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MATEMATHYECKOE U KOMIIBIOTEPHOE MOJIEJIUPOBAHUE
VJIK 004.021, 004.942

A.A. AJIEPKHA, A.10. TPYIITAHUH, M.A. LTAITAHOB, B.1O. ITYMINJIOB

KOMIIVIEKC ITIPOI'PAMMHBbIX
NHCTPYMEHTOB /JUIAA PEHIEHUSA 3AJAY PATIUOIIJIAHUPOBAHUSA

B cmamve npusooumcs 0630p pazpabomanuvix npocPAMMHBIX UHCMPYMEHMOS OISl peulenus 3a0ay
PAOUONTIAHUPOBABAHUA: ANICOPUTIM PACCNAHOBKU 0A308bIX CMAHYULL U CUMYIAMOP OBUNCEHUS N0e3008 &
MempononumeHe. Llenvio aneopumm paccmano8ku A6semcs onpedeiienue KoOpoOuHam 0a308biX CMAHYUL
600/1b MaApuipyma cred08anust noe3oa Ol HenpepvleHo20 NOKpumus yyacmxa paouocemvio. Llenvio
CUMYIAMOpPA  SIGNAEMCsL  ONpedeNeHue Umo208020 YPOGHS NOKPbIMUSL — YYACKOG  MempOonoIumeHa
0ecnpo8oOHOll cembio 8 YCI08UAX PeanbHOU IKCHIyamayuu. B cmamve npugedensl pesyibmamel npumMeHeHus
PAa3pabomanHbiX UHCIMPYMEHMO8 OJis AHANU3A JUHUL MEMPONOIUTNEHA HA HAUYUe U UCTIPAGIEHUe YUACKOS8
€ HeOOCMAMOYHbIM NOKpLIMUEM 6eCnpPO8OOHOLU CEMbIO.

Kniouesvle cnoea: mempononrumen;, 6a3o6as cmaHyus;, 0OecnpoBoOHAs cemb,  ANCOPUMM
PACCMAHOBKU, CUMYAAMOP 0BUMNCEHUS, 6ECPOBOOHOU MPADUK.
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COMPLEX OF SOFTWARE TOOLS FOR SOLVING RADIO PLANNING TASKS

There is an overview of developed software tools for radio planning tasks in this article: an algorithm of base
stations placement and simulator of trains movement in subway. A purpose of the algorithm is determination of base
station coordinates along train route for continuous radio net coverage of lines. A purpose of simulator is determination
the final level of radio coverage on lines in actual operating condition. There are results of applying of developed tools
in the article for analysis of subway lines for the presence and correction parts of lines with no enough wireless net

coverage.

Keywords: subway; base station; wireless net; algorithm of placement; simulator of movement; wireless traffic.
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YK 004
T.H. BAJJABAHOBA, E.I'. XWJISIKOB, A.B. KOCbKMH, A.A. YHEPHOMOPEI]

O IPUMEHEHHMHU CYBIIOJIOCHOI'O AHAJIN3A B 3AJAYAX HAXOXIEHUSA
NHBAPUAHTOB HEYHETKHUX ®PAI'MEHTOB PYKOIIMCHBIX TEKCTOB

Cpeou gecbma pasHooOpasuvix 3a0ai KOMNLIOMEPHO20 AHANU3A DJIEKMPOHHLIX XPAHUIULW CKAHOG
PYKORUCHBIX OOKYMEHMO8 OOCIMAMOYHO AKMYATbHbIM SIGISENC HANpasienue asmomMamuyecko20 Nnouckd
@pazmenmos uzoopadicenuil, KOMopvle COOePAHCaAm Ha4epmanus NPeoCmasiaIoWUx UHmepec Kio4egbix Clos.
Touck maxux ¢pazmenmos cyujecmeeHHo 3ampyoHAemcs USMEHYUBOCMbIO Hauepmanutl 6yKé oasice 0OHUM U
mem dice asmopom. Tlosmomy 6 kauecmeae ucxo0H020 0bpazya yerecooOPA3HO UCNOAL30BAMYb PPACMEHM U3
ananuzupyemozo mexkcma. Takum obpazom, peuvb udem 0 npeyeOeHmMHOU uoermuukayuu Qpazmesmos.
Ocroacusarowum haxmopom npu IMoM CIYHCUM HEEOIMOICHOCHb UCHOTIb30BAHUS NPU 0OVHUEeHUU MHOICECTEA
UOeHMUYHBLIX 00beKmos, a Oocmyner Jauutb 00uHn. Ilosmomy eosHukaem 3a0aua Gopmuposarus
UCKYCCMBEHHOU 8blOOPKU, 8 INEMEHMAX KOMOPOU COXPAHSIENCsl HeKOmopoe odujee XapakmepHoe c8oUCmeo.
B oaunoii pabome obocnosana adexeammnocms npuMeHeHus: OPUSUHATLHO2O CYONOLOCHO20 NO0X00d, 8 OCHOBE
KOMOPO20 UCNOIb3YENICs NOHAMUE CYONONIOCHOU Yacmuy e6KAU0080U HOPMbL OPE3KA OAHHBIX U NOLYYEeHHbIl
Ha 9MOoll 0CHOGe Mamemamuieckuli annapam cyononocuvix mampuy. Paspabomanvl pewarowue npoyedypol
CcybnonocHou uoeHmu@urkayuu Gpasmermos pykonucHo2o0 mekcma.

Knwouesvie cnosa: u3zodpasicenuss CKAHUPOBAHHBIX PYKONUCHBIX — MEKCMO8,  NpeyeoeHmHAs.
udenmughuxayus — Ppacmenmosd  AHAIUIUPYeMO2O  MeKCma, — pewiaiowas  npoyeoypa  cyoOnoiocHou
uoeHmu@urayuu pasmenmos pykonucHo20 mekcma.

(©banabanosa T.H., Kumsikos E.I'., Kocskun A.B., Yepromoper A.A., 2022
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ON THE APPLICATION OF SUBBAND ANALYSIS IN THE PROBLEM
OF FINDING INVARIANTS OF FUZZY FRAGMENTS OF HANDWRITTEN TEXTS

Among the very diverse tasks of computer analysis of electronic storages of scans of handwritten documents, the
direction of automatic search for image fragments that contain the inscriptions of keywords of interest is quite relevant.
The search for such fragments is significantly hampered by the variability of letter styles, even by the same author.
Therefore, it is advisable to use a fragment from the analyzed text as the initial sample. Thus, we are talking about
precedent identification of fragments. A complicating factor in this case is the impossibility of using many identical objects
for training, and only one is available. Therefore, the problem arises of forming an artificial sample, in the elements of
which some common characteristic property is preserved. In this paper, we substantiate the adequacy of applying the
original subband approach, which is based on the concept of the subband part of the Euclidean norm of a data segment
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and the mathematical apparatus of subband matrices obtained on this basis. Decisive procedures for subband
identification of handwritten text fragments have been developed.

