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1. Heab pacyeTHO-rpauuecKoil padoThl - BEIIBUTH 3HAHUS CTYJIEHTOB
METO/I0JIOTUYECKUX OCHOB MaTEMATUKH, YMEHHUE IPUMEHSATh 3TU 3HAHUS B
aHaJIKM3€ COLMAIIBHO-DKOHOMUYECKUX SIBJICHH, IPOU3BOAUTH PACUETHI,
IPUBHUTH 00YYAIOIIMMCS HABBIKU CaMOCTOSITENIbHOM paboThl ¢ MPUMEHEHUEM
MaTEMaTHYECKUX METOJIOB.

B xone BbIIOMHEHMs pacdeTHO-Tpaduyeckol pabOThl 00ydaromMicsa TOJIKEH
IPOSIBUTh YMEHHUE CAMOCTOSTENBHO padOTaTh ¢ yUEOHON U HAYYHOM MaTEMAaTHUYECKOM
JUTEPATYPOU, MPUMEHATh MATEMATHYECKYI0O METOJOJIOTMIO B aHAIW3€ KOHKPETHBIX
JAHHBIX, YMETb BBIUYNCIATH IIPEACIIBI, HAXOAUTH POU3BOIHBIE, HAXOAUTh UHTETPAJIBIL.
PacuetHo-rpaduueckas paborta JoJKHA OBITH BBINOJIHEHA U INPEACTaBIEHA B CPOK,
YCTaHOBJICHHBIN TpaprikoM yuyeOHOro npouecca.

BoinosiHeHue pacuyeTHO-rpaduuecKoii paboThl BKIIOYAET CAEAYIOIINUE ITAIbI:
O3HAKOMJIEHME C MpOorpaMMoil JHCHMIUIMHBI «MaremaTuka», METOAUYECKUMU
PEKOMEHJAIMSIMU 110 BBIMOJHEHUIO PacueTHO-TpaduuecKor padboThl;
npopabOTKa  COOTBETCTBYIOLUMX  Pa3[elioB  METOJOJOTMH  MAaTEMaTUKU IO
PEKOMEH/I0BaHHOW yueOHOM JTUTepaType, KOHCIIEKTaM JIEKIHil;

BBIIIOJIHEHHUE PACUYETOB C IPUMEHEHUEM OCBOCHHBIX METOJOB;

3aBepuieHHass paboTa HOpeACTaBiseTcs JUid  NpPOBEpKH Ha  Kadenapy
IPENoAaBaTeNl0 B YCTAaHOBJIEHHbIE YUEOHbIM rpagukoM cpoku. Cpok MpOBEpKU HE
Obonee 5-7 gueit. IlpemomaBarens TMpoOBEpsieT KayecTBO pPabOThI, OTMEYaeT
MOJIOKUTENIbHBIE CTOPOHBI, HEJOCTATKU pabOThl U orleHUBaeT ee. OOyyaroniuecs, He
MOATOTOBUBIINE PACYETHO-TPAPUUECKYIO padOTy, K 3K3aMEHY HE JIOMYCKAIOTCS.

2. BbiOOp BapuaHTa M CTPYKTYpa pacuyeTHO-rpaguyeckoii padoThl
3amaHust g pacueTHO-rpapuueckux paboT COCTABIAIOTCS IPENOJIaBaTEIEM,
KOTOPBIN BEJET JaHHYIO JUCLUIUIMHY, U YTBEPKAAIOTCS Kaeapo.

Howmep BapuanTa pacuetHo-Tpaduueckor paboThl BHIOMPAETCS 00YIAFOIIMCS 110
nocienHei uudpe B mudpe HOMepa 3a4eTHOM KHIKKU. Tak, Hampumep, eciu
nocienHsas uudpa mudpa 1, To oOyyaromuics BBIMOIHAET pacueTHO-TpahUUecKyro
paboty no Bapuanty Ne 1.

[Tpu BBITIOJIHEHUU pacueTHO-Tpaduueckoit paboThI HE00XO0ANMO
IPUIEPKUBATHCS CIEIYIOMIECH CTPYKTYPHI:

e TUTYJIbHBIH JIUCT;

« BBEJICHHC;

e PacueTHas 4acTh;

¢ 3aKJIIOYCHUE;

o CIIICOK HCITOJIb30BAHHOM JIUTEPATYPHI.

TuTynbHBIA JIUCT ABISETCS TEPBOM CTpaHUIEH pacueTHO-TpapuuecKon
pabotel. O6paser ero odopmiieHus npuBeneH B [Ipunoxenun 1.

Bo BBeeHMH cojiepkaTcs oOIIKe CBEJACHMS 0 BhImoHeHHO# padote (0,5-1 ¢.).



B pacyerHoii 4acTu OO0ydYaromuiicss AODKEH MOKa3aTh yYMEHHE MPUMEHSTh
MaTE€MaTUYECKHE METOJbl pPacyeTOB, PACCUMTHIBATH HEOOXOAHMMBIE JAHHBIE, /1€JaTh
Ha UX OCHOBE apryMEHTUPOBAHHBIE BHIBOJIBI.

VYcnoBus 3a7ad B pacyETHOM 4YacTH JOJDKHBI OBITh NMPUBEIAEHBI MOJHOCTHIO.
Pemenue 3agad cieyer CONpPOBOXKAATH PAa3BEPHYTHIMU pacyeTaMH, CChbUIKAMHU Ha
MaTeMaTHYecKue (opMyJIbl, aHAJIU30M U BBIBOJAAMHU. 3aJ]a4ui, B KOTOPBIX JIaHbl TOJIBKO
OTBETHI 0€3 MPOMEKYTOUHBIX BBIUUCICHUM, CUMUTAIOTCS] HEPEILICHHBIMHU.

