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ULTRASONIC EXPOSURE ENERGY CONTROL DEVICE

V.N. Khmelev, R.V. Barsukov, K.A. Bodrikov
Biysk Technological Institute, Biysk

Abstracti The article shows the need to control the proadssltrasonic impact on the ongoing technological process by
introducing the necessary and sufficient energy of ultrasonic vibrations. It is shown that for the implementation oit ¢gentrol
necessary to control the energy of ultrasonic exposure. Therayiropose a device for controlling the energy of ultrasonic exposure
and analyze its functionality using an example of the implementation of the welding process of thermoplastic matermsisltShe r
obtained indicate the possibility of integrating atirasonic exposure energy control device into existing ultrasonic welding
equipment.

Index terms: ultrasonic, welding, energy, stand.
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ALGORITHM FOR PROCESSING IMAGES OF A CORRUPTED
SURFACE OF A PIPELINE AND DETECT DETECTION

S.V. Umbetov, S.P. Pronin
Altai State Technical University, Barnaul

This paper presents an optical metHor monitoring corrosion of the inner surface of a pipeline. Using a-aidge lens to
analyze the surface of the pipeline, optical distortions appear that affect the actual position of the defect andhitalgaéhs for
eliminating geometric disrtions and the process of analyzing metal corroded surfaces is presented. The developed algorithm is able
to detect defects on the corroded surface of pipelines.

Index terms: corroded surface, optical image, distortion, correction algorithm, defect.
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REALIZATION OF THE AUGMENTED REALITY SYSTEM FOR
THE LAYOUT OF KALUGA

I.V. Vinokurov, D.O. Klimov
Kaluga State University named aft€iE. TsiolkovskiKaluga

Developed at KSU named after K.E. Tsiolkovski's augntergality system allows for interactive interaction witdighensional
models that visualize significant objects of the urban environment of the city of Kaluga. The implementation of thigmteract
consists in segmenting the image of the layout, recognizagments in the segmented image, replacing image fragments with 3D
models of objects, and subsequent interactive interaction withithreration, scaling, and translation. An additional fiateractive
layer allows you to display information relatexithe object. The augmented reality system is implemented as an application for the
iPad and is currently used for a deeper immersion in the urban environment in order to familiarize university guests with the
municipal, cultural and historical sites bEtcity of Kaluga.

Index termsaugmented reality, convolutional neural network
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DEVELOPMENT OF A STRUCTURAL AND FUNCTIONAL
MODEL OF A REGIONAL OPERATOR FOR HANDLING SMW

I.O. Kirilchuk, A.V. lordanov a
SouthWest state University, Kursk

In connection with the ery into force of amendments to the Federal law "on production and consumption waste", the problem of
creating a solid municipal waste management model that takes into account all changes made to the law becomes urgent. A large
burden in the waste managemhsystem falls on regional operators, since their responsibilities include coordinating all the dedicated
business processes that are carried out when handling MSW. Therefore, in order to take into account the regional gpeélfics of
subjects, it seas appropriate to develop a separate structural and functional model of a regional operator for handling solid waste in
each of the considered RF subjects, designed to improve information support for deeikiog in the system for controlling
pollution of the natural environment with solid municipal waste. This model allows you to identify areas of modernization of the
regional operator. From the point of view of decisioaking theory and system analysis, a regional solid waste management
operator is a&omplex system that performs certain target functions. To ensure visibility of system management by presenting the
entire chain of interrelated processes, a structural and functional model is being developed. To build this type of rasdel, we
CASE-toolsfor structural analysis of business processes, among which the most common is the IDEFO methodology. In accordance
with the IDEFO methodology, the process is presented as a functional block with appropriate inputs, outputs, necessesy resour
(mechanisms)and conditions. The all Fusion Ptess Modeler 7 software package is used in IDEFO to develop a structural and
functional model of the regional operator's activity in handM§W notation. As a result, the authors developed structural and
functional malels "as is" and "as should be" of a regional waste management operator on the example of one of the regional
operators operating in the Kursk region. The developed models highlight the main functions of the regional operator, business
processes, relationgps between them, and the main logistics flows. The developed structural and functional model of the regional
operator for the management of MSW allowed to identify areas for reforming the activities of the regional operator, and
consequently, areas fanproving waste management. The work was carried out as part of a Grant from the President of the Russian
Federation for state support of young Russian scientist9¥K2019.5.

Keywords: regional operator, solid municipal waste, structural and functiooaletng.
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METHOD FOR MONITORING CHANGE IN THERMAL ENERGY
AT THERMOSTATING ENGINE OILS

B.l. Kovalsky, V.G. Shram, Yu.N. Beborodov, E.G. Kravtsova, V.l. Vereshchagin,

V.l. Afanasov
Siberian Federal University, Institute of Oil and Gas, Krasnoyarsk

Abstracti The results of a study of the therrtedidative stability of Rosneft Maximum 10M0 SL/CF partially synthetic
enginedi at three temperatures of 180, 170 and 160 Uw are prese
on oxidation processes. The research methodology provided for the use of the following measuring and testmgl¢vale for
thermostating of lubricants, a photometric device for direct photometry of oxidized oils and electronic scales. One dftitres obje
of the study is to prove the instability of oxidation processes due to the presence of products of different energy Thiensit
dependences of the optical density and volatility of the studied engine oil on the oxidation time are presented. It tex foitind
decreasing temperature, the rate of oxidation and evaporation decreases. In addition, there is a tempomrwhediaxidation
processes do not occur, i.e., there is a period of resistance to oxidation. A method for controlling the oxidation mischanism
proposed, which consists in assessing the increment of the oxidation rate, which allows one to detenmieesityeof the
processes depending on the test temperature and to establish the presence of redistribution of thermal energy betivexts dfie pro
oxidation and evaporation. Two types of oxidation products of different energy intensity, causinge iohidre thermaxidative
stability of the lubricant, have been established. As a result of the studies, it was shown that the use of the inthemate of
change in optical density, volatility, and the indicator of theorimative stability in tle process of oxidation of lubricating oils
allows one to evaluate the redistribution of thermal energy between the products of oxidation and evaporation, as well as to
determine the time of the onset of transformations, their intensity, optical denstgngmetature dependent test.

Index terms optical density, thermoxidative stability, increment of the rate of oxidation, evaporation and temperature
transformations, potential resource.

REFERENCES

1. Thermooxidative stability of gear oils: monograph / B Kovalsky, Yu. N. Bezborodov, L. N. Feldman, N. N. MalyshevKrasnoyarsk:
Siberian Federal University, 2011150 p.

2. Chernozhukov N.I. Oxidation of mineral oils / N.I. Chernozhukov, S.E. Kréih; L .: Gosgortekhizdat. 1995 37 p.

3. Kovdsky B.l. Results of monitoring the thermal stability of gear oils of various basic bases / B.l. Kovalsky, Yu. N. Bezbgrogsov,
Yanovich, N. N. Malysheva, A. V. Yudin // Control. Diagnostics No. 4 (190), 2014.-g674

4. Kovalsky B. I. Results of téag partially synthetic motor oils for thermal oxidative stability / B. I. Kovalsky, O. N. Petrov, V. G. Shram, V. S.
Yanovich // World of Petroleum Products. Bulletin of oil companies. M., 2014, No. 7. wi#8.23

5. Kovalsky B. I. Method for monitorinthe processes of oxidation of motor oils of various basic bases / B. I. Kovalsky, A. N. Sokolnikov, O. N.
Petrov, V. G. Shram, D. V. Agrovichenko // World of Petroleum Products . Bulletin of oil companies. No. 2, 20186 p. 21

6. Anisimov |. G. Fuel. Lhbricants, technical fluids / I. G. Anisimov, K. M. Badyshtova, S. A. Bnatoioscow: Publishing Center
"Techinform", 1999- 596 p.

7. Baltenas R. Motor oils / R. Baltenas, A. S. Safonov, A. I. Ushakov, V. Sherdaifetersburg: Alpha Lab, 2000272 p.

8. Gureev A. A. Chemotology / A. A. Gureev, |. G. Fook, V. L. LashkMoscow: Chemistry, 1986.368 p.

9. Wenzel S.V. Application of lubricating oils in internal combustion engines / Wenzel Bldscow: Chemistry, 1979.240 p.

10. Klamann DN. Lubricants and related products / Klamann D- Moscow: Chemistry, 1960.304 p.

11. Reznikov V. D. Foreign oils, lubricants, additives, technical fluids / V. A. Reznikdescow: Parity- Graf, 2000-- 343 p.

12. Kovalsky B. I., Methods and m&aof increasing the efficiency of the use of lubricants / B.l. Kowai$¥avosibirsk: Nauka, 2005-.341 p.

13. Khomaiko V.V. Investigation of the thermatidative stability of mineral oil MLOG2k and its mixture with 5% synthetic Castrol 3% SL
/ CF / V.V. Khomaiko, B.l. Kovalsky, Yu.N. Bezborodov // Bulletin of the KrasGAU. Issu&@snoyarsk. 2007. From 17483.

14. Kovalsky B.l. A method for controlling the influence of temperature destruction processes on oxidation processeslagichltrib
characteristics of oxidized mineral motor oils / Kovalsky B.l., Agrovichenko D.V., Shram V.G., Petrov O.N. // Bulletiradbtaté University.
Technical science. 2014. No.-21S. 216225.

