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1. Hean 1 oprann3anusi BHINOJHEHUS pacuyeTHO-rpaduyeckoii padoThl

B cootBercTBUM ¢ y4eOHBIM IUIAHOM IO HampaBieHHio nmoaroroBku 13.03.02
«DIIEKTPOIHEPIreTUKa M DJEKTPOTEXHUKa» OOydaroluecss B MPOIECCe H3yYeHUs
JTUCHUIUIMHBL «MaTeMaTrKa» BBIMOIHIIOT pacdeTHO-rpaduueckyro padotyNel.

Heab pacyeTHO-rpaduueckol PpPadOTHI - BBISIBUTH 3HAHUS CTYJACHTOB
METOJOJIOTUYECKUX OCHOB MAaTEMATHKU, YMEHUE NMPUMEHATh 3TU 3HAHHS B aHAJIN3E
COLMAJIbHO-DKOHOMUYECKUX  SIBJIEHWW,  NPOU3BOJWUTH  pacyeTbl,  IPUBUTH
00yyYaroumMcsl HaBbIKM CaMOCTOSITEILHONU pabOThl C TPUMEHEHUEM MaTeMaTHYECKUX
METOOB.

B xoze BbIMOMHEHUs pacyeTHO-Tpauueckol paboThl 00yYarOIUKCA JTOJKEH
IPOSIBUTH YMEHHE CaMOCTOSITEIbHO paboTaTh C y4eOHOM 1 Hay4YHOI MaTeMaTH4ecKou
JUTEPATYPON, MPUMEHATh MATEMATHYECKYI0 METOJOJIOTHIO B aHAJIM3€ KOHKPETHBIX
JAHHBIX, YMETh BBIUMCIATH IPENEIIbl, HAXOAUTh IPOU3BOHBIE, HAXOIUTh HHTETPAJIBI.
Pacuetno-rpaduyeckas pabora momkHa OBITH BBIMOJTHEHA W TMPEACTABJICHA B CPOK,
YCTaHOBJICHHBIN TparikoM yueOHOTo mpoIiecca.

BoinosineHue pacueTHo-rpaguyeckoii paboThl BKIIOYACT CICAYIONINE ITAIIbI:
O3HAKOMJIEHME C MPOrpaMMOM JHUCHMUIUIMHBI «MaTeMaTtuka», METOAUYECKUMU
PEKOMEHIALMAMH 110 BBITIOJHEHUIO pacyeTHO-rpapuieckoil paboThl;
npopaboTKa  COOTBETCTBYIOIIMX  pAa3AelioB  METOAOJOTMM  MAaTeMaTUKd  TI0
PEKOMEHIOBAaHHOW y4eOHOM IUTepaType, KOHCIIEKTaM JISKITUH;

BBITIOJTHEHNE PACYETOB C IPUMEHEHUEM OCBOCHHBIX METOJOB;

3aBepiieHHass paboTa mpeicTaBiseTcsa Il  IpOBEpKHM Ha  Kadenpy
IIPENoJIaBaTe0 B YCTAHOBIIEHHbIE YUEOHbIM TpadukoM cpoku. CpoK MPOBEPKU HE
Ooonee 5-7 npmeir. IlpemomaBaTens mpoBepsieT KadyecTBO pabOTHI, OTMEYaeT
MOJIO’KUTEIbHBIE CTOPOHBI, HEIOCTATKHU pabOThI U oleHUBaeT ee. OOyyaronmecs, He
MOJIFOTOBUBIINE pacueTHO-rpapuuecKkyro padoTy, K 3K3aMeHy HE JOIMYCKalOTCS.

2. Bbi0Op BapuaHTa U CTPYKTYPA pacuyeTHO-Tpaduueckoit padoTbl
3amanus A1 pacyeTHO-rpauueckux padoT COCTABISAIOTCS MPENoJaBaTeseM,
KOTOPBIN BEJET NAHHYIO TUCLUUILIUHY, U YTBEPKIAIOTCs Kadenpoil.

Homep BapuanTa pacueTHO-Tpaduieckoi paboThl BHIOUPAETCS 00yJarOIUMCSI IO
nocinenHeid uudpe B mudpe HoOMepa 3a4€THOM KHIKKHM. Tak, Hampumep, €ciu
nocnenHsas uudpa mudpa 1, To 00yyaromuics BHIMOIHSAET PacueTHO-TpadhUIECKyIO
paboty no Bapuanty Ne 1.

[Tpu BBITIOJIHEHUU pacyeTHO-TpaduuecKoit paboThI HE00XO0AMMO
PUAECPKUBATHCS CIEAYIOLIEN CTPYKTYPBI:

e TUTYJIbHBIN JIUCT;

o BBEJICHHE;

e PacU€THas 4acTh;

o 3AKJIFOYEHUE;

o CIIUCOK MCITOJIb30BAHHOM JINTEPATYPHI.



TuTynbHBIA JIMCT SBISETCS TEPBOM CTpaHUIEH pacyeTHO-TpadudecKon
pabotel. O6pasen ero opopmiierus npuseaeH B [Ipunoxxennn 1.

Bo BBeennu copeprkarcs o01ye CBeIeHNs O BRITIOTHEHHOH padoTe (0,5-1 c.).

B pacderHoil 4yacTm oOydaronuiicss JOJDKEH MOKa3aTb YMEHHE IMPUMEHSTH
MaTeMaTU4YeCKHe METObl PACUETOB, PACCUUTHIBATH HEOOXOIMMBIE IaHHbIE, JIeTIaTh Ha
UX OCHOBE apTyMEHTUPOBAHHBIE BBIBOBI.

