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PA3JIMYHBIE IPOCTHIE ®UJILTPAIIMOHHBIE IOTOKU AHAMAJIBHOM HE®TH B 3AJIEXKA
IO OBIIEMY HEJIMHEMHOMY 3AKOHY
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AHHOTAIHSA

Pemennr ABE CTaHMOHAPHBIC THAPOANHAMUYCCKUEC TCOPCTUICCKUC 3a/lavl, B KOTOPBIX (bI/IJ'ILTpaIlI/ISI noa4u-
HsieTcs Toabko OOmeMy HETHHEHHOMY 3aKoHY. B 3amauax paccMaTpUBarOTCs MPOCTHIC MOTOKH: IJIOCKOIIapall-
JieTbHAS | TUIOCKO-paananbHas. Bee BeiBeeHHbIE (HOopMyIibl - 1eOuTa HeTH, CKOPOCTH (UIbTpalyu, rpajueHTa
JaBJICHUA U p. MOXXHO HCIIOJIB30BATh JJId PCIICHUA Pa3/IMYHBIX MPAKTUYCCKUX 3adaq pa3pa60TK1/1 YKa3aHHBIX
3aJIexeld, a Tak)Ke IPU COCTABIICHUH ITPOEKTa pa3paboTKU MOJ00HBIX 3aJIeIKEH.

CremyeTr OTMETHTD UTO, IIOCKOIAPAIUICIBHEIN IPOCTOH (PHIIBTPAIIIOHHBII OTOK HEPTH MPOUCXOAUT U3 I10-
J0c000pa3HOH 3aJIeXkH K MPSIMONUHEHHOH ranepee. KpoMe 3T0or0, Tako# mpocToit priIbTparimOHHBIH MOTOK JKUA-
KOCTH TaKK€ HMECT MECTO, KOrja pa3pa6aTLIBaeMoe HC(I)T)IHOG MCECTOPOKACHNC UMECT HECKOJIBKO MapaluICJIbHbIX
HpﬂMOJ‘II/IHéﬁHBIX PAAOB 3KCIUTYyaTallUOHHBIX CKBA>XMH W B PAJAC ClIydacB, B 3aJIC)KHU MOTYT OBITH TaKKe pAAbL
Har"g€TaTrCJIbHbIX BOASAHBIX CKBAaKHH. Ha mIomansax He(bTeHOCHOCTI/I MCKAY MMapalyICIbHBIMU COCETHUMU pAAaMHU
Taroke QuIbTpalys HeTH SIBISETCS UIOCKONapasuienbHOi. OTCI01a CTAHOBUTCS ICHBIM MPAKTHYECKOE 3HAYCHHUE
pemeHns NepBoif 3a1a4 O ITOCKOMapaiebHOM IIOTOKEe HeTH B HACTOSIIEH HAyIHOH CTaThe.

[TmockopaananbHbIA TPOCTON (QHIBTPAIIMOHHBIN TOTOK HE(TH MPOUCXOTUT U3 KPYTOBOH TOPHU30OHTAIEHON
3aJIeXH K LIEHTPAJIbHOM IKCILUTyaTallMOHHO# 00bIBatolei ckBaxuHe. Kpome Toro, takoi nmpoctoit (puiibTpanu-
OHHBII TIOTOK XHIKOCTH TAK)KE MMEET MECTO, KOT/la pa3padaThiBaeMoe HEPTSIHOE [MOJI0CO00Pa3HOE MECTOPOIKIC-
HHE MMeEeT HECKOJIbKO (0OBIYHO TPH WM YeThIpe) MapajuIeIbHBIX NPSIMOIUHEWHBIX PAIOB IKCIUTyaTaI[HOHHBIX
JIO6BIBaIOH.[I/IX CKBaknH. B APCHAXKHBIX 30HAX 3THUX CKBAXHWH TOKE MNPOUCXOAUT HpOCTOI\/‘I HHOCKO-pa,I[PIaJ'ILHBIfI
(I)I/IJ'IBTpaLII/IOHHHﬁ NMOTOK. 13 BBIINIEN3105KEHHOT'0 CTAHOBHUTCS ITOHSATHBIM MMPAKTUYCCKOC 3HAUYCHHUEC TIJIOCKO-pain-
aJIbHOI'O II0TOKa He(l)TI/I.

AHaIU3UPYS 3TH pacyeTHEIE (POPMYIIBI MOKHO BBISIBUTH CIIeIU(UIECKHE 0COOCHHOCTH pa3padOTKH 3aJIeKeid,
pa3pa60TaTL 1 BHCAPATH MCPOIIPUATHSA 10 YCTPAHCHUIO HEKCIIATCIIbHBIX SIBJICHUM.

Abstract

Two stationary hydrodynamic theoretical problems are solved, in which filtration obeys only the General
nonlinear law. The problems consider simple flows: plane-parallel and plane-radial. All derived formulas - oil flow
rate, filtration rate, pressure gradient, etc., can be used to solve various practical problems of developing these
deposits, as well as when drawing up a project for the development of such deposits.

It should be noted that a plane-parallel simple filtration flow of oil originates from a strip-like reservoir to a
rectilinear gallery. In addition, such a simple filtration fluid flow also occurs when the oil field being developed
has several parallel rectilinear rows of production wells and, in some cases, there may also be rows of injection
water wells in the reservoir. In oil-bearing areas between parallel adjacent rows, oil filtration is also plane-parallel.
Hence, the practical significance of solving the first problem of a plane-parallel oil flow in this scientific article
becomes clear.

Plane-radial simple filtration flow of oil originates from a circular horizontal formation to a central production
well. In addition, such simple filtration fluid flow also occurs when a strip-like oil field being developed has several
(usually three or four) parallel straight rows of production production wells. A simple flat-radial filtration flow
also occurs in the drainage zones of these wells. From the above, the practical significance of the radial plane oil
flow becomes clear.

By analyzing these calculation formulas, you can identify the specific features of the development of deposits,
develop and implement measures to eliminate undesirable phenomena.

KiroueBble CI0Ba: ITOTOKHU (bPIJ'II)TpaIII/II/I, HCHBIOTOHOBCKAas He(l)TI), HEJIMHEHHBIN 3aK0H, HCCXKXHMacMmasa
He(l)TL, OILHOPOI[Hblﬁ J1acCT, MPOAOJLKUTCIIBHOCTD MPOJABUKCHUS.
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duration of advance.

Pemiensl nBa CTalMOHAPHO-THAPOIMHAMHIECKIE
3aJa4d, B KOTOPBIX IPOLECcCHl (QMIbTpanuy MOJINHA-
I0TCS TOJIBKO O0IIEMY HENTMHEHHOMY 3aKOHY.

B mepBoii 3agaue pumbTparis HeTH IPOUCXOIHUT
C IIOCKOTIaPaJUICTIFHBIM TIPOCTHIM IIOTOKOM [7].

Y

Puc.1. Cxema cucmemsl, ((np}lMOJZMHeﬁH(l}Z 2aﬂepeﬂ-n0ﬂ0coo6pa3ﬂaﬂ 3AIeAHCH ).

Ha puc.1l, moka3aHa cxema CHCTEMBI «IPSIMOIIH-
HEWHas rajepes-moIocoo0pasHas 3aIexkby, B KOTOPOi
MPEJICTABJICHBI CICAYIOIINE YCIOBHBIC O003HAUCHHUS:
P.-mmactoBoe nasnenue; Pr-3a00iiHoe 1aBlIeHKE raje-
peu; AuHaAMHYECKoe 3a00iHOE aaBicHue ranepeu; P-
TeKyIee JaBjieHne; X — IPOCTPaHCTBEHHAS KOOPIH-

Hata (abcuucca); Lk — IJIMHA 3aJIeXH; h — Mo~

HOCTH (TOJIIMHA) IPOTYKTUBHOTO [9].
3akon OOuMii HeNMHEeHHO# QuibTpanuy, B Aud-
(hepeHIaTBHON Gopme BmpancaeTc;I, B BUJIE:

dP \n
=—C 1
(dxj 8

rae C —kosdduument GunbTpamuu (110 1BHKHO-

1

CTI/I); — — IIOKa3aTcJib CTCIICHU.
n

[Inomanp mnoBEpPXHOCTU (I)I/IJ'ILTpaL[I/II/I,
[4,5]:

Oyzer

F=B-h, 2)
rae B — IOUpHHa HOJ‘IOCOO6paSHOI71 3aJICKHU.

Hcnons3ys 3nauernss U u F s ¢dopmynax (1) n
(2), momyuaem crenyroiee nupdepeHaITbHOE ypaB-
HEHUE:

Q=v- F——BhC(de (3)
dx

rae Q — nebut HeTH Tasmepen.
Paznenss Ha mepeMeHHbIe ypaBHEeHHE (3) U HHTE-

rpupys ero B npegenax mo P or Pk hi (o PZ u X or

HYJISL 710 Lk , IOJy9aeM CIEeIYONTyo GopMyITy IS Je-

OuTa raiepeu:

o BhC(

P, - P). @)
Ly

CkopocTh (UIbTpAI HEHBIOTOHOBCKON HedTH,
Oyzer:
C 1
v=—"7(R-P). )
B
Kak BumHO 3 opmymsr (5), Tekymas CKOpOCTh
GUIbTpaLK HE M3MEHAETCS B 3aBUCHMOCTH OT IIPO-
CTPaHCTBEHHOM KOOPAMHATEI, TO-€CTh OT abciucchl X
, @ OCTaeTCs TIOCTOSTHHOMA.
A Temepb MHTErpuUpyeM ypaBHeHHE (3) B ApyTuX

npeaciax, T.€. mo P oT Pk 0 P U 110 X oT Lk pa(e]
X:
Q n x B
——=| ax=[dp
BhC) ! 3

(—Eﬁ—cj (x-L)=PR -P. (6)

[Moncrapnss 3HaYCHUE Q u3 dopmynsl (4) B

¢dbopmyne (6) modaydaeM CieIyrOIIee BhIPAKSHHUE IS
3aKOHa paclpe/ielieHns] TEKYILEro JaBlieHns] B JaHHOH
0JI0CO00Pa3HOIl 3aIexH:
L, —x !
- K -
P=R -—— (P =P (7
n
I‘k
Juddepennunpys P Xs dopmyne (7), momy-
YyaeM cielylollee BhIpaKeHUE Ul TEKYLIEro Tpaju-
€HTa J]aBJICHUS B JAHHOH 3aJIeXKH:

dP 1
o L(r-P ®)
X L”

I[J'IH OIpCACIICHUS 3HAUCHUA YaCTUIHOM npoaoJ-
JKUTCIIBHOCTHU TIPOJABUKCHUSA He(l)TI/I, HCIIOJIB3YEM ITY
M3BCCTHYIO aHAJIUTUYCCKYIO CBA3b!:

X ©
m dt’
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rae (O — cpemHssi HCTUHHAS CKOPOCTh IBHKEHUS Hpu X=0; t=T umeem:
He)TH B MOPOBHIX KaHanax mnacta, M — ko>ddumu- 14n
€HT IIOPUCTOCTH IUIACTA, t— BpeMsl. m|_kT
[Moncrasiss 3Hauenne L u3 popmyisl (5) B dop- T= - 1 (13)
Myie (9), momydaem: C(Pk -P, )Z

C 1 dx
—t(R-Ph =7 (10)
mL}
OTcroza nMeeM:
1
dt = m—l‘kl dx (11)
C(R. -P)n

Wnterpupys ypasaenue (11) B mpenenax mo tor
nymsto L uno X or X 5o Lk , TIOJTy9aeM:

1
mL}y
_ k
t= —1(Lk - X)- (12)

C(Pk - Pz )n
[o popmyse (12) BeraucisieTcs 3HaUCHIE YaCTHI-
HOM MPOAOJIKUTCIIBHOCTU NPOABUKCHUA HECIKUMAC-
MOH HEHBIOTOHOBCKOW HE()TH B OJHOPOIHOM IOJOCO-
00pasHOM 3aIeKu OT TEKYIETO TONoKeHns X JI0 ra-
nepen [1].

ITo ¢popmyne (13) ompenensercsi 3HAUCHUE TIOJ-
HOI NPOJOIDKUTENLHOCTH TIPOABIDKCHHS HEPTH B OA-
HOPOIHOH TOJ0CO00pa3HOH 3aIeKH HEHPIOTOHOBCKOI
HeTH OT KOHTYpa MUTaHus 10 ranepen [1, 2].

2. Bo BTopoii 3amaue GpuiapTpanys HeC)KUMaeMOi
HEHBIOTOHOBCKOI HE(TH MPOUCXOIUT C IUIOCKO-PAIH-
AITBHBIM MPOCTHIM MOTOKOM.

Ha puc. 2, moka3aHa cxemMa CHCTEMbI «CKBaKHHA-
KPYTOBasi 3aJIeXKb», B KOTOPOM MPEACTABICHBI CIEAY0-

I[ME YCIOBHBIC 0003HAUCHHUS: Pk — IJIACTOBOC JIaBJIC-
HHE, F’C — MTMHAMUYeCKoe 3a00HHOEe TaBJICHHE CKBa-
Kuusl, P — TEeKyIlee TaBJICHHUE, Rk — paanyc KOH-

Typa mwranus, I —pamuyc cksaxume, I —

TEKyILIUH pasnyc BEKTOp, h— MOITHOCTb (TOJIIMHA)
MPOIYKTUBHOTO T1acta [6].

-

- =y

Puc. 2. Cxema cucmembi «CKBAINCUHA-KPY20645l 3A1€HCH)

IMpouecc dunprpanuu npoucxoaut mo OOmemy
HEJIMHEITHOMY 3aKOHY, B BUJIE:

1
u:C(d—Pjn.
dr

[Inomaap Tekyuieil UMIMHAPUIECKONW MOBEPXHO-

cTy QuIbTpanyu, OyJeT:
F =2arh. (14)
Hcnons3yst 3nauennss U u F s ¢dopmyn (13) n

(14), cocraBnsiem cnenyromee auddepeHuanLHOE
ypaBHEHHE:

(13)

1
Q=v-F= Zﬂhcr[d—Pjn :
dr

Pa3nensis Ha nepemenssle ypasHenue (15) n un-

(15)

TErpupys €ro B Ipejenax mno P or Pk JI0 PC umo I

oT Rk no I, BeiBoguM Gopmyiy s aebura cKBa-

JKUHBbI, B BUIC:

1
(Pk R )”
1-n 1-n ’
RS —r"f1-n)
Texymast cKOpocTb (GHUIbTPAMK HEHBIOTOHOB-
cKkoit HedTH, OyeT:

Q=2sC ( (16)

1
n 1

(Pk — Pc) -
(@- n)(Rf” —r" )E r

A Temepp wmHTETpHpyeM muddepeHInaisHoe

v=C @

ypaBHenue (15) B Apyrux mpenenax mo P or Pk o
Pumor or Rk no I:
and R,
r
Q. — = J dpP
27hC ) v r" 5
U IMEEM:
1(0Q

T ]H(Ri‘” -~ rl‘”)z P, — P .(18)

(&mc
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IloacraBnsisi 3HaUeHUE Q u3 Gopmysl (16) mo-
Jy4yaeM CIEAYIOUUI 3aKOH pachpeeieHue TEeKYIIEro

TaBIICHUS P s JIPEHaKHOM 30HE KPYTOBOM OJHOPO-
HOM 3aJICKU:

1
P=P - (L-n)P, - PC)-(Ri_n _ I’H)ﬁ.

1

R =)

(19)

Hduddepenunpys Purs ¢dopmyne (19), mo-

Jy4aeM Clie/lyroliee BhIpaXeHHe U TEKYILEero Tpau-
CHTa JABJICHUS:

P _L-RoR) 1,

dr (len ko )% "
k c
A Tenepb ONpeIeTuM YaCTHIHYIO IPOIOIIKHTEb-
HOCTb MPOJBWKEHNUS 9TOI HEQTH OT TEKYILErO MOJI0-
xernst I 10 CKBaXKMHBL:

1
L (R =P )n .i=_£.(21)

LRI S A

Pasznensss Ha mepemennbie auddepeHinanibsHoe

ypaBHeHue (21) u pemias ero B mpeenax mo toor HYJIS
10 fumororr no I, yacTHyHas IPOAOIDKUTENb-

HOCTb MPOJABMIKCHUA H€(1)TI/I, NOJIy4aceTCs, B BUAC:

1
(o m(l - n)(Ri-n 3 [Cl-n )n -(r2 B rcz). -

C(Pk - Pc )H
Ipu I = Rk t=T unmeem:
1
1-n 1-n ),
_ m(l— n)(Rk _EC ) (sz _ rcz) (23)
C(R, —P.)n

ITo dhopmye (23) onpenensieTcst HOTHAS TIPOIOI-
JKUTEIBHOCTh IPOJIBIKEHUS HE(TH OT KOHTypa IHTa-
HHS 10 CKBakKMHEI [8].

BbIBOIBI M peKOMEHIALNH

1. Pemensl J1Be CTaIOHAPHO-THAPOCTATHYE-
CKHE 3aJlau¥l, B KOTOPBIX MPOLECCH (QMIbTPanny MOA-
YHHSIOTCS ToJibko OOmmemMy HenuHEHHOMY 3akoHy. B
3a/1a4ax MPOUCXOAAT MPOCThIE IMOTOKH (DMIIBTPALNH:
TUTOCKO-TIapaJljIeNIbHAsI U TUIOCKO-ParaibHasl.

2. Jlns ykazaHHBIX Bbilie ()OPM MOTOKOB (HITb-
TpallMiu BBIBEJICHBI BCE OCHOBHBIC pacdeTHBIE (op-
MYJIBI, XapaKTepU3yIOIINe 3TH MPOLIECCHI: 1ednTa, CKO-
pocTtH prIbTpanyy, rpafueHTa JaBJIeHHS 1 T. .

3. Otu (opMyIibl Hy>KHO HCIIOJIB30BATh TIPH pe-
IIEHUH Pa3JIMYHBIX NPAKTUYECKHX 3a7ad pa3paboTKH

T

3ajexeldl HEeHbIOTOHOBCKOM HE(TH, a TaKKe NpH CO-
CTaBJICHUH IIPOEKTa pa3pabOTKH HOBOT'O Pa3BEIaHHOTO
MECTOPOXKICHHS.

4. AmnHanmu3 BBIBEJCHHBIX (OPMYI ITO3BOISET BBI-
SIBUTH CIleIi(rIecKie 0COOCHHOCTH pa3padOTKH Io-
IOOHBIX 3aJIE’KEH, a TAKIKE MOYKET OBITh MCITOJIB30BaH
mpu pa3paboTke W BHEOPEHUH HEOOXOTMMBIX MEpO-
MIPUSATHH 110 TPEIYNPEXICHUIO U YCTPaHCHUIO HEXe-
JIaTeNbHBIX SIBICHUH.
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This paper is a brief overview of MIS's implementation on evaluating risks in both a project and a company
set up. Various types of risks both in a company set up and a project are viewed and analyzed independently to
gauge their effect on the number of working days and total budget. Tables indicating the name of risks, together
with both risks of project and risks of the company are drafted and compared to minimize high risks. This leads to
a quantitative assessment of the effect of risks on the expected number of working days and the total budget of the
project. Therefore, the paper is discussed sequentially from the introduction to discussion to conclusion. The ref-
erences and literature are duly cited to back the information and data with materials and sources.
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Introduction. The development of the infor-
mation society in the world and the introduction of the
latest information and communication technologies in
all spheres of public life is determined by one of the
priority areas of company development. The efficiency
of any company is largely determined by the complete-
ness and quality of its information support, the use of
which makes it possible to reduce material, financial,
time resources. One of the restraining factors in the pro-
cess of improving the management of the company on
the basis of information technology innovations is the
emergence of information risks, threats to information
security.

Review of publications on the topic. The main
task of organizing a risk management system in the ac-
tivities of any company is to promote the formation of
a system of protection against adverse financial conse-
quences, unforeseen events or adverse circumstances
arising in the course of economic activity. As a rule,
companies use various tools and instruments to imple-
ment a risk management system in their activities,
which directly depends on the established system of
stakeholders' interest in risk management and their in-
volvement in this process.

In[1, 14, 15] the concept of risk, the essence, com-
ponents and factors of formation of the risk manage-
ment system at enterprises are considered, as well as the
proposed models and methods of risk assessment, mon-
itoring and management.

In the article [13] proposed an information tech-
nology to form a risk base for the construction of com-
plex energy facilities, which can be used to collect in-
formation about the personnel risks of scientific pro-
jects and by analogy with the conflicts and behavioral
economics of these projects.

The article [3] is devoted to the study of modern
IT products and determine its specifics. The manage-
ment methodology has a wide range of business process
management tools. The authors consider the main busi-
ness process management systems: BPMS, which pro-
vides opportunities to implement business processes in
accordance with their formal model; IDEF standard
methodology of the ICAM family whose purpose is to
model complex systems, display and analyze the
model; ARIS, which allows you to create systems of
balanced scores and optimize business processes in ac-
cordance with these indicators; BPMN, the feature of
which is the ability to describe and model business pro-
cesses; BPEL standard created for the design and exe-
cution of business processes. Considered languages:
YAWL, which is used to formally describe business
processes; UML is a unified modeling language used in
the object-oriented programming system, it contains
object-oriented notations.

The article [6] is devoted to the risk analysis of IT
projects. The article defines the risks of IT projects,
classifies the key risks of IT projects and identifies the
main sources of risks of IT projects. The analysis of
risks of IT projects at introduction of information man-
agement system in realization of projects of the com-
pany is also presented. The possibility of risks of IT
projects during the implementation of the management
information system in the implementation of the com-
pany's projects is analyzed. And also the ways of mini-
mization of occurrence of risks of IT projects at intro-
duction of information management system in realiza-
tion of projects of the company are offered. Under ideal
circumstances, in modern organizations, project imple-
mentation reduces risks to zero. At the same time, in
modern realities, it remains necessary to take into ac-
count risks and manage them as part of the organization
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when implementing projects. Nevertheless, risk mini-
mization is effective for the dynamic growth of an or-
ganization or institution when implementing projects.
The current trends in information projects in today's
competitive world are fundamental and necessary for
any project-oriented organization to manage risks in in-
formation outsourcing projects in an ideally complex
task.

The article [5] is the analysis and implementation
of the information management system in the field of
educational institutions with the integration of different
types of activities from different departments. Accord-
ing to the results of the world market research, infor-
mation technology modern integrated HR systems pro-
vide the main functional blocks: information self-ser-
vice, process management training, management
process management, labor accounting, personnel man-
agement accounting, efficiency management and tal-
ent. Implementation of System Information Manage-
ment (MIS) for managing logos of technical institutes
in Libya. The information management system is an

important aspect that assists the Technical Institutes of
Management.

MIS is also known as management information
system, refers to a general information system that can
be primarily useful in decision making and can be used
and applied in such spheres as visualization, control,
coordination, and analysis of data/information in an or-
ganization [4]. Several resources including people,
technology, and processes, make up an MIS within an
organization [12]. To study and evaluate risks in a pro-
ject or an organization, MIS can be involved ignoring
its drawbacks.

The aim of this study is development of the math-
ematical model of information risk management in pro-
jects of MIS implementation.

Results and discussion. The table 1 below fea-
tures a summary of the high risks that have been re-
duced upon comparison between the project and com-
pany risks. Since they are common, these are the highly
probable risks that should be looked out for.

Table 1.

Comparing Risks of Project and Risks of a Company

No Risk name Risks of project Risks of company
. o (@) 5)
1 Poorly set expectatlon_s in terms of deliver Unclear deliverables that do not Permanent loss of
ables and having the right systems -
relate to business needs data

2 | Unclear roles and responsibilities

Unclear responsibilities in rela-

@) @)

tion to the project Ineffective IT audit

(5) (6)
3 | Poor data security Lack of support from the top Inaccurate decision
management automation
. . @ n
4 | Poor implementation process Improper implementation of the Infrastructure fail-
project deliverables ures

5 | Employee confusion

Lack of a detailed specification of

@) )

individual action steps Failed IT structure

6 | Improper strategy alignment

Unclear deliverables that do not

(4) @3)

relate to business needs Ineffective IT audit

Risks of Project, to evaluate risk management
mathematical model in various projects within organi-
zations, MIS implementation is involved despite hav-
ing several effects, including adverse impact, which
have a likelihood of effecting consequences on several
management operations. During the implementation of
MIS on projects, different risks are identified [11].
These risks harm the projects, especially those man-
aged by more than one person, to conduct an effective
research framework and critical issues. As a result, it
may be possible to make the applied strategies effective
on the target projects irrespective of the various risks
associated with the management's operations [9].

Thus, the appropriate formula helpful in obtaining
a risk management mathematical model is R=P*V
where; R is the cost of risk, P is the probability of oc-
currence of the risk, and V represents the value of losses
due to the risk [9].

Risks of Company, during the company MIS im-
plementation process, the overall performance metric is
projected to be affected by several risk factors based on
the projected profitability. The possibility of the occur-
rence of these risks varies depending on the technicality
and the type [7]. The projected resultant losses and
working days lost also rely on these probabilities and
their subsequent influence [8]. Similarly to the risk of a
project, assumptions are made when calculating the
value of loss and the expected number of days to be lost
in the event of the risk occurring. Firstly, the risk cost
is assumed to be $200000. Secondly, the projected
number of days to be lost is assumed to be 10. The same
formula of R=P*V is applied in calculating the value of
loss caused by the risk.

Assumptions were made to calculate the prece-
dented losses from the risk occurrence and total work-
ing days to be lost as a result of the occurrence of the
risk. The risk cost was assumed to be $150000. Besides,
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it was assumed that expected number of working days
would be 16 days.

Since R=P*V; V=R/P. Thus, for risk 1 (unclear
project responsibilities), the expected value of the loss
is $214285.71, calculated as 150000/0.7. This formula
applies to the rest of the risks highlighted in the tables
above.

Similarly, it is important to calculate the working
days expected to be lost as a result of the risks. Working
days expected to be lost given by the ratio of the prob-
ability to influence multiplied by the estimated working
days. For instance, the expected working days lost for
risk 1 would be (0.7/0.8)*16, which is 14. The same
formula applies to the other risks as shown in table 2.

In the implementation of MIS, the probability of
risks is inversely proportional to the losses expected as

a result of the risks. For instance, for risk 1 having a
probability of 0.7, the expected value of the loss is
214285.71. At the same time, a decrease in possibility
raises the amount of risk that could be faced during the
project implementation due to a higher possibility of
risks occurring. For example, for risk 5 with a probabil-
ity of 1, the value of the loss is as high as 1500000.

In contrast, the number of days lost due to the risks
is directly proportional to probability and inversely pro-
portional to the influence of risks. In the sense that an
increase in probability results in a corresponding in-
creases in the number of expected days lost, while an
increase in the influence of risks leads to a correspond-
ing decrease in the same. For example, risk 1 and risk
5 have the highest and lowest expected working days
lost, respectively as shown in table 3.

Table 2.
Quantitative Assessment of Projected Losses from the Project Risks
Probability | Influence The expected loss The expected
No Risk name y from the occurrence | working days
(0-1) (0-1) . .
of risk, $. we will lose
1 Unclea_r responsibilities in relation to 0.7 0.8 214,285.71 14
the project
5 Improper implementation of the pro- 05 0.7 300,000.00 11
ject deliverables
3 L_aqk ofa de:talled specification of in- 05 0.8 300,000.00 10
dividual action steps
4 Unclegr deliverables that do not relate 05 0.9 300,000.00 9
to business needs
5 | An inexperienced project manager 0.1 0.9 1,500,000.00 2
6 PrOJect_team members lack the neces- 04 08 375,000.00 8
sary skills
7 rl;]z;cnli of support from the top manage- 06 08 250,000.00 12
8 An inactive human resource manage- 0.2 0.9 750.000.00 4
ment department
Table 3.
Quantitative assessment of projected losses from the occurrence of risk
. Probability | Influence | The expected loss from i e_xpected
No Risk name . working days
(0-1) (0-1) the occurrence of risk, $. .
we will lose
1 | Failed IT structure 0.8 0.9 250,000.00 14
2 | Artificial intelligence risks 0.4 0.5 500,000.00 8
3 | LostIT assets 0.9 0.8 222,222.22 9
4 | Ineffective IT audit 0.5 0.9 400,000.00 6
5 | Service unavailability 0.4 0.5 500,000.00 8
6 | Profit shortfall 0.4 0.6 500,000.00 7
7 | Capacity management failures 0.7 0.9 285,714.30 8
8 | Configuration risks 0.5 0.5 400,000.00 10
9 | Legal risks 0.5 0.5 400,000.00 10
10 | Partner failures 0.4 0.5 500,000.00 8
11 | Permanent loss of data 0.7 0.8 285,714.30 9
12 | Inaccurate decision automation 0.8 0.9 250,000.00 9
13 | Infrastructure failures 0.5 0.7 400,000.00 7
14 | Physical security issues 0.4 0.5 500,000.00 8
15 | Physical security issues 0.4 0.5 500,000.00 9
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The cost of risks determines the expected loss
value, calculated at an assumed value of 200000 dollars
without considering the risks likely to occur. According
to the table above, the highest value of loss projected is
$500000, likely to be caused by six company risks, each
having a probability of 0.4. Besides, the majority of the
risks have a projected loss ranging between $222222.2
to $400000. It is evident that the highest probability and
highest influence of 0.8 and 0.9, respectively, causes
the highest number of working days lost. Thus, to lose
the least number of days, the probability has to be low
while the influence must be high.

Generally, the evaluation of the total risk-based on
a mathematical model of information risk management
concepts is measured in terms of money (the overall
budget) and in time, usually the number of working
days. These two variables are required by the project
and the company to operate successfully based on the
MIS implementation outcomes of various risks [8].
Many project implementers apply the following for-
mula to evaluate the value of the total risk that is prone
to both projects and company:

Total Risk= Company Risks+ Project Risks

The calculation of these risks' values depends on
the probability matrix that contains the cost of loss that
those risks may cause to the company and project. The
intensities of these risks are evaluated with the color of
the zones, which are red and yellow.

Therefore,

Total Project Risks = Project Yellow risks + Pro-
ject Red Risks.

The sum of Yellow risks of the project is given by;

Total risk = (The projected cost of risk X

Probability range) No. of risks
Influence
Total risk = Risk 6 + (Risk 5 + Risk 8)
(150 000 x ) (150 000 x —) 2=

$.(42,857.14 + 66 666.67) = $. 109,523.81
Total risk = (The projected cost of risk X
Probability range) No. of risks
Influence
Total risk = (Risk 1,2,3 & 7) + Risk 4
(150,000 x 22) 4 + (150,000 x 22) 1 =
$.(171,428.57 + 33,333.33) = $. 204,761.90
Total risk of the Project
= $.109,523.81 + $.204,761.90
=$.314,285.71
=$.314,285.71
The Total Company Risks
= Company Yellow Risks
+ Company Red Risks
Total risk = (The Company cost of risk X
Probability range) No. of risks
Influence
Company Yellow risks
= (Risk 2,5,8,10,15,& 14)
+ Risk 6

(200 000 x )7 + (200 000 x—)1 =

$.(560,000.00 + 57 142.86) = $. 617,142.86
Total risk = (The Company risk X

Probability range .
———— ) No. of risks
Influence )

Company risk = Risk 13
+ (Risks 1,3,4,7,11,& 12)

(200000x )1+(200000x )6_

$.(57,142.86 + 266 666.67)

Company risk = $.323,809.53

Total Company Risk
=$.617,142.86 + $.323,809.53
=$.1,255.238.10

Finally, to evaluate the value of the project budget
which is determined by the risk Reserve, we use the fol-
lowing formula;

Project budget Reserve = Total project — Cost of
Risk

=$. 1,255.238.10 - 150,000

=$.1,105.238.10

A project budget is an important item in project
management. This is because it helps implementers and
managers account for the management costs and helps
them achieve success in the various projects under-
taken. The development of a project budget entails col-
lecting the needed financial data regarding various risks
which the implementers may experience during project
implementation [10]. Generally, it usually succeeds a
feasibility study on various project plans that highlight
such parameters as estimates for cost and expenses, de-
cision-making procedures for implementation, and the
final overall cost to make the budget adequate. Also,
the implementation of MIS enables the various project
managers to be sure that the financial resources for run-
ning the intended budget structure are well taken care
of in the budget. To achieve this, money that is deemed
to be enough for the entire project is allocated. The pro-
ject implementers should all the time utilize the deliv-
erables performance data and estimates for overall
costs.

Similarly, project analysis is equally essential as it
aids in reviews gauging to keep the project on the right
course [8]. This streamlines the work of the managers
by easing the process of comparing the project perfor-
mance cost, number of resources, and project finances
as stipulated in the budget. Thus, the business manager
is tasked with constantly updating the project budget
whenever the risks occur to prevent imminent disrup-
tions that may cause project delays.

Also, adequate time is essential to complete a pro-
ject. Thus, time should be properly and adequately al-
located to complete projects on time. Having a proper
schedule not only aid in planning but also ensures that
risks associated with the implementation of the project
are avoided. Project duration, proposed budget, and
other resources are the variables that should determine
the estimated timelines of a particular project [2]. Be-
sides, it is essential for the project manager to break-
down the project schedule structure in terms of activi-
ties and the days the project would require.

Results and discussion. It is vital for the manager
to break down and arrange a working schedule to avoid
collision of the project's various activities. The time-
lines should be as simple as possible to be easily inter-
preted by all parties. This enables the involved parties
to plan their time well and allocate adequate time for
their assigned tasks. This, therefore, requires the pro-



The scientific heritage No 65 (2021)

11

ject's estimated deadline to be decided upon the reali-
zation of adequate resources, including skilled person-
nel needed to carry out the project. This implies that an
increase in resources leads to a corresponding decrease
in project completion duration and subsequently re-
duces all the possible risks that are likely to harm the
project. It is, therefore, to conclude in summary that the
project timeline is key to finishing a quality project with
minimum risks.
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To ensure the stable operation of telecommunications devices and, as a result, to provide consumers with

services of the required quality, a monitoring system has been created. There are known methods of building
monitoring systems, the implementation of which should be transmitted through the channels of the telecommu-
nications system (TCS) large amounts of additional information, which leads to an increase in the duration of the
control cycle of the TCS. In order to reduce the duration of the control cycle of the TCS, the authors of the article
developed an approach to solving the problem of assessing the state of the TCS of JSC "UTY" by the spectral
characteristics of the message transmission process (data packets or data frames). The results obtained in the course
of the study show that changes in the time of transmission of messages (packets or data frames) and the type of
distribution of its deviations from its average value, as a rule, are caused by changes in the operating conditions of
the TCS channels.

Keywords: Telecommunications system, normal distribution law, exponential distribution law, TCS control
cycle duration.


https://doi.org/10.24412/9215-0365-2021-65-1-11-14

12

The scientific heritage No 65 (2021)

1 Introduction

One of the main tasks of the management of tele-
communications systems (TCS) of JSC "UTY" is the
task of assessing the state and readiness of the system
to provide users with services of a given quality. This
task is solved by creating and ensuring the functioning
of the Unified Monitoring and Administration System
(UMAS). The approach implemented here is based on
the observation of the values of the electrical parame-
ters of the network elements. This leads, as a rule, to
the need to transmit a significant amount of additional
information through the channels of the TCS of JSC
"UTY", and the task of processing the data obtained in
this case, with an increase in the number of nodes in the
network, is NP- difficult. This circumstance leads to the
fact that the duration of the management cycle of the
TCS of JSC "UTY" becomes unacceptably long. At the
same time, the integral characteristic that reflects the
state, conditions and quality of functioning of the TCS
of JSC "UTY" is the time of successful transmission
(delivery) of messages (packets or data frames), which

functionally depends on the state and degree of opera-
bility of network elements. Therefore, the measurement
of the message transmission time indirectly character-
izes the state of the network elements and can allow,
subject to prior training of the monitoring system, to
establish the current state of the TCS during its opera-
tion without transmitting additional information. In or-
der to reduce the complexity of mathematical calcula-
tions and reduce the amount of technological infor-
mation transmitted through the channels of the TCS of
JSC "UTY", an approach to solving the problem of as-
sessing the state of the TCS of JSC "UTY" by the spec-
tral characteristics of the message transmission process
(data packets or data frames) is considered below.
2 The proposed solution to this problem
Consider the pulse random process T (t) , formed

by the observed and recorded at each network node
counts of the time of receipt for transmission and recep-
tion of a message (packet or data frame), assuming that
the pulse amplitude is equal to one (fig.1).

Figure 1. Pulse random process T (t)

We also assume that the period of receipt of messages for transmission is a random variable equal to T . Since
for a sufficiently large period of time TN , during which 2N +1 messages were received, with the mathematical

expectation T and the variance of the time intervals between arrivals o7, itis true [1]:

ko,

T, =2N +DT +k 2N +1=02N +DT|1+ —— [~ (2N + DT 1
v = ( ) o7V ( )( mj ( ) (1)

Then, without losing the generality of further reasoning, we can assume that 7 = CONSt. Pulse duration T,

n=12N —1 inarandom process T (t) corresponds to the time of message transmission (data transmission) on

the TCS channel. Energy spectrum F (@) the specified random process is determined by the (2):

F(w) :é{Ko(a))_ Kw(a))+‘P(a))+2T—7zKoo(a))i5(a)—2—ﬂr} )

= T

where: K (o) = plirgl ” Xyg(ox)g(awy)w,, (X, y, pT)dxdy

(p—>x) 00

g(wX) — spectral density of the function describing the pulse shape;

@, (X), @, (X, Y, pT) - One-dimensional and two-dimensional distribution functions for the transmission

time of a message (packet or data frame) [1].

Since in our case the shape of the pulses is rectangular, then

Xg(ax) = .l[xexp(—ia)t)dt = Jx'exp(—ia)u)du =

1—exp(—iax)
)
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which means

K, (@) = = [ [1-exp(-iex)TL—exp(-iay) e, (x,, pT)dxcly =

= L v 0, (0o pT) -0, (@)explior,) - O, (~w)exp(-iwz,)]
w

where ©,_(@,—m, pT), O, (@) — two-dimensional and one-dimensional characteristic functions of the
random deviation of the transmission time of a message (packet or data frame) from its average value 7, .

