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1. eab 1 oprann3anus BbINOJHEHUS PacieTHO-rpaduieckoii padoThI

B cooTBercTBUU ¢ yueOHBIM IUIaHOM O crienuanbHOCTH 23.05.01 «Ha3zemHbIe
TPAHCIIOPTHO-TEXHOJOITMYeCKHe CPeACTBA» OOyYaronIuecss B MPOLECcCe U3yUYEHUs
JUCLMILTUHBI «MaTeMaTuka» BBIOIHAIOT pacueTHO-rpaduueckyto padbotyNel.

Heas pacyerHo-rpaduyeckoii padOThI - BBIABUTH 3HAHUA CTYJCHTOB
METOJOJIOTUYECKUX OCHOB MATEMATHKH, YMEHHUE NPUMEHATh 3TH 3HAHUS B aHAJIU3E
COLIMAIBHO-DKOHOMHYECKUX  SIBIEHWM,  MPOU3BOAUTH  pacyeTbl,  IPUBUTH
0Oy4aroIIMMCsl HaBBIKM CAMOCTOSITENIbHOM padOThl ¢ MPUMEHEHHUEM MaTEMaTUYECKUX
METOOB.

B xozae BbImonHEHUs pacueTHO-Tpaduueckoi padoThl 00yYarOUTUHCS JOJIKEH
NPOSBUTH yMEHUE CaMOCTOSITENIbHO paboTrarh ¢ y4eOHOM ©  HAy4dyHOU
MaTEMaTUYECKON JUTEPAaTypol, IPUMEHATh MaTEMaTUYECKYyH0 METOJOJOTHIO B
aHaJIM3€ KOHKPETHBIX JaHHBIX, YMETh BBIYUCIISITH MIPEAEIIbI, HAXOAUTh IPOU3BOIHBIE,
HAaXOJIUTh UHTErPAJIbI.

PacuetHo-rpadudeckas pabora HOKHA OBITH BBITIOJIHEHA W TPENICTABIEHA B CPOK,
YCTaHOBJICHHBIN TpauKkoM y4eOHOTo mpoIliecca.

BoinosHeHue pacuyeTHO-rpaduueckoi padoThl BKIIOUAET CIEAYIOLINE ITAIbI:
O3HAKOMJIEHME C NPOrpaMMON JTUCUUIUIMHBI «MaTeMaTuka», MEeTOAMYECKUMU
PEKOMEHJAIMSIMU T10 BBIMIOJHEHUIO PaCYeTHO-Ipauueckoil paboThI;
npopadoTKa  COOTBETCTBYIOIIMX  pPAa3AeioB  METOAOJOTMHM  MAaTeMaTUKU  TI0
PEKOMEHIOBAaHHOM y4eOHOU JTUTEpaType, KOHCIIEKTaM JIeKIUHT;

BBIIIOJIHEHUE PACYETOB C IPUMEHEHUEM OCBOEHHBIX METOJIOB;

3aBepiieHHas paboTa MpeACTaBisieTcs Uil TNPOBEpKU Ha  Kadeapy
IPEI0IaBaTEN0 B YCTAHOBJICHHbIE YUeOHBIM IpaukoM cpoku. CpoK MpPOBEPKH HE
O6onee 5-7 puel. IlpemomaBarens TpoBepsieT KauecTBO pabOThl, OTMEYaeT
MOJIOKUTENbHBIE CTOPOHBI, HEJOCTAaTKU padoThl U olleHuBaeT ee. OOyyaromuecs, He
MOJIFOTOBUBIIKE pacueTHO-rpapuueckyto padoTy, K 9K3aMeHYy HE JJOIYyCKalOTCA.

2. Bbi0op BapuaHTa M CTPYKTYpPa pacyeTHO-IrpauuecKoi padoThl

3amaHusi A pacdyeTHO-Tpauueckux padoT COCTaBISIOTCS MPEnojaBaTeleM,
KOTOPBIN BEJET NaHHYIO TUCUUIUIMHY, U YTBEPKIAI0TCS Kadeapou.

Homep Bapuanta pacyeTHo-rpaduueckoil paboTbl BbIOMpaeTcs 00y4arolmuMCs
o nocieaHe nudpe B mudpe Homepa 3a4eTHOM KHIKKU. Tak, Hampumep, eciu
nocnennsas uudpa mudpa 1, To 00yyaromuiicst BHIIOIHAET PACUETHO-IPaPUIECKYIO
paboty no Bapuanty Ne 1.

ITpu BBITIOJTHEHU U pacyeTHO-TpaduIecKoit paboThI HE00X0IUMO
IIPUAECPKUBATHCS CIAEAYIOIIEH CTPYKTYPBbI:

 TUTYJIbHBIN JIUCT;

o BBEJICHUE;

e pacyeTHas 4acTh;

* 3aKJIFOUYCHHUE;

e CIIUCOK UCITOJIb30BAHHOM JINTEPATYPHI.



TuTyabHBII JIMCT SBISETCS TEPBOW CTpaHUIICH pacueTHO-rpaduIecKoi
pabotel. O6paser ero ohopmieHus npuseacH B [Ipunoxerun 1.

Bo BBeeHMH cojiepkaTcs 00IIKe CBEICHUS O BBIMOJHEeHHOK padoTe (0,5-1 ¢.).

B pacuyerHoil yacTm oOydaronMiicss AOJDKEH MOKa3aTb YMEHHE MPUMEHSTH
MaTeMaTU4YECKUEe METOJAbl PACueTOB, PACCUUTHIBATH HEOOXOAMMBIE JaHHBIE, JENaTh
Ha UX OCHOBE apTyMEHTUPOBAHHBIE BBIBOJIBI.

VYcnoBus 3aad B pacyeTHOM 4YacTH JOJKHBI OBITh MPUBEIEHBI TMOJHOCTHIO.
Pemiennie 3amad cieayeTr COMpPOBOXKIATh Pa3BEepPHYTHIMU pacyeTaMH, CChLIKaMHU Ha
MareMatudeckue ¢GopMyJibl, aHAJW30M M BBIBOJAMHU. 3aJadd, B KOTOPBIX JIaHbI
TOJIBKO OTBETHI 0€3 IPOMEKYTOUHBIX BHIYMCIICHUN, CYUTAIOTCS HEPEIICHHBIMH.

