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Abstract

Introduction: Postgraduate medical education is an important condition for the successful development of healthcare
and quality medical care. Practice-based learning is the main goal of postgraduate level education. In the context of the
COVID-19 pandemic, a qualified and competent resident doctor plays a crucial role for the country's health needs. The
pandemic has shown both negative and positive effects on postgraduate medical education. In order to achieve the
necessary level of qualification and competence of future doctors, it is necessary to develop new training programs adapted
to the current conditions of the pandemic. The results of the independent examination of residents who studied during the
pandemic to a certain extent reflect the level of training of future doctors of practical healthcare.

Aim of research: Conduct an analysis of the independent examination of the residents of Non-commercial Joint-stock
Company «Medical University Semey» who studied during the pandemic.

Materials and methods: Statistical processing of the results of independent attestation of 292 residents graduated in
2020-2021 academic year was carried out in 21 specialties. The final exam consisted of theoretical and practical parts.

Results: According to the results of the first stage of the examination, 97 (29.1%) received an "excellent" grade, a "good"
grade - 180 (65%), "satisfactory" - 13 (5.3%), unsatisfactory "- 2 (0.7 %). The average test score in all specialties was 81.7%
(B), which is slightly lower than in the past (2019-2020) 84.54% (B) by 2.8%. According to the results of the practical part of
the independent examination of residents, the average score in all specialties was 93.2, the quality indicator was 100%.
According to the results of the state certification of residents in all specialties of residency (theoretical and practical part), the
average indicator was 3.28 (86.9%), B, which is slightly lower than in the last 2019-2020 academic year.

Conclusion: The analysis of the results of the independent examination of the residents of the Non-commercial Joint-
stock Company «Semey Medical University», who studied in the context of a pandemic, showed a sufficient level of
theoretical and practical training. To further improve the training of residents, it is necessary to develop academic mobility
and internships, expand cooperation with other medical institutions, constantly improve the pedagogical and clinical
qualifications of teachers and clinical mentors, and improve material and technical equipment.

Keywords: independent examination, residency, pandemic.
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AHAJIU3 NPOBEAEHUA HE3ABUCUMOMW 3K3AMEHALIUM
HA noCcTAMMJIOMHOM YPOBHE B NEpPMoa nAHOAEMUM

Cayne b. Maykaesa', Aupga E. HypxxaHoBa'!, Cantanar E. Y36ekosBal,

MapuHa B. KyaHeuoea', Aurepum K. Bantabek!
1 HAO «MeauLMHCKMWIA yHuBepcuteT Cemein», r. Cemen, Pecnybnuka KaszaxcrtaH.

BeepeHue: [MocreBy3oBCKOe MeAMLMHCKOE 0Dpa3oBaHMe — BaXHOE YCMOBME YCMELHOMO PasBWTS 34PaBOOXPAHEHMUS
Ka4ecTBeHHON MepuumHckon nowmoly. OBydyeHne, OCHOBaHHOE Ha MpPaKTUKe, SBMSIETCA [MaBHOM UMbl obyyeHus Ha
nocTaAMUMNOMHOM ypoBHe. B ycnosusix naHaemum COVID-19 kBanuduLMpOBaHHBIA M KOMMETEHTHbIA Bpay-pesnaeHT urpaet
pelLatoLLyto porb Ans noTpebHocTen cTpaHbl B 06mactu 3apaBooxpaHeHus. [MaHoemusi okasana kak HeraTuBHoOe, Tak W
MO3WTVBHOE BIMSHUE Ha MOCTAUMIOMHOE MeauLMHCKoe obpa3oBaHe. [ins JOCTkeHUst He0GXOAMMOrO YPOBHS KBanMdmKkaLmuy v
KOMNETEHTHOCTW Byaylmx Bpadeil Heobxooumo paspabaTbiBaTb HOBble y4ebHbIE MPOrpamMMbl, afanTUPOBaHHbIE K TEKYLLMM
YCroBMAM NaHAeMuM. PesynbTaTbl HE3aBUCHMON 3K3aMEHALMM PE3VAEHTOB, 0BYYaBLLMXCS B NEPVO NaH4EMWM, B ONPeaeneHHOM
CTEMeHM OTPaXatoT YPOBEHb NOArOTOBKM OYAyLLMX Bpayei NpakTUYeCKoro 3apaBoOXpaHeHNs.

