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1. Iesb 1 opranu3anus BbINOJHEHHUS PacyeTHO-rpaduyeckoil padoTbl

B cootBercTBUU C y4eOHBIM IJIaHOM IO HarpasieHuto moarotosku 13.03.02
«DIIEKTPOIHEPreTuKa M DJIEKTPOTEXHHKA» OOydaromuecss B TMPOIECCe H3YyYeHUs
JTUCIUIUTMHBI «MaTeMaTruKa» BBIOIHIIOT pacdeTHO-Tpaduueckyro padotyNel.

Heab pacyeTHO-rpaduuecko PpadOTHLI - BBISIBUTH 3HAHUS CTYJACHTOB
METOIOJOTUYECKUX OCHOB MATEMAaTUKH, YMEHHE NPHUMEHATh 3TU 3HAHUS B aHAIIU3E
COLIMAIBHO-DKOHOMMYECKUX  SIBJICHUH,  INPOU3BOAUTH  pacyeTsl,  IPUBHUTH
00y4aroIMMCsl HaBbIKU CaMOCTOSATEIbHON pabOoThl C IPUMEHEHUEM MAaTEMAaTUYECKUX
METO/OB.

B xone BbIMoJgHEHMs pacdeTHO-Tpaduuecko paboThl 0Oydaromuicsa JOJIKEH
IPOSIBUTH YMEHHUE CAMOCTOSITENBHO Pa00TaTh ¢ yUeOHON U HAYYHOM MaTeMaTH4eCKOM
JUTEPATYPOU, MPUMEHATh MAaTEMATUYECKYI0 METOJIOJIOTHIO B aHAJIU3€ KOHKPETHBIX
JAHHBIX, YMETh BBIUMCIATH IPENEIbl, HAXOAUTh MPOU3BOJHBIEC, HAXOIUTh UHTETPAJIBI.
PacuetHo-rpadguueckas padbora HOHKHA OBITH BBIIOJIHEHA W MPEICTABICHA B CPOK,
YCTaHOBJICHHBIN TpahKkoM y4yeOHOro mpouecca.

BoinosiHenue pacueTHO-rpadguyeckoil padoThl BKIIIOYAET CIEAYIOIINE ITAIbI:
O3HAKOMJICHME C NPOrpaMMoON JHUCHMIUIMHBI «MaremaTtuka», METOIUYECKUMHU
PEKOMEHJallMsIMU IO BBIIOJHEHUIO pacyeTHO-Tpadudeckoil paboThl;
npopa0OTKa  COOTBETCTBYIOIMX  pPAa3lelioB  METOAOJOTMM  MaTeMaTHKH IO
PEKOMEHIOBAaHHOM y4EOHOU JTUTEpaType, KOHCTIEKTaM JICKITUH;

BBIIIOJIHEHHUE PACUYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;

3aBepiieHHass paboTa MpEACTaBIseTCs JUIsi  MpPOBEpKH Ha  Kadeapy
IPENoAaBaTeNl0 B YCTAaHOBJIEHHbIE Y4eOHbIM rpadukoM cpoku. Cpok MpOBEPKH HE
oonee 5-7 pneil. IlpemonaBarens NpoOBEpAET KadyecTBO padOThl, OTMEYaeT
MOJIOKUTENIbHBIE CTOPOHBI, HEIOCTAaTKU paldoThl U olleHUBaeT ee. OOyyaroumecs, He
MOJATOTOBUBIINE PACYETHO-TPAPUUECKYIO PAaOOTY, K 3K3aMEHY HE JI0IyCKarOTCsl.

2. BpiOOp BapuaHTa U CTPYKTYpa pacuyeTHO-rpaduyeckoi padoThl
3amanusi O pacdyeTHO-Tpauueckux padoT COCTABISIOTCS TMPENojaBaTeseM,
KOTOPBIN BEJET NaHHYIO TUCIUIIINHY, U YTBEPKIAI0TCS Kadeapon.

Howmep BapuanTa pacuetHo-rpaduueckoit paboThl BEIOMpaeTCs 00ydarommumMcs 1o
nocienHer mudpe B muppe HOMEpa 3a4eTHOM KHIDKKH. Tak, Hampumep, €Ciu
nocienHss mudpa mudpa 1, To 00yyaromuics BBHIMOTHIET pacuyeTHO-TPahUIECKyIO
paboty no BapuanTy Ne 1.

[Tpu BBITIOJTHEHU U pacyeTHO-TpaPpUIECKOM paboTHhI HE00XOAMMO
NIPUIEPKUBATHCS CIEAYIONICH CTPYKTYPHI:

o TUTYJIbHBIH JIUCT;

o BBEJICHHE;

e PacyeTHasl 4acTh;

o 3AKJTIOYCHUE;

o CITUCOK MCIIOJIb30BAHHOM JIUTEPATYPHI.



TuTyIbHBIA JIMCT ABISETCS TEPBOM CTpaHUIEH pacyeTHO-TpaduyecKoit
paboTtsl. OOpasern ero odopmieHus npuseacH B [Ipunoxenun 1.

Bo BBeeHnu coaeprkarcs o01muye CBeIeHNs O BRITIOTHEHHOM padoTe (0,5-1 c.).

B pacderHoil yacTm oOydaronuiicss AOHKEH MOKa3aTb YMEHHE IPUMEHATH
MaTeMaTUYeCKUE METObl PACUETOB, PACCUUTHIBATH HEOOXOIMMBIE TaHHbIE, 1eNIaTh Ha
UX OCHOBE apryMEHTHUPOBAHHBIE BHIBOJIBI.

VYcnoBust 3aady B pacueTHOM 4YacTU JOJDKHBI OBITh NPHUBEACHBI MOJHOCTHIO.
Pewmienne 3agau ciaeayer CONpOBOXKIATh Pa3BEPHYTHIMM PacyeTaMH, CChUIKAMU Ha
MaTemMaThueckue (opMyJibl, aHATU30M U BBIBOAAMHU. 33]1a4H, B KOTOPHIX JaHbI TOJIBKO
OTBETHI 0€3 MPOMEKYTOUHBIX BHIYUCICHUH, CAUTAIOTCS] HEPEIIEHHBIMH.

Bce pacueTbl OTHOCUTENBHBIX MMOKA3aTeNe HYy>KHO IPOU3BOANTH C IPUHITON B
MaTe€MaTUKe TOYHOCThIO BhIUKCIEHUH: Koapduuments! - 10 0,001, a mpoueHTs! - 10
0,1.

