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=N AKTYAABHOCTb U3YUEHUS ﬁ
S —— VUEBHOU AUCHUIAUHBE

== '
YcTaocTh M HW3HAIIMBAaHUE — HAWOOJIEe OIMACHBIE JUIi COBPEMEHHBIX MAIlIUH
noBpexaaromue spiaeHus: 10 90 % oTkazoB 00ycioBieHO umu. I[losTomy
U3YUYECHUE YCIOBUM W 3aKOHOMEPHOCTEM W3HOCOYCTAJIOCTHBIX ITOBPEXKICHUMN
MMEET OOJIBIIIOE MPAKTUYECKOE 3HAYEHHUE: MOBBIIMIEHUE KOHKYPEHTOCHOCOOHOCTH,
pecypca, HaJIe)KHOCTH M 0€301MaCHOCTH Han00JIe€ OTBETCTBEHHBIX CHCTEM MAaIllUH
U O0OpyIOBaHUsI MPU OJHOBPEMEHHOM CHIKCHHUM 3aTpaTr TpyAa, CPEACTB U
MarepuaioB B cepax MPOU3BOACTBA M SKCIUTyaTallUU. B ca3u ¢ omum 8aiCHbIM
ABNAEMCS U3YUeHUe OCHO8 mpubdopamuku — pazoena MexaHuku, HanpasieHHo2o
Ha u3y4eHue U3HOCoYCMaloCMHO20 NOBPENCOEHUS U PA3PYUEHUS CUTIOBLLX CUCTEM
mMawuH u o0bopyoosanus. llo3HaHWE YCIOBUH M MEXaHHU3MOB MPOTEKAHUS
YKAa3aHHBIX MPOIIECCOB JIACT KJIIOY K YNPABICHUIO UMHU M IO3BOJAECT 00ECIEYUTH
ONTHUMAaJIbHBIN (C TEXHUKO-S’KOHOMHYECKOW TOYKHM 3pPEHHUSA) PECYpC KOHKPETHOM
CUJIOBOM cHUCTEMBI. [l03TOMY BakHO, YTOOBI B Mpolecce OOy4YEHUsS CTYACHT
OCBOMJI METOJIbI paCUYETa U MPOCKTUPOBAHUS MEXAHUYECKHUX CUCTEM C YUYETOM KX
pPEAIbHOTO B3aWMMOJCHUCTBHUS, @ TaKX€ MOJYYHJ HEOOXOAUMBIE IMPAKTHYECKUE
HaBbIKM TIPU ONPEJCICHUH OCHOBHBIX XapaKTEPUCTUK HU3HOCOYCTAJIOCTHOIO
MTOBPEKICHUS.




LIEAU 1 3AAAUM { ii
YUYEBHOU AVICHHHMITAVHBE ,

Ilenv oucuyunaunvt — GOpMHUPOBAHUE Y CTYIACHTOB IMPEACTABICHUS O
KOMILIEKCHOM MOAXOJ€ K OLIEHKE M MPOTHO3UPOBAHUIO JOJTOBEYHOCTHU
1 HaJIE)KHOCTHU TPAHCHOPTHBIX CHJIOBBIX (TPpHOO(MATUUECKUX) CUCTEM I10
BOXXHEHIIIUM KPUTEPUSIM pabOTOCIIOCOOHOCTH, PAa3BUTHE U 3aKPEIJICHUE
aKaJeMHUYECKHX U COLMAIbHO-TMYHOCTHBIX KOMIIETECHITHM.

OCHOBHBIMH  3a0auamu  OUCUUNIUHBL  SIBISIOTCSA:  BBIpaOOTKa
KOMILUIEKCHOTO TMOJX0/la K aHaJIu3y pabdOTOCIOCOOHOCTH CHUJIOBBIX
CAUCTEM  THNA  KOJIECO-PENbC,  II€MKa  KOJICHBAJIA-IOIIUITHUK
CKOJIbKCHUSI W T.II., HABBIKOB 3KCIIEPUMEHTAIILHOTO MCCJCIOBAHUSA U
PAacd€THOM  OICHKM  M3HOCOYCTAJOCTHBIX  IIOBPEXKICHHM  Ha
COBPEMEHHOM YPOBHE.



TPEBOBAHNA K YPOBHIO OCBOEHMA
N EPKAHUA FHOU AMCHHUAHAITHBI

=

B pezynomame usyuenusi oucyuniunvl CTyICHT JOJKEH 3aKPeNnuTh U Pa3BUTh
cinenyrome akagemuueckue (AK) u coumanbHo-a1uuHocTHBIE (CJIK) koMmereHum,
IpPEAyCMOTPEHHBIE B 00pAa30BaTEIbHBIX CTAHAAPTAX:

- AK-1 ymeTh paboTarh CaMOCTOSITENIBHO M MOCTOSSHHO MOBBIIIATH CBOM
npoeCCUOHATBHBIN YPOBEHb;

- AK-2 yMeTh IpUMEHSITH MOJYYEHHBIE 0A30BbIE HAYYHO-TEOPETUUECCKUE 3HAHUSA IS
pElICHUsI HAyYHbIX W MPAKTUYECKUX 3a7a4 B 00JIACTH CO3AaHUS U
COBEPIIEHCTBOBAHUS MHHOBAIIMOHHBIX TEXHOJIOTUM;

- AK-3 ymeTh OCyIIEeCTBISATh KOMILUIEKCHBIM MOJIXO/I K PEIICHHUIO TPOU3BOJACTBEHHBIX
pooJIeMm;

- AK-4 BiiageTs MEXIUCIUILUIMHAPHBIM MOIXOIOM MPHU PEIICHUH MTPOOJIEM;

- AK-5 BitazeTs 0a30BbIMU TEOPETUYECKUMU 3HAHUSIMU U IPUMEHSTh UX JJISI
pEIICHUS] HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- AK-6 Bi1aieTh CUCTEMHBIM U CPABHUTEJILHBIM aHAJIU30M, & TAKKE
MCCIIENOBATEIILCKUMHU HABbIKAMU;

- CJIK-1 uMeTh CmoCOOHOCTh K COIMAIIbHOMY B3aUMOACHCTBUIO U MEXKIIUYHOCTHBIM
KOMMYHUKAIUSM;

- CJIK-2 ymeTh paboTarh B KOJJIEKTUBE.



