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F KOMITLIOTEPHBIE IIPOI'PAMMBI UL PACHETA ITPOUHOCTHBIX
CBOHCTB MATEPHAJIOR M KOHCTPYKUMH. YACTH |

RAK NPOIPAMMNBLY NPOAYKIMOS, KOMOPBIE MOSYM Brimb HCROTBIORANN ORR BWHOANENIN
JAANUE NO MAKOU QUCYURIUNE KAK CORPOMUBIENUE Mamepuanos. Pacemompennmiic naysmii
COPT mowem ucnorvsosamocn xax Yuebnom  npoyecce, max w0 HaYNKO-
UCCHEAOSAMERBCRON DeRMEABHOC MU cmydenmoe u npenodagamencii

Kuwouesse crosa: conpomuerenue mamepuanos, nayunw CODT, obparosanue, guauveckue
XGPAKMEPUCMUKE Mamepuana.

Hocranoska npoGaembl. Hinkenepnoe O0pasoBanme B TEXHHICCKOM YHHBEPCHTETE
- JI0JDRHO OTPAXATh COBPEMEHHBIE JIOCTIDKEHHS B PAIIHYHKIX TEXHHMECKHX 06MACTHX. Ioyromy
B VueOHBIN npouece HeOOXOAHMO RHOCHTH ONPCACNIEHHBIE KOPPEKTHPOBKI, CBASAHHBLIE ¢
COBEPUICHCTBOBAHHEM  QYHAAMEHTANBHON  MOATOTOBKH CTYICHTOR,  HCHOJILIOBAHHEM
Pe3YALTATOB  NPHKMAAHBIX  HAYYMHBIX  HCCHCNOBAHMIT B o6wenpodheccHOHMILHKIX |
CCLMATLHBIX YHEOHBIX THCUMILTHHAX, BCOCTOPOHHIM NPHMCHEHHEM KOMITBIOTEPHON TeXHHKM
[1 - 7]. Buinonsenne 3TuX 3a1a4 HENOCPEACTBEHHO 3ABHCHT, B NEPRYIO OMEPEh, OT BEIYMX
YHEHBIX BbICLUCH LIKOMBI, AEATENBHOCTH KOTOPHIX NPOXOAMT B KIIOME «EAMHCTHA HAYKH M
o6pasoBanus». OTH BOMPOCHl B ONpenencHHOI MEpe JIODKHBI HAllTH OTpaxeHne M B
NPEnoiaBaHiH TaKUX (QYHIAAMEHTANILHLIX JHCUMIUIMH KAk «CONPOTHBACHHE MATEPHAIORY,
OannM U3 HanpasieHHIT HCNONB3OBAHHS HHPOPMAUMOHHBIX (KOMIBIOTEPHBIX) TEXHOMOMHI
ABASETCS  paspaboTKa M npuMeHenue  yyeGHBIX  nporpaMm B MPEenoAABAHMM
C€CTECTBEHHOHAYYHBIX H  0OmEnpodecCHOHANBHBIX AMCIIHIUIHH. TpuuéMm, OpHEHTHPOBAHE!
Takue y4eOHBIE NPOrpaMMBI HA PasBHTHE HABBIKOB MCCIENOBATENLCKOMN NEATENILHOCTH
CTYII€HTOB.

LHeapto paborsl sBiasioch cuenath KpaTkuil 0030p MMEIOIMXCH KOMITBIOTEPHBIX
fIpOTpaMM H TAKEeTOB MPEAHASHAYEHHBIX IS PACYETA NPOYHOCTHBIX CBOHCTE MATEPHANOB W
KOHCTPYKLHH.