Cnengyer oOpatuth 0cO0O€ BHMMAaHHE HA BBIBOJBI, KOTOPbIE OJKHBI OBITH
00OCHOBaHHBIMM, TOJTBEPKAATHCS IMPEABAPUTEIBHBIM  aHAJIU30M LU(PPOBOTO
Marepuana.

B 3akirouenuu pacueTHo-rpaduueckoit padorel (1 c.) B kpaTkoit ¢opme
PE3IOMUPYIOTCS pe3yAbTAThl padOTHI.

[Tocne 3aKkiIFO4eHMsI TPUBOJUTCS CIUCOK JIUTEPATYPBI, BKIIOYAOIINN TOJIBKO T
UCTOYHUKH, KOTOPbIE ObUIM UCIIOJIb30BaHBI ITPH BBIITOJIHEHUHU pacyeTHO-TpaduyecKoit
paboThI 1 HA KOTOPHIE UMEIOTCS CCHIIIKUA B TEKCTE paOOTHI.

[Tpu onucanuu aUTEpaTYpPHBIX HCTOYHUKOB HEOOXOIMMO yKa3aTh:

o (haMUJIMY ¥ UHUITUAJIBI ABTOPOB;

o HA3BaHUE KHUTHU, COOPHUKA, CTAThH;

¢ MECTO M3JaHUS;

¢ U3/1aTEIHCTBO;

o TOJI U3JIAHUS;

¢ KOJIMYECTBO CTPAHMI] MJIM KOHKPETHBIE CTPAHUIIbI (TIOCIIEHUE B CIIy4ae CChLIKU
Ha CTaThIO WJIU CTATUCTUUECKUN COOPHUK).

CranaapTHbIi (hopMaT onMcaHusi HCTOYHUKOB MPUBEJEH B CIIMCKE JIUTEPATYPHI.

3. TpeboBanusi k opopMIeHHIO pacueTHO-TpaduyecKoi padoThI
[Tpu oopMieHUn pacdeTHO-TpaduaecKoit paboTHhI HE0OXO0IMMO
PYKOBOJICTBOBATHCS CICTYIONTUMU TPEOOBAHUSIMH:
1. O6bem padoTs - 10-15 cTpanull TekcTa Ha CTaHAAPTHBIX JTUCTaX opMara
A4, HaOpaHHBIX HA KOMIIBIOTEPE C HCIIOJIB30BAaHWEM TEKCTOBOTO peIaKTopa WU
BpPY4YHYIO (ITMCBMEHHO ), TAOJUYHOTO MPOIIECCOpa WU APYTUX MPOTPAMMHBIX CPEJICTB
(pa3mep mpudTa - 14 myHKTOB, HHTEpBaI - 1,5).

2. CtpaHulbl JOJKHBI ObITH MPOHYMEPOBAHbI U UMETH T10JIS CJIEBA U CIIpaBa
HE MEHee 25 MM 715 3aMeYaHui MPEenoAaBaTelsi-KOHCYJIbTaHTa.

3. B TekcTe He T0JKHO ObITh COKpAIIEHH CII0B, KpOME OOIIEPUHSATHIX.

4. Bce npomexyTouHble AaHHbBIE NPOBOJUMBIX pPAaCUETOB U PE3YJIbTAThI

CJIeaycCT NpcACTaBJIAThL B ABHOM BH/C.



S. Bce Tabnuimpl 1OMKHBI KIMETh CKBO3HYIO HyMepauuio. [IpuBeneHHbie B
paGote wmocTpanu (rpaguKy, JUarpamMmbl) TOJDKHBI MMETh MOJPUCYHOUYHBIE
ITOATIUCH.

6. Onucanue TuTepaTypHbIX HCTOYHUKOB BBIITOJIHSETCS B COOTBETCTBUU CO
CTaHJIaPTHBIMU TPEOOBAHUSMH, IPUBEIECHHBIMHU B IIPEJBIIYIIEM pPa3/eIie.

4. Teopernyeckuii MaTepHaJ M IPUMePbI PeLIeHUs 32124

MaTpuubl 4 onepauvu HaJi HUMH

Cnooicenue (6bmumaHue) Mmampuy OAWUHAKOBOI'O pasMEpa IIPOU3BOANTCI

IIO3JIEMCHTHO.

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

Ymuoowcenue Mampuysvl HA YUC10 — Ka)KHBIﬁ QJICMCHT MAaTpHUIbl YMHOKACTCA HA

9TO 4YHUCJIO.

A=/B,a; = Ab,

i

Ymnoorcenue mampuyvl Ha mampuyy ONPENEIEHO, €CIU YUCIO CTOJIOLIOB
IIEpPBOM MaTpULBl PaBHO 4YHUCIYy CTPOK BTOpoW Martpuupbl. [IpousBeneHunem

marpunbl A, Ha B Ha3bBaeTcs Martpuia C AJIEMEHTBI KOTOpPOM

mxp >

BBIYUCIISIOTCS IO (hopMyJie

b, i=1Lm, j=1n
k=1

o
Il

3amMeHa KaXIIOM CTPOKHM MATPHUIBI €€ CTOJOIOM C COXpaHEHHWEM TOpsIKa
Ha3bIBAECTCSl MpaHcnoHuposanuem. TpaHCIIOHMPOBAaHHAS MO OTHOLIEHUIO K

MaTpuile A MaTpuiia obo3HayaeTcst A'.

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



-2 3
1-3 0
A=| 1 0| B= .
61 5
-3 1
-2 3 16 -4 6 16 -3 12

Pewenue. C=2A+B'=2-| 1 0|+|-3 1|=| 2 O0|+|-3 1|=]-1 1 |
-3 1 0 5 -6 2 0 5 -6 7

Ilpumep. Hailitu ipousBeieHUE MaTpPULL

Pewenue.
-2 3) oy [-2143:2 -2:(-9+3:4 4 6
A-B=| 1 0 -(2 4]: 1-1+0-2 1-(-3)+0-4 |=| 1-3|
~3 1 ~3.1+1.2 -3-(-3)+1-4 | |-1-5

Onpenenurenn

Kaxxmoi kBagpaTHOM MaTPUIE MOXXHO TOCTAaBUT B COOTBETCTBHUE YHCIIO,

Ha3bIBACMOC onpedeﬂumeﬂeM.

