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yaK 621.11 KnioueBble cnoBa: nMmmTauMoHHas Moaenb, naeHtnduka-
ums, OYHKUMOHANbHBIM OfI0K, nporpaMma  UCMbITAHWNA,
MHEPLMOHHbIE XapaKTEePUCTUKW, TPAHCNOPTHOE 3anas3fpbl-
BaHMe

UmMmuTtaumoHHoe moaenupoBaHue pa6oTbl GyHKLMOHANbHBIX GJIOKOB CUCTEM aB-
ToMaTunyeckoro ynpaeneHus. bepaoeHHukoB A.A., JlapuoHos M.B., Ywakos C.UN. //Cuc-
TeMbl ynpaBfieHuss KU 006paboTku MHPopmaumn: Hayd.-TexH. ¢b. /AO «KoHuepH «HMO
«ABpopa». ClN6. 2019. Buin. 2(45). C. 5-13.

M3noxeHbl 06LIMe NOAX0Abl K COCTABNEHNI0 UMUTALIMOHHBLIX MOAesNen GyHKLNOHAS b-
HbIX 6JIOKOB, UCMOJIb3YEMbIX B COCTABE CMCTEM aBTOMATUYECKOro YNpaB/ieHUs SHeproyc-
TaHOBKaMW, OCHOBaHHble Ha naeHTUOUKaALUUKN MOAENNPYEMbIX MPOLECCOB C AaHHbIMU
npeaBapuTenbHbIX UCMNbITAHUA U3rOTOBJIEHHbIX 06Pa3LB 6/10KOB, MPOBOANMbIX MO CreLm-
anbHbLIM MporpamMmMam.

YK 623.827.3 KnioueBble cnoBa: cucrema eamHoOro BpeMeHu, AOKYMEH-
TnupoBaHue, obliekopabenbHas cuctema obmMeHa gaHHbIMN
(OKCO/L), xpaHeHue LwkKanbl BpeMeHu

OnTuMnsauua o6bLEMOB AOKYMEHTUpyeMou uHPpopmMauuum B cucTtemMax Tuna
«4EpHbINA AWmnK» Anga Kopadnei u cygoe BM®. Kowko B.A. //CucTemMbl yrnpaBieHus u
06paboTkn MHpopmaumn: Hayd.-TexH. cb6. /AO «KoHuepH «HIMO «ABpopa». CIM6. 2019.
Bbin. 2(45). C. 14-18.

B cTaTbe npeacTaBfieHbl BApMaHTbl PeELLeHns 3a4a4, CBSA3aHHbIX C GOPTOBLIM Kopa-
6enbHbIM BpeMeHeM. MNepBas - o6ecnedyeHne aboHeHToB OKCO/, BLICOKOTOYHOM LLKAON
XpoHOMeTpuyeckor nHpopmaunm ot CEB nnm ot co6CTBEHHOro BCTPOEHHOIO BbICOKOTOY -
HOro reHeparopa, BTopas - xpaHeHue wkanbl BpemeHn B8 OKCOU.

YK 629.58 KnioueBble cnoBa: noaBogHasa noaka, obxartve kopnyca,
NAOTHOCTb, TEMMepaTypa, CONEHOCTb, OCTaTo4yHas niaBy-
4yecTb

OueHka cuJibl OCTaTOYHOM NaBy4ecTU, BO3HUKaloWen npu norpyxeHun NMJ1 8
pasnu4HbIX paoHax nnaBaHua. MaHuH 9.B, OsyepeHko B.B. //Cuctembl ynpaBneHms n
06paboTkn nHpopmauumn: Hayd.-texH. c6. /AO «KoHuepH «HMO «ABpopa». CIM6. 2019.
Bbin. 2(45). C. 19-35.

B cTtatbe paetcs 0630p BAUSHUS MOPCKOW cpefibl Ha BCMJIbITUE-NOrpy>XXeHne NoaBo/A-
HOW noakn 6e3 xoaa. NpuBeneH pacyeT N3MeHeHns ocTaTouHoM nnaesyyecTu MJ1 B 3aBMcK-
MOCTW OT MIOTHOCTM MOPCKOW BOAbI, 06XaTtnsa n TemnepaTtypbl. CoenaH BbIBOA O CTEMNEHN
BAINSIHNS BbllLeyKa3aHHbIX hakTopoB. YTBepXaaeTcs HeobXoAMMOCTb y4yeTa BAUSHUSA U3-
MeHeHus No raybuHe CBOMCTB MOPCKOWM BOAbI Npu pa3paboTke anropMTMOB yripaBieHus
nn.

