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COI'-TACOBAHO
3asenyrouuii kadeapoil «lIpuxnagnas MmaremMatuka U HHGOPMaTUKA»

«_» 20 1. O.M. I'yimuna
(noonucs) (1.0. ©amunus)

YTBEPX/IEHA

Ha 3aceganun Ka(benpm «BpIcIIas MaTeMaTHKa U1 MaTeMaTHYECKOE O6p830BaHI/IC»

(mporokon 3acemanus Ne 2 or« 12 » 09 2018  r.).




1. Ilean ocBOEHUN TUCIUILIHHDI

[lens oOCBOEHUS IUCUMIUIMHBI — (OPMHPOBAHHUE TOTOBHOCTH Oyaymiux OakalaBpoB K
NPOEKTHOH ¥ TPOU3BOJCTBEHHO-TEXHOJOTHYECKON JEATEIBHOCTH B NPEAMETHOH o0nacTu
"Pa3zpaboTka mporpaMMHOT0 obecredeHus .

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

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

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKHU, JJI1 KOTOPBIX OCBOCHUC l[aHHOfI JUCHUITIINHBI HGO6XOI[I/IMO KakK
MMpEaAICCTBYIOIICEC: HI/ICerTHaﬂ MaT€MaTuKa, I[I/I(i)(bepeHL[I/IaHLHHe YpaBHCHUA, MaremaTtudeckoe u
KOMITBIOTCPHOC MOJCINPOBAHUC.

3. Ilinanupyembie pe3yJbTaThl 00y4YeHUs1

YMEHHE IPUMEHSITh
METOIbI
MaTeMaTHU4eCKOro
aHanmm3a u
MOJEIUPOBAHHUS

dopmupyemble U HNuaukaropsl
KOHTPOJIHpYyeMbIe NOCTH/KCHHUS
KOMIIeTeHIIUH KOMIIeTeHIUH IInanupyemble pe3yjbTaTbl 00y4eHHS
(ko m (xon m
HAaWMEHOBAHHE) HAaWMEHOBAHHE)
Crnioco6HOCTH NOIIK-1.1. 3HaTh: OCHOBBI MaTEMATUKH MPU PELIECHUU 3a7a4
IIPUMEHSTD TleMoHCTpUDYeT Kypca JIMHEHHON anreOpbl M aHaJIMTUYECKOH
€CTECTBEHHOHAYIHBIC | oo ocHOp | [EOMETpHH
1 OOILENH)KEHEPHBIE MATEMATHKX, YMeTh: NPUMEHATb OCHOBBI MAaT€MaTUKH IIpU
3HAHUS, METO/IbI e — pelIeHNH pa3IMYHbIX 3a7a4 JaHHOTO Kypca
MaTeMaTH4eCKOIr0 BEHCIHTENLHOM Bnagers: 3HaHHMAMH OCHOB MAaT€MaTUKH IIpH
aHaJIM3a u TEXHUKH i pemeHnn 3al4ad, CBA3aHHBIX C OCHOBHBIMH
MOACIUPOBAHNA, IPOrpaMMUPOBaHHUS NOHATHAMM M METOJAaMH If’ypcva; 0a30BBIMU
TCOPETHUICCKOTO 1 3HaHUAMM B o0JacTh JUHEHHOW anredpbl u
9KCIIEPUMEHTAILHOTO AHAJIINTUYECKOU F€OMETPUH
HCCIIEIOBAHUS B NOIIK-1.2. 3HaTh: TEOPETHUYECKHE U HKCIEPHUMEHTAIbHbIE
npodecCHOHATLHOM UCCIIeIOBaHUS  OOBEKTOB  NPOQecCHOHATBHOMN
nearenbHocTH (OITK Onermsaer eI TeTbHOCTH
-1) TCOPCTHHCCIHE 1 YMeTs: MIPUMEHSITh TEOPETUYECKHE u
IKCIIEPUMEHTAJIbHBIE
HCCIIe10BAHIS JKCIIEPUMEHTAIIbHBIE UCCIIETOBaHUS npu
0GBEKTOR pELIEHNN 3a]]a4 JaHHOTO Kypca
MPO(eCCHOHATBHOH Bnagetrb: CcOBpeMEHHBIMH TEOPETHUECKUMU U
NeSTENEHOCTH SKCIIEPUMEHTAIBHBIMA ~ MCCIIEJJOBAHUSIMU  IIPH
penieHny npodeccnoHalbHbIX 3a1a4
NOIIK-1.3. 3HaTh: OCHOBHBIE METOJIbl JIMHEHHON anreOpsl u
JemoHcTpupyer AQHAIUTUYECKOU FeOMETPUH