Llenb uccnepoBanua: lpoBecTu aHanua HesaBuUCUMOMN dk3ameHaumn pesuaeHToB HAO «MeauumHckuin yHuBepcuTeT
Cemeity, 0by4aBLUMXCA B NEPUOA NAHOEMUM.

Matepuansl u metopbl: [MpoBegeHa cTaTucTuyeckas obpaboTka pesynbTaToB He3aBWCMMOW atTectauun 292
Pe3naEHTOB, 3aKoHuMBWMX 0Oyyenne B 2020-2021rr. no 21 cneunanbHOCTAM. VTOrOBbIA 3K3aMeH COCTOSN U3
TEOPETUYECKOW U NPaKTUYECKON YacTy.

PesynbTatbl: Mo pesynbratam NepBOro 3tana dk3aMeHaLun OLEHKY «OTnMYHO» nonyumnu - 97 (29,1%), oueHky
«xopowoy» - 180 (65%), «ymosnetsoputensHo» -13 (5,3%), HeymoeneTBoputenvHo» - 2 (0,7%). CpepHuir 6ann
TECTMPOBaHUsI MO BCEM crneumanbHocTam coctaun 81,7% (B), YTO HECKONbKO HUKE MO CPaBHEHMIO C MokasaTenem
npowwunoro (2019-2020rr) 84,54% (B) Ha 2,8%, kayecTBeHHbIN nokasatenb (KIM) 95,6%, oTHocuTenbHbIA nokasatens (Of)
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99,3%. Mo pesynbTaTam MPaKTUYECKOW YacTW HE3aBUCUMON 9K3aMeHaLuu pPe3VpEeHToB cpefHun Gamn no Bcem
cneuuansHocTam coctaBun 93,2, kayecTBeHHbIN nokasatens - 100%.MM0 utoram rocyaapCTBEHHOM aTTecTaLui pe3naeHToB
Mo BCEM CreLManbHOCTAM PE3UAEHTYPbI (TEOPETUYECKas M NpakTUYeckas YacTb) CpPeLHWA nokasaTenb coctasun — 3,28
(86,9%), B, uto Heckomnbko Huxe uyem B npownom 2019-2020 yuyebHom ropy: cpegHuin b6ann — 3,33 (89,5%), B+.
KauectBeHHbIi nokasatens —100%.

BbiBoAbI: AHann3 UTOroB He3aBMcMMON ak3ameHaLun peanaeHToB HAO «MYCy, obyyaBLLIMXCS B YCNIOBUSIX NAHOEMUM,
nokasan AOCTaTOYHbI YPOBEHb TEOPETUYECKOW M MPAKTUYECKOW MOATOTOBKW. [Nsi AanbHENMero COBEPLUEHCTBOBAHUS
0ByyeHus pe3naeHToB HeobXoaMMo pa3BuBaTh akageMUYeCKyto MOBUMBHOCTb M CTAXMPOBKM, PaCLUMPUTL COTPYAHUYECTBO
C ApyrMMW NeyebHbIMU  YYpexaeHUsMI, NOCTOSHHO MOBbIWATb MEeJarorYeckyld U KIMHWYECKYID  KBanudukauuo
npenofaBaTenei 1 KIMHUYECKMX HAaCTaBHUKOB, yNy4llaTb MaTepUanbHO—TEXHUYECKOE OCHALLEHNE.

Knrouesnble cnoea: Hesagucumas ak3ameHayus, pe3udeHmypa, naHoemus.

Ty#ingeme
NAHAEMMUA KE3IHAE AUMNNOMHAH KEUIHI1 AEHFEUAETI
TOYENCI3 EMTUXAH ©TKI3YAl TANOAY

Cayne Bb. MaykaeBa', Aupga E. HypxxaHoBa'!, Cantanar E. Y36ekoBal,
MapwuHa B. KyaHeuosa', Aurepum K. Bantabek!