YK 629.78.064.5 KniouyeBble cnoBa: 6artapes TOMIMBHbLIX 3JIEMEHTOB;
OXI-reHepaTop; cuctema TepmMocTaTupoBaHus; AHIA;
TennoobMeHHbIN annapaT; HacoC; KPaTHOCTb pa3baBneHuns

OTBOA TENNOTbl OT 6aTapeil TONJIMBHbIX 3/IEMEHTOB B aBTOHOMHbIX HeoGuTae-
MbIX NMOABOAHBLIX annapartax. bakymenko J1.I'., Oaank A.H., CypuH C.H. //Cuctemsl
ynpasneHns n o6pabotkm nHdopmaumn: Haydy.-texH. c6. /AO «KoHuepH «HMO «ABpopa».
Cne6. 2019. Buin. 2(45). C. 36-45.

B ctaTtbe no paspaboTaHHON aBTOpaMn METOAMKE PacCYUTaHO KOJIMYECTBO TennoThl,
Bblaenswoweecs npu pabote IXM-reHeparopa B coctaBe aHeproyctaHoBkn AHMA. Mpea-
floXkeHa MeToAmka pacyeTa KpaTHOCTU pa3baBfieHns oxnaxaatoLlei Boabl C Lenblo npesa-
oTBpaleHms obpasoBaHus TennoBoro cnena 3a AHMA.

YAK 621. 039 KnioueBble cnoBa: CUCTEMbI YyNpaBieHUS 1 3aLLNThI, yCTa-
HOBKW C OTCYTCTBYIOLLMM CBOMCTBOM CaMOpPEryanpoBaHus,
BNINSIHNE BPEMEHHbIX (TPAHCMOPTHbIX) 3a4ePXEK B KOHTYpe
yrnpaBJieHMs, OLLEeHKa YCTONYMBOCTN KOHTYPOB PEryinpoBsa-
HUA N AUHAMUKN NMEPEXOaHbIX NPOLLECCOB



UccnepoBaHue BAMSIHUS TPAHCNOPTHOrO 3anasablBaHUS Ha YCTOMYUBOCTb U Ka-
4YeCcTBO MEepexoAHbiX MPOLLECCOB B KOHTYpe JIMHEWHOro perynsatopa MOLLHOCTMU
apepHoro peakrtopa. JliuHekos C.U., CaBuH B.MM. //CucTembl ynpaeneHms n o6paboTku
nHpopmMaumnm: Hayy.-texH. c6. /AO «KoHuepH «HMO «ABpopa». CM6. 2019. Buin. 2(45).
C. 46-57.

[ns ycTaHOBOK C OTCYTCTBYIOLLMM CBOMCTBOM CamoperynmpoBaHus TpebyioTcsa Obic-
TpoOenCcTByOLME PErYyNATOPbl HENTPOHHOM MOLWLHOCTK B cocTaBe CY3. Mpu nocTpoeHumn
Taknx PerynaTopoB creayeT yunTbiBaTb OTPULLATENBHOE BANSHNE BPEMEHHbIX (TPaHCNOp-
THbIX) 3a[eP>XeK Ha YCTONYMBOCTb 3aMKHYTbIX KOHTYPOB perynvposaHuns. Bcneacteme wn-
pOKOro npumMmeHeHus B annapatype CY3 nporpaMmMmnpyembix MUKPOMPOLLECCOPOB U LeNbIX
BbIYNCNIUTENBHbIX NPUOOPOB TPEBYETCS YUNTLIBATL NPU NPOEKTUPOBAHUM PErYNIATOPOB 3a-
nasgbiBaHvs npu o6paboTke AaHHbIX M Nepefadye CUrHanoB M KOMaHf, yrnpasieHus no
YMJIOTHEHHbIM KaHanaM CBSI3U.

