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1. Heab pacueTHO-rpaduuecKoil padoThl - BbISIBUTH 3HAHUS CTYJICHTOB
METO0JIOTMYECKUX OCHOB MaTEMAaTUKH, YMEHUE IIPUMEHATH 3TU 3HAHUS B
aHaJIu3€e COLMAIBbHO-3KOHOMUYECKUX SBICHUM, IPOU3BOIUTH PACUETHI,
OPUBUTH O0OYYAIOIIMMCSI HABBIKH CAMOCTOSITEIbHON PabOThI C MPUMEHEHUEM
MAaTE€MAaTU4YECKUX METOOB.

B xozne BbImosiHeHUs pacyeTHO-rpaduyeckoil paboThl 0OydYaromIMics AOKEH
IPOSBUTH YMEHHE CAMOCTOSITEILHO paboTaTh ¢ yueOHOM M HAYYHON MaTeMaTH4eCcKOu
JUTEPATYpPO, MPUMEHATh MATEMATUYECKYI0 METOJOJIOTHIO B AHAJIM3€ KOHKPETHBIX
JAHHBIX, YMETb BBIUYUCIIATH IPENEIIbl, HAXOAUTh IPOU3BOAHBIC, HAXOAUTh UHTETPAJIbI.
Pacuetno-rpaduyeckas pabora aA0mKHA OBITH BBINOJTHEHA W MPEACTABICHA B CPOK,
yCTaHOBIIEHHBIN TpadUKoM y4eOHOro mpoiiecca.

BoinosiHeHne pacueTHO-Tpaduueckoil pabOThI BKIIFOYAET CIECAYIOIINE 3TAMbI:
O3HAKOMJIEHME C NPOrpaMMOM IHUCHMIUIMHBI «MaremaTnkay, METOANYECKUMU
PEKOMEHJALMSIMHU T10 BBINOJIHEHUIO pacueTHO-TpaduuecKkor padboThl;
npopadOTKa  COOTBETCTBYIOIIMX  pa3AeioB  METOAOJOTMHM  MAareMaTWKd IO
PEKOMEHJOBAaHHOM y4eOHO! TUTEpaType, KOHCIEKTaM JeKIU;

BBIITOJIHEHUE PACUYETOB C IPUMEHEHUEM OCBOCHHBIX METOOB;

3aBeprieHHas paboTa MpENCTaBIsETCS g NOPOBEpPKH Ha  Kadeapy
IIPEroaBaTei0 B YCTaHOBIEHHbIE y4eOHbIM rpadukoM cpoku. Cpok MPOBEPKHU HE
O6onee 5-7 gueil. I[IpenmonaBaTens mpoBepseT KadecTBO pabOThl, OTMEYaeT
MOJIOKUTENbHBIE CTOPOHBI, HEAOCTATKU paboThl U olleHuBaeT ee. OOyyaronuecs, He
HOJIFOTOBUBIINE pacuyeTHO-TpadUUECcKyto paboTy, K 9K3aMEHY HE JIOMYCKAIOTCS.

2. BpIOOp BapuaHTa M CTPYKTYPa pacyeTHO-rpaduyeckoii padoTbl
3amaHus A pacdyeTHO-Tpauueckux pabdoT COCTaBISIOTCS MPENoJaBaTeseM,
KOTOPBIN BEJCT JaHHYIO JUCIUIUIMHY, U YTBEPKIAI0TCs Kapeapoi.

Homep BapmanTa pacueTHo-rpadudeckoil paboThl BBIOMpAETCS O0yYarOIIMMCS
no mocieAaHeil mudpe B mudppe HOMEpa 3a4ETHOW KHIDKKU. Tak, Hampumep, eciiu
nocnenuss mudpa mudpa 1, To 00ydaromuUNcs BBIMOTHIET PacueTHO-TpahUIeCcKyro
paboty mo Bapuanty No 1.

[Ipu BBITIOJIHCHU U pacueTHO-TpaduuecKon paboThI HE00X0AMMO
IPUACPKUBATHCS CICAYIONICH CTPYKTYPHI:

o TUTYJIBHBIM JIUCT;

¢ BBEJICHUE;

e pacyeTHas 4acTh;

o 3AKJIIOYECHUE;

e CIIMCOK UCIOJIb30BAHHOM JINTEPATYPHI.

TUTyAbHBINA JIMCT SIBISICTCS  TMEPBOM  CTpPaHUIIEW pacueTHO-rpadUuecKoi
paboTtsl. OOpasers ero ohopmieHus npuseaeH B [Ipunoxenun 1.

Bo BBeeHMH cojiepkaTcs 00Ire CBeACHH O BhImoiHeHHoM padote (0,5-1 c.).



B pacuerHoii 4acTMm 00ydYaromuics MODKEH MOKa3aTh yMEHUE MPUMEHSTH
MaTeMaTUYeCKUe METOJIbl pacdyeToB, PaCCUUTHIBATh HEOOXOJUMbIEC JTaHHbIE, JEJIaTh
Ha UX OCHOBE apryMEHTHUPOBAHHbIE BBIBOJIBI.

VYcaoBus 3a7ad B pacuyeTHOM 4YAacTH JIOJDKHBI OBITH MPHUBEAEHBI MOJHOCTHIO.
Pemenue 3agad cienyer cONpOBOXAAaTh Pa3BEPHYTHIMH pacue€TaMM, CChUIKAMH Ha
MaTeMaTudyeckue (OpMyJibl, aHAJIM30M M BBIBOJAMHU. 3aJayd, B KOTOPBIX JIAHBI
TOJIBKO OTBETHI 0€3 MPOMEKYTOUHBIX BHIUUCICHUMN, CAUTAIOTCS HEPEILICHHBIMHU.

Bce pacueTbl OTHOCUTENBHBIX MOKa3aTeleil HyKHO MPOU3BOAUTH C IPUHATON B
MaTeMaTUKe TOYHOCThIO BhIUMCIeHUM: kKodddunments - 10 0,001, a mpoueHTsl - 110
0,1.

