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1. esab 1 opranu3anus BbINOJHEHNS] pacdieTHO-TpaguyecKkoii padoThl

B cooTBeTCTBMU ¢ yueOHBIM IJIAHOM TI0 HarnpaBJiieHU o moArotToBku 38.03.02
«MeHemKMeHT» 00yJarolyecs B MPoLecce N3y4eHus JUCIUITITUHBI
«MatemaTHKay BBIIOJIHAIOT pacueTHO-rpaduyeckyro pabotyNel.

Heab pacueTHO-rpaduveckoii padoThI - BHIIBUTH 3HAHUS CTYJECHTOB
METO/I0JIOTUYECKUX OCHOB MAaTEMATHKH, YMEHHE IPUMEHATh 3TU 3HAHMS B aHAJIN3E
COLIMAJIBHO-DKOHOMHMYECKHUX SBJICHH, TPOU3BOAUTH PACUEThI, IPUBUTH
0Oy4YaroIIMMCsl HAaBBIKA CAMOCTOSITENIbHON PabOThI C MPUMEHEHUEM
MaTEMaTUYECKUX METOJIOB.

B xone BbINIONIHEHMS pacyeTHO-rpapuieckoil paboTsl 00yUaroUUHCs JOIKEH
POSIBUTh YMEHHE CAMOCTOSITEILHO paboTaTh ¢ y4eOHON U HAYYHOM
MaTeMaTU4YECKOW JTUTEPaTypOr, IPUMEHITh MAaTEMAaTUIECKYIO METOJO0JIOTHIO B
aHaJIM3€ KOHKPETHBIX JAHHBIX, YMETh IEPEMHOKATh MAaTPULbl, HAXOIUTh
OTIPEJICIIUTENH, PEIIATh JUHEIHbIC anreOpandecKkue ypaBHEHHUS Pa3IMuHbIMU
crioco0amu, BIaIeTh MOHATUSIMHA BEKTOPHOMN anreOpshl.

BrimonHeHne pacyeTHO-rpaguIecKoi paboThl IO TUCIUTIIIUHE
«MatemaTHKay croco0CTByeT (HOPMHUPOBAHHIO CIEAYIONIEH KOMIIETEHIINH,
npenycMOTpeHHON PefepanbHbIM rOCy1apCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJAapTOM BBICIIETO MPOPECCUOHATBHOTO 00pa30BaHUs MO0 HANPABIICHUIO
noarotoBku 38.03.02 «Matemartuka» (YpoBeHb OaKagaBpuarta), yTBEPKICHHOTO
[Tpuka3zom MunucrepcTBa oopa3oBanus U Hayku Poccuiickoit denepanuu ot 12
HOs10ps 20151, Ne 1327, koTOpbIMU AOTKEH 00J1a/1aTh BBITYCKHHUK:

- OIIK - 6 BnasieHre METOJaMU IPUHSATHUS PEIICHUN B YIPABICHUH ONEPAlMOHHON
(MpOU3BOJICTBEHHOMN) AESITEILHOCTHIO OpraHu3aIui

- IIK — 10 B1ageHue HaBbIKaMU KOJIMYECTBEHHOTO U KAUECTBEHHOI'O aHAIN3a
uH(OpPMAIUU TIPU IPUHATUN YIPABICHUYECKUX PEIICHU, TOCTPOCHUE
HKOHOMUYECKUX, (PMHAHCOBBIX U OPraHU3aIMOHHO-YIIPABICHYECKUX MOeei
MyTEM UX aJanTallid K KOHKPETHBIM 3aJja4yaM yIIpaBJICHUS

- IIK -13 ymeHue MoieIupoBaTh OU3HEC-TIPOIIECCHI U UCITOJIH30BATH METOIbI
peopraHu3alnny OU3HEC-NPOLIECCOB B MPAKTUYECKOU IEATEIbHOCTH OPraHU3alun
aBJIEHYECKUX MOJIENEH MyTeM MX aalTallyd K KOHKPETHBIM 3a/1a4aM yIpaABICHHUS
PacueTHo-rpadguyeckas padora JoJKHA ObITh BBIIIOJHEHA U IIPEICTABIIEHA B CPOK,
YCTaHOBJICHHBIN TpaprikoM yuyeOHOro mporecca.

BoinosiHeHne pacueTHO-rpaduyeckoii padoThl BKIIOYAET CIEYIOLINE
ATaIbI:

O3HAKOMJICHUE C pOTrpaMMOit JTMCUIUTUTAHBI «Matemartukay,
METOAMYCCKUMHM PEKOMEHIAIMSIMUA TI0 BBIMOJIHEHUIO PacyeTHO-IrpaduIecKoit
paboThI;

npopaboTKa COOTBETCTBYIOIIMX pa3/iejOB METOAOJIOTMH MaTeMAaTHUKH I10
PEKOMEHIOBAaHHOUW Y4eOHOU JTUTEpaType, KOHCTIEKTaM JICKITNH;

BBIIIOJIHEHNE PACUYETOB C IPUMEHEHUEM OCBOCHHBIX METO/IOB;

3aBepiieHHast paboTa NpeACTaBIIsAeTCs A IPOBEPKU Ha Kadeapy

MPENoIaBaATENIO B YCTAHOBJIEHHbIE YUeOHbIM IpahukoM cpoku. Cpok MPOBEPKHU HE
oonee 5-7 nuei. [IpenogaBarenb NpoBepsieT Ka4e€CTBO PadOThI, OTMEUYAET
MOJIOKUTENIbHBIE CTOPOHBI, HEAOCTATKH pabOThI U olleHUBaeT ee. O0yyaromuecs,
HE MOJIFOTOBUBIIINE PACYETHO-TpaPUUecKyto padoTy, K SK3aMEHY HE JI0ITyCKalOTCs.



2. BbiOop BapuaHTa M CTPYKTYpPA pacuyeTHO-rpadpuieckoi padorsl
3amanus I pacueTHO-TpadUuuecKuX paboT COCTABIISIIOTCS MPENoaaBaTelieM,
KOTOPBIN BEJIET NaHHYIO TUCIUIUINHY, U YTBEPKIAI0TCS Kadeapo.