B ctatbe NpuBOAMTCA CTPYKTYpPHaAsi cxemMa CUCTEMbl ynpaBieHus MowHocTbio CY3 B
9HepreTn4eckom pexume. NpoBoanTCsa aHann3 yCTONYMBOCTU KOHTYpa PerynmpoBaHns ¢
nomMoLupbto Kputepusa Harnkeucta. NpueBeneHsl rogorpadbl pa3oMKHYTOro KOHTypa perynu-
pPOBaHUSA MNPV Pa3fINYHbIX 3HAYEHUSX TPAHCMOPTHOro 3anasgblBaHnsa U KoadduumeHTa
YCUNEHUs CUrHana OTK/IOHEHMS MOLLHOCTW B perynsarope.

[na oueHkn kayecTBa NepPexoHbIX MPOLECCOB OCYLLLECTBIIEH NepexXos OT nepenaTouy-
HbIX PYHKUMIA cncTeMbI K anddepeHumanbHbiM ypaBHeHUaM. MpueeaeHsl rpaduvkm nepe-
XOAHbIX NPOLLECCOB CUCTEMbI NPU Pa3NNYHbIX 3HA4YEHUSX TPAHCMOPTHOrO 3anasablBaHNS U
KO3 dULMEHTA YCUNEHUS CUTHAaNA OTKIIOHEHUS MOLLHOCTY B perynatope. OueHeHbl napa-
METPbI, MPU KOTOPLIX NPeKpaLLaeTcs KonebaTenbHOCTb, a TakKe BO3MOXHOE Nepeperynm-
poBaHue.

YK 681.3.06 KnioueBble cnoeBa: ougeHka, nporpaMmmHoe obecneyeHue,
nporpaMmMHble CPeACcTBa, CPeACcTBa 3almThl MHDOPMaLUK,
CUCTEMbI yNpaBfeHus, TPYLOEMKOCTb

MeToauyeckunii noaxon K oueHKe TPyA0eMKOCTU npoBeaeHus ceptudukaum-
OHHbIX MCMbITAHUA NMPOrpaMMHbIX CPEACTB U CUCTEM ynpaBneHus. MbicknH P.A.,
CocHuH A.E. //CucTtembl ynpaBneHms n obpaboTkn uHpopmMaumm: Hayy.-TexH. c6. /AO
«KoHuepH «HMO «ABpopa». ClM6. 2019. Bein. 2(45). C. 58-65.

PaccMoTpeH noaxon K oueHke TPYLOEMKOCTM pa3paboTky NporpaMMHO-MeToanyec-
KOl AOKYyMeHTaLunun, npoBeaeHns cepTudUKauMoHHbIX UCMbITAHWA U MHCNEKLUMOHHOMO KOH-
Tponsi cMcTeM ynpasnieHnst B cucteme ceptudukaumm C3U MO PO.

YK 658.531 KnioueBble cnoBa: npoBefeHVE UCNbITaHMA, ceTeBass Mo-
nenb, gekomnosnuusa paboTt

MeToa nocTpoeHus ceTeBoW Moaenu npoeepeHus ucnbitTaHnii CY B cocrtaBe
HK. Tuxomupos A.A. //Cuctemsl ynpaBieHms n o06paboTkn MHPOpMaLMN: Hayy.-TEXH. CO.
/AO «KoHuepH «HMO «ABpopa» CIM6. 2019. Bein. 2(45). C. 66-72.

B HacToswwen cTaTbe pacCMOTPEH METO, NOCTPOEHNSA CETEBON MOOENMN MPOBEAEHNS
WCNbITaHMIA CUCTEM ynpaBneHnst GYHKUNOHaNbHbBIMU KOMIMIeKCaMn B COCTaBe HafBOAHOMO
kopabns. ChopmMynmpoBaH NPUHUMN NPOBEAEHUS AEKOMMNO3ULMM paboT C y4eTOM OCHOB-
HblX 3TanoB cTpoutenbcTea HK.

