MunHo6pHaykn Poccnm
PEONEPAJIbHOE TINDCYAAPCTBEHHOE BIOA>XKETHOE OBPA30OBATEJIbHOE
YYPEXXOEHUE BbICLLEFrO O6PA3OBAHMA
«BOPOHEXXCKWUN rOCYOAPCTBEHHbIN YHUBEPCUTET»
(Prb0OyY BO «BIr'y»)
YTBEP)XXOAIO
3aBepywoLWwmn Kagenpon

MaTBeeB Muxann Npuropbesuny
Kadenpa nHHOPMaLNOHHBLIX TEXHOJIOMNIA YNpaBaeHNs
21.03.2024
PABO4YAS NMPOrPAMMA YYEBHOW OANCLUNJINHBI

51.B.03 MeToAbl BblMUCAEHUN B BU3HEC-MPUIOXKEHUAX

1. Koa » HauMeHOBaHUe HanpasJiIEeHUA NOArOTOBKU/CNeuLuasbHOCTH:
09.03.03 lNpuknagHaa nHpopmaTmKa

2. Mpodunb noaroroBKu/cneuunanmnsauma:

lMpuknagHaa NHPOPMaTUKa B SKOHOMUKE

3. Keanudukaumsa (crteneHb) BbINyCKHUKA:

bakanaspunat

4. dopmMma obyyeHusn:

O4Has

5. Kadpeppa, oTBeyalowas 3a peaamsaumio oUCLUANJIUHDI:
Kadenpa nHpopMaLUNOHHbIX TEXHOIOrMI YrpaBJieHNs

6. CocTaBuTeNIn NporpaMmmsbl:

poueHT KonbITnH A.B.

7. PekoMeHpoOBaHa:

HMC ®KH 05.03.2024 npoTtokon Ne 5

8. YueOHbIN roa;:

2025-2026 4 cemecTp

9.llenu n 3apaum y4eOHON AUCLUUNJINHDI:

0aTb CywaTenamMm cuctreMaTmndeckoe npenctasjieHne o HACJIEHHbIX MeTOOaX U
BbIHNCNNTENBbHbBIX aJIFTOPUTMaX HGO6XO,D,I/IMOG B SKOHOMUKO-MaTeMaTn4eCKOM Mo eJTIMPpOBaHNN.

10. MecTo y4ebHOW AUCUUNAUHDBI B CTPYKTYpe OOIM:

N3yvyeHune ONCUUMNINHBI «MeToabl BIYUCIUTENIbHON MaTEMATUKU» OCHOBbIBAETCS Ha ba3e
3HAHWUI, NONYYEHHbIX CTYAEHTAaMN B X04€ 0CBOEHUS ANCLUUNANH «JIMHENHan anrebpa,
«MaTemaTuyeckunin aHanms», «AuddepeHumnanbHble ypaBHEHNUS».

11.MnaHupyemsbie pe3ynbTaTbl 0Oy4eHUa No aucuunamHe/mMmoaynio (3HaHUA, yMeHus,
HaBblKM),COOTHECEHHbIe C MJIAaHUPYEeMbIMMU pe3yJsibTaTaMU OCBOEHUA oOpa3oBaTesibHOM
nporpamMMmbl (KOMNEeTEeHUUAMU BbiIMYCKHUKOB) U MHAUKATOPaAMU UX OOCTUIKEHMA:



KoZ n Ha3BaHue KoMneTeHUunn

MK-2 CnocobHOCTb COCTaBNATb
TeXHUKO-2KOHOMUYecKoe
060CHOBaHME NMPOEKTHbIX
peLIeHNn N TeEXHNYEecKoe
3afaHune Ha pa3paboTky
NH(OPMaLNOHHOW CUCTEMBI

MK-5 CnocobHoCTb
MoAennpoBaThb NpUKNaaHble
MPOLLeCChl N NMPeAMETHYIO
obnacTtb

MK-5 CnocobHoCTb
MoOenMpoBaTb NpUKNaaHble
MPOLLeCChl N NPeAMETHYIO
obnacTtb

MK-2 CnocobHOCTb COCTaBNATb
TEXHUKO-IKOHOMUYECKOoe
060CHOBaHMe NMPOEKTHbIX
peLleHnn n TeXHN4Yeckoe
3afaHune Ha pa3paboTky
WH(POPMaLMOHHON CUCTEMDI

Kona n Ha3BaHue

NMHOWKaTOPa KoMneTeHunn

MK-2.1 Pa3paboTka
TpeboBaHUN K
NpoeKTMpoBaHme
nporpamMmMHoOro
obecneyeHus.

MK-5.1 Pa3spaboTka

Moaoenn 6|/|3Hec-npouecc03

3aKa34U1Ka.

MK-5.2 PaboTaTb C
WHCTPYMEHTaIbHbIMU
cpencTBamm

MO ennpoBaHuns

npenoMeTHom obnacTtu.

MK-2.2 Pa3zpaboTka
TpeboBaHWn n
NPoOeKTUpOBaHNE
TEXHNYEeCKoro
obecneyvyeHus.

12.06bemM oMCUUNIIUHBbI B 3a4€THbIX eguHMuax/4yac:

4/144

dopMa NPOMEXXYTOYHOU aTTecTauum:

3HaHWSA, YMeHUs, HaBblKKN

3HaTb: OCHOBHbIE
TpeboBaHMA K
nporpaMmMHoOMy
obecneyeHunto

YMeTb: NMPoeKTUpoBaThb
nporpaMmHoe obecnevyeHune
BnapeTb: HaBblkaMu
pa3paboTku TpeboBaHU 1
NMPOEeKTMPOBaHMe
nporpamMmMHoOro
obecneyenuns

3HaTb: Mo4eNun
bunsHecnpoLeccos
3aKa34uKa

YMeTb: paboTaTb C
MopensamMmu busHec-
MpoLeccoB 3aka34ynka
BnapeTtb: HaBblIKaMu
pa3paboTku mogenn
bunsHecnpoueccos
3aKa34MKa

3HaTb: OCHOBHbIE
NHCTPYMEHTasIbHble
cpencTBa MOAEIMPOBaHMNSA
npeaoMeTHom obnactu

YMeTb: paboTaTb C
WHCTPYMEHTaNbHbIMU
cpencTBamMm
MOOennpoBaHmnA
npeamMmeTHom obnacTtum
BnapeTb: HaBblkaMu
paboTbl C
WHCTPYMEHTasIbHbIMU
cpencrtesamm
MOOennpoBaHmnA
npegmeTHom obnactu

3HaTb: OCHOBHblE
TpeboBaHMA K
TeXHNYECKOMY
obecneyeHunto

YMeTb: MPOeKTUpPoBaTb
TexHunyeckoe obecnevyeHue
BrnageTb: HaBblKkaMu
pa3paboTkun TpeboBaHUn 1
NpPoeKTMpoBaHMe
TexHnyeckoro obecreyeHuns



JK3aMeH

13. TpyamoeMKOCTb NO Buaam y4ebHou paboTbl

Bupg y4ebHon paboThl CemecTp 4 Bcero
AyOoUTOpPHbIE 3aHATUSA 64 64
JIeKLUMOHHbIe 3aHATUSA 16 16
lMpakTuyeckmne 3aHATUA 32 32
JlabopaTopHble 3aHATUA 16 16
CamocTosaTenbHasa paboTa 44 44
KypcoBas paboTa 0
MpomMe)xyTo4yHasa aTTecTaums 36 36
Yacbl Ha KOHTPOJ1b 36 36
Bcero 144 144
13.1.Copnep>xaHue AUCLUNJINHDI
n/n HavmMeHoBaHue
asnena CopeprxkaHue pasgena Peanusauuns pasgena ANCUNNANHBI C
PasA ONCUUMNHBI MoMOLLbIO OHJIANH-Kypca, 3YMK
ANCLUMNIIHBI
1. Nlekuun
1.1 DNneMeHTbl Teopun MoHATMe norpewHocTn  https://edu.vsu.ru/course/view.php?id=4192
norpeLiHocTen. BbIYUCNEHWUA.
3”eMeHTb1 AbBcontoTHaa n
MalLUUHHOM
apUbMeTUKN. OTHOCUTENbHas
MorpeLlHoCTb.
[MorpewHocTn
BbIMOJIHEHUSA
apnupMeTnyecKunx
onepauunmn.
OcobeHHOCTM pacyeToB
C UCMNOJIb30BaHNEM
BbIYUCSINTESIbHOM
TEXHUKN.
1.2 YucneHuble meToabl MeTopg Maycca ons https://edu.vsu.ru/course/view.php?id=4192
NINHERHoW anrebpbl.  peeHns cuctem
JINHENHbIX
anrebpaunyeckmnx

ypaBHeHUN. Bbibop
BelyLlero afiemMeHTa.
OcobeHHOCTU
YNCNEHHOW peann3aunm
MeTona laycca.
NTepaunoHHble
MeToabl. MeTon
MPOCTON UTEpPaLUN.
MeTon 3enpens.
YcnoBue cXxoanMoCTu.
CKOpPOCTb CXOOANMOCTM.
OueHKa TOYHOCTN.
Mnoxo obycnoeneHHas
3aja4a JINHENHON
anrebpesl.

OnpepeneHue.
[MposiBNeHnsa nNaoxon



n/n

HanmeHoBaHue
pasgena
ONCLUWMINHBI

obycnoBaeHHOCTN.

Copep>xaHuve pasgena
OUCLUUMINHBI

Peannsaumns pasgena UCUMNANHbBI C
MOMOLLbIO OHM1ANH-Kypca, DYMK



1.3

n/n

PeweHmne
HeJNMMHENHbIX
YPaABHEHWI 1
cucTem.

