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

MaTBeeB Muxann Npuropbesuny
Kadenpa nHOOPMaLNOHHbIX TEXHOJIOMUIA YNpaBaeHNs
21.03.2025
PABO4YAS MPOrPAMMA YYEBHOW ANCLUNJINHBI

51.B.03 MeToAbl BblMUCAEHUN B BU3HEC-NMPUIOXKEHUAX

1. Koa » HauMeHOBaHUe HanpasJiIeHUA NOAroTOBKU/CNeuuasbHOCTH:
09.03.03 lNpuknagHaa nHpopmaTmKa

2. Mpodunb noaroroBkKu/cneuunanmnsauma:

lMpuknagHaa NHPOPMaTUKa B SKOHOMUKE

3. Keanudukaumsa (cteneHb) BbINyCKHUKA:

bakanaspunat

4. dopmMma obyyeHusn:

O4Has

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

6. CocTaBuTeNIn NporpaMmmsbl:

noueHT KonbITuH A.B.

7. PekoMeHpoOBaHa:

HMC ®KH 05.03.2025 npoTtokos Ne 5

8. YueOHbIN roa;:

2026-2027 (4 cemecTp)

9.llenu n 3apaum y4eOHON AUCLUUNJINHDI:

0aTb CywaTenaMm cucrteMaTmdeckoe npenctasjieHne o HACJIEHHbIX MeTOOaX U
BbIHNCINTENBbHbLIX aJIFOPUTMaX HGO6XO,D,I/IMOG B SKOHOMUKO-MaTeMaTU4eCKOM Mo eJTMPOBaHNN.

10. MecTo y4eOHOM AMCUUNAUHDbI B CTPYKTYpe OOMN:

N3yvyeHune OUCUUMNINHBI «MeToabl BIYUCIUTENIbHON MaTEMATUKU» OCHOBbIBAETCS Ha b6a3e
3HAHWUI, NONYYEHHbIX CTYAEHTAaMN B X04€ 0CBOEHUS ANCLUUNANH «JIMHENHan anrebpa»,
«MaTemaTuyeckunin aHanms», «AuddepeHumnanbHble ypaBHEHNUS».

11.MnaHupyemMsbie pe3ynbTaTbl 0Oy4eHUsa No aucuuniamHe/moaynio (3HaHUA, yMEHUA,
HaBblKM),COOTHECEHHbIe C MNJIAaHUPYEMbIMU pe3yJibTaTaMuU OCBOeHUs obpa3oBaTesibHOMN
nporpamMmbl (KOMNEeTEHUUAMU BbIMYCKHUKOB) U MHAUKATOPAMU UX OOCTUIKEHMA:



KoZ n Ha3BaHue KoMneTeHUunn

MK-2 CnocobHOCTb COCTaBNATb
TEeXHUKO-2KOHOMUYECKoe
060CHOBaHME NMPOEKTHbIX
peweHnn n TexHn4yeckoe
3aJaHune Ha pa3paboTky
VH(POPMALLMOHHOW CUCTEMBI

MK-5 CnocobHoCTb
MoAennpoBaThb NpUKNaaHble
MPOLLeCChl N NPeAMETHYIO
obnacTtb

MK-5 CnocobHoCTb
MOZENNPOBaTb NPUKIAAHbIe
NpoLecchbl N NpegMeTHYIo
obnacTtb

MK-2 CnocobHOCTb COCTaBNATh
TEXHNKO-IKOHOMUMYECKoe
060CHOBaHMEe NMPOEKTHbIX
peLleHnn N TeEXHUYeckoe
3afaHune Ha pa3paboTky
WH(OPMaLMOHHON CUCTEMBI

Koo v Ha3BaHue

MHOWKaTOpPa KoMneTeHunn

MK-2.1 Pa3paboTka
TpeboBaHWn K
NpoeKTMpoBaHue
NporpamMmMHOro
obecneyeHus.

MK-5.1 Pa3spaboTka
Mooenu bmusHec-

npoLeccoB 3akKa34MKa.

MK-5.2 PaboTaTb C
WHCTPYMEHTaIbHbIMU
cpencTBamm
MOOeNnpoBaHNSA

npenmMeTHom obnacTtu.

MNK-2.2 Pa3spaboTka
TpeboBaHu 1
NpOeKTUpoBaHMe
TEeXHMNYEeCKOro
obecneyeHus.

12.006bemM ouCUUNIUHBbI B 3a4€THbIX eguHMuax/4yac:

4/144

3HaHNA, YMEeHUs, HaBblKUN

3HaTb: OCHOBHbIE
TpeboBaHMS K
nporpaMmMmHoMy
obecneveHunto

YMeTb: MpPoeKTnpoBaTh
nporpamMmmMHoe
obecneveHne
BnageTb: HaBblkaMu

pa3paboTku TpeboBaHN 1

MpPoeKTMpoBaHme
nporpaMmmMHoOro
obecnevyeHuns

3HaTb: MoOenun
bunsHecnpoL,eccos
3aKa34ynKka

YMeThb: paboTaTh C
Mooensamm busHec-
MPoLLEeCcCcoB 3aKa34ynka
BnapgeTb: HaBblKaMu
pa3paboTkn Mmogenu
bnsHecnpoueccos
3aKa34MKa

3HaTb: OCHOBHbIE
WHCTPYMEHTaJlbHble

cpeacTBa MOAESIMPOBAHMS

npeoMeTHom obnacTu

YMeTb: paboTaTb C
WHCTPYMEHTasIbHbIMU
cpencTBamMum

Mo enMpoBaHns
npegmeTHon obnactu
BnapgeTb: HaBblKaMu
paboTbl C
WHCTPYMEHTaNIbHbIMU
cpencreamMu

MO ennMpoBaHnA
npeaMmeTHon obnactu

3HaTb: OCHOBHbIE
TpeboBaHMS K
TEXHNYECKOMY
obecnevyeHuto

YMeTb: NPoeKTnpoBaTh

TexHun4yeckoe obecneyeHue

BnapeTb: HaBblKaMu

pa3paboTku TpeboBaHU ”

MPOeKTUpOBaHMe
TexHU4eckoro
obecnevyeHus



dopMa NPOMEXXYTOYHON aTTecTauumn:
SK3aMeH

13.TpynoeMKoCTb No BuUaam yyebHou padoTtbl

Bua y4yebHon paboThl Cemectp 4 Bcero
AyLoVTOPHbIE 3aHATUSA 64 64
JIeKUMOHHbIE 3aHATUSA 16 16
[MpakTuyeckne 3aHATUA 32 32
JlabopaTopHble 3aHATUSA 16 16
CamocTosATenbHas paboTa 44 44
KypcoBas paboTa 0
MpomMe)XKyTo4YHasa aTTecTauuns 36 36
Yacbl Ha KOHTpPOJ1b 36 36
Bcero 144 144
13.1.Copnep>xaHue AUCLUMNJINHDI
n/n HanmeHoBaHue
asnena CopepxaHue pasgena Peanvsaunsa pasgena aucumniamnHbl C
PasA ONCUUMNHBI MOMOLLbIO OHNAaNH-Kypca, DYMK
ONCUUMNHbI
1. Nlekuun
1.1 SnieMeHTbl Teopun MoHATue norpewHocTn  https://edu.vsu.ru/course/view.php?id=4192
MorpeLwHocTeNn. BbIYNCNEHWI.
3J'IEMeHTb1 AbcontoTHaa n
MalWWWHHOU
apl/l(bMETI/IKI/I. OTHOCUTEJIbHasA
norpewHoOCTb.
[MorpewHocTn
BbIMOJIHEHNA
apupMeTnyecknx
onepauunmn.

OcobeHHOCTN pacyeToB
C NCMOJIb30BaHNEM
BbIYNCINTENBHON
TEeXHUKMW.



1.2

n/n

YucneHHble
MeToObl IMHENHOWN
anrebpesl.

HanmeHoBaHune
pasgena
ANCUNMINHBI

MeTopn Naycca ons
pelweHunsa cuctem
JINHENHbIX
anrebpanyeckmnx
ypaBHeHui. Beibop
BEOYLLEro a/ieMeHTa.
OcobeHHOCTHN
YNCNEHHOW peann3aunm
MeTonda lMaycca.
NTepaunoHHblie
meToabl. MeTon
MPOCTON UTepaunn.
MeTopn 3enpens.
Ycnosume cXxognuMocCTu.

CKOpOCTb CXOOUMOCTN.
OueHKa TOYHOCTH.
Mnoxo obycnoeneHHas
3ajava JIMHeNHON
anrebpeol.
OnpegpeneHue.
MposiBNIEHNS M0XOW
06yC/I0BJIEHHOCTMW.

CopepxxaHue pasgena
OVNCUMMINHD

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

Peannsaumnsa pasgena oUCUMNINHBI C
MOMOLLbIO OHNANH-Kypca, DYMK



1.3

n/n

PeweHne
HEeNMHENHbIX
ypaBHEHUN n
cucTem.