Kovalsky Boleslav IvanovichDoctor of Technical Sciences, Pessor of the Department of Fuel Supply and Combuktibeicating Materials,
Institute of Oil and Gas, FSAEI of Siberian Federal University, tel. 8 (913) 5111-ail:dabsm@mail.ru

Shram Vyacheslav GennadievielCandidate of Technical Sciences, AsateiProfessor of the Department of Fuel Supply and Combustive
Lubricating Materials, Institute of Oil and Gas, FSAEI of Siberian Federal University, tel. 8 (950) 4014168; 8hram18rus@mail.ru

Bezborodov Yuri NikolaevichDoctor of Technical Scienceblead of the Department of Fuel Supply and CombuktiNgicating Materials,
Institute of Oil and Gas, FSAEI of Siberian Federal University, Tel. 8 (902) 9820488i|:dabsm@mail.ru

Vereshchagin Valery lvanovichCandidate of Technical Sciences, Associate Professor of the Department of Design and Operation of Gas and
Oil Pipelines, Institute of Oil and Gas FSAEI of Siberian Federal University, tel. 8 (923) 37322%&l; galeri-2502@mail.ru

Kravtsova Ekaterina Geradievna- Candidate of Technical Sciences, Associate Professor of the Department of Fuel Supply and Cembustive
Lubricating Materials, Institute of Oil and Gas, FSAEI of Siberian Federal University, Tel. 8 (913) 0333528, ena_986@mail.ru

Afanasov Yadimir llyich - Senior Lecturer, Department of Machinery and Equipment for Oil and Gas Fields, Institute of Oil and Gas FSAEI of
Siberian Federal University, tel. 8 (904) 8933388)ail: skg63@mail.ru

33 T 2 )@dejd _2020



mailto:labsm@mail.ru

Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS

05.11.13

frofr JYtroroJauRd Pt rfluvesrRfzm
b sopd [ 8B I¢IJ¢JUJIH1ﬂH&JMH¢11Y13M
o[

1. R. st9,0dd ME.d2),Jtclj.hO¢gdagacQdz stcPoysobjlsctse
sdBdtemMCd?2 WJjiHjtOd d&sdqls Hszddsjjddnd] Isd] Isgs OR@AZM 6. steOMmd

JHddds dL sfdzts o dzr R fsCOL Olsj dzj 2 Isj i3 j cOIlskztcdz R ftoj HY dzts® te
dJteRssSdmdzdlsj dz2 dzOv MisOB ddz' desfls: . ] Coyj mlse j fsCOLOIjdzj 2 Isj
5COL Olsj dzff v s Y d fydigif Ot j dzd ¥ MBOLsYde = BOjtedOdkztso. 1 jHBMEOS E
W sted3Oydd 5 Stsdkdyjmlej kjfdsets?2 {djtecdd, §scdshy dds? fosHzS
sfkeMmisd®r J 5C0O0L 0] dd ¢ 0w Mnlsjod dkod fisds Hts o @S j2tc dWOedzie j syw  f 5o
sdEstetsdzy OBl sMse dtsmisd MBOLsyYyder = BOjtedOdzses L O fquyls Eydls
My Otej dzadv d odzdwdedj JjVY 2O q’tsJHszJ dets H Y k2l dgnjs O tz§ @zl O ldcjj dzdz o
ftojHjdziddY ftojHjd dets HsfkzMmMisddd 7 fCOLOIjdzi?2 OBl sMise dats
5W-40 SLCF, {flzjstedismisOldtctse Odzd™ o HJOf OL Budzjo sy qug§idzQeo Istiztise tlsj dAdf3'0 dH
G54 t6 jsdfdshd W M 52§ deslsdasflsd, dmf Otew j Btsflisd, st W Wdydjdso it
dzsh v dzdzts 2 Is j s o 4sQ iy i jdigctafgjddls Odz! dzf 5 HOdzdz’ 5 s lsdyj MC 2 f dztsls dal
BssSdhddlsj d dzts 2 s OB d dz' dztp fif ldzth © X ¢ fdegz'tc dedf ff /, tf &z@ dzjs iz zdztds? e
Otej dzedw d Isj B j tcOIlskzter ftcj sBtcOL ts9 Odzd 2, EnN GO Odzls d 7 y I s ts 1) jo fif i
OO Bs?2 BjlssHdSd ydSddyuyjmMSsets dL dj dzj dzedv s j BE ] tc OO zO
dMimse CdMmdjddYy d dhfotjddy, Cdsduimscédy IjkfjteObzter |
dHEj @Bse s M0 L tey daEros OREIs ) tc ds@ BAzd yi MS s twihjddy ftLobdwjls
Msdd3’r 7 § cSGSlndafisy dzisgzte @z Mils OB d dz desisd MBOL sydzer 7 BOJ ted Oc
dzd @ Ols! fd3OL sydz' | BOjtedOdzr GHdtsEts dzOL dzOy§ daed v .

sdzt Yy or jlifdfsi@®Olsduse Odedd, sfldujméovw §daskdshls!, dnfowwjd
fls OB d dz dzts i ls di s f tiztByjskf Jg@w dztis j &3 j 6O 6 O.

Ilgroure j s jteOlkzter dmYi" sOddY GftjH,

[Mdsodzr &8 §5COL O dzj B Isj LRER EEP NI S e, fydzj dzd v
OBl sMise dasfisd MBOL sy rhﬁ%% gw%o ere‘bg %Mﬁfm%d.ﬁ.i
 as | , Wb Ee =hydhE .

MftOs sydts?2 cedlsjteOblte [ 1 B“H‘ﬁihg]zf”%z n&q‘ﬁgs lgzqﬁud%uﬁ]@éflg L Od ¢

P FO NI O

FIosso o
!5'!35"66.5"“—[3"

¢
6
g
J
5
)
)
o}

sj B jcOlkztcO eafmfrh¢Cd Cts

dzj Wisj ftesHESCSO. 4] OB 55O Y 7t
f5C 0L Ol dzj 2 b;m@sscqmdzq%fuéq%u% @osa‘@g&ﬁhf?ff qmmdz“
ftocl Hf SdzOc O Isfyw s B3 j Ok té[]ts - q fyf dz
sCdmdzj dedv d dMmfOjddw d & %ﬁzfl@@ Qtsdzq’J\
OB SISy sMEs dshsd MBOL 5y o ”eg BQBEu‘itGTSleQIE
[10] fdBOLBYd j O] tedOd %.ﬁ Fpen L
fsorh gy d f syt Qe lsd‘q?nlg S S
fedy & 5 jet5 kO dzj dad v ds %E%@% %ogzqzn
S§ s dhddls| d das? fls @8 & 5Bsssmqsm1
i YOSkl &OYORO iy e oo B Ml
iy bk dsd NGOl sudsd  aOEY R
fsorh jdzdw Isj B jtObkter g | ?‘5 L Cee T
ftetsyj Miysdad s ¢ d mdding Ot dad v e g2 shEe s q
5 ki jweOkt o ydSdj § bz %iz(? £ %%} Sl :
I sOdzdw. 1t CtiteHddols] m”ﬁ @B_ ngﬁ - Jl@d;tdst@mdigt@lE
H Odzdz F L Oo dfd ditsfyls j 2 tsi;’ H J%,I;C/C T .
H:?zgalzmljzgdslzg sd o BJ?tqsétogogEmgz E% %%S W Is @Trgbdﬁf’fdﬁs%clgm;m”w
) OYJ ded W 4 Isd R L Ols j dzj L P ¢

f Ot Otgg st Is j tGd3tstqu’fndzdl54 & i‘ﬁ S ;{)f&%,;ﬁﬁ &4 sted
fedu &8 6 beOs dzgj ddw LOSS‘Z#]& Ef LEidH j ¢ 52

f eslsdzsmisd  d cffr]l]’OthJd3tsfr]lsq’ 5 yd&d&on fserhjddw

2 )@ d _2020 34




Sr1 1 JHRIRT USSR LY 3B l[HU]L RS

{evdlvoc vouu? 1 5 1 MY j tod d3gj dals Odz' dzr 3 H O dadz
l tsBk MEOLsydscts &Oljtd %%Bdﬁ By dp Mﬂi fBshis d , d
100 ¢ §sdjh Oy sk joto dystiyissOtistal tos %tﬁ 6 %%) fls OB d &z’ dats

. SOk f ey e ks oy oy iz ? g8d BEdshy o
1%??313]:01600,0[&1%70 aﬂo?fgoﬁ;}g:@?ae %qf}%g %anﬂ%;m%d &5 TjwOblte

S ) wOlEE" o Isjujddj s » %ﬁ 57 0% o, fBE
fiod COYMs2 I5j i) okt e f %ﬁ @@%%@% quHJ

%;4

Cf

ftosB O Mdz30L sydetsc ts BOIsj tod OdzO 14t Jo?y* 0] lsfmw
feitss &3j nOddyj mMits?2 &jhodtd fi U@anm(gzdzts? (5)
UOMssiss2 . o B @M Of HE2 Is] & j 2Ok ey ©)
sCdMmdzj dzgdetse s MBOL sydetse s BOIlsjted Odz HaLaﬁ do Oj lsmw |
Sftj Hjdwjlsmw BOMMO dmy Gi%q hlsj%dtggfﬁj Ol g &0 dﬂtlcyfdst@szthN /
CtU¥Wdydidls k&g Otw j dsshisd r oo W

