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...Mme xodercst 0OCYIUTb OJHY MaJOM3y4IEeHHYIO 00-
nmacTe (M3MKH, KOTOpas MPEICTAaBISIETCS] BechbMa Ba)KHOU
U TIePCIIEKTHBHOW W MOYKET HAWTH MHOYKECTBO IICHHBIX TeX-
HUYECKUX NpUMEHeHHH. Peub mzer o mpobieme KOHTpOIsS
U YNpaBJICHUS CTPOCHUEM BEIECTBA B MHTEpPBAJC OYCHb
MaJbIX pa3MepoB. BHH3Y (T.e. «BHM3y WJIM BHYTPH MpO-
CTPAaHCTBa», €CJIM YTOJHO) PACIOJaraeTcsi MOpasHTEIbHO
CIIOXHBIH MHP MajibIX (OpM, W KOrma-HHOyAs (Hampumep,
B 2000 r.) srrorut OyayT YAUBIATECS TOMY, 9To 10 1960 1. HEu-
KTO HE OTHOCHJICSA CEPhE3HO K MCCIIEIOBAHUSAM 3TOTO MHpA.

Yyneca 010JI0rH4YecKHX CHCTEM

[TopasuTenpHbpl IpUMEpbl MUKPOCKOIMYECKOH, CBEpX-
KOMITaKTHOH 3amucu B OMONOTMYECKHX cucTeMax. B Guo-
JI0TUM MHQOpPMANUs He NMPOCTO 3alUChIBaeTCs, OHa oOpaba-
ThIBa€TCA U Mcnonb3yercs. HecmoTpst Ha To, 4To camu Ouo-
JIOTHYECKHUE CUCTEeMBbI (MMEIOTCSI B BUJy OMOKJIETKH) OYECHb
Majlbl, OHH MOTYT OCYIIECTBISTh BeCbMa pa3HOOOpa3HbIC
U OYCHb AaKTHUBHBIC JICHCTBUS: BBIPAOaThIBATh PA3JINYHbIC BE-
IIECTBA, U3MEHSATh COOCTBEHHYIO (DOPMY U BBIIOJIHSTH JIPY-
rue ciokHble onepanuu. IIpeacraBpre cebe BO3ZMOKHOCTH,
KOTOPBIC OTKPBIBAIOTCS B CIIy4ae M3TOTOBICHHS MHKPOCKO-
MUYECKUX OOBEKTOB, CIMOCOOHBIX BBIMONHITh TaKHE JCH-
cTBHsA!

B cymHocTH, NPOU3BOJICTBO TAKMX CBEPXMAIIbIX 0OBEK-
TOB MOXET OBITh KOMMEPYECKH HMHTepecHbIM. Hampumep,
MOJKHO HAallOMHHUTB O HEKOTOPBIX MpoOJeMax, CBS3aHHBIX
C BBIYUCIIUTEIBHOH TeXHUKOW. KOMIBIOTEpPBI HOJKHBI Xpa-
HHUTh OIPOMHOE KoyinuecTBO nHpopmanuu. OueHb Ba)XHO
HUMETh BO3MOKHOCTh «CTHPATh» MPEIbLAyLIyI0 HH(OpMaA-
LIMI0 W 3allMChIBAaTh HAa €e MECTO HOBYIO, INPHYEM Bcerna
JKAJIKO YHHUYTOXKATh MarepHall, Ha KOTOPOM OCYLIECTBIACTCS
3anuch. OHAKO €CI VIS 3alMCH TPeOyeTCst JIMIIb HUUTOXK-
HBII 00BEM JIETKO BOCIIPOM3BOAMMOTO BELIECTBA, TO Mare-
pHa MOXXHO HE 3KOHOMHTB, a IMPOCTO BBIOPACHIBATh MOCIIEC
CUUTBIBAHHS HH(OPMALIHH.

MnﬂnaTmpnsam/m KOMINIBIOTEPOB

CylIecTBYIOIIUE BBIYUCIUTENbHBIE MAIIMHBI CIUIIKOM
TPOMO3JIKH, ¥ MHE XoueTcsi oOCyIuTh (HE BJIaBasiCh B Jie-
TaJIM MPAKTHYECKON pearn3anuyl IpearaéMbIX Hiel) Bo3-
MOXKHOCTb CYILECTBEHHOI'O M3MEHEHMs uUX pasmepa. Eciu,

