Pacckasbl 0 COBpEMEHHOM
MeXaHuKe

. YEPHbIV

BBepeHue

Mpbl, a0, KaKk U MHOTHE JPyTHE KWBbIE CYIIEeCTBa,
JKUBEM Ha Halllell pekpacHoil mianere 3emJsi. Bee, uTo
MPOUCXOJUT BOKPYT HAC W BHYTPH HAC — JBVWIKEHUE
aBTOMOOWJIEl Ha yJHUIax, MoJeT JaifHepa B HeOe, BHE3AII-
HbIe KaTacTpoduyecKne HACTYTIJIEHUS JIeTHUKOB U 0OBAJIbI
CHE)KHBIX JIABWH, N3THOAHNIE CTAJTBHOTO JINCTA TIOJ IIITaM-
MIOM, B3PbIBbI YTOJIbHOI TIBLJIN B ITAXTAX, TJISCKA TTBLINHOK
B COJIHEYHBIX Jy4yaX, [apeHue opJja W CTPEMHUTEIbHOE
nJaBanue Jenbpuua, HeycTannoe GMeHHe cepiilia M TOK
KPOBU B JKUBOM OPTaHM3Me, — BCE 3TO CBI3aHO C JIBUKeE-
HUEM WJIM B3aUMOJIENICTBUEM OJIHUX TeJ WU CPel C
JIDyTUMHU, C U3MEHEHHEeM WX CBOWCTB MPHU JBUKEHUN.
W3yuenne ABMKEHUS W B3aWMOJIENCTBUSI MaTepPUATBHBIX
00BEKTOB B MPUPO/IE 1 B TBOPEHUSX YEJTOBEYECKUX PYK U
€CTb IpeJMeT MeXaHuKu. VIcKioueHne mpejicTaBisieT JIUIib
MUKPOMUD, UM 3aHUMAIOTCS CIIEIUAJbHbIE pa3iebl (pusn-
ku. OT9acTW WCKIIOYEHUE COCTABJSET W aCTPOHOMUS,
3aHUMaloNasicss naydeHneM Hameil 3Be3abl CoJHIA o
OKPY>KAIONUX €ro TJIAHET U APYTUX KOCMUYECKUX TeJ, a
TaK’Ke 3Be3/IHbIX CUCTEM U OT/Ie/IbHbIX 3Be3/1. [IpaBa, ere
B caMOM Havaje oQOpMJICHUS MEXaHWKM KaK HAyKu B
snamenutom Tpyde V.Hbiotona «MaremaTnyeckue Hava-
Jla HaTypaJbHOH (unocopuu» BO3HUKJIA ee OTAebHAS
BETBb, M3y4alolasi JIBUKeHNe KOCMUYEeCKIX TeJs, — Hebec-
Hasg MeXaHWKa, TPOJI0JDKAIONas Pa3BUBATHCSI U TIPUHO-
CUTH PE3yJbTATbl U B HACTOSIIEE BPeMsi. ¥ MECTHO HAITOM-
HUTb, YTO OJHMM W3 TEPBbIX BbIAAIONIMXCS JTOCTHIKEHHI
MEXaHUKHN B 9TO# 06JIaCTH CTAJi0 3HAMEHHUTOE OTKPbITHE
«Ha KOHYHUKe Tlepay TIaHeTbl HenTyH He3aBUCUMO U TOUYTH
onHoBpeMeHHo [Ixx.Amamcom B Anramm B 1843 tomy m
Y. JleBepbe Bo @paniun B 1845—46 rosax. Jra rianera
ObLia oO6HapykeHa 23 centsiops 1846 roma acTpoHOMOM
Bepaunckoit o6cepBaropun M.lanne touno B Mecte, yKa-
3annoM JleBepbe.

Mexanuka siBjisieTcsl HAYYHOIl OCHOBOI GOJIBIIMHCTBA,
ecai He Bcex, O00JacTell TEeXHUKH, IMPOMBIILIEHHOCTH,
CTPOUTEILCTBA, TpaHcnopTa (CyXomyTHOro, BOJHOIO, BO3-
JIYITHOTO, KOCMHYECKOTO), TEXHUKH CEJTbCKOXO3SNHCTBEH-
HOTO INPOU3BOJICTBA, BOEHHOH TeXHUKU. MOKET Jin KTO-
HUGYb OCHAPUBATH, YTO BCE CYIIECTBYIONINE BUIBI BOO-
py’KeHUst, OObIYHDBIE W SI/IEPHBIE, HECMOTPS Ha OOJIBIIYIO

Oma cmamos nanucana no MamepuailaMm 1eKyull, nPoUUMAanHolx
axademuxom I.T.Uépnvim ¢ nosope 2005 zo0da 6 wkoie umeHu
A.H.Koamozoposa (CYHI[ MI'Y) ¢ panxax Hayuno-o6pasosa-
meavnotll npozpammo. Mncmumyma mexanuxu MIY u ¢ mapme
2008 z00a 6 ITosumexnuueckom mysee 6 pamxax umenuii Axademu-
ueckozo Kayoa.

pOJIb B MX PA3BUTUH ¥ TIPUMEHEHUN KOMIIBIOTEPHBIX U
I/IH(l)OpMa]_[I/IOHHbIX TEXHOHOFHﬁ, IIpeKae BCETO U B OCHOB-
HOM 3TO TIPOAYKTBI PAa3BUTUA MexaHuku? be3 MexaHUKu
CO3TaHne COBPEMEHHBIX BBICOKOTEXHOJIOTUIYHBIX BUI0B
BOOPY>KEHUSI IIPOCTO HEMBICJIMMO. KOHEUHO, 3HAYNTeb-
Hasd 9aCTb IMEPCIEKTUBHBIX TEXHOJIOTHII OCHOBaHAa Ha HO-
BEUNINX JOCTHXKEHUSAX JIPYTUX HayK — (DU3UKH, XUMUH,
OUOJIOTHN. O[_IHHKO NCHOJIb30BaHUE BCEX ITUX HAYYHDIX
JOCTUKEHUI a6COTIOTHO HEBO3MOKHO 6€3 MEXAHUKH 1 €€
CaMbIX TIOCJTEIHUX TOCTUKEHHUI.

CoBpeMenHasi MeXaHUKA — He TOJBKO HecTapeiomuas,
BEYHO HOBAas HayKa, a BakHeNIas (yHIaMeHTaTbHas
HayKa CO CBOMMU TEOPETUYECKUMHU U HKCIIEPIMEHTAIbHbI-
MU TIOAXO/IaM1 K peleHnio 3a1a4. Hayka 6picTpo pas3su-
BafoIascs, 3aXBaTeIBafoIias Bce 6osee n 60see MHPOKAI
KpyT sABJeHul n npuioxenuii. Hayka, He ToabKko nmero-
Imasi BBIIAIOIINECS NCTOPUYECKUe JOCTIKEHHs, HO U B
caMoe TOCJeHee BpeMs MOJydnBIIas (peHOMeHATbHBIE,
omresioMJIstoNIMe pe3yJabraTbl. Hayka, 6e3 pa3BuTust Koto-
poii aGCoOJIIOTHO HEBO3MOXKHO HUCIIOJIb30BaHUE OOJIBIINH-
CTBA JIOCTHIKEHUI [PYTUX €CTeCTBEHHBIX HAYK.