VYMeTh:  HCIIONB30BAaThH  METOIBI  JHHEHHOH
anreOppl W AHAIUTUYECKOH TEeOMETpUU B
poeCCHOHATBHON IEATETLHOCTH

BJIa,Z[CTBZ METOAaMU MaTemMaTndcCKoro
MOJICTTMPOBAHMS MPU PEIICHUU 3a7ad JTMHEHHOMN
aJreOpbl U aHATUTHYECKOW T€OMETPHH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab . HaunMenoBanue TeM 3aHATHH
yueOHoit . Cemectp | O0beM, u.| Bbanabl | UHTEpakTHuB, 4. (HamMeHOBaHMe
(paznen) (yueoHoii padoThI)
padoThI OLICHOYHOI'0
cpeacTBa)
Paznen 1 Jlex, Ilp Cucrembl TUHEHHBIX YPABHEHUH. 1 3 25 — [Tpakt. 3amanme Nel
Paznen 2 Jlexk, Ilp BekTopel B nipocTpaHCcTBE 1 2 25 — [IpakT. 3amaame Ne2
Paznen 3 Jlexk, Ip YpaBHEHHE INIOCKOCTU 1 3 25 — [Ipakt. 3ananue Ne3
Paznen 4 Jlex, Ip YpaBHeHHE NPAMON B IPOCTPAHCTBE 1 2 25 — [Ipakt. 3ananue N4
HToro: 10 100




5. O0pa3oBaTenbHbIe TEXHOMOTHH. [Ipy peann3anny nporpaMMbl HCTIONb3YIOTCS

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

CamocrosiTenbHas paboTa CTYAEHTOB IPEAYCMAaTpUBAeT M3YYEHHE PEKOMEHAYyEeMOH
JUTEPATyphl U BHIIOJIHEHUE IPOBEPSIEMBIX 3a1aHUM.

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
AJITOPUTMBI IIPOBEAECHUSI PACUETOB, METOJUYECKUE PEKOMEHJALMU 0 UX BBIIOJIHEHUIO, ITPUMEP
oopMIIeHHS pEIIeHUs W TOPSAIOK 3allUThl OTBeTa (pelleHus) y mpernojaBaTelns (Hampumep, Mo
JICKTPOHHOM TIOYTE B paMKax TCOPSTHUYECKOTO OOYUCHHS 110 MEPE BBITIOTHEHHUS ).

CamocrosTenbHas pabota opranusyercs B coorsetctBuu ¢ PI1/I.

7. OneHoOYHbBIE CPeACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Cemectp Kox koHTpOIMpYyeMoii KOMIIeTeHIM U HaumeHoBaHue
(nJm ee 4acTH) OILIEHOYHOI0 CPeICTBA
ITpakTueckoe 3ananue Nel
1 OIIK-1 ITpakTnueckoe 3aganue Ne2
[Tpaktuueckoe 3amanne No3
ITpakTnueckoe 3ananue 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
CIEYIOIIUMHU CII0OCOO0aMHU: UCTIONB3Ys MeTo ['aycca, cpeicTBa MATPUYHOTO UCUUCIICHHUSI, (DOPMYIIBI

Kpamepa.
Ne Ne
Bapu- | Cucrema JIMHeHBIX YPABHeHMIt Bapu- | Cucrema JIMHEHHbIX YPABHEHU I
aHTa aHTa
4, + 2%, — X +Xx, = -12 Xp =X, _4X3 +9)(4 =22,
1 X 4+ TX — 5x+2x, = -9 6 X, +2X, —4x, =-3,
-2% + 5% — 6X+3x, = -8 2%, —3X, + X3 +5%, = -3
B - 3 4+ % - X = 2 X, + X, —6X; —4X, =6,
2 X - 2% + 3% - 4x, = -2 7 2%, +3X, +9X%; +5X, =6,
ot Xom M+ To= 6 3%, +4X, +3%, —2%, =12
XX — 2%, + X +2 X, = 1 — X, — 9%, —4x; =8,
3 X, — 2% + X - 2x, = -3 8 2%, +7X, +3X; + X, =6,
% - 2% + X + 6 = 5 3X, +5X, + 2%, +2X, =4




Ne Ne
Bapu- | Cucrema JIMHeHbIX YPABHEHMI Bapu- | CucreMa JUHEHHBIX yPABHEHUH
aHTa aHTa
X, — 2% + X - X = 1 X, + X, +3%X; —2X, =1,
4 X+ 2% — X o+ X = 3 9 2X, +2X, +4X; — X, =2,
o= B o+ 3% - 3% = -1 4x, +4x, +10x, —5x, = 4
X + X - X + 2X, = 3 X, —2X, + X, =3,
S X X, = X - 2% = -l 10 3%, — X, — 2%, =1,
X+ X - X+ 6x o= 7 2%, + X, —2X, — X, =4

