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CUCTEMMU BIPTYAJIbHUX JIABOPATOPHUX POBIT 3 BIO®I3UKU SIK
3ACOBH PEAJIIBALI MPUHIIUITY TPOPECIMHOI CIPSIMOBAHOCTI
HABYAHHS CTYJEHTIB

AHoTamiss. Y cTarti oOrpyHTOBaHa JOUITBHICTH 1 IMOKa3aHa MOXKIIUBICTH KOMIT IOTEPHOTO
MOJICTIIOBaHHS J1a00paTOPHUX POOIT IS CTYACHTIB 3 HanpsAMy miarotoBku 1201 «MeaunuHa» mpu
BUBYCHHI IucIMIUIiHA «Mennuna # Oiosoriuna ¢ismka». Ha mpuxmani maGopatoproi poboTh
«BuBUeHHS OCHOB remMoauHaMmiky 3a jporomororo amnapary «llty4ynnit kpoBooOir SORIN C5»
BU3HAYCHI OCHOBHI €Taly i IPUHIUIIM CTBOPEHHS BipTyalbHUX JJAOOPATOPHUX POOIT JUIs 3aKiIaiiB
BUILOi MEAMYHOI OCBITH. ABTOpaMHu NpoaHalli30BaHa HAyKOBO-METOJMYHA JiTeparypa 3 IHTaHb
BUKOPHCTAHHS CIELiali30BaHUX IPOrPaMHHUX NPOINYKTIB JUIS NPOBEACHHS, BIATBOPEHHS Ta
JEeMOHCTpalii pi3HUX (i3UYHMX SBUIL, PO3POOKH BIpTyaIbHUX J1a00paTOpiid Ta IX BIPOBAIKEHHS B
OCBITHI{ TIpolec 3aKJialiB BHIIOI OCBITH. Y pPoOOTI NPONOHYIOTHCS METOAWYHI pEKOMEHIAIli
IIOJI0 CTBOPEHHS BIipTyallbHOI JTa0OpaToOpHOi POOOTH Ha 3aHATTAX 3 MEIWYHOI U O0i0J0TidYHOT
(i3UKH IS CTYIEHTIB 3 HanmpsMy miarotoBku 1201 «MenuimHa». Y CTaTTi OMKUCYIOTHCS OCHOBHI
CTPYKTYPHI TiApo3aimm (MEHIO Ta MiJAMEHIO0), XapaKTEPUCTUKH Ta MOMJIMBOCTI BUKOPHUCTaHHS B
OCBITHHOMY TIPOIIECi pO3pOOICHOTO aBTOpaMHU MIPOTPAMHOTO MPOAYKTY, SIKAH BIpTyaabHO peaizye
OCHOBHI €Tany IiIrOTOBKM TMalli€eHTa 10 XipypriyHoro BTPYYaHHS Ha BIIKPUTOMY Cepii 3
BUKOPHCTaHHIM amapary wmrydHoro kpoooOiry «SORIN C5». ¥V poGoti BU3Ha4eHI nepeBaru
NPOBEICHHS BIPTYaJbHUX Ja0OPaTOPHUX POOIT 3 TEMOAMHAMIKM, a TaKOX 3MIHCHEHWH aHaii3
HaBYaJILHOTO MaTepialy 3 METOI0 BJIOCKOHAJICHHS IpodeciiiHoi ckiagoBoi HaBYaHHS CTYAEHTIB-
MeIUKIB Ta iX iHQopMamiiHMX Ta NPEIMETHHX KOMIIETCHTHOCTEH. PO3risiHyTo MOXIMBOCTI
po3poOku cepii J1abopaTOpHUX POOIT 3 NOJAIBIIMM iX PpO3MIIIEHHAM Yy BIpTyaJbHOMY
HaByYaJIbHOMY cepeloBuill «Cucrema nabopaTopHux podiT 3 MeandHOI Ta 010J0TiYHOT (i3uKM».
Bucnosieno BasuHicTh KepiBHHITBY KomyHampHOTO 3akmany «OOmacHUil KapaioJoTigHUi
neHTp» (M. KpONWBHHIIBKWI) 3a CHOpHUSHHA Ta HamaHHS iHQOpMaIli momo poOOTH amapary
«tyaanii kpoBooOir SORIN C5».

KurouoBi ciaoBa: mennuHa Ta Oionoriuna (i3wka; TeMoIuHaMika; BipTyajdbHa JabopaTopHa
poboTa; amapat mTy4Horo kpoBoobiry; SORIN C5; nporpaMHUil MPOIYKT.

1. BCTYII

IlocranoBka npodJjemu. Ha ocHOBI aHamizy ragy3eBUX CTaHAAPTIB BHINOI MEIMYHOI
OCBITH Ha BU3HAUEHHS MiCIl MEIWYHOI i 010J10T14HOT (i3UKM B HAaBUYAaHHI CTY/IEHTIB HaNpsAMy
nigrotoBkun 1201 «MenumuHa» MU BCTAaHOBHJIM, IO 3a0€3MEYEHHS MiATOTOBKH MEIUYHHX
KaJpiB BiIOYBAa€Tbcd Ha OCHOBI TaKMX €JIIEMEHTIB CTaHAapTH3alii, $SK OCBITHHO-
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KBamidikaliiiHa XapaKTepUCTHKA CIEIlialicTa, OCBITHO-TIpodeciiiHa mporpamMa MiaroTOBKH
cremiamicta [1] Ta 3aco0u OiarHOCTHKM SIKOCTI BHINOI ocBith [2]. BigmoimHo 1m0
BUIIE3a3HAYECHNX HOPMATUBHO-IIPABOBUX JOKYMEHTIB, 3aKJaJMd BHINOI MEIUYHOI OCBITH
NOBMHHI 3a0€3MEeYUTH ONAaHyBaHHS BUITYCKHUKAaMH BHCOKOTO pPIiBHS 3HAaHb 1 3a0€3MEeYUTH
SKICHUA PIBeHb MIATOTOBKH 3 (YHIaMEHTAJIbHUX JUCIUIUTIH, 30KpeMa MEAWYHOI Ta
OionoriyHoi (i3MKH, MO HagacTb MaOyTHIM (axiBISIM MOKJIHMBICTb Ha BHCOKOMY piBHI
BUPIITYBaTH MEBHI TUITOB1 3a/1a4i MPHU 3IHCHEHHI CBOIX mpodeciitHnx 000B’sa3kiB [2]. 3rigHo
3 BHUMOTaMH OCBITHBO-KBaTi(iKAIHHUX XapaKTEPUCTUK KIHIEBUMHU IUISIMH HaBYaHHS
nuctuIuiing «MenuuHa 1 6iosoriyHa ¢izuka» €: GopMyBaHHS B CTYJAEHTIB-MEIUKIB CUCTEMHU
3HaHb Mpo 0a30Bi (i3UUHI NPUHLIMIK Ta MIAXOAU O JOCHIIHKEHHS IPOLECIB y KHBIH
npupol, Ppi3uKo-TeXHIYHI MPUHIUIIN (PYHKIIOHYBAHHS MEIUMYHHUX MPUCTPOIB, BAKOPUCTAHHS
MaTEeMAaTHYHUX METOJIIB B OIOMEIUYHHX JOCHIDKCHHSX, SKi CKIQJal0Th OCHOBY MPEAMETHUX
KOMIIETEHTHOCTE 3 MeAu4HOi Ta O1070TiyHOT (i3MKKM 1 € HEeB €MHOIO CKJIAJ0BOIO
npodeciiiHol KOMIETEHTHOCTI MaOyTHHOTO (axiBLs Talxy3i OXOPOHHU 3/0POB’sl, a TaKOX
MIATPYHTSM I BUBUYEHHS (DaXOBO OPI€EHTOBHUX MPUPOJHUYUX Ta KINHIYHUX AUCITUIUIIH Y
3aK1aziaX BUINOI MeIUYHOI OCBITH YKpainu [3], [4].