Keywords: images of scanned handwritten texts; precedent identification of analyzed text fragments; decision
procedure for subband identification of handwritten text fragments.
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V]IK 004.9
A.E.3YBAHOBA, A.A. MOPO30B, C.B. HOBUKOB, 10.C. COPOKBAIIIMHA, A.E. TPYBHH

ABTOMATHU3ALIMA OHEHKH KPEAUTOCIIOCOBHOCTHU IOTEHIHHHUAJIBHOI'O
3AEMIIUKA HA OCHOBE IIOCJIEJOBATEJIBHOI'O IPUMEHEHUSA
COBPEMEHHBIX METOJOB AHAJIM3A JTAHHBIX 1 MAIIIMHHOI'O OBYYEHUA

B cmamve oxapaxmepu3zo6ana akmyaibHOCMb NePeoCMblCIeHUs N00X0008 K NOCMPOEHUIO CUCTEMbL
KpeoumHo20 CKopuHza 8 ceésasu ¢ pazeumuem mexnonoz2uii «Big Data». Obocnosana yenecoobpasnocmo
noC1e008amenbHO20 NPUMEHEHUs. COBPEMEHHBIX MEeMO0008 PaA36e00YHO20 AHANU3A OAHHLIX U MAUUHHOO
00yuenusi 01  NOCMPOEHUsi MOOenu OYeHKU KpeOUmocnoCoOOHOCMU —NOMEHYUANbHBIX — 3AeMUUKOS.
Anpobuposana memoouxka npocHO3UPOBAHUS KpPeOUmoCnocooHocmu Ha ocHoge nposedenus EDA u
npuUMeHeHus aneopumma mawunnoz2o obyuenus XGBoost. [lpeonosicen nooxo0 k obpabomke nponyckos
HAYUMBIX NPUSHAKOB, 3aKTI0OYAIOWULICS 8 O8YXCMYNEHYAmOM Mooeruposanuu ¢ npumenenuem XGBoost.

Knrouesvie cnoea: cucmema Kpeoumnoz2o CKOpuHed;, pa3ee0O0YHbLl AHAIU3 OAHHBIX, AI2OPUMM
mawunnoeo odyuenus XGBoost; HeliponHvle cemu, yenesas NepemMenHas, 3Hauumvle npusHaku; One-hot
KoOupoganiue.
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AUTOMATION OF CREDITWORTHINESS ASSESSMENT
OF APOTENTIAL BORROWER BASED ON THE CONSISTENT APPLICATION OF MODERN
METHODS OF DATA ANALYSIS AND MACHINE LEARNING

The article describes the urgency of rethinking approaches to building credit scoring system in connection with
the development of "Big Data" technologies. It justifies expediency of consistent application of modern methods of
exploratory analysis of data and machine learning for building a model of assessment of creditworthiness of potential
borrowers. The methodology of forecasting creditworthiness on the basis of EDA execution and application of XGBoost
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machine learning algorithm has been tested. The approach to processing passes of significant features is proposed, which
consists in two-stage modeling with the use of XGBoost.

Keywords: credit scoring system; exploratory data analysis; XGBoost machine learning algorithm; neural
networks; target variable; relevant features; one-hot coding.
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VIK 004.021
C.B. 3VEB, III.C. TUHE

COBMECTHAMA JUCTPUBbIOLIUA
B CEJIbCKOXO3AWCTBEHHOM IENHN TOCTABOK
B 'MBKOM BPEMEHHOM OKHE
HA OCHOBE AJITOPUTMA UMUTAIIMOHHO-TEHETUYECKOI'O OT/KUT'A

B oannoii cmamve paccmampueaemes coemecmuasn OucmpuodbOyus moeapa HECKOIbKUM KIUeHMAM
Ha mepMmuHaie cenvbckoxozaucmeennol yenu nocmaeok (AMSC). Mooerv onmumuzayuu 3ampam O0ns
COBMECMHOU OUCMPUOBIOYUU, OSPAHUYEHHOU BPEMEHHBIM OKHOM, Oblla NOCMPOEHd HA OCHOBE HeYyemKol
@dyHKyuu 8pemenu HasHayeHus. 3amem NPeONoNCeHHAs MOOenb OblIa 00VUeHA ¢ NOMOWbIO 2eHemUiecKo2o
aneopumma umumayuonnozo omocuea (SA-GA). Modenv onmmumuzayuu 3ampam, O0SpAHUYEHHAS
V008IEMBOPEHHOCMbIO KIUEHMO08, CPABHUBANACL HA KOHKDEMHOM Npumepe ¢ MOOeNbio, He 02PAHUYEeHHOU
Y0081€MBOPEeHHOCMbIO  KIUeHmo8. Pesynbmambl  nokasanu, umo MoOOelb ONMuMUsayuyu 3ampam,
02PAHUYEHHAsL YO0BIEMBOPEHHOCIIbIO KIUEHMO08, NO3608em NOBbICUMb YO0BIeMBOPEHHOCMb KIUECHMO8 6e3
SHAUUMENbHO20 Y8eIUYeHUsi CIMOUMOCMU pacnpedeieHus. Pe3yiemamul ucciedoeanusi npoaueaiom Hosbviil
c8em Ha COBMECMHYI0 OUCHMPUDBLIOYUIO YYBCHBUMETbHBIX KO 8DEMEHU CEeNlbCKOXO3AUCNBEHHbIX MO08APO8, a
maxkaice na ynpasierue AMSC.

Knroueswie cnosa: onmumuzayus ducmpu&;muuu; CeNbCKOXO3SUCMEECHHAS yenb nocmaeokx, Mo0enb
ydoeﬂemeopeuuocmu Kiuenmos, ceHemu1ecKuil aneopumm UmMumayuoHHo2o omatcuea.