By defining the limit transitionat p =0 u P —> 0 values K (@) and K (@), we obtain an energy
spectrum that includes a discrete (3):

4 : : d 271
Fy(@) =~ 146, (@) -0, (@) explion,) -0, (-)exp(-ior) | Y. s@-"5) @)
U HENIPEPHIBHYIO

Fu(@)=— 2o, (o |

the components of the message transmission process over the TCS channels under the assumption that the
transmission time changes are independent and represent white noise [2-3].
If the random deviations of the message transmission time (packets or data frame) are described by the normal

distribution law with the variance Gf and the correlation coefficient Rpr then:

);

2

2
0, () = exp(- =2

2
®,, (@, ®,pT) = exp{— 025 (0? +2R @, + 0 )} ;
and
1-exp(-c’®®) +exp(-c’® )2{26 o iR cos pa)T}+
F(o) =2 |

T

+ Z_I_—” (L+exp(—o’w®) —2exp(— o

@ )COSa)TO)Zé'(a)—ZTﬂr)
r=1

Similarly, with the deviation of the message transmission time, obeying the exponential law, we have:

1

0, (0)=—""—;

(@) 1-2io.m

0, (o,-w,pT)= L :

SR 1+4c’0’(1-R2) "

sin2 2%
2 | 40’0 27 2tl0’ o 20.sinwr
F(w)= i —.— + 0+ o a)—
() o’T |1+4c’0® T 1+d0’e’| o’c, ot} Z (
4
a with a uniform distribution of transmission time deviations:
2 sin? wT 27r sin oT sm 20T
F(w) = 1- 1-2 CoSwrt, + o) a)——
(@) o’T a)ZT2 { ol oF }Z ( )

Figure 2 shows the evolution of the spectrum of the message transmission process over a TCS fragment that
functions under conditions of random and antagonistic influences.
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Figure 2. Change in the energy spectrum of the TCS during the operation time

4 Conclusions

The results obtained show that changes in the time
of message transmission (packets or data frames) and
the type of distribution of its deviations from its aver-
age value are usually caused by changes in the operat-
ing conditions of the TCS channels. That is, with the
preliminary training of the monitoring system based on
the spectral evaluation of the transmission process, it
becomes possible to establish the state of the TCS with-
out additional information exchange, identify the con-
ditions of its functioning, as well as quickly identify the
failed elements of the TCS.
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PacripocTpaHeHne NMEPCOHANBHBIX KOMIIBIOTEPOB
BO BCEM MHpE IPHUBEIIO K BO3PACTAHUIO BIMSHUS UX Ha
o6mectpoll. Korma KoMIbIOTEpHI CTanu cpeacTBaMu
TIOBCEIHEBHOTO OOIIEHUS M PaOOTHI, BO3HUK OCOOBII
KJIacC JIFOJIEH, KOTOPBIX TENeph Ha3bIBAIOT XaKepaMHu.

Xakep — 3TO NPOTrpPaMMHUCT, HAMEPEHHO 00XO0/s-
IIMHA CUCTEMBI KOMITBIOTEPHOI Oe3omacHocTH [2]. Xa-
KEPOB MOYKHO YCJIOBHO pa3/Ie/IuTh Ha YEPHBIX U OENbIX
B 3aBUCHMOCTH OT HMX JICHCTBHI Ha CHCTEMBI Oe3omac-
HOCTH.

Benplit xakep - 3TO CEHUAIKUCT IO KOMITBIOTEP-
HOW 0e30MacHOCTH, KOTOPBIH CHEIMAM3UPYETCsS Ha
TECTUPOBAHUH 0€30MaCHOCTH KOMIIBIOTEPHBIX CHCTEM
[2].

UepHblii Xakep - 3TO CIEUUAINCT, KOTOPBIA MOXKET
B3JIOMaTh JI000H KOMIBIOTEp, CETh WM CHUCTEMY,
9TO0BI YKPacTh AaHHBIC U NMPOJATh UX WM HCIIOJIB30-
BaTh JII COOCTBEHHOM BBITOIBI [2].

B XXI Beke xakepamu IpUHATO HAa3bIBATh JIIOJEH,
NPUYUHSAIOMMX (UHAHCOBBIM yIIepO MONb30BaTENsIM
KOMITIBIOTEpHBIX ceTed u rocynapctBy [3]. Ilocnen-
CTBHS UX JCATENBHOCTH SIBJIsICTCS (PMHAHCOBOE 00ora-
IIEHNE ¥ NOTyYeHNE TPUBATHOW MH(POPMALIH.

Pabota B KauecTBe Xakepa SIBISETCS YTOJIOBHBIM
npectymuieHueM. [1o 3akoHy [4] B370M KOMIBIOTEPOB,
ylaJIeHHe TUIHON MH(POPMAINH U JaHHBIX, BBIITYCK U
pacimpeHre BPEeJOHOCHBIX MPOTPaMM KaparoTcsl BbI-
cOKUMH ITpadamu, a TAKIKE TIOPEMHBIM 3aKIF0USHUEM
M0 HECKOJIbKHM CTaThsIM:

1. ®enepanpHBIM 3aKOHOM OT 7 nekabps 2011 r.
N 420-®3 npunsta crates 274. Cratbst 274 YK PO —
HapylIeHUe MPaBUII HKCIUTyaTal[uM CPEACTB XPaHEHUS,
00paboTku MHPOPMAITUH, a TaKKe MPaBUI AOCTyIa K
MH()OPMAMOHHO-TEICKOMMYHHUKAIMOHHEIM ~ CETAM,
MOBJIEKIIEE YHUUTOXKEHHUE, OJIOKMpOBaHNEe, MOAN(HKa-
IO JINOO KONTMPOBAaHNE KOMIIBIOTEPHOH HHpOpManu
HakasbIBaeTcs IITpa)oM B pasMepe 0 MATHCOT ThICTY
pyOneii nim B pasmepe 3apabOTHOI IIIaThl UM HHOTO
JI0X0J1a OCY>KACHHOT0 3a IIEPHOJ] 10 BOCEMHAALIATH Me-
CSIIIEB.

2. ®denepanbHbIM 3aKOHOM OT 7 aekadpst 2011 r.
N 420-@3 npunsta cratbs 272. Cratbst 272 YK PO —

HE3aKOHHBIM JTOCTYI K KOMITBIOTEpHOW HH(OPMAINH
HaKa3bIBaeTCs MWTPadoM B pazMepe IO ABYXCOT THICSY
pyOJIeii uiu orpaHMYeHEM CBOOOIBI Ha CPOK JIO IBYX
JeT, b0 TPUHYAUTENFHBIMI paboTaMu Ha CPOK IO
JIBYX JICT.

Y1006l M30eXkKaTh YrOJOBHOW OTBETCTBEHHOCTH,
B3JIOMIIMKK (UKCHPYIOT cBoM IP-ampeca Tak, 4ToObBI
UX caMHX M UX pabOTy MOXXKHO ObUIO OOHApYKHTH,
HAWTH U OCTAHOBUTH B IPYTHX CTPaHax, II¢ HET COOT-
BETCTBYIOIIEH 3aKOHOAATENbHOI 0a3pl, HO HECMOTPS
Ha TaKWe MeEpPHl IO CKPBITHIO OT OTBETCTBEHHOCTH,
60pp0a MpoJ0IDKAeTCsl C HEMOCTOSHHBIM yCrexoM [5].

B cBsA3u ¢ manzeMued KOJIMYECTBO XAKEPCKHUX
aTaK 3HAYUTENFHO YBEIUYIIOCH. B Hawane mepBoro u
B KOHIIe BTOporo kBaprana 2019 - 2020 roga Belaens-
JOTCS CIIeIyIOIIUe MyHKTHI [6]:

1. VYBemuumiach 10N aTak, HANpPaBJICHHBIX Ha
MIPOMBIIIJICHHOCTb.

2. CTONKHYBIIMCH C TIJ00aJbHOW NpOOIEeMON
COVID-19, 6b110 3adukcupoBano 16% aTak ¢ UCHOIb-
30BAHUEM METOJOB COLUAJIBHON HH)KEHEpUH. boiee
Tpetr u3 36% U3 HUX He OBUTH CBSA3aHBI C KaKOH-T100
otpacibio, 32% aTtak OBUTH HAIIPaBIICHBI IIPOTHUB YaCT-
HBIX JHI, a 13% ObUTH rocynapcTBEHHBIME yUpexkK/ie-
HUSMH.

3. TposHCKHe mporpamMmbl coctaBuid 39% ku-
Oeparak C HCIIOJF30BaHHEM BPEIOHOCHBIX MPOTPaMM
IIPOTUB OPraHU3ALMM.

4. Manunynsamus  myOnukanueidl  yKpaJeHHBIX
JAHHBIX U MTpadsbl 32 HapyIIeHUE 00IIEeTo periiaMeHTa
3aIIUTHl JaHHBIX TEMeph MPAKTHUKYIOTCS HE TOJBKO
oreparopamMH BHPYCHBIX MPOrpaMM, HO M JIPYTUMH
3IMOYMBIILICHHUKaMH.

5. KommuecTBO aTak BO BTOPOM KBapTaye yBEIH-
9III0Ch Ha 9% 10 CPaBHEHUIO C MEPBBIM KBapTaJIoOM U
Ha 59% 10 CpaBHEHUIO C aHAJOTMYHBIM IMEPHUOJOM
2019 roma. Anpens u mait 2020 roxa craau pekopa-
HBIMH 110 KOJIMYECTBY YCHEUTHBIX KHOepaTak (PUCYHOK
1). D10 cBsI3aHO C TSDKEIOW PMHUIEMUOIOTUIECKON U
SKOHOMHYECKOH CUTyalMel B MUpe, KoTopas ynaia 3a
9TH MECSIIIBI.


https://base.garant.ru/70103074/1cafb24d049dcd1e7707a22d98e9858f/#block_1189
http://www.consultant.ru/document/cons_doc_LAW_161817/#dst100025
http://www.consultant.ru/document/cons_doc_LAW_161817/#dst100026
http://www.consultant.ru/document/cons_doc_LAW_161817/#dst100027
http://www.consultant.ru/document/cons_doc_LAW_161817/#dst100027
http://www.consultant.ru/document/cons_doc_LAW_161817/#dst100028
http://www.consultant.ru/document/cons_doc_LAW_381500/5c337673c261a026c476d578035ce68a0ae86da0/#dst978
https://base.garant.ru/70103074/1cafb24d049dcd1e7707a22d98e9858f/#block_1187
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Pucynox 1 — Konuuecmso amax 6 2019 u 2020 200ax no mecayam

Xakepbl B CBOCH MESTENBHOCTH PYKOBOIACTBY-  «XaKTHBH3M», «KHOEpBOHHa». B MOMEHT maHmeMuu
F0TCSl MOTHBaMU [7]. MoTHuBBI MOTYT OBITh pa3Horo xa-  mepBoro kaprana 2020 roja, xakepsl HMEITH CIIeTy o~
KpakTepa, HampuMep, <«IIyTKa», <«IOOOMBITCTBOY,  Iue MOTUBBL «lloiydeHne naHHBIX», «DUHAHCOBAs
«IpUOBLTEY, «cOOp NaHHBIX», «(DHHAHCOBAs BBHIFOJA»,  BBIFOJa», «XaKBaTU3M» (PUCYHOK 2).
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B Opuanueckue nuua YacTHele nvua
Pucynox 2 — Momuewi 310yMbluiieHHUKO8 8 MOMeHm nanoemuu (005t amax)

MortuB «Ilosy4eHus JaHHBIX» ObLI OCHOBHOM 11e-  NBITAJIHCH 3aMOJY4YHUTh JJAHHBIE YaCTHBIX U IOpUNYe-
JBI0 B MOMEHT NTaHAEMHUHU. XaKepbl BCEMH CIIOCO0aMU  CKHX JIUI (PUCYHOK 3).
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Pucynox 3 — Tunwt ykpadennwvix 0anHvix

YroObl OrpaHUYHUTh IPUUUHSIOMINH yiiepO aTaky,
Kbl YeJOBeK JOJDKEH 00€30IacUTh CBOM JICH-
ctBHs. O05S3aTENBHO CIEAYeT BBIOIHUTD CIIeTyIONne
MEpBI IPETOCTOPOKHOCTH [8, 9] mpu B3auMoIeHCTBUU
C YCTpOMCTBaMH, UMEIOLIUMH BBIXOJ B HHTEPHET:

1. ABropmzamms, perucTpamys Ha JIOOOM u3
CalTOB JTOJKHA TPOXOIUTH CIEAYIONMIEM 00pa3oM, cie-
IyeT MPUIyMaTh CIOXHBIH Iapoib, 4ToObl oOe3oma-
CUTH JOCTYI K NEPCOHANBHBIM JaHHBIM, TaK)Ke PEKO-
MEHJIyeTCsl HCIIOJIB30BaTh MPOrpaMMBbI JUIS CO3AaHUS
naposieii, takue kak: «AZPPasswordy, «GenPassy,
«KeePass Password Safe».

2. Tlpu npoBepke yBeIOMIIEHMH B IOYTOBOM
SLIMKE, MO0 B JPYroM JIFOOOM MCTOYHUKE, TIe MPH-
CYTCTBYIOT II€pCOHAJIbHBIC JaHHbIC, HE CIIEAyeT Iepe-
XOJUTB IO NPEAOCTABISIOINAM CCBUIKAM Ha 9y)KHE HC-
TOYHHKH, TaK KaK 3TO MOXET HAaHECTH yuiepO Bammm
JIaHHBIM.

3. CnenuThb 3a MPOrpaMMHBIM OOECHIEYeHUEM, a
MMEHHO, CIIelyeT OOHOBIISATH 3aBOJICKHE IPOrPaMMBI 1
MIPOTPaMMBbI KOTOPBIE YCTaHOBIICHBI U3 BHE, KAK MOXKHO
qaie.

4. OOpamath BHHMaHHE Ha pPEKJIaMHbIE CTpa-
HUIIBI, KOTOPBIE MOTYT 3aHECTH BPEIOHOCHYIO IpO-
rpaMMy Ha OIPENEIEHHOE YCTPOHCTBO.

B OonpmMHCTBE CIy4aeB IOJIB30BAaTENN HE Iy-
MaroT 0 0e30MacHOCTH B CETH, ITO3TOMY JIFOJH TIOTIa-
JIal0T B JIOBYIIKY 4epHOro xakepa. Ilpu mepexone mo
HEHU3BECTHBIM CCHUIKaM, I0JIb30BaTENb ¢ OOJIBIION Be-
POATHOCTBIO MOXET MOAXBATUTH BPEIOHOCHYIO IPO-
rpammy [10], 1160 TPOSHCKYIO BUPYCHYIO IPOTpaMMy,
KOTOPYIO aHTHBHUpPYC HE B CHJax OyAeT yCTPaHWTh.
TpostHCKas BUpyCHasi MporpamMma MOKeT OBITh He3a-
METHa, OHa aJJalTHpyeTCd K IPyTUM IporpaMMam, 9To
B JJaJIbHEHIIIEM MOKET HAHECTU 3HAYMMBIH YPOH KOM-
MBIOTEPY.

OneMeHTapHast (YHKIHMA TPOSHCKOH BHPYCHON
MPOTPaMMBI - OTCIIEKUBATh ACUCTBUS, TJ€ W KakKue
NEepCOHANbHBIE JAHHBIE MOIb30BATENb BBOIUT.

[IporpammHOe o0ecrieueHne yCcTpOHCTBa JOJIKHO
ObITH 0OHOBJIEHO, YTOOBI B CIIy4ae MPOHUKHOBCHHUSI BU-
pyca U3 mI00aNbHOM CeTH WM KpaWHEero MCTOYHHKA,

BHUPYC HE UMEJI BO3MOKHOCTHU CKPBITHCSI OT aHTUBHUPYC-
HoOU mporpammsl [11]. OOBsICHETCS 3TO TEM, 4TO KO-
I/la CYIIECTBYIONINE BUPYCHBIC 0a3bl HCU3BECTHBI aH-
TUBUPYCY, OH X HE TPOTACT, IPUHUMAS 32 IPOTPaMM-
HOe o0ecTieYcHrEM.

[MomBomst WTOT, BAXKHO OTMETHTH, YTO AJIS TOTO,
9TOOBI HE MOTIACTHCS Ha XUTPBIC 3aMBICIIBI YEPHOTO Xa-
Kepa, Heo0X0AUMO COOIIIOAaTh OCHOBHEIE MEPHI ITPE0-
CTOPO’KHOCTH TIPU HCHOJB30BAHHM KOMIBIOTEpa: OT
perucTpaIyy B CeTH 10 BHUMATEILHOTO OTHOIIEHUS KO
BCEM TIpejJiaraéMbIM B CE€TH ncTtouHukam [12]. B cra-
The NpPHBEJCHA MH(POPMAIHS O TOM, KaK XaKephl HC-
MOJIL3YIOT JINYHYIO HH(POPMAIIHIO B CBOMX MHTEpEcax,
B&XXHO OTMETHUTh, YTO 3TO CBS3aHO ¢ TeM, 4yTo B XXI
BeKe MH()OPMAIIMOHHBIE TEXHOJIOTUU JIOCTUTIIN BBHICO-
KOTO YPOBHS YEJIIOBEUSCKUX TOTPEOHOCTEH.
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The article shows that real-time face recognition using facial orientation using the Keras, Tensorflow and dlib
libraries is one of the most effective methods and is suitable for beginners in facial recognition. The methods used
in facial recognition are sufficiently studied, and the resulting result is reflected in the article. Using the cosine
matching formula, a person is defined in real time in Python.

Keywords: real-time face recognition, algorithm, Keras, Tensorflow library, cosine matching, neural net-

work, Python.

Introduction. The issue of formalization and au-
tomation of the process of recognizing a person's face
remains relevant in the early stages of development of
the model recognition system and to this day. However,
over the past decade, the number of research and pub-
lications on this topic has increased several times,
which indicates the urgency of the issue.

One of the practical applications of model recog-
nition theory is facial recognition, the task of which is
to automatically localize the person in the image and
identify the person with the person.

The first face recognition systems compared only
two-dimensional images from a database with an image
captured by a camera. The accuracy of identification
was highly dependent on external factors, including
lighting and foreshortening, while a person had to be
sure to look into the camera. Then they were replaced
by systems based on 3D recognition. Depending on the
software, the algorithms take into account a different
number of unique facial characteristics, including the
shape of the cheekbones, the length of the nose, the
distance between the eyes or from the chin to the
forehead, and more.

All modern face recognition technologies use
systems that learn using test images. For training, bases
with images containing faces and not containing faces
are used. Each fragment of the investigated image is
characterized as a vector of features, with the help of

which classifiers (algorithms for determining an object
in a frame) determine whether this part of the image is
a face or not.

In 2020, the use of facial recognition technology
starts with mobile apps and financial services and does
not end with safe cities projects, military developments
and self-driving cars. And this is not counting stores
without sellers in China and the USA, where cameras
read what products the buyer goes to the exit with, and
money for the purchase is automatically debited from
his card.

Methods and forms of research. The main
purpose of the work is to improve the accuracy and
speed of face recognition in real-time video streaming,
to determine the data structure of the neural network
with the help of Tensorflow and Keras libraries.

Using the Haar Cascade to identify a person in real
time was an effective method for me.This is because
Haar Cascade classifiers are an effective way to find
objects. This method was proposed by Paul Viola and
Michael Jones in their article "Quick Object Detection"
using an extended cascade of simple objects. The Haar
Cascade is a machine learning method that uses many
positive and negative images to train the classifier.

The main requirement for using the Haar Cascade
is that the computer has Python, Matpotlib and
OpenCV libraries installed. You can see that these
libraries are installed in Figure 1.


https://doi.org/10.24412/9215-0365-2021-65-1-18-22
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@ File Edit View Help camera.py -

base_camera.py
[import cv2
from base_camera import BaseCamera

app.py camera.py

from time import localtime, strftime
import os

import time

import numpy as np

import cv2

import sys

import glob

from func import FaceControl

-\Desktop\Face_Verification

func.py

faceCascade = cv2.CascadeClassifier('Cascades/haarcascade_frontalface_default.xml')

Fig. 1. Import the required libraries and packages

The symbol of Haara is calculated for the adjacent
rectangular areas. In the standard method of Viola-
Jones, rectangular primitives depicted in Figure 2 are
used.

Fig. 2. Primitives of Haara

The calculated value of F is the sign of Haara
F=X-Y, 1)
where X is the sum of the brightness points of the
point covered by the primitive part, Y is the sum of the
values of the brightness points covered by the dark part.
The calculation uses the concept of an integrated image,
considered above, and the signs of Haara can be
calculated quickly, over a period of time. The use of
signs Haara gives a point value of the change in
brightness along the X and Y axes respectively.
The number of signs of Haara is not suitable for
training or classification, for the description of the

object with sufficient accuracy it is necessary to have a
large number of signs. Therefore, the symptoms of
Haara are performed in a cascading classifier, which
serves for the rapid disposal of the window, where the
desired object is not found, and the result of "truth™ or
"lie" relative to the object is found.

In my work, | use the formula for Cosine similarity
with the Haar cascade. Cosine similarity is a measure
of collision between two vectors of pre-bilge space,
which is used to measure the cosine angle between
them.

The cosine of two nonzero vectors can be obtained
using the Euclidean dot product formula:

A-B = Al IBllcos8.  (2)

Given two feature vectors, A and B, then cosine
similarity, cos (), can be represented using dot product
and norm:

3 ; . AB 27.7'_ A:B;
similarity = cos 8 = — i=14iBi

Al Bl J2?=1 a2 \/2?21 B?

In the case of information retrieval, the cosine sim-
ilarity of the two documents ranges from 0 to 1, since
the frequency of the term (weight tf-idf) cannot be neg-
ative. The angle between two vectors of the frequency
of a term cannot be greater than 90 °.

One of the reasons for the popularity of cosine
similarity is that it is effective as an evaluative measure,
especially for sparse vectors, since only nonzero di-
mensions need to be considered.

Cosine similarity is written in Python as shown in
Figure 3.

3)
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B File Edit View Help camera.py - ..\Desktop\Face_Verification

app.py base_camera.py func.py
cosines=[]

for i in range(len(a)):

print(cosines[minimum])
print(ph[minimum])

text="not found'
idx=1len(a)

camera.py ®

cosine_similarity = fc.findCosineSimilarity(imgl_representation, a[i][1])
cosines.append(cosine_similarity)

minimum = cosines.index(min(cosines))

cv2.putText(frame, str(ph[minimum][:-3]), fontFace=cv2.FONT_HERSHEY_SIMPLEX,
fontScale=1, org=(x, y-15), color=(255,0,08), thickness=3)

if float(cosines[minimum])<0.2:
text=str(images[minimum])

if float(cosines[minimum])>0.35

pathname=0s.path.basename()

write_name = 'dataset/new_face.'+str(idx)+'.Jjpg’
cv2.imwrite(write_name, face)

= m} X

Fig. 3. Using the cosine similarity formula in face recognition

Results and their discussion. | used Keras, Ten-
sorflow, OpenCV libraries for real-time video identifi-
cation. Keras is an open source Python library that
simplifies the creation of neural networks. OpenCV is
an open library of computer views for image analysis,
classification and processing. It is widely used in lan-
guages such as C, C ++, Python and Java. TensorFlow
is Google's ML-framework for designing, building and
learning advanced learning models. TensorFlow is
good for complex projects such as multilayer neural
networks. It is used for images and text applications
such as voice recognition or Google Translate.

After installing all these programs and modules,
we write the code to the facial recognition system.
When creating a facial recognition system, we will need
pre-made images. Thus, a comparison is made on the
basis of pre-stored data in facial recognition.
Identification is done through Anaconda.

The first thing to do after opening the terminal is
to run the created conda environment. | have a conda
environment called "diplom". Then we go to the
directory where our file is stored and run the app.py file
in python. This can be seen in Figure 4.

B Anaconda Prompt (miniconda3) - python app.py

zym>conda activate diplom
plom) C >cd Desktop

(diplom) C

\Desktop\Face_Verification>»python app.py

\Desktop>cd Face Verification

Fig. 4. Run the conda environment and run the app.py file

After the file is launched, the webcam is activated
(Figure 5). The webcam is connected via localhost.
This is because it is specified in the code to export it to

that address. As a result, the images stored in the
directory will identify the person in the camera.
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Fig. 5. The result of facial recognition

Facial recognition results are also available at the anaconda terminal. It is shown in Figure 6.

B Bribpate Anaconda Prompt (miniconda3) - python app.py — O

ocalhost:4455/ (Press CTRL+C to quit)

Fig. 6. The result in the terminal anaconda

Conclusions. Artificial intelligence is one of the
most popular trends of recent times. Machine learning
and in-depth training make up artificial intelligence.
Machine learning and in-depth learning algorithms of-
fer an exciting perspective for many entrepreneurs and
industry leaders.

Many organizations are using artificial intelli-
gence to expand their reach or improve their quality in
their decisions, but one important thing to understand
is that the chosen development technology must be ac-
companied by a good framework for in-depth learning,
especially if each framework serves its own purpose. In
this case, the search for the perfect tandem is a neces-
sary condition for the smooth and rapid development of
business and successful deployment of projects.

In conclusion, the project will be created using the
libraries Miniconda, TensorFlow, Keras and the pro-
gramming language Python. These are the most ad-
vanced technologies today. In addition, the recognition
system is very effective for beginners and easy to learn.
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B crathe paccMoTpeHBI 0COOEHHOCTH OMOMETPHUYECKON HMACHTH(HUKAINYU JIHIHOCTH B MH(OPMALMOHHOH
CHCTEME, TEXHOJIOTHsI aBTOMAaTHYECKOTO PACIIO3HABAHMSA JIMIIA B PEXHMME PEATbHOTO BPEMEHH C BBIJCICHHEM
AHTPOIIOMETPUYECKHUX TOUEK JIMIHOCTH, 00paboTKa II(POBEIX H300paKECHUH, B YJACTHOCTH, 33129 HOBBIIICHHS

pa3pemieHns H300pakeHui.
Abstract

The article considers the features of biometric identification in the information system, the technology of
automatic face recognition in real-time, highlighting points of the person, digital image processing, in particular,

the problem of increasing image resolution.

KiroueBble c10Ba: KIIF04YEBbIe TOYKH CTPAHUIIBI, IUPPOBOE H300paKEHUE, TUKCEITb, AITOPUTM YBEIHYCHHS

H306pa)KGHI/I$I, HUHTCPIOJIALAA.

Keywords: key points of the page, digital image, pixel, image magnification algorithm, interpolation

TexHOJIOTMHM aBTOMAaTHYECKOW WACHTH(HUKAINT
YeJIOBeKa NMPUMEHSIOTCS B Pa3lWYHBIX OTPACISIX HPO-
MBIIIIEHHOCTH M JKEJIE3HOJOPOXKHOTO TpPaHCIIOPTA.
Wnentnduxanusa muma tpeOyercs B paboTe KOH-
TPOJILHO - TIPOITYCKHBIX MYHKTOB, IIPU y4eTe pabodero
BPEMEHHU COTPYIHHKOB, OTPAaHMYEHUH JIOCTyMA K pabo-
YUM MECTaM, MOOMIIEHBIM YCTPOHWCTBAM M HH(pOPMAIIH-
OHHBIM CHCTE€MaM M T.A. BHeIpeHHe MeToJ0B pacmo-
3HABaHUS JIMI[ 10 M300paXKEHHUIO JIHMIA pellaeT Hpo-
6neMy yuera pabouyero BpeMEeHH Ha MPEATPHSTHH.

TexHoiorus pacro3HaBaHUs JIMIEBBIX H300paxe-
HHUH HaXOJUT NPUMEHEHHE B OllepalusixX pacyera Bpe-
MEHHU TPeOBIBAaHMS KaKIOTO0 pabOTHHKa Ha padbouem
MecTe ¥ YCTaHOBJIEHUS BPEMEHH NPHOBITHS U YOBITHS
paboTHHKOB Ha mpeanpusitie. [Ipu AUCTAHIMOHHOM
00y4eHUH HEOOXOANMO aBTOMATHYECKH PACIIO3HABATH
U TOATBEPXKIATh IMOUIMHHOCTH ONO3HABAEMOr0 00b-
eKTa.

CyliecTByeT MHOXKECTBO HPUHIHUIIHAIBLHO pas-
JUYHBIX METOJIOB, MO3BOJISIOIIUX ONPEICIUTh JINY-
HOCTb 4eJIOBeKa uepe3 00pa3 nuyHoCTH. OCHOBHBIMHU
KPUTEPUSIMU OLIEHKH METOJIOB SIBJISIFOTCSI BBIYMCIIH-

TeNbHasl CJI0XKHOCTb AITOPUTMOB M BEPOATHOCTH TIpa-
BIJIBHOTO paclio3HaBaHus. |'eoMeTpruecknue xapakTe-
PHUCTHKH JINIA-OJIMH U3 TIEPBBIX MPU3HAKOB, HCTIONB3Y-
€MBIX JIJIsl pacrio3HaBaHus Jinna. Jlanee Obua pa3pabo-
TaHa KOMIIBIOTEPHAs CHUCTEMa,  HCIOJB3YIOmas
reoMEeTpHUYECKHE XapaKTePUCTUKH MoBepXHOCTH. CyTh
METOJ]a 3aKII0YaeTcs B BEIOOpE HaOOpa aHTPOIIOMET-
pUYECKHX TOYEK W JajbHEHIIEM CPaBHEHHH PacCTOs-
Hull Mexay Toukamu. Habop Touek BeIOMpaeTcs uccie-
JIOBaTeNIeM SMIMPHYECKUM IyTeM. B pabore ucnosns-
30BaICh  BONHBI [abopa s ompeneneHus
AQHTPOIIOMETPUUYECKUX TOYEK HA M300paKCHWH JIMIA.
UYucito aHTpONOMETPUIECKUX TOYEK COCTaBIIsuIo 35-45,
Jonst nmpaBUIBHOTO paclo3HaBaHUS 00pasoB COCTa-
Buia 86% [1].

I'eomeTprueckoe cpaBHEHHE XapaKTEPHCTHUK IO-
BEPXHOCTH TIOJE3HO U HAXOXKJICHHS BO3MOXKHBIX
COBITAIEHHI B OTHOCHUTEIBLHO OOJIBIINX 0a3aX MaHHBIX.
K moaroroBke m300paxxeHH ST NCIOIB30BAHUS Me-
TOJa, KaK TOKAa3aHO Ha PHUCYHKE |, MPenbsBIISIOTCS
clietyrone TpeOoBaHus: OTCYTCTBUE HAIlPaBIEHHOTO
CBETa, HEUTpaIbHbIE YEPTHI JUILA U OTCYTCTBUE I1OCTO-
POHHHX IPEJIMETOB, NEPECEKAIOIINX 00JIaCTh JIHLIA.
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Pucynox 1-mouxu udenmugpuxayuu u paccmosnusi:
@) KPUMUHATUCTIUYECKASL KAPMUHA, UCTIONb3YEMAsl NPU IKCHEPMU3e;
6) uzobpasicenue, YacmMo UCNOLb3YEMOe NPU CO30AHUU ASMOMAMUIUPOBAHHOU CUCMEMbl UOCHMUDUKAYUU

B mporiecce pacrno3HaBaHus MPU3HAKK HEU3BECT-
HOTO JIMIIA CPABHUBAIOTCS C MPU3HAKAMH, XPaHAIIN-
Mucsa B Oase. 3amaya HAXOXKICHHUS KIHOYEBBIX TOYEK
OPUOJIMKAETCS K CIIOXKHOCTH IPAMOIO pacIIO3HABAHMS,
a PaBUIILHOE HAXOXKIEHHUE KIIIOYEBHIX TOYEK HA H300-
PaXXEHHH OIPENIEIIET YCIIEX PACIIO3HABAHHSL.

[103TOMY YeI0BEUECKOE JIUIO HE JOIDKHO MELIATh
IPOLIECCY MOMCKA KIIOYEBLIX ToueK. K TakuMm mpernsr-
CTBHUSAM OTHOCSTCS TOYKH, OOPOJIBI, YKpAIIEHUsI, dJIe-
MEHTBI IPUYECKH U Makusbka. OCBeleHne paBHOMED-
HOE M OJIMHAKOBOE JIJIsSI BCEX M300PaXKEHHIA.

AJITOPUTMBI HHTEPIONSAIUHA MOKHO Pa3AeIuTh Ha
JIBE KaTerOpUH: aJaliTUBHbIE U HeaJdalTHBHBIE. AJar-
THUBHBIE METOMBI BAPBUPYIOTCA B 3aBHCHMOCTH OT
npeaMeTa MHTEPIONAMA (OCTphIe TPAHHIIBI, IIOCKas
CTPYKTypa), B TO BPeMs KaK aJallTHBHEIE METOBI 00-
pabaTHIBAIOT BCE TIMKCEIH OJHHAKOBO.

DTH aNropuTMBI MOTYT HCIIOJIB30BAThCS KaK JIst
CKaHUPOBAHUsI, TAK M I MacIITaOUpOBaHUs H300pa-
JKEHWsA. AJANTHBHBIE AITOPUTMBI BKIIOYAIOT B ceOs
MHOYKECTBO KOMMEPYECKNX aJITOPUTMOB B JIUIIEH3UPO-
BaHHBIX MMporpamMMax, Takux Kak (image, PhotoZoom
Pro, Genuine Fractals u apyrue. BoibIIHHCTBO U3 HUX

HCIONB3YIOT pa3INyHbIe BAPHAHTHI CBOUX aJITOPUTMOB
IIpU ONpeAeTICHUN HaNIW4Ms TpaHul] (Ha OCHOBE ITHK-
CENIbHOTO aHallN3a), YT0OBl MUHUMH3HPOBATh HeOJ1aro-
TIPUATHBIE Ae(EKTHl HHTEPIIOJSINN B MECTaxX, TI€ OHU
BHIHBL. OTH alTOPUTMBI IPEIHA3HAYEHBI, MHPEXKIE
BCErO0, Il MAaKCHMU3al[MM HEONPAaBIAHHON JeTann3a-
LM yBEIWICHHBIX H300pa’KCHNI.HEKOTOPhIE W3 HHUX
HE NOJIXOMAT Ul NPOKPYTKH WIIH U3MEHEHUS MTEPCIIEK-
THBBI N300paKEeHHUS.

Hawnbonee BaXHbIM M3 aJIrOPUTMOB HHTEPIIOJIS-
1IN ABJISAETCA TO, UTO OH TpeOyeT MUHUMAJIbHOIO Bpe-
MeHU 00pabOTKH, MOCKOJIBKY YYUTBIBAET TOJIBKO OAMH
MTUKCEJTb, OJIM3KHIA K TOYKE MHTEPIOJSIMU. B pe3yb-
TaTe KaXk (bl MMKCEIb CTAaHOBUTCA Oouibire. JInHelHas
MHTEPHOJALMS PacCMaTPUBAET KBaApaT H3BECTHOIO
MUKcenst 2X2, KOTOpbIM OKpykaeT HeusBecTHoe. B ka-
4YECTBE UHTEPIOIINPOBAHHOTO 3HAUEHHSI HCIIOIb3YETCs
HM3MEPEHHOE CpPEeHEEe M3 ITHUX YeThlpeX NHKceneil. B
pe3yibTare M300pa’keHUs BBITJSAAT Topaszno Oosee
TJIaIKUMH, 9eM pPe3ysbTaT MeToa OJvkaifimero co-
cena [2].

Korna nudpossie H300paXkeHns yBEININBAIOTCS,
HabII01aeTCs CUIIbHAS MUKCEIH3anns H300paXeHHU .

Bilinear Interpolation

Pucynox 2-npumep ysenuuenus vacmu uzo0pasiceHus-npocmoe Macumaduposanue (cieea) u ucnoib308anue
OUNUHENbHOU UHMEPNOIAYUU (CNpasa)

OCHOBHBIM HEJOCTATKOM OMHAPHON HWHTEPIOIS-
UM TIPH MacIITaOUPOBAaHUU H300PAKCHUH SBIISIETCS
TO, 4T0 N pa3 uzobpaxenus W (mupuna) H (BbicoTa)
pasmep mumkcenss ©He NW, NH He nwukcens,
(N*(W—1)+1) (N*(H-1)+1) noxy4aercst m300paxxeHue
pa3MepoM MUKCEIS.

AnroputMbl 00paboTKH HHPOPMALMOHHBIX Hapa-
METPOB JUIsl HACHTH(HKAIIMN YEJIOBEKa I10 JIHILY:

1. KOOpAMHATHI LIEHTpa 3payka JIeBOro rijasa -
(P1x, Ply): ompenenstorcst u3 rpaduyeckoro daiina c
(dboTorpadmueii yenmoBeka;

2. KOOpAMHATHI IieHTpa npasoro 3pauka - (P2X,
P2y): onpenensiores u3 rpadudeckoro daiina ¢ Gpoto-
rpadueii 4enoBeka;

3. paccTosiHME MEXAy 3paukaMu-P3: paccunrsiBa-
ercs o ganHbM (P1x, Ply) u (P2x, P2y);
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4. riryOuHa eBoii riia3HuLbl-P4: onpenensiercs U3
(atina ¢ 3D maHHBIMH YeJIOBEKA.

OTO 03HAUAeT, YTO KakJas BepIInHA B dopmare
ASCIl-Bepcur ¥ TpaHb ONHUCHIBAETCS OJHMM CIIOCO-

- O & s /BT ThhX iEmaD X X

00M, pazJeleHHBIM YHMCIOBBIM HMHTEpBanioM. Mrpato-
mas 1 OMHapHas Bepcus B hopMaTe JaHHBIE BO3BpaIia-
I0TCSL APYT PSAAOM C IPYroM B MOPsiAKe OAlT, OTMEUCH-
HBIA TIOJTOTOBKOM M THIIOM, YKa3aHHBIM B 'property’.

[ -

~ ogmma- DEI@ IS

Pucynox 3-oxonuamenvnas obpabomka mouex oboaaka nocie

[ocne okoHUATENHHON 00PaOOTKH UMIIOPTHPYEM
cioii B popmate PLY (ASCII) wnu XYZ. B ¢popmare
XYZ coxpaHsSroTCs TOJIBKO KOOPAMHATHI Touek (puc.4)

B BHJIE TEKCTOBOTO (haiisia, KOTOPBII MOXKHO JIETKO OT-
KPBITH B JIIOOOM TEKCTOBOM pelakTope 1 00padoTaTh B
MIPOrpaMMHBIX pacyerax [3].

Pucynox 4-mun codepocumozo aiina ¢ popmame XYZ

[IpoBoauTcst cpaBHUTENBbHBINA aHAJIN3 U3BECTHBIX
croco0OB TMO3HAHMS 4EJIOBEKa dYepe3 H300pakeHue
nauma  deiaoBeka. Ilpu  pa3paboTke — anropurMa
YHUCJICHHOTO OIpeiesIeHUs HHPOPMAITHOHHBIX
MIPU3HAKOB IyT€M I[OCTPOCHUS TPHUAHTYJISALIMOHHBIX
MOBEpXHOCTEH OBUT CO37aH aIrOPUTM TIOCTPOSHUS
BBICOTHOM  MaTpullbl, OCHOBaHHBII Ha METOjE
MHTEPIIOJIALNY TOBEPXHOCTEH.
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VY cyuacHiil HayKOBO-/IOCJIIHI POOOTi TEOPETHYHI METOM MTPOIOBIKYIOTh 3aJIMIIATHCS OCHOBHUMHU. Oc00-
JIMBO BOHM €(DEKTUBHI B THX BHUIIAJKaX, KOJM HEOOXIJIHO OTPUMATH 00'€KTUBHY OLIIHKY XapaKTEPUCTHUK TOTO YH
iHIIOro MexaHi3my. TeopeTHuHi MeTOqH JOCIIPKEHHS TUHAMIYHUX BJIaCTHBOCTEH MAalIMHHO-TPAKTOPHHX arpe-

raTiB 3aCHOBaHi Ha aHAJII31 MATEMATUYHUX MOJEICH.
Abstract

In modern research, theoretical methods continue to be basic. They are especially effective in cases where it
is necessary to obtain an objective assessment of the characteristics of a mechanism. Theoretical methods for
studying the dynamic properties of machine-tractor units are based on the analysis of mathematical models.