HanmeHoBaHune
pasgena
ONCUNMUHbI

[MocTaHoOBKa 3agaun.
Cnocobbl oToeneHus
KopHen. MoHaTuns
MOrpeLHoCcTn 1
HEBSA3KN N UX
B3aMMOCBSI3b.
Ob6ycnoBNEHHOCTb
HeNMHenHon 3aJa4dn.
MeTo4 NosIOBUHHOIO
heneHnsa ona peweHns
OJHOIr0 HEJTMHENHOr o
ypaBHeHudA. MeToA
HbloTOHa onga peweHns
OJHOIr0 HEJTMHENHOr o
ypaBHEHUSA
[eomeTpunyeckas
VHTEeprpeTaumns.
CpaBHeHue mMeTon0B
HbloTOHa 1
MOJIOBUHHOIO AEJIEHUS.
YcnoBusa cxooumocTu
MmeTona HbtoToOHa.
MeTop cekywmx. MeTop
xop4. NleomeTpuyeckas
MHTeprnpeTauuns.
NTepaTunBHble MeTOAb
peweHnsa HeIMHENHbIX
ypaBHeHun. MeTon
nTepaunn. Ycnosus
CX0OMMOCTU
FeomeTpuyeckas
VHTepnpeTaumns.
PeweHne cncrem
HeJIMHENHbIX
ypPaBHEHUN.
[MocTaHOBKa 3afaya.
Bonpockl
CyL,eCcTBOBaHUA ”
€OVNHCTBEHHOCTU
pelwweHuns. Cnocobebl
OTOENEHNA KOPHEN.
Cnocobbl oLUeHKMN
TOYHOCTU. B3anmocBs3b
MOrpeLwHoCcTn 1
HeBA3KN. MeTopf,
HbloTOHa Ons peleHuns
CUCTEM HENNHENHbIX
ypPaBHEHWNA.
YApOLLEHHbIN MeToa
HbtoTOHa. MeTon
MpocTon nTepaunm ons
peLleHns CUCTeM
HeNMMHENHbIX
ypaBHeHun. MeTop
3enpens. Teopema o
OOCTATOYHbIX YC/IOBUAX
CXO0OMMOCTW METOI0B.

Cogep)xaHue pasgena
OVCLIMTMIJINHD

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

Peanusaumns pasgena AUCUMMNANHBI C
MOMOLLIbIO OHNaNH-Kypca, IYMK



1.4

n/n

YncneHHble
MeTo4bl Teopuu
npubAn>XeHun.

HanmeHoBaHune

lMocTaHOBKa 3ada4un
VHTEPMOoNAUNN.
NHTepnonaumnsa
CTerneHHbIMU
MoJINHOMaMM.
WNHTepronaunoHHbIe
NnosIMHOMBbI JlarpaH»xa u
HbtoToHa. Kyco4Has
VHTEpPnonauns.
JlnHenHasn
VIHTEPNoNAunS.
To4HOCTb
VHTEpPNossAunn.
dakTopbl,
onpegenswowmne
TOYHOCTb
VHTEpnonisunn.
YncsieHHoe
onddepeHumpoBaHmne n
VHTEerpmpoBaHue.
YncneHHoe BblHUCTIeHue
onpeneneHHoro
MHTerpana. ®opmysbl
MPSMOYroOJIbHNKOB,
Tpaneumnin, CAMNCOHa.
OcCTaToYHbIE YNEeHbI
KBagpaTypPHbIX (popMyI.
CocTaBHble
KBagpaTypHble
hopmynbl. MpuHUKMNBI
OLLeHKUN KONIn4yecTBa
LlaroB B COCTaBHOMN
KBagpaTypHOM
opmyne. NMocTaHOBKa
3a4a4m YNCJSIEHHOr 0O
andpgpepeHummpoBaHuS.
MpuHLUKMNbI ee pelleHns.

MpubnmxeHne PyHKUNNA.

MoHaTnAa
annpokcMMaumu,
YCTONYMBOCTU "
CXOAUMOCTU
[MocTaHOBKa 3afa4un
annpokcMmaumn B
3aflaHHOM Khacce
GyHKUNNA.

Kputepun
annpokcMMaumu.
[TocTpoeHue cuctemsb
HOPMaJibHbIX YPaBHEHUN
npw annpokKcuMaumm no
MeToAy HauMeHbLUNX
KBaLpaToB.

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

Conep>xaHue pasgena Peanvsauunsa pasgena oUCUUNINHBI C
pasgena AUCUMNANHBL  AUCUUMAVHD

MOMOLLbIO OHMaNH-Kypca, IYMK



1.5

1.6

YucneHHble meToabl
peweHuns
06bIKHOBEHHbIX
ondpepeHUnanbHbIX
YPaABHEHWN.

YncneHHble MeToabl
onTMmM3aLnn.

YucneHHoe pewleHune
cncTtemM 0BbIKHOBEHHbIX
AnddepeHumanbHbIX
ypPaBHEHUN.
MocTaHOBKa 3a4a4yun u
OCHOBHbIE MOHATUSA.
Obuasn
XapaKTepucTuka
ofHoLaroBbIX
MeTonoB. ObLias
XapaKTepucTuka
MeTonoB PyHre-KyrtTa.
MeTon PyHre-KyTtTta
rnepBoro nm BTOPOro
nopsagka. Tunel n
KJaccumnkaumsa
owmnbOK YNCNEHHOr o
pelieHuns
0ObIKHOBEHHbIX
onddepeHumanbHbIX
ypPaBHEHUN.
BbluncneHus
JIOKasIbHbIX OLWNBOK C
MOMOLLbIO U3MEHEHUS
wara

WHTEer pupoBaHus
Bbibop wara npwu
VHTEer pupoBaHumn
ofHoLarosbIMu
MeTodamun. MeToabl
MPOrHo3aKoppeKLumn
OJ19 peLleHns cucTem
0ObIKHOBEHHbIX
onddepeHumanbHbIX
ypaBHeHun. Obwas
XapakTepucTuka.
CpaBHUTENbHbIE
OOCTONHCTBA U
He[oCTaTKU MeTo40B
VHTEerpupoBaHus
cucTem
onddepeHumanbHbIX
ypaBHeHui. Mpobnemb
yCTONYMBOCTU
YUNCJIEHHbBIX METOL0B.
MeTonbl YeTBEpPTOroO
rnopsaka.

BesycnoBHas
onTuMmM3laums
OpHoMepHas
onTuMmM3laums
JloKanbHblE U
rnobanbHble METOAbI.
[pagneHTHble MeToabl.
MeTon HbloTOHa
MeToabl conpsXXeHHbIX
rpagueHToB ”
rnepeMeHHoON MeTPUKMN.
HenunHenHas
onTuMmM3launs c
OrpaHnYeHnsaMN.
[pagveHTHble MeToabl.
MeTopn wTpaHbIX
hyHKLMNA,

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2



n/n
HanmeHoBaHue
pasgena UCUMNANHBI

2.

MpakTuyeckue

3aHATUA

2.1
MeTon Naycca onsa
peLleHnsa cucTem
JINHENHbIX
anrebpanyeckunx
YpPaBHEHUN

2.2 MeTon 3enpens

2.3 YcnoBue cxoouMoCTu.
CKopoCTb
CXOOMMOCTM.

2.4 OueHkKa TOYHOCTM

2.5 CpaBHeHVe MeTo40B
HbloTOHa 1
NoJIOBUHHOIO
nenexHus.

3.

JlabopaTopHbI

e 3aHATMSA

31 PeweHne

HeNMMHENHbIX
YPaABHEHUN N CNCTEM.

MHorokpuTepuasbHble
3apaun.

Copep)xkaHue pasgena
ONCLUNIINHb

[MpakTnyeckoe
3ajaHue Ha
ncnosib3oBaHme
MeTona Maycca onsa
pELLUEHNS CUCTEM
JIMHENHbIX
anrebpanyeckmnx
ypaBHEHUN

[MpakTnyeckoe
3ajaHne Ha
rnpyMeHeHne MmeToaa
3enpens

[MpakTnyeckoe
3a/laHuve Ha ycsioBue u
CKOPOCTb CXOAMMOCTU

[MpakTnyeckoe
3aflaHVe Ha OLEeHKY
TOYHOCTU

[MpakTnyeckoe
3aflaHVe Ha CpaBHeHune
MeToa0B HbloTOHa
MOJIOBUHHOIO AefieHns

3ajaHue Ha Temy
"HennHenHble
ypaBHeHus"

Peanusaunsa pasgena ANCUUNINHBI C
MOMOLLbIO OHMaNH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2

https://edu.vsu.ru/course/view.php?id=419
2



3.2

3.3

3.4

3.5

3.6

No
n/

NHTepnonauus
CTeneHHbIMN
NoJIMHOMaMM

dopmy bl

MPAMOYroJIbHNKOB,
Tpaneunin, CuMncoHa

3ajpava

nHTEPpnoNnAUnNn

pagneHTHbIe

MeTOobl

MHoOrokpuTepuasbHbl

€ 3a4a4n.

3afaHune Ha Temy
“NHTepnonaunsa
CTEeneHHbIMN
nosnHoMmammn”

3ajaHune Ha Temy
"MpumeHeHne
GopMyJibl
MPSMOYroJIbHNKOB,
Tpaneuun, CumncoHa"

3ajaHune Ha Temy
"MIHTepnonaunsa»

3ajaHune Ha Temy
«MpumeHeHne
rpagueHTHOro
MeTona»

3ajaHune Ha Temy
«MHoOrokpuTepmanbHb
e 3ajayun»

https://edu.vsu.ru/course/view.php?id
2

https://edu.vsu.ru/course/view.php?id
2

https://edu.vsu.ru/course/view.php?id
2

https://edu.vsu.ru/course/view.php?id
2

https://edu.vsu.ru/course/view.php?id
2

13.2.Tembl (paspensl) AUCLUNNNHbI U BUAObI 3aHATUNA

HanmeHoBaHMe
Tembl (pa3gena)

2NeMeHTbl Teopumn
MorpeLHocTen.
251eMeHThI
MaLLUVNHHON
apnpMeTnKn.

YycneHHble MeTodb
NIMHEenHon anrebpsl.