HanmeHoBaHune
pasgena
ONCLUWMNHBI

[MTocTaHOBKa 3agayn.
Cnocobbl oToeneHns
KopHeWn. MNMoHaTuA
MOrpeLHOCTN N HEBA3KN
1 X B3aUMOCBS3b.
0O6ycnoBNEeHHOCTb
HeIMHEeNHOW 3a4ayun.
MeToa NOSTIOBMHHOIO
heneHnsa ona peweHuns
O4HOro HEeJIMHENHOr O
ypaBHeHus. MeTop,
HbloTOHa 4nA pelleHuns
O4HOro HEeJIMHENHOr O
ypaBHeEHNS
feomeTpuyeckas
MHTepnpeTayms
CpaBHeHME METOO0B
HbloTOHa n
MOMIOBUHHOIO AeNeHuns.
YcnoBusi CXOOAMMOCTU
MeTona HbloTOHa
MeTon cekywmx. MeTop,
xopA. FeomeTpunyeckas
VHTepnpeTayms
NTepaTmBHbIe METOAb
peLleHns HeNNHENHbIX
ypaBHeHuin. MeTton
nTepaumn. Ycnosus
CXOOMMOCTM.
FeomeTpuyeckas
WHTepnpeTauuns
PeweHne cucrtem
HEeNNHENHbIX
ypaBHeHUN. MocTaHOBKa
3ajadva. Bonpochl
CyL,eCcTBOBaHUSA 1
eMHCTBEHHOCTU
pelwieHns. Crnocobbl
oTAesieHNs KOpPHeN.
Cnocobbl oLeHKMN
TOYHOCTW. B3anMoCBA3b
MOrpeLHoOCT 1
HeBA3KWU. MeTon
HbloToHa onga pelueHus
CUCTEM HEeNNHENHbIX
ypaBHEHUN,
YNpoLLEeHHbIN MeTOo[,
HbtoToHa. MeTon,
NpocTon nTepaunn gns
peLlleHnsa cucTtem
HeJIMHENHbIX
ypaBHeHun. MeTon
3enpens. Teopema o
0O0CTaTO4YHbIX YCI0BUSAX
CXOAMMOCTV METO/M0B.

Conep>xaHue pasgena
OUNCUUNMNNHBI

https://edu.vsu.ru/course/view.php?id=4192

Peannsauunsa pasgena oUcUmnanHbel C
MOMOLLbIO OHJIANH-Kypca, DYMK



1.4

n/n

YucneHHble meToabl
Teopun
npuéavxeHun.

HanmeHoBaHune

lMocTaHOBKa 3ada4un
VHTEepnonisaunn.
NHTepnonaumsa
CTerneHHbIMU
MnoJINHOMaMM.
NHTepronaunoHHble
noJsinHoMbl JlarpaH>a u
HbloTOHa. Kyco4Has
VHTEPNoNAUnNS.
NInHenHas
VIHTEPNoNAunS.
To4YHOCTb
VHTEepnonaunn.
dakTopbl,
onpegensawowme
TOYHOCTb
VHTEpPnosisunn.
YyncieHHoe
andpdepeHumnpoBaHve n
VHTEerpmpoBaHue.
YucneHHoe Bbl4nceHne
ornpepnesieHHoro
MHTerpana. ®opmysbl
MPSAMOYroJibHUKOB,
Tpaneuunn, CumncoHa.
OcTaToYHbIe YeHbl
KBagpaTypPHbIX (popMyII.
CocTaBHble
KBagpaTypHble
hopmynbl. MpuHUMMNBI
OLeHKN KoJIn4ecTBa
LIaroB B COCTaBHOMN

KBagpaTypHou chopmyne.

[MocTaHOBKa 3afa4un
YNCIEHHOTr 0
andpgpepeHummpoBaHus.
[MpuHUKMMbI ee pelleHuns.

MpnbnmxeHne hyHKLUIA.

MoHaTnA
annpokcMMaumu,
YyCTONYMBOCTU 1
CXOAMMOCTMW.
[MocTaHOBKa 3afa4un
annpokcMMmauumn B
3alaHHOM KJrlacce
GyHKUNNA.

Kpuntepun
annpokcnMauuu.
[MocTpoeHne cnctemsl
HOpPMaJibHbIX YpaBHEHUN
rnpu annpokcMMauum no

MeToay HaMeHbLUnX
KBadpaToOB.

https://edu.vsu.ru/course/view.php?id=4192

Conep>xaHue pasgena Peanusaunsa pasgena aucumnianHbl C
pasgena AUCUMNANHBLIL  AUCUUMNHBI

MOMOLLbIO OHNAaNH-Kypca, DYMK



1.5

1.6

YncneHHble meToabl
peLleHuns
00bIKHOBEHHbIX
andpdpepeHumnanbHbIX
ypPaBHEHUN.

YucneHHble MeTobl
onTnMmsaunn.

YucneHHoe pelieHue
cnctem 0bbIKHOBEHHbIX
ondpdepeHumnanbHbIX
ypaBHEHUN.
MocTaHoOBKa 3aja4n n
OCHOBHbIE NMOHATUA.
Obuwas
XapaKTepucTuKa
OZlHOLLAr0BbIX
meTonoB. Obuan
XapakKTepucTuKa
MeTonoB PyHre-KyTTa.
MeTon PyHre-KyTtTa
rnepBoro 1 BTOPOro
nopsnka. Tunsl n
Knaccumnkauma
OWNBOK YNCAEHHOr 0
pelieHuns
06bIKHOBEHHbIX
anddepeHumanbHbIX
ypaBHEHUN.
BblyuncneHus
JIoKasbHbIX owmnboK ¢
MOMOLLbIO U3MEHEHUS

lwara MHTerpnpoBaHus.

Bbibop wara npu
WHTErpupoBaHNN
O4HOLIAroBbiMu
MeTogamu. MeToabl
NMPOrHO3aKoppPeKLUmn
0N peLleHmns CucTem
06bIKHOBEHHbIX
ondpepeHumnanbHbIX
ypaBHeHuin. Obas
XapakTepucTuka.
CpaBHUTESIbHbIE
OOCTOUHCTBA 1
He#oCTaTKN MeTOL0B
WHTErpupoBaHnS
cncTem
ondpdepeHUnanbHbIX
ypaBHeHui. Mpobnemsbl
YCTONYMBOCTH
YUCSIEHHbIX METOA0B.
MeToabl HeTBepTOro
nopsiaka.

BesycnoBHas
onTuMmnsaums.
OpHomepHas
onTUMM3aums.
JlokanbHbIE 1
rnobanbHble MeToAbI.
FpagneHTHble MeToabl.
MeTon HblOTOHa
MeToAbl CONPS»XXEHHbIX
rpagVeHToB 1
nepeMeHHOn MeTPUKMN.
HenuHenHasn
onTMMmM3aums c
OrpPaHUNYEeHUSAMMU.
FpagneHTHble MeToabl.
MeTon wWTpagHbIX
QYyHKUNNA.
MHorokpuTepuasbHble

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192



n/n

2.

MpakTuyeckue
3aHATUA

2.1

2.2

2.3

2.4

2.5

3.
JlabopaTopHble
3aHATUA

3.1

HanmeHoBaHune
pasnena oUCUUNINHBI

MeTop Naycca ons
peLleHnsa CUCTeM
JINHENHbIX
anrebpanyeckmnx
ypaBHEHUN

MeTopn 3enpgens

YcnoBue cxoguMocCTH.
CkopoCTb
CXOOVMOCTN.

OueHKa ToYHOCTH

CpaBHeHne mMeTon0B
HblOTOHa 1”
MOJIOBUHHOIO
nenexHuns.

PeleHne HeNMHENHbIX

YPABHEHU N CUCTEM.

3agadn.

Copep>xaHue pasgena
ONCLUNINHBI

MNMpakTunyeckoe 3agaHue
Ha UCnoJsib3oBaHne
MeTona lNaycca ons
peleHns CMcTem
JIMHENHbIX
anrebpanyeckunx
ypaBHEHUN

MpakTunyeckoe 3agaHue
Ha NpUMeHeHune
mMeTona

3enpens

lMpakTnyeckoe 3agaHne
Ha yC/Nl0BME N CKOPOCTb
CXOONMOCTU

lMpakTnyeckoe 3agaHne
Ha OLEHKY TOYHOCTU

MpakTnyeckoe 3agaHune
Ha CpaBHeHMe MeTon0B
HbloTOHa 1
MOJIOBUHHOI O AesieHns

3ajaHuve Ha Temy
"HennHenHble
ypaBHeHuns"

Peannsaumnsa pasgena oUCUMNINHbBI C
MOMOLLbIO OHNANH-Kypca, DYMK

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192



3.2

3.3

3.4

3.5

3.6

Ne
n/n

NHTepnonaumns

CTeneHHbIMKN

NMnoIMHOMaMun

dopmyibl

NPAMOYrOJIbHNKOB,
Tpaneuwnn, CUMMcoHa

3anava

nHTEepnonAaunn

FpagveHTHble MeTob

MHorokpuTepumanbHbie

3agadun.

3afaHve Ha Temy
“NHTepnonaunsa
CTeneHHbIMIN
noanHoMmamun”

3ajaHuve Ha Temy
"MpumeHeHne
opMy bl
MPSAMOYroO/IbHUKOB,
Tpaneuun, CumncoHa

3ajaHuve Ha Temy
"MHTepnonauna»

3ajaHuve Ha Temy
«MpnmMmeHeHne
rpagneHTHoOro
MeToda»

3ajaHuve Ha Temy
«MHOrokpuTepuanbHbie
3a4a4n»

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

https://edu.vsu.ru/course/view.php?id=4192

13.2.TemMbl (pa3penbl) AUCUUNJIMHbI U BUAObI 3aHATUN

HanmeHoBaHMe
TeMbl (pasgena)

2NeMeHTbl Teopumn
norpeLHocTen.
dnemMeHTbl
MaLLUVNHHON
apnpMeTnKu.

YycneHHble MeTodb
NIMHEenHon anrebpsl.

PeweHwne
HeNNHENHbIX
YPaBHEHUN ”
cuUcTeM.

YyucneHHble MeTodb
Teopun
npuBAV>KeHNA.

YucneHHble MeTob
peLueHmns
0ObIKHOBEHHbIX
onddepeHumanbHbIX
ypaBHEHUN’

3aHATNA

Bcero
NlekumoHHble [MpakTunyeckme JlabopaTopHble CaMocTosATesIbHas

3aHATUA 3aHATUA paboTa

2 2 9 15
8 4 7 23
8 4 7 23
4 2 7 15
4 2 7 15



YucneHHble MeToabl
onTMM3aLnn.

