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APPLICATION OF MEDICAL INFORMATION SYSTEMS
IN EDUCATION AND RESEARCH IN MEDICINE

Abstract. Medical information systems (MIS) - in a broad sense, it is a form of organization in medicine,
uniting in the process of activities of physicians, mathematicians, technicians with a complex of technical means and
providing the collection, storage, processing, analysis and delivery of medical information of various profiles in the
process of solving problems, and in the narrow sense - a complex of mathematical and technical means to ensure the
collection, storage, processing and issuance of medical information in solving problems of clinical medicine or
health. The general commands for planning and implementing a medical information system are very large and rich.
There are necessary requirements for personnel, capital, and the organization itself. Strict requirements for high
reliability and user utility for a real-time system significantly increase hardware and software requirements. The scale
of the information system requires careful time planning and modular implementation.

Keywords: information technology, medical information system, medical prophylactic establishments.

Introduction. In the era of mass introduction of personal computers in all areas of modern life, it is
natural to seek to use computer systems to support increasingly complex human activities. The healthcare
system has long been in urgent need of modern information technologies; complex business processes,
expensive resources, industrial scale of medical care, quality of treatment, standardization of medical
services-all this requires the introduction of information and computer technologies. In addition,
information technologies can effectively reduce costs and optimize the health care system. The use of
information technologies in solving professional problems becomes an integral part of the work of a
doctor of any specialty. Of course, a doctor should know his or her subject area and be able to use
information and computer technologies when performing professional duties [1].

Informatization is a set of measures aimed at timely and complete provision of necessary information
to the participants of a particular activity, processed in a certain way and, if necessary, transformed.
Informatization of the health care system is a multi-aspect system-forming process that includes the
collection and accumulation of information, its transmission, integration and effective use of databases,
data banks and knowledge about the industry. The health management system is a multi-level dynamic
system with types of reporting and reporting. The implementation of health functions at various levels of
this complex is inextricably linked to information. A key element of the Informatization of health care is a
medical information system. Medical information system-a set of information, organizational, software
and hardware tools designed to automate medical processes and (or) organizations.

Analyzing. The process of analyzing the subject area in the development of information systems
involves identifying the main and auxiliary business processes that are designed to ensure the production
of a product/service. However, along with this, the selection and review of business processes provides an
opportunity to determine the business elements and data structures that should participate in data
processing. Such capabilities require the information system developer to use not only the documents used
in the domain activity in modeling the database, but also the environment of each business process and
functions, including the definition of business elements, data objects, processing executors, owners of
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processes and functions, previous and subsequent functions, initiating and resulting events, and other
elements. The depth of consideration of business processes and functions provides the most complete
information about the processes occurring in the subject area, and allows you to better understand the
tasks that need to be implemented when developing a database, which include modeling the database
structure, determining the rules of referential integrity, forming procedures for processing and presenting
data, but user requests. [2]

A specialized medical information system for medical institutions must meet several requirements:
quality of execution, user-friendly interface for all users, information security, and budget cost.

Sometimes representatives of medical institutions order the download of a medical information
system from the Internet in order to save money. This decision is usually dictated by ignorance. In fact,
there is no free medical information system for medical institutions. On the Internet, you can find demo
(test) versions of various specialized information programs for various institutions. As a rule, such
specialized information programs have a limited period of validity and incomplete functionality. Since the
competition in the information technology market among specialized medical institutions is quite high,
each developer seeks to limit access to the system of their institutions in order to preserve the unique
functions and author's developments in the field of information programs for medical institutions. That is
why it is impossible to publish a high-quality medical information system for free on the Internet. Such
systems for specialized agencies are usually purchased from the creators.

Development of healthcare using information technologies:

e  Support for research in organic chemistry, biology, genetics, etc.

e  Development of evidence-based medicine and clinical research methods;

e Image analysis;

e Improving the efficiency of medical services. (automation of business processes, creation of
electronic registers, analysis of complex structured data and texts in natural language)

Based on the analysis of foreign literature and computational experiments, it is shown that the
introduction of information technologies has high potential economic benefits for hospitals. Today, many
medical centers use the" old " method, only paper. With the help of information systems, you can increase
your customer base, save time, etc.