PeweHune
HEeNMMHENHbIX
ypaBHeHUN n
CUCTEM.

YucneHHble MeToab
Teopumn
npuBNV>XeHnin.

YyucneHHble MeTodb
peweHns
0ObIKHOBEHHbIX
ondpepeHunanbHb
X YPaBHEHUN.

JIeKUMOHHBI

€ 3aHATUnA

MpakTnyeckn JlabopaTopHbl CamocTosTeNnbHa
e 3aHATuA e 3aHATUSA a paboTa

2 2 9

8 4 7

8 4 7

4 2 7

4 2 7

=419

=419

=419

=419

=419

Bcer
o)

15

23

23

15

15



6 2 6 2 7 17
YncneHHble MeToabl

onTnMm3auunn.

16 32 16 44 108

14. MeToaM4yeckue yKasaHua Osa oOyvyalowmxcsa no OCBOEHUIO AUCLUNJIUHBI

3y4YeHne BoNpocoB ovyepenHoi TeMbl TpebyeT rnyboKoro yCBoeHNs TEOPEeTUHECKNX OCHOB
ANCUMMNHBI, PACKPbLITUS CYLLHOCTM OCHOBHbIX MOJIOXKEHWIA, NPO6/IEMHbIX ACNeKTOB TeMbI U
aHanu3a pakTmuyeckoro maTepuana. [ns cucremaTmsaunm 3HaHUA U MOHUMAHUS NIOM KM
N3y4YeHus NpeameTa B npoLecce oby4yeHUs peKoMeHayeTcs NoJib30BaTbCA NPOrpaMMol Kypca,
BKJIlOYaloLLen B cebsi pa3aesibl, TEMbl 1 BONPOCHI, onpeaensiowme CTaHaapT 3HaHWIA M0 KaXX A0l
TeMme.

15.MepeyeHb OCHOBHOM U A,0ONOJIHUTEJIbHON NIMTEPaTYypPbl, PECYPCOB UHTEPHET,
HeobXoaAuMbIXANA OCBOEHUA AUCLUMNJIUHDbI

NCTOYHMK

n/n

1 . .
Cpouko, B.A. YncneHHole metoabl. Kypc nekumnin [9neKTpoHHbIN pecypc] : ydyebHoe
nocobme. — InekKTpoH. gaH. — CI6. : JlaHb, 2010. — 203 c. — Pexxum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=378 — 3arn. c akpaHa.
NCTOYHMK

Ne

n/n

2 Kupees, B.W. YncneHHble MeToAbl B NpMepax 1 3afadax [DN1eKTPoHHbIN pecypc] :
y4yebHoe nocobue / B.. Knpees, A.B. NaHTenees. — dNeKTPOH. AaH. — CI6. : JlaHb,
2015. — 448 c. — Pexxum pgoctyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043 — 3arn. c akpaHa.

3

Bonkos, E.A. YncneHHble MeToAbl [DNEeKTPOHHbIN pecypc] : y4ebHUK. — DNEeKTPOH. AaH.
— CI6. : NaHb, 2008. — 249 c. — Pexxum gocTtyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=54 — 3arn. c akpaHa.

6) pononHUTENnbHaa NuTepaTypa:

NCcTOoYHMK

n/n

1 Typyak, J1. 1. OCHOBbI YNCNEHHbIX MeTOoO0B : y4ebHoe nocobue gna ctyq. sy3os / J1.W.
Typyak, M.B. MnoTHukKoB .— M34. 2-e, nepepab. n gon. — M. : ®usmaTtaumT, 2005 .— 300
C.

2

baxsanos, H. C. YncneHHble meToabl : Y4ebHoe nocobue ansg ctya. pus.-maT. cneu,.
By30B / W. B. baxeanos, H. . X)Kugkos, I'. M. KobenbkoB .— 8-e nsg. — M. ; Cl16. :
NabopaTopus 6a3zoBbix 3HaHMK, 2000 .— 622 C.



Baxsanos, H. C. YncneHHble MeToabl B 3af4a4Yax U ynpa>kHeHusAx : Y4ebHoe nocobue /
H. C. baxsanos, A. B. JlanuH, E. B. YnxoHKoB ; nog pen. B. A. CagoBHunyero .— M. :
Bbicw. wk., 2000 .— 189, [1] c.

4 Oemnposud, B.M. YncneHHble MeToabl aHanusa. MpubnnxeHne pyHKLNRA,
onddepeHumnanbHble N MHTErpaibHble YpaBHEHNS [DN1IeKTPOHHLIN pecypc] : y4yebHoe
nocobue / .M. Jemngosuny, N.A.

MapoH, 3.3. LLlyBanoBa. — 21eKTPOH. AaH. — CI6. : JlaHb, 2010. — 400 c. — Pexxum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll_id=537 — 3arn. ¢ aKkpaHa.

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

Ne n/n NCTOYHUK

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

16.MepeuyeHb yuebHO-MeTOANYECKOro obecneyeHms OJiIA CaMOCTOATENIbHOW paboTbl

NCTOYHUK

n/n

1 . .
Cpouko, B.A. HYncneHHole metoabl. Kypc nekumnin [9neKTpoHHbIN pecypc] : ydyebHoe
nocobme. — InekKTpoH. gaH. — CI6. : JlaHb, 2010. — 203 c. — Pexxum gocTyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=378 — 3arn. c akpaHa.
NCTOYHUK

Ne

n/n

2 OemnpoBuy, b.M. YncneHHbie MeToAbl aHanusa. MpnbnmxeHne pyHKUWRA,

andgepeHymanbHble N MHTEerpasibHble YpaBHEHUS [DNEeKTPOHHbIN pecypc] : yd4ebHoe
nocobwue / 6.MN. OJemngosuny, N.A.

MapoH, 3.3. LlyBanoBa. — 3nekTpPoH. aaH. — CI16. : JlaHb, 2010. — 400 c. — Pexxum
poctyna: http://lanbook.lib.vsu.ru/books/element.php?pll_id=537 — 3arn. c akpaHa.
17.06pa3oBaTenbHble TEXHOJIOTUU, UCNONb3YyEMbIe NpU peanusauum yuebHomn
AVCLUUNJIMHbI, BKJIIOYasa AUCTAaHUUOHHbIe oOpa3oBaTenbHble TexHonorum (O OT),
351eKTpoHHoe oby4eHue (30), cMewlaHHOe oOy4yeHue):

Oby4yeHne NpPonCxXoanT C NCMOb30BAHNUEM 31EKTPOHHOI0 06y4eHUs U ANCTaHUNOHHbIX
obpa3oBaTenbHbIX TexHonorun (AOT) Ha nopTane «3NeKTPOHHbIN yHUBepcuTeT Bry»
(nnaTtdopma Moodle: https://edu.vsu.ru/course/view.php?id=4192).

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

18. MaTepuaano-TexuuquKoe obecneyeHue AUCLMUNJIMHDbI:

Kypc peannsyeTcs Ha OCHOBE MaTepuasibHO-TeXHUYECKOW 6a3bl haKy/ibTeTa KOMMbIOTEPHbIX
HayK BOpPOHE)XCKOro rocy4apCTBEHHOIro yHUBepCcuTeTa.

AyounTtopun ons nposefeHns 3aHatun: 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 ayaAnTopuit



HaumeHoBaHue
nomeLLeHns
(Homep ayauTopumn)