VYcnoBust 3aad B pacue€THOM YacTU JIOJDKHBI OBITh MPUBEICHBI MOJTHOCTHIO.
Pemiennie 3agad cieayeTr COMPOBOXKIATh Pa3BEpPHYTHIMH pacdyeTaMU, CChUIKAMU Ha
MaTteMaTu4deckue GopMyJibl, aHATU30M U BBIBOJIAMU. 3aJ1aui, B KOTOPHIX JaHbI TOJIHKO
OTBETHI 0€3 MPOMEKYTOUHBIX BEIYMCIICHUMN, CYUTAIOTCS HEPEIICHHBIMU.

Bce pacuerbl OTHOCUTEINBHBIX MMOKA3aTEIEH HYKHO MTPOU3BOJAUTH C IMPUHATOU B
MaTeMaTHKe TOYHOCThIO BhIuncieHui: kodddumuenTs! - 1o 0,001, a mpoieHTsl - 10
0,1.

Crnemyer oOpaTuTh 0CO0OC BHMMAaHHE Ha BBIBOJBI, KOTOPHIC TOJDKHBI OBITH
00OCHOBaHHBIMH, TIOJITBEPKAATHCS MPEABAPUTEIIBHBIM  aHATU30M  IH(PPOBOTO
Marepuara.

B 3axuouenum pacuetHo-rpaduueckoit padotel (1 c.) B kpatkoi dopme
PE3IOMUPYIOTCS PE3YIbTAThI PaOOTHI.

[Tocne 3ak0o4eHUs! MPUBOJAUTCS CIIMCOK JIMTEPATYPhI, BKIFOYAIOIIUNA TOJIBKO T
HMCTOYHUKH, KOTOPHIE OBLIN UCIOJb30BAHbI IIPH BBIMIOJHEHUU pacueTHO-Tpaduueckoi
paboThl U HA KOTOPHIE UMEIOTCS CCHUIKU B TEKCTE PaOOTHI.

[Ipu onucanuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOIUMO yKa3aTh:

o (haMWJIMK U UHUIMAJIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTATHU;

¢ MECTO M3/aHUS,

o U3/1aTENIBCTBO;

o TOJ1 U3/IAHUS,

¢ KOJIMYECTBO CTPAHUL] MJIM KOHKPETHBIE CTPAHUIBI (TOCIEAHUE B CITyYae CChUIKU
Ha CTaThIO WU CTATHCTHYECKUI COOPHUK).

CranpapTHblid (popmaT onucaHusi HCTOYHUKOB MPUBEJICH B CIIMCKE JINTEPATYPHI.

3. TpeGoBanusi K 0(popMJIEHHIO pPacyeTHO-TPaduUecKoil padoThI
[Ipu odopmIICHUHU pacueTHO-TpauyecKon paboThI HEO00XO0IUMO
PYKOBOJICTBOBATHCSI CIEAYIOIUMHI TPEOOBAHUSIMHU:
1. O6bem paboThl - 10-15 cTpanull TeKcTa Ha CTaHJAPTHBIX JTUCTaxX popMarta
A4, HaOpaHHBIX Ha KOMIIBIOTEPE C HCIIOJIb30BAHHEM TEKCTOBOTO PENAKTOpa WM
BPYYHYIO (IIMCbMEHHO), TAOJUYHOTO Mpolieccopa UM APYTUX MPOTPAMMHBIX CPE/ICTB
(pa3mep mpudrTa - 14 myHKTOB, UHTEpBAT - 1,5).

2. CtpaHuIlsl JOJKHBI OBITH MPOHYMEPOBAHBI U UMETH TIOJIS CJIEBA U CIIPaBa
HE MeHee 25 MM JyTsl 3aMevYaHuil pernojjaBaTessi-KOHCYIbTaHTa.

3. B TekcTe He TOKHO OBITh COKPAIICHHM CIIOB, KPOME OOIIETPUHSATHIX.

4. Bce mpomMexyTouHbIe JaHHBIE TPOBOIUMBIX PAacUETOB WU PE3YJIbTAThI

CJHEYET MPEACTABIATh B IBHOM BUJIE.



3. Bce Tabnuipl 10KHBI UMETh CKBO3HYIO Hymepainuio. [IpuBeneHHble B
paGote wmmocTpanuu (rpaduKd, JUarpaMMbl) JIOJDKHBI HUMETh MOJPHUCYHOUHBIE
IIOATIUCH.

6. OnucaHue TuTepaTypHbIX HCTOYHUKOB BBITOJIHSETCS B COOTBETCTBUU CO
CTaHapTHBIMU TPEOOBAHUAMM, IPUBEIECHHBIMU B NIPEABLAYIIEM pa3/elie.

4. Teopernueckuii MaTepuaJ U NPpUMePbI pelIeHUs 32124

MaTtpuusbl 1 onepanuu HaJi HUMH

Cnooicenue (svlyumanue) mampuy OIUHAKOBOTO pa3Mepa MPOU3BOIUTCS

ITIO3JICMCHTHO.

C=A+B,c,=a, +b,,i=lmj=1n

ij ij?

Ymnoorcenue mampuyvl Ha yucio — KaXIbIA JIEMEHT MaTPUIIbl YMHOXKAETCS Ha

9TO 4YHUCIO.

A=AB,a; = b,.

g

Ymnoorcenue mampuyvr ma mampuyy ONPENETICHO, €CIU YWCIO CTOJOLOB
NepBOM MaTpUIlbl PaBHO YHUCIY CTPOK BTOpod matpuiibl. [IpousBeneHuem

MaTpHIbl A Ha anp Ha3bIBaeTCsa Mmartpuua C 9JICMCHTHI KOTOpOﬁ

mxn mxp 9

BBIYHCIISIFOTCS TIO (hopMyIIe

c, = aikb,g., i=lm,j=1n.

3amMeHa KaXJI0M CTPOKM MATpHUIIBI €€ CTOJOLIOM C COXpaHEHHWEM MopsIKa
Ha3bIBACTCSl MpaHCnoHUposanuem. TpaHCIIOHUPOBaHHAS 1O OTHOILIEHHUIO K

MaTpuile 4 Marpuiia o003HadaeTcs A'.