Crnemyer oOpaTuTh 0cO0OC BHMMAHHE Ha BBIBOJBI, KOTOPHIE JOKHBI OBITH
00OCHOBAaHHBIMH, TOATBEPKAATHCA TPEABAPUTEIbHBIM  aHAIM30M  LHU(PPOBOTO
MaTepuaia.

B 3akirovyeHum pacueTHo-rpaduueckoir pabotel (1 c.) B kparkoit ¢opme
PE3IOMUPYIOTCS PE3YIbTATHI paOOTHI.

[Tocne 3akinoueHus] IPUBOAUTCS CIUCOK JIUTEPATYPhl, BKIIOUYAIOIMINUNA TOJIBKO T€
UCTOYHUKH, KOTOpbIe OBbUIM HCIOJIb30BaHbl MPU BBIIOJHEHUHU  PACUETHO-
rpaduyueckoil paboThl U HA KOTOPbIE UMEIOTCS CCHIIIKU B TEKCTE PaOOTHI.

[Ipu onucanuu TUTEPATYPHBIX UICTOUHUKOB HEOOXOAMMO yKa3aTh:

o (haMHIIMY ¥ UHUITMATIBI ABTOPOB;

* HA3BaHUE KHUTH, COOPHUKA, CTAThU;

» MECTO U3aHUS;

¢ U3/1aTEIbCTBO;

o TOJI U3JJAHUS;

¢ KOJJMYECTBO CTPAHUIl MM KOHKPETHBIE CTpaHULbI (IIOCIEIHHUE B Clydae
CCBUIKH Ha CTaThIO WJIM CTATUCTUYECKUN COOPHUK).

CrannapTHblid popmaT OnrcaHus ICTOYHUKOB IPUBEAECH B CIIUCKE JIUTEPATYPHI.

3. TpeOoBanusi kK 0(pOpMJIEHHIO PACYEeTHO-TPaduUecKoii padoThI

[Tpu oopmieHnn pacdyeTHO-TpapuIecKoit paboThI HE00XO0AMMO
PYKOBOJICTBOBATHCSA CIEAYIOIIMMH TPEOOBAHUSMU:

1. Ob6wvem paboter - 10-15 cTpanuiy TekcTa Ha CTaHAAPTHBIX JUCTaX
¢dopmaTta A4, HaOpaHHBIX Ha KOMITBIOTEPE C UCTIOIB30BAHUEM TEKCTOBOTO PEaKkTopa
WIA BPY4YHYIO (THUCHMEHHO), TAOJWYHOTO TpOoIleccopa WM APYTHX MPOTPAMMHBIX
cpeacts (pasmep mpudTa - 14 myHkToB, MHTEpBaI - 1,5).

2. Crpanunpl JOJDKHBI OBITh NMPOHYMEPOBAHBI MU WMETh TOJIA CJeBa H
crpaBa He MeHee 25 MM JIJIsl 3aMeUaHuid MPEno/1aBaTelisa-KOHCYIbTaHTa.

3. B TekcTe He 10IKHO ObITh COKpAIEHUH CII0B, KpOME OOLIEIPUHSTHIX.

4, Bce mpomexyTodyHble NaHHBIE NPOBOAMMBIX PACYETOB M PE3YJIbTATHI
CIEAyET MPEACTABIATH B IBHOM BUJIE.

S. Bce Tabnuiibl 1OJDKHBI IMETh CKBO3HYIO Hymepanwmio. [IpuBeneHHbIE B

pabore wumoctpanuu (Tpaduku, JUarpaMMbl) JOJDKHBI HMETh TOJPHCYHOYHBIC
MOITHCH.



6. Onucanue auTepaTypHbIX HCTOYHUKOB BBITIOIHSETCS B COOTBETCTBUU CO
CTaHJAPTHBIMU TPeOOBAHUSAMH, IPUBEIECHHBIMH B TPEIIBIIYIIEM pa3eiie.

4, TeopeTnueckuii MaTepuaJ U MpUMepPbl pelIeHust 3a1a4

MaTtpuubl 1 onepanuu HaJl HUMH

Cnoorcernue (6bwumaHue) mampuy OAWUHAKOBOI'O pasMepa IIPOHU3BOANTCIA

IIO3JICMCHTHO.

C=A+B,¢;=a; +b;,i=1m, j=1n.

Ymnoorcenue mampuysr Ha uucno — KaxIblil 37€MEHT MaTPHUIBl YMHOXKAECTCS

Ha 3TO 4YHCJIO.

A=1B,a, = Ab,.

Ymnoorcenue mampuysvt na mampuyy onpeneneHo, eciu YUciIo CTOJIOLOB
IIEPBOM MaTpHULBI PABHO YUCILy CTPOK BTOPOUW maTpuubl. [IpousBenennem

marpuipl A Ha B HasdpiBaeTcs Marpuna C AJEMEHTBl KOTOPOU

mxn mxp 1

BBIYUCIISIOTCS 0 popmyTie

n _ R
Cjj :zaikbkji i=1,m,j=1,n.

k=1

3amMeHa KaxJI0M CTPOKM MATPHUIIbI €€ CTOJIOIOM C COXpPaHEHUEM MOpsIAKa
HAa3bIBACTCS MPAHCNOHUposaruem. TPaHCIOHUPOBAHHAS 110 OTHOILLICHUIO K

Marpuie A Marpuia odbosHauyaercs A'.

IIpumep. Haiitu marpuny C = 2A+B', rae

(-2 3) (1—3 o)

A=| 1 0| B= .
L—3 1J \61 5)



(—23\(16\ (—46\(16\(312}

Pewenue. C=2A+B' =2-] 1 0[+-3 1|=| 2 O0|+|-3 1|=]-1 1|
-3 1) L o5 (-6 2

Ilpumep. HaliTn iponu3BeICHUE MATPUII

( 2 3) (9

= 1 0|B .
4
Ls ) Y
Pewenue.
_2 3) 1-3) [~21+3:2 —2(3)+3 4\) 4 6)
vy ol - e syt
\ ) \ \ )

Onpeneaurenu

Kaxmoil kBagpaTHOM MAaTpUIlE MOKHO MOCTABUT B COOTBETCTBUE YHCIIO,

Ha3bIBAEMOE onpeoenumenem.
Onpedenumenb MaTPUILI 6MOPO20 NOPsAOKA BBIUUCISETCS TI0 popmyie

_detA=| 2
|A| =A, = - = ay,8,, —a, 8.