Bcest pakernast TeXHUKA U OCHOBAHHAS HA HEll KOCMOHAB-
THKA — pa3Be 3To He TpuyMd Mexanuku? VIMeHHO MexaHu-
Ka, Pas3pelrnB ps/l TPYAHENIINX HAYYHBIX 33/1a4, TI03BOJIH-
Jla KOHCTPYKTOPaM CO3/IaTh COBEPIIIEHHbIE CUCTEMBI BHIBO-
Ja Ha Op61/ITbI NCKYCCTBEHHDBIX CIIYTHUKOB 3€M]II/I, MeEXK-
KOHTHHEHTAIbHBIX OaTINCTIYCCKUX PaKeT, KOCMUYECKNX
anmapaToB pa3JMYHOrO Ha3HaueHWs. A pasBe He TPUYM-
Cl)OM MEXaHUKU CJEAYET Ha3BaTb Y/IMBUTE/IbHbIE, OIIEJIOM-
Jsiomue ycrnexu B nudydeHnn CoOJHEYHOW CHCTeMBbI?

SHBGPH_IZUI BBeJeHNEe, OTMETHUM, YTO XOTA HEKOTOPbIE
OCHOBBI MEXaHUKHN M3y4aloTCs B ITKOJbHOM Kypce (pusu-
KH, HO CaMa MeXaHUKa yiKe IaBHO BBIJEJNIACH B OTIEb-
HYIO OT (PUBUKH HAYKY, HAYKY PAa3HOCTOPOHHIOIO, BKJIIOYA-
IOIIYI0 MHOKeCTBO obJiacreii. lenbio MeXaHUKY SBJISIETCS
MIOCTPOEHIE MaTeMaTHYECKIX MOJieJieil IBIKEeHUs U B3au-
MO/IENICTBUST MATEPUATBHBIX OOBEKTOB, T.€. ONUCAHNE ITUX
SIBJICHUI CpeACTBaMU MaTEMATUKH.

B moaTBepskaeHMe BCEro CKAa3aHHOTO PACCMOTPHUM S
IIPUMEPOB. Cpe[[l/l HUX 6y]IyT " IIpuUMeEpPbI €CTECTBEHHOHA-
YUHOTO COJIep>KaHNs, KOTOpBbIe TOBOPST O BTOP:KEHUU
MEXaHWKN B OGJIACTH MCCJTEOBAHUS APYTHX HAayK U 00
ycrexe n IJI0JJ0TBOPHOCTU TaKOIrO BTOPIKEHUA.

PaszpylieHne TakoMmckoro mocra

Bucsune mocthr OéJIaI[aIOT PAIAOM HEOCIIOPUMBIX [10CTO-
WHCTB 1O CPABHEHUIO C KOHCTPYKHOUAMN MOCTOB [IPYTUX
tunoB. OaHaKo YK€ JaBHO OBLIO 3aMe€ueHo, 4TO BucAd4Yunue



MOCTBI BECbMa HEHA/IEXKHBI TP CHJIbHOM BeTpe. OHOI 13
KPYITHENIINX B UCTOPUU MOCTOCTPOEHUST KATacTPod CTAIO
o6pymenue Mocta yepes peky Takoma (CIITA) 7 nHosa6ps
1940 roma. Crpourtemnbctso storo Mocra (puc.1) 6bLi1o
3akonveno JjetoM 1940 roga. [Iposner — Tpernit B Mupe 1o
JUnHe — uMes aauny 854 M. Bosbiioro nBukeHus He
OKH/IAJIOCH, U MOCT OBLT TIOCTPOEH OYE€HDb Y3KUM — ITUPH-
noit 11,9 M. I1poesxast yacTh OblJIa paccunTaHa Ha 2 psija
aBToMo6uJieit. [Tos0THO s1oporu 6BLIO TTO/IBENIEHO Ha JIBYX
CTAJbHBIX KaHaTax co crpesoii nposeca 70,7 M.

Cpasy nocse moctpoiiku 6bl1a o6Hapy:keHa 6oJbIrast
YyBCTBUTEIBHOCTH MOCTA K IEHICTBUIO BETPA — AMILIUTYIbI
(pasmaxm) kosebanmii mMocra gocturamu 1,5 M. Bbuio
C/IeJJTAHO HECKOJIbKO TIOIBITOK YCTPAHUTH ATH GOJIbINNE
KOJIeOaHWS TTyTeM BBEAEHUS [IOTOJHUTEJIbHBIX CBS3eH 1
YCTAHOBKU THAPaBINYecKuX jemidepos (aMopTusaro-
POB) Ha MUJIOHAX — TaK HA3BIBAIOTCS CTOJIOBI, TIO/IEPIKY-
Balonme OCHOBHBbIE (HECYIIMe) TPOCHI B BUCAYMX MOCTAX.
Ho ato He IpeloTBPATIIIO KaTacTPOMdDI.

Hauunas ¢ 8 gwacoB yrpa 7 nosi6psi HabJIIONAINCD He
OYeHb CHUJIbHBIE BEPTHKAJIbHbIE MHOTOY30BbIe (B dopme
HECKOJIbKUX BOJIH) W3THOHbIE KOJEGaHUS ¢ YacTOTON
0,8 I't. [IpumeyarebHO, YTO BETEP MMEJ He OUeHb GOJIb-
VIO CKOPOCTDb — OKoJio 17 M /¢, TOT/Ia KaK /10 3TOTO ObLIN
cJIydan, KOTJIa MOCT BbBIZEP:KUBAT 60Jiee CHJIbHBIN BeTep.
OxouJio 10 yacoB yTpa CKOPOCTD BETPa HECKOJIBKO BO3POCJIA
(10 18,7 M/ ¢), n ycraHoBu/mch ogHoysJoBbie (B hopme
OJIHOH BOJIHBI) U3IHGHO-KPY TUJIbHbIE KOJIEOaHUsT CO 3HAYN-
tespHO Menbineii yactoroit (0,2 T1p) u BecbMa GOJIBITIMI
amrtyiamMu. Korja 3akpyTKa J[OCTHUTAla MaKCHUMyMa,
Mpoe3Kast YaCTh HAKJOHSIACH K TOPU3OHTY TIOJ YIJIOM 45
rpaaycoB. Pe3koe maMmeHenme 4acToTbhl KOJIeGaHUU IIPO-
U30IILJIO, IO-BUAUMOMY, BCJEACTBUE OOPBIBA KAKUX-TO
BRJKHBIX CBsi3ell B KOHCTPYKIMH. MOCT BBIIEPIKUBAT ITU
KoJiebaHMsg OKOJIO 4Yaca, TOcje 4yero GOJIBIIONH y4acTOK
MIpOe33Keil YacTu TOJI0THA OTJIOMUJICS U yTIas B Boxy. Becb
nporiecc GbLJI 3aCHAT HA KUHOILJIEHKY, YTO SIBUJIOCD II€H-
HBIM MaTepHUAaJIOM JIJIsI MICCJIeOBAHUS IPUYUH O6PYIITEHNUS.

