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Article analyzes the definition of the concept of *virtual laboratory"”,
;' f ders the features of using virtual laboratories at various stages of
zzc'atory work, gives examples and indicates the advantages of creating

for the training system for teachers of vocational education in food
technology. A design model for the functioning of a virtual training
aboratory 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 modem 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
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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 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 training teachers, food
technology, laboratory work, technological equipment.

[OKTOp nejaroriyHux Hayk, npodpecop, Kopeup M. C.; acnipaHT,
lweHko C. M. MNpoekTyBaHHA BipTYyanbHOI HaBYasibHOI nabopaTopii gns
MaibyTHiX negaroris NPoeciinHOro HaBYaHHS 3 Xap4yoBUX TEXHOOTINA /
HauioHanbHWiA neparoriyHnii yHiBepcuTeT iMeHi M.M. [paromaHoBa,
YkpaiHa, Kuis

Y cTaTTi aHanisyeTbCA BU3HAYEHHA MOHATTSA «BipTyasbHa
nabopaTopis», PO3rAAHYTi 0CO6AMBOCTI BUKOPUCTAHHA BIPTYaslbHUX
nabopaTopii Ha pi3HMX eTanax npoBeAeHHs nabopaTopHoOi po6oTwy,
HaBefileHi NpuKNagn Ta BKa3ylTbCA MNepesBarn iX CTBOPEHHA A4
cucTemMun NiAroTOBKM MNejaroris NpogieciiHoro HaBYaHHA 3 XapyoBUMX
TEXHO/Oorili. 3anponoHOBaHO MPOEKTYBaHHA Mogeni (PyHKLiOHyBaHHS
BipTYyasibHOI HaBYanbHOI nabopaTopii 3 BUKOPUCTaAHHAM a/ropuTMiB
po60 TN TEXHONOrYHOr0 06n1agHaHHA. MpeacTaBneHo WASxM peanisauii
cyyacHUX MiAxoAiB y MiAroTOBLi MaibyTHiIX neparoris npodeciiHoro
HaBYaHHA 3 XapuyoBMX TEXHONOrii. Po3rnagaeTbca  anropuTm

BMKOHAHHA BipTyasibHOi nabopaTopHOipoboTH Ha npuknagi 4UCcunnmiiHm
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«YCcTaTKyBaHHA 3aknafis pecTOopaHHOro rocnogapcrea» Yy hopmaTi
cumynsauii.  BukoHaHHA — nabopaTopHux  pobiT B BipTYya/lbHUX
nabopaTopigx cnpuse (OPMYBaHHIO [HTE/IeKTYya/lbHOro pPO3BUTKY
CTYAEHTIB, WO fAae 3MOry mnearoriyHo-BMBaXBHO 3acTOCOBYBaTMH
cyyacHe nporpamHe 3a6e3neyeHHs B HaBYa/lbHOMY TMpoueci Ta
3aCBOEHHI0 3HaHb Ha 6inblW cBigoMOMy Ta rnvbokomMy piBHi. Byna
npocTeXeHa Mo3nTUBHA AUHAMIKa AKICHUX NOKa3HWKIB CPOPMOBAHOCTI
npocpeciiiHoi  KomneTeHuii MainbyTHiIX negaroris  npodeciiiHoro
HaBYaHHA Micna MNPoOBefeHHs 3aHATb 3a [JO0MNOMOrol BipTyalbHUX
nabopaTopHuMx po6iT. Y npoueci po3pobkn npeacTasfeHOi Hamu
BipTYyasbHOI NabopaTOoOpHOi pO60TU BpaxoBaHi MCUXONOriYHI BUMOTK
CyTb SAKUX MOMArae B noeTanHoMmy BUPIWEHHIO 3anporpamMoBaHux
BUKNagayem npobneMHUx cuTyauill, SKi NOCMIIKTb CMWUC/IOBY Ta
NOTiYHY AiANLHICTbL CTyAeHTIB. [PYHTOBHE OBOMOAIHHSA 3HAHHAMMU,
OTpVMaHMMK B TMpPOLECi BUMKOHAHHA BipTyanbHOro sabopaTopHOro
KOMMeKcy 3abe3nevye BiANOBIAHNI piBEHb PO3BMTKY HAayKOBUX PO3P060OK
i TEexHOJ/IoriyHoOro KepyBaHHA HaBya/bHMM npouecom. [peacTasneHa
HamMy CTPYKTYypa BipTYyanbHOi 1abopaTopHOi po60TKU JaE MOX/IUBICTb
3abe3neunTun Taki CknafoBi NpoLecy HaBYaHHA AK aKTuBi3auis 3HaHb [0
BMKOHAHHSA AOCNIIKEHHSA | KOHTPO/b 3HAHb.