Bce pacueTbl OTHOCUTENBHBIX MMOKa3aTeNe HY)KHO MTPOU3BOAUTH C MPUHSITON B
MaTeMaTHKe TOYHOCTBIO BhIUMcIeHU: K03 duimentsl - 10 0,001, a mpomeHTsI - A0
0,1.

Crnemyer oOpatuTh 0c000€ BHHMaHHE HAa BBIBOJbI, KOTOPBIC JOJKHBI OBITH
000CHOBaHHBIMH, TIOJTBEPKAATHCS MPEABAPUTEITHHBIM  aHAIN30M [HU(PPOBOTO
Marepuarna.

B 3akarouenuu pacueTHo-rpaguueckoil padotel (1 c.) B kpaTkoil ¢opme
PE3IOMUPYIOTCS PE3YIBTATHI paOOTHI.

[Tocne 3akmo4eHUs] MPUBOAUTCS CIIMCOK JIUTEPATYPhl, BKIIOYAOIIUN TOJIBKO TE
WCTOYHUKH, KOTOpbI€ OBLIM HCIOJBb30BAHBI IPU  BBINOJHEHUU  PACUETHO-
rpadguyeckoil paboThl U HA KOTOPHIE UMEIOTCS CCHUIKHA B TEKCTE PaOOTHI.

[Ipu onucanuu TUTEPATYPHBIX UCTOUHUKOB HEOOXOIUMO YKa3aTh:

o (haMUJIMY U UHUIMAJIBI ABTOPOB;

 HA3BaHUE KHUTH, COOPHUKA, CTAThH;

¢ MECTO U3AHUS;

o U3/1aTENIbCTBO;

o TOJ1 U3AHUS;

¢ KOJIMYECTBO CTPAHUI] WM KOHKPETHBIE CTpaHULbl (TOCIEIHHE B Ciyyae
CCBUIKHM Ha CTaThIO UJIM CTATUCTUUYECKUN COOPHUK).

CrangaptHblid popMat ONnucaHus UICTOYHUKOB MPUBEJIECH B CIIHCKE JTUTEPATYPHI.

3. TpeGoBanusi K 0pOPMICHUIO PACYETHO-TPapPUIECKO padOThI

[Ipu oopMieHUU pacueTHO-TpaduuecKon paboThI HEO00XO0AUMO
PYKOBOJICTBOBATHCSI CIICTYIOIIUMU TPEOOBAHUSIMMU:

1. O6bem pabotel - 10-15 crpaHuil TekcTa Ha CTaHIAPTHBIX JIUCTax
¢dopmaTta A4, HaOpaHHBIX Ha KOMIIBIOTEPE C UCTOIB30BAHUEM TEKCTOBOI'O PEAAKTOPA
WIA BpY4YHYIO (IIMCbMEHHO), TaOJMYHOTO Mpoleccopa WM JIPYTUX HPOrpaMMHBIX
cpencts (pazmep mpudra - 14 myHKTOB, HHTEpBAI - 1,5).

2. CrpaHuiubl JOJDKHBI OBITH MPOHYMEPOBAaHBI W UMETh MOJS ClieBa U
CIIpaBa HE MeHee 25 MM I 3aMEYaHN{ MPEToJaBaTels-KOHCYJIbTaHTa.

3. B TekcTe He TOKHO OBITh COKPAILEHHH CJI0B, KPOME OOILETTPUHSATHIX.

4. Bce npoMexyTouHble AaHHBIE MPOBOAMMBIX PAcy€TOB M PE3YJIbTATHI

cilIeayeT npeacCTaBIATh B ABHOM BHIC.



5. Bce Tabnuibl TOJDKHBI UMETh CKBO3HYIO HyMepaluio. [IpuBeneHHbie B
pabore wuttocTpanuu (rpaduku, AWarpaMMbl) JOJKHBI UMETh TOJPUCYHOUYHBIC
MTOJITHACH.

6. Onucanue TuTepaTypHbIX UCTOYHUKOB BBITIOJIHSAETCS B COOTBETCTBUM CO
CTaHJAPTHBIMU TPEOOBAHUSAMHU, IPUBEIECHHBIMU B MPEIBIAYIIEM pa3eie.

4. Teopernuecknii MaTepuaJ U MPUMePbI PelIeHU 32124

Martpuubl 4 onepanuu HaJl HUMHU

Cnootcenue (svlyumanue) mampuy OJUHAKOBOTO pa3sMepa MPOU3BOIUTCS

IIO3JICMCHTHO.

C=A+B, cij:al.j+b i=1,m, j=1,n.

ij?
Ymnoorcenue mampuysl Ha yucio — Kaxabld dJIEMEHT MATPHUIlbI YMHOXKAeTCs

Ha 3TO YUCIIO.

A=AB, al.j:)\bij.
Ymnoowcenue mampuyvr na mampuyy OHIPENEIIEHO, €CIM YHUCIO CTOJIOLOB
IIEPBOM MAaTpHULbl PAaBHO YHUCIY CTPOK BTOpOoW Marpuusl. lIpowssenenuem

MaTpHUIbl AmX” Ha B”XP Ha3bIBACTCS MaTpula CmXP , DJICMCHTBI KOTOpOﬁ

BBEIYUCIISIOTCS 110 (hOpMyJIe

c.=) a,b,., T . T
i ,;1 w7 i=1,m, j=1,n.

3ameHa K&)I(I[Oﬁ CTPOKH MaTpulbl €€ CTOJ'I6HOM C COXPAaHCHHCM IIOpsAAKa

Ha3bIBAETCA MPAHCNOHUposaHuem. TpaHCIOHUPOBAHHAS IO OTHOLICHHUIO K

t
matpuiie A Matpuiia o0o3Hadaercs A

Ipumep. Haittu matpurry C=2A+B' | rpe



4= L 3004

Pewenue. C=2A+B'=2:¢( | 4 b |

S L

| i
!

Ilpumep. Haiitu npousBeieHuE MaTpUIL

4= 3@){1 0il:
b

Pewenue.

A-B=¢l72 381 08)ey,
6

Onpenesauresnu

Kaxnoli kBagpaTHOW MaTpUle MOXKHO IMOCTABUT B COOTBETCTBHUE YMCIIO,

Ha3bpIBACMOC onpedeﬂumeﬂem.