1 Cemeit MeauumHansbik yHuBepcuTteTi” KEAK, Cemen K., KazakcTtaH Pecny6nukachi.

Kipicne: XoFapbl OKy OpHbIHaH KediHri MeauumuHanbIK Ginim — geHcaynblk cakTay MeH cananbl MeauuyHanbiK KOMeKTIH
TabbICThl JaMyblHbIH, MaHbI3abl WapTbl. Taxipubere Heri3aenreH OKbITy AWMMAOMHAH KEeWiHri OKbITYAbIH, HEri3ri MakcaTbl
Bonbin Tabbinagel. COVID-19 naHgemuschl xardaibiHaa BinikTi XoHe Ky3blpeTTi pe3ngeHT aopirep engiH AeHcaynbik
CaKTay KaxeTTiniKTepi YLLiH WeLlywwi pen atkapagpl. [aHaeMns aunnomHaH KeniHr MeauumuHanblK GiniMre Tepic xeHe OH,
acep eTTi. bonawak gopirepnepgin, GinikTiniri MeH Ky3bIpeTTiNiriHiH, KaXeTTi AeHreniHe XeTy YLWiH Kagipri naHaemus
XargainapbiHa 6erlimaenreH xaHa oky GargapnamanapbiH 93ipney kaxert. aHoemMns KeliHae OKblFaH Pe3naeHTTEPLiH,
TOyencia emTuxaH HaTwxenepi Genrini Oip Oopexene Oonawak npakTUKanblK [eHcaynblK cakray [apirepnepiHiH
AanblHObIK AeHreniH kepceTesi.

3epTTeyaiH Makcatbl: [NaHgemust kesiHge okbliFaH Cemelt MeauuMHa YHWBEPCUTETIHIH, PE3MAEHTTEPIHIH Toyenci3
capantamacbiHa Tanjay xacaHpl3.

Marepuangap meH agictep: 21 MamaHablk BorbiHwa 2020-2021 xbingaps! OitipreH 292 TyprbiHAbI TOyenci3 atrecTaTray
HOTVKENepiH CTaTUCTUKAMbIK ©HAeY XY prisingi. KopbITbiHAbI eMTUXaH TEOPUSbIK XaHe NpakTukanblk 6eniMaepaeH Typabl.

Hotuxenep: EMTuxaHHbIH BipiHLLI ke3eHiHiH, KopbITbIHAbICH! 6oibIHWa 97 (29,1%) «eTe KkaKcbl», «xaKcbl» bara - 180
(65%), «kaHaraTtTaHapnblky - 13 (5,3%), kaHaratTaHapnbikebid - 2 angsl (0,7 %). Bapnblk MamaHgbikTap GoMbIHLLA
TecTineyiH optawa banel 81,7% (B) 6ongbl, byn bypeiHfbiFa kaparaHga (2019-2020 oky xbinkl) 84,54% (B) 2,8%-fa can
TeMeH. PeanaeHTTepaiH Toyencis emTuxaHblHbIH, NpakTukanblk 6eniMiHiH, HaTwkenepi 6oibiHWa 6apnblk MamMaHAbIKTap
BonbiHwa opTawa 6ann 93,2, cana kepcetkiwi 100%Kypagbl. PesngeHTypaHbiH 6apnblk MamaHAbiKTapbl 60MbIHLA
pe3noeHTTEPOl MEMIEKeTTIK aTTecTaTray HaTwkenepi OoMblHWA (TEOpUSNbIK XOHe npakTukanblk 6enim) opTala
kepceTki 3,28 (86,9%), B 6onabl, 6yn etkeH 2019-2020 oKy KbinbIHAAFLI KOPCETKILUTEH CON TOMEH.

KopbiTbiHabinap: [lMaHgemus xaffanbiHga okbliFaH «XKK» KEAK pesupeHTTepiHiH Toyencis capantamacbiHbiH
HOTWXENEPiH Tarngay TeopusnblK XoHe npaKkTUKanblK AaiblHAbIKTbIH, XETKINKTI OeHreiiH kepceTTi. PesugeHTTepai
fasipnayabl ofaH api XakcapTy YLWiH akageMusnblK YTKbIpMbIK MeH TafbinbiMgamaHsl AambiTy, 6acka MeauunHanbIk
MeKeMernepMeH bIHTBIMAKTACTbIKTbl KEHEMTy, MyFaniMgep MeH KNuHUKanblK ToniMrepnepdiH negarorukanblk xaHe
KNWHMKanbIK GinikTiniriH yHeMi XeTinaipy, Matepuangblk TeXHUKanbIK XabablKTanybiH XETINAIPY KaXeT.