Component diagrams are used to visualize the organization and relationships between components in
the system. These diagrams show the physical components of the system. To clarify this, we can say that
component diagrams describe the organization of components in a system. Here we can see the main
physical components of the system.

<<component>> El _____
O_ CheckingTime >
O_ <<component>> E] check
B Doctor

1 OnlineRecord

V
<<component>> ]
<<component>> @#(O ( )_ Hospital DataBase
Patientinterface record
L ReceptionRecord

¥
E 3 status

IndividualRecord

<<component>>
Doctorinterface

Figure 1 - Component diagram
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Automation of business processes is a phenomenon that is gaining more and more popularity in the
modern market. In addition, this is absolutely justified - because automation mechanisms allow first to
reduce the costs of any production, and therefore-to make the company's activities more efficient. [3]

Understanding what business automation is and what it gives, we should note the following positive
aspects of its introduction:

e FElimination of routine and monotonous manual labor;

e Information is processed and transmitted much faster;

¢ In a single information space, individual divisions or the entire enterprise are served;

e Programmed reports and documents are generated automatically;

e The convenience of operating databases increases, and the work becomes more accurate,
complete, and consistent;

e Divisions or the entire organization is reduced to a single complex, which combines regular
standardized document flow and information and regulatory framework. [4]

Similar to all other production areas, focus on optimizing primary production and automation of key
business processes inherent in medical prophylactic establishments (further - MPE), implementing
medical information system (hereinafter - MIS).

To effectively address this issue of information support for accounting and management processes in
any modern MIS, a large number of functions must be implemented that solve many problems. At the
same time, the functionality of each specific MIS may differ for each of the presented logical blocks. In
addition, in most cases, the specifics of large MPE require unique MIS functionality developed directly for
the specific goals of a particular organization. Thus, the best option for the information technology
platform for automating business processes in a multi-disciplinary health care facility is a basic MIS,
modified to take into account the individual specifics and tasks of the institution. [5]

Despite the huge number of advantages, this approach has its own weaknesses. The production
system will become much more complex and there will be a lot of new elements that the company's
employees may not be familiar with, so you will have to spend time training them. In addition, the
equipment will require greater reliability. Constant support of specialists is important. The staff must have
a programmer with special knowledge. For example, if the accounting Department is being automated, it
should be aware of the current legislation in this area. [6]

It is worth noting that these unavoidable difficulties are temporary and more than pay for the benefits
that automation brings in the end. Over time, imperfections in the information and financial databases are
smoothed out, and employees get used to the new order of work. Even those who looked at innovations
with distrust, realize their convenience. With the most pessimistic forecast, the economic effect is
noticeable in a few years, and according to the average data-much earlier. [7][8]

Conclusion. It becomes obvious that the health and prosperity of the entire nation will depend on the
effectiveness of the introduction of medical information technologies in medicine. Many domestic medical
institutions actively use the services of complex medical information systems in their activities. The latter
are a complete (universal) software product that allows you to manage the activities of medical institutions
and provide medical services at a qualitatively new level.

The peculiarity of medical information systems is the transition from local work with medical
information to an integrated system, where all data passing through the institution is accessible from a
single information environment. Paperless technology is fully implemented, but you can still get a copy of
any document. The use of modern medical technologies makes it possible to improve the quality of
medical services, optimize the management of various structural divisions of medicine and create a basis
for reaching the world level of medical care. The era of paper information and self-written programs for
medical institutions is being replaced by the time of large information systems aimed at both maintaining
internal functions and solving problems of managing the medical industry
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A.A. Amanraii, K.C. JlyiicedexoBa
MexayHapoJHbIH YHUBEPCUTET HH(OOPMAIMOHHBIX TEXHOJIOTHH, AnmaTthl, Kasaxcran