8 Ay

Onpedenumensy MaTpullbl mpemve20 HOPsOKA BBIUUCIACTCS 1O HPABUTLY

mpeyeonvHukos unu Cappioca

a; ap A
|A| =Az =detA=13; a, ay|= Q1185853 1 81, 8p385, T 813853,
83 dp Ay
Q4389831 — 8138383 — 8;,8,,85.



Onpedenumens MaTPUIIBl 8MOP0O2O NOPAOKA BBIYUCISETCS 00Jiee CIOXKHO.

MoxHo npumeHuTh TeopemMy Jlarmaca.

Teopema Jlannaca. OnpenenuTenb KBaapaTHON MaTpUIbl pPaBEH CyMMeE
IIPOU3BEICHUIN DIIEMEHTOB KaKOW-THOO CTpOKH (CToiOla) HAa WX anredpanyeckue

JOITOJIHCHUA.

|A]=detA:JZ;aijA,-j.

Onpeodenumens mpey20avHol (IUaroHaIBHON) MaTPHUIIbl paBEH MPOU3BEICHUIO

AuaroHaJIbHbIX 2JICMCHTOB.

(3 -1-1
IIpumep. BBIYUCINUTD ONPEAEIUTENb MATPULIBL A=|-3 1 5 |! a) IO TIpaBUIY
22 4]

TPEYTOJILHUKOB; 0) C TOMOIIBIO aITreOpanvdecKux JTOMOJIHEHUN.

Pewenue. a)

A=314+(-1)-(-3)-(-2) +(-1)-5-2—(-1)-1-:2-3-5-(=2) = (-1) - (-3) - 4 =
=12-6-10+2+30-12 =16,

0) Haiinem anrebpandeckue TOMOTHEHHUS 3-i CTPOKH.

3 -1
A = (_1)3+1

31

15 32

-1
=(-1)-5-(-1)1=—4, A —(-1)*?
-3 5

‘ =-(3-5-(-1)-(-3)=-12,

3 _
A, =D 11‘ ~3.1-(-1)-(=3) =0.

Torma no reopeme Jlammaca
| =det A= a5 Ay + a5, Ay +aAn=2-(-4) +(-2)- (-12) +4-0 =16,
Panr marpuumbl

OobOpaTHast MaTpuna



KBanpaTtHass maTpuia Ha3bIBa€TCSl HEGbIPONCOEHHOU, €CIU €€ ONPEAEIUTEID

OTJIMYCH OT HYIJIA.

Obpamnoi mampuyerr A" Uil MaTpuIbl A Ha3bIBacTCd MAaTpHIA, IS

KOTOPOM CIIPAaBEIJIMBO PAaBEHCTBO A - A= A-A' =E, rae E - eAMHWYHAS MaTPHUIIA.

OOpatHas  martpuma A ompeleneHa  TOJBKO  JUIsl  KBaapaTHBIX

HEBBIPOXKICHHBIX MATPUIl U MOXKET OBITh BBIYHCIICHA O (popMyJie

(5,)

A

o1
A

Teopema o panzce mampuysi. PaHr MaTpulbl paBEH MAKCUMAJIBHOMY YHUCIY €€

JMHEWHO-HE3aBUCUMBIX CTPOK WJIM CTOJIOIIOB.

IIpumep. Haiitu Matpuity, 0OpaTHYIO K MaTpHUIlE

(2 1—1\

A=|5 2 4]|.
7 34
Pewenue.
2 1-
1 cnocob6. Haxonum ONIPEACIINTEIIbL MaTPHUILIBI |A|:5 2 4/=-1%0. 3Hauut
7 34

MaTpulla UMEeT 00paTHYIO.

‘(2 1-11 0 0)

('A{E)LS 2 40 1 ()||

7 3 40 0 1
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[IpubaBuM K d1MeMeHTaM 2-ii CTPOKH, YMHOXXCHHOW Ha 2, sjemeHThl 1-i
CTPOKH, YMHOXEHHOW Ha -5, a K d3JeMeHTaM 3- CTPOKH, YMHOXEHHBIM Ha 2,

ANeMeHTHI 1-if cTpoKHU, yMHOXEHHBIE Ha -7 . [Tonyuum

(2 1-1] 1 0 OW
0-1 13-5 2 0]
Lo-1 15|-7 0 2)

K snementam 3-if cTpoku nMpubaBUM dJIEMEHTHI 2-i1 CTPOKH, YMHOKEHHBIE Ha -

[2 1-1] 10 o)
0-1 13-5 2 0|
Lo 0 2|-2-2 zJ

K 1-if ctpoke, yMHOXKEHHOU Ha 2, mpubaBuM 3-10, a K 2-i1, yMHOKEHHOH Ha 2,

3-10 CTPOKY, YMHOKEHHYIO Ha -13.

(4 2 0 0-2 2
0-2 0| 16 30 -26
Lo 0 2(-2-2 2}

CmoxxuM sieMeHTHl 1-i 1 2-# CTpOoK.

f4 0 o 16 28-24
0-2 0] 16 30-26

00 2-2-2 2

[Tonenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — HA 2, CIpaBa OT YEPTHI MOITYIUM
MaTpUIly 0OpaTHYIO JIJIsl HCXOIHOM.

(4 7 —6}
At=|-8-15 13|

L—l 11

[IpoBepsieM MpaBUIILHOCTh BBIUUCIEHUH IO (popmyIie
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At A=A-AT=E.

2 cnocob. Haxonum anrebpanyeckue JOTOTHEHUS BCEX DJIEMEHTOB MaTPHIIHI.