Mwmetolleecs obopynoBaHue

479 YuebHas aygutopusi: KomnbloTep npenogasatens i5-8400-2,8y, moHuTop ¢ XKK 19", MynbTUMeAUAHbIA NPOEKTOpP, 3KpaH.
CneumnanusunpoBaHHasi mebensb.
YuebHas ayamTopus: komnbloTep npenogasatens i3-3240-3,4 Tu,moHuTOp ¢ XKK 22", MynbTUMEeAUAHbIN NPOEKTOP, 3KpaH.
CneumnanusunpoBaHHas mebensb.
Cuctema NHTepHeT-BMaeokoHdepeHLcBsa3n (kopn. 1a aya. 380)
CocTtaB cuctembl NHTepHeT-BuaeokoHdepeHucBasn: BKC LifeSize Team220 Camera 200 Dual, ayanocuctema Defender
Mercury 34 SPK-705, nHTepakTBHasi 4ocka co BCTPOEHHbIM npoektopoM "SmartBoard 480iv V25"
380 . .
NabopaTopHoe obOpydoBaHMe MO TEOPEeTUYECKOM MeXaHuWke W onTuke: MawuHa ATByda, MasTHMK Makcsenna,
YHVBEpCanbHbI MasiTHUK,
MaaTHVUK OBepbeka, KpyTUNbHBIA MasTHUK, HAKMOHHbLIA MasiTHUK, Npubop Ans
nccnefoBaHysa CTONKHOBEHWS LLAPOB, ONpeaeneHne CKopocTu noneta nynv ¢ NoMOoLLbIo
KPYTUINbHO-6annmncTNYecKkoro MasiTHUKa, U3yyeHre 3akoHOB BpaLlaTernlbHOro ABUXKEHUS
Ten, uccnegoBaHue CroXHbIX konebaHui, ycTaHoBKa Ans USMepeHUst MoAyrsi yNpyrocT NpoOBOJIOKU.
505n YyebHas aygutopus: komnbloTep npenogasatens i5-3220-3.3 Ty, moHuTop ¢ XKK 17", MynbTUMeAUiAHbIA NPOEKTOp, 3KpaH.
CreunanuanpoBaHHas mebenb.
477 Yuebras aygutopus: HoyToyk HP Pavilion DvO000-er, MynbTUMeaniHbIN MPOEKTOp, 3kpaH. CneunannsnpoBaHHas mebens.
YuyebHas ayauntopus: KomnbloTep npenogasatens Pentium-G3420-3,2ITu, moHuTop ¢ XK 17", MynbTUMeAuiHbIN NpoeKTop,
292 akpaH. CrneunanusmpoBaHHas mebernb.
Cuctema ans sugeokoHdepeHumin Logitech ConferenceCam Group v HoyTbyk 15.6" FHD Lenovo V155-15API.
YuebHas aygutopus: Hoytoykm HP EliteBook Ha 6a3e Intel Core i5-8250U-3.4 [Ty, moHuTOopbl KK 24" (16 wrT.),
297 MyfbTUMEANHbIV MPOEKTOP, akpaH. CneunanusnposaHHas mebernb.
YuebHas ayamTopus: nepcoHarnbHble KOMMboTepbl Ha 6a3e i7-7800x-41Tw, moHuTOopb! KK 27" (12 WT.), MynbTUMEANNHBIN
npoekTop, akpaH. CneuunanvamposaHHas mebenb.
JlabopaTtopHoe 060pyfoBaHNEe NCKYCCTBEHHOTO MHTENIeKTa:
pabouyne mecTa - nepcoHanbHble KoMMbloTepbl Ha 6a3e i7-7800x-4ITu, MoHuTopbl XKK 27" (12 Wwr.);
mogynm AO HIMLL "SNBUC" : npoueccopHbin CantoT-3/124MM2 (9 wT.), otnagoyHbii CantoT-3J1240M1 (9 wT.), amynatop
290 MC-USB-JTAG (9 wr.).
JlabopaTopHoe 06OpyaOBaHME 3JMNEKTPOHWUKWU, JNEKTPOTEXHUKM U CXEMOTEXHUKU: paboume Mecta - MepcoHarbHble
KoMMbtoTepbl Ha 6a3e i7-7800x-41Tw, MoHuTOpbI XKK 27" (12 WwT.);
CTeHA, ANst NPaKTUYECKUX 3aHATUIA MO anekTpuyeckum Lenam (KL-100);
CTeHA NS U3y4YeHust aHanoroBbIX anekTpuyeckmnx cxem (KL-200);
CTeHA Anst nsyveHust undposbix cxem (KL-300).
291 YyebHas ayautopus: nepcoHanbHble KoMnbloTepbl Ha 6ase i3-3220-3,31Mu, moHuTopbl KK 19" (16 wWT.), MynbTUMEANNHLIN
npoekTop, akpaH. CneuunanmamposaHHas mebensb.
YuyebHasi aygutopus: nepcoHanbHble KommbiloTepbl Ha 6ase Core i7-11700K-3.6 MTu, monutopbl KK 24" (15 wr.),
293 MynbTUMEeOWNHBIA NPOEKTOop, akpaH. CrneunanuampoBaHHas mebensb.
JlTabopaTopHoe obopynoBaHmne KoMMNbIOTEPHOM rpadhmkm Bugeoagantepbl GeForce RTX 3070.
YuyebHasi ayautopus: nepcoHanbHble KoMMbloTepbl Ha 6a3se i3-9100-3,61 Tu, MmoHuTopbl KK 24" (14 wWT.), MynbTUMEANNHBINA
npoekTop, akpaH. CneuunanvampoaHHasi mebenb.
295 JlTabopaTopHoe obopynoBaHne MHOPMaLMOHHON 6e30MacHOCTM ONepPaLMOHHbBIX CUCTEM M MPOrPaMMHbIX CPEACTB 3aLUUTbI

MH(OPMaLMM OT HECaHKLMOHMPOBAHHOIO AOCTyna: paboyne MecTta - nepcoHarnbHble kKoMnbloTepbl Ha 6a3se Intel i3-9100-
3,6y, , moHuTopbl XKK 24" (14 wr.);
y4ebHbIVi cTeHa «[TporpammHble cpecTBa 3aLmTbl MHOPMALMK OT HECAHKLIMOHMPOBAHHOIO AOCTYNay.

305n

YuebHas ayautopusi: HoyToyk HP Pavilion Dv9000-er, MynbTUMeauiiHbIA NpoeKTop, 3kpaH. CneunanuampoBaHHasi
mebensb.




307n

YyebHas ayamTopus: HoyToyk HP Pavilion Dv9000-er, MynbTUMeAUAHBIA NpoekTop, 3kpaH. CneunanvaupoBaHHas
mebensb.

303n

YuyebHasi ayautopus: nepcoHanbHble KoMnbloTepbl Ha 6a3e i3-8100-3,9Iu, moHuTopbl KK 24" (13 wWT.), MynbTUMEANNHBIN
npoekTop, akpaH. CneunanvampoBaHHas mebenb.

NabopaTopHoe o6opyanoBaHMe nporpaMMHoO-annapaTtHblX cpeacTB obecnevyeHns WHOpMauUMOHHON Ge3onacHOCTM:
nepcoHanbHble KoMnbloTepbl Ha 6ase Intel i3-8100 3.60Mw, moHuTOpbl KK 19" (10 wWT.), cTOMKa (KOMMYHUKALMOHHbIV
wkad), ynpasnsembin kommytatop HP Procurve 2524, annapaTtHbin mexceTeBon akpaH D-Link DFL-260E, annapaTtHbin
mexceteBon akpaH CISCO ASA-5505. nabopaTtopHas BuMpTyanbHas ceTb Ha 6a3e Linux-KVM/LibVirt, B3BaumogencTaytoLas
Cc ceTeBbiMM 3kpaHamn. USB-cuntbiBaTenu cmapt-kapT  ACR1281U-C1 u ACR38U-NEO, cmapTt-kaptel ACOS3
72K+MIFARE, kaptbl namatu SLE4428/SLE5528. YuebHo-meToguueckuii komnnekc "MNporpaMMHo-annapatHas 3awuta
ceTen ¢ 3awmTon ot HC" OAO "MHpoTeKC".

JlabopaTtopHoe o6opyaoBaHME TEXHUYECKOW 3almnTbl UHGopmauumm, coctaB STO33P "MupaHbsa" - MHOrOYHKUMOHATbHbIV
nouckoBbI npubop, STO3.DA - auddepeHumanbHbI HU3ko4acToTHbIM yeunutenb, STO3. TEST - kKoHTpornbHOE YCTPOWCTBO;
KOMMnekc BubpoakycTuyeckon 3awmTel "CoHata": ConaTta-UIM3, CoHata-CA-65M, Conarta-CB-45M; reHepaTtop-
Bubpousnyyatens ( 5 okras) "MNLU-1000Y"; reHepaTop wyma Ans 3aWwyTbl 0OGLEKTOB BbIYMCIUTENBHON TEXHUKM 1, 2 1 3
KaTeropui oT yTeuku MHOopMaLmm; cuctema aBToMaTU3VpoOBaHHas OLLEHKU 3aLLMLLEHHOCTN TEXHUYECKUX CPECTB OT YTEUKM
MHOPMaUMM Mo KaHamny nobOoYHbIX 3MEeKTPOMarHWTHbIX M3NydyeHuni u HaBogok <Cwurypa>. [MporpaMmHo-annapaTtHbIi
KOMMMEKC AN MOHWUTOpUHra paguoobctaHoBku B guvanasoHe 9 kly - 21 Ty «Kaccangpa K21». Komnnekc oueHku
3 PeKTUBHOCTM 3aLLUUTLI pEYEBON MHAOPMALMK OT YTEYKM MO aKyCTUYEeCKoMy U BUBpoakycTuyeckomy kaHanam, 20 — 12500
y.

314n

YyebHas ayautopus: nepcoHarnbHble KOMMboTepbl Ha 6ase i3-7100-3,6 Ty, moHuTopbl KK 19" (16 wr.),
MynbTUMEeOWNHBIA NPOEKTOop, 3kpaH. CneunanusmpoBaHHas Mmebenb.

316n

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

381

YuebHas ayautopusi: komnbtoTep npenogasatens i3-540-3Tw, MynbTUMeauiiHbIA NPoeKTop, 3kpaH. CneunannsvpoBaHHas
mebensb.

382

YuyebHas ayautopus: nepcoHarnbHble KoMMbloTepbl Ha 6ase i5-9600KF-3,71 Ty, moHuTopbl XK 24" (16 wrt.), TB naHens-
dnvnyapt. CneunanusmpoBaHHas mebens.

383

YuyebHas ayauTopus: nepcoHasbHble KoMMbloTepbl Ha 6ase i7-9700F-3IMw, MmoHuTopbl XKK 27" (16 WT.), MynbTUMEANNHLIN
npoeKTop, akpaH. Cneunanu3anpoBaHHas mebernb.

JlabopaTtopHoe 060pyaoBaHe MOBUIBHbBIX MPUIOXKEHWI U Urp: paboyre MecTa - NepcoHarbHble KOMMNbIoTepbl Ha 6a3e Intel
i7-9700F, Buaeoapantepsl nVidia GeForce RTX2070, moHuTopbl KK 27" (16 wT.); Cuctembl BUpTYanbHow peansHoctn HTC
Vive Cosmos (2wrT.); BecnposogHbii MapLupyTuaaTtop TP-Link Archer C7.

