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1. HEJIX OCBOEHUA

1.1 | The purpose of mastering the discipline is to acquaint the students with the tensor method to create and use network
models of processes and structures of complex technical, economic systems, examples of creating such models and
applications for parallel computing in innovative software systems.

1.2 ]_ICJ'IBKO OCBOCHHA JUCHHUIIIIMHBI ABJISACTCA O3HAKOMJICHUE CTYACHTOB C TCH30PHBIM METOAOM CO3JJaHWA U IPUMCHCHUS
CCTCBbBIX MO)IGJ'IGf/i IPOHECCOB U CTPYKTYPHI CIIOKHBIX TCXHUYCCKUX, SKOHOMUYCCKUX CUCTEM, IIPUMEPAMU CO3JaHUS TAKUX
Monenef/i 1 IPUMCHECHUS T TapaJlJICIIbHBIX BBEIYUCIICHUH B HWHHOBAIIMOHHBIX IPOrPaMMHBIX CUCTEMaAX.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOI' PAMMBI

Brnok OIT: B1.B.JIB.05

2.1 TpedoBaHus K Ilpe[lBaqulTeJ‘lLl—lOﬁ MOJAT0TOBKE 00y4aloLerocs:

2.1.1 Introduction to Data Science / BBenenne B anaanu3 gJaHHBIX

2.1.2 | Management of Quality / MeHemKMEHT KadecTBa

2.1.3 | Modern methods of structural characterisation of micro- and nano-systems/CoBpeMeHHbIE METOBI TUATHOCTUKHU U
HCCIIC/IOBAaHHSI MAaTEPHAIIOB, HAHO- U MUKPOCHCTEM

2.1.4 |Project Management / YpaBiieHre NpoeKTaMu

2.2 JucuumianHbl (MOIYJIN) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE JAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KaK
npeanIecTByIomIee:

2.2.1 | Artificial Neural Networks / ickyccTBeHHbIE HEHPOHHBIE CETH

2.2.2 |Big Data and complex socio-technical systems / bonbIue gaHHbBIE U CIIOXKHBIE COLUATBHO-TEXHIUECKUE CHCTEMBI

2.2.3 | Discrete Mathematics / luckperHast MaTeMaTHKa

2.2.4 |Intelligent software in geological system / IHTenmeKkTyaIpHOE IPOrpaMMHOE 00ECTIEYeHHE TEOJIOTHIECKIX CUCTEM

2.2.5 |Modern IT-systems in economics and industry and Digital transformation for metallurgy / CoBpemennsie IT-cuctems! B
9KOHOMHMKE U NpoMbILIIeHHOCTH U [{udpoBsie npeodpazoBanust AJ1si METAILTyPrUn

2.2.6 |Operating environment Innovative software systems / OnepanuoHHbIE Cpeabl ”HHOBAIIMOHHBIX MPOrPAMMHBIX CHCTEM

2.2.7 |Parallel programming technologies / TexHonoruu napajyuienbHOro MPOrpaMMHUPOBAHHS

2.2.8 | Web-services and SaaS-services design and develop / Be6-cepBucs u SaaS-cepsucsl. [IpoektupoBanue u pazpadoTka

2.2.9 |Master's Thesis / [IpenauniaomMHaas mpakTHKa

2.2.10 |IloxroroBka K mpoLeRype 3alUTHI U 3aIITa BEITYCKHON KBaNU(HUKAIIIOHHON PabOoThI

3. PE3YJIbTATBI OBYYEHMUA 11O TMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

YK-1: Cnioco0eH ocylecTBJIATh KPUTHYECKU A aHATU3 HOBBIX M CJIOKHBIX HHKEHEPHBIX 00HEKTOB, IPOLIECCOB U CUCTEM B
MEXKIUCHUIIIMHAPDHOM KOHTEKCTE, ﬂpOﬁJ]eMl-l])lX CP[TyilllPIﬁ Ha OCHOBE CUCTEMHOI0 1Imoaxoaa, BblﬁpaT]) U NIPUMEHUTH
HauOoJ/Iee MOAXOASIIME U AKTYa/IbHbIE METOAbI U3 CYIIECTBYIOIIMX AHATUTHYECKHX, BBIYUCTUTEILHBIX U
IKCIEPUMEHTATBHBIX METOI0B WJIH HOBBIX H HHHOBAIMOHHBIX METO/IOB, BHIPAGATHIBATH CTPATETHIO /IeiicTBHIT

3HaTh:

VK-1-31 JIemoHCTpUpOBaTh NIyOOKOE 3HAHUE U TIOHUMaHUe (yHAaMEHTAILHBIX HAYK, a TAKKE 3HAHUS B MEXXAUCIUILTHHAPHBIX
001acTsX nMpodecCHOHaTBHON IESTETbHOCTH

OIIK-3: Cnoco6eH aHAIM3UPOBATH MPO(eccCHOHATbHYI0 HH(pOPMANNIO, BHIIETIATH B Hell TNIAaBHOE, CTPYKTYPHPOBATH,
0opMJIATH M MPEICTABJIATH B BH/IE AHATUTHYIECKHX 0030POB ¢ 000CHOBAHHBIMY BHIBOJAMH H PeKOMEHIAIUAMHI

YMmerb:

OIIK-3-Y1 YMeTp aHaIM3UpOBaTh NPOPECCHOHANBHYIO HH()OPMAIIHIO, BBIICIATh B HEll ITIABHOE, CTPYKTYPHPOBATh, OOPMIIITE U
MIPECTAaBIATh B BHJIE aHATUTHYCCKUX 0030pOB C 000CHOBAaHHBIMHU BBIBOJAMHU M PEKOMEHTAITUSIMH

IIK-1: Cnioco6eH K MPoOBeIEeHNI0 HAYYHO-HCCIEA0BATEIbCKHX U ONBITHO-KOHCTPYKTOPCKUX Pa3padoTOK NMPH MCCIeT0BAHUU
CaMOCTOATCJIBbHBIX TEM

Baanernb:

ITK-1-B1 Biagers ciocoOHOCTBIO K TIPOBEICHUIO HAYYHO-MCCIIEI0BATEIECKHIX U ONBITHO-KOHCTPYKTOPCKUX pa3paboToK MpH
WCCIIEIOBAaHUH CaMOCTOSTEILHBIX TEM