Bce pacdeTsl OTHOCUTENBHBIX ITOKA3aTENe HYKHO ITPOU3BOAUTH C IPUHATON B
MaTeMaTHKE TOYHOCTBIO BBIUMCICHUN: KoappuuueHTs! - 10 0,001, a mpoueHTs - 10
0,1.

Cnengyer oOpatuth 0cO00O€ BHHMAHHME Ha BBIBOJBI, KOTOPBIE JIOJKHBI OBIThH
00OCHOBaHHBIMM, TOJATBEPKAATHCS MPEABAPUTENBHBIM  aHAIU30M  LU(POBOroO
Marepuana.

B 3akiroueHum pacueTHo-Tpaduueckoirr padotel (1 c.) B kparkoit ¢opme
PE3IOMUPYIOTCS pE3yAbTAaThl padOTHI.

[Tocne 3aKkiIFO4eHNs] TPUBOAUTCS CIUCOK JIMTEPATYPhl, BKIFOUAIOIINUNA TOJIBKO TE
UCTOYHUKH, KOTOpble OBUIM HCIIOJIb30BAHBI MPU  BBINOJIHEHWHW  PACUYETHO-
rpaguyeckoil paboThl U Ha KOTOPbIE UMEIOTCS CChUIKU B TEKCTE paOOTHI.

[Tpu onvicanuu AUTEPATYPHBIX HCTOUHUKOB HEOOXOMMO yKa3aTh:

o haMUJIMK U UHUIHAJIBI aBTOPOB;

 HA3BaHUE KHUTHU, COOPHUKA, CTAThH;

¢ MECTO M3aHUS;

e U3/1aTEIILCTBO;

o TOJI U3JIAHUS;

e KOJIMYECTBO CTPAHULl MM KOHKPETHBIE CTpaHULbl (IIOCJIEIHUE B CIydae
CCBUJIKM Ha CTaThIO WM CTATUCTUUECKUN COOPHHUK).

CranpapTHbiid (popmaT ONrMcaHus UCTOYHUKOB IPUBEAECH B CIIMCKE JIUTEPATYPHI.

3. TpeOoBanusi K 0(pOpMJIEHHIO PacYeTHO-TPaduUecKoii padboThl
[Tpu oopMIIeHUN pacyeTHO-TpaduuecKoit paboThI HEO0OXOAMMO
PYKOBOJICTBOBATHCSI CIEAYIONTUMH TPEOOBAHUSIMU:
1. O6bem paboTs - 10-15 cTpanull TekcTa Ha CTaHIAPTHBIX JIMCTax (hopmaTa
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C MCIIOJIb30BAHMEM TEKCTOBOTO PEIAKTOpa WIIU
BPYYHYIO (ITIMCbMEHHO), TAOJMYHOTO IpOoLeccopa WK APYTUX MPOrPaMMHBIX CPEICTB
(pa3mep mpudTa - 14 nyHKTOB, MHTEpBai - 1,5).

2. CrpaHu1Ibl JOJKHBI OBITH MPOHYMEPOBAHBI U UMETH IOJIS CJIeBa U CIpaBa
HE MEeHee 25 MM /IS 3aMeYaHuii TTPernoaaBaTesi-KOHCYIbTaHTa.

3. B Tekcre He TOMKHO OBITH COKpAIIEHUH CIOB, KPOME OOIICTIPUHSTHIX.

4. Bce mpomexxyTodHble JaHHBIE MPOBOJUMBIX PACUETOB U PE3yJbTaThl
ClIeyeT IPECTaBIATh B SIBHOM BUJIE.

5. Bce Tabmuibsl 1OMHKHBI UMETh CKBO3HYIO HyMmepauuio. IlpuBenennsie B

pabore wmocTpauun (rpaduku, IUarpamMmbl) JODKHBI UMETh MOJPUCYHOUYHBIE
MOJIKCH.



6. Onucanue JIMTCPATYPHBIX HCTOYHUKOB BBIITOJIHACTCA B COOTBETCTBHUU CO
CTaHAapTHBIMU Tpe6OBaHI/I$IMI/I, MMPUBCACHHBIMHU B IIPCALIAYIICM Pa3JICIIC.

4. Teopernuyeckuii MaTepuaJ U NpUMepPHI pellIeHUs! 3a1a4

MaTtpuubl 4 oniepanuu HaJl HUMHU

Cnooicenue (svlyumanue) mampuy OAVMHAKOBOTO pa3Mepa MPOU3BOJIUTCS

IIO3JIEMCHTHO.

C=A+B,c=a,+b;,i=1,m,j=1n.

ij?

Ymnoorcenue mampuyvl Ha 4UCIO — Ka)K,Z[BIﬁ QJICMCHT MAaTpullbl YMHOXACTCA

Ha 5TO 4YHCJIO.

A=1B,a, = Ab,.

Ymnoowcenue mampuyer na mampuyy ONpeneaeHo, eciid YUCJIO CTOJIOLOB
IIEPBOM MaTpHUILIbl PABHO YKCIY CTPOK BTOPOW mMaTpuubl. [IponsBenenunem

mMaTtpunbl A Ha B, Ha3plBaeTcad Marpuua C

mxn

AIEMEHTBl KOTOPOH

mxp 1
BBIYHUCIISTFOTCS TI0 (popmyIie

n N N
CIJ :Zaikbkj’ i=l,m, J =1,n.

k=1

3amMeHa KaXJI0W CTPOKH MATPHUIIBI €€ CTOJOIOM C COXpaHEHUEM TOpsAKa
HAa3bIBACTCA MPAaHCnoHuposanuem. TpaHCIIOHUPOBAHHAS IO OTHOIIEHUIO K

Matpulle A Matpuiia o0o3Hadaercs A'.
Ilpumep. Haittn maTpuity C = 2A+ B!, rie

(23 .30

A=| 1 | = | .



