!

bl TaKKC paBCH 3, CJIEA0BATCIIbHO, CHCTEMa COBMCCTHA.

x+2y+z=-1,
{ 6y +5z =3,
11z = 33.

Haxomaum perienvie, HaunHas ¢ HUOKHETO YpaBHEHHUS, TOJTHUMASICh CHU3Y BBEpX:



x=0y=-2,z=3.
3. MaTpuyHblii METOJ:

x—y—z=-1, =
—2x+2y+3z=5.

-5, 3 3)0)-(3)

Haitnem onpenenutens MaTpuIibl:

{x+2y+2=—1,

1 2 1
A=(3 -1 -1|=-3+4+6—-2-18+2=-11.
-2 2 3
Haiinem obpatHyto MaTpuiy:
_ -1 -13_ .. _ 12 1 _
Ay = ; 3l° 1; Ay = |23 |- 4,
As1 = -1 :_1‘A12:1_|—12 3 |:_7’
Ay = _32 31= 5;1‘132=_|3 1_1|2= 4,
A13= _2 2 =4‘;A23=_ _2 2| =_6,

Azs = |§ —21| =7

CocrasiisieM 00paTHYIO MaTPHILY:
5
4
1 4 1
11 11 11
_ 7 5 4
11 11 11|

4 6 7
11 11 11
Haiinem MaTpuily HEeM3BECTHBIX:
1 4 1

11 11 11

<x) 7 5 4 <_1>
y | = — —_—— 11 =
g 11 1 1|\

4 6 7
11 11 11
! -1+ i -1+ ! 5
( 11 11 11 \‘ 0
11 11 i | \G)
(—4) 6 7
ETH (_1)+H (_1)+H 5
4. Meron Kpamepa:
1 2 1
A=13 -1 -1|=
-2 2 3
=1--1)-3+2-(-1)-(-2)+1:-3:2—-1-(-1)-(-2) —
-1.-(-1)-2-2-3-3=-34+4+6-2+2-18 =-11.

Haxoauwm ocraBmmecs onpeaennTesu:



-1 2 1
-1 -1 -1
5 2 3
= (-1)-(-1)-3+2-(-1)-5+1-(-1)-2 - 1-(=1)-5 —
—(-D)-(-1):2-2-(-1)'3=3-10-24+5-24+6= 0

A1=

1 -1 1
A,=3 -1 -1|=
-2 5 3
=1--):3+(C-1)-(-D-(-2) +1:-3:5-1-(-1)-(-2) —
-1-(-1):'5-(1):3:3=-3-2+4+15-2+5+9 =22
1 2 -1
A=(3 -1 -—-1|=
-2 2 5
=1--D-5+2--D-(-2)+(-D-3-2-(CD-D-(-2) -
-1-(-1)-2-2-3-5=-54+44-6+2+2—-30= —33.
Haxoz[HMpemeHHe:xz%:0,y=%=2,Z=AA—3=—3.

OtBer: x =0,y = -2,z = 3.

7.2.2. IlpakTHuyeckoe 3aganue Ne2

HYCTB JaHbl YCTBIPC KOOPAMHATBI BCPIIMHBI HpOHSBOJ’ILHOﬁ MupamMu/ibl. C nomouisio

BEKTOPHOM aJIreOpbl HalaAUTE:

— yroa mexay pedpamu AB u AC,
— momaab rpaau ABC;
— 00beM UpaMUIbIL.

Ne Bap. Koopannartsl Koopaunartsi Koopannartsl Koopannarsl
TOYKH A TOYKH B To4YKH C T04YKH D
1 (1,2,3) (-1, 3,6) (-2,4,2) (0,5, 4)
2 (-1, 2,0) (-2, 2,4) (-3,3,0) (-1,4,2)
3 (2,2,3) (-1,2,0) ©,3,3) (2,4,-5)
4 0,-1,2) (-1,-1,6) (-2,0,2) 0, 1,4)
5 (3,0,2) (2,0,6) (1,1,2) (3,2,4)
6 0, 2,-1) (-1,2,3) (-2,3,-1) 0,4,1)
7 (2,3,2) (1,3,6) 0, 4,2) (2,5,4)
8 (1,0,2) (-2,0, 6) (-3,1,2) (-1,2,4)
9 (2,0,3) (1,0,7) 0,1,3) (2,2,4)
10 (-2,1,3) (-1,1,3) (2,0,2) (2,0,4)

PeKOMeHIIaIII/[l/l IO BBINTOJITHCHHIO 3aIaHUA

Homep BapmanTa 3amaHus MOXHO OIPEACIUTH MO TEpPBOM OykBe (HaMIIMH, HUCIIONB3YS

Tabnuny «BeiOop BapuaHTa 3agaHus». PemeHue pacnuchiBaTh KaK MOKHO MOJpPOOHEe, OMHUCHIBAThH
(bOpMyJIBI, KOTOPBIMH TIOJIB3YETECh BO BpeMs pelieHus — 00s13aTesibHO. O0s3aTeNIbHO JTIOJDKHO OBITH
3alrCaHoO yCJIOBUC 3a/laHUs, OTBCT.