2 4 5 4 5 2
A =D =4, A =D =8 A == =1,
1 34 1 7 4 13 7 3
- 2-1 2
2 34 2 7 4 23 7 3
A :(_1)3+1 21

31

1_‘1 — 6, A = (_1)3+2

-
“ =-13, A =(-1)*7®
2 4 *

5 4 B

=-1.
52

[ToncTaBuM HaliZieHHbIE 3HAUYCHHUS IOMOJHEHUN U ONIpeAeUTeNs B GOpMyITy

(%)

A

o1
A

[Tomyunm

A_1:(4 7 —6)

~8-15 13].

L—l 11

Cuctembl INHEHbIX anrebpanyeckmux ypaBHeHU

Cucmema M aunelnvix aﬂee6pauqecmtx ypaeHeHuL? ¢ N HeuzsecmHbIMU UMEET

BUJI

[a11x1 +ap X2 +...+adipn Xy = bl,

Jalel +3.22X2 +...+a2an = bz,
{amlx1 +a,,X, +...+a,, X, =D,

rae  a; -Kod(pQUIUEHTH! IIPU HEU3BECTHBIX, b, - CBOOOIHBIC YIEHBI.
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OcHoBubiMU MeToaamu pemieHus CIIAY sausitoTcst meton ['aycca, MaTpuyHbIi
meron u nipaBuwiio Kpamepa. Meton ["aycca npumenum aiis pemenus jiroooit CJIAY,
B TO BpeMs Kak MeToJ Kpamepa v MaTpuyHbIi METOJ MOTYT OBITh HCIOJIb30BaHbI

TOJIBKO JIA pCHICHUS CUCTCM C KBaﬂpaTHOﬁ HCBLIpO)KI[GHHOﬁ ManI/Illeﬁ.

Juia  pemenuss memoodom laycca COCTaBIAIOT PACIIMPEHHYID MAaTpUILY
CUCTEMBI, KOTOPYIO 3aT€M C MOMOILBIO 3JIEMEHTAPHBIX IPe0Opa3oBaHUN MPUBOIAT K
cTtyneHuaromy BuAy. [lo mosydeHHOU MaTpulle BBINHCHIBAIOT HOBYIO CUCTEMY M

pemiar0T €€ MCTOOOM HUCKIIOYCHHUA IICPCMCHHDbIX.

Pelienrie cUCTEMBl MampuuHblM MemoooM WIH MemoooM  O0OpAMmHOU

Mampuywl oIpeesseTcs o Gopmyie
X=A1.B.

Ilo popmynam Kpamepa :

rae A- ONpCeACIMUTENIb CUCTEMBI, A i~ OOPCACIMUTCIHN, IIOTYYCHHBIC U3 OIIPCACIUTCIIA

CHCTEMBI 3aMEHON |-T'0 CTOJIOIA Ha CTOJIOCI] CBOOOIHBIX YJICHOB.
Ilpumep. Pemuts CJIAY: a) matpuunbsiM MeToaoM; 6) merogom Kpamepa; B)
metoaoM ["aycca
[Xo + X2 + X3 =3

2X =X +X :’,
i

1 2 3
—3X+2Xx +x =0.
L 1 2 3

Pewenue. a) Matpuiia cuctTeMbl UMEET BU/T

(lllw

A=l 2-11 |.
-3 21
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w

cToJI0e] CBOOOHBIX YICHOB.

%)
X:| X, .- CTOJIOCI] HEM3BECTHRIX, B=
X

\s)

W
.-

2
%)

|
L

Onpenenutenb CUCTEMBI A = —7 = 0. OOpaTHas MaTpuIla
[To popmyie

CnenoBarenbHO, X, =1, X, =1, X; =1.

0) Beruncium BcrioMoraTesibHbIE ONpeeTuTe TN

311 131 113
A=PR-1 1|==7,A,=| 2 2 1==7,0,=| 2-1 2|=-7.
0 2 -3 01 -3 2 0

_A]':_?:l,x _AZ :_7:1 X A_3:_7:1_

LA 27 27 A _7 3T A 7
B) Brimuiniem pacimmpeHHy0 MaTpHILy CUCTEMBI

111 3]

2-1 1l2].

L—3 2 110 J

[IpuBenem ee k cryneHuaroMy Buay. s aToro mpubaBuM K djeMEeHTaM 2-i
CTPOKHU 3JIEMEHTHI 1-il CTPOKHM, YMHOXEHHBIE Ha -2, a K 3JIeMEHTaM 3-i CTPOKH —

AJIeMEHTHI 1-i CTpOKH, YMHOXKEHHBIE Ha 3.
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l111,3)
0-3-1|-4
% 54 9J

[TpubaBum K 3-if cTpoKe, YMHOKEHHOM Ha 3, 2-10 CTPOKY, YMHOKEHHYIO Ha 5.

111, 3)
0-3-1|-4
L00'7 7J

Pacmmpennas marpuiia npuBeeHa K cTyneHdyaromy Buay. CoOTBETCTBYIOMIAS
ell cucreMa UMEET BUJL
X1+ Xo + X3 =3,
= 33X —X, =4,
2 3
L| X, =1.

7
W3 mocnenHero ypaBHeHHs Haigem X, =7:1' H3 BTOpPOTO ypaBHCHUA

Xp === " ——" y M M3 IICPBOTO x —3_x, —x, =3-1-1=1,

BekTopnas anredpa
Onepanuu HAI BEKTOpaMu
CxajisipHoe npousBe/ieHNe BEKTOPOB

BeKWLOpOM Ha3bIBAKOT HaHpaBJ'IeHHBII\/'I OTPEC30K, KOTOpBIﬁ MOXHO IICPEMCIIATH

napajijieIbHO caMoMy ceoe.
BekTopsl a,b Ha3bIBAIOTCS JIUHEUHO-HE3ABUCUMBIMU, €CITA A a+ A p =0
< M =)\ . B npoTHBHOM City4yae, OHU JIMNHENHO-3aBUCUMBI.

