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HHE K CKPHUHUHTY IIPOSIBIISIET CITy)KOa 3ApaBOOXpaHEHUSL.
ITpu AucriaHcepU3aMK HACEICHHS HA IPAKTHKE UCIIONb-
3yIOTCSI CKPHHTHPYIOIINE 00CIeI0BaHHs XapaKTepH3yIo-
€ MAacCOBbIC NMPOMUIAKTUYECKUE TMHEKOJIOTHYESCKHUE
OCMOTPBHI, (hirooporpapuaecKie 00CIeIOBaHS.

BriBox:

Takum oOpa3om, nanpHeiIee HCIOIb30BaHUE METO-
Jla CKPHHUHTOBOM MEIUIMHEI SIBIISICTCS] MPHOPUTETHBIM
HalpaBJICHUEM pPa3BUTHS CIYXKO 3/1paBOOXPAHECHUS H
YaCTHBIX KIMHHYECKHX OTACJICHUH IPH TTOJHOM HHTEerpa-
UM IEHTPAITN30BaHHBIMI CHCTEMaMHU YIIPAaBICHHS MEIH-
IIMHCKUMU 0a3aMH JIaHHBIX.

NH®PAKPACHAS CBSI3b AHAJIM3ATOPA
M ONITUYECKOUW CUCTEMBI
KOHBIOKTUBAJIBHOI'O MUKPOCKOIIA
I'ymosckuii A.H., bonnaps A.B., JleBuenko K.C.,
ITaBmok E.A., boesa H.E.

JIBDY, LlIxona buomeouyurvl
Braousocmox, Poccus, e-mail: gumovskii.an@dvfu.ru

CylIecTByeT yCTPOHCTBO JUIsi MOHUTOPHUHIA COCTO-
SIHUSI MHUKPOIMPKYJIAIMN TOIOBHOTO MO3Ta, BKIIIOYAO-
masi B ce0st, TOMUMO TIPOYETo, BUACOKAMepy JIEKTpHIe-
CKH CBSI3aHHYIO C CHCTEMOIl IlepeHoca U300paKeHuil, cu-
CTeMy aHanW3a M perucTpanuu uzobpakenuil. [locnen-
Hs1s BBINOJIHEHA Ha 6aze DBM. OxHUM U3 HElOCTaTKOB
ONMCAHHOTO YCTPOMCTBA SIBISETCS NMPOBOJHOW MHTEP-
¢eiic, USB 2.0, orpannumnBaronmii MakCHMaIbHOE pac-
CTOSIHHE B3aMMOJIeHcTBHs TpeMsi MeTpamu. Kpome Toro
MIPUCYTCTBHE KBATH(UIHUPOBAHHOTO CIEIHATNCTA B HE-
MOCPEICTBEHHON ONM30CTH OT MAIlMeHTa CTAHOBUTCS He-
00XOIMMBIM, YTO MOXET IOJIBEPraeT €ro PUCKy M MOBbI-
I1aeT CyMMapHyI0 CTOMMOCTH AWarHOCTUYECKOH MpoIie-
ZypBI, KPOME TOTO IIPOBOHOI MHTEp(elic He IPOIOPIIH-
OHAJIBHO CHIDKAeT (YHKIMOHAJIBHOCTH ycTpoiicTBa. Mc-
M0JTE30BaHNe OeCIIPOBOAHON MH(ppPAKpacHOH CBSI3H MOJ-
HOCTBIO pelIaeT OMHCAHHBIE TPOOIEMBI.

