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Article analyzes the definition of the concept of “virtual laboratory’,
considers the features of using virtual laboratories at various stages of
laboratory work, gives examples and indicates the advantages of creating
them for the training system for teachers of vocational education in food
technology. A design model for the functioning of a virtual training
laboratory using algorithms for the operation of technological equipment is
proposed. The ways of implementing modern approaches in the preparation
of future teachers of vocational training in food technology are presented.
The algorithm of virtual laboratory work is considered on the example of the
discipline "Equipment of restaurant facilities” in the simulation format. The
implementation of laboratory work in virtual laboratories contributes to the
formation of the intellectual development of students, allows pedagogically
balanced use of modern software in the educational process and the
assimilation of knowledge at a more conscious and deep level. The positive
dynamics of the qualitative indicators of the formation of professional
competence of future teachers of vocational training was followed after
classes using virtual laboratory work. In the process of developing the
virtual laboratory work we presented, psychological requirements were

taken into account, the essence of which is a phased solution of problem
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situations programmed by the teacher, which strengthen the students’
semantic and logical activity. A thorough mastery of the knowledge gained
during the execution of the virtual laboratory complex provides an
appropriate level of development of scientific developments and
technological management of the educational process. The structure of
virtual laboratory work presented by us makes it possible to provide such
components of the learning process as enhancing knowledge to perform
research and control knowledge.

Keywords: virtual laboratory, vocational ftraining teachers, food
technology, laboratory work, technological equipment.

doKkmop nedacoeidyHUxX Hayk, npogecop, Kopeub M. C.; acnipaHm,
lweHko C. M. lNpoekmysaHHsI gipmyarsibHOI HagyaribHOI 1abopamopii 0ns
MalbymHix nedacoeie rnpogecitiHo2o HagyaHHS 3 xap4yosux mexHosnogaiu /
HaujoHanbHul nedazoaiyHul yHieepcumem imeHi M.T1. [pacomaHosa,
YkpaiHa, Kuig

Y cmammi aHanizyembcsa 8U3Ha4YeHHs1 [OHAmMMmMSs «egipmyasibHa
nabopamopisi», po3ansaHymi ocobsiueocmi 8uUKopuCmaHHS eipmyalribHUX
nabopamopili Ha pi3HUX emarnax rnposedeHHsT rabopamopHoi pobomu,
HaeeleHi rpukadu ma eKa3ylmbCs repesaau iX CMEBOPEHHS Ors
cucmemu nid2omosKu rnedaecoeie rnpogheciiHoeco HaB4YaHHSI 3 Xap4yoeux
mexHosiogil. 3arporoHo8aHO rpoeKkmysaHHs Modesi yHKUiOHy8aHHS
gipmyaribHOI HaeyarsibHOI r1abopamopii 3 euKopucmaHHSAM arzopummie
pobomu mexHorozaiyHoao obrniaOHaHHsA. NpedcmasneHo winsxu peanisauil
cyqyacHux rnidxodie y nidzomosui MmaubymHix nedazoeie rpoghecitiHo2o
Hag4aHHs1 3 xap4o8ux mexHosiozil. Po3anssdaemecs an2opumm 8UKOHaHHS
gipmyarnbHoi  nabopamopHoi  pobomu  Ha  npuknadi  QucyurniHu
«YcmamkyeaHHs1 3akrnaldie pecmopaHHo20 2ocriodapcmea» y ¢hopmami
cumynauii.  BukoHaHHsi ~ niabopamopHux — pobim 8  sipmyarsbHUX

nabopamopisix cripusic ¢opMy8aHHIO IHMeneKkmyanbHo20 PO38UMKY
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cmyOeHmie, wo 0ae 3mo2y nedac2o2iYHO-8UBaXXEHO 3acmocosysamu
cyqacHe rpozpamHe 3abesredyeHHs 8 Hag4yaslbHOMY rpoueci ma 3ac80EHHK
3HaHb Ha binbw ceidomMomy ma anubokomy pisHi. byna npocmexeHa
rnosumueHa OuHaMmiKa SIKICHUX [OKa3HUKie cghopmosaHocmi rpoghecitHoi
KomremeHujii mMaubymmHix rnedazoeaie rnpogheciliHo20 HagyaHHS  [icris
rnpoeedeHHs 3aHsmpb 3a O0MNoMOo_20K sipmyarbHuUx nabopamopHux pobim. Y
npouyeci po3pobku rnpedcmassieHoI Hamu eipmyarbHoI f1labopamopHoi
pobomu epaxoeaHi [ICUXOJI02iYHI 8uMoa2u , Cymb SKUX [10fiI52a€ 8
rnoemarHoMy @GUPIWEHHIO 3arpozpamosaHux eukrnadadyem rnpobremHux
cumyauid, SKi MocusIiimb CMUCIo8y ma 5o2idHy QisifibHicmb cmyOeHmis.
[byHMoOBHe 0807100iHHS 3HAHHAMU, OMPUMAaHUMU 6 rPOUECi BUKOHaHHS
gipmyarnbHo20 rn1abopamopHo20 Kowmrisiekcy 3abesrniedye 8i0noeioHuUl
pi6eHb pPO3BUMKY HayKosux pPo3pObOK | MEexXHOSI02iYHHO20 KepyeaHHS
Hae4arnbHUM rnpouecoMm. [llpedcmaesnieHa HaMu cmpykmypa eipmyasrbHOI
nabopamopHoi pobomu 0Oae Moxnusicmb 3abe3rneqyumu maki cKriadosi
npoyecy Hags4YaHHs sIK akmuei3auisi 3HaHb OO BUKOHAaHHS OOCIIIOXEHHS i
KOHMpPOJ1b 3HaHb.

