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1. Heab pacyeTHO-rpauuecKoil padoThl - BEIIBUTH 3HAHUS CTYJIEHTOB
METOJIOJIOTUYECKUX OCHOB MaTEMAaTHKH, YMEHHUE PUMEHSATh 3TH 3HAHUSA B
aHaJlM3e COIMATbHO-3KOHOMHYECKUX SIBJICHU, TPOU3BOIUTH PACUETHI,
IPUBHUTH 00YYAIOIIMMCS HABBIKU CaMOCTOSITENIbHOM paboThl ¢ MPUMEHEHUEM
MaTEMaTUYECKUX METOJIOB.

B xozxe BbIMosHEHUs pacyeTHO-rpaduyeckoil paboThl O0O0ydYaromMiCs JOKEeH
MPOSIBUTH YMEHHE CAMOCTOSITEILHO pad0TaTh ¢ yueOHON U HAyYHON MaTeMaTHYEeCKOM
JUTEPATYPOU, MPUMEHATh MATEMATHUYECKYI0 METOJIOJIOTHIO B aHalM3€ KOHKPETHBIX
JAHHBIX, YMETh BBIUUCISATH MPEACIIbI, HAXOAUTH MPOU3BOJIHBIE, HAXOAUTH HHTETPAJIbIL.
PacuetHo-rpaduyeckas pabora H0KHA OBITH BBIIIOJIHEHA U MPENCTaBIIEHA B CPOK,
YCTaHOBJICHHBIN TpaprikoM yuyeOHOro npouecca.

Bbino/iHeHUe pacyeTHO-rpaduyeckoi paboThl BKIIOYACT CIECTYIOIINE ITAIbI:
O3HAaKOMJIEHHE C TMPOTpaMMOl JUCHHUIUIMHBI «MaremMaTtuka», METOAMYECKUMU
PEKOMEH/IAIUSIMU TI0 BBITIOJTHEHHUIO pAacUeTHO-TpauuecKoil paboThI;
npopabOTKa  COOTBETCTBYIOLMX  Pa3[elioB  METOJOJOTMH  MAaTEMaTUKU IO
PEKOMEH/I0BaHHOW yueOHOM JTUTEepaType, KOHCIIEKTaM JIEKIHil;

BBITNIOJIHEHHE PAcCu€TOB C IPUMEHEHUEM OCBOEHHBIX METO/IOB;

3aBepuieHHass paboTa TpeACTaBiseTcs JUld  HpPOBEpKU Ha  Kadeapy
IPENOAABATEN0 B YCTAaHOBJIEHHbIE YUEOHbIM rpadukoM cpoku. Cpok IpOBEpPKU HE
Obonee 5-7 gueit. IlpemonaBarens TMpOBEpsieT KayecTBO pPabOThI, OTMEYaeT
MIOJIOKUTEBHBIE CTOPOHBI, HEJOCTATKU PadOTHI M olleHUBaeT ee. OOydaromuecs, He
MOJITOTOBUBIIHE pacueTHO-rpaduuecKyro paboTy, K SK3aMeHY HE JIOMYCKarOTCs.

2. BbiOOp BapuaHTa M CTPYKTYpa pacuyeTHO-rpaguveckoii padoThl
3amaHust A1 pacueTHO-rpapuueckux pabdoT COCTABIAIOTCS IMPENOJIaBaTENIEM,
KOTOPBIN BEJET JaHHYIO JUCLUIUIMHY, U YTBEPKAAIOTCS Kaeapou.

Homep BapmanTa pacueTHo-rpadudeckoil paboThl BHIOUpAETCS O0YYaArOIIMMCS
no nocneaHell nudpe B mudpe HoMepa 3a4eTHOM KHWXKKU. Tak, Hampumep, €ciu
nocienHsas uudpa mudpa 1, To oOyyaromuics BBIMOIHAET pacue€THO-TpahUUECKyIO
paboty no Bapuanty Ne 1.

[Tpu BBITIOJIHEHUU pacueTHO-Tpaduueckoit paboThI HE00XO0ANMO
MPUACPHKUBATHCS CIEAYIOMIEH CTPYKTYPBI:

e TUTYJIbHBIH JIUCT;

« BBEJICHHC;

e PacueTHas 4acTh;

¢ 3AKJIFOYEHUE;

e CITUCOK MCIIOJIb30BAHHOM JINTEPATYPHI.

TuTyabHBIN JIHCT SBISETCA TIEPBOM CTPAHMIICEH pacdeTHO-TpadUuIeCcKOM
paboTtel. O6paserl ero odhopmieHus npuseacH B [Ipunoxernn 1.

Bo BBeeHMH coJiepkaTcs oOIIHe CBEJACHHMS O BhIoHeHHOM padoTe (0,5-1 ¢.).