OIIK-1: CniocoGeH caMOCTOAITeIbHO IPHOOPETATh, PA3BUBATH M IPHMEHATh MaTeMaTHYeCKHe, eCTeCTBeHHOHAY4YHbIe,
COLHATBHO-I)KOHOMHIYecKHe H NpodeccHoOHATLHbIE 3HAHMS /I PellleHHs] HeCTAHAAPTHBIX 32/1a4, B TOM YHCcJIe B HOBOW WJIH
He3HAKOMOIi cpe/ie U B MEKINCIHMININHAPHOM KOHTEKCTe

Baanernb:

OIIK-1-B1 BrnageTs ciocOOHOCTBIO CAMOCTOATETBHO IPHOOPETATh, Pa3BUBATh U IPHMEHATH MaTeMaTHIECKHE,
€CTECTBEHHOHAYUHbIE, COLMAIbHO-AKOHOMUUECKUE U NTPOodeccHoHaIbHbIEe 3HAHUS ATl PElIeHHs HeCTaHIapTHBIX 3a1ad, B TOM
YyCJIE B HOBOI MJIM HE3HAKOMOM cpelie U B MEKAMCLIUIIMHAPHOM KOHTEKCTE




4. CTPYKTYPA U COJAEPKAHHUE

Kon
3aHATHS

HaumeHoBaHue pa3neiioB u
TeM /BMJ 3aHATHS/

Cemectp
/ Kype

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTtypa
H L.
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Paznea 1. Complex systems,
change processes in
restructuring. Network
models. Co:xkHble
CUCTEMbI, H3MeHeHUe
MpoNeccoB MPU N3MEHEHNH
cTpyKTyphl. CeTeBble
MO/eNH.

1.1

Complex systems, change
processes in restructuring.
Network models. Tensor
analysis of networks. Paths
transformation matrix, dual
networks invariance.
CI0XKHBIE CHCTEMBI,
W3MEHEHHE MPOIIECCOB MPH
W3MECHCHUH CTPYKTYPBIL.
CeTteBble MOJICITH.
TeH30pHBIN aHaIU3 ceTel.
Marpuns! mpeobpa3oBaHus
MyTel, UHBAPUAHT
JIBOMCTBEHHOCTH ceTeil. /Jlex/

OIIK-3-Y1 VK
-1-31

Jd1.1
JI1.1J12.6
9556 37

Pa3nen 2. Calculations of
the networks. Pacuer cereid.

2.1

Calculations of the networks.
Solving matrixes of closed
and open networks, mesh and
junction circuits. Power
invariance in dual circuits
under structure changing.
Pacuer ceteil. MaTpuibt
pelIeHHs 3aMKHYTBIX U
OTKPBITBIX CETEH, KOHTYPHBIX
U Y3JIOBBIX LieTIei.
IocTosiHCTBO paccenBacMon
MOIIHOCTH B IBOHCTBEHHBIX
LEIsIX IPH U3MCHCHUH
CTPYKTYpHIL. /JIex/

OIIK-1-B1 VK-
1-31

J12.6]12.4
9335937




2.2

Practical lessons on
calculations of the networks.
The transformation of
networks with variable
structure. Matrix solution of
closed and open networks,
contour and junction
networks. The constancy of
the power in dual circuits in
restructuring. Matrix solution
of closed and open networks.
[IpakTrueckue 3aHATU 110
aHAaJIM3Y JIBOHCTBCHHOCTH
CeTel U CeTeBBIX MOAETeH
CIIOXHBIX CHCTEM.
IMocTpoenue MaTpHIl
PEIIeHHUS C TPUMEHEHUEM
WHBAPUAHTOB
JIBOMCTBEHHOCTH IIPU
W3MCHCHUH COCTMHCHHUS
AJIEMEHTOB CTPYKTYPBI
cucteM. Pacyers! ceteid.
Martpuiibl perieHus
3aMKHYTBIX U OTKPBITBIX
cereid. /IIp/

IK-1-B1

JI1.1J12.1
3397

KM1

Paznen 3. The
decomposition algorithms
and computation in parts of
networks. AJiropuTmsl
JAeKOMIIO3MIINH U pacyeTa
ceTeil 110 YacTsM.

3.1

The decomposition
algorithms and computation
in parts of networks using
parallel computing.
AJITOPUTMBI AEKOMITO3ULIUH 1
pacuera cereil 1o yacTsIm
TEH30PHBIM METOJIOM C
MPUMEHECHUEM MapalIeIbHBIX
BeIYHCIICHAH. /JIex/

OIIK-3-Y1
OIIK-1-B1

JI2.6J11.1
35097




32

Practical lessons on
decomposition algorithms
and calculation of networks
on parts of the tensor method
using parallel computing.
Network calculation when
changing connections.
Decision matrix when
applying links. Decision
matrix in tearing links.
Processing efficiency when
changing the structure.
Example of calculation of the
solution matrices when the
structure changing.
Generalized diakoptics -
networks division calculation
algorithms and parallel
computing organization. The
tearing of the network into
subnets, the allocation of
network connections and dual
network intersections.
Example of calculating the
parts network.
[IpakTrueckue 3aHATUS 110
aHaJIHM3y aJITOPUTMOB
JIEKOMITIO3UIIAH 1 pacyeTra
ceTed 110 4acTsAM TEH30PHBIM
METOIOM C IPUMEHEHHEM
TapauTeNIbHBIX BEYHCICHHH.
Pacuer cetu npu U3MEHEHUU
COEIUHEHUN BETBEM.
MartpuIbl perieHus Ipu
HaJIOKEHUU CBSI3EH.
Martpuusl peleHus npu
pa3pbiBanuu cBazeil. [Ipumep
pacdera MaTpHIl peIIeHHs
MIPHU U3MEHEHUH CTPYKTYPHI.
AnropuTMBI pacueTa cereit
TIPU pa3leNICHUH Ha 9acTh U
OpraHU3anys NMapauIenbHBIX
BhIUMCIICHUH. Pa3nenenue
CETH Ha IOJICETH, BBIZICIICHHE
CeTH COeTMHEHHI 1
JIBOMCTBEHHOM CeTH
nepeceueHuid. [Ipumep
pacuera cetH 1Mo yactsim. /T1p/

