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I'naBHbI pegakrop:

Tamken6aeBa JaeoHopa HermaToBHa
O00KMOP MEOUYUHCKUX HAYK, npodeccop, 3asedyiowas Kagedpoti enymperHux 6onesnetl u kapouonozuu Ne2 Camapkanockozo
T'ocyoapcmeennoeo meouyunckozo ynusepcumema, npedceoamensv Accoyuayuu mepanesmos Camaprxanockoti obracmu.
https://orcid.org/0000-0001-5705-4972
|

3amecTUTEIb IJIABHOTO peaakropa:

Xaii0yauna 3apuna PycianoBHa
00KMOP MEOUYUHCKUX HAYK, PYKOBOOUMENLb OMOeNd OUOXUMUU € 2PYNNOL MUKPOOUOLO2UU
I'Y «PCHIIMLIX um. axao. B. Baxuoosay https://orcid.org/0000-0002-9942-2910

YNEHDI PESAKLUOHHOM KONMETM:

Aassu Anuc JlroTdyniaeBny Puzaes Kacyp AnumakaHnoBu4
axademuk AH PY3, 0okmop meouyunckux O00KMOPp MeOUYUHCKUX HAVK, npogeccop, Pekmop
nayx, npogeccop, Ilpedcedamensy Accoyuayuu Camapranockozo 20cyo0apcmeenio20 MeouyuHcKo2o
Tepanesmos Y36exucmana, Cogemnux oupekmopa yuugepcumema, https://orcid.org/0000-0001-5468-9403
Pecnybnuxanckozo cneyuaiusuposanHo20 HayuHo-

NpaKmu4ecko2o yenmpa mepanuu u MeOUYyuHCKou 3usayanaes Llyxpar XynoiidepaneBuyu
peabunumayuu (Tawxenm) 00KMOP MEOUYUHCKUX HAYK, Npodeccop, nepablil

https://orcid.org/0000-0002-0933-4993 samecmumens QUpekmopa no akademuueckoii

Oesmenvrocmu Camapkanockozo guauana
Mesicoynapoonoeo Yuusepcumema Kumé 6 Tawkenme

https://orcid.org/0000-0002-9309-3933

Boxepus Jleo AHTOHOBHY

axkademukx PAH, 0okmop meduyunckux

Hayk, npogeccop, Ilpesudenm nayunozo yenmpa
cepoeuno-cocyoucmoii xupypeuu um. A.H. bakynesa

(Mocxea), https:/forcid.org/0000-0002-6180-2619 Hxan Koak

Ipogheccop, npedcedamenv Cosema Egponetickoco

Kyp6anos PapmanGek JaB1eToBH obujecmea Kapouoio208 no UHCYIbMY, PYKOBOOUMeEb

axademuk AH PY3, 0okmop meouyunckux nayx, npogecop, CheyuanusUpoSaHHotl KapoOuono2uil, 3a6e0yioujutl
Cosemnuk oupexmopa Pecnyonuxancko2o cheyuanusupo8anHo2o omoenenuem Kapouono2uu, Kapouo- u mopaKaibHol
HAYYHO-NPAKMUYECKO20 MEOUYUHCKO20 YeHMPa KapOUuoio2uu Xupypeuu, KOHCyibmanm-kapouonoe, 6onvnuya I nenguno,
(Tawxenm), https://orcid.org/0000-0001-7309-2071 Jlecmep (Benuxobpumanus)
lIkasieB Anexceii EBrenbeBuy Cepruo Bepaapauuu
A.M.H, npogeccop, pekrop DesepanbHOro rocyjapeTBeHHOro Tpogheccop knunuyeckol OGUOXUMUU U KIUHUYECKOU
OI0/KETHOTO 00Pa30BaTEIBHOTO YIPEXKACHHUS BBICIIIETO MOLEKYNAPHOI Buono2ul, 21AGHbLTL 6PAY OMOe
o0pasosanus «VbieBckas rocy1apCTBEHHAs MEUIMHCKAs nabopamopuoil meouyunvl, bonvHuya Ynusepcumema Top
akageMus»» MUHHCTepCTBa 34paBooXpaHeHus Poccuiickoit Bepeama (Pum, Hmaius)

Denepanuu

JIusepko Upuna Biragumuposna

O00KMOP MEOUYUHCKUX HAYK, npogeccop,

3amecmumens oupexmopa no nayke Pecnybnuxanckozo
CReyuanu3upo8aHHo20 HayuHO-NPAKMU4ECcKo20

Michal Tendera

npogheccop xagedpuvl kapouonocuu Bepxnecunesckoeo
Kapouonozauueckoeo yenmpa, Cune3cKuii MeouyuHcKul
ynugepcumem ¢ Kamosuye, [lonvwa (Tlonvwa)

https://orcid.org/0000-0002-0812-6113 MEOUYUHCKO20 YeHmMPa hmusuampuu u ny1oMOHOI0UU
Pecnybnuxu Y36exucman (Tawxenm)
IMokymanos Eprenuii AHATOIbEBIY https://orcid.org/0000-0003-0059-9183
O00KMOP MEOUYUHCKUX HAVK, npogeccop,
3amecmument 2eHepaIbHO20 OUPEKMOopa no Ilyplco Bﬂa}lnan BﬂKTOPOBﬂ‘I
HayKe u pazeumuio cemu KiuHuk «L{enmp noewix 00KMOp MeOUYUHCKUX HayK, npogeccop Ilepsozo
Mmeouyunckux mexwonozuity (LHHMT), (Hosocubupck), Mockosckoeo 2ocydapcmeenHo2o MeOUYUHCKO20
https://orcid.org/0000-0002-2560-5167 ynusepcumema um. U.M. Ceuenosa (Mockesa)

https://orcid.org/0000-0001-8040-3704

3ydapos Mup:xamon MupymapoBu4
O00KMOP MEOUYUHCKUX HAVK, NPOdeccop, pyKosooumeb TpurysioBa Panca XycannoBna
omoena I y «PCHIIMLX um. axkao. B. Baxuooea» JIOKMOP MEOUYUHCKUX HAYK, PYKOBOOUMENb
https://orcid.org/0000-0003-4822-3193 1abopamopu npesenmuenoii kapouorout,
8e0VIULl HAYUHBLIL COMPYOHUK 1abopamopuu
UBC u amepockneposa. Pecnybnuxanckuil
cneyuanu3upoSaHHuIl HayYHO-NPaAKMUYecKull
Meouyunckul yenmp kapouonozuu (Tawxenm)
ORCID- 0000-0003-4339-0670