16 32 16 44 108

14. MeToaMuyeckue yKkasaHusa ans oby4yaloLwmxcs no oCBOEHUI0 AUCLUNJINHbBI

N3y4yeHne BonpocoB o4yepenHom TeMbl TpebyeT raybokoro yCBoeHNs TeopeTu4eckmnx 0OCHOB
ONCUMNIVHDBI, PAaCKPbITUSA CYLLUHOCTU OCHOBHbIX MOJIOXXEHUN, NPOB/IEMHbIX aCMEKTOB TEMbI U
aHasM3a (hakTM4yeckoro Mmatepuana. onga cucreMatmsaymm 3HaHUA U MOHUMAHUSA JIOMUKN
n3y4yeHnsa npegmeTa B npouecce obyyeHns peKkoMeHAyeTCs N0JIb30BaTbCA NPOrpaMMon Kypca,
BKJItOYaoLen B ceba pasnesnbl, TEMbl 1 BOMPOCHI, onpegenstouwme CTaH4apT 3HAaHMA N0 KaXk40M
Teme.

15.MepeyeHb OCHOBHOMW M AONOJIHUTEILHOW INTEepaTypPbl, PECYPCOB UHTEPHET,
Heo6XoAMMbIXANA OCBOEHUS AUCLUNJINHbI

NcToYHMK

n/n

1 - g
Cpouko, B.A. YncneHHole meToabl. Kypc nekunin [Dn1eKTPOoHHLIN pecypc] : y4yebHoe
nocobme. — InekTpoH. gaH. — CI6. : Jlanb, 2010. — 203 c. — Pexxum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=378 — 3arn. c akpaHa.
NcTo4HMK

Ne

n/n

2 Kupees, B.W. YncneHHble MeToabl B MpMepax 1 3agadvyax [9NeKTpoHHbIN pecypc] :
y4yebHoe nocobue / B.N. Knpees, A.B. NaHTenees. — 31eKTpoH. gaH. — CI6. : JlaHb,
2015. — 448 c. — Pexxum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll _id=65043 — 3arn. C akpaHa.

3

Bonkos, E.A. YncneHHble MeToAbl [DNIEKTPOHHLIN pecypc] : y4ebHUK. — DNIeKTPOH. OaH.
— CI6. : NlaHb, 2008. — 249 c. — Pexxum gocTtyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=54 — 3arn. c aKkpaHa.

6) pononHUTEeNbHaa NMTepaTypa:

NCcTOoYHMK

n/n

1 Typyak, JI1. . OCHOBbI YNCNEHHbIX MeTOA0B : y4ebHoe nocobue gna ctyn. sy3os / J1.U.
Typuak, MN.B. NMnoTHukos .— N34. 2-e, nepepab. n gon. — M. : dusmatauT, 2005 .— 300
C.

2

baxsanos, H. C. YncneHHble meToAabl : Y4ebHoe nocobue ang ctya. pums.-maT. cneu.
By30B / V. B. baxBanos, H. . )Kugkos, I'. M. KobenbkoB .— 8-e usag. — M. ; CI6. :
NabopaTopusa 6a3oBbix 3HaHMNM, 2000 .— 622 c.



Baxsanos, H. C. YncneHHble MeToAbl B 3ag4a4ax 1 ynpa>kHeHusax : Y4yebHoe nocobue / H.
C. baxsanos, A. B. JlanuH, E. B. YnxoHKoB ; nog pen. B. A. CagoBHunyero .— M. : BbicL.
wkK., 2000 .— 189, [1] c.

4 Oemnpgosuy, b.M. YncneHHble MeToObl aHanusa. MpubnmxeHne pyHKUURA,
onddepeHUnanbHbIe U MHTErpasibHble YpaBHEHUS [D71eKTPOHHbIN pecypc] : yd4ebHoe
nocobue / 6.MN. Jemngosuny, N.A.

MapoH, 3.3. LLlyBanoBa. — 25eKTPOH. aaH. — CI6. : JlaHb, 2010. — 400 c. — Pexxum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll_id=537 — 3arn. ¢ akpaHa.

B) MH(POPMALMOHHbIE 3JIEKTPOHHO-00pa3oBaTesibHblE PECYPChI:

Ne n/n NcTo4YHUK

1 https://edu.vsu.ru/course/view.php?id=4192

16.MepeuyeHb y4yebHO-MeTOANYECKOro obecneyeHms OJiIA CaMOCTOATENIbHOW paboTbl

NCTOYHUK

n/n

1 . .
Cpouko, B.A. YncneHHole meToabl. Kypc nekunin [Dn1eKTPOoHHLIN pecypc] : y4ebHoe
rnocobme. — InekTpoH. gaH. — CI6. : Jlanb, 2010. — 203 c. — Pexxum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=378 — 3arn. c akpaHa.
NCTOYHUK

Ne

n/n

2 Oemunposud, b.MN. YncneHHble MeToabl aHanmsa. MpubnmxeHne QyHKLNNA,

anddepeHunanbHble U MHTErpasbHble YpaBHEHUS [D/1eKTPOHHbIN pecypc] : yyebHoe
rnocobue / B.IN. Jemnposny, N.A.

MapoH, 3.3. LyBanoBa. — I71eKTPOH. aaH. — CI16. : JlaHnb, 2010. — 400 c. — Pexxum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll_id=537 — 3arn. ¢ aKkpaHa.
17.06pa3oBaTenbHble TEXHOJIOTUU, UCNONIb3YyEMbIe NpU peanusauum yuebHomn
AVCLUUNJIMHbI, BKJIIOYaA AUCTaHLUOHHbIe obpa3oBaTenbHblie TexHonorum (OOT),
3NeKTpoHHoe obyueHue (30), cMewlaHHOe oby4eHue):

ObyyeHune NponcxoanT C UCMOSIb30BAaHNEM 3NEKTPOHHOI0 00y4eHns N AUCTaHLUMOHHbIX
obpa3oBaTenbHbIX TexHonorum (JOT) Ha NnopTane «INEeKTPOHHbIN yHUBepcuTeT BIys»
(nnaTtdopma Moodle: https://edu.vsu.ru/course/view.php?id=4192).

Y4yebHble MaTepumasibl pa3MeLLaoTCa B 3JIEKTPOHHON NHpOpMaLnoHHO-06pa3oBaTeibHON cpefe
BYy3a «2DNI€KTPOHHbIN YHUBEepcuTeT BI'Y - Moodle» gna obecnevyeHns BO3MOXXHOCTH
ONCTAHLUVMOHHOIO 0CBOEHUA y4ebHOro MaTepurana n caMoCcToATENbHOM paboThl cayllaTenen.

18. MaTepuaano-TexuuquKoe obecneyeHue AUCLUNJIMHDbI:

Kypc peannsyeTcs Ha OCHOBE MaTepuasibHO-TEXHMUYECKOW 6a3bl haKy/ibTeTa KOMMbIOTEPHbIX
HayK BOpPOHE)XCKOro rocygapCcTBEHHOro yHUBepcuTeTa.

Ayountopun gng nposeneHuns saHatun: 477, 479, 380, 381, 382, 383, 384, 385, 387, 290, 291, 292, 293, 295,
297, 301m, 303n, 305n, 307m, 314n, 316m, 505n;

MaTepuanbHO-TEXHUYECKOE OCHALLEHWU ayaAnTopuin



HaumeHoBaHue
romeLLeHns
(Homep ayauTopumn)

Mwmetolleecs obopynoBaHue

479 YuebHas ayauTopus: KoMnbloTep npenopasatens i5-8400-2,81Tu, moHuTop ¢ KK 19", MynbTUMeOuinHbIA NPOEKTOpP, 3KpaH.
CneumnanusunpoBaHHasi mebensb.
YuebHas ayguTopus: komnbloTep npenogasatens i3-3240-3,4Tu,moHnTOp € XKK 22", MynbTUMeaunHbIA NPOEKTOP, 3KpaH.
CneumnanusunpoBaHHas mebensb.
Cuctema NHTepHeT-BMaeokoHdepeHLcBsa3n (kopn. 1a aya. 380)
CoctaB cuctembl MHTepHeT-BuaeokoHdepeHucsasm: BKC LifeSize Team220 Camera 200 Dual, ayauocuctema Defender
Mercury 34 SPK-705, nHTepakTBHasi 4ocka Co BCTPOeHHbIM npoektopoM "SmartBoard 480iv V25"
380 . .
NabopaTtopHoe obopyAoBaHMe MO TEOPETUYECKOW MexaHuke W OonTuke: MawwuHa ATByda, MasTHUK Makcsenna,
YHVBEpCanbHbI MasiTHUK,
MaaTHVUK OBepbeka, KpyTUNbHBIA MasiTHUK, HAKMOHHbLIA MasiTHUK, Npubop Ans
nccnefoBaHysa CTONKHOBEHWS LLIAPOB, ONpeaeneHne CKopocTu noneTa nynv ¢ NoMoLLbo
KPYTUINbHO-6annmMcTNYecKoro MasiTHUKa, U3yyeHre 3akoHOB BpaLlaTerlbHOro ABUXEHNS
Ten, uccnegoBaHue CroXHbIX konebaHui, ycTaHoBKa Ans USMepeHUsi MoAyrnsi yNpyrocT NpOBOJIOKU.
505n YyebHas ayautopus: koMmnbtoTep npenogasartens i5-3220-3.31Mu, monutop ¢ XKK 17", MynbTUMeannHbIA NPOEKTOp, 3KpaH.
CneuwmanuavnpoBaHHas mebensb.
477 YuebHas aygutopus: HoyToyk HP Pavilion Dv9000-er, MynbTuMeaniiHbI NPoekTop, akpaH. CneunannavpoBaHHas mebenb.
YuyebHas ayautopus: komnbioTep npenogasatens Pentium-G3420-3,2IMu, monuTop ¢ XKK 17", MynbTUMeaninHbIi MPoeKTop,
292 akpaH. CneunanusmpoBaHHas mebenb.
Cuctema ans sugeokoHdepeHumn Logitech ConferenceCam Group v HoyTbyk 15.6" FHD Lenovo V155-15API.
YuebHass aygutopusa: HoyTbykm HP EliteBook Ha 6ase Intel Core i5-8250U-3.4 [Ty, moHuTOopbl XK 24" (16 wr.),
297 MyfbTUMEANHbIV MPOEKTOP, 3KkpaH. CneunanusnposaHHas mebernb.
YuebHasi ayauTopus: nepcoHarnbHble KOMMbTepbl Ha 6a3se i7-7800x-4Tu, MmoHuTOpbl XKK 27" (12 WT.), MynbTUMEANAHbINA
npoekTop, akpaH. CneuunanmamposaHHas mebenb.
JlabopaTtopHoe 060pyfoBaHNE NCKYCCTBEHHOTO MHTENIEKTa:
pabouyne mecTa - nepcoHarnbHble KoMMbloTepbl Ha 6a3e i7-7800x-4ITu, MoHuTopbl XKK 27" (12 wr.);
moaynm AO HIML, "3NBUC" : npoueccopHbin CamtoT-3J124MNM2 (9 wrT.), otnagoyHbin CanioT-3J1240M1 (9 wT.), amynatop
290 MC-USB-JTAG (9 wr.).
JlabopatopHoe o6opyaoBaHWe 3MEKTPOHMKM, 3NEKTPOTEXHUKM U CXEMOTEXHUKM: pabouve MecTa - nepcoHarnbHble
KOMMbtoTepbl Ha 6a3e i7-7800x-41Tw, MoHuTOpbI XKK 27" (12 WT.);
CTeHA, ANst NPaKTUYECKUX 3aHATUIA MO anekTpuyeckum Lenam (KL-100);
CTeHA ANs U3y4YeHust aHanoroBbIX anekTpuyeckunx cxem (KL-200);
CTeHA Anst nsyveHusi undposbix cxem (KL-300).
291 YyebHas ayautopusi: nepcoHarnbHble KOMMbloTepbl Ha 6a3e i3-3220-3,3y, MmoHuTopbl XKK 19" (16 WT.), MynbTUMEANAHbLIN
npoekTop, akpaH. CneuunanmamposaHHas mebensb.
YuebHasi ayguTopusi:  nepcoHanbHble KoMmbioTepbl Ha 6ase Core i7-11700K-3.6 [Ty, mMoHuTopbl XK 24" (15 wr.),
293 MynbTUMEeOMNHBIA NPOEKTOop, 3kpaH. CrneunanuampoBaHHas mebensb.
JlTabopaTopHoe obopynoBaHne KOMMNbIOTEPHOM rpadhmkm Buaeoagantepbl GeForce RTX 3070.
YyebHas ayautopusi: nepcoHarnbHble KoMMbioTepbl Ha 6a3e i3-9100-3,61 Ty, MoHuTOpbl XKK 24" (14 wWwT.), MynbTUMEANAHBINA
npoekTop, akpaH. CneuunanvampoaHHas mebensb.
295 NabopaTopHoe o6opyaoBaHne MHGOPMaLMOHHON 6e30MacHOCTU ONepPaLMOHHbIX CUCTEM W MPOrpaMMHbIX CPeACTB 3alnThbl