Kntovosi criosga: gipmyarnbHa nabopamopisi, nedazoau rnpogecitiHo2o
Hae4aHHsi, xap4osi mexHosoeil, nabopamopHa poboma, MmexHosio2iyHe
obrradHaHHS.

0oKmop rnedazoa2udeckux Hayk, npogheccop, Kopeuy H.C.; acrnupaHm,
NweHko C. M., lNpoakmuposaHue eupmyarnbHol y4yebHou nabopamopuu
ons 6ydywux nedaz2o2o8 rpogeccuoHaribHo20 0By4YeHUs Mo nuuesbIM
mexHosioausMm / HauuoHarnbHbIU nedazoaudeckul yHuUsepcumem umeHu M.
. [pazomaHosa, YkpauHa, Kues.

B cmambe aHanusupyemcsi ornpedesieHue MoHAMuUs «eupmyarsbHasi
nabopamopusi», paccMompeHs! ocobeHHocmu Ucriosib308aHuUs
gupmyarsbHbIX fabopamopul Ha pasfiuyHbIX amarnax nposedeHus

nabopamopHol  pabomsbl, npueedeHbl puMepbl U  yKa3bi8aromcs
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npeumywiecmea ux co30aHus Orid cucmeMbl 10020mMo8KU neda2o208
rpogheccuoHarnbHo20 0by4YeHuUs o nuuesbiM mexHosnoausam. [NpedrnoxeHo
npoekmupogaHue mooesiu hyHKUUOHUpO8aHUs eupmyaribHou y4ebHou
nabopamopuu c ucrionib308aHUeM aneopummos pabombi
mexHosioeudeckoao obopydoeaHus. [lpedcmaeneHbl nymu peanusauuu
coepeMeHHbIX  nodxo0oe 8 rnodzomoske  bydywux  nedazoz208
rpogheccuoHasribHo20 o0byyeHus rno nuwesbim MeXHOI02USIM.
Paccmampusaemcs aneopumm 8bIMNOSIHEHUS supmyarsbHoU
nabopamopHolu pabombl Ha npumepe dAucyuriuHbl «ObopydosaHue
3aeefeHull pecmopaHHo20 Xxos3slcmea» 6 opmame CcuMynsayuu.
BbironHeHusi nabopamopHbix pabom 6 eupmyarbHbix fabopamopusix
criocobcmeyem  ¢hOpMUPOBaHUK  UHMesieKmyanbHo20  pa3eumusi
cmydeHmos, no3gosisem rneda2o2udeckKu  B838EUIEHHO  MPUMEHSIMb
cospeMeHHoe rpozspaMMHoe obecrnieyeHue 8 y4ebHOM rpouecce U
yCB80€HUK 3HaHul Ha 6osiee co3HamesibHoM u 2r1y6okom yposHe. bbina
rpocriexeHa ronoxumersbHas OUHaMuKka Ka4deCcmeeHHbIX rlokazamersel
cghopmuposaHHoOU ripogheccuoHasribHou KomrnemeHyuu 6ydyuwux nedazo2o8
rnpogheccuoHanbHo20 0by4YeHus rocrie rnpoeedeHus 3aHImMul C MOMOUW|bHO
gupmyarbHbIX s1abopamopHbix pabom. B npouecce paspabomku
npedcmaesrsieHHoU Hamu supmyarnbHou rabopamopHou pabombl y4YmeHsbl
rcuxonoau4yeckue mpebosaHusi, Cymb KOMOPbLIX 3aKkIw4yaemcs 8
nosmarnHoM  peweHuu  3arnpoepamMmMupo8aHHbIX  rperiodasamenem
npobreMHbIx cumyauyud, Komopble yCuiugarom CMbICII08YH0 U JT02UYECKYHO
desimersibHocmb cmydeHmos. (OcHogamesibHoe oer1adeHue 3HaHUsIMU,
Mosly4eHHbIMU 8 rpouecce 8bINOSIHeHUS supmyaribHo20 f1abopamopHO20
Komrnekca, obecrieqyugaem coomgemcmeyowuli ypo8eHb pas3sumusi
Hay4yHbIX pa3pabomoK U mMexHOI02U4eCKo20 yrpaesrieHuss y4ebHbIM
npoueccoMm. [IlpedOcmasneHHas Hamu  cmpykmypa  8upmyarsrbHoU

nabopamopHol pabombl daem 803MOXHOCMb obecrieqyums makue
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cocmasnswue npouecca ObyyeHUSI Kak akmueusauyusi 3HaHul Orns
8bIMOSIHEHUS UCCIe008aHUs U KOHMPOJslb 3HaHUU.