(©3yes C.B., Tusre 111.C., 2022
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CO-DISTRIBUTION IN A FLEXIBLE TIME WINDOW OF THE AGRICULTURAL
SUPPLY CHAIN BASED ON A SIMULATED GENETIC ANNEALING ALGORITHM

This paper mainly explores the collaborative distribution to multiple customers at the terminal of agricultural-
means supply chain (AMSC). Firstly, a cost optimization model for collaborative distribution constrained by time window
was constructed based on fuzzy appointment time function. Next, the proposed model was solved by simulated annealing-
genetic algorithm (SA-GA). Through a case study, the cost optimization model constrained by customer satisfaction was
compared with that not constrained by customer satisfaction. The results show that the cost optimization model
constrained by customer satisfaction made the customers more satisfied without greatly elevating the distribution cost.
The research results shed new light on the collaborative distribution of time-sensitive agricultural-means (AM) products,
and the management of the AMSC.

Keywords: collaborative distribution optimization; agricultural-means supply chain; customer satisfaction
model; simulated annealing-genetic algorithm.
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METOJ OHEHKHU 2PPEKTUBHOCTH _
PEKUMOB CEITAPAIIMN HE®TU, 'A3A U INTACTOBOU BO/1bI

B pabome npeonoosicen memoo oyenku 3¢hghekmusHocmu pexcumos cenapayuu Hedmu, 2asa u
nAAcmosou 600bl. J[aHHbIL MemoO No360jsaem No KOHMPOIUPYEMbIM NAPAMEMPAM MeEXHON02ULECKO20
npoyecca 6 pedxjcume peanbHO20 6peMeHU OYeHUmb IPOeKmueHocms meKyuwe2o pexcuma u npu
Heobxooumocmu nepetimu 8 paboyull pexscum ¢ Iy4uumu nokaamenimu 3¢ pekmueHocmu.

Knwueevie cnoea: cenapayus H€¢)ml/l u casa;, mamemamuldecKas Mooenb cenapamopa,
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METHOD FOR EVALUATING THE EFFICIENCY OF OIL, GAS
AND RESERVOIR WATER SEPARATION MODES

The paper proposes a method for evaluating the efficiency of separation modes of oil, gas and reservoir water.
This method allows you to evaluate the effectiveness of the current mode in real time using controlled parameters of the
technological process and, if necessary, switch to the operating mode with the best efficiency indicators.

Keywords: oil and gas separation; mathematical model of the separator; automatic control.
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HHDOOPMALIMOHHBIE TEXHOJIOI'MH B COL{UAJIBHO-ODKOHOMUYECKHUX
U OPI'AHU3ALIHOHHO-TEXHUYECKUX CUCTEMAX

YK 303.832.23

B.A. BAJIYXOB, P.A. JIVHEB,
J.C. HOBUKOBA, /1.B. PA3AHCKUU, .. CEJIIOTUH, E.A. CYPOBA

AHAJIN3 COBPEMEHHOT'O COCTOSIHUAA PA3BUTHSI
I'OPOACKOI'O XO354UCTBA B POCCHUHA

B oannou cmamve agmopvi nposoodsm ananus mekyuie2o Noa0ACeHUs: 0ell 8 20pOOCKOM X03AUcCmae
cogpemennoti  Poccuu. Jlaemcsa onpedenenus 20poOckomy Xo3AUCmMBY, €20 COCmaAgy, OCHOBHbIM
xapaxmepucmuxam. OmoenvHoe HUMaHue YOeasemcst HCUTUUHO-KOMMYHATLHOMY XO3SUCMEY U OMHOULEHUIO
acumenell k eco cocmosuuio. Ilpueodsmes ocobennHocmu 20po0CK020 KOMMYHANbHO20 XO3AUCMBA KAK
00vbeKma ynpasiienus u xapaxkmepusvie 0Jis e20 ynpagieHus depmol. /lenaromcs 6bl800bl 0 HEOOXO0OUMOCU
dopmuposanus H08020 MexaHUIMA U peuieHUus mpebdyemuvlx 018 IMo20 3a0aUax.

Knwouesvie cnoea: 2opoockoe Xo3alicmeo; NoHsmue 20p00CK020 KOMMYHANLHO20 XO3AUCMEA,;
CMPYKMYpa 20p0O0CKO20 XO3AUCMEA; O0COOEHHOCMU 20POOCKO20 XO3AUCMEA KAK 00beKma YNpasienus,
XapaxkmepHule Yepmul YNpagieHus 20pOOCKUM XO3AUCTBOM.

@BaHyXOB B.A., JIyne P.A., HoBuxosa JI.C., Ps3anckwuii [1.B., Cemorun .., Cyposa E.A., 2022

CIIMCOK JIMTEPATYPbBI

1. Hacenenue Poccun: dmcieHHOCTh, MUHAMFKA, CTaTUCTHKA [DiekTpoHHBIN pecypc]. — URL:
http://www.statdata.ru/russia.

2. Jlons TOpOACKOTO HAaceleHUs B OOIeM HAaceleHWH CTPaH M PErHOHOB MHpa [DIEeKTPOHHBIH
pecypc]. — URL: http://geo.1september.ru/article.php?ID=200500912.

3. Tlacmopt mnpuopureTHoro mpoekra «®DopmupoBaHrne KOMGPOPTHOH TOPOACKOH Cpeabl
[Onextponnbiii pecype]. — URL: http://www.minstroyrf.ru/upload/iblock/337/pasport-prior.-
proekta-i-gorsreda.pdf.

4. Zhuhadar Leyla. The next wave of innovation—Review of smart cities intelligent operation
systems. — Computers in Human Behavior, 2017. — Ne 66. — C. 273-281.

5. 3otoB B.b. Cuctema MyHHMIMIATBEHOTO YIpaBieHus: yaeOHuk s By30B. — CII6.: JIugep, 2005.

borukoBa A.C. u ap. AHanu3 3a7a4 U NIpoOJIEM YHPABICHUS TOPOACKHM XO3SHCTBOM U

TexXHoJIorui «yMHOro ropoaa» / A.C. beiukoBa, A.B. Heuaesa, O.H. JIynesa, P.A. Jlynes, A.A.

Creruyk, A.E. fctpedkoB / Mnpopmanmonnsie cucteMsl U Texnosorun. — Open: TIT'Y, 2016. —

Ne2(94). — C. 59-65.

7. Ilacmopt mpuopureTHoro npoekrta «O0ecnedyeHrne KauecTBa KUIHITHO-KOMMYHAJIbHBIX YCITyT»
[Dnektponnsii  pecypc]. — URL: http://www.minstroyrf.ru/upload/iblock/abO/pasport-
prior.proekta-obespechenie-kachestva-zhku.pdf.