KnoyoBi cnoea: BipTyanbHa nabopaTopis, negaroru npodeciinHoro
HaBYaHHS, Xap4yoBi TexHosnorii, nabopaTopHa poboTa, TEXHOMOriYHe
obnafHaHHS.

[OKTOp nefarornyecknx Hayk, npodpeccop, Kopeuy H.C.; acnupaHT,
NuweHko C. M., MpoakTurpoBaHne BMPTYyasbHOI y4ye6HoI nabopaTopun
Ana 6yaywmnx negaroros npodyeccuoHasibHoro oby4vyeHus no nULLEBbLIM
TexHonornam / HaunoHanbHbIA Negarornyeckuii yHuBepcuTeT UMEHU

M. IN. AparomaHoBa, YKpaunHa, Kues.
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B cTaTbe aHanu3upyeTCsl onpejeneHne NMOHATUS «BUPTYyasibHas
na6opaTopusi», paccMoT peHbl 0CO6EeHHOCTU 1CMNONb30BaHNA
BUPTYa/ibHbIX flabopaTopuii Ha pasuuHbIX 3Tanax npoBejeHNs
nabopaTopHOi/i paGoThl, NpPUBEAEHbI MNPUMEPbl U YyKa3blBAKLTCSH
npeumMyllecTBa WX CO3[aHUsi AN CUCTEMbl MOArOTOBK/A Mefaroros
NpocheccuoHasbHOro  06y4YeHWss MO0 MULLEBbIM  TEXHOOrUsM.
MpeanoxeHo NpPoeKkTMpoBaHue mMogaenu (hyHKLMOHMPOBaHMS
BUPTYasibHOI yue6HOW naGopaTopum € UCNONb30BAHUEM a/rOpUTMOB
paboThbl TexHosornyeckoro o6opyfoBaHus. [IpefcTaBfeHbl NyTU
peanu3aunm COBPEMEHHbIX MOAXOA0B B NOArOTOBKE OyAyLIMX Nefaroros
npo)eccuoHanbHOro  0Gy4YeHWs MO MUWEBLIM  TEXHOOMUsM.
PaccmaTpuBaeTcs .aNIropuTM BbINO/IHEHNS BUPTYasIbHOM
na6opaTopHoli paboTbl Ha npuMepe AWCUMNIUHBI «OGopynoBaHue
3aBefleHNin pecTopaHHOro Xo3siicTBa» B opMaTe CUMYMSLUK.
BbINnosiHeHWs1 na6opaTopHbIX pPaboT B BUPTYasbHbIX Na6GopaTopusx
cnoco6cTByeT  (POPMUPOBAHMIO  MHTE/IEKTYa/IbHOrO  pa3BUTUS
CTYLEHTOB, TO03BOMSIeT MNEAarorMyecks B3BELUEHHO MNPUMEHSTb
COBpeMeHHoe nporpamMMHoe o6ecneyeHne B yuyeGHOM npouecce U
YCBOEHMIO 3HaHWi Ha Gosiee CO3HATENLHOM U Fly6OKOM ypoBHe. Bbina
Mpoc/eXxeHa MNoNoXUTeNbHAasA AVHaMVKa KauyecTBEeHHbIX MokasaTeneli
CchOpPMUPOBAHHOIW  MpoieccuoHaslbHOli  KOMMeTEeHUMU  ByayLmux
nefaroroB NpoheccuoHasbHOro 06y4YeHust Nnoc/e NPOBEAEHNUS 3aHAT Ui
C MNOMOLWbK BUPTYa/bHbIX sfabopaTopHbiXx pa6oT. B npouecce
pa3paboTKu npeacTaB/ieHHOW HaMu BUPTYasbHOW nabopaTopHOi
paboTbl Y4YTEHbl MCUXO/OMMYECKME TpPeGoBaHWsi, CyTb KOTOPbIX
3aKnuyaeTCss B MO3TANHOM  pELUeHWM  3anporpammMypoBaHHbIX
npenogaBaTesieM MPOGAEMHbIX CATYyauuil, KOTOpble YCUIUBAOT
CMbIC/I0BYIO " NIOTUYECKYH0 LeaTenbHOCTh CTYLEHTOB.

