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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE

YK 621.396.677

H.JI. AJIBIMOB, B.A. KOYETKOB, 10.A. PEMHN30B, A.B. TUXOHOB

PE3YJIBTATBI UCCJIEJOBAHUA BJIMAHUSA OTKA30B

W3JYYATEJENA AHTEHHBIX PEIIETOK P3C CBY JIMAITIA30OHA
HA NTBMEHEHUE TAPAMETPOB AHTEHHO-OUJIEPHOI'O TPAKTA

C UCIIOJIB30BAHUEM CAIIP GENESYS

Hccnedyemcesa erusanue omrasos usiyyaoumjux 31eMeHmos aHMeHHbIX PeemoKr U3 MUKPONOI0CKO8bIX
neuamHulx uziyiamenetl Ha UsMeHeHue napamempos, XapaKxmepusyiowux Kauecmeo co2naco8anus aHmeHHo-
¢uoeprnozo mpaxma c ucnonvsosanuem snekmpoournamuyeckux CAIIP. B kauecmae usnyuaoue2o snemenma
peluiemKy 8b10paHbl: OUHUYHBIL UBLYHAIOWULL deMenm, cocmasaaowuil 6,25% usryuaoueli nogepxHocmu,
0sa uznyuarouux snemenma (12,5%), uznyuarowuti mooyns (25%), osa uznyuarowux mooyas (50%). Omkas
uznyuarue2o eMeHma — caydatiHoe coovimue, KOmMopoe XapaKkmepusyemcs Omcymcmeuem amMniumyoHo2o
pacnpeoenenust 8 TUHUU 8030YHCOCHUS OAHHO20 dJIeMeHmd.

Knroueeswvie cnosa: mooenv; anmennasn peutemra, CAIIP; uucnennoe mooenuposanue; co2nacosanue
ADT; omxas uznyuaroue2o snemeHma.
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THE RESULTS OF RESEARCH REGARDING THE INFLUENCE OF THE FAILURE
OF ANTENNA ARRAYS' EMITTERS OF RADIO-ELECTRONIC AIDS
OF MICROWAVE RANGE ON CHANGES OF ANTENNA-FEEDER PATH PARAMETERS
WITH THE USE OF GENESYS CAD SYSTEM

The article contains investigation on the influence of failures of radiant elements of antenna arrays made of
microstrip printed emitters on changes of parameters, characterizing the quality of antenna-feeder path matching
with the use of electrodynamic CAD. As a radiant element of the array there was chosen: the single radiant element,
constituting 6,25 % of the whole radiant area, two radiant elements (12,5%), the radiating module (25%), two
radiating modules (50%). A failure of a radiant element is an accidental event, which is characterized by the lack of
amplitude distribution in the drive line of this element.

Keywords: model; antenna array; CAD; numerical simulation; antenna-feeder path matching; failure of a
radiant element.
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VJIK 681.31
A.JI. UBAHHUKOB, A.JI. CTEMITKOBCKUIA

OCHOBHBIE IIOJIOKEHUA CUCTEMbI MOJAEJINPOBAHUS ITIPOEKTOB
OUPPOBBIX CUCTEM JIs1 COBMECTHOMU OTJAJJKU TEXHUYECKUX CPEACTB
N ITPOI'PAMMHO-MUKPOITPOI'PAMMHOI'O OBECIIEYHEHUA

Ha ocnoge ananusa ocobennocmeli co8peMeHHbIX YUDPOBbIX CUCMeM npednazaemcsi cmpykmypa
CUCEMbl  COBMECHO20  MOOEIUPOBaHUsi  pabombl  MEXHUYECKUX  cpeocme U  NpoSpPaMMHO-
MUKDPONPOSPAMMHO20 ODecnedeHusi yupposvix cucmem HA QYHKYUOHATbHO-I02UYECKOM YposHe. Llenvio
MOOenUposanus AGNAEMcsi OMAAOKA COBMECHMHOL pabomvl MEXHUYeCKUx cpeocme u npoSpammHo-
MUKPONPOSPAMMHO20 ObecneyeHus Ha smane npoekmupoganus. Ilpeonazaemcs mamemamuyeckas mMooens
0I5l MOOENIUPOBAHUS MEXHUUECKUX CPeOCmE C O8Y3HAUHLIM NpeOCmAagieHuemM J02UYeCKUX CUSHAaNo8 Ha
661600ax ONOKO8 C YY4emom OCOOeHHOCmel COBPEMEHHbIX YUPDPOBLIX cucmem, a UMEHHO: HATUYUsl
08YHANPABNIEHHBIX WIUH, 6bICOKOUMNEOAHCHO20 COCMOANHUSA  Bbl8000S, GHYMPEHHel Namamu Ol0KOs.
Tloxasano, umo aneopumm MoOeIUpo8anus pabomvl MexXHUYECKUX cpeocms C600UMCS K PEeUeHuIo Cucmem
JI02UYECKUX YPAGHEHUT HA KANCOOM MAKMe MOOENUPOBAHUSL.

Knroueesvie cuoea: (i)yHKL;MOH(l]leO-]IOZMH@CKO@ MOOQ]ZMPOG(JHM@,’ omuaoka HA amane
NpoOeKmupoearnusl, npoOeKmuposanue uuqbpoeblx cucmem, MOOenb MEeXHUUECKUX cpeécme.
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BASIC PRINCIPLES OF DIGITAL SYSTEM DESIGN SIMULATION
FOR HARDWARE/SOFTWARE DEBUGGING

Based on specific modern digital system features the complex structure for hardware/software functional-
logical simulation is proposed. The simulation aim is the debugging of hardware and software co-functioning on design
stage. Hardware mathematical model with two levels of logical signal representation are developed. Such a model
takes into account the modern digital system features, e.g. bidirectional buses, high impedance state of pin signals,
block internal memory. It is shown that hardware simulation can be fulfilled by logical equation system solving on each
simulation step.

Keywords: functional-logical simulation; design debugging; digital system design;hardware model.
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YK 621.3.092.4
E.K. KATKOB

BJIMSAHUE PASMEPA HOHOC®EPHBIX HEOJJHOPOJJHOCTEM
HA BEJIMYHUHY I1OJIOCBI KOTEPEHTHOCTH
TPAHCHOHOC®EPHOI'O KAHAJIA CBA3U

B pabome paccmompenvi 6onpocwl, c6A3aHHbIE C B03HUKHOBEHUEM HACMOMMHO-CENIeKIMUGHbIX
3aMUPAnULl  NPUHUMAECMBIX HAGUSAYUOHHLIX PAOUOCUSHANO08 8 CyHae GOSHUKHOBEHUSI UCKYCCMGEHHbIX
so3mywenull uonocgepul. Ilokasano, ymo WUPUHA NOLOCHL KOLEPEHMHOCMU MPAHCUOHOCHEPHO2O0 KAHAA
3aeucum om pasmepa UOHOCHEPHbIX HEOOHOPOOHOCMEN, 803HUKAIOWUX 6 UCKYCCMBEHHbIX UOHOCHEepHbIX
obpaszoeanusx. Packpeim mexanusm énusnusa yciogHozo pasmepa HeoOHOPOOHOCMel HA WUPUHY NOJOCH
Ko2epeHmHocmu. Beedeno nonsmue onmumManbHo20 YCI08HO20 pasmepa HeoOHOPOOHOCMEl, npu KOMopom
6eUYUUHA NOSIOCHI KO2EPEHMHOCMU NPU UOHOCHEPHBIX BO3MYWEHUAX ocmaemcs Makcumanvrou. Ilokasano,
YMo ONMUMANLHBII YCAOGHBII PA3MEP HEOOHOPOOHOCHEN 3a8UCUTN MOILKO OM Yeld HAKIOHA pAOUOMPACCHi.