/7\  TPEBOBAHWS K YPOBHIO OCBOEHUS
A EPSKAHVA VUEFHOM ACITUTIATTHDI

=B pesyibmame usy4eHus OUCYUNIUHb] CTYIEHT A0JKEH 001aAaTh Cle 1y OIMMH
npodeccruoHaabHbiMU KoMneTeHIusamMu (1K), nmpexycmMoTpeHHbIMU
00pa30oBaTeIbHBIMM CTaHAAPTAMH :
- ITK-1 aHanu3upoBaTh U OLICHUBATh COOPAHHBIC JJAHHBIE;
- IIK-2 aHanu3upoBaTh COCTOSIHUE U JTUHAMUKY OOBEKTOB JICSITEILHOCTH C
HCIIOJIb30BaHUEM HEOOXOAMMBIX METOJIOB M CPEJICTB aHAIIM3A;
- IIK-3 mopenupoBaTh UCCIEAyEMbIEC IPOLIECCHI;
- IIK-4 pa3pabarsiBaTh TpOrpaMMbl U METOAMKH MPOBEICHUS UCCIEI0BAHUN;
- IIK-5 aHanu3upoBaTh pe3yabTaThl HCCIEAOBAHUS U pa3padaThIBaTh MPEITI0KEHUS
10 UX MIPAKTUYECKOU peaIn3alny;
- IIK-6 paboTrarh ¢ Hay4YHOM, TEXHUUYECKOM U MaTEHTHOMN JIUTEPATYPOM;
- IIK-7 peanu3oBbiBaTh HA MIPAKTUKE COBPEMEHHBIE OAXO/bI K OpraHu3anuu
Hepro’HPeKTUBHOCTH (HYHKIIMOHUPOBAHUS MAIIIWH;
- IIK-8 BBISABIATH MPUUUHBI OTKA30B Y3JI0B U arperaroB MallliH, BECTH UX YUET,
pa3pabaThIBaTh NPEAJIOKEHUS 110 UX IPEAYITPEKICHUIO;
- ITK-9 npoBoauTh UCCIEA0BAHUS ONTUMHU3AIMU PECYpCa MAIIMH, 00CCIICUCHHUS UX
JIOJITOBEYHOCTH 34 CUET UCHOJIb30BAHUS HOBBIX KOHCTPYKIIMOHHBIX U
AKCIUTYyaTallHOHHBIX MAaTEPUAJIOB, & TAKIKE UCITOIb30BaTh 3()(PEKTUBHBIE TEXHUKO-
HKOHOMUYECKUE MOJXObI K 00ECIECUCHUI0 PEMOHTONPUTOAHOCTU U COXPAHIEMOCTH
MAIIWH.
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TPEBOBAHNA K YPOBHIO OCBOEHMA
EPKAHUA FHOU AMCHHUAHAITHBI

J{1s npuooperenus npodecCuoHaaIbHbIX KOMIIETEHIIUM B pe3yJIbTaTe N3yUYCHUS
JTUCHUILUIMHBI CTYACHT 0JIKE€H 3HATD:

1=

KOMILUIEKCHBIN MOJIXO0/1 K aHAJIU3y Pa00TOCHOCOOHOCTH CUJIOBBIX CUCTEM THIIA
KOJIECO-PEJIBC, MICHKa KOJICHBAIA-MOAIIUITHUK CKOJIBXEHUS U T.11.;

METO/Ibl TUITMYHBIX U3HOCOYCTAJOCTHBIX UCIIBITAHUM C MPUMEHEHUEM
MH(POPMAIMOHHO-YIIPABISAIOINIECH CUCTEMBI, IIOCTpOeHHOU Ha 0aze [IBOM;
METO/IbI SKCIIEPUMEHTAIBHOTO ONPEACICHUS BAXKHEHIIINX XapaKTEPHUCTUK
COITPOTUBJICHUS U3HOCOYCTATIOCTHBIM MOBPEKACHUSIM;

METOJINKY aHaJIN3a PUCKA;

MPUHIIUIBI IOCTPOCHUS aIrOpUTMa yIIPaBJICHHUS MPOIECCaMu
M3HOCOYCTAJIOCTHOIO TTOBPEXKICHUS CUIIOBBIX CUCTEM pEaJIbHBIX MAIIIWH;

YMeETh M ObITh CIIOCOOHBIM:

i

o

CTaBUTh U MPAKTUUECKHU peIIaTh MPOCTEUIINE 3a/1a4l PaCYETHON OLIEHKHU
JOJITOBEYHOCTH TUITUYHBIX CHIJIOBBIX CUCTEM C YYETOM MHOTHUX M Pa3HbIX
(haKTOpOB, BIAUSIONIMX Ha (DOPMUPOBAHUE UX TEXHUUYECKOIO PECYpPCa;

[ IPKCIEpUMEHTAJIBHO OIPEACISATh BAXKHEUIIINE XapaKTEPUCTUKN COMPOTUBIICHUS
HU3HOCOYCTAJOCTHBIM MOBPEKICHUSM.
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HexkoTtopsie cropripusbl TpuOO(paTuKy.

OO0BbemMHOE pa3pyllieHUE: cTaTUKa (COMPOTUBIICHUE MAaTEpPUAJIOB).