8. CderHas najaTa HPOCHUT OLEHUTH KAYECTBO >KMJIMIIHO-KOMMYHAJIBHBIX YCIYT [DIEKTPOHHBIN
pecypc]. — URL: http://www.ach.gov.ru/press_center/news/29758?sphrase_id=7076298.

9. MUrorm onpoca CuetHoit manatel Poccuiickoit @enepannn «ObecriedeHre KauecTBa KIITUIIHO-

S

KOMMYHAaJIbHBIX yCIyT» [OnexTpoHHBIH pecypc]. - URL:
http://www.ncongress.ru/index.php/2009-01-22-10-28-55/1156--0-q.
10. Ilopranm @OUHAHCOBOIO YHHMBEPCHUTETa - HOTPEOUTENIbCKME OIEHKH cocTossHus JKKX

[DnexTponHsbIii pecype]. — URL: http://www.fa.ru/Documents/55_Cities_2017.pdf.

11. Peittuar roponoB Poccuu 1o kauecTBy pabOTHl KOMMYHAIBHEIX CITYKO [ DJIEKTPOHHBIN pecypc].
_ URL:

Ne4(132)2022



Hay4Ho-mexHu4eckul xypHas

https://www.domofond.ru/statya/reyting_gorodov_rossii_po_kachestvu_raboty kommunalnyh
sluzhb/6947.

12. TleHa u Ka4yecTBO KOMMYHAIILHBIX YCIYT He ycTpanBaroT 90% poccusia [ I1eKTpoHHBIH pecypc].
— URL: https://iz.ru/604388/nataliia-berishvili/90-rossiian-schitaiut-kachestvo-zhilishchno-
kommunalnykh-uslug-ne-sootvetstvuiushchim-tcene.

13. Jlynes P.A., Cemtorun ./1., Ps3anckuii JI.B. AHamu3 cxeMbl aBTOMaTH3AIUH PEIICHUS TPOOIIeM
TOPOJCKOTO Xo3siictBa //  4-ass MexxmyHapoaHas HaydHO-TIpaKTHUeCKas KOH(epeHIHs
«[IpobneMbl KOHKYPEHTOCIIOCOOHOCTH MOTPEOUTEIILCKUX TOBAPOB U MPOJIYKTOB MUTAHHS». —
Kypcxk: FO3T'Y; 13 ampenst 2022. — 126-129 c.

Baayxos Bukrop AjtekceeBu4

OI'bOY BO «Opnosckuil rocynapcrBeHHsli yausepcureT umenu U.C. Typrenesay, r. Open
AcnupaHT Kadenpbl THOOPMAIMOHHBIX CUCTEM M HU(POBBIX TEXHOIOTHI

Ten.: 8 953 812 98 58

E-mail: valuxoff.vic@yandex.ru

JlyneB Poman AlexceeBrn4

®I'BOY BO «Opnosckuii rocynapcrBeHHbId yauBepcuteT umeHn U.C. Typrenesay, r. Open

Kananpat TeXHWYeCKHX Hayk, AOLEHT, JUPEKTOpP HaydHO-00pa3oBaTelbHOTrO HeHTpa «DyHIaMeHTalbHbIE H
MPUKJIATHBIE HHPOPMAIIMOHHBIC TEXHOIOTHI»

Ten.: 8 920 287 79 85

E-mail: rolu@yandex.ru

HoBukosa [lapbs CepreeBna

®I'bOY BO «Opnosckuii rocynapcrBeHHbii yauepcureT umenu U.C. Typrenesay, r. Open
AcnupaHT Kadenpbl ”HGOPMALMOHHBIX CUCTEM H IIU(POBBIX TEXHOJIOTHIA

Ten.: 8 953 613 7563

E-mail: daryanovikova@skb-it.ru

Psizanckuii lenuc BuranbeBuu

OI'bOY BO «Opnosckuii rocynapcrBennbii yHuepcutet umenu 1.C. Typrenesay, r. Open
CryznenT kadenpbl HHGOPMAIMOHHBIX CHCTEM H IU(POBBIX TEXHOIOTHH

Ten.: 8 920 081 09 98

E-mail: ryazanskii_denis@skb-it.ru

Cenrorun Januua IMuTpueBny

OI'bOY BO «Opnosckuii rocynapcreHHbId yauBepcuteT umeHu U.C. Typrenesay, r. Open
Crynent kadeapsl HHPOPMAIMOHHBIX CUCTEM U IU(POBBIX TEXHOJIOTHI

Ten.: 8 999 602 49 93

E-mail: daniil.selyutin@gmail.com

Cyposa ExaTepuna AjekcaHApOBHA

OI'BOY BO «OpinoBckuit rocynapcrBennbli yauepcutet umenu M.C. Typrenesay, r. Open
AcnmpaHT kKadenpbl THOOPMAIMOHHBIX CUCTEM U ITU(POBBIX TEXHOJIOTHI

Ten.: 8910 301 67 20

E-mail: katesurova@skb-it.ru

V.A. VALUXOV (Post-graduate Student)

R.A. LUNYoV (Candidate of Engineering Sciences, Associate Professor,
Director of Research and Education Center «Fundamental and Applied Information Technologies»)

D.S. NOVIKOVA (Post-graduate Student)

D.V. RYaZANSKIJ (Student)

Ne4(132)2022




UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

D.D. SELYUTIN (Student)

E.A. SUROVA (Post-graduate Student)
Orel State University named after 1.S. Turgenev, Orel

ANALYSIS OF THE CURRENT STATE OF URBAN DEVELOPMENT IN RUSSIA

In this article, the authors analyze the current state of affairs in the urban economy of modern Russia. Definitions
of urban economy, its compaosition, and main characteristics are given. Special attention is paid to housing and communal
services, and the attitude of residents to its condition. The features of urban communal services as an object of
management and characteristic features of its management are given. Conclusions are drawn about the need to form a
new mechanism and solve the tasks required for this.