AxkunnoB XaduoyJia ArayniaeBuq

00KMOPp MeOUYUHCKUX HayK, npogheccop, Jupexmop
Llenmpa pazeumus npogeccuonanvhoil kearugurayuu
Meouyunckux pabomuuxos (Tawxenm)

Hacuposa 3apuna Ax6apoBHa

DSc, ooyenm rkagpedpor nympennux 6oaezneil u Kapouorouu TypaeB ®epy3 Parxy1aeBu4
Ne2 Camapranockozo I'ocyoapcmeennoz2o Meouyunckozo 00KMOP MEOUYUHCKUX HAYK,
ynusepcumema (omeemcmeennviii cekpemaps) ORCID: 0000- Jlupexmop Pecnybnukanckozo cneyuanusuposaHHo2o
0002-8722-0393 (omeemcmeennulii cekpemaps) HAYuHO-NPAKMU4eckKo20 MeOUYUHcKo20 yenmpa

andokpunonozuu umenu axademuxa FO.I'. Typakynosa
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Bosh muharrir:

Tashkenbayeva Eleonora Negmatovna
tibbiyot fanlari doktori,professor, Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar va kardiologiya
kafedrasi mudiri, Samargand viloyati vrachlar uyushmasi raisi
https://orsid.org/0000-0001-5705-4972
__________________________________________________________________________________________________________________________________________________|
Bosh muharrir o'rinbosari:

Xaibulina Zarina Ruslanovna
tibbiyot fanlari doktori, ““akad V. Vohidov nomidagi RIJM davlat institutining mikrobiologiya guruhi
bilan biokimyo kafedrasi mudiri”” https://orcid.org/0000-0002-9942-2910

TAHRIRIYAT AZOLARI:

Alyavi Anis Lyutfullayevich Rizayev Jasur Alimjanovich
O'zbekiston Respublikasi Fanlar akademiyasining tibbiyot fanlari doktori, professor,
akademigi, tibbiyot fanlari doktori, professor, Samargand davlat tibbiyot universiteti rektori
O"zbekiston Terapevtlar uyushmasi raisi, Respublika https://orcid.org/0000-0001-5468-9403
ixtisoslashtirilgan ilmiy va amaliy tibbiy terapiya markazi

va tibbiy reabilitatsiya direktori maslahatchisi Ziyadullayev Shuxrat Xudoyberdiyevich

(Toshkent), https://orcid.org/0000-0002-0933-4993 tibbiyot fanlari doktori, professor, Toshkent shahridagi Kimyo

xalgaro universitetining Samargand filiali direktorining

Bockeria Leo Antonovich akademik faoliyat bo‘yicha birinchi o‘rinbosari (Toshkent)

Rossiya fanlar akademiyasining akademigi,

tibbiyot fanlari doktori, professor, A.N. Bakuleva https://orcid.org/0000-0002-9309-3933
nomidagi yurak-gon tomir jarrohligi ilmiy markazi
prezidenti (Moskva) Jan Kovak
https://orcid.org/0000-0002-6180-2619 Yevropa kardiologiya jamiyati insult kengashi raisi,
2017 yildan buyon ixtisoslashtirilgan kardiologiya
Kurbanov Ravshanbek Davlatovich kafedrasi rahbari, kardiologiya, yurak va torakal jarrohlik
O'zbekiston Respublikasi Fanlar akademiyasining kafedrasi mudiri, maslahatchi kardiolog Glenfild
akademigi, tibbiyot fanlari doktori, professor, kasalxonasi, Lester (Buyuk Britaniya)

Respublika ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazining direktor

maslahatchisi (Toshkent) Sergio Bernardini

https://orcid.org/0000-0001-7309-2071 Klinik biokimyo va I_(IiniI§ m_olekylyar bjologiya po'yicha
professor - Laboratoriya tibbiyoti bo'limi bosh shifokori —
Shklyaev Aleksey Evgenievich Tor Vergata universiteti kasalxonasi (Rim-Italiya)
Tibbiyot fanlari doktori, professor, Rossiya
Federatsiyasi Sog'ligni saglash vazirligining Liverko Irina Vladimirovna
"Izhevsk davlat tibbiyot akademiyasi" Federal tibbiyot fanlari doktori, professor,
davlat byudjeti oliy ta'lim muassasasi rektori Respublika ixtisoslashtirilgan ftiziologiya
. va pulmonologiya ilmiy-amaliy tibbiyot
Mixal Tendera markazining ilmiy ishlar bo'yicha

Katovitsadagi Sileziya Tibbiyot Universiteti,
Yuqori Sileziya Kardiologiya Markazi
kardiologiya kafedrasi professori (Polsha)
https://orcid.org/0000-0002-0812-6113

direktor o'rinbosari (Toshkent)
https://orcid.org/0000-0003-0059-9183

Surko Vladimir Viktorovich

Pokushalov Evgeniy Anatolevich tibbiyot fanlar doktori, professori
tibbiyot fanlari doktori, professor, "Yangi I.M. Sechenov nomidagi Birinchi Moskva
tibbiy texnologiyalar markazi" (YTTM) Davlat tibbiyot universiteti (Moskva)
klinik tarmog'ining ilmiy ishlar va rivojlanish https://orcid.org/0000-0001-8040-3704
bo'yicha bosh direktorining o'rinbosari