KaracTtpoda mpuBJeksa orpoMHOe BHUMAHNE MCCJIE/I0-
BaHUI. Y’ke uyepe3 JBe HeJENN TOCJE CBEPIIUBIIETOCS
usBecTHbI Mexanwk T.pou Kapman pan oObsicHeHue
MPUYHH KaTacTpodbl 1 1aske yKa3aJa CKOPOCTb BETpa, TIpu
KOTOPOI 3TO MOJKeT CJyudnThes. Pa3pyierue mponsoniio
npu ckopoctu Berpa mnopsaka 18—19 m /¢, a Kapman
pacderoMm moayuua 22,2 m/c. Tak 4T0 naxke 3TO0 MOKHO
HA3BaTh YCIEXOM MEXAHUKH.

Kakue BbiBogbl orciofa cuaesann mMexannkn? Ceituac
yepes3 peky Takoma moctpoen apyroit moct. Ero mmpuna
yBesnuena 6oJsiee yeM B 1,5 pasa u cocrasiser 18 M,
U3MEHEHO TaK:Ke ceyeHue mpoesskeil yactu. Kpome Toro,
CTLTOTITHBIE GAJIKM 3aMEHEHBI CKBO3HBIMH (epMaMM, UTO
3HAYNTETBbHO YMEHBIMAeT CUJIy JaBJjeHns Berpa. Cospe-
MEHHBIe BHUCSIYHE MOCTBI — 3TO JIETKWE KOHCTPYKITHH,
MO/IBEIIIEHHbIE Ha CTAJbHBIX KaHAaTaX, Ha3bIBAEMbIX BaH-
tamu. OHU BBIJIEPKUBAIOT OOJIBIINE BETPHI U IPOYUE
Harpy3Kku ¥ HOPMaJIbHO (DYHKIIMOHUPYET YK€ MHOTO JIET.
NsBectHO, uTO Takmx Katactpod, Kakas Oblia ¢ Taxomc-
KM MOCTOM, 3/IeCh IPOU3O0ITH He MoxKeT. MeXaHUKN
CyMeJiu TIOHSTb, YTO MOKET MPOU30ITH M KaK 3TO mpe-
JIOTBPATUTD.

Puc.1. Mocr vepes peky Takoma (CLLIA)

ITo mporrosam cnermanmctoB, XXI Bek — 3TO Bek
SKECTOKMX TEXHOTEHHBIX KAaTacTpod, CTUXMITHBIX U 9KOJIO-
ruueckux GefcTtBuil. Bce warie NTPUXOANTCS CJBINIATD
COOOIIeHUsT O TAJIEHUN PAKeT, CaMOJIETOB, O B3PbIBAX Ha
9KOJIOTHYECKU OTIACHBIX IIPOMBINIIEHHBIX 00BbeKTaX, 06
o6pyienusx 3aanuii. Cpeu MpovYnux MPUYUH Tparequil
Ha3bIBAIOTCST OMMUOKY MTPOEKTUPOBAHUS, CBSI3aHHDIE C He-
JIOCTATOYHDBIM 3HAHUEM 3aKOHOB MEXAHUKH, C UCII0JIb30Ba-
HUEM HEBEPHbIX MaTeMaTHYECKUX MoJeJiei.

Apkwuit npuMep — o6pynieare B MOCKOBCKOM aKBarap-
Ke. B mepBoHAYAJIbHBIX 3aKJIOUEHUSX CJIEACTBEHHDBIX KO-
MUCCHII OOHAPYKUBAJUCH W CJE/bI TEPPOPHU3Ma, U TLIO-
X0e KauecTBO IIEMEHTA, W HeXBAaTKa TOIEPKUBAIONINX
KPbIITY KOJOHH. V1 TOJBKO 1OCJe OGPYIIEHHS BTOPOTO
3/1aHUS, CIIPOCKTUPOBAHHOTO TEM K€ aBTOPCKUM KOJLJICK-
oM (3manuss BacMaHHOrO pbIHKA), MPUYMHBI Tpare-
JIUN CTaau OoueBHMAHBIMHU Ui BceX. llocmemmioo depty
1OJT PaccJe/IOBAHNSMHU TIOJBEJO TeJe3adBIeHIe PYKOBO-
qutesd npoexkto H.Kanvessnn, B KOTOpOM, B 4acTHO-
CTH, TOBOPUJIOCH, YTO BO BCEM BHHOBATA KOMIIbIOTEPHAs
[IporpaMMa, € IIOMOIIbIO KOTOPOI BBIIIOJIHAJIUCH pacue-
TbI IIPOYHOCTH.

Boo6rme, Ha0 3aMeTUTD, UTO JOCTIKEHUST MEXaHUKH B
CTPOUTEJBCTBE HE BCET/IA OCBEIIAIOTCS B CPEJCTBAX MACCO-
Boii wmHpopmarmu. Hampumep, HeMHOrHe B3HAIOT, YTO
caMmblit 60Jbiol B Mupe Moct Mwuito Bo Dpaniiuu umeer
7 onop BbIcOTOI 343 M, mny 2460 M, Maccy 400000 T (u3
Hux 350000 T 6etora n 40000 T cTasm), a B €ro CTPOUTENb-
cTBe cTouMOCThIO 500 MUJITMOHOB [I0JIJIAPOB YUACTBOBAJIM
7 esporeiickux crpat. Min, 4to elie OJHUM TPUMEPOM
YCIIEITHOTO HAYYHOTO ¥ HHKEHEPHOTO PEIeHUs TPOOIeMbI
B3aUMO/ICHCTBUN KOHCTPYKIUI € BETPOBBIMU HAIPy3KaMu
saBisieTcst OCcTaHKUHCKAs TeaeOanTHs.

LLaratowme po6oTbl

O/1HOI 13 BaXKHBIX PAa3HOBUIHOCTEN POOGOTOB SIBJISIIOTCS
maratoiue po6oThbl, Ipe/[Ha3HAYeHHbIE /ISl [TepeMeIEeHNsT
110 TPYZHOIIPOXOUMOI MecTHOCTH. B orsimune ot KoJec-
HbIX U I‘yCCHI/I‘{HbIX MallluH, marafomnﬁ annapaT HpI/I
JABUKCHUN I/ICHOJIb3yeT JJIA OHOpr JINIIIb HGKOTOpre yqa—
CTKM TIOBEPXHOCTH. Il03TOMY OH CYIIECTBEHHO MeEHbIIE
MTOBPEXK/IA€T TIOYBEHHBIN TTOKPOB, UTO MOXKET OKA3aThCS



4 KBAHT -

BaSKHDBIM JIJIs 9KOJIOTHU HEKOTOPBIX paiionos (Hampumep,
TYH/IPBI).