PexoMeHnanum 1o BHINOJTHEHHIO 32 JaHUS
Br160p BapuaHTa 3a1aHus

I
A D ’ XK KT
byksa I BM,X |B,IO| Y, | OI,Y,C|EHII > O, u, IO | JLP
€] q 3 I, 111
Ne Bap. 1 2 3 4 5 6 7 8 9 10

Oo0pa3en BbINOJIHEHUS 3aJaHUS
3amanue
JHana cuctema ypaBHeHuil. Jloka3aThb €€ COBMECTHOCTb. HalTu perieHue CucTembl
CIIETYIOIIMMHU CIIOCOOAMM: HCIIONIB3Ys MeToJ ['ayccea, cpeicTBa MATPUIHOTO UCUUCIICHHS, (DOPMYITBI
Kpamepa.
x+2y+z=-1,
{ 3x—-y—z=-1,
—2x+2y+3z=>5.
Pemenue. 1. JlokaxkeM COBMECTHOCTb CHCTEMBI: COCTAaBUM OCHOBHYIO U pacCUIMPEHHbIE

MaTpULbL:
1 -1
1-(: -1}
-2 5

Haiinem panru marpui:

2
-1
2

1

1
-1);4,={ 3
3 -2

2
-1
2

1
-1
3

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

1

1 2
~l0 6 5|
0 0 11

Panr matpune! A pasen 3.

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

Panr pacmmpeHHo MaTpHUIIbl TaK)Xe paBeH 3, ClieJ0BaTeIbHO, CUCTEMa COBMECTHA.
2. Pemum cucremy meronoM I"aycca:

1 2 1]-1 1 2 1]-1 1 2 1)1
< 3 -1 -1 —1>~<0 -7 —412 |~{0 6 5|3 >
-2 2 315 0 6 513 0 0 11133

[Tocnennsis pacmpeHHas MaTpulla SKBUBAJICHTHA CUCTEME:

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

HaXOI[I/IM pPCHICHUC, HAYMHAA C HUKHCTO YPABHCHU A, ITIOJHUMASAACh CHU3Y BBCPX:



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)-34+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 Koopaunarsi Koopaunarsi Koopannatsl
TOYKH A TO4YKH 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 BapmaHTa 3amaHusi MOXKHO ONPEACITUTHh MO MEpBOH OyKBe (aMHINH, UCIIONB3YS
Tabmuiy «BpiOop BapuaHTa 3anaHus». Perienue pacnuceiBaTh Kak MOXKHO TOJpOOHEe, ONUCHIBATh
(bOpMyJIBI, KOTOPBIMH TIOJIB3YETECh BO BpeMs pelieHus — 00s13aTesibHO. O0s3aTeNIbHO JTIOJDKHO OBITH

3alrCaHoO yCJIOBUC 3a/laHUs, OTBCT.

Br16op BapuanTa 3amanus




r
A, @ ’ K KT
Byksa " IBM,X|B,IO| VY, |1YC|EHTI > O, Wi > |[J,P
D h 3 11, 1]
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
BEKTOPHOH aJIreOppl HaUAUTE:
— 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}.

cosa =

2. Haiinem miomiaab rpaHu:

3. Haiinem o6bem: AD = {2,1,2}.

Ortsert:
l.a="1
'y
2.5 = 5 KB.el.
3.V = le6. efl.

3

1-04+41-140-0 1 2
:—:_:
\/12+12+0\/0+¥+0 V22
= = —,
“=7
1 1 o|=k AB xAC ={0,0,1}
0 1 0
—1\/o+0+12—1( )
=5 —ZKBeA
v=o 1 of=Laysen
=z = 5 (KyO.en).
6l 1 2f 3

7.2.3. llpakTuyeckoe 3axanue Ne3

CocraBuTh ypaBHEHHUE IUIOCKOCTHP, Mpoxoasauieit uepe3 TouKy ANepreHInKYIsIpHO BEKTOPY

BC. Hanucatp ce OGH.ICC YpaBHCHHEC, a TAKIKC HOPMAJIBHOC YPABHCHUC INJIOCKOCTHU B OTPC3KaAX.

CocraButh ypaBHeHHE IUIOCKOCTH P, mpoxoxsmieii depe3 Touku A, B,C.Haittn yrom mexmy

miockoctssmu P u P;. Haiitn paccrosaue ot Touku D 110 muiockoctu P.