Tytindi ce3dep: moyernciz capanmama, pe3udeHmypa, haHdemusi.
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Introduction. main goal of postgraduate level education. In the context of the

Postgraduate medical education is an important conditon =~ COVID-19 pandemic, a qualified and competent resident
for the successful development of healthcare and quality  doctor plays a crucial role for the country's health needs [4,5,9].
medical care. After completing the residency, graduates are  The pandemic has had both a negative and a positive impact
admitted to clinical practice [10]. Practice-based learning is the  on postgraduate medical education.
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The negative aspects of the pandemic: a reduction in the
number of patients in polyclinics and hospitals, disruptions in
the work of clinical departments, cancellation of outpatient and
inpatient services, reduction of operations and procedures, etc.
Research work, mentoring, and scientific conferences have
been canceled or suspended. However, this pandemic has
offered new fraining modes, such as teleconsultations,
videoconferences, etc. To achieve the necessary level of
qualification and competence of future doctors, it is necessary
to develop new training programs adapted to the current
conditions of the pandemic [1,3]. In Kazakhstan, postgraduate
medical education is specialized, based on the state mandatory
standard. In the NAO «Semey Medical University» (NJSC
"SMU"), the educational residency programs of all specialties
are based on the final results of training. The results of the
independent examination of residents who studied during the
pandemic, to a certain extent reflect the level of training of
future practical healthcare doctors.

Aim. Conduct an analysis of the independent examination
of residents of NJSC «SMU» who studied during the pandemic.

Material and methods of research.

In the 2020-2021 academic year, 292 residents completed
their studies and passed the state certification in 21 specialties.
The theoretical and practical part of the final examination of
residents was conducted by the National Center for
Independent Examination (NCIE). Statistical processing of the
results of independent certification of residents who completed
their studies in 2020-2021 was carried out.

Research results. The final state certification of
residents of NJSC "SMU" in the 2020-2021 academic years

Table 1. Results of final testing of residents.

was carried out in the following stages: 1. Determining the
level of theoretical training in the disciplines in the form of
testing. 2. Certification of practical skills with a standardized
patient according to the methodology of a mini-clinical
examination (MCE) using standardized patients (SP) in the
conditions of the Educational and Clinical Center of the
NJSC «SMU», in the Morgue of the Semey branch of the
Center for Forensic Examinations, the University Hospital
(UH) of the NJSC «SMU». The assessment was conducted
by teachers online on the website of the National Center for
Independent Examination (NCIE).

In the 2020-2021 academic year, 292 residents completed
their studies and passed the state certification in 21 specialties:
«Obstetrics and gynecology, including children’s» (39),
«Psychiatry»  (19), «Family Medicine» (53), «Oncology,
including children's» (1), «Radiology» (14), «Radiation
Therapy» (3), «Pediatrics» (7), «Pulmonology, including
children's» (4), «Anesthesiology and resuscitation, including
children's»(23),  «Therapy» (10), «Traumatology and
orthopedics, including children's» (18), «Neontology» (10),
«Infectious diseases, including children's» (6), «Pediatric
surgery» (6), «General surgery» (14), «Cardiology, including
children's» (14), «Dermatovenereology, including children's»
(7), «Ophthalmology, including children's» (24), «Urology and
andrology, including children's» (8), «Gastroenterology,
including children's» (1), «Neurology, including children's» (9),
«Maxillofacial surgery, including children's» (3).

07.12.2021 independent testing of residents was carried
out online through the NCIE website. The results of testing
residents in all specialties are presented in Table 1.

No Specialty Total | Medium |Excellent| Good | Satisfactory |Unsatisfactory
B residents| Rate (%) | (abs/%) | (abs/%) | (abs/%) (abs/%)
1 |Oncology 1 79 0 1/100 0 0
2 |Pediatrics 7 66 0 5/71,4 2/28,5 0
3 |Neontology 10 80,5 110 9/90 0 0
4 |Psychiatry 19 773 0 17/89,4| 2105 0
5 |Pulmonology, including children's 4 70,8 0 4/100 0 0
6 |Radiology 14 86,1 5/35,7 | 9/64,2 0 0
7 |Radiation Therapy 3 77,7 0 3/100 0 0
8 [Neurology, including children's 9 91,7 6/66,6 | 3/33,3 0 0
9 |Obstetrics and gynecology, including children’s 39 76 0 39/100 0 0

