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Pe3tome. YV cmammi po3enadaemscs 6npo8aod#CceHHs CUMYIAYILUHO20 NiOX00y 6
OC8IMHIll npoyec HA emani NPAKMUYHOI NIO20MOBKU CMYOeHmMi8 i3 OUCYUNIIH
eicmonoeis, yumonozis ma embpionozis. Axyewm HeoOXiOHO 3podumu Ha
nepesazax GUKOPUCMAHHA — CUMYTAYIUHUX — MEXHON02IU O0as  (opmyeants
KAIHIYHO20 MUCHEHHA, 8i3yanizayii MIKpOCMPYKmMYp, d mMaKoxiC pPO3GUMK)
npakmuunux — Hasuuox. Ilpoananizoeano — epexmusHicmv  CUMYIAYIUHOZO
HABUAHHA NOPIGHAHO 3 MPAOUYILIHUMU Memooamu Gurkiadanus. CumyaayitHui
nioxio cnpusic NiOBUWEHHIO AKOCMI 3AC80CHHI MAamepiany, 3any4yeHoCmi
cmyoeHmie 00 HABYANBLHO20 Npoyecy ma IXHill 20MOBHOCMI 00 NOOANLUOL
npogecitinoi disnbHoCcmi.

Mema docnidxcenna - npoananizygamu CUMYIAYIUHUL RIOXIO MA MeXHON02IL Y
HasyawuHi Ha Kagedpi cicmonoezii, yumonozii ma embpionozii BIMY.

Mamepian i memoou. Bnposadoicerns cumyaayiliHux mexHoi02ill Y HA8YaHHI HA
Kageopi cicmonoeii, yumonocii ma embpionozii B[IMY 3ymoereno ne auuie
PO3BUMKOM YUDPOBUX MEXHON02IU, a U HeOOXIOHICMIO NIOBUWEHHS DIGHS
3AC60€HHA Mamepiany ma po36UMKY HNPAKMUYHUX HABUYOK ) CMYOeHmis
cneyianbnocmi  «MeOduyunay  ma  cmeopeHHA  HABUANLHO-MEMOOUUHUX
mamepianig 0/ BUKIAOAHHS HA Kagheopi.

Pesynomamu. 3acmocysans cuMyisayitino2o nioxody Ha kagedpi 2icmonozii nio
uac npoeedenHs NPAKMUYHUX 3aHAMb 0AI0 MONCIUGICIG NO2AUOUMU PO3YMIHHA
HasyanbHo20 mamepiany. Cmyoenmu Kpauje CmMaiu 3ac6008amu MOphoI02iuHi
0coOIU8OCMI KAIMUHK | MKAHUH 3A808KU 8I3Yani3ayii ma inmepakxmugHiu pooomi
3 gipmyanvHumu npenapamamu. Kpim moeo, ye cnpusno @opmysarnio
KAIHIYHO20 MucieHHs. [nmezpayin 3 KIIHIYHUMU MeECMOSUMU 3A80AHHAMU HA
NPAKMUYHUX 3AHAMMAX 003601U110 nos’sa3yeamu Mmopgonoeiuni
Xapaxkmepucmuky 3 KNiHIYHUMU OGHUMU Ma NOKPAWUMU NiO20MOBKY CIYOeHmi8
0o ckaadanus niyensiinoeo icnumy €IKI «Kpox 1». 3anyyenns cmyoenmis 0o
HAayKo60i dislibhocmi 3 gukopucmannam memody 3D mooenmosanus, yugposux
npenapamié i maxKoldc OOCMYRHICMb SKICHO20 OCBIMHLO2O KOHMEHm) Npu
BUKOPUCMAHHI YUDPOBUX OHAQUH-NAAMPOPM NI HAC 3aACiOAHb HAYKOBO20
2ypmKa, y iIbHOMY OOCMYNI 00 8eIUKOI KITbKOCMI 8UCOKOSAKICHUX 2ICIMOA02TUHUX
300padicens, CNpusie NIOBULEHHIO THmepecy Mma MOMuUayii 00 HA8UAHHSL.
Bucnoekxu. 3acmocysanns cumynayiino2o nioxooy y 6Us4eHHi 2icmoaoeii 3Ha4HO
niosuwye AKICMb HABUAILHO2O NPOYECY, OCKIILKU CHPUSLE KPAUWOMY 3ACE0EHHIO
mamepiany, pPO3GUMKY AHATIMUYHOZ0 MUCIEHHS Ma NPAKMUYHUX HABUYOK
pobomu i3 cywacHumu yugposumu mexuonoziamu. Taxuil nioxio 00360/5€
MOOenosamu peanbHi cumyayii ¢ 6e3neuHoMy HABUANLHOMY CepedoBUIi, WO
CMBOpIOE  YMOBU OISl 2IUOWO020 PO3YMIHHA MOPGON02IUHUX npoyecis i
namoezenesy 3axX60pPI08AHb HA KNIMUHHOMY pi6Hi. BNpo8aodsceHHs cumynayitiHux
MEeXHON02I Y HAGYAHHA 2ICMOA02cii HeoOXiOHa OoCeimHs meHOenyis, sKa
8I0N0BINAE AKMYANLHUM BUMO2AM 00 NIO20MOBKYU MAUOYMHIX MeOuKis. 3a80sKu
iHmepakmueHuM Yu@dposum niam@opmam 3HAYHO NOKPAUWYEMbCA OOCMYN 00
HABYAILHO20 Mamepiany, 30KpeMd 2iCMONOZIYHUX CAatdie, wo 00380J5€
cmyoeHmam camoCmitiHo NPpayr8amu 3 8ipMyaibHUMU NPENnapamamu y 3pY4Hul
yac i 6 inougioyanrvromy memni. Kpim moeo, cumynayiunuti nioxio cmumymoe
AKMUBHY yuacmv CMyOeHmi8 y HAGUALbHOMY npoyeci, hopmye 8i0nogioanvHe
cmasienHs 00 Npogheciinol nio2omosKu ma CHPUsE HAOYMMmMIO KIHYOBUX
KIHIKO-0Ia2HOCMUYHUX —~KOMNEemeHmHocmel, HeoOXIOHUX 0N  nooanbuiol
MeOUdHOT NPaKmuKu.
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Resume. The article examines the implementation of a simulation-based
approach in the educational process during the practical training stage of
students in the disciplines of histology, cytology, and embryology. Emphasis is
placed on the advantages of using simulation technologies for the development
of clinical thinking, visualization of microstructures, and enhancement of
practical skills. The effectiveness of simulation-based learning is analyzed in
comparison with traditional teaching methods. The simulation approach
contributes to improving the quality of material assimilation, increasing student
engagement in the learning process, and enhancing their readiness for future
professional activity.