Kuro4oBi cjioBa: KpHBOIIMITHO-MIATYHHIA MeXaHi3M, KOcapKa, TapaMeTpH, KOJUBAIIBHI MPOIIECH.

Keywords: crank mechanism, mower, parameters, oscillating processes.

3acToCcOBYBaHiI B JaHW 4Yac KOMIUIEKCH MAIIUH
JUISl CKOLITYBaHHS TPaB 0arato B 4OMy BUYEPIIAIN MOXK-
JIMBOCTI PO3BUTKY, HEJJOCTATHHO €(PEKTHBHI B Pi3HUX
yMOBax X 3aCTOCYBaHHS i1 HE BIAIIOBIZAIOTH CY4aCHUM
BHMOTaM 4Yepe3 HU3bKY NMPOIYKTUBHICTH 1 BUCOKI €He-
proButpar. HenponykTuBHI BUTpaTH MOTY>KHOCTI B
MEXaHIYHUX Iepe/layax CerMEeHTHO-TIAIBIEBUX Koca-
POK IIpH KOJIMBAJIBHOMY XapaKTepi 30BHIITHHOTO HaBa-
HTaXeHHs gocsraroTs 40% [1].

TeopeTn4Hi METOIM NOCIHIIKEHHS! CHCTEM IIOJIS-
TaroTh B TOMY, 1[0 B SIKOCTI JpKepena iHdopMariii mpo
XapaKTePUCTHKH 00'€KTa BHKOPHCTOBYIOTHCS CIeEIlia-
TpHI cTeHIM abo MakeTHi 3pasku. 36ip iH(opmarmii
3IIACHIOETHCS 3@ JOIMOMOIOI0 JAaTYMKIB, 1[0 BCTAHOB-
JIIOIOTHCSI B IEBHUX TOYKAaX JOCITIHKYBaHOI CHCTEMH,
BUMIPIOBAJIBHUX 1 PEECTPyrOUMX MpuiamgiB. Sk mat-
YHKH BHKOPUCTOBYIOTHCSI TEH30PE3UCTOPH ISl BUMi-
PIOBaHHS CHJIOBHX NapaMeTpiB, TEPMOPE3UCTOPH IS
BUMIPIOBaHHSI TEMIIEPaTypH, TEPMOAHEMOMETPH IS
BUMIPIOBaHHS IIBUJIKOCTEH NOTOKY piauuu To1o. [To-

TOYHUI KOHTPOJIb MapaMeTpiB 31HCHIOETHCS 3a JI0M0-
MOTO0 aHAJIOTOBUX IIH(PPOBUX MPHUIIAIIB, & PEECTPALLis
- 3a JOTMOMOToI0 ocrmiorpadiB i caMO3aMUCyIOUNX
npuiais [2,3].

OcHOBHA yBara B METOJIaX JOCIIJPKEHHS KOJIHMBa-
JIBHUX TPOIECIiB MEXaHIYHUX CHJIOBHX ITIepenad TPaK-
TOPIB NPUALIAETHCS BU3HAUCHHIO e()eKTHBHUX CIIOCO-
01B 3HIKCHHSI IHTEHCUBHOCTI KOJIMBaHb KPyTHOTO MO-
MEHTYy B BYy3/lax Iepeaadi. 30KpeMma, OLIHIOIOTHCS
OINITHMAaJIbHI 3HAYEHHsI apaMeTpiB QiIbTpyrounXx i je-
MII(pepyIoUnX eIEMEHTIB B Jlialla30Hi 4aCTOT KOJIMBAaHb
20-300 I'1;, a TaKOK AAFOTHCS PEKOMEHIAIT 32 MiCIIeM
iX yCTaHOBKHU.

MaremaTruHa MOJENb 00'eKTa SBISIE COOOI0 Cy-
KYIHICTh PIBHSIHB PyXy OKPEMHX MEXaHI3MiB 1 CHCTEM
[4].

B mimomy ormsg MateMaTHYHHX METOIIB JOCIi-
JUKCHHS JIMHAMIYHUX BJIACTUBOCTCH MEXaHIYHHX CHC-
TEM MO’KHA BiI3HAYMTH HACTYIIHE:
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1) BOHHM He Jal0Th IOCTaTHBOI KIJIBKOCTI iH(pOpMa-
1ii /U aHaTi3y BIUIMBY KOJIMBAaHb MOMEHTY 1 IIBUIKO-
CTi Ha CHEPTeTHYHI MOKa3HUKHU TPAKTOPA;

2) He 3aBXIH JO3BOJIIIOTH BUSABUTH CYTHICTH TIPO-
IeCiB, IO BiMOYBAIOTHCS B CHIIOBIH Iepeaadi TpakTopa
NP IWHAMIYHUX peXHMaX. 3 TOYKH 30py y3araib-
HEHHS BKa3aHWH HEIOMIIK € ICTOTHUM;

3) excriepUMEHTaIbHI METOAN JNOCIHIIKEHHS BHU-
MararoTh CTBOPEHHS CTEHJIB 200 MaKeTHHX 3pa3KiB, a
OTXe, | MaTepiaJbHUX BUTPAT.

PosrnsHEeMo 3B'S130K MiX IMIBHIKICHUMHE Ta CHIIO-
BUMH [IapaMeTPaMH B KPHBOLIUITHO-IIATYHHOMY MeXa-
Hi3Mi kocapku. Bubupaemo cucremy {QXYZ} tak, sk
noxasaHo Ha puc. 1. Bektop k i Bice OZ Hanpasrneni

NEPHICHAUKYIISIPHO OO0 INIOMIMHNA MaJIFOHKA.
¥

|

Puc. 1. Kpusowunno-wamyHnnuii mexanism

Cuna F* , IPHKITAJICHA B T. A:
F*=F1 1)
Yepes matyn AM nepenaethbes B T. M cuna F, o
dopmye MOMeRT I = pk:

F = FF, (2)
ne Fyopr F, F = |F|.
Tomy:
Fy = —(cos Bi + sin B])
_F 3)
cosfs

Bignomenns BaxeniB, AM = R,, OM =r; i Ky-
TiB f5, @ BUX0AATH 3 nopiBHsHHI AAMK 1 AOMK:

= —1,Fsi =—1rF
p=—rFsin(p +p) = -1y cos B

I3 piBHOCTI (4) 3a paXyHOK YMOBH:
Ry = 27y (6)
Buxoauts 1o cos f > 0 toxi:

—1£(1 — cos? )
I
Rzicos Q.
Takum ynHOM tg S BUpa)aeThCs, 5K:
sin ¢
tgh =—=
JR=% R W)
+ R—rozcos 0]
0 cosg
i R —1¢
u=-1rF"sinp| 1+ (8)

2
0 2
1+R Tzcosqo

BBGILCMO IIO3HAYCHHS .

. sin(p + )

Ry sin 8 = 1y sin ¢. 4
3B's130K cunu F 3 BekTOpoM I = uk MOMEHTY BH-
3HAYA€THCSI BIIOMUM CITiBBIIHONIICHHSM:
ﬁ = lfk = [fMJ F_] = TOF[I((p! FO)]'
ne f, = 13i(p) = ry(icos @ + Jsin @), Takum 4yu-
HOM:

ijk _
g=1F| cosgp sinp0 |=—-1rFsin(p + Bk,
—cosfi —sinfi 0

3BiJICH MOXKHa 3aITCaTH BUPA3 A1 KPYyTHOTO MO-
MEHTY:

= —1yF*(sin ¢ + tan B cos ). (5)
U T 1

=————0C0SQ = =COSQ 9

R(z) _ roz 2 ( )

PosrisiHemo 3MiHy 3a crynensmu U, Toxi:

U
1+——~1+U

10
V14 U? (10)
BixmnosigHo:
. To
U= —ryF*sin <1+7cos ) = w. 11
N gy )0 m e ()

3B'5130K MK JTiHiftHUME mBHAKOCTSIME V * 1 V B TO-
ykax A i M 3HalijieMo 3 yMOBH 4yepe3 iX mpoeKIIii:
npg, V* = npz V, ro610 (V*, Fy) = (V, Fy).
Bignosimao, Tak sk V' =9LV =1y, =
Tow(— sin @i + cos @j) = rywtg(e) oTpumaemo:

—9cos B = rywsin(e + B), (12)
in(g+p) .
TobTo 9 =-n % = —ryw(sing +

tg B cos ¢) i ocraTouHo, NiHilHA
IIBHJIKICTH Oyie:
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9
To
=-no|l+ Ry 1 7 (13)
1+ 3 cos?
R3—1f ¢
[opieatotoun (8) i1 (13) nomivaem, mo:
uzzF*sin(p,{ozw, (14)

3B'130K MUTTEBUX MOTY>KHOCTEH B Toukax O i A:
ny = Uw, n, = F*Y 1, BianosigHo:
Ny = Ny sin @. (15)
Cuna onopy f Ha BUXOJIi BUpaXKaeThes uepe3 F* i
¥ HACTYTHUM YHHOM:
f=F—19—m,¥ (16)
Jie T — aKTUBHHH OITIp TEPTsI MK KOPILyCOM 1 Ha-
NPaBILIFOYAMH, M, — Maca PyXOMHUX YacTHH MeXaHi-
3My.
3HaueHHS MPHUCKOPEHHs ¥ 3HANIEMO 3 BHpa3y

(13):

. T, cos
Y =—-rwsing|1+ ° . i - Tyw?
JRZ —1? 72
1+ WCOS2 Q@
(7)
T, sin? R 2
0 P ToXp cos™ @
cos @ — - -
2 _ 2 RZ — rz rz
VRE — 15 2 ) 0 0 1450 —cos?g
1+ ———5cos?¢ R — 13
Ry =15

3 ypaxyBanHsM criBBigHomens (9 1 10), st 3Ha-
XOJDKEHHS MIBUIKOCTI ¥ 1 MPUCKOPEHHS ¥ MOXHA BH-
KOpHUCTOBYBATH (HOpMyIIH:

Y= —ryw|sing + sin2¢ |,
2JR2 — 12
0 0 (18)
9 ~ —1ryw? (cos<p 0 cos 2(p>
L ° JRE—12

Buaxomsun F* = f + 19 + m,9 3 (16) i nigcras-
nsrour ToTiM B (8) Ta (11), MOXKHA OTpUMaTH 3aJIeK-

2

wrré wWrT,

HICTBh KPyTHOTO MOMEHTY U Bix @, 2¢, 3¢, 4¢, 0 B n1a-
Hilt poOoTi He oTPiOHO. ToMy MOKHA OOMEKUTHCS Ii-
JIKOM TMPUUHATHUMH HAOJIV>KEHHSIMHU:
{19 ~ a)zro sing (19)
9 = —w*r,cos @
Hns F* iy Bupa3 Oyne MaTy HACTYTIHUH BT
F* =~ f + wrrysin @ + w?rymy cos ¢ (20)
U= -1rF*singp = —r,f singp
— wrrgsin2¢
— w?r¢my, sin @ cos @.
[Tepexonsuu 10 MOABIHHOTO apryMeHTy, OTpUMa-

€EMO!

2,.2

wrim
U= — —1of sing + Ocosw—#sin&p (21)
2 2 2
OcranHi iBa JJOJIAaHKH MOYHA CKOPOTUTH B A sin(2¢ + y):
wrrd Wré1? + w?m?
== —rof sing — —————Asin(2¢ + ),
r
siny = —-——— 22
Jr? + w?m} @2
wmy
cosy =

Bpaxosyroun 3Haku siny < 0, cosy > 0, MoxkHa
BU3HAYUTH Y 3 HOPMYIIH:

= —arct :
y arc ga)mA (23)

B 3aranmpHOMY 1O TpUKJIaxy aHATITHIHAX METO-
JIB JOCIH/DKEHb JUHAMIYHHMX BIIACTHBOCTEH CHIIOBHX
nepeaay MoKHa 3pO0OHTH BHCHOBOK, IO cepa 3acTo-
CYBaHHS ICHYIOUHX METOIIB OOMEXCHa OJHIEI0 KOHK-
peTHOIO (Hi3MYHOIO MPUPOIO0 (MEXaHIYHOO, T1IpaBITi-
YHOI0, €JIEeKTPUYHOI0). OCcoOIMBOCTI Mepead KO>KHOI
(i3nuHOI pUPOaM 1 TOB’A3aHI 3 HUMH OCOOJIMBOCTI
METOZIB HE JI03BOJIAIOTH BUKOPHCTOBYBATH OCTaHHI B
SIKOCTI YHIBepCaJIbHUX NP OOIPYHTYBaHHI paliioHab-
HOTO THITy O0€3CTymiHYacTol mepemaayi.

JT2 4+ w2m?
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AHHOTALUA

B HacTosIee BpeMs ynpaBJieHHE 00JauHOM HHPPACTPYKTYPOil TpeOYyeT HCIOIb30BAHUS CIICIIHATH3HPOBaH-
HBIX THCTPYMCHTOB B BUC BG6-KOHCOJ’II/I HJIN YTUJIATBL KOMaHL[HOfI CTPOKH. Hcnonp3oBaHue B YOpaBJICHUU €CTEC-
CTBCHHOI'O A3bIKa MMOKa HE MOJIYYUJIO IHUPOKOI0 paClIpoCTpaHCHHUEC. B }laHHOI7I CTaTb€ UCCICAYCTCA BOSMOKHOCTD
Npe/ICTaBICHU HHPPACTPYKTYphl HA OCHOBE CEMHOTHYECKON MOJIENH, KaK YacTh pa3pab0TKK CUCTEMbI yIpaBiie-
HUS C UCIIOJIB30BAHUEM €CTCCTBCHHOI'O SA3bIKA.

Abstract

Currently, managing cloud infrastructure requires the use of specialized tools in the form of a web console or
command line utility. The use of natural language in management has not yet become widespread. This article
explores the possibility of representing an infrastructure based on a semiotic model as part of the development of
a control system using natural language.

KuioueBble ciioBa: o6yauHast HHQpacTpyKTypa, CHTYallMOHHOE YIIPABIICHUE, CEMHOTHYECKAs MOICITb.

Keywords: cloud infrastructure, situational management, semiotic model.

TpaguunoHHas mpoueaypa ynpaBlIeHHS U3 Teo-
pHUH aBTOMAaTHYeCcKoro ympasieHus[l] moxer paGo-
TaTh TOJBKO ¢ 0OBEKTaMH, COOTBETCTBYIOIIUMH HEKO-
TOPBIM KPUTEPHUSIM, OAHUM U3 KOTOPHIX SBJISIETCS YeT-
Kas 3aBHCHMOCTh BBIXOAa OT Bxoja. Ecimm maHHas
3aBHCUMOCTh HAC HE YCTPaWBaeT, MBI OKa3bIBaeM
ynpasisonee Bo3naeiictBue. OCHOBHasl 3afada TIpH
MPOCKTHPOBAHUU TOAOOHON CHCTEMBI YIIPaBICHUS —
HaXOXXICHUE KPUTEPHUS YIIPaBICHUS.

OpHAaK0, MHOTUMH CHCTEMaMH, B TOM YHCJIE IIaT-
(dhopMoii, peaocTaBisIIoNIeii 00JauHy0 HHPPACTPYK-
TypYy, YIPaBIATh TAKUM 00pa30M HEBO3MOJXKHO.

Ecnu nmone3oBaTens, HanpuMep, MOIBITAETCS BBE-
CTH KOMaHJly «CO3/1aTh CepBep ¢ 8 mporieccopamu u 32
I'6 mamaTi», Kak cucTeMa yInpaBiIeHHUs J0JKHA OTpea-
THPOBATh Ha TaKo# «BXom»? Bo3mokHO, eMy cHaudama
HeoOxomumo co3natk [{OJ] mim sKecTKuid TUCK, KOTO-
pblit Oyner moxkiroyeH k cepBepy. Ho Ha Bxozae 3Toi
nH(OpMaLMK HET, COOTBETCTBEHHO CHCTEMA YyIIpaBIIe-
HUS HE CMOXKET IIPUHSTH BEPHOE PEIICHHUE.

Hpyroii mpoGieMoii sIBISETCS TO, YTO OOIayHAs
miatdopma He SBISETCS CTaTHIEeCKOH cuctemoit. [Ipu
paboTe ¢ Heil MOTYT MU3MEHATHCS Kak HabOp BXOOB,
Tak ¥ HabOp BBIXOMBI, YTO TPeOyeT U3MEHEHUS KpUTe-
pHsl yIpaBICHUS.

[TosToMy, B cirydae HEOOXOAUMOCTH YIIPABICHUS
00BEKTOM C YHUKATIBHOH CTPYKTYPOil, KOTOPBI MOXKET
U3MEHATBCA CO BPEMEHEM, MOXKHO NPUMEHHUTh METOJ,
CHTYyalMOHHOTO yrpaBiieHus[2]. OH OCHOBaH Ha MOHsI-
TUH CUTYalluH, X KJIaCCU(HUKALUK U ITPE0OPa30BaHHH.
PaccmoTpuM KinroueBble TOHATHS.

BrionHe norn4Ho, 4TO B J1I000H KOHKPETHBINH MO-
MEHT BpEMEHH O0BEKT YIIPaBICHHUS MOXXHO OXapakKTe-
pHU30BaTh Yepe3 ero COBOKYNMHOCTh CBEICHHH O €ro Te-
KylleH CTPYKType U COCTOSIHMM. Takasi COBOKYIHOCTb
B CUTYallUOHHOM YIIPABICHHH Ha3bIBA€TCSA TEKyILEH
CUTyaLueH.

Taxke cyIIecTByeT MOHATUE MOJHON CUTyalHH,
KOTOpasl SIBISIETCS. COBOKYIHOCTBIO TEKYIEH CHTya-
LUY, 3HAHUI O COCTOSIHUYU CUCTEMBI YIIPABJICHUS U 3Ha-
HUI O TEXHOJIOTUH YIIPaBJICHUSI.

ITpu 3TOM B pacnops>KeHUH CUCTEMBI YIIPAaBICHUS
UMEETCs HEKOTOPO€ KOHEYHOE MHOXECTBO BO3MOXK-
HBIX BO3JEHCTBUIT Ha 00BEKT, HA3BIBAEMBIX OHOIIATO-
BBIMH PELICHUSMH.

Ecnm 0603HaunTh MOJTHBIE CUTYALMH Yepes S;, Te-
KYI[UE CUTYalluu Yepe3 (J;, a OJJHONIATOBbIE PELICHHS
yepe3 Uy, TO aKT yIpaBiIeHNUS MOXKHO 3aIHCaTh B Cle-
aytouieMm ue[3]:

Si; Qj = Q @)
k

To ecTp, ecay CIOXUBIIHMECS TEKyIIas CHUTyamus
Y TIOJHAS CUTYaIus Ha OOBEKTE U B CHCTEME yIpaBiIe-
HUSl TI03BOJIAIOT HPHUMEHHUTH OINpPENEIEHHOE BO3AEH-
CTBHE, OHO IPUMEHSIETCS, YTO IPUBOJUT K MOSABICHUIO
HOBOM Tekymei curyaunu. IIpaBuna takux npeoOpa-
30BaHUI Ha3bIBAIOTCS KOPPEISLMOHHBIMU IpaBUIaMU
WIN  JIOTUKO-TPAaHC(OPMALMOHHBIMU  ITPaBHJIAMH.
VIMeHHO OHM ONpeAensiloT BO3MOXHOCTH CHCTEMBI
YTIpaBJICHUSI BO3/I€HICTBOBATh HA OOBEKT.

Tak xak KOJIMYECTBO BO3MOIKHBIX BO3JECHUCTBHI Ha
00BEKT KOHEYHO H, KaK IPABUIIO, KOJINIECTBO BO3MOXK-
HBIX TTOJIHBIX CUTYalHil CyIIECTBEHHO OOIIbIIIE KOTHIC-
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CTBa BO3MOJKHBIX PEIICHHH, OOBIYHO CO3aI0TCSI HEKO-
TOpBIE IPaBMIIA KIACCU(PUKALNH, ASIAIINE TOIHBIE CH-
TyaIuy Ha KJIACCHI, K KaXJIOMY M3 KOTOPBIX IPUMEHS-
eTcsi onHO penieHue. [Ipu 3Tom, cuTyarys MoKeT ObITh
OTHECEHa K HECKOJIBKHIM KJIaccaM.

Ha Pucynke 1 npencraBineHa cxema yInpaBlIeHUsS
110 CUTYAIIMOHHOW MOJIEIIH.

OnucaHwe

TeKyLen
cUTYyaLmnm

AHanuaaTtop

KnaccundounkaTtop

A

JKCTpanonaTop

KoppenaTtop

Bnok cnyyaiHoro
BblOOpa

Y

A

i
BospewncTene
Ha obbexkT
Pucynox 0 - cxema ynpasnenus no cumyayuonnoi mooenu

IIpomiecc ympaBieHuss B 00OmIEM BHIE MOXKHO
MPEJCTaBUTH CIECAYIOUIM 00pa3oM:

1. Omucanme Tekymeil cuTyanuu Ha OOBEKTe
ynpaBieHus nonajnaetr B AHanuzatop. MIMeHHO B HeM
OLICHMBAETCS HEOOXOIMMOCTh BMEUIATENbCTBA CH-
CTEMBI YIIPaBJICHHS B ITPOIIECC.

2. Ecmm Ttakasgs HeoOXOAWMOCTH OOHapyXKeHa,
onMcaHue TeKylied curyanuu nepenaercst B Kiacen-
(huKaTop, KOTOPBIH OTHOCHT €€ K OJJHOMY HJIH HECKOJIb-
KUM KJIacCaM, KaXXJIOMY H3 KOTOPBIX COOTBETCTBYET
OJTHO OJTHOIIIATOBOE PEIICHHE.

3. [anee sta uadopmarms nepemaercs B Koppe-
JISITOP, CONEPKAIINi KOppeNsiuoHHble npaBwia. OH
BBIOMPAET TO MPABHIIO, KOTOPOE TOJDKHO OBITH MCTIOINb-
30BaHO B JaHHOM cuTyanuu. Ecim Takoe mnpaBuio
0JTHO, TO HAa OOBEKT YIPABIICHHS OKa3bIBAECTCSI COOTBET-
CTBYIOIIEE BO3JICHCTBUE.

4. Ecnm Ha mpenplaymieM JTare BBIIBIECHO He-
CKOJIbKO NPUMEHUMBIX NpaBUJI, B ACHCTBHE BCTYNAET
OkcrpanosnsTop. OH BBIIOIHSAET 00padOTKY IpeaBapH-
TENBHBIX PEIICHUH W BHIOMpAET JIydilee W3 Hpeasio-
xeHHbIx mnpaBwi. Jlanee Koppenstop BblgaeT
BO3JICHCTBUE.

5. Ecim Knaccupuxarop m Koppenstop He
CMOTJIH TI0 MOCTYMHBIIEMY ONHMCAHUIO CUTYaINH MIPHU-
HATH pEIlleHHe, TO MOXKET OBITh 3aJeicTBOBaH biok
ciryyaiiHOro BbIOOpa. OH BBIOMpAET OJHO M3 BO3ZCH-

CTBHH, KOTOpPOE OKa)XeT HeOOJBIIOE BIMUSHUE Ha 00B-
exT. Vlnm cuctema ynpaBieHHS MPOCTO OTKaXKETCS OT
J000T0 BO3ACHCTBHS, 10 MPUYHMHE HETOCTATOYHOCTH
JTAaHHBIX.

J1yist omrcaHusI TMHAMHYECKIX CHCTEM Y I00HO UC-
MTOJTb30BAaTh CEMUOTHIECKYIO Moieb. CeMHOTHKA H3Y-
4aeT 3HAKOBBIC CHCTEMEI B [IEJIOM M OCHOBHBIC aCIICKTHI
OTJCIBHBIX 3HAKOB: UM 3HaKa (CHHTAKCHYECKHU ac-
MIEKT), COJCpKAaHNE 3HAKa (CEMAaHTHYCCKUH acleKT) U
HasHa4YeHHe 3HaKa (ImparMaTuueckuii acnekr)[4,5].

OpHako mepes TeM KakK OMHCHIBATh CEMHOTHYE-
CKyI0 MOJIeJIb, HEOOXOIUMO J1aTh MOHATHE (OpMalb-
HOW MOJIeNN, Ha KOTOPOW OHA OCHOBAaHa!

M=<TPATI 2
>

MuosxectBo T Mozenu conepXKuT MHOXKECTBO Oa-
30BBIX JIEMEHTOB, Ha OCHOBE KOTOPBIX CTpPOSITCS BCE
JIpyrue 3JeMeHThl cucteMbl. Ha Hero He HakiaJbiBa-
€TCS HMKAKHX OTrPAaHMYEHHM, HO KaXIbIH W3 ITHX
«CTPOUTEIBHBIX OJIOKOB» JOJDKEH OTIMYaThCS OT
ocTanbHBIX. [I[pIMEHNTENHHO K Hame 06JaqHoOH! riaT-
dbopme, k 0a30BBIM DJJIEMEHTAM MOXHO OTHECTH,
HamIpuMep, IMEHa 0OBEKTOB, IMEHA UX ITapaMeTPOB U
T.J.

MHoxecTBO P conepXuT CHHTakCHYeCKue Ipa-
BUIa. X uCHONB30BaHHE MO3BOJIAET CTPOUTH COBO-
KyITHOCTH M3 0a30BBIX JJIEMEHTOB, KOTOpblE OYyAyT
CUMTAThCS CHUHTAaKCUYECKH IMpaBWiIbHbIMU. Ha 31O
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MHO>KECTBO HE HaKJIA/IbIBACTCS OCOOBIX OrpaHUYCHHH,
HO JIOJDKHA CYIECTBOBATh BO3MOYKHOCTB JaTh YETKUI
OTBET, SIBJIACTCSA JH KOHKPETHAsl COBOKYITHOCTH 0a3o0-
BBIX 3JIEMCHTOB CHHTaKCHYIECKU IPABUIBHON WJIN HET.
Juis o6magnOit m1aTOpMBEL, CHCTEMa CHHTAKCHYECKIX
MPaBHJI MOKET OBITh TAaKOH, YTO CHHTAKCHYIECKHU IIpa-
BWJIBHBIMH OyyT CUNTATHCS JIIOOBIE COUETAHUSI UMEHHU
00beKTa U UMEH 0053aTeNIbHBIX M He00s3aTeIbHbIX T1a-
paMeTpoB, U 1aXKe HECKOJIBKUX UMEH OOBEKTOB.

MHO0ecTBO A CONEPKUT CUCTEMY AKCHOM, KOTO-
PYIO MOKET 00pa30BBIBATH JII000E MHOYKECTBO CUHTAK-
CHYECKH NMPaBUWIBHBIX COBOKYNHOCTEH. B Hamem ciy-
4ae, 3TO MOTYT OBITh COUETAaHUsI, KOTOPBIE XapaKTepH-
3yIOT MIOJIHOE COCTOSIHME cHcTeMbl. Hampumep, ecim y
HAc eCThb MOJIb30BaTelNb, I KOTOPOTO 337aHbl TOIBKO
UM TIOJIb30BATENSsI M NMapoilb, TO COBOKYITHOCTb 3THX
3JIEMEHTOB OyIIeT BXOANTH B 3TO MHOXkecTBO. Ho ecim
K Hell 100aBUTH elle ajpec 3JIEKTPOHHOW IMOYTHI, TO
JaHHasl COBOKYITHOCTBb YK€ HC 6y)1eT CUUTAThCA aKCH-
OMOH.

MsuoxectBo Il comepXuT ceMaHTHYECKHE Ipa-
BUJIA, KOTOPBIE TIO3BOJISIIOT PACIIMPUTH MHOXKECTBO aK-

CHOM, IIyTeM J00aBJICHHSI HOBBIX CHHTAKCUYECKH ITpa-
BIJIBHBIX COBOKYTTHOCTEH. [IprMeHsIs 3T npaBuia, Mbl
MOTy9aeM MHOKECTBO CEMAaHTHUECKH PaBUIIBHBIX CO-
BoKymHOCcTeH. J{s o0maunoit mmaTdopmsl, Jr000e co-
YyeTaHUe U3 IMEHHN 0OBEKTa H KaK MUHIMYM ero 00s13a-
TEJILHBIX IAPAMETPOB OyIET ABIATHCS CEMAaHTUIECKUX
MIPaBUIIBHOM COBOKYMHOCTHI0. OTHAKO, e J0OaBUTh
000# M3 MapameTpoB, 0OBEKTY HE MPUHAUICKAIIUH,
CEMaHTUYECKH NMPABUIbHOHM Takas COBOKYIHOCTH yiKe
He OynerT.

[TonoOHble (opManbHble MOAENH IO3BOJISIOT
OITUCHIBATh TOJBKO CTATUUECKHE CUCTEMBI, MOITOMY
JUISL ONMCAHMS CIIOKHBIX AWHAMHUYECKHX CHCTEM MBI
MEPEXOIUM K CEMHOTHIECKOH MOZENH.

CyTb ee 3aKI09aeTcs B TOM, 4TO AJISI KaXKI0TO 13
MHOeCTB ()OpMaIIbHON CHCTEMBI UIMEETCsl Habop Impa-
BIJI, COTJIACHO KOTOPOMY OHO M3MEHSETCS:

C=< M!XT!XP!XAIXH > (3)

CoOTBETCTBEHHO, CEMHOTHYECKUE MOZEIH TT03BO-
JISIFOT U3MEHSITh CHHTAKCHUC 0a30BBIX 9JICMCHTOB, UX CC-
MAaHTHUKY U IParMaTUKY.

Ha Pucynke | nmoka3ana ceMuoTH4ecKas MOJEIb
B BUJIE CETH.

Pucynox 1 - cemuomuueckas mooens

Ha BbIlIEnpuBENCHHON CXEME CETH NMPOMCXOAUT
Mepexo] OT OAHOH (opMabHOW CHCTEMEI K APYTOH B
CBSI3H C U3MEHEHHEM }', KOTOPOE MOXET COBMAJIaTh C
XT> AP, YA FUTH Y11, FUTN C JTFOOBIM UX COYETAaHUEM.

[Ipu co3maHMM CHCTEMBI yIpaBIECHUS 0OJIauHON
1aThopMoi, HEBO3MOKHO 000 THCE 0THON (hopMaItb-
HOM CHUCTEMOM, €€ ONMUCHIBAIONICH, B CBSI3H C TEM, UTO
OHa SBIISIETCS] TUHAMHYIECKOH.

PaccMoTpuM HECKOJIBKO BO3MOKHBIX BapHAaHTOB
M3MEHEHHH, KOTOpble NMOTpeOyIoT repexosa K HOBOM
(opmanbHoli cucteme. B nanHoii paboTe MbI Oynem uc-
nousis3oBate matpopmy CBKnaya[6] B kayecTBe npu-
Mepa, OJJHAKO IIPH MUHUMAJIBHON J1IopaboTKe, pazpada-
ThIBaeMas CHCTEMa JI0JKHA TIO3BOJIUTH YIPABIIATH JIFO-
Ooit oOmagHON WHPpacTpyKTypoil, mmeromen API,
COOTBETCTBYIOITNH  HEO(HIIMATFHOMY  CTaHAAPTY
RESTful API[7].

Bo-nepBbIX, COBEPIIEHHO OYEBUIHO, YTO MHOXeE-
CTBO 0a30BBIX 2JIeMeHTOB T 00JauHOH IaThopMbI Oy-
JIET CO BpeMeHeM U3MeHATbca. OHa He UMEeT KaKoro-
TO KOHEYHOT'O UI€AILHOTO COCTOSIHUSL, 110 JOCTHKEHUU
KOTOporo pabora Hajl Hel OyJeT 3aKOHYEHA.

Jlroboe n3meHenwue, Oyap TO JOOABICHHE HOBOTO
cepBuca, TOoOaBIICHIE OJHOTO HOBOTO TMapaMeTpa s
CepBHCa CYIIECTBYIOMIETO WM MPOCTO BO3MOXHOCTH
YOPaBIsATh UMEIOIIUMCS CEPBHCOM, KOTOPOH paHbIIe
He ObLTO, MPUBEAET K HEOOXOUMOCTH BHECCHHSI U3MeE-
HEHHMI BO MHO)KECTBO 0a30BBIX 3JIEMEHTOB CHCTEMBI.

Takum 00pa3om, JOHKEH CYIECTBOBaTH HAOOp
TIPaBWI Y1, KOTOPBIA MO3BOJIUT BHOCHTH 3TH HW3MEHE-
Husl. B HamieM ciydae npenmnosaraeTcst HaTmdre HeKon
MPOIETypBl, KOTOpas Ha PEryJsipHOW OCHOBE OOHOB-
JITET MHOXECTBO 0a30BBIX JIEMEHTOB Ha OCHOBE aHa-
m3a API o6nauHoit matdopmsl.

Bo-BrophIX, T.K. 00nmayHas matdopma sBISETCS
JTUHAMHAYECKON CHCTEMOM, BO3MOYKHO U3MEHEHNE MHO-
JKecTBa akCHOM A. B TepMUHAX CHUTYallMOHHOTO YIIPaB-
JICHHS, TaKOW HaOOp YTBEPKACHHUI O CHCTEME IO3BO-
JISIET OTPA3UTh TEKYIIEE MOJIOKEHHE BEIlel Ha 00HEKTE
YIpaBIICHUS U B CUCTEME yTpaBieHus. T.e. MHOKECTBO
AKCHOM OTPaKaeT IMOJHYIO CUTYAIHIO S;.

B ciydae paGoTsl 60JIBIION KOMaHIBI HAJ[ TPOCK-
TOM, MOXET CIOXHTBHCS CHUTYaIUs, KOTJa OJHHUM pe-
CYpCOM B KOHKPECTHBI MOMEHT BPEMCHH MBITAIOTCS
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yHOpaBiaTh 0oJice OJTHOTO YeOBeKa. BEIMONHEHUE He-
CKOJIBKUX HECOTJIACOBAHHBIX YIIPABIISIFOIINX BO3ICH-
CTBHH MOJKET NPHUBECTH K HEKENATSIEHOMY pe3yIlb-
TaTy.

B mpyrom ciydae, Takas HECOTIIACOBAaHHOCTb MO-
JKeT BO3HUKHYTH JTake IpU paboTe OJHOTO YeJIOBeKa.
Hanpumep, eciti Ha cepBepe OBLIO 3aIyIIEHO ITAKeTHOE
3a/laHue, TOPa3yMEeBaloIlee ero BRIKIIOUEHUE 10 3a-
BEPILICHUIO PAaOOTHI, 3TO MPUBEJCT K U3MCHCHHUIO KOH-
TEKCTa, TeKyulell cuTyanuu. Hekoropsle nelCTBUS C
HUM TOTEPSIOT CMBICI, JPYTrUe HA00OPOT CTAaHYT BO3-
MOKHEI.

CnenoBaTelbHO, B HaIle CEMHOTHYECKOM MO-
JIENT TIOSIBIIIETCSI HEOOXOIMMOCTh CO3MaHUs Habopa
TIPaBUJT (A, BBHITIONHSIONIETO W3MEHEHHE Habopa ax-
CHOM cucTeMBl. Hampumep, Tyia MoeT OBITh BKITIO-
YeHa TpoIeaypa, 3aIpallnBaioias JaHHbIE O pecypce,
C KOTOPBIM TOJIb30BATENb paboTaeT B JAHHBII MOMEHT,
1 OOHOBJISAOIIAS TPH HEOOXOIUMOCTH TEKYIILYIO CUTY-
almIo.

B-TpeTbux, CyimecTByeT BO3MOXKHOCTh H3MEHE-

HUS Ha3HAYCHHS KAKOTO-TO pecypca oOjauyHOM Iuiat-
dhopmel. HanprmMep, B HallleM Cilydae KOHECYHBIC TOYKH
Iv1/client/{entity_pk}/team,
/v1/partner/ {entity pk}/team u emre HECKOIBKO APYTHX
B APl ceffuac MO3BOJISET TOJH30BATEINIO IIONYYUTH
CIMCOK CBOEHl KoMmaHAbl. BO3MOXHO, YTO B JaJIbHEH-
meM uX QyHKIIHOHAN OyIeT H3MEHEH, 4TOOBI H30eKaTh
IyONUpOBaHUS, YTO TPUBEACT K U3MCHEHUIO Tparma-
THKH.

OTO MPUBOJUT HAC K HEOOXOIMMOCTH CO3JaHUS
TIPaBUII Y1, KOTOPBIE TIO3BOJISIT BEITIOIHATH OOHOBJICHHE
KOPPEJSIMOHHBIX TPaBUJL.

Hakonern, manoBeposTHO, 4TO mpu paboTe cH-
CTEMBI yTIpaBJICHHsI HAM TTOHAJOOUTCSI MEHSITh CHHTaK-
cudeckue npasuia. [loaTomy, B Habope mpaBui yp, HET
HeoOxogumocTH. Mx [moOaBieHHE MOKET IOHAJ0-
OWTHCs, HATIPHMEpP, B TOM CIIydae, €CIM MBI MOIBITa-
eMcst 100aBUTh BO3MOKHOCTh BBOJUTH KOMAH/bI B CH-
CTeMy YIpaBJICHHUS HE TOJIBKO Ha PYCCKOM SI3BIKE.

Takum ob6pazom, HHPOPMAIUSI O CHUTyallld B WH-
(dbpacTpyKkType MOXKeT ObITh JOCTOBEPHO MPE/ICTABIICHA
B BUJEC CEMAHTHUYECKOW ceTH, KoTopas OyaeT u3Me-
HATBCS MO TPABUIIAM )T, )P, YA, Y1 WU UX COUETAHUIO.
HMes nocToBepHOE MPEICTaBICHUE U BBHIITOJHUB CHH-
TaKCHYECKUU U CEMAaHTHUYECKU aHAJIN3 3aMpOoca TMOJb-

30BaTeNsl HA CCTCCTBCHHOM S3BIKE, MOXKHO COIOCTa-
BHUTH MH(POPMAIIMIO U3 HETO ¢ MHPOpMAIHEH 0 COCTOsI-
HUU CHUCTEMBL. U B MTOTE BBIMIOJIHHUTEH YHPAaBIIAIOIIEE
BO3ICHCTBHUE, IPU HEOOXOIMMOCTH.