Onpedenumens MaTPULIbl 8MOPO20 NOPAOKA BBIYUCIIAETCS 1O (hopmyJie

|A|:A2:detA:Z,|all Apeleyy
6



Onpedenumens MaTPULBl mpemve20 NOPsAOKA BBIYUCISECTCS 10 HPABUTLY

mpeyzonbHukos unu Capproca

‘A‘:Ag):d(?tA:(,“all 0, 0136”021 0y 023(,6&&[)

¢

Onpedenumens MaTpULIbl 6MOPO20 NOPAOKA BBIUKCISAETCS O0JIEe CIIO0XKHO.

MoxHO npumMeHnTs TeopeMy Jlamaca.

Teopema Jlannaca. Omnpenenurtens KBaJAPAaTHOW MAaTPULbl PAaBEH CyMME

IIPOU3BEICHUI AJIIEMEHTOB KaKOW-THOO CTpOKH (CToJIOIa) Ha MX alreOpanydecKue

JOITOJIHCHUA.

§orge

|Al=det A=) a.A
j=1

Onpedenumens mpey20abHot (IUaroHaIbHOM) MaTPUIIBI paBEH MPOU3BECHUIO

AuaroHaJIbHBIX 3JICMCHTOB.

Ilpumep. BprYUCIUTH ONPENCIUTENL MATPHULIBI U

MpaBUIIY TPEYTOJIBHUKOB; 0) C TTOMOIIBIO areOpanyecKux JOTOTHEHHH.

Pewenue.

A=31-4+(=1)-(=3)-(<2)#(~1)5-2-(~1)-1:2-35-(=2)—(~1){(-3)-4=
=12-6-10+2+30-12=16.

0) Haiinem anreGpandeckue AOMOJTHEHUS 3-i CTPOKH.

a) 10



A31:(_1)3+1Z’|_1 Zlé,|(}(-) A32:(_1)3+2[’| 3 _(‘,1&“)[’

Ay=(-1)cl 3 ~1eeg

Torma o reopeme Jlarutaca
|Al=det A=ay, Ay +ag, Ay +ayy Ay =2:(—4)+(=2)-( - 12)+4-0=16.
Paur maTpuusi

OobpaTHass maTpuna

KBaz[paTHa;{ MaTpuia Ha3bIBACTCA H€6blp09f€0€HHOﬁ, €ClIn €C OIpCACIINTCIIb

OTJIMYCH OT HYIJIA.

« o -1
Obpamnoii mampuyeti A UIs MaTpuibl A  Ha3bIBACTCS MATpPHUIIA, IS
o -1 _ —-1__
KOTOpPOW CHpaBeyIMBO paBeHcTBO A A=AA "=E | tne E - enunununas

MaTpHuIia.

OOpatHas  Marpuua A ONpeAeieHa TOJBKO IS  KBaJpaTHBIX

HEBBIPOXKJICHHBIX MAaTPHUIl U MOXKET OBITh BEIYUCIICHA IO (hopMyJie

41
A 1:W[Ay)f.

Teopema o panzce mampuysi. PaHr MaTpullbl paBEH MaKCUMaJIbHOMY YHUCIY €€

JIMHEHHO-HE3aBUCUMBIX CTPOK HJIN CTOJI6HOB.

Ilpumep. Haittu maTtpuity, oOpaTHYIO K MaTpHIIE
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Pewenue.

I -1 Ly

1 cnoco6. Haxonum omnpeaenuTeab MaTpHUIlbI b 3HaYUT

MaTpuliia UMeeT 0OpaTHYIO.

21-1 100
AlE=(i5 244, )0 10
734 001
! 6

[IpubaBumM Kk smemMeHTaM 2-W CTPOKH, YMHOXKEHHOW Ha 2, 3JeMEHThI 1-if
CTPOKHM, YMHOKEHHOM Ha -5, a K d3JIeMeHTaM 3-i CTPOKH, YMHOXXEHHbIM Ha 2,
AJIEMEHTHI |- CTPOKH, YMHOKEHHBbIE HA -7. [lomyunm

21-1 100

2
0-115 )=7 0
0 L

0
)

K snemenTam 3-ii cTpoKM MpuOaBUM 3JEMEHTHI 2-i CTPOKH, YMHOKEHHbBIE HA -

1.
21-1 100
(0-1Bg; )52 0)
002 )-2-2 2
6 o

K 1-#1 ctpoke, yMHOXKEHHO# Ha 2, mpubaBuM 3-10, a K 2-H, YMHOKEHHOU Ha 2,

3-10 CTPOKY, YMHOKEHHYIO Ha -13.

420 0-22
002 )-2-2 2
6 i

C1oXKuM 31€MEHTHI 1-11 1 2-1 CTPOK.
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400 16 28 —24
([0-20g; )16 30 -26)
002 J-2-2 2

0 6

[Togenus 1-10 cTpoky Ha 4, 2-10 — Ha -2, 3-10 — Ha 2, cipaBa OT YEPThI NOIYyYUM

MaTpHILy OOpaTHYIO JJIsl HCXOIHOM.
47-6
A_lz(é)—s -1513),
)-1-11

6

[TpoBepsieM MpaBUILHOCTH BHIYUCICHUN TI0 (hOpMYyIIe
—1 -1
ANA=AAT'=E |

2 cnoco6. Haxonum anredpandeckue JTOMOTHEHUS BCEX DJIEMEHTOB MaTPHIIbI.

Au:(‘l)mé‘z ic‘% Au:(_l)l+2é‘5 id% A13:(‘1)1+35"5 %6‘%

A :(—1)2”6‘1_,1&‘(’6 A :(—1)2+2£,|2_,M|66 A =(—1)2+3&‘21,6|"’£,

2 l 0 l % ]
A31:(‘1)3+1(’|1_36‘L(’ ’432:(‘1)%26‘2_61C|Lé A33:(‘1)3+3‘3‘21&L‘L("

[ToncTaBuM HaiiieHHbIE 3HAUEHUS JOMOJHEHUIN U OTPEEIUTENs B POPMYITY

SEE
A _W(AUJ'
[Tomyunm
47 -6

A—lz(é)—8—15 13)&
J-1-11
i
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Cuctembl IMHENHbIX anrebpanyeckux ypaBHeHUM

Cucmema m nuHeUHbIX aﬂee6pauqe01<ux ypa@ueHuzZ C n HeuzeecnHoviMuy UMECT

BU]I

mll!mw X: wU||lli|IHII|IDIINIHIIHIIHHIHUIlb“

a b

rac ij -KOC—)(I)(i)HHHfEHTBI IIp1 HCU3BCCTHBLIX, M - CBO60,Z[HBIC YJICHBI.