IIK-1-B1 YK-1
-31

JI2.6J12.7
04 35 37




33

Independent preparation for
practical lessons on
decomposition algorithms
and calculation of networks
on parts of the tensor method
using parallel computing.
Network calculation when
changing connections.
Decision matrix when
applying links. Decision
matrix in tearing links.
Processing efficiency when
changing the structure.
Example of calculation of the
solution matrices when the
structure changing.
Generalized diakoptics -
networks division calculation
algorithms and parallel
computing organization. The
tearing of the network into
subnets, the allocation of
network connections and dual
network intersections.
CamocTosiTenbHast
MOATOTOBKA K MPAKTUYECKUM
3aHATHSM 110 aHAJH3Y O
aHaJH3y aJITOPHTMOB
JICKOMITO3HUIIAH U pacyera
CeTeH 10 YacTsIM TeH30PHBIM
MmeronoM. Pacuer cetu npu
W3MEHEHUH COeIMHEHU N
BeTBeW. MaTpuiipl permeHus
NPU HAJTOXKEHHUH CBA3CH.
Martpuusl peneHus npu
pa3pbIBaHUU CBA3EH.
DddexTrBHOCTH
BBIYHMCIICHUH MPH U3MESHEHUH
cTpyKTyphl. IIpumep pacuera
MAaTpUI] PeLICHHs TIPH
W3MCHCHUH CTPYKTYPBL.
ATnropuTMBI pacueTa ceTen
IPU pa3[IelicHuH Ha YacTU U
OpraHu3alys NapauienbHbIX
BbIUMCIIeHUU. Paznenenue
CEeTH Ha TIOJICETH, BBIACTICHUE
CETH COECIUHEHUHN U
JIBOMCTBEHHOU CETH
nepecedenuit. /Cp/

16

IIK-1-B1 YK-1
-31

JIT.1JI1.1
33 56 37

Pa3nen 4. The method of
creating complex systems
network models. Meroguka
CO3JaHUS CeTeBbIX MoJIeJei
CJIOKHBIX CHUCTEM.

4.1

The method of creating
network models of closed and
open systems, analogy of
applied forces and responses.
Mertonuka co3maHus CETEBBIX
MOJIeTICH 3aMKHYTBIX U
OTKPBITBIX CHCTEM, aHATIOTHH
MPUIOKEHHBIX CHJI U
OTKJIMKOB /JIex/

OIIK-1-B1 VK-
1-31

JI1.1J12.1
2.2
0192 56




4.2

Practical lessons on analyzing
the analogy between
processes in systems and
networks; between system
structure and networks.
Building examples of
network models of complex
systems. 3yuenue ananoruu
MEXy IpoLeccaMu B
CHCTEMaX U CETSMH; MEKLY
CTPYKTYpOU CUCTEM U
cersmu. [loctpoenue
HPHMEPOB CETEBBIX MoJieeit
CITOXHBIX cucteM. /IIp/

OIIK-3-Y1

JI1.1J12.2
2.3
56 07

43

Independent preparation for
practical lessons on analyzing
the analogy between
processes in systems and
networks. Calculating the
network model of inter-
industry output by
decomposition.
CamocTosiTenbHas
MOATOTOBKA K U3YUCHHUIO
aHAJIOTUH MEXITY
IpoIecCcaM B CHCTEMAX U
CETEeBBIX MOZEISX, MEXKIY
CTPYKTYpOU CHUCTEM U
ceramu. Iloctpoenue
MIPUMEPOB CETEBBIX MOJENEH
CIOXHBIX cucteM. /Cp/

12

[IK-1-B1 VK-1
-31

JI2.6J12.7
9335937

Pa3gen 5. The network
model of refining plants.
CeteBble MoeIH
YCTAaHOBOK
He(TenepepadoTKuU.

5.1

The network model of
refining plants and
calculation of their behavior
when the structure changes as
a result of accidents or for
design options. CereBble
MOJICITN YCTaHOBOK
Hedrenepepabotku. Pacyer
MOBEJICHUSI YCTAHOBKH TIPH
WU3MCHEHUH CTPYKTYpPBI IPH
aBapusX WM BapHaAHTAX
npoeKTupoBaHus. /JIex/

OIIK-3-Y1
OIIK-1-B1

J12.2712.4
94 35 36

52

Independent preparation for
network model calculation of
refining plants and of their
behavior when the structure
changes as a result of
accidents or for design
options. . Calculating the
network model of inter-
industry output by
decomposition.
CaMmocrosTenbHas
MOATOTOBKA K Pacyery
CETEeBBIX MOJIENICH YCTaHOBOK
HedTenepepaboTku. Pacyer
MOBEICHUSI YCTAHOBKH TIPH
WU3MCHEHUH CTPYKTYpPBI IPH
aBapHSIX WM BapHAHTaX
npoekTupoBanus. /Cp/

16

IIK-1-B1 VK-1
-31

J12.6J12.5
97




Pa3nen 6. Network model
output, input-output
balance. CereBast Mmogenb
MPOU3BOJCTBA, AJITOPUTM
pacyeTa MeKOTPaCIEBOro
0ajiaHca.

6.1

Network model output, input-
output balance calculation
method of decomposition.
CereBas MOENb
MIPOHU3BOJICTBA, AITOPUTM
pacuera MexXOTpPaclIeBOro
OayaHca METOIOM
nexommosuuuu. /JIex/

OIIK-3-Y1
OIIK-1-Bl1

JI2.6J12.7
9397

6.2

Coursework. Calculating the
network model of inter-
industry output by
decomposition. Examples of
calculation of the input-
output balance in parts by the
method of decomposition.
Kypcosas pabota. Pacuer
CEeTEeBOM MOJIeNIU
MEXKOTpacieBoro dananca
MPOM3BOACTBA METOJIOM
JICKOMITO3HUIINH,
paccMoTpeHue

npumepa. /TIp/

[IK-1-B1 YK-1
-31

JI2.6J12.3
326 27

P1

6.3

Independent preparation for
coursework. Calculating the
network model of inter-
industry output by
decomposition.
CamocTosiTenbHast
MOATOTOBKA K BBIMIOTHEHHIO
KypcoBoii paboTsl. Pacuer
CETEeBOM MOoJeNIn
MEKOTpPAaCIeBOro Oananca
MPOU3BOACTBA METOJIOM
nexommosuryn. /Cp/

VK-1-31

JI1.1J11.1
010233

Pa3nen 7. Bank's network
model. CeTreBasi Moaeanb
0aHKka.

7.1

The information-analytical
system of “Banks and
finance”, based on the Bank's
network model. CereBas
MOJIENIh OaHKa.
WudopmarronHo-
aHATUTUYECKasl CHCTEMA
«banku 1 puHaHCH /JIek/

OIIK-3-Y1
OIIK-1-B1

JI2.6J12.5
0197

72

Independent preparation for
practical lessons on analyzing
of on the Bank's network
model. CamocrosTenbHast
MOJITOTOBKA K MPAKTUICCKUM
3aHSATHSIM TI0 aHATH3Y
CeTeBOM Mo OaHka, a
TaKOKe U3YICHHIO
nH(pOPMAIOHHO-
AQHAIMTUYECKON CHCTEMBI
«banku u puHaHCHY. /Cp/

OIIK-3-Y1 IIK
-1-Bl

JI2.6J11.1
01097

5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/

CaMOCTOSITEJIbHOI MOJATOTOBKH

IIpoBepsiemble
Kon Konponsroe WHTUKATOPEI Borpocs! 115t TOATOTOBKH
KM MEpOoIpUsTHE A Pbl P a A
KOMIICTCHITHIA
KM1 KontponbHast OIIK-3-V1;0I0K-1- | Processes and the structure of relationships in complex systems.
paborta. B1;YK-1-31;I1K-1- | Examples.