B nmaHHBII MOMEHT BpeMeHH, YIIpaBJIeHHE 00J1ad-
HO# HH(paCTPYKTypoit uepe3 TPaHCIIAILHIO 3aIPOCOB C
€CTeCTBEHHOTO f3bIKa HE HMMEEeT IIMPOKOTO PAaCIpo-
CTpaHEHUs. DTO BBI3BAHO PAIOM HPOOIEM, OTHOU U3
KOTOPBIX SIBJSICTCS CIIOKHOCTh M JTHHAMHUYHOCTBH TO-
J0OHOI uH(ppacTpyKTyphl. B TO ke BpeMmsi, M0oT00HBIH
MOJIXO/1 HE UMEET HEIOCTATKOB KJIACCUYCCKUX UHCTPY-
MEHTOB yIpaBJicHUs (BeO-KOHCOIb, YTHIIUTHI KOMaH]I-
HOHM CTPOKH): HEOOXOAMMOCTH HM3yUYEHHUS] CHHTaKCHCa
paboTHl ¢ YTWINTOW, MPOIPHUETAPHOCTH JAHHBIX HH-
CTPYMEHTOB JIJIsI KaXKIOTO TIOCTABIIMKA 00IaYHBIX cep-
BHCOB W T.1. ECTECTBCHHBIN S3BIK HA3BIBACTCS «ECTE-
CTBCHHBIM» HE TIPOCTO TaK, OOIICHHE Ha HEM SBIISCTCS
HamboIee MPOCTHIM.

JlanHas paboTa NOKa3bIBa€T BO3MOXHOCTH HC-
MOJb30BaHUSI CEMHUOTHYECKOM MoOZ€JIM CUTYallMUOHHOT'O
yIpaBJIeHUs! Uil NPEICTaBICHUS HHPOPMAIMIO O JTH-
HAMHYECKOW CHCTEMe, B YaCTHOCTH 00JauHOW HH(pa-
CTPYKTYpE, KaK 4acTh pa3pabOTKH CHCTEMBI YIIpaBlic-
HUs C UCIIOJIBb30BAHUCM €CTECCTBCHHOTI'O A3bIKA.
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AHoTaNis

AHaII3YETbCS CyJ9acCHHH CTAH CHUCTEM Ta 3ac00iB 3aXUCTY MEPCOHANBHUX JAaHUX KOPHCTYBAYiB COMiaTbHUX
Mepex. [Tokazano, 110 JKOJIEH 3 ICHYIOUHX CIIOCOOIB HE TapaHTye MOBHOTO 3aXUCTY, B TOMY YHCII # Ti, 110 3aCHO-
BaHi Ha BUKOPUCTaHHI OJOK4elHy 3a1is uudpoBoi ineHtudikauii. ToMy NponoHyeThCsl JOAATKOBUI MiIXiJ 10
BUPIIIEHHS] 03HAYeHOT IPOOJIeMH: pO3pOOKa CUCTEMH 3aXUCTY NEPCOHAIBHUX JAHUX, B SIKIH MOE€HYOTHCS TEXHO-
yorii kpunrorpadii, po3nozineHoro peectpy (i3 BUKOpUCTaHHAM Xemrpady 3aMicTh OJIOKUYEiHYy) Ta 30epiranHsa
iH(opMamii y XMapHOMY CXOBHIII.

Abstract

The current state of systems and means of protecting personal data of users of social networks is analyzed. It
is shown that none of the existing methods guarantees complete protection, including those based on the use of
blockchain for digital identification. Therefore, a new approach to solving this problem is proposed: development
of a personal data protection system that combines cryptography technologies, a distributed ledger (using a hash-
graph instead of a blockchain) and information storage in the “cloud”.

KuiouoBi cjioBa: comiaiabHi Mepexi, IepCOHaNbHI J1aHi KOPUCTYBadiB, KOH(IACHIIIHHICTh, KibepOe3neka,
6moxueiin, xemrpad, XMapHe cXoBHIIE iHpOpMAITii.

Keywords: social networks, personal data of users, confidentiality, cyber-security, blockchain, hashgraph,
cloud storage.

ocTranoBka npodsemu. ComianbHi MEpexi Bxe
JTAaBHO € HEBIJ €MHOIO YaCTHHOIO KHUTTS CYy4acHOT JIt0-
JIUHH. 3 KOXKHHUM JTHEM KiJIbKICTh KOPUCTYBAUiB COIlia-
JBHUX MEPEK CTPIMKO 3pOCTAE, MO HE AUBHO, aJKE 1Ie
— HaBHIIIMK Ta HAWOPOCTIMMHA cHoci0 KOMyHiKa-
ii, «IBEPi Y BIIKPUTHUI CBIT», MOKIIUBICTH Ji3HATUCS

IIpo BCiX ¥ po3moBicTH BciM mpo cebe. [TocTymoso co-
LiaJIbHI MEPEeXi CTBOPIOIOTH HOBY PEallbHICTb, SKa Xa-
paKkTepu3y€eThes Oe3nepepBHUM MOTOKOM iH(pOpMAIii,
JOCTYITHOI KOXKHOMY y OyIb-KMii MOMEHT. Y cyuac-
HOMY CBITI COILliaJIbHI MEPEKi — Lie BXKE HE IPOCTO 3aci0
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KOMYHIKaIil, a i CKIagHuil COLIOKYIbTypHHH (heHO-
MEH, 110 TIPOHUK Maiike y BCi chepH KUTTETISITBHOCTI:
SKIO Ha MMOYATKy MOIMYJISIPHI CAWTH 3 OCOOMCTHUM JO-
MICaMU 3’ SBJLUTUCS K (opMa ITO3BULIA, PO3Bard, TO
3apa3 BOHM HAIIOBHIOIOTHCS ITUPOKUAM (PYHKIIOHATIOM:
B HUX MOXHA PEKJIaMyBaTH TOBAPH i MOCIYTH, TIOKpa-
IIyBaTH npodeciiHi HABHYKH, ITYKAaTH €KCIIEPTHY iH-
dbopmMariiro, HalkMaTH TPAIiBHUKIB TOIO. € NaHi, 10
92% pekpyTepiB BUKOPUCTOBYIOTH COIiaJIbHI MEpexi
JUISL TIOIIYKY JaHUX NPO KaHAMIATIB, HAaBiTh SIKIIO IO-
TEHUIHHWN NpaliBHUK HE Ja€ NPSMUX MOCWIAHb Ha
cBoi mpodini [1]. Ta # B 3arani Bxke Maiike MOJOBHHA
BCiX mmozei Ha 3emii, To0To 4,20 Minbsipaa, BUKOPHUC-
TOBYIOTH ComianbHi Mepexi [2]. 36impIeHH 0 KiTbKO-
CTi KOPHCTYBaUiB COMEPEK 3HAYHOIO MipOI0 OCIPHU-
suta mangemist Covid-19, sika yepe3 KapaHTHHHU Ta ca-
MOI30JIAIII0 3MyCHIIA JIFONeii OLIbIe BHABAaTHUCS IO
JMUCTAHIIIHOTO CITIIKYBaHHS.

[Ipote, po3yMitoun KOPUCTH 1 TIepeBaru couiaib-
HHUX MEPEeX, JIIOJM HE 3aBXAN YCBIIOMIIIOIOTh PU3HKH,
1110 3 HUMH TIOB’s13aHi. AJKe B 0OJIKOBHX 3amucax Ko-
pPHCTYBauiB Ta B iX JIMCTYBaHHI MICTHTBCS BEJIMYE3HA
KUTBKICTh 0COOUCTOT, IHTUMHOT, KOH(DIICHIIIHHOT 1H)O-
pmariii, sika Bce yacTillle MOTPAIUIIE 10 «IyKHX PYK»,
CTaHOBIsUM HeOe3MeKy I KOpHCTyBadiB. MimeThes
BXKC HaBiTh HE PO HeOEe3MeKy 3 OOKy XakepiB Ta iHTe-
PHET-3I0BMUCHHUKIB, a IPO HeCyMJIiHHE cTaBieHHS I T-
TiraHTIB 10 CBOIX MPOIYKTIB Ta iX CIIOKMUBaYiB.

[Ipobnema 3axucty iHpOpMAIii 3aBkaN Oyna aK-
TyanbHOtO [3], a 3apa3, B nepioj] 4eproBoi indopmalrii-
HOI peBOIIIOLIT, CTaNa OJHUM 13 MPIOPUTETHUX HAMPS-
MiB HAYKOBHX OCJIPKCHb Ta TEXHIYHUX PO3POOOK.

ToMmy MeToI0 J1aHOT CTaTTi € aHalli3 Cy4acHOTo
cTaHy Oe3rekn/He0e3eKr epCoHaIbHUX JJAaHUX KOPH-
CTYBadYiB COI[IaJIbHUX MEPEXK Ta MPOITO3HIIIT 100 ITijI-
BUILCHHS X 3aXHCTY.

Buxsaa ocHoBHoro marepiany. Ha ganuii mo-
MEHT MOXXHa BUJAUINTH JBi OCHOBHI TIpoOieMu,
OB’ s13aHi 13 0E3MEKO0 OCOOMCTUX TAHHUX Y COIiaTbHIX
Mepexax:

1) maBmucHe crexenns |T-kommaniii 3a cBOIMHU
KOpUCTyBauaMu (y BJIaCHUX iHTepecax abo I THCKOM
MOJITUYHHUX CTPYKTYP);

2) ypa3nuBiCTh CHCTEMH 30epiraHHs MepCOHAb-
HUX JJAHUX KOPHCTYBayiB.

[Toxo nepmroi mpoGiieMu, TO BOHA BXKE HE TIPOCTO
OOrOBOPIOETHCSI B €KCHIEPTHOMY CEPEHOBHIL, a BH-
Hiuia Ha piBeHb CyloBHMX po3risaiB. Hampuxnan, 27
aucronana 2019 poky Ha Tik-Tok Gymno nomaHo mo3os
y denepanbuuii cyn KamidopHii, B sIKOMy CTBEPIKY-
€TBCS, 110 CepBic 30HMpae JAHI MPO CBOIX KOPHUCTYBadiB,
BKJIFOYAIOYM HOMEPH iX Tese()OHIB, KOHTAKTH B COIlia-
JBHUX Mepekax, ajpecw eNeKTpoHHoi momrtH, |P-
aJipecH, MiCIe3HaXO/KeHHS Ta 1HITy KOH(iAEHIiHY
iHpopmamiro. B mo30Bi aeTbcs mpo Te, M0 KOMITaHist
BUKOPHUCTOBY€ Pi3HI XUTPOIIi JUII MPUXOBYBaHHA (a-
KTy BiZIIPaBKM JaHWX KOPHUCTYBAdiB Ha JEKilbKa cep-
BepiB y Kurai. Ile crioHykano aMepuKaHCHKUX BIHCH-
KOBHX BBECTH OOMEXEHHS Ha KOPHCTYBAHHS CEPBICOM,
a obunsi nanatn Kourpecy mporosnocyBanm 3a 3a00-
POHY BUKOPHCTaHHS NIPOTrpaMu y (eiepabHUX MPUCT-

posix [4]. Jlo noaiGHuX 3ax01iB BAAIOTHCS i iHII Kpa-
fuu: Iumis 3a6oponunna Tik-Tok, a AscTpainist po3riis-
Jla€ MOKJIMBICTh HOTO OJIOKYBaHHS [5].

Brim, Bytedance — He exnna KoMmaHis, Ky TTiI0-
3pIOIOTH Y CTEKEHHI 32 KOPUCTYBadaMHU CBOET TUIAT(O-
pmu. llle oxHa KOMMIaHis, Ky PETYISPHO 3BHHYBady-
f0Th y mmuryHcTsi — Facebook. 3rimuo i3 mocmimken-
HAM, mpoBemneHUM Yy 2015 poui Bemprificekoro
areHIfiero i3 3axucry aaHux, Facebook Bixcrexye cro-
PIHKH, 110 BiABIAYIOTHCS KOPHCTYyBadyaMH, HABITh SKIIO
BOHHU BUIIIUIH 13 CBOr0 00JIIKOBOTO 3aIKCY, BUIAININ
Hioro abo B3araji He peecTpyBaJiCs B Iiil conMepexi.
Arenuis ctBepkye, mo Facebook Bimcrexye mii y
Opay3epi 3a gonomororo Cookie-aiinis Ha koM’ roTe-
pax. Lle BinOyBa€eThCsl, KOJIM KOPUCTYBay BijBinye 0i3-
HeC-CTOpiHKY abo caliT AKOICh BiOMOI MEPCOHH, ITepe-
T SIKUX JTOCTYNHUH 0e3 HasBHOCTI OOJIKOBOTO 3a-
nucy B counMepexi. Ha iHmMX caiiTaX cTeXeHHs
BiOyBa€ThCS Yepe3 COIiaibHI IUIATiHM, TaKi, HAMPH-
kman, sk kHonka «[lomoGaetbes» (BoHa BOymoBaHa
MPaKTUYHO Ha BCIX MOMYJSIPHUX pecypcax).

Jpyra mpobiema — Bpa3IUBICTh CHCTEMH 30epi-
TaHHS JaHUX KOPHCTYBAYiB — CTa€ JeNali MacITaOHi-
mrofo. Y mucronani 2019 poxy ekcnepT 3 iHpopMamiii-
Hoi Oe3nexu Binni Tpoiist BUSIBUB y BiIKpUTOMY J0C-
Tymi 6a3y 3 0COOHCTO iH()OPMAIEID KOPHUCTYBaUiB
TaKWX COLIATBHUX Mepex, sk Facebook, Twitter,
LinkedIn Ta cepsicy Github. V wuiit 6a3i nanux 3uHaxo-
quucst 50 MUTbHOHIB HOMEpIB Teae(oHIB, 3aUCH 3 ic-
TOPIT MpareBIalTyBaHHs, a TAKOK 622 MIJIBHOHU YHi-
KaJIbHUX aJIpeC eIeKTPOHHOI NOITH. [1pH IboMy TOYHO
HE BiIOMO, SKAM YMHOM JIaHi TOTPAIIIA B If0 0a3y i
XTO 32 UM c1oiTh [6]. Ille oaHa MaciiTabHa KpajiKka
MePCOHANbHUX JTAHUX CIiTKaja KOPUCTYBAdiB COLME-
pexi Facebook. Lleit Bunaaok moB’s3yr0Th i3 MpUBAT-
noro kommaniero Cambridge Analytica, sika Hamae mo-
JITHYHI KOHCANTHHTOBI nociayru. Komnaniro 3BuHyBa-
YYIOTh Y BHMKOPHCTaHHI IEPCOHAIBHHUX JaHUX
50 minbiioniB kopucTyBauiB Facebook mis BBy Ha
pe3ynbTar npesuaeHTchbkux Bubopis B CIHA y 2016
poui. Komnanii Branocst 3i0pati 0coOHUCTI JaHi Mijb-
HOHIB KOPHUCTYBadiB 3a JOMOMOTOI0 BikTopuHH «Lle
Bare nu)poBe KUTT». TeCTH TO3BOJSIOTE 310paTH iH-
(dopmariiro mpo npohiak KOpUCTyBada. 3a CJIOBAMH J0-
ciigauka Kpicrodepa Yaiini, sSikuii paimie mpartoBas
y Cambridge Analytica, xommnaHis BHKOPHCTOBYBaja
HEJIOCKOHAIICTh TporpamMHOro 3abesnedyeHHs Face-
book Ta GymyBasa Mozei, sIKi 1O3BOJISIIN JTi3HABATUCS
po Jrozaei Ginpme [7].

i Bumaaku (Ta 6arato iHITUX) BUTOKY/KPaai>KOK
MEPCOHATBHNX JaHWX KOPHCTYBadiB CBiAYATH HPO Te,
10 Ti METOH 30epiraHHs Ta TPaHCTIOPTYBaHHS iH(OP-
Marlii, ki BUKOPUCTOBYIOTh KOMIIaHii Ha NaHWUH MO-
MEHT, HE MOXYTb I'apaHTyBaTH HOBHOI KOH(IAEHIIH-
HOCTI iH(popMaii mpo CBOiX KOPUCTYBaUiB.

ToMmy ekcriepTH pagsTh caMHM KOPHCTyBadam
OyTH MUILHUMH B 1iH cutyanii. Hanpukian, gaxismi 3
KiOepOe3IeKy HaroJerIMBO PEKOMEHIYIOTh BUKOPHC-
TOBYBATH CKJIaJIHi 1 3aBXAM Pi3HI MapOIi st KOKHOTO
HOBOTO iHTEepHET-pecypcy. [IpoTe OIIBITICTh KOPUCTY-
BayviB HEXTYIOTh L[MM IIPOCTUM IpasuiaoM. Paxismi Mi-
crosoft BuB4arouM JaHi aHATITHYHOrO LEHTPY, IIiapa-
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XyBaJii, 10 Onu3bko 44 MiJBHOHIB KOPHCTYBadiB Ta-
KHX cepsiciB, sk Microsoft ta Azure AD, BUKOpHCTO-
BYBaJIM ACHTHYHI TApoJIi IJs aBTOPH3aMii 1Mo KijgbKa
pa3iB. AHATITHKY TAKOX MPOBOIUIIN ITOPIBHIHHS 00Ti-
KOBUX ITaHWX KOPHCTYBadiB 3 0a3010 JaHUX JIOTiHIB i
MapoliB, sSKi paHime ¢irypyBaln B pi3HHX BHTOKAaX.
Bcranosneno, mo maiixe 52 % 3 30 MiIbiioHIB KOpHC-
TyBa4iB BUKOPHUCTOBYIOTH OJTHAKOBi a00 CXOXi mapoJi
MOBTOpHO. TakoX AaHe IOCHIIPKEHHS NOKa3ao, 10
6m3bK0 30 % mapodiB, 1110 OyJIH JIMILE TPOXH 3MiHEH,
MOYKHA 3J1aMaTH 3 gecsatu cripob [8].

[le omHMM HUISIXOM JI0 3aXHCTY NEPCOHATBHHUX
JTAaHUX € BUKOPUCTAaHHS IBO(aKTOPHOI ayTeHTH(iKaIil,
KOJIM OKPiM BBEICHHS MapoJIst HOTPiOHO II1e BBECTH O~
HOpAa30BUH KOJ, KU MPUXOAUTH Ha E€JIEKTPOHHY IO-
mty abo tenedon. B ipoMy BUIIaAKy 0THOPA30BHHA KOZ
Ji€ JIMIIE AeKiabKa XBWIMH a00 TOJuH, ITC/Is 90r0 BiH
CaMO3HHMIILY €ThCH.

Takox IUis MiATBEPAKEHHS! 0COOU BUKOPUCTOBY-
I0Th O1OMETPHYHI JaHi, TaKi, IK BIJOUTOK MajbIlsd, Ma-
JIFOHOK CITKIBKM OKa ToIIO. [Ipy HecaHKI[IOHOBAaHOMY
BX0/ii (abo #oro cnpo0i) BIACHUK aKKayHTy OTPHMAE
BiANIOBIHE MIOBIIOMJICHHS.

Bci i pexoMeHalii 103BOJISAIOTh 3HU3UTH PU3HK
XaKepChKOTO IOCTYILY JO OCOOMCTOrO aKKayHTY, POTE
JKOJHVM YHHOM HE 3aXUINAI0Th iH)OPMAIIFO BiJl BUKO-
pHUCTaHHS opraHizamisMu, 1o ii 30uparots. OcobarBO
PH3HKH 3pOCTalOTh CTOCOBHO OIOMETPHYHHX [aHUX,
SKi KpaJyTh caMe 3 CepBepiB KOMMaHiH, o iX 30epira-
10Th [9]. Excieptu «JlabopaTopii Kacnepcrroroy» mpo-
THO3YIOTb, 1110 B MAHOyTHHOMY KiJIbKICTh BUTOKIB 010-
METPHUYHUX MEePCOHANBHUX JaHUH Ie Oinble 3pocrTe,
OCKIJIbKM TEXHOJIOTii 0ioMeTpil akTHBHO BIPOBAIXKY-
foThest B Big Data cucrtemu pisaux chep misuibHOCTI.

IcHye 11e 0/IMH HANPSIMOK, 1[0 aKTHBHO PO3BHBa-
IOTh KOMIIaHii, 3aIliKaBJICHI B 3aXHCTI JaHUX KOPHUCTY-
BadviB Pi3HUX MEPEeKeBUX pecypcis. Llei HampsMok mo-
3HauaeThes TepMminom Self-sovereign identity, o o3xa-
ya€ — CyBepeHHa INeHTHWYHICTh. JlaHe pileHHs
3aCHOBaHE Ha 3aCTOCYBaHHI OJOKYSHH-TEeXHOJOTIH, SIKi
CIPHSAIOTH CTBOPEHHIO CHCTEMH PO3IOiIEHOro 30epi-
TaHHA VHIKaIBHUX IICHTU(IKATOPIB KOPHUCTYBadiB,
IIPY BUKOPUCTAHHI SKUX BOHH MOXYTbh OCOONCTO KOH-
TpPOJIIOBATH BCIO iH(OpMaIlito, Ha/larouy ii Ha CBild po3-
cyn. TexHomoris GJIOKYEHH siBJIsie COOO0T0 Tepetik 6J10-
KiB, sIKi MiCTATh B c00i iH(opMaIiro (Xerr) mpo more-
penHiil 6JIOK B JAHIIOXKKY. 3aBASKH TaKid CTPYKTypi
BUAaNeHHs (a060 3MiHa) OJIOKIB CTa€ HEMOXKIUBUM 0€3
nepeOy10BH OJIOKIB, 110 HayTh Buile, 00 MOTPiOEH I10-
OanpHUIT epepaxyHok xemriB. L[ ocoOmuBicTh TeXHO-
Jorii 3abe3neyye BHCOKUI piBeHb OE3MEKH JNaHWX Ta
iXHIO JICIICHTpai30BaHicTh. [aes mudpoBoi igeHTHY-
HOCTI, sIKa 3aCHOBaHa Ha PO3IOJIY PEECTPY, T03BOJISIE
BUPIIINTH OJIHY 3 OCHOBHHX ITPOOJIEM MEPEXEBOro 00-
MiHy JaHHUMU — HAsBHICTh JOJIaTKOBOI JIAHKH B JIAHIIIO-
KKy «KITIEHT — KOMITaHis», sika 3a0e3medye mpoliec me-
penaui, 300py Ta 30epiraHHs JaHUX.

OmHak maHui mMAXig TaKoK HE T03BOJISIE TTOBHI-
CTIO BHPIIIUTH MTPOOJIEMY, CTUKAIOYHUCH 13 HU3KOIO HO-
BHUX TIpoOsieM. AJKe TYT BiOYBa€eThCs CIpoda 0Xo-
ITUTH BECh CIEKTp MU(PPOBUX KOMYHIKaIii Ta 06’ €en-
HaTH  peajbHUH  JOKYMEHTOOOIr  (BKJIIOYAIOUH

nacrioptHi Jaui, [ITH To1o) 3 i poBrMu nannmu xo-
puctyBadiB. [[ns 1mporo moTpiOHa yHiBEepcalbHA CHC-
TeMa, sika Oyna 0 cTaHAapTH30BaHa MO BCHOMY CBITOBI.
He#t msix BupimeHHS MpobieMu KOHQIACHIIHHOCTI
motrpedye 6arato MOJAaTKOBHX PECypciB Ta Oprasiza-
LifHUX pIlIeHb: 3arajibHa CTaHAAPTH3aIlisl, HasIBHICTH
BEIHKNX (PiHAHCOBHX PECYPCIiB IS MIATPUMKH Me-
PeXi, 3aTy4eHHsS JCP:KABHUX OPraHiB, 3a0C3MEUYCHHS
cucteMH ineHTU(iKaNii Ta Bepudikaii Tomo.

Cxoxa cucteMa (i3 BUKOPUCTAHHSAM OJIOKYEHHIB
st 1 poBoi izeHTHdIKaLIT) 3anpoBaKyeThest B Ec-
TOHi1, e nudpoBa ineHTHdiKalLisg 3a JOMOMOIOI0 CIe-
mianbHOi KapTH a00 MOOUTFHOTO MPHUCTPOIO BHKOPHC-
TOBY€ETHCS B 0araThoX Aep:kaBHUX opraHax. Lle rapauit
MIPUKIIAJ JIOKAIFHOTO BUKOPUCTAHHSA CYyJaCHUX TEXHO-
JIOTi# TipW TTOBHIN mixTpuMIli Ta QiHaHCYBaHHI 3 OOKY
nepxapu. OIHAK [ peatizaiis He epeadavae pireHs
11010 3aXHUCTY MEPCOHATBHNX JaHUX 13 COMIaIbHUX Me-
pex.

Ha nam mornsin, nane nutaHHS noTpeOye OLIbLI
BY3BbKOT'O PIILICHHSI, SIKE HE TIPETEH Y€ Ha 3aMiHy 3BHY-
HUX cII0Cc00iB ineHTH(iKaLil 0COOUCTOCTI, IPOTE HATAE
MOXKIIBICTh KOPHUCTYBa4yeBi 0COOMCTO KOHTPOJIIOBATH
NepcoHaJIbHI IaHi Ta 3abe3nedyBarty iX 30epesKeHHsI.

TakuMm piOIEHHSIM MOXE CTAaTH CTBOPEHHS CHC-
TEMH, SKa I03BOJIAIAa O KOPUCTYBadaM yNpaBiIsATH CBO-
MU ZaHMMHU Ta CaMHM BHPINIyBaTH, SIKUH COLialbHAN
pecypc Oyzne matu o Hux poctyn. Llg cucrema mae
BKJIFOUaTH TaKi KOMIOHCHTH:

1) rpadiunmii intepdeiic (Beb-miathopmal/mona-
TOK) Uil pOOOTH KJIIEHTIB 3 JaHUMHU Ta iX MOHITOpHU-
HIY;

2) XMapHe CXOBHIIE, B sIKOMY Oyje 30epiratucs
nepcoHanbHa iHQopMais BenuKHx 00csriB (300pa-
JKEHHSI, JIOTH JIUCTYBaHb TOILIO);

3) neueHTpani3oBaHUI peecTp, 3axXHIICHUI 3aco-
0amu kpuntorpadii, e OyIyTh 3HAXOJUTHUCH HEBEIHKL
00CSITH TIepCOHANBPHUX NaHUX, a TaKOX iH(popMaIis
PO JaHi y XMapi, IIpaBa Ha X YHTaHHA Ta iHpopMaIis
po 30epirava Kirova.

I'padiunmii inTepdeiic Mae OyTH 3pyIHAM IS Bi-
JICTEeXKEHHS CTaTyCy CBOIX JaHUX Ta iH(opMaIlii mpo Te,
KOMY BOHH B JJaHMH MOMEHT aocTyrnHi. To0To uepes iH-
Tepdeiic peani3yeTbCsl cUcTeMa MiATBEPPKEHHST Hajl-
CWJIaHHS JaHWX 32 3alIUTOM COIiaJbHOI MEpexi, a Ta-
KO JKypHaJl iCTOpii TaHWX, II0 BHKOPHCTOBYBAJHCS.
KoxxeH HOBHI yuacHHK 1IaTGopmu OyJe OTpUMYBaTH
YHIKQIbHUH KpUnTOrpadiqHui KiIroy.

XMapHe CXOBHIIIE MOXKe OyTH HagaHO Oy/b-SIKOIO
KOMIMaHi€ (abo KilbKOMa), siKa CIIeHiali3y€eThCs Ha
TakuX mociyrax. Bei nmaHi, mo HamgifioyTe 10 XMmapw,
OynyTh mu¢ppyBaTuCs 3a JOINOMOTOI0 CUMETPHYHOTO
mmdpyBaHHS.

brok4eiin, sk JOeNeHTpaTi30BaHUA peecTp, Oyne
BIAMOBIZATH BCIM BUMOTaM JaHOT CUCTEMH: MiATPUMKA
BHCOKOT IIBUJIKOCTI IPOBEJICHHS TPaH3aKIIii, MacIiTa-
0OBaHICTh, HU3bKA BapTICTh Ta CTIUKICTh O TTOMHJIOK
PI3HOTO XapakTepy.

AnbTepHaTHBOIO  OJOKYEHHY  MOXeE  cTaTu
xerrpad (Hashgraph). Oco6nuBicts gaHOT TeXHOIOTIT
nojsrae B il CTPyKTypi, sika 3HAYHO BiAPI3HIETHCS Bif
OJ0K4eliHy. 3amicTh HOCIIOBHOIO 3amucy OJIOKiB, y
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xemrpadi BUKOPUCTOBYETHCS CIIPSIMOBAHUM allMKIIIY-
uuit rpa¢ (Directed Acyclic Graph — DAQG), sikuit 3a-

L]

a

mucye indopmariro HeniHiiHo [ 10]. BinMiHHICTE CTpY-
KTypu Xemrpady Bill CTPYKTYpH OJIOKUCHHY mpeacTa-
BJICHO Ha puc. 1.

o

Puc. 1. Cmpykmypu: a — b6noxueiiny, 6 —xewepagy

OCHOBHUI TpUHIAI poOOTH TAHOT MO PO3IIO-
IUIEHOTO PEECTpPy IOJSATaE B TOMY, IO Homu (ydac-
HUKHU Mepeki) 0OMIHIOIOTECS 1H(POPMAIIi€I0 TIPO TpaH-
3aKIii 3 JBOMa IHIIMMHU BUTMIAJKOBUMH BYy3JIaMH, SIKi B
CBOIO YepTy, — 3 JBOMA iHIIIMMH, 1 TaK Jaji, JOTH, TOKH
KUTBKICTh 3aisTHUX HOJIB HE BUCTA4YHTh JUTS Bepudika-
ii. Bei oneparrii 3anmucyrOThCs Y XPOHOIIOTIYHOMY TIO-
PAAKY, IX ICTOPIF0 MOXHA BiICTEKUTH. TaKkoxX mei an-
TOPUTM € CTIMKHUM J0 OMHJIOK Ta 37amy. 1106 Bruim-
HYTH Ha MEpexy, 3HaJoOMThCS 3rojia OliblIe JIBOX
TPETHUH yYACHHKIB, 3aBISIKH YOMY BHPILIYETHCS MPO-
OneMa «BI3aHTIMCHKUX TeHepalliBy. BukopucTaHHs
xemrpady Mae HHM3KY IepeBar MOPIBHSIHO i3 OJIOK-
YyeiHOM:

1) wBHaKicTs pobotu 10 500 THCSY TpaH3aKMin
(ma Bigminy Big 10 THCsY y Oirok4veiiHa) Ta Macmrado-
BaHICTh,

2) MpOMyCKHA 3][aTHICTh 3aJICKUTh Bifl KUIBKOCTI
YYaCHHKIB MEPExKi;

3) nmemeBi TpaH3aKIlil Ta HEBEIMKHUM 00CAT 3a1is-
HOT 1aM’AITi;

4) criiikicts 10 DDOS-aTak.

3a0e3neunBIIN CHCTEMY BCiMa OITMCAHUMU PECy-
pcaMu, MOYKHA OTPHUMATH YHIBEPCAIbHY 3aXHIICHY
6a3y manux. Bci mani OyayTe 3ammdpoBani Ta mepe-
JlaHi B HEOOX1THE MICIIe JIUIIE ITPH MiATBEPIKCHHI OTIe-
patii iX BIaCHHKOM.

[ponenypa Oyne NpuUOIU3HO TAKOK: MPH PEECT-
panii KopucTyBady BHUAAETHCS YHIKAIBHUN ineHTH(]I-
KaTop, 3a SKUM HOTO po3mi3HaBatuMe cucteMma. Jlami

oMy HEOOXiTHO 3aBaHTaXHUTH NaHI B XMapHE CXO-
BHUIIE, I¢ BOHU OYyIOyTh aHOHIMHUMH Ta 3ammdpoBa-
HUMH CHMETpHYHUM In¢pyBaHHsIM. Kiodi paszom 3
HEBEJINKOIO 1HPOpMAIli€r0 HaICHIAOTHCS A0 CIIeIliaTi-
30BaHUX BY3IiB Xemrpady, mob mpu HeoOXiTHOCTI
BOHH MaJTd MOKJIMBICTh PO3IIU(PYBATH TaHI KOPHUCTY-
Baya. [lapanenbHO B CHUCTeMi TeHepyEThCs CIy»)OoBa
TpaH3aKIlis, sKa MOBiIOMIISIE ii y4aCHHKIB MpO Te, 1110 B
xMapy Oyiiu 3aBaHTaxkeHi AaHi. L TpaH3aKIlist MICTUTh
iHpopMallilo MPO THI JAHWX, MMOCWIAHHS Ha HHUX Yy
XMapi, a TaKOX Hajae BiAKpUTUH Kirou. [licns enexr-
POHHOTO MIJIHCY JlaHi MOXYTh OyTH 3amucaHi B pe-
ectp. PinreHHs mpo gomaBaHHS TpaH3akiii B xemrpad
(S ¥ B 1HIIWX MOIOHUX CUCTEMaX ) IPUIMAEThCS y4a-
CHHMKaMH 32 JIOTIOMOTOI0 aJlTOPUTMY KOHceHcycy. ami
iHpOpMaLis TepeBipseThCS By3JIaMU-BallifaTopamMu i
TeHEepYeThCs CITy>KO0Ba TpaH3aKIis 3 XeleM JaHuX Ta
pe3ysbraroM nepeBipku. [licns nepeBipku, y BUNAAKY
KOPEKTHOCTI, JJaHi MOTPAILISIFOTH 70 PEECTPY.

SIKII0 comianbHii Mepexi 3HaJOOUTHCS TICBHA 1H-
(opmarist mpo KOpUCTyBaya, HAIPHUKJIAM, IS Ay TeHTH-
(hikarrii, BOHa HaJilNUIe 3aMUT KOPUCTYBAa4YeBi HA BUKO-
puctaHHs gaHux. llei 3anuT 3’ SIBUTHCS Y HHOTO B 0CO-
Oucromy KkaOiHeri rpadiuyHoro cepelnoBMmIa 1
3aIHIIEThCS Y JKypHal. SIKIIO0 KOpUCTyBad IIIATBEp-
JDKY€ 3aITiT, TO BiH JOAAEThCS B Xemrpad, e 10 By3na
«30epirayam» HaJXOIUTh KOMaH/a BiANIPAaBUTH 0 CO-
nianbHOT mIaTdhopMu KpunTorpadidai K04l st po3-
mH(pPOBKH JaHUX 13 XMApHOTO cXOBHUINA (pHC. 2).
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Puc. 2. Cxema posuugposxu 0anux iz xmapHo2o cxosuuya

BucHoBkH. BukopucranHs 3alIpOIIOHOBAHOI CHC-
TEMH 3aXHCTY AaHUX KOPHCTYBadiB MoXe OyTH BUTiA-
HOIO HE JIMIIEe CaMHM KOPHCTYyBadaM, a i COIiaJbHUM
mIaThopMam.

KopucryBaui naHoro arperatopy ocooucroi iHpo-
pMarii OTpIMalOTh TaKi MepeBaru:

1) 6esneka — Bci mani mmdpyroThCS 1 36epira-
IOTBCS JICIICHTPAJII30BaHO;

2) KOHTPOJIb — BCi JIaHi HAMAIOTHCS BHKIIIOYHO 3
JI03BOJTy KOPHCTYBAua;

3) 3pydHICTP — KOPHUCTYBad MOXE JIETKO OTPH-
MaTH JOCTYI JI0 CBOiX JaHHUX a00 BIJICTS)KUTH iX BHKO-
pHCTaHHI, 10 TOTO X, HOMy He MoTpiOHO Oyxae TypOy-
BaTHUCS TpO 3a0e3MeveHHs 0e3MeKn JOCTY Iy J0 aKKay-
HTY COILlalibHOT Mepexi, ajpke Bes iH(popMarlis s
aBTOpM3anii Oyae HajaBaTHCS caiiTaM 3 BUKOPHCTAH-
HSM I pyBaHHS 6€3110cepeHbO 3 PO3IMOIIIEHOTO pe-
€CTpYy.

Benmki kommaHii TakoXk MOXKYTh BOAYHTH B I
CHCTEMi TIeBHI IepeBard. PisHEM comiadbHEM Mepe-
’kaM He Tpeba Oyae 30upatu omHy ¥ Ty K camy iH(Oop-
Mallito mpo KOpucTyBada (HOMepH TelaedoHiB, aapecu
€JICKTPOHHOI MOIITH TOIIO) i1 30epiratu i y cebe Ha
cepBepax. 3amicTh bOTO OyIe €ANHUHN peecTp i3 BciMa
HEOOXiTHUMH JJAHUMH KOPHCTYBaua, KU HagacTh ix
Oynp-skiii TuiaThopMi 3a 3amUTOM (3 HWOTO 3TOAM).
OCKITbKY B OCHOBI 3aIIPONIOHOBAHOT CXEMHU JICXKUTDH Te-
xHoJiorist Xemrpad, a He GyokueiH, To Oyze 3abe3ne-
YeHa BUCOKa INBHIKICTH Omepamid 3 iHopMariero
(amke 3aranpHa NMPOMYCKHA 3/IaTHICT MEPEXi 3pOCTa-
THUME OJJHOYACHO 31 3pOCTaHHIM KiJIBKOCTI il y4acHH-
KiB) Ta HU3bKa BapTICTh TPAaH3aKIiH (3aBISKH yHUK-
HEHHIO NyOJIOBaHHS JAaHHUX, OLNbIIA YaCTHHA SKHX
OyJie po3MoIiyieHa MK y9aCHUKaMU MEPExKi).

TakuM YHHOM, MOXHA JOCATTH YTOIH THITY “Win-
Win”, Ko 00KIBI CTOPOHH OYyTh 3HAXOAUTHUCH Y BH-
TpaITHOMY CTAaHOBHIII.

B minomMy mew miaxin 1o miaBUIICHHS 3aXUCTY TIe-
PCOHAIBHUX JJTAaHUX KOPUCTYBAYiB, SIKUH IIOJISTAE Y T10-

€IHAHHI TePEIOBUX TEXHOJIOTIH B IAPHMHI KPHUIITOrPa-
¢bii, pO3MOALICHOTO peeCcTpy Ta XMapHUX TEXHOJOTIH,
3[a€THCS TIEPCIICKTHBHUM. AJDKE illess BUKOPHCTaHHS
€IMHOTO PO3MOIIICHOTO PEECTPY, II0 MICTUTH iH(OP-
MaIlifo mpo KOPUCTYBadiB Mepexki, MOXxe OyTH BTiie-
HOIO 1 B IHIIAX CTPYKTYypax Ta chepax KUTTETisITEHO-
cTi. Alle, Hacamnepe]], BOHa € aKTyaJlbHOIO JIIs collia-
JIbHUX MEpex, 00 came B HHMX MICTUTHCS BeJIMYE3HA
KIJIBKICTh MEPCOHATBHOI iH(pOpMaIlii, 11070 SKOT 10Ci
30epiraloThbcsi pU3UKH BUTOKY, 3J1aMy ab0 HerpaBoMip-
HOTO BHKOPHCTaHHSI KOMIAaHIisIMH, 5IKi 11 30MpatoTh Ta
30epiraroTh.
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IIpuBeneHsl pe3yabTaThl UCCIEIOBAHMS IO MPOEKTUPOBAHMIO IYTEBOIO PAa3BUTHS CTAHIMHU M OTKPBITHIO
pas3be3a I yBeIn4eHHs IpOoITycKHOH criocoOHocTn KpyrobalikaibCKo skene3Hoi Jopory.