B pacuerHoii 4yacTm 0Oydyaroluiics JOJDKEH IOKa3aTh YMEHUE NPUMEHSThH
MaTE€MaTUYECKHE METOJbl pPacyeTOB, PACCUMTHIBATH HEOOXOAHMMBIEC AHHBIE, J1€JaTh
Ha UX OCHOBE apryMEHTUPOBAHHBIE BHIBOJIBI.

VYcnoBus 3a7ad B pacyeTHOM 4YacTH JOJDKHBI OBITH MPUBEAEHBI MOJHOCTHIO.
Pemenue 3amad cienyer CONpOBOXKAATH Pa3BEPHYTBIMH PACUETAMHU, CCBUIKAMH Ha
MaTeMaTHueckue (OpMyJibl, aHAIW30M M BBIBOJAMHU. 3aJaud, B KOTOPBIX JIaHBI
TOJIBKO OTBETHI 0€3 MPOMEXKYTOUHBIX BBIYUCICHUH, CUUTAIOTCS] HEPEILIEHHBIMH.

Bce pacdeTsl OTHOCUTENBHBIX IMOKA3aTeIe HYKHO ITPOU3BOAUTH C IPUHATON B
MaTeMaTHKE TOYHOCTBIO BbIUMCIECHUN: KoapduuueHTs! - 10 0,001, a mpoueHTs - 10
0,1.

Cnengyer oOpatuth 0cO00€ BHHMMAaHHME Ha BBIBOJABI, KOTOPbIE JIOJKHBI OBIThH
00OCHOBaHHBIMM, TOJATBEPKAATHCS MPEABAPUTENBHBIM  aHAIU30M  LU(POBOro
Marepuana.

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

[Tocne 3aKkiIFO4eHNs] TPUBOAUTCS CIUCOK JIMTEPATYPhl, BKIFOUAIOIINUNA TOJIBKO TE
UCTOYHUKH, KOTOpble OBLIM HCHOJB30BaHbl MpPHU BBIINOJIHEHUMH  PACUYETHO-
rpaguyeckoil paboThl M Ha KOTOPbIE UMEIOTCS CCHUIKU B TEKCTE paOOTHI.

[Tpu onvicaHuu AUTEPATYPHBIX HCTOUHUKOB HEOOXOJMMO yKa3aTh:

o haMUJIMK U UHUIHAJIBI aBTOPOB;

o 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-TPaduUecKoil padoThI

[Tpu opopMiIeHUN pacyeTHO-TpauuecKoit paboThI HE00X0AUMO
PYKOBOJCTBOBATHCA CIEIYIOIMIMMH TPEOOBAHUSMU:

1. O6bem pabotbl - 10-15 crTpanui TekcTa Ha CTaHIAAPTHBIX JIUCTaX
¢dopmaTta A4, HAOpaHHBIX HA KOMIIbIOTEPE C UCIIOJIb30BAHUEM TEKCTOBOTO PEIaKTOpa
WM BPYYHYIO (IMTMCBMEHHO), TaOJMYHOTO MpoIleccopa WM JAPYTUX MPOrPAMMHBIX
cpencts (pasmep mpudra - 14 myHKTOB, MHTEpBan - 1,5).

2. CtpaHuIlbl MOJDKHBI OBITH MPOHYMEPOBAHBI M WMETh TOJISI CJEBa W
CIpaBa He MEeHee 25 MM JIJIsl 3aMEeYaHuil MTPETNo/1aBaTels-KOHCYIbTaHTa.

3. B TekcTe He 1OKHO OBITh COKpAIIEHUH CI0B, KpOME OOIIETPUHSTHIX.

4, Bce mpomMexxyTouHble JaHHBIE MPOBOJUMBIX PACUETOB U PE3YyJIbTATHI
CJIEIyeT MPECTABISATH B IBHOM BHJIC.

5. Bce Tabmuipl TODKHBI IMETh CKBO3HYIO Hymepanuio. [IpuBeneHHbIE B

pabore wmocTpauuu (rpaduku, aUarpamMmbl) JODKHBI UMETh MOJPUCYHOUYHBIE
MOJIKCH.



6. Onucanue JIMTCPATYPHBIX HCTOYHUKOB BBIITOJIHACTCA B COOTBETCTBHUU CO
CTaHAapTHBIMU Tp€6OBaHI/I}IMI/I, MMPUBCACHHBIMU B IIPCALIAYIIICM Pa3JICIIC.

4. Teopernuyeckuii MaTepuaJ U NpUMepPHI pellIeHUs! 3a1a4

MaTtpuubl 4 oniepanuu HaJl HUMHU

Cnooicenue (sblyumanue) mampuy OAVMHAKOBOTO pa3Mepa MPOU3BOJIUTCS

IIO3JIEMCHTHO.

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

Ymnoorcenue mampuyvl Ha 4UCIO0 — Ka)K,Z[BIﬁ QJICMCHT MAaTpullbl YMHOXACTCA

Ha 3TO 4YHCJO.