JlabopaTtopHoe o6opynoBaHne 6e30MacHOCTM KOMMbIOTEPHBIX CETEN: paboune MecTa - nepcoHarbHble KomnbioTepbl HP-
3500-PRO Ha 6a3e Intel i3-2120, moHuTOopbl KK 22" (16 wWT.), cTOMKa (KOMMYHUKALMOHHBIVA Lukad), ynpaBnsieMbli
kommyTtaTop CISCO Catalyst 2950, mapwpyTtusatop CISCO 2811-ISR, annapatHbin mexceTeon akpaH CISCO cepum ASA-
5500. nabopaTopHasi BUpTyanbHas ceTb Ha 6ase Linux-KVM/LibVirt, B3aumogencTayoLlas ¢ nepeyncrieHHbiM CeTEBbIM
o6opynoBaHuem. MporpaMmHeIi aHanu3aTop ceTeBoro Tpadwmka WireShark. MporpammHubii cumynatop Packet Tracer, ans
CO3[aHnsa BUPTYyarbHbIX CTEHAOB, BKMIOYAOLLMX KOMMYTaTopbl 2 1 3 ypOBHEN, MapLUpyTU3aTopbl, ceTeBble akpaHbl n COB.
YyebHo-meToamyeckuii komnrekc "besonacHocTb koMnbloTepHbix ceTen” OAO "UHdoTeKC".

384

YuebHasi ayautopusi: nepcoHanbHble KoMMbloTepbl Ha 6a3e i3-2120-3,3Mu, MmoHuTopbl KK 22" (16 WT.), MynbTUMEANNHbBIN
npoekTop, akpaH. CneuunanmamposaHHas mebernb.

385

YyebHasi ayauTopus: nepcoHanbHble KoMMbloTepbl Ha 6a3se i3-2120-3,31Mu, moHuTopkl KK 19" (16 wWT.), MynbTUMEaUnHbIN
npoekTop, akpaH. CneunanuanpoBaHHas mebernsb.

387

YuebHas ayauTtopus: komnbloTep npenogasatens Core2Duo-E7600-3MTw, MoHuTOp ¢ KK 22", MynbTUMEAUAHBIN MPOEKTOp,
akpaH. [lepcoHarnbHble KOMMbIOTEPbI CTyAEeHTOB Ha 6a3e i5-10400-2,9MTu, MoHuTopbl KK 27" (11  wrt.).
CneuunanusmpoBaHHas Mebenb.




301n

YyebHasi ayamTopus: nepcoHarbHble KoMNboTepbl Ha 6a3e i3-2120-3,3y, MoHuTopbl XKK 17" (15 WT.), MynbTUMEaNiAHbIA
npoekTop, akpaH. CneumnanvavposaHHas mebenb.

JlabopaTtopHoe 06opyaoBaHmne cynepkoMMnbIOTEPHOTO LiEHTpa:

KnacTep ¢ nukoBon nponssoautensHocTbio 40 Tflops. CoctaB knactepa: 10 y3noB, kaxabivi uMeeT ABa 12-94epHbix
npoueccopa Intel Xeon E5-2680V3, 128 GaiT O3Y, SSD 256 GawiT. 7 y3nos 13 10 coaepxat no 2 yckoputens Intel Xeon
Phi 7120, 3 yana - 2 yckoputens Tesla K8OM. Bce y3nbl 06beamHeHbl BbICOKOCKOPOCTHOM ceTbto InfiniBand 56 Gbps;
ynpaBnsoWmMin y3en knactepa (Takke cepBepoMm AN XpaHeHus dannos): gBa 6-saepHbix npoueccopa, 64 [Gant
onepaTyBHOM NaMsATV U AUCKOBYIO nofacucteMy oobemom 14 Thanr;

cepBep ANSA 3aHATUIA NO napannenbHoMy nporpammupoBanuio: Intel X5650@2.67GHz 12 agep 24 notokos, O3Y 36IB,
auckoBas noacucrema oobemom 3006.

190a

JlabopaTtopHoe o6GopyaoBaHne MeguLMHCKON KNUGEPHETUKU:

paboune MecTa - nepcoHarnbHble koMnbloTepbl Ha 6a3e Intel i3-2120, moHuTopbl XKK 19" (3 wr.); anekTpoaHuedanorpad
HevipoH-cnekTp-4 (2 wrt.);

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

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

CneumnanusnposaHHas mebensb.

403n

YuebHasi ayanTopusi: nepcoHanbHble KoMMbloTepbl Ha 6ase i3-2320-3,3Tu, MoHuTOpbl KK 22" (7 WwT.), MynbTUMeaniHbIN
npoekTop, akpaH. CneuuanvampoBaHHas mebernb.

JlabopaTtopHoe o6opyaoBaHue dusnyeckoin nabopaTtopum ¢ KOMMNEKTOM 060pyA0BaHNS MO KBAHTOBOW (hU3NKE:
YcTaHoBka ANnsa usyveHus kocmudeckux nydew (®rik-01); ycrtaHoska Anst onpegeneHns pe3aoHaHCHOro

noteHumana metogom ®panka u lepua (Pr1K-02); ycraHoBka Ans onpeaeneHns AnnHel cBoboaHoro npobera vyacTuy,
B Bo3ayxe (Pr1K-03); yctaHoBKa AN n3ydeHUst dHepreTndeckoro cnekrpa anektpoHos (PI1K-05); ycraHoBka aons
nsyveHns p-n nepexopa (®riK-06); ycraHoBka ANs U3yYeHUst TeMnepaTypHON 3aBUCUMOCTY 3NIEKTPONPOBOAHOCTH
mMeTannos n nonynposogHukos (PrK-07); yctaHoBka Ansa n3yyeHns addekrta Xonna B nonynposogHukax (PrK-08);
yCTaHOBKa Ans u3y4eHus 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 Marepuarnos C MOMOLLIbIO
CLUMHTUNNAUMOHHOrO cyeTymka (PriK-13).

420

NabopaTtopHoe o6opyaoBaHWE NO ANEKTPOTEXHWUKM U 3MEKTPOHMKN: NabopaTopHble CTEHAbI: NONynpOBOAHWKOBbLIE ANOAbI,
doTtoamoa, GUNoNSApHbLIA TPAH3NCTOP, MONEBON TPAH3UCTOP, ONepPaUMOHHbIN YyCUNUTEnNb, MHOrokackagosblii RC-ycunutens,
amnnuUTyAHbIA MoaynsaTop u AemoaynsaTtop, LC-reHepaTtop ¢ MHAYKTUMBHOW 0BpaTHOW CBA3bLO, KBapLEBbIN reHepatop, RC-
reHepatop C dasocAsuratolieli Lenbto, MynbTMBMOGpaTop, TpUrrep Ha OGUNONSPHOM TPaH3UCTOpE, OCHOBHbIE CXEMbI
BbINMPSMUTENEN, YHUBEPCANbHbIE NMOrMYeckne anemeHTbl TTJ1, perncTp casura, CHeTYmK

CneumnanusnpoBaHHas mebensb.

425

NabopaTopHoe obGopypoBaHWe ceTel M cuUcCTeM nepedadnm KHopMauun: CTolka (KOMMYHWMKAUMOHHBIA Lwikad), 3
kommyTaTopa CISCO WS-C2960-24TT-L, 3 mapwpyTtusartopa CISCO 2801, 2 WiFi-mapwpyTtusatopa Linksys WRT54G.
CneuunanusmpoBaHHas Mebenb.

Appeca (MecTonosioXeHns) nomMeLLeHnn

HanmeHoBaHve
nomMeLleHuns Agnpec (MecTonomnoxeHve) NomeLLeHns
(Homep ayauTopum)
479 394018, r. BopoHex, nnowagbs 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, 4. 1, kopn.16, aya. 505
477 394018, r. BopoHex, nnowage YHuBepcuteTckas, 4. 1, kopn.1a, aya. 477
292 394018, r. BopoHex, nnowagbs YHuBepcutetckas, 4. 1, kopn.1a, ayg. 292
297 394018, r. BopoHex, nnowagbs 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, 4. 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, nnowagb YHuBepcutetckas, 4. 1, kopn.1a, ayg. 383
384 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.1a, aya. 384
385 394018, r. BopoHex, nnowagb YHuBepcuteTtckas, 4. 1, kopn.1a, aya. 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, nnowanb YHuBepcuteTckas, 4. 1, kopn.16, aya. 309
301n 394018, r. BopoHex, nnowage YHMBepcuTeTckas, a. 1, kopn.16, aya. 301
190a 394018, r. BopoHex, nnowanb YHMBepcuteTckas, . 1, kopn.16, aya. 190a
403n 394018, r. BopoHex, nnowage YHuBepcuTeTckas, 4. 1, kopn.16, aya. 403
420 394018, r. BopoHex, nnowanp 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 Pazgenbl gncumnnanHel (Mmogynm) Kon Kop,

n/n KOMMEeTEeHUMN  MHAMKATOopa OueHOoYHble
cpencTBa Ans
Tekyllen
aTTecTtauun

1 DNeMeHThl Teopun MK-2 MK-2.1 KOMnneVKT
MOrpeLHoCcTen. 3afannn
SneMeHTbl MalUUHHON 1-6
apupmMeTnkn. YucneHHole
MeTOoAbl IMHENHOW anredps.l.