Onpedenumenb MaTPUIIBI 8MOPO2O NOPAOKA BEIYUCISIETCS IO (hopmyJie

all alZ

|A| =A, =detA= =a;,8y —a;,a,.

a21 a22

Onpedenumens MaTpUlLbl mpemve20 NOPSAOKA BBIYUCISETCS TIO Npasuy

mpeyzonbHukos unu Capproca



a; a, a;
|A| =A; = detA= Ay 8y Ay = 8385855 8;,8)385 + 838,85
Az Az Ag

— 838,85 — 8,883, —8;,8,,83;.

Onpeodenumensy MaTPULIBl 6MOP0O20 NOPSAOKA BBIUUCIAECTCS O0JI€e CIOXKHO.

Mo>kHO TpuMeHUTH TeopeMy Jlaraca.

Teopema Jlannaca. Ornpenenutens KBaJpaTHOW MaTPUIBI PAaBEH CYMMeE
MPOU3BEACHUN AJIEMEHTOB KaKOW-IMOO CTpokKW (cTosblla) Ha MX alredpandyeckue

JOITIOJTHCHHUA.
|Al=detA= iaijAj.
j=1

Onpeoenumens mpey2oibHot (IaroHaaIbHON) MAaTPUIIbl PAaBEH MPOU3BEICHUIO

JUuaroHaJIbHBIX 3JICMCHTOB.

3-1-1
IIpumep. Boruucauts onpenenutensb MaTpullbl A=(—-3 1 5 |: a) mo nmpaBuiy
2-2 4

TPEYTOJBHUKOB; 0) C TOMOIIIBIO aNTreOpandecKux JOMOTHEHUM.

Pewenue. a)

A=31-4+(-1)(-3)- (-2 +(-1)-5-2~(-1)-1-2-3-5:(-2) — (-1) - (-3) -4 =
=12-6-10+2+30-12=16.

0) Haiinem anrebpanueckue JOMOJIHEHUS 3-1 CTPOKH.

Ay = (_1)3+1

-1 - 3+2
. 5%=(—1)~5—(—1)-1=—4, A = (D)

3 _
5 5“=—(3-5—(—1)-(—3»=—12,

A33 = (_1)3+3

3 -
I j =3.1-(-1)-(-3) =0.

Torma nmo Teopeme Jlamiaca



|A=detA=ay, A, +a,A, +a,A; =2-(-4) +(-2)- (-12) + 4-0=16.
Panr MmaTpuubl

Oo0parTHas maTpuua

KBaI[paTHaH MaTpulia Ha3bIBACTCA H€6blp09i€0€HHOIZ, CCJIIn €C OIIPCACIINTCIIb

OTJIMYCH OT HYIJIA.

Obpammnou mampuyeti A I MATPUALLI A Ha3bIBaeTCs MAaTPHULIA, 11T KOTOPOM
p puy

CIIpaBeAJINBO PAaBCHCTBO AT A=A-AT=E , rae E- eJMHUYHas MaTpula.

O6paTHaH MaTpunia Al OIIPCACIICHA TOJIBKO OJIA KBAaAPATHBIX HCBBIPOKIACHHBIX

MaTpHIl U MOXKET OBITh BEIYUCIICHA IO (hOpMYyJIe
_ 1
At = W(Aij )t-

Teopema o pance mampuysl. PaHr MaTpHIlbl paBEH MAaKCUMAJIbHOMY YHCIY €€

JMHENHO-HE3aBUCUMBIX CTPOK WJIM CTOJIOIIOB.

Ilpumep. Haittu matpuily, OOpaTHyIO K MaTpUIIe

2 1-1
A=|5 2 4.
7 34
Pewenue.
2 1-
1 cnoco6. Haxonum ompeaenuTeb MaTpPHUIIbI |A|:5 2 4 =-1#0. 3Hauur
7 34

MaTpHIla IMEET OOPaATHYIO.
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2 1-11 0 0
(AE)=|5 2 40 1 0
7 3 40 01

[IpubaBuM K 351eMEHTaM 2-i1 CTPOKH, YMHOKEHHOM Ha 2, 3JIEMEHTHI | -ii CTpOKH,
YMHO>KEHHOM Ha -5, a K 3JIEeMEHTaM 3-il CTPOKHM, YMHOXXEHHBIM Ha 2, 3JIEMEHTHI 1-i

CTPOKH, YMHOXKEHHBIE Ha -7. [lomyuynm

1.
2 1-1 100
0-1 13-5 2 O
0 0 2|-2-2 2

K 1-i1 cTpoke, yMHOKEHHOM Ha 2, mpudaBuM 3-10, a K 2-i, YMHOKEHHOM Ha 2, 3-

10 CTPOKY, YMHOXXEHHY0 Ha -13.

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

Ci10xuM 37€MEHTHI 1-i 1 2-11 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, CIIpaBa OT YEPThI MOJYyIUM

MaTpPHILy OOPaTHYIO JUTSI HCXOTHOM.



BU]I

11

4 7 -6
A'=|-8-15 13
-1 -1 1

[IpoBepsieM NpaBUILHOCTH BHIYUCICHUM 110 (hopMyIIe
AT.A=A-A'=E.

2 cnoco6. Haxonum anreOpandeckue JOMOIHEHUS BCEX 2JIEMEHTOB MaTPHLIBI.

2 4 54 5 2

=(=-1 1+1 :_4, = (=1 1+2 :8, — (=1 143 :11
An()“‘ Alz()M‘ Als()m‘
1- 2- 21

A = _1 2+1 — _7’ — _1 2+2 :15’ A — _1 2+3 :1’
DR RS i S E WS i
1- 2~ 21

— _l 3+1 :6, — _1 3+2 :_13, — _1 3+3 :—l
A31(>2:‘ Asz()sj A”()sz‘

[ToacTaBuM HalIeHHBIC 3HAYEHHS IOMIOJIHEHUI U OTIPEIETUTENS B OPMYITY
1
-1 _ t
A.TNMJ.

[Tomyunm
4 7 -6

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

Cuctembl IMHENHDbIX anrebpanyecknx ypaBHeHUM

Cucmema M nuHelHbIX aﬂee6pauqecmx ypaeHeHuii ¢ N nHeuzeecmuvbiMu UMECT
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X, +a,X, +..+a,X, =b,,

1n*n

Ay X, + 80X, +.+ 8y, X, =Dy,

2n"*n

A X + A, X, o+, X, =D

m?

rae  a; -Ko3QQUIMEHTHI IPU HEU3BECTHBIX, D, - CBOOOIHBIC YJICHBI.