Knioueebie  crosa:  eupmyanbHas — nabopamopusi,  nedazoau
npogheccuoHaribHo20 0by4eHUs, nuujesble mexHoroauu, nabopamopHasi

paboma, mexHornoau4yeckoe obopydosaHue.

BcTyn. Po3BUTOK XapyoBOT ranysi xapakrepusyeTbCs aBToMaTm3auieto
BUPOOHMLUTBA, TMOCTIMHOK  MOLEpPHi3auield  TEXHOMOMYHUX MiHIn  Ta
YO0CKOHASTIEHHAM TEXHOJI0MYHOro obnagHaHHs. Ao OCHOBHMUX
0COBNMMBOCTEN HaBYaAHHA CTyOeHTIB NpodecinHOl OCBITM 3  Xap4yoBUX
TEXHOSOrN BIOHOCATb 3HA4YHY YacTUHY eKCnepuMeHTarnbHUX AOChigKeHb
poboTn anapatiB i npoueciB BupoOHUUTBaA, nobygoBa i aHani3
MaTeMaTUYHUX  MOAEeNieM  TexHonoridHux  npoueciB.  [NpodoecinHo-
negaroriyHa nigrotoBka MambyTHbLOro negarora NPogecinHOro HaBYaHHS
NoKNukaHa 3abesneynTn peanisauito OCHOBHWUX MOSMOXEHb Mporpamu
“HauioHanbHOI cTpaTerii po3BUTKY OCBITU B YKpaiHi Ha nepiogq oo 2021
POKY” LUNAXOM KPUTUYHOIO MEPEOCMUCHEHHS LOCArHYTOro, a TakoX MOro
OHOBJIEHHS, AN UbOro AOLUifIbHO BUKOPUCTOBYBATM MOEOHAHHA OOCBIAY
3006yTOro 'y HaykoBO-MeTOOMYHOMY apceHani Ta pedOopMyBaHHS
KOHLeNTyasnbHUX, 3MICTOBHO-CTPYKTYPHUX | oOpraHisauinHo-negaroriyHnx
OCHOB.

Mpobnemam iHgpopmaTmsauii NpodeCinHOI OCBITU NPUCBAYEHI YACTTEHHI
aocrnigpkeHHa Takmx HaykosuiB gk A. |. bawwmakos, O. b. ['puroposuny,
P. C.'ypesuy, M. M. Koszsap, 1. |I. O6bpasuos, A. H. PomaHoB, B. C.
Toponuos, A. HO. YBapos, A. |. YmaH, J1. C. LLeB4yeHko Ta iHwWi. [Mpobnemu
doopMyBaHHA Ta 3acTOCyBaHHA Yy nMpOMecCinHin niarotoBui paxisuiB
iHbopMmaLinHO-OCBITHIX cepepoBuw, aocnigxyesann A. A. AHgpees, B. HO.
Bukos, FO. O. XXyk, B. M. KyxapeHko, B. B. Oninnuk, E. C. lNMonart, H. I'.

CupoteHko, C. O. Cucoesa, B. |. CongatkiH, A. B. XyTopckuin Ta iHLLI.



Innovative Solutions In Modern Science Ne 7(34), 2019

He3Baxalounm Ha BenuKy KiNbKiCTb  pPi3HOMMNAHOBMX | MaclTabHuXx
AOCNiKeHb, WO CTOCYHTbCA iH(popmaTM3auil OCBITM Ta BUKOPUCTaAHHA
IHpOopMaLiMHO-KOMYHiKaLiMHUX TEXHOSIOrin HaBYaHHA, 30KpemMa
IHpOpMaLiMHNX OCBITHIX CepefdoBMLL, Y HUX He 3HaWWmMAM TrPYHTOBHOrO
BUBYEHHA NMUTaAHHA PO3pOoOKM i 3acToCyBaHHA BipTyasribHUX nabopaTopHUX
pobIT y NpodecinHin nigrotoBui axisuib.

MeToo paHol cTaTTi € aHaniTU4HMM  po3rnsa  ocobnMBOCTEN
BUKOPUCTAHHSA BipTyanbHUX riabopartopin Ha pi3HMX eTanax MnpoBefeHHS
nabopatopHoi poboTK Ha npuknagi AUCUMNIiHKM «YCTaTKyBaHHA 3aknagis
pPecTopaHHOro rocnogapcraeay.

