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The article is about the usage of pictogtaphics of Chernoff faces. The idea behind using
faces is that humans easily recognize faces and notice small changes without difficulty. Chernoff
faces themselves can be plotted on a standard X-Y graph. The main aim of the article is to find the
right way how to treat the person from asthma. It can be useful for all medical workforce who
somehow connected with such a problem. Also the written article can help young programmers and
students of medical universities with their scientific papers.

BBenenne. MHoOromepHble MNUKTOrpauUKM — HE OYEHb MPOCTOW, HO MOLIHBIN
WCCIIEIOBATENILCKUIT MHCTPYMEHT pPa3BEJOYHOTO aHajHM3a JaHHBIX. | JTaBHAs Maes TaKoro Merona
aHaJIM3a OCHOBAHA Ha YEJIOBEYECKOM crmocOOHOCTH "aBTOMAaTH4YeCKH" (UKCUPOBATh CIOXKHbBIE CBSI3U
MEXJy MHOTUMH TIE€PEMEHHBIMHU, €CIH OHH IPOSBISIIOTCS B IOCIEIOBATEILHOCTH 3JeMeHTOB. C
MOMOIIbI0 MHUKTOrpa)MKOB MOXKHO IPEACTaBUTh 3JIEMEHTApHbIE HAONIOJCHHUS KaK OTJIeNbHbIE
rpadudeckne OOBEKTHI, T/Ie 3HAUCHHS MEPEMEHHBIX COOTBETCTBYIOT OINPEACICHHBIM YepTaM WA
pa3MepaMm 00beKTa.

Jluna YepHoBa — 3TO OAMH M3 Hauboyiee MHTEPECHBIX THUIOB MNUKTOrpaduxoB. Jluna
Yepuosa (Chernoff Faces) — cxema BH3yaJIbHOrO MPEICTaBICHUS MHOTO(QAKTOPHBIX JTAHHBIX B BUIC
yenoBeveckoro juia. s kaxaoro HaOI0AeHUs pUCYETCsl OTAeNbHOE "IUI0", IJIe OTHOCUTEIbHBIE
3HAa4YeHHUsl BBIOPAHHBIX MEPEMEHHBIX MPECTaBICHbI Kak (GOPMBI U pa3Mepbl OTAEIbHBIX YepT JIMLA
(Hampumep, JJIMHA HOCA, YTOJI MKy OpOBSMH, IIUPUHA JIULA).

IIpeacraBiieHue MHOTOMEPHBIX JaHHBLIX B BHAe mukrorpagukos «J/Inma YepHopay.
OcHoBHast wjes TmpencTaBieHUs WHGOpMaAnM B «IHIax YepHOBa» COCTOMT B KOAMPOBAHWUHU
3HAQYEHHWH Pa3IMYHBIX TEPEMEHHBIX B XapaKTePHCTHKAaX WM 4YepTax dYenoBeueckoro numa [1].
[Ipumep Takoro «iuiia» NpuBesieH Ha puc. 1.
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Puc. 1. [Ipumep n3o6paxxkeHus: nUKTorpaduka «tuno YepHosa»

KomnblotepHass peasmsanus. IIporpamma Chern nammcana B cpeae paspabotku C++
Builder 6. Ilpu cpaBHeHMM TapamMeTpOB 110 M TOCIE JICUYCHHS, €CIIM MapaMeTPhl MOCJE JICUCHUS
Oosblie, 4eM 10 JEYCHMs, Ha PUCYHKE y NPAMBIX HAYMHAETCS OTKJIOHEHHWE BIPABO WM BHH3, a
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OKPY>KHOCTH BBITSITUBAIOTCS BJIEBO M BIPAaBO (0OpaTHBINM MPUHIUI TOJIBKO Y TJ1a3 M 3pavyKoB); €CIU
K€ MEHbBILE WM PaBHBI, TO M3MEHEHHs Ha PUCYHKEe HaoOopoT. Ilpu mimoxom mpociexuBaHUU
OTKJIOHEHHSI MOKHO BOCIOJIb30BAThCSl MPOCMOTPOM KOOPAMHAT TOYEK.

Puc. 2. Oto6pakenue coctossaus 6osbHOro BAPI 10 1 moce neyeHus B Bume «inir YepHoBay

Hwxe npuBeneH mnpumep, B KOTOPOM Il TMOCTPOCHUS <JIML» HCIONB3YIOTCA 22
MH()OPMATUBHBIX  (U3MOJIOTHYECKUX TIOKA3aTeNsl, XapaKTEePH3YIOIIUX COCTOSHHUE OOJIBHBIX
OponxuanbHOM acTMoi [2]. CpaBHUBAIOTCS COCTOSHHUSI MAllMeHTa [0 MU TOCIE BO3ACUCTBUA
ayTMOBHU3yalIbHOUM cTuMyIisiiind. Ha puc. 3 mpeicTaBIeHbl COOTBETCTBYIONTUE TUKTOTPAPUKH.

