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1. Ieas pacueTHo-rpaguueckoii padoThl - BEIIBUTH 3HAHUSA CTYJICHTOB
METOOJOTUYECKUX OCHOB MATEMATHKH, YMEHHE IIPUMEHATh OTH 3HAHUS B
aHaJIN3€ COLMAIBHO-DKOHOMUYECKUX SIBJICHUM, IPOU3BOJUTD PACUETHI,
IPUBUTH 00YYArOIIMMCS HaBbIKH CaMOCTOSITENIbHOM pabOThl ¢ IPUMEHEHUEM
MaTEMaTUYECKUX METOJIOB.

B xone BbimosHeHUs pacueTHO-Tpadudeckoil paboThl 00yYaromMiics TOJIKEH
IPOSIBUTH YMEHHUE CAMOCTOSITENIBHO paboTaTh C yueOHOM 1 Hay4YHOI MaTeMaTH4eCcKou
JUTEPATYPON, MPUMEHATh MATEMATHYECKYI0 METOJIOJIOTHIO B aHAJIM3€ KOHKPETHBIX
JAHHBIX, YMETb BBIUMCISATh IPENEIIbl, HAXOAUTh IPOU3BOHBIE, HAXOIUTh HHTETPAJIBI.
PacuetHo-rpaduueckas pabora 1oKHA OBITH BBINOJHEHA W MPEACTABIIEHA B CPOK,
YCTaHOBJIEHHbIN TpauKoM y4eOHOro Iporecca.

Bbino/jiHeHHe pacyeTHO-Tpadgpuueckoi padoThl BKIIOYAET CIEAYIONINE ITAIbL:
O3HAKOMJICHME C MpOrpaMMON JMCHMIUIMHBI «MaremaTuka», METOIUYECKUMU
PEKOMEHIALIUSAMY 10 BBIIIOJHEHUIO PACUETHO-TpaduuecKkoil paboThl;
npopa0OTKa  COOTBETCTBYIOLIMX  pa3fesioB  METOAOJOTMM  MAaT€MaTUKU IO
PEKOMEH/I0BaHHOM y4eOHOU ITUTEpaType, KOHCIIEKTaM JIEKIUH;

BBIIIOJIHEHHE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;

3aBepiieHHass paboTa MPEACTaBIsSETCS JUIsi TPOBEpKH Ha  Kadempy
IPENoAaBaTeNio B YCTAaHOBJIEHHbIE Y4eOHbIM rpadukom cpoku. Cpok MpOBEpPKU HE
Ooonee 5-7 npmeit. IlpemomaBaTens TpoOBepseT KadyecTBO pabOTHI, OTMEYaeT
MOJIOKUTEIbHBIE CTOPOHBI, HEIOCTATKH pabOTHI U oleHUBaeT ee. OOyyJarommecs, He
MOJITOTOBUBIIHNE pacueTHO-rpauueckyto padoTy, K 9K3aMEHY HE JJOIyCKalOTCA.

2. BpiOop BapuaHTa M CTPYKTYPA pacuyeTHO-rpadpuueckod padorTsbl
3amanust A1 pacdyeTHO-rpauueckux padoT COCTaBISIOTCS MPENojaBaTeseM,
KOTOPBIN BEJET NaHHYIO TUCLUHUILTUHY, U YTBEPKIAIOTCs Kadenpoil.

Homep Bapuanta pacyeTHoO-rpaduueckoil paboTbl BHIOMpPAETCS O0Yy4YarOIIUMCS
no nocneaHed nudpe B mudpe HoMepa 3a4eTHOM KHUXKKU. Tak, Hampumep, €ciu
nocneanss nudpa mudpa 1, To 00ydaroUuics BBIMOIHIET pacueTHO-TPaPUUECKyIO
pabGoty mo Bapuanty Ne 1.

[Tpu BBITIOJTHEHUN pacueTHO-TpaduyecKoit paboThI HEO0X0 MO
IPUIEPKUBATHCS CIEAYIOIIENH CTPYKTYPBI:

e TUTYJIbHBIM JIUCT;

« BBEJICHHE;

e pacueTHast 4acTh;

o 3AKJIIOYECHUE;

o CITUCOK MCIOJIb30BAHHOM JIUTEPATYPHI.

TuTynbHBIIA JIMCT SBISETCS TEPBOM CTpaHUIIEW pacueTHO-TpaduyecKkon
pabotel. Obpa3er ero opopmienus npuseseH B [Ipunoxenun 1.

Bo BBenennu coaepxarcs o01IKe CBeeHUsI O BbIojaHeHHoU padoTe (0,5-1 ¢.).



B pacyerHoil 4acTm oOydamoIUics JODKEH II0Ka3aTb YMEHHE INPUMEHSThH
MaTEeMaTHYECKUE METOJIbl pacdyeToB, PacCUUTHIBATh HEOOXOAMMBIEC AAHHBIE, J1€1aTh
Ha UX OCHOBE apr'yMEHTHUPOBAHHBIE BHIBOBI.

VYcnoBusa 3amad B pacdyeTHOM 4YacTH JIOJDKHBI OBITh IPHUBENEHBI MOJHOCTBIO.
Pemenne 3amau crnemyeT COMpOBOXKIATh PAa3BEPHYTHIMU pacyeTaMM, CChUIKAMH Ha
MaTemMaTuueckue (OpMyIbl, aHATU30M M BBIBOJAAMH. 3aJayd, B KOTOPBIX JIaHBI
TOJILKO OTBETHI 0€3 MPOMEKYTOUHBIX BHIYMCIICHUH, CYUTAIOTCSI HEPEILICHHBIMHU.

Bce pacueTsl OTHOCUTEIBHBIX MMOKa3aTeIe HYKHO MPOU3BOJIUTEH C IPUHATOH B
MaTeMaTHKE TOYHOCTBIO BBIYUCICHUN: KOdpuueHTs! - 10 0,001, a mpoueHTs! - 10
0,1.