Buknaa ocHoBHOro marepiany.

[Ansa BUKOHaHHA eKcnepuMeHTarnbHUX AOChiXXeHb Y Cy4acHi OCBITI
chopmyBanncA Taki HaBYalnbHi  HaNPAMKW  AK:  TpaguuUinHI - JOKanbHi
nabopatopil, BipTyanbHi nabopatopil Ta nabopaTopii 3 BigganeHum
AOCTYMNOM.

BipTyanbHa nabopatopia — ue 3acid gnsa epeKTMBHOro HaB4YaHHS, SKUn
'PYHTYETbCA Ha Bidyanisauil Ta BUpiLLEHHi KOHKPETHUX 3aa4y, ManCTEPHICTb
30INCHEHHS AKMX MOXHa onaHoByBaTuM Yy 3py4yHOMy, 6eaneyHomy Ta
LUikaBoMy [Ona giten cepeposuuli. Lle OONOBHEHHSA, WO [O03BONUTL 3
MiHIManbHUMN 3yCUNNAMW OHOBUTU NigXig 4O OTPUMAaHHA 3HaHb. XMapHUN
AocTyn  HiBenwe noTtpeby  HassBHOCTI  Byab-sikol  iHpopmMaUiMHOT
IHppacTpyKTypu B HaB4yasibHOMY 3aknagi, a nigKnioynTucb MOXHa 3a
AonomMmorod MobinbHoro npuctporn. CTyaeHTU 3MOXYTb «3aHYpUTUCA» Y
BipTyanbHe cepefoBuLlle i MpakTUKyBaTW onepauii, AKi MakcMmanbHO
BiANoOBigaTUMYTb peanbHuUM.[1]

HancknagHiwi  MOMEHTM  BWHMKaTb NpUM  BUBYEHHI  BynoBu
TEXHOMoriYyHoro obnagHaHHS, OCKiNbKM nepeq CTydeHTamMu MoCTalTb
3a[auvi 4iTKOro po3yMiHHS:

-aliropuTmy TEXHOMOrYHNX npou,eciB;
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- NpuHUMNiB BUBoOpy obnagHaHHSA 3a OYHKUiOHANbHUM NMPU3HAYEHHAM,
TEXHIYHUMUM XapaKTepuUCTUKaMW, KOHCTPYKTUBHUMW Ta eKcnnyaTauinHuMu
ocobnuesocTaMuK, 6e3nekoro npawi;

- OBOJSIOAIHHA MeTOoAMKaMM pO3paxyHKiB TEOPETUYHOI NPOAYKTUBHOCTI,
OOrpyHTOBAHOI KiSIbKOCTi MallMH Ta anapartiB ANa TEeXHIYHOro OCHAaLLEeHHS
3akKrnagis pectopaHHoro rocrnogapcrsea.[4]

TpaguuinHi nokaneHi nabopaTopil OCHaLLyTbCA NEBHUM Habopom
TEeXHiYHMX 3acobiB, sKi 4O3BONAKTL NPOBOAUTU HAMMPOCTIWi BUMipU. Tomy
Ans 6inblWol HAOYHOCTI HaYanbHOro NpoLecy BUKOPUCTOBYKOTHCA HACTYMHI
3acobu: BigeoinbMu, KOMMIOTEPHI MoLeni npoueciB, ekcnepuMeHTanbHi
Mogeni anaparis, MaTemMaTWdHi MoAeni npoueciB, gocnign Ha
TexHonoriyHomy oO’ekTi. BigsHATi Ha  BUMPOBHMUTBI  Bigeodinbmu
AEMOHCTPYIOTb  poBOTYy  ycTaTKyBaHHA, TeXHOMOri4yHux niHin.  [Ona
3abe3neveHHss BUCOKOI SIKOCTi HaBYaHHSA cnevianicTiB, BaXIMBOK YMOBOI €
mMaTtepianbHa 0asa kadeapu, WO [03BOMSE MakcumarbHO Bigobpasntu
TEXHOMOrYHi  ymoBM  BUpOOHWMLUTBA, 3MoAentoBaTM  JocnigHi  Ta
ekcnepuMeHTarnbHi Npouecu Ha ycTaHoBKax, Ta Bce e noTpebye 3Ha4yHuX
rpowoBux Butpart. [Ansa gemMoHcTpauil edpekTiB, BaXKUX ONS CAPUAHATTS |
TEOPEeTUYHOro aHanisy BUKOPUCTOBYETbLCA MO entoBaHHA
dyHOaMeHTanbHUX 3aBAaHb 3a AOMOMOroK KOMMIOTEPHUX MOAENEN, Lo
noTpebye 3HaAYHMX BKNafeHb B 3aKOPAOHHI MiueH3inHi nporpamu. Takox
3aCTOCOBYHOTb  LOCNIMKEHHSA  TEeXHOMNOrYHMX MpoueciB  Ha  OCHOBI
HabnWxXeHNnXx mopaernen, ekcnepuMeHTanbHUX YyCTaHOBOK, Ha OCHOBI 360py
ekcnepuMeHTanbHNX gaHnxX y BUPOOHNYMX ymoBax .[5]