W3 pucynka 2 cocTosHHE OONBHOTO C JUArHO30M IMCUXOTC€HHO-UHAYIIUPOBAHHOM
OponxuanbHOU acTMbl (BAPI), MBI HaOIt01aeM 3HAYUTEIIHPHOE OTKJIIOHECHHE TOPU30HTAIBHON JIMHUN
HOCA, YTO TOBOPUT 00 yBEIIMYCHHH MOKA3aTeNsl CTATUYECKOM PACTSHKMMOCTH JIETKHUX.
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Puc. 3. Oto6pakenne cocrosiaus 6ompHoro BANP 1o u mocne neuenus B Bujae «mi YepHOBa»
PaccmatpuBas «iuio», xapakrepusyromee cocrosiaue 6omsHoro BANP (puc. 3) ormerum
CIIeAyIONIee: BO-TIEPBBIX YMEHBIICHHE BCEX MapaMEeTPOB, CBS3aHHBIX C DJIEMEHTAaMH BOJIOC; BO-
BTOPBIX YBEIMYEHUE T[IOKa3aTeNii CTaTHYEeCKOM pacTsSHKMMOCTH JIETKMX M HE3HAUYUTEIbHOE
YMEHBIICHHE TUHAMUYECKON PaCTSIKUMOCTH JIETKHX, BRIPaKCHHbBIE OTKJIOHEHHEM TOPU30HTAIHLHON
JMHUM HOCA BHU3 M BIPABO, & BEPTUKAJILHOM JIMHUU — BJIEBO; HEBO3MOKHO HE OOpaTHTh BHUMaHHE
Ha BBITSDKEHHE OKPYKHOCTEH — yIIeH, 9TO CBHIECTEIhCTBYET 00 YBEIMYCHHH OpPOHXHUAIBHOTO
COIIPOTHBIICHUS Ha BIOXE U HA BBIJJOXE.
3akmouenue. [laHHbIe pe3yNbTaThl MOKA3alH, YTO METOJ ayAWOBH3yaTbHON CTHMYIISIIUU
Mo3ra 3QPeKTUBEH AJIs JISUEHUS JIIOJeH ¢ ICUXOTeHHO-UHYIIUPOBAaHHON OpOHXUAIbHOM aCTMBI.
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3D PRINTERS IN MEDICINE, IT PRESENT AND FUTURE

N.V. Kosheutova
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Abstract. This article is devoted to modern technologies in medicine and exactly to the
technologies of 3D printing. The creation of 3-D printing back in 1984 brought the promise of a
new age in manufacturing. Although it has only begun its takeoff, there is already so much we are
able to do with the technology. From building screwdrivers to chairs to cars, the possibilities are
endless. More importantly, however, is the impact of 3-D printing in medicine. In the past few
years, biomedical engineers and physicians alike have realized that 3-D printing can make surgery,
bone replacement, organ transfers, and other procedures a whole lot easier and more effective.

Introduction. 3D printers were invented about thirty years ago, but society has recently
started meeting them. In past some 3D printers worked very slowly and were very expensive.
However, there are a lot of models of 3D printers which have high speed of working and available
price at the moment. Technologies of 3D printing become more and more popular. Nowadays they
take a great part in medicine of present and future. In the past few years, biomedical engineers and
physicians have realized that 3-D printing can be used in surgery, bone replacement, organ
transfers, and other branches of medicine.

History. History of 3D printers has been started around in 1980. The first published account
of a printed solid model was made by Hideo Kodama of Nagoya Municipal Industrial Research
Institute in 1982. The first working 3D printer was created in 1984 by Chuck Hull. Continued
invention was required to push the technology further into full commercial use. Chuck and his team
had to overcome several challenging problems as they unit with hydrodynamics and chemistry. “3-
D printing isn't easy. You see a machine, you think it's straightforward and easy, but it's not. It takes
a long time to figure out technically”, said Chuck Hull. During hard developing he had published a
number of patents on the concept of 3D printing, many of which are used in today’s additive
manufacturing processes.

In two decades, 3-D printing has grown from a niche manufacturing process to a $2.7-billion
industry, responsible for the fabrication of all sorts of things: toys, wristwatches, airplane parts,
food. Now scientists are working to apply similar 3-D—printing technology to the field of medicine,
accelerating an equally dramatic change. But it's much different, and much easier, to print with
plastic, metal, or chocolate than to print with living cells.

Technologies of 3D printing with living cells have developed quickly and in 1999 group of
scientists from Wake Forest Institute for Regenerative Medicine implanted lab-grown organ in
human. When young patients undergo urinary bladder augmentation using a 3-D synthetic scaffold
coated with their own cells. This knife opened the door to developing other strategies for
engineering organs, including printing them. Because they are made with a patient’s own cells,
there is little to no risk of rejection.

In the new millennium scientists engineer a miniature functional kidney that is able to filter
blood and produce diluted urine in an animal.
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