YK 621.8 KniouyeBble cnoBa: y3en ynjaoOTHEHUS, TEXHOMOIMS ycTta-
HOBKMW YMJIOTHUTENbHbBIX LUHYPOB, KOHCTPYKLMS, camo3a-
XUMHOE YNNOTHEHME, TUMOBbLIE UCTbITAHUS

HoBasi TexHonoruns ans y3noB ynjioTHEHNS KOHCTPYKTUBOB. JlywnHa M.B. //Cuc-
TeMbl yrnpaBieHuss n o6paboTkn nHdopmMaumn: Hayy.-TexH. ¢6. /AO «KoHuepH «HIMO
«ABpopa» CIN6. 2019. Buin. 2(45). C. 73-77.

lMpencTaBneHa HoBasi TEXHOIOMUS A9 Y3/10B YMJIOTHEHUS KOHCTPYKTUBOB, peannaye-
Masi NyTEM NPUMEHEHUs COBPEMEHHbIX CaMO3aXWMHbIX YnaoTHeHun. ObcyxaaloTcs pe-
3yNbTaTbl UCMbITaHUI obpasua swmka 3UMM, N3roToBNEHHOro C UCMNoJfIb30BaHMEM HOBOW
TexHonorum. OTMeYaeTcs, YTO 3aMeHa PE3VHOBBIX YMIOTHUTENbHbIX LUHYPOB, YCTaHABIN-
BaeMbIX METOAOM MPUKIENKN, Ha CaMO3aXMMHbIE YIIIIOTHEHUS 06ecnevymBaeT CHUXEHUE



TPYOOEMKOCTU U3rOTOBMIEHUS, YBENIMYEHME MPOU3BOOUTENBHOCTU Tpyda W MNOBbIWEHUE
aKonorunyeckoit 6e3onacHocTn npon3BoACcTBa, a Takxe yny4duleHne Ka4eCTBEeHHbIX Xapak-
TEPUCTUK N3aenns.

YK 629.78.064.5 KnioueBble cnoBa: akkymynsaTop, akkymynsTtopHas 6ata-
pes, pecypc, YCKOPEHHbIE UCMbITaHWS, caMopaspss, Xpa-
HEHWe, INeKTPoNnT, eMKocTb AB

Mpo6Gnembl YCKOPEHHbIX UCTMbITAaHUNA LLENO4YHbIX aKKYMYJISTOPOB Ha camopas-
psaAa. bakymenko J1.I"., Asaank A.H., JlTapnoHos M.B., CypuH C.H. //CucTtembl ynpaBneHus n
06paboTkm nHdpopmMaumn: Hayy.-texH. c6. /AO «KoHuepH «HMO «ABpopa». CM6. 2019.
Bbin. 2(45). C. 78-82.

B cTtatbe npeanioxeHa KOHUENUUS YCKOPEHHbIX ncnbiTaHnii AB Ha camopaspsg, KOTo-
pas MOXeT MPUMEHATLCA AN NPOrHO3MPOBaHNSA BO3MOXHOIO pecypca HUKenb-kagMue-
BbIX aKKYMYNIITOPOB, HAXOASLLMXCSA B peXMME ONNTENbHOMNO XpaHeH s Ha o0bekTe. Bblasu-
HYTbl YCNOBUSI, NPW KOTOPbLIX A0/KHbI XpaHuTbca Ab, 3aknioyarowmecs, B HaCTHOCTHU, B OT-
CYTCTBUM NPOBOASALLMX MOCTUKOB, CNOCOOCTBYIOLLNX 3aMblKaHUIO BHELLHEN Lenu.

YOK 371.69:629.5 KnioueBble cnoBa: TpeHaxep, kopabb, NOAroToBka, 6op-
ToBas cucTema 00y4yeHusi, MoaesNb, CTPyKTypa, cuctema
yrnpaBe/eHusi, onepartop, KOMNaHus, Moaysb, cxema

Ucnonb3oBaHne OGOPTOBBLIX TPEHaXEepoB AJIS MOAroTOBKU JIMYHOrO cocCTaBa
MHOCTpPaHHbIX ¢noToB. ViBaHuukuii B.B., Ko63es B.B. //Cuctembl ynpaBneHus n obpa-
60Tk uHdopMaumn: Hayy.-TexH. ¢6. /AO «KoHuepH «HMO «ABpopa». CM6. 2019. Bbin.
2(45). C. 83-95.