3HauyII0I0 YAaCTMHOIO HAaBUAHHS MPUPOAHMYUX AMCLHUIUIIH, 1 30KpeMa, MeIU4YHOi Ta
OionoriuyHoi (i3uKH, € J1abopaTOpHUN MPAKTUKyM W eKCIepuMeHTajdbHa poborta [5], sxa
nepenabavae  3700yTTSA  CTyICHTaMH-MEIUKaMU  (axoBO  CHPSIMOBAHUX  MPEIMETHUX
KOMIIETEHTHOCTE! 3 MeMUHOI Ta 010710T1uHOi (i3UKU: IHTErpaNbHOI, 3arajJbHOi, CreiaTbHOT
(axoBoi). 3anexxHO BiJ YMOB 1 HasBHOI MaTepialbHOI 0a3u BUKIIAJa4 MOKE JOTIOBHIOBATH
nepenik jgabopatopHux podiT (JIP) xomm’'ioTepHUM BIpTYaIbHUM EKCIIEPUMEHTOM, SKHA
MMOBHMHEH BIAMOBIIaTH OCHOBHUM MPUHIIMITIAM HaBYaHHS y BUIIIH IIKOJI, 30KpeMa TMPUHIIUIIAM
HAYKOBOCTI, IUTICHOCTI Ta nmpodeciiiHoi cpsMOBaHOCTI HAaBYAHHSI.

[Tpuntun npodeciiiHOi CIpSIMOBAaHOCTI HaBYaHHS TPU BUBYEHHI (I3UKHA JIOCHUTH
ITIMOOKO PO3IIIAAAETHCS Y HAYKOBO-METOAMUHIN siTeparypi. I mepir 3a Bce BiH aKTyalbHUIA
IIpH peastizallli y HaB4ajabHOMY MPOIIECi BipTyanbHUX JlaboparopHux pooit (BJIP) 3 menuunoi
¢i3UKH, OCKUIBKM ONTHMI3y€ HaBYAIbHUN Yac Ha BUKOHAHHS NMPAKTUYHUX 3aBIaHb, JO3BOJISIE
3MIMCHUTH T1 €KCIIEPUMEHTH, IS SKUX HEeMae OOJaJHAHHS UM PEarcHTIB, a TaKOX MOXKE
3aMIHUTH BIJBIYBaHHS peaJbHUX EKCKYpPCIi Uil Meperisiny XipypriuHux BTpydYaHb UM
IHIMUX MEIUYHUX MAaHIMyNsmiid, Ha ski 3a Po0Oodor mporpamMor0 He BHUCTA4a€ TOIWH.
CrBopennst cucremu BJIP 3 menuunoi i OiosmoriuHoi ¢(isuku morpedye J10AaTKOBOTO
JTOCJTIJDKEHHS 1 BIPOBA/KEHHS B OCBITHIM MPOIIEC 3aKJIaJIB BUIIOI METUYHOT OCBITH.

AHaJi3 ocTaHHIX JocailkeHb i myOsikamiii. Peanizailis KOMIIETEHTHICHOTO TiAXOMY
noTpeOye MOMyKy HOBHUX MIIXOJIB /IO OpraHi3allii OCBITHBOTO IMPOIECY B 3aKjajax BHIIOI
Meau4dHOi ocBiTH. [lapamurmMa KoMmeTeHTHOCTI 0a3yeThes Ha (PYHKIIOHATLHOMY ITAXO1, 3a
SKUM JIIKap € KOMIIETEHTHHM HEe caM Mo co0i, a BIAHOCHO peanizamii cBOiX npodeciitHux
GYHKIA, MOAHS BUPINIYIOUM JIaTHOCTHYHI Ta TEPANleBTHYHI 3a7a4i B paMKax MPHHHATHX
BITUM3HSHUX Ta MDKHAPOJHHX BUMOT, SIKI MAalOTh BPaxOBYBAaTH TpaHcopMalii MeTuuHuX
CTaHJApTiB, 3MIHM B JIarHOCTUYHUX Ta JIKYBaJbHHUX METOJAaX 1 TaKOX MarTh OyTH
rHy4YkuMH. [H(opMmaTH3aliss MeAWYHOI OCBITH BIUIMBaE Ha Mpo¢eciiiHy KOMIETEHTHICTh
JiKaps depe3 3alydeHHs TEXHIYHMX HOBAIlid, BUKOPUCTaHHS I[HTEpHET-TIPOCTODPY,
BIIPOBA/KCHHSI IHTEPAKTUBHUX TeXHOJOTH [6]. CyuacHi 3aBgaHHs iH(popMaTH3aIlil OCBITH 5K
JUIS CUCTEMHU OCBITH YKpaiHH, Tak 1 JUIsl 1HHOBAI[IHHOTO PO3BHUTKY CYCIIJIBCTBA B IIJIOMY,
BiJOOpakaloTbcsi B MpalsiX TakuX YKpaiHCbKMX HaykoBHiB sk B. lO. bukos [7],
AM. I'ypxiit [8], M. L. Kangax [9], FO. O. XKyk [10], B. B. Jlanincekuii [8]. Bukopucranus
CHeniaTi30BaHuX MPOTPAMHHUX MPOIAYKTIB Ui MPOBEIEHHS JIEMOHCTpAIil pi3HUX (Pi3HUHUX
sBUI, po3poOka BJIP Ta iX BOpoBa/pykeHHS B OCBITHIA MpOIEC 3aKJIaiB BHUIIOI OCBITH
nocmimkerni B poborax M. L. Cagosoro [11], O. M. Tpudononoi [11], C.II. Bemuuko [12],
0. B. 3amopoxnoi [12], [13], A. O. FOpuenxko [6], FO. B. XBopocrina [6], JI. I. 'pe6enux [5],
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JI. O. Ilpimoga [5], O.b. bepecrt [5] Ta inmmx. I[Ipuamun mnpodeciitHoi crnpsMOBaHOCTI
HaByaHHs  posrsinaetsess I C. AramanuykoMm, L. O. bapnyc, 1. T. bormanosuwm,
0. B. 3anopoxHoto, JI. FO. 36apaBcekoro, A. B. Kacnepcekum, B. I1. Ceprieakom Ta iHITUMHU.
[MutanHa po3BUTKY MpPOQECiifHOT CIIPSIMOBAHOCTI CTYJIEHTIB BHUIIMX MEIUYHUX HABYAIHHHUK
3aknamiB - migHiMaeTbess B mpamsax B, M. lamysax, C. I Tuxomaz [14], 30kpema
B. A. Kometuyk y CBOiX HAyKOBHX JIOCHIDKEHHSIX MPOMOHYE METOAHUKY (OpMYyBaHHS
npodeciiiHoi CIPSMOBAHOCTI HaBUaHHS NPEIMETIB MaTEMaTHUYHO-TIPUPOJIHUYOTO IHUKITY B
MeAnYHOMY 3aknafi [15].

3HaYUMICTh 1ab0paTOpHUX POOIT Ta EKCIEPUMEHTAIBHHUX TOCIHIKEHb ISl PO3BUTKY
npodeciifiHuX KOMIIETeHTHOCTEH CTyIEeHTIB-MEUKIB Bif3HavYaeThest B podotax B. 1. Jlouenko,
B. I'. Jlazaposuua, B. I. [Tununmuenko, M. €. bnoxinoi, 1. A. Eccaynosoi, I'. B. MancypoBoi,
€. 4. lseup, O. 0. HeGecHiok Ta iHMUX. BUKOpHUCTaHHA KOMII IOTEPHUX CUMYJISLIA B
HaBUYaJbHOMY Tmporeci 3 Oiodisuku mnpomonyeTbes P. [[. I'puropsu ta T. B. AkceHOBOIO
(cumymsmist  remMoguHaMiku  rumepTtpodoBaHoro  cepus), H. B. CryunmHCchKOIO  Ta
O. B. I'pubkoBum (cTBOpEHHS BIpTyaJIbHUX TpEHaXEPIB 3 enexTporpadii:
eJIeKTpoKapaiorpad, esiekTpoeHtiedanorpad, enexkTpomiorpad), O.B. Jaup  Ta
b. M. [Tanaciok (BipTyaJibHI HaBUalbHI TpEeHaXepu: «Amapar JUisl TajbBaHi3alili Ta
JTIKYBaIBHOTO eleKTpodopesy», «Enekrpocon», «Amnapar mis napconBanizamii Kopona») ta
IHIIUMH.