* TlepeBox ¢ aHIIMICKOTO KaHA. (u3.-mar. Hayk A. B. XadosiHa

HarpuMep, AnaMeTp COSIUHSIOMIX TPOBOIOB OyIeT COCTaB-
1s1Th 0T 10 1o 100 aTomoB, TO pa3mep 000 cXeMbl He Oy-
JIET PEBBIIATh HECKOIBKHX THICSY aHTcTpeM. Kaxplil, KTo
CBSI3aH C KOMIIBIOTEPHOH TEXHHMKOH, 3HAET O TEX BO3MOXK-
HOCTSIX, KOTOpbIe 00eIIaeT ee pa3BUTHE U yciokHeHue. Ec-
JIM YHCIIO MCIOJIB3YEMBIX DJIEMEHTOB BO3PACTET B MUJLIHO-
HBI pa3, TO BO3MOXKHOCTH KOMIIBIOTEPOB CYLIECTBEHHO pac-
mmpsrces. OHM Hay9aTcs pacCyX/1aTh, aHATH3UPOBATH OIBIT
U PacCUUTHIBATh COOCTBEHHBIE JIEHCTBHS, HAXOAUTH HOBBIE
BBIYHCIIATENIbHbIE METOABI M T.1. PocT umcima srmeMeHTOB
NPUBE/ET K BaXKHBIM KaUECTBEHHBIM M3MEHCHHUSIM XapakKTe-
puctuxk OBM.

PaccmotpumMm, Hampumep, crepyromyio mnpobnemy. Jlro-
Ooif m3 Hac 0Oe3 Tpyda BOCIPHHHUMACT M300paKeHHE WU
JIUIIO JIPYTOTO YEJIOBEKa, OJHAKO IOKa HE yNaloCh CO3/aTh
KOMITBIOTEP, KOTOPBIH OBII OBI CIIOCOOEH JTOCTaTOYHO OBICT-
PO BOCHPHHUMATh H300paKeHHWE W PACHO3HABaTh HA HEM
YeJloBeuecKue Jinna. Pasymeercs, KOMIBIOTEPbl HE MOTYT
UAeHTU(UIMPOBATh ITU JiHNA (IIOKA OHU CIIOCOOHBI JIHIIH
COIOCTaBUTh JBa aOCOIOTHO OJMHAKOBBIX H300paXKCHUs).
Mexny TeM 4denoBek 0e3 Kakux-Tudo mpobieM y3HaeT 3Ha-
KOMOE JIMI0 Yepe3 MHOTO JIET, HAa Pa3HBIX PACCTOSHHUAX HIIH
IIPU Pa3HOM OCBEIIEHHH, T. €. MUKPOKOMITBIOTED, 3aJI0MKEH-
HBII B Hall MO3T NTPUPOJIOH, JIETKO CIIPABIISAETCS ¢ 3a1a4e,
COBEPIICHHO HENOCHJIBHOI JUIsl CAMBIX MOIIHBIX COBPEMEH-
HBIX BBIYMCIIUTENBHBIX cucTeM. [IpuunHa 3TOro B TOM, 4TO
YHUCIIO JIOTHUECKUX 3JIEMEHTOB BHYTpPU HAIlell MaJeHbKON
YepenHoil KOpoOKH (ee MOXKHO PacCcMaTpHBaTh KaK BBIMOJI-
HEHHBI M3 KOCTH KOPIYC 3TOTO MUKPOKOMITBIOTEpA) 3HA-
YUTEIHHO MPEBBIIACT YHCIO 3JIEMEHTOB B CAMBIX BBICOKO-
KJIACCHBIX COBPEMEHHBIX KOMITBIOTEPAX, UMEIOIINX BHYIIIN-
TelbHbIE pa3Mepsl. Jleo He B TOM, YTO CYLIECTBYIOIINE KOM-
IBIOTEPBI CIUIIKOM BEJIUKH, @ B TOM, YTO 3JIE€MEHTHI MO3ra
UMEIOT MHKPOCKOITMYECKUE pa3Mepbl, U 3TO HABOAUT MEHs
Ha MBICIIb O CO3/IaHUH CYOMHKPOCKOITMYECKUX HJIEMEHTOB.