Jnunou (mooynem) eexmopa Ha3bIBa€TCsl JJIMHA OTpE3Ka, M300pakarolero

Bextop. JlmuHa a(x,y) ompenensercs 1o popmyine a=+/x’ +y? .
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BekTopsl Ha3bIBAIOTCS KOLIUHEAPHbIMY, €CIIU JIEXKAT Ha OJJTHOU IPSAMOU WIM Ha

MapauICIIbHBIX IIPAMBIX.

BGKTOpBI Ha3bIBAIOTCA KOMNAAHAPHbIMU, CCIIN JICKAT B 0I[HOI>1 IIJTIOCKOCTH HNJIN

B MMAPAJUICIIbHBIX TIOCKOCTSX.
JIMHEWHBIMH ONlEpalUsIMU C BEKTOPAMHU SIBJISTFOTCS:

1) croxkeHHe: a+b = (X, Y1, 2,)+ (X, Y, 2,) = (X, + X0 Yy + Vr 2y + 2,) |
2) YMHOXKEHHE Ha YHCIIO Aa = (X, Y1, Z;) = (WX, Ay, Az,).

VTIbl HaKJIOHA a K OCSIM KOOpAWHAT HAa3bIBAOTCA HanpaeiAroumumu

KOCUHYCAMU.
X
- 7
coso = ——1CosP +,cosy =
X2 +y? 422 X2 +y? 422 VX2 +y? 422
IpUYEM

cos® o +cos” B +cos’y=1.
Ipoexyueti eekmopa a Ha O0Ch | Ha3bIBACTCS YUCIIO
id Ié = |é|coscp ,
rIe - yroil HaKJIOHa BEKTOpa a K ocH |.
CransipuuiM npouseederuem a,b Ha3bIBACTCS YHCIO
(a,b)=a-b =[al-p|-cose .
B xoopaunatHol popme
(é, b) = a-b= XX, +Y,Y,+2,Z,.

Yeon meoaicoy eexkmopamu a,b omnpeaensercs no popmyse
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cosQ = 15'—t)—u
2o
Ipumep. Haiitn iy d =a+b +C ¥ pasIoxKuTh €ro 1o a, b , ecim
a=(3-1,b=(@1-2),c=(-11).

Pewenue. Haiinem koopaunHatel d = a+b+c = B-)+(@1-2)+(-1,1) =(3-2).

JlmrHa BekTopa d =4/x2 +y? = /3 +(-2)? =+/13.

Paznoxutes 10 é,b— 3HA4YUT, NOpPEACTaBUTL B Buae d =a.é+B ‘b, s

OIpeneeHus o, 3 , 3alUIIEM B BUE

oa-B-1)+p-(1,-2)=3-2)

W
3a+p =3,
- —2p =-2.
- 4 5 3 -
Pemms cucreMy, Ioay4um o = 4[3 _3 , TO €CTh ] =-a+" .
5 5 5 5
Ilpumep. Hautn yrom Mexay BEKTOpaMHU a+b wu a-b, ecmu

d=afo|=30=""
3

Pewenue. cosp = @X;ﬁ;&) = b
L L I ST

2 2

o

* —2(a,b)+|p|

a

_ 42 -3 B 7

\I42 +2-4-3-cosE3+32 -\/42 —2-4-3-cosE3+32 V37413

BGKTOpHOG H CMCIIAHHOC IPOU3BECACHUA BEKTOPOB
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Bexmopuvim npoussedenuem a,b Ha3bIBAETCS YUCIIO
[a, b]: axb =Rl M-sin(p :
B xoopaunatHoi popme

[ [ T
[a,b]:axble Yi 71

X2 Y2 2

Inowaov napannenocpavma, TOCTPOEHHOTO Ha BEKTOpax a M b paBHa

MOJYJIIO UX BEKTOPHOI'O ITPOU3BCACHH.

IInowaov mpeyzonbHuka, TOCTPOEHHOTO Ha BEKTOpax a M b paBHA MOJIOBUHE

MOAYJIsI UX BEKTOPHOI'O ITPOU3BCACHUS.

Cmeuwannvim npous’eeaeHueM a, b, c Ha3bIBACTCS YHCIIO

Xl yl Zl
abc =% Y Zp}
X3 Y3 Z3

- -

Obvem napannenenuneda, TOCTPOEHHOTO Ha a,b,c, paBeH MOIYJIIO UX

CMCHIaHHOI'O IIPONU3BCACHUA.

IIpumep. Haiitu BekTOp d, OpPTOrOHANBHBI  a=(12,3),b=(-7,0,2), I

KOTOPOT0 CKaJIIpHOE IIpou3BeacHue ¢ ¢ =(1,1,1) paBHO 3.

Pewenue. VIckoMblli BEKTOP KOJUIMHEAPEH axb. CleIoBaTenbHO, OH paBeH
A(axb).
T I T T
[a,b]:axb= 1 2 3|=(4,-23,14).
-7 0 2

Torma d = (4A,-232, 142.) .



- - 3 7 (12 69 42)
d~c=4x.1—23x.1+14x.1=—5x=3,x=——:>d:L——,_,—_J.
5 5 5 5

5. 3aganus pacuéTHo-rpaduveckoii padornr Nel.

3ananmel. Jlansl Mmatpuiibl A u B. Haitaute matpuity C.

(235 (1-21)
\1 2—4}1 4 3 2)

1. A=| | c=2A+3B.

2,A:(7_4\| J_l 4 _3B-2A.

3,B 1 2)C
ia) )
—3W (61 3\|
~4|,B=|0 3 0|,C=3A-B.
o) lia 1)

9-11 6 3
7 3|B=l0 2 C=A+2B.
0 -2

1-8

4 2—1\| (o -2 1\
-1 0-2|,B=|5 1 3| C=(A)+B.
3 J Lz 0 1J

18
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(—3 2—11\| (—2 -2 1\
9. A=|-1 2-2 ||B=|1 118 | C=(12A)-
3117 2 01
2 -16 (6 3)
10. A=|6 -3 |,B:L10 2|,C = A+15B

o2) lis)
3ananme2. Haiinure npousBeneHre MaTpull A-B WIM 3HaY€HHWE MATPUYHOTO
MHoroujieHa. CyIiecTByeT Ju Mpou3BeieHue B- A?