Keywords: urban economy; the concept of urban communal services; the structure of urban economy; features
of urban economy as an object of management; characteristic features of urban management/
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ABTOMATH3ALIUA U VIIPABJIEHUE
TEXHOJIOTUYECKUMHU ITPOLIECCAMU U ITPOU3BOJCTBAMU
VJIK 62-503.55

A.H. AHHEHKOB, O.B. BEJIOYCOBA

PA3BUTHUE MOJEJIEA U AJITOPUTMHUYECKOI'O OBECIIEYEHUA
CUCTEMBI YIIPABJIEHUA YCTAHOBKH HAHECEHUSA ®OTOPE3UCTA

Yposenv mexnonocuu, OocmucHymulii npeonpusMUAMU MUKPOINEKMPOHUKU, COOMEEmCmeEyen
MONONI02UYECKOMY NAPAMEMPY UNU MUHUMATLHOMY pA3Mepy MedcOy d1eMeHmamu monoio2uieckozo cos Ha
06pabamuleaemoli KpeMHUegol niacmume. DmMom napamemp 3a8ucum Om MONWUHbL U PABHOMEPHOCHU
HAaHeCeHHOU NIeHKU Qomope3ucma, Komopvle onpeoensitomcs abcomomuoll 6eIUdUHol U NOCMOAHCIMEOM
YycKkopeHus (Koaghguyuenmom aunetiHocmu CKOpOCMHOU XapakmepucmuKu) 31eKmponpueooa yeHmpugyau.
Taxoice npedvasnaOmcs 6vicokue mpebo8anusi K OOHOPOOHOCMU NOBEPXHOCMU U  YELOCMHOCU
Gomopesucmusno2o cios, mo ecmvb K MOYHOCMU KOHMPOISA MeMNepamypHbiX napamempos gomopesucma u
pabouux  nosepxHocmell  MEXHONO2UYECKUX  MOOylel 6  YCIOBUAX  pabomel ¢  GKIIOUEHHbIM
unomposenmunsiyuonHvim 610k0M. Taxum obpazom, ¢ mouKu 3peHust yOos1emeopeHus psaoa nompeoumenei
8 COBDEMEHHOM BbICOKOMEXHONOUYHOM 000PYOO8AHUY, CE200HA AKMYalbHa 3a0aya  paspadomku
A8MOMaMU3UPOBAHHOU  YCMAHOBKU — HAHECEHUs,  OMIUYAIoWelcs QYHKYUOHANbHbIMU — CEA3AMU  ee
OUHAMUYECKOU MOOenu, a makdce cmabunusayueli ee memMnepamypHulX napamempos, 0Oecnevusaroujux
mpebyembie ad2e3uoHHble CEOUCMEA opmupyemoll nieHKu. B pabome npedcmagneHvl pewieHus 5moii 3a0ayu
Ha OCHO8e COBEPULEHCMBOBAMUS CUCHEMbl YAPAGIEHUs MEXHON02UHEeCKUM NPOYECCOM HAHeCeHUs.
@omopesucma: cpaghuueckas mooensb cucmemvl YNPAGIEHUS MEXHONOSUHECKUM NPOYEeCCOM HAHeceHuUs,
MoOenb cucmembvl A8MOMAMUYECcK020 YNPasieHus 21eKmponpusood yeHmpugyeu, Omiudaowancs Haiuvuem
006PAMHOIL C6:3U NO YCKOPEHUI0, (PYHKYUOHALHO onpedensioujeli e20 NOCMOAHCMEO 3 cuem pe2yiuposaHus.
yena Haepy3Ku nymem USMEHeHUs Yend ONepedceHus GKIIOYeHUs MOKO8 6 CMAmopHou o0Momke
beckonmakmuo2o Ogueamens, cucmema CmMadUIU3AYUU MEMNEPAMYPHbIX NAPAMEempos, HeoOXo0umas 6
yenosusx pabomul 8 pabouem obveme ¢ KOHMPOAUPYeMOU 2a3060l cpedoll, Mo ecmb 8 YCI08UAX
CYWecmeeHH020 KOHBEKYUOHHO20 MeNni000MeHa NpUu GKIIOYEHHOM QUIbMPOSEHMUIAYUOHHOM O0Ke, a
makoice aneopummbl Npopamm YNpasieHus MOOYIAMU AGMOMAMUZUPOBAHHOU YCMAHOBKU HAHeCeHUs.
@omopesucma. Paspabomannas cucmema ynpasienusi MeXHONOSUYECKUM NPOYECCoOM  HAHeCeHUs
domopesucma  obecneyusaem O3IMONCHOCHb CO30aHUs  000pPY008aHUs Ol  GbINYCKA  NPOOYKYUU
MUKDPOINEKMPOHUKYU € BbLICOKUMU — MEXHOIOSUYECKUMU HOPMAMU 34 cuem pazeumus mooeneu U
aneopumMMU4ecKo2o obecneuenus: CUCmeMmsl Ynpasienus yCmanosKu Hanecenus gomopesucma.

Knwouesvie cnosa: mononocuyeckuil napamemp, nieHKa omopezucma, nOCMOIHCMEO YCKOPEHUs.
2IEKMPONpU8oOa yeHmpugyau, 0OHOPOOHOCMb U YELOCHMHOCHb (OMOPE3UCUBHO20 CNI0SL; AO2e3UOHHDbIe
ceolicmea WieHKU omopesucma, aMoOMAmMu3UpoOBaHHAs YCMAHOBKA HAHeceHus omopesucma,
KOHMPOIUpyemas 2a308as cpedd, CUcmema ynpasieHus; aieopummuyeckoe obecneverue.
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DEVELOPMENT OF MODELS AND ALGORITHMIC SUPPORT
OF THE CONTROL SYSTEM OF THE PHOTORESIST APPLICATION UNITS

The level of technology achieved by microelectronics enterprises corresponds to the topological parameter or
minimum size between the elements of the topological layer on the silicon wafer being processed. This parameter depends
on the thickness and uniformity of the applied film of the photoresist, which are determined by the absolute value and the
constancy of the acceleration (coefficient of linearity of the speed characteristic) of the centrifuge electric drive. There
are also high requirements for the homogeneity of the surface and the integrity of the photoresistive layer, that is, for the
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accuracy of monitoring the temperature parameters of the photoresist and the working surfaces of the process modules
in the operating conditions with the activated filter ventilation unit. Thus, from the point of view of satisfying a number
of consumers in modern high-tech equipment, today the task of developing an automated application unit, characterized
by functional connections of its dynamic model, as well as stabilization of its temperature parameters, which ensure the
required adhesion properties of the formed film, is relevant. The paper presents solutions to this problem based on the
improvement of the photoresist application process control system: graphical model of the application process control
system, model of the automatic control system of the centrifuge electric drive, characterized by the presence of feedback
on acceleration, which functionally determines its constancy by adjusting the load angle by changing the lead angle for
turning on currents in the stator winding of a non-contact motor, temperature stabilization system required in operating
environment with controlled gas medium, that is, under conditions of substantial convection heat exchange with the filter
fan unit on, as well as algorithms of control programs for modules of automated photoresist application unit. The
developed system for controlling the technological process of photoresist application provides the possibility of creating
equipment for the production of microelectronics products with high technological standards due to the development of
models and algorithmic support of the control system of the photoresist application plant.