OcHoBaTe/NbHOE O0B/lafleHne 3HaHMAMW, MONY4YEeHHbIMU B npouecce
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BbINOJIHEHUS BUPTYa/IbHOr O nabopaTopHOro KOMIJIEKCA,
obecneuMBaeT COOTBETCTBYWOLWMNA YPOBEHb Pa3BUTUA HAYUHbIX
pa3paboToK M TEexXHOSOrMYeckoro ynpasfeHus y4yeGHbIM MPOLLECCOM.
MpefAcTaBneHHas HaMWM CTPYKTypa BUPTYa/bHO NabopaTopHOi
paboThbl [JaeT BO3MOXHOCTbL O6ecneunTb Takue CocTaBfsolme
mpouecca O06y4YeHWsI Kak aKTUBM3AUUs 3HaHWUi AN1s  BbINOSIHEHUSA
MCCNeAoBaHUS Y KOHTPO/b 3HAHWIA.

KnioueBble  cfoBa:  BUpTYyasbHas  fabopaTopusi, nejaroru
npodheccroHanibHOr0 06YyYeHnsl, NULLEBbIE TeEXHOMorMu, naéopaTopHas

paboTa, TexHonoruyeckoe 060pyLoBaHve.

Bcryn. Po3BuTOK xapuyoBoi ranysi XapakTepusyeTbes
aBTOMaTu3auielo BUPOGHULITBA, NMOCTIHOK MOAEPHI3aLEr TEXHOTOTIYHUX
NiHIA Ta yAOCKOHa/IEHHSIM TEXHOJOrYHOro o6nagHaHHA. [Jo OCHOBHMX
0CO6MMBOCTE HaBYaHHA CTYAEHTIB MPOMIECIHOT OCBITU 3 XapyoBuMX
TEXHOMOTI BifHOCATb 3HAYHY YaCTMHY eKCNepUMeHTaNbHUX AOCiAKEeHb
po6oTu anapartiB i MpoueciB BUPOGHMUTBA, nobygoBa | aHania
MaTeMaTuyHUX  MoAenein  TexHonoriyHux  npoueciB.  lMpodyeciiiHo-
neparoriyvHa nmigrotToBka MarbyTHbOro negarora nNpodecinHOro HaBYaHHS
noknukaHa 3abe3neunTt peanisauito OCHOBHUX MNOJIOXKEHbL nNporpamu
“HauioHanbHOI cTpaTerii po3BUTKY OCBITM B YKpaiHi Ha nepiog go 2021
POKY" LUMSAXOM KPUTUYHOTO MEePEeOCMUC/IEHHS AOCATHYTOro, a TakoxX ioro
OHOB/IEHHA, AN LbOro AOUiNIbHO BMKOPUCTOBYBATW MOEAHAHHA AOCBIAY
3000yTOr0 Yy HayKOBO-METOA4MYHOMY apceHani Ta pechopmyBaHHA
KOHLENTyaNlbHUX, 3MIiCTOBHO-CTPYKTYPHUX | OpraHisauiliHo-negaroriyHmx
OCHOB.