(—2 3\ (1 6\ (—4 6\ (1 6\ (—3 12)

Pewenue. C=2A+B'=2-] 1 0|+/-3 1|=| 2 0]+|-3 1]=|-1 1|

-3 1J Lo 5J -6 2J Lo 5J e "

Ilpumep. Hailtu ipon3BEICHUE MATPHUI]

Pewenue.
(-2 3) 1-3) [~21+3:2 -2.(-3)+3-4) (4 6)

A-B=| 1 of-l =] 11+0.2 1.(-3)+0-4 |=| 1-3]

2 4
3 1Y Y Ilga010 —3gyera | 1215
\ ) \ )\ )

Onpenesaurenun

Kaxxmoil kBagpaTHOM MaTpuIile MOXKHO MOCTABUT B COOTBETCTBUE YHCIIO,

Ha3bIBAEMOE onpeoenumenem.
Onpedenumenb MaTpULbl 6MOP0O20 NOPsIOKA BBIYUCISETCS 10 (popmylie

=detA= A a1,
A=A =a,.a,, —a,,dy.
2 11%°22 12 Y21

8y 8y

Onpedenumens MaTpULIbl mpemvbe20 NOPSAOKA BBIYUCISETCS IO NPABUTY
mpeyeonvrukos unn Cappioca
all a12 a‘l3

|A| =Az =detA=|3y 8y 8| =a,a,a;+a;,8,3; +a;d,a,;,
a3l a32 a33



Onpedenumensy MAaTPULIBl 6MOPO20 NOPSAOKA BBIYUCISAETCS 0O0JIee CIOXKHO.

MoxHo npumeHnTs TeopeMy Jlammaca.

Teopema Jlannaca. OnpenenuTenb KBaJpaTHOM MATPHUIl paBEeH CyMMeE
MIPOU3BEACHUN DSJIEMEHTOB KaKOW-IMOO CTpOKHU (CTOJOIAa) HA WX ajaredpanydeckue

JOITIOJIHCHUA.

A :detA=;aijAﬂ-.

Onpeoenumens mpeyeonvHot (IUaroHaabHOM) MaTPUIIBI PaBEH MPOU3BEIACHUIO
JMarOHaJLHBIX AJICMEHTOB.

(3 -1-1

IIpumep. BeIYUCINTD ONPENETUTEND MAaTPULBI A=|-3 1 5 |. a) IO IIpaBUIY

22 o)

TPEYTOJILHUKOB; 0) C MOMOIIIBIO aNre0panyecKux JOMOTHEHUH.

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) Haiimem anreOpandeckue AOMOTHEHUS 3-1 CTPOKH.

A =1 = ~(3:5-(-1): (-3) =12,

-1 -1 3 -1
‘=(—1)-5—(—1)-1=—4, A 1y ‘

3 15 * -3 5

3 _
A, =D 11‘ =3.1-(-1)-(-3) =0.

Toraa no Teopeme Jlamnaca
|Al=det A=ay Ay +ay Ay +a5,A,=2-(—4) +(-2)- (-12) + 4-0 =16.
Panr MmaTpuubl

OoOpaTHast MaTpuIa



KBaI[paTHaH MaTpHlla HA3bIBACTCs H€6blp09f€@€HHOﬁ, CCJIn €C OIpPCACIUTCIIb

OTJIMYCH OT HYJIA.

Obpamuoti mampuyerr A" Uil MaTpUIbl A Ha3bIBa€TCSI MAaTpPHIA, IS

KOTOPOM CITPaBEAIUBO PAaBEHCTBO A - A= A-A' =E, r1e E - eTuHUYHAS MaTpPHIIA.

OOpatHass marpuma Al ompeieleHa  TOJNbKO  JUIS  KBaJPaTHBIX

HCBBIPOKACHHBIX MATPHUI] 1 MOZKCT OBITH BEIYHCIIEHA TTO q)OpMYJIC

Teopema o panee mampuysi. PaHT MaTpHIlbl pABEH MaKCUMaJIbHOMY UYHUCIY €€

JIMHEMHO-HE3aBUCUMBIX CTPOK HIIHN CTOJ'I6I_[OB.

Ilpumep. Haittu Matpuiry, 0OpaTHYIO K MaTpUIE

(2 1—1W

A=5 2 4].
7 34
Pewenue.
2 1-
1 cnocob. Haxonum ompenenutens Martpuubl |[A=5 2 4/=-1£0. 3HauuT
7 34

MaTpulila UMEeT OOpaTHYIO.

(2 1-11 0 0)

(HE)—LES 2 40 1 o||

7 3 40 01
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[TpubGaBuM Kk 3eMeHTaM 2-i CTPOKH, YMHOKEHHOM Ha 2, 371eMeHThI 1-# CTpoKH,
YMHOXEHHOW Ha -5, a K 3JIeMeHTaM 3-i CTPOKH, YMHOKEHHBIM Ha 2, 3JIeMeHTHhl 1-i

CTPOKH, YMHOKEHHBIC Ha - /. [Tomyunum
( 2 1-1] 10 0\
|0-1 13(-5 2 0|

LO—l 15 -7 0 ZJ

K snemenTam 3-i cTpoku MpUOABUM DIIEMEHTHI 2-i CTPOKH, YMHOKEHHBIE Ha -

( 2 1-1 10 0\
|0-1 13-5 2 0|
002 -2-2 2
K 1-it ctpoke, yMHOKEHHOH Ha 2, mpubaBuM 3-10, a K 2-i, yMHOKEHHOH Ha 2,
3-10 CTPOKY, YMHOXEHHYIO Ha -13.
( 4 2 0 0-2 2 \
|0-2 0] 16 3026

00 2-2-22)

C11ouM 37eMeHTHI 1-# u 2-1i CTPOK.

(4 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, CIipaBa OT YEPTHI MOJTYIUM

MaTtpuily oOpaTHYIO JJis1 UCXOIHOM.



[IpoBepsiem MpaBUIBLHOCTH BBIYUCICHUN TIO (hopMyIie

11
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Al A=A-Al=E.