Br16op BapuanTa 3amanus



I
A, D ’ X K, T
byksa O IBM,X |B,IO| YV, |I,Y,C|EHII » O, u, I C | ILP
6] q 3 I, 11
Ne Bap. 1 2 3 4 5 6 7 8 9 10

Oo0pa3en BbINOJHEHUS 3aJaHUS
3ananue
[IycTh naHBl 4YeTHIpE KOOPJIMHATHI BEPIIMHBI MPOU3BOJBLHON mupamMuibsl. C IMOMOIIBIO
BEKTOPHOU ayreOpbl HalANTE:
— yroa mexay pedpamu AB u AC,

— mmomaas rpanu ABC,

— 00BEM mupaMubI:

A(1,0,1),B(2,1,1),€(1,1,1),D(3,1,3).

Pemenue. 1. Haiinem yron mexny pedpamu AB u AC:
HaiineM BEKTOPHI: AB = {1,1,0}; AC = {0,1,0}.

1-0+1-1+0-0 1 +2
cosa = e S
VIZ+ T2+ 0V0+124+0 V2 2
= a=-
)
2. Haiinem miomiaab rpaHu:
ABxAC=|1 1 o|=k 4B xA4C =1{0,0,1}
0 1 0
1 1
S=E\/O+0+12=§(K3.e;{)
3. Haiinem o6bem: AD = {2,1,2}.
11 1 0 4
V==(0 1 0|==(xy6.en).
62 1 2 3

Ortsert:
l.a="1
)
2.5 = 5 KB.el.
3.V = l1<y6. efl.

3

7.2.3. llpakTuyeckoe 3axanue Ne3

CocTaBuTh ypaBHEHHE IUIOCKOCTHP,

MIPOXOAAIIEH dYepe3 TOuKy ANepreHIuKyIsIpHO

BCKTOPY BC. Hammcate ce OGIJ.ICG YPaBHCHUC, a TaAKXKC HOPMAJIBbHOC YPABHCHHUC IINIOCKOCTU B

orpe3kax. CocTaBUTh ypaBHEHHE IUIOCKOCTH P, mpoxoxsamein uepes Touku A, B, C.Haiitu yron

Mex) 1y iockoctamu P u P;. Halitu paccrostHue oT Touku D 710 TIIOCKOCTH P.

Howmep | Koopaunatel Toukn | Koopauuate! Toukn | Koopanuatel Toukn | KoopanHatel Touku
Bap. A B C D
1 (2,5,3) (1,3,5) 0,-3,7) (3,2,3)
2 (-2,3,5) (1,-3,4) (7,8,-1) (-1, 2,-1)




3 (1,1,2) (2,3,-1) (2,-2,4) (-1,2, 2)
4 (1,3,5) 0, 2,0) (5,7,9) (0, 4, 8)
5 (3,-5,2) (4,5,1) (-3,0,-4) (-4, 5,-6)
6 4,5,2) (3,0,1) (-1,4,2) (5,7,8)
7 (5,1,0) (7,0,1) (2,1,4) (5,5,3)
8 4,2,-1) (3,0,4) 0,0,4) (5,-1,-3)
9 4,-3,-2) (2,2,3) (-1,-2,3) (2,-2,-3)
10 (3,1,1) (1,4,1) 1,1,7) (3,4,-1)

PexoMeHnaanuy no BLINMOJTHEHHUIO 3aJaHUA

Homep BapmanTa 3amaHuss MOKHO OIPEICIHWTh IO MEepBOH OykBe (HaMUIUH, HCIIOJB3Ys
Tabmuiy «BeiOOp BapuaHTa 3aaHus». PeleHne pacnuchiBaTh Kak MOXKHO TOJPOOHEE, OMUCHIBAThH
(GbopMyJIbl, KOTOPBIMH TIOJIB3YETECh BO BpeMsl pelieHus — 00s3aresibHo. O0s3aTeNIbHO JIOJDKHO OBIThH
3aIlMCaHo YCJIOBHUE 3aJJaHMsI, OTBET.