Knwouesvie cnosa: cnymuuxogvle paouoHABULAYUOHHBIE CUCMEMbL,  pasmep UOHOCHEPHbIX
HEOOHOPOOHOCMeElU; UCKYCCIMBEHHble BO3MYUWEHUs UOHOCHEPbl, UYACMOMHO-CEeNeKMUBHbIE 3AMUPAHUL,
NON0Ca KO2EPEHMHOCMU MPAHCUOHOCHEPHO20 KaHAaA.
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THE INFLUENCE OF THE SIZE OF THE IONOSPHERIC IRREGULARITIES ON THE SIZE

OF THE BAND COHERENCE TRANSIONOSPHERIC COMMUNICATION CHANNEL

The paper deals with the issues related to the occurrence of frequency-selective fading of received navigation
radio signals in the event of artificial disturbances of the ionosphere. It is shown that the width of the coherence band of
the trans-ionospheric channel depends on the size of ionospheric inhomogeneities arising in artificial ionospheric
formations. The mechanism of influence of the conditional size of inhomogeneities on the width of the coherence band is
revealed. The notion of the optimal conditional size of inhomogeneities is introduced, in which the coherence band at
ionospheric disturbances remains maximal. It is shown that the optimal conditional size of inhomogeneities depends
only on the angle of inclination of the radio link.

Keywords: satellite radionavigation system; the size of the ionospheric heterogeneity; artificial disturbances of
the ionosphere; the frequency-selective fading; the coherence bandwidth of the transionospheric channel.

10.

BIBLIOGRAPHY (TRANSLITERATED)

Pashincev V.P. i dr. Sputnikovaya navigaciya pri ionosfernyh vozmushcheniyah / Pashincev V.P., Katkov
K.A., Gahov R.P., Malofej O.P., SHevchenko V.A. — Stavropol': 1zd-vo SevKavGTU, 2012. — 259 s.
Lobanov B.S. Issledovanie vozmozhnosti sozdaniya v ionosfere ob"emnyh obrazovanij, ehffektivno
vzaimodejstvuyushchih s ehlektromagnitnym izlucheniem v sverhshirokom diapazone chastot. — Teoriya i
tekhnika radiosvyazi, 2009. — Ne3. — S. 16-24.

Maslov O.N., Pashincev V.P. Modeli transionosfernyh radiokanalov i pomekhoustojchivost' sistem
kosmicheskoj svyazi. — Prilozhenie k zhurnalu «Infokommunikacionnye tekhnologii». — Vypusk 4. —
Samara: PGATI, 2006. — 357 s.

Pashincev V.P., Solchatov M.EH., Gahov R.P. Vliyanie ionosfery na harakteristiki kosmicheskih sistem
peredachi informacii: monografiya. — M.: Fizmatlit, 2006. — 184 s.

Katkov K.A., Pashincev V.P., Katkov E.K. Vliyanie parametrov vozmushchennoj ionosfery na oshibku
slezheniya za fazoj navigacionnogo radiosignala. — Sovremennaya nauka i innovacii, 2016. — Ne 2(14). —
S.52- 64.

Rino C.L. A power law phase screen model for ionospheric scintillation, 1, Weak scatter, Radio Sci.,
1979. — 14(6). — P. 1135-1145.

7. Pashincev V.P. i dr. Ocenka pogreshnosti izmereniya psevdodal’nosti v sputhikovyh
radionavigacionnyh sistemah pri vozmushcheniyah ionosfery vsloe F/  V.P. Pashincev, M.EH.
Solchatov, A.M. Spirin, K.A. Katkov // Fizika volnovyh processov i radiotekhnicheskie sistemy, 2007. —
Tom 10. — Ne 6. — S. 8-13.

Blaunshtejn N., Pulinec S.A., Koehn Y A. Raschet osnovnyh parametrov radiosignalov v kanale sputnik —
Zemlya pri rasprostranenii cherez vozmushchennuyu ionosferu. — Geomagnetizm i achronomiya, 2013. —
T.53.— Ne2.-S.215-227.

Bogush R.L., Dzhuliano F.U., Nepp D.L. Vliyanie chastotno-selektivnyh ehffektov rasprostraneniya
radiovoln na avtomaticheskoe slezhenie za signalom v priemnikah shirokopolosnyh sistem svyazi. —
THEHR, 1981. — T.69. — Ne 7. — S.21- 32.

Gel'berg M.G. Neodnorodnosti vysokoshirotnoj ionosfery. — Novosibirsk: Nauka, 1986. — 193 s.

Ne6(110)2018




UHopMayuoHHbIe cucmeMbl U mexHosI02uu
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AN. KVIIPUAHOB, B.®. MAKAPOB, /I.10. HEHAEB

METO ®OPMAJIN3AIINU 3ATAY YIIPABJIEHUSA
HA OCHOBE ®PAKTAJIBHOM TEXHOJIOT MY IIOCTPOEHUSA U AHAJIN3A
PA3BUTOM CTPYKTYPbI CHCTEMBI BASUCHBIX OTHOINIEHUN KOH®JIUKTA

B cmamve npusedeno nocredosamenvroe onucamue NPAKMUYecKko20 NPUMEHEHUs aA8MOPCKO20
Memoda opmanuzayuu 3a0ay KOHQIUKMHOZO YNpAGNieHUus Ha O0CHO8e (OPAKMANbHOU MEeXHOI02UU
NOCMPOEHUst U AHAAU3A PA3GUMOU CIMPYKMYPbl CUCeMbl OA3UCHBIX OMHOUICHUL KOHMIUKMA 8 3a0auax
ynpasnenus 01 Pa3iuuHblx 001acmell HCu3HeOesimenbHOCU 00Wecmed ¢ NPUMEHEHUEM KOMRbIOMEPHbIX
MexHoN02Ul.

Knrouesvle cnosa: roumpnuxm, awmazonucm, eomeocmas, O€30NACHOCMb, KOMHIEKC, MOOEb,
¢paxman; cemb; bananc,  ycmouuugocms,  dhghekmusnocms,  yHugepcanuu,  yHugpuxayus,
abcmpazuposanue, pewieHue.
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METHOD OF FORMALIZATION OF PROBLEMS OF MANAGEMENT ON THE BASIS
OF FRACTAL TECHNOLOGY OF CONSTRUCTION AND ANALYSIS OF THE DEVELOPED
STRUCTURE OF THE SYSTEM OF BASIC RELATIONS OF THE CONFLICT

The article has proved politely the description of the practice of the Author's method of formalization of the
conflict management problems on the basis of fractal technology of construction and analysis of the developed structure
of the basis system of relations of conflict in the management problems for different areas of society with the use of
computer technology.