K =m (1) r dfrJdZJ dzdz" § L dzOyJ dzed v Is§ ff dz

Y dztsG ed ¥ Bqtetso Odzd fi) (lsOB dz 2)
¢ OfmMmo Oted oM iR el ds to s fif dzd fy! ceoWduimsdd
Hgmqoér]qmm[s@dgqqu an JC@WM@WHJmWBdeZBGB Zte Oted W di3O lSJ.de.ZtS
[BdEOjIsMmw yOfmls: f§es’ Heloms) wthcct HEMRBEIKWED ot &id
Wslstsdj sted ttso Oded W q BqtefHS,ﬂSoEJ%qd@ ‘Séfqtqsquwédﬁﬁvgdédgfn’ Hg Mwisd
f dztsls dds iy ls f Is §f dzts f 56 dzsh v da

j ngfﬂdZJdZCfW d dmyOtj ddw, MmMzddkot

= (@ (st ddzOv Isdid fEesHEZSO®R], s

/s fesyj Mnte Cdmdjddy d IsjdgfjtC

CHj-Mplsots? folsC, fsh jHbhgd A iidg il | Weag OmRZIL ) vy ssd
MBOL sYdsEts KOsy -toif® Ot o KBS i ey dzdv d fjHjd ds Hsfbkhn
ftesh juh d2 yJted L Cesojblz L @S oz fplzts ?) s asdete fifisia) dafisn sz H 2 ] Bs @
fd3OL syde" d3 dsMIsgi.te d O dzts d3,

I Mz OdGO®ILO §oss 0 S gt UID%BgzlhufquQ"L@‘"‘é%jj%
BOlsjtcdOdzO dMmfrIsr 9 ©j Ismw fted |lsriaehl J 6@ I$AIKCIGJ dzOTAA L Q. QAstglﬁ
ohj s Ists2 yj bjmdtsdzsedd. Ly L %Lu

1 890w ftetsBO® dhmidzj Hizj B3s 6 29 &L 5% dets & @Pls |j bte d O g8

risr Ojls w C dzi s dz | 1:420 4, F4,46 0136A7+ 40,96 ~ 1812 a41-7:- le ]1'6%]
dmyrisr o0 smy o yd¢dj §15dadpidgesasos St 3SR R 1155 78
HEB150 A 5 Is2 3 Jj 5]~ deSgBC (% [G4a P Idor3d 36T [ 3277 | 251
sjtodissMisOlsdtotse Odad W . 1 50,90 [ 1007 T ooz U 46404 1650 | 1526 2,18
L ey jtod 3 dels Ocdz! dg" 3 H Odzdz” o3 [62P IS grae3 [fip@sts P 111 62d20ly dzednds d | 247 |
dMmy Ow j Bk d dmdwy jIsihw ¢ [14.B8W| OAAY {23 Ik 180,48 | 2,256 [ 259,9 2,41
sjtedBssS dnddls | d dztlJSl% 51908 dyd ‘fy}@f@f 733 [ 254,4 | 2,406 | 274,6 2,44

1, D+s @ 10 tdf. 1 fteijHMmlsOodzjdzr L OodH

1 r r GO {dZJtGqu'
tdrld bOLT dmy’lsOdd?2 ‘ft“q”tt“!s‘scgcd@g%gq s&%ﬁn@b@ s @t s 6 O
OB 1. {jLbde Ok’ dny ds@gdy ded dMmy sOddv dsddaj Od dese

OTC, t, lgt | D I(% Ko IS Yoge g ygdsS d&zOn ftsorh jddw Isj B j tcOlskztsr
D G Ists . . .
(fevdOow 1) d Ytsdadyjded™ Isj BY
150 | 8 090 0 8,50 2,77 g,oo 0,78 180 A v (f 6" GO 2 I
160 |16 [ 120,01 [ 1,16 [ 00| 1,61 | 0,03 | 1,62 sfdmr o O Ismw  dzd dzj 2 dz" &3 EtcOo dzj dz
1 16 | 2 2 W RO 1 ) 7
170 | 24 [ 140,06 | 1,93 |00 205 | 0,10 | 2,15 (4 BOYQ, 4)'20690? 0,92 (N
4 28 | 8 4 (o™ BOWQ,20,4873Qg 16 (8)
180 |32 |15 (13,19 2,44 2,20 ‘21,38 2,22 2,51 GHJ 4,206051 WY dGFBET , ROBOCE,
180 |8 |09 007 | 204 | 00| 1,65 | 0,10 | 2,18 fﬂg SsMls! dLdjdgj dedv HJMWIsdudese
5 31 |0 6 1 dgj eédd, f 56 dztsh v dzdptiy2izj dipdps,H 2z Quls
170 (16 | 12| 0,13 | 225 | 0,0 | 2,04 | 0,17 | 2,37 092 - CwmLWWdydj dals, RnOtOSCIsjtedL &z
1 4 | 7 1 S :
160 |24 [ 14015 [ 23 [00] 225 | 020 | 241 qL dgd de dadf v  H JWﬁ] "sdydese s EZB ¢ Ot d W
7 47 | 6 3 I9Q, u, - Esé wWWdydj dals, nOLOCIs]
150 |32 [ 150417 | 233 [00] 240 | 022 | 2,44 i i w
8 2 | 6 9 ;fgtlfédzdw HiMmwisdydesets dzscdOtedW c

35 T2 N(@Bfejd 2020




Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS

GH] 2,66506L WY @GdRdsr, "OLOSIs,
MestesMis! dLd3jdej ded™ Isjf dzso 52 4
2 gtctsﬁlﬂz@dsd dfmy otej dzely , 052 y-
s
Is

e

LWWdydd dalsr nOtOCIsjtedL z8 h (
| f dztso 52 ugz;man:dcf fted

2

nz 0E 1 1.4 lg!r 1

1-ydSdz §sor N jdzd v 15j03yHjie QLGP deutsls 2
fsdady j dedw ) B39 @Sk k50 ks

g qmdzshlldzd]zf:a T esnsbodd scd i Gl b ol ‘ g et 4
tsG@ X y H d .IIJ - L{_ﬂlpou w 11@5 a '
ks w A0 ol lsugtgi% &s‘é J &g Jods ]l Qe deus s 2
4 gu?eglooo(iscz\;fms%deZJ@@ desM®B | é Mf%dZdW Isjth ) tc@szL5O0 5Ky

. & ol WweBs2 | d

.1 tcdtcOo dgv o ZtcOo dzj dzd J té{%mdzg ygﬁf&q?qus &ﬁlsqjo}ﬁwq ‘$outgi ddvw sl |
HdMWisdude 2 dscOwLdid ok d3.4 6zl oy dedte dy My - Usdo ezl B E B Bl Gt
4,2069g 4,2069 @02 0=4873tgO: 3,7198)g 5,470 Super 1000 15\ 40 SLICF

lgt=1,4707 Odels d &zS € O W o5 MM O0 g dg 2Py PO YONPoFd dbdy o o 1
UdtedL WOMBEYted IsjBfJteOslzigd mlBgydde? JdadcdPtedW d3 o tej 3 dzd

ﬂ;tsdi fmd Cljlzlsan-dz i & iz 26659?]0%]7 1,61 :2@;62@3 o=OIZ (%4%9170%3@2{1

[dzv st Hjdjddy Loy |tr141 Is BHB K EhE Ot jtedLr 2
bjfdses? {djwcdd ftd I]'JtG 4 lsIztGJ Wl R AL Fevder | 14
fsHflsOeadd HJMwlisdyde I§t=1a0% O q’ quHJdZJdZdW LdZOI{JdZCfW‘
® @z¥ B 54 ZtcOo dzaj dzd J (jz?scom&fMo B deso 52 L dzj ecd
IgQ, =4,2069 @,4707 0,92) 2310dzls  dzts G Ote ff { Bz 7 d 2 {§sHmksOoadd Hj M
207,35% L . o] dngpEgMog?a zsE Btsy dL kZteOo dzj dzd ?

sEEEHJEOO ksystd fjtjnj dzei%ssgﬁzﬁb@%?a% z@Hdc@ M gzls f dzts & O'te
tSff]" u OBfI’]IICffl']fr] lSUtGJHJdZWJlS 19 0 dzO CfL JdZJ dZwa
HiMYEqUBSES s E Ol i dsAgq, s 17 33' ‘Bé““ngos s o cBt

ZscOkdi & Sttt tGOSJdZCB nj)%@&;%g@)@hd%@%@ﬁ%%g BOM
MsmMis03 g dzy® MmO, Is . 4. fted ﬂ@ mg é;@ls &q’LOq’@ dmy O
yomese dmyr lsOded ™ ftesyd M J'Hisgdg’:ffbgél &' k& fiP _ d31jthOls
sfikzlsmlsotso Ol: , O ftod I5jd J&taosﬂzgs@%,) 5@ dgmu m]g:;@f,; &q'vB ]
Yyomo dimmdjHiEzj Bty RBOMdts da@u@zaz&@ d fiy 4dzéé aYg, vO §€3dz1shydz(
sSBteOL 53 H dzw dfnﬁ]dZJHIZJd3isc(§mq Ir](g@ [ ug@éizqt% 122, 46

HEf Sdzded s dz/ dz' § HHYI BMNBE geizd)ls de 3 JH ls ,sz,r LOsd:
¢ dMdzj dad g, (bt j Mehks @g@gﬁ szE 55 52
sCdmazj dedv  fted Isj &Y jwOkE®jd&Rn Adg fl:) s s P ng'fr]dz
yomo; ftejrjd s HsfkzMlsdBQw §l!;d3§ E t&& dﬁt@é’ Wd30 o
180 Au, ftod |ls®i 2%, VOGO d q
Csdzd uj Mo ts st dzso ts2 L d BB FY N 2] dysESe s BRgEEdses GO nhd
ftosH £ GE@ddlzi ded v, MeEWls®e d dz L'izg?%%%“égg%)gjnhm%gﬁmdgw dzwwtégls -

O to .2 toj HMIsOo dzj dz' gmd 4 Islgf by Bitsdes '
LRI 15 e [0 s G BEn At § By GOY 2) |

5¢ Oted ¥ RO 5jff dztso t52 1@4%%%
ftosHEZS s OBR] Kethly Omj s d ydzetse s [ g eo dMmd &ssfisd s dmr o O
otoj dBBj dzgd dMmYr sOdedw dMmidzj HizF &R & KEEdatse 5 BOMdzO.