Practical lessons on
calculations of the
networks. The
transformation of
networks with
variable structure.
Matrix solution of
closed and open
networks, contour
and junction
networks. The
constancy of the
power in dual
circuits in
restructuring. Matrix
solution of closed
and open networks.
IIpaxtuueckue
3aHSTHUS 110 AHATU3Y
JIBOICTBEHHOCTH
CETEH M CETEBBIX
MOJIEJICH CI0KHBIX
cucteM. [Toctpoenue
MAaTPHII PELICHHUS C
MPUMEHCHUEM
WHBAPUAHTOB
JIBOICTBEHHOCTH
NIPY U3MCHEHUHU
COCIMHEHMS
2JIEMEHTOB
CTPYKTYPBI CHCTEM.
Pacuerts cereii.

B1

Definition of the network, the conversion of free branches in the
associated network.

Closed and open path. The matrix for transformation of paths into a
network.

The transform matrix of paths when connecting a network of branches
and back.

Impacts, responses and metric, their transformation due to restructuring.
The Dual network. The path transformation matrix in a dual network.
Expressed duality invariant of networks without metrics.

Expressed duality invariant of networks with metric.

Give an example of calculation of dual networks invariant without
metrics.

Determine a solution matrix for a closed path network by the mesh
method.

Determine a solution matrix for an open network by the junction
method. OIIK-1-B1 YK-1-31

Write down the steps of the calculation dual network by tensor method.
Get a solution matrix for splitting a mesh networks.

Get a solution matrix for splitting a junction network.

Write the algorithm for calculating the complex network of parts with
parallel computing.

Analogies of applied forces and responses in open systems.

5.2. Ilepeyenb paGoT, BHINOJIHSE

MBIX 110 JUCIHUIIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Haszpanue
paboTsI

IIpoBepsiemble
WHIUKATOPbI
KOMIICTCHITHH

Copepxanue paboThl




P1

Coursework.
Calculating the
network model of
inter-industry output
by decomposition.
Examples of
calculation of the
input-output balance
in parts by the
method of
decomposition.
Kypcogast pabora.
Pacuer cereBoit
MOJIETTH
MEKOTPACIEBOTO
Oayranca
MIPOM3BOJICTBA
METOIIOM
JICKOMITO3HUIIHH,
paccMoTpeHHe
mpuMepa

OIIK-3-Y1;0IIK-1-
B1;YK-1-31;I1K-1-
Bl

BBOJI HCXOIHBIX JAHHBIX

dopmupoBaHe MaTpHLBI JICOHThEBA.

Pacuer nonHoil 3anaHHOM ceTn

Paznenenue Ha noacetu

Pacuer noncereit

Co3nanue ceTu nepeceueHu

Pacuer ceru nepeceueHuit

Pacuer obpatHoli peakuy Ha MOJCETH

Pacuer moTokoB mocie IByX UTeparuii

CpaBHEHHE C pacueToM ITOJTHON 3aJaHHOH CeTH

IIpoBepka pemenus

Analogies of processes and structures of networks and simulated
systems.

Analogies of impact and response in networks and simulated systems.
Give examples.

Absolute, equity and relative economic performance indices.
The problem of balance of product flows. Equations.

Network model of financial flows of the production.

Algorithm for calculation of the balance of product flows by parts.
Influence of structure of enterprise ties on production.

Buns! myTeii, MaTpunbl npeodpa3oBaHus IyTe.

35. CereBast MOJIETIb CHCTEMBI TIOTOKOB IIOCTABOK, HHBAPHAHT
JIBOMCTBEHHOCTH.

CerteBble MOJICITH B 9KOHOMUYIECKOU crcTeMe. MexxoTpacieBoi OanaHc
AHaJorny NpoueccoB U CTPYKTYPhI CETEH U MOJECIUPYEMBIX CUCTEM.
AHanoruy Bo3AeHCTBUN U OTKIIMKOB CEeTed 1 MOAETHPYEMBIX CHUCTEM.
[Ipumepsl.

AGCOIIOTHBIE, TOIEBBIE M OTHOCHTEIBHBIC SKOHOMUYIECKHE ITOKa3aTeNH.
IIpumepsr.

ITocTanoBka 3agaun GaaHca HOTOKOB MPOAYKTOB. Y paBHEHHUSL.
CerteBast MoJienb (PUHAHCOBBIX ITOTOKOB ITPOU3BOICTBA.

Pacuer 3amaun GayaHca IMOTOKOB IIPOIYKTOB 10 9ACTSAM. AJITOPHUTM.
Bnusnue cTpykTypbl CBsi3€il Ha BBITYCK NPOIYKLIUHU IPEATPUATHI.

5.3. OueHovHbIe MaTepHaJibl, UCNTOJb3YyEMbI€ IJISl IK3aMEHaA (onncaﬂne 6I/IJ19TOB, TECTOB U T.Il.)

Examination questions

A AR ol

Complex system. Types of complex systems. Give examples. OIIK-1-B1 ~ YK-1-31 YK-4-Bl
Processes and the structure of relationships in complex systems. Examples. YK-1-31 OIIK-3-V1
Definition of the network, the conversion of free branches in the associated network.YK-1-31

Closed and open path. The matrix for transformation of paths into a network. OIIK-1-B1 YK-1-31
The transform matrix of paths when connecting a network of branches and back. YK-1-31 OIIK-3-V1
Impacts, responses and metric, their transformation due to restructuring. OIIK-1-B1
The Dual network. The path transformation matrix in a dual network. OIIK-1-B1
Expressed duality invariant of networks without metrics. OITK-1-B1

Expressed duality invariant of networks with metric. OIIK-1-B1 OIIK-3-V1

Give an example of calculation of dual networks invariant without metrics. YK-1-31 YK-4-Bl1
Determine a solution matrix for a closed path network by the mesh method. YK-1-31

Determine a solution matrix for an open network by the junction method. OIIK-1-B1 VYK-1-31
Write down the steps of network calculation by the tensor method. YK-1-31 YK-4-B1