Howmep BapuanTta pacueTHO-Tpaduueckoil paboThl BEIOUpaAETCs: 00ydaronumcs
o mocjeanen mudpe B mudpe HoMepa 3a4eTHON KHIDKKH. Tak, HampuMep, eclid
nocneansst uudpa mudpa 1, To 00ydaromuics BHIMOIHIET pacueTHO-
rpaduueckyro padoty o Bapuanty Ne 1.

[Ipu BeINOIHEHUHU pacueTHO-rpaduyecKoil padboThl HEOOXOAUMO
MPUACPKUBATHCS CIEAYIOIICH CTPYKTYPHI:

 TUTYJIBHBIM JIUCT;

* BBEJICHUE;

e pacyeTHas 4acTh;

¢ 3AKJIIOUCHHE;

e CIIUCOK MCIOJIb30BAHHOM JINTEPATYPHI.

TuTyaAbHBII JUCT SBISETCS MEPBOM CTPAHUIICH pacyeTHO-rpaPUIECKOM
pabotel. OOpaser ero odhopmieHus npuseacH B [Ipunoxkenun 1.

Bo BBeeHMH cojiepkaTcs 0OIIMe CBEICHHS O BhIMOJHEHHON padoTe (0,5-1
c.).

B pacuyeTrHoii YacTH 00yyarOIIUics TOJKEH [TOKa3aTh YMEHHE IPUMEHATh
MaTeMaTUYECKUE METO/Ibl PACYETOB, PACCUUTHIBATHL HEOOXOIUMbIE JJAHHBIE, JeaTh
Ha UX OCHOBE apTyMEHTUPOBAHHBIE BHIBOJIBI.

VYcnoBust 3a71a4 B pacYeTHOM YacTH JAOJKHBI ObITh MMPUBEACHBI MOJHOCTHIO.
Pemenue 3a1ay ciieryeT conpoBOXKIaTh pa3BEPHYTHIMU pacueTaMu, CCbUIKAaMU Ha
MaTeMaTuyeckue (popmyIibl, aHAJIM30M U BBIBOJAMHU. 3aJ]a4H, B KOTOPBIX JaHbI
TOJIBKO OTBETHI 0€3 MPOMEKYTOYHBIX BHIYUCIICHUN, CYUTAIOTCS HEPEIIICHHBIMH.

Bce pacuersl OTHOCHUTENBHBIX TOKA3aTENIEN HYKHO ITPOU3BOAUTD C IPUHATOU
B MaTeMaTHKE TOUHOCTHIO BBIYUCICHUM: K03 dumueHTsI - 10 0,001, a mpoI1ieHTHI -
1o 0,1.

Crnenyet 0O6paTuTh 0cO00€ BHUMAHNE HA BBIBOJIBI, KOTOPBIE TOJKHEI OBITh
000CHOBaHHBIMH, TTOATBEPKIATHCS MPEABAPUTEIILHBIM aHATN30M ITU(POBOTO
MaTepHaia.

B 3akiouenun pacuetHo-rpaduueckoit padbotsl (1 ¢.) B kpaTkoit hopme
PE3IOMUPYIOTCS PE3YJIbTAThI pa0OTHI.

[Tocne 3akaoueHust TPUBOAUTCS CIIUCOK JTUTEPATYPBI, BKIIOYAIOIINI TOJIBKO
T€ UCTOYHUKH, KOTOPbIE€ OBUIM MUCTIOJIb30BAHBI ITPU BHITIOJIHEHUN PacYeTHO-
rpaduueckoil paboThl M HA KOTOPbIE UMEIOTCS CCHIIIKU B TEKCTE pabOTHI.

[Ipu onucanuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOUMO YKa3aTh:

o (haMWJIMY U UHUIIMATIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTAThH;

e MECTO W3/IaHUS;

e U3/1aTEJIbCTBO;

o TOJl U3AHUS;

¢ KOJIMYECTBO CTPAHUIl WM KOHKPETHBIE CTpaHUIbl (MOCIETHUE B Cllydyae
CCBUIKHM Ha CTAaThIO UM CTATUCTUUECKUN COOPHUK).

CranpapTHbii popMaTt onrcaHusi UICTOYHUKOB MPUBEJCH B CIUCKE
JUTEPaTypBhl.



3. TpeOoBaHusi K 0()OPMJIEHUIO PACHYETHO-TPaPUUIeCKOl PadOThI

[Tpu opopmnenun pacueTHo-rpadudecKoil paboThl HEOOXOAUMO
PYKOBOJICTBOBATHCS CIEAYIOLIUMHI TPEOOBAHUSAMU:

1. O6bem pabotel - 10-15 crpaHul] TeKcTa Ha CTAaHAAPTHBIX JIHCTaX
dbopmara A4, HaOpaHHBIX Ha KOMIIBIOTEPE C WCIOJIB30BAHUEM TEKCTOBOTO
penakTopa WiIM Bpy4YHYIO (IIMCBMEHHO), TaOJIMYHOTO MpOLeccopa WU APYTUX
IPOrpaMMHBIX CpeacTB (pa3mep mpudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHuupl JOJKHBI OBITH MPOHYMEPOBAaHbl U MMETh IOJS CI€Ba U
CIpaBa HE MeHee 25 MM I 3aMEUYaHUil IPEno1aBaTeNsI-KOHCYJIbTaHTa.

3. B TekcTe He T0JKHO ObITh COKPAILEHHUH CTI0B, KPOME OOIIETPUHSTHIX.

4. Bce mpomMexyTouHble JaHHbIE MPOBOJMMBIX PAacCUy€TOB U PE3yJIbTaThl
CJIEy€eT IPEJICTABIISTh B SBHOM BUJIE.

5. Bce Tabnuiiel 10MKHBI UMETh CKBO3HYI0 HyMepauuto. [IpuBeneHHbie B

pabote wumocTpanuu (rpa@uku, JUarpaMMbl) JOJKHBI UMETh MOJAPUCYHOUYHBIE
MOJITTHCH.

6. Onucanue MUTEpaTypHBIX UCTOYHUKOB BBITIONHAETCS B COOTBETCTBUU
CO CTaHJAPTHBIMU TPEOOBAHUSIMU, IPUBEICHHBIMU B MIPEABIAYIIIEM pa3/ieie.

4. Teopernueckuii MaTepuaJ U MPpUMePbI pelleHNs 32124

MaTtpuusbl 1 onepanuu HaJl HUMH

Crnoorcernue (6blllumCZHlxt€) mampuy OAMHAKOBOI'O pa3Mepa IPpOU3BOJINUTCA

ITO2JICMCHTHO.