INPUMEHEHUWE MEMIIMHCKUX THOOPMAILIMOHHBIX CUCTEM
B OBPA30OBAHHUU U HAYYHBIX HCCJIEJOBAHUAX B MEJIUILITUHE

AnHoTauusa. Meaunuackue uHpopMannonnsie cucteMbl (MUC) B mupokoM cMmbicie — 3T0 (opma opraHu-
3a0UM B MEAWIMHE, OOBEAMHSIONIAs B MPOLIECCE CBOEH JEATENPHOCTH Bpayel, MaTeMaTHKOB, TEXHHKOB C
KOMIUIEKCOM TEXHHYECKHX CpEICTB M olecreunBatomas cOop, XpaHeHue, o0pabOTKy, aHaiu3 M JOCTaBKY
MEIUIMHCKON MH(pOPMAIMU Pa3In4YHOrO NpOo(uUIIs B MPOIECCe pelIeHHs 3a7ad, a B y3KOM CMBICIEe — KOMILIEKC
MaTEeMaTUYeCKHX U TEXHHYECKHUX CPEJICTB, 00ECIeYHBaIOIIMX cOOp, XpaHeHHe, 00PadOTKY M BbIAAYY MEIUIIMHCKON
nHpOpManMU TPH pEIICHUH 3ahad KIMHUYECKOM MEAMIMHBI WM 3ApaBooxpaHeHus. OOImume KOMaHIBI ISt
IUIAHUPOBAHMSI M BHEIPEHHS MEIUIMHCKOH WH(POPMAIMOHHONW CHCTEMBI OYeHb BelnMKH u Oorartsl. EcTh
HEeoOX0oauMBble TPeOOBaHMS M K IIEPCOHAITY, M K KallUTaly, U K caMoi opranu3auny. Ctporue TpeGoBaHUs K BHICOKOH
HaJIS)KHOCTH U TTOJIE3HOCTH TI0JIb30BATENS VISl CHCTEMBI PEAJIbHOTO BPEMEHH 3HAYUTEIBHO MOBBIMIAIOT TPEOOBaHUS K
ammapaTHOMY W TIporpaMMHOMY obecredeHnro. Macmrtad WHPOPMALMOHHOW CHUCTEMBI TpeOyeT TIAaTeIhHOTO
IUIAHUPOBAHMS BPEMEHH M MOMAYJIBHOTO BHEIpEHHs. JIMHaMHYHO pacTylniue MEIULUHCKHE HWH(OPMAIMOHHBIE
cucremsl (MUC) 3HaMeHyIoT €000l 3py OONBIIMX NAaHHBIX B 00JACTH 3IPAaBOOXPAaHEHHA. OTH JaHHBIE HMEIOT
OonbIoe 3HA4YEHHWE VIS YIPABICHUS PAa0OYMMH IPOLECcCaMy, yXOJa 3a HaleHTaMH M MX JICUYeHHUS, Hay4dHBIX
HCCIIeIOBaHMi 1 00pa3oBaHus B cdepe 3apaBooxpaHeHus. OJHAKO CIIOKHBIN, paCpeNeiCHHBIH W B BBICIICH
CTCIICHU Me)KIlMCLIMHHHHaprIﬁ XapakKTep MCIAUIMHCKUX NAaHHBIX MOJYEPKUBACT OIPaHUYCHHOCTH TPAJUIIMOHHBLIX
BO3MOXKHOCTEW aHajM3a JQHHBIX JJIsl JIOCTYNa K HUM, MX XpaHeHusi, oOpabOTKM, aHain3a, paclpoCTpPaHEHUs U
COBMECTHOTO HcHONb30BaHus. HoBble M 3()(eKTHBHBIE TEXHOJIOTUU CTAHOBSTCS HEOOXOJMMBIMHU JUIS IOJIYyYCHHUS
OrpoMHOro obbeMa MH(GOPMAIMKM M 3HAHWM, JISKAIMX B OCHOBE OOJNBIIMX MEAMIMHCKUX JaHHBIX. OOcCyxIeHne
MEIUIMHCKOTO aHann3a OOJIBIIMX JaHHBIX B €ro pabore, BKIIOYas BBeAeHHE B (pyHIaMEHTaIbHbIC KOHIIETIIHNH,
CBSI3aHHBIE C HUMHM IIATGOPMBI M TEXHOJOTHH O0pabOTKM OOJBIIMX MEOWLIMHCKHX JAaHHBIX, a TaKXKE IEepPeIOBbIe
TEXHOJIOTUH 00pabOTKH OONBIINX TaHHBIX.