[ Odedzr §j L OodfMmdksilsd wB@dn aﬁdﬂwls%]@wq 79249107 (ige - 0,64 (11)

EtcOo dzj dzd v d3d . (ftew &3OWQ 2 F2,5333Ig +1,° 12)
( § " GOl keesody 16 ®  ghj 2. 910078t 0N g3} dZsT . T OEOC ks,
(§te" BOWYQ, 202562 6:5: (10) Mmetttsfis! dL djdj dady MizdB3E0tedts?

G dztsh y dedes? ftesHEZC SO ™s€ d fpdzj
064- CEL WWdydjdels, ROwLOCIjtedL kzy h

2 Y@t &zt _ 2020 36




Sr1 1 JHRIRT USSR LY 3B l[HU]L RS

e OtedW &3 ot d3j dzd dzOYO dzO ! (flzj dgjcdfjdded W ts i giztif™ visdidatsts ¢ tf totsH 2 S Is C
dzts ¢ Ote d Y30, Ty1,7 - St WWdy il j dad W ,Qufgasm,lg%a o dzts
nOtOCIjtedL iz hd2, MEBBOLdazy 1 lej i dzOs Oy dsisdzj tols 4f B dedf wi M < 54 t |
gt =0. cOMh dodls! ddz stedzsOyds 5 ftojHJ

1o O ; fs5¢0OL Olsj dzw R Is j to d3ts 5 ¢ cdfidirpldlsd]j dz! d

fMBBOL sydz R BOs j tod Odzs ® 9 h d te
Isj &3 j Ok, MO dzdo Ols! MABOL Y
dzOL dzOy j dzd v .

gl Ru[s Rul [[?2) M guwi VY1 rRs{

1. vt dzd & O, MBOL syde | kO j ted Oz
¢Mitstelsd g ds d tItGdOBJdZ»JRdZdM st ciecfohy ofsdigittad, ¢
1 OH" hIss9a O, . ¢. 1 dzOlstse d HTIc. ;o ftsH.
2 fititc@d. :d RLBIsj d MCd2 yJj didste cuvjn
596 .
1 21 0. -~ 2274850 A/ 0Psaf6MBA tftjH,
0z 0E 1 14 g1 sjteddtC dMmMdzdlsj dz' dzts?2 MlsOB ddz! dzsiglsd MdBOL

1-ydSdz fsor hjdedw 15j0dsnjtcts QAQMPE deussSe Odz? MCd2, w. RrR. JOMdd jo, 5. 1.
fodedy j dedv Isj i ) tc@skzb50 ke S ZBD4.060 5 dz = 11.
3. Kowalsky B.l. Semigraphical method of motor oils thermal
tdfm. 3. 10edmddtsiisd Hj MW IsY ydzs oxidative stability index controfzdFI s é@walsky,V.G. Shram
sjfdsets? ditecdd, §scdshy dds? AfViclpsydasikev® dLecture Notes in Mechanical Engineerir@19.,
dMmf Ot dedw s HiMWisdudesets dztsc Oteggy3BED. o toj Bj ded MY ' s Oded v
B dzj tOdz' dese s Bslststodsets O M-dz2O M O B. | KowalSky B.1.: Photometric Monitoring of Thermal Stability of
SL/CF Motor Oils and Effect of Thermal Degradation Products on Antiwear
. . Properties/ , Kowalsky B.l,So k o | & n i Retvoy, OASHiam,
ledtcOo dgv o teOo dzj ded J 11 v.G, Kravtsova E.GJ/ Chemlstry and Technology of Fuels and Oils

HiMmwisdyde 2 dscOEdl &3 o 6 jrdsjeaafs2@hpiedan uj dad v oW s’

2,9107(g- 0,64)=0,533tg +1 2,3774)g 3,562 5. Kowalski B.lL Testing a method for determining the thermal
. . oxidative stability indicators of lubricanig Kowalski B.l, Shram

lgt=1,498¢ t1U“=31,521'LO fmse , Is . 4 - Ud V.G, Sokolnikov, Alexander N.NPetrovO.N., AgrovichenkoD.V. //

ISJ dsu- J cOls Iz tGJ 180 Awu ﬂ tgw d3r J lzvestiya  vuzowprikladnaya  khimiya i biotekhnologiya

. . . . 2018.v ts Ir z Is 1439:144
rdzv sftjH]jdjddv HJﬁ]WlSdu%bé:Ub@%'{:oﬁ gwq%su 5J f 59 Bsur 4 1

L dz tcgcg’q’ fscdztsh v dadats 2 to s H&ZWYIS O3 dts1f fr]dzgfr]ajzd&l Lso Odedv MBOL 5Yd

d dmyoe)ady fed §46ini i Y "FetoBerncyrdo 2ndoan P e Bswm
HiMmwisduyde 2 dzitsc irtehdsdy ode bty igeddiltcd Odztso J. R. sBoa0Od MSd2, | 1-

Odthgso } tetsdgr M odzj dzdz -BpJ tco d M, 201:
e Op dej dad 2 11 q dz 2102(58323630II‘§I33/3’($.R fomise  tS§tj H
lgQ, ,=2,9107 @, 4986 0,64) 240 dels d B¢ Ot%ﬁftﬂ 1st; dhddlsj & ds?2 fls O sakid disoh is/]  imn.dor

tGOSJ dZ%3L115, 5 sso Oz MSd2, I . 1 - rd iy Ea,dz0y ¥ dz.. 09 .

9. Jljitwjhoedd | .RrR. [iltsHdSO tyddSd
131013 l.rR. JljtihOedds,, 1.R. stoOd MEd2, ¢. 4
17§ iStOmdsY M ,-172007. u. 1609
J ] L Izdzflis®le j HY dgdzr R d f) i@z} Plts o CERADATA, | s R508 GOL 25/12.

B3d dzj e Odz! dzts @ s Bslsstcdats 6 15 dawn% dtzssﬁate&ﬁ].;lsd@&qgadil dsts;tschdqudqusd); dzildzt
HisY tsdzdzed Is j dz' dz" f5COL Olsj oazw%&ifcvs”sfhld @Beﬁ%m, Sibed
sjtedisss dmddls j dzJ dZ82sn, MEGH qg:lzdzmdthlsqtsdztscgotstsa, [.5d 1 to joHsjL dd3 iRt
HEf EMisd 3OY Isj B jeOlztO fr]BSfrbflsztS)f@dcdez@* das 8 Of dz ke dzts i i oo omolgv‘9 F 360!
otcj By dMmyr sOdedw 31,52 yoO r ?zgztgzaz v,
g §@sos? L ded G, f 56 ws Y&Bd%s ggg&qig’ﬁgd[%%%dé ¢oc %ndzsi%z%a?v'
sCdmdzj dedw o dMmf OtejNeddy., MsmdeQg dzmH . uOdzIzlstzJaO
ltod ) doj dedj ftoj HdzZOGC O] dstscmgifqgstz m%é?g%gps@asz@m Nbgu %%f; s
SftejHd ddls! ftojHjd dts Wik M o 5 & e
R AT I o T St Bt Ul
Ldzgjtecdd,hy dfdissRdzs f tetsH 2 € lsOd3a3o“)J§Q q*ﬁ&ﬁdﬁ&ﬁ
Q,=207,3t% Ly ot o5 d:flz,lisﬂitﬁ‘ﬂddﬂ'dWJﬁ]lSsSB@OdszidD JBdZuﬁquOBIstrsza@g’iz&dzqu_quq:d
5§ dztso 52 4dthqu’cf, f 56 dff e, “ R éﬁls,zli%  0R Jsinyfig G dad

t, =31,52y Gsfp ; fnlzd3d30tcd2134154ﬁtﬂ&dtw;froslsamwmdz REOdBId Rl Isj R ddujmsdn
sl HisYyj dals COW jHteT fiosj Slsdictso Oded W C

37 T2 N(@Bfejd 2020



https://www.scopus.com/record/display.uri?eid=2-s2.0-85060109521&origin=resultslist&sort=plf-f&src=s&sid=d57fc582f2f1458e977825daf3e787c5&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856736966700%29&relpos=1&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85060109521&origin=resultslist&sort=plf-f&src=s&sid=d57fc582f2f1458e977825daf3e787c5&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856736966700%29&relpos=1&citeCnt=0&searchTerm=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56736966700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57190970139&zone=
https://www.scopus.com/sourceid/21100431311?origin=resultslist
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=6507263422&zone=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028249272&origin=resultslist&sort=plf-f&src=s&sid=d57fc582f2f1458e977825daf3e787c5&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856736966700%29&relpos=12&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028249272&origin=resultslist&sort=plf-f&src=s&sid=d57fc582f2f1458e977825daf3e787c5&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856736966700%29&relpos=12&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85028249272&origin=resultslist&sort=plf-f&src=s&sid=d57fc582f2f1458e977825daf3e787c5&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856736966700%29&relpos=12&citeCnt=0&searchTerm=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=6507263422&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57190736552&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56735780400&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56736966700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=56736966700&zone=
https://www.scopus.com/authid/detail.uri?origin=AuthorProfile&authorId=57190739389&zone=
https://www.scopus.com/sourceid/15791?origin=resultslist
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Kowalski,%20Boleslav,%20I&dais_id=29898198&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=AuthorFinder&qid=1&SID=E44pJXCOLhBF7ChYAZP&page=1&doc=1
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=AuthorFinder&qid=1&SID=E44pJXCOLhBF7ChYAZP&page=1&doc=1
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Kowalski,%20Boleslav,%20I&dais_id=29898198&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Shram,%20Vyacheslav%20G.&dais_id=29902753&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Shram,%20Vyacheslav%20G.&dais_id=29902753&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Sokolnikov,%20Alexander%20N.&dais_id=29889451&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Petrov,%20ON&dais_id=4823802&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=E44pJXCOLhBF7ChYAZP&author_name=Agrovichenko,%20DV&dais_id=29899046&excludeEventConfig=ExcludeIfFromFullRecPage
mailto:labsm@mail.ru

Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS

GOLBdzj Wisj ftesotsHISE , RAzMIsd Islizfls wlaj,sd d eOLO AL dfu
Isd dz. 8 ( B@e8n)alB vaer22802@mail.ru

ZteOd3 1w yj PO ajioWQuddeds H Ols Isj mded yj MSdn dzOEZEC,
HisYJ dals COWJHter Ists{f dzd o ts tsfipdy @t t§ wde" d&d W d Gty YJ
BOjted Odzts 9 , RdzMIsdIskzls dej[W Isefn vd dsQud® AL dJu
8(950)401416&-mail: Shrani8rus@mail.ru

sttQoyso O [ COIsj tcddfOOdzH §f ez@BH - Iy jordedd uj MS d A
dZ0kZS, HBYjdls COWjHtr |t{izfestsedmy j yjddy J ctes yj
BOjted Odzts 9 , RdzMIsdIskzls dej[W Isefn vd dsQud® AL dJfu
8(913)033352& mail: rina_986@mail.ru

1 ilbtetse [ dzj 61§ @desdzOo@ed dains d - dz2OES, Hisyd dzls
COWJjHter ftetsd SIsdtetso Odad W d 1+ ¢Mmf zeOlsOydd G
RdzMIsdIlskzls dzjWisd dJf cOnO®, Anlsgfzu 8(960) 7526235,
e-mail: petrov oleg@mail.ru

T 2 )@dejd _2020

OLBdzj WisjftcsotsHESE ,
5

38


mailto:valeri-2502@mail.ru
mailto:Shram18rus@mail.ru
mailto:%20rina_986@mail.ru
mailto:%20petrov_oleq@mail.ru

Sr1 1 JHRIRT USSR LY 3B l[HU]L RS

METHOD OF DETERMINING THE EXTREMELY ALLOWABLE
INDICATORS OF THE WORKING CAPACITY OF LUBRICATING
OIL

B.1. Kovalsky, V.l. Vereshchagin, V.G. Shram, E.G. Kravtsova, O.N. Petrov
Siberian Federal University, Institute of Oil and Gas, Krasnoyarsk

Abstracti One of the main indicators of thentperature limits of the performance of lubricating oils is theoxidative
stability. The indicators of thermoxidative stability of temperature include indicators of oxidation and evaporation of lubricants. A
disadvantage of the known studies is thé latinformation on the amount of thermal energy absorbed by the products of oxidation
and evaporation and its influence on the maximum allowable quality indicators of lubricants. The aim of the reseamteas¢o in
the informativeness of monitoring tiperformance of lubricants by taking into account the thermal energy absorbed by the products
of oxidation and evaporation and its influence on the maximum permissible performance indicators. The work presents dfie resul
determining the maximum permikke performance indicators of the mineral motor oil MOBIL Super 1000 -#8VWL/CF, by
thermostating in the temperature range from 150 to 180 AC i
coefficient of thermal oxidative stahyl and the amount of absorbed thermal energy. Using the experimental data on optical density,
volatility, and the coefficient of thermoxidative stability, we calculated the valugfsthe thermal energy absorbed by the products
of oxidation, evaporatig and the temperature of the transformations taking into account the processes of oxidation and evaporation.
It is shown that the application of the proposed methodology for cyclic changes in the test temperature makes it pessibia®
the tempertures of the onset of oxidation and evaporation processes, the critical temperatures of these processes, and the maximum
allowable temperature of the test lubricant. The proposed technical solution allows you to expand information about time maxim
permissble indicators of thermaxidative stability of lubricants in a wide temperature range, to compare lubricants of the same
purpose.

Index termstemperature control, optical density, evaporation, coefficient of thesridhtive stability, maximum permise
temperature.
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MODELING OF DIAGRAMS OF STATES USING SPECTRAL
DIFFERENTIATION AT CHEBYSHEVSKY NODES

D.S. Gerasimenko
NCFU, Stavropol

Nondestructive testing is one of the most promising methadsidmitoring the state of technical objects, since it allows you to
diagnose in real time without interrupting the operation of mechanisms. One of the most effective types of nondestmgtige tes
vibrationbased diagnostics. By tracking the vibratigassing through the diagnosed object, you can build diagrams showing its
state. It was previously established that the presence of a defect is indicated by the presence of chaotic oscillatiatetefion
of which diagrams are used displaying tlependences between the displacement by speed and acceleration. Tracking these values
separately is a fairly resourcensuming process, therefore, it is rational to calculate speed and acceleration by differentiation, and it
is enough to know only the digigement. It is known that the classical method of differentiation does not provide the accuracy
necessary for finding chaotic oscillations. Therefore, for this task, it is advisable to use spectral methods thatgteovdedafor
double arithmetic aczacy. However, these methods are applicable only to periodic functions, and in the case of, for example,
systems with damped oscillations, they give an incorrect result. The solution may be the use of the spectral methentiafidiffer
at Chebyshev res. The method is based on differentiation using the Fourier transform. The discreteness of the data makes it
possible to use the fast Fourier transform, which is adeikloped and repeatedly implemented computer tool. The calculations in
the above méiod are carried out mainly with matrices, as a result of which the MatLab package was chosen for the experiment,
which allowed in addition to create an application with a window interface. The purpose of the practical part of this &oticle
demonstrat¢he possibility of constructing state diagrams using the spectral method of differentiation at Chebyshev nodes.

Keywors: nondestructive check, vibratibased diagnostics, spectral differentiation, Fourier transform, numerical method.
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MATHEMATICAL MODEL OF SHOWING OF SNOW-ICE AND
FROZEN SOIL WITH REDUCER WITH EXPANDER

R.B. Zhelukevich!, Yu.F. Kaiser', V.G. Shrant, A.V. Lysyannikov, V.L. Tyukanov?,

A.V. Egorov?
!Siberian Federal Universy, Institute of Oil and Gas, Krasnoyarsk
2povolzhsky State Technological University, Institute of Mechanics and Mechanical Engineering, “dahkar

Abstracti When equipping oil and gas fields, the main technological operation in the winter is thetionltofassnowice and
frozen soil. The determination of efforts on a trihedral wedge is not only scientific, but also of great practical im=ntzadewill
allow more reasonably carry out strength calculations of the working bodies of many earthmmacdhines. The following
assumptions were used to determine the action of forces on a trihedral wedge parallel to the base of the wedge wittiosteady mo
the wedge is sharp, there is no friction of the lower face on the ground. Scientific noveltgsenégd by the developed theoretical
principles in the formation and implementation of new technical solutions. Mathematical models of the process of irdEeaction
disk tool with solid media are developed. Analytical dependences of the cutting fothe type of cut and the properties of the
medium are obtained, taking into account the basic geometric parameters of such a tool. In the process of looseratfigfitime inst
of the extender on the cultivator rack increases the working width in the paweof the furrow, makes it possible to bring the
cutting edges of oblique wedges and disk cutters closer to the furrow base and to ensure their introduction into thg, side wal
eliminating soil compaction due to crushing and soil separation from tegifmader a cleavage angle ofidBo. At the same time,
on strong soils, the cutting edge of the tip of the cultivator strut is pushed out of the furrow and reduces tractpratrddtien
cutting edges of oblique wedges and disk cutters tighten tkieatal strut into the ground, increasing its traction, so installing an
expander improves the traction performance of the unit

Index terms: mathematical model, cultivatiomzien soil, cultivator, expander
REFERENCES

1. Gorbachev, Yu.G., Shapirshtein RBalysis of the formation of loads during the destruction of soil by a cutter / Yu. G. Gorbachev, R. B.
Shapirshtein // Construction and road machin@991.- No. 41 P. 29.

2. Khmara, L. A. Improving the design of the working body of the cultivatottfe development of strong and frozen soils / L. A. Khmara, S. V.
Shatov // Construction and road machirez009.- No. 10.- S. 44- 49.

3. Alekseeva, T. V. Road cars. Part I. Machines for earthworks / T.V. Alekseeva, K.A. Artemyev, A.A. Brombe/g3ed &d. add- M.:
Mechanical Engineering, 1972504 p.

4. Goryachkin, V. P. Collected Works. T.2. Ed. 2in#ll., Kolos, 1968. 455 s.

5. Khmara, L. A. Scientific basis for the formation of multicomponent working bodies ofreasting machinery: id. ... doctor. tech. Sciences /
L.A. Khmara.- Dnepropetrovsk. 1983382 p.

6. Emelin, V. I. Development of frozen soils: theory and practice: monograph / V. |. Ent@lasnoyarsk: IPK SFU, 2008 248 p.