MeTonbl U3HOCOYCTATOCTHBIX UCIIBITAHUMN.

OO0BbEMHOE HArpyKEHHUE: MEXaHUYECKAs YCTAIOCTh.

[ToBEpXHOCTHOE MTOBPEKACHHUE: TPEHUE U U3HOC TTPU CKOJIBKEHUH.
[ToBEpXHOCTHOE MTOBPEKIACHHUE: TPEHUE U U3HOC MTPU KAYEHHUH.

Tpenue B cuioBoit (Tpubodarnyeckoil) cucTeme.

OCHOBHBIE 3aKOHOMEPHOCTH U3HOCOYCTAIOCTHBIX MTOBPEKICHUN: TTPAMOU U
0OpatHbIil 3QPEKTHI.

DHepreTuyecKkasi TeOpus NpPeAeIbHBIX COCTOSIHUN TPUOODATUYECKUX CUCTEM.
MexaHn4eckre COCTOSTHUSI TpPUOO(aTUUECKUX CUCTEM.

J10JITOBEYHOCTh TPUOO(DATUIECKUX CUCTEM.

[IpunHinnbl pacyeta TpuOOPaTUUECKUX CUCTEM: OMPEACIEHUE pa3Mepa
MOINIEPEYHOT0 CEYEHHU S, ONPECICHUE TUIONIA I KOHTAKTa, BEIOOp MaTepuralia,
TpeOoBaHUs K KO3P(PUIIUEHTY TPEHUS, PECYPCHOE MTPOCKTUPOBAHNE,
MPOEKTUPOBAHUE C YUETOM HAJICKHOCTH.

KauecTBo, puckK, 0€3011aCHOCTS.

YrpapieHne TpoeccaMmu N3HOCOYCTAIOCTHOTO OBPEKICHUS.



OCHOBHBIMHM MeTOAAMM (TEXHOJOTMSAMH) OOyUYE€HHS, OTBCYAIOIIMMHU LEIAM
WU3YUYCHUS JTUCLIUTUIMHBI, SIBJISIFOTCS:

- TEOPETUKO-UH(OPMAITMOHHBIN:

YCTHOE IIEJOCTHOE H3JI0KEHHE Yy4yeOHOro Marepuaja B (opme pacckasa,
OOBSICHEHHUS, HAUCKYCCUH, KOHCYJIBTUPOBAHMS, JIEMOHCTpauuud (B TOM 4YHCIE C
HCTO0JIb30BAHUEM COBPEMEHHBIX MYJBTUMEIUNHBIX CPEACTB);

- TIOMCKOBO-TBOPYECKUM:

TBOPUYECKUM JMAJIOT, aHAJIW3 KOHKPETHBIX CHUTyalluid (OOBIYHBIX, HETUIIMYHBIX,
POOJIEMHBIX );

- KOHTPOJIbHO-OIIEHOYHBIN: YCTHOE BBICTYIIJICHHE, MOJATrOTOBKa pedepaToB, YCTHBIN
OITPOC, TECTUPOBAHUE, 3AYET.

Memoowvl camocmosamenvHou padoomel:

- yIpaBisieMas CcaMOCTOsITeIbHAasE paboTa, B TOM YMCJIE€ B BHJAEC BBIINOJHEHHUS
MHIWBUIYAIBHBIX PACUETHBIX 3aJJaHUK C KOHCYJIBTALUAMU IIPEIIOIABATENS;

- TOArOoTOBKa pedepaTroB 110 HHAUBUAYaJbHBIM TE€MaM, B TOM UYHCIE C
HCIIOJIb30BAHUEM ITATEHTHBIX MAaTEPUAJIOB U HAYYHO-TEXHUYECKOM JINTEPATYPHI;
-YTE€HHUE, KOHCTIEKTUPOBAHMUE.



AUATHOCTUKA ﬂ
KOMIIE THY =4

OneHka y4eOHBIX JOCTHIXKEHHH  CTYOE€HTa MPOM3BOAUTCA IO
JIECITUOAJUILHON MIKAJIE.

JUUIs OIEHKH JOCTMIXKEHUM CTYACHTOB MCIOJb3YETCA CIEAYIOIIAN
AUATHOCTUYECKUHA HMHCTPYMeHTapuM (B CKOOKax — Kakue
KOMIIETCHIIAM IIPOBEPSIOTCS):

- BBICTYIUICHHC CTYICHTA HaA KOH(I)CpCHL[I/II/I I1O0 ITOATOTOBJICHHOMY
pedepary (AK-1, AK-2, AK-5, CJIK-1, CJIK-1, TTK-1, TTK-6);

- TIPOBEACHUE TEKYIIUX KOHTPOJIBHBIX OIPOCOB IO OT/ICIHHBIM TeMaM
(IIK-1 -I1K-9);

- 3amura j1adopaTOpHBIX padOT M BBINOJHEHHBIX Ha MPaKTHYECKHUX
3aHATUAX MHAMBUAYaldbHBIX 3aganuil (AK-2 —AK-5, CJIK-1, IIK-5,
IIK-7 — IIK-9);

- cgaua 3aueta no gucumimmHe (AK-1 - AK-4, I1K-5, I1K-6).



JlabopaTopHbIii TMPAKTUKyM HMEET I[eJib IPUBUTH CTYJCHTAM HAaBBIKA MO
SKCHEPUMEHTAILHOMY  ONPEAECICHUI0O OCHOBHBIX XapaKTEPUCTUK H3HOCOYCTa-
JIOCTHOTO MOBPEXKICHUS, TO3HAKOMUTh UX C COBPEMEHHBIMHM MAIlIMHAMU U METOJIaMU
M3HOCOYCTAJIOCTHBIX UCIIBITAHUM.