Br160p BapuaHnTa 3a1aHus

r
A, @ ’
BykBa O IBM,X|B,JO| VY, |OI,4C |E HII x 0O, n, 11 KT, J,P
C) oq 3 1, 17
No Bap. 1 2 3 4 5 7 8 9 10

OO0pa3sen BbINOJIHEHUS 3aJaHUS

3ananue

CocTaBuTh ypaBHEHHE IIJIOCKOCTH P, mpoxoasiel yepe3 TOUKy AneprneHauKyIspHO

—
BekTopy BC. Hamucate ee o01iee ypaBHEHUE, a TAK)KE HOPMAJILHOE YPaBHEHHE TUIOCKOCTH, B

orpe3kax. CocTaBuTh ypaBHEHHE IIIOCKOCTH P, , mpoxoasmeli yepes Touku A, B, C. Haiitu yron

MeXy Tiockoctamu P u P;. Haiitu paccrostHue oT Touku D 710 IocKocTH P.

A(1,0,1),B(2,1,1),€(1,1,1),D(3,1, 3).

Pemenne. 1. Haiinem BekTOp BC = {1,0,0}.

2. YpaBHEHHE IIOCKOCTH P
1-(x—1)+0-(y—0)+0-(z—1)=0.

3. HopmasibHOE ypaBHEHUE: HHTETPUPYIOLIUNA MHOKHUTEIb

1

+ =1

x —1=0— obLyee ypasHeHwne.




X
HopmanbsHoe ypaBHeHue x — 1 = (. YpaBHEHHE MIIOCKOCTH B OTPE3KAX: 1= 1.

4. YpaBHEHUE IIJIOCKOCTH P;:

x—1 y z-1
2-1 1 1-1|=0;
1-1 1 1-1
x—1 y z-1
1 1 0 |=0;
0 1 0
z—1=
5. Yroa Mexay MiI0CKOCTSIMU:
N 0+0+0 0
Cosp =t =0=
V12 + 02 + 02V02 + 02 + 12
T
= @ = —.
$=3

6. PaccTostHHE OT TOUKHU J0 IINIOCKOCTH:

d

_|1-1+O-0+0-O—1|_0

CrnenoBaTenbHO, TOUKa D TPUHAMAJIEKUT TIIOCKOCTH P.

Ortser:
1. x-1=0
2. 2-1=0
_ T
3. = >
4. d=0

7.2.4. lIpakTHyeckoe 3aganue Ned
3ananue

[psimast | 3amana B mpocTpaHCTBE OOUIMMHU ypaBHEHUsiMH. HammcaTh ee KaHOHHYECKOE M
napamerpudeckoe ypaBHeHHs. CocTaBUTh ypaBHeHME NpsiMoi |, mpoxonsmieit depe3 Touky M

napauienbHo npsimoii |. Haiiti Touky nepecedenust mpsimoit | u mutockoctu P.

OO1ee ypaBHEHHE

Homep KoopauHaTl O6mee ypaBHeHUE
Bap. npsimoi | Tokn M TUIOCKOCTH P
X—3y+2z—-5=0, ~
1 {Zx+5y_3z+220 (1,2,3) 2x—3y+4z2-6=0




2 {zzizi;;fszzoé) (2,1,-1) X—7y+4z-1=0
3 {ii;ii_zizszso: > 0, 2,-1) X—2y+32—-4=0
4 {2)::2//:31_61:00' (2,0,-1) X+y+z+4=0
> {;IE;J—ZEIZ:S (2,0,-3) 7X+y-47-5=0
6 {Zi:;y_f;:;fo 0, -1, 1) 2X—7y+32+5=0
! {iiﬁizf;fo 0,3,1) X+6y—3z+8=0
8 {iii oo (-1, 0, 3) X2y 157 6-0
9 {i):j{;ﬁ:g’ (-1,1,0) X+2y—2+5=0
10 AR 21,1 5x—y—2+1-0

PexoMeHganuy mo BLINOJHEHHIO 3aJaHNUA

Homep BapmaHnTa 3amaHusi MOKHO OIpPENEIHTh MO MepBoil OykBe (aMUIUHM, HUCIONb3Ys
tabnuity «Beibop BapuaHTa 3amanus». Pemenue pacnuchiBaTh Kak MOKHO TMOJIpoOHEE, OMHUCHIBATH

q)OpMy.]'ILI, KOTOPBIMH MOJIB3YECTECh BO BPEM: PCIICHUA — o0s3aTenbHo. O0s3aTEILHO JOJIXKHO OBITh
3arIMCaHo yCJIOBHEC 3aJlaHUs, OTBCT.