OcHoBHbeIMU MeTOIaMu perieHust CJIAY sBisroTcs Mmeroa ['aycca, MaTpUyHBIM
meton U nipaBuiio Kpamepa. Meron ["aycca npumenum uist pemienus iaro6oit CJIAY,
B TO BpeMs Kak meToJ Kpamepa u MaTpu4Hbli METOJl MOTYT OBITh MCIOJIb30BAHbI

TOJIBKO JJISI PEIIEHUs] CUCTEM C KBAJIPATHOW HEBBIPOKIACHHOW MaTPULIEH.

Jnst  pewienuss memoodom Iaycca COCTaBISIOT PACUIMPEHHYIO MaTpHUILy
CUCTEMBI, KOTOPYIO 3aT€M C MOMOIIBIO AJIEMEHTAPHBIX MPEe0Opa30BaHUM MPUBOIAT K
cTyneH4aTomy Buay. I[lo mosiydeHHON MarTpuile BBITUCHIBAIOT HOBYIO CHUCTEMY U

peiaroT €€ MCTOAOM HCKIIIOUCHU S IICPCMCHHBIX.

Pelienrie CUCTEMBI  MampuuHbiM MemoooM WIA MemoooM 0OPAmMHOuU

mMampuywl onpeaenseTcs mo hopmyie

X=A"'"B
Ilo gpopmynam Kpamepa :
A
—_J
X;= 2
e A - ompenenuTeNh CHCTEMBI, Af - OIpEHEIIUTENIN, TOJyYEHHBIE U3

OMPEEIUTENS CUCTEMbI 3aMEHOM j-Tr0 CTOJIOA Ha CTOI0EI] CBOOOIHBIX YJICHOB.
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Ipumep. Pemuts CJIAY: a) matpuuasiM MeToq0M; 0) MeTogom Kpamepa; B)

MeTtoaoM ['aycca

Pewenue. a) Matpuiia cucTeMbl UIMEET BU]T

M

! - cTOJIOEI] HEN3BECTHHIX, | - cron6er CBOGOMHBIX UIEHOB.

Omnpenenutens cuctembl  4=—7#0  O6parnas matpuna

oL IS

== 0

] o

[To hopmyine

Lseig 0 1

X=A'B= 0 0 b

x.=1, x,=1, x,=1
CnenoBatenpHo, 17 72727773 .

6) Bpruucnum BcnoMoraTeiibHbIC OIIPCACINUTCIIN

i 2'1 10‘%0 Iz ] MH.Z 2 1"’%0 = 1 |
! o o

b b

I
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A -7
x,=—=—1=1, «x
A =7

A, —
1, x=—2=—l=1

AZ
25 A 355N -7

-7
B) BrinuineM paciimpeHHy0 MaTPHILy CHCTEMbI

(111 B,
(2-11( o8
(-321

[IpuBenem ee k crynenuatomy Buay. [ns aToro mpubaBuM K dJeMeHTaM 2-ii
CTPOKHU 3JIEMEHTHI |- CTpOKHM, YMHOKEHHbIE HA -2, a K 3JEMEHTaM 3-U CTPOKH —

AJIEMEHTHI |- CTPOKM, YMHOKEHHBIE Ha 3.

111 3,
0-3-1( 48]
054 9

[IpubaBum K 3-i1 CTpoKe, YMHOKEHHOU Ha 3, 2-10 CTPOKY, YMHOXKEHHYIO Ha 5.

111 3,
0-3-1( |48
007 |7

Pacmmpennas maTpuua npuBeeHa K cTyneHyaTomy Buay. COOTBETCTBYIOLIAS

el CUCTEeMa UMEET BUJ

. 3
W3 mnocnegHero ypaBHEHUS HanWJIeM , U3 BTOPOr0 YypaBHEHHS

4-x3 _4-1

=—=1

2
3 , ¥l U3 [IEPBOTO

x1:3—x2—x3:3—1—1:1

BekTopnas anreopa
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Onepanum HaX BEKTOpamMu
CkansipHoe npon3Be/ieHNe BEKTOPOB

Bexmopom Ha3bIBAIOT HANPABIEHHBIM OTPE30K, KOTOPBIM MOKHO IEPEMEIIATh

napajjielbHO caMomy ceoe.

Bekroper 4, b Ha3BIBAIOTCS IUHElIHO-HE3ABUCUMBIMIL, ECIIH A a+A;b=0

S A=A o
1 2, B HpOTHBHOM CJIyLIae, OHU JIMHCHUHO-3aBUCHUMBI.

Hnunoti (modynem) eexmopa Ha3bIBaeTCs JIMHA OTPE3Ka, HM300pakaroIiero
-.( ) "_\/ 2+ 2
sekrop. Jumua 41%.Y)  ompenensgercs mo popmyne A=VX TY

BGKTOpBI HAa3bIBAKOTCA KOJUIUHEAPHbIMU, CCIIN JICIKAT HaA OI[HOﬁ HpHMOﬁ HJIN Ha

mapaJuiCJIbHBIX IIPAMBIX.

BGKTOpBI HAa3bIBAIOTCA KOMNiIaAHApHbIMU, €CIIN JICKAT B OHHOﬁ IIJIOCKOCTHU HNJIN

B IMapaJlJICIIbHBIX IMIIOCKOCTAX.

JIMHEWHBIMH OTnIepaliusAMU C BEKTOPAMU SIBIISIOTCS:

1) crnoxenue: a+b=(x1,y1,2,)+(xy, Y5, 2,)=(X, 4%, y1+y5,2,+2,)

2) YMHOXEHHE HA YHCIIO Ad=Axy,y12, )= (M, 2y, 02y

-

Yl HakioHa ¢ K OCSAM KOOPJAMHAT HA3BIBAKOTCS HANPABIAAIOWUMU

KOCUHYycamu.

cosa — Cosy—=

X Z

2, 2 z’COSB: 2y2 2’ 2, 2,2’
\/x+y+z VX“+y +z VX“+yT+z
pu4eM

2 2 2
cos” a+cos” f+cos y=1

Ipoexyueti sexkmopa 1 Haoce | HaszpBaeTcs umcio
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np, a=|d|cos ¢
9
rme ¢ - yron HakioHa Bektopa 4 kKocm | .