- 2)

K )
_2\|
2.A=(1 2 3)B=| 1],
s
S S R O e}
1 1) 1 4)
4.A=(3 1 1\| =Y12_1—1\
2 1 2B 1 1]
t1 2 3J Ll 0—1|)
_2\

5. A=(-4 34 3),Bt143J.

6. f(x)=2x*—-5x+3,

a-lt A elP72)
€ 1) 1 4)

7. f(x) =3x? +2x -5,



(31 1) (1 1—1\
A=|2 1 2|B=|2-1 1|
Ll 2 3 10 —1J

8. f(x)=x3—7x*+3,

(4 1-3y (61 3)
A=|2 0-4,B=|0 3 0.
o 35) li1-2 1)

9. f(x) =12x? +5x +3,
a8 e,

10 1) 12 4

10. A:(i f f\| J%—l_q

7B 1 1]
Ll 2 3 J L1 9-1)

3apaHue3.BEIYUCIUTE ONPEACIIUTEND.

S o
w o -
|

9 N

20
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6 13
5./0 3 0.
1-41

o W PP
R = N P
O
o P N

N o w

N YN NP
H
(e}

S lEN
w oy b &

o w w
N P p O
O = b
o P P

o o P, B~
o B N O
_ W R
on O -

4 1

11
10. :
01
5 0

O O W Ww
A W 0 O

3ananued4. Hailinure oOparHyro wmaTpuny nans marpunbl  A. Cpaemaiite

IIPOBEPKY.



22

- O «

N A -
Il
<C
4

(1 3-1 2 \

o

2-1 3 5
110-6 1

(1111

1212
3131
kollO)

8. A=

(83—8\

J.
(13 3-1 2 \

|

© ™
1__2
S -
___
<
o)}

J'

2-12 8 5
110-6 19

10. A
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3ananueS. Pemuth cucteMy JHMHEHWHBIX anreOpanvecKux ypaBHEHUN Tpems

crnoco0aMu:
-metoaom ['aycca

-nio hopmynam Kpamepa

-CpCACTBAMH MAaTpUIHOT'O HCUUCIICHUA

(X+y+2z=-1, X+3y+4z =3,

1. |2x—y+22:—4, 2.02x-y—-1=1,
A+ y +4z7 =-2. X+2y+3z=5.
2X—4y+17=3, X+3y—2z=4,

3. Ix-5y+3z=-1, 4.)-x+2y+32=12,
X—y+z=1. 2Xx+y—-z=1.
BX—y+z=-17, (4x—y—7=-3,

5.Ix-3y+2z=-11, 6./x+3y+3z =4,
2X+y+z=0. —X+2y—-2=5.
3X—Yy+2z=-16, X—y—-z=-3,

7.12x -3y +2z =11, 8.0x+2y+3z=-4,
2Xx+y+z=0. —-X+2y-z=1.
X+y+2z=-1, X+y+4z=1,

0. 16x—y+2z=-4, 10.02x+y-z =1,

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

3ananme6. Haiitu nuHeiiHyr0 KOMOMHAIMIO BEKTOPOB.
1. 3a+4b—c, e a=(413),b=(12-2),¢ = (10,8,1).
2. 2a+3b+4c, e a=(12,0),b = (2,11, ¢ = (-1,1,-2).
3. (a,b)c+3(b,c)b, rme a=(4,13),b = (L2,-2), ¢ = (10,8,1).

4. 4a+19b —c, e a=(2,—4,3),b = (10, 5,— 2), ¢ = (187,8,1).
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5. 18a+3b +7C, Ta1e a = (-6,2,0), b = (54,1,1), ¢ = (~90,1,~2).

6. (a,b)c +13(b,C)b , rae a = (45,-9,3), b = (1,2,— 2), ¢ = (131,9,1).
7.13a+6b—c, re a=(-10,19),b = (L7,- 2), ¢ = (10,5,).

8. —5a+4b+4c, rae a=(-7,2,0), b = (-5,11), ¢ = (-1,1,-2).

9. 2(a,b)c +7(b,c)b, T7e a = (4,—-8,3), b = (90,2,— 2), ¢ = (10,8,1).
10. 14a+19b — ¢, e a = (-4,—4,3), b = (113,-5,— 2), ¢ = (17,3,1).

3ananue7. Haiitu ckansipHOoe IpOU3BEICHUE BEKTOPOB U YIOJl MEKIY HUMHU.

[EEN

.a=(0,4,-3), b =(-12,2).
2. a=(21,-2),b =(0,-2,-3).
3.a=(413),b=(2-2).

4. a=(12,0)b=(211).

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

6. a=(L4,-7),b=(-12,2).

7. a=(10,1,-5), b = (3, 2,-3).
8. a=(-14,11,3),b = (3,2,- 2).
9. a=(13,2,0),b = (24,11).
10. a=(51,1,-3),b = (1,2, 2).

3aganme8.

1. Jlanbl Touku A(2,-1,4), B(4,0,2). HaifTu Moysib 1 HampaBJieHUE BEKTOpa AB
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2. Haiitu \2a+3b\ ,ecid a = (1.5,0,—4), b = (0,0,4).

3. IIpu kakoM 3HAYEHUH N BEKTOPHI a = (3,—2,1) u b = (n,4,0.5) OPTOTOHAJILHBI?

4, Haiitu (c,d), eciu 6:5§+b,d=4§—b,ﬁ|:2,‘b‘:3, a yroil Mexnay

BEeKTOpamMu au b 120°.

5. Beruuciaurb |C|, eciu ¢ =5a-2b, | =3, ‘b‘ =4, a yroJ MeXay BEKTOpaMH a H

b 60°.