MI/IHl/IaTlOpl/I3aIII/Iﬂ MeTOoAaMHU HANbLJICHUA

EcTecTBeHHO, HY)XHO 3aQyMarbCsi O METOAAX CO3JaHUs
TakUX ycTpoHcTB. Kak MOXHO H3rOTOBIISATH Takue CBEpX-
MaJjible JIEMEHTbl U KaKue MPOU3BOJICTBEHHbIE IMPOLECCHI
JIOJDKHBI JUIst 3TOrO mpuMeHsiThes? [pu MbIciu 00 UCIomb-
30BaHMHU 33JJaHHBIM 00pPa30M PACIOIOKEHHBIX aTOMOB BCIIO-
MUHAIOTCS BO3MOXKHOCTH TIPUMEHEHUS TOHKHX HAMBIIICHHBIX
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CJIOEB U3 aTOMOB IIPOBOJIHUKOB U U30JIATOPOB. [leficTBUTEND-
HO, YK€ ceifyac Mbl yMeeM (OpMUPOBATh HAIIBUICHUEM HYXK-
HBbIE KOH(QHUTYpaIH, CoAepIKalie Bce TpedyeMble Kpoley-
HBIE HJIEMEHTHI JIEKTPUYECKUX CXeM (KaTyIIKH, KOHAEHCa-
TOPBI, TPAH3UCTOPHI U T.T1.) B HECOOXOJMMOM TOPSIIKE.

OpHAaKoO XO4YeTcsl MPEUIOKHUTh, XOTS OBl B IIYTKY, H CO-
BceM apyrue metonsl. [louemy Obl, Hampumep, HE IPOU3BO-
JUTh KPOIIEYHbIE KOMIIBIOTEPHI TEMH K€ METOIaMH, KaKUMHU
MBI pou3BoanM Oosbime? [Touemy Obl He HayYHTHCS 00pa-
0aTpIBaTh MUKPOCKOIMYECKHE OOBEKTH TOYHO TaK ke, KaK
o0OpabarbIBaroTCs OONBIINE U3IENHUS, T. €. HAYYUTHCS IITaM-
MOBaTh WM OTIINBATh UX, CBEPIUTH B HUX OTBEPCTHSI, PE3aTh,
nasTh U T.1.7.

JlaBaiiTe Bcepwpe3 3agymaeMcsl HaJl TeM, YTO MeIIAaeT
CO3/1aTh CBEPXMAJIYI0 KOIIMIO KAaKOTo-IMOO0 MEXaHH4eCcKo-
TO yCTpOHCTBa, HanpuMep oObrdHOTO aBTOoMOOMII? [Ipexe
BCETrO JIOJDKHBI BO3HUKHYTH IPOOJIEMBI ¢ TOYHOCTBIO 00pa-
6otku netaneil. [Ipeanonoxum, 4To aBTOMOOHIIb U3TOTOBIIS-
ercs ¢ TounocThio 1075 M (TIpu MeHbIeil TouHOCTH MopII-
HU OyIyT, HampuMmep, 3aCTPeBaTh B IMIMHAPAX IBUTATEIS
u pabora mammHbl Oyaer HapyuieHa). [Ipu Mukpockomnmude-
CKOif 00paboTKe cieyeT 1m03a00THThCS 0 pa3Mepax MopsiaKa
aroMHbIX. Kormst aBromo0Omitst, ymenbienHoro B 4000 pas,
OyZleT UMeTh B JUIMHY OKOJIO | MM, TaK 4TO yKa3aHHas BBI-
e CTaHAapTHAs TOYHOCTh OOpaOOTKHU JeTayell IBUTATEIs
(1073 M) momKHA B KPOIIEYHOH MOJETH COOTBETCTBOBATH
pasmepam nopsaka 10 aToMoB (pazymeercsi, €ClIi HECKOIbKO
CHHM3HTH TpeOOBaHMS K IKCINTyaTallMOHHBIM XapaKTepUCTH-
KaM 3TOT0 MHKPOABTOMOOWIIS, TO MOXKHO IOTIOTHHUTEIHHO
YMEHBLIUTH €T0 Pa3Mephl).

OO6cyxaenne mpodieM, CBsI3aHHBIX C CO3JaHUEM CTOJIb
MaJlbIX MEXaHW3MOB, CTaBUT Iepe]] HaMHU Psifl MHTEPECHBIX
(du3ngeckux npodieM. YMEHbIICHHE Pa3MEepOB BEJICT, ecTe-
CTBEHHO, K COOTBETCTBYIOIIEMY YMEHBIIIEHHIO MACCHI 1 TIJIO-
magell KOHTAKTOB, TaK YTO HEKOTOPHIE MapaMeTphl Mexa-
HU3MOB (HampuMep, Macca U CUJIbI MHEPIMH) TepSIOT CBOE
3HayeHue. J[pyrumu clioBaMH, Mbl MOXKEM IIPOCTO CUUTATh,
YTO TIPOYHOCTH HCIOJIB3yEeMBIX MAaTepHajioB 3HAYUTEIHLHO
Bo3pocia. bormee Toro, MexaHMUECKHE HANPSDKCHUS U CBS-
3aHHBIC ¢ HUMH JedopManuy (BO3HHUKAIONIUE, HANpHUMED,
BO BpAILAIOIIUXCS AETASAX) AODKHBI 3HAUUTENBHO YMEHb-
MHTHCS (OHU OCTAaHYTCSI HEM3MEHHBIMU JIMIIH B TOM Cllydae,
€CJIN CKOPOCTh BpAIIEHHs BO3PACTET BO CTOJIBKO K€ pas,
BO CKOJIBKO YMEHBINIATCsl pa3Mepsl). B To xe Bpems cuemy-
€T MOMHUTb U O 3€PHUCTON CTPYKType METallIoB, U3-3a ue-
IO Ha MHKPOYPOBHE MOT'YT BO3HUKHYTb CEpbE3HBIC IIpOOIIe-
MBI, 00yCIIOBICHHBIE MHKPOHEOTHOPOJHOCTHIO MaTepHaIoB.
IlosTOMY, BO3MOXKHO, CBEpPXMAjble MEXaHH3MBI CIIEIOBAJIO
Obl U3rOTOBJIATH M3 AMOP(HBIX BEILIECTB, 00JIaJalOMINX BbI-
COKOOJIHOPOJIHOH CTPYKTYPOH (THIIA IITACTUKOB MJIH CTEKOI).