A =AB,a; = Ab;.

Ymnoorcenue mampuyvl na mampuyy OnpeneneHo, eclid YUciao CToN0LoB
IIEPBOM MaTPHUILIbI PABHO YKCIY CTPOK BTOpOW maTpuubl. [Iponssenenunem

MaTpulbl A Ha B,, HaspBacTca marpuna C, ., 3JCMECHTHI KOTOPOM

mxn

BBIYUCIISIOTCS 11O hopmyJie

n _
Cij = zaikbkjv i=1m, _] =1,n.
k=1
3amena Ka)KIIOﬁ CTPOKH MaTpulbl €€ CTOH6I_[0M C COXPAaHCHHUCM IIOPAIKa
HA3bIBACTCA MPAHCNOHUPOBAHUEM. TpaHCHOHI/IpOBaHHaH I1I0 OTHOIICHHUIKO K

Marpuie A marpuia ob0o3Hauaercs A'.

IIpumep. Haiitn matpuiy C = 2A+ B', rae

2 3) (1—3 0)

A=| 1 0|B= .



(—23\(16\ 46\ 16\(312)
Pewenue. C=2A+B"'=2.] 1 0 3 1|=| 2 0[+]-3 1|—|—1 1
o) o s s o) Lo o) 1 1)

Ilpumep. Hailtu ipon3BeICHUE MATPHUI]

L v ole)

L—s ) B

Pewenue.

(-2 3) - 3\ (~21+32 -2:(-3)+3:4) (4 6)

A-B=| 1 o‘ _|| 1.1+0-2 1(3% 4 =) 1-3}

-31+1.2 — ) +1- -1-5

\ J \ ) )
Onpeneauresnu

Kaxnol kBagpaTHOW MaTpUIlE MOXKHO IOCTaBUT B COOTBETCTBHUE YHUCIIO,

Ha3bIBACMOC onpedeﬂumeﬂem.

Onpedenumenb MaTPUIILI 8MOPO20 NOPsAOKA BBIUUCISETCS TI0 popmyie

A=, =detA= Az

= a8y, —ap Ay
8y 8y

Onpedenumens MaTpULIbl mpemvbe20 NOPSOKA BBIYUCISETCS TO NpABUTY

mpeyeonvHukos unn Cappiroca

all a12 a13

A=Az =detA=a, @, ay|=a,8,8;+a;,8,8,+ 88,8,
a31 a32 a33

—8y38,,83 — 8;,8y83, —8,3,,8;;.



Onpedenumensy MAaTpULIbl 6MOPO20 NOPSAOKA BBIYUCISAETCS 0O0Jiee CIOXKHO.

MoxHo npumeHnTs TeopeMy Jlammaca.

Teopema Jlannaca. Oupenenutend KBAaApaTHOM MAaTpULbl pPaBE€H CyMMeE

MIPOU3BEACHUN DSJIEMEHTOB KaKoW-IMOO CTPOKM (CTOJ0IA) HAa WX ajaredpandeckue

JOITIOJIHCHUA.

A :detA:;aijAﬂ.

Onpedenumens mpeyeonbHou (IMaroHAIBHON) MATPHUIIBI PaBEH MPOU3BEICHUIO

JUuaroHaJIbHbIX 3JICMCHTOB.

(3 -1-1

IIpumep. BBIYUCIUTD ONPEAEIUTENb MATPULIBI A=|-3 1 5 |! a) IO TIpaBUIIY

2 -2 4J

TPEYTOJILHUKOB; 0) C MOMOIIIBIO aNre0panyecKux JOMOTHEHUH.

Pewenue.

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 anreGpandeckue AOMOTHEHUS 3-H CTPOKH.

-1 -1
A — (_1)3+1

31 32

15

3 -1
-3 5‘

‘ —(-1)-5-(-1)-1=—4, A = (-1)*?

3 _
A, = (—1)3+3_3 11‘ =3-1-(-1)-(-3) =0.

Torma mo reopeme Jlarutaca
|\ =det A=ag Ay +ay Ay +aAs=2-(-4)+(-2) - (-12) +4-0 =16.
Panr marpuubl

OopaTHas maTpuia

(35~ (-1)+(-3)) =12



KBaI[paTHaH MaTpHlla HA3bIBACTCs H€6blp09ica€HH01:i, CCJIn €C OIpPCACIUTCIIb

OTJIMYCH OT HYJIA.

Obpamuoti mampuyerr A" JUIss MaTpUIbl A Ha3bIBaeTCS MAaTpPHIA, IS

KOTOPOM CIPaBEIJIMBO PAaBEHCTBO Al A=A-A1T=E , e E - eAMHUYHAasA MaTpHUlia.