2 cnocoo. HaXOIH/IM aﬂre6pa1/1quKHe JOIIOJIHCHHUA BCCX 3JICMCHTOB MATPHUIIBI.

A =(—1)l+12 4‘:—4, A =(—1)l+25 ‘s n =(—1)1+35 24
H 34 2 7 4 13 7 3

A =(—1)2+11_‘l=—7, A =(-1)% -1 =15, A =(—1)2+32 ! =1,
2 34 # ‘7 4‘ 2 ‘7 3‘

A =(—1)3+1H} =6, A =(-1)%? 2_\1‘ =13, A =(-1)33 2 1‘ =1
* 2 4 % 5 4 % 52

[ToncraBum HaljieHHbIE 3HAUEHUS JOTIOJHEHUN U OnIpeAeauTes B hopMyIry

at=L(n)

4]

[Tomyuum

Cuctembl IMHENHbIX anrebpanyeckmux ypaBHeHUM

Cucmema M nuHeliHbIX aﬂee6pauuecm¢x prlGHeHuﬁ ¢ N HeuzsecmHbiMU UMCCT

BU]I

(@111 + @12X2 + ...+ @ Xn = by,

Jaﬂxl +AyuXy FontayX, =h,,

[amlxl +8,,X, +... A, X, =D,

rae  a; -Kod((HULUUEHTHI IPU HEU3BECTHBIX, b, - CBOOOJHBIE YICHBI.
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OcHoBHbIMU MeToiamu pemieHust CJIAY sBnstorea meton ['aycca, MaTpUYHbBIN
meroa u npasuiio Kpamepa. Meton I'aycca mpumenum st petenust iooon CIIAY,
B TO BpeMs Kak Meron Kpamepa m MaTpuyHblii METOA MOTYT OBITH MCIIOJIb30BaHBI

TOJIBKO JUISl PELIEHUS] CUCTEM C KBaIPATHOM HEBBIPOKIECHHOU MaTPHULEH.

Jlist perienust memooom I aycca COCTaBISIOT paCIIMPEHHYIO MAaTPUILy CUCTEMBI,
KOTOPYIO 3aTeéM C T[OMOIIbIO D3JIEMEHTAPHBIX MPeoOpa3oBaHUN MPUBOAAT K
cTtyneHyaTomy BuUIy. [lo mojydyeHHOW MaTpulle BBIMUCHIBAIOT HOBYIO CUCTEMY U

pemaroT €€ MCTOJA0M NCKIHOYCHHA IICPCMCHHBIX.

Petienue cuctemMbl MampuuHbiM Memooom Ui Memooom 0OpamHou Mampuysl

onpenensercs no popmye
X =A1.B.

Ilo ¢hopmynam Kpamepa .

rac A- ONpEACIUTEIIb CUCTEMBI, A j= OIIPCACINTCIIN, IIOJTYYCHHBIC U3 OIIPCACIIUTCIIA

CHCTEMBI 3aMEHOH |-T0 CTOJIOIA Ha CTOJI0€EI] CBOOOIHBIX YICHOB.

Ipumep. Pemuts CJIAY: a) matpuunbsiM MeTonoMm; 6) merogom Kpamepa; B)

MetonoM ['aycca

”X1+X2+X3=3,
2X—X +X =2,
i

L 1 2 3

1 2 3
—-3X+2X +X =0.

Pewenue. a) Matpuiia cuicTeMbl UMEET BU]T

(111)

A=l 2-11 |.
-3 21
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%]

Xz( X, .— CTOJIOCI] HEU3BECTHBIX, B=
X

\s)

- CTOJIOEI] CBOOOTHBIX YICHOB.

ITTTIT
w
~_—

Omnpenenurens cUCTEMBI A = —7 = 0. OOpaTHas MaTpuua

3-1-2
Alz%( 5-4-1 W|
-15 3 |
ITo bopmyine

|(3—1—2 V(3 M)

X=Al.B=% 5_4_1 ||2| ||

pun 1 .
d INEY
-15 3 || 0 || 1 |
\ JU) U
CnemgoBatenbHO, X, =1, X, =1, X; =1.
0) Beruncimm BcrioMoraTeIbHbIC ONPEISTUTEIN
311 1 31 113

A =P-1 1|=-7, A,=, 2 2 L=-T,Ar=, 2-1 2=-T.

0 21 -3 01 -32 0

B) Belnumem pacimpeHHy0 MaTpHILy CUCTEMBI

(1 1 13)
| 2-1 1(2].

(32 10J

[IpuBenem ee k cTyneH4aromMy BuAy. s 3TOro npubaBUM K 3J€MEHTaM 2-i
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CTPOKH 3JIEMEHTHI 1-H CTPOKH, YMHOXXEHHBIE Ha -2, a K 3JIEMEHTaM 3-il CTpPOKH —

AJeMeHTHI 1-i CTpOKH, YMHOXKEHHBIC Ha 3.
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[RSTH
LO 54 9)}

[TpubaBuM K 3-i1 CTpOKe, YMHOKEHHOU Ha 3, 2-10 CTPOKY, YMHOKEHHYIO Ha 5.

35413
LOO? 7)!

PacmnpeHHaﬂ MaTpula IMpUBCACHA K CTYIICHYATOMY BUAY. COOTBGTCTBYIOIHEI}I

el cucTeMa UMeeT BUJ

X1+X2+X3=3,
{—3X - X, =4,
2 3

L|7x3:7.

.
W3 mocneqHero ypaBHEHHS Haiigem X, =5 =1, W3 BTOPOro ypaBHCHUA

4—X3 4—1 1
X, = = =1, M M3 EPBOTO y —3_x —x, =3-1-1=1,

BekTopnas anreopa
Onepauuu HaX BEKTOpPaMu
CkajnsipHoe npousBe/ieHE BEKTOPOB

Bexmopom Ha3bIBalOT HANPABJIEHHBIN OTPE30K, KOTOPBIM MOKHO IEpEeMeENaTh

napajielbHO caMoMy ceoe.