Opraxo ykasaHHBIE TTPEUMYIIECTBA TMATAIONIETo arma-
paTa OmpesesIIIOT €T0 BBICOKYIO CJIOKHOCTh W GOJbBINOE
sHepromnorpebeHne. Anmapar uMeer 60JbIIOe YUCAO0 YII-
paBJIsIeMbIX CTeneHell cBOOOMbI, T.e. KOJMYECTBO YTJIOB,
OTIpe/IeISIIONINX TTOJIO’KEHUST 3BEHbEB BCeX HOT. A 3TO
HPUBOJIUT K CJIOKHBIM KOHCTPYKIIHSIM, HCIIOJIb30BAHUIO
BbICOKOA(D(MEKTUBHDBIX TIPUBOIOB, CIIEIUAJBLHOMY CTPOE-
HUIO CTOTI, PACCEMBAIONINX YHEPTHUIO yaapa, u T.4. Cucrema
yIpaBjeHus J0JoKHA obecrednTb 06paboTKy uHGOpMa-
I O MECTHOCTH, TIPUHSTHE PelIeHuil 0 XapaKTepe ABIKe-
HUSI, KOHTPOJIb 32 UX BbINOJHEHNeM. MeHHO cosmanue
CHICTEMDI YIIPABJIEHUS allllapaToM — IIeHTPaJbHAas Ipo6.ie-
Ma maraporero po6ora. CyIecTBYIONINe BIIbI TPUBO/IOB

[0 CBOMM KAayecTBaM BCE ellle YCTYIAIOT JABUTATEIbHBIM
amrmaparaM JKUBOTHBIX U YEJIOBEKA.

J1J1s1 0THOTO U3 MEPBBIX B MUPE MIATAIONINX AIIIAPATOB,
co3mannbix B MuctuTtyre Mexanuku MIY B 70-e rosp
MPOIILIOTO CTOJIETHsI, ObLIa BhIOpAHA CXeMa «IMECTHHOK-
ku» (puc.2). B kayectse 6uoorudeckoro anajaora po6ora

Puc2. Pobor-wectvHoxka «Mallla» ¢ pacronoxeHHbIM Ha
LITATUBE «T1a30M» (CLUCTEMOV TEXHINHECKOIO 3pEHMS)

nCnosb3oBascs peiknil tapakan (mpyccak). Horn Tapaka-
Ha — 9TO YHWBEPCAJbHBIH OMOJOTMYECKUN 0OBEKT n3yde-
HUS [ CO3[IaHUs MIaraioniell Mamuubl. Ber Tapakana
MOJKHO IIPOCJIEIUTD C TIOMOIIbIO KMHOKaMepbl. J[Jis1 aToro
TapakaHa MMOMENAIOT B CTEKJISTHHYIO TTPOOUPKY U, 3aKpe-
MUB ee, CHUMAIOT Oeraioliero TapakaHa KHHOKaMepoil.
OCHOBHBIM THIIOM TIOXOJIKU TapaKaHa SBJISETCS TTOXO0/IKa
3-3 (rpemkamun). OH UAET TaK, YTO BCEr/a OIUPAETCs Ha
TPU HOTH, 0Opa3yiolie OMOPHBII TPEYrOJbHUK, BHYTPU
KOTOPOIO pacioJjiaraercst MeHTp TSHKECTH ero teja. ITo
CYIIECTBEHHO 00JIerdaeT mpobjeMy yCTOMUNBOCTH, TAK KaK
OTIOp armapara Ha TPW HOTH OKa3bIBAETCS YCTONYHUBBIM.
Kaskias koHeuHocTbh po60Ta UMEET TPU CTeleHu cBOOO-
JIbl U TIPUBO/IUTCS B JIBUKEHUE C ITOMOIIIBIO TPEX JIBUTaTe-
Jeil ¢ pegykropamMu. Ha KOHEUHOCTAX yCTaHOBJIEHbI 11031~
IIUOHHDBIE JJATYNKH, U3MEPSIONINE YTJIbI IOBOPOTA 3BEHHEB
HOTH JIPYT OTHOCHUTEJbHO npyTra. Cucrema ymnpaBJeHHS
JIBUTATEJISIMU TATAIONIETO alliapara MmocTpoeHa 1Mo nepap-
xudeckoMy npuHimny . OHa co3aeT yrpapJgionie Curua-

2009 /Ne3

JIbI, 06ecreunBalolie JABIDKEHIE alliapaTa ¢ aBTOMAaTH-
YeCKOil MpucrocabJnBaeMOCTbI0 K MaJbIM HEPOBHOCTSIM
MOBEPXHOCTH O KOMaHjaM omnepatopa (Mam BepxHEro
YPOBHS1), 3a/Ia10IIET0 OCHOBHBIE XaPaKTEPUCTUKH XOb0OBI
n ABMKEHNs Kopryca anmapara (Hanmpumep, xoap6a Brie-
pen, Hasaj, BOOK, PasBOPOT HA MECTE M T.IL.).

[Mocsie mosiBACHNS «IECTUHOKKU» B MHCTUTYTE Mexa-
Hukn MTY, koropas nosryunia umst «Malllay (MAmmna
[T Aramomas), Ha4aI0Ch CBOETO POAA COPEBHOBAHUE MEK-
ay CHIA u CCCP, uyro 6bLI0 HOPMAJbHO JJisI TOTO
BpeMenu. B orBer Ha «Malllys amMepukaHiibl IpeJIOKUIN
CBOIO BepcHio IecTuHororo po6ora. Ilosxke cranu moss-
JIATBCSI ¥ IPYTUE IIeCTHHOTHE POGOTDI, HAIIPUMED MOCTPO-
ennble B 'epManuu.

«Mallla» cozmeprkanma MHOTO TMOHEPCKUX HAYUHBIX pe-
MIeHNH, ONePEIUBIINX CBOE BPEMS, U Jlajia HayaJo Co3/a-
HUIO YMHBIX POOGOTOB C UEPAPXUIECKON CHCTEMOI yIpaB-
gernsg. OHa MOXKeT IefiCTBOBATH CaMOCTOSITEIbHO, BHIOW-
pas cebe TyTb TI0 TiepecedeHHol MecTHOCTH. OKa3a10Ch,
410 6e3 nH(GOPMAIUN O CHJIAX U MOMEHTAX CHJI, BO3HUKA-
IOIUX MEXJy HOTaMU U MOJICTUJIAIONIEH TTOBEPXHOCTDHIO,
OpraHu30BaThb <«TJIAJKOEe» YyIIpaBJeHue Xob60il TMpaKkTu-
yecku HeBO3MOkHO. C 3TOil 11esbio Oblaa paspaborana
cucTeMa TaK Ha3bIBAEMbIX TAKTHJIbHBIX [JATYNKOB, KOTO-
pble CHUMAIOT MHMOPMAIMIO O BO3HUKAIONIMX CUJIAX U
MIOCBLJIAIOT ee B CHCTeMy yrpasjeHus pobora. Toubko
6marofiapsi aTOMy MOKHO OPTaHW30BaTh ILJIaBHOE, a He
TOJTYKAMU, JBUKEHUE PoOOTa.