Purpose. To analyze the simulation approach and technologies in teaching at the
Department of Histology, Cytology and Embryology of BSMU.

Material and methods. The introduction of simulation technologies in teaching
at the Department of Histology, Cytology and Embryology of the BSMU is due
not only to the development of digital technologies, but also to the need to
increase the level of material mastery and the development of practical skills
among students of the specialty «Medicine» and the creation of educational and
methodological materials for teaching at the department.

Results. The application of the simulation-based approach in the Department of
Histology during practical classes has enabled a deeper understanding of the
educational material. As a result, students have improved their assimilation of
the morphological features of cells and tissues through visualization and
interactive work with virtual specimens. Additionally, this has contributed to the
development of clinical thinking. The integration of clinical test tasks into
practical sessions allowed students to link morphological characteristics with
clinical data and enhanced their preparation for the licensing exam KROK 1.
Involving students in scientific activities using 3D modeling, digital specimens,
and the availability of high-quality educational content through digital online
platforms during scientific club meetings—with free access to a vast collection of
high-quality histological images—helps increase students’ interest and
motivation in learning.Conclusions. The application of a simulation-based
approach in histology education significantly enhances the quality of the learning
process, as it promotes better material retention, the development of analytical
thinking, and practical skills in using modern digital technologies. This approach
enables the modeling of real-life scenarios in a safe educational environment,
creating favorable conditions for a deeper understanding of morphological
processes and the pathogenesis of diseases at the cellular level. The integration
of simulation technologies into histology training is a necessary educational
trend that aligns with current demands for the preparation of future healthcare
professionals. Interactive digital platforms greatly improve access to learning
materials, particularly histological slides, allowing students to independently
engage with virtual specimens at a convenient time and pace. Moreover, the
simulation-based approach encourages active student participation in the
learning process, fosters a responsible attitude toward professional training, and
facilitates the acquisition of essential clinical and diagnostic competencies
required for future medical practice.

Beryn. Ticromoris — ¢yHmzameHTanbHA TUCIHILTIHA,
II0 BHBYAE MIKPOCKOIIUHY OyNOBY KIITHH, TKaHWH Ta

OpraHis, 3a0e3nevyroun PO3yMiHHS iXHBOI
¢ynkiioHansHoi  opramizamii.  Tpaaumiiiai  mMeronu
HaBYAaHHSA  TICTONIOTii  mepexbadaroTh  pobOTy 3