Keywords: conflict; antagonist; homeostasis; safety; complex model; fractal;; balance; stability; efficiency;
universal; standardization; abstraction; judgment.
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PERSPECTIVES OF INNOVATIVE TECHNOLOGIES OF LEAN AND FAST REACTING
PRODUCTION AS FACTORS OF IMPROVING THE EFFICIENCY OF CORPORATE INFORMATIONAL
SYSTEMS IN THE ECONOMIC ACTIVITY OF INDUSTRIAL ENTERPRISES

The article analyzes innovative technologies of lean production and fast reacting systems, which allow to
accurately measure the time spent on production process, which can become the basis for increasing the efficiency of
corporate information systems of industrial enterprises.
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VY JIK 658:005.5
0.B. KOHIOXOBA, I1.B. IYKbSIHOB, A.A. MUTHH, A.10. YXKAPUHCKUN

AJITOPUTM ABTOMATHUYECKOM 'EHEPAIIMA OBYYAIOIIEN BEIGOPKA
JIJIA HAXOXKJIEHUA ®YHKIIUA CONTOCTABJIEHUAA IAPAMETPOB METO/IOB
IMPOI'HO3UPOBAHUSA C XAPAKTEPUCTUKAMMU BBIXOJHbBIX HABOPOB
JAHHBIX A IMUHUCTPATUBHOI'O MOHUTOPUHTI' A

B cmamve paccmampusaromcs eonpocvl opmuposanus obyuaroueli 6blOOpKU bOe3 yuacmus
oKCnepma Oasi HAXONHCOeHUss (QYHKYUl CONOCMAsneHus napamempos Memooo8 HPOSHOZUPOBAHUS C
Xapaxmepucmuxkamu 6bIXOOHbIX HAOOPO8 OAHHLIX AOMUHUCTIPAMUBHO20 MOHUmMOpunea. Ilpugooumcs
aneopumm  a8MOMAMuUYecKol 2eHepayuu obyuaruell 6blO0pKU, OCHOBAHMBINL HA NOJIHOM nepebope
CcoYemanuli 3HaYeHUll napamempos Memoo08 nPOcHO3UPOBAHUSL.

Knrwowuesvie cnoga: opzanu3ayuoHHO-MeXHUYECKAs CUCTNEMA; AOMUHUCTPAMUGBHBIL MOHUIMOPUHS,
napamempuli Mooenell; NpoSHO3Uposanue; obyuarowas ablOopKa.
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ALGORITHM OF AUTOMATIC GENERATION OF TRAINING SAMPLE
FOR FINDING FUNCTIONS OF COMPARING PARAMETERS OF PREDICTION METHODS
WITH CHARACTERISTICS OF OUTPUT SETS OF ADMINISTRATIVE MONITORING DATA

In article questions of creating the training sample without the participation of experts for finding functions of
comparing the parameters of forecasting methods with the characteristics of output sets of administrative monitoring
data are considered. The algorithm of automatic generation of the training sample is based on Brute-force method,
which selects combinations of values of the parameters of prediction methods, is presented.
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AUTOMATION OF SCHEDULING OF PHYSICAL ACTIVITY AND FOOD
OF THE PERSON FOR MAINTAINING THE HEALTHY LIFESTYLE

In this article authors consider the prospects of development of Internet service of automation of scheduling of
physical activity and a food allowance of the person for improvement and maintenance of his health. This service can
be used not only far off and independently sick, but also under personal observation and control of the expert. The
planned service will give the chance to experts far off to render the qualified help to patients. Also in this service
questions of drawing up a diet and the program of trainings can be solved in a complex that will allow to render the
better help to people in improvement and maintenance of a condition of the health.
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YK 004.02:519.816
A.B. MAMATOB

CTPYKTYPA CUCTEMbI HTHOOPMAIIMOHHOM NO/IEPKKHA ITPOIIECCOB
YIPABJIEHUSA KAAPOBBIM IIOTEHIIUAJIOM PEI'MOHA

B cmamve npedcmasiena KoHyenyus UHDOPMAYUOHHOU CUCEMbl NOOOEPI’CKU NPOUECcos
VIpAGReHUus KaoposvlM NOMeHYuaiom pecuona. OnpedeneHvl O0CHOBHble HAKMOpbl, 6GaUAIOWUE HA
KOJUYeCmBeHHble U KA4eCMBEHHble XAPAKMEPUCTUKU KAOp0o8020 NOMEHYUAId pe2uoHd, GKIoUds
obpazosamenvHyio cucmemy, demozpaghuueckue u MmuepayuoHHvle npoyeccol. llpedcmasnena kouyenyus
NPOSPAMMYL pA36UMUL KAOPOBO20 NOMEHYUANa pecuoHd. B xauecmee uncmpymenma uH@OpmMayuouHou
NO00EPICKY NPOSPAMMYL NPeOAaemcsl pAcnpeesieHHAas UHMOPMAYUOHHASL CUCTEMA, OPUESHMUPOBAHHAS HA
PpasiuuHble 2pynnsl  NOAb308AMENEl. PEeCUOHANbHASL AOMUHUCMPAYUS, HACeleHUe U  OpeaHu3ayuul.
Tlpusooumcesi cmpykmypa uH@dOpMayuoHHo20 0OecneueHUst CUCTHEMDL.

Knwouesvie cnosa: pacnpedenennas un@OpMAyUOHHASL CUCMeEMA; CUCTEMA NOOOEPIUCKU NPUHAIMUSL
pewienul; ynpasienue KaoposbiM NOMEHYUALOM, UHPOpMAYUOHHOE obecneyeHue.

Paboma evinonnena 6 pamkax peanuzayuu KOMRIAEKCHOZ0 NPOEKMA NO  CO30AHUIO
6bICOKOMEXHOI02UYHO020 npou3eoocmea «Pazpadbomka memooonozuu u UHCIMPYMEHMANbHBIX CPEOCHIE
CO30aHUA  HPUKIAOHBIX  RPUILONCEHUN, NOO0EPHCKU  HCUZHEHHO020 UYUKIA  UHPOPpMAYUOHHO-
MEXHOI02UUecKo20 o00ecneyenus U NPUHAMUA DPewenull 01a 3IPhekmuenozo ocywiecmenenus
AOMUHUCHMPAMUBHO-YRPAGTCHYECKUX NPOUECCO8 6 PAMKAX YCHIAHOGAEHHBIX NOJIHOMOUUILY, WUPD
«2017-218-09-187»; nocmanoenenue Ilpasumenvcmea Poccuiickoni @edepayuu om 9 anpens 2010 2.
Ne218.
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STRUCTURE OF THE INFORMATION SUPPORT SYSTEM
FOR REGIONAL HUMAN RESOURCE MANAGEMENT

In this paper we suggest a concept of information support system for human resource management at a
regional level. We identify the main factors that affect quantitative and qualitative characteristics of regional human
resource, including educational system, demographic and migration processes, and present a concept of the program
for its development. As a tool for information support of the Program we propose a distributed information system with
interfaces for various groups of users: regional administration, population and organizations. We determine structure
of the information support of the system.