(Novosibirsk) https://orcid.org/0000-0002-2560-5167 Trigulova Raisa Xusainovna

Tibbiyot fanlari doktori, Profilaktik
kardiologiya laboratoriyasi mudiri,
YulK va ateroskleroz laboratoriyasining
yetakchi ilmiy xodimi. Respublika

Zufarov Mirjamol Mirumarovich
tibbiyot fanlari doktori, professor,
"akad V. Vohidov nomidagi RIJM
davlat muassasasi" bo'limi boshlig'i"

https://orcid.org/0000-0003-4822-3193 __ ixtisoslashtirilgan kardiologiya
ilmiy-amaliy tibbiyot markazi (Toshkent)
Akilov Xabibulla Ataullayevich ORCID- 0000-0003-4339-0670
tibbiyot fanlari doktori, professor, Tibbyot
xodimlarining kasbiy malakasini oshirish Turayev Feruz Fatxullayevich
markazi direktori (Toshkent) tibbiyot fanlari doktori, akademik
) ) Y.X.To‘raqulov nomidagi Respublika
Nasirova Zarina Akbarovna o , ixtisoslashtirilgan endokrinologiya ilmiy
Samargand davlat tibbiyot universiteti 2-sonli ichki kasalliklar

A - ; - amaliy tibbiyot markazi direktori
va kardiologiya kafedrasi dotsenti, DSc (mas'ul kotib) ORCID: . ; i _ _
0000-0002-8722-0393 (mas"ul Kotib) https://orcid.org/0000-0002-1321-4732
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Alyavi Anis Lutfullaevich Rizaev Jasur Alimjanovich
Academician of the Academy of Sciences Doctor of Medical Sciences, Professor, Rector
of the Republic of Uzbekistan, Doctor of Medical of the Samarkand State Medical University
Sciences, Professor, Chairman of the Association https://orcid.org/0000-0001-5468-9403
of Physicians of Uzbekistan, Advisor to the Director
of the Republican Specialized Scientific - Practical Ziyadullaev Shuhrat Khudoyberdievich
Center of Therapy and Medical Rehabilitation (Tashkent) Doctor of Medical Sciences, Professor, Deputy Director for Scientific
https://orcid.org/0000-0002-0933-4993 Doctor of Medical Sciences, Professor, First Deputy Director for
Academic Affairs of the Samarkand branch of Kimyo International
Bockeria Leo Antonovich University in Tashkent https://orcid.org/0000-0002-9309-3933
Academician of the Russian Academy of Sciences,
Doctor of Medical Sciences, Professor, President Jan Kovac
of the Scientific Center for Cardiovascular Surgery Professor Chairman, European Society of Cardiology
named after A.N. Bakuleva (Moscow) Council for Stroke, Lead of Specialised Cardiology, Head of
https://orcid.org/0000-0002-6180-2619 Cardiology, Cardiac and Thoracic Surgery, Consultant Cardiologist,

Glenfield Hospital, Leicester (United Kingdom)
Kurbanov Ravshanbek Davletovich

Academician of the Academy of Sciences of the Republic Sergio Bernardini
of Uzbekistan, Doctor of Medical Sciences, Professor, Full Professor in Clinical Biochemistry and
Advisor to the Director Republican Specialized Scientific Clinical Molecular Biology -Head Physician of the Laboratory
and Practical Medical Center of Cardiology, (Tashkent) Medicine Unit- University of Tor Vergata Hospital (Rome-Italy)

https://orcid.org/0000-0001-7309-2071
Liverko Irina Vladimirovna

Shklyaev Aleksey Evgenievich Doctor of Medical Sciences, Professor,
Doctor of Medical Sciences, Professor, Rector of the Deputy Director for Science of the Republican Specialized
Federal State Budgetary Educational Institution of Scientific and Practical Medical Center for Phthisiology
Higher Education "Izhevsk State Medical Academy" and Pulmonology of the Republic of Uzbekistan (Tashkent)
of the Ministry of Health of the Russian Federation https://orcid.org/0000-0003-0059-9183
Michal Tendera Zufarov Mirjamol Mirumarovich
Professor of the Department of Cardiology, Doctor of Medical Sciences, Professor, Head
Upper Silesian Cardiology Center, Silesian of the Department of the State Institution “RSNPMTSH
Medical University in Katowice, Poland (Poland) named after acad. V. Vakhidov"
https://orcid.org/0000-0002-0812-6113 https://orcid.org/0000-0003-4822-3193
Pokushalov Evgeny Anatolyevich Tsurko Vladimir Viktorovich
Doctor of Medical Sciences, Professor, Doctor of Medical Sciences, professor
Deputy Director General for Science and Development Of Moscow State Medical University
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Trigulova Raisa Khusainovna

Akilov Xabibulla Ataullaevich Doctor of Medical Sciences, Head of the Laboratory of
Doctor of Medical Sciences, Professor, Preventive Cardiology, Leading Researcher of the
Center for the development of professional Laboratory of IHD and Atherosclerosis. Republican
qualifications of medical workers (Tashkent) Specialized Scientific and Practical Medical Center of

Cardiology (Tashkent) ORCID- 0000-0003-4339-0670
Nasyrova Zarina Akbarovna

DSc, Associate Professor of the Department of Internal Turaev Feruz Fatxullaevich
Diseases and cardiology No. 2 of the Samarkand State Doctor of Medical Sciences,
Medical University (Executive Secretary) ORCID: 0000-0002- Director of the Republican Specialized Scientific
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AiumoB lounép AnBapoBuY
OOKIMOP MeOUYUHCKUX HAYK, OUPEKMOp
Pecnybnuxanckozo HayuHo2o yeHmpa
9KCMPEHHOU MEOUYUHCKOU NOMOWU