Ilpumep. Haiitu matpunty C =24+ B', rae



1-3 0
A=| 1 O B= .
61 5
-3 1
-2 3 1 6 -4 6 1 6 -3 12
Pewenue. C=24A+B"=2-| 1 0|+|-3 1|=| 2 O|+|-3 1|=|-1 1
-3 1 0 5 -6 2 0 5 -6 7
Ilpumep. Hailtu npou3Be1eHUE MATPUILL
-2 3
1-3
A=] 1 O,B:( J
2 4
-3 1
Pewenue.
=203) Ly 21432 -2:(3)+344 4 6
A-B=| 1 0-[2 4)2 1-1+0-2 1-(-3)+0-4 |=| 1-3|
-3 ~3-1+1-2 =3-(=3)+1-4 ) |-1-5
Onpeaenurenn

Kaxmoit kBagpaTHOM MaTpuile MOXKHO IIOCTaBUT B COOTBETCTBHE YHCIIO,

Ha3bpIBAacMOC€ onpe()eﬂumeﬂem.

Onpedenumens MaTPULIbI 8MOPO20 NOPAOKA BBIYUCIIIETCS 10 (hopmyJie

all a]2

|A|=A2 =det4 = =a,,a,, —a,,0,,.

a, Ay

Onpedenumensy MaTpHLbl mpemve2o NOpsOKA BBIYUCIACTCA IO NPABUTY

mpeyeonvHukos nmu Capproca



ay 4 4y
|A| =A;=detAd=|a, ay ay|=a,0y05; +a,,050;5 +04,30,,05
a3 a3 dy

T Q305,03 — A Ay3Asy — A dy0s;.

Onpedenumens MaTPULIBl 8MOP0O20 NOPsOKA BBIYUCISIETCS O0Jiee CII0XKHO.

Mo>xHO TpuMeHUTh TeopemMy Jlaruiaca.

Teopema Jlannaca. Onpeaenutens KBaApaTHOM MAaTpULBI PAaBEH CyMMeE
MPOU3BEJICHUN DIIEMEHTOB KaKOW-THOO0 CTpOKH (CcTOi0Ia) HA WX airedpandecKue

AOITIOJTHCHHA.
| 4| =det 4 = ia,.jAl.j.
j=1

Onpedenumensy mpey20abHoti (IUarOHaIbHOM) MaTPHILIBI PaBEH MTPOU3BEICHUIO

JuaroHaJIbHbIX 3JICMCHTOB.

3-1-1
Ilpumep. BpIluuCIUTD ONPEAEIUTENb MATPULIBI 4 =| -3 1 5 |: a) IO MpPaBHITy
2-2 4

TPEYTrOJIbHUKOB; 0) C MOMOIIBIO aNreOpanuecKux JONOTHEHHH.

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.

A3] — (_1)3+I 1

=—(35—(-1)-(-3)) =-12,

) 1‘ (1) 5= (1)1 =4, Ay, = (<)

1
-3 5

A33 = (_1)3+3

S 3 Cy.(3)=0
L [F3ImeD =0,

Toraa no Teopeme Jlamnaca



|4 = det A = ay Ay, + ay, Ay, + a5 Ay =2-(-4) +(=2) - (-12) +4-0 = 16.
Panr maTpuubl

OoOpaTHas maTpuna

KBanmpaTHas Marpuiia Ha3bIBACTCS HEBbIPONCOEHHOU, €CIU €€ OIpeeTUuTehb

OTJIMYCH OT HYJIA.

Obpamuoti mampuyeti A~ 1JIE MaTPUIBI 4 HA3bIBACTCSA MaTPHIIA, IS KOTOPOM

CIIpaBCJIMBO PaBEHCTBO A" A=4-A" =E, rne E- eqMHAYHAS MaTpuia.

OOparHast MaTpuIla A~ ompeseieHa TOJIBKO JIJIS KBaJIPATHBIX HEBBIPOXKICHHBIX

MaTpHIl U MOXKET OBbITh BEIYUCIICHA IO hopMyJie

Teopema O paHce mampuybsl. Panr MaTpHUIbl PaBCH MAKCUMAJIbHOMY YHUCITY €C

JMHENHO-HE3aBUCUMBIX CTPOK WJIM CTOJOIIOB.
Ilpumep. Haittu matpuiry, oOpaTHYIO K MaTpHIIE

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

Pewenue.

2 1-1
I cnoco6. Haxomum omnpejenuTeNlb MaTpHubl |d|=|5 2 4/=-1#0. 3Ha4uT
7 34

MaTpHIla UMEET OOPaTHYIO.
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2 1-11 00
(4E)=]5 2 40 1 0
7 3 40 0 1

[TprbGaBuM K 351eMeHTaM 2-i1 CTPOKH, YMHOKEHHOM Ha 2, 3JIEMEHTHI 1-i CTpOKH,

YMHOXKEHHOW Ha -5, a K 3JIEMEHTaM 3-il CTPOKH, YMHOXEHHBIM Ha 2, 3JIEMEHTHI |-i1

CTPOKH, YMHOXEHHBIE Ha -7/. [lomyuum

2 1-1) 1 0 0
0-1 13-5 2 0
0-1 15/-7 0 2

K anementam 3-ii cTpoku npubOaBUM 3JIEMEHTHI 2-i1 CTPOKH, YMHOXKEHHBIE Ha -

2 1-1 1 0 0
0-1 13-5 2 0
0 0 2{-2-2 2
K 1-ii ctpoke, yMHOXkeHHOU Ha 2, mpubaBuM 3-10, a K 2-i, yMHOKEHHOM Ha 2, 3-

10 CTPOKY, YMHOXKE€HHYIO Ha -13.

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

CI10kHUM 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
[Topenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, CIIpaBa OT YEPTHI MOy UM

MaTpUILy OOpaTHYIO JIsl HCXOAHOM.



