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1. Henb u opranu3anysi BbINOJHEHHS pacuyeTHO-Tpaduyeckoii padoThI
B cooTBeTcTBUM C y4eOHBIM IUIAaHOM IO HampasiieHuto nojarotoBku 27.03.04

«YmpaBieHUe B TEXHHUYECKHX CHCTeMax» OOydaromuecs B TMPOIEecCce M3yUeHUs

JTUCHUTUTMHBI «MaTeMaTHuKa» BBITIOJIHAIOT pacueTHO-rpadudeckyto padboTyNel.

Heas pacyerHo-rpadguyeckoid padOThI - BBISIBUTh 3HAHUS CTYJEHTOB
METOIO0JIOTUYECKUX OCHOB MaTEMaTUKN, YMEHUE IIPUMEHATD 3TU 3HAHMS B aHAJIU3E
COLIMAIBHO-DKOHOMUYECKUX  SIBJICHUH, IPOU3BOJUTH  pPACUEThI, IPUBUTH
OOyyarolMMCsl ~ HaBbIKM  CaMOCTOSITENIbHOM  paboThl € IPUMEHEHUEM
MaTEMaTHYECKUX METOJIOB.

B xone BbInoMHEHUS pacueTHO-TrpaduyecKoil paboThl 00yUarOUIiCs JOKEH
OPOSBUTh YMEHHE CAMOCTOSTENBHO padoTaTh ¢ Y4eOHOH M Hay4yHOU
MaTE€MaTU4YECKOM JIMTEPATYpPOl, NPUMEHATH MAaTEMAaTHYECKYI0) METOJOJIOTHIO B
aHalIM3€ KOHKPETHBIX [JAHHBIX, YMEThb BBIUHMCIATH MpPEAENbl, HaXOIUTh
MPOU3BO/IHBIE, HAXOJUTh UHTETPAIbI.

PacueTHo-rpadguueckas paboTa J0KHA ObITH BBIIIOJIHEHA U MIPEACTABIIEHA B CPOK,
YCTaHOBJICHHBIN TpaprikoM y4yeOHOro npouecca.

BoinosiHeHue pacyeTHO-TpauUecKoil padoThl BKIIIOYAET CIIEAYIOIINE
JTaIbI:

O3HAKOMJICHHE C IPOrpaMMOM JMCHMIUIMHBI «Maremarnka», MeTOAUYECKUMU
PEKOMEHJallUsIMU IO BBIIOJHEHUIO pacyeTHO-Tpaduyeckoil paboThl;

npopa0OTKa COOTBETCTBYIOIIMX pa3lejOB METOJOJIOTUM MAaT€MaTUKH IO
PEKOMEHIOBAaHHOM y4eOHOM TUTEpaType, KOHCTIEKTaM JICKIIUIA;

BBIIIOJIHEHHUE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;

3aBepiieHHass pa0oTa TPENCTaBIsACTCS [JJs TPOBEpPKHM Ha  Kadeapy
IPENOAABATEINI0 B YCTAHOBIIEHHbIE Y4eOHBIM rpapukoM cpoku. Cpok IpOBEpPKU He
oonee 5-7 nueil. llpenomaBarens mnpoBepseT KadyecTBO pPabOThl, OTMEYaAET
MOJIOKUTENIbHBIE CTOPOHBI, HEIOCTAaTKU paboOThl U olieHuBaeT ee. OOyyarouuecs,
HE NOJArOTOBUBIIKME PACYETHO-TpaPUUECKyt0 paboTy, K 3K3aMEHY HE JAOIYCKAIOTCS.

2. Bb10op BapuaHTa U CTPYKTYpPa pacueTHO-rpaduueckoii padoTsl
3amanust 1S pacueTHO-TpadUIECKUX paboT COCTABISIOTCS MPENOoIaBaTesieM,
KOTOPBIN BEJET NaHHYIO TUCIUIIINHY, U YTBEPKIAI0TCS Kadeapon.

Homep BapuaHTa  pacyeTHO-Tpaduueckol  pabOTHI BBIOMpAETCS
oOydJarorumcst o mociiequed mudpe B mudpe HoMepa 3a4eTHOW KHWXKKHU. Tak,
Hampumep, eciu mociuenuss mudpa mmdpa 1, To 0O0ydarOMUIACS BBITOTHSIET
pacueTHO-Tpaduueckyro paboTy mo Bapuanty Ne 1.

[Ipu  BhIMONHEHWHM  pacdeTHO-Tpaduueckoir  pabOTel  HEOOXOIUMO
IPUIEPKUBATHCS CIEAYIOIIEH CTPYKTYPHI:

o TUTYJIBHBIM JIUCT;

« BBCJICHNC,

e PacueTHasl 4acTh;

o 3AKJIIOYECHHUE;



e CITUCOK MCITOJIh30BAHHOM JINTEPATYPHI.

TuTyabHBIA JIMCT SIBASETCS TMEPBOM CTpaHUIIEH pacueTHO-TpadruuecKou
pabotsl. Ob6paser] ero opopmieHus npusejaeH B [Ipunoxennn 1.

Bo BBeaeHum cojepkarcs oOIIMe CBEJACHHUS O BhINMOJHEHHOW padorte (0,5-1
C.).

B pacderHoii yacTh 0OyJarouMics JOJDKEH IMOKa3aTh YMEHUE MPUMEHSThH
MaTEeMaTUYECKUE METO/Ibl PACYETOB, PACCUNTHIBATH HEOOXOAUMBIE JIAHHBIE, JAeNIaTh
Ha UX OCHOBE apTyMEHTHUPOBAHHBIC BHIBOJIBI.

YcnoBus 3amad B pacdeTHOW YacTH JOJKHBI OBITH TPHUBEACHBI MOJTHOCTHIO.
Pemenue 3amad cieayer COMpOBOXKAATh PA3BEPHYTHIMHU pacyeTaMu, CChIIIKAMH Ha
MaTeMaThdeckue (HOpPMyJIbl, aHAJTU30M WM BBIBOJAMH. 3aJadd, B KOTOPBIX JaHbBI
TOJIBKO OTBETHI 0€3 IPOMEKYTOUHBIX BEIYMCIICHUN, CIUTAIOTCS HEPEIICHHBIMU.