HekoTopble 1mpo0iaemMbl MOTYT BOSHUKHYTh M IPU H3TrO-
TOBJICHUH JIeTaJiel JIeKTpooOopyaoBaHus (HapuMep, MeJ-
HBIX TIPOBOZIOB WJIM MAarHUTHBIX YCTPOMCTB), ITOCKOJb-
Ky MarHMTHBIE CBOWCTBa OOBEKTOB CYIIECTBEHHO 3aBHUCAT
OT MX Pa3MepoB (ITO CBA3AHHO C TaK HA3bIBAEMOH JOMEH-
HOW CTPYKTYpOH MarHuTHbIX MarepuanoB). IlosTomy Ham
MIPUICTCS 33yMaThCsl O BOSMOKHOCTSIX CO3/IaHMS U HCIIOJTb-
30BaHUSI MAarHUTOB, COCTOSIINX HE M3 MIJUIMOHOB JOMEHOB
(KaK TPHUHATO CYUTATh B (PU3HUKE), & U3 OJHOTO CIAUHCTBCH-
HOro goMeHa. Pazymeercs, cxeMy 2/1€KTPOIUTAHHs aBTOMO-
OWJIsL HEeb3sl IPOCTO YMEHBIINTH B HECKOJIBKO THICSY pas,
a CIemyeT CyIIeCTBeHHO M3MeHHTh. Ho s He cumraio, 4To

pu 5TOM MOI'YT BO3HUKHYTH KAaKHC-TO MNPHUHIUIHAILHBIC
OCJIOXKHCHUA.

IIpodiieMbI cMa3Ku

Topazmo Gosee BaxkHBIE MPOOIEMBI JOKHBI BOSHUKHYTh
npu 00eCIeueHNN CMa3KH TaKUX CBEPXMaJbIX MEXaHHU3MOB.
Jleno B TOM, YTO BSI3KOCTh CMA304HBIX Macesl pacTeT 10 Me-
pe YMEHBIIICHHUS pazMepa 3a30poB (U MPH COOTBETCTBYIOIIEM
YBEIMYCHUH CKOPOCTH). ECITM HEe CTpeMHThCS K OYCHB BBI-
COKHM CKOPOCTSIM ¥ IIPUMEHSTH BMECTO Maciia KEPOCHH HITH
JIPyTHUE YKUJKOCTH, TO CUTYAIHsI MOXKET OKa3aThCsi He Oe3Ha-
nexHoit. OiHaKo st Xo4y 00paTUTh BHUMaHHE Ha TO, YTO pe-
aJTbHO MOXHO 000HMTHCE, BEPOSITHO, BooOIIe 6e3 cmazku! Cy-
HIECTBYET Macca JpyruxX Bo3MokHOCTeH. Hampumep, Mukpo-
CKOIIMYECKHE MOJAIINITHUKN CMOTYT paboTarh U B CyXOM CO-
CTOSIHUH, TIOCKOJIbKY BBIJCIISIFOIIEECS] B TAKUX yCTPOMCTBAX
TEIUIO MOYKET PaCCEHBATHCSI HACTOIBKO JIETKO B OBICTPO, UTO
MOAUIMITHUKA He OyIyT HarpeBarhCsl.