6. Berumciauthb (é— E))Z, ecr |3 = 22, ‘b‘ =4, a yroJ MeXIy BEKTOpaMH a U b

135°,

7. Haiitu BHemHMH yronm B B TpeyroibHuke  ABC,  eciu
A(2,-1,4), B(4,0,2), C(2,—3,1).

8. Haiitm yrom Mexmy BEKTOpaMu a+b u a-b, ecim |é|:1, ‘b‘:G, a yroma

MEXTy BEKTOpaMu a u b 60°.

9. Haiitn c=2a,d=b-a, E| Mdz, (c, d), Yroja MeXay BeKTopamH c,d, ecim

a=(2,-1-2),b=(8-40).

10. Tloctpoutp mapamwienorpamMm Ha BekTopax OA=(1,1,0),0B=(0,-31).

OrnpenenuTs AMAroHAIA U UX JTUHBI.
3aganmne9.
1. Beruncantse [E,d ], €CJIn

c=a-3b,d=-2a+b,a=(-10,3),b =(L12).

2. Haiitu ‘[E,d]‘, €CIu 5:45—2b,d:—5+3b,ﬁ|:‘)‘:2, a Yroil MExXIy

BeKTOpamMu au b 30°.
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3. Brruuciauts mIomaab TpPEyrojJbHHKA ABC, eCliu

A(2,-2,3), B(-3,-6,0), C(4,-3,-1).

4.Jlexxatr mm Touku A(2,-1,-3), B(-4,1,-2),C(0,-6,3), D(-12,—-2,5) B oOmHOHU

IUTIOCKOCTH?

5. JIexar nu Toukn A(1,-2,3), B(0,1,0), C(1,2,-1), D(4,-1,7) B OgHOM IIOCKOCTHU?
6. HaiiTu cmernmanHoe Ipou3BeICHHUE BEKTOPOB a= (2,-2,6), b= (-6,6,3),
i=(3,-25) .

7. Haitftm o0beM TeTpadapa ABCD , BBICOTY BP, IUIOIIAJM T'paHEH TeTpa’apa,

ecin A(1,-3,—5), B(=1,2,— 4), C(0,0, - 2), D(~6,~1,— 2).

8. Haiitu o0BmeM TeTpadapa ABCD, BBICOTY BP, MEIWaHbl TPaHEH, IUIONIAIN

rpaHeu Terpaspa, ecinu A(2,-1,2), B(5,5,5), C(3,2,0),D(4,1,4) .

9. BplumcnuTh TWIOMIANb TapajuleIorpaMMa, MOCTPOCHHOTO Ha BEKTOpax

a=5p+2q,b=p-3q, IIMHBI JUaroHaJIel MapajuieiorpaMma, yroja MexXay a u p , u
IIPOEKIUIO a Ha b .
10. BeruucauTth 00BEM MapajuieNienuiesa, IMOCTPOSHHOTO Ha BEKTOpax

c=6a+10b,d =3a-6b, f =3a-6b,[a|=1, ‘b‘:Z, a yroJl MeKIy BeKTOpamMu a u b 135° .

3aganmel .

1. HanucaTte ypaBHEHHs BBICOTHI, IPOBEICHHOW U3 BEPIIUHBI A, U MEAUAHBI,

IPOBEAEHHOMN U3 BEPILINHBI B, TpeyroapHuka ABC, eciu A(-1,-5), B(3,-1), C(1,-2).

2. Hamucate ypaBHEHHE CTOPOHBI KBajpaTa ABCD , €CiIH 3a/1aHbl KOOPAMHATHI

JIBYX €r0 CMEXHBIX BepiinH A(1l,-1), B(-3,3).
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3. Hanmcath ypaBHEeHHE MpSAMON, KOTOpas MPOXOIUT depe3 Touky A(8,6) u

00pa3yeT ¢ KOOPJAWHATHBIMH OCSIMHU TPEYTOJIBHUK TUIOMA b0 12,

4. BBIYMCIIUTH PAacCCTOSIHME OT TOUKH A(5,4) 10 MpsIMOi, MpoXosiieil yepes

TOYKU B(1,-2), C(0,3).

5. Hanmcarbs ypaBHEHHs NPSIMBIX, IPOXOIAIIUX depe3 TOUKy A(1,4), onHa u3

KOTOPBIX ITapajuIesibHa, a IpyTasi NEPIEHAUKYIAPHA IPAMON —2X +5y —2 =0.

6. Hamucarp ypaBHeHHE MPsSMOM, KOTOpask MPOXOJIUT depe3 TOuky A(-1,5) u

TOYKY II€peCCUCHU NPSIMBIX 5X+3y —-1=0 U 4x+5y+7 =0.

7. Hamucate ypaBHEHHE IUIOCKOCTH, Npoxojsiieii depe3 Touky A(L,1,2),

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

8. HamucaTtp ypaBHEHHE IJIOCKOCTH, MPOXOASIIEH depe3 TOuKy A(-1,2,—3)

napayieabHO IUNIOCKOCTHU, 3aJaHHON YpaBHEHUEM 4X + Yy — 2z + 2 = 0.

9. Hamucatpb ypaBHEHUE TUIOCKOCTH, TPOXO/ISIICH Yepe3 TOUKY A(1-13) u

OTCEKAaIoLIEel Ha KOOPJMHATHBIX OCSIX PABHBIE OTPE3KHU.

10. Haiftu yroa MeXay IUIOCKOCTSIMH, 3aJaHHBIMH  YPaBHECHUSIMH

x—\/Ey+z—1=0 u x+\/§y—z+3=0.

6. Kputepum onieHKku pacuyetHo-rpaguyeckoi padoThbl ¥ TUNOBbIE OIIMOKHU
NPHU ee BbINOJHEHHH.

Kpurepun onieHku pacueTHO-rpadudecKoil paboTh:

OIICHKA «3aYTEHO» BBICTABJISETCS 00yJaromeMycsi B TOM CiIydae, €ClId BCe
3aJlayyl PeIIeHbI, K 3a]1a4aM MPUBEICHBI TIOSICHCHMS;

OLICHKA «HE 3aYTEHO» CTABUTCS B TOM CJyyae, €clii Kakas-TuOo 3amada
OTCYTCTBYET WJI NIPUBEICHBI HEIOCTATOYHBIC TIOSICHEHUSI K PEIISHUIO 3a/1a4H.

