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In Conclusion, we could say that our future is safe with such techniques, but our
present is still vague. All the technology we have today, are not applicable due to their
great cost; but science has not limit. We might be able to use it tomorrow on daily basis
in every laboratory or hospital. What we are not sure about is the revelation and chal-
lenges, the biological system is holding for us. That’s why we need to be one step ahead
all the way.
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Annotation. The goal of the project is to design a program based on machine learning
algorithms, performing analysis of a one-dimensional ECG signal and reporting a particular
pathology.

OcHoBHo# npo6siemoit DKI'-MeTo1a TMarHoCTUKHU CePASCIHO-COCYAUCTHIX 3a00J1e-
BaHUMU SABJISETCS TO, YTO TPAJAUITMOHHBIC METOBI aHAJIN3a JOCTATOYHO YacTO 00J1a1at0T
MaJioi T0CTOBEpHOCTHIO0. HekoTophie cephe3HbIe 3a001eBaHUs Cepllia OTpakaroTCs Ha
OKI nums Mano3aMeTHBIMA M3MEHEHUSIMU aMIUTUTYIBI WM (popMbl MUKOB. B Takux
CIIy4asiX TOYHOCTh JUArHO3a 3aBUCHT ITOUYTH MOJTHOCTHIO OT OMbBITA W KJIacCHU(DUKAIIUH
Bpaua. /{11 HCKITIOUeHUS «4UeIoBeYeCKOTo (pakTopay mporecc HeoOXoaMMO aBTOMATH-
3UPOBATh U HAUTH METOJ, CIIOCOOHBIN paclio3HaBaTh JIFOOBIC XapaKTepHBIC IS OIpe-
JIETICHHOTO 3a00JIeBaHUsI U3MEHEHHUA. B JaHHOM MPOEKTe pacCMaTpUBACTCS BapUaHT
pELIEHUS 3TOM 3a/1a4U C MOMOIIBIO UCITOJIb30BAHUS HCKYCCTBEHHBIX HEMPOHHBIX CETEN
(MHC) u anropuTMOB MalltuHHOTO OOY4YCHHSI.

CoBpemennbsiec THC MoryT OBITH MCIIONB30BaHBI B KQUECTBE CPEJICTBA MTPOTHO3H-
pPOBaHMS BO BPEMEHH, CPEACTBO paclo3HaBaHusi 00pa30oB, MHCTPYMEHT JJIsl IOUCKA IO
accolMaIysaM, MOJCIb JJIsl IOUCKA 3aKOHOMEPHOCTEW B MacCHBaX JTaHHBIX.

Ienpto ganHoro npoekra oynet co3nanue MHC, ee oOyueHue ¢ moMoIbo Haxo/s-
IITUXCS| B OTKPBITOM JIOCTYIIE OTEUECTBEHHBIX U 3apYOCIKHBIX 0a3 JaHHBIX ITaTOJIOTHYC-
ckux 1 HopMaiabHbIX DKI'-cUrHanoB, a Tak)ke MPOEKTUPOBKA MOJIL30BATEILCKOTO HMH-
tepdeiica. Jlng  HammcaHus ~— OporpaMMbl  OyZIeT — HMCIOJB30BaThCs  SI3BIK
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nporpammupoBanus C++, XoTs 11t TOJO0OHBIX 1eJIel NoAaBIIIonIee OOJbIIMHCTBO UC-
nonb3yeT Python. Beibop oOyciogmeH:
— HuskuM ypoBHEM sI3bIKa, UTO O3HA4aeT 00Jiee BHICOKYIO CKOPOCTh KOMIIH-
JSIUY;
— HannuyueM He60bIIOr0 OMbITa padOTHI C ITUM SI3BIKOM;
— Hanuuyuem Bcex HEOOXOIUMBIX OUOIMOTEK B OTKPBITOM JIOCTYTIE.
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Developing the device for controlling electron energy in sterilization process. As the elec-
tron beam goes through the set of aluminum plates, electric charges are formed in them.
Charge distribution in the depth of the absorber allows one to determine primary beam’s elec-
tron energy.

In modern medicine, various sterilization methods for medical products and per-
sonal protective equipment are used to ensure the sterility of the used ones. Radiation
sterilization uses either electronic or gamma radiation. The Innovative Center for Ra-
diation Sterilization in the Ural Federal University implements radiation treatment, in-
cluding sterilization, of various products using the electron accelerator UELR-10-10C.

The process of radiation sterilization is strictly regulated by international and inter-
nal standards of production activity; it requires certification of accelerator set and val-
idation of radiation effects on each type of product. The fulfillment of the established
norms guarantees the quality of medical products and its safety.

The electron energy is one of the monitored parameters of the accelerator, which
determines the penetrating power of electrons and their distribution into the depth of
production. When the energy changed, for whatever reason, it is necessary to re-con-
duct the equipment certification and validate the process of radiation sterilization.
Therefore, monitoring the value of electron energy is an integral task of the production
process.

The target device is an assembly of aluminum plates, with dielectric material placed
between them. Since the maximum range of electrons with energy of 10 MeV in alu-
minum is of the order of 1.4 cm, and the thickness of the metal plate is about 2.3 mm,
we made 6 plates in all.

As the electron beam passes through this device, the particles will lose some of the
energy in each plate, mainly due to ionization and excitation, until they lose their en-
ergy completely. As a result, the plates will accumulate a charge proportional to the
energy losses. Further, measuring the charge accumulated on each plate, we will obtain
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