[IpoBenenuit aHani3 HAyKOBO-METOAMYHHX POOIT J03BOJIE CTBEPIXKYBAaTH, IO Ha
ChOTOJIHI METOJIMKAa CTBOPEHHsI Ta 3acTocyBaHHs BJIP 3 remoamHamiku, 30KkpeMa Ha OCHOBI
amapatry wmty4Horo kpooo6iry SORIN C5, mns cryneHTiB 3 Hampsmy miarotoBku 1201
«MenuiuHa» HEIOCTaTHHO BUBYCHA Ta JOCIIHKEHA.

Tomy, Ha OCHOBI Cy4acHHMX TEHJEHIIH iHpopMmaTH3aiii MEeIU4YHOI OCBITH, HaMHU Oyia
po3pobiieHa KOHIIETIIisl CTBOPEHHS cucTeMu iHTepakTuBHUX BJIP, mo Biamosimae PoGouiii
mporpaMi HaBYanpHOI auciuIulinn «MeaudHa Ta OionoriuHa ¢izuka» [3], a Takox
po3pobiieHnid 1 BOPOBaKEHUH B OCBITHIN mporiec JIOHEIBKOro HaIiOHAIbHOTO MEIUYHOTO
yHiBepcutery Ilporpamuuii  mponykr «JlabopatopHa pobora «BuBYeHHS OCHOB
reMoanHaMiku 3a gponomororo anapary «llItyaamit kpoBoooir SORIN C5», 3apeectpoBanuii
y MiHiCTepCcTBI €KOHOMIYHOTO PO3BHUTKY 1 TOPTiBii YKpaiHU Ta oTpuMaHo CBIZOLTBO MpO
peecTpaiiito aBTopcbkoro mpasa Ha TBip Ne 81646 (Bix 21.09.2018) [16].

Meta crarri. Ha npuxiaai pospobaenoro IIporpamHoro mpoaykry «JlaboparopHa
pobora «BuBUEHHsS OCHOB TeMOJMHAMIKH 3a AornoMoror amapary «llTyunuii kpoBooOir
SORIN C5» (IIITJIP «<SORIN C5») 3 kypcy Meau4yHoi Ta OiomoriyHoi  ¢i3uku
MIPOaHAIII3yBaTH MOKJIMBOCTI CTBOPEHHS Ta BUKOPUCTAHHS BIPTYaIbHUX JTa0OpaTOPHUX POOIT
K 3aco0y pO3BHUTKY MNpOPEeCiHHUX KOMIETEHTHOCTEH CTYACHTIB-MEAUKIB (PO3yMiHHS
OCHOBHHMX ()I3MYHHMX XapaKTEPUCTHK MEIUKO-0i0JOriYHuX cHucTeM, (I3UYHUX OCHOB
MPOIIECiB, IO BiIOYBAIOTHCS B KMBUX OpraHi3Max; 3JaTHOCTI IHTErpyBaTH 0a30Bl1 3HAHHS 3
¢i3uku, Ximii, Oiomorii, mMareMaTuku, iHGOPMAIIHHUX TEXHOJIOTIH; 3MAaTHOCTI 30HMparTH,
peecTpyBaTH ¥ aHaNI3yBaTH JaHI MEIUKO-OI0JIOTIYHMX JOCTIIKEHh 3a JIONOMOTOIO
BIIMOBITHUX METOMIB 1 TEXHOJOTIYHHX 3ac0o0iB; 3MaTHOCTI TpakTyBaTu OiodizuuHi
3aKOHOMIPHOCTI, IO JeXKaTh B OCHOBI (DYHKIIIOHYBAaHHsSI OpTraHi3My JIOJUHHU; YMIHHS
MOSICHIOBAaTH, aHaii3yBaTH (i3MYHI OCHOBM (PYHKIIOHYBAaHHS Ta 3aCTOCYBaHHS CYy4aCHHX
MEIUYHUX MPUCTPOIB; 3MaTHOCTI MPOBOAMTH JIAOOPATOPHI AOCTIHKEHHS 1 CIIOCTEPEIKCHHS;
3IaTHOCTI JI0 TUIAHYBAaHHSI, OpraHizaiii Ta MpOBENEHHS MEIUKO-O10JOTIYHUX MOCTIIKEHD 1
MiATOTOBKH 3BITHOCTI) [3].
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2. METOJUKA JOCJJIIIXEHHSA

2.1. MeToau D0CaiIKeHH

Jl1st moCSATHEHHS MOCTaBIECHOT METH Oy BUKOPUCTAaHI TaKi METOIU JOCIIHKCHHS:

v TEOpPETHYHI — aHaji3 IICUXO0JIOro-TE€Aaroriynoi Ta METOAWYHOI JiTeparypu 3
npobnemMu iHpopMaTH3allii HaBUYAJILHOTO MpoIecy Ta po3poOku i Bukopuctanas BJIP y
3aknanax Buinoi ocsitu [5] — [11], [17]; ananiz HaBYaIBHOI JTiTEpaTypH, OCBITHIX CTaHIAPTIB 1
nporpam NpodeciiHoi 1 TPAKTUYHOI MiJATOTOBKH CTYACHTIB Yy BHINIM Meau4Hid ocsiti [1] —
[2], [18]; BuUBuUEHHS JiTepaTypd 3 TMPAKTUYHOTO BHUKOPUCTAHHS amapaTy LITY4YHOTO
kpoBoo0Oiry (ALIIK) «<SORIN C5» [19];

v/ eMIIpUYHUX — CIIOCTEPEKCHHs, CIiBOECiqu 31 CTyJAeHTaMH Ta MEIUYHUMU
npamiBHukamMu  KoMmyHanmpHOTO — 3akmany — «OONacHMM — KapioJIOTIYHUH — IEHTP»
(M. KponuBHHMLIbKHIA) TIPO HEOOXIAHICTH PO3BUTKY MNpodeciiHuX KoMmMmeTeHTHocTe [3]
cryneHTtiB-meankiB Ha 0a3i BuBueHHS AILIK «SORIN C5», aHamni3 misibHOCTI BUKJIAQAaviB 1
CTYJICHTIB;

v/ KOMIT'IOTEPHOTO ~ MOJCIIOBAHHS —  CTBOPEHHS  BIPTyalbHOI  OTEpaIiiHOi,
MO/JICIIIOBAHHS MPOBEACHHS MIATOTOBYMX €TaIiB O XipypriyHOro BTPYYaHHS Ha BiIKPUTOMY
cepiri, MoJieTtoBaHHs mporieci, mo BuB4YatoThes y [T JIP «SORIN C5».

2.2. OCHOBHi acmeKTH PO3BHUTKY HNpoQeciHHUX KOMIETEHTHOCTEH CTYleHTiB-
MeIUKiB

[Mpunuun npodeciitnoi cnpsimoBanocti 3a 1. T. bornanosum nepenbauae [20]: a) viTke
BUJIUICHHS MUKJIMCIUIUTIHAPHUX TIOHSATH HAa OCHOBI aHai3y MIXIPEAMETHUX 3B s3KiB;
0) mornuOIeHHs Ta MOMIMPEHHS paHillle BUBYCHUX MOHATH (3aKOHIB) MPHU BUKJIANaHHI (i3UKH
1 CHemiaJlbHUX JTUCIUIUIIH; B) IMIJBHINCHHS I1HTEpeCcy A0 IUCHMIUTIH (PI3UKH HA OCHOBI
MOTHBAIII] 10 BABYCHHS 3araIbHONMPO(ECIHHUX 1 CTIeIlanbHIX AUCIIUTLIIH.