Keywords: distributed information system; decision support system, human resource management, information
support.
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ABTOMATH3ALIUA U YIIPABJIEHUE
TEXHOJIOTHYECKUMHU ITIPOLJECCAMU U ITPOU3BOLCTBAMHU
YK 004.9
A.B.TPEYEHEBA, H.B. JIOPO®EEB, B.T. EPEMEHKO,

O.P. KY3UUYKHH, P.B. POMAHOB

MOJYJbHBIA MIOAXO/T
ITPA OPTAHU3AIIMY UH®OPMAIIMOHHO-TEXHUYECKOI'O
OBECIIEYEHMSA NPOTHO3UPOBAHUS TEOIUHAMUKHA
B TPUPOJTHO-TEXHUYECKUX CHCTEMAX

B cmamwve obocnosvigaemes Heobxo0umocmsv 8vIpabOMKYU CMAHOAPMHBIX U VHUDUYUPOBAHHBIX
npuemos 0b6pabomKu  UIMepuUmenbHoU UH@opMayuu 6 npupooHo-mexHudeckux cucmemax. Takoce
paccmMampusaemcs 03MOHCHOCHb NPUMEHEHUSE MOOYIbHO20 N00X00d K ONUCAHUIO NPUPOOHO-MEXHULEeCKUX
cucmem, ux OMOETbHLIX DIEMEHMO8 U NPOYeccos, Npoucxodswux 6 uux. Illpaxmuyeckoe npumeneHue
MOOYIbHO20 NO0X00a 8 2e02papuyecKux UHGOPMAYUOHHO-AHATUMUYECKUX CUCTNEeMAX NPOSHO3UPOBAHUS
2C00UHAMUKYU 8 NPUPOOHO-MEXHUYECKUX CUCMEMAX NO380IUM 00beOUHUMb PA3TUYHbLE Pedlu3ayuu mooenell
00pabomKu  pacnpeoeneHHbIX OAHHbLIX, YEeIUUUmb SUOKOCMb CepeuUc-OpUeHMUPOBAHHOU aAPXUMEKNYPbl
cucmem ynpasnenusi [ITC. MoOyrbHulil n00X00 1n03601um 00CMUSHYMb YHUBEPCATbHOCIU U Nepeumu K
€OUHBIM KPUMEPUAM ONMUMATLHOCTNU NPUHUMAEMbIX PeUleHUll U YCMouuueoCmuy npupoOHO-mexHu4ecKux
cucmem, Ymo HNO360IUM UCNONIb308AMb 20MOGble CXeMOMeXHUYecKue naxkemol O MOOEIUPOBAHUS,
NPOBOOUL MECMUPOBAHUE 6HOBbL pPA3PaAdAMBIEAEMbIX MOOeNell U ale0PUmMMO8 00pabomKu UHGoOpMayuy o
COCMOSHUYU NPUPOOHO-MEXHUYECKUX CUCTEM.

Knrouegvie cnosa: npupoono-mexuuyeckas cucmema, mooyivnocms, ITUC; THAC, ceoounamuxa;
NPOSHO3UPOBAHUE, MOOCTUPOBAHUE.
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THE MODULAR APPROACH IN THE ORGANIZATION INFORMATION-TECHNICAL SUPPORT
OF THE PREDICTION OF GEODYNAMIC IN NATURAL-TECHNICAL SYSTEMS

The article the need of a standard and uniform methods of processing measurement in natural-technical
systems is proved. Also the possibility of using a modular approach to the description of natural-technical systems and
their individual components and processes occurring in them is considered. Practical application of the modular
approach of the geographic information analysis systems of the prediction of geodynamic in natural-technical systems
will integrate various implementations of distributed data models, increase the flexibility of a service-oriented
architecture of the TCP management systems. The modular approach allows to achieve universality and go to the same
criteria of optimality of the decisions and the sustainability of natural and technical systems that allow the use of ready-
made packages for circuit design simulation to test the newly developed models and algorithms of information
processing on the status of natural and technical systems.
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AUTOMATED MONITORING SYSTEM FOR FRUIT-BEARING TREES

In the article the author presents an analysis of the requirements for the optimal cultivation of an intensive
orchard and on its basis describes the developed automated control system of fruit trees. The author presents the
functional scheme of automation, describes the algorithms of the system, gives examples.

Keywords: automation; fruit trees; irrigation; irrigation modeling; automation functional scheme.
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MATEMATHYECKOE U IIPOI'PAMMHOE OFECIIEYEHUE
BBIYUCJTUTEJIBHOM TEXHUKHU U ABTOMATU3HPOBAHHBIX CUCTEM

YK 004.651
N.A. AHIPUAHOB, A .H. T PUT'OPLEBA

PABPABOTKA OBHOBJIAEMOI'O UHAEKCA JJIA IIOUCKA
ITO PEI'YJISAPHBIM BBIPA’KEHUAM U CXOJACTBY

B oannoti cmamve npednosicer Ho8bili MEMOO UHOEKCUPOBAHUS CMPOK, NO360IAIOWULL CYUeCMBEHHO
nOBbICUMb  IPHEKMUBHOCb NOUCKA NO NOOMHONCECMEAM PECYNAPHBIX BbIPANCEHUN U  CXO0CMEY 8
cpasnenuu co cmanoapmuvimu cpeocmeamu CYBI u noodepoicusarowuil ounamudeckoe oOHoGIeHUe Npu
U3MEHEeHUU 6XOOHbIX OAHHUBIX.

3a ocnosy paspabomku Hamu Ovll GLIOPAH MemOO UHOEKCUPOBAHUSL HA OCHOBE NOOCHPOK
nepemeHHoU ONUHbL (Mynbmuepamm). [ns oocmusicenus oOHO8IAeMOCmU UHOeKca 6biia MOOUGUYUPosana
€20 CMpYKmMypa: Hapsaoy ¢ KuoYamu, NpPeOHA3HAYeHHbIMU O YCKOpeHus Noucka, 000asnieHo
OONOTHUENbHOE MHONCECNBO KIioYel O1s1 obecneyenus dP@Pexmuenoco OUHAMUYECK020 OOHOGLeHUs, A
makoice UMEHeHO onpeodenenue cerekmusHocmu epavm. Ilpu smom paszmep umnoexca yeeruyusaemcs
HE3HAYUMENbHO NO CPAGHEHUID C OPUSUHANBHLIM 6APUAHMOM U OCMAEMCs NPONOPYUOHATEH pPasmepy
6XOOHBIX OUHHVIX.

B cea3u ¢ usmenenuem cmpykmypvl OAHHBIX UHOEKCA NOMPebO6ANIOCL GHeCMU USMEHEHUs. 8
aneopumm e2o nocmpoenus. Kpome mozo, namu paspabomanvi Hogble aneopummbl Oisi 0OHOGIEHUSL UHOEKCA
npu 6cmagke u yoaieHuu Cmpox 8 6aze OaHHbIX.

B kauecmese mpaxmuyecxozo pesynvmama Ovll pearu306aH NPOSPAMMHLIL HPOMOMUN HOBO2O
cnocoba unoekcuposarus onsi CYB/] Oracle.