MH(OPMaLMM OT HecaHKLMOHUPOBAHHOIO AocTyna: pabouvMe mecta - nepcoHanbHble KomnbioTepbl Ha 6a3e Intel i3-9100-
3,6y, , moHuTopbl XKK 24" (14 wr.);
y4ebHbIVi cTeHa «[TporpammHble cpecTBa 3aLmTbl MHOPMALMK OT HECAHKLIMOHMPOBAHHOIO JOCTYNay.

305n

YuebHas ayautopusi: HoyTbyk HP Pavilion Dv9000-er, MynbTUMeauiiHbI NpoekTop, 3kpaH. CrneunanuavpoBaHHasi Mebensb.




307n

YyebHas ayanTopums: HoyTtoyk HP Pavilion Dv9000-er, MyrnbTUMEAMAHLIN NPOeKTop, 3kpaH. CneunanuanpoBaHHas Mebensb.

303n

YuebHasi ayautopusi: nepcoHanbHble KomnbloTepbl Ha 6a3e i3-8100-3,9M L, MmoHuTopbl XKK 24" (13 WT.), MynbTUMEANAHBINA
npoekTop, akpaH. CneunanvampoBaHHas mebenb.

NabopaTtopHoe obopynoBaHMe nporpaMMHO-annapaTtHelX cpeacTtB obecneveHuss WHopMauMoHHOM 6GesonacHoCTu:
nepcoHanbHble KoMnbloTepbl Ha 6a3e Intel i3-8100 3.60MTw, MmoHuTopbl KK 19" (10 WT.), CTOMKa (KOMMYHUKALUMOHHbIN LKad),
ynpasnsiembin kommyTtatop HP Procurve 2524, annapaTHbii MexceTeBoi akpaH D-Link DFL-260E, annapaTHbIn MexceTeBomn
akpaH CISCO ASA-5505. nabopaTtopHas BupTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt, B3anmogencTBytoLlas ¢ ceteBbIMU
akpaHamu. USB-cuuTbiBaTenu cmapT-kapT ACR1281U-C1 n ACR38U-NEO, cmapt-kaptbl ACOS3 72K+MIFARE, kapTbl
namsitn SLE4428/SLES528. YuebHo-meToan4eckumin komnnekc "lMNporpaMMHo-annapaTtHas 3awmTa cetei ¢ 3awutoin ot HC"
OAO "MHoTeKC".

JlabopaTtopHoe 0oGopyAoBaHWe TEXHUYECKOW 3awuTbl MHpopmaumm, coctae STO33P "MupaHba" - MHOrodyHKUMOHANbHbIV
nouckoBbl npubop, STO3.DA - guddepeHumanbHbI HU3KoYacToTHbIM yeunutens, STO3. TEST - kOHTPONbHOE YCTPOWMCTBO;
Komnnekc BubpoakycTuyeckon 3awmtbl  "CoHata": Conata-WUM3, CoHaTta-CA-65M, Conarta-CB-45M; reHepatop-
Bubpousnyyatens ( 5 okras) "I'LU-1000Y"; reHepatop LWyMa Ans 3awWuUTbl OOHLEKTOB BbIYUCIMTENBHON TEXHWKM 1, 2 1 3
KaTeropui oT yTeuku MHOpMaLuK; cMcTeMa aBTOMaTU3npOBaHHAs OLEHKM 3aLLUULLEHHOCTN TEXHUYECKUX CPEACTB OT YTEYKN
MHOPMaUMM No KaHany nobOoYHbIX 3MEKTPOMAarHUTHbIX W3MyYeHWn u HaBopok <Curypg>. [MporpammHo-annaparHbii
KOMMMEKC ANs MOHWTOpUHra pagumoobctaHoBkM B auanasoHe 9 kly - 21 Ty «Kaccangpa K21». Komnnekc oueHku
3P PEKTUBHOCTM 3aLUUTBI peYEBO MHPOPMaLIMKN OT YTEYKM MO aKyCTUYECKOMY U BUBpoakycTuieckomy kaHanam, 20 — 12500
y.

314n

YyebHasi ayantopus: nepcoHarnbHble KoOMMbloTepbl HAa 6a3e i3-7100-3,6 Ty, moHuTopbl KK 19" (16 wr.),
MynbTUMEeAWNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas Mebenb.

316n

YuebHas aygutopusi: nepcoHarnbHble kKomnbloTepbl Ha 6a3e i3-9100-3,61 Ty, moHuTopb! KK 19" (30 wT.),
MynbTUMEANNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas mebens.

381

YuebHasi ayauTopus: komnbloTep npenogasaTens i3-540-3ITw, MynbTUMEAWHLIA NPoeKTop, 3KpaH. CneunannsnpoBaHHas
mebens.

382

YuyebHas ayautopusi: nepcoHanbHble KOMMbloTepbl Ha 6ase i5-9600KF-3,71Tu, moHuTopbl KK 24" (16 wrT.), TB naHenb-
dnvnyapt. CneunanusmpoBaHHas mebens.

383

YyebHas ayautopus: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i7-9700F-3Tu, moHuTopb! XK 27" (16 WwT.), MynbTUMEANHBLIN
npoeKkTop, akpaH. Cneunanu3anpoBaHHas mebernb.

JTabopaTtopHoe o6opyaoBaHMe MOBUMbHBLIX MPUITOXEHUA 1 Urp: paboure MecTa - NepcoHanbHble KOMMbOTEPLI Ha base Intel
i7-9700F, Bugeoapantepbl nVidia GeForce RTX2070, moHuTOopbl KK 27" (16 wT.); Cuctembl BUpTyansHow peansHoctn HTC
Vive Cosmos (2wrT.); BecnposogHbii MapLupyTuaaTtop TP-Link Archer C7.

JlabopaTtopHoe obopynoBaHue 6e30MacHOCTU KOMMbIOTEPHBIX ceTel: paboune mecta - nepcoHarnbHble KoMMnbioTepbl HP-
3500-PRO Ha 6a3e Intel i3-2120, moHuTopbl XK 22" (16 wWwTt.), cTOMKa (KOMMYHUKALUMOHHbIA LWKad), ynpaBrsiembli
kommyTtaTop CISCO Catalyst 2950, mapwpyTtusatop CISCO 2811-ISR, annapatHbin MmexceTeBon akpaH CISCO cepun ASA-
5500. nabopaTtopHas BupTyanbHasa ceTb Ha 6a3e Linux-KVM/LibVirt, B3anmogencreyrolias ¢ NepeyncrieHHbiM CeTEBbIM
obopynoBaHuem. NporpaMmMHbI aHanusaTop ceteBoro Tpaduka WireShark. Mporpammubii cumynatop Packet Tracer, gns
CO3[aHnsa BUPTyanbHbIX CTEHA0B, BKITHOYAOLWMX KOMMYTaTopbl 2 U 3 YPOBHEW, MapLUpyT13aTopbl, ceTeBble akpaHbl n COB.
YyebHo-meToamyeckuii komnrekc "besonacHocTb koMnbloTepHbix ceTen” OAO "UHdoTeKC".

384

YuebHasi ayautopusi: nepcoHarnbHble KoMnbloTepbl Ha 6a3e i3-2120-3,3My, MmoHuTopbl XKK 22" (16 wWwT.), MynbTUMEANAHBINA
npoekTop, akpaH. CneunanmamposaHHas mebernb.