CosznaBas onpeAe/I@HHYIO NPEEMCTBEHHOCTh TPAAMIMORHONO Kypea COMPOTHBIICHUS
MaTepHasIOB H HOBBIX PAa3/le/IOB MEXAHHKH, HCTIONB3YSt HHPOPMALHMOHHBIE TEXHOMOIHH, MOXHO
AobuThes  onmpeaengHHoOro «ydeGHo-HayyHoro» sddexra B npouecce obyuenusn. Takue
yueOHbIe nporpaMMe! paspaboTanbl cOTpYaHUKaMH Kadeapsl «ConpoTHsienme MaTePHANOBR»
MockoBCKOro rocyapcTBEHHOrO HHIYCTPHAIBHOTO YHHBEPCHTETA (npodeccopom B H.
CKONMHCKHM H MHXKEHEpOM-TIporpaMMHCcTOM B.B. Muxaiinossinm).

BerincanrensHas nporpamma COMPOS  sBasercs  yueGuoi nporpaMmoit s
PAacHETHOrO aHanM3a MHOrOCI0MHBIX KOMNO3HTHLIX Ganok. B nporpamme peanmiosan pacudr
KPHBOJIMHEAHOH MITH NPAMONMHEAHON Oanku ¢ IAPHUPHBIMH ONOPaMu NPH HAMPYXCHUW B
CPE/HEM CEYCHHH COCPENIOTOYCHHON CHIOH. PaccMaTpuBalOTCs Clyqan pacuéTa CTaTHUCCKH
ONpEAEUMON 1 CTATHYECKH HeonpeaeauMOil Galok (B T.4. M ¢ yNpyroit cBasnio). OCHOBHOIM
UCJIBIO NpUMEHEHHA yqeOHON nporpamMe! sABIsETCS H3ydeHne ocobentocTeil pacnpeneneHus
HanpsxeHni v aeopMaunit B CeYeHHAX MHOTOCIONHON KOMNOIMTHON Ganku, pacuE LI
AHAIN3 MHOTOC/IOMHBIX KOMMO3HTHBIX GAnok JUist PasjimiHbIX TEOMETPHUSCKUX napameTpos
Ganku 1 pu3ndeckux (Ynpyrux) XapaktepHeTHk MaTepraa,
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warnbaouLero MOMEHTA, norepeynoft  CHibl, Hopma'.:::u::iqm i:;:;ﬁ ;m“"”‘"uom
nepemenieHns, a TaloKe SMOPLL, [loKA3LIBAKONIME NIMEHEH o pmall ,“:p"mm ;
KacaresibHbIX panpskeHni o pBICOTE CeveHH. K%ome 73 o;smupmom I':M m’%‘n
noapoGHbIH MpoOTOKOJI pacuéTa B TexcTooM (hopmate, ITH BO3M OHCTPDYIy1cy

Ha pncy“;‘];jr:pamma nocrpoena  No MOAYJILHOMY [IPUHLIMITY OCHOBHOR Pacu ¥y
KOHCOMBHBIN  MOMYJTb COMPOS 1 GIU-npuiokeHne BEAM, dopmupyiowiee dapy
HCXOIHBIMH JaHHBIMK B JMANOTOBOM PEKUME, 3arnycKanice OCHOBHOM MOJYNb HA cyéy 4
otoGpaxaioiee pesynTarhl pacuéra B rpapMUecKom ¢ TEKCTOBOM PEKUME,
Eie OJMH Clieluann3npoBatibii yueGHbI KOMILIEKC — TENZO, npeanasnanes
KOMITBIOTEPHOIO anaiu3a [I0CKOro HAnpAXEHHOro COCTOAHNA B UCCIIEYEMON TOYKE,
Teopus HanpskénHoro H ne(popMUpPOBAHHOTO COCTOAHUA ABIAETCH OllHuM iy
RiIeHUS MaTepuanos IS BOCHPUATHA CTYAeHTamy,

waubonee TPYAHBIX pasienon CONpOTH
MoaToMy yueOHbIH KOMIUIEKC TENZO MoXker criocoberposath bonee riy6oKkomMy uiyseumeo

Jlis BH3YAIH3ALMH P

9TOrO pasaena.