WHunyctpus 31paBOOXpaHEHNST ONUPAETCS HA OTPOMHOE KOJIMYECTBO AAHHBIX JUIA NPUHATHS PELICHUH O Jede-
HHUM MALUCHTOB, OOJETYEeHHs OKa3aHUsI MEAMIIMHCKON MOMOINM M PEUIEHUs] MHOTHX CIOXKHBIX aJMHHHCTPATUBHBIX
3aja4, KOTOpbIE NMPOUCXOAAT 3a KyJiucamu. MHGOPMAaIMOHHBIE CHCTEMBI 3PABOOXPAHCHUS SIBIIAIOTCS IIEHHBIMU
MHCTPYMEHTaMH, KOTOPbIE TIOMOTAIOT KJIMHUINCTAM U aJMUHHCTPAaTUBHOMY IIEPCOHAIYy OOECIICUUTh HENPEPhIBHBIN
OTIBIT MAaIeHTa OT Havaa JI0 KOHUA. J[pyrue nmpeumylnecTsa BKIIOYAIOT B CEOsI:

e AHaJIWTHKY JaHHBIX — MOMOINL B cOOpe M aHallM3e JAaHHBIX JJIsl yIpPaBIEHHUS 3I0POBbLEM HACEICHHS U
CHIDKEHUSI 3aTpaT Ha 3[paBOOXPaHEHUE.

o Tlogmepxkky coBmectHoro yxoma — MUC obierdaer coBmectHoe ucnosib3oBanne 3MU (3amumieHHas
Memuuunckas Mudopmanust) Mexay MOCTaBIIMKAMHU W OPraHU3alMsAMM, YTO IO3BOJIICT MMAIMEHTaM II0Jy4aTh
CKOOPAMHUPOBAHHYIO TIOMOIIb OT HECKOJIBKMX IOCTABIIMKOB, OJHOBPEMEHHO YIydllas KadyeCTBO OKa3aHMs
MEIUIIMHCKOHN ITOMOIIH U PE3YJIbTaThl JICUEHHS alleHTOB.

e Kontponps 3atpat — mytem oomena mH(popmarmeir MUC MoxeT yCTpaHHUTh ITyONHKATHI TECTUPOBAHHS U
MPOLEAYP, COKPATUTh BPEMEHHBIE 3aTpaThl Ha NEpCOHaN (HAIpUMep, AT OTNPAaBKH OyMaXKHBIX KONHH 3amuceit
MAlMEHTOB) U YMEHBUINThH JOPOTOCTOAIINE YETIOBEUYECKHE OIINOKH.

e VYhpaBiieHHE 3AO0POBbEM HACENECHUS — arperupoBaHUE JAHHBIX O MAIMEHTaX MOXET IIOMOYb BBISIBUTH
3aKOHOMEPHOCTU U TCHACHIIUU, IPOTrHO3UPOBATH WJIN MPCAOTBpAIIATh BCIIBIIIKH, BBIABIIATE IPYNIILI PUCKA U MHOI'OC
JIpyroe.

o Ho,unep)KKy KIIMHUYECKUX peHleHI/lﬁ — HWHTCTrpanus HWHAWBUAYAJIbHBIX JaHHBIX MAIIMEHTAa W HCTOPUUN
Gosie3Hu ¢ GoJiee MHUPOKUMH TOIMYJISIIMOHHBIMH JaHHBIMHA W MCCIIEAOBAHUAMHU YJIyYlIaeT KaK IUarHOCTHKY, TaK U
JIeYEeHHeE.