2 MK-5 NK-5.1 KomniekT
YncneHHsble MeTobl TeopNY 3a0aHUN
npubanxeHunn.

1-6

3 YucneHHble MeTombl peLleHus MK-5 MK-5.2 KomnnekT
06bIKHOBEHHbIX 3allaHun
anddepeHLnanbHbIX 1-6
YPaBHEHUN.

4 . MNnK-2 NnK-2.2 KoMmnnekT
Pelwlenne HeNIMHERHbIX 3a0aHWiA
YPABHEHUI U CUCTEM 1-6

MpomeXxyTo4yHaa aTTecTaums
dopMa KOHTPOSIA - DK3aMeH
OueHo4YHble cpeacTBa 19 NPOMEXXYTOYHOW aTTecTaunm

MpoMe)XyTo4yHaa aTTecTauus no AUCLUUNINHE OCYLLIECTBASETCS C MOMOLLbIO Cleayowmx
OL,eHOYHbIX

cpencTB: cobecenoBaHMe MO 3K3aMeHaLWOHHbLIM BuneTam

20 TunoBble OLEHO4YHbIe CpencTBa U MeToauYeckue MaTepuasbl, onpegensiouime
npoueaypbioueHUBaHUSA

20.1 TeKywiMiA KOHTPOJIb YCNEBAaEeMOCTH

KOHTpPO/Ib YyCNeBaeMoCTy Mo AUCLUMJIHE OCYLLLECTBASETCSA C MOMOLLbIO C/IEAYIOLLINX OLLeHOYHbIX
cpencTs: nabopaTopHbie paboThbl

Mepe4veHb Tem nabopaTopHbIX paboT:

1. PelleHne HENVMHENHbIX YPAaBHEHWIA U CUCTEM.



NHTepnonauma cterneHHbIMY NoJIMHOMaMun
dopMy bl MPAMOYIOJIbHUKOB, Tpaneunn, CMMNCcoHa
3ajada MHTepnoaaynm

(pafneHTHble MeToA4bl

MHorokpuTepuasibHble 3aa4u.

o v s WwN

OnncaHmne TeXHOIOrMM NpoBedeHns

Obyyatowmecs BbIMOJHAKT 1 caatoT NabopaTopHble paboThl, 4515 KOHTPOSA YCBOEHUS
TeopeTn4eckoro MaTepuasa NCnosb3yrTCA TEKCTOBbIE 3a4aHNS.

obyyvaroLmninca B NONHOM Mepe O0JIXKEH BbINMOJIHUTL NpeasiaraeMble eMy 3adaHusa nabopaTopHbIX
pPaboT 1 OTBETUTb Ha TeopeTUYEeCKMe BONPOCHI MO CAaBaeMoMy MaTepuany.

20.2 NMpomMeXxyTo4yHana aTrecTaums
YTBEPXIOAHIO
3asepytownn kadenpon MHPOPMALMOHHbBIX TEXHONOMMA yNpaBaeHns
M.I'. MaTBeeB
. .2023
HanpaBneHne NogroToBkKU / cneymasnbHOCTb

09.03.03 MpuknagHad nHPopMaTmKa

OuncunnnanHa 61.B.03 MeToabl BblIYUCAEHUIN B BU3HEC-NPUIOKEHUNSAX

dopma 0bydeHunsa O4Hoe
Bua KOHTpOA DK3aMeH

Bupg atTectauunn [1pomMexxyToyHas

KoHTpOsIbHO-U3MepuTeNbHbI MaTepuan Ne 1

1. MeToAbl peleHnsa HeIMHENHbIX YpaBHEHUI. MeTo4 NOIOBUHHOMO OesIeHUs, MeTon XOp4,
mMeTo HbloToOHa.

2. YucneHHoe guddepeHumpoBaHue. Nepeaa 1 BTOpasd Pa3HOCTHbIE MPOM3BOOHbIE.

lMpenopasaTesb A.B. KonbITuH



OueHKa OCTaTO4YHbIX 3HAHUM

MK-2. Cnoco6HOCTb cOCTaBnsATb TEXHUKO-3KOHOMUYeckoe 060CHOBaHUe MPOEKTHbIX pemeHMﬁ U TeXHn4ecKoe 3agaHue Ha paspaGOTKy

MHhOPMaLMOHHOM CUCTEMbI

MNepuopn okoH4YaHUsA hopMUMpoBaHUA KoMneTeHUMn: __ cemectp (cMm. YIT)

MepeyeHb AncUMNNUH (Monyneﬁ), MPaKkTUK, y4aCcTBYHOLWUX B copMupoBaHUM KOMMNETEHLMN:

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

MepeyeHb 3agaHuii AN NpoBepku chOPMUPOBAHHOCTU KOMNETEHLIUM:

1) 3aKpbITble 3a4aHNs (TECTOBbLIE, CPEAHWUN YPOBEHbL CNOXHOCTW):

1. Bemmunna Aa = |A - a| Ha3bIBACTCSL:

a) MOTPEIIHOCTh METO/Ia

b) MOTPELIHOCTh OKPYTIJICHHS

c) a0COJIOTHAsSI TOTPENTHOCTh

d) OTHOCHTEJIbHAS TIOIPEUIHOCTh

Aa
2. Bemmuuna 0@ ;= —— HasbIBacTCs:
g

a) HOTPEUIHOCTh METOA

b) HOTPEITHOCTh OKPYTIICHHS

C) abCOJIIOTHAS IOTPEIIHOCTD

d) OTHOCHTEJIbHAS MOTPEIIHOCTh
3. IorpenHOCTh, OOYCIOBICHHAS HETOYHOCTHIO 33 JaHUS YUCIOBBIX JAHHBIX, BXOSIINX B MATEMATHIECKOE OIIUCAHUE
3a/1a9u

a) HEYCTPaHHUMast MOTPENTHOCTh

b) MOTPEITHOCTH METOIa

C) BBIYHCITUTEIbHAS IOTPEIIHOCTh

d) PE3YIBLTUPYIOIIAS TOIPENTHOCTh
4. TIOrpenIHOCTb, SIBJISIONIAsCS CIIEICTBHEM HECOOTBETCTBUS MATEMAaTHIECKOTO OIMCAHMS 3a/Ia4l PeallbHOM
JIECTBUTEIBLHOCTH

a) HEyCTPaHUMasl [IOTPEUIHOCTD

b) MOTPEITHOCTH METOIa

C) BBIYHCITUTEIbHAS IOTPEIIHOCTh

d) PE3YIBLTUPYIOIIAS TOIPENTHOCTh
5. IlorpentHoCTh, CBSI3aHHASI CO CIIOCOOOM PEIICHHUS] [IOCTABICHHOW MaTeMaTHIECKOW 3a1a9u

a) HEYCTpaHUMasi MOTPEIIHOCTh

b) MOTPEIIHOCTH METOAA

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTb

d) PE3yJIBTHPYIOIIAs TOTPEITHOCTh

6. IlorpemHocts, 00ycIOBICHHAs HEOOXOUMOCTHIO BBITIOTHEHUS apr(pMETHUECKUX OTIepaliii Hal YUCIIaMH, YCEICHHBIMU

J0 KOJIMYECTBA paspsaa0B, 3aBUCAIICTO OT HpI/IMeHﬂeMOﬁ BBIYMCIIMTEIIEHON TEXHUKH

a) HEyCTpaHUMasl IIOTPEIIHOCTD

b) MOTPELIHOCTH METO/IA

C) BBIYHCIIUTEIbHAS [IOTPEIHOCT

d) PE3yABTUPYIOIIAs TIOTPEITHOCTh
7. OToenuTh KOpeHb ypaBHeHHs 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) TPSIMOI METOT

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) UTEPAHOHHBIN METON
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. BbucInTh MpUOIMKEHHOE 3HAYCHUE MHTETpajia IXdX (mosarast N = 5) o ¢hopmysie JEeBbIX IPIMOYTOJILHUKOB.
0

Otser 10

3. Ecnu nocnenoBarenbHble 3HaUeHHs (YHKIHH, SBISIOLICHCS pelieHreM 3anaun Komu s nuddepeniuanbHOro

YpaBHCHHS y’ =f (X, y) C HaYanbHbIM ycnosueM Y( X, ) = Y, Haxozasarcs no merony Jitnepa Y, , =Y, + hf (Xk ) yk) )

T0 Y, , onpenensemas ypasnennem, Y =X+ Y npu Y, =1, X, =0 u mare h = 0,1 pasuo:

OtBer 1,1

3) oTKpbITbIE 3a4aHUS (MUHU-KENChI, COEAHMIA YPOBEHb CIIOXHOCTH):

1. UccnenoBate metonoMm ["aycca cucremy:

10%, =X, +X; =5,
X, +5X, +3%;, =2,
2X + X, =X, =7,
X, —6X, —4x; =1.

2. UccnenoBath MetoaoM ['aycca cucremy:
10X, =X, +X; =5,

X, +5X, +3%;, =2,

2% + X, =X =7,

X, —6X, —4%, = 2.

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

X, +5X, +3X, =2,

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

4. ViccnenoBath MeTozioM ['aycca cucremy:



4% + X, — %, =4,

X, —3X, +3X; =1,
2X =X, + X =2,
—X, —6X%, +5%; =0.