-

Ckanapuvim npousseoeruem 0,b  HaspBaeTcs Um0
3, b)=a-b=lalBlcoss
B xoopaunaTtHO# popme

(@, b)=d-b=x,%,+y,y,+2,2, )

Yeon meoxncoy eekmopamu 4, b onpenaensercs mo ¢popmyie

S

a-

cos =

S

(=1

-

Ipumep. Haiiti ymay d=a+b+C  y pasnoxuts eromo 0, b | ecin

i=(3,-1),b=(1,-2),¢=(-1,1)

Pewenue. Haiinem xoopauaatsr d=d+b+¢C =(3,~1)+(1,-2)+(-1,1)=(3,-2)

JlnvHa BEKTOpa d= \/x2+y2:\/32+(— 2)2:\/1_3

-

Pasnoxuts mo 0,0 - 3HAYMUT, TPEACTaBUTh B BUJIC d=a-a+fB-b st

Ol'[peI[eJIeHI/I}I a, :B , 3alIMIIEM B BUJC
a-(3,-1)+p-(1,-2)=(3,-2)

501041



_4,.3 ~ 4. 37
a=—f== d=—a+=b
Pemms cucreMy, moTydum 5 5 | T0ecTh 5 5
Ilpumep. Hanitn yroim Mexay BeEKTOpaMHU a+b g a
S > n
=4,|b|=3, ¢=—=
=4, =3, 6=7
> TV\(> T =) -’2
(d+b){d-b) _ [ —[b
0S0= 5

T BHE [afe2(a blB -2

Pewenue.

4232

_ 7
- /37413
\/42+2-4-3-cos%+32-\/42—2-4-3-cos%+32 V37:413

BekTopHOE M cMeIaHHOE POU3BEICHUNA BEKTOPOB
Bexmopnvim npouszseoenuem 4, b HaseBaercs umcio
- g - g - g
4, b=axb=[a}{bl-sing
B xoopnunatHOM hopme

-

1)

i

-

Inowaowv napannenoepamma, MOCTPOCHHOTO HAa BeKTOpax 4 wu

MOJYJIIO UX BEKTOPHOT'O ITPOU3BCACHHA.

IInowaov mpeyeonvHuka, TOCTPOEHHOTO HAa BekTopax 1

IMOJIOBUHC MOAYJISI KX BEKTOPHOTO IMTPOU3BCACHHAL.

Cmewanuvim npoussedenuem 1, b,C  HasbiBaercs umcio

Sl

Sl

S

9

17

cClin

paBHa

paBHa
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ibc= |

Obwem napannenenuneda, nocrpoersoro ma 4 0,C | pasen momymo nx

CMCIIAaHHOTO IIPOU3BCACHUA.

-

Ipumep. Haiitu Bextop ¢ | opTOroHanBHBIIL d=(1,2,3),b=(-7,0,2] , ISt

KOTOPOT'O CKAJIIPHOE MPOU3BEICHHE C ¢=(1,1,1) paBHoO 3.

Pewenue. VIckoMblli BEKTOp KoJutnHeapeH ¢ Xb . CnenoBarensHo, OH paBeH

Aaxb)

Torma d4=(41,-231,142)
d2=421-23A-141411=—51=3, \=—S=d=|12 8 42
5 55’ 5

5. 3apanus pacuyérHo-rpadpuveckoii padornl Nel.

3ananmel. /{ansl MaTpuubl A u B. Haitqute matpuny C.
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=4 13002 04000,
] z,
a=|9 10007 =300
s 6
A=ilm2 1586y,
5. G
g4 2-100-1 02000,
; z,
A= 3-1006 80l
7. ¢
A=y~ U574,
8. ¢
A=im3 21101 22000
3 z,
2=g/2 =16016 =300,
0. c

3ananme2. Haiinute npousseacHue Matpuly A'B  win 3HaYEeHHUE MATPUIHOTO

MHorowieHa. CyIiecTByer Jid Ipou3BeaeHne B-A 2



A=l 28y
3. 6

423 112 12N

4. b

!

g g

5 b

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

A=l 28)ig
6

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

j=;3 ] {2 1 2@)%

b
-3 f(x)=x’=7x°+3,
L 1—3&](.2 0‘43)%(,
b

20



9. f(X):12x2+5X+3,

A=yl—6 3iliy;
6

48 0 L 170

10. !

3apaHue3.BeIYuCcInuTh OIPEACITUTEND.

MMl

!
' Il
1. |

21



3ananmed4. Haiigute oOpatHyio wmatpuily s Matpuisl A, Cpenaiite

MIPOBEPKY.
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3aganmeS. Pemuth cucteMy JIMHEHHBIX anreOpandyecKux ypaBHEHUU Tpems

Ccrrocooamu:

-metoaom ['aycca

-no popmynam Kpamepa
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-CpCACTBAaMH MATPHUIHOI'O HCUHUCIICHUA

3aganme6. Haiitu nuHeliHyI0 KOMOMHAITUIO BEKTOPOB.

1.

2.

3.

4,

5.

6.

3d+4b-¢ e 4=(4,1,3),b=(1,2,-2),¢=(10,8, 1).
26+3b+4¢ | rpe =(1,2,0),b=(2,1,1),¢=(-1,1,-2).
(G,b)c+3(b,¢)b  ppe d=(4,1,3),b=(1,2,-2),=(10,8,1).
43419 (h-2  rpe =(2,-4,3),b=(10,-5,-2),¢=(187,8, 1).
18 {@43047¢0 | rpe =(-6,2,0),b=(54,1,1),¢=(-90,1,-2).

(@,b)c+13(b,8)b | pye d=(45,-9,3),b=(1,2,-2),8=(131,9, 1).
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7. 13{a+6b-t0 | rge 4=(-10,1,9),b=(1,7,-2),¢=(10,5, 1).
8. —5a+4b+4¢ rpe =(-7,2,0),b=(-5,1,1),¢=(-1,1,-2).
9. 2(d,b)e+7(b,c)b | pne d=(4,-8,3),b=(%,2,-2),2=(10,8, 1)

(17,3,1).

10, WaH9{hi-ti | ppe d=(-4,-4,3),b=(113,-5,-2),¢

3aganme?. Haiitu ckanspHoe npou3BeeHNe BEKTOPOB U YTOJ MEXITY HUMHU.

i=(0,4,-3),b=(-1,2,2).

[—

5 d=(2,1,-2),b=(0,-2,-3).