OcHoBubiMHM MeTogamu pemieHus CIIAY saBastorcs meton ['aycca, MaTpUUHBIM
Metoa u npasuiio Kpamepa. Meroa [Maycca npumenum aiis pemenus aro6oit CJIAY, B
TO BpeMsl Kak MeTo Kpamepa 1 MaTpuuHbIil METOJ MOTYT ObITh UCIIOJIb30BaHbI TOJIBKO

I pCIICHUA CUCTCM C KB&IIpElTHOfI HGBBIpO)KI[GHHOﬁ ManI/II_Ief/'I.

Jist petienust memooom I aycca COCTaBISIIOT PACHIMPEHHYIO MAaTPUILY CUCTEMBI,
KOTOPYIO 3aT€M C [OMOINBIO 3JEMEHTAapHbIX MNpPeoOpa3OBAHMI MPUBOAIT K
cTyneHyatomy Buay. 1lo moiyyeHHOW MaTpHile BBIIKMCHIBAIOT HOBYKO CHUCTEMY H

pemaroT €€ METOJ0M HCKIIOYCHUA IICPECMCHHBIX.

Pemenue cucremsl MAMPUUYHBIM Memooom NI MemoooM O6pamH0ﬁ mampuyvl

ompenenseTcs mo GopmyJie
X=A"-B.

Ilo popmynam Kpamepa

rac A- OIpeACIUTEIIb CUCTEMBI, AJ- - OIIPCACIINTCIIN, ITOJYYCHHBIC U3 OIPCACIUTCIIA

CHCTEMBI 3aMEHOM |-TO CTOI0LA Ha CTOIOEI] CBOOOIHBIX YICHOB.

Ilpumep. Pemute CJIAY: a) maTpuudsiM MeToqoM; 0) Merogom Kpamepa; B)

MetonoM ['aycca

X, + X, + X3 =3,
2X, — X, + X3 =2,
—3X, +2X, + X, =0.
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Pewenue. a) Matpuiia cucTeMbl UMEET BUJT
111

A=| 2-1 1

321

X 3
X=| X, |- cToJOCIl HEM3BECTHBIX, B=| 2 |- cTOI0CI] CBOOOHBIX WICHOB.
Xq 0

Omnpenenurens cucTeMbl A =—7 = 0. O0paTHas MaTpuIla

3-1-2
At 54
7

~15 3

ITo popmyie
3-1-2 3 1
X=A'.B= 5-4-1 |-|2]|=]|1
-15 3 0 1
CrnenmoBarenbsHo, X, =1, X, =1, x; =1.
0) Beruucium BcrmoMoraTeabHbIE ONPeIeIUTENN
311 1 31
A =2-1 1|=-7,A,=| 2 2 1=-7,A,=| 2-1 2|=-7.
0 2 -3 0 -3 2

— — A —
Xl:Alzlzl’Xz_ﬁ_ 7_1’ X3— 3:_7:
A =7 A =7 A =7

B) BhlnnmeM paciimpeHHy0 MaTpUILy CHCTEMBI

1113
2-1 12|.
-32 100
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[IpuBeneMm ee k cTyneHdyaroMy BuAy. [ns aToro mpubOaBuM K 31eMeHTaM 2-i
CTPOKH 3JIEMEHTHI 1-M CTpPOKHM, YMHOKEHHBIC Ha -2, a K dJEMEHTaM 3-i CTPOKH —

AJIEMEHTHI 1-i CTPOKHU, YMHOXKEHHBIEC Ha 3.

11]3
~3-1|-4
549

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

1113
0-3-1|-4
007 |7

PacmnpeHHaﬂ MaTpula IIpUBCACHA K CTYIICHYATOMY BHOY. COOTBGTCTBYIOHIEUI

el cucteMa UMEET BUJL

X, + X, + X3 =3,
—3X, — X, =4,
X, =1.

o 7
N3 mnocnegHero ypaBHEHUS HAUAEM X, :7:1, U3 BTOPOTO ypaBHEHUS

4—x —
X, = & :uzl,nmnepBoro X, =3-X, —X; =3-1-1=1.

BekTopHas ajaredopa
Onepauynu HaJX BEKTOPaAMHU
CxaJjsipHOe Ipou3BeeHNE BEKTOPOB

Bexmopom Ha3bIBalOT HANpPABJICHHBIA OTPE30K, KOTOPBIM MOXKHO MEpeMellaTh

napajuieIbHO caMoMy cebde.

BekToph! 4, b Ha3BIBAIOTCA UHElHO-HE3A6UCUMBIMU, ECTTA 1,8 + A,b =0
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< A, = 4,. B npotuBHOM ciydae, OHU TMHEWHO-3aBUCHMBI.

Jlmunoti (mooynem) eexmopa Ha3bIBaeTCA JIMHA OTPE3Ka, M300pa’KaroIero

BekTop. nmHa a(x,y) ompexaensercs o Gopmyie d =/x° +y? .

BekTopbl Ha3bIBAIOTCS KOLIUHEAPHBIMU, €CIIH JIEKAT HA OJTHOW MPSIMOW WJIM Ha

MnapaJuiCJIbHBIX IIPAMBIX.

BGKTOpBI Ha3bIBAKOTCA KOMNIAHAPHbIMU, CCIIN JICIKAT B OI[HOﬁ IINTOCKOCTH HUJIN B

MnapaJuICJIbHBIX IINIOCKOCTAX.
JIMHEHHBIMU Oo1IcpanuAaAMH C BCKTOpaMU ABJIAIOTCA:

1) cnoxeHme: a+b = (X, Y,,2)+(Xy, Y1 Z,) = (X, + X0 Yy + Vo0 2, + 2,)
2) YMHOKEHHE Ha YUCIIO A3 = A(X,,Y,,Z,) = (A%, Ay,, 42,).

VTabl HaKJIOHA d K OCSAM KOOPAWHAT HA3bIBAOTCA HANpasiAouuUmMu

KOCUHYCAMU.
X z
cosqg=—— cosﬂ=+, CoSy = —o-—,
X2 +yi+7° X2 +y*+7° X2 +y*+z°
npuyeM

cos’ a+cos” f+cos’ y =1.
IIpoexyueti 6ekmopa a Ha oCbh | Ha3BIBAETCS YUCIIO
i0 8 =|acosg,
[I€ ¢ - YroJl HAaKJIOHA BEKTOpa & K ocH |.
Cranspuvim npouseeoenuem a,b Ha3bIBAETCS YUCIIO

(a, 6)=§~5=|§|-‘6‘-COS¢.



B xoopaunatHOM opme

@@, 5) =a-b=xX,+VY,Y,+2,Z,.