AdnynnaeB Akbap XataMoBuY
OOKIMOP MeOUYUHCKUX HAYK, 2NABHbL
HayuHwlll compyoHuk Pecnybonuxanckozo
CReYUAnU3UPOBAHHOZ0 HAYUHO-
NPAKMULECcKo20 YeHmpa MeOUYUHCKou
mepanuu u peaburumayui
https://orcid.org/0000-0002-1766-4458

Ara6aosin Upuna PyGenoBHa
KaHOuoam MeOuyuUHCKUX Hayk, OOYeHm,
3asedyiowas kageopoti mepanuu IO,
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIUMYMA

Anunesa Huropa PycramoBna

OOKIMOP MeOUYUHCKUX HAVK, 3a6e0Vioudsl
kagedpoii I'ocnumansroti neduampuu Nel
€ OCHO8AMU HEMPAOUYUOHHOU MEOUYUHbL
TawlIMU

HcmaunnoBa Anosat AGa1ypaxuMoBHA
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowas 1abopamopueit
@yHnoamenmansHol UMMYHOIO2UU
HHemumyma uMmMyHON02UU 2EHOMUKU
uenogexa AH PY3

Kamanos 3aiinutaun CaiipyranHoBua
O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyrowutl 1abopamopuetl
ummyHopezynayuu Hnemumyma
UMMYHONO2UU U 2EHOMUKU

yenosexa AH PY3

KaiomoB Yayroexk KapumoBuu

O00KMOP MEOUYUHCKUX HAYK, npogeccop,
3a6edyiowuil Kageopoil 6HympeHHuUx
bonesHell u menemeouyunsl Llenmpa
paseumusi npopeccuoHanbHoll
Keanuurayuu MeOUYUHCKUX pabomHuKos

Xycunona Llloupa AxbapoBHa
Kanoudam Gunocoghckux Hayk, ooyenm,
3aeedyiowas kagedpoil obuetl npakmuxu,
cemetinoil meouyunwvt OI70
Camapranockozo I ocydapcmeentozo
MEOUYUHCKO20 UHCIMUMYMaA

Mloauxynosa I'ysanaom 3ukpusieBHa
0.M.H., npogheccop, 3a6edyrouas
Kagedpoil enympennux 6onesnei No 3
Camapranockozo I ocydapcmeentozo
Meouyuncxoeo Uncmumyma
(Camaprano)
https://orcid.org/0000-0003-2679-1296

Doniyorova Farangisbonu Alisher qizi
Toshkent Davlat tibbiyot universiteti
nevrologiya va xalq tabobati kafedrasi
dotsenti, DSc.
https://orcid.org/0009-0004-4140-4797

Alimov Doniyor Anvarovich
tibbiyot fanlari doktori, Respublika
shoshilinch tibbiy yordam ilmiy markazi
direktori (Toshkent)

Abdullayev Akbar Xatamovich
tibbiyot fanlari doktori, O'zbekiston
Respublikasi Sog'ligni saglash
vazirligining "Respublika
ixtisoslashtirilgan terapiya va tibbiy
reabilitatsiya ilmiy-amaliy
tibbiyot markazi" davlat
muassasasi bosh ilmiy xodimi
https://orcid.org/0000-0002-1766-4458

Agababyan Irina Rubenovna
tibbiyot fanlari nomzodi, dotsent, DKTF,
terapiya kafedrasi mudiri, Samargand
davlat tibbiyot instituti

Alieva Nigora Rustamovna
tibbiyot fanlari doktori, 1-sonli gospital
pediatriya kafedrasi mudiri, ToshPTI

Ismoilova Adolat Abduraximovna
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Odam genomikasi
immunologiyasi institutining fundamental
immunologiya laboratoriyasining mudiri

Kamalov Zaynitdin Sayfutdinovich
tibbiyot fanlari doktori, professor,
O'zbekiston Respublikasi Fanlar
akademiyasining Immunologiya va inson
genomikasi institutining Immunogenetika
laboratoriyasi mudiri

Qayumov Ulug'bek Karimovich
tibbiyot fanlari doktori, professor,
Tibbyot xodimlarining kasbiy malakasini
oshirish markazi, ichki kasalliklar va
teletibbiyot kafedrasi mudiri (Toshkent)

Xusinova Shoira Akbarovna
tibbiyot fanlari nomzodi, dotsent,
Samargand davlat tibbiyot instituti DKTF
Umumiy amaliyot va oilaviy tibbiyot
kafedrasi mudiri (Samargand)

Shodiqulova Gulandom Zikriyaevna
tibbiyot fanlari doktori, professor,
Samargand davlat tibbiyot instituti 3-
ichki kasalliklar kafedrasi mudiri
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Jouusipopa ®apanHrucoony Anuuiep

KH3bI
doyenm Kagheopwl HeepoocuU u
Hapoorotl meduyunvl Taukenmckozo
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AHHoOTALUSA

Heab ucciaegopanus. OLEHUTH BIMSHUE WHTETPAIMH CHUMYISIMOHHONM NPAKTHKH B 00ydeHHe 0a30BOM CepAedHO-JIETOYHON peaHHMalumn
(CJIP) Ha ypoBeHb KIMHHYECKMX KOMIIETCHIUH CTYIEHTOB-MEIMKOB M IOTEHIMAIBHBIM BKJIAJ B IOBBIIIEHHE O€30MaCHOCTH MALHEHTOB IO
CPaBHEHHIO C TPaJUINOHHBIM TEOPETHIECKUM 00yIEeHHEM.