1. CTenapl 111 KOMIIEKCHBIX UCTIBITAHUM: YCTPOWCTBO U MPUHLIMUIIBI PAOOTHI.

2. DKCIIEpUMEHTAJIbHOE OMPEACTICHUE XapaKTEPUCTUK COMPOTUBIICHUS
MEXAHUYECKOU YCTAIOCTH.

3. DKCIEpUMEHTAIIbHOE OINPECICHNE XapaKTEPUCTUK COMPOTUBICHUS KOHTAKTHOM
YCTAJIOCTH.

4. DKCIIEpUMEHTAIIbHOE OIPECICHUE XapAKTEPUCTUK COTPOTUBIICHUS KOHTAKTHO-
MEXAHUYECKON YCTAIOCTH.

5. DKCEPUMEHTAIBHOE ONPEACICHUE XAPAKTEPUCTHUK CONTPOTUBJIECHUS] (DPUKIIMOHHOU
YCTAJIOCTH.

6. DKCIEPUMEHTAIBHOE OMPEACICHUE XaPAKTEPUCTUK COMPOTUBICHUS (DPUKITMOHHO-
MEXAHUYECKON YCTAIOCTH.

7. YcrpoiicTBo B padota MamuH cepuun CH.

8. Mudopmammonno-ymnpasisitomias cucrema (MYC): npuHUMIBI MOCTPOCHUS U
pabora.
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1. ITocTpoeHne KpUBOUM U ONPEAECITICHUE XaPAKTEPUCTUK COMTPOTUBIICHUS
MEXAHUYECKON YCTAIOCTH.

2. IlocTpoeHue KpUBOU U ONIPEACICHUE XAPAKTEPUCTUK CONMPOTUBIICHUS KOHTAKTHON
yCTaJOCTH.

3. [TocTpoeHune KpUBOM U ONPEAECITICHUE XaPAKTEPUCTUK COMTPOTUBICHUS KOHTAKTHO-
MEXAHUYECKON YCTAIOCTH.

4. TlocTpoeHrEe KPUBOU U ONIPEICIICHUE XaPAKTEPUCTUK CONMPOTUBIICHUS
(PUKIIMOHHON YCTAJIOCTH.

5. IlocTpoeHue KpUBOU U OIPEACICHUE XAPAKTEPUCTUK COMPOTUBIICHUS
(PPUKIIHOHHO-MEXaHUYECKON YCTAIOCTH.

6. O1eHKa HaIeKHOCTU MO CTATUCTUYECKUM JIAHHBIM M U3BECTHOMY 3aKOHY
pacnpenesneHusi HapaOOTKHU 10 OTKAa3a.

7. IIpuHLIMITBI IPOEKTUPOBAHUS TPUOOPATUUECKUX CUCTEM:

@) MO OTJEJIbHBIM KPUTEPHUSIM;

0) IO KPUTEPUSIM U3HOCOYCTAIOCTHOTO MOBPEKICHUS.




TTPUAOZKEHINE A

YUEHBIE-OTPUBOPATUKE

SCIENTISTS ABOUT
TRIBOFATIGUE



Tpubogpamuka - >mo cepvésro.. He 83aumHoe enusiHue
¢akmopos, a 83aumodelicmaue s68aeHUll — 80M YMO u3ydaem

mpubogamuxa.
JI. A. CocHOBCKMA, Tpodeccop, ZOKTOP TEXHUIECKUX HAYK (CeHTIOPH,1993)

Tribo-fatigue... it is serious. Tribo-fatigue studies interaction of

phenomena rather than mutual effect of factors.
L. A. Sosnovskiy, Professor, Doctor of Technical Sciences (September, 1993)

...MMmenHno e Benopyccuu podunacy u ycnewHo pa3susaemcs
Hosass Hayka - mpubopamuxka, o0duH u3 Haubosee

nepcnekmueHblX pasaeﬂoe MeXaHUKU.

K. B. ®ponos, Buie-npe3ugeHt PAH, akagemuk PAH u AHB, npodeccop, moktop
TeXHU4YecKux Hayk, [epoil Couumanncrtuyeckoro Ttpyzaa, gupekrop HMuHcrturyTta
MaimHoBegeHust uM. A. A. braronpasosa PAH (cenTsibps, 1993)

... It is in Belarus where a new science was born - tribo-fatigue -

one of the most perspective fields in mechanics.

K. V. Frolov, Vice-president of the Russian Academy of Sciences, Academician of
the Russian Academy of Sciences and the Belarusian National Academy of
Sciences, Hero of Labor, Professor, Doctor of Technical Sciences, Head of A. A.
Blagonravov Institute of Machine Studies of the Russian Academy of Sciences
(September, 1993)



...boavwas Hayka denaemcs e Tomene.... C uHMceHepHOU mMouKu
3peHus ~ mpubogamuka  bazupyemcs ~ HA  u3ydeHuu
83aumodelicmaus 21eMeHMo8 MexaHu4eckux cucmem. MmeHHO
amo e3aumodelicmgue u onpedeisem 6 KOHEYHOM cueme
HadexXcHOCMb KAk Y3708, MAK U MAWuHbl 8 Uejaom. Imo
3Ha4Yum, 4mo Mbl yxodumM om mMpaduyuoHHO20 pacyema
omdenbHblx demaneli u nepexodum K paciemy U

KOHCMpPyupos8aHUIO mexaHu1eckux cucmem.
M. C. Boicouxkmii, Bune-npe3uaeHT AHB, akagemuk AHB, npodeccop, moxtop

TeXHUYeCKUX HaykK, naypear [ocygapcrBenHbix npemuiit CCCP u BCCP, rnaBHbIi
koHcTpykTop 10 "benaBToMA3" (ceHTs16pB, 1993)

... Great science is made in Gomel. From the engineering point of
view, tribo-fatigue is based on the study of the interaction of
elements of mechanical systems. It is this interaction that finally
governs the reliability of both parts and a machine as a whole. It

means that we seize making calculation for each specific element

but start making calculation and designs of mechanical systems.
M. S. Vysotsky, Vice-President of the Academy of Sciences of Belarus,
Academician of the Academy of Sciences of Belarus, Professor, Doctor of
Technical Sciences, General Designer of the Industrial Group “BelautoMAZ’,
Laureate of the State Prize of Belarus and the USSR (September, 1993)



:

...Hoeas Hayka, mpu60g6amu1<a... no3eojium npasujibHoO
KOHCmMpyuposamb omeemcimeeHHble Y3J1bl MAWUH u

coopyxceHuul.