Crnenyer ob6patuth oco00€ BHUMaHHME HA BBIBOJBI, KOTOpBIE IOJIKHBI OBITH
00OCHOBAaHHBIMM, TOATBEPKAATHCA IPEABAPUTEIBHBIM  AHAIW30M  LH(POBOIroO
maTepuana.

B 3axuaw4denum pacuetHo-rpaduueckoit padotel (1 c.) B kpatkoh Qopme
PE3IOMUPYIOTCS pE3YIAbTAThI padOTHI.

[Tocne 3axnroueHus: MPUBOAUTCS CIIUCOK JIUTEPATYPHI, BKIOYAIOIINNA TOIBKO TE
UCTOYHUKH, KOTOpbIe OBUIM HCIOJB30BAHBI TPU  BHINOJHEHHUH  PACUYETHO-
rpaduueckoil paboThl ¥ HAa KOTOPbIE UMEIOTCS CCHUIKU B TEKCTE PaOOTHI.

[Tpu onucanuu TUTEpaTYpPHBIX HICTOYHHUKOB HEOOXOAUMO YKa3aTh:

o haMUIIMK U UHUIHAIIBI aBTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTaThH;

¢ MECTO U3JAHUS;

o U3J1aTENIbCTBO;

o TOJ U3/1aHUS;

¢ KOJIMYECTBO CTPAHULl WJIM KOHKPETHBIE CTpPaHMLbl (IIOCIETHUE B CIyyae
CCBUJIKU Ha CTAaThIO UJIM CTATUCTUYECKUM COOPHUK).

CranaapTHbli (hopMaT ONMKUCaHUs UCTOYHUKOB IPUBEJIEH B CIIMCKE JINTEPATYPHI.

3. TpeGoBaHus K 0pOpMJICHUIO pacdeTHO-TpaguvecKoi padoThl

[Tpu opopmiieHnn  pacueTHO-rpaguueckod  paboThl  HEOOXOJUMO
PYKOBOJICTBOBATHCS CIEAYIOINIMMHU TPEOOBAHUSMHU:

1. O6veM pabotel - 10-15 cTpanHun Tekcra Ha CTaHAAPTHBIX JHUCTaX
dopmara A4, HaOpaHHBIX HA KOMITBIOTEPE C UCTIOIH30BAHNEM TEKCTOBOTO PEAAKTOPA
WIA BPYYHYIO (MIMCEMEHHO), TaOJMYHOTO TPOIeccopa WIH JAPYTHX MPOTPaMMHBIX
cpencts (pasmep mpudTa - 14 myHKTOB, HHTEpBAT - 1,5).

2. CrtpaHuilbl JODKHBI OBITH MPOHYMEPOBAaHBl U HMMETH IMOJS CJEBa H
CIipaBa He MeHee 25 MM JJIsl 3aMEeUaHHil IIperno1aBaTessi-KOHCYIbTaHTa.

3. B Tekcte He 10KHO OBITh COKPAILICHHH CJIOB, KPOME OOLIETIPHUHATHIX.

4, Bce npomexxyTouHble AaHHBIE MPOBOJUMBIX PACUETOB M PE3YJIbTAThI
CJIEAYyEeT MPEJICTABIATH B SBHOM BHJIE.

5. Bce tabnuibl 10KHBI UMETh CKBO3HYIO HyMmepanuio. [IpuBeneHHbIEe B

pabote wmocTpanuu (rpadukd, JUarpaMMbl) JOJDKHBI HUMETh MOJPUCYHOUHBIE
IOAIHUCH.



6. Onucanue JUTCPATYPHBIX HCTOYHHUKOB BLIINIOJHACTCA B COOTBETCTBHUHU CO
CTaHIAaPTHBIMHU TpC6OBaHI/IHMI/I, IMPUBCACHHBIMHU B IIPCALIAYIICM pa3JaCiic.

4. Teopernuyeckuii MaTepuas U MPUMePbI pelIeHus 32124

MaTpuubl ¥ onepauuu Hai HUMH

Croorcenue (bluumanue) mampuy OJUHAKOBOTO pa3Mepa MNPOU3BOAUTCS

ITO3JICMCHTHO.

C=A+Ba cjj :al'j+bjj,i:1,m;j:1,n.

Ymnoorcenue mampuysl na uucio — KaxIblil DIEMEHT MATPUIIbl YMHOMXKAETCS

Ha 3TO 4YHUCJIO.

A=AB,a,; = b

g

Ymnoorcenue mampuyvlr ma mampuyy ONPENEICHO, €CIU YUCIO CTOJOLIOB
NepBOM MaTpUIlbl PaBHO YHUCIY CTPOK BTOpod MmaTpuiibl. [IpousBeneHuem

marpuipl 4, Ha B, , Ha3blBaeTCs MaTpuma C AJIEMEHTHl KOTOPOU

mXxn mxp 9

BBIYHCIIAIOTCS IO PopMmyIie

n
c, =) a,b
k=1

> i=1lm,j=1n.

3aMeHa KaxJ0ll CTPOKM MaTpHlbl €€ CTOJOLOM C COXpaHEHHWEM Mopsjaka
Ha3bIBACTCSl MpancnoHuposanuem. TpaHCIIOHMPOBaHHAsI MO OTHOLIEHHIO K

MaTpulle 4 Matpuia obo3HavaeTcs: A'.
Ilpumep. Hartu matpuny C =24+ B', rae
-2 3

1-3 0
A=| 1 O,B:( J

-3 1



-2 3 1 6 -4 6 1 6 -3 12
Pewenue. C=24+B' =2-| 1 0|+|=-3 1]|=| 2 0O|+|-3 1]|=|-1 1
-3 1 0 5 -6 2 0 5 -6 7

IIpumep. Haiitu ipousBeneHue MaTpull

-2 3
1-3
A=| 1 O,B:( J
2 4
-3 1
Pewenue.
=2 3) Ly (21432 -2:(3)4344 4 6
A-B=| 1 0 -(2 4}: 1-140-2  1-(=3)+0-4 |=| 1-3|
-3 1 ~3-141-2 =3-(-3)+1-4 ~1-5
Onpeaenurenn

Ka}KﬂOﬁ KBaﬂpaTHOﬁ MaTpunuc MOKHO IIOCTaBUT B COOTBCTCTBHUEC YHCIIO,

Ha3bIBAEMOE onpeoenumeriem.