BUJ]
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4 7 -6
A" =|-8-1513
-1 -1 1

[IpoBepsieM NpaBUIIBLHOCTD BHIYUCIIECHU 110 (hopmyJie
A" A=4-4"=E.

2 cnoco6. Haxoaum anreOpanyeckue JOMOJIHEHHs BCEX 3JIEMEHTOB MaTPUIIbL.

|2 4 P 4 Wl 2
All :(—1) 3 4 :—4, AlZ :(—1) 7 4 :8’ 1413 :(_l) 7 3 :l’
=1 A A2 1
A =D 4‘=_7’ A2 =D, 4‘“5’ Ay = (D 3‘=1’
aft—l 21 L2 1
s :(_1)312 4‘:6’ A =D 25 4‘:_13’ 43 :(—1)335 2‘:_1.

[ToacTaBuM HalfieHHbIE 3HAUEHHUS IOMIOJIHEHUI U ONIpeieTuTeNs B GopMyTy

Lo Ly
=)

[Tomyunm
4 7 -6

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

Cuctembl IMHENHbIX anrebpanyecknx ypaBHeHUMN

Cucmema m quHeuHbIX aﬂee6pauqecmtx yp(,ZGHeHMﬁ C n HeuszsecmHvimMu NMECT
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a,x, +a,x, +..+a, x, =b,
Ay X, +ayX, +...+a,,x, =b,,

a,x +a,,x,+..+a, x =b_,

ml mn”"n m

rae  a,-KO3(Q(UIMEHTHI IPU HEM3BECTHBIX, b, - CBOOOJHBIE YIIECHEI.

OcnoBHbIMH MeTOs1amu petenust CJIAY sistitorcst metoa ['aycca, MaTpu4HBII
meton u npaBmiio Kpamepa. Meton ['aycca npumenum asist peuenus mo6oii CJIAY, B
TO BpeMs Kak MeTo]1 Kpamepa u MaTpuuHbIil METO1 MOTYT OBITh UCTIOJIb30BAHbI TOJIBKO

JUTA pEIICHUSI CUCTEM C KBAJPATHOM HEBBIPOKICHHON MATPULIEH.

Jlns1 petienust memooom I aycca COCTaBISIIOT PACIIMPEHHYIO MAaTPUILy CUCTEMBI,
KOTOPYIO 3aTeéM C TIOMOINBIO DJEMEHTApPHBIX MNpPeoOpa3oBaHWl MPHUBOMIT K
cTyneHyatoMy Buay. Ilo monaydeHHOW MaTpHULE BBINKMCHIBAIOT HOBYK) CHCTEMY U

peuiaroT €€ METOAOM HUCKIIFOUYCHUS IICPCMCHHBIX.

Pemienue cucteMbl MampuunbiM Memooom Ui Memooom 0OpamHolu Mampuyvl

omnpenaenseTcs mo ¢popmyie
X=4"-B.

Ilo gpopmynam Kpamepa :

T1€ A- ONPENEIUTENL CUCTEMBI, A - ONPENEIUTENN, IOJYIECHHBIE U3 ONPEAEIUTENS
CHUCTEMBI 3aMEHOM j-T'0 CTOJIOIA HA CTOJI0EI] CBOOOIHBIX YJICHOB.

Ilpumep. Penmuts CJIAY: a) maTpuunbiM MeToa0M; 0) MetomoMm Kpamepa; B)

MeTonoM ["aycca

X, +x, +x; =3,
2%, —x, + x5, =2,

—3x, +2x, +x; =0.
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Pewenue. a) Matpuiia cucTeMbl UMEET BUJT

1 11

A=| 2-1 1
-3 2 1
X, 3
X=| x, |- cToyI0CIl HEN3BECTHBIX, B=| 2 |- CTOJOCI] CBOOOIHBIX YJICHOB.
X, 0

Omnpenenurens cucTeMbl A = -7 = 0. OOpaTHas MaTpuila

at =t

2
1
7

3-1-
5-4-
15 3

ITo hopmyie

CnenosarenbHo, x;, =1L, x, =1, x, =1.
0) Berunciamm BcrioMoraTenbHbIE ONPEACIIUTETN

311 1 3 113
A=2-1 1|==7,A,=| 2 2
021 30

X1

A - A - A
=—L= 7=,x2 — 7—1,)63:—3:—=1.
A =7 A =T

B) BolnuieM pacimpeHHy0 MaTpHILy CUCTEMBbI
I 113

2-1 12].
-32 1/0
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[IpuBenem ee k cTynmeH4aromy Buay. [ 3Toro npubaBuUM K 3JIeMEHTaM 2-i
CTPOKH DJIEMEHTHI |- CTPOKHM, YMHOXECHHBIE Ha -2, a K DJIEMEHTaM 3-i CTPOKU —

AJIEMEHTHI |- CTPOKH, YMHOKEHHBIE Ha 3.

11 1]3
0-3-1|-4
0549

[TpubaBum k 3-ii cCTpoke, yMHOKEHHOH Ha 3, 2-10 CTPOKY, YMHOKEHHYIO Ha 5.

11 1]3
0-3-1|-4
007 |7

Pacimimpennas matpuia npuBeeHa K cryneHyatomy Buay. CooTBeTCTBYOIIAs

ell cucteMa uMeeT BUJT

X, +x,+x; =3,
=3x, —x; =4,
Txy =1.

. 7
3 IMOCJICAHCIO YPAaBHCHUA HAUIACM X, :7:1, M3 BTOpPOro YypaBHCHUA

4— 4-1
X, = 3x3 =T=I,I/II/IB IEPBOIO X, =3-x, —x; =3-1-1=1.