Abstract

The results of a study on the design of the station's track development and the opening of a siding to increase
the capacity of the Circum-Baikal Railway are presented.

KiroueBble cioBa: prrO6aﬁKaJ‘ILCKaﬂ JKeJIe3HasA Aopora, ImyTeBoc€ pa3BUTHUC CTAHIUU, MPOCKTUPOBAHUC
pa3be3/ia, MPOIMyCKHAs CIIOCOOHOCTD, IIPUHATHE PEIICHIH.

Keywords: Circum-Baikal Railway, track development of the station, siding design, capacity, decision-mak-
ing.

Beenenne

B 6mmxkaiimee Bpemst Kpyrobaiikanbckas xkees-
Hast nopora (KBXK) Kyntyk — Iloprt Baiikan Oynmer
BKJIIOYEHA B TPAHUIIBI 0COOOH SKOHOMHUYECKOH 30HBI
(O33) TypuCTCKO-PEKPEAMOHHOTO THIIA HA TEPPHUTO-
pun Mpxyrckoit obnactu «Bopora Baiikanay» [1].

IIporsxxenHocTs yuyactka Kynryk — nopt baiikan
cocTtaBisieT 84 KM, ¢ OJHON CTOPOHBI AOPOTY TIPYIKH-
MaroT ckaiel [Ipmbaiikansckoro xpe0Ta, a ¢ Apyrou
CTOPOHBI — BOJIBI 03epa baiikan (puc. 1).

MopT Baitkan

Mapuryit YnaHoso

Wapbixanrai

Kyntyk

Pucynox 1 — Cxema Kpyeobaiikansckoii sicenesnoti 0opozu 00 npeonazaemor pekoOHCmpyKyuu
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[Mpuaumas Bo BHMMaHME OOJBLION TypuCTHYe-
CKUI TOTEHIMAJ JOPOTH, PacCMAaTPUBACTCSI BO3MOX-
HocTb BKItoueHust KbJK/I B TpancnopTHBIN Kapkac Up-
KyTCKOH arjioMepanuyd B KayeCTBE TYPUCTHUECKON
9KOJIOr0-[103HABATEIbHOM KEJIE3HON TOPOTH C OpraHu-
3anuei MapIpyToB BEIXOJHOTO IHS [2, 3].

[Inan nuHMK cnoxHbIA. [IpOTSHKEHHOCTh KPUBBIX
coctaBisieT 73 %. MHOro KpUBBIX MajIoro pajuyca, co-
CTaBHBIX KPUBBIX, MUHUMaJIbHAsI BEJIMYMHA Paanyca Ha
ydacTKe cocTaBisieT 176 M.

IIpu skcrutyatanuy Jkeae3HOAOPOXKHOM JTMHUU ¢
TaKUM CIJIOKHBIM IUIAHOM, XapaKTEPU3YIOIINUMCS KpH-
BBIMH MaJIOTO PaaNyca, MAIBIMHU NIPIMBIMH BCTABKAMH
MEKAy KPHUBBIMH, TIPH OTCYTCTBHM CIEIHAJIBHOMN pe-
MEPHOM CETH, ChbEMKA IIJIaHA JKEJIE3HOJOPOKHOTO Iy TH
JUTS IPOEKTUPOBAHUS €70 PEKOHCTPYKIIUH TOJDKHA BBI-
TOJHATBCSA C YYETOM PEKOMEHIAINH, M3JI0KECHHBIX B
paborte [4].

B T0 e BpeMs mopora uzaert mo oepery o3zepa baii-
KaJl ¥ TIPOJIOJILHBIIN MPOQHIIb HE UMEET 3HAYNTEIbHBIX
YKIJIOHOB, B OTJIMYME OT IJIaBHOrO Xoja Tpanccuba —
ropHO-TiepeBajibHOrO yyacTka bombmioit JIyr — Coro-
JITHKA, T7Ie IPUMEHSAETCs YKIOH KpaTHOH Taru — 18 %o.
Cpenusis Benuunna ykioHa Ha KBXX][ nebonbinas — 2
%o0.

Ha ywacTke B 3KCIuTyaTanmy HaxomsTcst Oosee
200 UCKYCCTBEHHBIX COOPYKEHHM, B UX YHCIIE: MOCTHI,
TpyOBI, JOTKH, TaJeped, TOHHENH, ceyecimycku. Ilo
JAHHBIM CITYKOBI IyTH BocTouno-Cubupckoit mupek-
un nHGpacTpyKTypsl Ha yuactke Kynryk — IMopt Baii-
KaJl HaXoJATCa 55 UCKYCCTBEHHBIX COOPYKEHUU B Jie-
(exTHOM cocTOsiHUU. BepxHee cTpoeHHe MyTH TaKKe
TpebyeT peMoHTa. B Takoi cHUTyaluu Mpeniaraetcs
HCIIOJIB30BaTh MPEUIOKEHHS M0 YIIPABICHUIO )KU3HEH-
HBIM UKJIOM BEPXHET0 CTPOCHUS ITYTHU, U3JIO)KECHHLIC B
pabore [5].

KBX/I ucnbIThIBa€T BO3/AEHCTBHUE OMACHBIX MPH-
POIHBIX MTPOIIECCOB: CKAJIBbHBIX 00BAJIOB, CHEXKHBIX JIa-
BUH, CEJIEBBIX IIOTOKOB, BOJIHOBOE BO3ZIEHCTBHE 03epa
Baiikan.

PexoMeHganmy 1mo MpOEKTUPOBAHHIO 3AIIUTHBIX
COOpy)KeHI/II\/’I OT CHCXKHBIX JIAaBUH, CCJICBBIX ITOTOKOB H
CKaJTbHBIX 00BAJIOB MPEIOKEHBI B paborax [6—8].

Panee aBropamu Obula paccMOTpeHa 3ajgada pe-
KoHcTpykumu 1ana KBXKJI, B pesynbrare emeHI/m

R R

Kpyras ly6a
(On 139 Km)

Pucynox 2 — Cxema KBXK/] na yuacmrke Llapwiscaneaii — Kpymas I'voa [9]

KOTOPOH YAaJIoCh MOBBICUTh CKOPOCTH ABHXKEHHS MO-
e3108B 710 40 kM/4 1 cokpaTuth Bpems xoza mo KBXK/I:
B HanpasneHnu Kyntyk — Ilopt Baiikan — Ha 126 mu-
HyT; B HanpasieHun [lopt bafikan — Kynaryk — Ha 66
MHHYT.

Taxke aBTOpaMH OBUIO YCTaHOBIEHO, YTO IS
oOecrieueHns MPOJIOKUTENBHON CTOSIHKH MAcCaXup-
CKHUX TI0€3/I0B MJIM DPEJIbCOBBIX aBTOOYCOB B IEpUOJ
MIPOBECHUSI DKCKYPCHIA, U 00ECTICUSHHUS IPU ITOM BO3-
MOYKHOCTH CKPEIICHHUS T10€3/10B HEOOXOJUMBI JJOIOJ-
HUTEIIbHBIE Pa3be3/ibl.

[lpn pa3BUTUM TypPHCTHYECKOTO IOTEHIMAA
KBXI 11t opraHu3aliuy 3KCKypCUOHHBIX MApIIPYTOB
Pa3IMYHBIX TYPUCTHYECKHUX TPy HEOOX0AUMO obec-
NEeYUTh IMyTEBOE pa3BuUTHE Ha cTaHuuu lllapepxanraii
(136 xm IIK 8 + 07), ynmoXuB ABa JOIIOJTHUTEIHHBIX
MIPUEMOOTIIPABOYHBIX IyTH, & TaKKe MOCTPOUTH TPH
HOBBIX pa3bes3na: Kpyras ['y6a (140 xm IIK 7 + 30);
Kupxkupeit (123 xm I1K 6 + 86); [TonoBunnsii (110 xm
IK 1 + 50).

B nanHOI1 cTaThe paccMaTpHuBaeTCs 3aa4a MpoeK-
TUpOBaHUs pa3BuTHs ctanuuu llapsokanraii (B HacTo-
siee BpeMs [llapsbkanrait — ocTaHOBOUYHBIH ITyHKT 0e3
IyTEeBOT0 pa3BuTus) U pazwesna Kpyras ['yba (B HacTo-
siee BpeMsl OCTaHOBOYHBIN MyHKT 139 kM 0e3 myTe-
BOTO pa3sutws) (puc. 2) [9].

Kpyrobaiikanbpckas skene3Has 1opora OTHOCHTCS
k muausaM |V kaTeropun (TMHUYM ¢ MaJOMHTEHCHHCHB-
HBIM IBIOKeHHeM noe310B) [ 10]. [Ipu npoekTipoBannn
Ppa3zeNbHbBIX IyHKTOB HEOOX0ANMO COOII0IaTh HOPMBI
npoekTupoBanus [11].

IIpoekTHpOBaHNeE NYTEBOr0 PAa3BUTHS /IUIS YBe-
Ju4yeHus nponyckHoii cnocoonoctu KB7K/{

Pacnonarath pasfenbHble MyHKTHI HEOOXOJMMO
Ha NIPSIMBIX y4acTKax MyTH. JIMib B TPy AHBIX TONOTPa-
(MUECKUX YCIIOBUSIX MECTHOCTH, K KOTOPBIM OTHO-
csirest yenoBust KBXK/L, na muausax IV kareropun npu
COOTBETCTBYIOIIEM 0OOCHOBAHUH JIOIYCKAeTCsl pacro-
Jarath UX Ha KpUBBIX. COTJIaCHO HOPMaM IPOEKTHPO-
BaHMS JKEJIE3HBIX JJOPOT pa3MelleHHe Pa3be3/10B Ha 00-
PaTHBIX KPUBBIX, JOMYCKAETCs JIMIIb B UCKIIOUUTEIb-
HeIX cinydasx Ha nuHEXx |ll, 1V xareropum npu
COOTBETCTBYIOIIEM 000CHOBAaHHH B MPOEKTE.

Cr. WapbixKanrai
(0N 136 Kkm)

-
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VY4acToK IPOEKTUPOBAHMS CIIOKHBIH, TaK KaK B
€ro IpeeNiax HaX0IUTCs OONBIIOE YNCIIO HCKYCCTBEH-
HBIX COOPYXEHUI, IEpeyCTPOMCTBO KOTOPBIX BECbMa
3aTpaTHO, ]a M BCE 3€MJITHOE TTOJIOTHO AOPOTH PacIio-
JIO)KCHO Ha HEOOJIBIIION ITOJIKEe HCKYCHO BEIPYOIeHHON
B CKaJlax, KpoMe HEOOJBIINX JOJINH PEK, BIAJarONINX
B baiikai.

BceneacrBue 3TOro npoeKTHpOBaHUE Pas3leTbHBIX
MYHKTOB BBINIOJIHEHO II0 JIONTyCKAaeMbIM HOpPMaMm B
0Cc000 TPYIHBIX YCIOBHUSIX.

Tlone3nas anuHA MPUEMO-OTIPABOYHBIX IyTEH,
obecrnieynBaromas CTOSHKY COCTaBa U3 8 BATOHOB U JIO-
komoTuBa (8 x 23 + 34 = 218 ™M), mpuHATA ITUHOH HE
MeHee 220 MeTpoB.

I[IpoekTHpoBaHue MYTeBOr0 Pa3BUTHSA CTaH-
nuu Hlaperekanarai

Ha crannmm Hlapsoxanrait (136 kM [IK 8 + 07)
paHee CyIIEeCTBOBal MPUEMOOTIIPABOYHBIA MyTh JIJTH-
Hot 96 MeTpoB (puc. 3).

FnasHbii nyTs KBX, Mp

0-OTr

(B HacTOAWEE BPpEMA NYTE AEMOHTMPOBaH)

M NyTb, NONe3HanA agAuHa Nyt 96 m

Pucynok 3 — Cxema KbK/] na cmanyuu lapwidicaneati
(6 Hacmosuee 6pems — ocmanogounsiii nymo Lllapwiocaneait)

B HacTosACC BpEMS ITYTh ACMOHTHUPOBAH, IIPUEM U OCTAHOBKA COCTABOB TYPUCTUYCCKUX ITOC3/10B OCYIICCTB-

JseTCs Ha TaBHOM nyTH (puc. 4) [12].

4 - ey o
Pucynok 4 — @omo enasnoeo nymu KbXX/] na cmanyuu Lllap

5~.

bloKcaneatl

- "L_‘.k s

(6 Hacmosiwee epems — ocmarnogounwill nynkm Lllapwiicaneai) [12]

st peenust 3anaun Ha cranuuu lapepkanrait (136 kv [IK 8 + 07) npemuaraetcst mpou3BecTH YKIAIKy

JIBYX TMPUEMO-OTIIPABOYHBIX IyTei (puc. 5).
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Pucynox 5 — I[lpeonazaemoe nymesoe pazeumue cm. Lllapviocaneai

BcnencTBue c10’)XKHOCTH ITaHa CTPEIOYHBIE TIepe-
BOJIBI MTOTIAAAI0OT Ha KPHUBbIE YYACTKH IMyTH. B deTHO#
TOPJIOBHMHE — Ha KPUBOH ¢ pagmycoM R =344 wm, ¢ BO3-
BBIIIEHUEM Hapy»HOIo penbca 15 MM, a B HEUeTHOM —
Ha cocTtaBHO# KpuBoif R = 1500 M 1 R =900 M ¢ BO3-
BeiieHueM 10 mm. [lepeBoHbIe KPHUBBIE B MEpEBOIAX
COBIIAJIAFOT TI0 HAIIPABJICHUIO C KPYTOBBIMH KPUBBIMH.

CrpenoyHble NepeBo/Ibl 3aIPOSKTHPOBAHBI MapKH
1/11 tuma P65. OO01ias AmuHA TOTIOTHUATEIBHBIX My Tei
cocrarsieT: Log1 =387 mu Logz = 320 m.

[lone3nast myiMHAa NPUEMOOTHPABOYHBIX IyTEH
ompeneneHa 1mo gpopmyire:

;70 = Loz —N%C, 1)

rae Loy — obmas anrHa 3anpOeKTHPOBAHHBIX ITy-
Tell pa3eIbHOrO IyHKTAa, M;

N — KOJINYECTBO CTPCJIOYHBIX IEPEBOIOB, IIT.;

¢ — IUIMHA OT OCTPsIKA CTPEIOYHOrO MepeBoaa 10
NpeJIeNbHOTO CTOJIOMKA,

mpuHATo ¢ = 50 ™.

Toraa 1uisi IEPBOrO U BTOPOTO IMYTH, 3aIPOSKTH-
poBaHHBIX Ha cT. lllapeppkanraid, Moye3HbIe JUTHHBI

Pucynok 6 — Domo znasHozo nymu KBK/] na niowaoke npednacaemozo pazmeujenus pasvezoa Kpymas I'yoa

NPUEMOOTIIPABOYHBIX MyTel, paccuuTaHHble Mo (op-
Mmye (1) OyayT paBHBL:

lLios = Lyos —NxC=387—-2x50=287x.
o> = Lop —NxC=320—2x50 =220,

PacueTHblil moe3n aavHor 218M u3 8 BaroHoB u
JIOKOMOTHBA CMOXET Pa3MECTUThCS B TIpe/Ieax 3anpo-
CKTUPOBAHHBIX IyTCH, HE MeIas MPOXOMYy IOJABHK-
HOTO COCTaBa Mo coceqHuM myTsaM. CrieoBaTeabHO, Ha
craniuu [apsixanrail HosBiIsSeTCsS BO3MOXKHOCTD OCY-
LIECTBJISITh CKPEIEHHE 1 0OTOH moe3noB. [is kaxaoro
MyTH MPEIyCMOTpeHa IuiaThopMma (HU3Kas) IITHHOMN
180 mMeTpoB, TOCTATOUHOM 7151 HOCAJKU-BBICAIKH Mac-
CaXHPOB W3 § BaroHOB. 3alpOCKTHPOBAHEI JBE IDIAT-
(dopMBL: o1THAa co cTOpoHBI 03. baiikan, a BTopas — co
CTOPOHBI CKAJIFHOT'O TIOAHOXKBS. [Ipu yKIIaake AByX 3a-
MPOEKTHPOBAHHBIX IMyTeH moTpedyercs MepeHoc He-
CKOJIBKHUX CTpoeHI/Iﬁ Ha CTAaHIIUHU.

IIpoexTupoBanue pazse3na Kpyras I'yoa

OO0muii BUJ HA OCTAHOBOYHBIN MyHKT 139 kM 10-
Ka3aH Ha pucynke 6 [13].

- L o _—
g

ju!

(6 Hacmosiwee epems — ocmarogouHwlil nyukm 139 km) [13]

Ha cuumke c caiita GoogleKapTsl BumHO, 4TO
wromanka Kpyras ryba mpencraBisieT MHTEpec Kak
MECTO PacIOJIOKEHHS Pa3be3fia, ecTh CIIyCK K 03epy
Baiikan u qoctatoyHo mMpoOKas 10aIMHA peKu bosbinas
Kpytas I'y6a (cm. puc. 2 u 6).

[pu aHaMM3e PacMOIOKECHHS UCKYCCTBEHHBIX CO-
OpY)KECHUH, pa3MELICHHbIX Ha IUIOIIAAKE, MPHILIH K
BBIBOJY — pa3MecTuTh pa3be3n Kpyras ['yba cinemyer
Ha ygactke 140 km [TK5+55 — 140 km [TK8+25 (puc. 7).
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Pucynok 1 — Ilpeonacaemoe nymesoe pazsumue pazvezoa Kpymas I'voa

BcenenctBue cI0)KHOCTH IUIaHa /1Ba CTPEIIOYHBIX
NepeBOa 3aMPOCKTUPOBAHBI HA KPUBBIX: YETHBIH — Ha
KpHBOH paguycoM R = 466 M ¢ BO3BBIIICHHEM HapyX-
Horo penbca 10 MM, HedeTHBINH — Ha KpuBoi R = 1550
M ¢ Bo3BbimieHHeM 10 mMm. [lepeBosiHbIe KpHUBBIE COB-
MaJaroT 110 HAIPaBJICHUIO C KPYTOBBIMH KPUBBIMH.

CrpenoyHble IepeBo/Ibl 3aIPOSKTHPOBAHBI MapKH
1/11 tunma P65. OOmas aguHa pa3bes3ia COCTaBISACT
320 m.

[lone3nast MHA NPUEMOOTIIPABOYHOTO ITYyTH
onpezeneHa no ¢popmysie (1):

[IpennoxxeHHass METOAMKA HCIONb30BANIACH B HC-
CJIeIOBaHUM U MPHU NPOEKTUPOBAHUU pa3be3noB Kup-
kupeit u [1oJoBUHHBIIH.

3akJi0uenue

Kupkupei
LWapbikanran
Kpyraa lNyba

HKyntyk

Pucynok 8 — @omo potmozo KamenHo2o 6ua5yka no cxeme 6 x 8,6 m[14]

.. MonosBuHHBIA
MapuTtyid

o = Lo —NxC =320-2x50 = 220m.

JIyst mpueMOoOTIIPaBOYHOI0 MyTH MPEAyCMOTPEHA
atdopma (Hu3kas) mHoit 180 metpos. [Inardopmy
3aIIPOCKTUPOBAIIM C HATOPHOH CTOPOHBL.

B kauecTBe 0JHOTO M3 JOBOJIOB B MOJB3Y TYpH-
CTUYECKOW NpHBIIEKaTeNbHOCTH pacnagaka Kpyras
I'y6a M0>XHO IPOIEMOHCTPHPOBATE (HOTO APOYHOTO Ka-
MEHHOTO BHAaAyKa, IOCTPOSHHOTO 1o cxeMe 6 X 8,6 M

(puc. 8) [14].

IlepcnextuBnas cxema KBXJ[ nocne pekon-

CTPYKLHUH, NIpeJyIaraeMasi aBTOpaMH CTaTbH 110 Pe3yJIb-
TaTaM IIPOBEJICHHOIO HCCIIEJOBaHMS, NpPHBEAEHA Ha
pucyHke 9.

NopTt baikan

YnaHoBso

Pucynox 9 — Cxema Kpyzobaiixansckoti sxcene3nou 0opozu
(nepcnexmuenas, nocie npediazaemol peKOHCmpyKyuu,
OmKpbisaemble pazvbe30bl 0003HAUEHbL KPACHbIM YEemom)
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Takum o0Opa3om, npeaiiaraeMble JiBa JIONOJHH-
TENBHBIX MyTH Ha cTaHiuy llapspkanrail 1 Tpu BHOBb
OTKpBIBaeMBIX pazbesna: Kpyras ['yoa, Kupkupei, ITo-
JIOBUHHBIN, COBMECTHO C NPEJIOKEHHBIMH PaHEE Me-
PONPHUATUSAMHU TI0 PEKOHCTPYKINH IUIAHA JINHHUHU C TIe-
PEYCTPOCTBOM KPUBBIX (PAaCCMOTPEHEI paHee) MO3BO-
JISIT YBEIMYUTH MPOIyCcKHYI0 cioco0HoCcTh Ha KBXK/I ¢
3 no 7 map moe3qioB B CYTKHU.

OxoHuaTe bHOE pEelIeHHe 10 BHIOOPY BapuaHTa,
MPE/ICTABISIONIET0 HAa0Op PEKOHCTPYKTHUBHBIX MEpO-
NPUSTHH, TOJHDKHO OCHOBBIBATHCS HA JIOTIOTHUTEIIBHBIX
pacdyerax ¢ NPUMEHEHHEM COBPEMEHHBIX METOIOB
MHOTOKPHUTEPUAIILHOTO HPUHATHS IPOEKTHBIX peEIIe-
Huii [15-17].
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AHHOTAI NS

I'opHOE naBiIeHME-9TO CHUIIbI, BO3HUKAIOLIME B MACCUBE FOPHBIX IIOPOJ B PE3YJIbTATE BO3ICUCTBUS IPABUTA-
LMY U TEKTOHUYECKUX HAIIPSHDKEHUN B 36 MHOU KOPE B PE3yJIbTaTe€ COBPEMEHHBIX TEKTOHUYECKUX IpoLeccoB. Bos-
HUKHOBCHHC I'OPHOT'O AABJICHUA-MEXAHUYCCKUC MPOLECCChI, TPOTCKAOIUEC B MACCUBE I'OPHBIX TOPOJ (C)ZLBI/IF, ae-
(hopmarnms, pa3pymieHIe MAaCCHBa, HATPY3Ka Ha Kpellb, TaBJICHUE Ha IIEJIHK), KaK peaKIis] MacCHBa Ha pa3pyIIcHHe
HCXOOHOTI'O (CCTGCTBGHHOFO, CyHIEeCTBOBABLICTO 10 HavYajla TOPHbIX pa60T) HAPs’)KECHHOT'0 COCTOSAHUSA IIPU IIPOBE-
JACHUH T'OPHBIX pa60T.

Abstract

Rock pressure is the forces that occur in a rock mass as a result of gravity and tectonic stresses in the earth's
crust as a result of modern tectonic processes. The occurrence of rock pressure-mechanical processes occurring in
the rock mass (shift, deformation, destruction of the mass, load on the support, pressure on the rear end), as a
reaction of the mass to the destruction of the initial (natural, existing before the start of mining) stress state during

mining operations.

KiroueBble cjioBa: ropHBIE BEIPaOOTKH, JaBlIeHNe, AedhopMaliis, ABIKEHHE MacCHBa.
Keywords: mine workings, pressure, deformation, mass movement.

HamnpspkeHHOE cOcTOSIHME M CMEIIEHHE MaccuBa
BOKPYT' TOPHBIX BBIpaboOTOK. B 3aBucumoctu ot pas-
Mepa 1 (popMBI TONIEPEYHOT0 CeUeHHs BBIPAOOTKH pa3-
JMYAIOT: TIPSIMOYTOJIBHYIO, KPYTIYI0, JJUIMITHYECKYIO,
CBOJUATYIO, TPANeHEeBUIHYIO.

Kak npaBuiio, ropHble BBIPaOOTKH UMEIOT ILIOC-
KyI0 TOPH30HTAJIBHYIO MOYBY Ul TEPEIBHKEHUS JIIO-
Jei u TexHukd. OJHAKO B TSOKETBIX CiTydasx (Hampu-
Mep, IPH MaJOH NMPOYHOCTH TOPOJ) CEUEHHE BBIpa-
60TKH Kpyrioe. B TBepIbIX mopoax BHIpabOTKH MOTYT
OBITh IPSIMOYTOJIbHBIMU. Ho uallie Bcero ceuyeHue Bbl-
pabOTKH MMeeT cBOIYATYI0 (JOpMY C IUIOCKUM TOPH-
30HTAJILHBIM TPYHTOM, BEPTHKAIbHBIMH CTEHKAMH M
CKOMIIOHOBAaHHOW KpbIIIEH /I TOBBILIEHUS €ro0
ycroiunBocTH. Eciu BO3HMKAIOT mpoOieMbl cO cTa-
OMIIBHOCTHIO GOKOBOI ITOBEPXHOCTH BBIPAOOTKH, TO UX
JIeNaoT KPUBOJIMHEHHBIME, IpHAaBas GopMy dIUTHIICA.
BrikirouaeTcs B CTOpoHY MaccuBa ynaneHus. OCHOB-
HOE CMEIICHNE MAaCCUBA ITPOUCXOIUT B HATIPABIICHIIX,
MEepIeHANKYJSIPHBIX KOHTYpY Bbipaborku. Kpbiia
ciyckaetcs BHU3. [louBa moganMaercs. CTOPOHBI BBI-
paboTKM COMIKAIOTCS OT TOIEPEYHOTO CMENICHHMS,
MPOTHUBOMOJIOKHOTO JIpYT APYTY. 3a CUeT BepTHKAIIb-
HOM KOHBEPIreHIMU NPOU3BOJUTCS CHATHE BEPTUKAIIb-
HBIX HAIPSDKEHUH Ha OTOJIKE U B TPYHTE BBHIPAOOTKH U
MX KOHIIEHTpauus 1o 6okam. ['opuzoHTambHOE cMmellie-

HHE CTOPOH BBIPAOOTKU NPUBOAUT K CHATHIO MONIEPEY-
HBIX HANpsDKCHUH Mo OOKaM M HMX KOHLEHTPAlUd B
KPOBJIE ¥ TPYHTE.

OO01ye 3aKOHOMEPHOCTH pactpe/ieNieHus Halpsi-
JKEHHS BOKPYT PYyIIbl PABHBI CIICIYIOIIUM. 30HBI CHATHS
BEPTHKAJBbHBIX HAINPSIKEHUI Ha KPOBJIE M TPYHTE pa3-
JIeTICHbl MEXy cO0Ol 30HaMHU UX KOHIEHTPALUH 110
O0okam BbIpabOTKH. PacmpesneneHne TOpU30OHTAILHBIX
HaNpsDKeHUH 00paTHOe: 30HbI pPa3rpy3KH pPacrolio-
JKEHBI 110 OOKaM, IJie KOHLEHTPUPYIOTCS BEPTHUKAb-
HbIE HANpsDKEHMs, & 30Hbl KOHIEHTpAIWH TOpPHU30H-
TaJIbHBIX HANPsHKEHUI 00pa3yloTcs Ha KpPBILIE U [TOYBE,
I'JIe OIyCKAIOTCSI BEPTUKAJIbHbIE HAIPSKEHUSL.

HcxonHoe HampsykKeHHOE COCTOSHME MacCHBa-
rpaBUTallMOHHOE. ENMHCTBEHHAs akTHBHAs CHia B
MaccUBE-3TO COOCTBEHHBIH BEC CeMsSH B TOJIIH. Tek-
TOHHYECKOE HAINpPSHKEHHE OTCYTCTBYET. MakcHMallb-
HOe 1o Benb-1IMHE-BEPTHKAIBHOE T'PABUTAIMOHHOE
HanpspkeHue yH. JlaHHOe cocTosiHME MaccuBa Xapak-
Tepusyercs Ko3dduimenToMm 60KOBOrO AaBICHUSA A <

[Ipu sTOM MakcuManbHOH AeGopMaIuert sBIIs-
€TCs BEPTHKAIFHOE CxKaThe BhIpaOboTKu. [losTomy mo-
clie MepepachpelieieHuss HCXOIHBIX HampshKeHU B
IMOYBE U KPOBJE BHIPAOOTKH (DOPMUPYIOTCS 30HBI CHSI-
TUS HANIPSDKCHHM, a M0 OOKaM - 30HBI MX KOHIICHTpPA-
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uun. Ecou gelicTByrolee Hanpsi>KeHUue JOCTUraeT mpe-
Jlena MPOYHOCTH MacCHBa Ha ckatue (MpH OOJBIION
riTyOWHE WM Majlod MMPOYHOCTH MAaCCHBA), TO pas3py-
IIEHHE BHIPAOOTKHU MPOUCXOAUT TT0 OOKaM.

HcxonHoE HaNps>KEHHOE COCTOSHIE MacCHBa Ipa-
BUTAIIHOHHO-TEKTOHWYECKOe. B MaccuBe HanOOIBIINM
00BEMOM  SIBISIETCS  IOTIEPEYHOE TEKTOHHYECKOE
HanpsokeHue. OHM NPEeBBIIAIOT BePTUKAIbHOE IPaBU-
TauuoHHoe AasieHue Toiamu YHT. 3To o3Havaer, 4yTo
K03 PHIMEeHT OOKOBOTO JABJICHHUS B MCXOJHOM Mac-
cuBe 2>/.

HauGomnpmras neopmanys 3a C4eT MONEPEIHOTO
CKaTusl 3aKII0YacTcs B CONIKEHWH CTOPOH BEIpa-
6otku. [Ipm 3TOM 30HBI KOHICHTPAIWU HATPSKEHUS
00pa3yroTcs Ha KPOBJE U TPYHTE BHIPAOOTKH, a 30HEI
pas3rpy3ki - mo 6okam. [ToaTomy 30HBI pa3pymeHus 0y-
IyT HAOMIOAThCSA HAa XOJIME U B TI0YBE BHIPAOOTKH.

[ocne pa3pymieHUs MEPEKPHITHS BEPXHUMH TEK-
TOHUYECKMMHU HAaNpsDKEHUSIMU KOHTYD BBIpabOTKH
npuoOperaeT BHJ KpoBIU (B TPyHTE BbIpaOOTKH Ha
CKOILICHHbIE MPOJAKCHl, HE pa3pyLIaloTCs, MOITOMY
OHHM OCTal0TCA B TpyHTE). Paspyiienue nopo B KpoBiie
BBIPAOOTKH 4aCTO MPOUCXOAUT PE3KUM AUHAMHYECKUM
crocoOoM (paKyIlkd, CTPeibl, COMPOBOMKIAIOIIUECS
TONTKATENSIMU B MaCCUBE) MIPHU HAIMYUN B MaCCHUBE BBI-
COKOTO TEKTOHHYECKOTO HAIPSKEHHS.

BepTukanbHbIC W TOPU3OHTAIBHBIC HATIPSIKCHUS
PaBHBI MEXIy cOOOH M OMPENEIAIOTCS TPAaBUTAIMOH-
HBIM JaBjieHueM ToJmuHbl 3aneranus Y HT. Ilpu stom
K03 unneHT OOKOBOTO AABICHHUS B UCXOTHOM Mac-
cuBe A=/.

[Tpu 3TOM e opmaliyist KOHTYpa BEIPAOOTKHU MPHU-
MEpPHO OJIMHAKOBA BO BCEX HAIPABJICHUSX, a 30HA KOH-
LEHTPalMN HaIPsSKEHUH OXBaTBHIBACT BECh MEPUMETP
BbIpaboTkH. TeopeTnyecku J0Ka3aHO, YTO MaKCHMaJIb-
HOE HaIlpsDKeHHe, NeHCTBYIOIIee Ha KOHTYP BEIpa-
0OTKM TOCIIe IepepaclpenelieHisl eCTECTBEHHBIX
HanpspKeHu#, paBHo 2yH. [loaToMy Ha OONBIINX Tiy-
OmHaX pa3pymieHHe BBIPAOOTKH TMPOUCXOAUT PaBHO-
MEpHO 110 BceMy KOHTYpY. [1o yCIoBHIO TOCTHKEHHS
HaINpsDKEHUs, ISHCTBYIONIETO Ha JaBIICHHUE, GM JIETKO
OTIpeNieNuTh MoHATHE "OobIas rmyouHa".

Beipabotku "Ha 0oibLION TIyOMHE" JOJDKHEI
OBITH BBINOJIHEHBI ITOTBEMHOM KPETbIo, HalIpUMeED, Me-
TAJIYECKON apKoil n3 cnennansHoro npoduas CBIT
VI MOHOJTUTHON OETOHHOW KPEIbIO.

Haubonee pacrmpocTpaHEeHHBIM BHAOM pa3pylie-
HUS BBIPaOOTOK, 3aKPEIUICHHBIX TSDKEJIBIMH THIIAMH
KpEITH, SBJIAETCS 3aJeXb IPyHTa HA OOJIBIINX TIyOu-
Hax B JOJIMHAX C THIPOCTAaTHYECKHM IPUPOIHBIM
HaIpsHKEHHBIM COCTOSTHHEM.

Jleno B TOM, 4TO OOBIYHO KPEHHTCS TOJNBKO K
Kphie u 6okoBHHE. Mckomaemast moYBa ocTaeTcs He-
3akpemieHHoW. Kpome Toro, rpyHTOBbIE HOPOJBI
YBIQXHSIOTCS MaXTHBIMH BOJaMHU B HaWOONBIIEM KO-
ngecTBe (00JIbIIe, 9eM HOPOIB! Ha X0JIMe U COOKY BBI-
pabotkn). [Ipu yBIa)KHEHUN MHOTHE BUJIBI TIOPOJT CHH-
KAafOT CBOIO ITPOYHOCTE.

[Tpu paspymeHny mosst BOKPYT BCeX BBIPAOOTOK
CMELIEHHIO KPOBJIM, OOPTOB M HMX OTBAJIOB HPEIIST-
CTBYeT  YCTaHOBJIIEHHass  kpemb. IlepemereHue
(morbeM, IMy4yOK) U3MENBYCHHBIX CEMSIH TI0YBbI HUUEM
HE OrpaHUYEHO.

Kak noka3spIBaeT IpakTHKa, HOYBEHHBIH CI'yCTOK
o0pa3zyeTcs uepe3 HECKOJIBKO MECSIIEB ITOCTIE IPOBEIe-
HUSI PACKOMOK (AJIs YBJIQXKHEHUS M PAa3pyIICHHUS M04-
BEHHBIX Topox Tpedyercs Bpemsi). B cnabrix mopomax
Ha OONBIIMX TITyOMHAX OYEHB CIIOXKHO M30eXKaTh CKOTI-
JIeHUs TpyHTA. [|J1 3T0T0 HE0OXO0IMMO YCTaHOBHUTB I10-
BOPOTHOE KPETIJICHUE WIIN KPEIUICHNE C yMEHBIICHHOH
00paTHOW KPOMKOH (T. €. KPenHUTh HE TOJIBKO CIEIH-
QIBHBIA POGIIIL W OETOHHOE TIOKPHITHE U OOPTHKH,
HO W TPYHT BBIpaOOTKH). BopoTbest ¢ peMoHTOM BBIpa-
OOTKH JIETKO: B3PHIBOM T'OPSILUX M HCCIIEIOBAaHHBIX O~
POJ ¥ pacyuCTKOM rpyHTa. Ha mpakTrke 310 Beeraa Je-
IIeBJIE, Y€M CTPOHUTEIBCTBO OOpaTHBIX COEpexeHUH.
[Tocne peMoHTa Iy4OK TpyHTa OOBIYHO HE OOHOBIII-
ercs.

O1eHKa €CTECTBEHHOTO HANpsDKEHHOTO COCTOS-
HUSI MaccHBa IO XapaKTepy pa3pyLICHHs II0JrOTOBHU-
TEJIbHBIX BBIPAOOTOK.

Teopernuyeckd MaKCHMallbHOE HANpsDKEHHE B
OJIM-HOYHOM INPOM3BOACTBE Max G HE 3aBHCHUT OT €ro
pasmepa. OHU ONPENENAIOTCS BETUYMHAMU HaualbHBIX
MaKCHMaJIbHBIX HaHpH)KCHI/Iﬁ ol ¥ MUHUMAILHBIX 63 B
€CTECTBEHHOM MacCHUBE.

MakcumasabHOE HalpsDKeHHe Mmax G B KOHTYpe
BBIPaOOTKH ONpEEseTCs TOIbKO 10 opmyre:

maxo = 361-03,

rae Max c-MakcHUMajlbHOE HampsyKEHHE B KOH-
Type BBIPaOOTKH;

61-MUHUMaJIbHOE HANpsSKEHUE B HATYpalbHOM
MAaCCUBE;

03-MaKCUMAaJIbHOE HAMpsDKEHHWE B HATypalbHOM
MAaCCHBE.

[To BenuuMHE HaNps)KEHUs 3aBUCUT MECTO, B KO-
TOpOM MakcuMalibHas 61 oOpa3yeTcs B KOHTYpE BbIpa-
OOTKH 10 yPOBHS Max G KOHIICHTPAI[UH HATIPSKCHUS.

Ecnu B Mcx01HOM MaccuBe BEPTUKAJIbHBIE HAIIPSI-
JKCHHS 110 HAMOOJBbINCH BEIHYMHE, a TOPH30HTAIBHEIC
- MHHHMAaJbHBIE (3TO HAONIOJAaeTCs B MacCHBaxX, IIe
TEKTOHHYECKOE HaIpsDKEHHE HE BEIUKO M BOOOIIE
OTCYTCTBYET), TO B 3TOM CJIy4ae MaKCHMaJbHas KOH-
LEHTpauus HanpsikKeHui Max 6 BO3HUKaeT Ha CTOPOHE
BBIPA0OTKH.

Ecnmu no BennymHe HAWMOONBIINM TOPU3OHTAIIb-
HBIM SIBJISIETCA TEKTOHWYECKOE HampsiHKeHHUE, MPEBbI-
Iarolee BepTUKAIbHOE JIaBJICHUE TOJIIIUHBI TOPO/I, TO
MaKCHMaJlbHasl KOHIIEHTPAIMs HanpspKeHui Max ¢ 00-
pa3yercst Ha KPOBJI€ U TPYHTE BEIPAOOTKU.