Mpobnemam iHpopmaTu3auii  nNpodpeciiiHOT  OCBITM  NPUCBAYEHI
UYUC/IEHHI [JOCNiMKEeHHA Takux HaykoBuiB aK A. | Bawwmakos, A. b.

Ipuroposuy, P. C. I'ypesny, M. M. Kossp, M. I. O6pasyos, A. H. PomaHos,
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B. C. Toponuos, A. lO. YBapoB, A. |. ¥YmaH, /1. C. LUeBueHko Ta iHLUi.
Mpo6nemu opmMyBaHHS Ta 3aCTOCYBaHHSA Yy NpPOQIECiliHili  MiaAroToBLi
(paxiByiB iH(hopmauiliHO-OCBITHIX cepegoBuw, Adocnimkysann A. A.
AHgpees, B. HO. Bukos, 0. O. Xyk, B. M. KyxapeHko, B. B. OniliHuk, E. C.
Monart, H. I'. CnpoTeHko, C. O. CucoeBa, B. I. CongaTtkiH, A. B. XyTopckuii
Ta iHWi. He3Baxawun Ha BeJIMKY KifibKICTb Pi3HOMNMNAHOBUX i MaclTabHUX
[OCnigKeHb, WO CTOCYHTbCA IH(popmaTu3auii oCcBiTU Ta BUKOPUCTAHHSA
iHpopMaL,iiHO-KOMYHIKaLLinHNX TEeXHO/oril HaBYaHHA, 30Kpema
iH(popMaLiiHUX OCBITHIX CepefoBULL, Yy HUX HE 3HANWAM TFPYHTOBHOrO
BMBYEHHSA NUTaHHSA PO3POO6KM i 3aCTOCYBaHHA BIpTyaslbHUX abopaTopHUX
po6iT y npodpeciiiHilii nigrotosui goaxisL,iB.

MeTow pgaHoi cTaTTi € aHaniTuuHWii  po3rnsg ocobamsocTeit
BMKOPWCTaHHA BipTyasibHUX nabopaTtopiii Ha pi3HWX eTanax NpoBeAeHHS
nadopatopHoi poboTK Ha Mpukiagi AUCUUNNIHN «YCTaTKyBaHHA 3aknagis
pecTopaHHOro rocnogapcrea».

Buknag ocHOBHOro martepiany.

[N BWKOHaHHA eKcnepuMeHTasIbHUX AOCAIAKEHb Y Cy4yacHili OCBITi
chopMyBa/INCst  Taki HaBYa/lbHi  HanNpsIMKW  SK:  TPaAWULIAHI  /IOKasTbHI
na6opartopii, BipTyanbHi nabopartopii Ta nabopaTopii 3 BigganeHUMm
OOCTYrMOM.

BipTyanbHa nabopatopisa - ue 3aci6 Ans egeKkTUBHOIo HaBYaHHS,
AKWA  TI'PYHTYETbCA Ha Bidyanizauil Ta BUpILIEHHI KOHKPETHMX 3ajad,
MaliCTEPHICTb 3AIICHEHHA SKMX MOXHa OMNaHOBYBATU Yy 3pYy4YHOMY,
6e3ne4yHoMy Ta LikaBOMYy Af1A AiTeil cepefoBulli. Lle AONOBHEHHS, WO
[03BONMUTL 3 MiHIMaNbHUMK 3YCUNNSAMU OHOBUTK MiAXiA A0 OTPUMAHHSA
3HaHb. XMapHuii [OCTYn HiBeNE nNoTpeby HasABHOCTI  6yAb-AKOi
iHpopmauiiiHOT IHpacTpyKTypy B HaBYa/IbHOMY 3aknagi, a nigKaynTnch