BiptyanbHi  nabopatopii  (Virtual Laboratories)  BuctynaoTtb
anbTepHaTMBOW TpaguuinHMM  NabopaTopHUM  AOCHIAKEHHAM. BOHM
gornomaralTb 34iINCHUTK peani3auito Mmoaenen TeXHOMNOrNYHUX npoueciB 3a
AOMNOMOroK cneianisaoBaHoro nporpamHoro 3abesneyeHHsd, Wo A03BOoMde

CTydeHTaM npoBoaunTun AOCNIOIKEHHS i3 YCTAaTKyBaHHAM, fKe BiﬂcyTHC B
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peanbHMX nabopaTopisix, NMPOCTEXUTU 3a pPisHUMW BUAaAMK ornepauin, a
TakoX  Monerwye  BUKOHAHHA  Pi3HMX  MatemMatudyHmx  obpobok
ekcnepuMeHTanbHMx gaHux. OpraHizauis  enekTpoHHOro  HaB4YaHHSA
30INCHIOETBLCA 3a A0MNOMOIo MepeXxeBuUX NPorpaMmHUX CUCTEM YynpaBniHHS
HaB4YanbHMM npouecoM, Takux gk MS FrontPage, MS Publisher, Black-

Board, Ta iHwi, 3aBASKN YOMY BUKOHYIOTbCS QOYHKLIT peecTpauil,

[Touarok pobotu

v v

Crynent Bukianau
A v
«doctyn» R Po6ora 3 6a3zoro
l TaHUX
nmabopaTopHOi
He orpumas Orpuman p
pobotu
4 v
«JlomaTkoBi «Xim poboTm»
BIZJOMOCTI»
A
«ExcnepumeHT
A
«Pe3ynpratny

Puc. 1. Anroput™m BUKOHaHHA nabopaTtopHoOI poboTn y
BipTyanbHiu HaB4YanbHin nabopartopil
NiATPUMKY CaMOCTIMHOT poboTK, opraHisauito iHAMBIAYanbHOI Ta rpynoBol
B3aEMOil CTYL4eHTIB i BMKNagadiB, NpoOMiKHe i NigCYMKOBE TeCTyBaHHSA Ta
pag  iHWKUX onepadin, wWo 3abe3nevyyoTb BUCOKOSKICHE HaBYaHHA Ta
3acBOeHHA maTtepiany [3].
[Mig, 4Yac npoBedeHHs BipTyanbHUX nabopaTopHUX pobiT  gaHi

KOMM'IOTEPHI NporpamMmn NOBUHHI:
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*3abesnevyyBatn WBUOKAA [OCTYN OO HEOOXIAHUX TeopeTU4HUX
BiJOMOCTEWN;

* MiCTUTM NOBHY IHCTPYKLiO MO BUKOHaHHIO NabopaTtopHoi poboTy;

* MaTu LWWBUAKY PENTUHIOBY CUCTEMY LOMYCKY A0 poboTy;

*6yTK 30aTHOK AMHaAMIYHO MoaentoBaTn poboTy cucTtemu;

*HaJaBaTM MOXNMBICTb 3HIMATW Habip HaMBaXnMBILWIKX MapamMeTpis
AO0CNiAKyBaHOI CUCTEMMU;

*MaTu LWWBUAKY PENTUHIOBY CUCTEMY 3BITYBaHHSA 3a pe3yrbTatamu.

Ans npuknagy HaBegemo BUKOHaHHA riabopatopHoi pobotn y
BipTyarnibHin HaB4yanbHin nabopartopil No Temi «BusHayeHHs koediuieHTa
TennonpoBigHOCTI  xonoaunbHoi  wadmy 3 Kypcy «YcTaTkyBaHHA
pecTopaHHOro rocnogapcraea», anroputMm NpoBeAeHHS AKOT NpeacTaBneHnn
Ha (pwuc.1.)

MeToto gaHol nabopaTopHol poboTH €:

- OMNaHyBaHHA TEXHOSOrE PO3MOPOXYBAHHA Xap4oBWUX MNPOAYKTIB;
BUBYEHHA OyOOBM Ta KOHCTPYKTMBHUX ocobrnmBocten obnagHaHHA Ons
PO3MOPOXYBaHHA Xap4yoOBUX MPOOYKTIB;

- O3HaMOMMUTW CTYAEHTIB 3 MpaBwufiamu ekcnnyaTaudii npunagis i
OXOPOHOI npaLi, BU3HAYEHHA TEOPEeTUYHOI NPOAYKTUBHOCTI ObBnagHaHHS
AJ151 PO3MOPOXKYBaHHS XapyoBUX NPOAYKTIB.

