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FORECASTING OPERATION OF TECHNOLOGICAL EQUIPMENT
IN THE PRESENCE OF DEFECTS

KHARLAMOV llya Evgenievich
assistant
VALEEYV Sergey Ildusovich
PhD in Technical Sciences, Associate Professor
Kazan National Research Technological University
Kazan, Russia

Using the finite element method with the help of the ANSYS software package, the analysis of the effect of a
defect of the base metal of the «stratification» type, depending on its depth, on the possible safe operation of
technological equipment has been carried out. According to the research results, it was found that stratifica-
tion does not have a significant effect on the bearing capacity of the equipment, as long as it does not spread
locally.

Key words: defect, finite element method, operation, accident, service life.

AHAJIN3 TOIMOJIOI' U JIOKAJIBHBIX CETEN

CAXHO Buranuii BuktopoBuu
MarucTpaHT
INPOKA3OBA Kanna BuranbeBHa
MAarucTpaHT
OI'BOY BO «JloHCKOM rocyaapCTBEHHbIA TEXHUYECKUM YHUBEPCUTET»
r. PocroB-Ha-/{ony, Poccus

B nacmosuyee epems ocnosnas nompebHocms 06wecmsa — smo ungopmayus. Xpanenue, nepeoaya u usme-
Henue uHpopmayuu uspaem 6OILULYIO POTb 8 HCUSHU KANCO020 Henosekd. M nosmomy ces136 mexncoy aiodb-
MU, OP2AHUBAYUSAMU, CIMPAHAMU QONIHCHA ObIMb OLICMPOU, HAOEHCHOI.

KnroueBble ci10Ba: xpaHenue, HH(GOpMAaIIKsi, TOMOJIOTH, JIOKaJIbHAs CeTh, HHPOPMAITHOHHAS O€30MacHOCTb.

A KTyaJIbHOCTh BBIOPAHHOW TEeMbI 00YCIOB- s aHanm3a OKaJbHOW CeTH paz0epeM Kak-
JIeHa TeM, 4TO OJarojaps pocTy Koiuye- Iy TOMOJOTHIO CETH OTAEIbHO. Tomosorus cetu
CTBa MEPCOHANBHBIX KOMIIBIOTEPOB, YBEINYHBA-  TPEACTABISIET COOOW OMUCAHUE PACIOIOKCHUS
eTcs M KOJIMYECTBO aBTOMATH3MPOBAHHBIX pa-  KakIOro y3ja u coequHeHus B cetd [2]. Ha man-
0ounx mect. TeM caMbIM yBEeIUYHMJIACh 3HAYU- HBI MOMEHT CYIIECTBYET MHOXKECTBO pa3Jindy-
MOCTB JIOKQJIbHBIX BEIYUCIIUTEIHHBIX CETEH. HBIX TOMOJIOTUH ceTH (PUCYHOK 1).
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Tonomnorus mmHa WM 0o0IIAsl MIMHA TPEIO-
Jaraer MCIoJb30BaHUE OAHOro Kaleins, K KOTO-
pPOMY TIOCIJIEAOBATENILHO IMOAKIIIOYAKOTCS OCTAJb-
HbIe paboune Mecta. ITpuHIIMN pabOTHI TaHHOW
TOTOJIOTUU 3aKJII0YAETCs] B UCIOJIb30BaHUU 00-
niero kabenss BceMH paboOYMMM MECTaMH IO

90000

a)

r)

)

ouepenu (pucyHok la). OtmpaBieHHbIE CO00-
IOEHUA HOPUHHUMAIOTCA U IPOCITYHIHMBANOTCA
KaXXAbIM pa60‘lI/IMI/I MCCTOM, IMOAKIHOYCHHBIM K
9TOH CeTH, MOCIE U3 MOTOKA OTOMPAIOTCS HYXK-
HBIC COO6H.ICHI/IH, aJAp€COBAaHHBIC IJId OHIPCIAC-
JIeHHOU paboueii cTaniuu [4].

SRS ER

e)

Pucynox 1. Tonmosoruu ceru: a) 001uas mMuHa; 0) KOJIbLO; B) MOJHOCBA3HAS;
r) 38e31a; 1) 3Be3aa ¢ LIY; e) npeBoBuaHasn

JlaHHasi TOMOJIOTHUS WMEET CIIEAYIOUIUe J0-
CTOMHCTBA:

— JIETKasi HaCTPOMKa;

— MPOCTOTA MOCTPOCHUS U JCIICBU3HA;

— BBIXOJl U3 CTPOS HEKOTOPHBIX PaboYuX MecT
HE BJIHMSIET Ha pabOTy BCEH CETH.

Henocratku Tonosioruu:

— HapylUIeHHE IEJIOCTHOCTU Kalemnsi MpuBO-
JISIT K BBIBOAY U3 CTPOSI CETH;

— CIIO)KHOCTB MOMCKA HEUCIIPABHOCTEH.

