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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.03

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

2.1.1 | Data warehousing / XpaHumuiie J1aHHBIX

2.1.2 | Management of Quality / MeHemKMEHT KadecTBa

2.1.3 | Modern methods of structural characterisation of micro- and nano-systems / CoBpeM. METO/bI AUATHOCTHKU H
HCCIIC/IOBAaHHSI MAaTEPHAIIOB, HAHO- U MUKPOCHCTEM

2.1.4 |Natural and artificial intelligence / EcTecTBeHHBIN U HCKYCCTBEHHBIH MHTEIICKT

2.1.5 |JIugepcTBo M ynpapieHUe KOMaHIOH IPOeKTa

2.2 JucuumianHbl (MOIYJIM) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TAHHON THCHUNIAHBI (MOAY/Is) HEOGXO0THMO KaK
NpeanecTBYOIee:

2.2.1 | Applied data science in digital projects / IIpukaagnas Hayka 0 JaHHBIX B IH(POBBIX MPOEKTaX

2.2.2 | Big Data and complex socio-technical systems / bomnbIne JaHHbIE U CIO0KHBIE COIIMATBHO-TEXHUYECKAE CHCTEMBI

2.2.3 |Intelligent software in geological system / IHTenneKTyaIpHOE IPOrpaMMHOE 00ECTIEYeHHE TEOJTOTHIECKIX CUCTEM

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

2.2.5 |Parallel programming technologies / TexHomoruu napauiebHOTO MPOrPaMMHPOBAHUS

2.2.6  |Master’s Thesis / [IpeqaumiomMHasi mpakTrka

2.2.7 |IloAaroToBKa K MpOLEAYPE 3aLIUTHI U 3aIUTA BHITYCKHON KBANU(UKAIMOHHONW PabOThI

3. PE3YJIbTATBI OB YYEHMUA 11O JMCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

OIIK-1: CniocoGeH caMOCTOAITeIbHO IPHOOPETATh, PA3BUBATH M IPHMEHATh MaTeMaTHYeCKHe, eCTeCTBeHHOHAYYHbIe,
COLHATBHO-IKOHOMHYecKHe H NpodeccHOHATLHbIE 3HAHMS /I PellleHUs] HeCTAHAAPTHBIX 32/1a4, B TOM YHCJIe B HOBOW WJIH
He3HAKOMOIi cpe/ie U B MEKIUCIHININHAPHOM KOHTEKCTe

3HaTh:

OIIK-1-31 CrnocobeH caMOCTOATEIHO IPHOOPETaTh, pa3BUBATh M IPUMEHITh MaTEMAaTHIECKUE, €CTECTBEHHOHAYIHBIE, COIIUAILHO-
9KOHOMHYECKHE U MPO(eCcCHOHANBHbIE 3HAHUS ISl PEILICHHs] HECTAaHAAPTHBIX 3a/]a4, B TOM YHCIIC B HOBOW MJIM HE3HAKOMOH cpejie U
B MEKIHUCIMIUTMHAPHOM KOHTEKCTE

OIIK-3: CniocodeH aHaIM3upPOBATH NPO¢ecCHOHAIBLHYI0 HH(OPMALIMIO, BBIIEISITH B HEl IJIaBHOE, CTPYKTYPHPOBATh,
Oq)OpM.]'lflTb N NPEJICTABJATH B BUAC AHATUTHYECCKUX 0630])03 ¢ 000CHOBAHHBIMH BBIBOJJAMHU H PEKOMECHIAIMAMHA

YMeTh:

OIIK-3-Y1 YMeTh aHann3upoBaTh NPohecCHOHANBHYIO HH)OPMAIIHIO, BRIICIATE B HEll ITIaBHOE, CTPYKTYPHPOBATh, OOPMIITE U
MIPECTaBISATH B BHJIE aHATUTHYECKUX 0030pOB ¢ 000CHOBAaHHBIMHU BBIBOJAMH M PEKOMEHTAITUSIMH