BukoHaHHA nabopaTopHoi poboTn NpoBOANTLCS Y AEKiSbKa eTanis:

- TEOpPETUYHa nigroToBKa ctyaeHTa 40 BUKOHaAHHA pO6OTI/I;
- nepeBipKa BUKNagadYemM roToBHOCTI ctyaeHTa A0 BUKOHaAHHA pO6OTI/I;

- BUKOHAHHSA CTYOEHTOM eKCrnepuMeHTanbHOI YacTuHU poboTu;

- 3aXUCT CTYOEHTOM 3BiTY, CKIageHoro 3a pesynbtatamu poboTu.

[ig 4ac nigrotoBkn O pobOTU 3a pPeEKOMEHOOBaHOW niTepaTyporo
HeoOXiaAHO BMBYMTU Knacudikauito, NPM3HaYeHHS Ta 00NacTb BUKOPUCTAHHS
XonoaunbHMX Wwad a TakoX onpawoBaTy KOHCNEKT JTEeKUIN.

[Mepen noyaTKOM BMKOHAHHSA nabopaTopHOI poboTU CTYyAEeHTU MaloThb:

BiAMOBICTM Ha TEeCTOBi 3aBAaHHA Ta ogepXaTum [onyck Ao poboTu;
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03HaMOMUTUCH 3 NPUHLMMNOM Ail, BYJ0BOK XONo4USbHOI Wadw.

HactynHum eTanom BuMBYaeTbCcA 6OygoBa xonogunbHOI wadu Ha
npuknagi BipTyanbHoOI NlabopaTOpHOI YCTAHOBKM i ONUCYETbCA 11 Cxema,
BUMIPIOETLCA  TemnepaTtypa  30BHILWHBbOrO  MOBITPSA | MOTYXHICTb
TepMoerneKkTpoHarpiBaya XonoaunbHoI Wwadwu.

Hani npoBogATbCA poO3paxyHKM KoedpilieHTa TennonpoBigHOCTI
xonoauneHoT  wadun, obpobnolTbCa  pe3ynbTaTu  eKCNEepPUMEHTY,
3aMoOBHIOETBLCA MPOTOKOST CNOCTEPEXEHDb, PODNATLCA BUCHOBKM MO POOOTI i
0dbOpPMITOETLCS 3BIT 3 TabopaTOpPHOI pOBOTH.

[Ans TeopeTu4HO! NigrOTOBKM Ta WBWOKICHOrO AONYycKy OO poboTu
AOLINbHO BUKOPUCTOBYBATU CTBOPEHY KOMM'toTepHY nporpamy "Welder". Ha
nepwomMy eTani, nepeg novatkom poboTU BuMKNagay BBOOAUTb CBIN
ocobuCTU Napornb, NOTIM CTYAEHT BBOOAUTbL CBOI igeHTUikauinHi gani: INIb,
HOMep rpynu, HOMep CTYOEHTCbKOro KBuUTKA. Ha ubOoMy eTani CTyaeHT
3HaMOMUTBLCA 3 TEOPETUYHMMM BIJOMOCTAMW, 3aCBOKE MNOCNIAOBHICTb
BUKOHAHHS MPaKTUYHOI YaCTUHM Ta roTye NPOTOKON 3BiTY, B IKOMY 3a3Havae
Temy poboTtu, MeTy, nepenik oO0'ekTiB, L0 CKMNagalTb MaTtepiarnbHe
3abe3nevyeHHs poboTu, KpecnuTb Tabnuui ONA HACTYNHOrO 3aHECEHHS
pesyrnbTaris [3].

Y cTygeHTa NOBMHHO OYTM novaTkoBe YSBMEHHS npo Ty poboTty, Ao
AKOI BiH npucTynae, TOMY [Ans OTPUMAHHS AO0MNYCKY OO0 BWUKOHAHHS,
HeobXiAHO OTpUMaTU OOCTYN, KU BMKOHYETLCS Ha CTOpPiHLUI «[donyck», ae
Oygoe 3anponoHOBaHO BMKOHATU TeCTOBi 3aBOAaHHA [On9  3aKpinneHHSs
TEOPETUYHMX 3HaHb. [N UbOoro, y BEpXHin pamui BUBOOUTLCSA 3anuTaHHS, Y
M'ATU HWXKHIX paMKax — BapiaHTU MOXNMBUX Bignosigen. Cucrtema KHOMOK
[03BONS€E CTyAeHTOBI BMOpaTu OOHY 3 MOXNUBMX Bignosigewn, nicns 4oro
HaTUCKaeTbCs kHonka “[dani”. Taka nocnigoBHICTb Al NOBTOPHOETLCS A0 TUX

nip, NOKN CTyOeHT He BIiAMOBICTb Ha BCi TeCTOBi 3anuTaHHA. HaTuckaHHSA
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kHoMkn “Hani” nicna Bubopy ocTaHHbOI BigMNoBigi BUBOAUTDL Y BigMNOBIgHOMY
BiKOHLi pe3ynbTaT i HOMepn 3anuTaHb, BiANOBI4I HAa AKi ByfiM NOMUNKOBUMM.