Write down the steps of the calculation dual network by tensor method. OIIK-1-B1  OIIK-3-Y1
Give the eight network calculation algorithms while changing the structure. YK-1-31

Get a solution matrix for splitting a mesh networks. OIIK-1-B1 YK-4-B1

Get a solution matrix for splitting a junction network. OITK-1-B1

Write the algorithm for calculating the complex network of parts with parallel computing. YK-1-31
The fields of application of tensor method for simulation of complex systems. YK-1-31
Analogies of applied forces and responses in open systems. YK-1-31

Analogies of applied forces and responses in closed systems. OITK-1-B1

Coordinate transformation. Covariant coordinates of the path basis vector. YK-1-31

Transforming a contravariant vector. Give examples. OIIK-1-B1

Network model of the distillation column. Give examples. OITK-1-B1

Why we need the simplest network while modeling. Give examples. YK-1-31

What is a generic system, the simplest (primitive) network connected network. YK-1-31
Calculation of distillation column network model restructuring in emergency. OIIK-3-Y1

Why you should consider the processes and structure systems? OITK-1-B1

Processes as flows in elements of systems. OIIK-1-B1 YK-4-Bl

The main differences between networks and graphs, their characteristics. OIIK-3-V1

Properties of networks duality, duality examples in science. OIIK-3-V1

VK-4-B1




32. Network invariants and dual networks. OITK-3-V1

33. That represents the transformation structure of the system? Transformation paths? OITK-3-V1
34, Types of paths, path transformation matrix. OIIK-1-B1 VYK-4-B1

35. Network model of supply flow system, duality invariant. OITK-1-B1 OIIK-3-Y1

36. Network model in the economic system. Input-output model. OIIK-1-B1  OIIK-3-Y1

37. Analogies of processes and structures of networks and simulated systems. OITK-3-Y1

38. Analogies of impact and response in networks and simulated systems. Give examples. OIIK-1-B1
39. Absolute, equity and relative economic performance indices. OIIK-1-B1

40. The problem of balance of product flows. Equations. OITK-1-B1

41. Network model of financial flows of the production.OIIK-3-Y1

42. Algorithm for calculation of the balance of product flows by parts. OIIK-1-B1

43. Influence of structure of enterprise ties on production. YK-1-31

44. The cash flow network model in a bank. OIIK-3-Y1 YK-4-B1

45. The transformation matrix of paths in the dual networks. OITK-3-Y1

46. An invariant structure change dual networks. OIIK-3-Y1 VK-4-B1

47. External performance indicators for bank system. Give examples. YK-4-B1

48. The system of internal indicators for a Bank and enterprise. Give examples YK-4-B1

49. Rating of dynamic financial stability. OITK-3-Y1

50. The index of banking system. YK-1-31

BOHpOCI)I JUTS TIOATOTOBKU K DK3aMCHY

L. CrnoxHas cuctema. Bunpl cnoxnbix cucteM. [IpuBecT mpumepsl.

2. IIporteccrl M CTPYKTypa CBA3EH CIOXKHBIX CHCTeM. [IpHBecTH NpHUMeEpHI.

3. Omnpenenenue cety, NpeoOpa3oBaHUEe CBOOOTHBIX JIEMEHTOB B CBS3aHHYIO CETh.
4. 3aMKHYTBIE U pa30MKHYTBIE MyTH. MaTpuila mpeoOpa3oBaHUsl MyTel B CETH.

5. Martpurna npeoOpa3oBaHust IyTeil Npu COSOUHEHHN CETH M3 BETBEH M 0OpAaTHO.

6. Bo3neiicTBrs, OTKIMKN M METpHKa B CETH, UX NMPeoOpa3oBaHUE IPH M3MEHEHHH CTPYKTYPHL
7. JlBoiicTBeHHas ceTh. MaTpuiia mpeoOpa3oBaHus MyTei B JBOWCTBEHHOH CeTH.

8. Kak BbIpajkaeTcs WHBapUaHT ABONCTBEHHOCTH ceTell 6e3 METpUKH.

9. Kak BbIpakaeTcst ”HBapUaHT JBOMCTBEHHOCTH CETEH C METPHUKOM.

10. BeiBecTn mpuMep pacdera MHBapHaHTa JBOMCTBEHHOCTH CeTel 0e3 METPHKH.

11. BriBecTr MaTpuIly pelieHus] 3aMKHYTOH CETH, KOHTYPHBIH METO.I.

12. BeiBecTH MaTpHIly pelIeHHs OTKPBITOH CETH, y3710BOH METOI.

13. 3anucarh 3Tanbl pacueTa CETU TEH30PHBIM METOJOM.

14. 3amucaTh 3Tambl pacdyeTa ABOHCTBEHHOM CETH TEH30PHBIM METOHOM.

15. IepeuncnuTh BOCEMBb AITOPUTMOB pacueTa ceTeil Mpu U3MEHEHUU CTPYKTYPHI.

16. [Tomyunts MaTpuIly pelieHus: Ipu pas3/ejIeHUHd Ha 4acTH KOHTYPHOH CeTH.

17. IloxyuuTs MaTpully pelleHus IpU pa3AciIcHUN Ha YacTU Y3JI0BOH CETH.

18. Hamnucats anroputM pacuera CIOXKHOH CETH IO YacTAM C MapajiedbHBIMH BBIYHCICHUSMH.
19. O6nacTy TPUMEHEHHsI TEH30PHOTO METO/A JUISl MOASIMPOBAHUS CIOKHBIX CHCTEM.
20. AHanoruy BO3AEUCTBUI U OTKJIMKOB OTKPBITBIX CHCTEM.

21. AHanoruu BO3IEHCTBUI M OTKIMKOB 3aMKHYTBIX CHCTEM.

22. ITpeobpa3zoBanne koopauHat. KoBapuaHTHbIE KOOPJUHATHI BEKTOpa Oa3uca IyTeH.
23. IIpeoOpazoBaHre KOHTpaBapHaHTHOTO BeKTOpa. [IpHBecTH NIpHUMEpHI.

24. CerteBas Mozenb peKTH(OUKAINOHHOW KOJOHHBI [Tpumep.

25. [Touemy HyxHa IpocTelnas ceTb NpU MOAeIUpoBaHUU. [IpuBecTn nprMepsl.

26. Yrto Takoe 000OIICHHAs] CHCTEMa, MPOCTEHINas CeTh, CBSI3aHHAS CETh.

27. Pacuer cereBoif Monmenu peKTH(PHUKAIIMOHHON KOJOHHBI IPH aBAPUITHOM M3MEHCHHH CTPYKTYPEHI.
28. ITouemy HEOOXOAMMO paccMaTpUBaTh MPOIECCH H CTPYKTYPY CHCTEM?