3 =(4,1,3),b=(1,2,-2)
4 0=(1,2,0,b=(2,1,1)

5 d=(4,1,3),b=(1,2,-2)

(@)
(<Y
|
—
~
~3
Sy
I
—
|
—_
No
N
—

i=(10,1,-5), b=(3, -2,-3).

~

i=(-14,11,3),b=(3,2,-2)

*®

o, =(13,2,0),b=(24,1,1) |
10. @=(51,1,-3),b=(1,2,-2) |

3ananne8.

1. JaHbl TOUKHM A(2,-1,4),B(4,0,2) . Haiiru MOJYJIb U HAIIPaBJICHUE BEKTOPA

24+3b

2. Hatitn , €CITH 5:(1.5,0,—4),5:(0,0,4) ,



26

3. Tlpu kakoMm 3Hauenmu "  Bektoph G=(3,-2,1) g b=(n, 4,0.5)

OPTOTOHAJIbHBI?

- -

4. Hantn 6,d), ecnu C:50+b’d:4a_b”a‘:2"b‘:3’ a yroil Mexny

BekTopamu & u b 120°

-

: ¢=5d-2b, [d|=3, |bl=4,

5. Beruuciautp , €CIIu a yroy MeXJ1y BEKTOpaMHu

i ou b 60
6. Berauciuthb (a_W , €CIn |a|:2\/2)‘b|:4: a yroa MeKIy BEKTopamu

a b 135

7. Hailtu BHEWHUH  yrou B B  TpPEYrojbHUKE ABC | ecnu

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

-
- - -
8. Haiftn yron Mexy Bektopamu  d+b p d-b  ecim ‘a“la ‘b“G’ a yron

MekIy Bektopamn @ m b 60°

9. Haiitu Ezza’d:b_aJ|E" ‘d"dz’(z’d) , YTOJI MEXJly BEKTOpaMu 5,3

b

ecnn 0=(2,-1,-2),b=(8,-4,0) |

10. TocTpouts mapamienorpamv Ha Bekropax OA=(1,1,0),0B=(0,-3,1)

OHpeI[eJ'H/ITI) JuaroHaid 1 uX NJINHBI.

3ananune9.

-

1. Beruuciaure lC ,d

, €CITH

¢=d-3b, d=—2d+b, a=(-1,0,3), b=(1,1, 2).
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id ¢=43-2b, d=-+3b, |i|= p|=2,

2. Haiitu , €CIIn

a yrojx Mexy
Bekropamu 0 u b 30"

3. Beruuciants JIonIaab TPEYTOJILHUKA ABC €CIIN
9

A(2,-23),B(-3,-6,0),C(4,-3, -1].

4.Jlexxatr M TOYKH A(z’_l’_?’)’ B(—4,1,—2),C(0,—6,3),D(—12,—2,5) B OJHOH

IUIOCKOCTH?

5. Jexar mu toukm  Al1,-2,3),B(0,1,0),C(1,2,-1),D(4,-1,7) s onmoii

IUIOCKOCTH?
6. HaliTu cMemanHO€E POU3BEICHUE BEKTOPOB a:(2, -2, 6) , b :(_6’ 6, 3) ,
¢=(3,-2,5)

7. Haiitu o6bem Terpadapa ABCD | pricory BP | mmomagu TpaHeit

Terpasapa, ecmu Al1,-3,-5), B(-1,2,-4),€(0,0,-2),D(-6,-1,-2]

8. Haiitu o6wem Tterpasapa ABCD | ppicory BP | Menmanel rpaneii,

Momany rpanei Tetpasapa, ecmu Al2,-1,2),B(5,5,5),C(3,2,0),D(4,1,4)

9. BbluncauTh IUIOHIAAb MapajljiesiorpaMMa, IOCTPOCHHOTO Ha BEKTOpPax

-
-> - >

a=5p+2q, b=p-3q , JJIMHBI JAUaroHaneil mapamnenorpamma, yron mexay (¢ wu

ma b .

fegl

5
P, u mpoexumro

10. BpluucauTe 00beM napajuiesienuneaa, MOCTPOSHHOIO Ha BEKTOpax

¢=6a+10{b, d=3d-6b,{=3a-6b, [d=1, bl=2,0 4 yron wemny vexropawm @ u
b 135

3ananmel(.
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1. HantncaTh ypaBHEHHUS BBICOTHI, POBEICHHOMN M3 BEPIIMHBI A , U MEIUAHBI,

IPOBEJICHHOMN u3 BEPIIMHBI B | TPEeyroJibHUKa ABC | eciu

A(-1,-5),B(3,-1),C(1,-2).

2. Hammcats ypaBHeHHMe cTOopoHBbl kBagpata  ABCD | ecnm  3amanmb

KOOP/MHATHI JIBYX €r0 CMEXKHBIX BEPIINH A(1,-1),B(-3,3].

3. Hanucarb ypaBHEHHE NpsIMOIl, KOTOpasi MPOXOJUT Yepe3 TOUKY Al8,6)

o0pa3yeT ¢ KOOPAMHATHBIMH OCSIMU TPEYTOJIbHUK TUIOMIAAbI0 12.

4. Beruuconts paccrosaue ot Toukn A5, 4] 1o mpsmoit, npoxoasmeit yepes

TOUYKHU B(l’_Z)JCm’B)

5. Hanncatps ypaBHEHUS NPSIMBIX, TPOXOAAUIUX YEPE3 TOUKY Al1,4) , OJIHA U3

KOTOPBIX MApajlIe/bHa, a APYras MepHeHuKyIapHa npsamoit  —2X+5y—2=0.

6. HanucaTtpe ypaBHeHHe NnpsMoOW, KOTOpas MPOXOAUT YEPE3 TOUKY Al-15) g

TouKy mepecedenus npsampix  OXt3y—1=0  y 4x+5y+7=0.

7. Hanucarp ypaBHEHWE IUIOCKOCTH, NPOXOIAILIEH 4YEpe3 TOUYKY Al11,2) ,

HEePICHIUKYIIIPHO BekTOpY AB | ecnu B(-12,3)

8. HammcaTtp ypaBHEHHE IUIOCKOCTH, MPOXOMSIIEN YEpe3 TOUKY A-1,2,-3)

MapajvieabHO MIIOCKOCTH, 3aJaHHOW YPABHEHUEM 4x+y—22+2=0.