Bce pacueTsl OTHOCHUTENBHBIX MTOKA3aTENeH HY)KHO MTPOU3BOIUTE C MPUHATON
B MaTeMaTHKe TOYHOCThIO BhIYMCIeHU: kKodhduirentsl - 10 0,001, a mporeHTHI -
1o 0,1.

Cnenyer oOpaTuTh 0c000€ BHUMAaHUE Ha BBIBOJIbI, KOTOPBIE JOJKHBI OBITH
00OCHOBaHHBIMH, TIOJITBEPKAATHCS MPEABAPUTEIBHBIM aHAINW30M IU(GPOBOTO
Marepuana.

B 3akiouenun pacuetHo-rpaduueckoi padbotel (1 c.) B kpartkoir (opme
PE3IOMUPYIOTCS PE3yJIbTAThI PA0OTHI.

[Tocie 3aKIrOYEHUS MPUBOIUTCS CITUCOK JIUTEPATYPhl, BKIFOYAOIINN TOJIHKO
T€ HWCTOYHHWKH, KOTOpPHIE OBLIM HWCIIOIB30BAHBI TIPH BBITIOJHEHWHW PACYCTHO-
rpaguueckoil paboThl U HA KOTOPbIE HMEIOTCS CChUIKH B TEKCTE PaOOTHI.

[Tpu onMcannm TUTEPATYPHBIX UCTOYHUKOB HEOOXOIUMO YKa3aTh:

o (haMHUITMY ¥ MHUITHAJIB ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTAThH;

e MECTO M3JIaHMUS;

e U3/1aTEIHLCTBO;

o TOJI U3JIAHUS;

¢ KOJIMYECTBO CTPAHUIl WU KOHKPETHBIE CTPAaHMIIBI (MTOCJIEHWE B Ciydae
CCBUIKH Ha CTaThIO WM CTATUCTUYECKUN COOPHUK).

CrangapTHelii  ¢opMar oOMMCaHUS WMCTOYHUKOB TIPUBEACH B  CITUCKE
JUTEPATYPHI.

3. TpeOoBanusi k opopMmiIeHHI0 pacuyeTHO-TpaduUecKoii padoThI

[Ipu  odopmnenun  pacueTHo-rpaduueckoll  padOTBl  HEOOXOAMMO
PYKOBOJICTBOBATHCS CIEIYIOUIMMU TPEOOBAHUSIMU:

1. O6bem pabotel - 10-15 crpaHun Tekcta Ha CTAaHAAPTHBIX JIMCTAX
dopmata A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCHOIL30BAaHUEM TEKCTOBOTO
penakTopa WM BpPY4YHYIO (MMCbMEHHO), TaOJUYHOIO MpOLEecCcopa WM JIPYTHX
POTrPaMMHBIX cpeacTB (pasmep mipudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHuibl JOJKHBI OBITh IMPOHYMEPOBAHBI M UMETh MOJI ClieBa U
CIpaBa HE MeHee 25 MM Ui 3aMEeYaHUl Mpeno/1aBaTesi-KOHCYIbTaHTa.

3. B TekcTe He TOJKHO OBITh COKPAIICHHH CIIOB, KPOME OOIIETPUHSTHIX.



4, Bce npoMexyTouHble JaHHBIE MPOBOJMMBIX PACUE€TOB U PE3yJIbTAThl
CJIeIyEeT MPEJCTABISATh B SBHOM BUJIE.

S. Bce Ta0auiiel 1OKHBI IMETh CKBO3HYIO HyMepaluio. [IpuBenieHHbIe B
pabore wmmoctpauuu (Tpaduku, ITUarpaMmbl) JODKHBI UMETh MOJIPUCYHOUYHbBIE
MOJIMKCH.

6. Onucanue JUTepaTypHbIX UCTOYHUKOB BBIMOJIHSIETCS B COOTBETCTBHUU
CO CTaHJAPTHBIMU TPEOOBAHUSIMU, IPUBEICHHBIMU B MPEABIIYILEM pa3Jiee.

4. Teopernuyeckuii MaTepuaJ U NpUMepPbI pelIeHUs! 3a1a4

MaTpuubl ¥ onepauyuu HaJl HUMHA

Cnoorcenue (eviuumanue) mampuy OAMHAKOBOTO pa3Mepa MPOU3BOIUTCS

IIO3JIEMCHTHO.

C=A+B,c; =g i=1Lm, j=1Ln.

; +b

ij?

Ymnoorcenue mampuyvl HA YUCl0 — Ka)KI[BII\/'I 9JICMCHT MAaTpPHIIbl YMHOKACTCs

Ha 3TO 4YHUCJIO.

A=/B,a; = b,

i

Ymnoorcenue mampuyer Ha mampuyy ONPEAEICHO, €CIU YUCIO CTONOLOB
IIEPBOM MAaTpHUIIbl PABHO YMCIY CTPOK BTOpPOM Marpuubl. [IpousBenenuem

marpuipl A, Ha B HaspiBaeTcs Marpuna C AJIEMEHTBI KOTOPOU

mxp 2

BBIYUCIISIOTCS 110 (hopMmyJie

n I J—

C; = ayby, i=1m, j=1n.
k=1

3amMeHa KaXJ0W CTPOKM MATPHUIBI €€ CTOJOIIOM C COXpaHEHHUEM IOPSIKa
Ha3bIBACTCS MPAHCHOHUpOosaHueM. TPaHCIOHUPOBAHHAS 10 OTHOLIECHUIO K

MaTpuile A MaTpuIia o0o3HadaeTcss A'.