Onpeoenumenb MaTPUILI 6MOPO20 NOPOKA BBIUUCIAETCS 110 opmyJie

a;, dp

|A| =A,=detd = =a,,0, —a,a,,.

a, dy

Onpedenumensy MaTpHLIbl mpemve2o NOpsOKA BBIYUCIACTCA IO NPABUTY

mpeyzoabHukos unu Capproca

ay ap dg
|A| =A;=detd=la, a, ay|=a,ay,a;+a,a,0;5 +a,5a,,a;
a3 4y dgy

T A305d3 — A1 Ay303 —dpdy Ay



Onpedenumens MaTPULIBl 8MOP0O20 NOPsIOKA BBIYHUCISIETCS 00Jiee CII0XKHO.

MoxHo npuMeHuTh Teopemy Jlamnaca.

Teopema Jlannaca. Omnpenenutesib KBaJApaTHOW MATPUIBI PABEH CYMME
MIPOU3BEJICHUN DJIEMEHTOB KaKOW-THOO0 CTPOKH (CcTONOIa) HAa WX anredpanmdecKue

JOIIOJTHCHUA.

|A| =det4 = Zn:al.jAl.j.
Jj=1

Onpeoenumens mpeyeoibHot (TMaroHaabHON) MaTPUIIbl PaBEH MPOU3BEICHUIO

JUuaroHaJIbHbIX 3JICMCHTOB.

3-1-1
Ilpumep. BoluucanTh onpeaenuTens MaTpulbl 4=[—-3 1 5 |: a) o npaBUity
2-2 4

TPEYTOJIbHUKOB; 0) C MOMOIIBIO AJIreOpanyecKuX JOMOTHEHUH.

Pewenue. a)

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

0) Haiinem anre6panueckue AOMOJHEHUS 3-i CTPOKH.

-1 =
15

S sy 3)=0
P33 =0.

Ay =D ==(3-5-(-D-(=3) =-12,

1‘ = ()5 (D)1= 4, Ay = (-

-1
-3 5

A33 = (_1)3+3

Torma nmo Teopeme Jlamnaca
|4 = det A = ay 4y, + ay, Ay, + agy Ay =2-(—4) +(=2)- (-12) +4-0 =16.

Panr maTpuubl

OoOpaTHass maTpuna



KBaI[paTHaH MaTpuila Ha3bIBACTCA H€6blp09f€0€HHOﬁ, CCJIn €C OIPCACIIMTCIIb

OTJIMYCH OT HYJIA.

Obpamnoi mampuyeti A~ §IiIs MaTpullbl A Ha3bIBACTCS MAaTpPHIA, IS

KOTOPOW CITPaBEINTUBO PABEHCTBO A4 -A=A- A" = E, e E- eMUHUYHAS MaTpPHIIA.

OOpatHast  maTtpuia A~ ompejielieHa  TOJBKO  JUIS  KBaJpaTHBIX

HCBBLIPOXKXICHHBLIX MAaTPHUI[ U MOXET OBITH BEIYHCIICHA 10 q)OpMYJIC

oLy
4 _|A|(Al.j).

Teopema o pance mampuysi. PaHr MaTpHIlbl paBEH MaKCUMAJILHOMY YHUCITY €€

JMHENHO-HE3aBUCUMBIX CTPOK WJIM CTOJIOIIOB.
Ilpumep. Haittu matpuiry, o0OpaTHYIO K MaTpHIIE

2 1-1
A=|5 2 4.
7 34

Pewenue.

2 1-1
I cnoco6. Haxomum omnpepenutens Martpuusl |4 =[5 2 4|=-1#0. 3Ha4uT
7 34

MaTpHIa UMEET OOPaTHYIO.

2 111 00
(4E)=]5 2 40 1 0
7 3 40 0 1



[IpubGaBuM Kk sJeMeHTaM 2-M CTPOKH, YMHOXXEHHOM Ha 2, SJeMEHThI 1-i
CTPOKHM, YMHOXEHHOW Ha -5, a K 3JeMeHTaM 3-d CTpOKH, YMHOXEHHbIM Ha 2,

AJIEMEHTHI |- CTPOKU, yMHOKEHHbIE Ha -7. [Toyuum

2 1-1f 1 00
0-1 133-5 2 0
0-1 15 -7 0 2

K anementam 3-ii cTpokH NprOAaBUM JIEMEHTHI 2-i1 CTPOKH, YMHOYKEHHBIE Ha -

2 1-1f 1 00
0-1 133-5 2 0
0 0 2(-2-2 2

K 1-it ctpoke, yMHOKEHHON Ha 2, mpubaBUM 3-10, a K 2-i, YMHOKEHHOM Ha 2,

3-10 CTPOKY, YMHOKE€HHYIO Ha -13.

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

Ci10uM 37€MEHTHI 1-i U 2-i1 CTPOK.

4 0 0 16 28—-24
0-2 0 16 30-26
0 0 2/-2-2 2

[Tonenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — HA 2, cipaBa OT YEPTHI MOTYIUM
MaTpHILy OOpaTHYIO JUIsl HCXOAHOM.
4 7 -6

A" =|-8-1513
-1 -1 1

[IpoBepsieM NpaBUIBLHOCTD BHIYUCIICHH 110 (hopmyJie
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A" A=A4-4"=E.

2 cnoco6. Haxonum anredpandeckue TOMOTHEHUS BCEX DJIEMEHTOB MaTPHIIHI.