Marepuaiibl 4 MeToAbL. [IpoBeieHO MPOCIEKTHBHOE CPaBHUTENBFHOE HCCIenoBaHNne. B nccnenosanne Biitouens! 312 ctyaeHToB 4-T0 Kypca
CaMapKaHICKOrO TOCYIapCTBEHHOTO MEAMIIMHCKOrO yHUBepcureTa (BodpacT 20-23 roma), paHIOMU3UPOBAHHBIX B JBE rpynisl. KoHTpomsHas
rpymma (N = 156) momydana toneko Teopermyeckue 3HaHus 1m0 CJIP B COOTBETCTBHH C aKTyaJlbHBIMH PEKOMECHAAIMSIME (JIEKIHMH, pa30oop
AITOPUTMOB, BHACO-AeMoHCcTpanuH). OcHoBHas rpymma (N = 156) mpoxommia KOMOHHUPOBaHHOE 00ydeHHE: Te HKe TEOPETHIECKUE 3aHATHSI TUTIOC
MpaKTHYecKass OTPabOTKa HAa BHICOKOTOUHBIX MaHEKEHaX-CHMYISITOpax (C oOpaTHOH CBS3pI0 IO IIyOMHE, YacTOT€ KOMIIPECCHM, IOTHOTE
JIeKoMIpeccud, BeHTusinuy). OmeHKa MPOBOAMIACE Yepe3 2 HeAeMH MOCie 3aBepIIeHUs Kypca ¢ HCHOIB30BAHHEM CTAHAAPTH3UPOBAHHON YeK-
nucToBo# oreHkr HaBbikoB CJIP (Makcumym 20 GayutoB), Tecta 3uaHuil (MakcumyMm 30 GayioB) M CHMYIMPOBAHHOTO CleHApHs ¢ (ukcaieit
BpEMEHH 110 Hauana koMipeccuii, kadecTBa CJIP u ommbok, piustommx Ha 6e30macHOCTh manueHTa. CraTucTudeckas o0paboTka BHITIOTHEHA C
ucnons3oBanreM t-kpurepust CThIOZIEHTa U KPUTEPHs XH-KBaapar (ypoBeHb 3HaunmMoctu p < 0,05).

Pesyabrarel. Cpennmii 6amt no yek-nucty HaBbikoB CJIP B ocHOBHO# Tpymnme coctaBwn 17,4 + 1,8 Gamra mporus 11,2 + 2,9 Ganna B
koHTponbHOM rpymme (P < 0,001). KauectBo KoMmpeccuii (mmybuua 5—6 cm, gactora 100—120 B MuHyTY, monHoTa oTAadn >90 %) nocturuyto y 87
% CTYIEHTOB OCHOBHO rpymisl 1 uiib y 31 % xoutponsroit (P < 0,001). Cpexree Bpemst 10 Hadana KoMrpeccuit coctaBuio 12 + 4 ¢ mporus 28
+ 11 ¢ (p < 0,001). OwKOKy, MOTCHIHAIBHO YrpOXKAIOIIHEe OE30MACHOCTH TMAIlMeHTa (HETOCTATOYHAs YacTOTa, YPE3MEepHasi BEHTHIIALNS,
HENPaBIWIbHAS MO3UIMS PYK), 3aperHCTPUPOBaHbl ¥ 18 % B ocHOBHOM Tpymme u y 69 % B xourponsnoit (P < 0,001). Pasmuunii B ypoBHe
TEOPETUYECKUX 3HAHUI MEXKTy IPYIIIaMK He BbIsiBIICHO (26,1 + 2,4 nporus 25,3 + 2,7 Gamia, p = 0,18).

BosiBonbl. HTerpanms cuMyIsIMMOHHON MpakTHKH B o0yderne CJIP 3HaYUTENbHO MPEBOCXOIUT TPAJUIMOHHOE TEOPETHYECKOEe 00yUIEHHE 110
(OPMHUPOBAHUIO MPAKTHIECKUX KOMIIETCHIMH CTYACHTOB-MEAMKOB. [loiydeHHBIE NaHHBIC CBUAETENBCTBYIOT O MOTEHIMANE CHUMYJIIILIMOHHOTO
METO/Ia B CHIDKEHHH PHUCKa OMMUOOK MPY OKA3aHUH MOMOIIH PEATbHBIM ITAI[MEeHTaM U MOBBIICHUN O€30MaCHOCTH TAI[HEHTOB.

KiroueBble ci10Ba: CHMYISIMOHHOE OOy4YEeHHE, CEpACYHO-JICTOUHAs PEaHHMAlusl, CTYJCHTHI-MEIWKH, KINHUYECKHE KOMIICTCHIUH,
6€30IaCHOCTh NMAIMEHTOB, CPABHUTEIIFHOE UCCIIEIOBAaHNE

Kasparova Gayane Arturovna

Assistant of the Department of Simulation Training
Samarkand

State Medical University

Samarkand, Uzbekistan

THE EFFECTIVENESS OF INTEGRATING SIMULATION-BASED PRACTICE INTO MEDICAL EDUCATION: IMPACT ON
MEDICAL STUDENTS' COMPETENCIES AND PATIENT SAFETY
Abstract

Purpose of the study. To evaluate the impact of integrating simulation-based practice into basic cardiopulmonary resuscitation (CPR) training
on the level of clinical competencies among medical students and its potential contribution to improving patient safety compared to traditional
theoretical training alone.

Materials and Methods. A prospective comparative study was conducted. The study included 312 fourth-year medical students (aged 20-23
years) from Samarkand state medical university, randomized into two groups. The control group (n = 156) received only theoretical knowledge on
CPR in accordance with current guidelines (lectures, algorithm reviews, video demonstrations). The main group (n = 156) underwent combined
training: the same theoretical sessions plus practical training on high-fidelity manikins with feedback (depth, rate, recoil, ventilation). Assessment
was performed 2 weeks after course completion using a standardized checklist-based CPR skills evaluation (maximum 20 points), knowledge test
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(maximum 30 points), and simulated scenario with recording of time to first compression, CPR quality, and patient safety-related errors. Statistical
analysis was performed using Student's t-test and chi-square test (significance level p < 0.05).