OOparHass marpuma Al ompeaeleHa  TOJNBKO  JUIS  KBaJPaTHBIX

HCBBIPOKACHHBIX MATPHUI[ 1 MOZKCT OBITH BEIYHCIICHA IT0 q)OpMYJ'IG

(Aij )

A

o1
A

Teopema o panece mampuysi. PaHr MaTpullbl paBeH MaKCUMAJILHOMY YHUCIY €€

JIMHEWHO-HE3aBUCUMBIX CTPOK WJIA CTOJIOIIOB.

Ilpumep. Haittu Matpuiry, 0OpaTHYIO K MaTpHIle

(2 1—1}

A=|5 2 4].
7 34
Pewenue.
2 1-
1 cnocob. Haxomum ompenenutens marpuupbl |A=5 2 4/=-1#0. 3HauuT
7 34

MaTpHIla IMEET OOpaTHYIO.

|(2 1-11 0 0)

(HE)=L5 2 40 1 o||

7 3 40 0 1
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[IpuGaBuM Kk dnmeMeHTaM 2- CTPOKH, YMHOXEHHOW Ha 2, 3JMeMeHThl 1-if
CTPOKH, YMHOXEHHOM Ha -5, a K d3JeMeHTaM 3-i CTPOKH, YMHOXKEHHBbIM Ha 2,

aJeMeHTHI 1-i cTpokH, yMHOXKEHHBIE Ha -7. [Tomydum

(2 1-1] 10 OW
0-1 13-5 2 0|
Lo-1 15|-7 0 2}

K anementam 3-i CTpoKM MPUOABUM DJIEMEHTHI 2-i CTPOKH, YMHOKEHHBIE Ha -
( 2 1-1 10 o)
0-1 13-5 2 0|

0 0 2[-2-2 2

K 1-it ctpoke, yMHOKEHHOHM Ha 2, mpubaBuM 3-10, a K 2-i, yMHOKEHHOH Ha 2,

3-10 CTPOKY, YMHOKEHHYIO Ha -13.
(4 2 0 0-2 2 ]
0-2 0] 16 30-26
00222 2

Cnoxxum 3meMeHTsI 1-i u 2-# CTpoK.

0-2 0| 16 3026
0 0 2[-2-2 2

(4 0 o 16 28—24}

[Toxgenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, CIIpaBa OT YEPTHI MOTYIUM
MaTpHILy 0OpaTHYIO JJISI HCXOTHOM.

A_1:(4 7 —6)

~8-15 13|

-1 -1 1

[IpoBepsieM nMpaBUIIBHOCTH BBIYMCIIEHUN IO opMyIie
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AL A=A-AT=E.

2 cnocoo. HaXOIH/IM aJ'IF€6paI/ILICCKI/I€ JOIIOJIHCHHUA BCCX 3JICMCHTOB MATPHUIIBI.

2 5} 5 2
A =M 4‘ =—4, A =(-1)+? 7 =8, A =(-1)*3 J_ 1,
u 12 13
3 4 74 7 3
_ 2_ 2
A = (_1)2+l — _7, A — (_1)2+2 — 15’ A — (_1)2+3 _ 1,
21 34 22 74 23 7 3
1- 2— 21
A = (_1)3+1 =6,A = (_1)3+2 =13, A = (_l)3+3 -1
31 2 4 32 5 4 33 5 9

[ToncraBum HaljieHHbIEC 3HAYEHUS JOTIOJTHEHUN U OnIpeAeauTes B GopMyIry

(Aij )

A

o1
A

[Tomyunm

A1:(4 7 —6\

~8-15 13].
L—l -1 1J

Cuctembl IMHENHbIX anrebpanyeckmx ypaBHeHUM

Cucmema M nuHeliHbIX aﬂee6pauquKux ypaeHeHuL? ¢ N reuzgecmuviMu UMECT

BUJI

[allxl +ap X2 +...+ A Xy = bl,

Jaﬂxl + 8y X, .t 3 X, =Dy,
[amlx1 +a8,,X + .o+ 8y X, =Dy,

rae  a; -Kod(QQHUIUEHTHI IPU HEU3BECTHBIX, 0, - CBOOOJHBIC YJICHBI.
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OcHoBHbIMU MeToiamu pemieHust CJIAY sBnstorea meton ['aycca, MaTpUYHbBIN
meroa u npauiio Kpamepa. Meron [Maycca nmpumenum st perenust ioooi CIIAY,
B TO Bpems kak metroa Kpamepa m mMaTpuyHbIi METOA MOTYT OBITh HMCIOJIb30BaHBI

TOJIBKO JUISl PELIEHUS] CUCTEM C KBaIPATHOM HEBBIPOKIECHHOU MaTPHULEH.

Jist  pewmenuss memoodom laycca COCTaBIAIOT PACHIMPEHHYID MAaTpUILy
CUCTEMBI, KOTOPYIO 3aT€M C MOMOIIbIO 3JIEMEHTAPHBIX PeoOpa3zoBaHUN MPUBOJAT K
cTtyneHyaTomy Buay. [lo mojydyeHHOW MaTpulle BBIMUCHIBAIOT HOBYIO CHUCTEMY U

pemaroT €€ MCTOJA0M NCKIHOYCHHA IICPCMCHHBIX.