IIpumep. Haittu matpuny C =2A+B', rae



2 3
1-3 0
A=l 1 0| B= .
61 5

31

-2 3 1 6 -4 6 1 6 -3 12
Pewenue. C=2A+B'=2-| 1 0|+|-3 1|=| 2 O|+|-3 1|=|-1 1 |
-3 1 0 5 -6 2 0 5 -6 7

IIpumep. Haiitu ipousBeieHue MaTpuIl

Pewenue.

2.3} 3} ~2:1+3-2 —2-(-3)+3-4) (4 6

A-B= -(2 47| 11+0-2 1-(-3)+0-4 |=| 1-3]|
-3 1 ~3-1+1-2 -3-(-3)+1-4 | (-1-5
Onpeneaurenu

Kaxxmoi kBaJpaTHOM MaTpHUIIE MOYKHO ITOCTaBUT B COOTBETCTBHE YHCIIO,

Ha3bpIBACMOC onpedeﬂumeﬂeM.

Onpedenumenb MAaTPUIIBI 8MOPO2O NOPAOKA BBIYUCIISIETCS 110 (hopmyie

—A _th_an a12_
|A|— , =3ae - =848y, —a1,8,;.

21 22

Onpedenumens MaTpPULIbl mpembe20 HOPAOKA BBIUYUCISACTCA TIO HPABUTLY

mpeyeonvHukos nmu Capproca



a, &, da;
|A| = Aa =det A= Ay 8y, Qyg| = 838,853 T8,,8y585, + 8,385,385,
Az Qg Ag

—Q38,,83; — 8;,8,385, — 31,8,,855-

Onpeoenumensy MaTPULIBl 6MOpP020 NOPsiOKA BBIYHUCISIETCS 00Jiee CII0XKHO.

Mo>kHO TpuMeHUTh TeopeMy Jlaraca.

Teopema Jlannaca. Onpenenutenb KBagpaTHOW MATpPHUIBI PABEH CyMMe
MIPOU3BEICHUHN AJIEMEHTOB KaKOH-IMO0 CTPOKHU (CTONIOIA) HA UX anreOpandecKue

JTOTIOJTHEHHS.
|Al=det A= ZaijAﬁ.
i

Onpeodenumens  mpey2onbHou  (IMArOHAIbHOW) ~ MATpUIl  paBeH

IMPOU3BCACHHIO JUAroOHaJIbHbIX 3JICMCHTOB.

-1 -1
Ilpumep. Bpuucnauth omnpegenurens Matpuinbsl A=|-3 1 5 |: a) mno
2-2 4

MPaBWIY TPEYTOJIHHUKOB; 0) C MOMOIIBIO AIre0panyecKux JTOMOJTHEHUH.

Pewenue. a)

A=31-4+(-1)(-3)-(-2) +(-1)-5-2~(-1)-1-2-3-5-(-2) = (-1)- (-3) - 4=
=12-6-10+2+30-12=16.

0) Haiinem anreOpandeckue JOMOTHEHUS 3-i CTPOKH.

Ay = (-1

_1 - 3+2
. 5“=(—1)-5—(—1>-1=—4, A, =(-D)

3 -
- Ej=—(3-5—(—1)-(—3»=—12,

Ay = (-1 -

. 1“:3-1—(—1)(—3):0.

Torma nmo Teopeme Jlariaca

|A =det A=a, A, +a5,A;, +833A; =2-(—4) +(-2) - (-12) + 4-0=16.



Paur maTpuusl

OoparHas maTpuna

KBa):[paTHa;{ MaTpuila Ha3bIBACTCA H€6blp00fCOeHHOlZ, CCJIM €€ OIpPCACIIUTCIIb

OTJIMYCH OT HYJIA.

Obpamnoii mampuyer A~ 1 MaTpUIBl A Ha3bIBACTCS MATPHIA, IS

KOTOPOM CIIPaBEIJIMBO PABEHCTBO At A=A-A'=E, rue E- equHA4YHAS MaTpuia.

OOparHass Matpuiia A ompefelieHa TOJNBKO JUISL  KBaJpaTHBIX

HCBBIPOKACHHBIX MATPHUI[ U MOKCT OBITH BEIYHCIICHA I10 (1)0pMYJIe

1
At=—(A ).
)

Teopema o panee mampuysi. PaHr MaTpulbl paBeH MaKCUMAaJIbHOMY YHCILY

€€ JIMHEMHO-HE3aBUCUMBbIX CTPOK HIIHU CTOJ'I6I_[OB.

Ilpumep. HaiiTu matpuily, oOpaTHYIO K MaTpHIIE

2 1-1
A=|5 2 4].
7 34
Pewenue.
2 1-
I cnocob. Haxomum omnpenenutesb MaTpunsl |A =5 2 4|=-1#0. 3HauuT
7 34
MaTpHIla UMEET OOPaTHYIO.
2 1-11 0 0

(AE)=|5 2 4/0 1 0
7 3 40 01



[IpubaBuM K 3jIeMEHTaM 2-il CTPOKM, YMHOXXEHHOW Ha 2, 3J€MEHThl |-
CTPOKHM, YMHOXXEHHOW HA -5, a K 3JE€MEHTaM 3-d CTPOKHM, YMHOXEHHBbIM Ha 2,

AJIEMEHTHI |- CTPOKU, YMHOKEHHBIE Ha -7. [loyuum

K snemenTtam 3-if cTpoku npubGaBUM HJIEMEHTHI 2-W CTPOKU, YMHOXKEHHBIC

Ha -1.
2 1-1 1 0 O
0-1 13-5 2 O
0 0 2|-2-2 2

K 1-i1 cTpoke, yMHOKEHHOM Ha 2, pubaBuM 3-10, a K 2-i, yMHOKEHHON Ha

2, 3-10 CTPOKY, YMHOXXEHHYTO Ha -13.

4 2 0 0-2 2
0-2 0f 16 30-26
0 0 2/-2-2 2

Cioxum 31eMEeHTHI 1-i 1 2-11 CTPOK.