Results. The mean checklist score for CPR skills in the main group was 17.4 + 1.8 points versus 11.2 + 2.9 points in the control group (p <
0.001). High-quality CPR (depth 5-6 cm, rate 100-120/min, recoil >90%) was achieved by 87% of students in the main group and only 31% in the
control group (p < 0.001). Mean time to first compressions was 12 + 4 s versus 28 + 11 s (p < 0.001). Errors potentially threatening patient safety
(inadequate rate, excessive ventilation, incorrect hand position) occurred in 18% of the main group and 69% of the control group (p < 0.001). No
differences were found in theoretical knowledge levels between groups (26.1 + 2.4 vs 25.3 + 2.7 points, p = 0.18).

Conclusions. Integration of simulation-based practice into CPR training significantly outperforms traditional theoretical training in developing
practical competencies among medical students. The findings indicate the high potential of simulation methods in reducing error risk during real
patient care and enhancing patient safety.

Keywords: simulation-based training, cardiopulmonary resuscitation, medical students, clinical competencies, patient safety, comparative
study.
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TIBBIY TA’LIMDA SIMULYATSION AMALIYOTNI INTEGRATSIYA QILISHNING SAMARADORLIGI: TIBBIYOT
TALABALARINING KOMPETENSIYALARI VA BEMORLAR XAVFSIZLIGIGA TA’SIRI
Annotatsiya

Tadgigot magsadi. Bazaviy yurak-o‘pka reanimatsiyasi (YO‘R) o‘gitishga simulyatsiya amaliyotini integratsiya gilishning tibbiyot
talabalarining klinik kompetensiyalari darajasiga ta’sirini hamda an’anaviy nazariy o‘qitish bilan solishtirganda bemorlar xavfsizligini oshirishga
go‘shadigan hissasini baholash.

Material va usullar. Prospektiv solishtirma tadgiqot o‘tkazildi. Tadgiqotga Samargand davlat tibbiyot universitetining 4-kurs talabalaridan
312 nafari (20-23 yoshi) kiritildi, ular ikki guruhga tasodifiy randomizatsiya gilindi. Nazorat guruhi (n = 156) fagat YO‘R bo‘yicha nazariy
bilimlarni oldi (hozirgi tavsiyalarga muvofiq ma'ruzalar, algoritmlarni tahlil gilishni, video-namoyishlar). Asosiy guruhi (n = 156) aralash
o‘gitishdan o‘tdi: nazariy mashg‘ulotlarga qo‘shimcha ravishda yuqori aniglikdagi maneken-simulyatorlarda amaliy mashglar (kompressiyalar
chuqurligi, tezligi, to‘liq gaytishi, ventilatsiya bo‘yicha tez fikr-mulohaza bilan). Kurs tugagandan 2-hafta o‘tgach baholash o‘tkazildi: YO‘R
ko‘nikmalarini standartlashtirilgan "check-list" orgali baholash (yuqgori natijasi 20-ball), bilimlar testi (yugori natijasi-30 ball) va simulyatsiyalangan
stsenariyda birinchi kompressiyagacha bo‘lgan vaqt, YO*R sifati va bemor xavfsizligiga ta’sir giladigan xatolarni gayd etish. Statistik ishlov berish
Student t-kriteriyasi va xi-kvadrat kriteriyasi yordamida amalga oshirildi (ahamiyat darajasi p < 0,05).

Natijalar. Asosiy guruhida YO*R ko‘nikmalari "check-listi" bo‘yicha o‘rtacha baholari 17,4 + 1,8 ballni tashkil etdi, nazorat guruhida esa 11,2
+ 2,9 ball (p <0,001). Yuqori sifatli kompressiyalar (chuqurlik 5-6 sm, tezlik 100-120 daqigada, to‘liq gqaytish >90 %) asosiy guruhi talabalarining
87 %ida va nazorat guruhining fagat 31 %ida gayd etildi (p < 0,001). Birinchi kompressiyagacha o‘rtacha vaqt 12 + 4 soniyaga garshi 28 + 11
soniya (p < 0,001). Bemor xavfsizligiga potentsial tahdid soluvchi xatolar (yetarli tezlik yo*qligi, haddan tashqari ventilatsiya, qo‘llarning noto‘g‘ri
joylashuvi) asosiy guruhida 18 % va nazorat guruhida 69 % holatlarda kuzatildi (p < 0,001). Guruhlar o‘rtasida nazariy bilimlar darajasida katta
farq aniglanmadi (26,1 + 2,4 ga garshi 25,3 + 2,7 ball, p = 0,18).

Xulosalar. YO*R o‘qitishga simulyatsiya amaliyotini integratsiya gilish tibbiyot talabalarining amaliy kompetensiyalarini shakllantirishda
an’anaviy nazariy o‘gitishdan sezilarli darajada ustun turadi. Olingan ma’lumotlar simulyatsion usulning hagigiy bemorlarga yordam ko‘rsatishda
xatolar xavfini kamaytirish va bemorlar xavfsizligini oshirishdagi yugori potentsialini ko‘rsatadi.

Kalit so‘zlar: simulyatsion o‘qitish, yurak-o‘pka reanimatsiyasi, tibbiyot talabalari, klinik kompetensiyalar, bemorlar xavfsizligi, solishtirma
tadqiqot