C=A4A+B,c; =a,; +b

g tO,i=1m, j=1n
Ymnooicenue mampuyol Ha 4ucao — KaxXIbIi JIEMEHT MaTPULbI YMHOKAETCS
Ha 9TO YHCJIO.

A=AB,a; = Ab,.
Ymnoorcenue mampuyvl Ha mampuyy ONPENEICHO, €CIIH YUCIIO CTOJIOIOB
IIEpPBOM MaTpHUILIbl PaBHO YUCILY CTPOK BTOpOU MaTpulbl. [Iponssenenuem
matpuubl 4,.. Ha B.., Ha3piBaeTca MaTpula <., , 3IIEMEHTbI KOTOPOU

BBIYHCIISIOTCS TI0 (popmyiie

n
c; = E ayby, i =1.m.j=1n
k=1

3aMeHa KaXJ0l CTPOKU MaTPHULIbI €€ CTOJIOIIOM C COXpaHEHUEM MOpsiaKa
Ha3bIBACTCS MpancnoHuposanuem. TpaHCTIOHMPOBAHHAS TI0 OTHOLICHHIO K
maTtpuie 4 marpuua o0o3Havaercs A’ .

Ilpumep. Haittu matpunty C =24+ B', T11€
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Ilpumep. Haiitu nipousBeieHuE MaTPULL

Pewenue.
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Onpeneaurenu
Kaxxoit kBaipaTHOM MaTpHUIle MOKHO ITOCTAaBUT B COOTBETCTBHUE YHCIIO,
HA3bIBAEMOE onpeodenumesiem.
Onpedenumens MAaTPULIBI 8MOPO20 NOPAOKA BBIYUCIIAETCS 110 (HopMyJie

a,  dp

[4=A, =det4=

= Ay T ddy,.

as, (255

Onpedenumens MaTPULIbI mMpemvbe20 NOPsIOKA BBIYUCISIETCS TI0 NpasuLy

mpeyeonvrukos unmu Capproca
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Onpeoenumens MaTPUILI 6MOPO20O NOPAOKA BEIUUCIAECTCS 00JIee CII0XHO.
MoxHOo npuMeHuTh TeopemMy Jlaraca.

Teopema Jlannaca. Onpenenutens KBaAPAaTHOW MaTPHIIbl PABEH CYyMME
MIPOU3BEICHUHN AJIEMEHTOB KaKOW-TH00 CTPOKH (CTOJIOIA) HA UX aJire0OpandecKue

JAOIIOJIHCHUA.
|4| = det 4 = ia{./.A(/..
Jj=l

Onpeoenumenv mpey20abHou (IUaroHAIBLHOM ) MaTPUIILl paBeH
MIPOU3BEACHUIO IMArOHAJIbHBIX 3JIEMEHTOB.

IIpumep. BpIunucauTh onpeeanTellb MaTPUIIbI

[ ] — 1 T

=
= | — = = |:a) mo npaBuily TPEYTrOJbHUKOB; 0) C IIOMOLIBIO



anre6pquecm/IX ,ZIOHOJIHGHI/Iﬁ.

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

0) Haitnem anrebpanueckue JOMOJHEHUS 3-i CTPOKH.

-1 -1
15

3 -1

-3 5

4, = (D" b

=(=1)-5—(=1)-1=-4, 4, =(-1)""

‘;(3-544)-(4)):712, Ay :(71)““ ‘:3»17(4)»(73):04

Torga nmo Teopeme Jlamiaca
|4 =detd =a, A, +ay, Ay, + a4y =2-(—4) +(=2)-(—12) + 4.0 =16.
Panr maTpuusl

OoOpaTHast maTpuna

KBanpaTnas MaTpuiia Ha3bIBa€TCS HEBbIPONCOECHHOU, €CTTU €€ ONIPEACIIUTEIh
OTJIMYEH OT HYJIS.

Obpamuou mampuyeti A~ U1l MAaTPUIBI A Ha3BIBACTCS MATPHIIA, JIJIS
KOTOPOM CIPABEIJIUBO PABEHCTBO A~ -A=A-A"' = E,rhae E - eIMHUYHAs MaTpUIIa.

OOpatHas MaTpua .4~ onpeesneHa TOIbKO AJis KBaAPaTHBIX

HEBBIPOXKJICHHBIX MATPHI] K MOXKET OBITh BEIYHCIICHA IO (hOpMYyIIe

Teopema o panee mampuysl. PaHT MaTpuIilbl paBeH MAaKCUMAJIbHOMY YUCITY

€€ JTMHEMHO-HE3aBUCHUMBIX CTPOK HJIN CTOH6HOB.

Ilpumep. Haittu matpuity, OOpaTHYIO K MaTpuIle
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Pewenue.
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I cnoco6. HaxoquMm orpefienurens MaTpULbl -1 — ‘:;

3HauUT MaTpuUIa UMEET OOpaTHYIO.

(A£) =

N 0N

1 —1
2 4
3 4

o o =

0 O
1 0
0 1

[TpubaBum Kk amemMeHTam 2-i CTPOKH, YMHOKEHHOU Ha 2, 3JIEMEHTHI 1-ii

CTPOKH, YMHO>XEHHOM Ha -5, a K AJIeMEeHTaM 3-i CTPOKH, YMHOKEHHBIM Ha 2,



3JEMEHTHI |- CTPOKH, YMHOKEHHBIE Ha -7. [Tomyduum

2 1 —1 1 0 0
O —1 13| -5 2 0
0O —1 15| -7 0 2

K snemenTtam 3-it cTpoku mprubaBuM 371€MEHTHI 2-i CTPOKU, YMHOXKEHHBIE Ha

2 1 —1 1 0 O
0O —1 13| -5 2 0
O O 2|-2-2 2

K 1-i1 ctpoke, ymMmHOKeHHOM Ha 2, prbaBuM 3-10, a K 2-i1, yMHOKEHHOM Ha

2, 3-10 CTPOKY, YMHOKEHHYIO Ha -13.

4 2 o 0-2 2
O —2 0| 16 30-26
0O O 2|-2-2 2

CoXuM dneMeHTHI 1-1 1 2-1 CTPOK.