Amepukaniibl opunnasbHo 06bsaBuIN, uTo K 2050 rogay
B WX JIENCTBYIONINX Bolickax He OyeT jrozeit. B 2005 romy
B CHIA 6bL1 cosman 4eTbIpexHOrWil po6oT <«bur/lors
(Bouabmias cobaka) (puc.3). Dtor pobOT MOKET XO/UTh,
6eraTb M TIPbITATh, MPEOJIOJEBATD TTEPECCUYCHHYIO MECT-
HOCTb, OH IIPEKPACHO IepeMelaeTcss U Mo CHery, W 10
KaMHSM, ¥ 10 TPsA3U. 3a CYeT XOPOIIO OPraHu30BaHHON
CHCTEMbI YTIPABJIEHUS OH OYE€HDb YCTOWYMB: €CJIH €T0 TOJK-
HYTb, TO OH, HOJO6GHO YeJI0OBEKY UJIN JKIBOTHOMY , IIepecTa-
BUT HOTU U HE YI/IeT. DHEPTUIO PO6OTY JaeT 6EH3UHOBDII
MOTOP, TIPUBO/IAIINI B JIefiCTBUE TH/IPABIMYECKYIO CHCTe-
My. Horu po6oTa B TOYHOCTH CKOMTUPOBAHDI C KOHEYHOCTEN
SKMBOTHBIX. B WX KOHCTPYKIINIO BKJIIOUEHBI aMOPTU3ATO-

PuC.3. HaBbOYeHHBIV YeTbipexHormi  pobor «bur/jor»



PbI, Tacsinue SHEPruio
yaapa. [launa po6ora
1 M, poct 70 cM, Bec
75 KT, 4TO COOTBETCTBY-
eT pazMepaM KpyITHON
cobakn. Po6ot crab:ker
6OPTOBBIM KOMIIbIOTE-
pOM, YHPaBJALIONNM
€ro Tepe/IBIKeHeM B
COOTBETCTBUU C OKPY-
SKAIoIel 06CTaHOBKOIA.
MHorouncjaeHHble 1aT-
YUKN TI03BOJISIIOT OITe-
patopy po6ota oTcJie-
JKMBATh €Tr0 MECTOIIO-
JIO’KEHUE, PacIooKe-
HUE CBOUX M BpaKec-
KUX CUJI, KOHTPOJIUPO-

Puc4. Maker naTm3BeHHOro aHT-
POMOMOPPHOIO Luararmlyero anng- BaTb COCTOAHNE 6opro-
para BBIX CHCTeM po6oTa.

«Kubepcobakas, KoTo-
past 6yaer «cay:xutb» B Mopckoil nexore CIIIA, mosker
UTH CO CKOPOCTBIO 5 KM /U U MPEO0JIEBATD TTOABEMBI 1
ciycku 10 35 rpagycoB. OHa MOJKET HECTU BOOPY)KeHUe
WM WHO¥ T0JIe3HbIN TPy3 0011eil Maccoii cBbilre 40 Kr.

He menee 6oraryio BCTOPHUIO, 110 CPABHEHUIO C APYTUMU
MaraouMI MEXaHU3MaMi, UMETOT U JIBYHOTHE MAIIHHDI.
Tak, B 1972 rony B Uncturyte mexauuku MI'Y paspa6o-
TaJu MOJIeJ b po60Ta, KOTOPAs MOJIYYNIa UMs «Pukinas.
B nBw>keHue oHa MPUBOAWJIACH C TIOMOIIBIO JIBYX HOT W
OJIHOBPEMEHHO MMEJIa elle n ABa Kojeca caaau (oTcioaa u
poU30ILIo HasBaHue pobora). Ho riasHoi 3a1aueii 6b110
CO3/1aHIe YeJI0BEKOI0106H0r0 (aHTPONOMOPRHOTO) po6o-
ta. OcHoBHas IpobJieMa U CI0KHOCTD YIIPABJIEHUS IBYHO-
roit Xoab6oi 3aKI0YaeTcss B HEOOXOAMMOCTH TIPU/IAHUST
YCTOWYMBOCTH HEYCTOINYNBON KOH(UTYpAIUU, KOTOPast
MDY BBIKJIIOUEHHOM YIIPABJIEHUN HEe MOKET ObITh Peasin30-
Bana. Harpumep, «BbIK/II0OYeHUE» BECTUOYJISIPHOTO afla-
paTa 4esioBeKa Jlajke Ha OJHY CEKYH/Y TPHUBOJUT K €ro
MaJICHUIO.

B 1976—-82 rogax B Uncrturyre mexanmku MI'Y uccae-
JIOBATM MEXaHUKO-MATEMATHYECKYI0 MOJENb JABYHOTOTO
po6ota, npeAcTaBJsioniero co6oil MJIOCKNN MSTU3BEHHbIIH
MEXaHWU3M, KOTOPBIN COCTOUT U3 KOPITyCa M JABYX U/ICHTHY-
HBIX IBYX3BeHHBIX HOT. XO0/b0a ammapara, Kak U 4yeoBe-
Ka, Mpe/cTaBsgeT co6oil MOC/e0BaTENbHOCTD Yeperyio-
MIUXCS OJIHOONOPHON M ABYXOMNopHoil daz. B ogHoOMIOP-
HOM (base ammapar onmpaercst Ha ofHy Hory (OmopHyio),
JIpyrasi HoTa Ipu 3TOM TiepeHocuTcs. B aiByxornophoit (ase
oH omnupaercs Ha o6e HOru. OMHOOMOPHOE JBHKEHUE
cunraercst GamuctndeckuM (TacCUBHBIM), T.€. 9TO JIBH-
SKeHUe TPOUCXOUT TI0 nHeptu. Ha anmapar neiictByior
TOJIBKO CHUJIA TSDKECTH U, Pa3yMeercsi, CHUJIbI PEeaKInu
OMOPBI. A BOT TIPUJIOSKEHNE KAKMX-TUO0 aKTUBHBIX BO3-
neiicteuit (MomentoB cmir) B mapuupax («cycraBax»)
MeXaHU3Ma IIPOUCXO/UT B IByXOHOpHOi pase. IIpu xoab-
6e desoBeka (hasa BOWHOU OIOPHI 3AHUMAET MPUMEPHO
20% BpeMeHH BCEero MaroBOTO IHUKJA, B PacCMOTPEHHOIT
3Ke Moziesin po6oTa ABYXOIMOpHas (ha3a CYMTAETCST MIHO-
Bennoii. B 1990-x romax 6blin CKOHCTPYMPOBAHBI JIBA

MaKeTa JIBYHOTOrO MIATAIOIIEero po6oTa: OAWH C JBYMs
TEJIECKOIIMYECKUMU HOTaMu, JAPYToil — aHTPOIOMOPQHbIii
(puc.4), u pazpaGoTaHbl AATOPUTMBI YIIPABJICHUS UMU Ha
OCHOBE TIPE/IJIOKEHHOTO MeTo/1a OAITTUCTUIECKOTO YIIPaB-
JIeHNsT XObOOI.

Anonnsr o6bsiBuin, uto K 2050 oMy OHU HaMepeHBI
€03/1aTh KOMAaH/y MOJHOCTBIO CAMOCTOSITEIbHBIX UesIOBe-
KOIO/I06HBIX POGOTOB, CIIOCOOHYIO BBIMTPATDh Y YEMITNOHA
mupa 1o GbyT60y Cpean JIo/eil.

BMOMexanOHI/IKa

B nacrosiiee BpeMsi cpe/l HOBBIX TEXHOJIOTHI, CYJIs-
MIX OTPOMHbBIE M3MEHEHHs HaleMy OOIIEeCTBY, BaKHOE
MeCTO 3aHMMaeT GHOMeXaTpPOHHMKAa. JTO — HOBAs HAyKa,
IeJTbI0 KOTOPOIT SIBJIIeTCsT u3y4yeHne B3auMoieicTust 6uo-
JIOTUYECKUX OPTaHU3MOB CO BCTPOECHHBIMU MeXaTPOHHBIMU
CUCTEMaMHU.