DJIEKTPOHHBIE CHCTEMbl MEAWIMHCKOW JOKYMEHTAIlMM IOBBIIIAIOT KauyecTBO OOCITY>KUBAHUS ITallIEHTOB M
YMEHBIIAIOT KOJWYECTBO BpaueOHBIX OMIMOOK, ONHAKO WX ()MHAHCOBBIE ITOCIEACTBUS HE OBUIM TaK XOPOIIO
3aJOKyMeHTHpOBaHbL. Celdac MPOBOIATCS HMCCICOOBAHUS 3aTpaT W BHITON Ui aHamm3a (UHAHCOBBIX 3(dexToB
JNEKTPOHHBIX CHUCTEM MEIULIMHCKONH JOKYMEHTAllMd B aMOyJaTOPHBIX YYPEKOACHHSAX IEePBHYHOM MEAUKO-
CaHNTAPHOM MOMOILY C TOYKH 3PEHHs OPraHU3alMH 34paBOOXpaHeHus. /laHHbIC OBUTH MOTyYeHbI U3 UCCIEIOBAaHUN
U3 OIyOJMKOBAaHHOW JHTEpaTyphl. ODTAJIOHHOM CTpaTerneil Ijisl CpaBHEHHS OblIa TpagulMOHHAs OyMakHas
MEAWIMHCKAas KapTa. BHC}IpeHI/le CHUCTEMBI 3J1€KTpOHHOI>i Me}lPIIJ,PIHCKOﬁ JOKYMEHTallUu B HepBH‘iHOﬁ MEIUKO-
CaHUTAPHOM MOMOLIM MOXKET NMPHUBECTU K ITOJIOKHUTENLHON (PUHAHCOBOW OTAa4Ye OT MHBECTUIMH B OpraHU3aLHUI0
3ApaBOOXPAaHCHUS. Bennuuna OTAa41 4yBCTBUTEJIbHA K HECKOJIbKMM KJIFOYEBbIM (baKTopaM.

KioueBble cioBa: MH(OPMAIMOHHBIE TEXHOJOTMH, MEIUIMHCKas WH(OpPMALMOHHAs CHUCTEMa, JieueOHO-
NPOQHIAKTUUECKHE YUPEIKACHHS.
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XauplKapaiblK aKIapaTrThlK TEXHOJIOTHsIIAp YHUBEpCHUTETI, AiMaThl, Kazakcran