B. T. Tpomenko, akagemuk HAH Ykpaunsi, npodeccop, ZOKTOp TEXHHYECKUX
HayK, maypear locymapctBenHeix mnpemuii CCCP u YkpauHbl, AupeKTOp
WucturyTa npobiem npounoctu HAH Yikpausst (uionb, 1995)

. A new science, tribo-fatigue... will allow critical units of

machines and structures to be properly designed.

V. T. Troshchenko, Academician of the National Academy of Sciences of Ukraine,
Professor, Doctor of Technical Sciences, Laureate of the State Prizes of the USSR

and Ukraine, Head of the Institute of Problems of Strength of the National

Academy of Sciences of Ukraine (July, 1995)

... [pubogpamuxa yxce carymcum — u 6ydem cayxncums a00IM.

A. B. KyxapesB, 3amecTuTenb HayajbHUKA YTNpaB/ieHUss 00pa30BaHUs, HAYKH,
Ky/JIBTYPbI M couanbHOM 3ainTel Kabruueta MunuctpoB Pecriy6nuku benapych

' (uroHb, 1995)

... Tribo-Fatigue has already been serving and will serve people.

i A V. Kuharev, Deputy Dhief of Education, Science, Culture, Social Protection
Department of the Cabinet of Ministers of the Republic of Belarus (June, 1995)
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..Tpubogpamuka, kak Hayka, no gceli sudumocmu, 3atimem ce0€
Mecmo 8 00HOM U3 HOBblX HANpasjeHull, KOMOpPblM 3aAHUMAemcs
cecodHa u Pocculickas akademus Hayk, u akademuu Hayk dpyaux
eocydapcme... Omo HanpasjeHue 6KjlOHdem meopuro, Hu3uKy,
XUMUIO, MexaHuky kamacmpod, 6ezonacHocmb u Memodsl

3awumebl... Om mexHO2ceHHbIX GGClplﬂj u Kamacmpogﬁ.

H. A. MaxyToB, yieH-koppecnioHzeHT PAH, npodeccop, ZOKTOp TeXHUYECKUX HayK,
3aB. OTJI€JIOM MTPOYHOCTH, pecypca u 6e3onacHoct UMAIIL um. A. A. BraronpaBoBa
PAH, mpencegatens CoBeta MIC mo YC mo mpobremMaMm mpeaymnpexaeHus |
JIMKBUJALIAY YPE3BbIMANHBIX CUTYALIUH (CeHTAOPE, 1993)

... Tribo-fatigue as a science most likely will hold its place in one of
the new trends, in which the Russian Academy of Sciences and the
Academies of Sciences of other countries are engaged... This trend
includes: physics, chemistry, the mechanics of catastrophes, safety
and protection methods. Its aim may be formulated briefly as
follows: the elaboration of methods, means, criteria and ways of

protection against technical accidents and catastrophes.

N. A. Makhutov, Corresponding Member of the Russian Academy of Sciences,
Professor, Doctor of Technical Sciences, Head of the Department of A. A. Blagonravov
Institute of Machine Studies of the Russian Academy of Sciences, Chairman of
Scientific Council of the Ministry of Emergency Situations of Russia (September, 1993)




O TPUBOPATHUKE

UBODATKIRE

...0JMo HoBoe HAay4YHOe HanpasJjeHue 3a dea decamuniemus c80e20
cywecmeosaHus dokasano O2pOMHYIKO HAYYHYHKO U npakmu4eckKyro
SHAYUMOCMb npO6Jl€.M u3yi1eHusi KOMnJji1eKCcHoeco g3aumodeticmaus
9/1eMEHMOB8 8 MeXaHU4eCcKUX cucmemax u mMemoaoos ynpasJjeHus ux

nogpexcodeHusMuU...

II. A. Butassp, akagemuk HAH benapycu, akagemuk Mexxaynaponnoit AH EBpasuuy,
JOKTOP TEXHUYECKHX HayK, mpodeccop, 3acay)XeHHbIH JesaTenb Hayku PB, mepBbrii
3amecturtens [Ipeacenarens [Ipesuamnyma HaunonaneHot Akagemun Hayk benapycu
(uros1B, 2005)

...For two decades of its existence this new research trend has
proved great scientific and practical significance of the problem of
studying complex interaction of elements in mechanical systems

and methods of their damage control...

P. A. Vityaz, Academician of the National Academy of Sciences of Belarus,
Academician of the International Academy of Sciences of Eurasia, Professor, Doctor of
Technical Sciences, Honored Scientist of the Republic of Belarus, First Vice-Chairman
of the Presidium of the National Academy of Sciences of Belarus (July, 2005)
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...PoxcdeHue Hosoll Hayku ciywaemcs He mMak 4acmo 8 Hawe
8pems, NO3MOMYy OHO, HECOMHEHHO, CcOCmasjsem 4ecmbs 041
nobozo e2ocydapcmea... Pecnybnuxka benapyco saeasemcs
koablbenvio mpubopamuku. Imo 6bL10 NPU3HAHO KPYNHLIMU

YHeHbIMU HAWEe20 8pemMeHU.
B. H. Crpakes, npodeccop, ZOKTOP PU3UKO-MATEMATUIECKUX HAYK, MUHUCTP
o6pasoBanust U Hayku Pecy6muku benapycs (uiosnb, 1995)

..The birth of a new science happens not so often nowadays,
therefore it is, undoubtedly, a credit to any state... The Republic
of Belarus is the cradle of tribo-fatigue. It was acknowledged by

the great scientists of our time.