B cTtatbe onucbiBaeTCs 1 aHanM3npyeTcsi UCMoJib30BaHNe GOPTOBbLIX TPEHAXEPOB A
NMOArOTOBKM JIMYHOIO cOcTaBa MHOCTPaHHbIX BM®. MoapobHo paccmoTperbl BT ana aku-
naxen HagBOAHbIX KOpabnen 1 NOABOAHbLIX N1040K, NPUBOASATCS MX Negarormiyeckne Bo3-
MOXHOCTM, OAIOTCA KOHKPETHbIE CTPYKTYPHbLIE CXEMbl U BHELLHMI BUAO, BOPTOBLIX CUCTEM
obyyeHns. AHann3npyTCa AOCTOUMHCTBA U HepgocTaTkn BT.



UDC 621.11 Key words: simulation model, identification, functional
unit, test program, inertial characteristics, transportation
lag

Simulation of functional units operation in automatic control systems. A A. Ber-
dennikov, M.V. Larionov, S.I. Ushakov //Control and Data Processing Systems: Scient. &
Techn. Collect. /Concern Avrora Scientific and Production Association JSC. St.
Petersburg. 2019. Issue 2(45). P. 5-13.

Common approaches are set out to creation of simulation models of functional units
being used in automatic control systems of power plants, based on identification of
simulated processes with data of preliminary tests of manufactured specimens of the units,
performed as per the special programs.

UDC 623.827.3 Key words: common timing system, documenting, general
ship system, data exchange system (GSDES), timescale
storage

Optimization of volume of documented data in the systems of black-box
recorder type for naval ships and vessels. V.A. Koshko //Control and Data Processing
Systems: Scient. & Techn. Collect. /Concern Avrora Scientific and Production Association
JSC. St. Petersburg. 2019. Issue 2(45). P. 14-18.

The article presents the options for dealing with the tasks connected with the
shipboard time. The first task is to provide the GSDES users with a highly precise scale of
chronometric information from the CTS or from own built-in highly precise generator, the
second is storage of timescale in the GSDES.

UDC 629.58 Key words: submarine, hull compression, density,
temperature, salinity, residual buoyancy

Estimation of residual buoyancy force, arising when a submarine is diving in
different navigation areas. Ya.V. Manin, V.V. Ovcharenko //Control and Data Processing
Systems: Scient. & Techn. Collect. /Concern Avrora Scientific and Production Association
JSC. St. Petersburg. 2019. Issue 2(45). P. 19-35.

The article provides an overview of impact of marine environment on submarine
stationary diving. Calculation is provided for changing residual buoyancy of a submarine
depending on seawater density, compression and temperature. Conclusion is made about
the degree of influence of the mentioned factors. The article affirms the need of taking
account of seawater changing properties depending on depth during development of
control algorithms of a submarine.

UDC 629.78.064.5 Key words: fuel cell stack, electrochemical generator;
thermostatic system, AUUV, heat-exchange apparatus,
pump, reciprocal dilution

Heat removal from fuel cell stacks in autonomous unmanned undersea
vehicles. L.G. Bakumenko, A.N. Dyadik, S.N. Surin //Control and Data Processing
Systems: Scient. & Techn. Collect. /Concern Avrora Scientific and Production Association
JSC. St. Petersburg. 2019. Issue 2(45). P. 36-45.

The article presents calculation of heat released during operation of an
electrochemical generator, which forms part of an AUUV propulsion plant, made as per the
methods developed by the authors. The methods are proposed for calculation of reciprocal
dilution of cooling water to avoid formation of thermal wake after an AUUV.

UDC 621.039 Key words: control and safety systems, plants without
self-regulation capability, impact of transport delays in a
control loop, assessment of stability of control loops and
dynamics of transient processes

Study of transport delay influence on stability and quality of transient
processes in a linear power controller loop of a nuclear reactor. S.I. Linkov,
V.P. Savin //Control and Data Processing Systems: Scient. & Techn. Collect. /Concern



Avrora Scientific and Production Association JSC. St. Petersburg. 2019. Issue 2(45).
P. 46-57.