MEJUIAHAJA FBLIBIMH 3EPTTEYJIEPAI )KOHE
BLJIIM BEPYJIE MEJUIUHAJIBIK AKITAPATTBIK KYHEJIEPII KOJIIAHY

AnHoTanusi. MemunuHANBIK aknapaTTelK >kyienep (MAJXK) keH MarplHama KbI3MET YIepiciHae mopirep,
MaTeMAaTHK, TEXHUKAHBI TEXHUKAJIBIK KYpaaaap KeIIeHIMeH OipiKTIpeTiH )KoHe MIHACTTEPIl ISy yAepiCiHae Typii
OcifiHOeri MEAMIMHAIBIK aKIapaTThl JKMHAY, CaKTay, OHJCYy, Tajmay >JKOHE JKETKI3y[l KaMTaMachl3 CTETiH
MeIULMHAAF! YHBIM HBICAHBI, all Tap MarblHa/a KIMHHUKAIBIK MEIHUIMHA HEMece JIeHCAyJbIK CaKTay MIHAETTepiH
mienry OapbIChIHAAa MEAMIMHAIBIK aKlapaTThl JKWHAY, cakray, ©HJeY JKoHe OepyAl KaMmTamachl3 eTeTiH
MaTEeMaTHUKAIBIK JKOHE TEXHUKAJIBIK Kypaljap KemeHi. MequuuHaNbIK aKnapaTThIK KYHeHi jxocnapiay )KoHe eHTi3y
YILIH XaJIbl KOMaHaanap eTe YJIKeH jkoHe 0ail. Kpi3smeTkepre, KanuTaira jkoHe YHBIMHBIH ©31He KQKETTI TajlanTapbl
Oap. HakTbl yakpIT jKyHeci YIIiH KOFapbl CEHIMIUIIK TIeH MaianaHyliblFa bIHFAiIbl 00Nyl YIIIH KaTaH TajanTap
anmaparThIK JKoHe OarmapiiaMaliblK JKacaKTaMara KaKSTTUTIKTI eldyip apTThipaabl. AKIApATTHIK KYHEHIH ayKbIMBI
YaKBITTBl MYKHAT JKOCIApiay MEH MOIYJIbAi CeHri3y[i Tananm ereni. JIMHAMHUKAJBIK apThill Kelie IKaTKaH
METUITMHAIBIK aknapartThiK kyiemep (MAX) JleHcaynblk cakray cajgachlHAAFbl YJIKSH JepeKTep AoyipiH Ouimipen.
byn nepekrep skyMbIc yIepiciH 0ackapy, MalUeHTTEpAl KYTY )KOHE OJNapAbl eMIIey, IeHCAYIIBIK CaKTay CalachIHAaFbI
FBUIBIMH 3€pTTEYJIep MEH OiTiM Oepyae YIKeH MaHBI3Fa he. Aaliaa MeIUIHAIBIK IePeKTepaiH KypHaeni, OeiHreH
KOHE JKOFaphl JopeKeie IIOHapaJIbIK CHIIAThI KOJI XKETKi3y, cakray, OHAeY, TaJiay, Tapary jKoHe Oipiecin nainanany
YIIH [OepeKTepAl TalfayAblH OOCTYPJi MYMKIHIIKTEPiHIH IIEKTEeyJuTirin kepceremi. JKaHa koHe THiMII
TEXHOJIOTHSUTAP YJIKEH MEIUIMHAIBIK JCPEKTep HEri3iHaeri akmapar IeH OUTIMHIH ipi KeJIeMiH aay YIIH KaKeT.
JKymbic OapbICblHa KeJeMIi JepeKTepliH MEJULUMHAIBIK TajllaHyblH TaJKbUIay, COHBIH ILIHAE ipreni
TY)KbIpBIMJIAMAJIapFa €Hri3y, COFaH OalaHBICThI IUIAT(GOpPMAaIap MEH YJIKCH MEAMIMHAIBIK ICPEKTEPIl OHICY
TEXHOJIOTHUSCHI, COHall-aK 1pi JepeKTep i OHJIeYAiH ajIbIHFbI KaTapJibl TEXHOJIOTHSLIAPhI Kipei.

JleHcaynblK cakray cajiachl HAalMEHTTEpre KYTIM jkKacay, MEIMIUHAIBIK KOMEK KepCeTyll XEHUIIETY >KoHe
KeITereH KypZAedl SKIMIILTIK MIHAETTEepIl WIenly Typaysl IIemimaep KaObuiay YIIH KeNTereH MalliMeTTepre
cyiieneni. JleHcaymbIK caKkTayAbIH aKIapaTTHIK KyHenepl KIMHUIICTEP MEH OKIMIILUTIK KbI3MeTKepIiepre MarueHTTiH
OacbIHAH agFbIHA JEHiH Y3IIKCI3 TOXKIPUOECIH KaMTaMachl3 eTyre KOMEKTeCeTiH KYHABI Kypanmap OOIBIT caHAIaIbI.
Kenecizneit 6acka apThIKIIBUIBIKTAPABI 12 KAMTUIBL:

® JepeKTepl Tannay — XaJBIKTBIH JCHCAYJIBIFBIH OacKapy jKoHE JCHCAyJBIK CaKTay IIBIFBIHBIH a3aiTy YILIiH
JepeKTepii )KHHAY MEH TaJliayFa KOMEK KepceTy;