Br10op BapuaHTa 3ajaHUs

r
A, @ ’ K
Byksa " |B,M,X |B,JO| V, | LY, C|EHTI » O, ", 11 KT e
c h 3 111, 111
Ne Bap. 1 2 3 4 5 6 7 8 9 10

Oo0pasen BbINOJHEHUS 3aIaHUS
3ananue

[Mpsimast | 3a1aHa B ipocTpaHCTBE OOLUIMMHU YPAaBHEHUSMH:

{x+3y+z—6=0,
2x—y—4z+1=0.



Hanucate ee kaHoHHMuYeckoe W TmapaMmerpuueckoe ypaBHeHHA. COCTaBUTH YpaBHEHHE
npsMoi [y, mpoxoxpsmien wepes Touky M(4;3; —2)napaiensHo mpsmoi [. Haiitm Touky
nepecevenust npsmoii | u mmockoctu P: 2x + 3y — 1 = 0.

Pemenue. 1. KanoHndeckoe u mapaMeTpudeckoe ypaBHEHHS TPSIMOii [:

ik
1
-1 -4

—

= 1214+ 2/—k —6k+1+4] = —117 + 6] — 7k.
HaiineM Touky, mpuHaAJIe)Kallyro 3TOU NpsAMOM: myctb x = 0.

{3y+z—6=0, _ _E_ _3
—-y—4z+1=0. TR ARETE

KanoHnueckoe ypaBHeHHE MPIMOi |

23
x YT 11

-11 6 -7

[TapameTpuyeckoe ypaBHEHHE TIPIMOiA L

( x = —11¢,
23 L6t
Y=11 7o
L3
T

2. YpaBHEHHE PSAMOI 14

x—4 y—-3 z+2
-1 6 =7

3. Touka nepecedeHust NPSMON U MIOCKOCTH:

x+3y+z—-6=0, 29 19
2x—y—4z+1=0=><—7,10,—7).
2x+3y—1=0

7.3. OueHoYHbIe CpeacTBa JAJs NMPOMEXKYTOYHOH aTTeCTAIMU MO HTOraM OCBOEHUS
AUCHHUIIMHBI
7.3.1. Bonnpochl K NIPOMEKYTOYHOM aTTecTaluu

Cemectp 1



Ne i/t

Bomnpocsl

Kak 3anuceiBaeTcsl cuctema JMHEMHBIX ypaBHEHUM B oOmem Buje? UYrto Ha3bpiBaeTcs
pEUICHUEM CUCTEMbI TMHEHUHBIX YpaBHEHUIN?

2 Kakasg cucrema JMHEHHBIX YPaBHEHHMM Ha3bIBa€TCAd COBMECTHOM, HECOBMECTHOM,
ONpeAeICHHOMN, HEONPEACICHHOMN ?

B uem cyth MeTona ['aycca penieHust cUCTEMbl IMHEHHBIX YpaBHEHUN?

4 Kaknme  mpeoOpa3oBaHMsi ~ CHUCTEMBbl  JIMHEWHBIX  ypaBHEHUIl  Ha3bIBalOTCA
3JIEMEHTapHbIMU?

5 Kakass coBokymHOCTh umcesl Ha3biBaeTcs Mmartpunei? Kak omnpenenstorcs Hyieas,
€AMHHUYHAs, IMaroHaibHasl, BEpXHsIsl TPEYrojbHas MaTpULbl?

6 Kak ompenensitorcss omnepanuu: paBEeHCTBA, CIOKEHUS, YMHOXKEHHUS MaTpuLbl Ha
YKCJIO, TPAHCIIOHUPOBAHUS MATPULIBI?

7 Kak onpenensercs onepanust yMHOXeHUs MaTpull? Bceerga jau BO3MOKHO YMHOXKEHHE
matpuu? [IpuBectu npumepsl.

8 Kakumu cBoiicTBamu 00J1a1aeT omepaius CIOKEHUsI MaTpuIl?

9 Kakumu cBoiictBamu o0iaiaeT omnepanus yMHOXEHHsI MaTpuil?

10 [To xakuMm opmynaM BEIYUCISIFOTCS ONIPEAETUTENH 2 U 3 MOPsAIKOB?

11 Kak onpenensiercs nonstue nepectaHoBkU? UeTHbIe U HEUETHBIE ITEPECTaHOBKU? YeMy
PaBHO YHUCIIO IEPECTAHOBOK U3 N CUMBOJIOB?

12 Kak omnpenensiercs mNoHATHE MOACTAHOBKA N-0i creneHU? YeTHble M HEYETHbIE
nozcraHoBku? Kak onpezensercs yMHOKEHHE MOJICTAHOBOK?