BekTops! a, b Ha3bIBAIOTCS JIUHEUHO-HE3ABUCUMBIMU, €CITH A a+ A b =0

1 2

< M =A2. B IpOTUBHOM Ci1y4yae, OHU JTMHENHO-3aBUCHMBI.

Jnunoti (moOdynem) eexmopa Ha3bIBAETCS JUIMHA OTPE3Ka, M300PaKarOIIETO

BekTop. JlnmHa a(x,y) ompenensercs no GopMmye a = /x2 + y? .
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BekTopbl Ha3bIBAIOTCS KOLIUHEAPHbIMY, €CIIU JISKAT HA OJHOM IPSMOU WJIN Ha

MapaJuICIbHBIX IIPAMBbIX.

BGKTOpBI HAa3bIBAIOTCA KOMNnianapHovimu, CCIN JICKAT B OIIHOﬁ IINTIOCKOCTH HJIN

B IIApaJIJICIIBHBIX IINIOCKOCTAX.
JIMHEHHBIMU orcpausaAMu ¢ BCKTOpaMU ABJIAIOTCA:

1) cnoxeHue: a+b=(x,y,z)+(X,y .,z )=(X +X,y +y ,Z +2);

1 1 1 2 2 2 1 2 1 2 1 2

2) YMHOXCHHE Ha YUCIIO Ad = A(X;, Y;,Z;) = (AXy, Ay, Az,).

VTabl HaKJIOHA a K OCSIM KOOpAWHAT HA3BIBAKOTCS HaAnpasiAouumu

KOCUHYCAMU.
X z
CoSQ, = ——————,Cos :é,cosy =
Jx2+y? 422 Jx2+y? 422 Jx2+y? 422
puyeM

cos® o +¢os? B +cos?y=1.
IIpoexyueti 6ekmopa a Ha OCh | Ha3BIBAETCS YHCIIO
i0 I;i = |§1|cos<p ,
re - yroj HaKJIOHa BEKTopa a K ocH |.

CkanapHvim npouszgedenuem a,b Ha3bIBAETCS YUCIIO

(a,b)=a-b=Ja-b|-cosp.
B xoopaunaTHOM (hopme
(ﬁ, b)= a-b= X, X, +Y,Y,+2,Z,.

Yeon mescoy eexkmopamu a,b omnpegensiercs no popmyse
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llpumep. Havitn nimiHy d =a+b +C¢ W pas3iokuUTh €ro 1o a, b, eciu

a=(3-1),b=(-2),c=(-11).

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

Jlnmrna BexTopa d :\/x2 +y? =\/32 +(-2)? =13.

Paznoxute mo a,b- 3HauuT, mnpeAcTaBUTH B BuAe d=o-a+B-b. s

OIIpeaeNIeHud o, 3 , 3alIUILEM B BUIE

a-G-1)+B-(1,-2) = (3-2)

WIIN
3+ =3,
- —23 =-2.
4 3 T_4- 37
PemmnB cucremy, nojtyuuM oo =~ ==, TO €CThb =_a+"~ .
d b
5 5 5 5
Ilpumep. Hautm yrom wMexay BeEKTOpaMu a+b wm a-b, ecmm
N N T
i=ap]-20-7
3
- - - - 412 = i
(a+b)a-h) _ al" ~|b) _

Pewenue. cosp =

-

vt ot \/|a|2 +20a6) + i .\/|a|2 ~2(a,0) +[p[

4 -3 7

=

\I42 +2-4-3-<:os,ﬂ3 13 -\/42 —2-4-3-cos,ﬂ3 13



BCKTOpHOC U CMCIIAHHOC NTPOU3BECACHUA BEKTOPOB
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Bexmopuvim npoussedenuem a, b Ha3bIBACTCS YUCIIO
[a, b]: axb =gl b ‘~sin(p.

B xoopaunatHoii popme

O | ¢
[a,b]:axb=xl yi 21
Xz Y 7

IInowaov napannenoepamma, TOCTPOSHHOTO Ha BEKTOpax a M b paBHa

MOAYJIXO UX BCKTOPHOI'O ITIPOU3BCACHU .

IInowaov mpeyzonbHuka, TOCTPOSHHOTO Ha BEKTOpaxX a U b paBHA IMOJIOBUHE

MOAYJISL UX BEKTOPHOI'O ITPOU3BCACHU .
CmewianHbim npouseec)eﬁueM a, b, c HA3bBIBACTCSA YHCIIO
X1 Y1 4y

abc= % Y. Zp}
XS y3 ZS

- -

Obvem napannenenuneda, TOCTPOEHHOTO Ha a,b,C, paBeH MOAYIIO HX

CMCIIAHHOI'O IIPOMU3BCACHUA.

IIpumep. Haiitu BekTop d, OpToroHambHbBIli  a=(123),b=(-7,0,2), mIsi
KOTOPOTr0 CKaJIIpHOE ITpou3BeeHue ¢ ¢ =(1,1,1) paBHo 3.

Pewenue. Vickomblii BEKTOp KoJuIMHeapeH axb . ClienoBaTenbHO, OH pPaBEH

A(axb).

ab=axb= 1 2 3=(4-2314).
-7 0 2



Torma d = (41,-23%, 141).
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- - 3~ (1269 42)

d.c=4x-1—23x-1+14x-1=—5x=3,xz—_:sd=L— , ,—_J.
5 55 5

5. 3ananus pacuéTHo-rpaduueckoi padornsl Nel.

3ananmel. Jlansl Mmatpuiisl A u B. Haiinute marpuity C.

(2 3 51 (1-2 1)

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

1 2-4 (432

A:(7 d =3B -2A.