For reactor plants without self-regulation capability, high-speed controllers of neutron
flux power are required as part of control and protection systems (CPS). During
development of such controllers, it is necessary to take into account negative influence of
transport delays on stability of close control loops. Due to extensive use of programmable
microprocessors and entire computing devices in CPS equipment, for development of
controllers it is required to take into consideration the delays during processing of data, as
well as during transmission of signals and control commands via multiplexed channels.

The article presents a structural diagram of a power control system (CPS) in a power
generation mode. Analysis of control loop stability is performed by means of Nyquist
criterion. Hodograph diagrams are provided for an open control loop at various rates of
transport delays and signal amplification coefficient of controller power deviation.

For estimation of quality of transient processes, the transition is made from system
transfer functions to differential equations. Charts are provided for system transient
processes at various rates of transport delays and signal amplification coefficient of
controller power deviation. Parameters are assessed, whereby oscillativity ends, as well as
possible overshoot.

UDC 681.3.06 Key words: estimation, software, software tools,
information protection facilities, control systems, labour
intensity

Methodological approach to estimation of labour intensity and conduction of
certification trials of software tools and control systems. R.A. Myskin, A.Ye. Sosnin
//Control and Data Processing Systems: Scient. & Techn. Collect. /Concern Avrora
Scientific and Production Association JSC. St. Petersburg. 2019. Issue 2(45). P. 58-65.

Approach to estimation of labour intensity is considered for the works on development
of software and methodological documentation, conduction of certification trials and
inspection check-up of control systems in the certification system of the Information
Protection Facilities of the RF MoD.

UDC 658.531 Key words: conduction of trials, network model, work
breakdown

Method of building a network model for conduction of testing of a control
system as part of a surface ship. A.A. Tikhomirov //Control and Data Processing
Systems: Scient. & Techn. Collect. /Concern Avrora Scientific and Production Association
JSC. St. Petersburg. 2019. Issue 2(45). P. 66-72.

This article studies the method of building a network model for testing the control
systems of functional complexes as parts of a surface ship. The principle is formulated for
conduction of work breakdown, taking into consideration the main stages of surface ship
construction.

UDC 621.8 Key words: seal assembly, method for installation of
sealing cords, construction, self-tightening seal, type
approval tests

New technology for seal assemblies of structural elements. M.V. Lushina
//Control and Data Processing Systems: Scient. & Techn. Collect. /Concern Avrora
Scientific and Production Association JSC. St. Petersburg. 2019. Issue 2(45). P. 73-77.

New technology is presented for seal assemblies of structural elements, implemented
by means of using state-of-the-art self-tightening seals. The results of testing a sample of
SPTA box, made with use of new technology, are discussed. It is stated that replacement of
rubber sealing cords, being installed by means of gluing, for self-tightening seals reduces
the labour intensity, improves its productivity, enhances ecological safety of production
and quality characteristics of an article.
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Problems of accelerated self-discharge tests of alkaline accumulators.
L.G. Bakumenko, A.N. Dyadik, M.V. Larionov, S.N. Surin //Control and Data Processing
Systems: Scient. & Techn. Collect. /Concern Avrora Scientific and Production Association
JSC. St. Petersburg. 2019. Issue 2(45). P. 78-82.

The article presents the developed concept of accelerated self-discharge tests of a
storage battery, which can be used to forecast possible service life of nickel-cadmium
accumulators stored for a prolonged period at the facility. The conditions are set forth for
storage of batteries, consisting in absence of conductive bridges, contributing to closing of
external circuit.

UDC 371.69:629.5 Key words: training simulator, ship, training, onboard
training system, model, structure, control system,
operator, company, module, diagram

Use of shipboard training simulators for training of personnel of foreign navies.
V.V. Ivanitskiy, V.V. Kobzev //Control and Data Processing Systems: Scient. & Techn.
Collect. /Concern Avrora Scientific and Production Association JSC. St. Petersburg. 2019.
Issue 2(45). P. 83-95.

The article describes and analyses the use of onboard training simulators for training
of personnel of foreign navies. The onboard training simulators for crews of surface ships
and submarines are examined in detail, their pedagogical capabilities, specific structure
diagrams and exterior of onboard training systems are provided. The advantages and
disadvantages of onboard training simulators are considered.
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