OIIK-1: CnocoGeH caMoCTOSITeJIbHO IPHOOPETATh, PA3BUBATH M IPHMEHSITh MaTeMaTHYeCKHe, eCTeCTBeHHOHAYYHbIe,
COLHATBHO-I)KOHOMHYecKHe H npodeccHOHATLHbIE 3SHAHMS /IS PellleHHs] HeCTAHJAAPTHBIX 32/1a4, B TOM YHCJIe B HOBOW WJIH
HEe3HAKOMOIi cpe/ie U B MEKINCIHIINHAPHOM KOHTEKCTe

YMmerb:

OIIK-1-Y1 YMeer caMOCTOATENEHO IPHOOPETATh, Pa3BUBATh M IPIMEHATh MAaTEMAaTHIECKHE, €CTECTBEHHOHAYIHBIC, COIINAIEHO-
9KOHOMMYECKHE U PO eCCHOHANBHBIC 3HAHUS JUIS PellICHUs] HECTaHAAPTHBIX 3a/1a4, B TOM UYHCIIEe B HOBOH MIIM HE3HAKOMOH cpesie U
B MEXIMCIMIUIMHAPHOM KOHTEKCTE

IK-1: Cioco6eH Kk MpoBeTeHNI0 HAYTHO-MCCIE0BATETbCKHAX H ONMBITHO-KOHCTPYKTOPCKAX Pa3padoToK MPH HCCJIeTOBAHIT
CaMOCTOSITEJILHBIX TEM

Baaaernb:

ITK-1-B1 Bragers ciocoOHOCTBIO K IIPOBEICHUIO HAYYHO-UCCIIEIOBATEECKIX U ONBITHO-KOHCTPYKTOPCKUX Pa3paboToK MpH
WCCIICIOBAaHUH CaMOCTOSTEILHBIX TEM

OIIK-1: CriocodeH caMoCTOATEJIbLHO NPHOOPETATH, PA3BUBATH U MPUMEHATH MaTeMaTHYeCKH e, eCTeCTBEHHOHAYYHbIE,
COLMAJIBHO-OKOHOMHUYECKHE " npoq)eccnorlam)nble SHAHUA 1JIA PeICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YHUC/I¢ B HOBOM WJIN
HE3HAKOMOIi cpelie U B MeKAMCIUIJIMHAPHOM KOHTEKCTe




Baanernb:

OIIK-1-B1 BrnageTrs ciocOOGHOCTBIO CAMOCTOATENBHO IPHOOPETATh, pa3BUBATh U IPHUMEHATh MaTeMaTHUIECKHE,
€CTECTBEHHOHAYUHbIE, COLIUAIBHO-AKOHOMUUECKUE U NTPOodeccHoHaTbHbIE 3HAHUS IJIs PElIeHHs HeCTaHIapTHBIX 3aad, B TOM
YyCJIE B HOBOI MJIM HE3HAKOMOH cpelie U B MEKIUCLHUIIMHAPHOM KOHTEKCTE

4. CTPYKTYPA U COJAEPKAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHSA TeM /BHJ 3aHATHS/ / Kypc HHIUKATOPBI H 1. sieMble
KOMIIeTeHIHit pecypchl padoThI

Paznea 1. Complex systems,
change processes in
restructuring. Network
models. Ci10:kHbIE
CHUCTEMBbI, U3BMCHECHHUE
MPOLECCOB MPH U3MEHEHUH
cTpyKTypbl. CeTeBble

MO/1eJIH.

1.1 Complex systems, change 2 2 OIIK-3-V1 J1.1
processes in restructuring. JI1.2712.6
Network models. Tensor 25026 37

analysis of networks. Paths
transformation matrix, dual
networks invariance.
C10XKHBIE CUCTEMEI,
M3MEHEHUE MPOIIECCOB MPH
W3MEHEHUH CTPYKTYPHL.
CeTeBble MOJIEIH.
TeH30pHBIM aHANINU3 CETEU.
Marpuiibl mpeoOpa3oBaHuUs
IIyTell, UTHBAPUAHT
JIBOWCTBEHHOCTH ceTeil. /JIex/

Pa3nen 2. Calculations of
the networks. Pacuer cereii.