[Ipodeciiina cnpsMOBaHICT, HaBUaHHS CTYJAEHTIB BHUIMUX MEIUYHUX HABYAIBHHUX
3aknaniB 3a B. A. Kometuyk mepenbauae nudepeHiiianito CUCTEMU 3HaHb 4yepe3 HaBYaJIbHI
NpeMETH 3a MPHUHIUIIOM KOHIIHTPIB, HIO0 TPU3BOIAWTH 1O TEPEHECCHHS aKIEHTIB 3
IPEIMETHOTO Ha TPEAMETHO-IHTETpaTUBHE HAaBYaHHSA 1 CTBOPEHHS IUIICHOI CHUCTEMHU
npodeciiinux 3HaHb npo o0'ekt [15]. IIpm mpomy cucrema 3HaHB 1 BMiHB (DOPMYETHCS
IHTErpoOBaHO 31 CHUIBHUX TMOHATH 3 JTUCHMIUIIH TNPHUPOJHUYOr0 Xxapakrepy: «Dizukar,
«bionorisi», «XiMis» Ta MUCHMIUIIH MaTEMAaTHUYHOTO CHPSMYyBaHHS, Ha OCHOBI 4Oro B
MOJAJIBIIIOMY TIPOBOJUTHCS IHTEPIIPETAIlisl IUX MOHSATh, y3araJbHEHHs Ta IX 3aCTOCYBaHHS B
AK B KOXHIH JUCIUIUTIHI OKpEeMO, TaKk 1 B MOJAIBIIOMY Yy MNpOGeciHHO CIPSIMOBAHHUX
NUCLIUILTIHAX.

B. M. T'any3ax Tta C. 1. Tuxonaz BiI3HA4alOTh, MO [JIS PO3BUTKY MpodeciiHOoi
CIIPSIMOBAHOCTI HaBUaHHS CTYJEHTIB-MEIWKIB HEOOXIJHO CTBOPUTH HACTYIHI TEAaroriyfi
yMOBH: 1) MOJENIOBaHHS B MEJAroriYyHOMY MpOIeci MPEAMETHOTO i COIiaJIbHOIO KOHTEKCTY
MaiOyTHROI  TIpodeciiiHOT  MISATBHOCTI  CTYACHTIB; 2) 3abe3medyeHHs CyO €KTUBHO-
peduiekcuBHOI MO3UIT CTYIEHTIB Y HaBUAJIbHOMY HpoIleci; 3) 3aCTOCYBaHHS iaJIOTIYHOTO
MiIX0My 10 HaBYaHHA [ 14].

BukopucTaHHs IHTEpaKTUBHUX BipTyaJbHHX JIAOOpPAaTOPHUX poOIT Ha 3aHATTIX 3
010(13MKHK 3 YCIIIXOM MOXKE CIYTYBaTH METOJOM peajizallii 3a3Ha4yeHuX MepIIuX JBOX YMOB
U1 IpodeciifHOT CIIPSIMOBAHOCTI HABYAHHS CTYACHTIB-MEIUKIB.

Kpim Toro, po3B’si3yBaHHS Ha 3aHATTIX 3 (Qi3WKU TpodeciitHo CpsMOBaHUX 3aaad 1
BuKOHaHHs JIP He TUIbKM MOJNIIye SKiCTh MPOQeciiiHOl CKIIaA0BOI HABYaHHS, alie i HaBMaKu
— HAOYHE 3aCTOCYBaHHsA aOCTparoBaHuWX (I3MYHUX 3aKOHIB, MOHATH 1 IPOIECIB, IO Ha
NPaKTUI TPOSIBIAIOTHECS B PEAJbHUX TEXHIYHUX CHCTEMax (30Kpema MpHu poOOTi MEeIUYHUX
amapariB), JOTIOBHIOE 1 cucTeMaTn3ye HaOyTl 3HaHHs 3 (i3uku. [HTErpallis 3HaHb, HAOYTHUX
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IIPpU BUBYEHHI PI3HUX TPEIMETIB Ta PO3YyMIHHS ICHYIOUMX MK HHUMH 3B’SI3KIB, CIIpHUSIE
YCBIIOMJICHHIO (PYH/IaMEHTAIbHUX 3aKOHIB IPHUPOJIH.

Jns peanizamii npuHIumy mpodeciifHoi CIpsSIMOBAaHOCTI HaBYaHHS CTYJCHTIB-MEIUKIB
HEOOXIJTHO 3AIMCHUTH aHali3 yMOB Ipaimi MaiOyTHBOro ¢axiBlis, a TaKOX MPOBECTH OIS
oOJaHaHHS Ta TEXHIYHUX 3ac00i1B, 3 SKUM BiH Oyze mpartoBatu. Po3poOka y BipTyaqTbHOMY
cepeloBUIll TakuX 3aco0iB Ta BIATBOPEHHsS YMOB Ipalli MailOyTHbOro (haxiBIs 1 € OAHUM i3
NUISIX1B MPOAYKTUBHOI peatizallii MpuHIUIy npodeciitHoi ClpsSMOBaHOCTI.

3 TOYKHM 30py IHKEHEPHOI ICUXOJIOTIi CTBOPEHHSI KOMIT FOTEPHUX MOJENeH TeXHIYHUX
(30KpeMa MEAMYHHMX) amapariB 1 iX 3acTOCYBaHHS IpPW HABYaHHI CTYJAEHTIB (i3uIl €
JOLUTEHOIO 1 BaXKJIMBOIO TUAAKTHYHOIO 3a/1a4uer0. KoM ioTepHi Mojieni € Bi3yallbHOIO KOIIEI0
BIIOOpaKyBaHOTO 00’€KTa (pealbHOTO MEAMYHOIO arapary), SKi TepenarTh JIOAUHI
iHpopMallil0o TPO BJIACTUBOCTI BiOOpaKyBaHOTO 00’€KTy (TeMmeparypy Tijla, THCK,
€JICKTPOKapaiorpaMy cepiisg TOIIO) 3a JOMOMOTrOK Habopy 3HaKiB: TEKCTy, Gopmyd,
CUMBOIIIB.

[Ipioputer Takux KOMIT IOTEPHUX MOJACICH y TOMY, IO MPOIEC iX CHPUUHATTA B
0araTboX BiJHOLICHHSX Bi0OYBA€THCA TAKUM K€ YMHOM, SIK 1 MPOLEC CIPUUHATTS pealbHUX
00’ €KTIB, 10 JO3BOJISIE JTFOJMHI BUKOPUCTOBYBATH JIOCBiJ, OTPUMAHHUI y MPOIIECi HaBUYAIbHOT
TiSUTBHOCTI 3 peaibHUMU 00’ ekTamu [13].

2.3. Konnenuisi creopennsi cucremu BJIP 3 Mennunoi Ta Giosioriunoi ¢izukn

CrtBopennst cuctemu BJIP 3 Memuunoi Ta OionorigyHoi (i3MKKM Mae 3aq0BOJBHSTH
€pPrOHOMIYHMM BHUMOTAaM IIOJ0 IENaroTiyHUX MPOrPaMHHUX 3aco0iB, 30KpeMa BpaxyBaHHS
0COOJMBOCTEH TCHXOJIOTIYHOTO CIPUHHATTS 300paskeHb (po3Mip 300pa’keHb, SICKPaBICTh 1
HAaCHYEHICTh KOJIbOPIB, aHIMaIlisl, B3aEMHE PO3TallyBaHHs 00’ €KTIB, y3TOKEHICTh 300pakeHb
3 peanbHUMH OO’€KTaMH 1 TIpeAMeTaMH, IIBHIKICTh TOAaHHsA iHopmamii Ta i
(dbparMeHTapHICTh, 1HTEPAKTHUBHICTh, IHTYITUBHO 3pO3yMija HaBiraiis Mnporpamyd TOIIO), a
TaKOX MAa€ BIINOBIAATH NUIAKTUYHHUM BHUMOTaM, a caMe Y3TOJDKEHOCTI 3MICTy marepiany
BJIP mo Bumor PoGouoi mporpamu 3 HaBuYaHHS AUCIUIUIIHUM «MemuuHa Ta OiojorivyHa
¢i3uka» Ta BIAMOBIMHOCTI MUAAKTUYHUM MPUHIMIIAM HABYaHHS — CUCTEMHOCTI, HAYKOBOCTI,
npodeciiiHiii CpsSMOBAHOCTI HaBUaHHs Tolo [13].