4 0O O| 16 28—-24
O —2 0Of 16 30-26
o o0 2(-2-2 2
[Tonenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, CIIpaBa OT YEPThI
MOJTyYUM MaTpUIly OOpaTHYIO JIJIs1 HCXOIHOM.
4 7 —6
A'=|—-8-1513
-1 —1 1
[IpoBepsieM NMpaBUIILHOCTH BBIYUCIEHUN IO (popMyIie
A" A=4-4"=E.

2 cnoco6. Haxonum anreOpandeckue JT0TOTHEHUS BCEX DJIEMEHTOB

MAaTpPULBI.
]]2 4 1+2 4 1+ 5 2’
1, =C DT = A A =C DD =8 A =D T =1
A, = 1)2"1*17 7. A, =( 1)’”2*1 =15, 4,, =( 1)2‘2 ",
2 3.4 7= 7 4| = 7 3|
3+1 1—1 +2 2-1 3+3 21
Ay = DT =6, A = (DT =13 A = (DT f =1

[TopcraBum HaiiieHHbIE 3HAUEHUS IOTIOJHEHUN U OTIPEICIUTENS B POpMYITy
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Cucrembl JJMHEHHBIX AJIred0pan4ecKux ypaBHeHH
Cucmema m nuHelHbIX aneebpauieckux ypasHeHull ¢ N Heu38ecmHbiMu

UMeeT BUJ
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rae <y -kod(OPUUUEHTHI IPU HEU3BECTHBIX, £, - CBOOOHBIC UJICHBI.

OcHoBHbiMU MeToiaMu perienust CJIAY sBastorest meton ['aycca,
MaTpU4YHBIA MeToJ U paBuio Kpamepa. Metop ["aycca mpuMeHuUM U1 pemieHust
mo6oit CJIIAY, B To Bpems kak meToa Kpamepa u MaTpUuHbIN METOI MOTYT OBITh
UCIIOJIb30BaHbl TOJIBKO JJIsl PELLIEHUS] CUCTEM C KBaJIPaTHON HEBBIPOKIACHHON
MAaTpUILIECH.

Jnis pewenust memooom I aycca COCTaBISIIOT PACHIMPEHHYIO MATPHUILY
CHCTEMBI, KOTOPYIO 3aT€M C MIOMOILBIO 3JIEMEHTAPHBIX MpeoOpa3oBaHUi MPUBOJISAT
K CTyneH4yatoMy Buay. [1o momyueHHOW MaTpulile BBIMUCHIBAIOT HOBYIO CUCTEMY U
PELIAIOT €€ METOJOM HCKIIOYEHUS IEPEMEHHBIX.

Pemienue cucteMbl mampuunvim Memooom Ui MemoooM 00pamHol

Mampuysl OIpenensercs no popmyie

Ilo gpopmynam Kpamepa :

re A - ONpeAeTUuTeNb CUCTEMBI, 2, - OMPECIINTENH, TOTyUYEeHHBIC U3
OMPENIeNUTENSI CUCTEMBI 3aMEHOU j-T0 CTOJIOIA Ha CTOI0EI] CBOOOIHBIX YJICHOB.
Ipumep. Pemuts CJIAY: a) MaTpudabIM MeTO0M; 0) MeTosIoM Kpamepa; B)

MeTonoM ['aycca

Pewenue. a) Matpuiia cucTeMbl UMEET BUJ]



T — (—1j2 ] - CTON0EI] HEU3BECTHBIX, = = | - cTonOeL cBOOOJHBIX

YJICHOB.

Omnpenenutenb cucteMbl A = -7 = 0, OOpaTHas MaTpuIla

33— 1 — =
P % s — a4 — 1

— 1 =

|
W

[To popmyie

1 = 1 = = M ey
— g4 = = — =4 — 1 |2 | o |
X =4 B= = — 1 = = k()\,l . m !

CnenoBarenpHo, X =1 x, =1, x; =1,

0) Brruncium BcrioMoraTesibHbIe ONpeeTuTen

= 1 1 1 = 1
L = — 1 — =N = = 1 —
«» = 1 2 — = © 1 ’
1 1 =
L, = = — 1 =Z2| = —7F
= = o
A =T A, =T Ay =T
=_l=T o=l oy =T
A - A - A =T

B) Beinuiem paclumpeHHy0 MaTpUIly CUCTEMBI

1 1 1 |3
2—-1 1|2
-3 2 1 |O

[TpuBenem ee k ctynerHuaromy Buay. s 3Toro mprubaBuM K dJIEMEHTaM 2-i
CTPOKH DJIEMEHTHI |- CTPOKH, YMHOKEHHBIE HA -2, a K AJIEMEHTaM 3-i CTPOKHU —

AJIIEMEHTHI |- CTPOKM, YMHOKEHHBIE HA 3.

11 1 3
0-3—-1|—=a
0 5 4 =

[TpubaBum K 3-i1 CTpOKe, YMHOKEHHOM Ha 3, 2-10 CTPOKY, YMHOXKEHHYIO Ha

5.
11 1 3
0-3—-1|—=a
0O 0 7 7

PacmmpenHas marpuiia npuBeeHa K CTYIIEHYaTOMY BUJLY.

COOTBCTCTBYIOIH&SI €M CUCTEeMa UMEET BU

e _— - — =
e — —



o 7
W3 nocienHero ypaBHEHNs HAMAEM X3 = = =1, U3 BTOPOTO ypaBHEHHUs

4—x, 4-1 ,
X, = *=——=1, M U3 MePBOro X =3—x, —x; =3-1-1=1,
3 3

BexTopHas aareopa
Onepanynu HAJl BEKTOPpaMH
CkaJjisipHoe npou3sBeeHNe BEKTOPOB

Bexmopom Ha3bIBAIOT HAIIPABJICHHBIA OTPE30K, KOTOPHIH MOYKHO
nepeMeniaTh napawuiesibHO caMoMy ceoe.

BeKTOpHI @. » Ha3bIBAIOTCA JIUHELHO-He3A6UCUMBIMU, €CTTA A, + A,b =0
< 4, =4,. B IpOTUBHOM Ci1y4yae, OHU JUHEHHO-3aBUCHMBI.

Jnunoui (mooynem) eexmopa Ha3bIBae€TCS ITTMHA OTPE3Ka, H300pakaroiero
BekTop. Juna @(x,») onpemensercs no GopMyie @ =+/x> +° .

BekTopbl Ha3bIBAKOTCS KOLIUHEAPHbIMY, €CIIH JIEKAT HA OJHOU MIPSAMOM WIIH
Ha TapaJJICIbHBIX TPSIMBIX.