Yeon meoicoy sekmopamu a,b onpenensercs no Gopmyrie

jabli
o

CoSQ =

(=

Ipumep. Haitty nvny d = d+b +C ¥ pasnoxkuts ero 1o &, b , eciu

a=3-1),b=(@1-2),¢c=(-11).

Pewenue. Haiinem xoopausatsl d =a+b +¢ =(3-1)+(L-2)+ (-1 1) = (3-2).

JlnnHa BekTopa d = /X% +y? = /32 +(-2)% =/13.

16

PasnoxuTh 1o & b- 3HAaYMT, TpeACTaBUTh B Buae d=c-d+p4-b. Jna

onpeaciacHus «, [, 3alUIlICM B BUJIC

a-B-D+4-1-2)=G-2

3a+ =3,
—a-2p=-2.

4 3 -
PemmB cucremy, nonyunm o = c p= £ > TO €CTh d=

(S RINN
Qy
_|_

U1l w
o

Ipumep. Haiitn yron mesxay Bektopamu a+b u d-b, ecou [a = 4, ‘6‘ =3.0=7

a+b)@a-b) A" -]

Pewenue. cosp = =

a+b[-[a-p \/|a|2 +2(a,b)+]p| -\/|a|2 ~2(a.b)+]p

T
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B 4? -3 7

\/42+2-4~3~cosz+32 -\/42 —2-4-3-cos%+32 V37413

BekTOopHOE U cMelIaHHOE MPON3BeAeHHsI BEKTOPOB

Bexmopuwvim npoussedenuem a,b Ha3bIBACTCS YUCIIO
[a.5]=axb =[a-p| sin .

B xoopnunatHo opme

IInowaow napannenocpamma, NOCTPOCHHOTO HAa BEKTOpax d U b paBHa MOyIIIO

HNX BCKTOPHOI'O IIPONU3BCIACHUA.

ITnowadv mpey2onvHuka, TOCTPOCHHOTO HAa BEKTOpax a M b paBHA MOJIOBUHE

MOAYJII UX BCKTOPHOI'O ITPOU3BCACHU .

Cmewannvim npouzeedenuem a,b, ¢ Ha3bIBAETCS YUCIIO

Xl yl Z1
abC=1(x, Y, z,|.

X3 Y3 Z3

Obvem napannenenuneda, TOCTPOEHHOTO Ha 4&,b,C, paBeH MOAYJIIO UX

CMCIIaHHOT'O IIPOU3BCACHUA.

IIpumep. Haiitu Bektop d, OpToroHampHBI  d=(1,2,3),b =(-7,0,2), s

KOTOPOI'0 CKaJIIpHOE Mpou3BeaeHue ¢ € =(1,11) paBHoO 3.

Pewenue. Vickomblii BekTOp KoJumMHeapeH axb. CrenoBaTenbHO, OH paBEH

A(@xb).



i ok
a.b]=axb=| 1 2 3=(4-2314).
7 0 2

Torga d = (44,-234,142).

5 5 5

CT-E=4ﬂ~1—23/1-1+14/1-1=—5/1=3,2=—§:>CT=(—E % —E}.

5. 3apanus pacuérHo-rpaduyeckoi padorsi Nel.

3ananmel. /lansl MaTpuibl A u B. Haiiqute matpuny C.

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

4. A=|7-3B=|0 2,C=A+2B.
0 -2 1-8

|
i

5, A:(_2 1_5}8:
4 3-2

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

A~ W O

1
0 ,C=2B-A'".
-2

18
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210 :
7. A= ,B= ,C=A+28B".
-7 1-2
-2 1 6 3
8. A=| 5-7|,B=|0 2| C=2A"-B"
43 1-8
-3 2-11 —2 -2 1
9. A=|-1 2-2 ||B=[1 1 18 | C=(12A)'-B.
3117 2 01
2-16 6 3
10. A=|6 -3 ||B=[10 2|,C=A+15B
0-2 1-8

3aganme2. Haiinurte npousBeaecHUe MaTpull A-B WM 3HAYEHUE MATPUYHOTO

MHoOTOwWIeHa. CyIeCcTBYET JIK Mpou3BeIeHne B- A?

1-2
1. A= -1 2),B=|4 3|.
5-1
-2
2. A=(1 2 3),B=| 1
12 3-2
3.A= ,B=
11 1 4
311 1 11
4, A=|2 1 2|,B=[2-1 1}|
12 3 10-1
-2



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

S

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

311 1 1-1
A=|2 1 2,B={2-1 1|

1 2 3 1 0-1
8. f(X)=x>-7x*+3,

4 1-3 6 1 3
A=12 0-4,B=|0 3 0].

0 35 1-4 1

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

-6 3 37-11
A= ,B= .
[—10 1] [12 4]

9 01 1 1-1
10. A=|4 1 -7|,B=[8-1 1|
1 2 3 19-1

3apaHune3.BbIUnCIUTD ONIPEICIIUTEND.

P NN
[EEN

20



21

1J_

3.12-1

5.0 3 0.

1-4

1111

1 212

313 1
0110

311 4
0 410 1
17 7 3°
2 24 3

1 0 41

3 211

310 1|
0 410

1 511

01 3 2°

0 010

1 210
9
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0301
0 450

3041
3811
3ananmed. Haitnure oOpaTHyto Matpuity i MmaTpuilsl 4. Caenaite npoBepKy.

10.

0 1

10 .
-3 2 4

3-6

-1 0 |

-2 3

1
2

4. A=|1 0 1

A=

i

5
2

],

1 3-1 2
2-1 3 5
110-6 1
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8.A=

o w kK
~ = N P
P ow -~ P
o N

8 3-8
9. A=| 20-1 O
-1-2 3

13 3-1 2
10.A=|2-12 8 5
110-6 19

3aganmeS. Pemuth cucteMy JHMHEHHBIX anreOpandecKux YpaBHEHUU Tpems

cnoco0amu:
-meroaoM ['aycca

-io opmynam Kpamepa

-CpeaACTBaAaMH MATPHUIHOI'O HCUNUCIICHUA

X+Yy+2z2=-1, X+3y+4z =3,

1. {2x—y+2z=-4, 2.42x-y—-z=1,
4x+y+4z=-2. X+2y+3z=5.
2X—4y+7=3, X+3y—z=4,

3. {x-5y+3z=-1, 4.{-x+2y+3z=12,
X—-y+z=1 2x+y—-z=1
5x—y+z=-17, 4x—-y—-7=-3

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

7.42x -3y +2z=-11, 8.4x+2y+3z=-4,

2X+y+2=0. —-X+2y-z=1.
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X+y+z=-1 X+y+4z =1
0. :6x—y+2z=-4, 10.{2x+y-z =1,
2X+y+4z=-1. X+2y+3z=5.