29. Iporeccel kak MOTOKH B DNIEMEHTaX CHCTEM.

30. OCHOBHBIE OTJIMYMS ceTel M Tpa)oB, NX XapPaKTEPHCTHKU.

31. CBolicTBa JBOWCTBEHHOCTU BETBEH, IPUMEPHI ABOMCTBEHHOCTU B HAyKe.

32. WHBapuaHThl CE€TH U JBOHCTBEHHBIE CETH.

33. Yro mpezacTaBisier coOOW CTPYKTypa CHCTEMBI? MpeoOpa3oBaHUs MyTei?

34. Bupsr myreii, MaTpuIisl mpeoOpa3oBaHus ITyTeH.

35. CerteBas MOJIEb CHCTEMBI IIOTOKOB IIOCTaBOK, MHBAPHAHT JBOWCTBEHHOCTH.

36. CereBble MOZICTTH B DKOHOMHUYECKOH cucTeMe. MexoTpaciieBoi OanaHC

37. AHaJIOTMH IIPOLIECCOB U CTPYKTYPHI CETEW U MOJAECIUPYEMBIX CUCTEM.

38. AHajnoruy BO3JEHCTBUI U OTKIUKOB CE€Tel U Monenupyemblx cucteM. IIpumepsl.
39. AOGCONIOTHBIE, T0JIEBbIe U OTHOCUTENbHBIE YKOHOMHUYECKHE TMOoKazaTenau. [IpumMepsl.
40. IMTocraHoBka 3amaun GanaHca HOTOKOB HPOIYKTOB. YpaBHEHHMS.

41. CerteBasg Mozenb (PMHAHCOBBIX ITOTOKOB ITPOHM3BOJICTBA.

42. Pacuer 3amaun 6anmaHca IOTOKOB MPOAYKTOB IO YACTSAM. AJTOPUTM.

43. BrnusiHMe CTPYKTYpBhI CBf3€il Ha BBIMYCK NMPOXYKIMU MPEANpPUSITHIL.

44. CerteBas MOJICTb JICHE)KHBIX ITOTOKOB B OaHKE.

45. Marpumsl mpeobpa3oBaHus IIyTel B IBOHCTBEHHBIX CETAX.

46. WHBapuaHT U3MEeHEHHs CTPYKTYpPbl TBOMCTBEHHBIX CETEH.




47. Cucrema BHEIIHHX ITOKa3aTeneil aesTensHOCTH OaHKa U mpenmpustus. [IpuBecTu mpumepsl

48. Cucrema BHYTPEHHHX IOKa3aTeleil OaHka u nmpennpustus. [IpuBecT mpHMepsL.
49. [TocTpoeHue peiTHHTa TUHAMHYECKOW (MHAHCOBOM CTaOMIBLHOCTH.
50. Wunexe coctosHus GaHKOBCKOM CHCTEMBI.

5.4. MeToauka oLleHKH 0CBOeHHsl JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OOyuaromuiicst 1uIst HOIydeHHs 3a4eTa 110 KypcoBOi paboTe JOJDKEH BBIIOJIHUTD pacdeT IIPUMepa CeTeBOH MOJIENH 1 IIPOBEPHUTH
0ayaHC IMOTOKOB MOCTaBOK.
Habop BapnaHTOB 3a1aHNi XpaHUTCS Ha Kadeape.

OOyuarommuiicst UIs OIMycKa K 9K3aMeHY JTOJDKSH BBITOJTHHUTH KYPCOBYIO padoTy.
OOyuaromuiicst Juist TOXYyYESHHUS IOMyCKa K 9K3aMeHY JIOIDKEeH POUTH YCTHOE TECTUPOBAHKE TI0 OCHOBAM TEH30PHOTO aHAJIH3a
ceTen.

OKk3aMeHalMOHHbIE OMIICTHI COlep KaT Ba BOIIPOCa.

Ortser Ha 00a BoIIpoca - OIEHKa 5.

OTBeT Ha O/IMH BOIIPOC - 334a€TCsl JIOMOIHUTENIBHBIN BOIPOC HA BEIOOP dK3aMeHaTopa. Eciii oTBeT nomyyeH - oreHka 4.

OTBeT Ha OIMH BOIPOC - 3a1acTCs JOMOTHUTEIBHBIN BOIIPOC Ha BEIOOP 3K3aMeHaTopa. Eciii oTBeT He momydeH - omeHka 3.
Ecnu Ha 06a Bompoca HET OTBETOB, TO 33/1a€TCSI [Ba JOMOIHUTEIBHBIX BOIIPOCa Ha BEIOOp 3K3aMeHaTopa. Eciii oTBeT momydeH -
OLICHKA 3.

Ecnu oTBeT HE nony4eH Ha JJOMOIHUTENBHBII BOIIPOC - OLIEHKA HEYIOBICTBOPHTEIBHO.

Ecmu O6y‘IaIOHII/II71051 HC JABHJICA HA DK3aMCH — CTaBUTCA «HCABKa».

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomenayemMas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTAaBUTECIIN 3arnaBue bubnnoreka I/IBI[aTCJ'ILCTBO, rog

JI1.1 | Iles3nep JI. /1. Teopust cucteM yrpaBiieHus: bubmroreka MUCuC CIIO.: Jlans, 2013
y4e0. mocodue

6.1.2. JlonoHUTE/ILHAS JIUTEPATYpa

ABTOPBI, COCTaBUTENH 3arnasue bubanorexa W3naTenbcTBO, TOI
JI2.1 |[Iles3mep JI. [I. Teopus cucteM ynpabiieHUs: OnexTpoHHas OMOIMOTEKA Mocksa: MockoBckuii
y4eOHOe mocodue TOCYIapCTBEHHBIN TOPHBII
yHuBepcuret, 2002
JI2.2 |IleB3nep M. E., I'eomexannka: yaeOHUK JUTS Bubmmorexa MUCuC M.: U3n-Bo MITY, 2005
Hoduc M. A., TlonoB | cTya. By30B, 00y4. TIO CIIell.
B. H. "Mapkieriaepckoe aemno"”
JI2.3 |Iles3nep JI. . JleTepMUHIpPOBaHHBIE MOJIEIH bubimorexka MUCuC M.: MI', 1991

MH()OPMAITOHHBIX IIPOIIECCOB
U yrpaBieHus: yued. mocooue
o auci. "MaTemat. Moaenu
MH()OPMAITOHHBIX TIPOIIECCOB
W yrpasieHus" JUis CTy. CHeL.