Pemenne cuctembl MmampuuHeiM MemooomM WM  MemoooM  0OpAmHOU

mMampuywl onpeaesiercs no hopmyiie
X=A"1.B.

Ilo popmynam Kpamepa :

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

CHCTEMBI 3aMEHOH J-T0 CTOJIOIA Ha CTOJI0€e1] CBOOOIHBIX YICHOB.
Ipumep. Pemuts CJIAY: a) matpuunbsiM MeTonoM; 6) merogom Kpamepa; B)
meTonoM ['aycca
ﬂXl + X2 + X3 = 3

2X —X +X :’,
i

1 2 3
—-3X+2X +X =0.
1 2 3

Pewenue. a) Matpuiia cucTeMbl UMEET BU]T

(111)

A=l 2-1 1 |.
-3 21
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%) #)
Xz( iz .— CTOJIOCI] HEM3BECTHBIX, B:( S ‘— cToJi0er] CBOOOTHBIX YIEHOB.

\"a) \J

Omnpenenurens cUCTEMBI A = —7 = 0. OOpaTHas MaTpuua

ITo hbopmyine
11( 3-1-2 \ 3) 1
X=A'.B=7 5-4-1
|| 12]=]1]
7"-15 3 | 0| 1
\ VANVERNY.
CnengoBatenbHO, X, =1, X, =1, X; =1.
0) Beranciimm BcrioMoraTeIbHbIC ONPEISTUTETN
311 131 113
A=R-1 1=-T7,A,=| 2 2 l=-T,Ay=| 2-1 2(=-T7.
0 2 -3 01 -320
A, - — -7
= 1: 7:1’X=A2: 7:1X_A_3: :1_

YA -7 A -1 A T
B) BrImuiiiem pacimpeHHy0 MaTpUIly CUCTEMBI
111
2-1 1)2].
(32 1))

[IpuBenem ee k crynmeHdaroMy Buay. s sToro mpubaBuM K djeMeHTaM 2-i
CTPOKHM DJIEMEHTHI |-l CTPOKHM, YMHOKEHHBIE Ha -2, a K DJIEMEHTaM 3-U CTPOKH —

3JIEMEHTHI 1-i CTPOKU, yMHOKEHHBIE Ha 3.
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[RSTH
LO 54 9)}

[TpuGaBuM K 3-i1 cTpoKe, YMHOKEHHOU Ha 3, 2-10 CTPOKY, YMHOKEHHYIO Ha 5.

35415
LOO? 7)!

Pacmupennas Mmatpuiia npuBeieHa K cCTyneHdaTomy Buay. COOTBETCTBYIOIIAs
el cucTeMa UMeeT BUJ
X1+ X2 +X3 = 3,
= 33X =X, =-4,
2 3
L|7x3 =1.

.
W3 mocneqHero ypaBHEHHS Haiigem X, =7=1, U3 BTOPOrO YPaBHCHUS

- 4-1
y B S =1, ¥ U3 NepBOro X, =3-X, —X; =3-1-1=1.

? 3

Bexropnas aareopa
Onepauuu HaJX BEKTOPaAMH
CxkajisipHOe Ipou3Be/ieHHEe BEKTOPOB

Bexmopom Ha3bIBaIOT HANPABJICHHBIM OTPE30K, KOTOPHIM MOYKHO IEPEMEIIATh

napajielbHO caMoMy ceoe.

BekTopsl a,b Ha3bIBAIOTCS JIUHEUHO-HE3ABUCUMBIMU, €CTTA L a+A p =0
< M =1, . B IpOTUBHOM cily4yae, OHU JTMHENHO-3aBUCUMBI.

Jnunoii (moOdynem) eexmopa Ha3bIBAETCS JUIMHA OTPE3Ka, M300paKaroIIero

2 2

BekTop. [lnmnua a(x,y) ompenensercs o Gopmyre a=x2+y
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BekTopbl Ha3bIBAIOTCS KOLIUHEAPHbIMY, €CIIU JISKAT HA OJHOM MIPSMOU WJIN Ha

MapaJuICIbHBIX IIPAMBbIX.

BGKTOpBI HAa3bIBAIOTCA KOMNnianapHovimu, CCIN JICKAT B OIIHOﬁ IINTIOCKOCTH HJIN

B IIApaJIJICIIBHBIX IINIOCKOCTAX.
JIMHEHHBIMU orcpalusaAMn ¢ BCKTOPpaMU ABJIAIOTCA:

1) crnoxkeHue: a+b = (X, Y,,2,)+ (X, ¥, 2,) = (X + X, Y.+ Y, 2, +2,) ]
2) YMHOXCHHE Ha YUCIIO Ad = A(X;, Yy, Z;) = (AXy, Ay, AZ;).