KpiM 3a3HaueHNX JOUAAKTUYHUX BHMOT MH BUIUIHIM OKpPEMi MYHKTH, IO
BiToOpaxkatoTh crenudiky po3podbku cucremu BJIP 3 Memuunoi Ta Oiosoriunoi ¢izuku, a
came:

v’ BigoOpaskeHHs 0a30BUX (Pi3UUHKMX MPHHIKIIB Ta MiAXOIB 10 JOCIIIKEHHS IIPOIECIB
y XKUBiil Ipupoi;

v’ BigoOpakeHHs (i3UKO-TEXHIYHMX MPHHIMITIB (YHKI[IOHYBAHHS MEIUYHUX arapaTis;

v/ CTBOpPEHHS CHCTEMH 3HaHb 3 BHMKODHUCTAHHSIM MaT€MaTHYHMX METOIIB B
OlOMETUYHHUX JIOCHI/DKCHHSX, SKi CKJIAJal0Th OCHOBY MPEAMETHHX KOMIIETEHTHOCTEH 3
MEIUYIHOI Ta 610JI0T1YHOT (PI3UKH 1 € MATPYHTAM )11 BABYCHHS (DaXOBUX JTUCIHILIIH,

v/ PO3BHUTOK MPAKTHYHUX YMiHb TIPOBEIACHHS JOCIIKCHB Ta EKCIICPUMEHTIB.

Jnst po3podbku BJIP mamu Oyna oOpana Tema PoGodoi mporpamu HaBYalbHOI
muciumiiag «MeaudHa Ta OionoriuHa ¢izuka» [3], a came «Di3udHI OCHOBH TeMOJUHAMIKA
Ta TIIPOJAMHAMIKH», Ha SKY BIJBOAWTHCSA S5 ayANTOPHUX TOAWH. 3 METOK OINTHUMI3allii
BUKOPUCTAHHS 4acy MpomnoHyeThcsi BukoHaHHs BJIP, sxa 6 3a0e3meunia sKicHE BUBYEHHS
OCHOBHHUX IIOJIO)KCHb TEMH Ta CHpHUsa 0 PO3BUTKY NMPAKTHYHUX HABUYOK CTYICHTIB INPHU
po6ori 3 AIITIK «SORIN C5» y BipTyaJlbHOMY PEXKUMI.

EdexTuBHICTh HABYAHHS MPU IBOMY Ma€ BioOpakaTUCS y TAKMX YMIHHSIX CTY/ICHTIB:

v/ 3HAaTH OCHOBHI [TOHATTS, 3AKOHH Ta TEPMiHH T'€MO- Ta TiAPOANHAMIKY;

145



ISSN: 2076-8184. Indopmauiiini TexHosorii i 3acobu nHapyanus, 2019, Tom 70, Ne2.

v/ poOHTH NpPaBUIIbHI PO3paxyHKH (i3HYHUX Ta GiOJOriYHMX HapaMeTpiB MallieHTa i
yac pobotu 3 BipryanbHuM menudauM AIIIK «SORIN C5», a came BMiHHS pO3paxoByBaTH
TJIOIY MOBEPXHI Tija 3a hopmysoro DuBois Ta mBUIKICTH KPOBOTOKY TAIlI€HTA;

v/ posmi3HaBaTH pi3Hi CHTyalil MiJ Yac MiATOTOBKM MAIli€HTa JO Xipypri4HOro
BTPYYaHHsI HA BIIKPUTOMY CEpIli Ha OCHOBI TEOPETUYHHX 3HAHB, & CaMe€ JIOMYCTHUMi 3HAYCHHS
TEMIepaTypu Tila Ta METOAM I BUMIPIOBaHHS, JONYCTHUMI 3HAUYEHHS THCKY NAIli€HTa,
BCTaHOBJICHHSI TEMIIEPATYpHU TEIUIOOOMIHHUKA Ta OKCUT€HATOPA; KEPYBAaHHS MPOIYKTUBHICTIO
Hacoca JJIs IepeKadyBaHHs KPOBI;

v/ npuiMaTty MpaBUjIbHI PIlIEHHS CTOCOBHO JAOIYCKY IAIli€HTa 0 OIepallii Ha Cepi.

v posmizuaBatu Monitopu AIIIK «SORIN C5» Ta po3pi3HsTH Ha HHX BiIITOBIIHI
Moka3u (I3MIHUX Ta O10JIOTIYHUX TTApaMETPIiB MaIli€HTa.

[Tpu po3po6ui BJIP 3 BuBueHHsI 0cHOB remoanHaMmiku 3a jnornomoroio ALK «SORIN
C5» namu Oyau BiMiu€HI HaCTYITHI 000B’ I3KOB1 €JIEMEHTH:

v’ TeOpeTHYHI BiZIOMOCTI 3 TEMH I'iIpO- Ta FeMOMHAMIKA;

v’ BigomocrTi mpo ekcruryarairo ta omuc AIIIK «SORIN C5»;

v 03HAMOMIIEHHS 3 METOI0, 00JIaHAHHAM T4 3 X010M BUKOHaHHs BJIP;

v’ BimoOpakeHHs Ha €KpaHi MOJENeH pI3HUX MEIUYHHX Ta (PI3HYHHMX IPEIMETIB,
amapariB, SIBUII], POIIECIB;

v’ 3BOPOTHHH 3B’A30K Ta iHTEPAaKTUBHMI Iiaior MiX KopucTyBauem i BJIP;

v/ HasIBHICTh peecTparlii CTyJCHTa Ta HAKOMWYEHHs iH(opMmarllii mpo HaBYaIbHI il
(cTaTHCTHYHI J1aH1, HA OCHOBI SIKMX BUKJIaJIad MOKE OI[IHIOBATH POOOTY CTY/ICHTA);

v/ IIBUJIKUIA TIOIIYK 1 OTPMMAHHS MOTPIOHMX JaHUX Y JOBI/I, 30KpeEMa IMOCHIIAHHS Ha
HaBuaibHI Web-pecypceu;

v’ moenHaHHs pizHux Gopm HamaHHs iHGopMarlii (3BYK, Bifeo, rpadika, TEKCT);

v/ peaiizailis BUIIE3a3HAYCHUX CPrOHOMIYHHX Ta JUIAKTHIHUX BHMOT JIO CTBOPCHHSI
KOMIT IOTePHUX 3aco0iB HaBYaHHS, 30KpeMa CHPSAMOBAHICTh Ha TNpodeciiHy CKIaloBY
HaBYaHHS.

3. PE3YJIBTATHU JOCJIIUKEHHSA

[T JIP «<SORIN C5» po3pobnenuii BianoBigHo n0 CTaHAapTy BUIIOI OCBITH YKpaiHU
JUIs TIATOTOBKHM (haxiBIIB APYroro (MaricTepchbkKoro) piBHS ranysi 3HaHb 22 «OxopoHa
3[I0POB’s1» Ta MPU3HAYCHUH ISl BUKOPHCTAHHS B 3aKJIafax BHINOI MEAMYHOI OCBITH Mija 4ac
BUBUEHHS AUCHUIUTIHU «MeaudHa Ta OionoridyHa (i3uka», 30KpeMa 3MICTOBOTO MOIYITIO
«bionoriuna ¢izuka» temu «OCHOBHM TiApo- Ta TEMOAMHAMIKH» 3 METOI0 (OpMyBaHHS
npodeciiiHux komnereHTHocTel 3aBasku BUKopuctanHio AIIIK «SORIN C5».

s peanictuanocTi Beix etamiB BJIP 3 Bukopucranusam AIIIK «SORIN C5» y nporieci
CTBOPEHHSI TPOTPAaMHOTO TIPOAYKTY OyiIM BpaxoBaHI TEXHIYHI JaHi, KOHCTPYKTHBHI
0COOJIMBOCTI Ta MPUHIUII Jii MEAUYHUX TPUIAAIB ¥ 00JaJHAHHS, SKi BUKOPUCTOBYIOTHCS B
onepaniiinomy  Bigmuieni KomynanpHoro 3aknaay — «KipoBorpaicekuil — oGnacHuit
KapJIiOJIOTIYHUN JAMCIIAHCEep» T 4Yac TMpOBEICHb ONepamiii Ha BIAKPUTOMY CEpIIi.
Bineomarepianu, mo BHUKOPHUCTOBYIOTHCS B PO3POOJICHOMY MPOTPAMHOMY TMPOIYKTI, Oy
BI3HATI aBTOpaMHU IIiJl Yac omnepamii Ha BIAKPUTOMY Cceplli — aOpPTOKOPOHAPHOMY
IIYHTYBaHHI, sike ipoBouiocs 3a gornoMororw AIIIK «SORIN C5».