Br16op crangapra mHGpaKpacHO! CBS3M IS yaepiKa-
HUSI TMHAMUYECKON CBSI3M MKy aHAIN3aTOPOM H ONTH-
YecKol CHCTeMOW OeCIpOBOJHOTO KOHBIOHKTHBAJIBHOTO
MHKpOCKOTa. B cOOTBETCTBHY ¢ JaHHOH LENBIO MOCTAB-
JIEHBI CIIENYIONINE 3aauu:

1. AHanu3 onTUMAaIbHOM MPOMYCKHOM CIOCOOHOCTH
0eCIPOBOTHOTO KaHAaJIa UM KaHAJIOB.

2. CpaBHUTENbHBI aHAJIU3 TaKTHKO-TEXHUYECKHUX
XapaKTEePUCTUK NIPOTOKOJIOB OECIIPOBOTHON CBS3N.

3. Iomck cranmaproB OecIpoOBOJHON CBSI3H, pa3pa-
00TKa nepenaTyvka 1 NpuéMHUKA.

4. TIoucK MOOXOIMAINEd KOMIIOHEHTHOM Oasbl Uit
cOOpKH IepefaTInka U NpUEMHHKA.

5. Ananu3 uHGOPMALIMOHHOTO MOTOKA: BBIYHUCICHHE
ero 00b&éMa 1 He0OOXOAUMOI CKOPOCTH TIepeiadH.

IpormyckHast cHOCOOHOCTH KaHaJIa CBSI3M HAKJIA/(bIBA-
€T ONpeeNEHHbIE OIPAaHUYEHUS HAa MTapaMeTpbl ChbEMKU:
YHCIIO KaZPOB B CEKYHIY, pa3pelieHne CHIMKa, [TyOnHa
nBera. Tak, ecliu oNTHMaIbHBIM MPEJCTaBISETCS paspe-
menue 640x480 mukceneit, 120 kaapoB B CEKyHY, Kaue-
CTBO LiBeTONEepenaun 24-0ura, moryyaeM MpruOIn3UTeIb-
Ho 0.8 ['6ut/cek ¢ yuerom Texunueckon nHpopmarmu.[1]

Hcnonp3oBanme OyneT paguoCBsA3d HEMPOXYKTHB-
HBIM B YCJIOBHSIX OOEBBIX NEHCTBUI M pPaJHOdIEKTPOH-
HOW OOpBHOBI, WK TaKOW YPEe3BBIYAHON CHUTYalllH, KOT-
J1a BOBMOKHEI IToMexH B aupe. MHppakpacHast CBsI3b ke
o0ecreynBaeT BHICOKYIO IIOMEX03alUIEHHOCTD IPOLIEC-
ca IMarHOCTUKU U BBICOKOE OBICTPOAEIICTBHE CUCTEMEL.

WudpakpacHblii KaHaT HE3aBUCUM OT COCTOSHHS
a¢upa. Yerapesmue crangaptsl (IrDa: SIR, FIR, VFIR,
UFIR) na(pakpacHO CBSI3M NPAKTHUESCKH HE AKTyaTbHBI
BBUJIy HEIOCTaTOYHOW CKOPOCTH Iepeadn JaHHbIX. Lle-
necooOpa3Ho ucnoib3oBanue crannapra UK cesasu Giga-

IR. Tak oH 1O3BOJISET MEpeIABATH JAHHBIC CO CKOPOCTHIO
JI0 OIHOTO TUrabuTa B CEKyHJY, YTO YAOBJIETBOPSET II0-
TpeOHOCTSIM ONMCAHHOTO BBIIIC MMOTOKA JAaHHBIX, H pa-
6oTaeT MpH HAIUYUK MPEMATCTBUHA MTPO3PavYHbIX ISl HH-
(pakpacHOro KaHaja - Ha IPSIMOI BUANMOCTHU. Takxke oT-
PaXXEHHBIH OT MOBEPXHOCTHU MPEMSITCTBUS CUTHAI HE Te-
psiet cBoelt HHPOPMATUBHOCTH, HO HAOMIOJACTCS CHUKE-
HHUE TPOITyCKHOW CIIOCOOHOCTH KaHAIIOB Ha JUCTAHINH
10 30 MeTpoB.
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CHUT'HAJIOB, U3JIYYAEMbIX BUOOBBEKTOM
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[Iponcxox/aeHne pa3INuHbIX OHOJIOTHUSCKHX CHT-
HAJIOB, PETUCTPUPYEMbIX B COBPEMEHHOH KIMHHYECKOH
MIPaKTHKe, UMEEeT B HACTOSIIEe BPEMs OTPOMHOE 3Hade-
Hue. B nmanHOil paboTe paccMaTpuBaeTcsi perncTpanus
MarHMTHOM COCTABIISIONICH JAHHBIX CUTHAIOB.[1]

Brima mocraBneHa mens, pa3paboTaTh METOH peTH-
CTpallM¥ MarHUTHBIX CUTHAJIOB B JMana3oHe oT jo Ti.
B sToM nnanaszone HaxomuTcs (OHOBAS M BBI3BAHHAS aK-
THBHOCTb MO3Ta.