MIKpPOCKOTIAaMH Ta TiCTOJIOTIYHMMH TIperaparaMu, IIo,
xoya W eQeKTUBHO, Ma€ TIEeBHI OOMEXEHHsS, 30KpeMa
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TPYAHOILI 3 JOCTYIIOM JI0 SIKICHUX ITPeTapariB, CKIaIHICTh
BizyaJrizalii MpoCTOPOBUX CTPYKTYp Ta OOMEXEHHH Yac Ha
NPaKTHYHMAX 3aHATTAX [4,5]. Y cyd4acHOMY OCBITHHOMY
MpoIeci CUMYJBIIMHUE IMiIXiJ BiAIrpae KIFOYOBY POJIb,
OCKIIbKM JIO3BOJISIE BINTBOPIOBATH peaibHI KIIHIYHI
curyamii B Oe3neyHOMy HaBYaJIbHOMY cepemoBumi. Lle
cripusie GOpMyBaHHIO MPAKTUIHUX HABUYOK, ITiIBUIIICHHIO
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BIIEBHEHOCTI CTYAEHTIB, PO3BUTKY KPUTHYHOTO MHUCIICHHS
Ta 3a0e3medye TICHHA 3B’S30K MDK TEOPETUIHUMH
3HaHHAMH Ta X IPaKTUIHNM 3acTocyBaHHsM [ 1, 2]. Tomy,
caMe BHKOPHCTaHHSA ITM(PPOBHX TEXHOJIOTIH, TaKUX SIK
BipTyasrbHi MikpockomnH, 3D-MoenmoBaHHS iHTEPaKTHBHI
m1aTGOpMH Ta TEXHOJOTil MOMOBHEHOi 1 BipTyalbHOL
peaTbHOCTI, MO3BOJSIE CTYJCHTAM OUIbII TIHOOKO Ta
edexTHBHO omaHOBYyBaTH Matepian [4, 7, 8, 9], Taxi
METOIY MiJBUINYIOTh SIKICTh HaBYaJIBHOTO IIPOIECY,
pOOIATE Oro O1IBLI JOCTYITHUM, HAOYHUM 1 3aXOIUINBUM.

BripoBapkeHHST CUMYJISIIHHUX TEXHOJIOTIN Y OCBITHIN
Ipolec MpakTUYHHX 3aHATh Ha Kadeapi ricroiorii,
muToorii Ta emOpionorii BJIMY 3ymoBineHO He nmIIe
PO3BUTKOM HH(POBHX TEXHOJIOTiH, a i HEOoOXiTHICTIO
MiABUINCHHS PIBHSA 3aCBOEHHS Martepially Ta pPO3BUTKY
MPAKTUIHUX HABUYOK Y CTYACHTIB. CHMY A HHAN TiAXiT
IO3BOJISIE MOJETIOBATH pealibHi HaBYAIBHI CHTYAIIl,
MOKpAIIyloYd  PO3YMIHHS  CKJIQJHUX TiCTOJOTIYHUX
CTPYKTYp Ta ixHiX (yHKmid. [{e 0c00MMBO BAXIMBO IS
MalOyTHIX MEAMKIB-TICTOJIOTIB, sIKi TIOBHHHI BMITH
HIBUAKO Ta TOYHO  aHaJi3yBaTH  MIKPOCKOIIYHI
300pa)KeHHsI IS JIarHOCTUKY Ta JIIKYBaHHS 3aXBOPIOBAHb.

Ha xadenpi ricronorii BJIMY BHKOPHCTOBYIOTHCS

CJIEMCHTH CHUMYJIAIIHOTO  MiIXOAy, 30KpeMma, Iie
3aCTOCYBaHHS  BIPTyallbHOTO  MIKPOCKOIIA. Taka
TEXHOJIOTis 0a3yeTsCs Ha BHKOPHCTaHHI IH(PPOBHX

TICTONIOTIYHMAX TpenapaTiB, IO CYTTEBO PO3MIHPIOE
MOJKJIMBOCTI IJIs1 €()EKTUBHOTO BUBYCHHS MIKPOCTPYKTYP
opraHiB 1 TKaHWH. BipTyanbHHII MiIKpOCKOI Hajae
CTYJICHTaM [IOCTYII JI0 BEJIMKOI KOJEKIli BHCOKOSKICHUX
300pakeHb, SKi MOXHA JETAIbHO IOCTIKYBaTH 0e3
BUKOPHCTAHHS TpaAuLiiHOTrO Mikpockona. Kpim Toro, 1ist
MiIBUIEHHST e()eKTHUBHOCTI NPaKTHYHMX 3aHATh Ha
kadeapi po3pobiieHO HaOIp ¢uieiI-KapToOK i3 HUPPOBUMHU
riCTOJOTIYHUMH mpernaparamu. i KapTKH
BUKOPHCTOBYIOTBCS NI Yac KOXXHOTO IPaKTUYHOTO
3aHATTSA 31 CTYACHTaMH CIELialbHOCTI «MenuuuHay,

3a0e3Meuyround  CHUCTEMATH3allil0 3HaHb, AaKTHBI3aIlil0
caMmocTiiiHOI pobOotm Ta  (QopMyBaHHA KIIHIYHOTO
MUCIICHHS B)K€ Ha paHHIX eramax HauaHHs [3]. Taxwmit
MiAXig cupuse He IUIIEe T[NIHOMOMY PO3YMIHHIO
TEOPETHYHOTO MaTepiaiy, a W MiATOTOBI CTYIEHTIB IO
MOJANIBIIIOT HAYKOBOI 1 Mpo(eciitHOT MisTBHOCTI.