OpHako MTHOBEHHBI OTBOJ TEIJIa B MHUKPOOOBEMax
HE TI03BOJIUT HATPETh JI0 JOCTATOYHOHN TeMIepaTypbl OCH3UH
B KaMepe CropaHusi, BCIEICTBUE YE€r0 B MUKPOABTOMOOWIIb-
YHKAX HEJb3sl MUCIOIb30BATh MPUBBIUHBIC ABUTATEIH BHYT-
peHHero cropanus. [lpuaercs MoucKarh KakUe-TO JPYTHE
XMUMHUYECKUE PEaKLHUM, MO3BOJISIONIME IOJyd4aTh JSHEPTUI0
NPU HU3KUAX TeMreparypax (BO3MOXKHO, HAWUITYUIINM perie-
HUEM CTaHET MPOCTO TOjIa4a ICKTPOIHEPTHH OT BHEITHETO
HCTOYHUKA).

CoTHH KpOLIEYHBIX MAHUMYJISITOPOB

S1 mymario o CO3aHUU CHCTEMBI C DJIEKTPHIECKUM YIIpaB-
JICHHEM, B KOTOPOW HCHOJIB3YIOTCSI M3IOTOBJICHHbIE OObIY-
HBIM CIIOCOOOM «OOCITY>KHBAIOIIHUE POOOTHD» B BHUJIE YMEHb-
OICHHBIX B 4YeTHIpe pas3a KOMUi «pyk» oreparopa. Ta-
KHE MHUKPOMEXaHU3Mbl CMOTYT JIETKO BBINOJHATH Ollepa-
UM B YMEHBIIEHHOM MaciTabe. Sl TOBOpIO O KPOIIEYHBIX
poboTax, cHaO)KEHHBIX CEPBOJIBUTATEIISIMH M MaJCHBKIMU
«PyKaMm», KOTOPbIE MOT'YT 3aKPY4MBATh CTOJIb JKE& MajCHb-
K#e OONTHI U TaliKu, CBEPIUTh OYEHb MAJICHHKHUE OTBEPCTHUS
u T.1. Kopode roBops, OHH CMOTYT BEINOJIHATH Bce pabo-
Tel B Maciurabe 1:4. Jlusg 3TOro, KOHEYHO, CHayaja cie-
JyeT N3TOTOBHUTH HEOOXOAMMBIC MEXAHH3MBI, HHCTPYMEHTHI
U PYKH-MaHHITYJIITOPEI B OJHY YETBEPTYIO OOBIYHOW Beu-
YUHBI (HAa CAMOM JIeJie, SICHO, YTO 3TO 03HA4YaeT yMEHbIICHHE
BCEX MOBEPXHOCTEH KoHTakTa B 16 pa3). Ha mocnennem sra-
e TU yCTpoiicTBa OyIyT 000PYIOBaHEI CEPBOIBUTATEISIMHI
(c yMeHbIlIeHHOH B 16 pa3 MOIIHOCTHIO) U MPHCOEIUHEHBI
K OOBIYHOM cHCTeMe AJIeKTPUUEecKoro ympasieHus. Ilocie
9TOTO MOXKHO OyZIET MMOJIb30BaThCS YMEHBIICHHBIMH B 16 pa3
pykamu-manumnyisitopamu! Chepa NpUMEHEHUS TAKMX MHK-
popoboTOB, a Takke MHKPOMAIINH MOXET OBITH JOBOJIBHO
HINPOKOH — OT XUPYPrHYECKUX ONepanuil 10 TPaHCIIOPTH-
pOBaHMs U TepepabOTKU PAANOAKTUBHBIX MaTepHaIIOB.

Sl majeroch, YTO MNPHHIMI MpEAIaraeéMoil MHporpam-
MBI, @ TAKXKE CBA3aHHBIC C HEH HEOXKHJIAHHBIC MPOOIEMbI
u OnecTsiine BO3MOXKHOCTH IOHSTHBI. Bonee Toro, mMox-
HO 33/[yMaThCsl O BO3MOKHOCTH JAJbHEHIIETO CYyIIeCTBEeH-
HOT'O YMEHbLIEHHsI MacIITaboB, YTo, ECTECTBEHHO, OTPEdy-
eT JaIbHEHIIMX KOHCTPYKIIMOHHBIX N3MEHEHHH M MOAU(H-
Karuii (KCTaTH, Ha OIPECICHHOM dTare, BO3MOXHO, TIPH-
JIETCSI OTKA3aThCsl OT «PYK» MPUBBIYHONW (HOPMBI), HO T103BO-
JIMT M3TOTOBUTH HOBbIC, 3HAUMTEIILHO 0OJIee COBEPIICHHBIC
yCTpOiicTBa ONMMCAHHOTO THIIA.