AHanu3 CymecTBYIOIMIUX MarHUTOMETPOB UyBCTBH-
TEJNFHOCTBIO OT /IO BBISIBMJI HEKOTOPHIE HEIOCTAaTKH: HC-
nonb3oBanue CKBUJI MarHuToMeTpoB CBSI3aHO ¢ HU3KU-
MU TeMneparypamu nopsaka 1.9 K, a Taxoke Beicokue Tpe-
00BaHMs K 0E30ITACHOCTH M3-3a HCIIOJIb30BAHMUS OXJIaXK/1a-
IOIINX JKHJKOCTEH; KaJleBble MArHUTOMETPHI C ONTHYE-
CKOM HAKa4yKOM, CI0KHBI B CBOEM CTPOCHHUE U3-3a CIIOK-
HOCTH paboTBI CO CTPYKTYpPOHi, cojeprkamiel HeCKOJIBKO
PE30HAHCHBIX JIMHUH.

CamoreHepupyonMid Ie3UeBbIii MarHUTOMETP SIB-
JISIETCSI CaMBIM TIPOCTBIM, HAJAEKHBIM U IIHPOKO PacIpo-
CTPaHEHHBIM YCTPOHCTBOM CPEIM KBAaHTOBBIX MAarHHTO-
METpOB. DTO CBSI3aHO, B TOM 4YHCIE, C TOSBICHHEM J0-
CTYIHBIX HCTOYHHUKOB Jla3epHOH Hakauky s Cs.[2]

IIpennoxxeHHbI METON 3aKII0YAE€TCs B UCIIOIbL30Ba-
HUe 001Ieil [1e31eBOit JTaMITbl, OT KOTOPOH 110 ONITOBOJIOK-
HY PacrnpoCTpaHsIeTcs CBET K CaMOT'€HEPUPYIOLIUM 11e3H-
eBBIM JaTdnKaM. Jlamee MBI pacrojaraeM OJWH U3 JaT-
YHKOB Ha HEOOJIBIIOM PacCTOSIHUE HaJl TOJIOBOH MalneH-
Ta, IPyroi JaT4uK HEMOCPEICTBEHHO K UCCeayeMoil 00-
nacty. TakuM 0Opa3oM, MBI yOHpaeM TeOMarHUTHYIO CO-
CTaBJISIOINLYIO, TO €CTh PETHCTPHPYEM 001liee MarHUTHOE
mmoJie U OT uccieayeMoil obmactu. [lamee perucrpupyem
MarHATHOE TI0JI€ OT MallUeHTa.
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21th century continues to surprise us with new
technologies. Take-out electronic devices, computers the
size of a coin, electric vehicles and other. No doubt, that one
of the most interesting and useful invention of the last time
is the 3D printing. Though this technology was invented in
1980s, the wide commercial distribution and promotion of
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three-dimensional printing has occurred only in 2010, when
the 3D-printers have become affordable for everyone.

This article reviews of using of three-dimensional
printing methods in biomedicine, information on the most
advanced research in this area, as well as prospects for
development in the coming years.

In nowadays, biotechnological companies and scientific
institutions are doing research in the direction of biological
3D-printing. The research is studying the possibility of using
inject / dropping 3D-printing in tissue engineering to create
artificial organs. The technology is based on the application
of the living cell layers on the substrate or sugar gel matrix,
with the gradual buildup of a fiber to create 3d structures.