10/Anesthesiology and resuscitation, including children's | 23 79,9 4173 [17/73)9 1743 1/4,3

11|Traumatology and orthopedics, including children's| 18 90,1 14/77,7 | 4/22,2 0 0

12|Infectious diseases, including children's 6 90,7 2/83,3 | 4/66,6 0 0

13|Urology and andrology, including children's 8 68,7 1112,5 | 5/62,5 2/25 0

14|Cardiology, including children's 14 85,7 3/21,4 | 11/78,5 0 0

15|Dermatovenereology, including children's 7 95,8 7/100 0 0 0

16|Ophthalmology, including children's 24 94,8 22/91,6 | 2/8,33 0 0

17| Therapy 10 66,3 0 7170 2/20 1110

18|Family Medicine 53 87,9 |27/50,9 | 23/43,3 3/5,7 0

19|Pediatric surgery 6 81,8 0 5/183,3 1/16,6 0

20|General surgery 14 94,5 5/35,7 | 9/64,2 0 0

21|Maxillofacial surgery, including children's 3 75,3 0 3/100 0 0

Total 292 81,7 ] 97/29,1 | 180/65 13/5,3 2/0,7

According to the results of the first stage of the
examination, out of 292 residents, 97 (29,1%) received
«excellenty, «good» - 180 (65%), «satisfactory» - 13 (5,3%),
«unsatisfactory» - 2 (0,7%). The best test results were shown
by residents in the specialties «Dermatovenereology,
including children's» (95,8), «Ophthalmology, including
children's» (94,8), «General surgery» (94,5). The average

test score in all specialties was 81,7% (B), which is slightly
lower compared to the previous indicator (2019-2020) of
84,54% (B) by 2,8%, a quality indicator (Ql) of 95,6%, relative
indicator (RI) 99,3%. In general, it should be noted that
residents have a sufficient level of theoretical knowledge.

The results of the practical part of the final certification
of residents in all specialties are presented in Table 2.
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Table 2.
The result of the practical part of the final certification of residents.
Specialty Average score %
1 Obstetrics and gynecology, including children’s 3,33 89,1
2 Anesthesiology and resuscitation, including children's 3,67 92,4
3 Oncology, including children's 3,67 94
4 Psychiatry 3,0 80,5
5 Therapy 3,33 88,2
6 Radiology 4,0 96,6
7 Radiation Therapy 4,0 100
8 Pediatrics 2,33 70,8
9 Pediatric surgery 4,0 95,8
10  |Infectious diseases, including children's 3,67 94,2
11 Pulmonology, including children's 4,0 100
12 |Neurology, including children's 4,0 95,9
13 Family Medicine 3,67 91,8
14 Neontology 4,0 95,2
15 Dermatovenereology, including children's 4,0 97
16 |Traumatology and orthopedics, including children's 3,33 874
17 Urology and andrology, including children's 4,0 99
18  |Ophthalmology, including children's 4,0 95
19 |Cardiology, including children's 4,0 100
20  |General surgery 3,67 94,3
21 Maxillofacial surgery, including children's 4,0 100
Total 3,7 93,2

The results of the practical part of the independent including children’s» (100), «Maxillofacial surgery, including
examination (IE) of residents showed a fairly high level of  children's» (100). The average score for all specialties was
training of residents. The best results were shown by 93,2, the quality indicator was 100%.
residents in the specialties «Radiation Therapy» (100), The results of the final certification of residents in all
«Cardiology, including children’s» (100), «Pulmonology,  specialties are presented in Table 3.

Table 3.
Results of the final certification of residents
CneumanbHoCTb OLieHKa UTOrOBOrO KOHTPOIS WtoroBas oLeHka Tpagu,
TecToBbIN 3k3aMeH | MpakTny. ak3ameH | Lindposoin % banbHbIil | OLeHka
Gann % Gann %  |3KBMBAreHT SKBUANEHT

Pediatrics 2,0 66 2,33 70,8 2,0 68,4 C 3
Family medicine 3,33 87,9 3,67 91,8 3,33 89,8 B+ 4
Neontology 3,0 80,5 4,0 95,2 3,33 87,8 B+ 4
Oncology, including children's 2,67 79 3,67 94 333 | 8,5 | B+ 5
Obstetrics and gynecology, including children’s | 2,67 76,3 3,33 89,1 3,0 82,7 B 4
Traumatology and orthopedics, including 3,0 81,1 3,33 87,4 3,0 84,3 B 4
children's