«I/IH)KeHep-MeXaHI/IK» |




CTPAHHIIBI HCTOPHH |

Huuto He MenaeT npofoKUTh ITOT MPOLIECC U CO3aTh
CKOJIBKO YTOJTHO KPOILICYHBIX CTaHKOB, TOCKOJILKY HE UMECT-
Csl OTPaHUYCHUM, CBS3aHHBIX C PAa3MCILCHUEM CTaHKOB WU
UX MaTepuajoeMKocThio. X 0oObeM Oyrer Bcerna HaMHOTO
MeHbIlIe 00beMa IPOToTHIIA. JIETKO pacCUUTaTh, YTO OOIIHIA
oobeM 1 mutH ymenbmeHHbIX B 4000 pa3 cTaHkoB (a ciezno-
BaTeIbHO, U Macca UCIOJb3yEMbIX JUIS U3TOTOBICHHUS Mare-
puaioB) OyaeT COCTaBiIATh MeHee 2 % OoT o0beMa U MaccChl
OOBIYHOTO CTAHKA HOPMAJIbHBIX Pa3MepoB.

IoHsTHO, YTO 3TO Cpa3y CHUMaeT W NpodJeMy CTOHU-
MOCTH MarepuayioB. B mpuHImne, MoxXHO Obulo ObI opra-
HHU30BaTh MMJIMOHBI OJIMHAKOBBIX MHHHUATIOPHBIX 3aBOJH-
KOB, Ha KOTOPBIX KPOILEYHBIC CTAHKK HEIIPEPHIBHO CBEPIMIN
ObI OTBEPCTHS, IITAMIIOBAIN ACTAIN U T. II.

TTo Mepe yMEHBIICHUS! Pa3MEePOB Mbl OyaeM MOCTOSHHO
CTaJIKUBATHCS C OYCHb HEOOBIYHBIMU (PU3HYCCKUMU SIBJICHH-
sMH. Bce, ¢ 4eM TPHUXOAUTCS BCTPEUYaThCsl B JKU3HH, 3aBH-
CUT OT MacmTaOHBIX (akropoB. Kpome Toro, cymecTByer
eme u npobieMa «CIMIMaHus MaTeprualioB TOJ JCHCTBHEM
CHJI MEKMOJICKYIISIPHOTO B3aUMOZICHCTBHS (Tak Ha3bIBACMbIC
cuibl Ban-nep-Baanbca), koTopast MOXKET NPUBOIUTH K 3(-
(exraM, HEOOBIYHBIM JJIsi MAKPOCKOIIMYECKUX MaclITaboB.
Hampumep, raiika He OyaeT OTIesIThCsl OT OoJiTa MOoCie OT-
KPY4YHMBaHHUS, @ B HEKOTOPBIX Clly4asX OyleT INIOTHO «IIpH-
KJICUBATHCS» K MOBEPXHOCTH M T. 1. CyLIEeCTBYeT HECKOIBKO
(bu3HYECKUX IPOOIJIeM TAKOTO TUIIA, O KOTOPBIX CIICIYET OM-
HHUTB [IPU POCKTUPOBAHUU U CO3JIAHUH MUKPOCKOITHMYECKUX
MEXaHH3MOB.

ATOMHAasi apXHTEKTypa

W nakoHel, pUCKHY NPEIJIOKHUTD €llle OAHY Hiero (pac-
CUMTAHHYIO, BO3MOXKHO, JIMIIb HA OYEHB Janekoe Oyayiiee),
KOTOpasi MHE MPEACTABISIETCS] HCKITIOUNTETIBHO HHTEPECHOH.
Peur mzmeT 0 BO3MOXHOCTH pacmoiaraTb aToMbl B TpeOy-
€MOM TIOpSiIKE — MMEHHO aTOMBI, CaMbleé MEJIKHE CTPOU-
TEJIBHBIE JIeTaly Hamero mMupa! Uto mpousoiiner, Koraa Mbl
HAy4YUMCSl PeajbHO BBICTPAMBATh WM YKIIAJbIBATh aTOMBI
MOMITYYHO B 3aJaHHOI IOCIENOBAaTeNILHOCTH (pasymeercs,
MpY 3TOM OYAyT COXPAHSTHCS KaKHE-TO OTPAHWYCHUsS, Ha-
MpUMep yKIJIaJKa aTOMOB B CTPYKTYpbI, COOTBETCTBYIOIINE
HecTaOMIIbHBIM XUMHUUYECKUM COCANHEHHSM).