4 0 016 28-24
0-2 0| 16 30-26
0 0 2/-2-2 2

[TogenmuB 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, cIpaBa OT YEPTHI
MIOJIYYMM MaTpHITy 0OpaTHYIO JJIST HCXOTHOM.
4 7 -6

A'=|-8-1513
-1 -1 1

[IpoBepsiem MpaBMIIBHOCTH BHIYUCIICHUM 110 (hopMyIIe

A* A=A-A'=E.



2 cnoco6. Haxomum anreOpandeckue JOMOJHEHHS BCEX JJIEMEHTOB

MaTpPHULBI.
2 4 54 5 2
= _1 1+1 :_4, — _1 1+2 :8, — _1 1+3 =1’
An()34‘ Alz()74‘ A13()73‘
1- 2~ 21
=(-1 2+1 — _7’ A =(=1 2+2 :15’ = (-1 2+3 =1’
A21()3:‘ 22()741‘ A23()73‘
A= D)™ o6 A, = (02 o l13 AL = (0 o
2 4 54 52

[ToncraBum HalIeHHBIEC 3HAUEHUS JOTIOJIHEHUI U ONpe/IeNIuTeNs B PopMyTy

1
At =—(A).
Chal
[Tomyunm
4 7 -6
At =|-8-15 13].
-1 -1 1

Cuctembl IMHENHbIX anrebpanyeckmnx ypaBHeHUM

Cucmema M JuUHEUHBIX aﬂee6pauqecmtx ypaeHeHuﬁ ¢ N neuzsecmuviMu

NMEET BU]T

a; X, +a,X, +..+a, X, =b,

1n*n

Ay X, + 85X, +.o+ 8y, X, =Dy,

A X, + A X, +oF A, X, =Dy,
rae  a; -Ko3(p(ULUEHTHI IPY HEU3BECTHBIX, b, - CBOOOIHEIE YIEHEL.

OcHoBubiMu  MeTomamu  pemenust CJIAY  sgnstorcss Mmeron [aycca,
MaTpu4HbIi MeTof U npaBuiio Kpamepa. Meron ['aycca npuMeHuM 1Sl pelieHUs

mo6oit CJIAY, B To Bpems kak MeTon Kpamepa u MaTpUUHbBIN METOJ MOTYT ObITh



HCIIOJIB30BaHbI TOJIBKO IJIs1 PCHICHUA CHUCTCM C KBaI[paTHOﬁ HeBLIPO)I(I[eHHOﬁ

MaTpULIEH.

Jist pewenuss memoodom Ilaycca COCTABISIOT PACIIMPEHHYI0 MaTpUILy
CHCTEMBI, KOTOPYIO 3aT€M C MOMOIIBIO AJIEMEHTAPHBIX MpeoOpa3oBaHUN IPUBOISAT
K cTyneH4yaromy Bufy. 1o monmydeHHON MaTpHlle BBINHMCHIBAIOT HOBYIO CUCTEMY U

pemaroT €€ METOA0M HCKIIIOYCHUA IICPCMCHHBIX.

Pemienne cucremMbl MmampuuHbiM MemoOoomM WIH MemoooM 00pamuou

Mampuysl ONpenensiercs no Gopmyine

X=A"B
Ilo popmynam Kpamepa
A.
e
rmue A- ONpEeAeInuTeb CUCTEMBI, A;- OINPCACINUTENIHN, IOJYYCHHBIC U3

OIPEAETUTEIIS CUCTEMBI 3aMEHOM |-T0 CTOJI011a Ha CTOJI0EI] CBOOOIHBIX YICHOB.

Ilpumep. Pemuts CJIAY: a) maTpuuHbiM MeTO10M; 0) MeTos0M Kpamepa; B)
MeTonoM ['aycca
X + X, + X3 =3,
2X, — X, + X5 =2,

—3X; +2X, + X, =0.

Pewenue. a) Matpuiia cucteMbl UMEET BU/I
111

A= 2-11

-3 21

X 3
X=| X, |- cTonber Hen3BECTHHIX, B=| 2 |- cTon0e1] CBOOOAHBIX YJICHOB.
Xg 0

=



Omnpenenurens cucteMbl A =—7 = 0. OOpaTHast MaTpuiia

ITo dhopmyme

CnenoBarenbHo, X, =1, X, =1, x, =1.

6) Bprauciaum BcnomMoraTenbHbIC OIIPpCACINUTCIIN

311 131
A =21 1|=-7,A,=| 2 2 1=-7,A,=| 2-1 2|=-7.
0 2 -3 0 -3 2
A, - A, - A, -
l__l:_7:1’ 2:—2=—7=11 X3=—3:—7= .
A =7 A =T A =7

B) BhlnuieM paciimpeHHy0 MaTpUILy CUCTEMBI

1113
2-1 12|.
-32 100

[IpuBenem ee k crynenyaTomy Buay. s 3Toro npubaBum K 3JeMeHTaM 2-i
CTPOKH 3JIEMEHTHI |-l CTPOKHM, YMHOKEHHBIE Ha -2, a K 3JIeMEHTaM 3-i CTPOKH —

AJIEMEHTHI |-i1 CTPOKHM, YMHOXEHHBIE Ha 3.

111]3
0-3-1|-4
0549

[TpubaBuM K 3-ii CTpOKE, yMHOKEHHOW Ha 3, 2-10 CTPOKY, YMHOXEHHYIO Ha



Pacmmpennas MaTpulla  I[pUBEAEHA K CTYHEHYaTOMY  BHIY.
CooTBeTcTByIOIIas €M CUCTEMA UMEET BUJT
X+ X, + X3 =3,

—3X, — X, =4,
Xy =1.

. 7
U3 MMOCJICAHCTO YPABHCHUA HAUACM X, :7:1, N3 BTOPOIro YypaBHCHHA

4-x, 4-1
X = E =T=1,HI/I3 HepBOro X, =3—-X, —X, =3-1-1=1.