13 Kakas cymma Ha3bpIBaeTcsl onpeaenuTesieM KBaApaTHOW MaTpullel N-ro nopsaka? Yemy
paBHO YMCIIO CIIaraeMbIX?

14 Kak omnpenensercs wmuHOp anemeHta onpenenurens? Kak — onpenensiercs
anreOpanyeckoe JononHeHue neMeHTa? Kakoe paBeHCTBO Ha3bIBACTCS Pa3IOKECHUEM
onpenenutens d mo i-oi ctpoke? o j-my cronbiry?

15 MO’KHO JIM BBIYHMCIIEHUE ONPEAETUTEINS N-TO MOPSAJKA CBECTU K BBIYUCIICHHUIO OJIHOTO
omnpenenurens (N-1)-ro mopsiaka?

16 . . A1 .

ITo kakoit popmysie MOXKHO HATH OOPATHYIO MaTPUILy JUTSL KBaJIPaTHOM MaTpHUILIbI
A, eciu OHa CylIeCTBYET?

17 [To kakoil cxeme MOXHO OCYIIECTBHUTH BBIYMCICHHE OOpPATHON MATPHIBI C TTOMOIIBIO
3JIEMEHTapHBIX TpeoOpa3oBaHuUit?

18 Kak ¢opmynupyercs u aokaspiBaercs mpaBmwiio Kpamepa pelieHuss CUCTEMBI JBYX
JMHENHBIX YPaBHEHUH C IBYMsI HEU3BECTHBIMU?

19 Kak ¢opmynupyercs u nokasbiBaeTcs mnpaBuiio Kpamepa pelieHus CUCTEMBbI Tpex
JIMHEWHBIX YPaBHEHUH C TPEMS HEM3BECTHBIMU?

20 ITpu kakux yclOBHSAX Ha KBaJpaTHbIE MAaTpulpl N-ro mopsaka A u B mbl MoxeMm
pPEIINTh MATPUYHOE YPABHEHUE A-X =B r.e. Bemonsuts npaBoe neneHue B Ha A?
ITo kakoit popmyie MOxHO HaiTh X?

21 Kak onpenensiercs nousTre 6a3uca U pa3MEpHOCTH BEKTOPHOTO MPOCTPAHCTBA?

22 Kakoe MHOeCTBO Ha3bIBa€TCs BEKTOPHBIM MpocTpancTBom? [loanpoctpancTBom?




23

[Ipy kakux ycCJIOBHSIX CHUCTEMa BEKTOPOB HA3bIBACTCS JIMHEWHO 3aBUCHUMOM, JTUHEWHO
He3zaBucUMOI? Kakue BEKTOpbI Ha3bIBatOTCS KOJJIMHEAPHBIMU, KOMIUIAHAPHBIMU ?

24 Kakumu coiicTBamu 001aaeT onepanus CI0KeHUs] BEKTOPOB?

25 Kakumu cBolicTBaMu 001a1aeT onepanust yMHOKEHUST BEKTOpa HA YUCIIO?

26 Kakoe umcno HasbiBaeTcss panrom mMatpuupl? [IpaBuio BbelYMCICHHS panra
MaTpHIIBl METOJIOM OKalMIICHUSI MUHOPOB.

27 Kakoe uncno Ha3piBaeTcst paHrom Matpuiibl? IIpaBuiio BbIUMCIIEHUS paHIra MaTpPULbI C
MIOMOIIIBIO AJIEMEHTAPHBIX Pe0OPa30BaHMIA.

28 Kak ¢dopmynupyercs teopema Kponekepa — Kamemmm o COBMECTHOCTH CHUCTEMBI
JMHENHBIX YpaBHEHUN?

29 Kak ompenensercst MaTpuiia nmepexoja oT OJHOro 0a3uca K Apyromy?

30 Kakoe BeKTOpHOE ITPOCTPAHCTBO HA3bIBACTCS KOHEUHOMEPHBIM?

31 CkasipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

32 Beruuciienue ckaasipHOro Mpou3BeCHHUS.

33 EBKIIMI0BO IPOCTPAHCTBO.

34 BekropHoe nmpon3BeieHnEe BEKTOPOB: OIPEJICIEHUE U €ro CBOICTRA.

35 Beruuciienue BEKTOPHOTO MPOU3BEICHHUS.

36 Boruncnenue miomaam TpeyrojabHUKa.

37 CMeriaHHOE IPOMU3BEIEHUE BEKTOPOB: ONIPE/IEICHHE U €r0 CBOMCTRA.

38 Brruuciienne cMemaHHOTo POU3BEICHUS.

39 O06mwem TeTpasipa

40 Jlenenue oTpe3ka B JaHHOM OTHOIICHHHU.

41 [IpsiMoyrosibHas AekapToBa cCTeMa KOOPMHAT.