Radiology 3,33 86,1 4,0 96,6 3,67 91,3 A- 5
Radiation therapy 2,67 77,7 4,0 100 3,33 88,8 B+ 4
Psychiatry 2,67 77,3 3,0 80,5 2,67 78,9 B- 4
Anesthesiology and resuscitation, including 2,67 79,9 3,67 92,4 3,33 86,2 B+ 4
children's

Infectious diseases, including children's 3,33 88 3,67 94,2 3,67 91,1 A- 5
Urology and andrology, including children's 2,33 70 4,0 99 3,33 88,3 B+ 4
Cardiology, including children's 3,33 85,7 3,67 94 3,0 84,8 B 4
Pulmonology, including children's 2,33 70,7 4,0 100 3,33 85,4 B+ 4
Dermatovenereology, including children's 4,0 95,8 4,0 97 4,0 96,4 A 5
Ophthalmology, including children's 3,67 94,7 3,67 91,2 4,0 93 A- 5
Neurology, including children's 3,67 91,7 4,0 95,9 3,67 93,8 A- 5
General surgery 3,67 94,5 3,67 94,3 3,67 94,4 A- 5
Pediatric surgery 3,0 81,8 4,0 95,8 3,33 88,8 B+ 4
Maxillofacial surgery, including children's 2,67 75,3 4,0 100 3,33 87,7 B+ 4
Therapy 2,0 66,3 3,33 88,2 2,67 77,2 B- 4
Total 2,95 81,2 3,66 92,7 3,28 86,9 B 4
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According to the results of the state certification of
residents in all specialties of residency (theoretical and practical
part), they showed a good level of training. The highest scores
were scored by residents in the specialties «Dermatovene-
reology, including pediatric» (96,4), «Ophthalmology, including
pediatricy  (93), «General surgery» (94,4), «Neurology,
including pediatric» (93,8). For all specialties, the average
score was 3,28 (86,9%), B, which is slightly lower than in the
previous 2019-2020 academic year: the average score was
3,33 (89,5%), B+. Qualitative indicator - 100%.

Discussion.

The priority goal of any university is to ensure its
competitiveness in the market of educational services.
Standards for specialized accreditation of postgraduate training
of doctors in residency have been developed in accordance
with the Code "On the health of the people and the healthcare
system"; Laws of the Republic of Kazakhstan "On Education",
"On Technical Regulation", regulatory documents of the
Ministry of Health and Social Development of the Republic of
Kazakhstan; international standards of the world federation of
medical education to improve the quality of postgraduate
medical education, European standards and guidelines, taking
into account national and regional needs and priorities of the
healthcare system Kazakhstan [10]. For comparison, difficult,
competitive conditions are initially created in Israel [10]. The
exam in Kazakhstan is conducted by testing or interviewing,
assessing only cognitive competencies. In Israel, each resident
must complete scientific work in a basic discipline, have a
rotation of at least 6 months in related disciplines. Residents
are constantly on duty in the department and emergency room.
The resident receives permission for duty after passing the
resuscitation exam [7]. Residents study literature in English [6].
To obtain a specialist license, you must pass 2 stages of the
licensing exam. The first stage is carried out in the form of test
tasks, the second - in the form of an oral exam, consisting of 4
sections, which is taken by two leading experts in this field [8].
Managers and doctors in clinics necessarily participate in
scientific research at the international level [1]. Kazakhstan
requires reforming postgraduate education, focusing on the
procedure for admission to residency, strengthening the
scientific component in training, effective interaction between
medical universities and medical organizations, changing the
format of independent examination [10].

Conclusions.

An analysis of the results of an independent examination of
NJSC ICC residents who studied during the pandemic showed
a sufficient level of theoretical and practical training, however, in
a number of specialties it is necessary to strengthen the level of
theoretical  training "Pediatrics", "Anesthesiology and
resuscitation, including children's", "Therapy". To further

Contact Information

improve the training of residents, it is necessary to develop
academic mobility and internships, expand cooperation with
other medical institutions, constantly improve the pedagogical
and clinical qualifications of teachers and clinical mentors, and
improve the material and technical equipment.
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