Keywords: topological parameter; photoresist film; constant acceleration of the centrifuge electric drive;
homogeneity and integrity of the photoresist layer; adhesion properties of the photoresist film; automated photoresist
application unit; controlled gas medium; control system; algorithmic support.
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YK 537.32
I'.C. BACMJIBEB, C.B. EPEMEHKO,
N.C. KOHCTAHTHHOB, O.P. KY3UYKHUH, A.1. CYPKUK

KOHTPOJIb PABOTOCIIOCOBHOCTHU TEPMOJJIEKTPUYECKHUX
CUCTEM OXJIAKJIEHUA HA OCHOBE JMHAMUYECKHUX PEKUMOB

B cmamve paszpaboman memoo Kouwmpoasi pabomocnocoOHOCMU MEPMOIIEKMPUUECKUX CUCTEM
oxnaxNcoeHust Ha 0cHoge mooyiel Ilerbmve ¢ UCNOIL30BAHUEM OUHAMUHECKUX pedcumos. Paccmompenbi
MEPMOOUHAMUYECKUE NEPEXOOHble NPOYeccbl U dACNeKmbl UX KOHMPOIs HA OCHOBE ANeOPUMMO8
uoenmugpuxayuu. Ilposeoennvle KCNEPUMEHMAIbHBIE UCCIEO08AHUS NOKA3AAU XOPOULYIO NePCNeKmusy
UCTIONIb308AHUSL PA3PADOMAHHO20 Memood KOHMPOas pabomocnocobnocmu u 3ggexmusnocmu pabomol
MEPMOINEKMPULECKUX Mooyneil Ha ocHose spgexma Ilenvmve Ha OCHOGe aHAIU3A NEPEXOOHBIX
Xapaxkmepucmuk.

Kniouesvie cnosa: mepmosnekmpuueckas cucmema; acponpoMblUIeHHblll KOMIIEKC, NepexooHblil
npoyecc, s¢hgpexm Ilenvmoe, ancopumm uoeHmuuxkayuu.
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MONITORING OF THE OPERABILITY OF THERMOELECTRIC COOLING SYSTEMS
BASED ON THE ANALYSIS OF DYNAMIC MODES

The article develops a method for monitoring the operability of thermoelectric cooling systems based on Peltier
modules using dynamic modes. Thermodynamic transients and their control based on identification algorithms are
considered. The conducted experimental studies have shown a good prospect of using the developed method of monitoring
the operability and efficiency of thermoelectric modules based on the Peltier effect based on the analysis of transient
characteristics.
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YJIK 004.89
C.A. KIIMHOBEHKO, I1.C. JIOXKHHKOB, JI.B. INIETHEB, A.E. CYJIABKO

INPUMEHEHHWE METOJOB MAIIMHHOI'O OBYYEHMS B 3AJAYAX
IMPOI'HO3UPOBAHUA ABAPUMHBIX CUTYALIUU ITPU BYPEHUU U
IKCIIYATAIMU CKBAKUH HA MECTOPOXIAEHUAX HE®THU U I'A3A

Iposeden cucmemamuueckuii 0630p nyoIuKayutl no 2 HANPAGIEHUSM. NPEOYNPENCOCHUE ABAPULIHBIX
cumyayuil npu OYpeHuu CK8ANCUH U OUASHOCMUKA HACOCHO-KOMNPECCOPHO20 060PYO0SanUsl 6 npoyecce
000bIMU HA OCHOBE Memo008 MauunHo2o obyuenus. Temamuka pabom evizvisaem 00IbWIOU UHMEPEC Y
uccneoosamenel. Ilpocmou u asapuu Ha Hepme2azoevlx 00bEKMAX NPUHOCAM OSPOMHbIE VOLUMKLL.
Hccneoosanue nocesuyeno ciedyiouumM OCHOBHLIM BORPOCAM. OCOOEHHOCMU UCHONb3068AHUS MeMmOoO08
MAWUHHO20 00yYeHUs, HAOOPO8 OAHHBIX, 6blO0PY NPUSHAKOS, 0D0OWEHUIO CYUeCmBYIOWUX Npodiem u
00CMUSHYMBIX Pe3yTbmamos.

Knrwoueevie cnosa: ananumuxo-cunmemuyeckoe ucciedosanue NyOauKayuil, Heupocemegvie
aneopummul;, pazpabomra MecmopotcoeHull; 000biua y21e8000pPo008, UCKYCCMEEHHbLU UHMEILIEeKN.
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APPLICATION OF MACHINE LEARNING METHODS IN PROBLEMS OF PREDICTING EMERGENCY
SITUATIONS DURING DRILLING AND OPERATION OF WELLS IN OIL AND GAS FIELDS

A systematic review of publications in 2 areas was carried out: prevention of emergency situations during well
drilling and diagnostics of pumping and compressor equipment in the production process based on machine learning
methods. The subject of the work is of great interest to researchers. Downtime and accidents at oil and gas facilities bring
huge losses. The study is devoted to the following main issues: features of the use of machine learning methods, data sets,
feature selection, generalization of existing problems and achieved results.
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DEVELOPMENT OF A MODEL OF THE CONTROL SYSTEM
OF THE PROCESS OF IMPLEMENTATION OF THE QUALIFICATION WORK

The article considers the problem of monitoring the process of completing the qualification work. A model of the
version control system for the process of completing the qualification work was developed, which is based on the
principles of the GIT version control system. The main options for software implementation are identified in order to
solve the problem formulated as a result of the study.
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BbIBOP METPUKH MAPIIIPYTU3AIIUU B BECITPOBO/IHbIX MESH-CETAX
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CHOOSING A ROUTING METRIC IN WIRELESS MESH NETWORKS

The main routing metrics in modern wireless mesh networks are considered, their comparative analysis
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OCOBEHHOCTHU OBCJIYXKXNBAHUSA TPAOUKA PEAJIBHOI'O BPEMEHU
3BEHOM MYJbTUCEPBUCHOM CETH CBS3H
B YCJIOBMSAX BBEJIEHUA OT'PAHUYEHUSA HA YUCJIO
YCTAHOBJIEHHBIX COEJJUHEHU MAJIOPECYPCHOI'O CEPBUCA

B pabome paccmompena mooens 36eHa MyIbMUCEPSUCHOU cemu C6:31U NPU Peantu3ayuu cmpameuu
00Cmyna 0omoenbHbIX CePEUCO8 C 02PAHUYEHUEM NO YUCTY YCMAHOBIEHHBIX COeOUHEHUIL.