BekTopHas anredopa
Onepauuu Hax BEKTOPaMH
CxaJisipHOe IpOM3BeIeHNE BEKTOPOB

Bexmopom Ha3pIBaIOT HaNPABJIEHHBIA OTPE30K, KOTOPBI MOKHO NEPEMEIIATh

napasuieJIbHO camomy ceobe.

Bekropsl 4, b Ha3BIBAIOTCA JUHEHO-HE3A6UCUMBIMU, ECTIH Aa+ /1215 =0
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< A, = A,. B npoTuBHOM Cciy4ae, OHU JTUHEMHO-3aBUCHMBI.

Jlmunoti (mooynem) eexmopa Ha3bIBAETCA JJIMHA OTPE3Ka, M300paKaroIero

BekTop. JymHa a(x, y) ompeaensercs mo GopMmyse d =+/x° +y° .

BekTopbl Ha3bIBAIOTCS KOLIUHEAPHLIMU, €CITU JIEKAT Ha OJHOM MPsIMOM WU Ha

MnapaJuiCJIbHBIX IPAMBIX.

BeKTOpBI HAa3bIBAKOTCA KOMNIaHAPHbIMU, CCIIN JICKAT B OI[HOf/i IINTOCKOCTH HUJIN B

mapaJuICIbHBIX IINIOCKOCTAX.

JIMHEWHBIMU OnEepaUsIMU C BEKTOPAMU SIBJISIFOTCS

1) CIIOXKEHHE: G +b = (X002 + (x5, 5,2,) = (0 + X5, ¥, + 35,2, 1 2,) ;5
2) YMHOXEHUE Ha YUCHO0 Ad = A(x,,,,z,) = (Ax,, p,,1z,).

VTrabl HaKJIOHA G K OCSAM KOOPpAMWHAT HA3bIBAKOTCS Hanpasiiouumu

KOCUHYCAMU.
X z
cosq =————— cos fB =+, CoSy = —o—o,
Xy ezt Xy 4zt Xy ezt
nprYeM

cos’ o +cos’ B+cos’ y=1.
IIpoexyueti Bekmopa a Ha OCh [ Ha3bIBAECTCS YUCIIO
i0 ,a = |Ez|cos¢),
II€ ¢ - YyroJl HaKJIOHA BEKTOpa a K OcH /.
Cranspuvim npouszeeoenuem a, b Ha3bIBAETCS YUCIIO

(&,l;):ﬁ-l;:|ﬁ|-‘l;‘-cosg0.
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B xoopnunaTtHo# dhopme

(a, l;) =d-b =XX, t VYV, +ZZ,.

Yeon meocoy sekmopamu a, b onpenensercs no popmyse

Q
Sy

cosQ =

(Y]

Sy

IIpumep. Haiitv JuMHY d =G +b +¢ W Pas3jIokKMTh €r0 110 @, b , ECIN

i=03,-1),b=(,-2),¢=(-1,1).

Jlnuna BekTopa d = /x> +y* =/32 +(=2)* =+/13.

PasnoxuTh 1O &,b- 3HAYNT, TPEACTaBUTh B BHUAE d=a-a+f-b. Jnda

OIpeaeICHUs «, [, 3alIUIIEM B BUC

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

158301
3a+ =3,
—a-2p=-2.
4 3 - 4. 3=
Pemus cucremy, nojayyuM o = 5 p= 37 TO €CTh d = ga + Eb
Ipumep. HaiiTi yron Mex /iy BEKTOpaMu G +b W d—b, eciu [d = 4, 5‘ =3, 0= %

2

b

G+B)a-b) al* -

Pewenue. cosp=——>———= — —
a+8]-[a-5 \/|Ei|2+2(a,b)+‘b‘ -\/|Zz|2—2(5,b)+‘b‘
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B 4* -3? 7

BekTopHOE 1 cMeIIaHHOE MPOU3BeAeHHUsT BEKTOPOB

Bexmopnvim npouséedenuem i, b Ha3bIBAETCS YUCIIO
6. 5]=ax5 =[a[5| sing.
B koopaunaTtHO# hopme

i j ok
[ﬁ,l;]zﬁxl;:xl b2

Xy Vo 2y

IInowaow napannenoepamma, NOCTPOCHHOTO HA BEKTOpaxX d U b paBHA MOJYJIIO

HNX BEKTOPHOT'O ITPOU3BCACHMA.

IInowads mpeyzonvruKa, TOCTPOCHHOTO HA BEKTOPaX @ M b paBHA MOJOBUHE

MOAYJd UX BEKTOPHOI'O IMPOU3BCACHM.

Cuewannvim npouséedenuem a,b, ¢ Ha3bIBAETCH YUCIIO

X VoZ

abc = Xy Vs Z,|.
X3 V3 Z3
Obvem napannenenuneda, NOCTPOEHHOIO HA &,bh,¢, PaBeH MOIYIIO HUX
CMEILIaHHOTO MPOU3BEICHHUS.

Ilpumep. Hantu BeKTOp d, OPTOrOHAIBHBIN a=(1,2,3),b=(-7,0,2), LI

KOTOPOTO CKAJIIpHOE MpOU3BeAeHHe ¢ ¢ = (1,1,1) paBHO 3.

Pewenue. VIckoMbIii BEKTOp KOIIMHEApeH dxb. CleloBaTelbHO, OH PaBeH
Aaxb).



i j k
l6.5]=axb=| 1 2 3)=-2314).
-7 0 2
Torna d = (44,-231,141).
c?-E:4Z~1—23/1-1+14ﬂ,-1:—5/1=3,/1:—%:3=(—%,§5—9,—2—2j.

5. 3apanus pacuérHo-rpadpuyeckoi padorsl Nel.

3ananmel. /{ansl maTpuubl A u B. Haitqure matpuny C.