2.1 Calculations of the networks. 2 3 OIIK-1-B1 J12.4 J12.6
Solving matrixes of closed 3335097
and open networks, mesh and
junction circuits. Power
invariance in dual circuits
under structure changing.
Pacuer cereil. Matpuist
PpCIIEeHNS 3aMKHYTHIX U
OTKPBITHIX CETEH, KOHTYPHBIX
U y3JIOBBIX LIETIEH.
[TocrostHCTBO paccenBaeMoi
MOII[HOCTH B JJBOMCTBEHHEIX
LEISIX TPH U3MECHCHUH
CTpYKTYphL. /JIex/




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

JI1.3J12.1
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-1-B1
OIIK-3-V1

JI1.2J12.6
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/

IK-1-B1

J12.6 J12.7
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

IK-1-B1

JI1.2 J11.3
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

JI1.2J12.1
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

JI1.2712.2
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/

14

IIK-1-B1

JI2.6 JI12.7
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-1-B1
OIIK-3-Y1

J12.2 J12.4
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

JI2.5 J12.6
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-1-B1
OIIK-3-V1

J12.6 J12.7
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

J12.3 J12.6
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/

OIIK-1-B1 IIK-
1-B1

JI1.2 J11.3
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-1-B1
OIIK-3-V1

J12.5J12.6
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

JI1.2J12.6
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
KOMIICTCHITHIA
KM1 KontponbHast OIIK-1-31;0I0K-1- | Processes and the structure of relationships in complex systems.
paborta. V1;0IIK-1-B1;IIK-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.

-Bl

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-
31;0IIK-1-B1;1IK-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.

Processes and the structure of relationships in complex systems. Examples.
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.
Write down the steps of network calculation by the tensor method.

Write down the steps of the calculation dual network by tensor method.

Give the eight network calculation algorithms while changing the structure.
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.
The fields of application of tensor method for simulation of complex systems.
Analogies of applied forces and responses in open systems.

Analogies of applied forces and responses in closed systems.

Coordinate transformation. Covariant coordinates of the path basis vector.
Transforming a contravariant vector. Give examples.

Network model of the distillation column. Give examples.

Why we need the simplest network while modeling. Give examples.

What is a generic system, the simplest (primitive) network connected network.
Calculation of distillation column network model restructuring in emergency.6
Why you should consider the processes and structure systems?

Processes as flows in elements of systems.1

The main differences between networks and graphs, their characteristics.
Properties of networks duality, duality examples in science.




32. Network invariants and dual networks.

33. That represents the transformation structure of the system? Transformation paths?
34, Types of paths, path transformation matrix.16

35. Network model of supply flow system, duality invariant 7.

36. Network model in the economic system. Input-output model.2

37. Analogies of processes and structures of networks and simulated systems.18

38. Analogies of impact and response in networks and simulated systems. Give examples.14
39. Absolute, equity and relative economic performance indices. 9.

40. The problem of balance of product flows. Equations.3

41. Network model of financial flows of the production.

42. Algorithm for calculation of the balance of product flows by parts.10

43. Influence of structure of enterprise ties on production.

44. The cash flow network model in a bank.

45. The transformation matrix of paths in the dual networks.

46. An invariant structure change dual networks.

47. External performance indicators for bank system. Give examples.

48. The system of internal indicators for a Bank and enterprise. Give examples

49. Rating of dynamic financial stability.

50. The index of banking system.

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)

OOydaromuiics U MOMyIeHNs 3a4eTa [0 KypCOBOH paboTe JOJDKEH BBITIONHHUTH PacdeT IPHUMepa CeTEBOH MOJIEITH U IIPOBEPUTH

0aJIaHC MTOTOKOB ITOCTaBOK.

Habop BapnaHTOB 3a1aHNi XpaHUTCS Ha Kadeape.