V. I. Strazhev, Professor, Doctor of Physics and Mathematics, Minister of
Education and Science of the Republic of Belarus (July, 1995)
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HpO6ﬂ€Mbl passumus GBUGQUOHHO-KOCMUHCCKOlj mexHuku, amomHou
IdHepcemuku, mexHukKu ocs8oeHus OKeaHa, 2]1)/60KUX Heap 3€.MJ1U,
co3daHue UCKYCCIMBEHHblX CyCcmaeos, KJjaanaHoe cepaqa, pa3iuvHblX
Op2dHOB HeloeeKd U M usomHbsblx, padsumue npomsvlwieHHoOCmu Cpeacme
8bICOKONJIOMHOU Maz2HUMHoOU 3anucu, nossiweHue HaOdexcHOCMuU HOBbIX
NoxKoJleHUll MawuH Uu MexXaHu3mMos, nosesiweHue KH,ZI, movHocmu u
6e30nacHOCmMu MmMecHO CB8A3dHbl C ypoeHem 3HAHUU 8 mpu60Jzoeuu,
Koppo3uu, ycmajaocmu, € noOHuUmaHuem f61eHul npu OaHOGPGMeHHOM

npomekaHuu yKa3aHHblX Npoyeccos — 8 mpubokoppogpamuxe.
10. H. Ipo3noB, mpodeccop, JOKTOP TEXHUYECKUX HAYK, akaZeMuK Akagemun KocMoHaBTHKY,
3aB. otzmenoM MHcTHUTyTa MalnHOBeieHust UM. A. A. biaronpasosa PAH (uroHb, 1995)

...The problems of the development of aircraft-cosmic equipment, atomic
energetics, engineering facilities for conquering the Ocean, deep entrails
of the Earth, the creation of artificial joints, heart-valves, different organs
‘'of man and an animal, the industrial development of high density
magnetic recording, the improvement of reliability of a new generation of
machines and mechanisms, raising the efficiency, accuracy and safety are
closely linked with the level of knowledge in tribology, corrosion, fatigue,
with an understanding of the phenomena of the above-mentioned
processes which occur simultaneously. This direction may be called

tribo-corro-fatigue.

Yu. N. Drosdov, Professor, Doctor of Technical Sciences, Academician of the Academy of
Cosmonautics of Russia, Head of the Department of A. A. Blagonravov Institute of Machine
Studies of the Russian Academy of Sciences (June, 1995)



Pazsumue  mpubogamuku eedem Kk  8HedpeHUI U
cmaHdapmu3ayuu memodos KOMNJIEKCHbIX
U3HOCOYCMAN0CMHbIX ucnvlimarull... Koeda cneyuanucmut 6ydym
2080pUMb HA 00HOM, CMAHAAPMU308AHHOM $3blKe, Mbl CMONCEM
npasuibHo U 6bicmpo  8HeIpAMb 8 NPOMbIWIEHHOCMb
| pe3ynibmamsl  Hogeliwux pa3pabomok no mpubogpamuke u

noJjiyddms om HUX pedJjibHYyHro omaaqy.
B. H. Kopeumikos, npencenarens Komurera no craHaapTyhsalnivd, METPOJIOTHUM U
~ cepruduraiiuu Pecriybnvku benapycs (ceHTsi6pb, 1993)

...The development of tribo-fatigue brings about the introduction
and standardization of methods of complex wear-fatigue tests.
When experts will speak on one, the standardized language, we
can correctly and quickly introduce in the industry results of the
newest workings out on tribo-fatigue and receive from them real

return.
V. N. Koreshkov, Chairman of the State Committee on Standardization, Metrology
and Certification of the Republic of Belarus (September, 1993)




...Ipubogpamuka - amo Hosblll u 6ypHO passusarowutica pazde
mexaHuku, a kypc «OcHo8bl mpubogamuku» HeCcKOoNbKO Jiem
Ha3ad enepevle 88edeH 8 YyuebHble naaHbl benl'Yla Jdns
MexaHuveckux cneyuanvHocmell. K Hacmosawemy epemeHu
co3daHO  npakmuyvecku  noJjHoe  yueGHO-memoduyeckoe
obecneueHue 3moeo Kypca... M3noxncenue Hogeliwux docmudxceHull
Hayku 8 pamkax y4ebHotl ducyunaumsl «OcHogbl mpubogpamuku»
HEeCOMHEHHO cnocobcmayem nogblWeHUN YPO8HS N0020mMOoBKU

uHMceHepog-mexaHukos 8 beal'YTe.

B. HU. Cenbko, npodeccop, JOKTOp TEXHUYECKHUX HAyK, peKkTop bemopycckoro
rOCYZApCTBEHHOTO  YHUBEPCUTETA TPAHCIOPTA, 3aCay)XeHHbIH  PabOTHUK
ob6pasoBanus Pecniy6iviku Benapych (ceHTSIOpB, 2002)

... Tribo-fatigue is a new and a rapidly developing branch of
mechanics... Some years ago the course “Fundamentals of
Tribo-fatigue” was introduced into the curriculum of the BelGUT...

By now necessary text-books have been published dealing with the
course. The presentation of the latest achievements of the science
in the framework of the subject contributes undeniably to the

improvement of training level of future mechanical engineers.