Bexropnas aareopa
Onepannu HaJl BeKTOpaMM
CxkaJjisipHOe IpoHu3BeeHHE BEKTOPOB

Bexmopom  Ha3bIBAIOT  HANpaBJICHHBIA  OTPE30K, KOTOPBIA  MOMKHO

nepeMeniaTh napawuieibHO caMoMy ceoe.
Bekrops! 3, b Ha3BIBAIOTCS JUHENHO-HE3A6UCUMBIMU, ECTTH Aa+ 125 =0
< A, =1,. B npoTUBHOM Ciy4ae, OHU JTUHEMHO-3aBUCUMBI.

Jnunoii (modynem) éekmopa Ha3bIBa€TCS JJIMHA OTPE3Ka, U300pakaroiero

BekTop. JymHa a(x,y) ompezaensercs o Gopmyne a =/x* +y?*.

BekTopbl Ha3bIBAIOTCS KOLIUHEAPHBIMY, €CITU JIEKAT HA OAHOU NPAMOMN WU

Ha 11apaJuICIbHBIX ITPAMBIX.

BekTopbl Ha3bIBAIOTCA KOMNIAHAPHBIMU, €CIU JIEKAT B OJHOM IJIOCKOCTH

HJIK B ITApPaJUICIIbHBIX IINIOCKOCTAX.



JIvHEeNHBIMH ONEpalysIMU C BEKTOPAMU ABJISFOTCS:

1) crnoxenue: a+b =(x, Y, 2,)+ (X, V1 2Z,) = (X + X0 Yy + Y5, 2, +2,)
2) YMHOXCHHE Ha YHCII0 A3 = A(X,, Y;,Z,) = (A%, AY;, AZ,) .

VTrabl HaKJIOHA & K OCSAM KOOPpAWHAT HA3bIBAOTCA HaAnpasIAouumu

KOCUHYCAMLU.
X z
cosqg=—--—o— cosﬁ:+, COSy =—,
X2 +y*+12° X2 +y*+2° X2 +yi+2°
npryeM

cos® o +cos® f+cos’y =1.
IIpoekyueti sekmopa & Ha 0Ch | Ha3bIBACTCS YHCIIO
np,a=alcos g,
IJIC ¢ - YrOJI HaKJIOHA BEeKTOpa d K ocH | .
Cranapnvim npouseedenuem a,b Ha3pIBA€TCA YUCIIO
(a, b) 25-6:|§|-‘5‘-C08¢.
B xoopaunaTHO# hopme
(@,b)=a-b= X X, + Y, Y, +2,Z,.

YVeon mexncoy sekmopamu a,b omnpenensercs mo Gpopmyiie

D)
(=)

cos @ =

jabl]

=

Ipumep. Haiitu nuay d = d+b +C ¥ pasaokuTs ero 1o &, b , ecin

a=(3-1),b=(-2),c=(-112).



Pewenue. Haiinem xoopauHatsl d =a+b +¢ = (3-1) + (1L—2) + (-1 1) = (3-2).

JlnnHa BekTopa d = /X% +y® =4/3% +(-2)° =13.

Pasnoxuth 1m0 4&,b- 3HAYMT, NPEACTaBUTH B Buae d=c-a+A4-b. Jua

onpeaciacHus «, [, 3alMIICM B BUJIC

a-B-D+p4-1-2)=0G-2

500041

3o+ B=3
—a-2p=-2.

4 3
PemuB cucremy, nojay4uM o = < B =

=2, TO ecTb q-24a.35.
5 5 5

Ilpumep. HalTu yroam Mexay BEKTOpaMU

ﬁ=4ﬂ=&¢=%.

5 +5)E—E a ol
Pewenue. COS¢)=(a+b)(a b) _ i ‘ ‘

h+6yh—5{_ﬁa2+a16yﬂﬂéJﬁf—ﬂ15*4ﬂz

B 4% —3? B 7

\/42+2-4-3-cos7§+32 -\/42 _2.4.3.c0s” 1+ 32 V37 413

BeKTOpHOC U CMECIIAHHOC€ TIPOU3BECACHUS BEKTOPOB

Bexmopuvim npouseedenuem @,b Ha3bIBAETCS YUCIIO

[é, 6]:§x6:|§|-‘5‘-sin¢).

B xoopnunatHOM opme



i ok
[é,B]zéxB:Xl VY, Z |
X2 y2 22

IInowaov napannenoepamma, TOCTPOSHHOTO Ha BEKTOpax d W b paBHa

MOAYJIO UX BCKTOPHOI'O IIPOU3BCIACHUA.

IInowaobs mpeyeonvHuka, TOCTPOSHHOTO Ha BEKTOpax d U b paBHa

IMOJIOBUHC MOAYJIA KX BEKTOPHOTO ITPOU3BCACHM.

Cmewannvim npouszsedeHuem a, b, € HA3BIBAETCS YUCIIO

Xl yl Zl
abc=1|x, Yy, z,|.
X3 y3 23
Obvem napannenenuneoa, NMOCTPOEHHOIO Ha &,b,C, paBeH MOIYIIO HX
CMENIaHHOTO MPOU3BEICHHUS.
IIpumep. Haiitu Bextop d, OpPTOrOHaNbHBIA & =(1,2,3),b=(-7,0,2), mis
KOTOPOTr'0 CKAJIIPHOE Mpou3BeAeHue ¢ € = (1,1,1) pasHo 3.
Pewenue. VIckoMblii BeKTOp KoJulMHeapeH axb. ClieoBaTensHO, OH paBeH
A(@xDb).
i j ok

6.6]=axb=| 1 2 3 =(4-2314).
-7 0 2

Toraa d = (44,-234,144).

a-a:4/1-1—23/1-1+144-1=—5z=3,,1=—§:>6|=(—E,@,—ﬁj.
5 5'5" 5

5. 3ananus pacuérHo-rpaduyeckoi padornsl Nel.

3apanuel. /lansl matpuusl A u B. Haitnute matpuny C.