C IpeBHUX BPEMEH UYEJIOBEYECTBO CTapaTeIbHO J00bIBa-
eT U3 Help 3eMIIM MUHEpabl, epepadaTbiBacT X B OrPOM-
HBIX KOJIMYECTBAX U U3TOTOBIISET U3 HUX PA3IUUHBIE TIPEIME-
ThI. MBI 3a00THMCS O XUMHYECKOM YMCTOTE BELIECTB, O CO-
CTaBe ¥ yPOBHE NPUMECEH U T. A., OHAKO IIPU 3TOM MEI BCe-
raa paboraeM ¢ TeM HAOOPOM M PACHPENCICHUEM aTOMOB,
KOTOpBIE IMpPEeAOCTaBIsIeT HaM npupoxaa. Hampumep, y Hac
HET BO3MO)KHOCTH HM3ydYaTh WJIM HCIIONB30BaTh BEIIECTBO C
«IIaXMaTHOW» CTPYKTYPOM, T/ie aTOMBI IPHMEcei aKkKypar-
HO pacnonararoTcs Ha paccrostHuu 100 HM apyr ot pyra.

MBI fgaxke HE OUEHb 33AyMbIBA€MCs HaJl TEM, YTO MOKHO
clieNnaTh CO CIOMCTOM CTPYKTYypOM, COCTOSILEH U3 MPaBUIlb-
HO YJIO)KEHHBIX CJI0eB aToMOB. Kakumu cBoiicTBaMu, BooOI1IE
TOBOPSI, MOT'YT 00J1a/1aTh MaTepualibl, IOCTPOCHHbIE U3 aTO-
MOB, KOTOPBIC MBI CaMH Oy/ieM pacriojiararh B 3aJaHHOM I10-
psanxe? DTO OYEHb UHTEPECHBIN BOMPOC C TOYKU 3PCHUS YH-
CTOM TEOpHUH, U 1 yBEePEeH (XOTsI, KOHEUHO, HA 3Ty TEMY HEllb-
351 TIOKA CKa3aTh HUYETO OMPEEIICHHOr0), YTO, HAyINBIINCH
pEryIupoBaTh W KOHTPOJIMPOBATH CTPYKTYPHI Ha aTOMHOM
YPOBHE, MBI ITOJTY9INM MaTepHajIbl ¢ COBEPIICHHO HEOXKHJaH-
HBIMHU CBOHCTBAaMH M OOHApY>KUM COBEPIICHHO HEOOBITHBIE

3¢ dexTsl.

Ipenmnonoxum, HarPUMeEp, YTO MbI CO3/1AJIH KyCOYEK Be-
LIECTBA, BHYTPH KOTOPOTro c(hOPMHUPOBAHBI MaJICHbKHE JIEK-
TPUYECKHE LIENTH U3 KOH/ICHCATOPOB M KaTyIIEK HHYKTHBHO-
CTH (WJIM MX TBEPAOTEIbHBIC aHAJIOTN). Takue Leny, ¢ pasme-
pom ot 100 1o 1000 HM, MOTYT OBITH CHAOKCHBI AHTEHHAMH
u, Oyay4H B3aMMOCBSI3aHbI, MOT'YT ITOKPBIBATh JOBOJBHO 3Ha-
YHUTEJbHYO IO 1b. Takue HabOopbI ceTeil 1 aHTEHH 00bIY-
HOTO pa3Mepa YK€ B HACTOAIIEe BPEMsI HIMPOKO HCIOIb3Y-
I0TCS JUISL N3JIy4EHHsl PaJJMOBOJIH, OATOMY CYILECTBYET Be-
POSITHOCTB, YTO aHAJOTHUYHBIH HAOOP «aTOMapHBIX» aHTEHH
Oy/JleT M3JIy4yarh CBETOBBIC BOJIHBI MIIH JIQKE TOYHO HAIpaB-
JICHHBIC ITYYKH CBETA.

TIpUMEHHTENBEHO K CBEPXMAJIbIM JICKTPUYCCKUM LCTISIM
Hanboiiee BaXHBIMH TIPEJCTABISIIOTCS NPOOJIEMBI, CBSI3aH-
HBIE C IEKTPUUECKUM CONpPOTHBIECHHEM. J[eno B TOM, 4TO
C YMCHBIICHHEM pa3MepoB LIEMU ee COOCTBEHHAs 4acToTa
BO3pacTaeT (MOCKOIbKY JUIMHBI BOJH COOCTBEHHBIX KOJIE-
0aHMl yMEHBIIAIOTCS), ONHAKO TONIIUHA MMOBEPXHOCTHOTO
ciosi (Tak Ha3bIBAGMOTO CKHH-CJIOS) MPU 3TOM YMEHbIIACT-
Csl IPOMOPLHOHAIBHO JIUIIb KBAJPAaTHOMY KOPHIO U3 Xapak-
TEPHOTO pa3Mepa, BCJICICTBHE YEeT0 IPH PacueTe dIeKTpUIe-
CKOT'O CONPOTUBIICHUS JI0JKHBI BO3HUKATh JONOJHUTEIILHBIC
CIIO)KHOCTH. BO3MOXHO, BpoueM, 4TO 3TH NPOOIEMBI YAaCT-
Csl PEILNTh, UCIOIb3Ys KaKue-muoo CriennaibHble TeXHIYE-
CKHe PHEMBbI (CBEPXIPOBOIMMOCTb IPHU JOCTATOYHO HU3KOM
4acToTe U T.11.).