3aganmne6. Haiitn nuHeliHy10 KOMOMHALHUIO BEKTOPOB.

1. 33+4b—¢, e d=(4,13),b =(1,2,—2), € = (10,8,).

2. 2a+30+4¢,Tae 4 =(1,2,0),b = (2,11), € = (-1,1-2).

3. (8,b)c+3(b,6)b, rme a=(4,13),b =(12,-2), ¢ =(10,81).

4. 43+190—C, e a=(2,-4,3),b =(10,-5,—2), ¢ = (187,8,1).
5.184+3b+7¢, Tae d=(-6,2,0),b = (54,1,1), € = (—90,1-2).

6. (a,b)c +13(b,C)b, rme a=(45,-9,3),b =(1,2,—2), € = (131,9,2).
7.133+6b—¢, rme a=(-10,1,9),b =(1,7,-2), ¢ = (10,5,).

8. —53+4b +4¢, tae d=(-7,2,0),b = (-5,1,1), ¢ = (-1,1,-2).

9. 2(a,b)c +7(b,¢)b, roe a=(4,-8,3),b =(90,2,—2), € = (10,8,1).
10. 143 +19 —¢, rme a=(-4,—4,3),b = (113,-5,—2), € = (17,3,1).
3aganme?. Haiitn ckayisipHOE NPOU3BEACHUE BEKTOPOB U YTOJ MEXITY HUMMU.
1. a=(0,4,-3),b =(-12,2).

2.d4=(21-2),b=(0,—2-3).

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

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

5.da=(413),b=(12-2).
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6. da=14,-7),b=(-122).
7.d=(10,1,-5),b =(3,-2,-3).
8. a=(-14,11,3),b = (3,2,- 2).
9. a=(13,2,0),b = (24,1,2).
10. a=(51,1,-3),b =(1,2,-2).

3aganue8.

1. JTansl Touku A(2,-1,4), B(4,0,2) . HaliTu MOoayJib M HalpaBJiICHUE BEKTOpa AB

2. Haiitu \25 +3b|, ectmt @ = (1.5,0,— 4), b = (0,0,4).

3. IIpu KakoM 3HAYEHHH N BEKTOPHI & = (3,—2,1) U b = (n,4,0.5) OPTOrOHAIBLHBI?

4. Haittm (¢,d), ecim 6:5§+5,J:4é—b,|é|:2,‘5‘:3, a yrom MexIy

BEKTOpaMH 4 U b 120°.

5. Boraucaurs |¢|, ecnu € =5a-2b, [d] =3, ‘5‘ =4, a yrojJ Mex1y BEKTOpaMHu d U
b 60°.

6. BerancnuThb (5—5)2, ecnu |a] = 242, ‘5‘ = 4, a yron MexIy BEeKTOpaMH & u b
135°.

7. Hawtu BHemmHHMM yron B B TpeyroimbHuke ~ ABC, eciu
A(2,-1,4), B(4,0,2), C(2,~3,1).

8. Haiitu yroJ MexJ1y BEKTOpamu a + bua-b,ecmu |<'?1| =1, ‘5‘ =6, a yroia Mexny

BEKTOpaMu a U b 60°.
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9. Haiitu ¢=2d,d =b-4,[c| ‘5‘ d2,(c,d), yron Mexmy BekTopamu ¢, d, eciu

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

10. IlocTtpoute mnapamienorpaMm Ha BekTopax OA=(110),0B=(0,-31).

OnpenenuTs AMaroHalld U UX JJIUHBI.
3ananue9.

1. Beruncnurb [E d J, eciu

c=a-3b,d=-2a+b,a=(-103),b=@112).

2. Haiitu ‘[E,J], ecnu C=4da-2b,d=-a+3p,[d = ‘B‘ =2, a yro;l MexnIy
BEKTOpaMH 4 U b 30°.

3. Brrunciaute o1maab TPEYrojJbHHUKa ABC, eClin

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

4 Jlexxar mm ToukM A(2,-1,-3), B(-4,1,—2), C(0,-6,3), D(-12,—2,5) B OIHOMU

IJIOCKOCTHU?
5. JIexar nmu Touku A(1,-2,3), B(0,1,0), C(1,2,—1), D(4,—1,7) B OJHOM IUIOCKOCTH?
6. Halitu cmelianHOE TPOU3BEICHUE BEKTOPOB a= (2,-2,6), b= (-6,6,3),
fi=(3,-2,5) .

7. Haiitu o0bem TeTpadapa ABCD, BBICOTY BP, TUIOMIAAN TPaHEW TeTpaj’jpa,

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

8. Haiitu o0bem Terpasapa ABCD, BhICOTY BP, MEIUAaHbl TPaHEH, IUIOLIAIA

rpaHeu teTpasapa, ecim A(2,-1,2), B(5,5,5), C(3,2,0),D(4,1,4) .
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9. BpluucauTh IUIOMIAAb NAPALIEIOrPaMMa, ITOCTPOEHHOIO Ha BEKTOPAx

—

a=5p+2q,b=p-3q, IIUHBI AUArOHAJICH MapayieJorpaMma, yrojl MeXJIy a U p, U

10. Bpluucnuth 00beM mapajuielienunesa, MOCTPOSHHOIO0 Ha BEKTOpax

(]!

—64+10b,d =34 -6b, f =3a—6D, [a =1, |b|=2, a yrom Mexay BexTopamu a4 u b 135°.
y y P

3ananuel(.

1. Hanucath ypaBHEHUS BBICOTHI, TPOBEICHHON U3 BEPIIMHBI A, U MEIHAHBI,

MIPOBEICHHOM W3 BEPIINHBI B, TpeyroabHuka ABC, eciiu A(-1,-5), B(3,-1), C(L, - 2).

2. Hanucatp ypaBHeHHE CTOPOHBI KBajpata ABCD, eciid 3aJjaHbl KOOPJIUHATHI

JIBYX €r0 CMEKHBIX BepIInH A(l,—1), B(-3,3).