Tomonorust KoJbIIO MpEArnonaraeT, 4ro pa-
Ooune MecTa TOJKJIKYCHBI IOCIEA0BATEIBHO
JIpyr K JPyry U o0pa3yrT 3aMKHYTOE KOJbBIIO
(pucyHok 106). ITpuniun paGoTsl 3aKJI0OYAETCS B
nepenaye TaHHBIX OT OAHOro paboyero Mecra K
JIpyroMy W Tak mo kpyry. Kaxmoe pabouee me-
CTO paboTaeT KaKk MOBTOPUTENH K CIEAYIOIIEMY
pabouemy Mmecty [3]. Ilpu momydueHHn TaHHBIX
KOMIIBIOTEP MPOBEPSIET, KOMY OHHU MpeaHa3Ha-
YEeHBI, €CJIM ITO JIaHHBIE ISl HETO, OH OCTaBJISIET
ux cebe W He MmepeAaeT, eciau He JUIL Hero, oH
nepenaeT Janbliie Mo Kpyry.

JlocToMHCTBA KOJIBIIEBOM TOMOJIOTHH:
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— JIETKOCTh YCTaHOBKH;

— OTCYTCTBHE JIOTIOJHHUTEIBHOTO 000pya0-
BaHWS,;

— ycToiunBass paborta 6e3 OombIIOro masue-
HUS CKOPOCTH IepeAauyd JaHHBIX IpU 3arpy-
KEHHOCTH CETH.

Henocratku:

— BBIXOJI U3 CTPOS OJHOro paboyero Mmecra,
BJIMSIET Ha BCIO Pa0OTOCIIOCOOHOCTH CETH;

— CJIO’KHAsl HACTPOMKA;

— JIOJITUM TIOMCK HEHCITPABHOCTEM.

Tonosnorus MOJHOCBSA3HAS 3aKJIOYAETCS B
TOM, 4YTO Kaxaoe pabodee MeCTO HaIpsMYIO
CBSI3aHO C JPYTUM B TOM ceTu (PUCYHOK 1B).

[TIpenmy1iecTBa MOJHOCBSI3HON TOMOIOTUU:

— BBICOKAsI HA/IE)KHOCTB;

— MPOCTOTA AUATHOCTUKH.

Henocratku:

— HaJM4yue OOJBIIOro Ynciia TOPTOB I CO-
€IMHECHHS CO BCEMHU PabOYMMH MECTaM;

— BBIZICJICHUE OTACIBbHOM  AIEKTPUUYECKOM
JIMHUY CBSI3H;
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— BBICOKAsl CTOUMOCTb CETH;

— no0aBJieHNe UJIH YAaJIeHUEe HOBBIX Y3JIOB.

Tomonoruss 3Be3na mpencTaBiseT coOoM
MNOJKIIOYEHHE KakJoro paboyero mecra K He-
KOEMY UEHTPAJIBHOMY YCTPOMCTBY, 3TO MOXET
OBITh MapIIPYTH3aTOP HJIM KOMMYTAaTop (pucy-
HOK 1T). [leHTpansHOE yCTpONCTBO MpeaHa3Ha-
YEHO JUIsl YIpaBJIEHUs ABUKEHUEM IMAaKETOB B
ceTu (pucyHok 1x).

IIpn Oompumx pazMepax KOMIIAHUM MOXKHO
O00BEJMHUTH BMECTE HECKOJIBKO TOIOJIOTUH 3BE3-
Jla, B pe3ysbTaTe Yero MOJy4uTCs CETh C JIPEBO-
BUIHOW Tomosioruel (pucyHok le). Tomomorus
3B€3/la B HACTOSILLIEE BpeMsl IIpUMEHsIETCS Haubo-
JIee YacTo MPH MOCTPOCHUH JIOKAIBHBIX ceTeld [5].

OTO NPOU30ILIO U3-3a €€ JJOCTOUHCTB:

— BBIXOJI M3 CTPOS OJHOr0 pabouero mecra
HE OTpakaeTcsi Ha paboTe Bcel ceTH;

— JIETKOCTh TIOJIKJTFOYEHHS] HOBBIX PA0OYMX MECT;

— JIETKUM TIOMCK HEUCIIPAaBHOCTEHN B CETH;

— MPOCTOTa HACTPONKH.

Opnako, Kak U mMo0asi TOMONOTHS, «3BE3/1a
HE JIMILIEHA HEOCTaTKOB:

— BBIXOJI U3 CTPOS LIEHTPAJIbHOI' O YCTPOICTBA
MIPUBEIET K BBIXOAY U3 CTPOsI BCEU CETH;

— JIOTIOJIHUTENBHBIE 3aTPaThl HA 000PYI0BAHHE;

— YUCIIO pabOYMX MECT OIPaHUYEHO.

[Tpoananu3upyeM Tpu Hambosee 4acTo MpHu-
MEHSIOIIMECS TOIOJOTUU: 3BE€3/1a, KOJIbLO U
MOJTHOCBsI3HAs (Tabmuma 2).