7. Machines for the development of frozensdtd. Ph.D. V. D. Telushkina. M., "Mechanical Engirirg", 1973. 273.

Zhelukevich Ryshard BorisovichDoctor of Technical Sciences, Professor of the Department of Aviation ComHusgtiveating Materials,
Institute of Oil and Gas FSAEI of Siberian Federal University, tel. 8 (913) 56006&0|ekaiser170174@mail.ru

Kaizer Yuri Filippovich- Candidate of Technical Sciences, Head of the Department of Aviation Comthustiieating Materials, Institute of
Oil and Gas FSAEI of Siberian Federal University, tel. 8 (923) 327798%ik kaiser170174@mail

Shram Vyacheslav GennadievielCandidate of Technical Sciences, Associate Professor of the Department of Fuel Supply and Cembustive
Lubricating Materials, Institute of Oil and Gas FSAEI of Siberian Federal University, tel. 8 (950) 40141&8; 8hran18rus@mail.ru

Lysyannikov Aleksey VasilievielCandidate of Technical Sciences, Associate Professor of the Department of Aviation Corhbbstie¢ing
Materials, Institute of Oil and Gas FSAEI of Siberian Federal University, tel. 8 (950) 40716a#;,av.lysyannikov@mail.ru

Tyukanov Vasily LeonidovichSenior Lecturer, Department of Aviation Combustivbricating Materials, Institute of Oil and Gas FSAEI of
Siberian Federal University, tel. 8 (923) 3277666 ail: vastuk85@mail.ru

Egorov Aleksey Vdgvich - Doctor of Technical Sciences, Professor of the Department of Transport and Technological Machines, Institute of
Mechanics and Mechanical Engineering, FSBEI HE PSU, tel. 8 (964) 8612124di|:aleksej_egorov@bk.ru

51 T 2 )@dejd _2020




Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS

Pidavdart Ll o et 405 JJRCOIZRM 1 0
lidrylfrevlri i BEBovRrp!
[ P.AtctsdzS9 O

I shssudasd e d2 Y ddzdodz ¢ ¢csOdzEymMed?2 LOassH ¢t jdBfE

ltetsdLotsHMiIse jdedz" 2 IstcQo BOIsdL 5 dzO® Mj ¢ SH dz " a2 tiisirp dze 5L @ dzgf gD jold ¢
wdzdy j dzd § bdOR gzl P L dzOyjddj ¢O¢ HdzV tc0OB t5lcdad UOUSHRCdzjdC fiddrv2
fsCOLOLjd dnmftsd Lo ©ddwonfigftsy H M ldnps B iz d) edzf{HY bs@de' Pditts § Bazd 8 O § 6 dz@y dadzc
teOL dzd ydz' - g @Bl desBME s j - dats dzts dsqf F,dets@zslsioius yniSHf | deb alzgd b j - dzd € d .
(NJjebHds dO fjHftedwisdY o S s fs@AR dsQ g didpns @ © i d sl i) dzts o dzj dz'
eOL dzd YO W/t s deddz @By des slsdzj Misd ¢ OC dnkgizdetse jfueiEmiLdods HINGS Iy teladz'
f sdzdzsfpls: ¢ B j L OMdls! ©OBBIddLO s dj MyOmlsdtsets Mzkzyow, tMmtss ]
165, fejHEzftei)HOY o sdizip@F Bd dzq dz@Qez0 1 BtePdeP il B dzj dzd d  dzPM U O iRlis dptetais ts
ftese j Misd dzj 5B~ W d dd (3 lo w3 rEgR-f plofe/d wadls ¢ dddzd e sz ftesdL o sSHMIse j dad
[ dzv Is migjtss B - WHafidis1 | § B § Bisd dzets L qWeEIOSEGEIsster | Bkl fsoddwils: dzO
stc O dz@ildadfjLHdd ded rm COOE

TWOSCkster ftosdLotsHMmise jdedets? Mtej HT

TWOCItster Ekfdzsed2 IstekzH O,

ITMsOy, frl ttOBSIT ,

fcOLttWH tOBBIS,

TeOL dzd ydz' § dzOtekzh jdedw d ¢ to.

JilbHtsd Ctstetey dzvw ydd BzHEIs dzO2 H j dz' meawL d Bd Y HE wWOoLktstOodd,
stcOo BZOIsdL B3O, M ZOWOSCBsEBOH! ®O Ctlstster §j MdazjHkjils tBttOlsdls! ttMtss
tdLkd Ok, ftdkyjdd j] o ftHj] HOdbksect dMhdjHtses Oddw, MisOdidkls
M foscdtLdetsoOddj d3 ftesdL o 5H Mive | daldse 5 sigjc@p 30O d G ,j Is ¢ BIS 5t O W,
ftejHftedwisdd ( smMmd2MEs?2 AjHjtOyYydd, €C0O0¢ o dzidL o3 dedetsds o dH |, Is ©
Motsw MIjydWde o ftesdLotsHfmse j dedesets ftesyj MMO.

sz yjor jf ke diese Odzd j, ObEPlsasakhs § PGtk st f esdL o sHMlse j dzdz

ETEIET ZOMs Y dzj dzdw  dzj fyOMbsdese s Mdzlz y
flzlsj® ftesojHjddw fojHEZftejHdls]
15 HOdzdz" &3 A jH]jtOdz! dzs?2 Mmd2ky BT Gisfr]IZHOtsfr]lsaszdz.tSQ
MsOIsdmMsdSd [1] ®lk 28.11.2019 ¢ g5t %Lais}glfr]ulsacldzdzts%lz
5teOo BOdL B LO 2018 ¢. fHs jiedshil oial o Wj &zt § €,
gL dzdrs 1070 Mt Mdj BIO sz df g-@Rigd e SBMisd F dzdz'i A lslstsq’slscgea&@lsq;
Ng Mmazzyer , @ ey fzs g sdzitc O AP ffllssdz’ = MdzzyOje dz0 fesdL ot
@Zjls d MmlsOthj o wdzoOj 9 2 Wipdlgtse dz MsWEDOo @B slsdzd S ORY I iy dzt
Yjdzse jC (orBstsydssj B Mdjcuts Oz § t ddz) Bizs I dzd S figd &5 d 2 ftots
10dBBjIsdds, ybsts dL 145561 ftegoYic@ddgRs gZ2b. 133868 dL dzdn
dzj MuOMmisde j MkEzyOd o 2MESs .OCHisiErlsmlsodd'Odddj [ b ktcOo &
Lsts dzj oMiGHO MmowiL Odets ) SREHIGdERS fissaty Hi. s 2flsos  f Lte@s dte @ fpu jiks
Msslsdash j dzdj MdzzyOj e Istc O acegfOsizia fips@lz’ = 0 1 700 te BGAelOp s igds § 5o .
ydmdzj dzdeslsd tOBtYj2 Mdd QLEEEYLilEds fiitsdgisQ®jsdg dads, 03 j%izd S s,
ez yoj o ktcOo BOdL BO dzO o QY § 56 H20 L@ dgSls toctts. dzdp$ dzts o j dzd W
ftesdL osHMmlse j yj izse j € O. B d&dOLIs d deds O afzisQ@lds diLjdd misd § 4 ded .

COMMtc Hisls Y jsds] todesi tc O df dz BsigOfdatzts WOSCIktter . lwdojHjd §
ftesdL o sHMlse O. vydzj His9 Olsj dz' dg®, 5L W Qafrisy, § dals d3d dzv § sfw .

L JMdsley @O 1k,  kesojd  EHEOOEOSAE W SN0 j Y o
ydfmdzy eojHEZhdr f§5COLOLjdj? qfs o fadesd Wi by | @ sede’

COC dqdzHdSC Olstste ktctso daw lsJ:dztsngg W%BGB l]'tQtSGtQJfr]fr]O dz0
fesdLotHMise . LtcWH o' ftsdzdzv j di3' 7 OB SIS,
O{ngOSdztSQ LOHdOzgqu!ha(}itVfr]jnlslzmeHtsaj @@Wga.’@lsd'-gi q%

W stetso , ) W pA 9,

CROs GORdL s il e cad LA e =2 ndudy e

2 Y@t &zt _ 2020 52




Sr1 1 JHRIRT USSR LY 3B l[HU]L RS

TdzOtelzh jdzdj IstejBtseo Odzd 2 tsodeOza Olsdzri 0.4 tod L dzOCES O d Is HiPdzts

1¢ &zOMmMmr (fsHCdzOMMmr ) k& ideins0 desw tbz) azdgsR d iy md g2 § sdish

BdsdzsedujMSd2, Ol L sdzd, ® &GO Jdheot o EMS!t W UdidOzlsedz¢ t O

oL HENd 2, odBtOYdw t5BOWQ B O dztigopEa?0 \Sdvie to dzezy @ ed dztt § d te d3j dzO

dzj dtsdedL qelzs M d § quL dzizyg ded § , dsded L d 5& §°d J

dLdzzyj dzd j, RBICtetsS dzd BOIs, fna;lstssowp—ﬂ:]- lswy j fls:

KteHiso B¢C 1S ftesyj MmO, ZOf oWy | dzdzis fls ! n('&ts&)Htsatscts

fesyj Mmo) [ 3] . _ Mstogram Bupacr

] sbddydi sk §cmEassidonlsde

LOo dMmd ddsmis d ftesdL o tsHMmlse

AsLw2MmMkse O (s  tcoOdzdgirddy dz' R

sfdMmOdzdzr = o dflstsyddSyj [ 4, w

® HOddzs?2 tOBBI] ftoddj dd ..