BekTopbl Ha3bIBAIOTCS KOMNAAHAPHBIMU, €CITU JIEKAT B OJHOU MJIOCKOCTH
WM B TIAPAJUICIIBHBIX TUTIOCKOCTSIX.

JInHEeNHBIMH OnIepalysAMU C BEKTOPAMU SIBJISIFOTCS:

1) ClHOXEHHE: G+b =(x,y,,2,) (X2, ¥5,2,) = (X, + Xy, ), + V2,2, +2,) ;

2) YMHOXXEHHUE Ha YUCIO0 Ad = A(x;,¥,,z,) = (Ax;, Ay, 4z)).

VYT7bl HAKJIOHA & K OCAM KOOPJIWHAT Ha3bIBAIOTCS HANPABIAIOUWUMU

KoCuHycamu.

MIpUYEM

cos’a+cos’ f+cos’ =1,

IIpoexyueii sekmopa ¢ Ha OCb / Ha3bIBACTCS YHUCIIO
i0 d = |d|cos
rae ¥ - yroii HakjoHa BEKTOpa d K ocH /.
Cranapuvim npoussedeHuem &.b Ha3bIBAETCS YUCIIO
(5,5):5-5 = |Zt‘—|i;‘<cosga‘

B xoopnunatHo popme



(@, b)y=d-b=xx,+yy, +2,2,.

Veon mesncdy eekmopamu G. b omnpenensercs mo Gopmyiie

Q)
ol

cos@ =

S

Ipumep. Haiitt IIMHY d =G +b +¢ ¥ PA3IOKUTh €T0 110 &@. b , €CITU

=

a=3,—1).,b=(,-2),¢=(11),

Pewenue. Hatinem koopauHaTel d =d+b+¢ = 3.—D+(1L,—2) + (=L 1) = (3,-2)

JUIHHA BEKTOPA d = /x* + »* =4/3% +(-2)* =13,
Pa3noxuTh 1o &, » - 3HAUUT, PEACTABUTD B BUJIE d =a-d+f-b . Jns
ONpENICNICHUs] <> /£, 3aIUIIEM B BUJIEC

a-G-D+f-(1,-2)=G.-2)

N
[ e + 57 = 3.
l—e—25=—2.
4 3 - 4. 3-
Penms cucremy, monyunm « == p= 5,TO€CTh d = _a+5h
IIpumep. Haiitu yron Mexy BEKTOpaMU a+b U d—b , €ClH
b T
al = 4, 5‘2340:_‘
al :
P cosg = GrbNG—b) la® —|p| _
eulenue. @vblla—p o fap va@m b Jal —2@.m - |p
4% - 3° ;

\/43 +2-4~3~Cos§+33 -\/43 —2-4~3‘Cos§+33

BekTOopHOE M cMelIaHHOE NTPOU3BEACHUSI BEKTOPOB
Bexmopnvim npoussedenuem &, b Ha3BIBACTCSA YUCIIO
[Et, 1;] =aGxb = ‘5|»|E|-sin@'
B xoopnunatHoit popme

7. 5] — &7 == 5 —

Fa v s |
IInowaow napannenocpamma, TOCTPOCHHOTO Ha BEKTOpax ¢ W b paBHA
MOAYJIIO UX BEKTOPHOI'O IIPOMU3BCIACHU .
IInowaob mpeyzonvruxa, TOCTPOSHHOTO Ha BEKTOpPax d W A PaBHA

IMOJIOBUHC MOAYJISI UX BEKTOPHOTO ITPOU3BCACHHA.



Cmewiannvim npoussedenuem @, b, ¢ Ha3bIBACTCS YHCIIO

ey ) =,

abE: = T = ffﬁ,

Ob6vem napannenrenuneda, NOCTPOSHHOTO HA &@. b, ¢ , paBEH MOJIYJIIO X
CMEIIAHHOTO MPOU3BEICHHUS.
IIpumep. Haiiu BEKTOp o , OPTOTOHANBHBIN & = (1.2.3). b = (—7.0.2), uIs
KOTOPOT0 CKaJIIpHOE MpousBeaeHue ¢ < = (1.1.1) papno 3.
Pewenue. ickomblii BEKTOP KOJUTMHEApPEH & x b . ClIeJ0BaTEIbHO, OH PaBEeH
A(a@xb).
vy A
. 5] = ci =<5 — 1 2 3| =c(a.—23.1a)
o =2

Torna d = (44,—234,142),

) 1)

. 24(1269 42}
575 5

d-¢=42-1-232- 141421 =54 =3 2= -_=d =
5. 3apanus pacuyérHo-rpadpuyeckoit padorsl Nel.

3apanuel. /laner matpunsl A u B. Haiigure matpuny C.

(235 (1-21)

1. 4= .H:‘ LC=24+38
. | 2-4 432 .
(74 =14y
2 A= ()—SJ.B: I 2| c=38-24
L2 L 6 3
4 1-—-3 (6 1 37
3 A=|2 o—-a|l.B=l0 3 0|l C=34—85
: 0o 3 s (1—a 1 :
(o —117 6 33
4 A=|7 -3 . B=|0 2| C=4a+28
: lo —2) 1—8
501
—2 1-5 ]
5 1:[ L B=|3 0, C=2B-4
4 3-2
4-2)
f(—a4 213 o —2 1
6 {=| -1 0-—2|8B=5 1 3 L C=24) +8B
31 0 ) 2 0 1
(3-1) ) .
2 1 0
7 i=|6 8 3:{ J(: (428
. -7 1-2
lo 3)
— 1 6 3
8 A= s—7 |.B=|0 2|c=24a" -8B
: 3 1-8 )
3 2-11 —2 —2 1
9 A=|—-1 2-2 . B=[1 1 18 |Cc=024y =8
: L3 1 17 ) l2 o 1 :
2 —16) 6 30
10 A=|6 -3 | B=|10 2| C=4a+158
: lo —2) 1 -8

3apanue2. Haiinure npousBeneHne MaTpul A - B WM 3HaYCHUE

MaTpU4YHOro MHoroujaeHa. CyliecTByerT JIiM Ipou3BeaeHue B - 47

- ~

1 = — =W S —

=N

1
=
=

. oy



6. f(x)=2x" —5x+3,

)