R

4 1—3W 61 3\|
3. A=|2 0-4[,B=|0 3 0,C=3A-B.

o 35) [1-4 1)

(9—1% (6 3)
4_A=7 3,B=0 2,C=A+ZB-

(L4

N N
(~2 1.5 (1)
5. A=| 4 JBl ’c 2B- A

(—4 2—1\| (0 -2 1W

6. A=|-1 0-2|B=|5 1 3| C=(2A)+B.
310 2 01)

(3-1) (—2 10

t
7.A=|6 8B=[__ 1_2W,C=A+ZB.

LO 3J \ )
SR

22



8. A=| 5-7 |,B=|0 2|,C=2A"-B,
4 3 | l1_g |
\ J U )

23
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(—3 2—11\| (—2 -2 1)

9. A=|-1 2-2 ||B=|1 118 |C=(12A) -B.
3117 2 01
2-16 6 3)

10. A=|6 -3 |, B=|10 2|C = A+15B
lo -2) g/

3ananue2. Halinure npousBeneHne MaTtpull A-B WM 3HAYEHHWE MATPUYHOTO

MHOI'O4JICHA. CYHIGCTBYGT JI1 IPOU3BEACHHUC B - A?

1-2
1. A=(1 L 2),B:|4 3.

5_q |

N
_2\|
2. A=(1 2 3)B=| 1],
)
saclt Ze*73)
1 1) U 4
4.A=(3 1 1\| :hz_l—q
2 1 2|B 1 1]
Ll 2 3J Ll 0—1|)
_2\

5. A=(-4 34 3),B—L143J.

6. f(x)=2x2-5x+3,

aslt Heo 2]



\1 1) 1 4)

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

25



(3 1 1\| (1 1—1}

A=|2 1 2|B=|2-1 1]

Ll 2 3J Ll 0 —1!

8. f(x)=x3-7x2+3,

(4 1—3\| (6 1 3)

A=|2 0-4|B=|0 3 0.
o 35) l1-4 1]

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

S Pt

10 1) U2 4

10. AJ% f f\| J%—l_ﬂ

708 | 1 1)
Ll 2 3J [1 9-1l)

3aaaHue3.BeIuucanuTh ONPEACIIUTEND.

2 _
1.12-1 2.
1 01

26
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6 13
5.[0 3 0.

1-41

o w B~ P
~ NP
R w P
o P N

311 4
20 4101

17 7 3
2 24 3

N P NN O
~ O L b

o w w =~
o P B b

o o P B
o = N Ol
_ W P
o N O -

10.

O O W Ww
N w 00 O

3ananmne4. Haiimute oOparHyro Martpuity st marpunbl A, Cpaenaiite

POBEPKY.



8. A=
3

L0

(83—8)

9. A=| 20-1 0 |
-1-2 3

(13 3-1 2 )

10.A:L2—12 8 5 J

110-6 19
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3aganmeS. PemuTh cucTeMy JIMHEWHBIX anreOpandyecKux YpaBHEHUN TpeMs

criocooamu:
-meroqoM ["aycca

-nio popmynam Kpamepa

-CpcaACTBAMU MATPUIHOI'0 NCHHUCIICHUA

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

1. |2x—y+22:—4, 2.12x-y—-1z=1,
14x+y+4z:—2. X+2y+3z=5.
2X—4y+17 =3, X+3y—17=4,

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

5.Ix-3y+2z =-11, 6.|x+3y+3z:—4,
2x+y+1z=0. 1—x+2y—z:5.
3X—-y+z=-16, X—-y—2=-3,

7.12x -3y +2z =11, 8.I1x+2y+3z=-4,
2X+y+2=0. -X+2y—-z=1.
X+y+2=-1, X+y+4z=1,

0. y6x—y+2z=-4, 10.02x+y-z =1,

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

3aganue6. Haiitu nuHeitHyr0 KOMOMHAINIO BEKTOPOB.
1. 3a+4b—c, e a=(4,13),b = (L,2,—2), ¢ = (10,8,1).
2. 2a+3b+4c, rae a=(1,2,0),b =(2,11), ¢ = (-1,1,-2).

3. (a,b)c+3(b,c)b, rme a=(413),b =(L2-2), ¢ = (10,8,1).



4. 4a+19b —c, e a=(2,—4,3), b = (10, 5,— 2), ¢ = (187,8,1).

31
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5. 18a+3b +7C, Taie 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, rme a=(-10,1,9),b = (1,7, 2), ¢ = (10,5,1).

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

9. 2(a,b)c +7(b,c)b, Tae a = (4,—-8,3), b = (90,2,— 2), ¢ = (10,8,1).
10. 14a+19b —c, Tie a = (-4,— 4,3), b = (113,- 5, 2), ¢ = (17,3,1).
3ananue?. Haiitu ckamsapHOE MPOU3BEACHUE BEKTOPOB U YTOJI MEXKIY HUMH.
1. a=(0,4,-3),b = (-1,2,2).

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

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

4. a=(120),b=(211).

5. a=(413),b=(12-2).

6. a=(14,-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 = (24,11).

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

3aganue8.

1. lansl Touku A(2,-1,4), B(4,0,2). HaliTu Mmoynb 1 HampaBlieHHe BeKTopa AB
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2. Haiitu ‘25+3b ,eCIH a = (1.5,0,—4), b = (0,0,4).

3. [Ipu xakoM 3HaAYEHUH N BEKTOPHI a = (3,—2,1) u b = (n,4,0.5) OPTOTOHATBHBI?

|_‘|

4. Haytu (E,d), eclin 8:5§+b,d:4§—b,a =2,b =3, a yroax Mexny

BEKTOpaMu au b 120°.

5. Berancnute |C ,ecim c=5a-2b, a =3, ‘b‘ =4, a yrojl MeXAy BEKTOpaMH a U

b 60°.

6. BerauciuTs (51— E))Z, ecrn |a| =242, ‘b‘ =4, a yron MeXay BEKTOpaMH a U b

135°.
/. Haittru BHemHuUW yroax B B TpeyroilbHuKe ABC,  eciu
A(2,-1,4), B(4,0,2), C(2,-3,1).