Wcropus nosiBjienust repMuHa «GHOMEXaTPOHNUKA» 00bIY-
HO CBSI3BIBAETCS C UCCJISIOBAHUSIME 0 Pa3paboTKe IpoTe-
30B HIDKHUX KOHEYHOCTEH TPYINoil OUOMeXaTPOHUKH
Maccauycercckoro texnosoraueckoro uaerutyrta 8 CIIA.
Co3/aHHbIIi 9TOI IPYIIION TaK HA3BIBAEMbBI MATHUTOPEO-
JIOTHYeCKUii TIpoTe3 obecrieunBaeT TpeGyeMyio MOXOJIKY
naruenTa 6Jarofaps UCHoJb30BaAHII0 HHMOPMAIIH O CH-
JlaX W MOMEHTaX, BO3HUKAIOIUX MEXK1y IPOTe30M WU
IIPUMBbIKAIONIEH K HeMy OCTaBIIEHCS YacTbIO aMIly THPOBAH-
HOW KOHEYHOCTH.

Ceiivac paspabarpiBaiorcst (B gactuoctu, B VIHCTHTYTE
MexaHnkn MTIY) cHcTeMbl Tak Ha3bIBAGMbBIX TaKTHJIb-
HBIX PoGOTOB. Bpau mpum pszge 3a6oseBaHWil TTEPBHIM
JIeJIOM TTPOU3BOJIUT OIIYTIbIBAHNE TAJbI[AMA W HA OCHO-
BaHWU OIIYIICHUN JleJaeT MeUITHCKUE BBIBOJIBI O CO-
CTOSIHUM TOTO WJIM UHOTO opraHa. TaxTuibibie poOOTHI
cHAGKEHDBI TAKTUJIbHBIMU jaTdukamu (MoJ0GHBIME TEM,
KOTOpbIE CTOSIT Ha OGBIYHBIX IMaraioimx poboTax), ¢
MOMOIIBIO KOTOPBIX OHU MOTYT <OIIYIbIBaTb» pa3Hble
Opratbl, B TOM YMCJ€ MeCTa, HeJOCTYIHbIE /LIS YeJoBe-
uecknX mnasblieB (BHYTpH JKesyjka, GpOHXa, KHIIKH,
MaJIoro Tasa, OPIOMIHOI 1MoJI0CTH, TPYAHOI KiaeTku). Io-
JiydeHHasT nHMOpMaIs npeo6pasyeTcss B 3JE€KTPOHHBIH
BHJ, 06pabaThIBaeTCS W aHATIM3UPYETCsT Ha KOMITbIOTepe.
B pasnbHeiinieM cuTHAJ MOJKeT TepelaBaTbCsl Ha JIPYyTron
KOMIIBIOTEp 10 ceTw VIHTEepHET W BOCHPUHUMATLCS CIie-
[UAJBHBIM YCTPOMCTBOM. DTO YCTPONCTBO MEpeaeT OIy-
IlEHUe Ha PYKY MccJejoBaTe s i Bpada. Takum o6pa-
30M, HabJI0JaTeNb, HAXO/SAIIMICS B HENOCPEJCTBEHHOI
6JIM30CTH OT TpeMeTa HMCCJEOBAHUS WU JKe yaJeH-
HBII OT Hero Ha Jio60e pPacCcTosHNEe, B PeaJbHOM UJIH
yenmnentom (yBesmdeHHOM) Buje GyjeT OLLyIiarth ToO,
94T0 po6OT OIIYTIBIBAET TaM, BHyTpH nanuenta. Hy passe
9T0 He yauBuTeabHO?! OulynbiBaeT TaM M Apyroe ycrt-
POUCTBO, a 4yBCTByeTe Bbl U 3/1€Ch.

Ha ocHOBe TaKTHIBHBIX POGOTOB MOTYT OBITH pazpado-
TaHbl U BHEIPEHBI MEUIUHCKNE JTeueOHble W TUATHOCTH-
JecKWe ammapaThl, Takne KaK MPHOOp /IS NCIOTIb30Ba-
HUST BO BPEMsI XUPYPIUYECKOU OIepariy Win CHAGKEeH-
HbIE TAKTUJIBHBIMU JATYUKAMU SHIOCKOMbI (TacTpoCKol,
KOJIOHOCKOITI, GPOHXOCKOIL), TIO3BOJISIIOIIIE OIPE/IETUTH
CBOICTBA CTEHKM TOJIOTO OpraHa, IJIOTHOCTb IPHUJEraro-
mux TKaHeil u T.4. Kpome TOro, CTaHOBUTCS BO3MOK-



6 KBAHT -

HBIM MCIIOJIb30BaHME I1€JI0OI0 pAJda MHCTPYMEHTOB C HO-
BBIMHU JIeueGHBIMU BO3MOKHOCTIMU (Maccamep JJI1 BHYT-
PEHHUX OPraHOB, IPOBEAECHUE <TI0 KOHTPOJIEM I1aJIblla»
JIA3€PHOI'0 CBETOBOA AJIA pa3dpyHICHUA OHYXOJII/I).

MexaHuka MaTepuanos

Ceituac MO/IHO TOBOPHUTD M MNCATh O HAHOTEXHOJIOTHUSIX.
OO6beKTbl U3y4YeHus: ¢ MPOCTPAHCTBEHHBIM HAHOMACIIITA-
60M MMEIOTCS BO MHOTHUX HayKax — B (DU3UKe, XUMWH,
6uoIOTHY W MeulinHe. B TpanIMoHHbIX 3a/[a4aX MeXa-
HUKHI 3TOT MAcIITab O4eHb MaJ, ecjii He CKa3aTh rpeHned-
PEXKUMO MaJ, a B psajie 33/ia4 (PU3NKN, XUMUU, GUOJOTUN
HaHoMaciTab, Hao60pOT, BeChMa BEJIHK.

B noaxojiax K U3y4eHUIO YaCTHIl U IIPOIECCOB HAaHOMAC-
mraba y GU3MKOB U MEXAHUKOB €CTb CYIIECTBEHHOE Pas-
Jguare. DUBUKE XOTAT M3y4aTh COOTBETCTBYIOIIHME IMPO-
IIECChI, MCXO/S U3 <«OCHOBHBIX» IMPUHIIUTIOB — aTOMHO-
MOJIEKYJISIPHON CTPYKTYPBI BellecTBa W 3aKOHOB B3aMMO-
nefictBust Meskay Humu (METO; MOJIEKYJIAPHOI MHAMU-
Kn). MeXaHuKH 5Ke MPOJI0JBKAIOT PACCMATPUBATD TTOBE/Ie-
HIle MATEPUAJIOB C HAHOCTPYKTYPOIl KaK OODbEKT MeXaHu-
KW CIJIONTHON CPeJibl — HAyKM, KOTOpas U3y4yaeT CIJIONI-
Hble cpesibl (TBep/ble, KUAKHE U ra3000pasHbIe), HCXO/A
n3 crenu@uiecknX Jg HUX ONPeAeJSIONnX COOTHOIIe-
HUI1, T. €. cBgI3ell Mexay 1eopMannOHHBIMI XapaKTepu-
CTUKAMU U MeXaHWYeCKUMU HAIPSKEHUSAMU. IJTU CBSA3U
BCEr/la 3aMMCTBYIOTCS M3 COOTBETCTBYIOUIMX 9KCIIEPUMEH-
TOB WJIU CIIENAATbHO Pa3BUBAaeMbIX Teopuii. [IpocTeiimmii
MIpUMEpP OTPEJIEJIIIONIET0 COOTHONIEHNST — 3HAMEHUTBIH
3akoH ['yka B Teopun ynpyroctu. BripoueM, s3Toro 3akoHa
HEZI0CTATOYHO, TTOCKOJIbKY OH OTHOCHUTCS TOJIBKO K CTaTH-
yeckuM sepopMaliusiM M He YUYUTBIBAET CHJI, KOTOPDIE
BO3HUKAIOT B pe3yJibTaTe u3MeHeHus aedopMalinii co
BpEMEHEM, HANPUMEP B Pe3yJbTaTe W3MEHEHUS JIJTMHDI
npyskuHbl. MTak, MeXaHuku paccMaTpuBaIOT HaHOMAaTe-
pHasbl KaK CILJIONIHbIE CPEJbl, HO ¢ HOBBIMHU, CIeIdu-
YeCKUMHU JIJIS1 HUX OIPEeIIONUMHI COOTHOIIEHUSMHU.