9. HanmcaTtp ypaBHEHHE IJIOCKOCTH, MPOXOIALIEN YEPE3 TOUKY AlL-13) g

OTCCKaIOHIGﬁ Ha KOOPAWHATHBIX OCAX PAaBHBIC OTPC3KH.

10. Haitm yrom Mexay IUIOCKOCTAMH, 3aJaHHBIMM  YPAaBHEHUSIMHU

x—ﬁy+z—1:0 " x+@y—z+3=0.
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6. Kpurepum onieHKH pacuyeTHO-rpaduyeckoil padboTbl U TUNOBbIE OIIUOKHU NPH

€€ BBIIIOJIHCHHUMU.

[IIxana oueHUBaHUSA Kpurepuu oneHuBanus

«OTIn4HO» oOyyaroIuicst SCHO W3JOXKHJ YCIOBUS 3a/ay, pEeLIeHus
000CHOBAJI

«Xopouio» oOyyaroIuiicst SICHO M3JIOKWJI  yCIOBHA 3ajgady, HO B
000CHOBAaHUU PELICHUH UMEIOTCS COMHEHHMSI,;

«Y IOBIIETBOPUTEIILHO o0yyaroIuiicsi HM3JI0KWI pPelIeHne 3aay, HO B PELICHUU €CTh
OIIIMOKH;

«HeynosneTBopuTensHO oOyyaroIiuiicss ~ He YSICHMJ YCIIOBHS 3aJad, peIICHUS He

»

000CHOBAJI, MO0 HE cZ1al pabOTy Ha MTPOBEPKY.

7. PexoMenayemasi qureparypa

OcHOBHas JIUTEpPaTYpa

. boromonoB, H.B. Maremartuka: yueOHuk mana By3oB/ H. B. boromonos,

I1. U. Camoitnenko. — 5-¢ wuzA., nepepad. u jgomn. — Mocksa : M3gaTenbcTBO
Opaiit, 2022. — 401 c. — (Briciee oopazoanue). — ISBN 978-5-534-07001-9.
— Texct : snexkrponnsiii / OOpa3zoBarensHas minatdopma IOpailt [calit]. —
URL: https://urait.ru/bcode/488864 .

byrpos, . C. Bricmias matemarvka. 3aadyHuK : yuyeOHoe rocoOue Jyisi By30B /
4. C. byrpo, C. M. Hukonbsckuii. — Mocksa : M3gatensctBo IOpaiit, 2021. —
192 c.— (Bwicmee o6paszoBanme). — ISBN 978-5-9916-7568-0. — Texkct
anekTpoHHbii  //  OOpasoBarenbHas  tiatdopma  HOpaiit  [caiiT]. —
URL.: https://urait.ru/bcode/489755 .

. boromosnos, H. B. Maremaruka : yuebnuk aisa By3os / H. B. boromornos, I1. .

Camoitnenko. — 5-e u3f., nepepad. u gomn. — Mocksa : U3narensctBo FOpait,
2023. — 401 c. — (Bwicmee o6pazoBanue). — ISBN 978-5-534-07001-9. —
Tekcr : snexkTponnbiii // ObpazoBatenbHas iatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/510750

[lonoynHuTENbHASA AUTEPATYDA
1.

Bboromosnos, H. B. Martemaruka. 3agaun ¢ pemenusiMu B 2 4. Yacte 1 : yueOHoe
nocobue ana By3oB/ H. B. boromonos. — 2-¢ usn., ucnp. u jnon. — Mocksa :
N3narensctBo IOpaiit, 2022. — 439 ¢. — (Bricmiee o6pazoBanue). — [SBN 978-
5-534-07535-9. — Texkct : anexTponnsiit // ObpazoBarensHas miardopma KOpait
[caiiT]. — URL: https://urait.ru/bcode/490684 .

boromonos, H. B. Maremaruka. 3agaun ¢ pemenusiMu B 2 4. YacTs 2 : yueOHOE
nocobue s By30B/ H. B. bBoromonos. — 2-e¢ wu3x., ucnp. u gom. — Mocksa :
N3patensctBo FOpaiit, 2022. — 320 c¢. — (Bricmee o6pazoBanue). — [SBN 978-
5-534-07533-5. — Texkct : 3nexTponHslii / Obpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/490686 .


https://urait.ru/bcode/510750
https://urait.ru/bcode/489755
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Ilepronvka
1. XKypHan TeXHHUECKUX HCCIICIOBAHUHN : CETEBON HAYYHBIN JKypHAI / TII. pejl.

H. A. CanskoBa. — Mocksa : UHO®PA-M, 2020. — URL:

Ilepronnka
M3Bectust Bbiciux yueOHbIX 3aBeneHuil. [loBosmkckuit  permon. duszuko-
Marematudyeckue Hayku / 1. pea.Kpesuuk B.JI. — Ilenza, 2021. —