Nevertheless, despite the high level of technology
are still problems in our society, such as doctors which
are not possible to return the patient to a normal lifestyle.
According to Pulitzer Center in 2014, the total number of
fatalities in car accidents of the world has reached 1.24
million deaths per year, with more than 50 million people
were seriously injured. One of the recent discoveries of
Japanese scientists could help many of these people.

—t

Fig. 1. 3D-printer that prints the basis for bone tissue

Doctors from the Research Institute of Samuel
Lunenfeld, medical complex at Mount Sinai Hospital,
teamed up with bioengineering, biology and surgeons,
trying to explore the possibility of using the patient's own
tissue to create new bone. The study, a methodology was
developed, the key element is the 3D-printer (Figure 1).
With the help of MRI technology scanned the damaged
bone, which is based on the results of three-dimensional
model. Then, from a special biodegradable porous
material is printed an exact copy of the damaged item. This
material promotes the growth of cells, and cartilaginous
tissue accumulates easily derived stem cells of a patient.

Gradually, a bone has a shape then materials dissipate. As
a result, there is only the bone, which has no different between
the original one. [3] This technique can help affected people

rebuild their bones, damaged in an accident, fights, with gunshot
wounds, or in the course of diseases such as arthritis, gout, etc.

Used in modern medicine, artificial blood vessels are
typically made of plastic, and can cause the development
of bacterial infections in humans.

The Japanese company Cyfuse Biomedical and
University of Saga jointly developed printing method
arteries using skin cells of the patient and 3D-printing
technology. To create a three-dimensional shape of the
vessel tissues, researchers found in 3D-array printer
metal needle length of 10 mm and a diameter of 0.1 mm.
Adjusting the length of the needles and their number,
researchers can change the thickness of the blood vessels.

Fig. 2. Mechanical prosthesis Cyborg Beast, worth $ 10

Now experts are testing on animals transplanted arteries.
Upon completion of clinical trials, the researchers plan to use
this technology for the treatment of people already in 2018.
With the proliferation of technology, such diseases as diabetic
necrosis, diabetic angiopathy, gangrene, etc. can be cured by
simply grafting new vessels to replace the damaged [4].

The advent of 3D-printing played a major role
in the field of prosthetic limbs. Using the 3D-printer,
the engineers were able to create as complex
electromechanical prostheses with a low cost (§ 50),
not inferior in performance expensive models (from $
10,000) and simple mechanical prostheses, so much
gaining popularity in children prosthetics.

Scope of application of three-dimensional printing
catch the imagination, making it possible that a few years
ago seemed impossible. The prospects offered by this area
are noteworthy research teams around the world, and this
young technology will undoubtedly give us many more
surprises and opportunities.
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3a/1a4a MPOrHO3MPOBAHIS TAPAMETPOB B COBPEMEHHBIX Te-
O(M3UYECKIX YCIIOBUSX XApaKTEPH3YeTCs: BO MEPBBIX MPOTHO-

3UPOBAHIE B YCIIOBUSIX HEOTPE/ICIICHHOCTH, BO BTOPBIX JJAHHbIC
Ha OCHOBAHHH KOTOPBIX BBITIOTHSCTCS IIPOrHO3UPOBAHIIC XapaK-
TEPH3YIOTCSl PA3MBITOCTBIO, HEYETKOCTBIO 1 CaMO TPOTHO3UPO-
BAHHE BBIMOJTHSICTCSI C UCTIONB30BAHUEM KOCBEHHBIX [PH3HAKOB,
HECYIHX HHPOPMALHIO O TPeOYEeMBIX MapamMeTpax Ha OCHOBA-
HUM HEKOTOPBIX IIPOMEXKYTOUHBIX 3aKIIFOUECHHH.

OCHOBHBIM HHCTPYMEHTOM MHPOTHO3MPOBAHUSI T1apa-
METPOB CIIY)KHT METOJI KOPPEISIIIUOHHO PErpecCHOHHOTO
aHaJIn3a, KOTOPBI B CBOEH OCHOBE MpPE/IoyiaracT MOJIeNb
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