Howmep | Koopaunatel Toukn | Koopauuate! Toukn | Koopauuatel 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, ’ X KT
byksa I BM,X |B,IO| Y, | OI,Y,C|EHII > O, u, 11 » | JLP
€] oq 3 111, 111
Ne Bap. 1 2 3 4 5 7 8 9 10

OO0pa3sen BbINOJIHEHUS 3aJaHUS

3ananue

CocTaBuTh ypaBHEHHE IIJIOCKOCTH P, mpoxoasiel yepe3 TOUKy AneprneHauKyIspHO

—
BekTopy BC. Hamucats ee o011iee ypaBHEHHE, a TAK)KE HOPMaIbHOE YpaBHEHHE IIOCKOCTH, B
b

otpe3kax. CoctaBuTh ypaBHEHHUE TI0cKocTH P, mpoxopsiieit yepe3 Touku A, B, C. Haiitu yron

MeXy Tiockoctamu P u P;. Halitu paccrostHue oT Touku D 710 IoCcKocTH P.

A(1,0,1),B8(2,1,1),€(1,1,1),D(3,1,3).

Pemenue. 1. Haiinem Bextop BC = {1,0, 0}.

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

3. HopmanibHOE ypaBHEHUE: HHTETPUPYIOIINI MHOXKUTEIb

1

+ =1
12 + 07 + 02

x —1=0— obLyee ypaBHeHue.




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
Cosp =t .
V12 + 02 + 02V02 + 02 + 12
T
= @ = —.
$=3

6. PaccTostHHE OT TOUKHU J0 IINIOCKOCTH:

d

V12 4+ 02 402

CrnenoBaTenbHO, TOUKa D TPUHAMAJIEKUT TIIOCKOCTH P.

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

7.2.4. IlpakTnueckoe 3aganue Ned
3ananue

_|1-1+0-0+0-O—1|_0

0=

[psimast | 3amana B mpocTpaHCTBE OOUIMMHU ypaBHEHUsiMH. HammcaTh ee KaHOHHYECKOE M

napameTpuieckoe ypasHeHus. COCTaBUTH ypaBHeHue mpsmoit |, mpoxomsimeit uepes Touky M

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

OO0miee ypaBHEHHE

Howmep KoopauHaThl O6mee ypaBHeHHE
Bap. npsimoi | Tokn M Iockoctu P
X—3y+2z—-5=0, B
1 JL2x+5y—3z+2=0 1,2,3) 2x-3y+4z-6=0




2 {;ztzi;—f::o&) (2,1,-1) X—7y+4z-1=0
3 {i)i;ii_ziz;fo: > 0, 2,-1) X—2y+3z—4=0
4 {2§t2§/132+_61:00' (2,0,-1) X+Y+2+4=0
> {2:52;_22228 (2,0,-3) 7x+y-4z-5=0
6 ot kil (0,-1,1) 2X—7y+3245-0
7 By 0,3,1) X+6y—3248-0
8 {iiiﬁfi—;;oo’ (-1,0,3) X—2y+52-6=0
) o eiess (-1,1,0) X+2y—245-0
10 {Xfitiz_f:fo 2,1,1) 5Xx—y—2z+1=0

PexoMeHganuy mo BLINOJHEHHIO 3aJaHNUA

Homep BapmanTa 3amaHusi MOKHO OINpPENENINTh MO MepBoil OykBe (aMUIUHM, HUCIONB3Ys
tabnuiy «Beibop BapuaHTa 3amaHus». Pemenue pacnuchiBaTh Kak MOKHO TMOJIpoOHEE, OMHUCHIBATH

q)OpMy.]'ILI, KOTOPBIMH MOJIB3YCTECh BO BPEM: PCIICHUSA — o0s3aTenbHo. O0s3aTEILHO JOJIXKHO OBITh
3arIMCaHo yCJIOBHUE 3aJlaHUs, OTBCT.

Br160p BapuaHTa 3a1aHus

r
A, @ ’ K
Byksa P g mx|Bio| v, (nuclemn| % lug] BT lap
c h 3 11, 111
Ne Bap. 1 2 3 4 5 6 7 8 9 10

Oo0pasen BbINOJHEHUS 3aIaHUS
3ananue
[Tpsimast | 3a1aHa B MPOCTPAaHCTBE OOLIMMH YPaBHEHHUSIMU:

{x+3y+z—6=0,
2x—y—4z+1=0.