Buxkopucranns 3D-MonenmoBaHHS —TKaHHH 1
OpraHiB, 3a JIONOMOIrOI0 CIELiajbHOI Mporpamu, sKa
JIO3BOJISIE  Bi3yalli3yBaTH TiCTOJIOTIYHI CTPYKTypU Y
TPUBUMIPHOMY IIPOCTOPI, LII0 IONIOMArae Kpamie po3yMiTH
B32€EMO3B’SI30K MK KJIITHHAMH, TKAHHHAMH Ta OpraHaMu
[4]. Came Takmii miaXiZ BUKOPUCTOBYEThCS Ha Kadenpi
ricTomnorii NMpW BHUKOHAHHI HAYKOBHX MIOCHIKEHb Ta
JIOCTIKEHB, SIKi BXOIATH 0 IUIAHOBOI HAyKOBOi POOOTH
kadenapu, a 1me, y CBOIO 4Yepry, Ia€ MOXIHUBOCTI 3i
CTy/ICHTAaMH IIPOBOAWTH 3aCiflaHHS HAyKOBHX TYpPTKIiB.
Takum umHOM, BrpoBamkeHHS 3D-MonmemoBaHHS B
OCBITHIHf TIpoIleC HE IHUIIE MOTJIHOIIOE PO3YMIHHA
AQHATOMO-TICTOJIOTIYHUX B3A€EMO3B’SI3KiB, a W MiABHUILYE
HAYKOBY LIHHICTh HaBYaHHs. Takuii IHHOBAIIMHUHN 11X
copusie  (OPMYBaHHIO Yy CTYJICHTIB OCIIIHHUIIBKUX
HaBMYOK Ta CIpUs€ aKTHBHIM ydacTi B HayKOBiH
JUsUTbHOCTI  Kadenpu, BIIKPHBAa€E HOBI MOJIMBOCTI VIS
PO3BUTKY MOJIOJIMX HAYKOBIIIB.

Buxopucranas oHIaifH-pecypciB i3 BipTyaJbHUMH
TICTOJIOTIYHAMH TIpeIapaTaMi € CKIAIOBOIO CYYacHOTO
OCBITHBOTO MPOLIECY B MEIWYHNX HABUAIBHHX 3aKiajax.
Taki mudpoBi MWIATGOPMH 3HAYHO MiIBUIIYIOTH SKICTH
HaBYaHHS, poOJISTYM HOro OUIBII THYYKHM, JOCTYITHUM Ta
IHTepaKTHBHUM. 3aBISIKU BHCOKIH pO3ALIBbHIA 37aTHOCTI
300paKeHb Ta IIUPOKOMY (YHKIIOHATY, CTYACHTH
OTPUMYIOTh ~MOXJIMBICTH HE MPOCTO MeperisjiaTu
riCTOJIOTIYHI 3pa3Ku, a i aKTUBHO B3a€EMOJISTH 3 HUMH.
IHTepakTHBHI IHCTPYMEHTH, 30KpeMa MaciiTaOyBaHHS,
MapKyBaHHS KJIITHHHUX 1 TKAHUHHUX CTPYKTYP, IE€PEersi
IpenapariB y pi3HUX IUIOIMHAX, I03BOJLSIIOTH TIIHOIIE
3aHYPHTHCS B HaBYaIBHUH Martepiai (puc.l).

Histology Guide

MHS 259 Ovary

Ovary
The ovanes produce female gametes (oocytes) and steroid
hormones (estrogen and progesterone)
* Capsule - covers the outer surface.
« Germinal Epithelum - the surface is covered by a
simple cuboidal epithelium
« Tunica Albuginea - layer of dense iregular connective
tissue that supports the epithelium
« Cortex - outer region that is the site of cocyte
development
+ Ovarian Follicles - oocytes surrounded by one or more
layers of celis
« Primordial Folicles - oocytes arrested in
development are located in the outer cortex.

« Primary Oocyte - large (25 10 30 pm), round to
oval cells with a vesicular nucleus

« Zona Pellucida - layer of glycoproteins between
the oocyte and granuiosa cels. It is visible a thin,
eosinophilic band in many follicles