9-11 6 3
4, A=|7-3|B=|0 2| C=A+2B.
0 -2 1-8
5 1
~2 1-5 t
5. A= ,B=|3 0| C=2B-A".
4 3-2
4-2
—4 2-1 0 -2 1
6. A=|-1 0-2|,B=|5 1 3| C=(2A)"+B.
310 2 01
3-1
~210 t
7. A=|6 8| B= ,C=A+2B".
~7 1-2
3
21 6 3
8. A=| 5-7 | B=|0 2| C=2A"-B"
4 3 1-8
-3 2-11 2 -2 1
9. A=|-1 2-2 |B=|1 1 18 |,C=(12A)' -B.
31 17 2 01
2 -16 6 3

10. A=|6 -3 |B=|10 2|,C=A+15B
0 -2 1-8



3ananue2. Haiinute npousBeneHue

matpuy, A-B

MaTpuyHOTo MHOTOWIeHa. CylIecTBYeT JiM NpousBeaeHue B- A?

1
1. A=(1 -1 2),B=|4
5

311 1 1-1
1 2 3 1 0-1
-2
5. A=(-4 34 3),B=|14
3
6. f(X)=2x*-5x+3,
1 2 3-2
A= , B= .
Lol
7. f(x)=3x*+2x-5,
311 1 1-1
A=12 1 2|,B=(2-1 1|
1 2 3 1 0-1

8. f(x)=x*-7x*+3,

4 1-3 6 1 3
0 35 1-4 1

501051

3HAa4YCHHUC



12x? +5x + 3,

9. f(x)

37-11
12 4 )

{

-6 3
B
(—10 1j

3anaHue3.BIuucianTh ONPENEIUTEND.

%_

1 01

1

1‘|.

1. 12-1

2.2 1 2.

3.12-1

< N O

5.0 3 0.

1-4

1111

1 212
3131
0110



311 4
0 410 1
17 7 3°
2 24 3

1 0 41

3211

310 1|

0 410

1 511

01 3 2
0010

1 210
9

3041

3811

0 3 01|

0 450

A. Cnenaiite

3ananme4. Haiinure oOpaTHylO Matpuily Uisi MaTPHIIbI

MPOBEPKY.
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3ananmeS. Pemuth cuctemMy JTMHEHHBIX alreOpandyecKux ypaBHEHUN TpeMs

criocobamu:
-meTonoM ["aycca

-no popmymnam Kpamepa

-CpeaACTBAMH MAaTPHUIHOT'O HCUNUCIICHUA



X+Yy+2z2=-1 X+3y+4z=3,

1. 22x—-y+2z=-4, 2.42x—-y—-z=1,
4X+y+4z=-2. X+2y+3z=5
2X—4y+72=3, X+3y—z=4,

3. {x-5y+3z=-1, 4.{-x+2y+3z=12,
X—y+z=1 2X+y—-z=1.
OX—-Yy+z=-17, 4x—-y—-7=-3

5.4x-3y+2z=-11, 6. x+3y+3z=-4,
2Xx+y+2=0. -X+2y-2=5
3X—y+z=-16, X—y—-2=-3

7.42x-3y+2z=-11, 8.{X+2y+3z=-4,
2X+y+z=0. -X+2y-z=1
X+y+z=-1 X+y+4z =1,

0. <6x—y+2z=-4, 10.{2x+y-z=1,

2X+Yy+4z=-1. X+2y+3z=5

3ananme6. Haiitu nuHeiiHyI0 KOMOMHAITMIO BEKTOPOB.

1. 3a+4b—¢, rme a=(4,13),b =(12-2),¢ =(10,8,1).

2. 2a+3b+4¢, e da=(12,0),b =(2,11), € = (-11,-2).

3. (8,b)c+3(b,6)b, rme a=(4,13), b =(12,-2), ¢ =(10,8,1).

4. 43+19% —¢, rme d=(2,—4,3), b =(10,—5,—2), € = (187,8,1).
5.18d+3b+7¢, Tae d=(-6,2,0),b = (54,1,1), € = (—90,1,—2).

6. (a,b)c +13(b,€)b, roe a=(45-9,3),b =(12,—2), ¢ = (131,9,).
7.13a+6b—¢, rme a=(-10,1,9),b =(1,7,-2), € = (10,5,1).

8. —5a+4b +4¢, Tne da=(-7,2,0), b =(-5,1,1), € = (-1,1,-2).

9. 2(a,b)c +7(b,€)b, rme a=(4,-8,3),b =(90,2,—2), € = (10,8,1).



10. 144 +19b —¢, rme a=(-4,—4,3), b = (113,—5,—2), € = (17,3,1).
3apanue7. Haiitu ckansipHOE TpoU3BEACHUE BEKTOPOB U YIOJI MEK/1y HUMH.
1. a=(0,4,-3),b =(-12,2).

2. 3a=(21-2),b=(0,—2,-3).

3.4=(413),b=(2-2).

4. 3=(1,2,0),b=(211).

5.d4=(413),b=(2-2).

6. a=(4,-7),b=(-122).

7.a=(10,1,-5),b =(3,—2,-3).

8. a=(-14,11,3),b =(3,2,-2).

9. a=(13,2,0),b =(24,1,1).

10. a=(51,1,-3),b=(1,2,-2).

3ananme8.

1. Hanbl Toukn A(2,-1,4), B(4,0,2). HaliTu MOaynb U HaAIpaBJI€HUE BEKTOpPa

AB

2. Haiitu \za+36 ,ecnd 4 = (L.5,0,—4), b = (0,0,4).

3. Ilpy kakoM 3HAYeHMHM N BEKTOpbl a=(3,-21) Hu b = (n,4,0.5)
OPTOTOHAJIBHBI?

4. Haiitu (¢,d), ecmu 6:5§+5,d:45—5,|§|:2,‘5‘:3, a yroa Mexiy

BEKTOpaMH 4 U b 120°.