7. f(x)=3x" +2x-35,

|
1

2
1

3-2
1 4

A

|

8. f(x)=x"—-7x"+3,

1 1 —1
2 —1 1
1 o —1

[ N

J,

4 1 — 3 0 [s3 1 37
_4:(2 O —al.z—=|0 3 0O
Lo 3 s 1 —a )
9. f(x)=12x" +5x+3,
-6 3 37-11
A= ,B=
-10 1 12 4)°
o o [ 1 1 —1
10 A =] a4 1 77{.3:(871 1|
: 1oz 3 ) L1 o —1

— 3 1
1 - — m —
: n o 1
= u 1
2 — u —
: n — =1
n n n
3 - — m a1
‘ n Ca- n
—a u =
3 - —a
4. < =1 =
- n ==
5 < > =1 <>
: n — n
- - n n
- p—— | =) p——
6 . = - = (8
- D | 5 n L -
—— - n - B
Lo —a= B =
- — — ——
— — — —
m [~ —m -
— p—— e} ™ ™
8 . == - -~ -
- D - = - [ =t———
= | e ™ ™
= | p— e} - Lo
9. L - == 1
- D - e n - m



N == ] n
. - e — B — -
- T

3ananued. Haiimute oOpaTHyio Matpully /g matpunbl 4. Choenaiite

POBEPKY.
= = — 1
1 - — = — 1 =
- «» ] y
" 1 — = — 1 ™
2 = :| — = - = J
: L = = — = e
1 = s ~
3 - = =t = 1
= 1 1
= 1 = ™
4 = :| 1 > 1 J
. .
1 =13 =
'S 1 (&} 1 ™
5 = | = 1 «»
— = = =1
' = = — ™
6 — 77| = 1 «» !_
: . — 1 — = = p,
" = — 1 = ™
7 T :| - = = J
1 1Oy —— ] B
S | m E m T
| | = | o) punn=_]
o —
8 N o = ]
S e ) ] n - .
v = = =3
9 er QU =c» — 1 's}
L— 1 — = =
. = — 1 = T
10 I | = 1 = == = |
: L1 | IS —— 1 <> >,

3aganmeS. Peminth cucteMy JIMHEMHBIX aJIr€OpanyecKUX ypaBHEHUHN TpeMsl
crioco0amu:
-meroaom ["aycca

-no popmynam Kpamepa
-CpeICTBAMU MAaTPUIHOTO UCUUCIICHUS

1. = - = == - 2.

T A== . F-t = T 8

3aganmne6. Haiitu nuHeliHy10 KOMOMHAIIMIO BEKTOPOB.



[—

A S AN T R

3@+4b—7,THe a@ = (4.1,3), b = (1,2,—2), ¢ = (10,8,1).
2d+3b+4c,r0€ G = (1,2,0), b = (2,1,1), ¢ = (—1,1,-2).

(@,b)é +3(b,&)b ,Tae d@ = (4,1,3), b = (1,2,—2), & = (10,8,1).

4G +19b — & ,THe @ =(2,—4.,3), b = (10,—5,—2), ¢ = (187,8.1).
18G +3b +7¢ ,Tle @ =(—6,2,0), b = (54,1,1), ¢ = (—90,1,—2).
(G@,b)eé +13(b,E)b ,THE d = (45,—9,3). b =(1,2,—2),¢ = (131,9,1).
13G +6b —& ,Tae d =(—10,1,9), 6 =(1,7,—2), ¢ = (10,5,1).
—5G+4b +4¢,TA€ d =(—7,2.0), b = (—5,1,1), & = (—1.1,-2).

2(ad,b)é +7(b, )b THe d = (4,—8,3), b =(90,2,—2), & = (10,8,1).

10. 14G +195 — & ,10€ @ =(—4,—4.,3), b =(113,—5,—2), ¢ = (17,3, 1).

3apanue7. Haiitu ckanspHoe mpou3BeI€HUE BEKTOPOB U YIOJl MKy HUMH.

1.

.d=(2,1,-2), b =(0,—2,-3).

d=(0,4,—3),b =(—1,2,2).

L d=(4,1,3),b =(,2,—2),
Ld=(1,2,0),b =(2,1,1),
.ad=(4,13),b =(,2,—-2),

2
3
4
5
6.
7
8
9

a= (1’43_7)3 E = (_13 25 2)'

.d=00,1,—5), b =(3,—2,-3).
. a:(_1451153)752(3723_2’).

La=(13,2,0),b =(24,1,1) .

10. @ =(51,1,—3),p =(1,2,—2),

3ananue8.
1. Jaubl Touku A(2.—1.4). B(4,0,2)  HailTu MOy b U HAIIPABIICHHE

BEKTOpa AB

2. Haittu |24 + 35| ecnu @ = (1.5,0,—4), 5 = (0,0,4)

3. Ilpu KaKoM 3HaUeHHH /1 BEKTOpHI 4 = (3.—2,1) u b = (1,4,0.5)

OPTOTOHAJIBHBI?

4. Haiitu (&.d). ecnu © =5a+b.d =4a—b.|al = 2.|p| = 3. 3 yron Mexay

BEKTOpaMH & u H 1207,

5. Beuucauts 1€, ecnu € = 5@ —25.|a| = 3.|5| = 4. 3 yron Mexk/y BEKTOpaMH

aub 60°.

6. Beraucnuts (a —5)°, ecin |él = 2v2.[5| = 4. 3 yron MexIy BEeKTOpaMH & U



b 1357,

7. HaitTu BHewHu yron B B TpeyroibHuke ABC | ecnu
A(2.,—1.4), B(4,0,2), C(2,—3,1).

8. Haiitu yron Mex/y BEKTOpaMHM & +b U a—b , eciu 14l = 1. |»| = 6. a yron
MEX]y BEKTOpaMu < U b 60° .

9. Haiitu © =2a.d =5 —a.l|e|.|d|. 4°.(¢. &) yron MexIy BEKTOpaMu &, d |
ecm @ =(2.—1.—2).b = (8.-4,0).

10. TTocTpouTs mapamnenorpamm Ha Bektopax O4 = (1.1,0), OB = (0,—3.1),
OnpenenuTs AUaroHaId U UX JUTUHBI.
3ananue9.

1. Beraucnurs |€.d |, ecim

c=a—-3b,d =-2a+b,d=(-1,0,3), b =(1,1,2).