Knroueesvle crosa: ungopmayuonnviil nouck; 6asvl OAHHbIX, UHOEKCH, k-2pammul;, MyTbmMUSPAMMbL,
pe2yiapHble 8bIPANCEHUSL.

Hannas paboma 6vina noooeprcana panmom om hoHoa cooeiicmeus pazeumuio Maavix opm
npeonpuamuil 6 HAYYHO-MEXHUUECKOoll cgepe HA HAYUHO-UCCIE006AMENbCKUEe U  OHbIMHO-
koncmpykmopckue paoomovt (HHOKP), mema npoekma — «Idhexmuensie memoovl noucka 6
nocnedoeamenvHocmax 01 6onvuiux 6az oannwix (bigdata)».

CIIMCOK JIUTEPATYPbBI

1. AnppuanoB U.A., Yepno A.®. UnaekcupoBaHME U TOUCK B IOCJIEAOBATENbHOCTIX IS
0oxpImx 6a3 maHHBIX: MOHOTpadus. — Bonorma: Bol'Y, 2013. — 165 c.

2. Junghoo Cho, Sridhar Rajagopalan. A Fast Regular Expression Indexing Engine. In
Proceedings of the Internatioinal Conference on Data Engineering (ICDE), February 2002.

3. AmnnpuanoB U.A., I'puropeeBa A.H. Anroputm OBICTPOTO MOCTPOCHHUS CITUCKOB BXOXKJIEHUI
JUIl WHIEKCAa Ha OCHOBE MyJbTHrpamMMm. — CHcTeMmbl ympaBieHHs U HH(OpPMAalOHHBIC
texHosoruu, 2014, — Ne 4(58). — C. 29-34.

4. T'puropreBa A.H. Anroputm 3¢ (EeKTHBHOTO TIOCTPOSHHsI MHOXECTBA KIIOUEH WHAEKca Ha
OCHOBE MyJbTUTpaMM. — VH(OpMaIMOHHBIE CHCTEMBI U TeXHOJOTHMY, 2015. — Ne 5 (91). — C.

86-93.

5. Oracle Database Cartridge Developer Guide [Daekrponnsiii pecypc]. — URL:
https://docs.oracle.com/cd/E24693_01/appdev.11203/e10765/toc.htm.

6. Oracle Call Interface Programming Guide [Dnektponnsiii pecypc] — URL:

https://docs.oracle.com/cd/B28359_01/appdev.111/b28395/toc.htm.

7. Pxeyukas C.}O., Kynyctun J.C. Monuduxanms aOCTpakTHON MoOJENM mNapajuleIbHBIX
Bouucinennii PRAM ¢ yudetom cneunduku rpaduueckux mporeccopoB. — EcrecTBeHHbIE M
TeXHHUYeckue Hayku. — MockBa: M3natensctBo «CriyTHHK+, 2011, — Ne 5(55). — C. 336-342.

8. Web-crpanumst komutekiun POMMUII [Dnextponusiii pecype] — URL: http://www.romip.ru.

Anjapuanos Urops AJiekcaHIpoOBUY
OI'bOY BIIO «Bonoroackuii roCyAapCTBEHHBIH YHUBEPCUTET», T. Bomorma

Ne6(110)2018




Hay4Ho-mexHu4Yeckull XypHan

KanaunaT TeXHUYEeCKUX HAYK, IOICHT, NoueHT kadenpsr ABT
Ten.: 8 (172) 72-84-10
E-mail: igand@mail.ru

I'puropreBa Anna HukoJsiaeBHa

OI'bOVY BIIO «Bonoroackuii rocyaapCTBEHHBIH YHUBEPCUTET», I. Bosoraa
Cnennanuct mo YMP

Ten.: 8 921 232 27 10

E-mail: gran80@mail.ru

I.LA. ANDRIANOV (Candidate of Engineering Sciences, Associate Professor)

A.N. GRIGOR’EVA (Specialist in Educational Methodical Work)
Vologda State University, Vologda

DEVELOPMENT OF UPDATABLE INDEX
FOR REGULAR EXPRESSIONS AND SIMILRTY SEARCH

In this article, we propose a new method for indexing strings, which can significantly improve the search
efficiency in strings by subsets of regular expressions and by similarity in comparison with standard DBMS tools. The
index supports dynamic update when changing input data.

As a basis for development, we chose the method of indexing based on substrings of variable length
(multigrams). To achieve the index's renewability, its structure was modified: along with the keys designed to speed up
the search, an additional set of keys was added to provide an effective dynamic update. Also, the definition of gram’s
selectivity was changed. As a result, the size of the index increases slightly compared to the original version and
remains proportional to the size of the input data.

In connection with the change in the structure of the index data, we made appropriate changes in the algorithm
for its construction. In addition, we have developed new algorithms for updating the index when inserting and deleting
rows in the database.

As a practical result, we implemented a software prototype of a new indexing method for Oracle DBMS.

Keywords: information retrieval; database; index; k-grams; multigrams; regular expressions.
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METOJIUKA CHUKEHUSI UACJIA TAPHBIX CPABHEHHUI
MPU UCIIOJIb30BAHUU METOJIA AHAJIU3A UEPAPXUM
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Paspabomana memoouka, xomopas ynpowaem npoyedypy no00epICKU NPUHAMUSL peuleHull Ha baze
Memooa aHaNu3a uepapxuil U no360Jsem YMeHbUUMb KOIUYECMB0 NPOBOOUMBIX NAPHBIX CPABHEHUL 8 X00e
9KCNEPMHO20 OYCHUBAHUS, 4 MAKXiCe Ynpowjaem u pacuupsem 0O1acmv NPUMEHEHUs. Memood aHaAIU3d
uepapxuil. Boisenena 3a6ucumocms CroAICHOCMU POYECca CPAGHEHUS INEMEHMO8 UEPAPXUL OM KOIULeCmed
UCNONIb3YeMbIX Kpumepues u aivmepHamus. Bvln paspaboman anecopumm, HA OCHOGe KOMOPO2O IKCHEepm
nPOBOOUN MONLKO YACHb OM BCeX BO3MOJICHBIX NAPHLIX CPAGHEHULl, d OCMANbHble pacCHUMbI8AOmcs 6
aemomamuyueckom pedicume. Onucana mMemoouka npoyecca npoeedeHusi IKCNEPMHO20 ONpocd C
npUMEHeHUeM aNeoPUMMA CHUNCEHUs. KOIUYEeCMEa NAPHbIX CPAGHEHUIL.

Knrouesvle cnoea: npunsmue pewileHuu; NApHvle CPAGHEHUS, CHUNCEHUE KOMUYeCmed NAaAPHbIX
CPaBHeHUll; A8MOMAMuUYecKUll pexcum, 0CmosHou epagh, 0opabomxa 3KCnepmHbIX OaAHHBIX.

