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M.N. bapmun

JIMHaMuUKa CUCTEMBI MaTEpUAJIBHBIX TOYEK M TBEPAOro Tesa (4acts [V) ¢ permenusamu 3a1aq
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KoHcriekT nieknumit opueHTHpoBaH Ha 00beM Kypca 10 102 9acoB /ijisl CTYIeHTOB
TEXHOJIOTOB PA3JIMYHbIX CHELHATbHOCTEN.

Kparkuil KOHCIIEKT JIEKLIMIA IO TEOPETUUECKON MEXAHUKE C BKJIIOUEHUEM IIPUMEPOB PELEHHU s
THUIIOBBIX 33/]a4 [0 BCEM TeMaM Kypca.

CocrapieH Ha 6a3e aHaIM3a JIEKLUIA KypCOB TEOPETUYECKON MEXaHHKe /TS psifia TEXHOJIOTUYe-
CKHMX BY30B Pa3JIMYHBIX HalpaBJIeHUH. SIBIsIeTCS OCHOBOM U1 OCBOEHUS CTY/IEHTaMU MHKEHEPHBIX
JUCLMIUIMH, Takux Kak “ConporuiieHre marepuaio”, “Teopus MexaHM3MOB U MalvH”~, “Iletanu
MaivH”, “IloqbeMHO — TPAaHCHOPTHBIE YCTPOKCTBA U JIp.

Muxaun MBanosuu bapmun poguicsa B ropone Jlennnrpane 15 auBapsa 1948 roma. OxoHumi
Jlenunrpaackuii TexHonornyeckuii MHCTUTYT (Texuuueckni yausepcurer) B 1973 rony. Unxenep
XUMUK-TEXHOJIOT (XMMUSI U TEXHOJIOTUSI BBICOKOMOJIEKYISIPHBIX coeluHeHuit). bonee 8 ner mpous-
BOJCTBEHHOTO OIbITA (OPraHMYECKUIA CUHTE3 Ha MOTYTIPOMBIIUIEHHBIX YCTAHOBKAX 110 CUHTE3Y HOBBIX
OPraHMYECKUX COEJVHEHUN). 3aKOHYMII aCIUPaHTypy B cpok B 1985 romy. Kangupar xummuueckux
HayK (XMMHS M TEXHOJIOTHSI T€TePOLIMKIMYECKUX COEIMHEHM). YIOCTOMH 3BaHus JoueHTa B 1985

rofmy.
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TeiicTBurenbHbIA yien Hulo-Mopkcekoii akagemun Hayk (1995-1998 rr.), COpOCOBCKHi JOLEHT
(2001, 2002), naypear npemun «I'pant Cankt-IlerepOypra» (2002). C 1972 roga 3aHumaeTcs Hayd-
HOW JIeATeNIbHOCThI0. ABTOp Oosiee 180 HayYHBIX M METOIMYECKHUX TPYJOB (B TOM 4YucCie 3 MOHOTpa-
¢uit, 2 0630pa , 22 U300peTeHNs1), aBTOP U COABTOP 5-U TEXHOJIOTHIA.

ABTOp caiita http://www.teachmi.ru/ — oOy4eHue XUMHUH Ha BCEM MPOTSKEHUH STOTO Mporiecca
OT IIKOJIBI 10 acnpaHTypbl. Ha caiite OyayT npeuioxkeHbl aBTOPCKUE JIEKITUA ¥ KHUTH TI0 XUMUH,
BIOCJIEICTBHH TI0 BCEM TpeaMeTam 1,2 Kypca yHuBepcuTeTa. MoXHO pHOOpPECTH HEKOTOPbIE peak-
THBBI, KYIIUTh JIMLIEH3UM HA HOBbIE TEXHOJIOTUH B 00JIaCTH XUMUH. B HacTosiiee BpeMst padoTaer Ha
Kaenpe TeopeTryeckon U npukiagHoi xumun CankT-IlerepOyprckoro rocyjapcTBEHHOTO YHUBEP-
CHUTETa TEXHOJIOTUH U TU3aiiHa B JOJKHOCTH JIOLICHTA.



http://www.teachmi.ru/%20
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,HI/IHaMI/IKa CUCTEMBI MAaTEPHUAJIBHBIX TOYEK U TBEPAOIo TejIa

JIEKIIMA 1



M. U. Bapmun. «Teopernueckas mexanuka. Yactp 4. [IuHaMHMKa CUCTEMbI MATEpUAJIbHBIX TOUYEK W TBEPAOIO TeJjla C pellie-
HUSIMHU 33/1a9»

[TonsiTe cucTtemMbl MaTepUAIbHBIX TOYEK; CBS3M, HaJlaraeMble Ha CUCTeMY (BHEIIIHUE U BHYT-
PEHHUE); CTerleH! CBOOOMBI “S” pa3IMIHbIX MEXaHUIECKUX CUCTEM.

Cucrema MaTepyaIbHBIX TOYEK — 3TO COBOKYITHOCTB JIF0OOr0 nX ymcna (i=1:n, mpudem n), pac-
cMaTpuBaemasi B COBMECTHOM JIBUKEHUHU.

[TpumepoM MOXKET CITyKUTh JII0Oast 3B€3/JHAsI CUCTEMa, HAITPUMeEp, COMHeuHast. MaTepuasibHbie
touku (M.T.) , T. €. ToukH, Macca “m” KOTOPbIX U3BECTHA, BKJIIOYaEMbIe B MEXaHUYECKYIO CUCTEMY
(M.C.) moryT OBITb CBSI3aHBI MEXIy COOOI0 pa3nuHbIMU cBs3siMi BHYTpU M.C. Takue cBs31 Ha3bl-
BAIOT BHYTPEHHUMH CBA3SIMU.