#f d ted3j dzO. [ dzw dmf sdz' L 5

tcOM tcj Hj dzj ded W dzj 5B RtSHd BisE

dmfsdz L v WistoliEdO zPlHlcts :_““ )

WOC Is totadm ot B)figl®y tcOB SIS’ : o 4
2 t !

W__ea.a‘n|+l(n|+l Xi)g’gHcl ” | i

€i=1

n

s =8 (x - % -w a0y sengy

= X <= Catogary Boundary
. tdMldNstcteOBBO Ctedlsj ted™ dasdedtOar! dzts fils c
ax-%k0lsj sOduj MG 3 dHOM]J I 5L Ofls
- GHJ TnCtddwish ©Ody ez dr

¢ 0 OIS dazj 2, O Lsdzts Jzn .
csonnqulimseEsny gL soediiomg A b wob s  § 16 b do

>< |

=13
n;

to§ d3j dzdz" o3
o' udd dZOfW mgosqmbwmwcmqwﬁgqbzfﬁgg% d3d30 QSOHK;GISTSS © C
J tGJL ds HiSPUSdls 5t f 5 dzlz W d dzdp o gkl ficde jHjd
0,98 Qtstets;, deuq’tSdzdztsGIS OdzOdzo[L 0.
(tedfy. 1, 2), ot obttetd Mazyo It HGBMsO 5 BddLSE ¢
jndddyj, BHEOCEK, &jd hj '%DU,OBfndﬂ;-HféQ\Jﬁ'Wor Nk gguOR 4 5§ dB
5 dstdaod dshlsd  sONy e Hj dj taf s dndh B T dr
dffsd Lzjd d foeodjsttdujnde | dibtH 5 ¢\ o j dvfdgo
qutGdSJ dZO, QtdSC{SC@JtGdZV‘QJISfI']ﬂV mm (D.%\‘IJ dz % ;-E!m :Jﬂ:—g :EI'U Do o
MsOldmisduyd ME¢sets dLbEyj ddwy | Mo ¥ | jx2 a Jg)pmlz_uaa'@dzsj:dni%egg}
[7]. 1 1kt Mzy0] ftjH &1 plsiPw O£ gq;t EmtsS S |§ dz
BdzdL sfylsd &jxHE Ho lzdgW QBdZdlfJﬁ%saﬁ% dzé' CEQE}V%!: dggg? mfu
_tﬁ_u"(r‘1";';,l. 1[50 | 3 1 5 1 0 3.2
s Shagiro Wik W= 32558, =0, 0000 2 44 1 1 6 1 0 3.2
o 3 /30| 4|1 5 1 0 3.2
4 58 40 1 6 1 0 3.2
= 5 | 33| 11| 1 4 1 0 32
n 4 RMsdz' L W HOddkzs ¥Wstodkzdzkz, ¢t
7\7“ HOdzgdz" j, HtedojHjdedzr §j ® I[sOB. 2.

40 0 20 100 120
X <= Catogary Boundary

dl dhlsscteOREO Ctodlsjtedw dasdedfOz dasfylsd zOf dtets
dls Oy

—

53 T 2 )@dejd _2020




Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS
sOB. 2. stiWW¥dydjdls' Sttt d{yDebh QL byt 4 o
ftosdLoBHMIse j dzdzse s IstcQo BOIsd L RO Ishictizfglistg OH Po h(d - =
g @ o | =] 9| B Hdmudy o
S olE| |8 8a|2E| 28 |ce0 '
& 815|% Eﬁ §c/dg o8 PRt 8
) - e il =
s 2| 9|6 |FO | 8|08 | vus HdMmyd g S
- | 7| 8|88 | Ng|Ng |87 '
—- 2 | 2 S| 8|2 Rsetsg
S ooz cwoni 8|58 |l :
- - - (fsntd 5 | 5 | o o
I sL0] o o ~ iz fndzts ©
s| & B RL OdzOdzdL O 9 dH dzts, Ylsts otsL tof
-1 ° ° oLtOMl d ©OLGWH orf f sdzdz™ j 3" 7
#lsOy | 5| o o Mo wrL !, MisOy TdnddOB @y 3O lsfdsisdg s r 2
8|8 2 (f5HE ZOMM) b R B@dzsls d tOL W H
' OB Bz dj toj dedzlzs . ) sz yj dzdz’ §  HC
vt 0o GO 3 Jdzs j e tej sdetso Ols: fdzj Hizs M d o3
S ktcOo BOdL B odzdw jls MlsOY, Stttk
— d ©OLBYWHO o' fedzdzw j d&3" = tcOBSIs.
a,tqo;d";dz\g 2 3 BOC Mg BOdz dzF 2 bksoe ) dzH d lsfipOo dgbls c
5 wos| | o S fls Oy tOBCHES’ Hs) Skjls. 10 tdfh. 3
COMtejHjdjdd] (shsecOHOsh R dO
1 ok tad g ctrré s MmkOyk ©OBw&lr, fted o
Hdfmudy - fetsdL sh jdz dzd MyOMmilsdz 2 Mz yoO2 o
10EN j B
stclzH 59 § c 70
HAMydy | - S s 59
RIssc tso o o
¢ dzO fy fi
(fts5HS o 8 _ 50 "
Zzmdzts o ( . 40
[ v Mt Oo dzj ded W Colwwdy -
otsL! dBj &3 H Odadz J ofmjn ttOBt £ 3o 26
ZOMmistswh 2 Bsdj dls @O ] - 20
flzj Hize P dj HOdeder j, Mmds. kOB. 20 14 14
vOB. BYWEYdjdas' Ctetej dzvydd C 10 8 6 4 4 8
fetsdLotsHmise j dedesgts beOo gOdL o 2 2 IO
g ) T | = o o g 0
S |o o |oe (5o 5| 80 "o oM 5 M- opt - - -Hon ™,
® s| 3| ® Bo| 8o G’g; S0t tma Mpt AAt Apt Wpt
) o P @ Ig e TR e WP 3u5§
‘i f - 3 ZQ Lg Eg mzm mmn_ o0 comm@”™ "t"p;'d ypo ma ht
- - S| 8|2
"o © < = tdfp. 3. tOmMftejHjdjdd shisEPHOsN dr
— ~ —~ ctrre o 2017 ¢.
IsL60| o - Clsts ftsHlo jeyHOjls kil W¥OCI,
g I E . S MOy jB d kttOo BOIdL Bsd j Mis! .
' 1 0 tsfdzts o Oded orh jmMC OL Odadz
o 50y 5 ° ftejHisdsydls! , vyt YOSkt , o
i <] ' . 3 ftesdLotsHMise j dzdzse s IstcOQo BOI L dBBO
- © Isj Mdeslsj MmowiL d tslsh Enddsksts i dnddzOdsts
Utc 0o BO| o | ~ o By dzs MftesecdztL qictseo Ols ! . lLwo
= ' g5 € | msoycth #8 HiH, dsyds o' hHstedls
< - ° © fotsL ttOMmls;
t oL tew ~ | o fTcOLEWH of fsdzdg” j 3" » ©OB IS,
{L‘I‘Stgdzedli 818 i fdlstsetsor 2 Cd&zOfmfM (§sHS EOMM) E
) ° | TstcOo RO d L .

2 )@t dz

2020 54




Sr1 1 JHRIRT USSR LY 3B l[HU]L RS

0¢dd sBtcOL 503, o tsL d3tsy dgtts B dAf ta g claiftg L dachipjorOdzdzfsteds d f tcOe d
rD oo OCISES S5 H 53 B BcfdaEW | fMdsdOd d' s tewL Od
dsdzdzs 2  BsH j dzd . o dz§lz®k j fisO 3@ dsjj lsifiig § s z@fldss d § wzd OB
dzd d Hd OG tc O 33" Oy jscdzdv 5B | B Mud o Aj)ls OB Isdzd ¢
doOjlfw L OsdMmdisiisr MO O JOds UWOBTREOZ] ¢ MilsOso dw
fMtsB dzs HOIs ddzd dzjls HOdzde §| toj €
T Mz yoj , ZOdesmwh jdg otcjH LHEBStES
prar e dzj isB dzs Hj dzdd 1 tOo d dz, dztsoyfigivls e Is o j
[ ‘ ' 2O fsmdzjHdiecs [ 10] .
RMAtSHW dtL orhjidL zoy j dgdese 5
By dzs MudlOl! fsHAtsH dzj ¢ Odz
foscdesL Jetse Odzd & dfmf sz L 2w fy
Odz0OdzdL © d ftesedesL dqetso Oded W .