Tlpu nepexoye K M3y4YCHHIO CaMbIX MaJCHBKHX OOBEK-
TOB IPEJIaraeMoro THa (HarmpuMep, MEKTPUICCKHX IICTeH,
COCTaBJICHHBIX M3 HECKOIBKHX aTOMOB) Mbl CTaJIKHUBAEMCS
CO MHOTUMHU Pa3HOOOPAa3HBIMH SIBICHHAMH, CO3JAIOIIUMU
HOBBIE BO3MOKHOCTH. [IOBe/IeHUE OT/ENILHBIX aTOMOB TI0[I-
YHMHSETCS 3aKOHaM KBAHTOBOW MEXaHHKM W HE MMEET aHa-
JIOTOB B MaKpPOCKOITMYECKOM Maciitabe, MOoITOMY «BHH3Y»
MBI OyJIeM ITOCTOSSHHO HAaOIIONaTh HOBBIE 3aKOHOMEPHOCTH
n 3 deKThl, Mpearoararlie HOBble BApHAHThI UCIIOIb30-
BaHus. Hampumep, oueHb BO3MOKHO, YTO B MHPE aTOMOB,
BMECTO INPUBBIYHBIX JIEKTPUYECKUX LENeH, Mbl HaydUMCs
paboTaTh ¢ KBAHTOBBIMH YPOBHSIMH SHEPIUH, C B3aUMOCH-
CTBUSIMH KBAHTOBBIX CIIMHOB H T.II.

VI3BecTHBIC HaM MPUHIMIBI (QU3HKH HE 3aMperiarnT co-
37aBaTh OOBEKTHI «aTOM 3a aTOMOM». MaHHITYISIUS aTo-
MaMH, B NPUHLMIE, BIOJHE peajlbHa W HE HapyllaeT HU-
KaKMX 3aKOHOB TNpHUpObl. [IpakTHueckue ke TPYAHOCTH
ee peanu3anuy OOYCIOBJICHBI JIMIIb TE€M, YTO MBI CaMu
SIBJIIEMCSL CIIMIIKOM KPYIHBIMH M TPOMO3JKHMH OOBEKTa-
MH, BCJCACTBHE YEr0 HaM CIOKHO OCYIICCTBISTH TaKHE
MaHHUIYJISINH.

U, HaKOHeIl, pa3MbILLISIsE B 3TOM HalpaBiICHHH, MbI J10-
XOZUM J10 1pobieM XumMu4eckoro cunresa. Ceifuac XMMUKU
HCIIOJB3YIOT JJIsl CHHTE3a CIIOXKHBIC U pa3HOOOpa3HbIe MpHe-
Mbl. Kak ToJbKO (HU3HMKK CO3MaMyT YCTPOMCTBA, CIOCOOHBIE
OIIEPUPOBATh OT/E/ILHBIMH aTOMaMH, MHOTHE METOIbI Tpa-
JMIHOHHOTO XUMUYECKOTO CHHTE3a MOTYT OBITh 3aMCHCHBI
MPUEMaMH «aTOMHON cOopkm». MHE NpecTaBiIsIeTcss 0COo-
OCHHO MHTEPECHBIM TO, YTO (DU3HKH, B MIPUHIIHIIC, ICHCTBH-
TEJIBHO MOTYT HAayYHThCsI CHHTE3HPOBATh JIF00OE BEIIECTBO,
HCXOJIS M3 3alTUCAHHON XUMUYecKoil popmysbl. XumMuku Oy-
IyT 3aKa3bIBaTh CUHTE3, a (PU3UKU — MIPOCTO «YKJIAIbIBAT
aTOMBI B IIPE/IaracMoM Topsiike. Pa3BuTne TEXHUKN MaHH-
IYJSIMH HA aTOMapHOM YpOBHE (@ st yOexkK/IeH, 4TO 3TOr0 HaM
MPOCTO HE M30eKaTh) MO3BOJUT PELIMTh MHOTUE TMPOOIEMBI
XUMUH ¥ OHOJIOTHH. . .
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