S. Beunciaurh |E| , €cIu € =53 —2b, |a| =3, ‘6‘ =4, a yroJl MeXX1y BEKTopaMu a
b 60°.

6. Berunciurs (5—6)2, ecln |é| = 242, ‘5‘ =4, a yrojJ MexXJIy BEKTOpaMH d U
b 135°.

7. Haiitm BHemHMM yroax B B TpeyroibHuke ABC, eciu

A(2,-1,4), B(4,0,2), C(2,-3,1).
8. HaliTu yros mMexnay BEKTOpamu a+b u a-b, ecnn |é| =1, ‘5‘ =6, a yroil
MEXAY BEKTOpaMH d U b 60°.

9. Haiitu ¢=24,d=b-3&|c|, ‘&‘,dz, ¢,d), yrom Mexmy Bekropamu ¢, d,

—~

ecnn a=(2,—-1,—2),b=(8,—4,0).

10. Tloctpouts mnapamienorpaMMm Ha BekTopax OA=(1,10),0B=(0,-31).

OHpCIICJII/ITB Juaro”Haid 1 uX NJINHBI.

3ananue9.

1. Beraucauth [E d J, eciu

¢=a-3b,d=-2da+b,a=(-10,3),b=(112).

2. Haiitu ‘[E,EI], ecnu C=4a-2b,d=-a+3b,|d :‘6‘ =2, a yroa Mexuy
BEKTOpaMHu 4 U b 30°.

3. Brerancnuts IUIOIIAAb TPEyroJIbHUKa ABC , eciau

A(2,-2,3), B(-3,-6,0), C(4,—3,—-1).

4 Jlexar nmu Touku A(2,-1,-3), B(-4,1,-2), C(0,—6,3), D(-12,—2,5) B OJHOH

IJIOCKOCTH?

5. Jlexar mm Toukum A(1,-2,3),B(0,1,0),C(12,-1),D(4,-1,7) B OIHOH

IJIOCKOCTH?



6. HaliTu cmenanHOe MPOU3BEICHUE BEKTOPOB a= (2,—2,6), b= (-6,6,3),
c=(3,-2,5) .

7. Haiitu o0beM TeTpasipa ABCD, BBICOTY BP , TIOIIAM TPaHEeH TeTpadapa,

ecit A(L,—3,—5), B(~1,2,— 4), C(0,0,— 2), D(~6,~1,— 2).

8. Hailitu 00beM TeTpasipa ABCD, BBICOTY BP, MeIMaHbl TpaHeH, IUIONaan

rpaHeu Terpasapa, ecinm A(2,-12), B(5,5,5), C(3,2,0),D(4,1,4) .

9. BpucIuTh IUIONIAJb MapajiieiorpaMMa, MOCTPOCHHOTO Ha BEKTOpax
a=5p+2q,b=p-3q, AIMHBI AMAroOHAJEH MapajuIeiorpaMMa, yrojl MexXIay a u p,

Y IIPOCKIMIO a Ha b.

10. Bpuucnuth 00BbeM MapajiesienuIea, MOCTPOCHHOTO Ha BEKTOpax

1, ‘5‘:2, a yroa MexJy BEKTOpaMH 4 W b

¢ =6a+10b,d =3a-6b, f =3a—6b, [4]

3ananmel (.

1. Hammcare ypaBHEHWs BBICOTBI, NPOBEJCHHOM W3 BEPIIMHBI A, H
MEIMaHbl, TMPOBEICHHOW W3 BEPWMHBI B, TpeyroipHuka ABC, eciu

A(-1,-5), B(3,-1), C(@1,—2).

2. Hanmcars ypaBHeHHE CTOpOHBI KBaapara ABCD, ecid 3aJlaHbl

KOOPJAMHATEI IBYX €r0 CMEXHBIX BepIIUH A(l,—1), B(-3,3).

3. Hanucatp ypaBHEHHE NPSAMOM, KOTOpas MPOXOAUT YEPE3 TOUKY A(8,6) U

o0pasyeT ¢ KOOPJMHATHBIMU OCSIMU TPEYTOJIbHUK TUIOMIAbI0 12,

4. BBIUMCIUTD pACcCTOSTHUE OT TOUYKU A(5,4) 10 MPsIMOM, MPOXOASIICH Yepes

TOYkKu B(1l,—2), C(0,3).

5. Hammucatp YpaBHEHUS IIPSAMBIX, IIPOXOAAIMNX Yepe3 TOUKy A(l,4), oaHa U3

KOTOPBIX NapajujiebHa, a Apyras NePHEeHIUKYISIPHA PSIMON — 2X +5y —2 = 0.



6. HanucaTtpe ypaBHEHUE NPAMOM, KOTOpask NPOXOJUT Yepe3 TOUKY A(-1,5) H

TOYKY NEPECCUCHUS NPAMBIX 5X+3y—-1=0 H 4x+5y+7=0.

7. Hammcath ypaBHEHHUE IUIOCKOCTH, IMPOXOASAIIEH 4Yepe3 TOUKy A(l,12),

NEPICHAUKYIIPHO BEKTOPY AB, eciu B(-1,2,3).

8. Hammcars ypaBHEHHE IJIOCKOCTH, MPOXOIAIIECH depe3 TOUKy A(-1,2,—3)

[apajijIeJIbHO IUIOCKOCTH, 3aJaHHOU YPaBHEHUEM 4X+ Yy —22+2=0.

9. Hanucatp ypaBHEHHE IUIOCKOCTH, IMTPOXOASIIEN Yepe3 TOUKy A(l,—1,3) u

OTCEKAIoLIEH Ha KOOPAUHATHBIX OCSIX PABHBIE OTPE3KHU.

10. Haiitu yroia MCOxKAy JINUIOCKOCTAMH, 3aldHHBIMHM YPABHCHHUSAMU

x—\/§y+z—1=0 u x+\/§y—z+3:0.