VTabl HaKJIOHA a K OCSIM KOOpAHWHAT HA3bIBAKOTCA HanpaeiAoumumMu

KOCUHYCAMU.
X
- z
coso =——1CosP +, oSy = ——
yxX+y*+2° X2 +y? 422 X +y?+2?
npuyeM

cos’ o +cos’ B +cos’y =1.
IIpoexyueii 6ekmopa a Ha 0Ch | Ha3bIBACTCS YHCIIO
id Ié = |§|cos<p ,
rIe - YroJl HaKJIOHA BEKTOpa a K OcH |.
Cranspuvim npoussedenuem a,b Ha3bIBACTCS UHCIO
(a,b)=a-b=a|- b|-coso.
B xoopaunatHOM Gopme
(a,b)=a-b= XX, +Y,Y,+2,Z,.

Yeon mescoy eexkmopamu a,b omnpegensiercs no popmyse
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(SN[ =—§.i-
o

Ilpumep. Havitu niminy d = a+b+c u PasIokKUTh €0 110 a, b , ecIH
a=(3-1),b=(@1-2),c=(-11).

Pewenue. Haiinem koopauHatel d = a+b+c= B3-1)+@1-2)+(-1,1)=(3-2).

Jlnuna BekTopa d =x2 +y? = /3% +(-2)2 =+/13.

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

OIIpeaENIEHU o, 3 , 3alIUILIEM B BUIE

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

1581051
3o+ =3,
-o -2 =-2.
4, 3 T4~ 37
PemmB cucremy, nosyuum o = = ==, TO €CTh ] ="a+ .
5 5 5 5
Ilpumep. Hautn yrom wmexay BEKTOpaMHU a+tb wu a-b, ecmm
- - T
a]=4,)p| =30 ="
3
(3+b)a-b) 4" o[
Pewenue. cose == S = 2 _ =
a”’Ha‘b‘ JaZ +2(é,b)+‘b‘ .\/a2 —2(51,b)+‘b‘
42 _32

_ 7
_ﬁ\/ﬁ

\I42 +2~4-3~cosﬂg+32 .\/42 —2~4-3-cosE3+32

BekTOopHOE 1 cCMelIaHHOE NPOU3Be/IeHUsI BEKTOPOB
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Bexmopnuvim npouszeéedenuem a,b Ha3BIBAETCS YHCIIO
[a, b]: axb =gl b ‘~sinq>.

B xoopaunatHoii popme

T
[a,b]:axb:xl Vi 21
XK Y 4

IInowaov napannenoepamma, TOCTPOSHHOTO Ha BEKTOpax a M b paBHa

MOAYJIXO UX BCKTOPHOI'O ITIPOU3BCACHU .

IInowaov mpeyzonbHuka, TOCTPOSHHOTO Ha BEKTOpPaX a U b paBHA MOJIOBUHE

MOAYJISL UX BEKTOPHOI'O ITPOU3BCACHU .

CmewianHbim npouseedeﬁuem a, b, c Ha3bIBACTCSA YHCIIO

Xl yl Zl
abc =% Y2 Z}
X3 Y3 Z3

- -

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

CMCHIAHHOI'O IIPOMU3BCIACHUA.

IIpumep. Haiitn Bexktop d, OpTOroHambHBIH  a=(1,23),b=(-7,0,2), &I

KOTOPOTr0 CKaJIIpHOE ITpou3BeieHue ¢ ¢ =(1,1,1) paBHoO 3.

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

Torma d = (41,-23%,141).



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

5. 3apanus pacuétHo-rpaduyeckoi padornbi Nel.

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

(2 35 1-2 1)
W,B=| | cC=2A+3B.

1 2-4 4 3 2

1. A=]

) A:(o7_ 4\| :(—1 4)

b o3

=3B -2A.

(4 1—3W 6 1 3\|
3. A=|2 0-4|,B=|0 3 0|,C=3A-B.
03s) lios i)
9 -11 6 3
4. A=|7 3| B=|0 2|,C=A+2B
0 -2 1-8
\ J L)

(—4 2—1\| (0 -2 1W

2 0 1)

18
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(—3 2—11\| (—2 -2 1)
9. A=|-1 2-2 ||B=|1 118 | C=(12A)'-B.
3 1 17 2 01 J
2 -16 6 3)
10. A=|6 -3 |,B=L10 2|,C = A+15B

lo-2) l1-8
3ananue2. Haligute npousBeaeHne MaTpull A-B WIM 3HAUEHUE MATPUYHOIO
MHoTowIieHa. CylecTByeT Ju Iponu3BecHUE B - A?