3. Hanucath ypaBHEHHE NpPSIMOM, KOTOpas MPOXOAUT 4Yepe3 TOuKy A(8,6) u

o0pasyeT ¢ KOOPJMHATHBIMU OCSIMU TPEYTOJIbHUK TUIOMIAAbI0 12,

4. BeuuciauTh paccTosHue OoT Touku A(5,4) 10 MPAMOM, MPOXOAsIIel dyepes

TOUku B(1l,—2), C(0,3).

5. Hanucate ypaBHEHHUs NPSIMBIX, MPOXOASIIMX yepe3 TouKy A(L4), oaHa uU3

KOTOPBIX NapajljIebHa, a Apyras NEPHEeHIUKYISIpHA MPSIMON — 2X +5y —2 = 0.

6. Hanucate ypaBHeHHE NpsAMOU, KOTOpas MPOXOIUT 4Yepe3 TOUKy A(-1,5) u

TOYKY IIepeceUCcHUS NPAMBIX 5X+3y—-1=0 u 4x+5y+7=0.

7. HammcaTp ypaBHEHME IUIOCKOCTH, MNPOXOASWIEH uepe3 TOouky A(lL2),

NEPIECHAUKYIIPHO BEKTOPY AB, eciiu B(-1,2,3).

8. Hamucarb ypaBHEHME MJIOCKOCTH, MPOXOASIIEH udepe3 Touky A(-1,2,—-3)

MapajyIeIbHO IUNIOCKOCTH, 3aJaHHOW YPABHEHUEM 4X+ Yy —22+2 =0.
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9. Hammcarp ypaBHEHHME IUIOCKOCTH, MPOXOASUIEH 4depe3 TOUuKy A(l,-13) u

OTCCKaI-OHICﬁ Ha KOOPAWHATHBIX OCAX PABHBIC OTPC3KH.

10. HaiWtu yrom Mexay IUIOCKOCTAMH, 3aJaHHBIMH  YPaBHEHUSIMH

x—\/§y+z—1:0 U x+\/§y—z+3=0.

6. Kputepumn oueHkn pacueTHo-rpadguveckoil padoTbl M TUINOBbIE OIIUOKU MPH

€€ BBIIIOJIHCHUMU.

IIIxana oneHnBaHUA

Kputepuu onieHuBanus

«OTInyHO»

OOyYaroImuicss SICHO HM3JIOKWI  yCIOBHS  33jad, peIICHUs
o0ocHOBaI

«Xopomo» 00y4aroIuics SCHO U3NIOKUJI YCIIOBHS 33/1a4, HO B 000OCHOBAaHUU
pELICHUI UMEIOTCS COMHEHUS;
«Y IOBIETBOPUTEIBLHO» oOydaroluiicss HW3I0XKWUJ pelIeHre 3aj7ad, HO B PEIICHUU eCTh

OIUOKHU;

«HeynoBneTBOpUTEIBHO»

oOydaromuiicst ~ HE YSACHWI YCJIOBHS 3aJad, pEIICHHUS He
o0ocHOBaJI, 1100 He cian padoTy Ha IPOBEPKY.

7. PexoMenayemasi qureparypa

OcHOBHAS TUTEpPATYpa

1. boromonos, H.B. Marematuka: yueOnuk qms By3oB/ H. B. boromosnos,

I1. N. Camoitnenko. — 5-¢ u3., nepepad. u gon. — Mocksa : U3narenscTBo FOpaiir,
2021. — 401 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-07001-9. — Tekcr :

AIEKTPOHHBIN  //

OOpazoBatenbHas  miarpopma  FOpait  [caiit]. —

URL: https://urait.ru/bcode/468633

Bbyrpos, f. C. Beiciras MaremaTuka. 3agadHuK : yueOHOE MOCOOHe IS BY30B /

S. C. byrpos, C. M. Hukonbckuii. — MockBa : N3narensctBo FOpaiit, 2021. —
192 c.— (Boicmiee o6OpasoBanme). — ISBN 978-5-9916-7568-0. — Tekcr

AIEKTPOHHBIN  //

OOpazoBatenbHas  miarpopma  HOpait  [caiit]. —

URL: https://urait.ru/bcode/489755 .

Jlyary K. H. Bricmmas maremaruka. PykoBoacTBo K pemeHuro 3amad. T. 1

[DnexTponHsIit pecypc] : yuebd. mocodue / JIyary K.H., Makapos E.B., - 3-e u3zn. -

M..OU3MATIIAT,

2013. - 2016 C. - Pexxum JIOCTyTIa

http://znanium.com/catalog.php?bookinfo=854317
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4. MlunaveB B. C. Bricmas matematuka [OnekTpoHHbIN pecypc] : yuebnuk / B.C.
[[unayes. - M.: HUL[ UH®OPA-M, 2015. - 479 c. - Pexum nocrtyna
http://znanium.com/catalog.php?bookinfo=469720

5. Jlyary K. H. Breicmmas marematuka. PykoBoacTBo k pemeHuro 3amad. Y. 2
[DnekTpoHHBIN pecypc] : yuebd. mocodue / JIyary K.H., Makapos E.B., - 2-e u3n. -
M..OU3MATIJIUT, 2015. - Pexum JOCTyTIa
http://znanium.com/catalog.php?bookinfo=854393

JononHuTEeNbHAS TUTEpPATypa
1. Marematuka : yuebnoe mocooue / 0. M. lanunos, JI. H. Xypo6enko, I'. A.

Huxonona [u np.] ; mox pexa. JI. H. Xypbenko, I'. A. HukonoBoi. — Mockaa :
NH®PA-M, 2019. — 496 c. — (Bricmiee oopa3oBanue: bakanaspuar). — ISBN 978-
5-16-010118-7. — URL: https://znanium.com/catalog/product/989799. — Tekcr :

DJIEKTPOHHBIM.
2. Knoso, A. T'. Kypc nexumii mo marematuke : yueOHoe nocodue / A. I'. Koo,
U. A. JlanynoBa ; IOxwubiii denepanbublii yHUBepcuter. — PocroB-Ha-Jlony :

HOxwnb1i1 penepanbupiii yauBepcutet, 2020. — 199 c. : uin. — ISBN 978-5-9275-
3503. —URL.: https://biblioclub.ru/index.php?page=book&id=612217. — Tekcr :
AJIEKTPOHHBIN.