385

YyebHas ayautopusi: nepcoHarnbHble KOMMbloTepbl Ha 6a3e i3-2120-3,3Tw, MmoHuTopbl XKK 19" (16 WT.), MynbTUMEANAHBINA
npoekTop, akpaH. CneumanuanpoBaHHas mebernsb.

387

YyebHas ayautopusi: komnbtoTep npenogaeatens Core2Duo-E7600-3IMu, MoHuTOp ¢ XKK 22", MynbTUMELMMHBLIA NPOEKTOp,
3kpaH. [NepcoHanbHble KoMMNboTEPbLI CTYAEHTOB Ha 6a3e i5-10400-2,9Mu, MoHuTopbl XKK 27" (11 wt.). CneunanusupoBaHHas
mebensb.




301n

YyebHasi ayauTopusi: nepcoHanbHble KOMMboTepbl Ha 6ase i3-2120-3,3IMu, MoHuTopbl XKK 17" (15 wWwT.), MynbTUMeannHbIA
npoekTop, akpaH. CneumnanvavposaHHas mebenb.

JlabopaTtopHoe 06opyaoBaHmne cynepkoMMbIOTEPHOTO LiEHTpa:

KnacTep ¢ nukoBon nponssoautensHocTbio 40 Tflops. CoctaB knactepa: 10 y3noB, kaxabii uMeeT ABa 12-94epHbix
npoueccopa Intel Xeon E5-2680V3, 128 6ant O3Y, SSD 256 '6ainT. 7 yanos 13 10 cogepxart no 2 yckoputens Intel Xeon
Phi 7120, 3 yana - 2 yckoputens Tesla K8OM. Bce y3nbl 06beamHeHb! BbICOKOCKOPOCTHOM ceTbto InfiniBand 56 Gbps;
ynpaBnsoWmMiA  y3en knactepa (Takke cepBepoM AN XpaHeHus dannoB): gBa 6-agepHbix npoueccopa, 64 [Gant
onepaTyBHON NaMsATV U AUCKOBYIO nofacucteMy oobemom 14 Thanr;

cepBep AN 3aHATUWA NO napannensHoMy nporpammupoBanuio: Intel X5650@2.67GHz 12 apep 24 notokos, O3Y 360b,
nuckoBas noacucrema oobemom 3006.

190a

JlabopaTtopHoe o6GopyaoBaHne MeguLMHCKON KNUBEPHETUKU:

paboune mMecTa - nepcoHanbHble KomnbloTepbl Ha 6ase Intel i3-2120, moHuTopbl KK 19" (3 wT.); anekTpoaHuedanorpad
HevipoH-cnekTp-4 (2 wrt.);

kapavorpad MonucnekTp-12 (1 wr.); onTnyeckme Mukpocokonsl P-1 (2 wr.);

3D-npuHTep (1 WT.); NasnbHbIe CTaHUMK (2 WT.).

CneumnanusnposaHHas mebensb.

403n

YuebHasi ayauTopusi: nepcoHarnbHble KomnbloTepbl Ha 6a3e i3-2320-3,3Tw, MoHuTopbl KK 22" (7 wWT.), MynbTUMEANAHBIA
npoekTop, akpaH. CneumnanmampoBaHHas mebernb.

JlabopaTtopHoe oGopyaoBaHue dusnyeckoi nabopaTtopum ¢ KOMMNEKTOM 060pyA0BaHNS MO KBAHTOBOW (hU3NKE:
YcTaHoBka Ansa uayveHus kocmudeckux nydew (Prik-01); ycrtaHoska Anst onpefeneHns pe3aoHaHCHOro

noteHumana metogom ®panka u lepua (PrK-02); ycraHoBka Ans onpeaeneHns AnnHel cBoboaHoro npobera vyacTuy,
B Bo3ayxe (Pr1K-03); yctaHOBKa AN n3ydeHUsi dHepreTndeckoro cnekrpa anektpoHos (PI1K-05); ycraHoBka ons
nsydeHns p-n nepexopa (®rK-06); ycraHoBka ANs U3y4eHUst TeMnepaTypHON 3aBUCUMOCTY 3NIEKTPONPOBOAHOCTU
mMeTannos n nonynposogHukos (PrK-07); yctaHoBka Ans n3yyeHns addekrta Xonna B nonynposogHukax (PrK-08);
yCTaHOBKa Ans n3y4eHus cnektpa atoma sogopoaa (Pr1K-09); ycraHoBKka Anst nsyveHus BHewwHero dotoaddexta
(PrK-10); ycraHoBKa Ans nsyveHust abcontoTHo YepHoro Tena (Pr1K-11); ycraHoBka onst nsyyeHusi pabotbl
CUMHTUNNAUMOHHOrO cyeTymka (PrK-12); yctaHoBKa ANa U3yYeHUs 1 aHanvM3a CBOMCTB Marepuanos C MOMOLLIbIO
CLUMHTUNNAUMOHHOrO cyeTymka (PriK-13).

420

NabopaTtopHoe obopyaoBaHuWe MO ANEKTPOTEXHWKN U 3MEKTPOHMKM: nabopaTopHble CTeHAb!: MOMynpoBOAHUKOBbLIE AVOAbI,
doTtoamoa, GuNonsapHbIN TPAaH3NCTOP, NOMEBOW TPaH3UCTOP, OMepPaLMOHHBIV YCUnuTenb, MHOrokackagosbein RC-ycunutens,
amnnuUTyAaHbIN ModynsTop u Aemogynsatop, LC-reHepatop ¢ MHAYKTUBHOM 0BpaTHOMN CBA3bIO, KBapLUeBbI reHepatop, RC-
reHepatop € (ba3ocaBuraloLlen Lenbio, MynbTUBMOpaTop, TpWUrrep Ha OWNONSPHOM TPaH3WUCTOpPE, OCHOBHBLIE CXEMbI
BbINMPSAMUTENEN, YHUBEPCANbHbIE NMOrMYeckne anemeHTbl TTJ1, perncTp casura, CHeTUmK

CneumnanusnpoBaHHas mebensb.

425

NabopaTopHoe o6GopygoBaHue ceTeld U cUCTEM nepedaun MHopMauuu: CToWKa (KOMMYHMKaUMOHHBIA wkad), 3
kommyTaTopa CISCO WS-C2960-24TT-L, 3 mapwpyTtusaropa CISCO 2801, 2 WiFi-mapwwpyTtusatopa Linksys WRT54G.
CneuunanusmpoBaHHas Mebenb.

Appeca (MecTonosioXeHns) nomMeLLeHnn

HavnmeHoBaHue
nomMeLLeHunst Agnpec (MecTonomnoxeHve) NomeLLeHns
(Homep ayauTopuun)
479 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 479
380 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 380
505n 394018, r. BopoHex, nnowagp YHuBepcuteTckas, a. 1, kopn.16, aya. 505
477 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 477
292 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 292
297 394018, r. BopoHex, nnowags YHuBepcutetckas, 4. 1, kopn.1a, aya. 297
290 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 290
291 394018, r. BopoHex, nnowanb YHMBepcuTeTckas, a. 1, kopn.16, aya. 291
293 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 293
295 394018, r. BopoHex, nnowagp YHuBepcuteTckas, 4. 1, kopn.16, aya. 295
305n 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 305
307n 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.16, aya. 307
303n 394018, r. BopoHex, nnowagb YHuBepcuteTckas, 4. 1, kopn.16, aya. 303
314n 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 314
316n 394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 316
381 394018, r. BopoHex, nnowage YHMBepcuTeTckas, a. 1, kopn.1a, aya. 381
382 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 382
383 394018, r. BopoHex, nnowagbs YHuBepcutetckas, 4. 1, kopn.1a, ayg. 383
384 394018, r. BopoHex, nnowage YHMBepcuteTckas, 4. 1, kopn.1a, aya. 384
385 394018, r. BopoHex, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 385
387 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.1a, aya. 387
308nn 394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 308
309n 394018, r. BopoHex, nnowaab YHuBepcuteTckas, 4. 1, kopn.16, aya. 309
301n 394018, r. BopoHex, nnowage YHuBepcuTeTckad, a. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowanb YHuBepcuteTckas, . 1, kopn.16, aya. 190a
403n 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 403
420 394018, r. BopoHex, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 420
425 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1, aya. 425

[MepeyeHb NporpamMmMHoOro obecneyeHns, ncnosib3yemoro B 06pa303aTean0M rnpouecce




Mpoussogutens MO

(nnn Toprosas mapka,

Wnu npaBoobnagatens) npu
Hanu4um

HaumeHosaHwue MO

OC Windows v.7, 8, 10 Microsoft (npum. 1)
Mnatcopma anekTpoHHoro obydeHus LMS-Moodle, ocHoBa O6pa3soBaTtenbHOro noprana Moodle Pty Ltd, GNU General
«ONeKTPOHHbIV yHMBepcuTeT BIY» Public License

kopnopaumsa FOXIT SOFTWARE
Foxit PDF Reader INC., nponpueTapHasi 6ecrnnartHas

NMUeH3na

19.0ueHoYHbIE CcpencTsa AJiA NPoBeAeHUA TEKYLUEN U NPOME)XYTOYHOU aTTecTauumn

MopsooK OLEHKM 0CBOoeHUs obyyvatolmmmcs y4ebHoro MmaTepuana onpeaenseTcs Coagep)XXaHnem
cnenyLnx pasnenos AUCUUNINHbI:

Ne Pasgenbl gucunnanHel (mogynn) Kon Kon

n/n KOMMEeTEeHUMN  MHAMKATOopa OLEeHOoYHbIe
cpencTtBa ons
Tekylen
aTTecTaunn

1 SneMeHThl Teopnn MNK-2 MNK-2.1 KOMnnevKT
MOrpeLIHOoCTER. 3afaHun
D/1eMEeHTbl MaLLIVUHHON 1-6
apuPMeTnKn. YucseHHole
MeToAbl INHENHOW anrebpsbi.