V. 1. Senko, Professor, Doctor of Technical Sciences, Honored Scientist of
Education of the Republic of Belarus, Rector of the Belarusian State University of
Transport (September, 2002)
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...npakmu4eckoe 3Ha4eHue HOBOU HAyKu eecbma cywecmeeHHo... OHa
noseosisiem 6 npedelbHO KOpPOMKUe CPOKU npou3gecmu ucciedogaHue
Xapakmepucmuk mamepuanos, Odemanel, Y3108 U  UeJblX
KOHCMpyKyuil..., ONMUMU3UPOBAMb UCNOAb308aHUe OA0PO2OCMOAWUX
mamepuanoe u KOHCmpykyuli npu npouszgodcmee u3denutll, 4mo
f615emcs 3HAYUMbIM CMOUMOCMHbIM (akmopom. B npunyune, ecau
KOpomko 2080pums 0 mpubogpamuke, Mo CMbICA 3MOU HAYKU U Hawell
pabompl... 3akn04AeMcsi UMEHHO 8 3MOoM npeumyujecmee: KOHMpPOJib,

onmumu3sauyus, YCKOpeHHble ucnbvlmaHus

B.A. JXmaiinuk, reHepanbHbiii gupektop [10 «[omcenpmair», KaHIUZAT TeXHUYECKUX HaYK,
3acmyXeHHbIN pabOTHUK MpoMbIiieHHocTu Peciyonvuku benapycs, /laypear ['ocymapcrBeHHOM
npemuu Pecriy6nvku Benapych (0KTss6pb, 2006)

...the practical significance of the new science is quite essential... It allows
one to study characteristics of materials, parts, units, and entire
structures in extremely short time and to optimize the use of expensive
materials and structures when fabricating articles that is a crucial cost
factor. In principle, if to say briefly on tribo-fatigue, the essence of this
science and our work... is exactly in this advantage, i. e. control,

optimization, and accelerated testing.
V.A. Zhmailik, General Director of PG Gomselmash, Ph.D., Honoured Worker of Industry of
Republic of Belarus, Laureate of State Prise of Republic of Belarus (October, 2006)
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Pesynemamsi, nosydeHHble 8 mpubogpamuke, oboeawarom MHo2ue
paszdenbl MexaHUKU — MexaHuky degopmupyemoz2o meepdo2o mena,
meopuio ynpyeocmu, NpukadoHyl0 MeXaHUuKy, MexaHUKy KOHMAakmHOo20
83aumodeticmaus, mpuboiozuto, MexaHuUKy YCmaaoCmHO20 pa3pyweHus
u m.0. ... Kpome mMo2o, ocHosonojazarwue udeu mpubopamuku danu
MONMOK K pazeumulo HOoeblx obnacmeti 3uaHus (kak, Hanpumep,
MmexaHomepmoduHamuku). HakoHeu, Henb3s He ommemumb uHmepec k
mpubogamuyeckum udesM 2yMAHUMAPHLIX HAYK, U npexcde 8cezo0
¢gunocopuu

M. A. )XXypaBkoB, npodeccop, JOKTOp TEXHHYECKUX HayK, MEPBBIA MPOPEKTOP
Benopycckoro rocysapcTBeHHOTO yHHUBepcuTeTa (OKTIOpb, 2010)

The results obtained in Tribo-Fatigue enrich many branches of mechanics
— the mechanics of solids, elasticity theory, applied mechanics, contact

mechanics, tribology, mechanics of fatigue fracture etc. ... in addition, the
basic ideas of Tribo-Fatigue gave impetus to the development of new areas
of knowledge (such as mechanothermodynamics). Finally, we should note

the interest in Tribo-Fatigue ideas by humanities, especially philosophy.

M. A. Zhuravkov, Professor, Doctor of Physical and Mathematical Sciences, First
Vice-Rector of the Belarusian State University, Head of the Department of
Theoretical and Applied Mechanics of the Belarusian State University (October,
2010)




Ecnu yuecmwv, umo npoyeccwl uznoca u ycmaiocmHulx nOBPeNCOeHUl ... UMerOm Mecmo U 8
OUONIOCUYECKUX — CUCMEMAX, JO02UYHO — CO2NACUMbBCA...C  PACULUPEHHBIM — ONpeoeleHuem
mpuboghamuku KaxK Hayku 06 uU3HOCOYCMANOCMHOU 0e2padayuul Jr0ObIX CULOBbIX CUCTEM, 8
MOM YUCLe JHCUBLIX U Pa3yMuviX...Ipubogamuxka 6 Kakou-mo cmeneHu CHOCOOHA
npemeH008amsv Ha Ppoib  UHMespupyrwel HAyKu O uYelogeke, Ko20d 80 BHUMAHUE
NPUHUMAEMCSL 8eCb KOMNLEKC 8ONPOCOE...HAUUHAS OM POHCOEHUS. U 3AKAHYUBASL CMEPMbIO U
oasice npoodremamu 3anpeoesbHulX  COCMOAHUU... 3HameHameneH mom @Gakm, 4mo
mpuboghamuka 8 makom ceoem cmamyce oeiaenm NOnblmKy Npeoooiems  OeCamulemusimu
Gopmuposasuiutics 8 Heopax UHOYCMpuaibHo2o obujecmea Kynvm mexnuku. OHa
803podKcoaem Kyibm 4elno8eKd, 2080ps Npu 9MOM O HOPMANbHLIX U HEeHOPMANbHBIX VCIOBUSX
JHCUBHU, O NPoOIeMe PelaMEeHMAYUU HCUSHEHHBIX HA2PY30K U NPOMUBOOEUCIEUL HACPY3KAM,
006 ycmanocmu u 001208e4HOCMuU, 0 00Ope u 3ie.