22.02
JI2.4 |T'opbatoB B. A., JluckperHas MmaTeMaTHKa: bubmroreka MUCuC M.: U3a-Bo ACT, 2006
T'opbatoB A. B., Y4eOHHUK JUTS CTY. By30B
T'opbarosa M. B.
JI2.5 |Iles3nep JI. /1. MaremaTHuecKue MOIEIN bubmuorexa MUCuC M.: MI'H4, 1985

TEOPHH CHCTEM: y4e0. Imocodne
o auct. "OCHOBBI TEOPUH
cucreM" 1yt ctya. cren. 0646

JI2.6 |IlerpoB A. E. CereBble METO/IBI Bbubnmuorexa MUCuC M.: Uzn-so MITYVY, 2010
TUTAHUPOBAHUS IPOM3BOJICTRA:
y4e0. MeTozI. mocodue Mo JTUCII.
"Opranuzauus u
IJIAHUPOBaHUE MPOU3BOACTBA"




ABTODBI, COCTaBUTENH 3arnasue bubanoreka W3naTenbcTBO, TOI

JI2.7 |T'opbaros B. A. DyH1aMEHTAIIbHBIE OCHOBBI Bbubmorexa MUCuC M.: Hayxka, 1999
JUCKPETHOW MaTeMaTHKH.
Wudopmarmonnas
MaTeMaTuka: yaeOHUK JIIst
CTyJl. BTY30B

JI2.8 |IlerpoB A. E. JlorucTrka npon3BoJCTBa Bubnmorexka MUCuC ,2012

JI12.9 |Ilerpos A. E. Marematudeckue MoJenu OnexTpoHHAs OHOIMOTEKa M.: [MUCuC], 2018
npunaTas pemennii (N 3092):
y4eOHO-MeTO1. Tocodue

6.2. Ilepeyens pecypcoB HH(POPMATHOHHO-TEJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»

ITetpoB A. E. CeTeBbie METOABI IJIAHUPOBAHUS http://window.edu.ru/resource/545/79545/files/Petrov_
D1 |mpousBoacTBa: y4eOHO-METOANYECKOe Tocodre. — M.: methods.pdf
MITYV, 2010. — 148 c.

Ierpos A.E. Jlornctuka B CAIIP. Yacts 1. Jlornctuka | http://window.edu.ru/resource/548/79548

D2 | mpou3BOACTBA: y4eOHO-METOANYECKoe ocodre — M. http://www.twirpx.com/file/1193744/
MITY, 2012. - 92 c.
ITetpoB A.E. Jloructuka B CAIIP. Yacts 2. http://window.edu.ru/resource/549/79549 , http://diss.seluk.ru/m-
HudopmarmonHas noructuka: yaeono-merogudeckoe | informatika/30002223-1-ae- petrov-logistika-sapr-chast-2-

D3 |mocobue —M.: MITY, 2013. - 112 c. informacionnaya- logistika-uchebno-metodicheskoe-posobie-

moskva- 2012-pdf-created-with-pdffactor.php
http://www.twirpx.com/file/1193742/

4 HHupopmanmoHHOe MOJICTTPOBAHHE 3aHHUS https://ru.wikipedia.org/wiki/BIM

A.E. Petrov. Tensor Method and Dual Networks in https://pdfslide.net/documents/tensor-method-and-dual-networks-
Electrical Engineering. ISSN 1068-3712, Russian in-electrical-engineering.html

Electrical Engineering, 2008, Vol. 79, No. 12, pp.
645—-654. © Allerton Press, Inc., 2008. ISSN 1068-
3712, Russian Electrical Engineering, 2008, Vol. 79,
No. 12, pp. 645-654. Original Russian Text © A.E.
Petrov, 2008, published in Elektrotekhnika, 2008, No.
12, pp. 2-12.

35

B.E. Bolshakov, A.E. Petrov, Anroputmsl https://medwelljournals.com/abstract/?doi=jeasci.2017.6620.6627
B3aMMOCBSI3H BEJIMYMH MHOTOMEPHOT'O TIPOCTPAHCTBA

1 BPEMEHH B CUCTEME pa3MepHOCTEH B KOOpAWHATAX
LT (mpoctpanctsa u Bpemern) b. Bpayna, P.O.
Baptunu, I1.T. Ky3uerosa. Algorithms of
Multidimensional Space and Time Values Interrelation
in the System of LT Dimension Coordinates by B.
Brown, R.O. Bartini, P.G. Kuznetsov. Journal of
Engineering and Applied Sciences, Pakistan, 2017, 12:
pp. 6620-6627. .
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IlerpoB A.E. TeH30pHBII METOA JBOMCTBEHHBIX CETEH.
M.: OO0 OUTwuIIL, 2007. — 496 c. — 500 sx3. — ISBN | http://ycToitunBoepazsurue.pd/files/monographs/Petrov_Tenzorny
5-9751-0036-4 _method.pdf

TeH30pHBIN METOJ] TBOUCTBEHHBIX ceTel / AHIpeit

37 Esrennsesuu Iletpos; MextyHap. yH-T IPUPOJIbI, 0-Ba
n yenoseka «/lyoHay (kad. cucrem. aHanmsa u
ynpasieHus). JlomoTHeHHOE HHTEPHET H3JaHne Ha
noprane YHuBepcutera «JlyoHay. Pexxnm nocryma:
20009.

6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust

I1.1 | Win Pro 10 32-bit/64-bit

1.2 | TEXHOJIOI'MH VIIPABJIEHI IIEPEBOJJOM OOO

I1.3 | Microsoft SQL server 2016

1.4 | Microsoft Office

I1.5 | MS Teams

1.6 |LMS Canvas

1.7 |MATLAB

1.8 | WinRAR

I1.9 |Microsoft Excel




6.4. Hepe!{eﬂb I/IH(l)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM U l'lpO(l)eCCl/IOHa.]'lebIX 0a3 JaHHBIX

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYHEHHE

Ayn. | Hasnauenune OcHarienne

JI-538a VYuebHas ayguropus: JIOCKa ayIuTOpHas MapKepHas, OKpaH IPOECKIUOHHBIH,
MPOEKTOpP TMOPTATUBHBIM, CTallMOHApHBIE KoMIbloTephl 10
IIT., KOMIUIEKT Y4eOHOH MeOeNd, MNaKeT JNIEH3MOHHBIX

nporpamMm MS Office
JIro6oi Kopmyc | YueOHast ayauTopust UIsL IPOBEAEHHUS | KOMIUIEKT ydeOHOH mebenu 10 36 MecT st oOydaromuxcs,
MynsTuMenuitHas 3aHATHH JICKIMOHHOTO THIIA W/WIIM JUIA | MyAbTUMEAWitHOE  00OpynOBaHME,  MarHHTHO-MapKepHas
IIPOBEJCHUS IPAKTUYECKUX 3aHATHN: Jocka, pabouee Mmecto mpemnopasatens, IIKc moctymoMm k