Ecnu ncxogHOe HampsHKEHHOE COCTOSTHHE Mac-
CHBa SBJSETCA THIPOCTATHYECKUM, TO KOHLEHTpaUus
MaKCHUMAaJIbHBIX HaNpsHKeHUH max o, OJUHAaKoBa BO
BCEX TOYKaX KOHTYpa U paBHa 2yH.

®daxT pa3pylieHus BEIpaOOTKH O3HAYAET CIIEAYIO-
mee: JEUCTBYIOIIME B €ro KOHTYpE MaKCHMaJbHbIe
HaMpsHKEHUs IOCTUTAIM Max G WIK MPEBbIIIaIN npe-
JleJ MPOYHOCTH MAacCHBa Ha CKaTHUE OM:

maxoc = Gy,

rae oM-nupeaci Npo4YHOCTH MaCCHUBA HA CIKATHUEC,

max 6-MaKCUMaJIbHOC HAIIPSIKCHUC.

I/ICHOJ'II)?)yﬂ JaHHOC YCJIOBHEC, IO XapaKTepy pas-
pyuieHus BI)Ipa6OTKI/[ MOXHO OLCHHUTbH MNONCPEUHOC
JaBJICHUC, HeﬁCTByIOHICC Ha KpECT OCH BI)IpaGOTKI/I.
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Bo3HHMKHOBEHME TOPHOT'O JIaBJICHUS B BEPTUKAIIb-
HBIX BBIPA0OTKaX MPOUCXOANT IPOSBICHUSAMHI TOPHOTO
JABIICHUS HA MECTOPOXKICHUAX. OHU SABIAIOTCS BEPTH-
KaJIbHBIMH BBIPAOOTKaMU:

- CTBOJIBL, TT0 KOTOPBIM OTKPBIBAIOTCSI TOPH30HTEL;

- OyHKepHl [UIA 3arpy3Kd IpoOJeHOH pyIsl B
CKHUIIbI;

- CJIOKHBIE U OJIOYHBIE PYIbI;

- pe3ka, BEHTWIALMS, MaTepUaibHO-XOI0BbIE
MOJBEMBI.

BeprukanbHble CTBOJIBI B KauecTBE OCHOBHBIX
CJIOKHBIX BBIPA0OTOK pYIHHKA, KaK IpaBHJIO, Kpe-
MISTCSI MOHOJIMTHOM JKeJIe300€TOHHOM Kperbio ¢ 00JIb-
MMM 3aracoM npogaocTH. [ToaTomy nosBieHNE B HUX
TOPHOTO JABJICHUSI MOXKHO HaOMIOJAaTh TOJNBKO MPH UX
MPOXOJKE IO BO3BEICHHUS MTOCTOSHHOM KPEITH.

HaOmionenue 3a MposBIEHUSAMH TOPHOTO JaBiie-
HHS B TOPU30HTAJIBHBIX BEIPA0OTKAX JaeT MpeJCTaBIIe-
HUE O COOTHOLIEHUY BEPTUKAJILHON U OJHON TOPU30H-
TaJIbHOHM (TIepPIEeHIUKYIIAPHOH OCH BBIPAOOTKH) CO-
CTaBJISAIOUIMX TIIOJISl E€CTECTBEHHOI'O HAINpPSDHKCHUS B
MaccuBe. XapakTep MPOsIBJICHUN TOPHOTO JIaBJICHUS B
BEPTHKAJIBHBIX CTBOJIAX IO3BOJISIET TOBOPUTH O COOT-
HOIICHUUN ABYX TOPU3OHTAJIbHBIX KOMIIOHCHTOB MU HUC-
XOZHOTO HANPSDKEHHOTO COCTOSHUS MacCHBA.

Ochb CTBOJIA MIAXTHI BEPTUKAIbHAS, IO3TOMY MaK-
CHMajbHBIC M IPOMEKYTOYHBIC T'OPHU30HTAIBHBIC
HAINpPSDKeHUST ASHCTBYIOT MEPHCHANKYISPHO OCH Bep-
TUKaJIbHOHM BBIpaOoTKH. ClemoBaTeIhbHO, MaKCHMalb-
HOE HampsDKEHHEe max G, BO3HHKAIOIIEe Ha KOHTYpE
CTBOJIa KPYTJIOTO CEYCHUSI, MOYKHO OIICHUTD 110 U3BECT-
HOM (hopmyIe:

maxo = 361-62,

rae Max 6-MakCUMaJIbHOE Halps>KEHUe,

- TOpPU3OHTAJIbHAad COCTaBJIAOIIasl Ha4aJlbHOTO
Hanpsy)KEHHOTO COCTOSHUSA,

- TOPU3OHTAJIbHAsA COCTAaBJIANOINAsA HavYaJIbHOI'O
HamnpsyKEHHOTO COCTOSTHUSA

Ecnu BepxHee HampspKeHHE INOCTUIAET Mpezaena
MIPOYHOCTU MAacCHBa Ha C)KaTUE B KOHTYpe cTBoa Max
G, TO IIPOUCXOJUT €0 pa3pyllICHUE.

HamnpaBnenue neiicTBus B MacCUBE MaKCHUMallb-
HOT'O HalpsDKEHUS 110 MeCTaM Pa3pylIeHUs U Paccioe-
HUs OT CTEHOK CTBOJIA ONPEIEIISAETCS, KaK II0OKa3aHO Ha
puc.3.1.

Mecma omcroernii

PucyHOK 3.1- OnpedeﬂeHue HanpaejleHus O0BUIICEHUSL 8 MACCUBE MAKCUMAIbHBIX 2OPU30HMAIbHBIX Hanp;wfceHuit
no mecmam nposelerusl 20pHoco oasenus 8 BEPMUKAIbHBIX CMBOIAX

AHAJIOTHYHBIE MTPOIECCHI IPOUCXOAAT U B BEPTH-
KaJbHBIX MOJbEMax Ha 3Tale MOJTOTOBKH OJIOKOB K
OYMCTHOH mpopyou. [pyrast popma paszpymeHus mac-
CHBa-yCTaJIOCTh-HaOMIONaeTcsi B PynHBIX ciouTKax M
JIpOOJICHBIX PyIHBIX OyHKepax. OTH BBIPaOOTKH Ipea-
CTaBJISIOT COO0H KOHCOIMANPYIOIINE EMKOCTH, B KOTO-
PBIX O] IeHCTBIEM COOCTBEHHOTO Beca PON3BOIUTCS
TpaBUTAIlMOHHAS TIEpPEChUIKAa pPyAbl B MecTa ee 3a-
TPY3KHU:

- U3 pyJHBIX BKIIOYCHHUH B BArOHETKH KOHIICHTPA-
IIIOHHOTO TOPU30HTA;

- oT OyHKEpOB K CKHIIaM K J103aTOPHOMY CTBOIY,
B KOTOPOM TIPOM3BOUTCS MOIBEM PYIBI Ha TOPY.

HHTeHCUBHOCTD Mpolecca TPaBUTALMOHHOIO Ie-
PEBBINTYyCKa PYIbl O BEPTUKAIBHBIM BBIPA0OTKaM MO-
JKET JOCTUraTh HECKOIBKHX MMJUIMOHOB TOHH pPYJbl B
rof.

[Tpu 06py1IeHNN KYCKOB PY/IBI yAAPSIOTCS IPYT O
JpyTra ¥ 0 CTEHKH OyHKEpOB M KyCKOB pyasl. [Ipu yaa-
pax B MaccuBe CO3/1aeTCsl IMHAMUYECKOEe HalpsDKEHUE.
OHU BKJIAJBIBAIOTCS B CTAaTHMYECKOE HAMPSDKEHUE OT
TOPHOTO JIaBJE€HMs Ha JOJII0 CeKyHAbl. M Muuapst
pa3 B roJl Ha IPOTSDKEHUH JiecsITHIeTUi. B MaccuBe 00-
pasyroTcs OT ylapa, HakalulMBalOTCs, pa3BUBAIOTCA
MuKpoTpermuabl. CO BpeMEHEM OHHM CIWBAlOTCA B
KpyIHbIE TPEemUHBL. [10 HUM MPOUCXOIUT pacCIOeHUE
OJIOKOB TIOPOJIBI CO CTeH PynomponuiaeMbix u OyHKe-
pOB.

PesynbratoM siBisieTCs M3HOIIEHHBIM M3HOC CTe-
HOK BEPTHUKAJBHBIX BBIPaOOTOK. CeueHme BBIPaOOTOK
AKKyMYJISITOPHOW OaTaper U3HOLICHHOTO Iepe3arycKa
HMEEeT JJUIMNTUYECKUil BuA. bomnbimas och ssmrca
HalpaBJieHa Ha KPECT HAIPaBJICHUS JIEHCTBUS B Mac-
CHBE MaKCUMAJIbHBIX MMOTIEPEUHBIX HAMPSKEHUH .

OCHOBHBIC MPHUHIUIBI 00ECTICUCHHS YCTONYNBO-
CTH BBIPabOTOK.
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IIpou3BOACTBO CUMTAETCSl MOCTOSHHBIM, €CIIU B
Ipezienax BCETO CPOKa 3KCIUTyaTalluy COOIIOICHBI He-
00X0IMMBIe pa3Mepsl M (POPMBI CEUEHUH, 0OecriedrBa-
oImue 6e30MacHOCTh JIFO/ICH M BBITTOJIHEHHE TEXHOJIO-
THUYECKUX OTepanuil.

@opMBI IPOSIBICHNS TOPHOTO JIABICHHUS U, CIIEH0-
BaTEJIbHO, YCTOMYMBOCTH BBIPAOOTOK OINPEHEISIIOTCS
JBYMsI OCHOBHBIMH (paKTOpaMHU-BENHINHAMU IEHCTBY-
IOIIUX HANpsDKEHUM M MPOYHOCTBIO MaccHBa MOPOJ.
[TosToMy TIOBBIIIIEHHE YCTOHYNBOCTH BEIPAOOTOK OCY-
HIECTBISETCS IByMsI BUIJAMU MEPONPUSLTHH:

- CHHOKCHHMEM JIEUCTBYIOUINX HAMPSKEHUI BOKPYT
BBIPa0OTOK;

- COXpaHEHHE WM YBEIMYCHUE MPOYHOCTH Mac-
cuBa.

CHIKECHNE HANPSHKEHHA, AEHCTBYIONIEr0 Ha KOH-
TYpPBI BBIPaOOTKH, OCYLIECTBIISICTCS 32 CUET BHIOOPA OI1-
TUMAJIBHBIX ()OPM MOMEPEUHBIX CEUCHUH BBIPAOOTKH 1
3¢ G eKTUBHBIX HATIPABJICHUH poBeneHus. [laHHbIC Me-
PONPUATHS PUMEHSIOTCS NPU NPOBEICHUN BbIpabo-
TOK B MOIIIHBIX, CKaJIbHBIX MaCCHUBaxX C BLICOKUM YPOB-
HEM ECTECTBCHHBIX IOTICPEUHBIX HAMPSIKESHHUH.

CoxpaHeHHe NPOYHOCTH MAaccHBa 3a KOHTYPOM
BBIPAOOTKH TOCTUTaeTCsl KOHTYPHBIM B3PBIBOM. 3a Ipa-
HHUIEH €ro Ha3bIBalOT OCTOPOXHBIM B3pHIBOM. Ero
CMBICII 3aKJII0UaeTcs B cieayromeM. Pa3psiB u qpobiie-
HHE TIOPOJIBI CBETOM B KOHTYpE TPOU3BEICHHON BBIpa-
OOTKH HE JOJDKHBI COMPOBOXKAATHCA Pa3sBUTUEM TpeE-
IIMH 32 KOHTYpoM. IIpi 3TOM MaccuB COXpaHsET CBOIO
€CTECTBCHHYIO IPOYHOCTh,a YCIOBUS MOAJICPKKU BBHI-
pabOTKH yNPOIAOTCS.

VYKpemnieHre MaccuBa MOPOJ BOKPYT BRIPAOOTKH
OCYIIECTBIISIETCS IyTEM 3aKayKd B HETO HEMEHTHBIX

PacTBOPOB MIIM HOJIMMEPHBIX CMOJI. DTH MEPOIPHUSATHS
odeHb 2QhekTuBHEI. [Ipy HarHETAaHWHM B MACCUB BHICO-
KOT'O JaBJICHHsI IEMEHTHBIN PacTBOP WIIN MOJIMMEPHBIS
CMOJIBI IIPOHUKAIOT B OTKPBITHIC IIEIIH, 3ATOJHSIIOT HX
U OMOHOJMPYIOT. braromaps sToMy yBennumBaercs
MPOYHOCTH MacCHBa.

Crenyet BBIICIUT TPH THIIA TIOTEPU YCTOHYHBO-
CTH IOPOJ:

- pacciabieHue, BOCIAJICHHE, IMaJeHUE TOPHOU
Macchl IO IIOBEPXHOCTH pACCIAOICHMS: TPELIHHEL,
KOHTaKThI, CJIOUCTOCTb, CIaHIIEBATOCTh. JTOT BUJ O~
TepH YCTOHYMBOCTH HaONfoIaercs, Kak IMPaBHJIO, B
CHJIbHO HapyIICHHBIX MAacCHBaxX INpPH OOJNBIINX YIiax
HageHs OCNa0IISIONINX TOBEPXHOCTEH;

- paspyllieHHe IIOpOJ B 30HaX KOHLEHTPAIMH
HaTPSDKCHAH. JTOT BHJ HEYCTOWYHBOCTH BBIPAOOTKH
TIPOSIBIISIETCS B MACCHBAX C CHIIbHBIM HAITPSHKCHUEM: Ha
OonplIMX TIIyOWHAX, a TaKXKe B 30HAX BO3ICHCTBHUS
OYHCTHBIX PabOT NpH AEHCTBUU NOATOTOBUTEIBHBIX
BBIPaOOTOK B 30HE OIIOPHOTO JABJICHUS HJIH B MacCCHBE
BBICOKOT'O TEKTOHHYECKOT0 HANPSHKEHHMSI. ;

- 3HAQUUTENBHOE CMEIICHNE HOPOJ B BEIPAOOTKY,
MIPUBO/ISIIIEe K YMEHBIICHUIO UX TIONEPEYHOro cede-
HUsL. DTOT BHJ IOTEPU YCTOHUYUBOCTH XapaKTEPeH ISt
MIPOBEACHUS BBHIPAOOTOK Ha OOJNBINMX TIyOMHAX B TO-
podax maioil mpodHocTH. [Ipy 5TOM IPOUCXOUT 3HA-
YHUTEJFHOE CMEIICHUE pa3pyIlIeHHBIX MOPOX B BBIpa-
0OTKY HM3-3a pa3pyIICHUs OONBIIOr0 00beMa MacCUBa U
ero paspeixieHus (0O0pa3oBaHMs 3a30pa Mexny OJo-
KaMHU pa3pyLICHHBIX TOPON).

B BBIpa0OTKax CymECTBYyeT ISTh KaTErOpHi
ycroidunBocTH mopoa. Ux kinaccudukanms npencras-
jeHa B Tabimre 3.1.

Tabmmna 3.1

Kiaccudukaiys ycTOHYMBOCTH MOPOJI B TIOATOTOBUTENBHBIX BBIPA0OTKAX

OO0m1as XxapakTepHUCTHKA MTOBEJCHUS MOJIOB B M300paKEHUSIX

Hapymenue Ilepeceuenue

HaXOJUTCA B IIpCac-

HET CMEIlCHNE
Jax ympyrocta

JloxanbHble Hapyle-

HUSI IPOUCXOJIAT ITy-

TeM OOpyIIEeHUs OT-

JIENIbHBIX KOMKOB I10-
poabl

IIpenen ynpyrocru
10 50 MM B ocamou-
HBIX TTOPOJIaX WU JIO
20 MM B Marmatuye-
CKHX MOPOJIax

O6pa3oBaHuE JTIOKAJb-
HBIX 30H pa3pyIIeHUs

CwmernieHue 3aTyxa-
aust 10 200 MM B
0CaJIOYHBIX TTOPOIax
1o 100 MM B Marma-
TUYECKHUX MOPOJIax

30HBI pa3pyIIeHUs
OXBAaTHIBAIOT
OOJIBIITYIO YacCTh
KOHTYpa BbIPaOOTKH U
pacmpenesistoTcs mna
ryOouHOM Oonee 1 M.

B ocagounsix
nopojiax o0 200 mm
B OCaJIOYHBIX
nopojiax o 500 mm
HECMBIBAEMBII CIABUI

Kareropus N
N CrerneHb yCTONYN-
YCTOWYMBOCTH
BOCTH TIOPOJ Paccioenne
OpoJI
OueHb cTaOUIIb-
HbIE€ BBIXOBI HET
po0osI HEeT cMe-
| HeT mpobost
IIEHUE HaXOIUTCS
B IIpeeiax ympy-
TOCTH
Paccnoenue oTaenbHBIX KyC-
T QOueHb cTa0UJIb- |KOB IMOPOJIbI, OOHaXKeHHe 0e3
HBIE OTpBIBa, MPOJOIKUTEIHHO-
CTBIO 1O 6 MECALIEB
OtnenbHBIE BEIXOIBI, KaK
MIPaBHUIIO, C KPBIIIH MOIIHO-
CpenHsst P s CKP tm
1l cthio A0 1 M. [Tpogomku-
CTaOUILHOCTH
TeJIbHOCTh OOHAXeHMs 0e3
obOpymenus 1o 0,5 Mecsiies
CucteMaTHYeCKHe BEIOPOCHI,
B TOM YHCJI€ MOIIHOCTH
ooisiee 1 m
v He cTabunbsHo ’
MIPOIOIKUTETHLHOCTE
oOHa)xeHHus 0€3 BBEIXOIOB 10
1 cyTok
Cpazy nocJe najceHus, B
OueHb CTa0UIIb- pasy A ’
\Y - JIBIKCHHUE MIPUXOIAT KPyTI-
HBIC TIOPOBI

HNurencuBHOE pazpy-
HIEHUE TTOPO/I IO
BCEMY KOHTYPY BbIpa-
0OTKHU

HecmbiBaeMbie
cusuru 6oisee 500
MM B OCaJI0YHBIX I10-
poaax uiu 0oJiee
200 MM B Marmaru-
YECKUX MOPOAax
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Takum 00pa3om, OLEHKA YCTOHYMBOCTH IIOPOJ B
BBIPA0OTKAaX OCHOBBIBAETCSI HA MPOTHO3€ BHUIA pas3py-
IIEHHUS YCTOMYMBOCTH U OTHECEHUH PacCMaTPHUBAEMBIX
YCIIOBUHM K OJTHOM U3 MSATU KaTE€rOpHil.
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B nanHO# cTaThe paccMaTpUBaeTCa HETaTHBHOE BO3/ICHCTBHE MPOAYKTOB pacia/ia JIeKTPoaa CBApOYHOH Ma-
IIMHA Ha PaOOTHUKOB, HE HCTIOJIB3YIONIMX CPEJCTBA HHIUBUYaTbHOM 3aIUTHI.

Abstract

This article discusses the negative impact of the decomposition products of the welding machine electrode on

workers who do not use personal protective equipment.

KiroueBble cioBa: CBAapOYHbIC pa6OTbI, CH3, 310POBLC, OXpaHa TpyJa, HCraTUBHOC BOSZ[Cf/iCTBI/IG.
Keywords: welding operations, PPE, health, labor protection, negative impact.

B coBpemMeHHOM MHpe HEBO3MOXKHO 000HUTHCH Oe3
TAKOT'0 METO/1a HEPa3bEMHOTO COCTUHEHHUS PA3INIHBIX
METAJUINYEeCKUX MaTePHUaIoB Kak cBapka. CBapka sBis-
€TCsI OTHMM U3 CaMBIX JPEBHUX METOJIOB, IOATOMY OHA
WCIIONB3YIOTCSI B MHOTHX c(hepax AeATelbHOCTH YeJIo-
BEKa TaKWX KaK CTPOWTENIECTBO, KOHCTPYHPOBAHHE U
MPOU3BOJICTBO PA3IMYHOIO MacIuTaba, MOHTaX CEeTeH
COLIMAIBHOTO 3HaueHMs U T.14. O0IacTh MpUMEHEHUS He
OrpPaHUYMBAETCS BO3LyIIHBIM IPOCTPAHCTBOM, OHA TaK
K€ MCIOJIb3yeTCsl B BOJHOM cpese n kocMoce. Ilary6-
HOE BIIMSHHUE IPOAYKTOB TOPEHHUSI CKa3bIBAeTCAd HE
TOJILKO Ha COCTOSIHUE OKPY’KaIOIIe! CpeJibl, HO U YeJIo-
Beka. K coxxaneHunio, G0IBITMHCTBO TaKUX PaboT Mpo-
M3BOANTCS 0€3 NCTI0IB30BaHUS CPEACTB HHINBUAYAIb-
HOW 3aIIUTHl WM )K€ C MCIOJIb30BAaHHEM MHHHMAIb-
HOTO TepeyHs 3alIUTHBIX CPeACTB. [ TaBHAs OMacHOCTh
3aKJIFOYAETCS B TOM, YTO YXYAILICHNUE 30POBbS JTIOACH
MIPOMCXOIUT HE MOMEHTAIILHO, a TIOCTENICHHO, TIPHBOIS
K MHOTUM Hpo(eccHoHalbHBIM 3a001eBaHHsAM, KOTO-
pble B OynymeMm BBUICYHTH OyleT HEBO3MOXXHO. B
CpeqHeM, NPOsIBICHHUs] HAUMHAOTCS ciycTs 5-10 et y
pabounx, He ucnoab3ytomux CH3, 4to nmpuBOoAUT K
CKOpPO#1 MpodeCcCHOHANIBHON HEIPUTOJHOCTH.

Posb cBapoyHbIX padoT B pa3BUTHM NPOU3BO/I-
CTBEHHBIX U CTPOUTEJIbHBIX OTpacJeii

JlanHas mpobnema sBisieTCS akTyaldbHOW C ca-
MOTO HayaJjla MCIOJIb30BaHUS CBAapKH, KaK METOJa He-
pa3’l)éMHOFO COCIMHCHUA PA3JIMYHBIX METAJIMYCCKUX
MaTepuanoB. VcHonp30BaHHE 3TOW TEXHOJOTHH TIO-
BIIMSUIO HA Pa3BUTHE MHOTHX c(ep 4eToBeUecKoi es-
TENILHOCTH, TaK KaK CBapKa SIBJISICTCS HEAOPOTHM H 3-
(PEeKTHBHBIM CPEACTBOM BBITIOJIHEHUS Pa3JIMuHBIX 3a-
nad. OOmacTe ee NMpUMEHEHWs HE OrpaHWYNBaETCs
BO3JYIIHBIM IIPOCTPAHCTBOM, OHAa TaKXe HCIONb3Y-
€Tcs B BOJHOU Cpesie U JaXke KOCMOCeE.

OO6nacTh MPUMEHEHHUS CBAPKH MMEET BEChbMa IITH-
POKHH CHEKTp peann3aliy, MO3TOMY OHAa HCIOJB3Y-
eTcs BO MHOTHX c(epax JIesTeTbHOCTH YelOBeKa OT
OBITOBOI'O HCIIOJb30BaHUS I JOCTUKECHUA TPOCTHBIX
neneit 10 MacmTabHOTO MIPUMEHEHHS B aBHACTPOCHUHT
U IpyTUX TPYJIOEMKHUX ITPOU3BOJACTBAX.

Hanpumep, B cTpouTensCcTBE CBapka HCHOIb3Y-
eTcs AJsl HAaJIeXKHOTO COEIMHEHHUS IBYX WU HECKOIIb-
KHX KOHCTPYKTHBHBIX 3JIEMEHTOB, YTO 0OECHEeYHBaCT
O0IIYI0 YCTOHYMBOCTh U LIENIOCTHOCTh KOHCTPYKIIWH.
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Tak ke OHa IPUMEHSIETCSI B TEX CIIy4asiX, KOrja HeBo3-
MOXHO HCIIOJIb30BAaTh CTAHJAPTHBIC METOBI COCIHE-
HHS, TAKHE KaK OOJITOBOE, BUHTOBOE U IIITHICYHOE CO-
eanHeHHne. B cTponTenscTBe HAaMOOIBIIYIO BOCTPeOO-
BAaHHOCTH MOJYYHJI CIIOCOO IYTOBOHW CBapkh. OTOT
METOJl TOBCEMECTHO MPHMEHSETCS B MAIIHHO- U
aBHACTPOCHMH, TaK KaK B 3TUX OTPaciIX HEOOXOIUMO
MOJTyYeHHE MaKCHUMaJIbHOM MPOYHOCTH M HAIEKHOCTH
UTOTOBOTrO IpoaykTa. OJJHUM U3 OCHOBHBIX KPUTEPUEB
IpU TPOU3BOJCTBE MAIlMH M MEXaHM3MOB SBISIETCS
YCTOWYMBOCTH K BUOpaLMsIM pa3IMyHOi 4acToThl. st
coOutoieHust 3TUX TpeOOBaHMH HCIIOIB3YETCsS METO
Ja3epHOU CBapKH, KOTOPHIN yIOBIETBOPSIET HEOOXOAH-
MBIM TPeOOBaHHSM.

B Hacrosiee BpeMs CyIecTBYeT MHOKECTBO TEX-
HOJIOTHH IIPOBEJECHUS CBAPOYHBIX PAOOT, OCHOBHBIMH
SBJISTFOTCSI PYYHAs TyroBasi CBapKa, JyroBas cBapKa C
ra3oM, aBTOMAaTW4eckas W IOJyaBTOMAaTHUIECKas
CBapKa ¢ MCIOJIb30BaHUEM (ITIOCa MITH T'a3a M ra3oruia-
MeHHas cBapka. [I[puMeHeHne TOro WM HHOro crocoda
3aBUCHUT OT MOCTABJICHHBIX 3aJia4, CPOKa BBINTOJTHCHUA
paboThI M 00JIACTH TPUMEHEHHSI.

HeratuBHoe BiIMsIHME HA OKPY/KAIOLIYIO CPeTy
W 3/10pOBBeE JI0/1ei

HecMoTps Ha Bce IUTIOCHI, 3TOT METOA TaK JKe
MMEET 3HAYUTEeIbHbIC MUHYCBI, TAKHE KaK 3arpsA3HEHUE
OKPYKAIOIIEH Cpelbl CBAPOYHBIM a3PO30JIEM U pa3ind-
HBIMH [IUITAKaMH, B COCTaB KOTOPBIX MOTYT BXOJHTH Ha-
CTHIIBI XKeJle3a, HUKEIIS, alIOMHUHUS, BOIb(dpama U Apy-
THX METaJUIOB, a TAK)KE HETaTHBHOE BIMSHHE Ha 3/10pO-
Bbe  paboumx,  pabortarommx  0e3  CpencTB
I/IH}II/IBI/II[yaJ'II)HOI\/'I 3alIUTBI B YCJIOBUAX MHOBBIIIIEHHON
TEeMIIEpaTypbl U BPEAHOTO YJIbTPadHOIETOBOIO H3IIy-
yeHus. Tak ke CUTyaluio yXy/IIalT HeHayIexaline
CAHUTAPHO-TUTUCHUYCCKUE YCJIOBUSA, TAKUC KaK ILJIO-
Xast IUPKYJISIHS BO3/yXa B IPOM3BOACTBEHHBIX II€XaX,
IUI0Xask OCBEUIEHHOCTh, NMPUBOJNIAs K HEOOX0ANMO-
cTu paboTaTh 0e3 3alIMTHBIX SKPaHOB U JIpyrue ¢ax-
TOPBI.

ITockonbKy cBapKa CUMTAETCSt OJHUM M3 CaMBIX
BPEIHBIX M ONACHBIX NPOM3BOACTBEHHBIX NPOIIECCOB,
TEXHOJIOTHSI BBIIIOJIHEHHS JAHHBIX Pa00OT HOPMHUPYETCs
OT JIeHCTBHUI paboYMX J0 NepeyHs CPEACTB UHIUBUIY-
aJIbHOM 3aIlUThI, KOTOpPbIE OHU HCTONB3YIOT. K coxa-
JIEHUI0, OOJBIMMHCTBO padounx mpeHeOperaror CU3
u3-32 MHOXecTBa (DaKTOPOB, TAKUX KaK OTCYTCTBHE
npodeccnoHaNbHON KBATH(UIIPOBAHHOCTH, YCIOBUH
pabodero Mecra, XaJaTHOCTH U OTCYTCTBUS CPEACTB
VHJIMBHYaJIHOH 3alUTHI, yIOBJIETBOPSIONIMX HE0O0-
XOAMMBIM TpeOoBaHMsIM. JlaHHBIE AEHCTBUS IPUBOAST

K IOMaJIaHHUIO B TEJIO YEJIOBEKA PAa3IMYHBIX BPEIHBIX
BEIIECTB, KOTOPBIE CIIOCOOCTBYIOT MOSIBJICHHUIO Pa3/Iny-
HBIX 3a00neBanuii. [Tocie mpoBeaeHNsT MHOXKECTBA HC-
CJICIOBAHHMH, OBLIO BBIIEIEHO HECKOJIBKO CHCTEM Opra-
HOB, Ha KOTOPBIE OIIACHBIC BEINECTBA BIMAIOT OOJIBIIE
Bcero. K TakuM cructeMaM MOXHO OTHECTH AbIXaTElb-
HY!0, KDOBEHOCHYIO, 3pUTEIbHYIO 1 HEPBHYIO CUCTEMY.
Hanpumep, NBYOKHCh KpEMHUs, BBLACISIOMIASCS MPU
CrOpaHUM 3JIEKTPOJa, MPUBOJUT K HpodeccroHab-
HOMY 3a00JICBaHHIO JIETKUX — CHIIMKO3Y, KOTOPBIH yBe-
JIMYMBAET BEPOSITHOCTH 3a00JIeBaHUs IPYTHMMHU 00J1e3-
HAMH — TyOepkyne3oM W sMm¢uzeMoirl nerkux. Ilpm
BIBIXaHUM MapraHila IMPOUCXOJNUT 3a0MBaHUE KaHAJb-
LIEB HEPBHBIX KJIETOK. Pe3ynpTaToM BO3IEHCTBUS Map-
TaHIa CIIy’KaT TMOHIDKEHHAs paboTOCTIOCOOHOCTD, COH-
JIMBOCTB, 3aTOPMOXKEHHOCTh PEaKIMU U olIiee yxya-
meHne padborocnocobHocTH. HeratnBHoe BIUsiHUE Ha
CIIM3UCTYIO0 000JI0UKY IJ1a3 OKa3bIBAIOT 030H U (TOpPHU-
CThII BOoJOpo. JlaHHBIE BellleCTBa pa3ipakatoT CINU3H-
CTyI0 000JIOUKY TJ1a3 U JbIXaTelbHBIX IyTEH, a TaKkxKe
CIIOCOOCTBYIOT TMOSIBJICHUIO THUIIOKAJIBIIEMUH, KOTOpast
BBI3BIBACT CEPJICUHYIO U IOYEUHYIO HEIOCTaTOYHOCTb.

3akiai0ueHue

Jst pemienust mpobaemMbl HETaTUBHOTO BIIUSHUS
CBapOYHOTO a’pO30Ji1 HEOOXOANMO MOMEHATh OTHO-
LIEHHE JII0/IeH K 3TOMY By paboT, TOHECTH 110 HUX 00
OIIACHBIX IIOCNIC/ICTBHAX BBIIIOJIHEHUS CBapku 0e3
CPE/CTB MHANBUAYaIbHON 3aIIUTHl. Ba’kHO ITOCTOSHHO
YJIy4IIaTh yCIOBHS TPYAQA, B KOTOPHIX CIEIHAIHCT Oy-
JEeT TOJBEPraThcsi OTPHIATEIHHOMY BO3JICHCTBHIO B
HaVMeEHbIIIeH CTCIICHU, a TAKIKE BHCAPATHL HOBBLIC, 60-
niee Oe30MacHbIE 10 OTHOMIEHHUIO K YeJIOBEKY TEXHOJIO-
ruu. 11 mpecevyeHus XanaTHOro OTHOILLEHUS pPyKOBO/I-
CTBa U MH)XEHEPOB TI0 OXpaHe TpyJia TpedyeTcs MOBHI-
mieHre mrpadoB B TEX ciiyyasix, Korja 0e30MacHOCTb
Tpy/la HapyllIeHa U He YAOBIETBOPSET TPEOOBAHMSM.
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W3y4yeHbl OCHOBBI NUTaHUS IPU UH(EKIIMOHHBIX 3a001eBaHusX. [IpoBe/ieH aHaIu3 peKOMEHIOBaHHbBIX U 3a-
MPEIIEeHHBIX MPOAYKTOB NPH KOpPOHaBUpYCHOM MH(ekuu. Pa3paborana penentypa MACHOro mamirera, ooora-
IIIEHHOTO MUHEPAIbHBIMH BEIIECTBAMH M BUTAMUHAMH A/ JiedeOHoro nutanus B nepuog COVID-19.

Abstract

The basics of nutrition in infectious diseases have been studied. Analysis of recommended and prohibited
products for coronavirus infection was carried out. A recipe for meat paste enriched with mineral substances and
vitamins for therapeutic nutrition during the COVID-19 period has been developed.

KiroueBble cjioBa: MACHOW MAIITET, IPOAYKTHI, MTUTaHUE, KOPOHABHPYC, HHPEKITHSL.

Keywords: meat paste, foods, nutrition, coronavirus, infection.

JleuebHOE nMUTaHKE SBIAETCS HEOTHEMIIEMOH Ya-
CTHIO KOMILJICKCHOM TepanuH, MPeICTaBIsAeT COO0M HH-
JUBHIyaIbHO MOAOOpaHHBIE PAIOHBI JUIS YCHUIICHUS
JEWCTBHS JIe4eOHOro IIpolecca, MpeayNpexIeHUs
OCJIO)KHEHHUH, CIOCOOCTBYS IOBBIMIECHUIO 3AIIUTHBIX
(yHKIMIA OpraHn3Ma, BOCCTAHOBJICHHIO TOBPEXICH-
HBIX TKaHe# u T.1. C MOMOIIbI0 NPaBUIIBHO MOJ00paH-
HOTO ITUTaHHSI MOJKHO YCKOPUTH IPOLIECC BBI3IOPOBIIE-
HUS ¥ TIPEIYNIPEANTD NePexo]] TEKYIero 3a00eBaHus
B XpOHHUYECKyI0 popmy [1].

Bcenblika HOBOM KOPOHaBUPYCHOM HMH(EKINH
COVID-19, kotopasi ObICTpO pacnpoCTpaHMUIACh IO
BCEMY MHPY, IIOCTaBIJIA 337a4H U MIepe AUETOIOTaMHu.

B nepByto ouepenp nH(EKINSA aTaKyeT JIeTKHE Ye-
JIOBEKa, M BCKOpE y OOJIbHOTO Pa3BUBAETCS ITHEBMOHHSI.
Co BpeMeHeM IIPOUCXOIUT NOBPEXKICHUE CEPLA, a 3a-
T€M M APYTHX >KU3HEHHO Ba)KHBIX OPraHOB: MEYEHH,
nouek, mo3ra, opratoB XXKT [2, 3].

Oxomo 100 et Ha3aj B pe3ysbTaTe NPOBEJEHHBIX
MHOTOYMCIECHHBIX HCCIEJOBAHUN BIMSHUS MHUIIEBBIX
MPOAYKTOB HA pa3BUTHE Pa3IMYHBIX 3a00I€BaHUIl Op-
raHoB u cucteMm uenoBeka M.U. TleB3nep pazpaboran
HOMepHYI0 cuctemy auet [4]. CTOUT OTMETUTH, YTO B
Te roJia HaOII0IaTNCh OOJIBIIHE MPOOIEMBI ¢ MEIUKA-
MEHTaMH U IPOYKTaMH, TO3TOMY pa3paboTaHHBIE TU-
eTHI OKa3aJu OOJIBIIYIO MOAAEPKKY Menumae. Cpenn
16 muer [leB3Hepa B pellicHHH HAIIEH 33a4u OCOOBIN

UHTEpeC MPEACTAaBISAIOT CTOJBI oA HaMepamu 2, 11 u
13.

Cron No2 Ha3sHA4yarOT IIPU TaCTPUTE U KOJIMTE, MO-
3TOMY HEOOXOJMMbIe HYyTPHUEHTHI IIOCTYHar0T 6e3 pas-
JIpaKeHUs KelyIKa U KUIIeIHHKa. JTo pu3uongoruyie-
cku nonHonenHas quera: 100 T 6enkos, 100 T Kupos.,
420 t yrieBonos, 3000 kkax, CBOOOIHOM KHUIKOCTH —
1,5 1, npobHOE 4-5 pa3oBoe mUTaHUE. PekoMeHTyeMble
MIPOJYKTHI OOraThl BUTAMUHAMH Ipynnsl B u BUTamMu-
HoM C, OZHAKO, OTPaHMYMBAIOT KOJMYECTBO COJIH,
KJIETYATKH U MOJIOKA.

Cron Nell mokaszaH aJig JOJed C MCTOIICHUEM,
Ha3HayaeTcs npu TyOepkyinese Jierkux. C IMOMOIIbo
3TON JUEThl MOXHO 3a KOPOTKHI MPOMEXYTOK Bpe-
MEHH BEpHYTh MAacCy Tena, HEOOXOIMMYIO ISl HOp-
MaJIbHOM JKM3HEIESITEIHbHOCTH M (DYHKIIMOHHMPOBAHUS
BCEX OPT'aHOB M CHCTEM UYEJIOBEKa.

ITo xumuyeckomy coctaBy cton Nell ornnuaercs
TIOBBIIIEHHBIM COJIEP)KaHUEM HYTPHEHTOB: O€NKH —
120 r, u3 xotopeix 70 T KMBOTHOTO MPOUCXOXKACHUS,
xupbl — 110 1, yrmeBoasr — 350-500 r. KoxnuectBo
COJIM BapbUpyeT oT 3-5 I 10 6-8 T, )KUAKOCTH pa3pela-
erca He Oonee 2 . Pexkum nuranus: 4-6 pa3 B J€Hb.
Oco0eHHOCTh AMETHI COCTOUT B TOM, YTO PEKOMEHTY-
FOTCSI IPOYKTHI OOTaTHIE JIETKO W MOJTHOCTHIO YCBOSE-
MBIM O€JIKOM: MOJIOUHBIE MTPOAYKTHI, HEXKUPHOE MSICO.
Parmon Taxoxe oboraiiex suramuaamu A, C 1 BUTaMH-
HaMH¥ rpymisl B, comsiMu kanpnus.