-2

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

5-1
L)
_2\|
2. A=(1 2 3)B=| 1].
-
3.A:(1 2\|, :(3_2\|.
11, U 4)
. A=(3 1 1\| :hz_l—l\

2 1 2B 1 1]
123J 10-1'}

_2\
5 A=(-4 34 3),8:(14 J
3

6. f(x)=2x*—-5x+3,

a-lt A eP72)
11) \1 4)

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



(3 1 1\| (1 1—1}
A=2 1 2[B=]2-1 1|
[1 2 3 10 —1J

8. f(x)=x3 —7x% +3,

(4 1—3\| (6 1 3]
A=|2 0-4],B=|0 3 0.
o 35) [1-4 1]

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

asl® %[

10 1) U2 4

10. AJZ f f\| J%—l_q

7|8 1 1]
Ll 2 3J Ll 9—1|)

3apaHune3.BbIUnCINTE ONIPENETUTED.

S ~o &
w o K
|

o N

20
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6 13
5.0 3 0.
1-41

S w PP
~ NP
R W -
o P N

N - o w

N N N
[EEN
o

SN
w o B

o W w Bk
N P o O
~ O L b~
o P P

o o P B
o N O
_ W =
onNn o B

10.

O O W w
A W 00 O

3ananued4. Haiinure oOpatHyro wmatpuiy mis matpuiel A, Chenaiite

IPOBEPKY.
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(213)

en

01
1 2 2

1

(1 3-1 2 )

7.A=|2-1 3 5

110-6 1
1111
1212
3131

A=

8.

kollO}

(83—8)

|

20-1 0 |
-1-2 3

9. A=

(13 3-1 2 )

|

110-6 19 J

2-12 8 5

10. A
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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, 2.02x-y—-1z=1,
4X+y+4z =-2. X+2y+3z=5.
2X—4y+17 =3, X+3y—17=4,

3. Ix-5y+3z=-1, 4.)-x+2y+3z2=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+z=0. 1—x+2y—z:5.
3X—-y+z=-16, X—-y—2=-3,

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

9. y6x—y+2z=-4, 10.02x+y-z =1,

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

3ananune6. Haiitu nuHeliHyr0 KOMOMHAIIMIO BEKTOPOB.
1. 3a+4b—c,rae a=(413),b=(12,-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 = (12-2), ¢ = (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, 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, Te 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 ckamsipHOE 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. JTansl Touku A(2,-1,4), B(4,0,2). HaliTu Moynb 1 HampaBjieHHE BeKTopa AB
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2. Haiitu ‘25+3b‘ ,ecin a = (L.5,0,—4), b = (0,0,4).

3. [Ipu xakom 3HAYEHUH N BEKTOPHI a = (3,—2,1) u b = (n,4,0.5) OPTOTOHATHHBI?

4. Haiitn (c,d), eciam 6:5§+b,d:4é—b,ﬁ|:2,‘b‘=3, a yrom MexIy

BEKTOpamMu au b 120°.

5. Beraucants |C| , ecu ¢ =5a-2b, |a| =3, ‘b‘ =4, a yroJ MeXay BEKTOpaMH a U

b 60°.

6. BerauciuThb (51— t;)z, ecrn |a| =22, ‘b‘ =4, a yroJ MeKIy BEKTOpaMH a H b

135°,

/. Haitu BHemHMHA yrol B B  TpeyrojibHuUkKe ABC, eciu
A(2,-1,4), B(4,0,2), C(2,—3,1).

8. Haiitu yron mexmy BEKTOpaMu a+b u a-b, ecmu |é|:1, ‘b‘:G, a yroi

MEXIy BEKTOpaMu a u b 60°.

9. Haiitu c=2a,d=b-a, H P ‘ d?, (c,d), YTOJI MEXIy BEKTOpaMH c,d, ecin

a=(2-1-2),b=8,-4,0).

10. Tloctpouth mapamtenorpaMM Ha BekTopax OA=(1,1,0),0B=(0,-3,1).

OnpenenuTs AUAroHaaIu U UX JJTUHBI.
3aganme9.

1. Berynciutse [E:,d], €CJIN

c=a-3b,d=-2a+b,a=(-10,3),b = (1,12).

-

2. Haiitu ‘[c,d]‘, eciu 5:45—2b,d:—5+3b,ﬁ|zH:2, a Yroix Mexmy

BeKTOpaMu 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 OmHOMU

IJIOCKOCTH?

5. JIexxat mu Toukn A(1,-2,3), B(0,1,0), C(1,2,-1), D(4,—1,7) B OQHOM IUIOCKOCTU?
6. Haiitu cMermanHoe Mpown3BeIeHNE BEKTOPOB a= (2,-2,6), b= (-6,6,3),
fi=(3,-25) .