wie

[111) 1219

Puc. 2. IlpuMep pacyera B Iporpamme COMPOS.
a - Dmopa u3rudaroLero MOMEHTA.
6 -Dmopa nonepeyHon CAJibl

TMistacnusan cna N [HI

1350 : i i { : : : : H : 1 i
i o : } i A : - i
L 1] 128 pIEL 356 s L ' (1] 121679 M17% -t wrst 820

Puc. 3. [lpumep pacyera B nporpamme COMPOS .
a - Dmopa HOPMaJILHO# CHITBI,
6 - amopa nepeMeLeHu

L |
B Carmeas b O el fane

Thamesan e,
Ak p i

5.7 - MOPMRNGHME HANp AN -
Bt = numaiinue I'lp;‘ .:“.r Ty - KACATRAMMLE KanpmeEin

Apgop
Y-MA - KOOpARKATS uﬁr::nwm\ M CRURAAN

H o= WADYMMAN NCRBPKMOCTE, & = BN HAR M09 BEAHOLT
N st/ $7_4/MNA/ & 0ot 1
| "R S T ST e
3 1016 -10.43 1o i h s i
410 e 8.5 - o gy 1
01,1 -10.82 1.0 0.82 -13.00 w.n aa
§ fe 2000 143 0.8 qee At W
& bt -31.32 17.4 DJS -19. % 10,66 i
S 1608 14.50 0.82 -16.2 3.4 ')
23 I 1134 2.82 o i G | L o
a ! soohanl e il g s ‘*M

Puc.4. Tipumep pacuera s nporpamme COMPOS

12

m—

Bionuk Cxipme o,
IyKpalHesKoro HAILOHAILHOTO yHiBepewrery im. B Jlana Ne9(151) 2010 HYactnna 2

1




YaeGno-merojmueckue  uenm HCTIONL3OBAHKA  HTOTO  NIPOTPAMMHOIO  KOMILIeKca
TaKHe:

1) m3yuenne ocHos reopun HATIPOKEHHO-AEPOPMUPOBAHHOTO COCTORHMA;

2) MONeTHPOBAHNE (ORCHIEPUMEHTANLHOTO» UCCICNOBARUSA TIOCKOIO HANPAKENHOTO
COCTONNUA 1O METOAY TEHIOMETPHPOBAHMS,

3) PacuET M AHATNI HA NPOUHOCTS MIOCKOTO HANPAKEHHOTO COCTOANMNA,
B yueGrnom kommrexce TENZO PCAIIHIOBAHBI YEThIpE BapUaHTa paboThi:

1) Monenuposanue IKCIICPUMEHTA 110 H3YHEHHMIO TIOCKOTO HANPAKENHOTO COCTOANUA
€ NCNOALIOBANMEM METONA TEHIOMETPHPOBAHNS:

2) obpaborka IKCTICPUMEHTANBHBIX  IAHHBIX, TOMYHEHHBIX [PH  UCCAEAOBAHMM
fUIOCKOTO HANPSOKEHHOTO COCTOAHMS PEABHBIX 00BEKTOB;

3) pacudT ToHKOCTEHHOrO UHIHHAPA TIPH COBMECTHOM JIEHCTBMM BHYTPEHHErO
AARNCHNA, W3rHba U KpyueHus:;

4) AHANH3 MIOCKOTO HANIPAXEHHOTO COCTOAHUSA 110 WIBECTHRIM KOMTIOHEHTAM.

Bapmanr 1. Monenuposanue skcnepumenTa o M3YYEHUIO IUTOCKOTO HAMpPAKEHHOTO
COCTOSHHSA C HCMOJIB30BAHUEM MeTOA TEH30METPUPOBAHHA.