B ciyuae, korga M.C. umeer ToJbKO BHYTPEHHUE CBSI3H, €€ JBUKEHUE B TPOCTPAHCTBE HUUEM
HE OrpaHMYEeHO U TaKas CHCTeMa Ha3bIBaeTcsl cBoOoaHOM. B yactu I — kuHemaTuke paccMaTpuBaeTcst
BOIIPOC O YHUCJIe CTeTleHel CBOOO/IBI CBOOOIHON HeM3MEeHsIeMoM CUCTeMBI ¢ (“1 =1-n") HeorpaHWYeH-
HBIM YHCJIOM “n” MaTepuasibHbIX TouyeK. Tam, Gasupysch Ha Beipaxenun S=3n-K, rae “K” — uncno
BHYTPEHHUX CBfI3ed, Mbl IPUXOIMIN K BBIBOLY, YTO cBOOOAHOE abcomoTHO TBepaoe Teno (T.T.)
umeeT S = 6 crerneHeit CBOOObI U AJIs1 ONMCAHUS €70 MEXAaHUYECKOTo TIepeMEIICHH s B TPOCTPAHCTBE
HY)KHO COOTBETCTBEHHO O KMHEMATHYECKUX YPABHEHWH NBIIKEHHS. 3aJaueil JMHAMUKUA TBEPIOTO
Tesa OyJeT BBIBECTH 3TH ypaBHEeHUs1, Oa3upysch Ha U pepeHIInaIbHbIX YPABHEHUSX ABWKEHUS U
uHTerpupys ux. Cesasu, Hanaraembie Ha M.C. MOTYT OBITh KaK CTallMOHAPHBIMU (HEM3MEHSEMbIMH ),
Tak U opHoctopoHHuMu. Hanpumep (Puc. 1.1.) B ciiydae “A” TOYKM CHUCTEMBI CBSI3aHBI KECTKUM
HEBECOMBIM CTEPKHEM ITOCTOSIHHOM JJIMHBI “I”= const. B ciiyuae “B” oHM Bs3aHbI IPYKUHOM, KOTO-
past MOXeT MeHATh cBoWo JuIMHYy “I” mop neiictBueM BHemHUX cuil “Fe”, neiicTByomumx Ha cucTeMy,
Y 3Ta CHCTEeMAa reOMeTPHYeCKH U3MEHsIeMasi, a CBSI3b Hey/le PsKUBAIoIIast.
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Puc. 1.1.

OpHOCTOpPOHHME CBSI3U (HUTh, HAIPUMEP) MPENATCTBYIOT ABMKeHUI0 M.T. B 0IHOM KakOM—
To Hanpasiaenuu (Puc. 1.1, B)

Paznmuuaior cBs3u reomerpuyeckue (rOJOHOMHbIE), KOTOpbIe OrpaHUYUBAIOT JBMKeHue M.T.
CHUCTEMbI B TIPOCTPAHCTBE, HE BJIUSSI HA UX CKOPOCTh

\Y%

i”u

g depeHIranbHbL

e(HEeroJIoOHOMHbIE), KOTOpbIe, TIOMUMO OI'paHUYeHHI B epemerntieHny Touek M.C., BIUSIOT elle
Y Ha MX CKOPOCTb.
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Tak, HanpuMep, TIaaKas IOBEPXHOCTH (0e3 TpeHusI) ABJIACTCS IS TeJla TeOMETPHUECKOM CBsI-
3bl0, a IepoxoBatas (¢ TpeHreM) — nudpdpepenimanbHon (P.

S

.—BUY.

I

, CTATHKE, 9T CBSI3U Ha3bIBAIMCh COOTBETCTBEHHO UJICAJIbHBIMU U CBSI3SIMU C TPEHUEM).

Cas13u, HastoxkeHHbIe HA M.C. MOTyT ObITh BHEIIHHMM, JAeficTByrommmMu u3sHe Ha M.C. u
BHYTPEHHUMH, cBsi3biBatoluMu M. T. BHyTpu cuctemsl (Puc. 1.2.A)

BHEWHAS
_CBA3L

Q)

Puc. 1.2.

Ecnu Ha cucteMy HaJloXeHbl BHEIIIHUE CBSI3U, TO OHA CUUTAETCS HECBOOOIHOW U YHUCIIO ee
crerneHen ceo0oIb S<6.

Cuuel, peiictByiome Ha M.C. MOryT ObITh KaK BHEIIHMMHU () TaK U — BHYTPEHHUMU CUJIAMU
B3aMMOJEWCTBUS MEXy TOUKaMU BHYTpuU cucteMsl () (Puc. 1.2.),

o akcrome nUMHAMMKH, U3M0keHHOH B 4. III KOHCHeKTa, BCIKOMY JEHCTBUIO COOTBETCTBYET
paBHOE U MPOTUBOIOJIOKHO HarpaBieHHoe npotuBojaercTre.CornacHo 3toil akcuome(Puc.1.2,B)
cuJibl = — U + Pacripoctpansis 910 Ha Jiiodoe uucio “n” rouek M.C. mprxoauM K BBIBOJY, UTO ITIABHBIH
BEKTOP BHYTpeHHUX cui 1o6oit M.C. paBeH HyJIO, T.€.:

(1.1)
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-

COOOM.
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