Juera cron Nel3 HazHauaeTcsl NpU OCTPBIX HH-
(eKIIMOHHBIX 3a00JICBAHUAX, B TOM YHCJIE NIPH OpOH-
XHTE, ITHEBMOHWM M HarHOUTENBHBIX 3a00JEeBaHMSAX
nerkux. OCHOBHAs LieJb — MOBBILIIEHUE COINPOTUBIIIE-
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MOCTH OpraHu3Ma 4eloBeKa HHQEKIMOHHOMY IIpoO-
neccy. s moaaepKaHus CHIl, yMEHBIICHUS HHTOKCH-
KaIlu¥ IPUMEHIIOT MEXaHHIeCKOe, XUMIUECKOe 1 Tep-
MHUYECKOE IIaXkeHHe. JlueTa MOHMKEHHON YHEPTOLeH-
HOCTH, B OCHOBHOM 32 CUET CHIDKCHHS KOIHUIECTBA
JKUPOB | yTiaeBonoB: 6emku — 70 r, xwupsr — 60-70 T,
yraesons! — 300 r. [IpoayKTel comepKar MOBBIIIEHHOE
KOJIMYECTBO BUTAMHHOB, CBOOOTHOM KUAKOCTH — 2 T U
6ouee, conmu — 6-10 r. MckmouaeTcs rpy0ast KiieTyarka,
>KUPHBIE U COJIEHBIE MPOIYKTHI [4].

CoBpeMeHHasi JUETOJIOTUs 0000mmIa MoIy4YeH-
HBbIE 3HAHUSA 3a MOCIEJHUE AECATIWIETHS U PEeKOMEH-
IyeT OpraHM3alHsIM, HMEIOIINM KPYIJIOCYTOYHBIE U
THEBHOTO TIPEOBIBAHUS KOWKH, PYKOBOJICTBOBATHCS
nprukazoM MunznpaBa P® ot 05.08.2003 Ne 330 «O
Mepax IO COBEPIICHCTBOBAHUIO JICUEOHOTO MUTAHUS B
NedeOHO-TPOPMIAKTHICCKAX YIPSIKACHUI), B KOTO-
pPOM BBeIICHA B JCUCTBHE HOBask HOMEHKIIATYpa JHET:
ocHoBHas (OBJ) (Bmecto nuet cron Ne 1,2, 3,5, 6,7,
9,10, 13, 14, 15), c MexaHHYECKUM ¥ XUMHYECKUM II1a-
skerueM (ILIJ]) (3amensiet cton Ne 16, 46, 48, 5n-1 Ba-
pHaHT), ¢ MOBBIIIEHHBIM KoJuuecTBoM Oenka (BBJI)
(BmecTo 49, 4ar, Sm, 78, 7r, 96,100, 11), ¢ HOHIKEH-
HbIM KoJuuecTBoM Oenka (HBJ]) (BMecto nuets 7a u
76), am3kokanopwuitHas auera (HK/) (BMecto auetst 8,
9a,10c¢)[5].

HekoTtopbie TacTpOSHTEPOTIOTH W IUETOJOTH OT-
MedaH y OOJBHBIX, CTPAIaroNINX 3a00JICBaHUAMH JIET-
KHX, OCJIKOBO-9HEPTeTHIECKYI0 HETOCTaTOYHOCTD, KO-
TOpasi IMeNa OTPHUIATEIFHOE BIUSHUE HA CTPYKTYPY U
(hyHKIHIO ABIXaTEIBHON MYCKYJIATyphl, AEATEIbHOCTh
HEPBHOW M CEPJCUYHO-COCYAUCTON CHUCTEM, UMYHHYIO
3amuTy opranusMa [6]. [loaToMy OHU peKOMEHI0BAIIN
CBOMM TMallMeHTaM BBICOKOOenkoByto auety (BBJI) c
MOBBILIEHHBIM cojepikanuem OenkoB — 110-120 r, u3
KOTOpBIX 60% cocTaBisIN OENKH >KUBOTHOTO ITPOMC-

xoxaenust, 80-90 r xupos u 250-350 r yrneBoaos (pu-
3uoJorn4eckasl Hopma). Takxke pPEeKOMEHZOBAJIOCh
BKITFOYATh TPOAYKTHI Oorarsie BuTamuHamu A, C u
rpymmsl B, comsimu kanpnus, pochopa, MeaH U IUHKA.
KonmuecTBo cony He TOMHKHO IPEBBIMIETH 6 T B CYTKH,
KOJINYECTBO CBOOOZHON KHUIKOCTH OTPAaHHIEHO C IIe-
JIBE0 O0ECIICUCHHMS MAIAIIETO PEXXUMA AT CEPACTHO-
COCYIHUCTOM cucTeMHl [7].

Taxoke s npopunakruku COVID-19 moxHO uc-
0JIb30BaTh cTanAapTHyo auety OB/ ¢ pusnonoruye-
CKHM CO/Iep)KaHueM OEIIKOB, )KUPOB U YTIIEBOAOB, 000-
TallleHHyl0 BUTaMUHAMH, MMHHEpPalIbHBIMHU BeIlle-
ctBamu: Oenkm — 85-90 r (40-45 T pacTUTeNnbHEIR),
xupsl — 70-80 T (25-30 T pacTUTENBHBIE), YTIEBOIBI —
300-330 r, sneprouensocts — 2170-2400 xkan, cBo-
6omnas XuAKOCTh — 1,5-2 nm. Pexxum muranums apoO-
HbIH, 4-6 pa3 B neHs [8].

CTOUT OTMETHTB, YTO JIETKHE — 3TO >KUPO3aBUCH-
MbIi oprad. HegoctatouHoe KOJIMYeCTBO KUPOB B pa-
LHOHE TPHBOAUT K TOMY, YTO HMH(EKIUU Topasio
ObIcTpee MPOHHUKAIOT B OPOHXU U Jerkue. [Ipeanoure-
HHUE OTJAIOT JKUPaM >KUBOTHOTO ITPOUCXOXKACHUS.

B nameit paboTe B KayecTBE OIHOTO W3 MPOAYK-
TOB THMTaHHs A OOJBHBIX HOBOH KOPOHABHUPYCHOM
nHpeKnuen nperraraeM Npou3BOACTBO MICHOTO ITalll-
TeTa — TOMOTCHU3UPOBAHHOTO IPOIYKTa C COAEpKa-
HHEM II0JIC3HBIX BELIECTB.

ITpoBenst aHaMM3 pa3pelICHHBIX W 3aNpPEIICHHBIX
MIPOIYKTOB K yKa3aHHBIM AUETAM, a TAKKE PEKOMEHI0-
BaHHBIX TpPORyKToB it OomeHBIX COVID-19, mpu
MPOM3BO/ICTBE MAIITETAa B KAYECTBE OCHOBHOTO CHIPHS
pEIININ UCIIOTIB30BAaTh MSICO NTHIBI B OXJIAKIACHHOM
COCTOSIHUM, JKUP CBUHOW TOIUICHBIM, KypUHbIE SHLA,
MOPKOBbB, pEemyaThlii YK, THIKBY, CIMBOYHOE MAaclio,
cneunu. Hamu 6p11a paspaborana penentypa (Tabm.1)
1 TEXHOJIOTHUS TIPUTOTOBJICHHUS.

Tab6muma 1
Penienrypa MsiCHOTO mamreTa

HanmMeHnoBaHue ChIpbst Macca, T
Msico nTHLET 1000
MOopKOBb OUHIIICHHAS 100
ThIKBa OYHUIIICHHAS 70
JIyk permyatslii OUMIIEHHBIN 130
Sitno xypuHoe 120
Mosoko 150
Macio ciimBodHOE 200
Kup cBUHOM TOMIEHBII 100
Coub, iepen 0 BKyCY

TexHOD0rUsl MPUTOTOBJICHUS BKJIIOYAET CIEAYIO-
IIHe OTIePaIin:

— MACO NTHUIBI, MOPKOBb M TBIKBY OTBAapHTh,
OXJIA/INTB;

— KypHHBIE siil]a OTBapUTh OTAEIBHO, OXJIaIUTh
1 OYUCTUTH OT CKOPJIYIIBI;

—  MOJIOKO 3aKHIISITUTh, 3aMOPO3HTh;

— JIyK penyarblii OYHUCTUTh, W3MENIbYUTh U
cJIerka 00KapuTh Ha TOIUICHOM JKHPE;

— COCIUHHTH MSICO, MOPKOBB, THIKBY, T0OaBUThH
MOJIOKO B BHUJI€ YEIyeK JIbJia, U3MEJIbUUTh Ha KyTepe
JI0 OJHOPOJHOM MAcCCHI;

— [00aBUTH OTBapHBIC SN, JIYK, CIMBOYHOE
MacJio ¥ CHeIUH, IEpeMeIIaTh;

— TIOMY4YeHHYIO Maccy pacdacoBaTh U OXJIAIUTh.

VkazaHHble NPOAYKTHl SBISIIOTCA HCTOYHUKOM
TIOJTHOTIEHHOTO 0eJiKa, )KUBOTHBIX JKHPOB, BUTAMHHOB
rpynnsl B, ButamunoB A, /I, E u K, xanus, kaneius,
MarHwusl, IMHKa, xKene3a, pocdopa, ceneHa.

Takum 00pa3oM, JaHHBIH MSICOMPOAYKT MOXKHO
PEKOMEHIOBATh JIJIsl IIUTAHUS C LENBIO0 MPOMUITAKTUKH
Y JICYCHUs OOJIbHBIX KOPOHABUPYCHOW MH(EKIIHEH.
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As a part of the research, digital transformation is regarded as a project. In accordance with the project man-

agement methodology, digitalized projects are similar to analogous projects in other industries and are character-
ized by the temporaryity and creation of a unique product (service). Some projects are characterized by a high
degree of uncertainty in the process of forming the requirements of the project and methods for their implementa-
tion. The usage of information technologies to create and reorganize business processes has become of great im-
portance and common for IT technologies in combination with project management methodologies, among which

Waterfall, Scrum, PRINCE2 being the most popular.

Keywords: project, digital transformation, project management, methodologies, business process, Waterfall,

Scrum, PRINCE2.

Introduction. In the realities of the modern world,
digital transformation (digitalization) is carried out in
several directions:

introduction of information technologies to ensure
interaction with digital services of public authorities;

creation of digital architecture for running busi-
ness;

solving information security issues;

determining the legal procedure for the status of
the service digital products;

effective support of digital projects related to the
security of large data amount, service block chain solu-
tions.

That is, digital transformation has covered all
spheres of activity, and therefore, there arise a number
of questions as to the readiness of the economy, busi-
ness and in general, society to the perception of infor-
mation and communication technologies and transfor-
mations, as well as its management methods. But first
of all, it is necessary to understand: what is society and
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economy digitalization: is it a project with characteris-
tic components and management methodology or a pro-
cess.

Recent research and publication analysis. The
concept of digital transformation is complex and multi-
faceted, and there is yet no general opinion in the sci-
entific world as to what should be understood by this
phenomenon.

Primary information can be obtained by studying
corporate blogs, expert interviews, research works con-
ducted by international organizations. Fundamental re-
search on digital transformation is reflected in the
works of A. Russell., G.Meller, theoretical foundations
of digitalization of the economy of D. Tapscott, C. Dal-
man, N. Lane, S. Koliadenko, O. Dannikov and others.

A modern look at digital transformation can be
seen in the articles of leading specialists in this field as
Osman Gani, Sam Barnes, Ben Aston, Michael Wood,
Muthiah Abbhirami, etc. Among the national scientists,
these issues are specified in the works of S. Bushuyev,
A. Biloshchytsky, D. Bushuyev, Y. Tesla, O. Dan-
chenko, O. Biryukov, Y. Poskrypko, N. Egorchenkova
and others.

Scientific literature has plenty of common defini-
tions of digitalization:

a way of transferring any kind of information to a
digital form;

process related to the trend of digitalization of a
wide variety of information types [1, 2].

Digitalization is a general term for the digitaliza-
tion of society and economy, which describes the tran-
sition from the industrial era and analog technologies to
the era of knowledge and creativity, characterized by
digital technologies and innovations in digital business
[3].

In other studies, digitalization is presented as the
creation of a digital (based on bytes and bits - mini-
mally addressed units of information) version of analog
things on paper documents, video and photo images,
sounds, or, as the process of using digital technologies
together with improving the customer service system
[4].

Digitalization is understood as transformation,
penetration of digital technologies to optimize and au-
tomate business processes, increase productivity and
improve communication interaction with consumers
[5].

Digitalization is the automation of individual busi-
ness processes, or a set of projects that digitalize the
key business processes of the customer [6].

Only in some works definition of the digitalized
project was stated as an event of the departmental pro-
gram of digital transformation, the implementation of
which is carried out by the state body on the principles
of project management [7].

The aim of this study. To justify that digital trans-
formation is a project in form and essence and therefore
is subject to the rules provided by the project manage-
ment methodology.

Results and discussion. The author of the study
[8] notes that for quite a long time, digital transfor-
mation was understood as the transition to the digital
format or the storage of traditional data forms in digital

format. This is one of the areas of digitalization, its in-
terpretation in a «narrow sense».

In the article «The Digital PM: Specialization
Within the Profession?» Michael Wood defines digital
projects as projects focused on the development and
management of digital content [9].

Nowadays there are many definitions of both the
digitalization itself, and within the concept there are a
number of terms that have different interpretations.
Gribanov Y.I. emphasizes key terms that sound the
same in English, but radically differ in content:

digitization is the transformation of information
«rom physical media to digital». Within the framework
of digitization there are no changes in the quality and
content of information, it will simply turn into an elec-
tronic form for further processing in a digital format,
which allows to improve existing business processes by
adding information within them in a digital format;

digitization is the creation of a new product in a
digital form. The main difference between digitaliza-
tion is in creating a new innovative product, with new
functionality and consumer properties.

The paper [10] provides a distinction between con-
cepts of digital transformation, as a set of digitalization
projects that digitalize key business processes and dig-
italization, as a process of automation of individual
business processes. The author highlights the features
of digitalized projects:

— the need for high-quality comprehension of
the subject industry, project team training as the start of
the project;

— special attention is given to the strategy and
flexible approaches at the stage of planning with the
ability to reorient the project, using models of the fol-
lowing type: the AS-IS model («as is») reflects the cur-
rent situation, allows to systematize the processes and
information flows of the organization within these pro-
cesses. The model «detects» hotspots with the subse-
quent introduction of the necessary changes; the TO-
BE process model («as it should bey) is created on the
basis of the analysed results from the previous model
(AS-1S). The TO-BE model analyzes and optimizes ex-
isting processes, as well as describes the future state of
processes, taking into account Customer requirements;

—transformation of the classic business model into
a business model of a multifaceted market or creation
of a new business model next to the existing one;

— support of the high dynamics of continuous
development and testing of hypotheses;

— automation of the digitalized project using pro-
ject management tools.

As a part of our study, we will consider digital
transformation as a project.

According to the definition provided [11], project
is a temporary enterprise aimed at creating a unique
product, service or result.

In the paper [12] authors analyzed the trends in the
use of the «digitalization» concept within the field of
project management and have found that during the
study period the phrase «digitalized projects» com-
prises 1,6 % (22 works) in 1361 scientific works.

Digital transformation as a project is a unique
product creation, such as improving existing product
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and developing a new software product to manage dig-
italized processes. At the beginning of the project goals,
business processes and systems, that will be involved
in the project, are defined, as well as timing, budget,
team, project management tools, especially related to
risk management. Some projects are characterized by a
high degree of uncertainty in the process of forming
project requirements and methods for their implemen-
tation. One of the possible reasons is that the digitalized
project may contain several microprojects with their
own approaches and differences from the generally ac-
cepted project management methodology.

Digitalized projects are characterized according to
[11], by temporarity (there is a start and completion
point of the project). The duration of projects is quite a
difficult question: the high complexity of the problem
is revealed by the data of some surveys, according to
which only one third of projects meet their deadlines
and budgets, and in digitalized projects it’s generally
10 % [13].

According to the project management methodol-
ogy, digitalized projects are similar to similar projects
in other industries.

1

4
Digitalization

Analysis and
assessment

3
Transition

The authors of the work [14] believe that if digital
technology is considered as a determining factor, then
digital projects are those able to change business pro-
cesses and form additional value through the use of the
latest technologies of business process organization.

The peculiarities of such projects are based on the
operation of large databases, automation of the produc-
tion process, the use of a fundamentally new interaction
interface (virtual reality, augmented reality) [15], but at
the same time, digital technologies are constantly up-
dated (projects that were implemented several years
ago were based on the digital technologies of the previ-
ous generation and therefore are not a full-fledged ana-
logue) [16].

For the successful implementation of projects and
in accordance with the specifics of the project approach
in the management of digitalized projects, there is a
need to regularly review the organizational foundations
of Project Management, as the introduction of digital
technologies brings its own adjustments to the manage-
ment structure and organizational model [17].

In the paper [18] the author suggets the following
general stages, which are structured according to the re-
sults of the digitalized project (Fig. 1).

2
Transition plannin

preparation

Fig. 1. General stages of digitalized project

Digitalized projects are characterized by a high
rate of response to changes and risk level. The tradi-
tional approach at the stage of determining the range of
project requirements and responding to changes based
on changes requests lead to a complication of the pro-
ject implementation processes.

The most popular project management methodol-
ogies as Waterfall, Scrum, PRojects IN Controlled En-
vironments 2 (PRINCE2) help out.

Fig. 2 presents a general diagram of three project
management methodologies [17].

If we analyze the Waterfall model based on the
Gantt chart, the digitalized project has several equiva-
lent components that consistently change each other ac-
cording to the management process. The positive point
of the model is the ability to start work on a full-fledged
analysis of the customer's requirements, perform work
with the deadlines, as well as one team manages the
project at all stages. The disadvantage is that the initial
plan of the project can no longer be adjusted in the pro-
cess of implementation (even in case of risky situations
or technological changes) [20].

Flexible management methodologies and methods
such as Agile or Scrum are an effective solution for the
implementation of digitalized projects.

Iterative Scrum model [21] is a more flexible
methodology that allows to implement the project, di-
viding it into sprints (a short period of time during
which the Scrum team performs its work), the results of
which can be already finished (partially finished, but
suitable for use) product. The model allows to carry out
the necessary adjustments during the project implemen-
tation, but this model does not provide constant control
over the progress at all stages and costs arising from the
change of project goals.

Regarding Agile, it should be noted that rapid
changes in the environment require the use of fairly ef-
fective Agile methodologies, knowledge systems and
competencies of project managers and management of
organizations. The basics of environmental change
comprise changing the decision-making paradigm in
flexible project management [22].
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Fig. 2. General scheme of three project management methodologies

PRINCE2 is a digitalized project management
model that has a three-level architecture and requires
regular evaluation of the economic component of the
project, increasing the competence of the implement-
ers, and adhering to the clear hierarchy of the team.
Among the disadvantages, it is necessary to specify the
inefficiency of the model in the course of the imple-
mentation of high-risk projects and the low communi-
cation capabilities of the team [23].

For the effective implementation of digitalized
projects a hybrid approach can be used. Then these
models can be combined by using them at different
stages of the project.

The main ideology of digitalization is formatting
all the processes of information interactions to a digit,
with the further goal of improving the efficiency and
quality of activities, which in its turn leads to a reduc-
tion of time and effort to obtain complete, timely, accu-
rate and reliable information that is so necessary for the
management of social, scientific, international projects,
etc. [24].

Results and discussion. The obtained results con-
firm that digitalization in form and essence is a large-
scale project that combines program and organizational
solutions and has a number of features.

As a part of digitalized project management, there
are several different models, at the same time, the
choice of a model by the project manager is each time
determined by the relevance of the task and the practi-
cal activity of the customer.

The development of mechanisms for the imple-
mentation of digital transformation is a rather urgent is-
sue that needs further study.
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AHHOTALUA

B cratne MPEAJIOKCHO aHAJIOTOBOC YCTpOﬁCTBO, NpeAHa3HAYCHHOC I MO,I[I/I(I)I/IKaLlI/II/I TpeX(i)aSHOfI CHUCTCMbI
HaHpSI)KeHI/Iﬁ B MHOFO(baSHYIO. ITokazana MCTOAMKA U pE3yJIbTaTbl UMHUTALIUOHHOTO MOACTIUPOBAHUA MHOFO(I)aB—
HBIX UICTOYHUKOB B CUMMETPUYHBIX U HECCUMMCTPUYHBIX PEKUMAX. CXQMHOC peUICHUEC MPEaYyCMaTPpUBaACT COXpa-
HEHUE CHHXPOHHM3AIMU MHOTO(a3HOH cUCTeMBbl ¢ Tpex(a3Hol B peaibHOM BpeMeHH. Vcnosp30BaHne BUPTYyaib-
HOTO IIPOCTpAaHCTBA o0ecrieunBaeT COTIPSAXKCHHUEC aHAJIOTOBOTO CXEMHOT'0 PCIICHUA C IIPOU3BOJIBHBIMU IIPOTpaM-
MHO-armapaTHbIMU Cpe€aaMu MOJACTIUPOBAHUSA. OTCyTCTBI/Ie PEAKTUBHBIX 3JIEMCHTOB B 3BECHbBAX 3J'I€KTpOHHOfI nemnu
o0ecreunBaeT TOYHOCTh M OBICTPOICHCTBHE YCTPOHCTBA. PeXMMBI CXEMBI HCCIIEIOBAHBI B CHMBOJIHMYECKON 001a-
CTH U 0TOOpakKeHBI Ha rpa)ikaX MIHOBEHHBIX XapaKTepHCTHK. [IpeicTaBIeHHBIN MOy b paciieruieHus (a3 Mo-
JKET OBITh MCITOJIB30BaH B CUTHAJIBHBIX U B CUJIIOBBIX Oe1sx.

Abstract

The article proposes an analog device designed to modify a three-phase voltage system into a multiphase one.
The technigue and results of simulation of multiphase sources in symmetric and asymmetric modes are shown.
The schematic solution provides for maintaining the synchronization of the polyphase system with the three-phase
system in real time. The use of virtual space provides the interface of an analog circuit solution with arbitrary
software and hardware simulation environments. The absence of reactive elements in the links of the electronic
circuit ensures the accuracy and speed of the device. The modes of the circuit are investigated in the symbolic area
and are displayed on the graphs of instantaneous characteristics. The presented phase splitting module can be used
in signal and power circuits.

KiroueBble c1oBa: MHorodasHas 31eKTprdecKkas 1elb, CAMMETPHUIHBINA PEKNM, aHAJIOTOBBIE JIEKTPOHHBIE
YCTpOﬁCTBa, OHepaHI/IOHHHﬁ YCUIUTECIIb, MATEMATUYCCKOC MOACIMPOBAHUE, CXEMHAsl MOACIIb.

Keywords: Multiphase electrical circuit, symmetric mode, analog electronic devices, operational amplifier,
mathematical modeling, circuit model.

Introduction. When creating digital-to-analog
models of electromechanical and electronic devices in
software simulators, problems are possible when, along
with the original three-phase power system, auxiliary
multiphase ones are used [1, 2]. In this case, an im-
portant condition may be the phase synchronization of
separate multiphase sources [3]. Various approaches to
the construction of multiphase source circuits are pos-
sible. Depending on the chosen modeling system, direct
programming of the mathematical model, or the use of
circuit modeling tools, is possible. In simulators, the
carrier of the program code is a set of virtual models in

the graphical interface. In linear invariant systems, both
approaches are equivalent, since the computational er-
rors are insignificant. In the physical simulation of elec-
tronic circuits, the results of the study of polyphase de-
vices in simulators are easy to check and confirm em-
pirically.

For harmonic functions, general expressions are
valid, which determine the rules for addition and equiv-
alent transformations of vector quantities [4, 5]. For
complex voltage amplitudes in a compact form, you
can write:
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The construction of a multiphase voltage system is
possible by graphical programming of a new system or
by modifying the finished circuit, by splitting each
phase of a three-phase source into several. The division
procedure can be performed using an idealized iner-
tialess electronic module [6]. In any case, in the chosen
modeling environment, a connected system of vectors
is created for sources that simulate sinusoidal functions
of time [7, 8].

Formulation of the problem. To interface the
modeling technology and hardware equipment of the
physical experiment, it is convenient to use the descrip-
tion of the models, formed in a tabular form using the
program code. It is necessary to investigate the possi-
bility of using a real electronic device as a means of
division virtual signals from multiphase electrical
sources. In this case, analog circuitry should be imple-
mented as a set of discrete models encoded in matrix
form and processed by numerical algorithms that form
the basis for simulators of electrical and electronic cir-
cuits.

Solution. The summation of harmonics and vec-
tors in real time can be ensured by using a simple circuit

design, in the form of a device based on operational am-
plifiers (OA) [9, 10]. Let us consider a circuit solution
applied to a linear circuit with an OA, which makes it
possible to obtain multiphase voltage systems for a
multiple number of phases, for example, a six-phase
voltage from a three-phase primary source [11, 12]. A
schematic diagram of the device for splitting the phases
of the power supply is shown in Fig. 1.

For the condition of maintaining the full function-
ality of the linear electronic circuit, it does not matter
in what form the implementation of the circuit is per-
formed, in analog execution from physical modules, or
by using discrete simulation models in the virtual space
of the simulator [13]. The circuit is implemented on
three inverting adders and allows you to obtain from the
reference system of three-phase voltages another sys-
tem of connected voltages, in the presence of a fixed
phase shift + /6. If a three-phase symmetric system of
EMF ea(t), es(t), ec(t), modeled by sinusoidal sources
Esl, Es2, Es3 operates at the inputs of the device, then
at the outputs of the device model (Outs, Outs, Outs)
there is system of stresses up(t), Ug(t), ug(t).

The effect of phase splitting is achieved by cross-
summing the normalized voltage of one phase and a
part of the instantaneous voltage of the other phase. For
example, phase A instantaneous input voltage is added
to phase B instantaneous voltage from resistive divider
Rs/Ra.

R3  R13 R8
Out1 Out3
u R1 R2 R6 R7 u R11 R12
UA(t) R5 outs UCH) R15 Out6
D> | D> N 1»—{_‘_'_,_ o D> L

DA1| [+U DA2| [+U l DA3| [+U l

esifRe [ LI esgfro [ LIE Jug |essfri4 [ k)

O O * * O

Fig. 1. Diagram of a device for splitting phases in a three-phase system

If these resistors are the same, then the division ra-
tio is equal to two and with the instantaneous voltage of
the source ea(t) = Eam sinot at the input of the first OA,
the sinusoid of the voltage of phase B is summed:

eg(t)/2 = [egy (t)/2]-sin(ot — 21/3).

The summation of voltages at the inputs of other
OA is performed in a similar way. Upon transition to
the complex plane, the addition of symbolic quantities
(vectors) of different phases, conventionally selected
unit and half amplitudes, occurs.

ep (t) = sin ot +sin(wt —2n/3) = 0,866 cos(mt —27/3) = 0,866 sin(wt —n/6) ;

eg (t) = sin(ot - 21/3) +%sin(mt — 4n/3) = 0,866 cos(wt — 41/ 3) = 0,866 sin(wt —51/12) ;

ec(t) = sin(wt—4n/3)+%sin ot = 0,866 cos ot = 0,866 sin(wt —1/2).

The addition of the vectors of the three-phase ref-
erence voltage system according to the cross-linking
scheme, in accordance with the written expressions, is
shown in the vector diagram in Fig. 2, a. The use of an

analog solution allows a relatively simple circuit-tech-
nical method to obtain a connected multiphase voltage
system, synchronized with the network, with a dou-
bling of the number of phases [14]. With the reverse
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sequence of cross-connections, in the second channel
of the splitter of phases A, B, C, a system of voltages -
D, -E, -F is obtained, which, together with the original
D, E, F, forms a six-phase voltage system D, synchro-
nized with the reference, E, F, -D, -E, -F. Using the dual
module shown in Fig. 1, a symmetric system with
smaller stress shear angles can be obtained.

For a hybrid digital model built in a simulator and
decoupled from the network, by analogy with a real
three-phase system, you can apply another, for exam-
ple, a virtual digital reference voltage system [16, 17].

An illustration of such a solution is shown using the ex-
ample of a five-phase system in Fig. 2, b. The use in the
same coordinates of the circuit model shown in Fig. 1,
allows you to go to an idealized 10-phase system, re-
flected by the corresponding vector diagram (Fig. 2, b).
If there is an interface, the construction of circuits is
done in the graphic field [18]. At the same time, a de-
scription of the circuit model is formed in the format of
the input language of the schematic and technical mod-
eling system, as shown in table. 1.

Table 1
r1(15) 100k r 2 (56) 100k r3(24) 1k r4(40) 1k r5(45) 100k
r6 (2 8) 100k r7(89) 100k r8(37) 1k ré (70) 1k r 10 (7 8) 100k
r 11 (3 11) 100k r12 (11 12) 100k r 13 (110) 1k r 14 (10 0) 1k r 15 (10 11) 100k
dal(506) da2(809) da3(11012) out1(60) out 2 (9 0)
es1011500 es202150-120 es303150120 out 3 (12 0) out4 (10)

The solution of systems of high-order linear equa-
tions in the used simulator is implemented using algo-
rithms for the reduction of weakly filled matrices [19].
For the numerical solution of systems of nonlinear
equations in the time domain, implicit algorithms for
the analysis of discrete models of reactivities and non-
linearities are used. Iterative calculations are performed
in a module programmed using several computational

methods, including Adams-Moulton, Newton-Raphson
and Gere [20, 21]. In dynamics, the modeling system
makes it possible to solve rather large schemes using
the method of state variables in the numerical analysis
of equations using the Runge-Kutta method [22]. The
order of the formed and solved systems of equations
can be quite large and is often determined by several
tens of thousands of nodes and branches.

Fig. 2. Representation of multiphase systems on the complex plane

In Fig. 2, and the phase EMF vector - E of the six-
phase voltage system is plotted with a dotted line. The
number of phases of a polyphase system of voltages ob-
tained from an electronic splitter can be increased with
other combinations of cross-connections and other set-
tings. At the same time, in the analytical representation
of the source voltages, the possibility of describing the
system in a symbolic form is preserved, which makes it
possible to apply the method of symmetric components
[23, 24]. The presence of adjustable resistors Rs, Rig,
Ris at the input of analog adders DAL - DA3 provides
the ability to change the amplitude of the output volt-
age, by adjusting the inverter transmission coefficient.
In addition, the gain adjustment can be performed with
a resistive voltage divider R2/R1, R7/Rs, R12/R11.

For dynamic control of the transfer coefficients of
inverting adders, it is possible to apply pulse models of
parametric two-terminal devices with binary code con-
trol, implemented on the basis of resistive matrices [25
- 27]. Depending on the area of modeling, the results
are obtained either as a set of established modes, or as

dynamic characteristics [28, 29]. In addition, the au-
thor's simulator provides for the study of the system in
the frequency domain, with the analysis of the behavior
of the models for stability. Instrumental errors of char-
acteristics associated with the imperfection of DA ele-
ments are excluded for the proposed virtual device.

The results of modeling the instantaneous charac-
teristics of the circuit mode with one phase splitter ac-
cording to Fig. 1 are shown in Fig. 3. The instantaneous
voltage curve of the first phase of the three-phase ref-
erence voltage source is marked with special symbols.
For a three-phase system of input EMF of unit ampli-
tude, a model of a three-phase system of output volt-
ages is obtained, with a value of about U, = 0,8 B, with
a phase shift by an angle 7/6. Obviously, in the consid-
ered circuit model, the phase angles do not depend on
the frequency.

This property can be used in the construction of a
hybrid software and hardware laboratory complex de-
signed to study the modes of three-phase and multi-
phase circuits, including those at significant frequen-
cies.
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Fig. 3. Results of representation of three-phase systems in the time domain

To obtain a six-phase voltage [D, E, F, -D, -E, -F]
=[D, E, F, G, H, I] use the macromodel circuit shown
in fig. 4. Model Model declares the same part of the
circuit, which has eight nodes to connect to the three-

phase source model. The macromodel circuit with a
three-phase source connected by a star includes two
models A2.1 and A2.2 [DA3-3FAZ.lin].

_____________ .
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Fig. 4. Structure of a split-phase macromodel

The description of the head module of the circuit
with two identical circuits of the phase splitter is pre-
sented in table. 2. Since the renumbering is automatic,
the seven-node model [DA3-3FAZ.LIN (123456 0)]
is possible. The zero node in the header file corresponds
to the node number 7 inside the virtual model. Output
connection nodes (Out 1, 2, 3) are designed to control
the initial system of voltages A, B, C. For the newly

synthesized phases D, E, F, G, H, I, outputs (Out 4-9)
are used, and in the adopted numbering, they are indi-
cated in antiphase. The author's simulator is focused on
the tasks of modeling power circuits of induction de-
vices. In addition to electromagnetic devices, the de-
scription includes macromodels of power inverters with
a mathematical or schematic description of the control
system.

Table 2
es1(01)1500 es2(02)150-120 es 3(03) 150120
outl(10) out2(20) out 3 (30) out4 (40) out5(0) | out 6 (6 0)
out7(07) out 8 (0 8) out9(09) model da3-3faz.lin (123456 0)

model da3-3faz.lin (123789)

appc 0 0.06 rez 600

Models of electronic multi-pole components are
traditional [7, 19]. Modeling tasks are described in
batch files in ASCII code. When debugging the solu-
tion of complex multi-stage modeling problems, espe-
cially in the time domain, the built-in tools of the graph-
ical interface are used. It is preferable to combine the
work in the graphics field with the batch mode. Virtual
connection of software modules and automatic renum-
bering of nodes make it relatively easy to change the

circuit configuration [13, 20]. The use of macromodels
(Table 2) is convenient for constructing a compact de-
scription of circuitry models of complex circuits for
multichannel multiphase devices.

The characteristics of the instantaneous voltage of
the six-phase system, obtained using two sets of the
splitter, are shown in Fig. 5. The characteristics of the
first phase of the newly formed six-phase voltage sys-
tem are highlighted with special symbols.
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The presented device on an op-amp (Fig. 1) is con-
venient to use in the synthesis of analog macromodels
of the control system of IGBT-inverters, in the power
supply circuits of metallurgical induction machines [3,
23].

A simplified diagram of an electromagnetic melt
stirrer based on a three-phase metallurgical linear in-
duction machine (LIM) of a four-zone design, with
windings in a triangle, is shown in Fig. 6.

Power supply system

Fig. 6. Scheme of an electromagnetic stirrer based on a three-phase LIM

Since the inductor is distinguished by significant
asymmetry, in addition to electronic components oper-
ating in the key mode, in the simulation system, it is
necessary to apply a model of an electromagnetic de-
vice with inductive couplings. As the results of the
study of the electromagnetic field show, the ferromag-
netic steel of the core, weighing up to 1 ton, in different
sections of the magnetic circuit turns out to be in differ-
ent degrees of saturation. Due to the uneven distribu-
tion of the linear current load (10° A/m), the circuit
model has to be idealized to a certain extent. It should
be noted that typical inverter power supply circuits in
several cases are unsuitable for asymmetrical flat linear
induction machines with more than 3 working probes
and windings [14, 30]. In such conditions, it is natural
to use multiphase inverters and corresponding models.
When referring to the systems of circuit simulation of
analog digital devices, it may turn out to be quite a suit-
able solution proposed in the module shown in Fig. 1.

The study of the modes of power circuits with the
use of a simulator turns out to be extremely necessary
with the complication of the power supply system due
to an increase in the number of inductor windings and
phase zones, the transition to multiphase power supply,
as well as the use of dual power supplies. The issue of
using a multiphase transistor inverter with pulse cur-
rents as a power supply unit requires a separate thor-
ough study.

An example of circuitry for connecting a power
module (1) of a transistor multi-phase inverter used for
a six-zone (2) inductor is shown in Fig. 6. The flat in-
ductor LIM, made six-phase, has an increased length
and is used mainly in systems for pumping or dosing
melt [31], as a rule, at powers not exceeding 50 kW.
When modeling the electromagnetic modes of its
power supply system, the presented phase splitting
module is used, which provides a symmetrical system
of connected voltages of the source.

91

VT10

o

VT9

|
|
L

Fig. 7. Connecting the power module of the transistor inverter to the six-zone LIM

Taking into account the current trend in the use of
programmable electronics and means of microcontrol-
ler control of the power unit, it can be noted that the
parameters of a multiphase communication system of
voltages of a transistor power supply are subject to a
program description. If there is a condition for synchro-
nizing the controller with the industrial network in the
technology of building the program code, you can use

the principle of the analog splitting link (Fig. 1) for a
discrete numerical model of the control system. It is
convenient to use the proposed simulation model of the
phase splitter when simulating analog and discrete-an-
alog power supply systems for induction heating equip-
ment [32] and other multiphase induction devices [33].
The presence of adequate macromodels of operational
amplifiers in simulators, for example MATLAB and
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Simulink and LabVIEW, allows using the proposed cir-
cuit directly [13, 16, 18], bypassing the stage of gener-
ating component systems of equations [20].

Conclusion. Itis advisable to use the proposed de-
vice for simulation modeling in hybrid software and
hardware systems, where it is necessary to obtain a con-
nected system of multiphase voltages or currents, syn-
chronized with the leading three-phase electrical net-
work, in a schematic and technical way. The advantage
of the device can be considered the absence of instru-
mental errors characteristic of electronic modules built
on real operational amplifiers, as well as its speed, since
there are no reactive elements in the circuit. For the case
of using a microcontroller system during programming,
it is necessary to replace the circuitry solution with a
model of the system of equations, while maintaining
the connection to the network through the complex of
sensors of the information-measuring device.

The proposed device can be used both in signal
circuits and in power circuits designed to control the
modes of analog and digital-analog devices, apparatus,
induction machines and electric drives, as applied to
any system of circuit simulation.
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Abstract

The inclusion of a therapeutic and prophylactic product based on amaranth in the human diet opens up a safe
non-drug way of regulating the functions of individual body systems, maximizes the physiological needs for nu-
trients of people suffering from various diseases, and also accelerates the excretion of metabolic products from the

body.

KiroueBble cjioBa: aMapanTt, JIe4eOHO-TIPOYUIAKTHICCKHNA, IPOIYKT, OMOIIOTHYECKasi aKTHBHASA JOOaBKa,
CKBaJIeH, OJIOK, IMITIOPTO3aMEIIAIOIHH, KOMIIOHEHT, 03J0POBUTEIIBHBIH.
Keywords: amaranth, therapeutic and prophylactic, product, biological active additive, squalene, protein,

import-substituting, component, health-improving.

HccnenoBanuss 1o pa3pabOTKE TEXHOJOTHUH
MOJy4YEeHUsl HAalMTKa Ha OCHOBE aMapaHTa MECTHOTO
copra g JedeOHO-TIPOPHUIAKTHUESCKIX  IeNiei
CHENHANGHOTO Ha3HAYeHUS BemyTcs B TamrkeHTCKOM
TOCyIapCTBEHHOM arpapHOM YHHBEPCUTETE B KOTOPOM
YY9acTBYIOT  BeOyIIWe  y4YeHble  YHHUBEPCUTETa
pabotatomue Mo JaHHOW Teme. B HacTosmiee BpeMms
OHH TIPOBOJIAT JTA0OPAaTOPHBIE HUCCICAOBAHHA 10 TEX-
HOJIOTMM TOJIy4eHHUs] HOBOH NMPOAYKIUH IJIS BHEIpe-
HUS €T0 B IIPOU3BOJICTBO.