2. Haiitu |[€- <], ecoiu @ =4d —25.d = —a +35.|al =|5| = 2. 4 YIOII MEKIY
BEKTOpaMH d U b 30°.

3. Beruncnuth miomaas TpeyroibHuka ABC | ecnu
A(2.-2.3), B(—3.-6,0), C(4,—3,—1).

4 Jlexxat mu Toukn A(2.—1.—3), B(—4.1.—2), C(0,—-6.,3), D(—12,-2.5) g
OJIHOM TIOCKOCTU?

5. JIexar m Toukn A(1.—2.3), B(0,1,0), C(1.2,—1), D(4,—-1,7) B
OJIHOM IJIOCKOCTH?

6. HaliTi cMermaHHOe MPOU3BEICHUE BEKTOPOB « = (2, —2,6) b=(—6.6.3),
A= (3,-2.5) .

7. Haiitu o06bem Tetpasapa ABCD , BBICOTY BP , TIOIIAIN TpaHei
TeTpa’pa, eciu A(1.—3.—5). B(—=1.2,—4). C(0,0,—-2), D(-6,—1,—2)

8. Haiitu o0beM TeTpasipa ABCD | BbIcOTY BP , MEIMaHbI TPaHeEH,
IJIOIIAIU TpaHel TeTpasapa, eciu A(2.—1.2), B(5.5.5), C(3,2.0), D(4.1.4) |

9. BoluncnuTh MII01a b MapajuieaorpaMma, IOCTPOCHHOTO Ha BEKTOpax
a=5p+2q.b=p—3q, JUIMHBI THarOHAJIEN MapajieorpaMma, yroil Mexay « U -,
U TIPOCKIUIO < Ha b .

10. Beruncnuth 00beM napasuiesienunea, HOCTpPOEHHOIO Ha BEKTOPax
€ =6 1105, d =3G 6b. f =3a—6b.|al—1, |b|=2. g YTOJI MEKY BEKTOPAMHU & U

b 135°,



3agannel(.

1. Hanmucate ypaBHEHMS BBICOTBI, IPOBEACHHON U3 BEPIIUHBI A , U
MeJIMaHbl, TPOBEJAECHHON U3 BEPIIUHBI B , TpeyrojibHUKa ABC , eciaun
A(—=1,—-5), B(3,.— 1), C(.,—2).

2. Hanucatp ypaBHEHHE CTOPOHBI KBaapara ABCD | ecnu 3a/1aHbl
KOOPJIMHATHI IBYX €T0 CMEXHBIX BepmmH A(1,—1), B(—3,3).

3. Hanucate ypaBHEHHE NPSIMOi, KOTOpasi HPOXOAUT uepe3 Touky 1(8.6) u
o0pasyeT ¢ KOOPJIMHATHBIMU OCSIMU TPEYTOJIbHUK IUIOMIAAbI0 12,

4. BerynuciauTh paccTosiHue OoT Touku <1(5.4) 1o npsamoii, npoxoasiiei
yepe3 Touku B(1.—2). C(0.3).

5. Hamucatpb ypaBHEHUS IPSIMBIX, IPOXOIAIUX yepe3 Touky 4(1.4)  ongHa
13 KOTOPBIX MapajuiesibHa, a Ipyras NepreHauKyJsIpHa IPAMON —2x +5y =2 = 0.

6. Hanucatp ypaBHEeHHE NPSIMOM, KOTOpAsi TPOXOJUT Uyepe3 TOUKy ~A(—1.5)
Y TOUYKY NEPECECUEHHUS MPSAMBIX X +3y—1=0 y 4x+5y+7=0.

7. HanucaTh ypaBHEHHE IIOCKOCTH, NPOXOAsIIeil uepe3 Touky ~1(1.1,2)
MEPIEHIUKYJISIPHO BEKTOpY AB , ecau £(—1.2.3).

8. HanmcaTp ypaBHEHHE INIOCKOCTH, IPOXOASIIEN Yepe3 TOUKY
A(—=1.2,—3) papajiyieNbHO MJIOCKOCTH, 33IaHHON ypaBHEHUEM 4x +y —2z+2=0.

9. Hanucatp ypaBHEHUE TUIOCKOCTH, Tpoxoadiel yepe3 Touky ~4(1.—1,3)
Y OTCEKAIOLIEH Ha KOOPAUHATHBIX OCSIX PABHBIE OTPE3KHU.

10. HaiiTu yron Mexay MiaoCKOCTSIMU, 3aJJaHHBIMU YPaBHEHUSMHU

xf\/Eerzfl:O u x+ﬁyfz+3:0.

6. Kpurepun oueHkM pacyeTHO-rpaguyeckoi padoTbl M THIOBbIE
OIIMOKHM IPHU ee BHINOJTHECHUH.

Kputepun olieHKH pacueTHO-rpaduieckoil paboThl:

OLICHKA «3a4TEHO» BBICTaBIsIETCA OOydYarouieMycsi B TOM cllydae, €Ciu Bce
3a/1a4d PELIEHBI, K 3a1a4aM IIPUBEICHbI IOSICHEHHUS;

OIICHKA «HE 3a4TE€HO» CTAaBUTCS B TOM CcCllydae, €Clu Kakas-Tn0o 3ajada
OTCYTCTBYET WJIHM MPUBEIAEHBI HEJOCTATOUHBIE MTOSICHEHUS K PELICHUIO 33/1a4u.

[Tporpamma mucturinHbel «MateMaTtukay A 00ydaroIlIuXCcs HalpaBICHUS
noarotoBku 38.03.02 «MeHeKMEHT» TpeJrojiaraeT BBIIOJIHEHUE PAaCUYETHO-
rpadudgeckoii paboThl, B KOTOPOU mpeyioxeHsl 10 3agaHmii.

TumnoBbie OMMOKY MPHU BBITIOTHEHUU PAaCYETHO-Tpaduieckoi paboThl



[Tpu BEIMOTHEHWH pacueTHO-Tpadudeckoir paboThl MO MAaTEeMAaTHKE YacTO
BCTPEYAIOTCS CICAYIONMINE OIIMOKH:

1. He cobmtoiens! mpaBmiia 0hOpMIICHHS pacdeTHO-TpapuIecKoil padoThI.

2. He BwimepkaHa CTpyKTypa pacdeTHO-rpapuIecKoil paboThl (OTCYTCTBYET
OoubmuorpaduyecKuii CIUCOK, TEOPETUUECKAs YacTh K 3a7a4e U T. 11.).