Tabauya 1

XAPAKTEPUCTHUKHU TONOJIOT U BRIYMCJIUTEJIBHBIX CETEH

Tomomorus
XapaKkTepUCTUKH
3Be3na Komabno IMomaocBsA3HAA

CToMMOCTh pacumpeHus He3nauurenpHast Cpenusis Bricokas
[IpucoenuHenne abOHEHTOB [TaccuBHOE AKTHBHOE AKTHBHOE
3ammTa OT OTKa30B He3snauntenpuas | He3naunrenpHas Bricokas
Pasmepn1 cucteMsl JlroObIe JIroObIe JlroObIe
3alMIIEHHOCTh OT MPOCTYIIMBAHUS Xoporast Xoporuas He3naunTenpHas
CTOMMOCTD MOAKIIOYEHUS HesnaunrenvHast | He3naunrtenbHas Bricokas
IloBenenne cucTEMBI TP BEICOKUX

A P Xoporiee YnoBi. Xoporiee
Harpyskax
Bo3mokHOCTE paboThI B peaibHOM

Ouenp xopouast Xopomas Xopomas

peXUME BpEMEHHU
PasBoaka xabOens Xopomas Ynosi. Xopomas
OO6cnyxuBaHue OueHp xopolee Cpennee Cpennee

Vs3BUMOCTh IIpeACTaBisieT coboi crmaboe
MECTO y3Jla WJIM CETU B LEJIOM WJIM €ro OTIellb-
HBIX IPOIPaMMHBIX KOMIIOHEHTOB, KOTOpbIE OY-
OYT UCIOJb30BaHbl 3J0yMBIIUIEHHUKOM IS
peanu3anuu aTtakd. B OoNbpIIMHCTBE ciydaeB
CTaHJAPTHOM CHUTyallMd HAJM4YWE YS3BUMOCTEHN
OOBSICHSIETCSI HEKMMH OLIMOKaMH B IPOrpaMM-
HOM Koje uiu KoHpurypanuu [1]. OcHOBHBIE
yrpo3bl TOIMOJIOTMH JIOKAJIbHBIX BBIYMCIUTENb-
HBIX CETE€H MOYKHO pa3Je/IUTh Ha JIBE IPYIIIbL:

1. Texuuueckue yrpo3sl:

1.1. OmmbKxu mporpaMMHOro 0beceyeHHUs.

1.2. D0S- u DDoS-artaku.

1.3. Bpenonocusie I10.

1.4. ITpumenenue cauddepos.

2. YenoBeueckuii GaxTop:
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2.1. HenoBoabHBIE COTPYTHUKH.

2.2. lllnmnonax.

2.3. Huskas kBaym hukaus.

Tonosorus 10KajabHON CETH MPEICTABIISAET CO-
0Ol OJIMH M3 CaMbIX BaXHBIX (haKTOPOB, BIIMSIO-
IMX HAa MPOU3BOJUTEIBLHOCTH YCTPOMCTB. YK€
ceifyac craju MOJXOIUTh K BOMpOCY BbIOOpa TO-
nojoruii ceru Oosiee TBOPYECKU, KOMOUHHUPYS
pasubie Tonosioruu. [Ipu mocTpoeHnr JOKaIbHON
CeTH Ba)XHO MMETh MPE/ICTABJICHUS O MpeuMyIie-
CTBE M HEJJOCTATKE Ka)K/I0I TOIMOJIOTUH.

Ho cambIM Ba)KHBIM KpUTEpHUEM BBIOOpa TOMO-
JIOTUH SIBISIETCSI HE TOJIBKO TpeOOBaHUE MOJIb30Ba-
TENs K POU3BOAUTENBHOCTH, HO TaK K€ OIOJIKET,
BO3MOYKHOCT MOJEPHHU3ALIMU U OrpaHUYEHHUE B
yXe UCIOIb3yeMbIX YCTPOICTBAX.
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At present, the main need of society is information. Storing, transferring and changing information plays an
important role in the life of every person. And therefore, the connection between people, organizations,
countries must be fast and reliable.

Key words: storage, information, topology, local area network, information security.
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B nacmosawee epems 6onpoc o 6ezonacnocmu napoell pacmem ¢ Kanicobim 2000M U CHAHOBUMCA 6ce boiee
akmyanvhbiM. B pesyniemame npecmynieHull 310YMbIUIEHHUKA CMPAOaom KoMmepyecKue npeonpusimusi.
CompyoOHUKU U KIUEHMbl HeCYm MamepudiibHble U MOPANbHblE YObIMKU, MAKUe KAK Kpadica OeHeHCHbIX
cpeocms u pacnpocmpanenue nepcoHarbHol uHGoOpMayulL.

KaroueBbie cioBa: nHboOpMalMoHHas 0€30MaCHOCTh, MapOIib, EJIOCTHOCTh, KOHPUACHIIMATIBHOCTD, 1 0-
CTYITHOCTb.

I I anbornee 4acTo 00HEKTAMU MPECTYMHUKOB  MH(POPMAIIMOHHON 0€30MacHOCTH, HO U TEXHH-
CTaHOBATCS HE TOJBKO OOBIYHBIC MOJIb30- UYECKH MOATOTOBJICHHbIE. Ha NaHHBII MOMEHT
BaTeNM, KOTOPbIE MJIOXO 3HAKOMBI C OCHOBAaMM  yrpo3bl KHOepOe30MacHOCTH HaxoAsATcsd He
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