AKLLO CTYyAeHT He CcKknaB NO3UTUBHO TECT, ToAi MOMY Haa€eTbCA OOCTYN
0O CTOpiHKM «[ooaTKkoBi BiOOMOCTi», € PpO3MilleHUNn TeopeTUYHUN
HaBYanbHUM MaTepiasn, nicna 4Yoro CTyOeHT MOXe 3HOBY MepecKnacTtu
TeCTOBe 3aBAaHHA | OTpumMaTuM [ONyCcK OO BUKOHAHHA nabopaTopHoi
poboTn. HaTuckaHHa kHomku “lNoBTOp” A03BOMSAE MOBTOPHE MPOXOIKEHHS
TEeCTy, arne nocnigoBHICTb BapiaHTIB BiANOBigeN HA KOXHE 3 3anuTaHb npu
ubomy 6yne 3miHeHo. TakuMi Xi MNOBTOPHOrO TeCTYBaHHSA CMOHYKae
CTydeHTa [0 CBiQOMOro 3acBOEHHA Teopil i He [O03BOMUTb CXUTPUTH,
nepenucasllN MNOPSAAKOBI HOMepu BipHUX Bignosigen. [loTim cTygeHT
OTPUMYE JOCTYN OO BMKOHAHHSA NnabopaTopHoi poboTn. oMy HapawTbes
Kifibka cnpo® BUKOHaHHS poboTn Ona OOCArHEHHSA HAMKpaLLLoro pesynbrary.

[Micna 4oro BiOKPMBAETLCA OOCTYN OO CTOPIHKM «Xig poboTtu», ae
BKasaHoO 4yac Ta NopsaoK BUKOHAHHA poboTK, a TakoX HaZaHi 3aBoaHHA ons
BUKOHaAHHSA caMocCTinHOI poboTn. Ha npoBeaeHHsi gaHol nabopaTtopHOol
poboTWN 3rigHO HaB4YanbHOro nnaHy BiOBOAUTLCA 2 akafeMidHi roguHWu.
MeToto nadopaTtopHoi poboTK €: BU3HAYEHHS KoemilieHTy
TennonpoBigHOCTI xonogunbHoI Wwadu kF 3anexHo Big Temnepartypu
OrOPOLKEHHS.

Ha paHomy etani nabopaTopHOi poboTn CTyaeHTW BipTyanbHO
O3HaMOMIIIOKTLCA 3 KOHCTPYKLIEK XONogunbHOI Lwadu, a Takox 3
0COBNMMBOCTAMM  PO3MILLLEHHA  TepMonap; BUMIPKOWTbL  Temnepartypy
30BHILLUHBOrO MOBITPSA | MOTYXHICTb TepMOeneKkTpoHarpisadya XonogunbHOI
wadoun. JaHi HeobxigHO 3aHecTn B Tabnuuto.

Y BikHi «EKcnepumeHTU» BigoOpaxalTbCsd enemMeHTU ynpasniHHA, 3
AKuMn BigbyBaeTbCA B3aeMoida: npunagun, nepemukadi i T. 4., BogHo4ac Ha

eraHi npmcyTHi BKNaakKn, Ha AKX 3HaxXogATbCA ekcnepmmeHTaani AaHi.
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[JoTpyMmyounCb NOpPSaaKY BUMKOHAHHA poboTW, CTyAeHT BUPOONSE neBHi
onepaduii.

CTtopiHka «Po3paxyHOK» BigKpvBae BiKHO eKcnepuMeHTanbHOT YacTUHU
nporpamn. Psgg nonie BBOAY, PO3MILLEHUX Yy NiBiM 4YacTuHi  dopmu,
npu3HayeHi ana Bubopy cnocoby po3paxyHky. [licna BBegeHHA AaHUX
HaTUCKaHHAM Ha KHonky “[lopaxyBaTu’ y BIigNOBIAHUX BikHax ¢OpPMU
BUBOOATLCA 3HAYEHHS LUyKaHUX. 3MIHIOKYN 3HAYEHHS BXiAHMX napameTpis
Ta BapiaHTIiB pPO3paxyHKy, CTYOEeHT 3arnoBHKOE Tabnuui
ekcnepuMeHTanbHUMN JaHuMn, HeobxigHuMmu anga nobynosu rpadivyHUX
3anexHoCTen, 3a3HavYeHnX B iIHCTPYKLUIT BUKOHAHHA flabopaTopHoi poboTw.