OTBeTbl HA BONIPOCHI

Howmep Bonpoca

OtBer

1. VckiarounM HEU3BECTHBIE MAJIS IOIY4EHHUS TPEYrolbHOTO BHJA.
YMHOXKHMM BTOpo€ ypaBHeHHMe Ha 10 U BBIUTEM U3 HEro NepBoOe
ypaBHeHHE. TpeThe ypaBHEHHE YMHOXKUM Ha 5 M BBIYTEM MEPBOE,
YETBEPTOE YMHOXUM Ha 10 u Toxke BbruTeM nepsoe. [lomyuum

10x, — X, + X; =5,

51x, +29x, =15,

6x, —6%; =30,

—59x, —41x, =5.
Teneppr Hamo MCKIIOYUTH C IHOMOIIBI0 BTOPOTO YpPaBHEHHSA H3
CIIENyIOMMX YPaBHEHHMH HemsBecTHoe X,. Jma »sToro Hazmo
YMHOXHTb BTOPOE YPaBHEHHUE Ha 6 1 TPEThe Ha 51 ¥ BBIYECTH BTOPOE
U3 TPETHEro. Y MHOXKUTB BTOPOE Ha 59, ueTBepTOe —Ha 51 U CIOXKUTH
nBa ypaBHeHus. [lonyuum

10x, — X, + X, =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1140.
MO’KHO UCKIIIOUHMTh X, M3 YETBEPTOIO yPaBHEHMS:

10x, — X, +X; =5,

51X, +29x, =15,

—480x, =1440,

0=0.
[NomyanBmemMycst 4eTBEPTOMY YpaBHEHHUIO YAOBIICTBOPSIOT JIOObIE
yrcia. Hano pemmts nepssie TpH ypaBHEHHS. VX pemum oOpaTHEIM
xonoM Meroza l'aycca. M3 Tperbero ypaBHEHHsA uUMeeM X, = —3.
IMoxcTtaBnseM X, BO BTOpOE ypaBHeHHE M moiayduMm 51X, =102,
X, =2. IloxgcraBiseM 3HaueHus X;, X, B II€PBOE YpaBHEHUE:
10x, =10, torga X, =1. Urak, pemenue cucreMsl: X =1, X, =2,
X, =—3. Cucrema UMeeT eINHCTBEHHOE PELIECHHE.

2. HcknrounM HeW3BECTHBbIE A MOIYYEHUS TPEYrONBHOTO BHJA.

YMHOXHM BTOpO€ ypaBHeHHE Ha 10 M BEIYTEM W3 HEr0 HEpBOE
ypaBHeHHe. TpeTbe ypaBHEeHHE YMHOXKUM Ha 5 M BBIUTEM IIEPBOE,
yeTBepTOe YMHOXMM Ha 10 1 Toxke BeIYTeM nepBoe. [lomyunm

10x, — X, +X; =5,

51X, +29x, =15,

6x, —6x, =30,

—59x, —41x, =15.
Tenepp Hamo MCKIOYUTH C MOMOIIBI0 BTOPOTO YpPaBHEHHS H3
CIIEAYIOINIMX ypaBHEHHMH HeEu3BeCcTHoe X,. Jlig orToro Hano

YMHOXHUTH BTOPOE YpaBHEHUE Ha 6 M TPEeThe Ha 51 U BBIYECTh BTOPOE
U3 TPEThET0. Y MHOXKHUTHL BTOpPOE Ha 59, ueTBepTOe — Ha 51 U CIIOXKUTH
nBa ypaBHeHus. [lonyuum




10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

—380x, =1650.

MO>KHO UCKIIIOUNTE X, M3 YETBEPTOIO YPaBHECHHS:
10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

0 = 244800.

Kak BuamMm, mocnenHee ypaBHEHHE HE HMMEET pPEIICHHH. 3HAUYWT,
cucTeMa He MMEeeT peIIeHHH.

HcxmounM HEW3BECTHBIE [UIA TIONYy9YECHUS TPEYTONBHOTO BHJA.
YMHOXHUM BTOpo€ ypaBHeHHE Ha 10 U BBIYTEM U3 HETO IEPBOE
ypaBHeHHE. TpeThe ypaBHEHHE YMHOXXUM Ha 5 M BBIYTEM MEpBOE,
YETBEPTOE YMHOXUM Ha 10 u Toxxe BbiuTeM nepsoe. [lomyuum

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

Brrutem u3 TpeThero ypasHenus sropoe. Ilomyuum

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

YPaBHeHI/Ie nMeeT OECKOHEYHO MHOT'O pelHeHHﬁ. MoxHo 3a X3 B3ATb

mo6oe uucio: X, = . Torma X, = 15— 2% X = 21 -8a
s T 2 ) = .
51 51

HcxmounM HEW3BECTHBIE [UIA TIONydYEHUS TPEYroNBbHOTO BHJA.
YMHOXHM BTOpOE€ YpaBHEHHE Ha 4 W BBIYTEM W3 HETO MEpBOE
ypaBHeHHe. TpeTbe ypaBHEHHE YMHOXXHMM Ha 2 W BBIYTEM IIE€PBOE,
YeTBEepPTOEe YMHOXXHM Ha 4 1 pubaBuM nepsoe. [lomyuanm

4X + X, — X, =4,

-13x, +13x, =0,

—3X, +3%; =0,

—23X, +19%; = 4.
W3 BTOPOro ¥ TPETLETO YPAaBHEHHUM BEIPA3UM X, YEPE3 Xy @ X, = X,
U NOJICTABUM B YeTBepToe ypaBHeHHe. Iloayuum —4X, =4, oTkyna
X, =—1. W3 nepBoro ypaBHeHus Haxoaum X, =1. Wrak, pemeHue

cucreMsl: X, =1, X, =—1, X; =—1. Cucrema uMeeT €JUHCTBEHHOE

pelieHue.

Kputepun onieHUBaHHA [ITxana oneHok (B 6amax)
meeTcs BepHas IOCIIEIOBATEIFHOCTD BCEX ITAIIOB 3 Gamna
peleHus, 000CHOBAHHO TOJIyYeH BEPHbBII OTBET.

[Tomy4yeH HEBepHBIN OTBET M3-3a BEIYUCIUTEILHON 2 Oamta
OIIOKH, IPH STOM UMEETCS BEpHasl OCJIEI0BATEIbHOCTh

BCeX ITANoB pelICHHS.

[lomydeH BepHBIM OTBET, OJHAKO HMEIOTCA Tpormycku |l Gamn
0JTHOTO WJIM JIBYX STAIOB PEIICHHMSI.

PewieHne He COOTBETCTBYET HHU OJHOMY U3 KPUTEPHEB, 0 6anoB
[IepeYrCICHHBIX BBIIIE.




MK-5. CnocobHoCTbL MogenupoBaTh NpUKIagHble Npouecchl U NpeaMeTHY o6nacTtb

MNMepuopn okoH4YaHUA hopMMpoBaHUA KoMneTeHUUn: _ cemectp (cm. YIT)

MepeyeHb aucuunnuH (Moaynen), NPakTUK, y4acTByOLWMUX B (POPMUPOBAHUN KOMNETEHLNM:

- Ovicunnnunel (Mogynu):(cm Y1)
e MeToabl BbluMCNIEHUI B BU3HEC-NPUNOXEHUSIX (4 cemecTp);

MepeyeHb 3agaHuii ANsA NpoBepku chOPMUPOBAHHOCTU KOMNETEHLIUM:

1) 3aKpbITble 3a4aHuns (TECTOBbIE, CPEAHWI YPOBEHb CIIOXHOCTW):

1. Benmuuna Aa = |A — a| HA3BIBACTCSL:

a) HOTPEIIHOCTh METOIa

b) TOTPEITHOCTH OKPYTIICHHS

c) abCOJIOTHASI TOTPENTHOCTh

d) OTHOCHTEJNIbHAS TIOIPEUIHOCTh

Aa
2. Bemmuuna O@ ;= —— HasbIBacTCs:
g

a) MOTPEITHOCTH METO/Ia

b) MOTPELIHOCTh OKPYTIJICHHS

c) abCoJIIOTHAsI TOTPENTHOCTh

d) OTHOCHTEJIEHAS TOTPENTHOCTh
3. TlorpenrHocTh, 00yCIOBICHHAS HETOYHOCTHIO 3aIaHMSI YUCIIOBBIX TAHHBIX, BXOSIIMX B MATEMATHICCKOE OMTUCAHUE
3amaun

a) HEyCTpaHUMasi IOTPEITHOCTh

b) MOTPELIHOCTh METO/1a

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTD

d) PE3yJIbTHPYIOIIAs TOIPEITHOCTh
4. TTorpentHOCTb, SBISIONIASCS CIIEICTBUEM HECOOTBETCTBHS MATEMATHIECKOTO OMUCAHMUS 3a1a4i PeabHOM
JIECTBUTEIBLHOCTH

a) HEyCTPaHUMasl [IOTPEUIHOCTD

b) MOTPEITHOCTH METOIa

C) BBIYHCITUTEIbHAS IOTPEIIHOCTh

d) PE3YIBLTUPYIOIIAS TOIPENTHOCTh
5. IlorpentHoCTh, CBSI3aHHASI CO CIIOCOOOM PEIICHHUS] [IOCTABICHHOW MaTeMaTHIECKOW 3a1a9u

a) HEYCTpaHUMasi TIOTPEIIHOCTh

b) MOTPEIIHOCTH METOAA

c) BBIYHCIIUTEIbHAS TIOTPEITHOCTb

d) PE3yJIbTHPYIOIIAs TOIPEITHOCTh

6. ITorpemHocTh, 00yCIOBIEHHAs HEOOXOJMMOCTBIO BBIITOJHEHUsI apU(PMETHUECKHUX ONepaliuii HaJl YUCIaMH, YCEYCHHBIMU

A0 KOJIHNYCCTBA pa3paa0B, 3aBUCALICTO OT HpHMCHﬂCMOﬁ BBIYMCIIUTSILHON TEXHUKU

a) HEYCTpaHUMast IIOTPEIHOCTh

b) MOTPENTHOCTh METO/1a

C) BBIYHCITUTEIbHAS [IOTPELIHOCTh

d) PE3yJIBTHPYIOIIAs TOTPEITHOCTh
7. OTaenuTh KOPEHb ypaBHEHUs COS(X) = 2x

a) [-3,1]

b) [0;1]

c) [1:2]

d) [2;3]

8. MeToJ1, KOTOpBIH MPUBOJNT K PEIICHUIO aIreOpandecKux ypaBHEHHH 3a KOHEYHOE YHCIIO apU(PMETHIECKIX OTIepALUi,

HA3bIBAETCS:
a) UTEPAMOHHBIA METO



b) MPSAMOM METOJT
c) METOM X0
d) METOJ KaCaTEIbHBIX

9. MeTOL[, B KOTOPOM TOYHOC PCIICHUEC MOXKET OBITH TOJTYUCHO JIMIIb B pE3YyJIbTATC OECKOHEUHOTO TMOBTOPCHU
e[lI/IHOO6paBHI>IX HeﬁCTBHﬁ, Ha3bIBaACTCA:

a) HTEPAIIMOHHBIA METOT
b) IPSIMON METOJ
c) METOJ XOP.T
d) METO]T KacaTeIbHBIX
10. Ecnu yukius f(X) mpencrasisier coboit MHOTOWIEH, TO ypaBHernue f(X) = 0 HassiBaeTcs:
a) TPaHCUEHICHTHBIM
b) anrebpanyecKuM
c) JMHEHHBIM
d) KOMOWHHPOBAHHBIM

2). OTKPbITbIE 3aAaHNs (TECTOBbIE, MOBbILIEHHbIA YDOBEHb CIOKHOCTH):
1. HaiiT aGCONIOTHYIO MOTPEIIHOCT OKPYTJIEHUS ¢ U30BITKOM uncia 1,8 1o 1embix.