A.A. JlazapeBuy, kaunuaat Guiocockux Hayk, 3aM. aupekropa MactutyTa dhumocodpuun
HAH benapycu (1999)

If we take into account that the processes of wear and fatigue damage... take place in
biological systems, it is logical to agree... with the extended definition of Tribo-Fatigue as the
science of wear-fatigue degradation of any active systems, including the living and
reasonable beings... Tribo-Fatigue is able to some extent to apply for a role of integrating
science of man, when account is taken of all the issues... ranging from birth and ending with
death and even problems of transcendent states... It is significant that Tribo-Fatigue in this
respect makes an attempt to overcome the cult of technology that has been developing in the
midst of the industrial society for many years. It revives the cult of man saying in this case
about normal and abnormal life conditions, problems dealing with vital loads regulations and
counteraction to them, about fatigue and life time, good and evil.

A.A. Lazarevich, Ph.D., Vice-Director of the Institute of Philosophy of the National
Academy of Sciences of Belarus (1999)



Cpeou npooyKmusHbuLX uoell, pa3zeusaemvlx 8 pycie OPUSUHAIbHOU HAYYHOU OUCYUNTUHBL —
mpuboghamuku, — ¢yHoamenmanibHoe npeocmasieHue 0 NoBPeHcOAeMOCMU CUucmem u
mobonvimuas konyenyusi L-pucka. Mcxo0s uz moeo, umo pocm cmenenu nospercoeHHoCmu
cucmembol Heus0eNCHO eedem K ee 2ubenu, 0enaemcs 8bi800, YUMo 980JIOYUSL CUCMEMbL NO
NOBPENCOEHHOCMU 8 KOHEYHOM cueme «nepepacmaemy 6 360/0YUI0 hopmuposanuusi HOGbLX
cucmem. B smou cea3u npeonodiceHo 88ecmu npeocmasieHue o 2ucmepesuce 38010YUL,
KOMOPbLUL ONUCHIBAEM «HOBYIO» JHCU3HbL NPOOYKMO8 pacnada «cmapwvixy cucmem. Omciooa
gblmeKaem me3uc Cywecmeo8anuss 08yX cmpameutl 380I0UUL, KOMOPbL bazupyemcs Ha
ROCMYIAMax 0 CMpemieHun Cucmem K MakCUMAaibHou bezonachocmu u Hyneeomy pucky. Ho
eciiu npupood, NOOOOHO 4eno8eKy, ucnogedyem cmpamecuro pucka u 6e30nacHocmu, mo He
ModiceM i Mbl NPeOnosioNCUMsb, Ymo OHA 001addem 3a4amikamu mo2o, Ymo 6 ciayyae ¢

yeno8ekom 0003HaYAemcs NOHAMuem p(lS’yM?

A. H. CnackoB, nouneHt, kaHauaar (puiaocockux HayK, cTapliuii Hay4yHbIH cOTpyZHUK HMHcTuTyTa
¢unocopun HAH benapycu, Ilpencemarens HayyHoro cemuHapa «®Pumocodckre MpoOIEMBI
ecTecTBO3HaHM U TexHUKM» MHCcTHTYyTa prnmocodun HAH Bemapycu (2012)

Among the efficient ideas developed in the unique scientific discipline Tribo-Fatigue there is a
undamental idea of systems damage and a curious concept of L-risk. Based on the fact that
the growth in the degree of systems damage inevitably leads to its ruin the conclusion can be
drawn that the evolution of the system regarding damage eventually «overgrowsy into the
evolution of new systems formation. In this connection the concept of hysteresis evolution is
introduced that describes a «newy life of the products decomposition of the «oldy systems.
Hence it follows there exist the two strategies of evolution which are based on the postulates
of the system quest for maximum security and zero risk. But if nature much like a man
professes the risk and security strategy, then cannot we assume that it possesses something

embryonic that in the case of man it is denoted by the notion of reason?

A.N. Spaskov, Docent, Ph.D., Senior Researcher of the Institute of Philosophy of the National Academy of
Sciences of Belarus, the Chairman of the Scientific Seminar «Philosophic Problems of Natural History ans
Technology» of the Institute of Philosophy of the National Academy of Sciences of Belarus (2012)



...XOmMsA  0esImenbHOCmMb  JHCUBO2O opecarHusma, ydumosledsd €20
C/IOJHCHOCMb U BbICOKUIL YPOBEHDb CmpmeypHO-dD/HKl/;MOHCUZbHOlZ
opeaHUuzayuu, HeElab3sAd ceecmu K nPosA6JIEHUIO 00bIYUHBIX 3AKOHO8 QbMS’MKU u
MEXAHUKU, 6 mpu60qbamw<e NOJIOANCEHO HAYANIO HOBbIX MCCJZ€006aHMZ:Z,

ACUUPAIOWUX — HAUWU npeocmasieHus 0 OUanNeKmu4ecKux
3AKOHOMEPHOCMAX JICUSHU U OMKPHIBAIOWUX NEePCHEKMUBY HOBbIX
n00X0008 NpuU pazpadbomre Meponpusimull N0 COXPaHeHUro U NPooleHU

IHCU3HU YelloeeKd 6 onpeOereHHblx YCloeUAX €20 oouUmanus.

A.M. Kuens,, mpodeccop, TOKTOp OMOIOTHYECKHX HayK, 3aB. Kadempou ['omenbckoro
MEIUIMHCKOTO HHCTUTYTA (1998)

...one cannot reduce the activity of the living organism with its
complexity and high level of structural and functional organization to
the manifestation of ordinary laws of physics and mechanics. And yet
Tribo-Fatigue initiated new studies that enhance our notions of the
dialectical laws of life and open up the prospect of new approaches in
the development of measures for conservation and prolongation of man's

life in certain conditions of one’s habitation.

A.l. Kienya, Professor, Doctor of Biological Sciences, Head of the Department of Gomel
Medical Institute (1998)