42 PaccrosiHre Mexy ByMsl TOUKaAMH.

43 PasnuuHble ypaBHEHMS NPSIMON HA IJIOCKOCTH.

44 B3auMHoe pacronoxkeHue AByX MPsIMBIX Ha MJIOCKOCTH.

45 VYroa Mexay npsiMbIMU.

46 PaccrostHre OT TOYKH /10 MPSIMOM HA TIOCKOCTH.

47 PasnuuHble ypaBHEHMS TIOCKOCTH.

48 B3anMHOe pacnonokeHue IIoCKOCTEN B TPOCTPAHCTBE.

49 VYroa Mexay IIOCKOCTSIMHU.

50 PaccrostHre OT TOYKH /10 MIIOCKOCTH.

51 IIpsimast B mpocTpaHCTBE.

52 B3anMHoOe pacnionoxeHue npsMon 1 IMI0CKOCTH.

53 VYroa Mexay npsiMoi U TUIOCKOCTBIO.

54 B3anMHoOe pacnosnoxkeHne mpsMbIX B TPOCTPAHCTBE.

55 VYroa Mexay mpsSMbIMHU B TIPOCTPAHCTBE.




56

PaccTosiHue oT TOUkH 10 IPSAMOM B TPOCTPAHCTBE.

o7 PaccrosiHre Mex 1y CKpeIMBaIOIUMUCS IPSIMBIMHU.

58 [TapaGona: onpeneneHrue 1 KAHOHUYECKOE YpaBHCHUE.
59 Omuuric: onpesesieHne U KAHOHNYECKOE ypaBHEHUE.

60 ['unepOomna: onpeeneHre 1 KAHOHMYECKOE YpaBHEHHE.




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Ne
n/n

ABTOpBI,
COCTABHUTEJIN

3arsiaBue (3aroJjioBoK)

Tun (yueOHUK, ydeOHOE
nocooue, yueoHO-
MeToau4YecKoe mocooue,
NPAaKTHKYM, JP.)

T'on
H3JaHus

KoaudecTBo B
HAY4YHOM
ouomoTeKe /
HaumenoBanue
9BC

I'opmynosa T. A

JIuneiiHas anredpa U aHaJIUTUYECKasi TE€OMETPUS :
yueOHO-MeToaudyeckoe mocobue /  T. Al
l'opmynosa, E. H. I'ymuna, E. FO. Ky3nenosa. —
MockBa : PTY MHUPDA, 2021 — Yacte 2 —
2021. — 54 ¢

YuebHoe mocodue

2021

9BC «Jlaap»

I'ymennukosa 1O. B.

Martematuka : ywyebHoe mocobue / FO. B.
I'ymennukoBa, P. H. Yepuuupna. — Camapa :
CamI'VIIC, 2022 — Yacrts 1 : Jluneitnas anredpa.
BektopHas anrebpa. AHanuTH4YecKas r€OMETPHS.
JluckpeTHas MmareMaTnka. KoMmIiekcHble uucia.
BBenenne B MaremMaTHYeCKHMWA aHaiuu3: Kypce
nexuuit g ooyd. mo crei. 23.05.06 Ctp-Bo k. 1.,
MOCTOB M TpaHCI. TOHHeneH, mnpodunp Ne 1
VYnopaBieHne TEXH. COCTOSHHEM K.-I. IIyTH,
npodpune Ne 2 CTp-BO MarucTpasibHbIX XK. .,
npoduib Ne 3 MocTsl 0uH. 1 3a04. popm 00yu. —
2022. — 135 c.

YuebHoe mocodue

2022

OBbC «Jlaap»

CaucroBa C. D.

Jluneitnas anreOpa U aHATUTHYECKas] TEOMETPUS :
yuebnoe mocodbue / C. @. Csucrora, T. B.
Hukutuna, A. B. Crapoctuna ; noa pegakuueit C.
®. CBucroBoi. — Mocksa : PTY MUPBA, 2025
— Yactp 1 — 2025. — 127 ¢. — ISBN 978-5-
7339-2487-8.

YuebHoe rmocobue

2025

9BC «Jlaup»




Jluneiinas anreOpa ¥ aHAJTUTHYECKAs] TEOMETPHUS :
yueOHoe mocobue / WM. P. TumaeBa, B. B.