Al 31010 B BHPTYaNbHOM JKCTIEpUMEHTE PeaNu3yeTcs BOIMOKHOCTS:

1) MHOroBapHAaHTHOrO HarpykeHHd TOHKOCTEHHOTO UAIMHAPA  BHYTPEHHUM
AARICHHEM C ONIHOBPEMEHHBIM €ro U3rMboM M KpydenHeM (reHepalis MHOKECTBA BAPUAHTOR
IUIOCKOIrO HANPSDKEHHOTO COCTOAHMA);

2) pacnosoKeH1s PO3ETKH TEH30AaTYMKA B MI060H ToUKe MOBEPXHOCTH UMIHHAPE M
YCTAHOBKH KaXIO0ro U3 TpEX TEH30ATYHKOB PO3ETKH 110 MOGOMY HanpasieHmio;

3) cHATHA MOKa3aHWil uK(pPoBOro usmepurens aedopmauns (ML) u nepsuunoi
00paboTKH SKCIIEPHMEHTATBHBIX JaHHBIX.

Hudopmauns, nonyyennas B IKCIICpUMEHTE, noaBepraeTca noApobHoi obpaboTke,
KOTOpas BKJIKOYAET CNeAYIOUIHE 3Tallbl.

1. Beruucrienne nedopManuit 1o HanmpaBieHHIO TEH30AaTYHKOB.

2. BelvucneHHe KOMIIOHEHT 1e(pOPMUPOBAHHOTO COCTONHNUS B BeIOpaHHOMN cucTemMe
KOOpMHaT.

3. BeluHCIeHHe KOMIOHEHT HANPAXKEHHOTO COCTOAHMA.
4. OnpezeneHue NONOKEHUs TNABHBIX TIOMMAAOK, TIABHBIX HATPAKEHMH U [IABHBIX
AedopMaliuii Mo KOMIOHEHTaM HAMPAXKEHHOIO COCTOSAHMUA.
5. OnpeneneHne NOJOKEHUA [NABHBIX TUIOMIANOK, [NABHBIX AeopMaimii u
[JIaBHBLIX HAMPSOHKSHMI 110 KOMITOHEHTaM Ae(OpPMUPOBAHHOIO COCTOAHMUA.
6. TI'papuueckuit wu  uucnoBol aHaMM3  MccrenyeMOro HANPAKEHHO-
Ae(popMHPOBAHHOTO COCTOAHHUS.
7. Pac4€r Ha NMpOYHOCTh C MCIIOJIL30BAHUEM TPETBEM, 4eTBEPTON M nATOM TEOPHHK
NPOYHOCTH.
Bapnant 2. O6paboTka OSKCNEPHMEHTATBHBIX HAHHBIX, TONYHEHHBIX MPK
JEAOBAHKH [UI0CKOTO HANPAXKEHHOrO COCTOAHHA PeabHbIX 00BEKTOB,
[Ipy 3TOM 1A MpoBeseHUA BbILIENPHBEAEHHBIX CeMU 3TanoB 06paboTkn BapHanTa
1 npensaputesnbHo gomkHbl GbiTh BBEAEHbI JaHHblE ANA Matepuana oObeKTa, NONOKEHUA
TEHI01ATYHKOB PO3ETKN B BLIOPAHHOM CHCTEME KOOPAMHAT, LIEHbL! JIeICHNs 110 AedopMaumsim
¥ yamenenns nokasanmii UJILL, cooTBeTcTBYIOWUME KaXAOMY TEHIOAATUMKY HA CTYNEHL
Harpyiku.
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Puc.5 - [Tpumep paboTbl KOMTIIEKCA TENZO no Bapuanry |

MoienupoBaHHe KCNEepUMEHTa — a; rpaduHeckas HHTEpIpeTans
pe3ybTaToB pacuéTa — 0

Bapmant 3. Pacuér TOHKOCTEHHOTO UMIMHApAa TPH  COBMECTHOM HehcTBIY
BHYTPEHHEr0 JaB/eHus, u3rubda u Kpy4eHHs. :

[Ipn >ToM obecreumBaeTcs BLIGOpP reOMETPHYECKMX TAPAMETPOB LMIHHAPA, ero
Harpy»XeHHA M aHAIW3 HANpAXKEHHOTO COCTOAHHA B uccaeyeMol TOUKe (BBITIONHEHUE STarop
3-7 obpaboTku BapHaHTa 1).