ITH /IBa 110/1X0/1a MOKHO [IPO/IEMOHCTPUPOBATD HA IIPU-
Mepe o6pa3oBaHUs B MaTepuase JAe(eKToB — HAHOMACII-
TaOHBIX TPENIUH — SBJEHUS, OYeHb BAJKHOTO TIPHU paspa-
6OTKE TEOPHUH MPOYHOCTH MATEPHUAJOB, OJHOTO M3 BajK-
HEUIUX pas/ieJIoB MEXAaHUKH TBEP/BIX /1eDOPMUPYEMbBIX
cpel.

Dusukam MoKa yAaJa0Cch PENIUTh CACAYIONIYIO 3a1a4y —
chopmysupyio ee IS TIPOCTOTHI JIOCTATOYHO TIPUOJIH-
skenno. [lomycTuM, aBe MPOTUBOIOJIOMKHBIE TPAHU KyOu-
Ka M3 TBEPOTO MaTepuaja HAaYMHAIOT Pa3/BUTaTbCs, CO-
xpaHsig cBoio ¢opmy. B omHoli 3 OOKOBBIX Tpaneit
Ky6uKa B HANPaBJEHUU, TIePIEeHNKYIIPHOM HaIpaBJe-
HUIO PACTSKEHUS, clelal HaJpe3 — 3a4aTOK WJIM 3apo-
Jpir TpermuHbl. KyO6uK 3amosHeH JOCTaTOYHO GOJBITNM
YUCJOM B3aMMOJIEHCTBYIONINX aTOMOB BemiectBa. HyskHO
OTIPe/IeJINTh MUHUMAJIbHYIO CUJTYy PACTSKEHUST, TTPU KOTO-
POl KOHeI[ TPeNMHBbI CTPOHETCS € MecTa — TpelnHa
HayHeT pactu. MakcuMaabHOe YUCJI0 aTOMOB, TIPH KOTO-
POM aBTOpaM yJaJoCch IPOBECTU PACYETbIl HA COBPEMEH-
HBIX CYNEPKOMIIbIOTEPAX, PaBHAIOCH 32 MusnonaMm. C
YYETOM TOTO, YTO PACCTOSHUE MEXK/y aTOMaMH B KpHC-
Tajse HaXoAMuTcsa oObluHO B auanasone 1,5-3 A (oxumn
AHTCTPEM PaBeH OHOW ACCATUMUJIMHHON J0JIe MUJIIH-
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MeTpa), pasMep rpaHu KyGHKa COCTaBJSAJ BCETO-HABCETO
okoo 5-107° —107% mm. Hanpumep, mus xpucrasia
MOBAPEHHOIT COJTM, peneTka KOTOPOro uMeeT KyOuuecKyio
dopmy ¢ paccrosnuem 2,8 A Mex1y COCEHMMU aTOMa-
MM, TOJy4nM JaMHY pe6pa, pasayio 8,9-107 mm . IIpn
9TOM PAa3BUTHE TPENIUHBI y/IaJ0Ch PACCUUTATH JIUIIH HA
MEePBOHAYAIBHOI CT/ M, KOT/[A TPEIUHA €Ille OYeHDb MaJia
10 CPABHEHUIO C Pa3MepoM KyOHKa.

B cBs13u ¢ pernenneM aToi 3aauu OBLIN TTPEATIPUHSITHI
HCCTIeIOBAHMST BO3MOXKHOCTEH MPUMEHEHUSI METO/I0B Me-
XaHWUKHU CIIOIIHBIX cpefl Ju60 HEeloCcpeiCTBEHHO, 60 B
COYETAaHUN C METOJaMU THIIA MOJEKYJSPHON JUHAMUKI
s pacuera JepOPMUPOBAHMSA M Pa3pylLIeHUs HAHOCT-
PYKTYPHBIX 06beKTOB. MoIeImpoBanne NpOBOAUIIOCH [T
CJIONUCTBIX 3JIEMEHTOB, a TaKKe [IJIST 9JIEMEHTOB B (hopme
HaHOTPY6OK. OKa3anmoch, 4T0 KOADUITMEHTHI YIIPYTOCTH
(Momymu ynpyroctu) nakera, cogepskamiero 10—12 atom-
HBIX CJIOEB, PACCUYUTAHHBIE METOJOM MOJIEKYJISPHOH H-
HaMUKH, YyyKe TMPAKTUYECKN COBMAJAIOT C MOJYJISAMU
VIIPYTOCTH MaKPOCKOIIMYECKOTO 0ObeMa TOrO >Ke Mare-
puaJa.

Ynpamnoch paspaboraTh TOAXOM K MOJEIUPOBAHUIO U
pacuery neOpMUPOBAHUS HAHOCTPYKTYPHBIX OOBEKTOB,
B YACTHOCTH HAHOTPYOOK U HAHOCJTOEB. IJTOT IIOAXO/]
ocHOBaH Ha 3aMmeHe (MOJEIMPOBAHUM) MCXOJHON aTOM-
HOI cucreMbl, o6pasyiolleil paccMaTpUBAEMbIIl HAHOCT-
PYKTYPHBII 00BEKT, KOHCTPYKIMEl us crepkueit (crepsx-
HeBo# cucremoit). Koadduimentsr ynpyroctu crepkuei
OTIPEIENIAIOTCS U3 YCJOBUS COBIA/IEHUS aHEpTUil gedop-
Maluil aTOMHON MOJeNu U €ee CTEPKHEBOTO aHaJIora.
YKazaHHBIN TOAXO/] MPUMEHNUM, MOCKOJbKY BO3MOYKHO
TIOCTPOEHNE TaKOU CTEPIKHEBOU CUCTEMbI, SKBUBATCHTHOM
1o sHepruu JedopMai UCXOJHONH aTOMHOH cucrteMe.
[TpenmytiecTBO MOAOOGHBIX MOZesell B TOM, YTO OHM TIO-
3BOJIFIOT IIPU CPABHUTEIHHO MAJOMOIIHBIX BBIYUCIUTEb-
HBIX CPEJCTBAX MPOBOJAUTH PACYETDHI JJI BECbMa CJOXK-
HBIX CHCTEM C 9JIEMEHTAMHU PasHBbIX Macmrra6oB. B uact-
HOCTH, MOKHO BBIIIOJIHUTb MO/Ie/IMPOBAHUE IOBEJCHUS
MaTepuaJia, HaIOJTHEHHOTO HAHOTPYOKaMHU.