« Follicular Cells - single layer of flattened cells that
surround each oocyte v

58x34mm

S

Puc. 1. Bizyanizayia zicmonociuHux cmpykmyp npenapamy A€UHUKa 3a 00N0MO02010 CYYACHUX THMePaKmueHUX
incmpymenmis (https://histologyguide.com/)
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ILle cmnpuse kpamomy  pO3yMiHHIO  CKJIagHOI
MiKpoaHaTOMii  OpraHiB, BHBUYEHHIO IIPOCTOPOBOTO
po3TalryBaHHs KIITHUHHUX €JIEMEHTIB 1 BCTAHOBJICHHIO
(YHKIIOHATPHUX B3a€MO3B’SI3KIB MK HHMH. Takuit
MiAXig 0COONHMBO BaXKIMBHHA Y MIATOTOBII MaWOyTHIX
JmiKapiB, amke 3akiagae (yHIAMEHT Ui MOJANIBIIOTO
KIiHiYHOTO  MHCIeHHA. KpiM  TOro, MOXXJIHBICTH
CaMOCTIIHOT poOOTH 3 MaTepianoM y OyAb-IKHN 3pydHHIH
yac — sIK y MEXax HaB4YaJbHOTO 3aKiIaay, TakK i 1103a HAM
— (hopMy€e HaBHYKHM CAaMOHAaBYaHHS Ta ITi/IBUILLY€ 3aTraibHy
e(eKTUBHICTh 3aCBO€HHS 3HaHb. CTYIEHTH MOXYTh
norauOMIoBaTH  CBOI  3HAHHSA y 3pYYHOMY TEMII,
aJanTyro4yd IpoleC HaBYaHHS JIO BJACHUX HOTpeO.
OnnaifH-pecypcH TaKOX MOJIETIIYIOTh JOCTYII 10 BEJIHKOT
KIJIBKOCTI MpenapariB, BKIIOYAIOYH PiJKICHI YM yHIKaNbHI
3pasKH, sIKi He 3aBX/I1 MOXHA MPECTaBUTH B Jlabopartopil
y TpanumiiHii popmi. 30kpeMa, iHOIi BAKOPHCTOBYIOTHCS
MPOBIAHI OHNAWH-TIATGOPMHU U1 BUBYCHHS TiCTOJIOTII,
SIK1 3a0e3MeuyroTh CTYHCHTIB BHCOKOSIKICHUMH
HaBYAJILHUMH pECypcaMy CBITOBOTO PiBHSI, CEPET TAKHX SIK
Virtual Microscopy Database - e noTyxH#uii pecypc, 1o
HaJae JOCTyH JI0 BeJIHMKOI  Kojekuii  1udgpoBux
TICTONIOTIYHUX 300pakeHb. 3aBISIKH WOMY CTYICHTH Ta
BUKJIaJa4i MaloTh 3MOTYy IIpallOBaTH 3 pealbHHUMHU
TiCTOJIOTIYHUMH 3pi3amMu y (opMmarti OHJIAlH, IO 3HAYHO
PO3IIUPIOE MOKIMBOCTI I CAMOCTIHHOTO BHBUCHHS Ta
aHamizy wmarepiany [7]. Harvard’s Histology Learning
System — iHTepaKTHBHA HaBYaJbHA CHCTEMa, pO3poOIIcHa
Ha 0a3i OJHOTO 3 MPOBITHUX MEIWYHHUX YHIBEpCHUTETIB
cBity. [lmardopma MICTHTH BHCOKOSKICHI 300paskeHHS,
CYNPOBO/KCHI TPOQPECIHHUMI KOMEHTapsIMH, a TaKOX
IHTEpaKTHBHI ~TECTH, IO JO3BOJSIOTE  CTYAEHTaM
nepeBipuTu i 3akpinutu 3700yTi 3uanus [8]. Histology
Guide — BipTyansHHi aTiac i MAPYYHHK OTHOYACHO,
SKUH TI0EJJHYE TEKCTOBY 1H(OpMALi0 3 JAeTaJbHUMHU
riCTOJOTIYHUMH 300paxkeHHsIMH. OCOOJMBO IIHHOIO €
HAsIBHICTb JIOKJIQJHUX MOSICHEHb OYJJOBU KIIITHH 1 TKaHHH,
IO JO03BOJISIE CTYACHTaM TIJIHOIIEe 3pO3yMITH CKJIAJHI
MIKpPOCTPYKTYPH JIFOJICBKOTO OpraHizMy [9].

[nrerpamis Takux ratgopMm y HaBUaJIBLHHN IpoOIEC
Kadenprn J03BOJIIE CTyJIEHTAaM He JIMIe eQeKTUBHO
3aCBOIOBATH HABYAIBHUN MaTepial, a i (hopMye HaBUUKU
CaMOCTIHHOT poOOTH 3 HAYKOBUMH JKEPETIaMH, CTUMYJTIOE
JIOCIIAHUIBKUHN IHTEpec, pO3BUBAE KPUTHIHE MHUCIICHHS Ta
MiATPUMYE 1HIUBITyaTbHUHA TEMIT HAaBYaHHS.