6. Kputepum oueHku pacueTHo-rpaduyeckoii padboTbl U THNOBbIE OMIUOKH
NPHU ee BbINOJIHEHNH.

IIIxana oneHnBaHuUsA Kpurepun onennBanus

«OTIM4HO» oOyyaromuicss SCHO M3JIOKWI YCJIOBHUS 3ajiad, pELIeHUs
000CHOBaI

«Xopomo» 00yyaroImuiics sICHO M3JI0KWIT YCIIOBHSA 3a]1a4, HO B 000CHOBaHUHU
pEIEHUI UMEIOTCS COMHEHUS,

«Y 1OBJIETBOPUTEIBLHOY oOyyaromuicss M3JI0KWII pellieHue 3a7ady, HO B PELICHUU eCTb
OINOKH;

«HeynoBnerBoputenbHo» oOydaromuiics  HE YACHWJI YCIOBHS 3ajad, peEIHICHUs He
000cHOBaJI, MO0 HE c1a] padoTy Ha IPOBEPKY.
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0Tpaciib, TpaHchepa TEXHOIOTHA, OKa3aHHsI
IIMPOKOTO  CIIEKTpa  00pa30BaTEIbHBIX
YCIIYT, obecrieueHust cBsI3ei c
00IIIECTBEHHOCTEIO, MIPOU3BOJICTBOM,
HAYKOW M HMHTETPAllMd B MEXKIYHAPOIHOE
Hay4HO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
CBOOOIHBIN JTOCTYII

HayyHas 3JieKTpoHHas 6ubnuoreka Elibrary
http://elibrary.ru/

Hayuynas  snektponHas  Oubnmoreka
eLIBRARY.RU - »T10 KpynHewmmii
poccuiickuii UH(POPMALIMOHHO-
AHAINTHYECKUN TTOPTAJI B 00JIaCTH HAYKH,
TEXHOJIOTUM, MEIWIUHBI U 00pa3oBaHMUS,
COZIepIKAILUi pedepaTsl U MOTHBIE TEKCTHI
Oonee 26 MIIH HayyHbBIX cTaTted H
nyOJIMKanui, B TOM YHUCIE DJIEKTPOHHBIC
Bepcuun 6omee 5600 poccuiicKuXx Hay4dHO-
TEXHHUYECKHX JKYPHAJIIOB, M3 KOTOPBIX
6onee 4800 KypHaJIOB B OTKPBHITOM
JIOCTYTIE CBOOOIHBIN JTOCTYI

®denepanbHbI mopTa «Poccniickoe
o0pa3zoBaHue» [DNEKTPOHHbBII pecypce] —
http://www.edu.ru

@enepanpHbiii - nopranr  «Poccuiickoe
o0pa3oBaHue» — YHUKAJbHBI HHTEpHET-
pecypc B chepe 00pa3oBaHuUs U HAYKH.
EsxeaneBHO nyOIuKyeT camble
aKTyaJIbHble HOBOCTH, aHOHCHI COOBITHIA,
MHPOPMALIMOHHbIE  MaTepuaibl s
HIMPOKOTO Kpyra YUTATENEH.
ExeHenenbHO Ha Moprane pa3sMeIaroTcs
AKCKJIIO3UBHBIE MaTepHallbl, UHTEPBbIO C
BEAYIIMMH CIIEUAINCTAMU — [1€aroramMmu,
MICHXOJIOTAMH, YYEHBIMH, DPETOPTAXUA H
aHAJIMTUYECKHE CTaThU.

Yurarenn [IOJIy4aroT JOCTYI K
HOPMATHUBHO-TIpaBOBOM  0a3ze  cdepbl
00pa3oBaHMUsl, OHM MOTYT I10JIb30BAThCS
CaMbIMH Pa3IUYHBIMU MOJIE3HBIMU
CcepBUCAMM — TaKMMM, KaK OHJIalH-
TECTHUPOBAHUE, OMPOCHl MO AaKTYaJIbHBIM
TeMaM M T.J.

HasBanue Coxkpaménno | OpraHm3anMoHHO- Otpaciab OdunuanbHbI
OpraHu3auuu e Ha3BaHMe npasoBas popma (o0aacTh i cailT
AeSITeIbHOCTH)

POCCUINCKU | PocCHHO HEMPABUTEIBCTBEHHO | TBOpueckuii Coro3 | http://rusea.inf
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http://elibrary.ru/
http://www.edu.ru/
http://rusea.info/
http://rusea.info/

Hay4YHBIX u 00111eCTBEHHOE HAay4YHBIX, HAy4YHO-
WHXEHEPHBIX 00beIMHCHHE TEXHUYECKHUX,
00I1IeCTBEHHBIX WH)KCHEPHBIX,
00beTMHEHUI SKOHOMMYECKHUX
00BeIMHEHMH,
SIBJISTFOIIIMX CST
IOPUANYECKUMU
JIUIAMH,
CO3IaHHBIN Ha
OCHOBE OOIIHOCTH
TBOPUYECKHUX
PO eCCUOHAITBHBI
X UHTEPECOB
YYECHBIX,
WHXXEHEPOB u
CIIEIUATMCTOB JIs
peanuzanuu
o0mux 1ene u
3ajad.
Poccuiickuit PCH OOmepoccuiickas 3amura obmux | http://poceuiickunii
CO103 MH)KEHEPOB 00IIIeCTBeHHAS HHTEPECOB U | -colo3-
OpraHM3aIus JOCTUXKEHUS MHXeHepoB.pd/
«Poccuiickuit coro3 | YCTABHRIX uenei
WHXCHEPOB» (manee ObLeMHHBIIHXCA
rpaxniaH,
nMenyemass  «Coro3») OCYMECTBIAOMIIX
SABJIACTCSA OCHOBAHHBIM CBOIO JIEATEILHOCTD HA
Ha QICHCTBE | reppuropun  Gonee
00LIECTBEHHBIM MOJIOBUHBI CYyOBEKTOB
00BbeIUHEHNEM, Poccuiickoit
co3nanHbpiM B (opme | Penepanuu
00IIECTBEHHOM
OpraHu3aIu
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