[T JIP «SORIN C5» po3pobnennii Ha MoBi mnporpamyBanHs Object Pascal B
cepenoBuii Delphi6 i ckmamaetscs 3 10 daiiniB 3araasauM po3mipom 63 Mb, 3 skux 5
¢aiiniB 3aBaHTaXYIOTbCSI B IPOTpaMy OKPEMO 1 MOXYTh 3a HEOOXiJHOCTI OyTH 3MiHEHI
BHUKJIaJauyeM — 1€ Taki (aiiau, 1o MICTATh TocwiaHHsS Ha Web-pecypcu, TeopeTHdHi
BIJTOMOCTI 3 TEMH TeMO- Ta TigpoauHamiky, ormuc xoay BJIP ta kommnekrarii AIIIK «SORIN
C5», a TakoXX CJIOBHUK OCHOBHUX TepMmiHIB. OauH 3 (aiisiB € BimeodailsioMm 1 TakoxX
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3aBaHTAXYETHCA Y TMPOTpaMy OKpeMo 1 Moke OyTH 3aMIHGHMH BHKJIaJadyeM Yy pasi
HeoOximHocTi. st poboru IIITJIP «SORIN C5» HeoOximHO, mob cucrema BiamoBimana
MIHIMQJIBHUM CUCTEMHUM BUMOTaM 151 3amycky B Windows®, a came: mporecop 3 4acTOTOI0
He men 1,3 I'Th; onepamiitna cucrema Microsoft® Windows® XP; Windows 7, 8; no 1 I'b
omnepatuBHOI mam’sti Ta 64 Mb nmocTymHOro 1UCKOBOTO MpOCTOpY; BimeomoHiTop SVGA 177
LRNI, 85 Hz, 1024x768; Internet Explorer 7, 8, 9 abo 10; Firefox (ESR) abo Chrome;
3BYKOBA KapTa Ta aKTHBHI 3BYKOB1 KOJIOHKHU; KJIaBiaTypa Ta MaHIMyJSITOP «MHUIIIa»; HAIBHICTh
BCTaHOBJIEHOI mporpamu Acrobat Reader Ta BiCOKOJEKIB AJIi MOMIJIMBOCTI TEPETIIALY
(aiiiB TOBIIKH Ta BiJI€O.

IIT JIP «SORIN C5» ne notpelye nmonepenupoi iHcTamauii. 3amyck BJIP BinOyBaeThcs
npH BIIKpUTTI (aitmy «Physics.exe», micist 4oro 3’ sBUThC iHTepdeiic BikHA, K Ha puc. 1.

CUCTEMA JIABOPATOPHUX POBIT
3 MEAWYHOT TA BIOJIOTTYHOT ®I3UKM

AsTopu: Cyxosipceka J1I., flynron G.M., 3agoposxHa O.B.
KponuBHuubKUiA, 2018 p.

Puc. 1. Inmepdgeiic sixna npu 3a6anmadsicenni gauny « Physics.exe»

[Ticnst 3aBanTakeHHs (aiiny «Physics.exe» poOode BIKHO NPOIOHYE KOPHUCTYBady
nepenik JIP s BukoHaHHs y BUIJsIAlI KHOMOK (puc. 2). Ilpu BubGOpi kopuctyBauem JIP
«BuBYeHHS OCHOB reMoaMHaMiku 3a jgonomoro amapary «lItyunuit kpoBooOGir ALK
«SORIN C5» 3’sBHsieThCS MIAMEHIO 3 KHOMKAMH, IO MICTHTh HACTYIHI CKJIAJOBi:
«Teopernuni BigoMocTi», «CioBHUK TepMiHIB», «Kommekramis AIIK», «Web-pecypcu»
(puc. 2):

NABOPATOPHI POBOTH x

1. BUBYEHHA OCHCB reMoMHaMIKK 33 AONOMOro
anapary "LlUtyunwit kpoeoobir SORIN C5”

Teoperwuni pigomocti CnosHak TepMinis

Komnnewxrawin ALK Web-pecypon - 2

Bukonanun naboparopuoi pobotk PO3MOYATHA

-

L

2. BuedeHHRn gucnepcii imnengancy Gionoriunmnx
TKEHWH nauieHTy

o
3. Hocnigxexus GionoriuHux membpaH 3a 1
AonoMorow dopmynu NonsaMana-XoaxKiHa | '
-

37

Puc. 2. @paecmenm sixna «Jlabopamopmi pobomu»
1 — xnonku 3 nazeamu JIP, 2 - knonku merto 015 gukoHauus JIP Nel, 3 — poboue none ons
8UBeOeHHsI MeKCmosoi iHghopmayii (xio pobomu, meopemuuni ioomocmi) ma Web-pecypcis.

Poznin «TeoperuuHi BiZOMOCTi» MICTUTh HaBYaNbHUM Matepianm 3 TemMu «Di3uyHi
OCHOBH TiJIpOIMHAMIKHU 1 TeMoauHaMiku» [18]. Ilepermsan TekcTy 3M1HCHIOETBCS B POOOUOMY
noii 3 (puc.2) 3a AOMOMOIOI0 KHOTOK HaBiraiii, siki 3ajiexaTh BiJ Bepcii mporpamu Adobe
Reader, sika BCTaHOBJIEHAa Ha KOMIT FOTEP1 Y KOpHCTyBada (puc. 3).
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Posnin «Kommekramiss AIIK» micTuTh TeopeTWyHU Oriisn OyaoBH Ta MPUHIUITY
po6otu AIIIK «SORIN C5». Po3nin «ClIOBHUK TepMiHiB» MICTHUTh OCHOBHI MOHATTS 3 TEMHU
«®Di3uYHI OCHOBH TIAPOJWHAMIKKH 1 TEMOJIWHAMIKH» 3MICTOBOro Moayiio «biomoriuna
dizuka» qucuumiing «Menuana ta 6ionoriuyna ¢izuka» [18].

JNABOPATOPHI POBOTHU x

1. BUBYEHHA OCHOB reMOAMHAMIKK 33 ACNOMOro
anaparty "LWry4Huii kpoeoobir SORIN C5”

Bale e l—FL

CIZHYHI OCHOBH IIFOTIHANMIKH I TEMOTITHANMIKEID

TeopetvuHi sigomocTti CNOBHKMK TepHiHiB

1. Ocnorni nonsTra rizpe;
Pipnaana Bepaywi

Ysosa cri Teuil.

Kounnekrauia ALK Web-pecypcu

BukonanHa nabopatoproi pobot PO3NOYATH Tidpodunasixa — poitii GiNmL, IPo PyX HECTHCTURIN DLl MiT e

JOBHIMEIX CILT | MEXARTTHY BIACMOII0 MUK PLITION i TECPIIDGI TUTAMI TP

2. BUBUEHHA AUcnepcil iMneHaaHcy GionoriuHnx
TKAHUH NauieHTy

3. HocnigweHHA GionoriuHMx MeMbBpaH 3a
acnoMoroke HopMynu ronsaMaHa-XoaxKiHa

iX BiTHOCHOMY pyei.
ika — Oe ratyss o IKH, B AKIfl JOCTLTRYETRCA THCK
xpoBi Yy cyamouit cncrean, DINFHOK  OCHOBOK TeMOIMAMIEN €
rizpozumavixa. Tedis KPOBL y CYIMHAX JATEAUTH X BLY BIACTUBOCTE KPOBL,
TAK 1 BL1 RIACTHBOCTES KPOBOHOCHITS Cy 1R,
Teuia prunst 3o0pueyETseaNminvwe cmpyyy — IBODOL JOTIMHL 20

SHAX B KO#HIA TOTM IOIFAOTHCT 3 HANPIMOM BEKTOPA MBATKOCT] TACTHHOK.
TacTIHA NOTOKY PLuDG!, OOMEAEH TIHIDMG! CIPYMY, YTBOPIOE TPYOXY CTPYafY.