Ha mnpakTHYHHX 3aHATTSIX TaKOXK 3aCTOCOBYETHCS
iHTeTpallisi BUBYEHHS TATOJOTIYHMX TMPOIECIB i3
BUKOPDHCTAHHSIM TECTOBHX KIIHIYHMX 3aBJaHb, IO
BiliTpa€ BayKJIMBY POJIb Y AKiCHIN MIATOTOBIN CTYAEHTIB 10
cknananss ninensiinoro icnuty €JIKI «Kpok.1». Takuit

MIAX1 J03BOJISE HE JIUIIE 3aKPITUTH TCOPETHUYHI 3HAHHS 3
HOpPMaNpHOI ricrojorii, a W pO3BUHYTH HaBUYKU
KIIIHIYHOTO MHUCICHHS, HEOOXIJHI I TNPaBHIBLHOIO
aHai3y CcHTyalliifHoro marepiaixy B Tectax. Pobora 3
KIIHIYHUMH TECTOBHMH 3aBIAaHHAMH (opMye BMIHHSA
IIBUJIKO OPIEHTYBATHUCS Y IIarHOCTHYHUX KpPUTEPIsX,
TIPaBUJIBHO IHTEPIIPETYBATH TiCTONOTIYHI 3MiHHU H JIOTI9HO
MOB’sI3yBaTH iX i3 MpOsSBaMH XBOPOO, IO € KIFOYOBHMHU
JUIA YCIIOTHOTO TIPOXO/DKEHHS ICTIUTY Ta IIOAAjbIIOl
MeIWYHOT mpakTuku. Takuil aHami3 KIIHIYHAX TECTOBHX
3aBIaHb 13 3aJy4YCHHSM TICTOJIOTIYHOTO —MaTepiaiy
JI03BOJISIE  TNIMOILIEe  JOCHIAMTH  BIAMIHHOCTI  MiX
HOPMaJIFHOIO Ta MaTOJIOTIYHOIO TiCTOJIOTI€I0, BHSIBIATH
XapakTepHi MOP(OJIOTiuHi 3MiHH, & TAKOK CIIBBIIHOCUTH
iX 13 KIIHIYHUMH CHUMIITOMaMH 3aXBOploBaHb. Lle crpusie
KpaImoMy po3yMiHHIO MEXaHi3MiB PO3BUTKY ITaTOJOTIHUX
MPOIIeCiB Ha KIITHHHOMY i TKAHUHHOMY PiBHAX, (hopMye
y CTYZEHTIB CHCTEMHE OadeHHS MaTOreHe3y XBOpoO Ta
MOCHIIIOE  MDKTUCIHIUTIHAPHI  3B’S3KH 3  KITIHIYHAMHA
IUCLIMIUTIHAMH.

BucHOBOK. 3acTOCYBaHHS CHMYJIAIIHHOTO MiAXOIy Y
BUBYCHHI  TICTOJNOTi  3HAYHO  MIABHIIYE  SKICTh
HAaBYAJILHOTO TPOLECY, OCKUIBKUA CIPUSE KPaLIOMy
3aCBOEHHIO MaTepialy, PO3BUTKY aHAIITHYHOTO MHUCIICHHS
Ta MPaKTUYHUX HAaBHYOK POOOTH 3 CydyacCHUMHU HU(DPOBUMHU
TeXHONOrisAiMU. TakWi MiaXiZ H03BOJSIE MOJENIOBATH
peampHi  cuTyamii |y  Oe3lmeYHOMY  HaBYAIBEHOMY
CePEeNIOBHINI, IO CTBOPIOE YMOBH ISl TJIMOMIOTO
pPO3yMiHHS MOpPQOJIOTIYHUX TPOLECIB 1 TAaTOTEeHE3y
3aXBOPIOBaHb Ha KIITHHHOMY piBHI. BnpoBamxeHHS
CUMYJSAMIHHUX TEXHOJOTIH Yy HaBYaHHS TiCTOJIOTIi
HeOOXIilHAa  OCBITHA  TEHJIEHIS, sKa  BIAIOBigaE
aKTyaJbHUM BHMOT'aM JI0 MiJATOTOBKH MaiOyTHIX MEIUKIB.
3aB/sIKM IHTEPaKTUBHUM L(POBUM MIaThopMaM 3HAYHO
MOKPALIYEThCSl  JIOCTYI JI0 HABYAIBHOTO —Marepiaiy,
30KpeMa TiCTOJIONTYHUX CNAMIIB, 10 J03BOJISIE CTYICHTaM
CaMOCTIHHO MpaIoBaTy 3 BipTyalbHUMH IIperapaTaMu y
3py4yHuil 4yac i B iHguBigyasnpHomy Temmi. Kpim TOrO,
CUMYJAMIMHUA MiOXiZ] CTUMYJIIOE aKTHUBHY ydYacTb
CTYICHTIB y  HaBYallbHOMY  Tpomeci,  Qopmye
BiJINIOBiZaIbHE CTABJICHHS 1O MPOQECiiHOI MATOTOBKH Ta

cnpusie HaOYTTIO KIIOYOBHX  KIIIHIKO-/[IarHOCTUYHUX
KOMIIETEHTHOCTEH, HEOOXITHUX A1 NOAAIBIIOT METUIHOT
MPaKTHKH.

IMepcnexkTnBu NMOJAJbIINX JAOCTi/IZKEHD.