Buinonneno 6  pamkax  peanuzayuu  KOMHIAEKCHO20  NPOEKmMa N0  CO30AHUIO
6bICOKOMEXHOI0ZUYHO20 Npou3eoocmea «Paspabomxa memooonozuu u uHCHMPYMEHMATbHBIX CPEOCHE
CO30AHUA  NPUKNAOHBIX  NPULONCEHULl, NOOOEPIHCKU  IHCUSHEHHO20  WUKIA  UHGOPMAUUOHHO-
MEXHONI02UUeCK020 ODechedyenus U NPUHAMUA peuleHull 011 Iphekmusnozo ocywiecmenenus
AOMUHUCIIPAMUBHO-YNPAGTCHYUECKUX NPOUECCO8 6 DPAMKAX YCMAHOGICHHbIX HOJIHOMOUUILY, WUPp

«2017-218-09-187»; nocmanoenenue Ilpasumenvcmea Poccuiickoit @edepauyuu om 9 anpensn 2010 2. Ne
218.
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THE METHOD OF REDUCING THE NUMBER OF PAIRED COMPARISONS
WITH THE USE OF ANALYTICAL HIERARCHICAL PROCEDURE

A technique that simplifies the decision support procedure on the basis of the analytical hierarchical
procedure and allows to reduce the number of paired comparisons that were performed during expert evaluation is
developed. In addition, this method simplifies and extends the area of the analytical hierarchical procedure’s
application. The dependence of the complexity of the process of comparing of hierarchy’s elements on the number of
criteria and alternatives that were used there was revealed. An algorithm on the basis of which expert performs only a
part of all possible paired comparisons, and the rest of paired comparisons are calculated automatically, was
developed. The technique of the process of carrying out an expert survey with the use of the algorithm for reducing the
number of paired comparisons is described.

Keywords: decision making; paired comparisons; reduction in the number of paired comparisons; automatic
mode; spanning graph; expert data processing.
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UHopMayuoHHbIe cucmeMbl U mexHosI02uu

YK 004.02
A.B.TTACHUJIOB, A.1. ®POJIOB

METO/, YIYYIIEHUA PE3YJIbTATOB TPEXMEPHOM PEKOHCTPYKIIUH
C IIOMOIIbIO TIPUMEHEHUA AHPI/IOPHOI‘/'!' NH®OPMALIMAN
O CTPYKTYPE OBBEKTA B 3AJIAYAX ITU3AUHA MHTEPBEPA

B 0annoii cmamve npednacaemcs 603MONCHBLIL MEMOO YAYHUIeHUsL NOTHOMbL NIOMHOU MPeXMePHOU
PEKOHCMPYKYUU 6 pamkax oobnacmu Ou3auHa uHmepbepa ¢ NOMOWBIO UCHOIb308AHUSL  ANPUOPHOT
uHgopmayuu 0 cmpykmype pekoHcmpyupyemo2o obwvekma. Paccmompena obwas cmpykmypa npoyecca
NIOMHOU MPEXMEPHOU PEKOHCMPYKYUU, NOCMABLEHA 3a0ayd, PACCMOMPEHbL B03MOICHbIE CNOCOObL PeuleHUs.
noosaoay npeonacaemozo memooda. OnpeodeieHo HAnpasieHue OAIbHEUUX UCCIe008AHUL U Pearu3ayuu
NPEONLONCEHHO20 PEULEHUSL.

Knrwouesvie cnosa: komnviomepHoe 3penue; mpexmepras peKOHCPYKYUs, anpuopHas uH@opmayus.
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METHOD OF ENHANCING OF DENSE 3D RECONSTRUCTION RESULTS WITH USAGE
OF A PRIORI INFORMATION ABOUT OBJECT STRUCTURE IN FIELD OF INTERIOR DESIGN

The method of enhancing of dense 3D reconstruction is proposed in the article. This method use a priory
information about reconstruction object structure to enhance completeness of 3D reconstruction in field of interior
design. Basic scheme of dense 3D reconstruction is reviewed, theoretical idea of method is proposed and analyzed. The
field for further investigations of given problems and their solution is suggested.

Keywords: computer vision; 3D reconstruction; apriory information.
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TEJIEKOMMYHUKAILITHOHHBIE CUCTEMbBI U KOMIIBIOTEPHBIE CETH

Y]K 621.391.8
C.I1. BEJIOB, An.C. BEJIOB, An.C. BEJIOB
A.B. KOCBKUH, C.1. MATOPUH, C.A. PAUMHCKHM

O IPUMEHEHHMH CUT'HAJIBHBIX METOA0B IOMEXO3AINUINEHHOCTH
B CIYTHUKOBBIX CUCTEMAX CBA3HU

B cmamve nposeden ananuz cywecmeyiowux nooxo0o8 K 00ecneyeHuro NnoMexo3auuieHHOCmu
cnymuuxoswix cucmem ceazu (CCC) Ha ocHose npumeHeHUs cucHaibHozco memooa. Ilokasano, umo 6
Hacmosiwee 8pemst UmMeemcst OOCMAMOYHO OObULOE KOIUYECTBO PASIUYHBIX KIACCO8 KAHANbHLIX CUCHANOS,
UCnOIb306aHUE KOMOPLIX 6 Kayecmee nepenocuuxa ungopmayuu ¢ CCC nozeonsem 6 mot unu uHOU
cmeneHu pewums 3a0ayy obecneverusi 3a0aHH020 YPOGHS NOMEX03AUUWEHHOCMU YKA3AHHBIX CUCTHEM.

Ommeyaemces,, 4mo 6 Hacmosiyee 8pemsi Hauboee NepcneKmueHbiM nooxo0om 0iisi obecneueHus
NOMEXO3AUUUEHHOCIU CRYMHUKOBbIX CUCHEM C653U C UCHONb308AHUEM CUSHATbHO20 Memood s6Isemcs
NpUMeHeHUe 8 Kauecmee NEPEeHOCUUKO8 UHMOpMayuy KOMOUHUPOBAHHBIX KAHANLHBIX CUSHANO8, CO30AHHbIX
HA OCHOBE CREYUATIbHBIX KOOO8 U HOBbIX MemOo008 PACUIUPEHUsT CNeKMPA.

B mo orce epems nposedennvili ananusz noxkazai, 4wmo ce200Hs Hem CUSHAL08, KOMOopble NO3601Ulu Obl
obecneuums mpebyemylo nomexozawuujeHHocms u ycmouuugocmo @ynxyuonuposanusi CCC 6 ycnogusix
O0ONNIEePOBCKO20 PACCO2NACOBANUS NO HACTOMe.

Knioueevie cnosea: cuenanvhulii Memoo NOBblLUEHUS NOMEXO3AUUWEHHOCIU, CRYMHUKOGble
cucmembl C6:3uU; IHEPeMUIecKas u CmpyKmypHas cKpblmnocms, aghgexm Jonnepa.
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ON THE APPLICATION OF SIGNAL METHODS
OF NOISE IMMUNITY IN SATELLITE COMMUNICATION SYSTEMS

The article analyzes the existing approaches to providing interference immunity of satellite communication
systems (SSS) based on the application of the signal method. It is shown that at the present time there is a sufficiently
large number of different classes of channel signals, the use of which as a carrier of information in the CCC allows one
or another degree to solve the problem of providing a given level of noise immunity of these systems.

It is noted that at present the most promising approach for providing interference immunity of satellite
communication systems using the signaling method is the use as information carriers of combined channel signals
created on the basis of special codes and new methods for spreading the spectrum.

At the same time, the analysis showed that today there are no signals that would provide the required noise
immunity and stability of the SSS operation under the conditions of Doppler frequency mismatch.