Puc. 3. Inmepgheiic sikna po3oiny « Teopemuuni gioomocmi»

Pozgin «Web-pecypcu» MiCTUTh PEKOMEHIOBaHI OCBITHI BeO-pecypcu: Bijeomarepiai,
MIIPYYHUKH Ta MOCIOHMKH, MPE3eHTAIlIHHNN MaTepiai, siKi po3MillleHi Ha caiTi «PecypcHuit
HEeHTp 3 Qi3uKku» 3a nocunanHam http://ref-ptu.in.ua.

Po3nin «BukonanHs nabopaTopHoi poOOTH» MICTUTH X1 BUKOHaHHS JIP.

Knonka «Po3noyatn» mepeBOAMTH CTYAEHTa JI0 BipTyalbHOTO BHKOHaHHS JIP, micms
HATHCKaHHS Ha Ky Iporpama 3ampollye CTyACHTa aBTOPH3YBAaTUCS — BBECTH Y BiJIIOBIIHI
TEKCTOBI IMOJIA MPI3BUIIE Ta iM’5, @ TAKOXK BKA3aTH HaBUAIbHY TPYIy. 3a3HaueHa iHpopMaris
PO KOPHUCTyBada aBTOMATHYHO 30epiraeThecs y ¢aitmi log.txt manmku MedikLab. ¥V npomy
daiini Takox (PiKCyeTbCs 4ac MOYATKY, 3aBEpIICHHs 1 TpuBalicTh BUKoHaHHS BJIP, a Takox
KUIBKICTB JOIYIICHUX MOMUJIOK Y Tmporieci BukoHaHHs JIP Ha kokxHOMY ii eTarni Ta KiJIbKICTh
3BEpPHEHb [I0 JIOBIJKOBOrO Marepiamy. BilmoBigHO 10 eTamiB MiATOTOBKH MAIli€HTa 0
MIPOBEICHHS OTepallii mporpamoro nepeadadeHi HaCTyIHI TyHKTH:

— ®dikcanis nmapaMerpiB Tina nauieHTa. CTyIEeHTOM NPOBOJUTHCS IHTEPAKTUBHE
BUMIPIOBAaHHS 3pOCTY Ta MacH Tiia maiienta, y Mexax 140-210 cm ta 40-130 kr BiamoBigHO
(puc. 4). Y mpaBoMy BEpXHbOMY KYTKy HasBHI KHONKM HaBiramii poOOTH B mporpami,
(GYHKIIIOHATBEHI MOXJIMBOCTI SIKUX OIHMCAaH1 y pHC. 4.

QIKCALIIA MAPAMETPIB TLINA

BUMIPAWRTE |~ | cM
3pPICT

174 ||-

i "l /lj
{
|

BUMIPRUTE
MACY TLNA

(I T A T Kr
] x uu] 2 m oW

Puc. 4. Inmepghetic sikna « Dikcayis napamempis mina» ma KHONKU Hagieayii
1 — mpusanicme suxonanus BJIP; 2 — 36ephents 00 008i0K08020 mamepiany; 3 — nepexio 0o
Hacmynuo2o emany; 4 — 3akpumms 6iKHa.
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— IlinroroBka 1o onepanii. Ha puc. 5 BimoOpaxeHi MOHITOPH MEIUYHOTO 00JIaTHAHHS
ornepauiiinoi. Lle akTuBHI y mporpami MOHITOPH, 3 IKUMH CTYACHTH MPAILIOIOTh BiAMOBIIHO 10
xony BJIP.

NIArOTOBKA [0 ONEPALIL

Momirop 2

UREES =

MoxiTop
wHacoc»

MoxiTop
«Temmoodrirormmy

Puc. 5. Inmepghetic sikna «Iliocomoska 0o onepayii»

[Ticns Buxonanuss BJIP Ha expani 3amyckaeTrhcsi BimeodparMeHT 13 MPOBEACHHS
onepauii 3a npomomoroio AIlIK, skuii po3pobiaeHMii 3a MIATPUMKH TOJOBHOTO JiKaps
Cyxomnun ['anHn MuxkomnaiBau; kapaioxipypra Knsaumna Awnapis CepriiioBudya; ikaps-
nepdyszionora, B.o. 3aB. BimguieHHsIM «Peanimamii» Pubanpuenko TersHu ['eHHamiiBHU
KomynansHoro 3akmany «KipoBorpaacbkuii 00JacHUN KapiOJOTIYHUN EHTP»; CTYIESHTKH
2-ro kypcy JAHMY Mimenko Oxcanu BanepiiBHu, CT. BuKJIagadiB Kadeapud MeIUYHOI
bi3ukn Ta iHQopMmamiiHuX TexHoJorii Ne 2 JIOHEIBKOro HaIIOHAJBLHOTO MEIUYHOTO
yHiBepcurety K.mea.H. CyxoBipebkoi JLII., k.nmea.H. JIynronx O.M.

[Ticns meperyismy BimeoMaTepialy KOPHUCTYyBady MPOIOHYETHCS TEPETISHYTH BJacHi
pe3ynabTatd BUKOHaHHS BJIP: KiIBKICTH JOMYIIEHHX IOMHJIOK Ha KOXXHOMY e€Tami Ta
KUIBKICTh 3BEPHEHB JI0 JOBIAKOBOTO MaTepiaiy.

Ilin vac BukoHanHs BJIP crynmeHTH B Oyab-siKMii MOMEHT MOXYTb 3BEpTaTHCA 3a
JIOTIOMOT'OF0 KHOTIKH HaBirailii «3BepHEHHs JI0 JI0OBIIKOBOTO MaTepiairy» (KHOMKa 2 Ha puc. 4)
no wmarepiamiB: «Teopernuni Bimomocti», «Kommiekraris AIIK», «CroBHHK TepMiHIB»,
«BukonaHHs1 1abopaTopHOi poOOTH».

Buxopucrtanns IIITJIP «<SORIN C5» 3 KOMIT'IOTEpPHHM MOJENIIOBAaHHAM BUKOHAHHS
BUMIPIOBaHb Ta BIPTYAJIbHUM MEAUYHUM OOJIaJHAHHSIM Ma€ CyTTEBI IEpEBaru:

v 3HayHa eKoHOMis yacy npu BHKOHaHHI BJIP. Jleski eTamu eKCIEPHMEHTY, IO,
HaIPUKJIaJ, TOTPEeOYIOTh TOBrOTPUBAJIOl MPUCYTHOCTI Ha OMeparlii Ha BIIKPUTOMY CEpIIi, SKe
npoBoauTthes 3a ponomororo ALK «SORIN C5», y BipTyallbHOMY peXuMi BiIOyBaroOThCs 3a
JIEKUIbKA XBUJIMH 1 MOXKYTh OYyTH 0OMEKEHUMH JIUIIE CAMUMHU KOPUCTYBAYEM;

v’ IHTepakTUBHA Bi3yasi3ailisi O3BOJISE ONTHUMI3yBaTH CHOPHUHSTTS —CTYJCHTAMH
iHpopMarlii 1 TOKpalMTH 3araM STOBYBAaHHS IOCIIIOBHOCTI €TalliB MPAaKTUYHOI peajizarlii
BUKOHAHHSI EKCIEPUMEHTY; CTUMYJIOE aKTHBI3allil0 BHYTPIIIHIX MOTEHLIATBHUX PECypCiB
OCOOMCTOCTI Ta PO3BUTOK IICUXIYHWX KOTHITUBHHMX TIPOIECIB: yBaru (MEpIENTHBHOI,
MHUMOBIJIbHOI, IHTENIEKTyalbHOI 3aBASKM BUKOPUCTAHHIO PI3HUX BUAIB iH(popMaIlii);
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JIOTIYHOTO Ta AJTOPUTMIYHOTO THIy MUCJICHHS (3aBISKH 1HTEPAKTUBHOCTI TPOTpaMH Ta
MOYJIMBOCTI KOPUCTYBady CaMOCTIHHO KepyBaTH HaBUIBHUM IIPOIECOM); BIAUYTTIB —
30pPOBOI Ta CIYXOBO1 UYTIUBOCTI; CIPUHMaHHS, ysIBU, T1aM’ sTi [17].