Hanucate ee kaHoHHYECKOE U TapaMeTpruueckoe ypaBHeHHs. COCTaBUTh YpaBHEHHUE TPSIMOMN
l,, mpoxopsmeii uepes touky M(4;3; —2)mapamiensHo mnpsmoit [. Haiitu Touky mnepecedeHus
npsimoit | 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

[Tapamerpudueckoe ypaBHEHHE IPSIMOiA 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
AUCHUIIJIMHBI
7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTalul

Cemectp 1



Ne i/t

Bonpocst

Kak 3anuchiBaeTcst cuctema JIMHEWHBIX ypaBHEHHUH B 001ieM Buae? YTo Ha3bIBaeTcs
PELICHUEM CUCTEMbI IMHEHHBIX YpaBHECHUI?

2 Kakas cucrema NMHENHBIX ypaBHEHMN HA3bIBAETCA COBMECTHOW, HECOBMECTHOM,
ONPEeCIICHHOMN, HEONPEACICHHOMN?

3 B uem cyTs MeTona ['aycca perieHust cucTeMbl IMHEHHBIX YpaBHEHUM?

4 Kakue  mnpeoOpa3oBaHusi  CHUCTEMbl  JIMHEWHBIX  ypaBHEHUN  HAa3bIBAIOTCS
3JIEMEHTapHBIMU?

5 Kakas coBokynHocTe umcen Ha3bpiBaeTcs Marpuuen? Kak omnpenensroTcss HylieBas,
€MHHUYHAs, 1MaroHaibHasl, BEPXHssl TPEYrojbHasi MaTpULbl?

6 Kak ompenensitorcsi onepauuu: paBeHCTBA, CIOKEHUS, YMHOXEHHS MaTpHUIbl Ha
YHUCJIO, TPAHCIIOHUPOBAHUS MAaTPULIbI?

7 Kak omnpenensercs omnepanuss yMHOXKEHHs Marpul?  Bcerma am BO3MOXKHO
ymHoxeHue matpun? [IpuBectu npumepsl.

8 Kakumu cBolicTBamu 001a1aeT omnepainusi CI0KEHUsT MaTpHUIl?

9 Kakumu cBolicTBaMu o0nagaeT omepanus yMHOXEHHUS MaTpuil?

10 [To kakuM (opMyJiaM BEIYHUCIISIOTCS ONPEACITUTENH 2 U 3 TIOPSAKOB?

11 Kak omnpenensiercss nonsitue nepectaHoBKU? YeTHble M HEUETHBIE NEPECTAHOBKU?
Yemy paBHO 4MCIIO IEPECTAHOBOK U3 N CUMBOJIOB?

12 Kak omnpenensiercs NoHATHE NOJACTAHOBKM N-Oi cTeneHH? YeTHble W HEYETHBIE
nosacraHoBku? Kak onpenensiercs yMHOKEHHE MOJICTaHOBOK?

13 Kakas cymMMa Ha3bpIBaeTcsl ompeneiauTeNeM KBaJIpaTHONM MaTpulpl N-TO mHopsaka?
Yemy paBHO YHCIIO CIaraeMeIx?

14 Kak ompenensercs wMuHOp snemeHta onpexaenutens? Kakx —omnpenensiercs
anreOpandeckoe JonoaHeHue aieMeHTa? Kakoe paBeHCTBO Ha3bIBAECTCS PA3JI0KEHUEM
onpenenutens d mo i-oi crpoke? ITo j-my cTonoIry?

15 MO3KHO JI1 BBIYMCIIEHUE ONPEAETUTENS N-T0 MOPSAAKA CBECTH K BBIUUCICHUIO OJHOTO
omnpeaenurens (N-1)-ro mopsiaka?

16 I i it 06 A ;

0 Kakoi (opmysie MOXHO HaWTH OOpaTHYIO MaTpuily JUIsL KBaJpaTHOMN
MaTpULbl A, €CJIM OHA CYLIECTBYET?

17 ITo kakoit cxeme MOKHO OCYIIECTBUTh BBIUUCIEHNE 0OPAaTHONW MaTPHUIIHI C TIOMOIIBIO
3JIEMEHTApHBIX MPeoOpa3oBaHuit?

18 Kax ¢opmynupyercss u nokasbiBaeTcsl npaBuio Kpamepa pelieHusi CUCTEMbI JIBYX
JIMHENHBIX YPABHEHUN C ABYMS HEU3BECTHBIMU?

19 Kax ¢opmynupyercs u nokassiBaercss nmpaBuiio Kpamepa pemieHus cCUCTEMbI Tpex
JIMHENHBIX YPAaBHEHUH C TPEMSI HEU3BECTHBIMU?

20 [Ipy kakux ycinoBUSAX Ha KBaJpaTHble MaTpullbl N-ro mnopsaka A u B Mbl Moxem
pemuth MaTpuusoe ypasuenne A X =B 1.e. Beimonnnts npasoe nenenune B Ha A?
ITo xakoit popmyie MOXHO HaTH X?