TunoBsie omMMOKY MPHU BHITIOIHEHNUN pacueTHO-TpaduuecKkon paboTh
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[Ipu BbITIONTHEHUH pacdeTHO-Tpaduueckoil paboThl IO MaTEMAaTHUKE YacTo
BCTPEYAIOTCS CIIEIYIONNE OMNOKH:

1. He coGmroaens! mpaBuia 0ohOpMIICHHS pacyeTHO-TpapUIeCcKOil paboThI.

2. He BwimepkaHa CTpyKTypa pacueTHO-rpadudeckoil paboThl (OTCYTCTBYET
oubmorpaduuecKuii CIMCcoK, TeopeTHuyecKast 4acTh K 3a7a4e U T. 11.).

3. He ykazaHbl e AMHUITBI H3MEPEHHUS ITOTYYECHHBIX PE3YJIBTATOB.

4. B 3amadye OTCYTCTBYIOT BBIBOJBI HJIM COACPKUMOE BHIBOJIOB K 3ajade
HEKOHCTPYKTHBHBI.

5. OTcyTcTBHE TOTOBHOCTH OOYYalOIIErocs OTBEYAaTh HA TEOPETUYECKUC
BOTIPOCHI, SIBJISIFOIITUECS OCHOBOM TSI PEIIICHUS 33 a4H.

6. He cobmromaroTcs mpaBmuiia MaTEMaTHYECKOTO OKPYTJICHHUS TTOJTy9IEHHOTO
pe3yIbTaTa.

7. 3ananue Ha pacyeTHO-TpadUUYECKyI0 pabOTy BBHINOIHEHO HE MO CBOEMY
BapUAHTY.

7. PexoMeHnayemasi aureparypa

a) OCHO8Has Kumepamypa

1. COoopHuK 3a/1au Mo BhICIIEH MaTeMatuke: yueOHoe nocodue. 1 kypc / K. H.
Jlynary [u ap.]. - M. : Aipuc-nipecc, 2010. — 592 c.

2. COopHUK 3a/1au MO BhICIIEH MaTeMaTuke: yueOHoe nocoodue. 2 kypc / K. H.
Jlynry [u ap.]. - M. : Aitpuc-nipecc, 2006. — 576 c.

3. baspun U. U. Bricias maremartuka : yueOnuk / U. . baBpun . - 2-e u3n.,
nepepab. u non. - M. : BJIAJIOC, 2004. — 560 c.

4, lumaves, B. C. 3agayHuk 1o BEICIIEH MaTeMaTHKE : ydeOHOE TTocoOHe IS
By30B / B. C. [llumaues. - 6-¢ uza., crepeorurr. - M. : Beicmr. mk., 2006. — 304
C.

5. llunaues B. C. Beicmias MaremaTuka [DIEKTPOHHBIN pecypc] : yu4eOHUK /
B.C. lllunaues. - M.: HULl UTHOPA-M, 2015. - 479 c. - Pexxum pocryna :
http://znanium.com/catalog.php?bookinfo=469720

6. Beicmias MareMaTnka B yNpaXHEHUSX W 3ajgadax . ydeO. mocoOue s
By30B. B 2-x u. Y. 1 / II. E. lanko [u ap.]. - 6-e uza. - M. : OHUKC : Mup u
O6pa3zoBanue, 2006.

0) OonoaHumenbHasL Aumepamypa

1. [lucemennbid, JI. T. KoHcnekT gk Mo BBICIIEH MaTeMaTUKE: TPUALATh
mecth Jeknui. B 2-x gactax. Y. 1 / JI. T. [lucemennslii . - 6-¢ u3a. - M. :
Atipuc-nipecc, 2006. — 288 c.

2. Beirogckuit, M. 5. CnpaBoyHMK 10 BbICIIeld wmarematuke [/ M.
A. Beironckuit. - M. : Actpenb; ACT, 2005. — 991 c.

3. [uckynos, H. C. luddepennmnanbHoe U UHTETpAIbHOE HCUUCTIEHUE: yuel.
nocobue. B 2 1. T. 1 / H. C. Iluckynos. - U3xa. crepeotut. - M. : Uarerpaui-
[Ipecc, 2004. - 416 c.
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4. JlanunoB KO. M. Maremartuka: Yue6. mocobue / FO.M. Jlanmmos, JI.H.
Kypbenko, I'.A. HuxonoBa u np.; Ilom pen. JL.LH. Xypb6enko, I.A.
Huxonopoit; KI'TY. - M.: MTHO®PA-M, 2006. - 496 c.

5. bepesuna H. A. Maremaruka: Yueonoe nocodue / H.A. bepe3una, E.JL.
Makcuna. - M.: U1 PUOP: HULL Undpa-M, 2013. - 175 c.

8. [lepeyeHb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTEepHET», HEOOXO0AMMBIX 1Jis1 Hanucanus PI'P

1. eLIBRARY.RU [3nexTpoHHbIN pecypc] : 3eKTpoHHass OubIuoTexa. —
Pexxum moctyna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJeKTpOHHBIH pecypc] : AIEKTPOHHO-OMOIMOTESUHAS
cucrema. — Pexxum noctyma: http://znanium.com

3. «Kuura®ong» [DNEeKTpOHHBIN pecypc] : 3IEKTPOHHO-OMOIMOTEYHAs
cucrema. — Pexxum moctyma : http://www.knigafund.ru

4. DnextpoHHbIN Katanor HanmonaneHoM 6ubanoTeku UP [ D1eKTpoHHBIHM
pecypc]. — Pexxum moctyma: http://www.nbchr.ru.

5. U3narensctBo JIAHD [DnexTpoHHbIN pecypc] : 3IeKTpOHHO-O0MOInOTEeYHas
cucrema. — Pexxum noctyna : https://e.lanbook.com/
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