2 MK-5 MNK-5.1 KomnnekT
YucneHHble MeTOo/bl Teopuy 3a0aHUN
npmnbarXKeHun.

1-6

3 MK-5 MK-5.2 KomnnekT
YuncneHHble meTodbl peLleHns 3ap.a|-||/||7|
0ObIKHOBEHHbIX 1-6
anddepeHUnanbHbIX YPaBHEHUN.

4 . MNK-2 NnK-2.2 KomMmnnekT
PeweHrne HeIMHeNHbIX 3a0aHUN
YPaBHEHUN N CUCTEM 1-6

MpomMe)xyTo4YHasa aTTecTaums
dopMa KOHTPONA - DK3aMeH
OueHo4YHble cpeacTBa 19 NPOMEXXYTOYHOM aTTecTaunm

npOMe)KyTO'-IHaFI atTTecCtTaunma no gucunryinHe ocyLecTBeidaeTcqa C nNnoMoubio csieayrownx
OLEeHOYHbIX

cpencTB: cobecenoBaHme Mo sK3aMeHaLUMOHHbIM BuneTam

20 TunoBble OUEeHOYHble CpencTBa U MeToauvYeckue MaTepuansl, onpegensaiowme
npouenypbioLeHUBaHUsA

20.1 TeKyuWiUA KOHTPOJSIb YCNEBAEMOCTH

KOHTpPOJIb YCMeBaeMoCTHN MO AUCLMMNJINHE OCYLLECTBASETCSA C MOMOLLbIO CNeAYOLLNX OLLEHOYHbIX
cpencTB: nabopaTtopHbie paboThbl

MNepeyeHb TeM NabopaToOpHbIX paboT:

1. PeweHne HENTMHEWHbIX YPAaBHEHUW U CUCTEM.
2. NHTepnonauma cteneHHbIMU MoJIMHOMaMu



3. ®opMyJibl MPAMOYFOJIbHUKOB, Tpaneunn, CUMMCcoHa
4. 3apaydya nHTepnonauumn

5. N'pagneHTHbIe MeToA4bl

6. MHorokpuTepuasbHble 3aga4u.

OnncaHmne TexHoA0rnn nposeaneHMA

Obyu4atoLmecs BLIMOJIHAT 1 caatoT nabopaTopHble paboThbl, A8 KOHTPOJIS YCBOEHUS
TEopeTnYeckoro MaTepuana NUCnosib3yoTCs TEKCTOBbLIE 3aAaHus.

oby4atoLmniics B MOSTHOM Mepe O0JIKeH BbINMOJIHUTL NpeanaraemMble eMy 3afaHuns nabopaTopHbIX
paboT N OTBETUTbL Ha TEOPETUYECKMEe BOMPOChHI MO CAaBaeMoMy MaTepuany.

20.2 NMpomMeXxyTo4yHana aTrecTtaums
YTBEPXXOAKO
3asenyowmn kadenpon MHPOPMaLMOHHbBIX TEXHONOMMN yNpaBaeHns
M.I'. MaTBeeB
. .2023
HanpaBneHue NoAroToBKM / cneumnanbHOCTb

09.03.03 MpuknagHad nHPopMaTmKa

OuncunnnanHa 61.B.03 MeToabl BblYUCAEHUIN B BU3HEC-NPUIOKEHNAX

dopma 0bydeHunsa O4Hoe

Bua KOHTpONA DK3aMeH

Bupg atTectaunnm [1pomMexxyToyHas
KoHTpoNbHO-U3MepuTesibHbin MaTepuan Ne 1

1. MeToAbl pelweHnsa HeIMHENHbIX YpaBHEHUI. MeTo4 NOIOBUHHOMO AesIeHUs, MeTon XOp4,
mMeTo HbloToOHa.

2. YucneHHoe guddepeHumpoBaHue. Nepeaa 1 BTOpasd PasHOCTHbIE MPOM3BO4HbIE.

lMpenopasaTesnb A.B. KonbITuH



OueHKa OCTaTO4YHbIX 3HAHUM

MK-2. CnocoBHOCTL COCTaBNATb TEXHMKO-3IKOHOMUYECKOEe 0GO0CHOBaHME NPOEKTHLIX PeLUeHMA U TEXHUYECKOe 3adaHne Ha pa3paboTky

MHhOPMaLMOHHOM CUCTEMbI

Mepuon okoHYaHUs1 POPMUPOBAHUSA KOMMETEHUUU: __ cemecTp (cMm. Y1)

MepeyeHb AncuUMNnH (Monyneﬁ), MNPaKTUK, y4aCcTBYHOLWUNUX B copMupoBaHUM KOMMNETEHLMN:

- OucumnnuHbl (mogynum):(cm YTT)
e MeToabl BblUMCIEHWI B BU3HEC-NPUOXeHUsX (4 cemecTp);

MepeyeHb 3apaHun oNsA NpoBepku cchopMUPOBAHHOCTU KOMMETEHLUN:

1) 3aKpbITble 3agaHuns (TECTOBbIE, CPEAHWI YPOBEHb CIIOXHOCTW):

1. Bennunna Aaq = |A — a| Ha3bIBACTCSL:

a) HOTPEUIHOCTh METO/Ia

b) HOTPEITHOCTh OKPYTIICHHS

c) abCOITIOTHAS TIOTPEITHOCTh

d) OTHOCHTEJIbHAS TOTPEUIHOCTD

Aa
2. Bennmunna 0@ .= —— HasbIBaeTos:
g

a) HOTPENIHOCTh METOA

b) HOTPEITHOCTh OKPYTIICHHS

C) abCOJIIOTHAS IOTPEIIHOCTD

d) OTHOCHTEJIbHAS MOTPEUIHOCTh
3. IlorpemHOCTh, OOYCIOBICHHAS HETOYHOCTHIO 33 JaHUS YUCIIOBBIX TAHHBIX, BXOSIINX B MATEMATHIECKOE OIIUCAHUE
3amaun

a) HEYCTpaHUMasl MOTPEIHOCTh

b) MOTPENIHOCTh METO/1a

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTh

d) PE3yJIbTHPYIOIIAs TOIPEITHOCTh
4. TTOTpenIHOCTb, SBISIONIASCS CIICICTBHEM HECOOTBETCTBUS MATEMATHIECKOTO OMMCAHUS 3a/1aUl PEaTbHON
JEfCTBUTEIBHOCTH

a) HEYCTpaHUMasl MOTPEIHOCTh

b) MOTPENIHOCTh METO/1a

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTb

d) PE3yJIbTHPYIOIIAs TOIPEITHOCTh
5. TIorpeniHocTh, CBsI3aHHAS CO CTOCOOOM PEIIeHH s TOCTABICHHON MAaTeMaTHIECKOH 3a1auu

a) HEyCTpaHUMasl IIOTPEIIHOCTD

b) MOTPENTHOCTH METO/IA

C) BBIYKCIIUTEIbHAS IOTPEIIHOCTh

d) PE3YIILTUPYIOIIAS TOIPENTHOCTh

6. HOFpCIHHOCTL, O6YCJ'IOBJ'IGHH3H H€06XO,Z[I/IMOCTL}O BBITIOJITHCHHA apI/I(I)MGTI/I‘ICCKI/IX onepaunﬁ HaJ YucCjiaMu, YCCUCHHBIMU

A0 KOJIHNYCCTBA pa3paa0B, 3aBUCALICTO OT HpHMCHﬂCMOﬁ BBIYMCIIUTSILHON TEXHUKH

a) HEYCTpaHUMast IIOTPEIHOCTh

b) MOTPENTHOCTh METO/1a

c) BBIYHCITUTEIbHAS [IOTPELIHOCTh

d) Pe3yIIbTHPYIOIIAs TOTPEIIHOCTD
7. OTaenuTh KOpeHb ypaBHeHus COS(X) = 2x

a) [-1;,1]

b) [0;1]

c) [1:2]

d) [2;3]



8. MeToz, KOTOPBIN MPUBOIUT K PEIICHUIO aJreOpandecKix ypaBHEHUH 3a KOHEUHOE YUCIIO apu(PMETHIECKUX OTepaIui,
Ha3bIBACTCS:

a) UTEPALMOHHBIA METOJT
b) MPSAMOM METOJT

c) METOJT XOP.T

d) METOJ KaCaTEIbHbIX

9. MeroJ, B KOTOPOM TOYHOE PEUICHUE MOKET OBITh TOJIYYCHO JIHIIb B PE3yJbTaTe OECKOHEYHOTO MIOBTOPCHUS
eINHOO0OPa3HBIX AEUCTBHI, HA3bIBACTCA:

a) UTEPAIIMOHHBIA METO]I
b) TIPSIMO# METOT
c) METO]T XOP.T
d) METOJ KaCaTEIbHBIX
10. Ecnu pynkuus f(X) npencrasiser codoii MHOTOWICH, TO ypaBHenue f(X) = 0 Ha3piBaeTcs:
a) TPAHCIICHICHTHBIM
b) anredpanIecKuM
c) JIMHEHHBIM
d) KOMOWHHUPOBaHHBIM

2). OTKPbITbIE 3a4aHNSA (TECTOBLIE, MOBbILLEHHbIN YPOBEHb CITOXHOCTHN):
1. Haiiti aGCOIOTHYIO MOTPEITHOCT OKPYTICHHS C H30BITKOM uncia 1,8 1o mempIx.

Ortser 0,2

5

2. Beraucnuts npubImkeHHOE 3HaUCHNE HHTErpasia IXdX (momarast N = 5) mo ¢hopmyJie JEBBIX MPSIMOYTOIBHUKOB.
0

Otser 10

3. Ecnu nmocnenoBarenbHble 3HaUeHHs (DYHKIHH, SBISIOLIEHCS perieHreM 3anaun Komu s nuddepeniuanbHoro

YPaBHEHH y’ =f (X, y) C HaYanbHbIM ycnosueM Y( X, ) = Y, Haxoaarcs no metony Jiinepa Y, 4, =Y, + hf (Xk ) yk) ,

TO Y, onpenensemas ypaBHEHUEM, y' =X+Y npu Y, =1 Xy = O u mare h = 0,1 pasHo:

OtBer 1,1

3) OTKDbITblE 3a4aHuUsi (MUHU-KECbI, CDEAHWUI YPOBEHb CIOXHOCTH):

1. UccnenoBats MmetogoM ["aycca cucremy:

10x, — X, + X, =5,
X, +5X, +3X; = 2,
2X + X, =Xy =1,

X, —6x, —4%, =1.

2. UccnenoBatk MetonoM ["aycca cucremy:

10%, — X, + X, =5,
X, +5X, +3%;, =2,
2X + X, =X =71,

X, —6X, —4X, =2.