BrpoBamkeHHs cucTeMr aHAJNITHKH HaBYAIBHHUX JaHHX,
IO JO3BOJIMTH BHKJIAJa4aM OTPUMYBAaTH 3BOPOTHHH
3B’SI30K PO YCHIIIHICTh CTYAEHTIB, BUSBIATH MIPOOIEMHI
TEeMH 1 CBO€9AaCHO KOPUTYBATH IiAX1/T O BUKIATAHHS.

Crucok Jirepatypu
1. KoBanboBa OB. BrpoBa/ukeHHs1 CHMYIISILIIMHUX TEXHOJIOTiH HaBYaHHs B MeU4HY ocBiTy. HemepepBHa mpodeciiina ocBita: Teopis
i mpaktuka. Cepis: [Temaroriuni vayku. 2019;1:36-41. DOI: 10.28925/1609-8595.2019.1.3641.
2. Mawmaii OB, binam CM, IIponina OM. CumynsiniiiHi MeTo 1 HaBYaHHS SIK JII€BHH MEXaHi3M JIs ONTHMI3alil Mpolecy HaBYaHHS i
BUKJIagaHHs Mopdosorivaux aucumiutiH. [lonrasa: [lonraBcekuit nepkaBHUiI MeanuHuil yHiBepcureT; 2024. Available from:

https://repository.pdmu.edu.ua/handle/123456789/23916.

3. boituyk TM, Hurnkano OB, YepnixoBa I'M. Atimac mikpodororpadiit «Dmem-kapTkn 3 ricronorii, muroiorii Ta emOpionorii,

Monyne I». UYepHiBui: ByKkOBHHCHKHI — JepkaBHHI
https://eosvita.bsmu.edu.ua/mod/resource/view.php?id=31451.

MEIUYHAR

yuiBepcuter; 2018, 36 c. Available from:

4. Dmytrenko RR, Koval OA, Andrushchak LA, Makarchuk IS, Tsyhykalo OV. Peculiarities of the identification of different types of

120


http://e-bmv.bsmu.edu.ua/

bykoBuHCHKHIA MeuaHui BicHUK. 2025. T. 29, Ne 2 (114) ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Problems of higher medical education

tissues during 3D-reconstruction of human microscopic structures. Neonatology Surgery and Perinatal Medicine. 2023;8(4):125-34.
DOI: 10.24061/2413-4260.X111.4.50.2023.18.
5. Magnani F, Demaria E, Ambrosi F, Sala C, Pasquinelli G, Fiorentino M, et al. The positive impact of virtual microscopy on
histopathology ~ education: a comparative, student-centered study. Adv Physiol Educ. 2025;49(1):136-46. DOI:
10.1152/advan.00110.2024.
6. Lee BC, Hsieh ST, Chang YL, Tseng FY, Lin YJ, Chen YL, et al. A web-based virtual microscopy platform for improving academic
performance in histology and pathology laboratory courses: a pilot study. Anat Sci Educ. 2020;13(6):743-58. DOI: 10.1002/ase.1940.
7. Virtual Microscopy Database (VMD) [Internet]. Available from: https://www.virtualmicroscopydatabase.org
8. Harvard’s Histology Learning System [Internet]. Available from: https://histology.medicine.umich.edu
9. Histology Guide [Internet]. Available from: https://histologyguide.com

References
1. Koval'ova OV. Vprovadzhennia symuliatsiinykh tekhnolohii navchannia v medychnu osvitu [Introduction of simulation learning
technologies into medical education]. Neperervna profesiina osvita: teoriia i praktyka. Seriia: Pedahohichni nauky. 2019;1:36-41. DOI:
10.28925/1609-8595.2019.1.3641.
2. Mamai OV, Bilash SM, Pronina OM. Symuliatsiini metody navchannia yak diievyi mekhanizm dlia optymizatsii protsesu
navchannia i vykladannia morfolohichnykh dystsyplin [Simulation teaching methods as an effective mechanism for optimizing the
process of learning and teaching morphological disciplines]. Poltava: Poltavs'kyi derzhavnyi medychnyi universytet; 2024. Available
from: https://repository.pdmu.edu.ua’handle/123456789/23916.
3. Boichuk TM, Tsyhykalo OV, Chernikova HM. Atlas mikrofotohrafii «Flesh-kartky z histolohii, tsytolohii ta embriolohii, Modul' I»
[Atlas of microphotographs "Flash cards on histology, cytology and embryology, Module 1"]. Chernivtsi: Bukovyns'kyi derzhavnyi
medychnyi universytet; 2018. 36 p. Available from: https://eosvita.bsmu.edu.ua/mod/resource/view.php?id=31451.
4. Dmytrenko RR, Koval OA, Andrushchak LA, Makarchuk IS, Tsyhykalo OV. Peculiarities of the identification of different types of
tissues during 3D-reconstruction of human microscopic structures. Neonatology Surgery and Perinatal Medicine. 2023;8(4):125-34.
DOI: 10.24061/2413-4260.X111.4.50.2023.18.
5. Miani F, Demariia E, Ambrozii F, Sala K, Paskvinelli D, Fiorentino M, et al. The positive impact of virtual microscopy on
histopathology  education: a comparative, student-centered study. Adv Physiol Educ. 2025;49(1):136-46. DOI:
10.1152/advan.00110.2024.
6. Lee BC, Hsieh ST, Chang YL, Tseng FY, Lin YJ, Chen YL, et al. A web-based virtual microscopy platform for improving academic
performance in histology and pathology laboratory courses: a pilot study. Anat Sci Educ. 2020;13(6):743-58. DOI: 10.1002/ase.1940.
7. Virtual Microscopy Database (VMD) [Internet]. Available from: https://www.virtualmicroscopydatabase.org
8. Harvard’s Histology Learning System [Internet]. Available from: https://histology.medicine.umich.edu
9. Histology Guide [Internet]. Available from: https://histologyguide.com