All :(_1)l+12 4 :_4, A12 :(_1)1+25 4 :8, A13 :(_1)1+35 2 :1,
34 7 4 7 3
al=1 221 S21
A = D7, 4‘:_7’ A =D, 4‘215, Ay = ()] 3‘:1’
aft=1 w21 P21
A= l2 4‘ =6, 4y, =(-1)’" 5 4‘:_13’ Ay = (=) 5 2‘ -t

[ToacTaBuM HalfileHHbIE 3HAUEHHS TOMIOJIHEHUIM U ONIpenenuTens B GopMyity

o1,y

[Tonyunm
4 7 -6

A =|-8-1513].
-1 -1 1

Cuctembl IMHENHbIX anrebpanyecknx ypaBHeHUN

Cucmema m nuHelHbIX aﬂee6pauttea<ux ypaeuenud C N Heu3zeeCcmHobiMu NMCCT

BHU/I

a,x, +a,x, +..+a,x, =b,
Ay X, +ayXx, +...+a,,x, =b,,

a,x, +a,,x,+..+a, x, =b, ,

rae  a, -KO3(Q(UIMEHTHI IPU HEU3BECTHBIX, b, - CBOOOIHBIEC YIIEHBI.
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OcnoBHbiMH MeTOs1amu petienust CJIAY sBisitorcst metoa ['aycca, MaTpu4HBII
meto u npaBuiio Kpamepa. Meron 'aycca npumenum 11t pemrenust no6oit CJIAY,
B TO BpeMs kak meroa Kpamepa um mMaTpuyHblii METOA MOTYT OBITH MCIIOJIb30BaHBI

TOJIBKO AJIA pCIICHUA CUCTEM C KBaHpaTHOﬁ HCBLIpO)KI[CHHOﬁ ManI/II_ICI‘/’I.

Hnst pewmienuss memodom Iaycca COCTaBISAIOT PACIIMPEHHYIO MAaTpPHUILY
CHUCTEMbI, KOTOPYIO 3aT€M C MOMOIIbIO 3JIEMEHTAPHBIX MPeoOpa3oBaHUN MPUBOIAT K
cTyneHyatoMy Buay. [lo monaydeHHOW MaTpulle BBINMKHCHIBAIOT HOBYK) CHUCTEMY M

peuiaroT €€ METOAOM HUCKIIIOUCHUS IIEPEMCHHBIX.

Pemenne cucteMel mampuynbiM  MemooomM WIA  MemoooM 0OpamHou

mMampuysl onpenensieTcs no popmysne

Ilo goopmynam Kpamepa :

e A- ONpCACIINTCIIb CUCTCMBI, A ;" OIIPCACIIUTCIIN, IMOJYUYCHHBIC U3 OIPCACIUTCIIA

CHCTEMBI 3aMEHOMI j-TO cTo0La Ha cTOI0el] CBOOOIHBIX YICHOB.

Ipumep. Peumuts CJIAY: a) matpuunbiM mMeTogoMm; 0) metogom Kpamepa; B)

MeTonoM ["aycca
X, +x, +x; =3,

2x, —x, +x; =2,
—3x, +2x, +x; =0.

Pewenue. a) Matpuiia cucteMbl UIMEET BU]L
111

A= 2-1 1
-3 2 1
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X, 3
X=| x, |- cTonOel HEU3BECTHRIX, B=| 2 |- cTOI0EI] CBOOOIHBIX YIEHOB.

X, 0

Omnpenenurens cucteMbl A = -7 = 0. OOpaTHas MaTpuia
[To popmyne

CnenosarenbHo, x, =1, x, =1, x, =1.

0) Briunciaum BcriomorarenbHble ONpeAeIuTENN
311

A =P-1 1|=-7,A,=| 2 2 1|=-7,A,=| 2-1 2|=-7.
0 21

=7 A, =T Ay =T

A1
—=—=Lx,=—= =1, x;
A =7 A =T A =7

X

B) Belnumem pacimpeHHy0 MaTpHILy CUCTEMBI

1 1113
2-1 1(2].
-32 110

[IpuBenem ee k cTyneH4yaromy Buay. s 3TOro npubaBUM K 3jIeMEHTaM 2-U
CTPOKH 3JIEMEHTHI 1-i CTPOKHM, YMHOKEHHbIE Ha -2, a K 3JIEMEHTaM 3-i CTPOKH —

AJIEMEHTHI |- CTPOKU, YMHOKEHHBIE Ha 3.
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11 1]3
0-3—1|-4
0541|09

[TpubaBum k 3-i cTpoKe, yMHOKEHHOU Ha 3, 2-10 CTPOKY, YMHOKEHHYIO Ha 5.

11 1]3
0-3-1|-4
00717

Pacmmpennas matpuua npuBefeHa K cryneHyatomy Buay. CooTBETCTBYOIIAs

ell cucteMa uMeeT BUJI
X, +x, +x; =3,

—3x, —x; =4,
Tx, =17.

o 7
U3 MMOCJICOHCIO YpPAaBHCHUA HAUJACM X, =7=1, N3 BTOpPOro YypaBHCHHUA

4 — —
X, = 3x3 :%ﬂ,nm MepBoro x, =3—-x, —x; =3-1-1=1.

BekTopHas anredopa
Onepanumn HAI BEKTOPaMu
CxaJnsipHOe npou3BeeHNe BEKTOPOB

Bexmopom Ha3bIBaIOT HANPABJIEHHBIA OTPE30K, KOTOPBI MOKHO NMEpPEMEIIATh

napajuieJIbHO caMoMy cede.
Bekrops! a, b HA3BIBAIOTCS JIUHELHO-HE3A6UCUMBIMU, €CITA Aa+ /125 =0
< A, =4,. B npoTHBHOM Ci1y4ae, OHU JTUHEWHO-3aBUCHMBI.