Mexanuka 1eopMUPyeMOTro TBEPAOTO TejIa U MEXaHU-
Ka MarepuasoB Bce B GOJbIIEH Mepe cTaHOBATCS (yHIa-
MEHTAJTbHON OCHOBOH MPOEKTHPOBAHNS MATEPUAJIOB C TIO-
BBIIIEHHBIMI XapPaKTePUCTUKAMN 1e(DOPMUPOBAHNS, TIPOY-
HOCTH W CONPOTHBJICHUS PA3BUTHIO TpemuH. Mogenn
MEXAHWKHN TTO3BOJIAIOT MOHATDH MPUYUHDI BIUSHUS CTPYK-
TYypbl MaTepuaja Ha Tpolecchl ero edopMUPOBaHUS U
paspyiienud. [10aToMy OHI TTO3BOJISAIOT PACCUUTATD 3aBU-
CUMOCTHU CBOMCTB MaTepuaJia OT CTPYKTYPbI U MeXaHUYec-
KIX CBOICTB 32JieMeHTOB CTPYKTypbl. llosgBisercsa Bo3-
MOXKHOCTb CO3/laBaTh MaTepHUaJbl C >KEJAeMbIMU CBOIi-
CTBaMM, TOAGUPast HY)KHbIE XapaKTEPUCTUKH UX CTPYK-
TYpbI. A Tiepexo/l K HAaHOTEXHOJIOTUSIM OTKPBIBAET HOBDIE
BO3MOKHOCTH [IJISI CO3/IaHUSI MaTepUasioB C 3aJ[aHHON
CTPYKTYPOH W TIPUBOJMUT K HEOOBIYHBIM ahpeKTaM B UX
MEXaHWMYECKOM TIOBEJIEHUH.

[lo cux 1op peub MITa O BO3MOKHOCTSIX TPUMEHEHUS
MoJieiell ¥ METOJIOB MEXAaHUKH CILIOIIHBIX CpeJ s
MOJICTTUPOBAHUS MEXAHMYECKOTO TOBEJACHUS HAHOCTPYK-
TypHbIX 00bexkToB. OHAKO B3aMMOCBS3M MEXAHUKU
CIJIONIHBIX CPEeJl ¢ HaHOMATepUaJaMi U HAHOTEXHOJIOTUSI-



NPOTYJAKHN C ®U3UKOM

MU 3THM He orpaHuuyuBaiorcs. VIMeloTcs akcrepumen-
Tagabhble (2 B HEKOTOPHIX CJAydYassX U TEOPETUYECKHe)
JTaHHBIE, CBU/IETEJbCTBYIONINE O BJIUSHUN MEeXaHMIECKIX
BO3/IEIICTBUIT HA JIEKTPOMArHUTHBIE W ONITUYECKHE CBOM-
CTBAa HAHOCTPYKTYPHBIX 1 (Mn) HaHOMacmTaGHbIX 0OBHEK-
ToB. Hampumep, mokasaHo, 4To MeXaHWYecKue HarpsKe-
HUS PACTSKEHUS WM CXKATUsST CYIIECTBEHHO BJMSIOT HA
9JIEKTPOIIPOBOIUMOCTD B MOJIYIIPOBOIHIUKOBBIX TIPUGOPAX
HAHO- 1 MUKpOMAacinTaba, B YaCTHOCTH — HA XapaKTepHc-
TUKU paGOThI TI0JIEBOTO TPaH3UCTOpa. JTH 3 PEKThI Tpe-
6yIOT uccJaefoBaHUS M Pa3pabOTKU COOTBETCTBYIOIIUX
(pu3MKO-MeXaHNYeCKUX MOjieJiell, YTO MO3BOJUT IIPOTHO-
3UpoBaTh paboTy TeX WJM WHBIX U3/EJUN HAHOIJIEKTPO-
nuku. Vcronb3oBanue MeXaHNYeCKUX BO3/I€HCTBHI BeCh-
Ma MEPCIEeKTUBHO JIJIsi HEKOTOPBIX 00JIACTEN TEXHUKH.

[ToguepkHeM, 4TO M3/1€/MT HAHO- 1 MUKPOIJTEKTPOHUKN
MPEJICTABJSAIOT COO0H, ¢ TOUKH 3PEHMS MEXaHUKH, BECbMa
cJoKHBIe  KOHCTpyKImu. [loatomy wucmosb3yembie s
PacueTOB MOJEJU TaKKe CJIOMKHDI.

B 3aksioyeHue OTMETHUM, YTO Pa3BUTHE HAHOTEXHOJIO-
Uil TPUBOJIUT K HEOOXOJUMOCTU 3KCIIEPUMEHTAJIBbHOTO

KOHTPOJISL HE TOJIbKO (PU3NKO-XUMHYECKNX, HO ¥ MEXaHHU-
YeCKUX CBOIWCTB HaHOM3/eMii. Bo3unkia noBas o6JacTb
MeXaHWKH, CBSI3aHHAs ¢ pa3pabOTKOI 1 MOZEJNPOBAHIEM
CXeM, METOJIOB M YCTPOHCTB IS TPOBE/ICHNS NCTIBITAHUI
0 oIpeaeaeHNnIo 1edOpPMaMOHHBIX, HTPOUYHOCTHBIX
CBOHCTB M COIPOTHUBJIEHUS Pa3pyIIeHUI0 HAHOCTPYKTYP-
HBIX W HAHOMACIITAaGHBIX OOBEKTOB. BBUIY CJI0KHOCTH
OCYIIECTBJIEHUS CAMHUX HCIIBITAHUH, CTAl0 aKTyaJbHbIM
HOBOE HallpaBJIeHHe — KOMIIBIOTEPHOE MOJIeJNPOBaHUE
MEeXaHUYEeCKUX UCIbITaHNH (BUPTYalbHbIe MEXaHUYECCKUE
HCTIBITAHNsT) . 3aMETUM, YTO ATOT METOJL JIABHO MCTIOJIb3Y-
eTCsl TOYTH BO BCEX TPAJUIMOHHBIX 06JACTAX TEXHHUKH.
Tax, mpesk/ie 4eM CTPOUTb M HCIBITHIBATL CaMOJIET, YTO
06XO/IUTCA OYEHb JIOPOTO, MPOBOJAT KOMIIBIOTEPHOE MO-
JIeTNPOBAHNE €TO FCITBITAHHI.

MoskHO yTBepsK/1aTh, YTO MeXaHMKa 3aiiMeT JOCTOIHOe
MeCTO B psIAy PyHAAMEHTAJbHBIX HAYK, KOTOpBIE obectie-
YaT TIporpecc B Pa3BUTHH OON[ECTBA, OCHOBAHHBIN Ha
HCTIOTb30BAHNT HAHOTEXHOIOTHII.

(lpogonxerne creqyer)