2 35 1-2 1
1. 4= , B = ,C=24+3B.
1 2-4 4 3 2

7 4 -1 4
2. 4=|0-3|,B=| 1 2| C=3B-24.
12 6 3

S N B

1-3 6
0-4,B=|0
35 1

H~ w =

3
0,C=34-B.
1

s [
9-11 6 3

7 3,B—O 2,C=4+2B.
-8
51

~2 1-5 t
5. 4= ,B=|3 0| C=2B-4".
4 3-2

4-2

—4 2-1 0 -2 1
6. A=|-1 0-2|,B=|5 1 3| C=(24) +B.
310 2 01

18
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-2 1 6 3
8. 4=| 5-7 ,B=|0 2, C=24"-B".
4 3 1-8
-3 2-11 -2 =21
9. 4=|-1 2-2 |,B=|1 1 18 | C=(124)"-B.
3 117 2 01
2-16 6 3
10. A={6 -3 ,B=|10 2|,C=A4+15B
0 -2 1-8

3apanme2. Halinute npousBeqeHUE MATPULl 4-B WIM 3HAYEHHWE MATPUYHOTO

MHoOrowieHa. CylecTByeT JId IPOU3BeIeHNuE B- A7



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

{3

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

3 11 I 1-1
A=12 1 2,B=[2-1 1
1 2 3 I 0 -1

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

o~
— o W

1-3
0-4|B=
35

N

I
[ SN
— o

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

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

9 01 I 1-1

10. 4=14 1 -7 B=[8-1 1}

1 2 3 1 9 -1

3apaHue3.BbIUnCInUTh ONPEICITUTEb.

2 2-1
I.2-1 2.
I 01

N
N = =
w N =

20
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1.

3.2-1

5.10 3 0.

1-4 1

1111

1 21 2

31 3 1

0110

311 4
0 410 1

1 7 7 3
2 24 3

0 4 1

1

3 2 11

310 1|

4

I 511

0 010

1 210
9

o1 3 2
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0 3 0 1|
0 450

30 41
3 811
3ananued. Haliqute oOpaTHyto matpuity s MaTpuiel 4. Crenaite mpoBEPKY.

1

-3 2 4

4. 4=|1 0 1

A=

5 3-6
2-1 0
-1-2 3

}.

I 3-1 2
2-1 3 5
110-6 1
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1111
121 2
8.4=
3131
0110
8 3-8
9.4=| 20-1 0
~1-2 3
13 3-1 2
10.4=|2-12 8 5
110-6 19

3aganueS. Pemuth cucteMy JIMHEMHBIX anreOpanyeckux ypaBHEHHH Tpems

criocooamu:
-meroqoM ['aycca

-nio popmynam Kpamepa

-Cp€acTBaMu MAaTpUIHOI'O HCHHUCIICHUA

X+y+2z=-1, x+3y+4z=3,
l.{2x—y+2z=-4, 2.92x—-y—-z=1,
4x+y+4z=-2. X+2y+3z=5
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,
54x-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.:2x=3y+2z=-11, 8.4x+2y+3z=-4,

2x+y+z=0. -x+2y-z=1.
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X+y+z=-1, xX+y+4z=1,
9. {6x—y+2z=-4, 10.{2x+y—-z=1,
2x+y+4z=-1. xX+2y+3z=35.

3aganue6. Haiitu nuHeliHy10 KOMOMHALIUIO BEKTOPOB.

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

2. 2d+3b+4¢,tae d=(1,2,0),b =(2,L1), ¢ = (-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 -¢,THe G =(2,—4,3),b =(10,—5,—2), ¢ = (187,8,1).
5.18G+3b+7¢,TH€ G =(~6,2,0),b = (54,1,1), ¢ = (~90,1,~2).

6. (4,b)¢ +13(b,¢)b , THE d =(45,-9,3),b =(1,2,—2), ¢ = (131,9,1).
7.13@+6b—¢, e d=(-10,1,9),b = (1,7,— 2), ¢ = (10,5,1).

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

Ne)

. 2(a,b)¢ +7(b,é)b , TAE G =(4,—-8,3),b =(90,2,—2), ¢ = (10,8,1).

10. 146 +19b - ¢, Tae d = (-4,—4,3),b = (113,-5,-2),¢ = (17,3,1).

3ananme7. HaiiTu ckansapHoe NpOU3BEAECHUE BEKTOPOB U YIOJI MEXY HUMM.
1. a=(0,4,—-3),b =(-1,2,2).

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

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

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

5.d=(413),b=(1,2,—2).
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6. a=(1,4,—-7),b =(-1,2,2).

7. G =(0,1,—5),b = (3,—2,-3).

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

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

3aganue8.

1. Jlanbl Touku A4(2,-1,4), B(4,0,2). HaliTu MOAyJib M HalpaBJIE€HUE BEKTOpa AB

2. Haiitu ‘2&+3E , ecIi @ = (1.5,0,— 4), b = (0,0,4).

3. Ilpu kakOM 3HAYEHUH n BEKTOPHI a = (3,—2,1) U b= (n,4,0.5) OPTOTOHAJIbHBI?

4. Haittu (G,d), ecnu ¢=5a+b,d=4a-b,

=2,

5‘:3, a yron Mexiy

BEKTOpPAaMH d U b 120°.

5. Beraucnuts |¢|, ecim ¢ = 5a - 2b,

d| =3,

5‘ =4, a yrojl MeXJy BEeKTOpamu d u

b 60°.

6. Berunciuts (a—E)Z, ecin |d| =242,

E‘ — 4, a yroJ MeIy BEeKTOpaMu d U b

135°.