® OipiieckeH KyTiMal Kogay — MAXK xetkisymrinep MeH yiibiMaap apaceinga KMA (KopraifaH MeIUIMHAIIBIK
akmapar) Oipsecin maimgagaHyabl KEHUIETSAl opi Oy MAIMEHTTEPre MEIUITMHAIBIK KOMEK KOPCETy camachl MEH
MALMEHTTEeP/Il eMJIey HOTIKelepiH Oip Me3riije »akcapra OTHIpBIN, OipHelle KeTKi3yLIileH YHIECTIpUIreH KoMeK
ayra MYMKIiHAIK Oepeni;

® 1bIFBIHBI OaKbutay — MAXK akmapat ajqMacy apKbUIbI TECTiJIey MEH NpOoLeaypaiapAblH 1yOIHKATTaAPbIH KOS
ananpl, KbI3METKEpre apHaJfaH YaKbITIIA IIBFBIHABL KbICKAPTAIbl (MbBICANBI, MALMEHT jKa30alapbIHbIH Karas
KelllipMesiepiH ki0epy) jkoHe KpIMOAT TYpaThIH alaMH KaTeJIKTepli a3aiiTa anasl;

® XaJbBIK JICHCAYJBIFBIH OacKapy — MAIMEeHTTep Typallbl AepeKTepAi OipiKTipy 3aHIBUIBIKTAp MEH YpHAicTepIi
aHBIKTayFa, XKApKbULABI 00JDKayFa HEMece ajIbIH allyFa, KayilTi TONTap sl aHBIKTayFa )KoHe T.0. KOMEeKTece i,

® KIMHMKAJBIK OICHIMAEpAi KoJgay — MAIMeHTTIH JXeKe NEPEeKTEpiH XoHE aypy TapuXbIH KeH TapairaH
JepeKTepMeH JKOHE 3epTTeyIepMEH HHTErpaLlisiIay AMarHOCTHKAHbI 11a, COHllal-aK eMaey iCiH Jie )kaKkcapTasl.

MeauiuHanbIK KyKaTTaMaHbIH 3JEKTPOHABIK JKyiienepi MalieHTTepre KbI3MET KOpPCETy CamachlH apTThIpajibl
JKOHE IOpirepliH KaTeNiKTep CaHbIH a3alTajbl, ajaiifia oJlapAbIH KapKbUIBIK CajIapbl JKETIK KYKaTTaJFaH KOK.
Kasip meHcaysbIK cakTay YHBIMBI TYPFBICHIHAH QJIFAIlIKbl MEAMIIMHAIBIK-CAHUTAPIBIK KOMEKTIH aMOyIaTOPHUSIIBIK
MeKeMeNep/ie MEeIULUHAIBIK Ky)KaTTaMaHbIH 3JIEKTPOH/IBIK JKYHECIHIH KapKBUIBIK 9CEpiH Tajliay YILIiH IIbIFBIH MEH
naiina 3eprrenyae. Jepekrep skapusiianraH oneOuerTepaeH aublHAbl. CaNbICTBIPY YIINIH 3TAJOHIBIK CTPATETHs
peTiHze ASCTYpIi Kara3 MEAMIUHAIBIK KapTa alblHIbl. AJFAaIIKbl MeIUIMHAIIBIK-CAHUTAPUSUIBIK KOMEK KOpCeTye
ANEKTPOHABIK MEAWIMHANBIK KyKaTTama jKyheciH eHrisy JleHcaynblK cakTay yibIMbIHA WHBECTHULHUSANAH OH
KapKBUTBIK KaTapbIM 00Tyl MyMKiH. Kaiirapeim Memnmiepi OipHele Heri3ri ¢pakTopiapra ocep eTemi.

Tyiiin ce3aep: aknapaTThIK TEXHOJIOTHIAP, MEIULIMHAIBIK aKIapaTThIK XKyie, eMIey, ajIbH ally MEeKeMelepi.
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