8. Haiitn yron Mexay BeKTOpaMH a+b m a-b, ecnm a =1 b =6, a yrox

MEXy BEKTOpaMH a U b 60°.
9. Haiiti c=2a,d=b-a, |f:| F‘dz, (c,d), yrom Mexay BeKTOpaMH ¢, d , ecii
a=(2-1-2),b=8-4,0).

10. TIloctpoutp mnapamienorpaMm Ha BekTopax OA=(1,1,0),0B=(0,-31).

OrnpenenuTs AMaroHalId U UX JUTUHBI.

3aganne9.

1. Beryucintse [c,d], €CJIu
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c=a-3b,d=-2a+b,a=(-10,3),b = (L,12).

-

2. Haiitn Hc,d]‘, eCJI 6:451—2b,d:—51+3b,ﬁ|:H:2, a Yroil Mexay

BEeKTOpaM# au b 30°.
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3. Brraucnontb IJIoImaab TpEyTroJbHUKA ABC, eCciIu

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

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

IJIOCKOCTH?

5. Jlexxar mu Toukn A(1,-2,3), B(0,1,0), C(1,2,—1), D(4,-1,7) B OJIHOM IIJIOCKOCTU?

6. HaiiTu cMermanHOe Tpon3BeIeHNE BEKTOPOB a= (2,-2,6), b= (-6,6,3),
fi=(3,-25) .

7. Haiitu 00beM TeTpadapa ABCD , BBICOTY BP, TUJIOIIAIM TpaHEd TeTpadipa,

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

8. Haiitm o6beM TeTpasapa ABCD, BBICOTY BP, MEIWaHbl TpPaHEH, IUIOIAIN

rpaHey terpaspa, ecnu A(2,-1,2), B(5,5,5), C(3,2,0),D(4,1,4) .

9. BpIuMCIUTh TUIOMIAAL TapajuieiorpaMMa, IOCTPOSHHOTO Ha BEKTopaxa
=5p+ 29, b=p-3q, IIMHBI AMATOHAJEH MapajuieJorpaMma, yrojl MexXIy au p , U
MPOEKIHIO a Ha b .

10. Berluuciaute 00beM mapajUieienuIena, IMTOCTPOCHHOTO Ha BEKTOpax

c=6a+10b,d =3a—6b, f =3a—6b, |é|:1, ‘b‘:z, a yroi Mexay BeKTopamMu a U b 135°.

3agannel(.

1. Hanucatb ypaBHEHUSI BHICOTHI, TPOBEJICHHON W3 BEPILUHBI A, U MEAUAHbI,

MPOBEJAEHHOMN U3 BEPIIMHBI B, TpeyroapHuka ABC, ecinu A(-1,-5), B(3,-1), C(1,-2).

2. HanucaTp ypaBHEHHE CTOPOHBI KBajpaTa ABCD , €CJIM 3a/1aHbl KOOPAUHATHI

JIBYX €T0 CMEXHBIX BepiinH A(1,—-1), B(-3,3).
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3. Hanucath ypaBHeHHE MpSIMON, KOTOpas MPOXOJUT yepe3 TOuKy A(8,6) u

o0pa3yeT ¢ KOOPAUHATHBIMU OCSIMU TPEYTOJIbHUK TUIoIIaabio 12.

4. BBIYHCIUTD PACCTOSIHUE OT TOUYKK A(5,4) 10 MpsSMOH, MpOXOoJsiel yepe3

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

5. HanmcaTth ypaBHEHMs MpPSIMBIX, MPOXOAAIIMX 4Yepe3 TouKy A(1l,4), oaHa u3

KOTOPBIX IapajulesibHa, a IpyTas NEPIEHAUKYISAPHA MPAMONA — 2X+5y —2 = 0.

6. Hamucare ypaBHeHHE MPsSIMOM, KOTOpask MPOXOJIUT Yepe3 TOuKy A(-1,5) u

TOYKY II€pEeCCUYCHUS NPSAMBIX 5X+3y —1=0 1 4x+5y+7 =0.

/. Hamucarb ypaBHEHHE IUIOCKOCTH, MpOXOJsiied uepe3 Touky A(1,1,2),

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

8. Hamucath ypaBHEHHE MIIOCKOCTH, MPOXOIAIICH uepe3 Touky A(-1,2,—3)

MapaJJIETbHO IIOCKOCTH, 3aJJaHHON YpaBHEHUEM 4X + Yy — 2z + 2 = 0.

9. Hamucatb ypaBHEHUE TIOCKOCTH, IPOXOJISIICH Yepe3 TOUKY A(1-13) u

OTCEKAaloIlEel Ha KOOPAMHATHBIX OCSIX PABHBIE OTPE3KH.

10. Haittu yrox Mexay IUIOCKOCTSMHU, 3aJaHHBIMU  YpPaBHEHUSAMHU

x—ﬁy+z—1:0 u x+ﬁy—z+3:0.

6. Kputepum ouneHku pacueTHo-rpaguyeckoii padoTbl U TUNOBbIE OIIMOKHU
IPHU ee BbINOJTHEHNH.

Kpurepuu onenku pacueTHo-rpaduieckoii paboTh:

OLIEHKA «3aYTEHO» BBICTABISETCS 00yUaloUIeMycsl B TOM Cllydae, €clid Bce
3aJ]a4uM PeIleHbl, K 3a/1a4aM MPUBEICHBI IOSICHEHNUS;

OLICHKa «HE 3aYTEHO» CTaBUTCS B TOM Ciy4ae, €clid Kakas-muOo 3amaya
OTCYTCTBYET WJIU MPUBEACHBI HEJIOCTATOUHBIC TIOSCHEHHSI K PEILICHUIO 3a/1a4H.