21 Kak onpenensiercs nonstie 6a3uca u pa3MepHOCTH BEKTOPHOTO MPOCTpaHCTBA?

22 Kakoe MHOeCTBO Ha3bIBa€TCA BEKTOPHBIM MpocTpancTBom? [loampoctpancTBoM?




23

[Ipu Kakux yCIOBHSX CUCTEMA BEKTOPOB HA3bIBAECTCS JIMHEMHO 3aBUCUMOM, TUHEUHO
He3aBucUMOM? Kakue BEKTOPbI Ha3bIBAIOTCS KOJJIMHEAPHBIMU, KOMIUIAHAPHBIMU ?

24 Kakumu colicTBamu 001aaeT onepanus cl0KeHUsI BEKTOPOB?

25 Kakumu cBolicTBaMu 001a/1aeT onepanusi yMHOKEHUSI BEKTOpa HA YUCIIO?

26 Kakoe uucio HasbiBaeTrcs paHrom marpuubl? IIpaBuio BelUHCIEHMS paHra
MaTpHUIBl METOJIOM OKAaHMIICHHUS] MUHOPOB.

27 Kakoe uncno HassiBaeTcs paHrom Matpuupl? ITpaBuiio BeIUMCIEHHS paHra MaTpPHILIbI
C TMOMOIIIBIO IEMEHTAPHBIX MTPe0Opa30BaHUM.

28 Kak ¢opmynupyercs teopema Kponekepa — Kamemim o cOBMECTHOCTH CHCTEMBbI
JUHENHBIX YpaBHEHUN?

29 Kaxk onpenensiercss MaTpuiia nepexojaa oT 0OJHOro 0aszuca K Apyromy?

30 Kakoe BeKTOpHOE TPOCTPAHCTBO HA3BIBACTCA KOHEUHOMEPHBIM?

31 CkansipHO€E MMPOU3BEIEHNE BEKTOPOB U €r0 CBOKCTBA.

32 Beruucnenue ckaiasipHOro Npou3BEICHNUS.

33 EBKITMI0BO IPOCTPAHCTBO.

34 BekropHoe npon3BeieHne BEKTOPOB: OIIPEe/IEHHE U ero CBOMCTRA.

35 Beruucnenne BEKTOPHOTO MPOU3BEICHHUS.

36 Boruncnenue miuomaayn TpeyrojabHUKa.

37 CMerIanHO€e IPOM3BEIEHUE BEKTOPOB: OIIPEeNIEHHE U ero CBOMCTRA.

38 Brranciienne cMenanHoro MpoON3BEACHUSI.

39 O6mwem TeTpasapa

40 Jlenenue oTpe3ka B JaHHOM OTHOIICHHUHU.

41 [TpsMoyronbHas AekapToBa cucTeMa KOOpAMHAT.

42 PaccrosiHue Mexy AByMSI TOUKaMH.

43 Paznuunble ypaBHEHUS IPSIMOM HA INIOCKOCTH.

44 B3anMHoe pacnosioxkeHne AByX MPsIMbIX Ha MJIOCKOCTH.

45 Yroa Mexay npsiMbIMU.

46 PaccrosiHue oT TOUKH 10 NPSMON Ha IIIOCKOCTH.

47 Pa3nuuHble ypaBHEHHSI INTIOCKOCTH.

48 B3anMHOe pacnonokeHne MmI0OCKOCTEN B IPOCTPAHCTBE.

49 YTroa Mexay IOCKOCTSIMH.

50 PaccrostHre OT TOYKH /10 MIIOCKOCTH.

51 ITpsimast B mpocTpaHCTBE.

52 B3anMHoe pacmonoxkeHne npsMon 1 TII0CKOCTH.

53 Yrois Mexay NpsIMOHN U IIIOCKOCTBIO.

54 B3anMHoOe pacmonokeHne MpsMbIX B TPOCTPAHCTBE.

55 Yron Mexay NpsSMbIMU B POCTPAHCTBE.
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PaccTostnue oT TO4KH 10 TPSAMOM B MPOCTPAHCTRBE.

S7 Paccrostnie Mexay CKpeIMBaOIUMHUCS TPSIMBIMHU.

58 [TapabGona: onpeneneHrue 1 KAHOHUYECKOE YpPaBHEHHE.
59 DJuiIc: onpeesieHne U KAaHOHUYECKOE YpPaBHEHUE.

60 ['unepOomna: onpeaeieHne 1 KAHOHMYECKOE YpaBHEHHE.