Knrouesnie cnoea: 36eHo Mya1bmucepeuchol cemu, Mexauu3m 02panuienss 00Cmyna 3as60K no Yucuy
MAKCUMATILHO BO3MOICHBIX YCMAHOBIEHHBIX COCOUHEHUIL, ANICOPUMM CEEPMKU 8EKMOPO8; XAPAKMEPUCTIUKY
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FEATURES OF REAL-TIME TRAFFIC SERVICE BY A LINK OF A MULTISERVICE COMMUNICATION
NETWORK IN THE CONTEXT OF THE INTRODUCTION OF RESTRICTIONS
ON THE NUMBER OF ESTABLISHED CONNECTIONS OF A LOW-RESOURCE SERVICE

The paper considers a model of a multiservice communication network link when implementing an access
strategy for individual services with a limit on the number of established connections.
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maximum possible established connections; an algorithm for convolution of vectors; characteristics of the quality of
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HHDOOPMALIMOHHAA BE30IIACHOCTH U 3ALLJUTA HHOOPMALIUH
VIK: 004.056.53

M.A. TJIAJBIIIEB, B.A. lIYTOB

YI'PO3A HECAHKIIMOHUPOBAHHOI'O PACKPbBITHUA
KPUTUYECKH BAJKHBIX JAHHBIX OMTEPAIITMOHHOM CUCTEMBI WINDOWS 10

B 0annoti cmamve onucana npobnema HecaHKyuOHUPOBAHHO20 PACKPLIMUSL NAPOIbHOU UHGOpMayuu
noavzosamenei 6 onepayuonnou cucmeme Windows [0. Ilposedeno ucciedosanue no peanrvHoll
B03MOJICHOCTHU PACKPLIMUSL (DAlLI08, XPAHAWUX NAPOILHYIO UHDOPMAYUIO U NPeOIodCEHbl 8aPUAHMbL NO
npeooOmepaeHuIo IKCRIYAMAyuy ya36UMOCmell, CesA3aHHbIX ¢ 0anHOU npoobaemoil. Oyenenvl U 8blOeeHbl
mpebosanusi  Oe3onacHocmu K - cucmeme, Hapywienue KOMOPHIX MOJCem npueecmu K - ymeuke
KOHQDUOCHYUATLHBIX OAHHBIX C HOCIEOVIOWUM HEeCAHKYUOHUPOBAHHBIM pacKkpuimuem. Cmamvsa nocesueHa
npobremamuxe bezonacnocmu ¢haiinos cayxrcowvt LSASS onepayuonnoii cucmemor Windows 10.

Knwuesvie cnosa: ungopmayuonnas 6Oe30nacHocmyv; 3sawuma uHGopmMayuu;  yAa36UMOCmu,
onepayuonnas  cucmema Windows  10; xow napons;  JOKAIbHblE — NOAL30GAMENU  CUCEMbL,
HeCaHKYUOHUPOBAHHOE PACKPbIMUE.

©FJ‘IaL‘LLIH.IeB M.A., lllytos B.A., 2022
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THREAT OF UNAUTHORIZED DISCLOSURE
CRITICAL DATA OF THE WINDOWS 10 OPERATING SYSTEM

This article describes the problem of unauthorized disclosure of user password information in the Windows 10
operating system. A study was conducted on the real possibility of disclosure of files storing password information, and
options were proposed to prevent exploitation of vulnerabilities associated with this problem. The security requirements
for the system are evaluated and highlighted, the violation of which may lead to the leakage of confidential data with
subsequent unauthorized disclosure. The article is devoted to the problems of security of the LSASS service files of the
Windows 10 operating system.

Keywords: information security; information protection; vulnerabilities; Windows 10 operating system;
password hash; local system users; unauthorized disclosure.
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VIK 004.73
B.T. EPEMEHKO, A.H. OCHTIOB, M.IO. PBITOB, A.IT. ®UCYH

METOAUKA CBOPA U OBPABOTKH JTAHHBIX
ONEPATUBHO-AUCHETYEPCKOI'O YIIPABJIEHUS
OBBEKTAMMU TPAHCIIOPTA I'A3A B TPYJTHOAOCTYIIHBIX PAMOHAX

IIpeonooicen nooxoo, obecneyusaiowuii coOop u 06pAbOMKY OAHHBIX ONEPAMUBHO-OUCTIEINYEPCKO20
VApasneHus 00vbeKmamu MmMpaHcnopma 2aza 8 MpYOHOOOCMYNHbIX pPAllOHAX, KOMOpwlil obecneuusaem
nogvlutenue IP@OeKmusHOCmU UCNONBL308AHUA NPONYCKHOU CHOCOOHOCMU NPAMO20 KAHANA ONepamugHo-
oucnemuepcko20 YNpasneHus 3a Cuem CHUMCeHUsl U30bIMOYHOCMU 6 opMupyemMom niame nepeoadu

Ne4(132)2022




UHopMmayuoHHbIE cucmeMbl U MexHosI02uu

NaKemuvlX OaHHbIX. Yuem MeNCYPOBHE8bIX G3aUMOOCUCMBUL OCYWECMEIAemcs 6 pPAMKax mexyujell
Uepapxuueckoll CMpyKmypbl CmeKa HPOMOKOLO8 U Modcen Oblb UCHOAb308AH Ol OUHAMUYECKOLL
aoanmayuu.

Knroueswvie cnosa: onepamueﬂo—ducnemqepmoe ynpasejienue,; uepapxudeckas cucmema ynpaeierusl;
MENCYPOBHEBbLE 63auM00€ﬁCm€uﬂ,' MAapKo6CKUe npoyeccovl NPUHAMUA peUerusl.

©EpCMCHKO B.T., OcumoB A.H., PritoB M.IO., ®ucyn A.Il., 2022
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METHODOLOGY FOR COLLECTING AND PROCESSING DATA
OF OPERATIONAL AND DISPATCH MANAGEMENT
OF GAS TRANSPORTATION FACILITIES IN HARD TO ACCESSIBLE AREAS

An approach is proposed that provides the collection and processing of data on the operational dispatch control
of gas transport facilities in hard-to-reach areas, which improves the efficiency of using the bandwidth of the direct
channel of the operational dispatch control by reducing redundancy in the generated packet data transmission plan.
Accounting for interlayer interactions is carried out within the current hierarchical structure of the protocol stack and
can be used for dynamic adaptation.