Pa3zpaboTka TeXHOJIOTHH MOIYy4YEHHUs HAalUTKa Ha
OCHOBE amMapaHTa MECTHOTO cOpTa ISl JieueOHO-
npoduIakTHYECKHX Lieieil CennaibHOro Ha3HAYeHUS
SIBIIICTCA DKOJIOTMYECKH YHCTHIM, TaK KaK B COCTaBe
KOMIIO3UIINH HCIOJB3YeTCS JKOJOTHYCCKH YHUCTOE
MECTHOE CBIPhE PACTUTEIHHOTO MPOUCXOKICHHUS.

B npoBoAMMBIX UCTIBITAHUAX 1O pPa3pabOTKe TeX-
HOJIOTHH TIIONyYCHHWs HANHWTKa Ha OCHOBE aMapaHTa
MECTHOTO copTa M JiedeOHO-TIPOPUIaKTHISCKIX
TeNel CreaabHOTO Ha3HAUCHUS MPEKIC BCETO 3aH-
TEPECOBAaHbl TaKUE HpeanpusaTHs Kak, Hasoulickuii
TOPHO-METAITYPTHYECKUNA KOMOHMHAT, AJIMaBIKCKUAN
TOPHO-METATYPTHYECKUN KOMOWHAT, Y30eKCKH Me-
TaJIyprU4ecKuii KOMOMHAT, HPEANPHATHS XUMHYe-
CKOM MPOMBIIIJICHHOCTH M MHOTHE JpyTHe, KOTOpHIe
HaMEpeHbl B OrpKaifiliee BpeMs HCIIONB30BATh Jie-
4eOHO-TIPOPIITAKTHUSCKUH HAIMUTOK HA OCHOBE ama-
paHTa A BBIJAYX KaK CIICIaIbHOE JIeYeOHO-TIPO(H-
JAKTHYECKOE MUTaHHEe PabOTAIOMIMM B 3THUX IPEAIIPH-
ATUSAX TI0 CTICIHATEHOMY Ha3HAYCHUIO.

Pa3paboTka KOMITO3UIIMY MTOTyYeHHS HAITUTKA Ha
OCHOBE aMapaHTa MECTHOTrO copTa [Jisi JieueOHO-
MpoUIAKTHUECKUX LIeJIel CIIeNHalIbHOTO Ha3HAYEeHHUs
JIaCT BO3MOXKHOCTh PalMOHaNbHO U 3(dexTHBHO HC-
MOJIF30BATh PACTHTENBHOE CHIPhE M TOIYy4aTh NPHU
3TOM HPOIYKIHMIO C BEICOKUMH OPTaHOJETITHUYECKUMHU
MOKa3aTeISIMH.

bnaromaps nanHO# pa3paboTke B MeIMLHMHE U
(hapmaneBTHYECKOW TNPOMBIIUIEHHOCTH PeciryOmmku
OyzieT 0CBOEH HOBBIH BUJI POYKTa U3 MECTHOTO 3KO-
JIOTMYECKH YHUCTOTO PACTUTENBHOTO CHIPbs, KOTOPBIN
0€e3yCII0BHO 32 KOPOTKHE CPOKH ITOCIIOCOOCTBYET 03710~
POBIICHHIO HACEJECHUS M JACT MPH 3TOM MOIydaTh XO-
polIre 3KOHOMHUYECKHE II0Ka3aTeNid B BBIMICYKa3aH-
HBIX IPEIIPUATHAX.

- Ha OCHOBE TIOJTyYE€HHBIX BIIEPBBIC B Y30€KNUCTaHE
Pe3yabTaTOB MO pa3paboTKe KOMIO3WIIUHU TOTYYIECHHUS
HaIlMTKa Ha OCHOBE aMapaHTa MECTHOT'O COPTa I Jie-
4eOHO-ITPOPUIAKTHUECKUX  LIeJeH  CIeIHAIBEHOTO
Ha3HA4YeHMs - B IEPBYIO ouepesib OyIeT JOCTHIHYTO
palMOHATIBHOE UCIOJIb30BaHUE MPHPOIHBIX PECYPCOB
PacTUTENHHOTO IPOUCXOXKACHUS, B YACTHOCTH MHHOBA-

LIMOHHOTO PacTEHHs aMapaHTa MECTHOTO COpTa M Mo-
JIy4eHHE M3 HEro BBICOKOKAYECTBEHHOTO LeNIcOHOTO
MpOAyKTa; OyAyT pa3paboTaHbl i YCOBEPIICHCTBOBAHEI
CYIIECTBYIOIIIHE TEXHOJIOTHIECKHE IPOLECCH, 00Iaa-
IOIIME TPUHIUNHAIBHO HOBBIMH (DYHKIIHOHAIbHBIMHU
CBOWCTBAMH, CITOCOOCTBYIOIIHE MOBHIIICHIIO TPeOOBa-
HUH K Ka4eCTBY T'OTOBOIl NMPOAYKIHMH M CBHIPHS, KOTO-
PBI€ JOIKHBI OBITh KOHKYPEHTOCIIOCOOHBIMU Ha MUPO-
BOM pBIHKE.

B xozxe pa3paboTkum TEXHOJIIOTHH HOBOTO IIPO-
JyKTa Oy/IyT JOCTUTHYTHI:

- IOJIyYeHUE U BHEAPEHUE JIe4eOHO-TTPOPHIAKTH-
YecKOro HallUTKa Ha OCHOBE aMapaHTa CIIEI[HaJIbHOTO
Ha3HAYCHMUS;

- CHIDKCHHUE c€0ECTOMMOCTH CIEHaIbHOTO MHTa-
HUSI, KOTOPOE JOJDKHO BBIAABATHCSA PAbOTAIOIIMM BO
BPEIHBIX W TSDKENBIX YCIOBHSX TpyJa MO IMpeImmca-
HUI0O MuHHKCTEpCTBa Tpyna 1 MUHHCTEPCTBA 34paBo-
oxpaHeHus PVY3.

- IIPUMEHEHHE B NPOM3BOJACTBE MPOTPECCHBHBIX
MCTOI0OB 6e3OTXOI[HI)IX TeXHOJ’IOFHﬁ, YMCHBIIICHUE BbI-
Opoca azora B atMocdepy, cOepexeHrne dHepreThye-
CKHMX U MaTe€pHUaJIbHBIX PECYPCOB;

- IOBBIIIEHHE OE€30MMaCHOCTHU MUIICBBIX MPOAYK-
TOB, IIPH XPaHEHUH M yNOTpeOJIeHUs Ie4eOHO-TTpOdH-
JIAKTUYECKOTO HAIIUTKA HA OCHOBE aMapaHT;

- yIy4IIeHHue KayecTBa Je4eOHO-TTpOo(HIaKTHYe-
CKOTO HallUTKa HMCIOIb3YeMOTro Ul pabOoTaroIiX BO
BPEIHBIX U TSDKEIBIX YCIOBHAX TPYIa.

Pa3paboTka ¥ NpPOM3BOJACTBO HOBBIX JieueOHO-
MIPOQHUITAKTHUECKUX MTPOIYKTOB U3 HKOJIOTHUECKH UH-
CTOT'0 MECTHOTO ChIPbsl IPOU3BEIEHHOrO B Haiel Pec-
nyOJMKe, MPEICTaBISIOT OOJBLIONH WHTEpeC U BbI-
TOJIHBI JUISl TIPOU3BOJIMTENEH, KOTOPBIE IIPEACTABIISIOT
coboli xopomue Je4eOHO-TIPOIITaKTHUECKHE Xapak-
TEPUCTUKH U Ka4eCTBEHHbIE MOKa3aTeId M JAIT OT-
JIUYHBIA SKOHOMHYECKHH 3((deKT, deM aHaJOTHIHOe
CBIPBE, 3aBE3CHHOE M3-3a pyOerKa.

JleyeOHO-TTPOPHITAKTHUECKHUI HAITUTOK HAa OCHOBE
amapaHTa TaKKe SBiIeTcs (PyHKINOHAIBHBIM ITHILEBBIM
MIPOJYKTOM, KOTOPBI MOET OKa3bIBaTh OJaroTBOp-
HOE BJIMSIHHE HA 3/10pPOBbE YEJIOBEKA, TOMUMO HCIOJb-
30BAaHHUS TIOJIC3HBIX CBOﬁCTB, TPpaJUIIMOHHBIX TIIHUTA-
TCJIBbHBIX BCIICCTB, BXO}IHIHI/Iﬁ B €T0 COCTaB.

Pa3zpaboTka KOMITO3WIMK TOIYy4EHHUS JeueOHO-
PO MIAKTHIECKOTO HAMUTKA CIIEIIMAIbHOTO Ha3HAYe-
HHUS Ha OCHOBE aMapaHTa JacT BO3MOXKHOCTBH PaIno-
HATBHO M 3(QQEKTHBHO HCIOIB30BaTh PACTUTEIHHOE
CBIPBE U MOJTyYaTh MIPU 3TOM HPOIYKIHIO C BBICOKUMHU
Je4yeOHBIMM M OPraHOJIEITUYECKUMH ITOKa3aTeIIIMH.
[TpoBoanMBIE HCCIIEIOBaHUS MO/IENEH C pa3HBIMU KOM-
TIOHEHTaMH TPOU3BOJICTBA JieueOHO-IIpodrIaKTHYe-
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CKOr'0 HalUTKa Ha OCHOBE aMapaHTa, B Ipolecce npu-
TOTOBJICHHUS €TO TPUTOTOBJICHHS W TIPOU3BEICHHBIC
pacdeTsl 1o IPOBEACHHBIM J1a00PaTOPHBIM HCCIIEA0BA-
HUSIM, [TOKa3aJI1 ONITUMANbHBIE PE3YNIbTaThl B HA3HAYC-
HHH €TO KakK Mperapar CIenUaIbHOr0 Ha3HAYCHHS.

- 0COOCHHOCTH ¥ OTIMYHTEIbHbIC KauecTBa 00b-
€KTa, KOTOPbIE TIO3BOJIIIOT IPEIIIOYECTh €T0 aHaIo0TaM

PapabaTpiBaeMblii HOBBIN JIeueOHO-TIPOQHUIIAKTH-
4eCKUI HalTUTOK Ha OCHOBE aMapaHTa SBJISETCS 3KOJIO0-
THUYECKU YUCTHIM IPOIYKTOM CIIEI[HaIbHOIO Ha3Haue-
HUS U HE NIPEJICTAaBIIACT HU KaKUX yTrpo3 AT XKU3HU Uue-
JIOBEKa, MOATOMY paboTarolie Ha MPOU3BOJICTBAX BO
BPEIHBIX U TSOKETBIX YCIOBHSX TPy 3aHHTEPECOBAHbI
B YIIOTpEOJIEHUH 3TOTO MpoxaykTa. PazHooOpasue pac-
TUTENTFHOTO MUpa B Hamied PecmyOimke OTKPBIBAIOT
XOpOIINE BO3MOXXKHOCTH U CO3JAIOT YCJIOBHS MPOM3-
BOJICTBY TaKHX JIeueOHO-TIPOQMIAKTHIECKUX HPOIYK-
TOB B HaIIIEHl CTpaHe.

Ha cerogusamnuii JeHb OJHUM U3 337184 CTOSLIMX
nepea MPOU3BOIUTENSIMHU IHIIEBBIX MPOAYKTOB, CO-
BEPIICHCTBOBAHUE HMEIOLIUXCS TEXHOIOTHYECKHUX
MPOIIECCOB U pa3paboTka HOBBIX BUIOB JIe4eOHO-JIE-
KapCTBEHHBIX NIPOAYKTOB U OCBOCHHIO MOJIEPHU3UPO-
BaHHBIX TEXHOJIOT'HH, KOTOpBIE HEOOXOAUMBI JIsI 0310~
POBJICHUS JIOIEH.

- 0COOCHHOCTH M OTJIIMYHTEIbHbIC KauecTBa 00b-
€KTa, KOTOPBIC MO3BOJIIIOT IIPEATIOYECTh ETO aHAJIOTaM.

Pa3paboTka KOMMO3WIMK TOIYYEHHS JieyeOHO-
NpoQHIAKTHYECKOTO HATUTKA CIICIIHAIHOTO Ha3HaYe-
HHS Ha OCHOBE aMapaHTa B PECIyOJINKE TI0Ka HE UMEeT
CBOMX aHAJIOTOB M SBJIIETCS HOY-Xay.

Jlis of1mero ykpemseHus: opraHusma u u3basie-
HUS OT [IUIAKOB M BPEIHBIX BEIIECTB PEKOMEHIYEeTCS
MIPUMEHEHHUE TI0JIe3HbIX CBOWCTB aMapaHTa B COBOKYII-
HOCTH C KOMIIOHEHTaMH B KOMITO3HIIMU JPYTUMH pac-
TCHUSMH.

JleueGHO-TTPOPUITAKTHYECKHIH HAITHTOK HA OCHOBE
amapaHTa SIBJSIETCSI MJICaJbHBIM 3aMEHHTEIEM Marte-
PHHCKOTO MOJIOKa, OCOOCHHO B NUTAHUM JAETEH paH-
HETro BO3PAcTa M JIF0JIEH IMOXKMIIOTO BO3PACTa, a TaKkKe
JUIsl paboTaIOMNX BO BPEAHBIX M TKEIBIX YCIOBHUIX
TpyAa.

Kpome Toro, HanuToK Ha OCHOBE aMapaHTa MOXKET
MPUMEHSTHCS KaK UCTOUYHUK PYTHHA, aMapaHTHHA, Ka-
potuHOuAOB. PyTHH, ninn xe ButamuH P, He BbIpaba-
TBIBAETCSI B OPTaHU3ME YeNIOBEeKa, ATO 3HAYHT, YTO OH
JIOJDKEH peryJIIpHO ToMaaaTh ¢ nuiieid. PyTuH odyeHb
BaXKEH IS NOJAEP KaHUs SIaCTHYHOCTh COCYAOB, 3TOT
BUTAMMH MOKa3aH JIOASIM, CTPAJAOIIUM BAPUKO3HBIM
pacupenusiM BeH. Butamun P B no3uposke 60 mr Ha
JieHb 3((PEKTUBHO CHIKAET BHYTPUTIIA3HOE JaBIICHHE,
YTO 0COOEHHO BaXKHO JIIOsIM 1tocie 40 siet Juist mpodu-
JIAKTHKH TaKoTo 3a00JeBaHus, Kak riaaykoma. KapoTu-
HOWPI, TaK Xe, KaK U PyTHH, HEOOXOIUMBI JUIA MO~
Jepkanus QyHKIUH 3pUTeNsLHOTO anmapaTta. ButaMmun
A 3¢ dexTHBHO 3amUIIacT YeI0BEeKa OT OHK03a00JIeBa-
HUH, ABIISIETCS CHIIbHBIM aHTHOKCHAAHTOM, IPEAOTBpa-
IIaeT pa3BUTHE UIIEMHUH.

Ha ceropmsimamii B PecniyOnike amapaHT BbIpa-
IIMBAcTCSl HEAAaBHO, B OCHOBHOM (epmepaMu AH-
JkaHckor u CamMapKaHACKOH 00JacTH M YaCTHBIMHU
npeanpuHuMarensiMu. Kommosuims jeueOHO-ipodu-

JIAKTUYECKOT0 HaluTKa Ha OCHOBE amapaHTa, BbIpa-
IIEHHbI amMapaHT NPH TOMOIIM JOCTHKEHUH HOBBIX
TEXHOJIOTHI B Hamredl PecrmyOnmke, He ycTymarmoT 1O
CBOUM (DM3UKO-XUMUYECKIM M OMOJIOTMYECKUM IOKa-
3aTesiM 10 CPaBHEHMIO C 3apyO€KHBIMH aHAJIOTaMHU.
JleueOHO-TIpOIIIAKTHIECKII HATUTOK HA OCHOBE aMa-
paHTa MOXXHO BBHIIaBaTh B 3aMEH MOJIOKa, KOTOpPOE
JIOJDKHO BBIJABAaThCs €KEAHEBHO IO MpeAnucanuo M3
PVY3 u Mun. tpyna PVY3, paboTaromum Bo BpEAHBIX U
TSKETBIX YCIOBUAX TPYJA.

HoBelii 1eueOHO-IpoHIIaKTHYECKUIT HATIUTOK Ha
OCHOBE amMapaHTa CIEIHAIbHOI0 Ha3HAYEeHUs MPeBOC-
XOZAT CBOMX aHAIOTOB MHpE MO ceOECTOMMOCTH, IO
MIUTATEIBHBIM U JIEIeOHO-NIPO(PUITAKTHIECKUM TTOKa3a-
TEJSIM.

C pa3paboTKOW TEXHOJOTHH MPOM3BOICTBA Jie-
4eOHO-TTPO(PHIAKTHUECKOTO HANMUTKa HA OCHOBE ama-
panTa B PecrryOnuke, OyneT ocBOEH HOBBIM BHJ MPO-
JQYKIHHU C BBICOKUMH OPTaHOJENTUYECKUMH IToKa3aTe-
JISIMH, KOTOPBIA TOCIYXHT Ul 00OTallleHHs] palioHa
4eloBeKa IOJIC3HBIMU BHTaMMHAMH, MHHEpalaMu M
Oenkamu.

AMapaHT - o cojepxanuio npoterHoB 13-19%
uMeeT HauOoJIbllIee COBIA/ICHHE C TEOPETHYECKH pac-
CUMTaHHBIM HJCATBHBIM OEIKOM, a TI0 cOanaHCHPOBaH-
HOCTH aMHHOKHCJIOTHOTO COCTaBa (3aMEHUMBIX U HE3a-
MEHHMBIX aMHUHOKHCIIOT) TPHPaBHUBAETCS K OeJKy
XKEHCKOro Mosoka. st cpaBHEHHMS, KO3(PQUIHEHT
OLICHKH K HAEANbHOMY OeJIKy: amMapaHT - 75, KOpOBbE
MOJIOKO - 72, cosl, 68, auMeHb - 62, nieHuna - 60, Ky-
Kypy3y - 44, apaxuc - 32. [Ipuuem B 100 r Genka ama-
paHTa conepxxutcs 6,2 T TM3uHa — HE3aMEHUMON aMu-
HOKHCJIOTHI, KOTOPOil HET B TAaKOM KOJIMYECTBE Y JIpY-
rux pacreHuil. Ilpu HenocTaTke NU3MHA MUILA IPOCTO
He ycBamBaeTcsd M 0eJoK "MpOoXOoANuT" OpraHu3M TpaH-
3utoM. CeMeHa amapaHTa 6oraTbl KOMIUIEKCOM MOJIH-
HEHACBHIIICHHBIX JKUPHBIX KUCIOT (JIMHOJIEBast, Majb-
MHUTHHOBAsI, CTEApPUHOBAsI, OJIEMHOBAsI, JINHOJICHOBAS),
MpUYEM UX COAEp:KaHUE cocTaBisAeT 77%, MpH 3TOM
50% HpHUHAANIEKUT JTMHOJIEBON KHUCIOTE, U3 KOTOPOM
CHHTE3MPYETCSl apaxnAOHOBAsl KHUCIIOTA, SBIISIOMIASCS
OCHOBAaHHEM [UJIsI CHHTe3a NPOCTariaHAWHOB B Opra-
HHU3ME.

[Tepedenb OMONOTHYECKH AKTUBHBIX BEIIECTB B
COCTaBe aMapaHTa JOBOJILHO OOJBINON, HO 0COOBIN aK-
IIEHT HEOOXOUMO CJIeaTh Ha CTIEU(DPUIECKOM COeH-
HEHHH, Ha3BaHNE KOTOPOT0 — CKBAJIEH. DTO BEIIECTBO
OpPraHUYECKOTO IPOUCXOKACHUS BBICTYNAET B POJIH
MOIIHOIO UIMMYHHOT'O MOJYJISITOPa, TO €CTh NOBBIIIAET
CONPOTHUBIISIEMOCTh OpraHM3Ma K HeOIaronpHusaTHBHIM
ycIoBUsIM (3a00JIeBaHUS, 3JI0KaYeCTBEHHBIE HOBOOO-
pa3oBaHMs, paAMallMOHHOE 3arpsi3HeHue u mp.). CkBa-
JICH CTIOCOOCTBYET YCHIICHHUIO peNapaTHBHBIX (DyHKITHIA
1 OKa3bIBAaeT 3HAYMMOE BIHMSHHE Ha TPOPHUKY OpraHH-
YECKOM TKaHU (Ha ero OCHOBe pa3paboTaH psf Mmpema-
paToB, MCIIONB3YIOMUXCS MPU JIEICHUH 0XKOTOB, OIy-
XOJIEBBIX IIPOIIECCOB, SI3BEHHOH 0OJIE3HHM, CTOMATOJO-
THYECKHUX U OHKOJIOTHYECKHUX TPOOIIEM).

JIrossiM cKBasieH HE0OXOJM B KaueCTBE aHTHUKaH-
LEPOTeHHOT0, AHTUMUKPOOHOTO M  (PyHIHMIUIHOTO
CPE/CTBA, TaK KaK JaBHO JI0Ka3aHO, YTO UMEHHO Jie(H-
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LUT KUCJIOPOJA U OKUCIUTENbHbIE TIOBPEKACHUS Kile-
TOK SIBJIIIOTCS TVIABHBIMH IPHYMHAMH CTapeHHs Opra-
HHM3Ma, a TAK)KE BOSHUKHOBEHUS U PAa3BUTHS OITyXOJICH.

ITocTynas B opraHu3M 4enoBeKa, CKBaJIEH OMOJIa-
JKUBAET KJIETKH, a TAKXKE CIEPKHUBACT POCT U PacCHpo-
CTpaHCHHE 3JIOKaYeCTBEHHBIX OOpazoBammil. Kpome
3TOT0, CKBAJICH CIIOCOOEH MOBBIIIATH CHIIBI IMMYHHOH
CHCTEMBI OpraHM3Ma B HECKOJBKO pa3, oOecreunBas
TEM CaMBbIM €r0 YCTOHYMBOCTB K pa3IN4HbIM 3a00JIeBa-
HUSIM.

Jlo HejaBHHX IOP CKBaJeH JOOBIBAaIM UCKIIOYH-
TEJILHO M3 NEYCHHU IITyOOKOBOJHOM aKyJIbl, 4TO JEIajIo
€ro OJHUM M3 CaMbIX BBICOKOJC(UIMTHBIX W AOPOTO-
cTOSAMMUX MPoaykToB. Ho mpoGiema Obla HE TOTBKO B
€r0 JOPOTOBH3HE, a CIIE U B TOM, YTO B IICUCHU aKyJIbI
CKBaJICHA HE TaK Y MHOTO - Bcero 1-1,5%.

VYHHKanbHBIC IIPOTHBOOITYXOJEBBIE  CBOMCTBA
CKBAJICHA U CTOJIb OOJIBIIINE CII0KHOCTH €TI0 TIOJTyYeHHUS
3aCTaBIWJIM YUEHBIX aKTHBH3UPOBAThH IMOMCKH 10 0OHa-
PYKEHHIO albTEPHATHUBHBIX UCTOYHHUKOB 3TOTO BElIe-
ctBa. COBpeMeHHbIe HCCIeI0BaHUSA OOHAPYKIIN NIPU-
CYTCTBHE CKBaJIeHa B MaJbIX 033X B OJMBKOBOM
Maciie, B Macje U3 3apOoJbllel MIICHUIbI, B PUCOBBIX
0TpYOsIX, B IPOXKKAX.

Ho B mpomecce Tex e HCCIIEAOBAHUH BBIICHHU-
JI0Ch, YTO HanboJjIee BBICOKOE COJEp)KaHUEe CKBAJICHA B
Macje U3 3epeH amapanTa. OKa3alock, 9TO aMapaHTo-
Boe Macio conepxkut 8-10% ckBayieHa.

Oco0eHHYI0 IEHHOCTh MPEACTABIAIOT cO00i ce-
MEHa M JIUCTBS 3TOr0 pacTeHus. KommdectBo Oenka B
HUX IIPEBBIIIACT Ja)kKe HaJU4IHe 3TOTO BEIUIeCTBA B COE
U MIIEHUIIE, a COAEP)KaHNe BCEX He3aMEHUMBIX aMHUHO-
KHCJIOT JIeJaeT UX OCOOCHHO Ba)KHBIM MPOIYKTOM JUIS
JUETUYECKOTO MUTAHMUS.

Taxxe ceMeHa amapaHTa OOraThl Ha JIMHOJIEBYIO,
MaJbMUTHHOBYIO, CTEAPUHOBYIO, OJIEMHOBYIO M JINHO-
JICHOBYIO KHCJIOTHL. B coctaB 3ToH TpaBbl BXOIAT U
JpyTHe BaXKHBIE BEILECTBA JJIsI OpraHu3Ma 4YellOBeKa:
KCaHTHHBI; CEPOTOHHH; JKEITYHBIE KHCIIOTHI; CTEPOUIbI;
XOJIMH; CKBAJIEH; BUTAMMHBI TPYIIIBI B; manToTeHOBas
kucjaoTa; ButamuH E u ]I,

Jluctes amapaHTa — 3TO MCTOYHHK KapOTHHOB.
Hekoropele BUbI, HAIPUMED, aMapaHT KPACHBIH, CO-

nepkatb 6osee 2,7% pyTHHA, YTO MO3BOJISICT MCHOJIb-
30BaTh UX JIICTOBYIO YacTh TE€M, y KOTO HaOIIOJAr0TCS
HEJIOCTaTOK BUTaMHUHA P; reMopparnieckue nposBie-
HUST; THIIEPTOHNYECKAst O0JIC3Hb; JTyUEeBbIE TIOPAKEHHS.
JIMCTBS TaKkKe MOTYT UCIIOJIb30BAThCA KaK aHTHOKCH-
JaHT, OMOTCHHBIM KaJbIHW{ M aHTAIWIHOE CPEICTBO,
BeIb oHH conepxkar 1o 10% Ca.
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AHHOTALUA

B cratne pPacCMOTPEHBI OCHOBHBIC HAIIPABJIICHUA MOACPHU3ANH IIPOU3BOACTBCHHBIX IIPOLIECCOB HA y60pKe
3€PHOBLIX KYJIBTYP 3a CUCT COBCPHICHCTBOBAHUA CPEACTB MEXaHU3aAINU U COBMECIICHUA TEXHOJOTHYCCKUX Onepa-
muit. IlpenoskeHa MeToaMKa OLEHKH SHEPro3arpar Ipu yOOopKe C MCIOJIB30BAHWEM KPUTEpUS ONTHMM3ALUHU -
MUHHMYM COBOKYIIHBIX 3aTpaT SHEPTHH Ha BHITIONHEHHE MIPOIECCOB YOOPKH 3epHa.

Abstract

The article discusses the main directions of modernization of production processes for harvesting grain crops
by improving the means of mechanization and the combination of technological operations. A method is proposed
for assessing energy consumption during harvesting using the optimization criterion - the minimum total energy

consumption for the implementation of grain harvesting processes.
KiroueBble c10Ba: TEXHIUECKUE CPEACTBA, PACTEHHEBOACTBO, YOOpKa, KPUTEPHI, YHEPTrO3aTPaThl, ypoKaii,

3(h(HEeKTHBHOCTD.

Keywords: technical means, crop production, harvesting, criterion, energy consumption, yield, efficiency.

KoHKypeHTOCTIOCOOHOCTh MPOIYKIIUU pacTeHHE-
BOJICTBA BO MHOTOM OTNpPEAEISIETCS YHEPTOEMKOCTHIO
MIPOM3BOJICTBEHHBIX MPOIIECCOB 1 MUHNUMAJIHHBIMH 3a-
TpaTaMH TPpyJAa U IPOU3BOJICTBEHHBIX pecypcoB. Harmre
CEJIBCKOE XO3AHCTBO 3HAYUTENBHO YCTYIaeT Mepeno-
BBIM 3apyO€KHBIM CTPaHaM IO YHEPTOEMKOCTHU U TPY-
JIOBBIM 3aTpaTam MPOU3BOJIUMOMN MPOIYKIUN PACTEHH-
eBoncTBa. Tak, HampUMep, 3aTpaThl TPyAa Ha MPOU3-
BoAcTBO 1T 3epHa B Poccum cocrapisor 9 ven.-4, a B
CIOA — 2,6 yen.-u. Ha npou3BOACTBO OAHOW TOHHBI
3epHa pacxoxyercs 178, a B CIIIA — 45 kr yciIoBHOTO
toruBa (y.T.). Obmre sHepro3aTparsl Ha | ra cenpxo-
3yTroJIMi COCTaBISIOT COOTBETCTBEHHO 280 m 121 kr
y.T. [1, 2, 3], cpaBHHBaeMble TTOKA3aTENH YXYAMAIOTCS
[2]. ITpon3BoacTBO cenpxo3mpoayKiu B Poccun B 4-5
pa3 Oosee sHEpPro- U MaTepuanoemMko, yem B CIIIA [1].
J71s1 CHYDKEHUSI SHEPrOEMKOCTH CEITbX03MPOU3BOJICTBA
HEOOXOUMO IICNICHANIPABICHHO CHIXXATh TPYJOBBIC,
MaTepHUaJIbHBIC U JHEPTETHYCCKHIE 3aTPAThl. AKTyallb-
HOCTB TaKO# 33aJ]aud OTHOCHUTCSA M K yOOPOUYHBIM IPO-

LieccaM 3€pHOBBIX KyJbTyp. TexHomoruueckuii ypo-
BEHb IPeJIaraéMoro yOOpo4HOro arperara ¢ OJHoOBpe-
MEHHBIM IIOCEBOM IIPOMEXYTOUYHBIX KYJIBTYP OICHH-
Bajica 1o Metoauke [4]. YOopouHO-TIOCEBHOW arperar
Ha 0a3e MPHUIEITHOTO 3epHOYOOPOUYHOTO KOMOaiiHa U
36pHOBOM CesIKM MHpsIMOro moceBa Ttuma ['peifr-
[Tneitnc  (CLIA) crocobeH coBMewiaTh Onepanuu
yOOpKH 3epHA M OJTHOBPEMEHHOT'O ITOCEBA MO>KHUBBIX
KyJIbTyp (TIpeNoYTHTENIFHEE palica WM TOPYHIBI Ha
cujepainbHble ynoopenus). Paspaborana maTemarnye-
CKasi MOJETh ONTHMH3AINHA IapaMeTpPoB ATOTO arpe-
rara B COCTaBe yOOPOYHO — TPAHCIIOPTHOTO 3BEHA B Pe-
JKUME «HEBEHKW». B KauecTBe KpuTepus ONTUMU3ALUN
HCTIOJb30BaH MHHUMYM COBOKYIHBIX 3aTpaT YHEPTUH
Ha BBITIOJIHEHHE MPOIECCOB YOOPKH 3epHA, OJHOBpE-
MEHHOTO C Hel ITO>)KHUBHOT'O ITOCEBA CHAEPATOB, TPAHC-
TIOPTUPOBKHM HEBESHOTO BOPOXa Ha CTallMOHAap MU €ro
paseneHyue Ha TOBapHOE 3€pHO U MsKuUHY. DyHKIHO-
HaJl KpUTEpHsl ONTHMHU3ALNH B 00IIEM BHE — 3aTPaThl
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9HEPrUM Ha BHIOJHEHUE YKa3aHHBIX IIPOLIECCOB, U3I0-
TOBJICHHE, PEMOHT, 3KCIUTyaTalHIo, 0OCIIy)KUBaHUE U
HepeKaThIBaHUe MAlIKH.

JU1s peneHus 3a1a4y UCIIOJIb30BaH METOJl CKaHHU-
pOBaHMS C OrpaHHYCHUSMH. B KadecTBe >KaTKu HpH-
[ETHOTO KOoMOaifHa TIpIMEHEH OYeCHIBAIOIIWI ajam-
Tep. DTO CHIKAET PHEPrOEMKOCTh yOOPOYHOTO IIPO-
necca. J{ns TpaHCTIOPTHPOBKM HEBEWKH Ha CTAL[IOHAP
NPUHAT HAaKOIIUTENb - IIEPEerpy3YrK OYHKEPHBIH, KOTO-
PBIil Ha X0y 3arpy»KaeTcs 3epHOBBIM BOPOXOM M3 OyH-
Kepa 3epHoyOopouHOoro koMmbaiiHa. Takoit npuem obec-
MEYMBACT TIOBBIICHNE IPOU3BOJUTEIILHOCTH KOM-
6aitHa Ha 10%, a meperpy34nK M TPaKTOp — MIAAAIIee
BO3JICHCTBHE Ha IIOYBY XOJOBBIX CHUCTEM IO CpaBHe-
HUIO C aBTOMOOMIIeM. 3a py0OekoM HAKOITUTEIH - TIepe-

)

IpY34MKH HaXoAAT OoJjiee mupokoe npuMeHenue. Oco-
OCHHO 3TO HEOOXOAWMO HAa TIONAX, TAC MPHUMEHIIOT
TEXHOJIOTHIO HyJIeBOH 00pabOTKH ITOYBEI, IIPH KOTOPOMA
HEIOIMYCTIMO TPHUMEHEHHE IT0YBO00paOaTHIBAIOLIIX
MaIlyH.

MopenupoBaHHe MPeUIaraéMoro arperara ¢ mc-
MIOJTb30BaHNEM IUIAHUPOBAHMS 3KCIEPHMEHTA IPOBO-
JIWJIM B CIIEAYIOIIUX YCIOBHSX 9KCIUTyaTalluy: yposKa-
HOCTh 3epHa — 3...12 T/ra; nuuHa rona — 0,5...1,5 km;
paccTosiHHEe MEepeBO30K ypoxkas Ha TOK — 1...9 Km;
IJIOTHOCTHL HEBEHOTo Bopoxa — 160...360 kr/m®; npo-
JOJDKUTEIBHOCTh YOopku — 1...20 mueit. PesynbraTs
MIPEACTABICHBI HA PUCYHKaX | | 2, T1€ - MPOITyCKHAS
CHOCOOHOCTHh MONOTIIIKH, U —yposkaifHOCTB 3epHa; E -
YZAENbHBIE COBOKYITHBIC SHEPr03aTPaThl arperara.
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MakcumasnbpHOe 3HaYeHHEe KPHUTEpUsl ONTUMHU3A-
mun E mMeet mecto mpu ypoxkaitHoctn 3epHa U = 4
T/ra, MUHIMaIbHOE — pu U = 7 T/Ta ¥ IpOMEKyTOUHOE
—mpu U = 11 1/ra. C yBennueHHeM MPOIMYCKHON CITO-
COOHOCTH BBINIE ONTHUMAIBHOTO 3HAYCHUS Yy/ENbHBIC
COBOKYIHBIE 3aTPaThl 3HEPTHN BO3PACTAIOT.

ITomydennsle Tpaduku MOKHO HPUMEHSTH IS
MPaKTHYECKUX PAacdeToOB: U3 pHC.]l B 3aBUCUMOCTH OT
ypoxkaiiHocT U HaxouM 3HaYeHUE NMPOITYyCKHOM CII0-
COOHOCTH (], 10 3HAYEHHIO KOTOPOH U3 PUC.2 METOAOM

MHTEPIIOJSIIMK OTpezessieM sHepro3arpatsl E, xoro-
pBIe HUCIIOIB3YeM MM pacueTa TEXHUKO-3KOHOMHYE-
CKHX ITOKa3aTenei paboThl arperara.

Ha ocHOBaHMM BBINONHEHHBIX HCCIEAOBaHUN
MIPEATIOKEHB KOHCTPYKTHBHBIE M TEXHOJIOTHYECKHE
MIPUHOMIBL MOJEPHHU3AIMHA YOOPOUYHBIX IPOIIECCOB
(puc.3). B XOHCTPpYKTHBHBIX IPUHIIAIIAX HAMEYEHA MO-
JICpPHU3AIMS U3BECTHBIX 3apyOeKHBIX MAIIWH Ui He-
BEHKH: acCIMPalMOHHO-PENIETHOTO ceraparopa KaHaj-
CKOTO  IIPOM3BOJICTBA,  HAKOIUTENSA-TIEPErpy3urKa
3epHa.

IIpuHIMNBI MOAepPHU3ANH YOOPOYHOTO MpoLecca
M nepepadoTKH He3ePHOBOH YaCTH 3¢PHOBBIX KYJIBTYP
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Pucynok 3 —Ipunyunsr modeprusayuu y60pouno2o npoyecca

Hdns  mpennmaraeMbIX  MHOTO()YHKIIHOHATHHBIX
yOOpOUYHBIX arperatoB HEOOXOAWMO OpPUTHHAIBHOE
CIICTTHOE YCTPOHCTBO, a TaK K€ MOACPHHU3ANHUS MOJIO-
THJIBHO-CETIAPUPYIOMIETO ycTpoiicTBa. B TexHOMOTHYE-
CKUX TIPUHIOUNAX TPeOyeTcs YBEIHYCHHE ONTHMAIlb-
HBIX CPOKOB YOOPKH 3a CHYET HOBBIX COPTOB IIICHHIIEI
C pa3HbIMU CPOKaMM CO3PEBaHMUsI, IPUMEHEHHEM I0-
JKHUBBIX CHJIEPaTOB U 00s3aTeIbHOE NPUMEHEHUE He-
BEUMKU ¢ ycTpoWcTBamMu Jyisl oueca 3epHa MO HallUM
nu3o0perenusiM: [5] u paspadorkam [6, 7, 8]. Tak xe
CHMKEHUIO DHEPrOEMKOCTH YOOPOYHBIX IPOILIECCOB
CIOCOOCTBYET HCKIIIOUYEHHE OIepalii H3MEeTbYeHUsI
MOXKHUBHBIX OCTAaTKOB, B 3TOM cliydae Ha KOMOaiH
BMECTO H3MENBYUTENS YCTAaHABIUBAOTCS JIBa POTOpa
JUISL paBHOMEPHOTO pa30pachiBaHMs HE3CPHOBOH YacTh
yposKasi 10 TIOBEPXHOCTH 1oJisi. OCHOBHBIM XK€ MPHH-
IIUIIOM CHYDKEHHMSI SHEPTOEMKOCTH SIBJISIETCS] CO3/JaHUE
MHOTO()YHKIIMOHAJIFHBIX arperaToB Ha 0a3e TNpHIen-
HBIX M CAMOXO/IHBIX KOMOAMHOB, C II€JIbI0 COBMEILIEHUS
omepauuii yOOpKH M mOCIeyOOpoYHOl 00paboTKH
TIOYBHI, TIOCEBA CHJIEPATOB U MPECCOBAHUS COJIOMBI [9,
10].
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