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

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

KouunyecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOH
Ne ABTOPBI, nocooue, yueoHo- I'ox
3arsaaBue (3aroJioBoK) oudamnoTeke /
n/n COCTaBHUTEJIHN MeToaH4YecKoe nocooue, H3IaHUS
HaumeHoBanue
NPaKTHKYM, JP.) 3EC
IN'ocniogapukos A.I1. Bricmas marematuka [DIEKTpOHHBINH pecypce] :
yuebHuk. B 6-tu 1. T. 1 : Jlunelinas anre0pa.
Bekrophnas anreOpa. AHanuTHYecKas reoMeTpus /
1 A. II. T'ocnogapukoB [u ap.] ; Hayd. pen. A. IL YyeOHuk 2015 3BC IPRbooks»
lNociogapuxoB. - Cankr-Ilerepbypr : Har.
MUHEpanbHO-ChIpbeBON yH-T "['opnbiii", 2015. -
103 c. - ISBN 978-5-94211-710-8.
2 | Kpsaksusn B. /1. Jlunelinass anreOpa B 3afayax W YHOPAKHEHUAX
[DnexTponHbIl pecypc]| : yueb. mocobue / B. JI.
KpsikBun. - U3n. 3-e, ucnp. - Cankr-IlerepOypr : VuebHoe HocobHe 2016 SBC "JTans"

Jlansb, 2016. - 592 c. : un. - (Y4eOHUKHU JIJIST BY30B.
CrnenmaneHast nureparypa). - ISBN 978-5-8114-
2090-2.

3 | JI A. beknemumeBa | COOpHHMK 3aJa4 1O aHAJMUTUYECKOW TEOMETPUU H
TUHEWHOW anredpe [DJeKTpOoHHBIA pecypc|
yuebHoe mocobue / JI. A. bexnemumesa [u ap.] ;
nox pen. 1. B. beknemumiesa. - U3n. 5-e, crep. - Y4eOHoe mocodue 2017 OBC "Jlanp"
Canxkr-IlerepOypr : Jlans, 2017. - 496 c. : un. -
(YueOuuku mist By30B. CrieriuanbpHas JIUTepaTypa).
- ISBN 978-5-8114-0861-0.

4 | Tlognyonas M. JI. Jluneiinas anredpa [ DneKTpOHHBIHN pecypc] : yueo.-
meTo. mocobue. Yacts 1 / M. JI. Tlonayonas, E. . Y4eOHO-MeTOIUYECKOE 2016 SEC «IPRbooksy
Ceepanoa. - CapatoB : By3oBckoe oOpa3oBanue, nmocobue

2016. - 44 c.




8.2. lonosiHuTEIbHAS JIUTEpPATypa

KosmuectBo B
Tun (yueOHuk, yueoHoe N
HAYYHOI
Ne ABTOpBI, nocooue, yueoHo- I'on
3arsaaBue (3aroJioBoK) oudamnoTeke /
n/n COCTaBHUTEJIHN MeToaH4YecKoe mocooue, H3IaHUS
HaumenoBanue
NPAKTHKYM, JP.) 3EC
1 |T'ynaii T.A. OneMeHTbl JMHEMHON anredpel [DIIEKTPOHHBII
pecypc] : yueb. mocobue / T. A. TI'ynait [u np.]. - YyeOHoe nmocodue 2017 3BbC «IPRbooks»
CraBponois : CepBuciikoia, 2017. - 87 c.
2 | MJL Karan Bektopnas anreOpa, aHanmuTH4eCKasi T€OMETPUS U
AJIEMEHTHl JIMHEWHOW anreOpbl [DIeKTPOHHBIN 2014 5EC  "IPRbooks"
pecypc]: BapuaHTBl pPAaCcYETHOrO 3aJaHus I Y4eOHoe nmocodue
cTyaeHToB 1-ro kypca 6akanaBpuara / [coct. M. JI.
Karan u ap.]. - Mocksa : MI'CVY, 2014. - 62 c.