O0yyatomuiics U1 TOMycKa K 3K3aMeHY JIOJDKEH BBIITOTHUTD KYPCOBYIO PadoTy.
Oo6yyaromuiics U TOMy9eHUs JIOMycKa K 9K3aMeHy JOJDKEH MPOHTH YCTHOE TECTHPOBAHUE II0 OCHOBAM TE€H30PHOTO aHAIN3a

ceTen.

OKk3aMeHalMOHHbIE OMIICTHI COlep KaT Ba BOIIPOCa.

Ortser Ha 00a BoIIpoca - OIEHKa 5.

OTBeT Ha OiUH BOMPOC - 33/[a€TCs AONOTHUTENbHBII BOIPOC Ha BIOOP 3K3aMeHaTOpa. Eciiu oTBET nomydeH - oreHKa 4.
OTBeT Ha OIUH BOIIPOC - 334a€TCS NOMOIHUTENBHBIN BOIIPOC Ha BEIOOP dK3aMeHaTopa. Eciii oTBeT He MoiydeH - oneHka 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 MOJIY4YCH Ha JIOTTOJTHUTEIbHBIN BOIIPOC - OICHKA HCYIOBJICTBOPUTEIILHO.

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

ABTOpBI, COCTaBUTEIH 3ariaBue Bubnmorexa W3znarenbcTBO, TOA
JI1.1 | Iles3nep JI. /1. Teopust cucteM yrpaBiieHus: bubmroreka MUCuC CIIO.: Jlans, 2013
y4e0. mocodue
JI1.2 |IlerpoB A. E. Jloructuka mpousBoncTBa bubimorexka MUCuC ,2012

JI1.3 [IIerpoB Argpeit
EBrenbeBuu

Maremaruyeckue MoJieNu
npussitus pemeHuit (N 3092):
y4eOHO-MeTOoI. Tocodne

DnexkTpoHHas OnbIMOTEeKa

M.: [MHCuC], 2018

6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENH

3arnasue

bubanoreka

W3naTenbcTBO, TOM

JI2.1 |[Ile3nuep JI. 1.

Teopus cucteM yrnpablleHUs:
yueOHOe mocodue

DnexkTpoHHas OnbIMOTEeKA

MockBa: MocKoBCKuit
rOCyJIapCTBEHHBI TOPHBIN
yHuBepcuret, 2002

JI2.2 |IleB3nep M. E., I'eomexannka: yq4eOHUK JUTS bubnmmorexa MUCuC M.: U3n-Bo MITY, 2005
Hoduc M. A., TlonoB | cTya. By30B, 00y4. TIO CIIell.
B. H. "Mapkiieriaepckoe aeino"”
JI2.3 |Iles3nep JI. 1. JleTepMUHIpPOBaHHBIE MOJIEIH bubimorexka MUCuC M.: MI'4, 1991
MH()OPMAIOHHBIX IIPOIECCOB
U yrpaBieHus: yued. mocodue
1o aucy. "MarteMaT. MoAeIu
MH()OPMAITHOHHBIX TIPOIIECCOB
U yrpasneHus" Ui CTy. CHeLl.
22.02
J12.4 |TopbatoB B. A., JuckperHnas maTeMaTHKa: bubimoreka MUCuC M.: U3n-Bo ACT, 2006
T'opbatoB A. B., Y4eOHUK JUIA CTY. By30B
T'op6arosa M. B.
JI2.5 |IleB3nep Jleonun MareMmaTHueCKre MOJETH bubmuorexa MUCuC M.: MI'H, 1985

JlaBumoBrd

TEOPHH CHCTEM: y4el. Imocodne
o auct. "OCHOBBI TEOPUH
cucreM" 1yt crya. cren. 0646




ABTOpBI, COCTaBUTEIH 3armaBue

bubanoreka W3naTenbcTBO, TOI

J12.6

Ilerpos A. E. CerteBble METOBI
TUTAHUPOBAHUS IPOU3BOCTRA:
y4e0. METOJI. TTOCOOUE IO JHCII.
"Opranuzanus u

IUTaHUPOBaHUE TPOU3BOACTBA"