7. Haitm BHemmHMM yronm B B TpeyroiabHMke  ABC, eciau

A(25_174)5 B(450a2)9 C(za_ 351)

8. Haift yros Mex 1y BEKTOpaMmu d +b W d—b, eciu [a| =1,

b ‘ = 6, @ YTOJI MEKILY

BEKTOpaMH a U b 60°.
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,d*,(¢,d), yroa1 MexIy BEKTOpaMHu ¢&,d , €ClH

d

¢

9. Haiitu ¢ =2a,d =b—a,|d],
i=(2,—1,—-2),b =(8,—4,0).
10. TIloctpouTh mapasmienorpaMM Ha BeKTopax O4=(1,1,0),0B =(0,-3,1).

OHpeI[eJII/ITB JuaroHaii 1 uX NJIUHBI.

3aganue9.

1. BerauciuTs [E ,d ], eclu

¢=a-3b,d=-2d+b,d=(-10,3),b =(1,1,2).

Zz|:‘15‘:2, a yroim MexIy

2. Haittn |[c.d], ecnn &=4a-2b.d=-a+3b,

BEKTOpaMH a U b 30°.

3. Boerunciuts IJI0IIA b TPEYrOJbHUKA ABC, eCliu
A(23_293)7 B(_3: - 69 0)3 C(49 - 39_ 1)

4. Jlexxar 1m TOYkKd A(2,-1,-3), B(-4,1,-2), C(0,-6,3), D(-12,—-2,5) B OHHOM

IJIOCKOCTH?

5. JIexar mu Touku A(1,-2,3), B(0,1,0), C(1,2,—1), D(4,—1,7) B OXHOH IIOCKOCTH?

6. Haiitu cMelranHoe pou3BeIEHUE BEKTOPOB a= (2,-2,6), b= (—6,6,3),

i=(3,-2,5) .
7. Haittm o6beM TeTpadapa ABCD, BBICOTY BP, TUIOLIAIW TpaHe TeTpadpa,
ecnm A(1,-3,-5), B(-1,2,— 4), C(0,0,—2), D(—6,—1,—2) .

8. Hailitu ob6bem terpasgpa ABCD, BBICOTY BP, MEIUaHbl TPaHEH, IUIOMIAIN

rpaHeu TeTpasapa, ecinm 4(2,-1,2), B(5,5,5), C(3,2,0),D(4,1,4) .
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9. BbluucnuTh IUIOWIA[Ib NapaliesiorpaMma, IMOCTPOEHHOIO Ha BEKTOpax
a=5p+2q,b=p-3q, INUHBI IUATOHAJIEN TTapajuieaorpaMma, yrojd MeKIy a U p, U
MPOEKIHIO a HA b.

10. Bpumcnute o00beM mapauienenuneaa, IMOCTPOSHHOTO Ha BEKTOpax

¢=6i+10b,d =3dG—6b, f =3a—-06b,

5| =1, 15‘ =2, a YroJ MEXIy BEKTOpaMu a U b 135°.

3ananuel .

1. HanucaTth ypaBHEHHs BBICOTBI, IPOBEIECHHON U3 BEPIIUHBI A, U MEIHUAHBI,

IIPOBEICHHOM W3 BEPIINHBI B, TPEYrojdbHUKAa ABC, ecnu A(-1,-5), B(3,-1), C(1,-2).

2. Hanucatb ypaBHeHHE CTOPOHBI KBajpara ABCD, eclid 3aJJaHbl KOOPAUHATHI

JBYX €ro CMEKHbIX BEpIIMH A(1,—1), B(-3,3).

3. Hanucate ypaBHeHHE MpPsIMOM, KOTOpas MPOXOJUT Yepe3 TOUKY A(8,6) U

o0pasyer ¢ KOOpAUHATHBIMH OCSIMH TPEYTONIHHUK TIOMAILI0 12.

4. BbIYMCIIUTD PACCTOSTHUE OT TOUKH A(5,4) 10 MPSIMOM, IPOXOIdIlel yepe3

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

5. Hanncatp ypaBHEHUS NPSMBIX, IPOXOIAIIMX 4Yepe3 TOUKY A(1,4), OJHA U3

KOTOPBIX MapajuieNibHa, a ApyTas MepreHIuKyIsspHa NpIMond —2x +5y —2 = 0.

6. Hanncatp ypaBHeHUE NpsMOW, KOTOpas MPOXOAHUT YEPE3 TOUKY A(-1,5) U

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

7. Hamwmcarb ypaBHEHHE IIJIOCKOCTH, MPOXOAsIIeH uepe3 Touky A4(1,1,2),

NEPHEHANKYIISIPHO BEKTOPY 4B, ecnu B(-1,2,3).

8. Hamucath ypaBHEHHE IUIOCKOCTH, MPOXOJAIIEH 4Yepe3 TOUYKy A(-1,2,—3)

mapaJuIiCJIbHO IINTIOCKOCTH, BaHaHHOﬁ YPaBHCHHUECM 4x +y—2z+2=0.
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9. Hanucarb ypaBHEHME IUIOCKOCTH, INPOXOIAIIEH 4epe3 TOuKy A(1,-1,3) u

OTCCKaIOH_ICﬁ Ha KOOPAMHATHBIX OCAX pPaBHBIC OTPC3KU.

10. Haiitu yrom Mexay IUIOCKOCTSMH, 3a/JlaHHBIMH  YPaBHEHHSIMU

x—\/Ey+z—1:O u x+\/5y—z+3:0.

6. Kpurepuu oueHKH pacdeTHO-rpaduyeckoil padboThbl M TUIOBbIEC OIIMOKH MPHU

€€ BBIIIOJIHCHUMH.