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M MH(POPMANHOHHBIX CHPABOYHBIX

CUCTEM

— Ilasnosa H.I'. JIuneiinasi ajaredpa u_aHajauTuuyeckasi reomerpusi. Pabouas terpans /
Mocksa, 2016. Pesicum docmyna : http://elibrary.ru

— Kopuemkuna FO.B. ®opMupoBaHue npodeccHOHAIBHBIX KOMINETEHIHI CTY/IeHTOB B
Kypce JIHHEIHO# aJredpbl HA OCHOBE AJTOPUTMHYECKOr0 moaxoaa. BectHuk YensOMHCKOTO
rOCy/IapcTBEHHOro menarorundeckoro yaupepcutera. 2013. Ne 11. C. 140-147. Peswcum oocmyna :
http://elibrary.ru

— 3onomapesckas /.M. COOpHMK 3aaa4y 1o JHHeHHOW ajredpe (yueOHOe mocodue).
MexayHapoJHbIH JKYpPHAJI NPUKIAIHBIX U (QyHIaMeHTanbHbIX wucciaenoBanui. 2013, No 11-1.
C. 114-115. Pescum oocmyna : http://elibrary.ru

- Bonoosckas T.E., Dnaym P.Tr. DJ1eMEeHThI
VYuebnoe nocodue / Omck, 2010. Pearcum docmyna : http://elibrary.ru

— bopmaxkosckuii A.C., [lanmenees A.B. IIpakTHKYM 10 _JIMHEIHOW _aJjredpe u
AHAJINTHYECKON reoMeTpuu. YueOHOE mocoOue : pekomeHnoBano YMO / Mocksa, 2007. Cep.
[Mpuknagnas marematuka. Peocum docmyna : http://elibrary.ru

— Jlyosiruna E.H. Jluneitnas anre6pa: yae6Hoe mocobue / E. H. JIy6sruna. -Kupos: U3n-Bo
OOO. Pagyra-ITPECC., 2013. - 164 c. Peswcum docmyna : http://elibrary.ru

JUHENHOM aJIreopnl.

8.4. IlepeyeHb MPOrpaMMHOI0 obecnevYeHus

Ne Hanvenosanue MO PexBu3UTHI zlorosi)pa
n/n (naTa, HoMep, CPOK AelicTBHSA)
1 Windows HoroBop Ne 690 or 19.05.2015r., cpok
JeiicTBuUs - 6eCCPOUHO
2 Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 0eccpouno; Jloroop Ne 727 ot
20.07.2016r., cpok neicTBUS - OECCPOUHO

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOI s OCYIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMPoOILECCa MO0 JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ap. 00bEKTOB /15l IPOBe/IeHUs!
NPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI,
NOMELIECHHU VISl CAMOCTOATEIbHOM
padoThl o0y4yaumxcs (HoMep ayAuTOPUH)

Ne

u/n IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS

Croubl CTOJI

Aynuropus BeOKOH(pEpeHIINH.

VYueOHast ayAuTOpUs U1 IPOBEACHUS 3aHATUN
JIEKIMOHHOTO TUMNA. YueOHas ayAuTOpUs IS
IIPOBEJCHUS 3aHSATUH CEMUHApPCKOro THIIA.
VYyeOHnass  ayauTopusi A KypCOBOTO
IIPOEKTUPOBAHUS  (BBIMOJIHEHMSI KYPCOBBIX
pabot). YueOHast ayauTopus IS TPOBEICHUS
IPYNIOBBIX u WHAUBUYAIbHBIX
KOHCyJbTallMi YueOHas aynutopus Uid
IIPOBEJCHUS 3aHATUN TEKYILIEr0 KOHTPOJIS U
npomekyTounoii arrecraruu (VJ/IK-301a)

YUEHUYECKHE. ,
MpenoaBaTeIbCKUii,  CTYNbs,  JOCKa
(mapkepHas), kadeapa HamosbHas, [1K
TEJIEBU30P.

Aynutopust BeOKOH(pepeHIUH.

YueOHas ayAuTOpHs I IPOBEICHUS 3aHATHI
JICKIIMOHHOTO TUMA. YueOHas ayJAuTOpUs IS
MIPOBE/ICHUS 3aHSATUH CEMHHAPCKOTO THIIA.

Cronsl npenogaBaTeIbCKUe, CTYIbs, JOCKa
ayuTopHas (MeJoBasi) , CHCTEMHBIH OJIOK.



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 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /1J1sl IPOBe/IeHUs!
NMPAKTUYECKUX U JIA00PATOPHBIX 3aHATHH,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
paboThl o0yuyaoumxcs (HoMep ayAuTOPUN)

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

YuebHass  ayauTopusi  UIA  KypCOBOTO
MPOSKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabot). YueOHast ayauTopus Il TPOBEICHHS
TPYIIOBBIX u WHIBUIYaIbHBIX
KOHCYJIbTAllMi ~ Y4eOHas ayauTopus s
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS |
npoMexyTrouHoi arrecramu (YJIK-314a)

[TomereHre AIsl CaMOCTOSITENIBHOM pabOThI
crynenros (7-401)

CTOJBI yYEHUYECKUE, CTYIIbSI YYCHUYECKUE,
IIK ¢ Bbix0g0M B ceTb MHTEpHET
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