4. BUCHOBKHU TA HEPCIIEKTUBH ITOJAJBIINX JOCIIIKEHb

Pospo6nennit namu IIIT JIP «SORIN C5» 3 kypcy MemuuHoi Ta 010J0Ti4HOI (i3UKH
neMoHcTpye BukopuctanHs BJIP sk 3acid po3BuTKYy mpogeciiiHuX KOMIETEHTHOCTEH
CTYJICHTIB-MEIMKIB, K €(EKTHBHUN KPOK y BUKOPHUCTAHHI CY4aCHHX IHTEPaKTUBHUX (hopm
Ha/laHHS 1H(OpPMAITii 1 SIK BaXKIMBUN €JIEMEHT Cy4YaCHUX KOTHITMBHUX TE€XHOJIOTIH.

OcBiTHIN mporiec 3 Meau4yHOi Ta OiosoriuHoi (i3uku B J[oHEIbKOMY HAIliOHAIBHOMY
MEIMYHOMY YHIBEpCUTETI BpaxOBYy€ Cy4yacHI TEHICHLIi MOE€THAHHSA ICHYIOUMX TEXHIYHUX
MOXJIUBOCTEH CydacHHX 1H(GOPMAIIIHHUX TEXHOJIOTIH 1 oOpraHi3aliiHO-METOIUYHOTO
3a0e3neueHHs BUKJIAJaHHs IPEMETY.

[TepcnekTMBHUM OaueHHSAM HAIIUX JOCIIIKEHBb € PO3p0OOKa aHAIOTTYHOTO TPAKTUKYMY
st BukoHaHHsS BJIP 3 Temu «BuB4YeHHs amcrepcii iMmegaHcy OIlOJOTIYHMX TKAaHWH
[aricHTa».

IIT JIP «SORIN C5» Moxxe OyTH KOpUCHUM IHIIUM Kadeapam MeIudHol Ta
OiosioriuHOi (Pi3UKH, OCKUIBKH 3alpONOHOBaHI1 (opMHU Bi3yauizallii Marepiany ITiABUIIYIOTh
e(EKTUBHICTh 3aCBOEHHS MPAKTUYHUX 3HAHb 1 HABUYOK.
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AHHoTanus. B cTatee 060CcHOBaHa 11€11€CO00Pa3HOCTh U TIOKa3aHA BO3MOKHOCTh KOMITBIOTEPHOTO
MOJICTTUPOBAHUS JTA0OPATOPHBIX PAbOT I CTYACHTOB IO HalpaBieHHIO moarotoBku 1201
«MeauuuHa» NpH H3y4YEHWH AUCUUINIMHBI «Meauuunckas u Ouonoruueckas ¢usuka». Ha
npumepe J1abopatopHoil paboTel «l3ydeHHEe OCHOB IeMOJMHAMHMKMA C IIOMOIIBIO armapara
«UckyccrBenHoe kpoBooOpaienrne SORIN C5» ompenereHbl OCHOBHBIC 3Tarbl M MPUHIIUIIBI
CO3/IaHMsl BUPTYalbHBIX JIAOOPATOPHBIX PA0OT JUIS YYPEKICHHHA BBICIICTO MEIUIIMHCKOTO
o0Opa3oBaHusi. ABTOpaMHU MPOAHAIM3UPOBAHA HAYYHO-METOIUYCCKAs JUTEpaTypa IO BOIpPOCaM
UCIIONIb30BAHUS  CIICHHMATM3UPOBAHHBIX IPOTPAMMHBIX  MPOAYKTOB JUIS  HPOBCACHUS
JICMOHCTPAIIMU PAa3JIMYHBIX (U3NYCCKUX SBICHUH, pa3pabOTKU BUPTYaAIbHBIX JITA0OPATOPHIA U UX
BHEJpEeHHE B 00pa30BaTENbHBIN MPOIECC BRICIINX YUYeOHBIX 3aBeleHU. B paboTe mpemyararoTcs
METOMYECKUE PEKOMEHIAIMKH 10 pa3paboTke BHUPTYyaIbHOH JabopaTopHON paboThI
MEIUIIMHCKOW W OHMOJIOTMUYECKOH (U3WKE IS CTYIEHTOB IO HampaBlieHHIO0 momarotoBku 1201
«MenumuHa». B cTaThe OMUCHIBAIOTCS OCHOBHBIC CTPYKTYPHBIC IIOApa3AeieHus (MEHI0 H
MOJMEHIO), XapaKTepUCTHKH W BO3MOXKHOCTH HCIIONB30BaHMS B  y4eOHOM IIporiecce
pa3paboTaHHOTO aBTOPaMH MPOTPAMMHOTO MPOIYKTa, KOTOPHIA BUPTYalbHO PEai3yeT OCHOBHEIC
JTambl TOJTOTOBKM MAIMEHTa K XHPYPTUYCCKOMY BMEIIATEIBCTBY HAa OTKPBITOM CEpIIe C
UCIIONIb30BAaHUEM ammaparta HCKycCTBEHHOro kpopooOpamenust «SORIN C5». B pabore
OIIPEJICIICHBI MIPEUMYILECTBA MPOBEICHHS BUPTYaIbHBIX JTA0OPAaTOPHBIX pabOT MO reMOIMHAMHUKE,
a TakKe OCYIICCTBICH aHajiW3 YYeOHOr0 MaTepuaia C I[EJbI0  COBEPIICHCTBOBAHHS
npOo(eCCUOHANBHON COCTABNISAIONMICH OOYYCHHs CTYACHTOB-MCIUKOB U HMX HWH(GOPMAIMOHHBIX H
MPEIMETHBIX KOMIIETEHTHOCTEH. PaccMOTpeHBI BO3MOXKHOCTH pa3pabOTKH ceprH J1abopaTOPHBIX
paboT C TOCHeNyIONMM WX pa3MElIeHHneM B BHUPTyalbHOW y4eOHOH cpene «Cucrema
abopaTOPHBIX pabdOT MO MEIUIIMHCKOW M OMoyiorHndeckoil (usmke». BrickazaHo OiaromapHOCTb
PYKOBOIACTBY KOMMYHAJIBHOrO  yupexaeHusi «OOiacTHOW  KapAMOJOTHYECKHH  LIEHTP»
(r. KpouBHHIIKHI) 3a coaelicTBHE W TpenocTaBieHue wuWHGOpMamuu O padoTe ammapara

«UckyccrBennoe kporoooOpameHre SORIN C5».

KaoueBble cjoBa: MeaunuHCKas M Ouonormdeckass (U3MKa; IeMOJMHAMMKA; BUPTYalbHas
nabopatopHas paboTa; ammapaTr UcKyccTBeHHOro kposooOpauenusi; SORIN C5; nporpaMMHbIi
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Abstract. The article substantiates expediency and shows the possibility of computer modeling of
laboratory works on medical and biological physics for students in the field of training 1201
«Medicine» in the study of the discipline «Medical and Biological Physics». On the example of
the laboratory work «Study of the fundamentals of hemodynamics using the apparatus «Perfusion
System SORIN C5», the main stages and principles of the creation of virtual laboratory works for
institutions of higher medical education were determined. The authors analyze the scientific and
methodical literature on the use of specialized software products for reproduction and
demonstration of various physical phenomena, the development of virtual laboratories and their
implementation in the educational process of higher education institutions. The paper proposes
methodical recommendations for the creation of virtual laboratory work in the classes on medical
and biological physics for students in the field of training 1201 «Medicine». The article describes
the main structural units (menus and submenus), the characteristics and possibilities of using the
software developed by the authors in the educational process, which virtually realizes the main
stages of the patient's preparation for open heart surgery using the heart-lung machine SORIN CS5.
The advantages of conducting virtual laboratory works on hemodynamics have been determined,
as well as an analysis of educational material with the aim of improving the professional
component of medical students' training and their informational and subject competencies. The
possibilities of creation a series of laboratory works with their subsequent placement in the virtual
learning environment «System of medical and biological physics laboratory works» are
considered. Thanks to the leadership of the Municipal Institution «Regional Cardiology Center»
(Kropyvnytskyi) for the assistance and provision of information on the work of the apparatus
«Perfusion System SORIN C5».

Keywords: medical and biological physics; hemodynamics; virtual laboratory work; heart-lung
machine; SORIN C5; software product.
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