Konn BCi ekcnepuMeHTn 3aBepLueHi, crig nepentn 4o ApYrol YacTUHU
poboTn - 06pPOOKM OTPUMAHUX OaHUX, Ha CTOPIHKY «PesynbTatny. Lle moxe
ByTn po3paxyHOK HeobXxigHMX 3HaYeHb 3a hopmynamu, nobynosa rpadikis,
Aiarpam, Towo. binblwy 4YacTuHy uUMX onepaudin nporpamMmm BUKOHYIOTb
aBTOMaTU4yHO. HapelTi, B nporpami JOCTYNHUA BiAEOPOSINK, SKUN MICTUTb
MiHI-NeKuito, a TaKoX HaoyHe BWKOHaHHA nabopaTtopHoi poboTn Ha
peanbHii ycTaHoBUi. Pe3dynbTatn oikcyloTbCA y BignoBigHin Tabnuui. 3a
noTpedbn CTydeHT nepexoauTb Ha CTOpiHKY «JliTepaTtypay». Bci gani npo
BUKOHaHHS poboTn 3aHOCATbLCA B Gasy gaHuX: gaTta BUKOHaHHA poboTw,
KinbKiCTb cnpo6, NpaBWNbHICTb BUKOHAHHA, OTPMMAaHi AaHi, Bignosidi Ha
KOHTPOMbHI MUTaHHSA, KiNbKiCTb OaniB 3a BWKOHaHHA poboTtu. Ui pgaHi
3axuLLeHi Ta AOCTYMHI TiNbKW BUKNagayesi. [2].

BukopuctaHHa BipTyanbHux nabopartopin BUpIiLLYE HACTYMHi 3aBAaHHA
y CcuCTeMi niarotToBkM neparorisB npodgyecinHol ocBiTU: 3abeaneyeHHd
CaMOCTINHOI MiArOTOBKN CTYAEHTIB; NigBULLEHHA MOTUBALUil 4O OCBOEHHS
HOBOro Martepiany; BMBYEHHS OCOBNMBOCTEN TEXHOSOMYHUX MpoLeciB Yy
obnafHaHHi; OTpUMaHHSA HaBuKiB pOB6OTM Ha BUPOBHULTBI 3 BUKOPUCTAHHAM
aBTOMaTM3oBaHoro pobo4voro Micus iHxeHepa. lNepeBara npencrasneHol

CTPYKTYpU BipTyanbHOI nabopaTopii — Ue MOXMIUBICTb e(deKTUBHO
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BUKOPUCTOBYBATU CaMOCTIMHI BipTyanbHi CTeHan Ana  pisHux  ¢opm
HaBYaHHSA | 3abe3ne4YnTn Taki CKNnagoBi NpoLecy HaBYaHHA SK akTuBi3aLis
3HaHb 0 BUKOHAHHSA OOCHIAKEHHS | KOHTPOSIb 3HaHb nicns [3].

BucHoBKkK. Takmm 4YMHOM MOXHa 3pOBUTM BUCHOBOK, WO BipTyarsbHi
nabopatopHi poboTM € CcydyacHUMM | eqEeKTUBHUM BUPILLEHHAM pPsay
aKTyanbHUX Ha CbOrofHiWHIn geHb npobnem. ligTpumka nabopaTopHUM
KOMMMEKCOM aBToMaTu3auii npouecy BMKOHAHHA poboTn Habnuxkae
ANCTaHLINHY OCBITY 0O pearibHOl, doopMarnisye npouec OUiHKK PiBHA 3HaAHb,
nigBuLLYye 00'E€KTUBHICTb OLIHKW, 3HWXYE HaBaHTaXEHHA Ha BUKMagaya npu
pobOTi 3 BENMUKMMN NOTOKaMU CTYOEHTIB.

[loBefeHO, O OCHOBHMMW nepeBaraMmu BipTyarnbHUX nabopaTopHUX
pobiT € BiACYTHICTb HEODXigHOCTI NpuAdaHHA OOPOroro ycraTkyBaHHS, LUO
3MeHLWYye eHeproedeKTUBHICTb STabopaTopHUX cTeHaiB. Yepes HegocTaTHE
oiHaHCyBaHHA B  TpaguuinHMx nabopaTopisx BCTaHOBMEHO CcTape
obnagHaHHS, 9Ke MOXe CrnoTBOpIoBaTU pe3ynbTaTh EKCNEPUMEHTIB |
CNYXUTU NMOTEHUINHUM JpKeperiom Hebeanekn ansa ctyaeHTis. Kpim Toro, Ha
npuabaHHa ycTaTKyBaHHS MOTPIOHI TakoX BUTpATHI MaTepiann BapTiCTb
AKMX [OCUTb BMCOKa. Tak, KoMn'loTepHe obnagHaHHA Ta nporpamHe
3abe3nedyeHHss TaKOX KOWTYE HedeweBo, NpOTe YHiBepcasnbHICTb
KOMM'IOTEPHOI TEXHIKM i 1 WKMPOKe PO3MNOBCIOIKEHHS KOMMEHCYIOTb LEeu

HenoniK.
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