/. Haiitu 00BbeM TeTpadapa ABCD , BBICOTY BP, TUJIOIIAIU TpaHEd TeTpadipa,

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

8. Haiitu o6beM TeTpadapa ABCD, BBHICOTY BP, MEIWaHbl TpPaHEH, IUIOIAIN

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

9. BpluncIUTh MUIONIAAL IapajuiesiorpaMMa, IOCTPOCHHOTO Ha BEKTOpax
a=5p+2q,b=p-3q, IIHUHBI JUArOHAJIEHN MapajieiorpaMma, Yroja MeXIy a u p , U
IPOEKIMIO a Ha b.

10. Beruucauth 00BEM MapajUIeNIeNUIeIa, IMOCTPOCHHOTO Ha BEKTOpax

c=6a+10b,d =3a—6b, f =3a-6b,[a|=1, ‘b‘=2, a yroJl MeXy BeKTopamu a u b 135° .

3agannel(.

1. Hanucatp ypaBHEHUS! BBICOTHI, IPOBEICHHON W3 BEPILIMHBI A, U MEIHAHBI,

MPOBEJAECHHOMN U3 BEPILIMHBI B, TpeyrojibHuKa ABC, eciu A(-1,-5), B(3,-1), C(1,-2).

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

JIBYX €70 CMEXHBIX BepiinH A(1,-1), B(-3,3).
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3. Hanucath ypaBHeHHE MpSIMOW, KOTOpas MPOXOJUT yepe3 TOuKy A(8,6) u

o0pa3yeT ¢ KOOPAUHATHBIMU OCSIMU TPEYTOJIbHUK TUIOIIaabto 12.

4. BbIUKCIUTD pacCTOSHUE OT TOUKU A(5,4) 110 psSIMOM, MPOXOJAIIECH depe3

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

5. HanucaTte ypaBHEHMS MPSMBIX, MPOXOAAIIMX 4Yepe3 TouKy A(l,4), oaHa u3

KOTOPBIX MapauielibHa, a ApYras NepHeHANKYJISIPHA OPSAMON — 2x+5y -2 =0.

6. Hanmcatpe ypaBHEHHE MPSMOM, KOTOpasl MPOXOIUT uepe3 TOUKy A(-1,5) u

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

/. Hamucarb ypaBHEHHE TIUIOCKOCTH, NpOXOJsiied uepe3 Touky A(1,1,2),

MIEPIIEHANKYJISIPHO BEKTOPY AB , ecin B(-1,2,3).

8. HamucaTth ypaBHEHHE MIIOCKOCTH, MPOXOSAIICH uepe3 Touky A(-1,2,—3)

MapajijIeJIbHO IUIOCKOCTH, 3aJaHHOU YpaBHEHUEM 4X + Y —2z +2 = 0.

9. Hanmmcatp ypaBHEHHE TUIOCKOCTH, MIPOXOIAIICH yepe3 TOUKY A(1-13) u

OTCEKAaloIEel Ha KOOPAUHATHBIX OCSIX PABHbIE OTPE3KH.

10. Haittu yroax MeXay IUIOCKOCTSMHU, 3aJaHHBIMU  YPaBHEHUSIMH

x—ﬁy+z—1:0 u x+ﬁy—z+3:0.

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

Kpurepuu ouieHku pacueTHO-rpapuyeckoil paboThl:

OIICHKA «3aYTEHO» BBICTABIISIETCS] 00yUaIoIeMycsl B TOM cllydae, €Clid BCe
3aJ]a4M PEIIeHBI, K 3a/1a4aM MPUBEICHBI TIOSICHEHNUS;

OIICHKA «HE 3a4TEHO» CTaBUTCS B TOM Cy4ae, €Clii Kakas-TuOo 3amada
OTCYTCTBYET WJIM TIPUBEICHBI HEAOCTATOUHBIC TTOSICHEHUS K PEIICHUIO 3a/1a4H.

TunoBsie OMMMOKY MPY BHITIOJHEHUN pacuyeTHO-Tpaduueckon paboTsl
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[Ipu BbIMOTHEHUM pacyeTHO-TpadUUIecKoi paboThl MO MaTEMaTHKE YacTO
BCTPEUAIOTCS CIIEIYIOIINE OINOKU:

1. He coGmronens! npaBuia opopMIICHHUS pacueTHO-TpaduuecKoit paboThl.

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

3. He ykazanbl eTUHUIBI U3MEPEHHUS OTYUYEHHBIX PE3YJIbTaTOB.

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

5. OTtcyTcTBHE TOTOBHOCTHM OOYy4Yalomierocsi OTBeYaTh Ha TEOPETHUECKHE
BOIIPOCHI, SIBJISIIOLIMECS OCHOBOM JIJIsl pEIICHUs 3a/1auu.

6. He coGmronatorcs nmpaBuiia MaTeMaTUuECKOTO0 OKPYTJICHUS MTOJTYyYE€HHOTO
pe3yJbTrara.

/. 3amanue Ha pacuyeTHO-rpadUueCcKyr0 padOTy BHIIIOJIHEHO HE MO CBOEMY
BapHaHTy.
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