3. UccnemoBats MetoaoM ['aycca cucremy:
10x, — X, + X, =5,
X, +5X, +3%, =2,

2%, +10x, + 6%, = 4.

4. ViccnenoBath MeTozioM ['aycca cucremy:



4% + X, — X, =4,

X, —3X, +3%; =1,

2X =X, + X3 =2,

—X, —6X%, +5%, =0.
OTBeTbl HA BONIPOCHI
Howmep Bompoca OtBer

1. VcknrounM HEW3BECTHBIE [JIsI IOJY4EHHUS TpPEyrojbHOrO BHIA.
YMHOXHMM BTOpoe ypaBHeHHEe Ha 10 U BBIUTEM M3 HEro INEpBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXHM Ha 5 M BBIUTEM IEpBOE,
4eTBepTOe YMHOXUM Ha 10 1 Toke BeruTeM nepsoe. [lomyunm

10x, — X, +X; =5,

51x, +29x, =15,

6X, —6X, =30,

—59x, —41x, =5.
Temepp Hamo WCKIIOYUTH C IOMOIIBIO BTOPOTO YPAaBHEHUS U3
CIENYIOUIMX YPaBHEHUH HeusBecTHoe X,. Jlig »3Toro Hano
YMHOXKUTh BTOpPOE€ YpaBHEHHEe Ha 6 U TpeTbe Ha 51 U BBIYECTH
BTOPOE U3 TPEThEro. Y MHOKUTH BTOpoe Ha 59, yerBepToe —Ha 51 u
CIIOXKUTH J1Ba ypaBHeHus. [lomyunm

10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1140.
MO’XHO UCKIIIOUMUTh X, U3 YETBEPTOIO yPaBHEHMS:

10x, — X, +X; =5,

51X, +29x, =15,

—480x, =1440,

0=0.
[TomyynBmemMycss 4eTBEPTOMY YPAaBHEHHIO YIOBJIETBOPSIOT JIFOObIE
gucia. Hamo pemuTs nepeoeie Tpu ypaBHEHHUS. VX pemuM o0paTHBIM
xonoM Merona I'aycca. M3 TpeTbero ypaBHEHMS uUMeeM X, = —3.
IloacraBnseM X, BO BTOpPOE ypaBHEHHEe M moiayduM 51X, =102,
X, =2. IloxcraBnsem 3HaueHUS X,, X, B TI€PBOE YypaBHEHHUE:
10x, =10, rtorma X =1. Mrak, pElIEHHME  CHUCTEMBI:
X =1 X, =2, X; =-3. CucreMa UMeeT eINHCTBEHHOE PELICHHE.

2. HcximounM HEn3BECTHBIE MJIsI TIOJyYEHHUS] TPEYroJbHOTO BHIA.
YMHOXHUM BTOpoe ypaBHeHHWE Ha 10 M BBIYTEM M3 HETrO0 HEpBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXXHM Ha 5 W BBIUTEM IIEpPBOE,
YyeTBepTOe YMHOKHMM Ha 10 1 Toxe BbIuTeM niepsoe. [Tomydanm

10x, — X, + X, =5,

51x, +29x, =15,

6x, — 6%, =30,

—59x, —41x, =15.
Tenepr HamO HCKIIOYUTH C IIOMOINBIO BTOPOTO YpPaBHEHHS W3
CIIENYIONINX YypaBHEHMH HEU3BECTHOe X,. Jlmd 3Toro Hago
YMHOXXHUTb BTOPOE€ ypaBHEHHE Ha 6 U TpeTbe Ha 51 M BBIYECTH
BTOPOE U3 TPETHEr0. Y MHOKUTH BTOpoe Ha 59, uerBepToe — Ha 51 u
CJIO>KUTH J1Ba ypaBHeHus. [lomyunm

10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1650.




MO>KHO HCKITIOYUTH X3 13 YETBCPTOI'O YpaBHCHMUS:
10x, =X, +X; =5,
51X, +29x, =15,
—480x, =1440,
0 = 244800.

Kak BuauM, mocnegHee ypaBHEHHE HE MMeEET peIIeHWH. 3HauuT,
CUCTEMA HE UMEET PELICHUMN.

HckmounM HENW3BECTHBIE AJSI TOJydCHHUS] TPEYTOJbHOTO BHIA.
YMHOXHM BTOpO€ ypaBHeHHe Ha 10 W BBIYITEM H3 HErO IEpPBOE
ypaBHEHHE. TpeTbe ypaBHEHHE YMHOXKUM Ha 5 W BBIYTEM IIEPBOE,
4yeTBepTOe YMHOKHM Ha 10 u Toxe BbruTeM nepoe. [lomydanm

10x, =X, +X; =5,
51x, +29x, =15,
51X, +29x, =15.

Brrurem u3 Tpetsero ypaBHeHus Bropoe. [lomyuum

10x, — X, +X; =5,
51x, +29x, =15,
0=0.

VpaBHeHHE HMeET OECKOHEYHO MHOTO pemeHHid. MOXHO 3a X,

15-29« 27 -8«
B3STh JTI000€ yncio: X, = . Torma X, = T X, = ~H

HckmounM HENW3BECTHBIC MAJSI TIOJNyYCHHUS TPEYTOJbHOTO BHIA.
YMHOXHM BTOpOE ypaBHEHHE Ha 4 W BBIYTEM M3 HEro IEpBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXKHM Ha 2 U BBIUTEM IEpBOE,
4eTBEpPTOEe YMHOXXUM Ha 4 u npubdasum nepsoe. [lomyunm

4X, + X, — X, =4,

—13x, +13x, =0,

—3X, +3%; =0,

—23X, +19%, = 4.
W3 BTOpOro U TPEThEro ypaBHEHUH BBIPA3UM X, Uepe3 X, © X, =X,
U MOJCTaBUM B 4eTBeproe ypasHeHue. Ilomyunm —4X, =4, oTkyna
X, =—1. U3 nepsoro ypaBHeHus Haxomum X, =1. WTak, pemienune

cucreMbl: X, =1, X, =—1, X, =—1. Cucrema uMeeT €IUMHCTBEHHOE

penieHue.

Kputepun orleHUBaHUS [Ixana oneHok (B 6aiax)
lmMeeTcst BepHast OCJIEIOBATEIILHOCTD BCEX ATAIIOB 3 Oanna
penieHust, 000CHOBAHHO IT0JTyYeH BEPHbIH OTBET.

[Tonmy4yeH HeBepHBI OTBET W3-3a BEIYUCIUTEIbHOM oKy, |2 6amia
[IPY 5TOM MMEETCsI BEpHasl OCIIEA0BATEIbHOCTh BCEX

PTAIOB PelIeHHSI.

[losryueH BepHBI OTBET, OAHAKO HMEIOTCS Tporycku |1 Gamn
0JTHOTO WJIM JIBYX ITAIOB PEIICHHMSI.

PerieHne He COOTBETCTBYET HH OJJHOMY U3 KPUTEPHEB, 0 6anoB
[epeYUCICHHBIX BBIIIE.

MK-5. CnocobHoCTbL MogenupoBaTh NpUKIagHble Npouecchl U NpeaMeTHY o6nacTtb

Mepuon okoHYaHUs hbopMUPOBaAHUSA KOMMETEHLUUU: _ cemecTp (cMm. Y1)

MepeyeHb ancumnnuH (Moaynen), NPakTUK, y4acTByroLWmMX B POPMUPOBAHUN KOMNETEHLUK:




OucumnnuHbl (Mmogynwm):(cm YTT)
e MeToabl BbluMCIEHUI B BU3HEC-NPUNOXEHUSIX (4 cemecTp);

MNMepeyeHb 3apaHun onNsA NpoBepkn cchopMUPOBAHHOCTU KOMMETEHLUN:

1) 3aKpbITble 3a4aHns (TECTOBbIE, CPEAHWI YPOBEHb CIIOXHOCTW):

1. Bennuuna Aa = |A - a| Ha3bIBACTCA:

a) TOTPEITHOCTH METOIA

b) HOTPEIIHOCTh OKPYTJICHHS

c) abCOITIOTHAST TIOTPEITHOCTh

d) OTHOCHTEJIbHAS TOTPELIHOCTD

Aa
2. Bemmunna 0@ ;= —— HaspIBacTOs:
g

a) HOrPENIHOCTh METO/Ia

b) TOTPEITHOCTH OKPYTIICHHS

c) abCoJIIOTHAsI TOTPENTHOCTh

d) OTHOCHTEJIEHAS TOTPENTHOCTh
3. ITorpenHoOCTh, 06YCIOBIEHHAS HETOYHOCTHIO 3aIaHUS YUCIIOBBIX JIAHHBIX, BXOJISIINX B MATEMATHYECKOE OIUCAHUE
3amaun

a) HEYCTPaHUMasl TIOTPEIIHOCTh

b) MOTPELIHOCTh METO/1a

C) BBIYKMCIIUTENbHAS IOTPEIHOCTh

d) PE3yNBTHPYIOIIAs TOTPEITHOCTh
4. TIOrpenIHoCTb, SBJISAIONIAsACS CIEICTBHEM HECOOTBETCTBHS MATEMATHIECKOTO OMTMCAHUS 3a/1aUH PEabHON
IEHCTBUTEIBHOCTH

a) HEyCTpPaHUMasl TIOTPEIITHOCTh

b) MOTPELIHOCTh METO/1a

C) BBIYKMCIIUTENbHAS IOTPEIHOCTh

d) PE3yJIbTHPYIOIIAS TOIPEITHOCTh
5. TlorpeniHocTh, CBsI3aHHAS CO CTOCOOOM PEIIeHH s TOCTABICHHON MAaTeMaTHIECKOH 3a1auu

a) HEyCTpaHUMasl IIOTPELIHOCTD

b) MOTPEITHOCTH METO/IA

C) BBIYHCITUTEIbHAS [IOTPEIIHOCTh

d) PE3YIBLTUPYIOIIAS TOIPENTHOCTh

6. HOFpeIHHOCTB, O6YCJ'IOBJ'IGHHa$I H606XOI[I/IMOCTL}O BBITIOJTHCHHA apI/I(I)MCTI/I‘ICCKI/IX onepaum”d HaJl YrMcCJiaMH, YCCYCHHbIMU