Bubnaroreka MUCuC M.: U3a-Bo MITYVY, 2010

J12.7

T'opbatoB B. A. DyHIaMEHTaTbHBIE OCHOBBI
JUCKPETHOH MaTEeMaTHKH.
Wudopmarmonnas
MaTeMaTHKa: yIeOHUK IS

CTYI. BTy30B

Bubnmorexka MUCuC M.: Hayka, 1999

6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHET»

Ol

[erpos A. E. CereBbie METOIBI IUTAHUPOBAHHS
TIPON3BOACTBA: YIeOHO-METOANIECKOe TTocobme. — M.:
MITYV, 2010. — 148 c.

http://window.edu.ru/resource/545/79545/files/Petrov_
methods.pdf

32

IetpoB A.E. Jloructuka B CAIIP. Yacts 1. Jloructuka
MIPOM3BOACTBA: yIeOHO-MeToIu4ecKoe nocodue — M.:
MITYVY, 2012.—- 92 c.

http://window.edu.ru/resource/548/79548
http://www.twirpx.com/file/1193744/

33

ITerpoB A.E. Jloructuka B CAIIP. Yacts 2.
WHdopmarmonHas J0THCTHKA: yIeOHO-METOANIECKOe
nocobue — M.: MITYVY, 2013.— 112 c.

http://window.edu.ru/resource/549/79549 , http://diss.seluk.ru/m-
informatika/30002223-1-ae- petrov-logistika-sapr-chast-2-
informacionnaya- logistika-uchebno-metodicheskoe-posobie-
moskva- 2012-pdf-created-with-pdffactor.php
http://www.twirpx.com/file/1193742/

54

HHupopmanimoHHOE MOJIETTPOBAHHE 3IaHUS

https://ru.wikipedia.org/wiki/BIM

35

A E. Petrov. Tensor Method and Dual Networks in
Electrical Engineering. ISSN 1068-3712, Russian
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.

https://pdfslide.net/documents/tensor-method-and-dual-networks-
in-electrical-engineering.html

26

B.E. Bolshakov, A.E. Petrov, ATroputmbl
B3aMMOCBSI3H BETMYMH MHOTOMEPHOTO TIPOCTPAHCTBA

1 BPEMEHH B CUCTEME pa3MEpHOCTEH B KOOpAMHATAX
LT (npoctpanctsa u Bpemenn) b. bpayna, P.O.
Baptunmy, I1.T'. Ky3nenosa. 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. .

https://medwelljournals.com/abstract/?doi=jeasci.2017.6620.6627

97

IlerpoB A.E. TeH30pHBII METOA JBOMCTBEHHBIX CETEH.
M.: OO0 LUTull, 2007. — 496 c. — 500 3x3. — ISBN
5-9751-0036-4

TeH30pHBIN METOJ] TBONCTBEHHBIX ceTel / AHIpeit
Esrennsesuu Iletpos; MextyHap. yH-T IPUPO/IbI, 0-Ba
n 4yenoseka «/lyoHa» (kad. cucrem. aHanmsa u
ynpasieHus). JlomoqHeHHOe HHTEPHET H3JaHne Ha
noprane YHuBepcutera «JlyoHa». Pexxum nocryma:
2009.

http://yctoitunBoepassutue.pd/files/monographs/Petrov_Tenzorny
_method.pdf

6.3 IlepeyeHb NPpOrpaMMHOro odecrneyeHust

IT.1

Win Pro 10 32-bit/64-bit

I1.2

TEXHOJIOI'MN YITPABJIEHWA ITEPEBOJJOM OOO

I1.3

Microsoft SQL server 2016

I1.4

Microsoft Office

I1.5

MS Teams

I1.6

LMS Canvas

IL.7

MATLAB

I1.8

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

MPOBECACHHUA NPAKTUYCCKUX 3aHSTHI:

Ayn. | Hasnauenune OcHarienne
Jlro6oit Kopryc | YueOHass ayauropust Ul TPOBENEHHS | KOMIUIEKT yueOHoW mebenmu 10 36 MecT At 00ydarommxcs,
MynsTUMeuiHAS 3aHATUI JICKUUMOHHOTO THIIA W/WIK [UIA | MyJAbTUMEAUIIHOE  00OpyIOBaHHE,  MAarHUTHO-MapKepHas