SE | wlRrRuls RV L[4 REwd vl RS L]

11 Odz s tsfyls? d BichBIBHEED ajHj O
owdzo Otej] 2019 CEGBHO [ S dzzl igdsideds Oz telgsR L to
o Bo . Mazky B csMmMikHOteisoij 22aAS 2t | Ml @Fs dHEsiILEff O:
“Gef o Yol " o https://www.gks.ru/bgd/free/B04_| O3/IssWWW exe/Stg/d04/34.htm
R LA, - T 2. 102dzdh j o, ¢ . stelza dztse , 1.6.,
sdefdudzdStse O, ;uesadzﬁlsmmqg@mqqzqw.
qt(;tschs)ISHfrbl:ﬁaeJof;@LkEId.%O Ldzj Clstetst dgj G § Isdy
40 15 50 55 50 ss Ctsdsf dzj S Md t sMMd2MEts?2 AjHjOYdd dzO tsfy
Prodicted Values [05% Cont mt fl]a 2 fl]lsa d30lSJ d30l5ql|_J fr]C s 2 d31SH J dZd U tBtSq L &
. 4. OCtOBBO twOfMfj v ddw dzoiots P2 MR b o l$ & off@ &9, 2. R
tdm r4oeeOEEo wohnhd ™ dd® §5 qqidzé?gf? ? ) ® g&f%ﬁgm@mmclwcs
g dzj Htse Ols j dz' dzts, L dzOw amzﬁﬁdsfrﬁzts@teﬁ]lsag tzdsts‘&'tsf lgdzqavv,; tsm;zqus; ls?Ol dwjtedw
pdzdw s Is dzO g’trstschatstr]lsaszdz”@ Istc O o i{ d% d3is o
. BAJHJ O sz{:l ﬁ]_QQ’qG;{d@dZJ ts 2 ts’q(;}stCJ z fnd
dr fobedbL et OddJ . sls 28.12. 2013 (NSMARG dzvw  jHOSyqw) |
1 6sfSY[1RT 6] Mikem] BUjdz 1 jBYdYyd O dO dzs etk O dgP@ Is
cstsdzmMbkzdz' IsOdzls} dzs202D.7 tdxdds HsmMiskzf O:
J dZzOMmlsswh j j 9 tcj dgw Ftese J’“ﬂi‘w‘"""’ w'@rtqrwdscwﬁﬂmqsswgc @i
ktcOo BOdL BO dzO0 dz¥ 8 IsER mmgaaqn;&% - cuBo ]! Jdnde 5o Od

GOH j 3 desfisq, ko jisj dzdzsils @%%@&?%QWB%@L.Qé’“??#
1 OB IO UtGJHUtGdWBdS“dZdQSJ,ﬁ]SIﬁBJ($MHBOB]

BjLtf Omdesfls d d LHBtes9 ! 5G¢I§Z§$ R sl . Q@:mﬁdﬂﬂﬁs@(?dadwsudﬁ
ltesdL o sHMIse j dedz 2 ste0o i3OI |15 &(@}Wﬁ;%n@;ﬁ g Bg‘SdS‘S@‘J“ fr]chszli
Bsd "sets Csddujmse O WOCkBEH %2%)17 g vy dn S /

fsCOL Olsj dz . 6.1 1 t Ru2{00&47u9|30lsdfr]lsdu4fngq’4 Bt

l te0dz0dzdL Jtcso Oo WOCIststgrsis¢ asﬁpﬁaflsﬁafsydzdz@@zéw o j tesW Is dzts i
506 5Ol dL BO, o' wada fawL O ﬂ% li‘zfl%%c?[,@gl gqﬂﬁgﬁdz&“‘s s © g
HOdz! dzj Ahtsifils tots § dad § f 56 dafs LR d%zg %‘éscdztqutstssOdchB f ety
GOfMsky dzj dzdv. [ Hd&OC B, HO)ilgtsO dzw d34tGr[tGJlj'Bd§dzO Co

L O dlsj OB lsdzd € O, tGOBtSlgiBfHd@ls sd@lsao

LOMstcOn 5o Ols misw sl cgzg,ﬁli 2 2“?'5 %@ &Z‘ﬁ%”“‘f“ & Gd!
OB slsdzd € 59 . gdfMmlkj B30 RO gség B & 6a0, | dz C wdzd
or weogdzj dzd j LIsdn dZOtGIZh,JdZCfstOS dL@,@HEfZE;dﬂdZdIs;s;tsthzfr]lsstssOdzq'W

fso s @sea®Mmis 2 dzj dzd W [9 . BRwOds? blzHO .1 . RreLdadj dgdsed®,  wurlz.dz! .M St
ri2medj dej Csbswer 7 % 0 BRHESENS B Af M‘Sh R e W oot
fEBqLoErRlo ) dads 2 500 5O sy fh "t ool v sl d e o g, PO e B
eOL dzd ydz@ ©3d M smMsB ORRd. s LdeI]SBmfﬁ‘gﬁlﬂSf@V@JlS‘ﬁtGdOdZJ ZOv lse jlsfylse j dz
TdMmf sdz' L tse Oded §j Mtej Hlso . H I8 Ol dadzfed’ 2| @O fEESH Ol -z ) [e;dz
Ihsslse jlsMisodj tOBBY)CES 03&% 10"%%@%&?@‘3’%@%&%’%%?3%”
stclzH O, cons_doc_LAW_34683

TddmlselztsOy d, AeEdEe O [ o6  dd Wi O qCEERER GG drdpS | 2
fsBlzujddj d ft. ctsfbnOise j dzdzr 2 , b ddd p dz(850GA68P40

l osOdz0dzd L iotso O d d3j ¥ M Iz se-fpit sledmg@maitufn o t5 B S H dzis d3

Hsfiskzyd j LOC SdzsH Olsj dz' dglz & BOL Iz t A, slstcOMmdzj o1 §
ddzmlstelz¢ ydd, oMy stew y j dad v , nsyjlsmy wsldjlsdls! , yls s

55 T 2 )@dejd _2020



https://cyberleninka.ru/article/n/prognozirovanie-sostoyaniya-proizvodstvennogo-travmatizma-v-elektroenergeticheskom-komplekse-rossiyskoy-federatsii-na-osnove
https://cyberleninka.ru/article/n/prognozirovanie-sostoyaniya-proizvodstvennogo-travmatizma-v-elektroenergeticheskom-komplekse-rossiyskoy-federatsii-na-osnove
https://cyberleninka.ru/article/n/prognozirovanie-sostoyaniya-proizvodstvennogo-travmatizma-v-elektroenergeticheskom-komplekse-rossiyskoy-federatsii-na-osnove
https://cyberleninka.ru/article/n/prognozirovanie-sostoyaniya-proizvodstvennogo-travmatizma-v-elektroenergeticheskom-komplekse-rossiyskoy-federatsii-na-osnove
https://cyberleninka.ru/journal/n/vestnik-yuzhno-uralskogo-gosudarstvennogo-universiteta-seriya-energetika
https://cyberleninka.ru/journal/n/vestnik-yuzhno-uralskogo-gosudarstvennogo-universiteta-seriya-energetika
https://cyberleninka.ru/journal/n/izvestiya-tulskogo-gosudarstvennogo-universiteta-nauki-o-zemle
https://cyberleninka.ru/journal/n/izvestiya-tulskogo-gosudarstvennogo-universiteta-nauki-o-zemle
http://www.consultant.ru/document/cons_doc_LAW_34683/
http://www.consultant.ru/document/cons_doc_LAW_34683/
http://www.consultant.ru/document/cons_doc_LAW_34683
http://www.consultant.ru/document/cons_doc_LAW_34683
mailto:sledmy@mail.ru

Sr1 {RIRtHSRE 1 06UY1 3B l[rHULRS

FACTORS INFLUENCING FORECASTING OF INDIVIDUAL
INJURIES

E.A. Frolova
East Siberian branch of JSC Kaluga Plant Remputmash, Slyudyanka

Work-related injuries, today has a special place in the process of angrisgteReducing injuries is of great importance both for
the employeeand for the employer. Injuries are a comprehensive measure of the use of personal protective equipment, observance of
requirements of safety rules when performing various works, develupofi new technologies and introduction to the process of
new technology.

Annually at the enterprises of the Russian Federation arise traumatic cases, which are caused by various factors. They can be
attributed as purely industrial, and human factorss mpossible to fully protect the employee from accidents, especially when
breaking the rules is purposeful. But, warning, we are somehow arming yourself. Knowing in advance about the possibility of a
accident can make the necessary arrangements, whscime extent will minimize occupational injuries.

For this you need to be forecasting factors that can affect occupational injuries. Among them, such as:

A factors of the industrial environment,
A factors of working conditions,

A experiemce, experienc

A bit of work

A various violations, etc.

Correlation methods will be found relationships between the factors influencing occupational injury indicators, conblogions a
the factors that you should pay particular attention when forming the forecast.

The results obtained in this study will be the Foundation for future scientific work related to the prediction of ocdupationa
injuries, which in turn can be applied to any enterprise of the Russian Federation, as in unchanged and modified, gsmgach com
will have its own specific production process.

Index terms: forecasting, industrial injuries, factors, production process, correlation.
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INFLUENCE OF THE DURATION OF THE ULTRASONIC PULSE
ON THE THRESHOLD VIBRATION INTENSITY THAT LEADS TO
CAVITATIONS IN LIQUIDS WITH DIFFERENT VISCOSITY

R.N. Golykh?, G.A. Bobrova®, V.N. KhmeleV, R.V. Barsukov', D.V. Genné€, D.S.

Abramenko?, V.A. Shakura’, G.A. Titov?, E.V. lichenko®
'BTI AltSTU, Biysk
“Center of ultrasonic technologies of AltSTU Ltd., Biysk

Abstracti The article presents thesults of theoretical studies of pulsed ultrasonic exposure to a threshold intensity leading to
cavitation. A physical and mathematical model is proposed that describes the process of cavitation bubble formation under the
influence of pulsed ultrasound @ti-frequency sinusoidal oscillations modulated by the amplitude of rectangular pulses), which
allows to reveal the dynamics of direct diffusion of a gas dissolved in a liquid into the cavity of a cavitation bubiblalamdiely,
calculate the threshlintensities at which the cavitation bubble begins to collapse, from the duration of the ultrasonic pulse and the
viscosity of the liquid.

Index termsultrasonic pulse, cavitatigmluration, threshold intensity
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