TunoBbie OmMOKK TPH BHIOJHEHUH pacueTHO-rpadpuueckoil paboThl
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[Ipu BbIMOTHEHUH pacyeTHO-TpadUIecKo paboThl MO MaTEMaTHKE 4YacTO
BCTPEUAIOTCS CIIEIYIOIINE OINOKU:

1. He coGmronens! npaBuia opopMIICHHUS pacueTHO-Tpaduueckoit paboThI.

2. He BbImepikaHa CTpyKTypa pacueTHoO-rpaduueckoil paboTbl (OTCYTCTBYET
oubmorpaduuecKuil CIMCcoK, TeOpeTHUecKas 4acTh K 3aja4e u T. 11.).

3. He ykazanbl eTUHUIBI U3MEPEHHUS TOTYYEHHBIX PE3YJIbTaTOB.

4. B 3amaue OTCYTCTBYIOT BBIBOJIbI HJIM COACP>KMMOE BBIBOJOB K 3ajiaue
HEKOHCTPYKTHUBHBI.

5. OtcyTcTBHE TOTOBHOCTHM OOY4YaroIIErocs OTBEYaThb Ha TEOPETHUYECKUE
BOIIPOCHI, SIBJISIIOLITMECS OCHOBOM JIJIsl pEIICHUS 3a/1auu.

6. He coGmromatorcs nmpaBuiia MaTeMaTUuECKOTO OKPYTJICHUS MTOTYyYE€HHOTO
pe3yJbTrara.

/. 3amanue Ha pacuyeTHO-rpadUueCcKyr0 padOTy BBIIIOJIHEHO HE IO CBOEMY
BapHaHTy.

7. PexomeHayeMasi JinTepatrypa

a) ocHo8Has TIUmMepamypa

1. CoopHuK 3a1a4 10 BBICIIEH MaTeMaTHKe: yueOHoe mocoowue. 1 kype / K. H.
JIyury [u ap.]. - M. : Aitpuc-nipecc, 2010. — 592 c.

2. COopHUK 3a1a4 10 BBICIICH MaTeMaTuke: yaeOHoe mocobue. 2 kypc / K. H.
JIyury [u ap.]. - M. : Aitpuc-nipecc, 2006. — 576 c.

3. baspun U. U. Bricmas matemartuka : yueonuk / Y. U. baBpun . - 2-e uzn.,
nepepad. u nom. - M. : BJIAJIOC, 2004. — 560 c.

4. [llunayes, B. C. 3aiayHuK MO BBICIIEH MaTEMATHKE : yueOHOE mocooue st
By30B / B. C. lllunaues. - 6-¢ u3z., crepeotun. - M. : Beici. mik., 2006. — 304
C.

5. lumauer B. C. Bricmas MaremaTuka [D1eKTpOHHBIN pecypc| : y4eOHUK /
B.C. unmaues. - M.: HULl TH®PA-M, 2015. - 479 c. - Pexxum nmocryna :
http://znanium.com/catalog.php?bookinfo=469720

6. Bricmias maTemaTHKa B yIpaKHEHUSX U 3a/1a4ax : yuel. mocodue s By30B.
B 2-x 4. Y. 1 / II. E. Jauko [u ap.]. - 6-e uzn. - M. : OHUKC : Mup u
O6pazoBanue, 2006.

0) OonoaHumenbHaAs AUmepamypa

1. [lucbmennbid, JI. T. KOHCHIEKT JIEKIMM MO BHICIIEH MaTeMaTHKe: TPUIATh
mecTh Jekiui. B 2-x gactsax. Y. 1/ 1. T. Ilucbmennsliii . - 6-e u3z. - M. : Alipuc-
npecc, 2006. — 288 c.

2. Bwironckuit, M. . CnpaBounuk mo Bbiciied Mmatemaruke /[ M.S.
Briroackuit. - M. : Actpens; ACT, 2005. — 991 c.

3. Muckynos, H. C. luddepenunanbHoe 1 HHTErpaIbHOE UCUUCIICHUE: YUeO.
noco6ue. B 2 1. T. 1 / H. C. [luckynos. - U3a. crepeorturn. - M. : Unterpani-
IIpecc, 2004. - 416 c.



http://znanium.com/catalog.php?bookinfo=469720

38

4. anmnoB KO. M. Maremaruka: Yue0. nmocooue / KO.M. Jlanunos, JI.H.
Kypbenko, I'.A. Hukonona u np.; [lox pex. JI.H. XKyp6enko, I'.A. HukoHOBO;
KI'TY. - M.: UTHOPA-M, 2006. - 496 c.

5. bepesuna H. A. Maremaruka: Yuebnoe nocooue / H.A. bepesuna, E.JL.
Makxkcuna. - M.: U1 PUOP: HULL Undpa-M, 2013. - 175 c.

8. [lepeuenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHMKALIMOHHOI CeTH
«HHTEpHET», HEOOX0AUMBIX I Hanucanus PI'P

1. eLIBRARY.RU [DnexTpoHHbI# pecypc] : aNeKTpoHHass OubanoTexa. —
Pexxum moctyna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DIeKTpOHHBIM pecypc| @ 3IEKTPOHHO-OMOIMOTEUHAS
cuctema. — Pexxum moctyma: http://znanium.com

3. «Kuura®oHa» [DNEKTpOHHBI pecypc] : 3JIEKTPOHHO-OMOIMOTEUHAs
cucreMa. — Pexxum mocryma : http://www.knigafund.ru

4. DnexTpoHHBIN KaTanor HannoHnanbHot 6nbiaunorexku YP [DnekTpoHHbBIN
pecypc]. — Pexxum moctyma: http://www.nbchr.ru.

5. UznarensctBo JIAHD [DnexTponHslit pecypc] : 2eKTpOHHO-OMOIMOTeYHAas
cucreMa. — Pexxum nocryna : https://e.lanbook.com/



http://elibrary.ru/defaultx.asp
http://znanium.com/
http://www.knigafund.ru/
http://www.nbchr.ru/

