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KaTa, HOPMBI MPO(ECCHOHATBHON ITUKN U KPUTEPHH Ka4eCTBA OKa3aHUS IOPUAN-
gyeckoil momouu. B cBoro ouepens 3akpemienue B YIIK P® nonoxenus, cornac-
HO KOTOPOMY IIPaBOM IIPEJCTABIATh MHTEPECHl STUX JIKI OyIyT 00Janarh JIHIIb
rpakaaHe, KOTOpbIE HUMEIOT BBICIIEE IOPHIMYECKOE 00pa3oBaHue, IOJyYeHHOE 110
UMEIOLIeH POCCUMCKYI0 TOCYAApCTBEHHYIO AaKKPEAMTALMI0 00pa30BaTeNbHOH
nporpamme, Jmdo nprcBoeHHyIo B Poccuiickoit denepanuu yaeHyIo CTEIEHb 110
IOPUANYECKON CIIEIMAILHOCTH, HE YCTaHABJIMBAECT OOSI3aHHOCTH JUIS NPE/ICTaBHU-
TelNeH OKa3bIBaTh KBAMH(UIIMPOBAHHYIO IOPUANIECKYIO IOMOIIIb.

OnHako, [UId y4eTa HHTEPECOB JIUII, KOTOPBIM B CBSI3H C MPEACTOSAIINMH U3-
MCHEHMSAMH 3aKOHOJATEIbCTBA OyAeT HEOOXOOMMO BCTYNHTh B aaBOKATypy,
HeoOxoxnmMo pe)opMHUPOBaATH B TOM YHCIIE M 3aKOHOIATEIBCTBO, PETIAMEHTHPY-
IOIIEE OCYILECTBIEHHE aBOKATCKON AEATENBHOCTH.
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B 50-e ronsr pa3BuTHE pEaKTHBHOW aBHAIMU MOJOIUIO K Pa3eNIeHUIO Ta-
30TypOMHHBIX ABHMraTejed Ha MOJHOpa3MepHble W Majopa3MepHble. BHauanme k
MaJIopa3MEepHBIM OTHOCWIIM TYpOOCTapTephl U BCIIOMOTATENIbHBIC ra30TypOHHHbIE
meuratenu. [Tozxe TP u TP/l mis OecIOTHBIX JeTaTeNbHBIX anapaToB, a
Taxke TypOOBHHTOBBIC IBHTATENH s HeOonpmmx camonetoB U I'T/] co cBo-
OomHOM TypOMHO# s BepToneToB. MI'T/] cTtanu MCmons30BaThCs U IS Ha3eM-
HOr'0, MOPCKOTO TpaHCIOpTa.

[pu cozgarnn MI'T/] pa3paOOTYMKH CTANKUBAIOTCS CO CIOXHBIMH TIPO-
omemamu. MI'TJl mpowrpeiBaroT JydmmMm obOpas3naM ToxHopasMepHeix [T/l B
nmapameTpax: yAeJIbHBIH pacxo] TOIUIMBA, yAeIbHas Macca, CTEIeHb ITOBBIIICHUS
JaBJieHUs. BoJbIyro posibk urpaet (Ghakt Toro, yTo Yucio HanmeHoBaHui MI'T/I,
NpUOIIKaeTCs K YUCITy HAMMEHOBAHHUH TTOJIHOPa3MEPHBIX, a KOJMUYECTBO BBIITYC-
kaeMbIx MI'T/] cousMepumo U 1axke IPEeBbIIIAET B OTJEIbHBIE FOJbl KOJIUYECTBO
BBIITYCKAE€MbIX TIOJTHOPA3MEPHBIX JIBUTATENEH.

Ha nannsiit Mmoment, MI'T/l npumensitores Ha Bepronérax (I'T/ CT), ner-
kux camonerax (TBJ), BIUIA (TP/I/1), Ha3eMHBIX W BOJHBIX alapaTax U B pOJId
BcrioMoratenbHbix apuratencit (BI'THA). MI'T/ umeroT psa oOmmx ocoOCHHO-
CTeH Takue, KaK: Majble pa3Mepbl MPOTOYHON 4YacTH, MPeAONpeAessIolue Uc-
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MOJIB30BAHNE HETPAJUIMOHHBIX KOHCTPYKTHBHBIX (DOPM; pa3HOOOpa3ne HCIOIb-
3yeMBIX CXEM JBHIaTellei, co3JjaBaeMbIX Ha 0a3e eAMHOro ra3oreHeparopa; ma-
J1ast IPOJOJDKUTENIFHOCTD TOJISTHOTO IMKJIA, SKCIUTyaTalus Ha He000py 10BaHHBIX
a’poapoMax.

I'TA CT u TB/I cxoxu B KOHCTPYKIMH U B YCIOBHUSX MPUMEHEHUs], 103TO-
My YacTO paccMarpuBaroTcsi BMecTe. K COBpeMEHHBIM ABHUraTeisiM TaKoTro
Ha3HA4YEHHs NPEIBIBISIOTCS BBICOKHE TPEOOBaHUS IO PeCypcy, Halle)KHOCTH,
SKOHOMHYHOCTH, MaJlOW Macce, BO3MOKHOCTh 3KCILTyaTallid B HKCTPEMAallbHBIX
YCIOBUSIX, 10 BPEMEHH TEXOOCITYKHBAaHUS. DTHM OOBACHICTCS, HO-BHINMOMY,
toT (pakt, uro mMeHHo ['T[ CT u TB/l B 3HaUMTENbHOI CTENECHH IMpeoIpese-
JISIIOT IPOTpecc B pa3BUTUM Majopa3MepHbix ['T/I.

Ceiigac cymecTByeT 3amada moBbimieHus 3¢dexruBHoctn MIT/, momck
HOBBIX CIIOCOOOB 3KOHOMHH TOIUIMBA M MaTE€PUANIBHBIX PECYPCOB B CBSI3H C SHEP-
I'CTUYCCKUMHU U (bI/IHaHCOBI)IMI/I HpO6HeMaMI/I.

YJK 539.1+621.38
CARBON NANOTUBES
A. R. Rymzhina!
Scientific superviser: the senior lecturer S. A. Avdeiko
Index Terms: carbon, graphene, nanotubes

At present, carbon nanotubes are insufficiently studied material, though in
the future they can significantly affect all spheres of human life.

The article presents a scientific review of such promising material as carbon
nanotubes.

The purpose of the article is to give information about carbon nanotubes
(CNTSs) and the prospects of their use, as well as to provide insight into the results
of our experiments.

The article considers mechanical, optical, and temperature properties of car-
bon nanotubes, as well as the heterojunction, which is formed when a metal nano-
tube is connected to a semiconductor one.

Carbon nanotubes are allotropes of carbon with a cylindrical nanostructure.
These cylindrical carbon molecules have unusual properties, which are of value to
nanotechnology, electronics, optics and other fields of materials science and tech-
nology. We analyzed some methods of synthesis of CNTs, including a chemical
vapor deposition method — the most optimal one.

In the course of full-scale experiments it was demonstrated that a laser ra-
diation power increase, directed to the substrate with CNTSs, results in a CNTs
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