Keywords: signal method of increasing noise immunity; satellite communication systems; energy and
structural stealth; Doppler effect.
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HCIOJb30BAHUE METO/IA IITPA®HBIX ®YHKIWHA 111 ONTUMHN3AIIUA
TOIIOJIOT'MU CETH CBSI3U, PASBBEPTBIBAEMOM HA BA3E KAK CTAIIMOHAPHBIX,

TAK 1 TOJIEBBIX (MOBUJIBHBIX) Y3JIOB CBA3U

B cmamve paccmompernvl no0xo0vl Kk onmumuzayuy monoao2ul cemu Cea3u, pa3eepmuléaeMoll Ha
baze KaK CMAYUOHAPHBIX, MAK U NOLEbIX (MOOUILHBIX) Y3108 C853U 8 YCI0BUAX NOBLIULEHHBIX MPeDOBAHUL K
CMPYKMYPHOU HAOEHCHOCMU Pe3yIbmupyiouel. UHGOPMayuoHHol uHGpacmpykmypul u 0epaHuyeHHOCmu
CMAHYUOHHLIX U JIUHEUHBIX pecypcos nonesoco Komnowenma. Illoxazana 603MOHCHOCMb NpUMEHeHUs
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Memooa wumpapHbix QyHKYUL 015 peueHusi OaHHO20 KAacca 3a0ai ORMUMU3AYUY MONOA0SUU CEMU C8A3U C
OYEHKOU GIUSHUSL XAPAKMEPUCIMUK CMPYKMYPHOU HAOEHCHOCMU U dhpekmusnocmu 06Ciysrcueanus 6J10K08
OQHHBIX Cemu C653U 8 YELOM.

Knrouesvle cnosa: cucmema (cemv) ces13u;, MONOAO2US Cemu C8s3U, NOAEBOU (MOOUTIbHYIL) V3en
CBA3U; NONeBOU KOMNOHEHM CUCMEMbl C:3U, CMAYUOHAPHBIU V3el C8S3U; CMAYUOHAPHBIN KOMNOHEHM
cucmembl C6s3u; Memoo Wmpapuvlx QYHKYULL, yCmoudueoCcms (PYHKYUOHUPOBAHUS, MONONO2US, PEeCypPChb.
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USE OF THE METHOD OF PENAL FUNCTIONS FOR OPTIMIZATION OF NETWORK TOPOLOGY
OF THE COMMUNICATION UNROLLED ON THE BASIS OF BOTH STATIONARY
AND FIELD (MOBILE) COMMUNICATION CENTERS

In article approaches to optimization of network topology of the communication unrolled on a basis of both
stationary, and field (mobile) communication centers in the conditions of increased requirements to structural
reliability of resultant information infrastructure and limitation of station and linear resources of a field component are
considered. Authors showed a possibility of application of a method of penal functions for the solution of this class of
tasks of optimization of communication network topology with an impact assessment of characteristics of structural
reliability and efficiency of service of data units of a communication network in general.

Keywords: system (network) of communication; communication network topology; field (mobile)
communication center; field component of a communication system; stationary communication center; stationary
component of a communication system; method of penal functions; stability of functioning; topology, resources.
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METOJAYECKHUE ACHEKTBI AYTEHTUO®UKAIIMA MTOJb30BATEJIEN

CKYJI HOCPEJICTBOM ITPUMEHEHHU S TEXHOJIOTI Ui PACIIO3HABAHMSI JINI]

B cmamve paccmampueaemcs npoyecc aymewmugpuxayuu IUYHOCMU 6 CUCTNEMAX KOHMPOTA U
VIPABAEHUsL OOCIMYNOM NOCPEOCHBOM PACNO3HABAHUS TUYA Yepe3 Kamepy.
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METHODICAL ASPECTS OF AUTHENTICATION USERS ACS
UNDER THE APPLICATION PERSONAL RECOGNITION TECHNOLOGIES

In this article we consider the process of identity authentication to access by facial recognition through the
camera control and management systems.

Keywords: informational security; authentication; biometrics; neural networks; Markovian models; flexible
comparison graph; protection; face recognition; unauthorized access; ACS.

Ne6(110)2018




UHopMayuoHHbIe cucmeMbl U mexHosI02uu

BIBLIOGRAPHY (TRANSLITERATED)

1. Rytov M.YU. i dr. Avtorizaciya pol'zovatelej na osnove kompleksnogo primeneniya metodov
raspoznavaniya lic / M.YU. Rytov, V.A. SHkaberin, D.A. Lysov, AP. Gorlov. — Informaciya i
bezopasnost', 2016. — Nel. — S. 106-109.

2. Brilyuk D., Starovojtov V. Raspoznavanie cheloveka po izobrazheniyu lica inejrosetevye metody. —
Minsk: Institut Tekhnicheskoj Kibernetiki Nacional'noj Akademii Nauk Belarusi, 2001.

3. Tekhnicheskoe zrenie. Nauchno-informacionnyj portal. Vydelenie i raspoznavanie lic [EHlektronnyj
resurs]. — URL.: http://technicalvision.ru/.../

4. Averchenkov V.I., Rytov M.YU. Sluzhba zashchity informacii: organizaciya i upravlenie: ucheb.
posobie. — Bryansk: BGGU, 2005. — 186 s.

5.  Domarev V.V. Bezopasnost' informacionnyh tekhnologij. Sistemnyj podhod. — Kiev: OO0 «TID», 2004.
-912s.

6.  Soobshchestvo IT-specialistov HABRAHABR. Analiz sushchestvuyushchih podhodov k raspoznavaniyu
lic [EHIektronnyj resurs]. — URL: http://habrahabr.ru/.../

7. Averchenkov V.I. i dr. Razrabotka sistemy tekhnicheskoj zashchity informacii; seriya «Organizaciya i
tekhnologiya zashchity informacii» / V.I. Averchenkov, M.YU. Rytov, A.V. Kuvyklin, T.R. Gajnulin. —
Bryansk: BGGU, 2008. — 187 s.

8. Domarev V.V. Bezopasnost' informacionnyh tekhnologij. Metodologiya sozdaniya sistem zashchity. —
Kiev: OOO «TID Diasoff», 2002. — 686 s.

9.  Soobshchestvo IT-specialistov HABRAHABR. Metod Violy-Dzhonsa (Viola-Jones) kak osnova dlya
raspoznavaniya lic [EHIlektronnyj resurs]. — URL.: http://habrahabr.ru/.../

10. Mishchenkova E.S. Sravnitel'nyj analiz algoritmov raspoznavaniya lic. — Vestnik VolGU. — Seriya 9. —
Vyp. 11, 2013.

11. Averchenkov V.l., Erohin V.V. Sistema obespecheniya bezopasnosti Rossijskoj Federacii: ucheb.
posobie. — Bryansk: BGGU, 2005. — 120 c.

12. Gerasimenko V.A. Zashchita informacii v avtomatizirovannyh sistemah obrabotki dannyh: v 2-h kn. —
M.: EHnergoatomizdat, 1994. — Kn.1. — 400 s.