Ortser 0,2

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

Otser 10

3. Ecnu nocnenoBarenbHble 3HaUeHHs (YHKIHH, SBISFOLICHCS pelieHreM 3anaun Komu s nuddepeniuanbHoro

YPaBHECHHS y' =f (X, y) C Ha4aIBHBIM ycnoBueM Y( X, ) = Y, , Haxozaarcs no merony Jitnepa Y, ; = VY, + hf (Xk ) yk) ,

TO Y, ompelenseMas ypaBHEHHEM, y’ =X+Y opu Y, = 1, Xy = O u mare h = 0,1 pasHo:

Ortser 1,1

3) oTKpbITbIE 3a4aHUs (MUHU-KENChI, COEAHMIA YPOBEHb CIIOXHOCTH):

1. UccnenoBate metonoMm ["aycca cucremy:

10%, =X, +X; =5,
X, +5X, +3%;, =2,
2X + X, =X =7,

X, —6X, —4x%; =1.

2. UccnenoBatk MetoaoM ["aycca cucremy:

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

X, —6Xx, —4%, = 2.

3. Uccnenosars MeTosioM ["aycca cucremy:
10x, — X, + X, =5,

X, +5X, +3%; =2,

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

4. UccnenoBats MeTooM ["aycca cucremy:
4% + X, — %, =4,

X, —3X, +3%; =1,

2X =X, + X =2,

—X, —6X%, +5%; =0.

OTBeThbI Ha BONPOCHI

‘ Howmep Bompoca OtBer




HckimounM HEW3BECTHBIE [UIA TIONydEHUS TPEYrONBHOTO BHJIA.
YMHOXHMM BTOpoe ypaBHeHHME Ha 10 u BBIUTEM U3 HEro IepBOE
ypaBHeHHE. TpeThe ypaBHEHUE YMHOXKHUM Ha 5 M BBIYTEM MEPBOE,
YETBEPTOE YMHOXUM Ha 10 u Toxxe BbiuTeM nepsoe. [lomyuum

10x, — X, + X, =5,

51x, +29x, =15,

6x, —6x, =30,

—59x, —41x, =5.
Tenepb HaJO HCKIIOYUTH C TMOMOLIBIO BTOPOrO YpaBHEHHS U3
CIIENYIOMMX YPaBHEHHMH HeEW3BecTHoe X,. Jma »sToro Hamo

YMHOKHUTB BTOPOE YPaBHEHHE Ha 6 U TPEThe Ha 51 U BBIYECTH BTOPOE
U3 TPEThEr0. Y MHOKUTB BTOPOE Ha 59, ueTBepToe —Ha 51 U CIOXKUTH
nBa ypaBHeHUs. [lomydanm

10%, — X, + X, =5,

51x, +29x%, =15,

—480x, =1440,

—380x, =1140.

MO’XHO HCKITFOYUTD X3 N3 YCTBCPTOTO YPABHCHUA:

10x, — X, +X; =5,

51x, +29x, =15,

—480x, =1440,

0=0.

[NomyunBmeMycsi 4eTBEPTOMY YPaBHEHHIO YJOBJICTBOPSIOT JIFOOBIC

yucna. Hano pemuts nepsbie Tpu ypaBHeHHs. X pemiM oOpaTHBIM
xomoM Metona I'aycca. M3 TpeThero ypaBHEHHS MMeeM X, = —3.

INoacTaBiseM X, BO BTOpPOE ypaBHEHHME M moiayduM 51X, =102,
X, =2. IlogcraBnseM 3Ha4yeHHSA X;, X, B TEPBOC YpPaBHEHHE:
10x, =10, torga X, =1. HUrak, pemenue cucreMsl: X, =1, X, =2,

X; = —3. CucTrema UMeeT eMHCTBEHHOE PELICHHE.

VckiarounM HEW3BECTHBIE MU TOIYYEHHS TPEYroNbHOTO BHJA.
YMHOXHM BTOpO€ ypaBHeHHE Ha 10 M BEIYTEM W3 HEr0 HEpBOE
ypaBHeHHE. TpeTbe ypaBHEHHE YMHOXKUM Ha 5 M BBIUTEM IIEPBOE,
4yeTBepTOe YMHOkXMM Ha 10 1 Toxke BeIuTeM nepBoe. [lomyunm

10x, — X, + X; =5,

51x, +29x, =15,

6X, —6x, =30,

—59x, —41x, =15.
Teneppr HamO WCKIIOYHATH C MOMOIIBI0 BTOPOTO YpPAaBHCHHSA W3
CIIEAYIOIIMX ypaBHEHHMH HEW3BeCTHoe X,. Jlug orToro Hano

YMHOXHUTH BTOPOE YpaBHEHUE Ha 6 ¥ TpeThe Ha 51 U BBIYECTh BTOPOE
U3 TPEThETr0. YMHOXKHUTHL BTOpPOE Ha 59, ueTBepTOe — Ha 51 U CIIOXKUTH
nBa ypaBHeHus. [lonyuum

10x, — X, + X; =5,

51x, +29x%, =15,

—480x, =1440,

—-380x, =1650.

MOXHO HUCKITHOYUTh X3 N3 YCTBEPTOT'O YPABHCHUA:
10x, =X, + X; =5,

51x, +29x, =15,

—480x, =1440,

0 = 244800.




Kak BuamMm, mocienHee ypaBHEHHE HE WMEET pEIICHHH. 3HAUYHT,
CHUCTEMAa HE UMEET PEeIICHUH.

VckiarounM HEW3BECTHBbIE MAJIS IOIY4EHHUS TPEYrolbHOTO BHJA.
YMHOXHUM BTOpo€ ypaBHeHHE Ha 10 U BBIYTEM U3 HETO IEPBOE
ypaBHeHHE. TpeTbe ypaBHCHHE YMHOXXHM Ha 5 W BBIYTEM IIEPBOE,
yeTBepTOe YMHOkKUM Ha 10 1 Toke BeIuTeM nepsoe. [lomyunm

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

Brrutem u3 TpeThero ypaBHeHus Bropoe. Ilomydaum

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

VYpaBHeHnE UMeeT OECKOHEUHO MHOTO peleHni. MOoXkHO 3a X, B3STh
15-29a X1_27—8a
51 51

moboe yncno: X, =q. Torma X, =

HckimouuM HEu3BECTHbIE MU IOJIyYEHHUS TPEYroJbHOIO BUAA.
YMHOXHMM BTOpO€ YpaBHEHHE Ha 4 M BBIYTEM U3 HEro IepBoOe
ypaBHeHHE. TpeThe ypaBHEHHE YMHOXXUM Ha 2 M BBIYTEM IEpBOE,
YeTBEpTOC YMHOXKHMM Ha 4 1 mpnbaBum nepsoe. [Tomyanm

AX, + X, — X, =4,

—13x, +13x, =0,

—3X, +3%; =0,

—23X, +19%, = 4.
W3 BTOpOTO ¥ TPETHETO ypaBHEHUH BBIPA3UM X, Uepes X; @ X, = X,
U NOJICTaBMM B ueTBepTOe ypasHeHue. Ilomyunm —4X, =4, oTkyna
X, =—1. U3 nepBoro ypaBHeHms HaxomauMm X, =1. Wrak, pemeHne

cucreMbl: X, =1, X, ==1, X; =—1. Cucrema uMeeT €JUHCTBEHHOE

perieHue.
Kputepun olleHUBaHHS [Ikana oneHox (B 6aiax)
lMeeTcs BepHast IOCIIEI0BATENLHOCT BCEX ATAIIOB 3 bamna

peleHus, 000CHOBAHHO TOJIyUeH BEPHBII OTBET.

[lonyueH HEBEpHBIN OTBET U3-3a BHIYUCIUTEINLHON 2 Oainta

OIIMOKH, IPH TOM UMEETCS BEpHast OCJIEI0BATEILHOCTh

BCEX ITANoB peLICHHS.

[lomydeH BepHBIM OTBET, OJHAKO HMEIOTCA Tpormycku |l Gamn

0JTHOTO MJIM JIBYX ATAIOB PEICHHUSI.

Pemenne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPHUEB, 0 GamoB

[IepeYnCICHHbBIX BBILIIE.