Jlmunoti (mooynem) eexmopa Ha3bIBAETCA JIMHA OTPE3Ka, M300paKaroIero

BekTop. JlymHa d(x,y) ompenensercs mo Gopmyne d =4/x> +y’ .
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BCKTOpBI Ha3bIBAIOTCA KoJUIuHeapHviMu, €CIIN JIC)KAT Ha OHHOﬁ HpHMOﬁ HUJIKM Ha

NnapauIiCJIbHBIX IPAMBIX.

BCKTOpBI Ha3bIBAIOTCA KOMNaIaHApHbiMU, €CIN JICKAT B OI[HOﬁ IIJIOCKOCTH HJIN

B IapaJlUICJIbHBIX ITJIOCKOCTAX.

JInHEMHBIMM orepanusMu C BEKTOPaMHU ABJIAIOTCA:

1) crnoxenue: ﬁ+5:(xl,yl,zl)+(x2,y2,zz):(xl+x2,yl+y2,zl+22);
2) YMHOXXEHUE Ha YUCIIO Ad = A(x,,V,,z,) = (Ax, Ay, Az)).

VTabl HaKJIOHA d K OCSIM KOOPpAWHAT HA3BIBAKOTCS HanpasiAiouumu

KOCUHYCAMU.
X zZ
cosq = ——————,cos f :+, oSy =——,
X2 +y 427 X2+ yi 4z’ X*+yi 4z’
nprYeM

cos’ a+cos” B+cos’ y=1.
IIpoexyueti 6ekmopa G Ha OCh | Ha3BIBAETCS YUCIIO
i0 ,a = |Zl|c0sg0,
IJI€ ¢ - YIoJI HAaKJIOHA BEKTOPA d K OCH /.
Cranapnvim npouszeedenuem i, b HA3BIBAETCSA YUCIIO
b

(5,5):&-5:|&|- -COS Q.

B xoopnunaTtHo# dhopme

(@,b)=d-b =XX,+ YV, +2,2,.

Veon medicdy eexkmopamu d, b onpenensercs no Gpopmyie
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—

-

cosQ =

IIpumep. Haiiti uuHy d = d +b +¢ W pas3aokKHUTh €10 110 d, b , CIN

Pewenue. Haiinem xoopauHaTsl d =d+b+¢ = 3,-1) + (1,-2) + (-1, 1) = (3,-2)..

JlmuHa BeKTOpa d = /x> + y° = /3% +(-2)* =+/13.

Pa3noxuTh 1O &,b- 3HAYUT, NPEICTABUTh B BUAE d=a-d+f-b. Jasa

OIIp€aCICHU «, B, 3aIIUIIEM B BUJIC

N

a] =4,

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

3a+ =3,
—a-2p3=-2.
4 3 - 4_ 3.
PemmB cucremy, nmomnyunm a:gﬂ:§,TO €CTh dz;a +§b.
Ilpumep. Hantn yronm wmexay BEKTOpAMHU i+h WU i-b, ecnu
- T
b|=3,p=—.
=30=3

@+b)a-b) |
B a8 faf 2@ )+l 2.6+

Pewenue. cosp =

4? —3? 7

>~

BN IR

+2~4~3~cos§+32 -\/42 —2'4‘3'c0s§+32

BekTopHOE 1 cCMelIaHHOEe MPOU3BeAeHUsI BEKTOPOB
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Bexmopnvim npouseedenuem d, b Ha3bIBAETCS YUCIIO
[Zz, Z;]=§xl; =|é|-‘l;‘-singo.
B xoopaunaTtHOU hopme
i ok

[ﬁ, l;]:éxl;: RS T

Xy Vo 2y

IInowaov napannenocpavma, TOCTPOEHHOTO Ha BEKTOpax 4 W b paBHA

MOJYJIIO KX BEKTOPHOT'O IIPOU3BCACHMA.

IInowaov mpeyeonvruxa, IOCTPOCHHOIO HA BEKTOPAX d WU b paBHA IMOJOBHUHE

MOJYJII X BEKTOPHOI'O IMTPOU3BCACHMA.

Cmewannvim npous*eeaenum da, b , ¢ Ha3bIBACTCA YHCJIIO

X Vg
abc =|x, y, z,|.

Xy V3 Z3

—

Obvem napannenenuneda, TOCTPOEHHOTO Ha d,b,¢, pPaBeH MOAYJIIO0 UX

CMCIIAaHHOTO IIPOU3BCIACHUS.

—

IIpumep. Haiitu BeKTOp d, OPTOrOHANBHBIA  d=(1,2,3),b =(~7,0,2), Ijs

KOTOPOT'O CKJIIIPHOE MPOU3BEACHUE C ¢ = (1,1,1) paBHO 3.

Pewenue. VickoMblil BeKTOp KomnuHeapeH axb. CleqoBaTelbHO, OH PaBeH
Aaxb).

i

k
la,b)=axi = 3= (4-23,14).
2

S N~

1
=7

Torna d = (44,-234,141).



2 2

36=424—814+MEJ=61:&ﬂz—%:3=(¥§f?—:?)

5. 3apanus pacuéTtHo-rpaguueckoii padornb Nel.

3apnanuel. /Tanbl matpunbl A u B. Haiigute matpuny C.
2 35 1-2 1

1. 4= , B= ,C=24+3B.
1 2-4 4 3 2

7 4
2. A=|0-3B=| 1 2|,C=3B-24.
1 2 6 3

51
=13 0 ,C=2B-4",
4-2

—4 2-1 0 -2 1
6. A=|-1 0-2|,B=|5 1 3|,C=(4) +B.

2 01

3-1
210 l
7. 4=|6 8| B= ,C=A+2B".
-7 1-2
0 3
-2 1 6 3
8. 4=| 5-7 |,B=|0 2| C=24'-B
43 1-8

17
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-3 2-11 -2 =21
9. 4=|-1 2-2 |,B=|1 1 18 [C=(124)' -B.
3117 2 01
2-16 6 3
10. A=|6 -3 | B=|10 2,C=A4+15B
0 -2 1-8

3ananue2. Halinure mpousBeneHUe MaTpUll A-B WU 3HAYEHHE MATPUUHOTO

MHorowieHa. CylecTBYET Jid pou3BesieHne B- A7

1. 4=01 -1 2),B=[4 3|.