Relevance. medical education—Ilectures, algorithm reviews, and passive video

Sudden cardiac arrest remains one of the leading causes of death  demonstrations—primarily builds theoretical knowledge but fails to
worldwide. According to global meta-analyses, survival to hospital  develop motor skills or stress resilience in realistic conditions. Skills
discharge for patients with out-of-hospital cardiac arrest (OHCA) who  acquired through theory alone decay rapidly: performance drops by 40—
receive cardiopulmonary resuscitation (CPR) averages 8.8-10.4% [1, = 60% within 3—6 months after training [4].
11]. Inrecent years, amodest positive trend has been observed: in 2024— The 2025 American Heart Association (AHA) and European
2025, 30-day survival in several European countries and the United  Resuscitation Council (ERC) guidelines (updated ILCOR Consensus)
States reached 9.5%, but in most regions worldwide, it still does not  for the first time at the consensus level emphasized the priority of
exceed 10% [11]. In children, outcomes are somewhat better (13.2% in  simulation-based training and feedback devices as mandatory
the United States based on 2023 data), yet survival remains extremely ~ components of healthcare provider preparation [14, 15]. In 2025, new
low—one in eight children [1, 11]. The key factor directly determining  recommendations were introduced for rapid-cycle deliberate practice
outcome is the quality of basic life support (BLS) CPR: correct and in-situ simulation directly in clinical departments [14, 15]. These
compression depth and rate, full chest recoil, minimal interruptions,  changes reflect accumulated evidence: simulation allows repeated
adequate ventilation, and timely defibrillation. High-quality CPR can  scenario practice, immediate objective feedback from manikins (data on
increase the probability of return of spontaneous circulation (ROSC) by  depth, rate, recoil, ventilation volume), reduced time to compressions,
2-3 times and substantially improve chances of survival with good and minimized critical errors without risk to real patients [2, 3, 6, 30,
neurologic outcome [5, 14]. 31]. Meta-analyses from 2024-2025 confirm that high-fidelity

Despite this, the quality of CPR performed by both laypersons and  simulation outperforms traditional training in developing practical CPR
young physicians in real clinical practice remains unsatisfactory.  skills among medical students and junior staff, improves self-efficacy,
Numerous studies show that even medical school graduates commit  and reduces potentially life-threatening errors [2, 3, 30, 31].
critical errors: inadequate compression depth (<5 cm) in 40-60% of In post-Soviet countries, including Uzbekistan, the situation
cases, incorrect rate (<100 or >120/min) in 30-50%, prolonged pauses  remains particularly relevant. Despite the establishment of modern
(>10 s) in 25-40%, incorrect hand position, and excessive ventilation  simulation centers in leading medical universities (Tomsk State Medical
leading to hyperventilation and reduced venous return [25]. These errors  University, Pirogov Russian National Research Medical University,
directly correlate with worse patient outcomes and represent one of the ~ Tashkent Medical Academy, etc.), the traditional theoretical approach
main causes of preventable mortality [25]. The traditional model of  still predominates. Clinical bases for practicing emergency skills are
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limited, and the shortage of beds in intensive care units prevents
students from sufficiently observing or participating in real CPR cases.
As a result, graduates enter clinical practice with high theoretical
knowledge but low readiness for independent action in critical
situations. This directly affects patient safety: local audits show errors
during initial resuscitation by young specialists in 50—-70% of cases [16,
17].

The post-pandemic period 2020-2025 further accelerated the global
shift to simulation technologies: remote and hybrid formats,
virtual/augmented reality (VR/AR), and digital patient twins have
become integral to training [9, 10]. However, in most medical
universities in the CIS region, simulation is still used fragmentarily—as
an elective or for accreditation—rather than as a systematic foundation
of education. The lack of local prospective studies with clear
comparative design (theory vs theory + simulation) hinders the
implementation of evidence-based approaches in curricula. The present
study addresses this gap by providing the first data on the comparative
effectiveness of the two training models in a regional medical university
setting. The results have both pedagogical and socio-economic
significance: investments in simulation centers pay off through reduced
complications, shorter adaptation periods for young specialists, and,
most importantly, improved survival in sudden cardiac arrest [5, 14].

Thus, the relevance of the problem stems from the combination of
high global and regional OHCA mortality, proven inadequacy of
traditional theoretical training, new 2025 international guidelines
mandating simulation use, and the need for local evidence to revise
educational standards in CIS medical universities.

Purpose of the study.

To assess the impact of combined (theory + simulation-based
practice) CPR training on the level of practical competencies among
medical students and patient safety-related indicators compared to
theoretical training alone.

Materials and Methods.

The study was conducted at the simulation center of Samarkand
state medical university in 2025. Participants were 312 fourth-year

students with no prior independent CPR experience on simulators.
Randomization was performed using random numbers. Both groups
completed the same theoretical block (6 academic hours: BLS algorithm
per 2020-2025 guidelines, error analysis, video cases). The main group
additionally completed 6 hours of practical sessions on manikins with
CPR quality sensors (Laerdal SimMan). Assessment was conducted by
a blinded expert using a unified checklist (AHA/ERC-based) with 20
items. CPR quality parameters were also recorded via simulator
software. Statistical analysis was performed using SPSS 27.0.

Results.

The study results demonstrated clear superiority of the combined
approach (theory + simulation-based practice) over purely theoretical
training across nearly all evaluated parameters, with no differences in
theoretical knowledge. This confirms that simulation's advantage lies
precisely in forming motor skills, decision-making speed, and error
minimization directly affecting patient safety.

Table 1 presents the main comparative indicators of theoretical
knowledge and practical CPR skills between the two groups. As shown
in Table 1, the mean total checklist score for CPR skills (maximum 20
points) in the main group was 17.4 + 1.8 points, 55% higher than in the
control group (11.2 £ 2.9 points, p < 0.001). The proportion of students
fully meeting high-quality CPR criteria (compression depth 5-6 cm, rate
100-120/min, chest recoil >90%, minimal pauses) reached 87% in the
main group versus only 31% in the control group (p < 0.001). Time to
first chest compressions—a critical survival indicator—was reduced
nearly 2.5-fold in the simulation group: 12 + 4 seconds versus 28 + 11
seconds (p < 0.001). The frequency of critical errors potentially
threatening patient safety was 18% in the main group versus 69% in the
control group (p <0.001). Theoretical knowledge levels (test maximum
30 points) did not differ between groups (26.1 + 2.4 vs 25.3 + 2.7 points,
p = 0.18), confirming equivalent baseline theoretical preparation and
isolating the effect to simulation practice. Subjective confidence in
skills (10-point scale) was also substantially higher in the main group—
8.7+ 0.9 versus 5.2 + 1.4 (p < 0.001).