Jocka, pabodee Mecro mpenonasarens, I1Kc moctymom
UTC «Unteprer», DMOC yHuBepcuTeTa 4Yepe3 JUYHBIN
xabuner Ha Iiatgopme LMS Canvas, IHIIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

3JIEKTPOHHBIX PECYPCOB

JI-538a VYueOHas ayguTopus: JIOCKa ayIuTOpHAas MAapKepHas, OJKpPaH IPOCKUUOHHBIMH,
IIPOEKTOp TOPTAaTHBHBIH, CTallMOHApHBIE KOMIbIOTEpHl 10
LIT., KOMIUIGKT Yy4eOHOH MeOend, NakeT JUIEH3UOHHBIX
nporpamMm MS Office

YuTansHbIH 3aI KOMIUICKT y4eOHoi MebOenn Ha 55 mecT i oOydaronmxcs,

50 TIK c¢ gmoctynom x WTC «Muteprery, 2UOC
YHUBEpPCHUTETA 4Yepe3 JUYHbIM kabuHer Ha ruiatgopme LMS

Canvas, nuneHsuonHele mnporpamMel MS  Office,
Teams, ESET Antivirus.

| I-511 | VY4eOHas aymuTopus | KOMIUICKT yueOHOH MeOenu Ha 26 pabounx MecT

KOMIUIEKT yueOHOH Mebenu

I-510a KomnbroTepHsIii kiacc 38 pabounx wmect (ITK 20 mT.)., Maker JHIEH3UOHHBIX
nporpamM  MS  Office, Habop JAEMOHCTPAIMOHHOTO
obopymoBaHMs B TOM  4YHCle:  JOcka  ydeOHas,
MYJbTUMEIUNHBIH  MPOEKTOp, OSKpaH  IPOEKLUOHHBIMH,

8. METOJUYECKHUE YKA3AHNUSA 1JI51 OBYYAIOIIIUXCA

Bce Buzbl yueOHOI paboThl, yKa3aHHbIE B AUCIUIUINHE MOTYT OBITh OCYIIECTBIICHBI C IPIMEHEHHEM AUCTAHIIMOHHBIX W/WITN
AIIEKTPOHHBIX 00Pa30BaTEIBHBIX TEXHOJIOTHHI (JIEKTPOHHBIX KYPCOB, CHCTEM BHI€0-KOH(EPEHIICBA3H, YIATEHHOTO MOAKIIOUSHNS K
BBIYHCIIUTENILHBIM pPecypcaM Ta00paTOPHBIX W/UIIH MPaKTUIeCKHX padoT). CooTBEeTCTBYOMIAs HH(POPMALKSA O BPEMEHH U criocode
TOJIKJIIOUCHUS JIOBOAUTCS IIOCPEICTBOM paclMCaHus 3aHATUH, KypaTOpOM IPYIIbI, PYKOBOJIHUTENIEM 00pa30BaTEIbHON TPOrpaMMBbl
WITH HETIOCPEICTBEHHO MPETIoIaBaTeNIeM, BEAYIIIAM 3aHATHSI.

Y4eOHO-MeToauIecKue pa3paboTKH I IPAKTHYECKOH paboThI - pacdeT MO 3aJaHHOMY IPHUMEpY IIPOM3BOCTBEHHOH CTPYKTYPHI:
HOCTPOEHHE CETEBOI MOJIEIIM CUCTEMBI ITPOU3BOCTBA (BBITYCKa MPOAYKIHH), TOTPEOIEHHSI PECYPCOB U ITOCTABOK; pacyeT II0TOKOB
HPOIYKTOB, PECYPCOB ¥ OCTABOK IIPH 331aHHOM CIIPOCE, PacdeT II0TOKOB IPOYKTOB, PECYPCOB M TIOCTaBOK METOJIOM
JIEKOMITO3UIIAH TIPH U3MEHEHHH CTPYKTYPHI TPOU3BOACTBA; IIPOBEPKA IIPABMIIEHOCTH PEIICHHUS.