A0 KOJIHNYCCTBA pa3pAaa0B, 3aBUCALICTO OT HpI/IM@HﬂCMOﬁ BBIYHMCIIUTSILHON TEXHUKHU

a) HEYCTpaHUMasi TOTPEIIHOCTh

b) MOTPENIHOCTh METO/1a

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTh

d) PE3yJIbTHPYIOIIAs TOIPEITHOCTh
7. OTaenuTh KOpeHb ypaBHeHus COS(X) = 2x

a) [-3,1]

b) [0;1]

c) [1,2]

d) [2;3]
8. MeTo, KOTOPBI PUBOAUT K PELICHHIO aIreOpanvyecKuX ypaBHEHHH 32 KOHEUHOE YHCIIO apU)METHISCKUX OIepalyii,
Ha3bIBaCTCS:

a) UTEPALMOHHBII METOA

b) PAMON METOJ

c) METOM X0

d) METO/][ KacaTeIbHBIX

9. MGTOII, B KOTOPOM TOYHOC PCIICHUE MOKET OBITH NOJIYUCHO JIMIIb B pE3yJIbTATC OCCKOHEUHOTO TIOBTOPCHU

€IMHOOOPa3HBIX JIEHCTBHH, HA3bIBAETCS:
a) UTEPAIHOHHBIA METO/



b) IPSAMOI METOJ

c) METOM X0
d) METOJ KaCaTEIbHBIX
10. Ecnu ynkuus f(X) nmpencrasiser codoii MHOTOWICH, TO ypaBHernue f(X) = 0 Ha3piBaeTCs:
a) TPAHCIICHICHTHBIM
b) anredpanvyecKuM
c) JIMHEHHBIM
d) KOMOWHHPOBAHHBIM

2). OTKPbITbIE 3a4aHNSA (TECTOBbIE, NOBbILLEHHbIN YPOBEHL CITOXHOCTH):
1. Haiftn aOCOMOTHYIO OTPEIIHOCTE OKPYTIICHHUS ¢ M30BITKOM dncia 1,8 10 membIx.

Ortser 0,2

5

2. BeraucimTs MpuONMKEHHOE 3HAYCHNE HHTETpajia IXdX (momaras n = 5) mo ¢opMyIte JEeBBIX TPSIMOYTOIEHUKOB.
0

Ortser 10

3. Ecnu nocnenoBarenbHble 3HaUeHUs (YHKIHH, SBISFOLIEHCS perienreM 3anaun Komu s nuddepeniuanbHoro

YpPaBHEHML y’ =f (X, y) C HaYanbHbIM ycnosueM Y( X, ) = Y, Haxoaarcs no metony Jitnepa Y, 4, =Y, + hf (Xk ) yk) ,

TO Y, onpenensemas ypaBHEHUEM, y' =X+Y npu Y, =1 Xy = O u mare h = 0,1 pasHo:

Orser 1,1

3) OTKDbITble 3a4aHuUsi (MUHU-KENCbI, CPEAHWUI YPOBEHb CIIOXHOCTH):

1. UccnenoBath MmetogoM ["aycca cucremy:

10X, — X, + X, =5,
X, +5X, +3X; =2,
2X + X, =Xy =1,

X, —6x, —4%, =1.

2. UccnenoBath MetoaoM ['aycca cucremy:

10X, — X, + X, =5,
X, +5X, +3X%;, =2,
2X + X, =X =1,

X, —6X, —4%, =2.

3. UccnenoBats MeTonoM ['aycca cucremy:
10x, — X, + X, =5,
X, +5X, +3%, =2,

2x, +10x, + 6%, = 4.

4. VccnenoBath MeTozioM ["aycca cucremy:
4% + X, — X, =4,

X, —3X, +3%; =1,

2X =X, + X3 =2,

—X, —6X, +5%, =0.

OTBeThI Ha BONPOCHI
Howmep Bonpoca Otser




HcknrounM HEW3BECTHBIE [JIs1 IOJY4EHHUS TpPEyrojJbHOrO BHJA.
YMHOXMM BTOpo€ ypaBHeHHEe Ha 10 M BBIYTEM M3 HEro MepBoe
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXHM Ha 5 M BBIUTEM IEPBOE,
4eTBepTOe YMHOXUM Ha 10 u Toxke BbruTeM nepsoe. [lomyunm

10x, — X, +X; =5,

51x, +29x, =15,

6x, —6x, =30,

—59x, —41x, =5.
Tenepb HagO MCKIIOUHUTH C IIOMOLIBIO BTOPOTO YpPaBHEHHS U3
CJICAYIOIUX ypaBHeHI/Iﬁ HCU3BCCTHOC X2. I[J'ISI 9TOro Haao

YMHOXHTh BTOPO€ ypaBHEHHE Ha 6 WM TpeThe Ha 51 M BbIUECTh
BTOPOE U3 TPETHEro. Y MHOXKUTH BTOpoe Ha 59, uerBeproe — Ha 51 u
CIIOXKUTH J1Ba ypaBHeHus. [lomyunm

10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1140.

MOXHO HUCKITHOYUTH X3 N3 YCTBCPTOI'O YPABHCHMUS:
10x, — X, +X; =5,

51X, +29x, =15,

—480x, =1440,

0=0.

[MomyauBmeMycst 4eTBEpTOMY YPaBHEHHIO YIOBJIETBOPSIOT JIFOOBIE
yncna. Hago pemmts nepBeie Tpy ypaBHEHHA. VX pemM oOpaTHBIM
xogoM Mertona I'aycca. M3 TpeTbero ypaBHEHHs MMEeM X, = —3.

IloacTtaBnseM X, BO BTOpPOE ypaBHEHHE M moiayduM 51X, =102,
X, =2. IloxcraBnsem 3HaueHUs X,, X, B II€PBOE YypaBHEHHUE:
10x, =10, rtorma  x =1. HMrak, pemeHHe  CHCTEMBIL:

X =1 X, =2, X; =—3. CucreMa UMeeT eINHCTBEHHOE PELICHHE.

VckiarounM HEW3BECTHBIE [JISI TOJYYEHHS TpPEyrojbHOTO BHIA.
YMHOXHUM BTOpoe ypaBHeHHE Ha 10 M BBIYTEM M3 HETrOo HEpBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXXHM Ha 5 W BEIUTEM IIEpPBOE,
YyeTBepTOe YMHOKHMM Ha 10 n Toke BbIuTEM niepsoe. [lomydanm

10x, — X, + X3 =5,

51x, +29x, =15,

6x, —6x, =30,

—59x, —41x, =15.
Tenepr HamO HCKIIOYUTH C IIOMOIIBIO BTOPOTO YpaBHEHUS W3
CIENYIOUIMX YPaBHEHUH HeusBecTHOe X,. Jlig »Toro Hano

YMHOXKUTh BTOpPOE€ YypaBHEHHEe Ha 6 M TpeTbe Ha 51 W BBIYECTH
BTOPOE M3 TPETHETr0. Y MHOKHUTH BTOpoe Ha 59, yerBepToe —Ha 51 n
CIIOKUTH J1Ba ypaBHeHUs. [lomyunm

10x, =X, +X; =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1650.

MO0>KHO MCKITIOYHTH X3 13 YETBEPTOT'O YpaBHCHUA:
10x, — X, +X; =5,

51X, +29x, =15,

—480x, =1440,

0 = 244800.

Kak Buanm, mociegHee ypaBHEHHE HE WMEET pelleHWH. 3HA4wWT,




CHCTEMa HE UMEET pEelICHUH.

HckmounM HEHW3BECTHBIE MAJSI TOJydICHHUS TPEYTOJbHOTO BHIA.
YMHOXHM BTOpo€ ypaBHEHME Ha 10 W BBIUTEM M3 HETO IEPBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXKUM Ha 5 W BBIYTEM IIEPBOE,
4yeTBepTOe YMHOKHM Ha 10 u Toxe BbruTeM nepoe. [lomyanm

10x, =X, +X; =5,
51x, +29x, =15,
51x, +29x, =15.

Borurem u3 Tpetsero ypaBHeHus Bropoe. [Tomyuum

10x, =X, +X; =5,
51x, +29x, =15,
0=0.

VpaBHeHHE HMeET OECKOHEYHO MHOTO pemeHHid. MOXHO 3a X,

15-29% 27-8a
B3STh JI000€ yncio: X, = . Torma X, = T X, = h

HcxmounM HENW3BECTHBIC AJSI TIOJNyYCHHUS TPEYTOJbHOTO BHIA.
YMHOXHM BTOpOE ypaBHEHHE Ha 4 W BBIYTEM M3 HEro IEpBOE
ypaBHEHHE. TpeTbe ypaBHEHHE YMHOXXUM Ha 2 W BBIYTEM IIEPBOE,
YeTBEPTOE YMHOKHMM Ha 4 1 mpubaBum mnepsoe. [lomydanm

4% + X, — X, =4,

—13x, +13x, =0,

—3X, +3%; =0,

—23X, +19%, = 4.
W3 BTOpOro U TPEThEro ypaBHEHUH BBIPA3UM X, Uepe3 X, © X, =X,
U MOJCTaBUM B 4eTBeproe ypasHeHue. Ilomyuum —4X, =4, oTkyna
X, =—1. W3 nepsoro ypaBHeHus Haxomum X, =1. WTak, pemienune

cucreMbl: X, =1, X, =—1, X, =—1. Cucrema uMeeT €IUMHCTBEHHOE

peuieHue.

Kputepun orleHUBaHUS [Ixana oneHok (B 6aiax)
MeeTcs BepHas TIOCIEIOBATEIFHOCT BCEX TAIIOB 3 bamia
perieHns, 000CHOBaHHO MOJTYYEeH BEPHBIH OTBET.

[Tonmy4yeH HeBepHBI OTBET W3-3a BEIYMCIUTEIbHOM oKy, |2 6amia
[IPY 5TOM MMEETCsI BEpHasl MOCJIEI0BATEIbHOCTh BCEX

PTAIOB PelIeHHSI.

[losryueH BepHBI OTBET, OAHAKO HMEIOTCS Tpormycku (1 Gamn
OJTHOTO MJIM JIBYX JTAIOB PEIICHHUSI.

PerreHue He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, 0 GasmoB
[epeYUCICHHBIX BBIIIE.