BinomocTi npo aBTopiB

XonopoBcbka AJjliia AHATOJNIIBHA — KaHI.MEI.HAayK, JHOICHT Kadeapu TiCTOJNOrii, IIUTOJNOrII Ta eMOpioiorii 3akmamxy
BHUINOI OCBITH ByKOBHHCBHKOTO JEp>KaBHOTO MEIMYHOTO yHiBepcutery, M. UepHisii, Ykpaina. https://orcid.org/0000-
0003-0957-111X.

Yepuikora IN'aaquna MukoJiaiBHa — KaHI.MeI.HAyK, IOICHT Kad)eapH TiCTOJOrII, MUTOJIOrT Ta eMOpiosorii 3aKiaay
BHUINOI OCBITH ByKOBHHCBHKOTO J€p>KaBHOTO MEIMYHOrO yHiBepcutery, M. UepHisii, Ykpaina. https://orcid.org/0000-
0002-2766-5315.

Cemeniok Tersina OnekciiBHa — KaH[.Me/I.HayK, JOLEHT KadepH TicTOoNOrIT, IIUTOJIOTIi Ta eMOpioJorii 3aKinay BUIIOT
0CBiTH ByKOBHHCBKOTO JIEp)KaBHOTO MEIMYHOTO YHiBEpCHUTETY, M. UepHisii, Ykpaina. https://orcid.org/0000-0002-8886-
8570.

HenTeneiiuyk Haranis IlerpiBHa — xaHa.6i0/1.HayK, AOICHT KadeIpH TiCTOJOTII, ITUTONOTIi Ta eMOpioNorii 3aKkimamy
BHUINOI OCBITH ByKOBHHCBHKOTO JEp>KaBHOTO MEIMYHOTO yHiBepcutery, M. UepHisii, Ykpaina. https://orcid.org/0000-
0002-1850-9142.

Information about the authors
Khodorovska Alla Anatoliivna — candidate of medical sciences, Associate Professor of the Department of Histology,
Cytology and Embryology, institution of higher education Bukovinian State Medical University, Chernivtsi, Ukraine.
https://orcid.org/0000-0003-0957-111X.
Chernikova Halyna Mykolayivna — candidate of medical sciences, Associate Professor of the Department of Histology,
Cytology and Embryology, institution of higher education Bukovinian State Medical University, Chernivtsi, Ukraine.
https://orcid.org/0000-0002-2766-5315.
Semeniuk Tetiana Olexsiivna — candidate of medical sciences/phD, Associate Professor of the Department of Histology,
Cytology and Embryology, institution of higher education Bukovinian State Medical University, Chernivtsi, Ukraine.
https://orcid.org/0000-0002-8886-8570.
Pentelejchuk Natalia Petrivha — candidate of biological sciences/phD, Associate Professor of the Department of
Histology, Cytology and Embryology, institution of higher education Bukovinian State Medical University, Chernivtsi,
Ukraine. https://orcid.org/0000-0002-1850-9142.
Haoiiimna oo pedaxuii 15.04.25 p.
Iionucano 0o opyky 27.06.2025 p.
© A.A. Xoooposceka, .M. Uepnikosa, T.0. Cemeniox, H.II. ITenmeneiiuyk, 2025

121


http://e-bmv.bsmu.edu.ua/
https://orcid.org/0000-0003-0957-111X
https://orcid.org/0000-0003-0957-111X
https://orcid.org/0000-0002-2766-5315
https://orcid.org/0000-0002-2766-5315
https://orcid.org/0000-0002-8886-8570
https://orcid.org/0000-0002-8886-8570
https://orcid.org/0000-0002-1850-9142
https://orcid.org/0000-0002-1850-9142
https://orcid.org/0000-0003-0957-111X
https://orcid.org/0000-0002-2766-5315
https://orcid.org/0000-0002-8886-8570
https://orcid.org/0000-0002-1850-9142