MeTtoaudecKne yKa3aHHsl T POBEACHHS CAMOCTOSTEILHON pabOThI CTYICHTOB

Mo xak0¥ TeMe CTYJCHT TODKEH CaMOCTOSITEIBHO IOBTOPUTD U 3aKPEIUTh MPOMACHHBIN Ha 3aHATHN MaTepHall, UCTIONb3YS
KOHCIIEKT JIEKIIUH. B MpritokeHHOM y4e0HO-METOTNIECKOM ITOCOOMH KaXKIBIi Pa3ieNl COOTBETCTBYET OJTHOI TeMe MPOrPaMMBI.
3TOT pasaen HeoOXOAUMO MPOYUTATh TIEPE 3aHIATHEM, U3YUUTh T10CTIC IPOBEACHHS 3aHATH 10 JaHHOH TeMe. C MOMOIIBI0
WHGPOPMAITMOHHBIX TEXHOJIOTUH CaMOCTOSTEBHO MOPA00TaTh ¢ PEKOMEHI0BAHHON HAYYHO-TEXHHUYECKOM JTUTEpATypOH 1Mo
o4YepeTHON TeMe JIs TIONCKa MHQOPMAIHK 00 OTACTHHBIX ONpPEACICHUSX, IIOHIATUSIX U TEPMUHAX, UX OOBSICHEHUS Y IPAMEHEHUS B
MPAaKTUYECKUX CUTYaIHSsX.

ITo xaxkmoli TeMe CTyIeHTaM PEeKOMEHTyeTCsl HalucaTh HeOONbIYIo (He Oomnee 3-4 cTpaHUIl) MUCHMEHHYIO CAMOCTOSITEIIBHYIO
paboTy, B paMKax KOTOPOH CTYIEHT JOJIKESH KPATKO M3JIOKHUTh CYTh PACCMOTPSHHBIX Ha TPOILIOM 3aHSITHH BOIPOCOB U SBJICHHH,
METOJIOB MX onucaHus. JlaHHbIe paboThI IEpECHUTAIOTCS MPENOAABATENIO0 Yepe3 dJICKTPOHHBIE CPEICTBA CBSI3U IS MHTEPAKTHBHOTO
00CYXIEeHUSI.

CaMocTosTeNnbHbIe PadOThI CTYICHTOB MOTYT OIICHUBATHLCS MO MATHOAITBHON CHCTEME, 3aHOCUTHCS B )KYPHAJ U UCTIONB30BAThCS
Kak JIOTIOJTHUTENbHAS HH()OPMAIIUS TIPH BBHICTABICHUH 3K3aMEHAIIMOHHBIX OTMETOK, a TAKXKe U ITPH aTTECTAIIH CTY/ICHTOB B
ceperHe ceMecTpa.

PexomeHayeTcs CTyIeHTaM caMOCTOSATENBHO MPOIENaTh MPEAI0KEHHBIC MTPEIOIaBaTeIeM IPUMEPHI [0 PACCMOTPEHHBIM
MaTeMaTHIeCKUM MTPeoOpa3oBaHUsAM U pacueTaM. Eciu cTyieHT 0OHapyKHBaeT MpoOIeMbl B CBOEM 3HAHUU M IOHUMaHUH B
HEOOXOAMMBIX pa3zeiax MaTeMaTHKH U HH()OPMAIMOHHBIX TEXHOJIOTHIA, OH JTOJDKEH Yepe3 AIEKTPOHHBIE CPENICTBA CBSI3H
00paTUTHCS K IPENOJaBaTeNt0 32 METOIMISCKIMH YKa3aHUSAMHE MO X YCTPAHCHUIO.

All types of educational work specified in the discipline can be carried out using remote and/or electronic educational technologies
(e-courses, video conferencing systems, remote connection to computing resources of laboratory and/or practical training sessions).
Relevant information about the time and method of connection is provided through the schedule of classes, by the curator of the
group, the head of the educational program or directly by the teacher leading the classes.