UTC «Uuteprer», DUOC yHuBepcuTera 4Yepe3 JIMYHBINA
kabumaer ©Ha tiatrpopme [MS Canvas, THIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UYnraneHsrii 321 Ne4 (B) KOMIUISKT ~y4eOHOH Mebemn Ha 20 paboumx  MecT,
KOMITBIOTEpBl C MOJAKIIOUeHHeM K cetd «VHTepHeT» U
JOCTYIIOM B 3NIEKTPOHHYIO HH(POPMALTHOHHO-

00pa30BaTeNbHYIO CPEy YHHBEPCHUTETA

I-510a KomnbroTepHsIii kiacc 38 pabounx wmect (ITK 20 mT.)., Maker JHIIEH3UOHHBIX
nporpamM  MS  Office, Habop JAEMOHCTPAIMOHHOTO
obopymoBaHMss B TOM  4YHCle:  JOocka  ydeOHas,
MYJbTUMEIUNHBI  MPOEKTOpP, OSKpaH  IPOEKLUOHHBIMH,
KOMIUIEKT yueOHOH Mebenu

I-5106 Knacc KOMIBIOTEPHOTO MOIETHPOBAHMSA | CTALIMOHAPHBIE KOMIBIOTEPHl 4 INT., MaKeT JUIIEH3UOHHBIX
MECTOPOXKICHUI (coBMecCTHO ¢ | mporpamm MS Office, KoMITIeKT yueOHON MeOeTH
"Datamine"):

8. METOJJUYECKHUE YKA3ZAHUSA J1JI51 OBYYAIOIIIUXCA

Y4eOHo-MeToquIecKie pa3paboTKH I IPAKTHYECKOH paboTHI - pacdeT Mo 3aJaHHOMY IPHUMEpY IIPOM3BOICTBEHHOH CTPYKTYPHI:
MOCTPOEHHE CETEBOM MOMENIN CHCTEMBI IIPOM3BOCTBA (BBITyCKa IIPOLYKIUH), TOTPEOICHHS PECypCOB M IIOCTABOK; PacueT IIOTOKOB
IIPOIYKTOB, PECYPCOB U IIOCTAaBOK IIPH 3aJaHHOM CIIPOCE, PACYET IIOTOKOB IIPOIYKTOB, PECYPCOB U IIOCTABOK METOAOM
JIEKOMIIO3ULIMY IIPY U3MEHEHHUHU CTPYKTYpPbI IPOU3BOZCTBA; IPOBEPKA [IPABUIIBHOCTH PELIEHUS.

Meroauyeckue yKa3aHHs JUIs IPOBEIEHUS CAMOCTOSITENILHON PaboThI CTyAEHTOB

ITo kaXk/10¥ TeME CTYJEHT IOJDKEH CaMOCTOSITEIIbHO TOBTOPUTH U 3aKPENUTh ITPOH/ICHHBIH Ha 3aHATHH MaTepHall, HCIIONb3Ys
KOHCTIEKT JISKIHH. B TprinokeHHOM ydeOHO-METOINIECKOM TTOCOOHMH KaXKIbIi pa3/iesl COOTBETCTBYET OTHOH TeME PO PaMMEL.
OTOT pazgen HeoOXOAUMO NMPOUUTATh IEePE 3aHATHEM, U3YUUTh TI0CTIe IPOBEACHHS 3aHATHS 10 JaHHOH TeMe. C IOMOIIbI0
UH(OPMAIIOHHBIX TEXHOJIOTHH CaMOCTOSATENIBHO II0paboTaTh ¢ PEKOMEHIOBAaHHON Hay4YHO-TEXHIUUYECKOH JINTEPATypOH 110
OYepeHON TeMe [T TToncKa HH(OpMaIy 00 OTIEIBHBIX ONPEACICHUAX, IIOHATHAX M TEPMUHAX, MX O0BSICHEHUS U TPUMCHEHHUS B
MPaKTHIECKUX CUTYalnsX.

ITo kaxoi TeMe CTyIeHTaM PEeKOMEHIYeTCsl HanucaTh HebombIyto (He 6onee 3-4 cTpaHMIl) MHUCEMEHHYIO CAMOCTOSITEIbHYIO
paboTy, B paMKax KOTOPOH CTYAEHT HOJDKEH KPATKO M3JIOKHUTh CYTh PACCMOTPEHHBIX HA MIPOILIOM 3aHSATHU BOIPOCOB H SIBIICHUH,
METO/IOB MIX ONMCaHus. JJaHHBIE pabOThI MepechUTAlOTCs IIPETOAABATEIIO Yepes AIIEKTPOHHBIE CPEICTBA CBI3H ISl HHTEPAaKTUBHOTO
00CYKIEHUSL.

CaMocTosITeNIbHBIE Pa0OTHI CTYAECHTOB MOTYT OLIEHUBATBCS 10 MATHOAIEHONW CHCTEME, 3aHOCUTHCS B )KyPHAJ U UCIIONB30BATHCS
Kak JIOTOJIHUTENbHAS HH(pOPMANHs IIPY BEICTABICHUH SK3aMECHAIIMOHHBIX OTMETOK, a TAkKe W IIPH aTTECTAIINH CTY/ICHTOB B
CEepeIuHE CEMECTPA.

PexoMeHayeTcst CTyIeHTaM CaMOCTOSITENIBHO MPOJENAaTh MPEIOKEHHBIE IPEToIaBaTe/IeM ITPUMEPHI 110 PACCMOTPEHHBIM
MaTeMaTHIeCKUM IpeoOpa3oBaHusIM U pacueraM. Eciu cTyneHT oOHapyKuBaeT npoOaeMbl B CBOEM 3HAHUH M TIOHUMaHUH B
HEOOXOMMBIX pa3Jielax MaTeMaTHKH W HH(OPMAIMOHHBIX TEXHOJIOTHH, OH JOJDKEH depe3 3JICKTPOHHbIE CPEJICTBA CBSI3H
00paTUTHCS K IPETOJaBaTeNIo 38 METOIUIECKIMH YKa3aHUAMHE 10 UX YCTPAHEHUIO.