Bapuantbl 1 1 3 paboTel KOMIUIEKCA MO3BOJISIOT CPABHUBATL SKCTICPUMEHTAIIBHEIE |
TEOPETHUECKME 3HAYEHUs KOMIIOHEHT HanpsuKEHHOTO COCTOAHWA B MCCHEAyeMOH Touke
UHTHHIpA.

BapuanT 4. AHanM3 [UIOCKOTO HampAXEHHOTO  COCTOAHUA 10  M3BECTHBIM
KOMIOHEHTaM.

[Tpi 5TOM BBOAATCS KOMIIOHEHTB! HANPSHKEHHOTO COCTOAHMA W BBITIONHAKOTCA 3Tanbi
4-7 obpabotku BapuaHTa 1.

BoiBoa. Pa3paboTka crieuHanu3MpoOBaHHBIX yYeOHBIX MPOrpaMM W UX NPHMEHEHUE B
yueGHOoM  npouecce  obecreuuBaeT  NPaKkTHYECKYIO  KOMMBIOTEPHYIO  MOMIEPKKY
TEOPETHYECKOr0 Kypca, COMpPOBOXKAAETCA pa3sBUTMEM HABBIKOB pabOTbl CTYASHTOB KAk
NONb30BATENIEH NPOTPAMMHBIX [POAYKTOB, HO € MNEPEHOCOM aKUEHTOB B OOyueHuy Ha
M3y4eHne (UIMYECKMX 3aKOHOMEPHOCTEH peanbHbIX 00BekTOB. Llenbs MPHMEHCHHT
KOMIBIOTEPHBIX TEXHOJOTWH B BHAE Y4YeOHBIX NpOrpaMMm — mOKa3aTh BO3MOXHOCTH H
COBPEMEHHBIC CPEACTBA NPAKTHYECKHX pAacYE€TOB Ha MNPOYHOCThb, HO BbIABHHYThH aHAIN
PacHETHBIX pe3y/ibTaToB Ha mnepefHud nnad. Takum oOpasoM, Hapsiy C OCBOSHHEM
MHGOPMALMOHHLIX TEXHONOTHMH Ha WX OCHOBE, TMpPH BHEAPEHWH TAKMX Mporpamy §

ofpa3zoBare/ibHbIl NpoLece, pemaercs 3axaua YCHJIEHHS ME)KEHEPHOM NOArOTOBKN CTYASHTO!
B KOHKPETHOH npeameTHoil obacTu.
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Ilpogedenuti kopomkuil 02180 npoepam COMPOS | cneyianizoeanozo yu606020 KoMMIEKCY
TENZO sk npozpamuux npodykmie, fKi MOXCYme Oymu GUKOPUCMAHT ONA GUKOHAHHA 3a60aHb RO MAKil
Qucyunaini ax onip mamepianie. Posenanymuu nayxoéuti COPTBEP modice 6ukopucmogyeamucs sx 6
yuboeomy npoyeci, max i OnA HAYKOE0-00CAIOHOI IANLHOCIMI CMydenmi6 i 6ukaaoaxis.
: Kniouosi cnosa: onip mamepianis, nayxosuu COPTBEP, ocsima, ghisuuni xapakxmepucmuru
Mamepianis.

THE NEW COMPUTER PROGRAMS FOR CALCULATION OF DURABILITY PROPERTIES
OF MATERIALS AND CONSTRUCTIONS. PART 1

The brief review of the programs of COMPOS and specialized educational complex TENZO is
conducted as software which can be used for implementation of tasks on such discipline as resistance of
materials. The considered scientific SOFTWARE can be used both in an educational process and for
‘research activity of students and teachers.

Key words: Strength of Materials, Research SOFT, education, physical characteristics of the
material
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