Ilepuonuka
M3Bectusi BbICIIMX Y4yeOHBIX 3aBeneHuid. [loBoipkckuii  peruoH. @PuzMko-
mareMatnyeckue Hayku / r1ia. penKpesumk B.JI. — Ilensza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — Tekcr : 3JeKTPOHHBIH

8. IlepeyeHn pecypcoB HH(POPMALTMOHHO-TEJTEKOMMYHUKAIUOHHOI ceTH
«HTEpHET», HEOOX0AMMBIX JJ151 HAanucanusi PI'P
9. IIpodeccuonanpHas 60a3a 1aHHBIX U WNudopmanus o mpaBe COOCTBEHHOCTH
WH()OPMAIMOHHO-CIIPABOYHBIE CHCTEMBI (pEKBU3UTHI IOTOBOPA)

CoBepiieHCTBOBaHHE ~ 00pa3oBaHUSl |
WH)XEHEPHOM JIeATeNTbHOCTH BO BCEX HX
MIPOSIBJICHUSX, OTHOCSIIUXCA K Y4eOHOMY,
HayYHOMY u TEXHOJIOTHYECKOMY
HaTpaBJICHUSM, BKJTIOYAs TIPOIIECCHI
MIpero1aBaHus, KOHCYJIbTUPOBAHMS,
Accorumaryst HH)KeHepHOro o0pa3zoBanust Poccuu | MCCIeNOBaHusA, pa3pabOTKM HHKEHEPHBIX
http://www.ac-raee.ru/ peleHui, BKIo4ast He(h)TerazoByro 0Tpacib,
TpaHcdepa TEXHOJIOTUH, OKa3aHMs
IIMPOKOTO  CHEKTpa  00pa3oBaTelIbHbIX
YCIyT, obecrieueHus CBsI3EH c
0O0I1IeCTBEHHOCTHIO, IIPOU3BOJICTBOM,
HAayKOM M HHTETpalid B MEXAyHapOJIHOE
HAy4YHO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
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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. IIpodeccuonanbhas 6a3a TaHHBIX U
WH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

Nudopmarnus o mpaBe COOCTBEHHOCTH
(peKBU3UTHI JOTOBOPA)

CBOOOJTHBIN TOCTYT

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

Hayunas AIIEKTPOHHAS oubmmoTeKa
eLIBRARY.RU - 5310 KpynHeWlmui
pOCCUMCKHI nH(pOpMaIMOHHO-

AQHAJTMTHYECKHUI MOpTal B 00JIaCTH HAYKH,
TEXHOJIOTUHM, MEIUIMHBI M 00pa30BaHMUS,
coJiepkanuii peeparsbl U MOTHBIC TEKCTHI
Ooinee 26 MIH Hay4yHBIX cTarted U
nyOJIMKaluii, B TOM 4YHCIE JJIEKTPOHHBIC
Bepcuu Oosee 5600 poccuiicKMX Hay4dHO-
TEXHUYECKUX IKYPHAIOB, W3 KOTOPBIX
o6omee 4800 >KypHAJIOB B OTKPBITOM
JIOCTYIIE CBOOOIHBIN JJOCTYII

Oenepanbubli  moptann  «Poccuiickoe
o0pa3oBaHHe» — YHHKaJIbHBI WHTEPHET-
pecypc B chepe oOpa3oBaHUs U HAYKH.

ExenneBHO my0JIMKyeT caMble aKTyalbHbIC
HOBOCTH, AQHOHCBI COOBITUH,
“H(pOpPMaITMOHHBIE MaTepUalIbl TUISt
LIMPOKOI0 Kpyra yurareien. ExenenensHo
Ha MOpTaje pa3MEelarTCs YKCKIO3UBHBIE

®denepanbHbIi opTai «Poccuiickoe
oOpa3oBaHue» [DNEeKTPOHHBIN MATCPHAIIBL, — WHTEPBRIO € BEIYILHMHU
, CHenualIncTaMu — neaaroraMu
pecypc] — http://www.edu.ru ’
NICUXOJIOTaMH, YYEHBIMH, PEHOpPTaXH U
AQHAJIINTUYECKUE CTATBHU.
Yurarenu MOJIy4aroT J0CTyT K
HOPMAaTUBHO-TIPaBOBOW  0ase  cdepsl
o0pa3oBaHMsl, OHH MOTYT IOJb30BATHCS
cambIMU pa3IMYHBIMHU MIOJIE3HBIMU
CepBHCaMH — TaKUMH, Kak OHJIalH-
TECTUPOBAHUE, ONPOCHI IO AKTYyaJbHBIM
TeMaM M T.J.
HasBanmue Cokpaménno | OpraHu3anoHHO- Otpacisb O¢pununaabHbI
OpraHM3auuu € Ha3BaHUe npasosas (popma (obnacTp # calT
JIeITeJIbHOCTH)
POCCUMCKU | PocCHHO HEMPaBUTENbCTBEHHO | TBopueckuit Coro3 | http://rusea.inf
5| CO103 e, HE3aBUCUMOE | OOIIECTBEHHBIX o
Hay4YHBIX U 00I11eCTBEHHOE HAy4yHBIX, HAay4HO-
MHXCHEPHBIX 00beTMHEHNE TEXHUYECKHX,
OO0IIIECTBEHHBIX WHXEHEPHBIX,
00beIMHEHU I HKOHOMHYECKUX



http://elibrary.ru/
http://www.edu.ru/
http://rusea.info/
http://rusea.info/
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00bCAUHEHHIA,
SIBIITFOIITMXCS
IOPUANYECKUMU
JINIIAMHU,
CO3JIaHHbBIM Ha
OCHOBE OOIIHOCTH
TBOPUYECKUX
po¢eCCHOHATBHBI
X HWHTEPECOB
YYEHBIX,
WH)KEHEPOB u
CHCIUAJINCTOB I
peanusauuu
o0mmx 1ened wu
3ajad4.
Poccuiickuii PCHU O6mmepoccuiickas 3ammra obmux | http://poccuitckuii
COI03 HHIKEHEPOB oOl1IecTBEHHAs HHTCPCCOB U | -cot3-
OpraHm3aIs TOCTHXEHHUS YCTABHBIX | pHskeHepoB.pd/
«Poccuiickuit cotos | Meneit
WH)XCHEPOB» (mamee 00beMHUBIIXCA
rpaxniaH,
uMenyemass  «Coro3) S p—
SIBIGICTCS  OCHOBAHHBIM | (oo oo oo ta
Ha ICHCTBE | reppuropun Goee
00LECTBEHHBIM MOJIOBUHBI  CyOBEKTOB
00bCANHEHHEM, Poccwuiickoit
co3gaHHbIM B ¢opme | Pexepanun

00IIIECTBEHHON
OpraHu3aIuu



http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
http://российский-союз-инженеров.рф/
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IMPHUJIO)KEHUE 1
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