[ITkana oneHUBaHUS

Kpurepuu onennBanus

«OTInyHO»

O0yJaroIuiicss SICHO HM3JIOKWJI  yCIOBHS — 3ajad, pEIIeHUs
000CHOBaII

«Xopomo» 00y4aroIuiics CHO U3JIOKUI YCIOBHS 3aJa4, HO B 000CHOBaHUU
pELIEHUI UMEIOTCS COMHEHUSI;
«Y IOBJIETBOPUTEIIBHO» oOydaroluicss HW3JI0KUJ PelleHHe 3ajad, HO B PEIICHUH eCThb

OIIIMOKH,

«HeynoBiaeTBOpUTEILHOY»

o0yyaromuincs HE YsACHUI YCIIOBHUS 3a4a4, pELICHHUS He
000ocHOBaJ, MO0 HE caal paboTy Ha TPOBEPKY.
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https://biblioclub.ru/index.php?page=book&id=612217
https://e.lanbook.com/journal/issue/314991
http://www.ac-raee.ru/
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9. Tlpodeccrnonanbhas 6a3a TaHHBIX U
UH(OPMALIMOHHO-CITPABOYHBIE CHCTEMBI

Nudopmarus o mpaBe COOCTBEHHOCTH

(pEKBU3UTHI IOTOBOPA)

CBOOOJTHBIN TOCTYT

Hay4JHasl 3JieKTpoHHas 6ubnroteka Elibrary
http://elibrary.ru/

Hayunas 3JICKTPOHHAS OonbmmoTeka
eLIBRARY.RU - 310 KpynHeWlmmit
pOCCHICKHA nH(pOpMaIMOHHO-

AQHAJIMTUYCCKHUI MOPTa B 00JaCTH HAYKH,
TCEXHOJIOI'MH, MCAUIIMHBI H 06pa30BaHI/I5I,
cojieprKaluii peeparbl U MOJTHBIC TEKCTHI
Oomee 26 MIH Hay4yHbIX cCTareil u
nyOJMUKaIKid, B TOM YHCIIC SJICKTPOHHBIC
Bepcun Oosiee 5600 poccuiicKuX Hay4dHO-
TEXHUYECKHX JKypHAJIOB, M3 KOTOPBIX
6onee 4800 >KypHaIOB B OTKPBITOM
JOCTYTIEe CBOOOIHBIN TOCTYI

Oenepanbubii - moptann  «Poccuiickoe
0o0pa3oBaHHE» — YHUKAIbHBIH HWHTEPHET-
pecypc B chepe 0Opa3oBaHUS U HAYKHU.

E>xeHEeBHO MyOIMKYET CaMble aKTyaJIbHbIE
HOBOCTH, AHOHCEI COOBITHI,
nH(pOpPMAalOHHbIE MaTepHabl LA
IMPOKOro Kpyra unurareneil. ExxenenenbHo
Ha MOpTaje Pa3MENMaoTCs IKCKIIO3HBHBIC

®denepanbHbIN nopTan «Poccuiickoe
. MaTepuanbl, WHTEPBBIO C BEIYIIUMHU
oOpa3oBaHue» [DNEKTPOHHBIN
pecype] — http://www.edu.ru CIIEIHATMCTAMU - negaroramMu,
MICUXOJIOTaMH, YYEHBIMH, PENOPTaXH U
AHAIMTUYECKHUE CTAThH.
Yurarenu MOJTY4aroT JOCTYTI K
HOPMAaTHUBHO-TIpaBOBOM  0a3ze  cdepsl
o0pa3oBaHMs, OHH MOTYT IOJH30BATHCS
CaMbIMU Pa3ITUYHBIMHU MOJIE3HBIMU
cepBUCaMU — TaKMMHU, KakK OHJANH-
TECTUPOBAHUE, OMPOCHI IO aKTyaJbHBIM
TEMaM H T.]JI.
Ha3Banmue Cokpaménno | OpraHu3anmoHHO- OTtpacib O¢pununanbHbI
OpraHu3amum e Ha3BaHHe npasoBasi popma (o0aacTh H caiiT
JesITeJIbHOCTH)
POCCUUCKU | PocCHUO HEIPaBUTEILCTBEHHO | TBopueckuii Coro3 | http://rusea.inf
" COIO3 HE3aBHUCHUMOE | OOIIECTBEHHBIX o)
Hay4YHBIX n 00IIIeCTBEHHOE Hay4HBIX, HAy4IHO-
WHXCHEPHBIX 00BbeInHEHNE TEXHUYCCKHX,
OOIIECTBEHHBIX WH)XEHEPHBIX,
00beINHEHN 9KOHOMHYECKHUX



http://elibrary.ru/
http://www.edu.ru/
http://rusea.info/
http://rusea.info/
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00bCIUHCHHIA,
SIBIISTFOIITAX CS
IOPUANYECKUMU
JINIIAMU,
CO3aHHBII Ha
OCHOBE OOIIHOCTH
TBOPUYECKUX
poQeCCHOHATBHBI
X HHTEPECOB
YUYCHBIX,
VH)KEHEPOB u
CHEHUAIIUCTOB 1A
peanuzanuu
o0mmx 1ened u
3azad4.
Poccuiicknii PCU O6mepoccuiickast 3awura obmux | http://poceniickuit
COI03 HH)XEHEPOB oO1ecTBeHHAS HHTCPECOB U | -col03-
OpraHu3aIms TOCTHXKEHHS YCTABHBIX | pH)eHepoBs.pd/
«Poccuiickuii coros | ereH
WHXEHEPOB) (mamee O0beMHMBIINXCA
rpaxk/iaH,
uMenyemas  «Coros») OCY HIECTBRIOMIX
SIBIACTCS  OCHOBAHHBIM | (oo oo voor a
Ha WICHCTBC | repputopun  Gomnee
0OIIECTBCHHBIM HOJIOBUHBI CYOBEKTOB
00beIMHEHNEM, Poccuiickoit
cos3anHeiM B (opme | Penepanun

0OIIIECTBEHHON
OpraHu3aIyu



http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
http://%D1%80%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%81%D0%BE%D1%8E%D0%B7-%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%BE%D0%B2.%D1%80%D1%84/
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