13. Vendrov A.M. CASE-tekhnologii. Sovremennye metody i sredstva proektirovaniya informacionnyh
sistem. — M.: Finansy i statistika, 1998. — 175 s.

14. Kuharev G.A. Biometricheskie sistemy: Metody i sredstva identifikacii lichnosti cheloveka. —
Politekhnika, 2003. — 240 s.

15. Lebedenko YU.I. Biometricheskie sistemy. — Izdatel'stvo: TulGU, 2012. — 159 s.

YK 004.056

A.B. IEMN/JIOB, B.E. KUCEJIEB

NEPBBIA OTAII ®OPMAJIU3AIIUU B TEPMUHAX BAH-JTOTUKH

HA ITPUMEPE PACHPEI[E.JIEHHOI/:I
NHOOPMALNMOHHO-BBIYUCIUTEJIBHOU CPEbBI

B pamkax oannoti cmamvu npueooumcs kpamkoe oboobuenue no0Xo008 U NPOPAMMHLIX CPeOCms
0113 popmanvhou eepudurayuu nPOmMoKoI08 0e30nacHOCmuU, paccMompena CmpyKmypa pacnpeoeieHHol
cucmemvl Ha npumepe asgmopckoti PUBC u gvinonnen nepguynulii sman Qopmanuzayuu OauHol cucmemvl 8
pamkax BAH-nocuxu.

Knrouesvie cnoea: BAH-noeuxa; pacnpedeneHHas UHQOOPMAYUOHHO-BBIYUCTUMMENbHAS CUCTHEMA,
Gopmanuzayus npomoxonos; aymenmupuxayus; asmopuzayus, OAuth,

Hccneoosanue evinonneno npu gpunancosoit noooepiricke PODU 6 pamkax nayunozo npoekma
Ne 18-37-00430.
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TPEBOBAHUSA
K 0(pOpMJIEHUIO CTATHM JIfl ONY0JIMKOBAHUS B JKypHAJIe
«AHpopManMOHHbIE CHCTEMbI M TEXHOJIOT UM

OBIIIME TPEBOBAHUSA

O0veM MaTepmaia, HpeagaraeMoro K IMyOJHKalMd, W3MEpPSAETCsl CTpaHWLAMH TEeKCTa Ha JIMCTax
dpopmata A4 u comepxur oT 4 10 9 cTpaHHUI; BCE CTPAHUIBI PYKOMNHCH JOJDKHBI WMETHh CIUIOIIHYIO
HyMEpaLuio.

B ognom cOopHHKEe MOeT ObITh OMyOJMKOBaHA TOJNBKO OJAHA CTaThid OJHOIO aBTOPA, BKIIOYAs
COaBTOPCTBO.

IInara ¢ acnmupaHTOB 32 MyOIHUKAIMIO PYKOITUCEH HE B3UMAETCS.

AHHOTaMM BCeX MyOJMKYeMBIX MaTepHalioB, KIIOUEBbIE ClIOBa, HHpopManus 00 aBTOpax, CIUCKH
JTUTEpaTypsl OyAyT HAXOAWTHCA B CBOOOJHOM JIOCTYIIE Ha CalTe COOTBETCTBYIOIIETO KypHAJla U Ha caiite
Poccwiickoit HaywyHOI anexTpoHHOH 6nbmmoTexn — PYHObB (Poccuiickuii nHAEKC HAyIHOTO UTUPOBAHUS).

TPEBOBAHUS K COJEPKAHUIO HAYYHOM CTATBU

Hayunas cratesi, mpenocraBisemMas B JKypHaJIbl, JOJDKHA HMMETh CIEAyIOnHe o00s3aTebHbIe
JIIEMEHTBI:

— MOCTAaHOBKa MPOOJIEMBI MITH 33]]a4d B 00LIEM BUJIC;

— aHaJu3 TOCTWKEHWH M MyOJMMKalHui, B KOTOPBIX MpeiaraeTcsl peuieHne JaHHOW MPOoOIeMbl Wiln
3aJ]auu, Ha KOTOPBIE OMMPAETCS aBTOP, BBIJICICHUE HAYYHOW HOBU3HBL;

— WCCIIe0BATeNIbCKAs YacTh;

— 000CHOBaHHUE MOITYYCHHBIX PE3yIbTaTOB;

— BBIBOJBl 10 JIAHHOMY HCCIIEJOBAHUIO M TEPCIEKTHBBI NAIBHEHIIET0 pa3BUTUS JTaHHOTO
HAaIpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOM CTATBH

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHapHBIM
WHTEPBAJIOM, TEKCT BBIPABHUBAETCS IO MIMPWHE; ab3amHblid oTcTyn — 1,25 cM, mpaBoe moie — 2 cM, JIEBOe
roJie — 2 CM, TI0JIs BHU3Y U BBEPXY — 2 CM.

Oobs13aTesIbHBIE )1eMEHTHI:

- YIK

— 3arJjiaBue (Ha pycCKOM M aHIJIMIICKOM SI3bIKAX)

— aHHOTauus (HA PyCCKOM U AHIVIMICKOM SI3bIKAX)

— KJIIO4YeBble CJIOBA (HA PyCCKOM M aHIJIMICKOM SI3bIKAX)

CIUCOK JINTePATYPhl, HA KOTOPYIO aBTOP CCBHUIAETCS B TEKCTE CTATHH.

TABHI/ILILI PUCYHKH, ®OPMVYJIbI

Bce Tabnuibl, pUCYHKH W OCHOBHBIE (DOPMYIJIBI, TPHBEJCHHBIE B TEKCTE CTaThbU, JOJDKHBI OBITh
MPOHYMEPOBAHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudt — 12 pt, xpynueii uagexkc — 10 pt , menkuit mHmekc — 8 pt. Mopmyiabl, BHeAPEHHbIE KaK
u3odpakeHnne, He jgomyckawtcsa! Pycckue u  rpeueckue OykBbI, a Takke 0003HAYCHUS
TPUTOHOMETPUYECKUX (PYHKLUI HAOUPatOTCs MPSIMBIM MIPUQPTOM, JIATUHCKHE OYKBBI — KYPCUBOM.

PucyHnku u qpyrue wunocTpanuu (YepTesku, Tpadyku, CXeMbl, AUarpaMMbl, (POTOCHUMKH) CIEIyeT
pacrmonaraTh HEMOCPEJICTBEHHO TOCNE TEKCTa, B KOTOPOM OHH YINOMHHAIOTCSl BIEpBBbIC. PUCYHKH, YHCIIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTPaBJIaHHBIM, MPEJCTABISIOTCS B BUJIE OTACIBHBIX (ailiioB B popmate
*.eps (Encapsulated PostScript) nim TIF pazmepom we menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TaKOW MOCIEOBATENBHOCTH:
(bamuiust, UM, OTYECTBO (HONYKUPHBIHA IWPHT); yUpeKICHHE UM OPraHU3alus, yueHas CTEleHb, YUeHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, dJeKTpoHHas mouta (00braHbd mpudT). CBeleHHs 00 aBTOpax TaKxKe
MPEIOCTABISIOTCS OTACIBHBIM (DailyioM 1 00s13aTeNbHO JyOIUPYIOTCS Ha AaHTIIMHCKOM SI3BIKE.
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