3 Tumaesa U. P. IlleBeneB. — MockBa : PTY MUPDA, 2023 — | YueOHOe mocobue 2023 9BC «Jlanb»
Yacte 1 — 2023. — 135 c. — ISBN 978-5-7339-
1882-2.
JIuneiinast anrebpa U aHATUTUYECKAst TEOMETPHS :
yuebnoe mocooue / WM. P. Tumaesa, B. B. | YueOHoe mocobue
4 Tumaesa U. P. Illepenes. — Mocksa : PTY MUPDA, 2022 — 2022 OBC «JlaHp»
Yactp 2 — 2022. — 124 c.
Tun (yueOHHMK, ydeOHOE KOHH%CTEO B
HAYYHOI
Ne ABTOpBI, nocodue, yuedHo- T'on
3ariaBue (3aroJ10BOK) Ondmorexe /
n/n COCTABUTEJIHN MeToAuYecKoe mocooue, U31aHUA
HaumeHoBaHue
NMPAaKTHUKYM, IP.) 3EC
bexnemumena JI. A. COopHUK 3a/a4 M0 aHATUTHYECKONH TeOMETPUU H
TUHEeWHOW anreOpe [DneKTpoHHBIA pecypc]
yuebHoe mocobue / JI. A. bexnemuiesa [u ap.] ;
1 nmox pen. . B. beknemumiena. - U3n. 5-e, crep. - Y4ebHoe mocobue 2017 OBC "Jlanp"
Cankr-Ilerepoypr : Jlans, 2017. - 496 c. : wn. -
(YueOnuku JUIs BY30B. CrnennanbHas
matepatypa). - ISBN 978-5-8114-0861-0.
l'ocnonapukos A.Il. Briciiass marematwka [DneKTpOHHBIH pecypce]
yueObHuk. B 6-tu 1. T. 1 : Jlunelinas anreOpa.
BektopHas anreOpa. AHanuTHYecKas reoMeTpust /
2 A. II. 'ocnogapukos [u np.] ; Hayu. pen. A. IL VYueOHUK 2015 3BC IPRbooks»

lNocmogapukoB. - Cankrt-Ilerepoypr : Ham.
MUHEpabHO-CbIpbeBOM yH-T "['opnbrii", 2015. -
103 c. - ISBN 978-5-94211-710-8.




I'ynaii T.A.

DOneMeHThl JMHEHHON anreOpsl [DIeKTPOHHBIN
pecypc] : yueb. mocobue / T. A. T'ynait [u gp.]. -
Craponouis : CepBucuikona, 2017. - 87 c.

YyebHoe mocodue

2017

SBC «IPRbooks»

Karang M.JI.

BekTopHas anrebpa, aHamUTHYECKasi TEOMETPHUS U
AJIEMEHTHI JIMHEWHOW anreOpsl  [DIeKTpOHHBIN
pecypc]: BapuaHTBl pPACYETHOIO 3aJaHUS IS
CTyIIeHTOB 1-ro kypca OakamaBpuata / [cocT. M.
JI. Karan u np.]. - Mocksa : MI'CY, 2014. - 62 c.

YyebHoe rmocobdue

2014

OBC "IPRbooks"

Kpsksun B. /1.

Jluneitnas anreOpa B 3afadax M YHPaKHEHUSX
[DnmexTpoHHEIH pecypc] : y4eb. mocodmue / B. 1.
KpsikBun. - U3a. 3-e, ucnp. - Cankr-IletepOypr :
Jlanb, 2016. - 592 c. : un. - (Y4eOHHUKY IS BY30B.
CrnenuanbHas nuteparypa). - ISBN 978-5-8114-

2016

9BC "Jlaup"




8.3. [lepeuens npogeccuoHATBHBIX 023 TAHHBIX U HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

— Ilagnosa H.I'. JIluHeliHasi ajredpa M _aHaJUTHYecKasi reoMerpusi. PaGouas terpaap /
Mocksa, 2016. Pesicum oocmyna : http://elibrary.ru

— Kopuemkuna FO.B. ®opMupoBaHue npodeccuoHaJbHbIX KOMIETEHUM CTYIEHTOB B
Kypce JHHEHHOH aJire0pbl HA OCHOBE AJTOPUTMHYECKOr0 moaxona. BectHuk YensOuHCKOro
rocyaapcTBeHHoro negarorudeckoro yaupepcutera. 2013. Ne 11. C. 140-147. Peswcum oocmyna :
http://elibrary.ru

— 3Bonomapesckaa /.M. COOpHMK 32124y 10 JIMHEHHOM ajredpe (yyeOHOoe mocoOue).
MeX/IYHAPOAHBINA KYpHAI OPUKIAAHBIX M (QyHIaMEHTAILHBIX HcciaeqoBanmii. 2013, Ne 11-1.
C. 114-115. Peowcum oocmyna : http://elibrary.ru

- bonoosckas T.E., Dnaym P.r DJIeMEHTBI JIMHECHHOM aJredpsbl.
YuebHoe nmocodue / Omck, 2010. Pexcum oocmyna : http://elibrary.ru