URL: https://e.lanbook.com/journal/issue/314991. — TekcT : 31eKTPOHHBIN

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CETH

«/HTEpHET», HEOOXOAMMBIX JJIs1 Hanucanusi PI'P

9. TlpodeccuonanpHas 6a3a JaHHBIX U Wudopmarius o npaBe COOCTBEHHOCTH
MH(POPMALMOHHO-CITPABOYHBIE CUCTEMBI (PEKBU3HUTHI OTOBOPA)
CoBepIIeHCTBOBaHHE ~ 00pa3oBaHUs |
WH)KEHEpHOW JEATeNbHOCTH BO BCEX HX
NPOSIBJICHUSX, OTHOCSIIUXCA K y4eOHOMY,
Hay4YHOMY u TEXHOJIOTUYECKOMY
HaIpaBJICHUSM, BKJTIOYast MIPOIIECCHI
npernoiaBaHus, KOHCYJIbTUPOBAHMS,
UCCIIEIOBAaHMSA, Pa3pabOTKH HHKEHEPHBIX
peLIeHUH, BKJIIOYasI He(TerasoByro
0Tpaciib, TpaHCc(epa TEXHOIOTU, OKa3aHUsS
HIUPOKOTO  CIEKTpa  00pa3oBaTeIbHBIX
YCIIyT, obecriedeHus cBsizei c
00I11eCTBEHHOCTHIO, HPOM3BOJICTBOM,
HAYKOH W WHTETpalud B MEXIyHApOIHOE
Hay4YHO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
CBOOOJIHBIN AOCTYT
Hayuynas  snekrtpoHHass  OubanoTeka
eLIBRARY.RU - 5310 KpynHenmwmit
POCCUICKUN MH(POPMALIMOHHO-
AQHAJTUTHYECKHUI MOpPTall B 00JIaCTH HAyKH,
TEXHOJIOTUH, MEAULUHBI U 00pa3oBaHus,
HayuHas 3JIeKTpoHHas 6ubnuoreka Elibrary coJiepkaliuil pedepaTsl U MOIHBIE TEKCTHI
http://elibrary.ru/ Oonmee 26 MIH Hay4yHbIX CcTaTed W
nyOJIMKanuii, B TOM YHCIE DJIEKTPOHHBIE
Bepcun 6oinee 5600 poccHiicKUX Hay4yHO-
TEXHUYECKUX IKYPHAJIOB, M3 KOTOPBIX
6onee 4800 >KypHalOB B OTKPBITOM
JIOCTYTI€ CBOOOIHBIN AOCTYTI
OQenepanbHbii  nopran  «Poccuiickoe
o0pa3oBaHNe» — YHUKAIBHBI WHTEPHET-
pecypc B cpepe 0Opa3oBaHUs U HAYKH.
EsxenHeBHO myOInKyeT camble
aKTyaJbHble HOBOCTH, aHOHCBHI COOBITHH,
WHQOPMALIMOHHBIE  MaTepHaiabl IS
HIUPOKOTO Kpyra quTaTenei.
EsxeHenenbHO Ha TOpTalie pa3MemaroTCs
9KCKJIIO3UBHBIE MaTepHalibl, UHTEPBBIO C

Accouumanus nHxXeHepHoro odpasosanusi Poccun
http://www.ac-raee.ru/

denepanbHbIN nopTan «Poccuiickoe
oOpa3oBaHue» [ DNEKTPOHHBIN
pecypc] — http://www.edu.ru



http://www.edu.ru/
http://elibrary.ru/
http://www.ac-raee.ru/
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9. TlpodeccuonanpHas 6a3a JaHHBIX U
WHGOPMAITMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o npaBe COOCTBEHHOCTH
(peKBHU3UTHI JOTOBOPA)

BECAYIIMMHA cricnyajimcraMu —
negaroraMmu, ICuUxoJioraMu, Y4YCHBIMU,
PENOPTAXKN U AHAITUTUYCCKUEC CTATHU.

Yurtarenu MOJIy4aroT AOCTYII K

HOpMaTHBHO-IIpaBoBOM  0aze  cdepbl
00pa30BaHMsl, OHU MOTYT IOJIb30BAThCS
CaMbIMHU pasiIndYHbIMHU I1I0JIE3HBIMU
cepBUCaMM — TaKUMH, KaK OHJIaiH-
TECTUPOBAHUC, OIIPOCHI II0 AKTYaJIbHBIM
TEMaM U T.1.

Ha3zBanmue
OpPraHu3aunu

CoxpaménHo
e Ha3BaHue

OpranuzaumoHHO-
npasosas popma

OTtpacib
(obaacTh
JeATeJIbHOCTH)

OdunnanbHbI
H caiiT

POCCHUMCKHU | PocCHUO
" COI03
Hay‘-IHBIX H
I/IH)KeHepHBIX

00LIECTBEHHBIX

00bEINHEHUI

HeraBI/ITeHBCTBeHHO
e, HE3aBHCHUMOE
0O0IIIECTBEHHOE
o0BeIMHEHNE

TBOpueckuii Coro3
00IIIECTBEHHBIX
HAy4YHBIX, HAYYHO-
TEXHUYECKUX,
WHXCHEPHBIX,
9KOHOMHYECKHX
00bEeIMHCHU,
SIBJISTFOILIX CST
IOPUIMYECKUMU
JINLIAMHU,
CO3JIaHHBIN Ha
OCHOBE OOIIHOCTH
TBOPUYECKUX
podecCHOHATBHBI
X WHTEPECOB
YYCHBIX,
WHXCHEPOB u
CITELIMAJIMCTOB JIsS
peanuzanuu
o0mmx 1elner u
3aad4.

http://

rusea.info

Poccuiickui PCHU

COI03 UH)KEHEPOB

Oo6mmepoccuiickas
o01IIecTBEHHAS
opraHusanys
«Poccutickuit COI03
HH)KEHEPOB»

nMcHyceMasd

(mamee
«Coro3»)
SABIISICTCSI OCHOBAHHBIM
Ha YJICHCTBE

3amuTa 00Immx
HWHTEPECOB u
JOCTIDKEHHST YCTABHBIX
neJemn
00bEIUHUBIINXCS
rpaxkaaH,
OCYIIECTBIISIOIIUX
CBOIO JIEATENLHOCTL Ha

TEPPUTOPUHI Oostee

http://
POCCUINCKUNIA-COLO3-
UHKeHepoB.pd/



http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://rusea.info/
http://rusea.info/
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00I1IeCTBEHHBIM MOJIOBUHBI  CyOBEKTOB
00bEIMHEHNEM, Poccwuiickoit
cosnammbiM B hopme | PeAcpaiun
00IIIeCTBEHHOM

OpraHu3anun

IMPUJIOKEHME 1

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUSI POCCUMCKOMN ®EJEPALIUA
®EJEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEK/JIEHUE
BBICLLIET'O OBPA3OBAHUS
«MOCKOBCKHWM MOJUTEXHUYECKUI YHUBEPCUTET»

YEBOKCAPCKHWI HHCTUTYT (PUJIUATT) MOCKOBCKOI'O MOJUTEXHUYECKOI'O YHUBEPCUTETA

Kadenpa UndopMannMoOHHLIX TEXHOJOTH, 3JI€KTPOIHEPIeTUHKHN U CUCTEM
ynpasJjieHnust



33

PACYUETHO-TPA®OUYECKASA PABOTA

no pucuumianae <KMATEMATUHKA»

HaumMeHnoBaHue TeMbI

Beimmonnun: crygeHTr  Kypca
OTJICJICHUS

no HanpasieHno 23.05.01

«Ha3zemHbIe TPAHCIOPTHO-

TEXHOJIOTUYECKHUE CPENICTBAY

©.1.0.

Hayunb1i1 pykoBoauTens:

JO0JDKHOCTB, 3BAHUC

O.N1.0.

OrneHka

Hata «_ » 2022r.

Yeboxcapsr 2022



	по выполнению расчетно-графических работ №1 по дисциплине
	«Математика»
	4. Теоретический материал и примеры решения задач