-2
2.4=(1 2 3),B=| 1
3
12 3-2
3.4= ,B=
11 1 4
311 1 1-1
4. A=|2 1 2|,B=|2-1 1
123 10 -1
-2
5.4=(-4 34 3),B=|14
3

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

A

7. f(x)=3x>+2x-5,
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8. f(x)=x"=Tx*+3,

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

|
|

-6 3 37-11
B=
-10 1 12 4
10. 4

I 1-1
=18-1 1]
1 9 -1

9 0 1
4 1 -7,B
1 2 3

3aaaHue3.BeIuncianTh ONPENEIUTEND.

2 2-1

0

1

1

1.

I.2-1 2.

2.2 1 2.

3.12-1
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A. Cnemante

6 1
5.0 3 0.
1-4 1
1111
1 212
31 3 1|
0110
7 7 3
2 24 3
1 0 41
3211
31 0 1]
0 410
1 511
1 210
0. )
013 2
0010
30 41
3811
03 0 1|
0 4 50

3ananmne4. Hailimute oOpaTtHyr0o Marpuily JUisi MaTpPHUILbI

0 410 1

1

IPOBEPKY.

— N

N~ o

N AN —
Il
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T
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Lo
Il
~
~

R S
7\ 7\
o 104 © o ™
- - N — A |
012 on — N
o= - o o L
—_ a ™ w o
—_— < on AN — — | _
N— N— ~. R
Il Il Il I

1 3-1 2
2-1 3 5 |.
110-6 1

7.4=

J.

13 3-1 2
2-12 8 5
110-6 19

10. 4
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3ananueS. Pemuth cucteMy JUHEMHBIX anreOpanyecKux ypaBHEHHH TpeMms

cnocobamu:
-metoaom ["aycca

-no popmynam Kpamepa

-Cp€acTBaMu MAaTpUIHOI'O HCHHUCIICHUA

X+y+2z=-1, x+3y+4z=3,
1. {2x—y+2z=-4, 2.92x—y—-z=1,
4x+y+4z=-2. X+2y+3z=35.
2x -4y +z=3, x+3y—-z=4,
3.3x-5y+3z=-1], 4:-x+2y+3z=12,
x—y+z=1. 2x+y—z=1.
Sx—-y+z=-17, 4x—y—z=-3,
53x-3y+2z=-11, 6.{x+3y+3z=-4,
2x+y+z=0. —-x+2y—z=35.
3x—y+z=-16, X—y—z=-3,
7.92x=3y+2z=-11, 8.4x+2y+3z=-4,
2x+y+z=0. -x+2y-z=1.
xX+y+z=-I, x+y+4z=1,
9. {6x—y+2z=-4, 10.{2x+y—-z=1,
2x+y+4z=-1. x+2y+3z=>5.

3aganue6. Haiitu nuHeiiHy0 KOMOMHALIMIO BEKTOPOB.
1.3G+4b—¢, 1€ G =(4,1,3), b = (1,2,—2), ¢ = (10,8,1).

2. 24+3b+4¢, 106 G = (1,2,0), 5 = (2,1,1), ¢ = (-1,1,-2).

3. (a,b)¢ +3(b,é)b, ThE d = (4,1,3), b =(1,2,—2), ¢ = (10,8,1).

4. 4G+19b ¢, rae a=(2,-4,3),b = (10,-5,—2), ¢ = (187,8,1).
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5.18G+3b+7¢,TH€ G =(~6,2,0),b = (54,1,1), ¢ = (=90,1,-2).

6. (d,b)¢ +13(b,é)b , TAE G = (45,-9,3), b =(1,2,—2), ¢ = (131,9,1).

7.13d+6b—¢ , e d=(-10,1,9), b = (1,7,—2), ¢ = (10,5,1).

8. —5d+4b+4¢, e G =(-7,2,0),b = (=5,1,1), ¢ = (=1,1,-2).

9. 2(d@,b)¢ +7(b,3)b , THE d = (4,—8,3), b =(90,2,—2), ¢ = (10,8,1).

10. 14G+19h —¢ , TA€ G = (-4, 4,3), b = (113,-5,—2), ¢ = (17,3,1).

3ananme7. HaiiTu ckanapHOe NPOU3BEAECHUE BEKTOPOB U YIOJI MEXY HUMM.
1. a=(0,4,-3),b =(-1,2,2).

2. d=(2,1,-2),b =(0,—2,-3).

3. d=(4,13),b=(1,2,-2).

4. G =(1,2,0),b =(2,1,1).

)}

. ad=(4,1,3),b=(1,2,-2).

6. d=(1,4,-7),b=(-1,2,2).

7. a

(107 17_ 5)7 5 = (37_ 25_3)'

8. d=(-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).

3aganue8.

1. laHbl TOUKU A(2,-1,4), B(4,0,2). HaliT MOy 1b ¥ HallpaBJICHUE BEKTOpa AB
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2. Haiitu ‘2a+3z§ , €CIU d = (1.5,0,—4), b = (0,0,4) .

3. Ilpu KaKoM 3HAYEHUU n BEKTOPHI G = (3,—2,1) U b = (n,4,0.5) OPTOTOHAJILHBI?

d =2,

4. Haiitu (¢,d), ecnu ¢=5a+b,d=4a-b, I;‘=3, a yroa MexIy

BEKTOpAMHU d U b 120°.

l;‘ =4, a yrojl MeX1y BEKTOpaMu a U

, €CIN € =54 -2b,|d| =3,

5. BeruucianTh |6

b 60°.

I;‘ =4, a yroa Mexy BEeKTOpaMH d U b

6. Boruncnuts (Zz—l;)z, ecin |a| = 242,

135°.