— bopmaxkosckuui  A.C., Ilanmenees¢ A.B. IIpakTHKYM 10 JHHeHHOW _ajaredpe u
aHAJINTHYECKON reoMerpuu. YueOHoe mocodue : pekomengoBano YMO / Mocksa, 2007. Cep.
[Mpuknagnas matematuka. Pexcum oocmyna : http://elibrary.ru

— Jlyosruna E.H. Jluneitnas anre6pa: yue6Hoe mocobue / E. H. Jly6saruna. -Kupos: U3n-Bo
0O0O. Paayra-ITPECC., 2013. - 164 c. Pescum oocmyna : http://elibrary.ru

8.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHu st

Ne Hanmenosanue IO PexkBU3HUTHI )loronf)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIeNCTBHS - OECCPOUHO
2 Office Standart Horosop Ne 690 ot 19.05.2015r., cpox
newctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok 1eHCcTBHS - OECCPOYHO

8.5. Onucanne MaTepHaIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa30BaTeIbHOIO NPOLECCa M0 JHCIUILIMHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIs1 NPOBECHUS

n/m | NPaKTHYeCKHUX U Ja00paTOPHBIX 3aHATHIA,
MOMEILIEeHUM JJI51 CAMOCTOATENbHOMI

padoThl 00yYarommxcs (HoMep ayAuTOPUH)

IlepeyeHb 0CHOBHOTO 000pY/A0BAHMA

Aynutopust BeOKOH(DEpeHIIHIA. Crounbt y4EeHUYECKHE., CTOJ
YyeOHass  ayamropusi JUIS  TPOBEIACHHS | IPEMOJaBaTeIbCKAN,  CTYNbsS,  JIOCKa
3aHATUNA  JIGKIIMOHHOTO Tuma. YueOHas | (MapkepHas), kadeapa namonbHas, [IK
aymUTOpPUsSl  JUIS  TIPOBEJCHUS  3aHATHHA | TEICBU30D.

CEMHHAPCKOTo TUMNAa. Y4yeOHas ayIuTopus IS
1 | KypcoBOrO MPOCKTHPOBAHUS (BBITIOTHCHHS
KYpPCOBBIX paboT). YueOHas ayauTopus IUis
MPOBEJICHUS TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYNbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHATHH TEKYIIEr0 KOHTPOJIS H
npomexxyrouHoii arrecranuu (VJ/IK-301a)

Aynutopus BEOKOH(pEPEHITHIA. Crobl IpenogaBaTesbCKUe, CTYIbs, JOCKA
2 | YuebHas aymuTopus UL TPOBENEHHS | aynuTOpHas (MenoBast) , CHCTEMHBIH OJIOK.
3aHSATUHA  JIGKIIMOHHOTO TuMa. YyeOHad



http://elibrary.ru/item.asp?id=27607954
http://elibrary.ru/
http://elibrary.ru/item.asp?id=21078141
http://elibrary.ru/item.asp?id=21078141
http://elibrary.ru/contents.asp?issueid=1237105
http://elibrary.ru/contents.asp?issueid=1237105
http://elibrary.ru/contents.asp?issueid=1237105&selid=21078141
http://elibrary.ru/
http://elibrary.ru/item.asp?id=20599398
http://elibrary.ru/contents.asp?issueid=1185234
http://elibrary.ru/contents.asp?issueid=1185234&selid=20599398
http://elibrary.ru/
http://elibrary.ru/item.asp?id=24566308
http://elibrary.ru/
http://elibrary.ru/item.asp?id=25570163
http://elibrary.ru/item.asp?id=25570163
http://elibrary.ru/
http://elibrary.ru/

n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

ayIuTOpUsl s IPOBENCHUSI  3aHATUU
CEMHHApPCKOro TUna. YueOHas ayuTopus JUis
KYpPCOBOTO IPOEKTHUPOBAHUS  (BBIMOIHEHHUS
KYpPCOBBIX Pa0o0T). YueOHas ayauToOpus IS
MIPOBEACHUS TPYNIOBBIX U WUHAUBUIAYaJIbHBIX
KOHCYJbTallMii  YueOHas ayauTopus JUIs
MPOBEACHUS 3aHATUN TEKYILEro KOHTPOJIA U
npomexyrouHoi arrecraimu (VJIK-314a)

[TomerieHre IJisi CaMOCTOSITENBHON pabOThI
crynenroB ( /-401)

Croubl Y4YEHHUYECKHUE, CTYJbs
yuennueckue, IIK ¢ BbIXOZOM B ceThb

HNuTepuer
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