Table 1. Comparison of main theoretical knowledge and practical CPR skills indicators between groups.
Table 2 details objective compression quality parameters recorded by the simulator software (Laerdal SimMan). Mean compression depth in

Main group (n=156) Control group
Parameter (n=156) p-value
Theoretical test (points, max 30)
26.1+2.4 25.3+2.7 0.18

Total CPR skills checklist score (max
20) 174+18 11.2+29 <0.001

Time to first compressions (seconds)
12+4 28+ 11 <0.001

Achievement of high-quality CPR (%)
87 31 <0.001

Frequency of critical errors (%)

18 69 <0.001

Subjective confidence in skills (1-10
scale) 8.7+0.9 52+14 <0.001

the main group was 5.4 + 0.3 cm (fully compliant with 5-6 cm
recommendations) versus only 4.1 + 0.7 cm in the control group (p <
0.001). Mean compression rate was 108 + 6/min versus 92 + 12/min (p
< 0.001). Chest recoil (>90%) occurred in 89% of cycles in the main
group and only 34% in the control group (p <0.001). Chest compression

fraction (>80%) exceeded the target in 92% of main participants versus
48% in controls. Hyperventilation (>10 breaths/min) was recorded in
just 8% of simulation-trained students versus 54% in the control group
(p <0.001). These data convincingly demonstrate clinically meaningful
improvement in basic CPR quality due to simulation integration.

Table 2. Objective chest compression quality parameters from simulator software.

Main group (n=156) Control group
Parameter (n=156) p-value
Mean compression depth (cm)
5.4+0.3 4.1+0.7 <0.001
Mean compression rate (per
minute) 108 + 6 92+12 <0.001
Chest recoil (>90%) (%) 89 34 <0.001
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Chest compression fraction (>80%)
(%) 92 48 <0.001
Hyperventilation (>10/min) (%)
8 54 <0.001

Discussion. The obtained results are fully consistent with
contemporary international studies and the 2025 guidelines. Meta-
analyses conducted in 2024-2025 demonstrate that simulation-based
training improves CPR performance quality among medical students by
40-70% compared to traditional methods, which aligns perfectly with
our findings (a 55% increase in checklist scores). In particular, the pilot
study by Bermuldez (2025) showed that simulation led to a 1.6-fold
improvement in skills (RR = 1.6) and a reduction in the number of
errors, similar to our observed rates of 18% versus 69%.

The mechanisms underlying the superiority of simulation are well
established: the deliberate practice method, combined with immediate
feedback from manikin sensors, enables the achievement of automatic
skill execution at the level of muscle memory — something that cannot
be accomplished through lectures alone. Unlike traditional training,
where a student observes a demonstration only once or twice, simulation
involves 30-50 repetitions of the scenario with real-time error
correction. This is particularly crucial for developing “muscle memory”
during chest compressions and for minimizing cognitive load in high-
stress situations.

Our findings further contribute to the evidence on translational
effects: the reduction in the frequency of critical errors in a simulated
environment correlates with a decrease in complications among real
patients.

The limitations of the study should be openly acknowledged. First,
the assessment was conducted only once, two weeks after training, with
no analysis of skill retention at 3, 6, or 12 months. Second, the study
was performed in the controlled environment of a simulation center,
without evaluation in real clinical settings (in-situ simulation).
However, these limitations are typical of most prospective studies in
medical education research and do not diminish the value of the
evidence obtained. The study’s strengths include randomization,
blinded expert assessment, and objective metrics provided by the
simulator software, which eliminate subjectivity.

In the context of medical education in the CIS countries, the results
carry particular importance. Given the shortage of clinical training sites,
simulation is no longer merely a supplement but a necessary alternative
that compensates for the lack of exposure to real patients. The 2025
AHA/ERC/ILCOR recommendations explicitly emphasize the need to
implement feedback devices and rapid-cycle deliberate practice
specifically within undergraduate medical training. Our data provide
justification for moving from optional or sporadic use of simulation to
its mandatory integration into the curriculum of disciplines such as

Cnucox Jutepatypbl / References/ Iqtiboslar:

“Anesthesiology and Intensive Care,” “Emergency Medicine,” and
“Internal Medicine.”

The prospects for future research are clear: multicenter studies with
larger sample sizes, evaluation of long-term skill retention,
incorporation of VR/AR technologies, and — most importantly —
translational studies assessing the impact of simulation-based training
of graduates on real patient outcomes in hospitals and prehospital
settings. Only such evidence will ultimately enable a fundamental
revision of educational standards and establish simulation-based
training as the cornerstone of preparing the next generation of
physicians.

Conclusions.

1. Integration of simulation-based practice into basic
CPR training significantly outperforms traditional theoretical
training across all key practical competency parameters
among medical students: CPR quality, initiation speed,
minimization of critical errors, and subjective skill
confidence.

2. Theoretical knowledge is formed equally in both
models, but simulation alone ensures translation of
knowledge into durable motor skills compliant with
international high-quality CPR standards.

3. The results indicate high potential of simulation in
enhancing patient safety: more than 3.5-fold reduction in life-
threatening errors suggests expected improvement in real
resuscitation outcomes.

4. In modern CIS medical universities with limited
clinical bases and rising graduate competency requirements,
transitioning to mandatory hybrid (theory + simulation)
training for emergencies is necessary and evidence-based.

5. Itisrecommended to include simulation-based CPR
training in the compulsory curriculum of all medical
universities using high-fidelity manikins with feedback,
regular refresher sessions, and integration into final state
certification.

6.  Further development should encompass expansion
to other critical skills (intubation, defibrillation, trauma care),
VR/AR implementation, and translational studies confirming
simulation training's impact on real patient survival.

Thus, this study provides compelling local evidence of simulation-
based training effectiveness and justifies systemic changes in medical
education to improve physician preparation quality and patient safety.
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