7. Hawtu  BHemHMHM yron B B TpeyrojibHuke  ABC, eciuu
A(2,-1,4), B(4,0,2), C(2,-3,1).

8. Haiitu yron mexmy Bektopamm d+b u a-b, ecim | =1, 5‘:6, a yroia

MEKTy BEKTOPaMU a@ U b 60° .

d|,d?,(¢,d), yron Mex1y BEeKTOpaMU ¢,d , eCli

¢

9. Haittu ¢=2d,d =b —a,|c|,

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

10. TIloctpouTh mapamienorpaMM Ha BEKTOpax OA =(1,1,0), OB =(0,-3.1).

OHpeIleJII/ITB JuaroHaJii 1 uX NJINHBI.

3ananmey.

1. BerauciuTs [E .d J, ecim

¢=da-3b,d==-2da+b,d=(-1,0,3),b =(1,1,2).

2. Haiitu ‘[E,c?], eCm ¢ =4G-2b,d =—d+3b, a|=\z§\=2, a yrom Mexuy

BEKTOpaMu a U b 30°.
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3. Breraucanuthb ILIOIAAb TPEyTrOJbHUKA ABC, eciu

A(2 7_273)7 B(_37_ 670)7 C(47_ 37_ 1)

4. Jlexxar 1M TOYKU A(2,-1,-3), B(-4,1,-2), C(0,-6,3), D(-12,-2,5) B OIHOM

TJIOCKOCTH?
5. JIexxat 11 TOUKu A(1,-2,3), B(0,1,0), C(1,2,—1), D(4,—1,7) B OJHOM INIOCKOCTH?
6. HaliTu cMelianHOe POU3BE/ICHUE BEKTOPOB a= (2,-2,6), b= (—6,6,3),
i=(3,-2,5) .

7. Haiitu o6beM Tetpasapa 4ABCD, BBICOTY BP, TUIOIIAUA TpaHEel TeTpadjpa,

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

8. Haiitu o0BeM TeTpa’apa ABCD, BbICOTY BP, ME€IMaHbl TPAHEH, TUJIOLIAH

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

9. BpruucauTh IIIOMIAb MapajUieiorpaMMa, IMOCTPOCHHOTO Ha BEKTOpax
a=5p+2q,b=p-3q, NNIMHBI IUATOHAJIEH MapaJUIeIorpaMMa, Yroid MEeXIy a U p, U

MPOEKIHIO a Ha b.

10. Bprumcnute o0beM mapajuielenunenaa, MOCTPOSHHOTO Ha BEKTOpax

¢=6d+10b,d =3d—6b, f =3a—6b,

=1,

l;‘ =2, a YOIl MEK/Iy BEKTOpaMH a U b 135°.

3ananuel .

1. HanucaTte ypaBHEHHs BBICOTBI, IPOBEIEHHON W3 BEPLIUHBI A, U MEIHUAHBI,

MPOBEICHHOM U3 BEPIIMHBI B, TPEYTroJdbHUKA ABC, eciu A(-1,-5), B(3,—1), C(1,—-2).

2. Hanucatp ypaBHEHHE CTOPOHBI KBajpata ABCD, eciiy 3aaHbl KOOPJIUHATHI

JBYX €ro CMEKHbIX BEpIIMH A(1,-1), B(-3,3).
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3. Hanucate ypaBHeHHE MpPsIMOM, KOTOpas MPOXOJIUT YEpe3 TOUKY A(8,6) U

o0pa3yeT ¢ KOOPAMHATHBIMU OCSMU TPEYTOJIbHUK TUIOMAaAbI0 12.

4. BbIYMCIUTD PACCTOSIHUE OT TOYKU A(5,4) 10 MPSIMOM, MPOXOJsIel yepe3

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

5. Hanncatp ypaBHEHUS NPSMBIX, IPOXOIAILMX 4Yepe3 TOUKY A(1,4), OIHA U3

KOTOPBIX MapaJulesibHa, a Apyras NEpIEeHANKYJIAPHA NPSIMON —2x +5y —2 = 0.

6. Hanucarp ypaBHeHHE NMPSMOM, KOTOpasi MPOXOJIUT Yepe3 TOUKY A(-1,5) |

TOYKY NEPECCUYCHUA NPAMBIX S5x+3y—-1=0 HU 4x+5y+7=0.

7. Hamucatb ypaBHEHHE IUIOCKOCTH, NPOXOIAIIEH dYepe3 TOuKy A(1,1,2),

NEePHCHAUKYISIPHO BEKTOPY AB , €Ciu B(-1,2,3).

8. Hanucath ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOUKY A(—1,2,—3)

napajuiesibHO IIOCKOCTH, 3aJJaHHON YPaBHEHUEM 4x + y —2z+2 = 0.

9. Hamucarp ypaBHEHUE IUIOCKOCTH, MPOXOJIAIIEH depe3 TOUKy A(1,-1,3) H

OTCEKAIOLIEN Ha KOOPAMHATHBIX OCSIX PABHBIE OTPE3KHU.

10. Haiitu yrom Mexay IUIOCKOCTAMHM, 3a/laHHBIMU  ypaBHEHHUSIMU

x—\/Eerz—l:O U x+\/5y—z+3:0.

6. Kputepun oneHkH pac4eTHO-rpauuecKkoil padoThl M TUNIOBbIE OLIHOKHU
NPH ee BbINOJHEHUH.

Kputepuu onieHkn pacueTHO-rpaguueckoit paboThI:

OLICHKAa «3a4T€HO» BBICTABJSIETCS OOydYarolIeMycsi B TOM Cllydae, €cClid BCe
3aJlayy PeIIEHbI, K 3aa4aM MPHUBEICHBI OSICHEHUS;

OLICHKa «HE 3a4T€HO» CTAaBUTCA B TOM CJIy4ae, €ClM Kakas-1u0o 3amaua
OTCYTCTBYET WJIM MPUBEJICHBI HEJIOCTATOUHBIE TOSICHEHUS K PEIICHUIO 3aJa4H.