3. He ykxazanpl eIUHUIBI U3MEPEHUS TIOTYYCHHBIX PE3yIbTaTOB.

4. B 3amade OTCYTCTBYIOT BBIBOJBI WJIM COJECPKMMOE BBIBOJOB K 3ajade
HEKOHCTPYKTHUBHBI.

5. OtcyTcTBHE TOTOBHOCTH OOYyYaIOIIErocsi OTBEYaTh Ha TEOPETUUYECKUE
BOIIPOCHI, SIBJISIONTUECS OCHOBOM ISl pEIICHUS 3a/1a4H.

6. He cobmoarorcsi mpaBuiia MaTeMaTHYECKOTO OKPYTJICHUS MOyYEHHOTO
pe3yIbTarta.

7. 3ajgaHure Ha pacyeTHO-rpaPUUECKyr0 pabOTy BBIMOJIHEHO HE MO CBOEMY
BapHaHTYy.

7. PexoMeHayemasi quTeparypa

@) OCHOBHas Tumepamypa

1. CoopHuK 3a1a4 1O BbICLIEH MaTeMaTuKe: yueoHoe nocodue. 1 kype / K.
H. JIynry [u ap.]. - M. : Alipuc-nipecc, 2010. — 592 c.

2. COoopHUK 3a/1a4 1O BhICIIEH MaTeMaTuke: yueOHoe nocodue. 2 kype / K.
H. JIynry [u ap.]. - M. : Alipuc-nipecc, 2006. — 576 c.

3. baBpun U. U. Briciias matematuka : yueOnuk / M. U. baBpuH . - 2-e u3n.,
nepepad. u nom. - M. : BJIAZIOC, 2004. — 560 c.

4. unaues, B. C. 3agayHuk no BBICIICH MaTeMaTUKe : yaeOHOe 1mocooue
s By3oB / B. C. Illumaues. - 6-¢ uzg., crepeorun. - M. : Beicur. mik., 2006.
—304 c.

5. lllunages B. C. Beicmias maTeMaTnka [ DIeKTpOHHBIN pecypc] : yueOHUK /
B.C. lllunayes. - M.: HUIl UTHO®PA-M, 2015. - 479 c. - Pexxum goctyna :
http://znanium.com/catalog.php?bookinfo=469720

6. Briciiast MmaTeMartrka B yIpaKHEHHSIX U 3a7ja4ax : yued. mocodue Jist
By30B. B 2-x u. Y. 1 /II. E. Janko [u gp.]. - 6-e uzn. - M. : OHUKC : Mup u
O6pa3zoBanue, 2006.

6) oononnumenvHas aumepamypa

1. ITucemennbii, JI. T. KoHCIIEKT JEKIIUH MO BRICIISH MaTeMaTHKE:
TpUAIATh mecTh Jekiui. B 2-x yactsax. Y. 1/ 1. T. IluceMeHHbIi . - 6-¢
u3a. - M. : Alipuc-ipecc, 2006. — 288 c.

2. Boironckuii, M. 5. CipaBouHUK MO BBICIICH MaTemaTuke / M.

S. Beiroackuid. - M. : Actpens; ACT, 2005. — 991 c.

3. Huckynos, H. C. JluddepennmanbHoe U HUHTETPATLHOE UCUUCIICHUE:
yue0. mocobue. B2 1. T. 1/ H. C. ITuckynos. - 13x. crepeotwnr. - M. :
HNurerpamn-IIpecc, 2004. - 416 c.

4. Naaunos KO. M. Marematnka: Yue6. mocooue / KO.M. Jlanunos, JI.H.
XKypoOenko, I'.A. Hukonosa u np.; [Tog pen. JI.H. XKyp6enko, I'.A.
Huxonosoii; KI'TY. - M.: UHOPA-M, 2006. - 496 c.

5. bepesuna H. A. Matematuka: Yue6Hnoe nocooue / H.A. bepesuna, E.JI.



http://znanium.com/catalog.php?item=booksearch&code=%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0#none
http://znanium.com/catalog.php?item=booksearch&code=%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0#none
http://library.polytech21.ru:81/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=MGOU&P21DBN=MGOU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D0%BA%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%9D.%20%D0%A1.
http://library.polytech21.ru:81/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=MGOU&P21DBN=MGOU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D1%8B%D0%B3%D0%BE%D0%B4%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9C.%20%D0%AF.
http://library.polytech21.ru:81/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=MGOU&P21DBN=MGOU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9,%20%D0%94.%20%D0%A2.
http://library.polytech21.ru:81/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=MGOU&P21DBN=MGOU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B8%D0%BF%D0%B0%D1%87%D0%B5%D0%B2,%20%D0%92.%20%D0%A1.
http://library.polytech21.ru:81/cgi-bin/irbis64r_11/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=MGOU&P21DBN=MGOU&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B0%D0%B2%D1%80%D0%B8%D0%BD,%20%D0%98.%20%D0%98.

Makcuna. - M.: 1] PUOP: HUL] Uudpa-M, 2013. - 175 c.

8. Ilepevyenn pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIMOHHOM
cetu «AHTEepHET», HEOOXOAUMBIX i Hanucanusa PT'P

1. eLIBRARY.RU [DnexTpoHHBIH pecypc] : aneKTpoHHas OubanoTeka. —
Pexxum nocryna: http://elibrary.ru/defaultx.asp

2. Znanium.com [DJEKTPOHHBIN pecypc] : AIEKTPOHHO-OUOINOTEUHAS
cucrema. — Pexxum nocryna: http://znanium.com

3. «Kuura®oH» [DneKTpOHHBIN pecypc] : 3JEKTPOHHO-OMOIMOTeUHAs
cucrema. — Pexxum nocrymna : http://www.knigafund.ru

4. DnexTpoHHbIi Katajgor HanmonanbHou 6ubnuotexku YP [DnexkTpoHHbIN
pecypc]. — Pexxum noctyna: http://www.nbchr.ru.

5. M3patensctBo JIAHD [DnekTpoHHbIN pecypc] : 3IEKTPOHHO-
oubnuoTeuHas cucrema. — Pexxum moctyma : https://e.lanbook.com/



https://e.lanbook.com/
http://www.nbchr.ru/
http://www.knigafund.ru/
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