Keywords: supervisory control; hierarchical management system; interlevel interactions; Markov processes of
decision-making.
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TPEBOBAHUS
K 0(hOPMJICHHIO CTATBH VISl OIy0JIMKOBAHHS B JKypHaJle
«HdopManOHHbIEC CHCTEMBbI U TEXHOJIOTHID)

OBIIME TPEBOBAHMUS

O0beM MaTepualia, MpeAIaracMoro K IyOJUKaIluh, U3MEpSeTCs CTpaHUIlAaMH TEKCTa Ha JUCTax
¢opmara A4 u comepxuT OoT 4 10 9 CTPAHUI; BCE CTPAHHMIBI PYKOMHCH JOJDKHBI UMETh CIUIOIIHYIO
HyMEpaIuio.

B omHoM cOopHUKE MOXKET OBITH OMYyOJIMKOBaHA TOJIBKO OJHA CTaThsl OJHOTO aBTOpA, BKIIIOYAs
COaBTOPCTBO.

AHHOTAIMU BCEeX MYyOJIMKYEMBIX MaTepHallOB, KITFOUEBBIE CIIOBA, HH(pOpMaIus 00 aBTOpax, CIUCKH
JUTEPATYphl OYIyT HAXOAWTHCS B CBOOOJHOM JIOCTYIIE HA CaliTe COOTBETCTBYIOIICTO XXypHAJIa U Ha cailte
Poccwiickoit HaywuHOI 2nexTpoHHOH 6nbmmoTexn — PYHOb (Poccuiickuii nHAEKC HAyIHOTO ATUPOBAHUS).

IMloMumo cTaThl aBTOPBI JIOJDKHBI TPEACTAaBUTH 3aKIIOYCHHE O BO3MOXKHOCTH OTKPBITOTO
OITyOJIUKOBAHUS CTAThHU.

TPEBOBAHUSA K COJIEPKAHUIO HAYUYHOM CTATBU

Hayunas cratesi, mpenocraBisemMas B JKypHaJbl, JOJDKHA HMMETh CIEAyIOnHe 00s3aTebHbIe
AIIEMEHTHI:

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

— aHaJu3 OCTWKEHWH M MyOJMUKaIMi, B KOTOPBIX MpeiaraeTcsl peuieHue JaHHOW MPOoOIeMBbl WK
3aJ]auu, Ha KOTOPBIE OMIMPAETCS aBTOP, BbIJICIIEHUE HAYIHOW HOBU3HBL;

— HCClIe0BaTeNbCKas 4acTh;

— 000CHOBaHUE MONYYECHHBIX PE3yJIbTaTOB;

— BBIBOJBI 1O JAaHHOMY WCCIICIOBAaHUIO M TEPCHEKTHUBHI AalbHEUIIEr0 pa3BUTHS JaHHOTO
HaTpaBJICHUS;

— Oubmmorpadus.

TPEBOBAHUSA K O®OPMJIEHUIO HAYYHOUM CTAThU

Cratest nomkHa ObITh HaOpana mpudtom Times New Roman, pasmep 12 pt ¢ oguHapHBIM
WHTEPBAJIOM, TEKCT BRIPABHUBAETCS MO IIMPUHE; a03alHbIH OTCTyM — 1,25 cM, ipaBoe moJie — 2 ¢M, JIEBOE MoJie
— 2 cM, ToJI BHU3Y U BBEPXY — 2 CM.

Oobs13aTeJIbHBIE J1€MEHTBI:

- YIK

— 3arJiaBue (Ha PpyCcCKOM M aHIJIMIICKOM fI3bIKAX)

— aHHOTanusA (HA PyCCKOM M aHIJIMICKOM fI3BIKAX)

— KJII04YeBbIE CJIOBA (HA PYCCKOM M aHTJIMIICKOM fI3LIKAX)

CIHUCOK JINTEPATYPHI, HA KOTOPYIO aBTOP CCHUIAETCS B TEKCTE CTATHH.

TABJH/ILII)I PUCYHKU, ®OPMVJIbI

Bce Tabnuibl, pUCYHKHM W OCHOBHBIC (POPMYIIBI, NMPHBEJCHHbIE B TEKCTE CTaTbU, JOJDKHBI OBITh
MPOHYMEPOBAHHBI.

®opmyabl crienyeT HabupaTh B peaakrope hopmya Microsoft Equation 3.0 ¢ pasmepamu: 0ObIYHbI#
mpudT — 12 pt, kpynusiii uagekc — 10 pt, menkuii uaaekc — 8 pt. @opmy.abl, BHeIpeHHBIE KAK H300pakeHue,
He pomyckarTes! Pycckue u rpeueckue OyKBbI, a Takke 0003HAYEHMS TPUTOHOMETPHUYECKHX (DYHKIIUH
HaOUPAIOTCS MPSIMBIM PUQPTOM, JTATHHCKHE OYKBBI — KYPCUBOM.

Pucynku u qpyrue WIUTIOCTpaluu (4epTeku, Tpaduku, cXeMbl, JuarpaMMbl, (POTOCHUMKH) CIIeTyeT
pacronaraTh HEMOCPEACTBEHHO TOCNE TEKCTa, B KOTOPOM OHHM YIOMHHAIOTCS BIEpBbIC. PUCYHKH, YHCIO
KOTOPBIX JIOJDKHO OBITH JIOTHUECKH OTIPaBIaHHBIM, NMPEACTABISIIOTCS B BUAE OTAEIbHBIX (ailioB B opmate
*.eps (Encapsulated PostScript) umu TIF pasmepom re menee 300 dpi.

CBEJEHHS Ob ABTOPAX
B xonue crateu npuBoastcs Habpanusie 10 pt cBenenus 00 aBTOpax B TakoW MOCIEIOBATENIBHOCTH:
(haMunns, UMsI, OTYECTBO (ITIOTYKUPHBIN MIPU(PT); yIpekIeHUE UM OpTaHU3alHs, YIeHas CTEIeHb, YICHOe
3BaHUe, JOIDKHOCTb, ajipec, TenedoH, aNeKTpoHHas mouta (00baHb mpudT). CBelleHus 00 aBTOpax TaKkxke
MPEIOCTABISIOTCS OTACIBHBIM (DaillioM 1 00sI3aTeNbHO AYOIUPYIOTCS Ha aHTJIIMHCKOM SI3BIKE.
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