TunoBsie OMIMOKY TIPU BBIMOTHEHUH pacyeTHO-rpapuiecKoil paboThl
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[Ipy BBIMOJIHEHHH pacdeTHO-TpaduUeckord pabOThl MO MaTeMaTHUKE YacTo
BCTPEUAIOTCS CIIEIYIOIINE OIUOKU:

1. He coGmronensl npaBuia opopmiieHus pacueTHO-rpaduueckoi paboThI.

2. He BblaepkaHa CTPYKTypa pacueTHO-rpaduyeckoil paboThl (OTCYTCTBYET
oubnuorpaduyecKkuil CUCOK, TEOPETHUUECKAst YacTh K 3a7a4e U T. 1.).

3. He yka3zaHbl eJMHUIIBI ©3MEPEHUSI TOTYYCHHBIX PE3YJIbTAaTOB.

4. B 3amaye OTCYTCTBYIOT BBIBOJBI WJIM COACPKUMOE BBIBOJIOB K 3aJaue
HEKOHCTPYKTUBHBI.

5. OrcyTcTBHE TOTOBHOCTH OOYYalOLIErocsi OTBEYAaTh HA TEOPETUUYECKUE
BOMPOCHI, SIBJISIONINECS OCHOBOM JJIsl peIIeHUs 3aa4u.

6. He coOmromaroTcsi mpaBujia MaTeMaTHYECKOTO OKPYTJICHHS IOTYYSHHOTO
pe3yInbTarta.

7. 3amaHue Ha pacueTHO-TpaUyecKyr0 padOTy BBHINIOJHEHO HE IO CBOEMY
BapHaHTYy.

7. PexomeHayeMasi iuTreparypa

a) OCHOBHAs TumMepamypa

1. CoopHHK 3a/1a4 1O BbICIIEN MaTeMaTuke: yuyebnoe nocobue. 1 kype / K. H.
JIyury [u ap.]. - M. : Alipuc-nipecc, 2010. — 592 c.

2. CoopHUK 3a/1a4 O BHICIIENH MaTeMaTtuke: yuebHnoe mocobdue. 2 kype / K. H.
JIyury [u ap.]. - M. : Aiipuc-nipecc, 2006. — 576 c.

3. baBpun U. . Briciias marematuka : yueonuk / U. U. baBpun . - 2-e uzn.,
nepepad. u nom. - M. : BJIAZIOC, 2004. — 560 c.

4. Hunayes, B. C. 3anayHuk no BbICIIEH MaTeMaTUKe : yueOHoe mocodue s
By30B / B. C. lllumnaues. - 6-¢ u3za., crepeotutl. - M. : Beicur. mik., 2006. — 304
C.

5. lllunayes B. C. Bricmas matematuka [DJIEKTPOHHBIN pecypc] : yueOHHK /
B.C. lllunaues. - M.: HULlT UTHOPA-M, 2015. - 479 c. - Pexxum poctyna :
http://znanium.com/catalog.php?bookinfo=469720

6. BpIcmmasgs mareMarwika B yOPOKHEHUAX M 3aaadax : yde0. mocoOue s
By30B. B 2-x u. Y. 1 / II. E. lanko [u ap.]. - 6-e uzn. - M. : OHUKC : Mup u
Oo6pazoBanue, 2006.

0) OononHumenvbHas IUumepamypa

1. ITuceMennsiit, /1. T. KoHcnekT JieKIui 1O BBICIIEH MaTeMaTUKe: TPULATh
mecth Jekuui. B 2-x ywactax. Y. 1 / 1. T. Ilucemenssnii . - 6-¢ u3a. - M. :
Aipuc-nipecc, 2006. — 288 c.

2. Beiroackui, M. . CnpaBouyHMK 1O BbICHIE Marematuke / M.
A. Beiroackuid. - M. : Actpens; ACT, 2005. — 991 c.

3. Huckynos, H. C. JlupdepenmanbHoe 1 MHTETPaIbHOE UCUUCICHHUE: YUeO.
nocobue. B 2 1. T. 1 / H. C. Iluckynos. - U3xa. crepeotur. - M. : MaTerpani-
IIpecc, 2004. - 416 c.




28

4. Janunos 0. M. Marematuka: Yueb6. mocooue / FO.M. Jlanunos, JI.H.
Kypoenko, I''A. Huxonoa u nap.; Ilog pea. JL.LH. Xypbenko, I'.A.
Huxonosoii; KI'TY. - M.: UHDOPA-M, 2006. - 496 c.

5. bepe3una H. A. Marematuka: YueOHoe nocodue / H.A. bepe3una, E.JI.
Makcwuna. - M.: U] PUOP: HUILI Uudpa-M, 2013. - 175 c.

8. Ilepeuens pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHKALIMOHHOM CETH
«/HTepHeT», He00XOAUMBIX i Hanmucanusa PT'P

1. eLIBRARY.RU [DnektpoHHBIi pecypc| : 3JEKTpOHHas OuUOIMOTEKa. —
Pexxum nocryma: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJEKTPOHHBIN pecypc| : 3JIEKTPOHHO-OMOIMOTEUHAs
cucrema. — Pexxum nocryna: http://znanium.com

3. «Kuura®oug» [DnekTpoHHBIH pecypc| : BIEKTPOHHO-OMOIMOTEYHAas
cuctema. — Pexxum moctyma : http://www.knigafund.ru

4. DnexTpoHHbIN Kataior HarmonanpHOM 6nbmmoTexku YP [DnexkTpoHHbII
pecypc]. — Pexxum noctyma: http://www.nbchr.ru.

5. U3narensctBo JIAHD [OnexTponHbIl pecypc] : 31eKTpOHHO-O0MOInoTeyHas
cuctema. — Pesxxum moctyma : https://e.lanbook.com/