MOXHa 3a [JOMOMOIoOKW MOGifIbHOro npucTpol. CTYAEHTU 3MOXYTb
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«3aHypuTUCA» Y BIpTyaslbHe cepefoBULLle | NpakTUKyBaTu onepawii, SKi
MakcMMasibHO BiANoBigaTUMYTb peanbHuM.[1]

HalicknagHilli  MOMEHTM  BMHMKAKTb NpUM  BMBYEHHI  Oya0BU
TEXHO/OMYHOro 06nagHaHHA, OCKifbkM nepes CTyAeHTamu nocTakTb
3a/iadi YiTKOro po3ymiHHs:

-anropuTMy TEXHOOTIYHUX NPOLIECIB;

- NpuHUMNIB BnbOpYy obnagHaHHSA 3a PYHKUiOHa/TbHUM
NPU3HAYEHHAM, TEXHIYHUMU XapaKTepUCTUKaMWU, KOHCTPYKTUBHUMK Ta
ekcnayaTauinHuMu ocobmMBoCTAMKU, GE3MeKo npawj;

- OBOJIOAIHHA MeToAMKaMu pPo3paxyHKiB TeOPeTUYHOT NPOAYKTUBHOCTI,
06r'pyHTOBAHOI KiNIbKOCTI MalvH Ta anapartiB A8 TeXHIYHOro OCHalleHHS
3aKnafis pectopaHHoro rocnogapcrsa.[4]

TpaauuiiHi nokanbHi nabopartopii ocHalylTbCA MEBHUM Habopom
TEeXHIYHMX 3ac06iB, fAKi 403BOMSATbL NPOBOAMTN HANMPOCTIiWi BUMIpK. Tomy
Ana 6iNbWOoT HA0OYHOCTI HaYaIbHOro MPOLLEeCY BMKOPUCTOBYHOTLCSA HACTYMHI
3acobu: BigeoqisibMu, KOMM KOTEPHI MOAesli MPOLECiB, eKCneprMeHTabHI
MoZeni anapartiB, MartematuyHi Mogeni npouecis, Agocnign Ha
TEXHOMOTiYHOMY  06’ekTi. Big3HATI  Ha  BMpOGHMUTBI  BigeodhinbMu
OEMOHCTPYIOTb  pPo60Ty  yCTaTKyBaHHS, TEXHOJMOMYHMX  AiHin.  AnsA
3a6e3neyeHHs BMCOKOI SIKOCTi HaBYaHHA CrnewuianicTiB, BaX/IMBOK YMOBO
€ MartepianbHa 6a3a kadenpu, WO A03BOMSAE MakCcUMasabHO BigobpasuTtu
TEXHONOriYHi  ymMOBM  BMpPOGHUUTBA, 3MofentoBatu  AOC/igHi  Ta
eKcrnepryMeHTanbHi NPoLecn Ha ycTaHOBKax, Ta BCe Le NnoTpebye 3HauyHMX
rpoLWwoBMX BUTPAT. [N gemoHcTpauii edekTiB, BaXKnX AN CNpUAHATTA i
TeopeTU4YHoro aHanisy BMKOPUCTOBYETbLCS MOJe/toBaHHsA
dhyHAaMeHTanbHUX 3aBAaHb 3a A0NOMOrol KOMM'IOTEPHUX MoAenew, Lo
noTpebye 3HAYHUX BKNafAEeHb B 3aKOPAOHHI /iLeH3iliHi nporpamu. Takox

3aCTOCOBYIOTb  OOCHNIAXEHHSA  TEXHOMOrYHMX MpOLeciB  Ha  OCHOBI
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HabnMXeHX Mogeneil, ekcnepMMeHTasIbHUX YCTaHOBOK, Ha OCHOBi 360py
eKCnepuMeHTasIbHUX AaHUX Y BUPOBHMYMX yMoBax .[5]

BiptyanbHi  na6opatopii  (Virtual  Laboratories)  BucTynatooTb
aslbTEpHATUBOK TpaguuiliHuM  f1labopaTopHUM  AOCAIAXEHHAM. BoHUM
JonomaralTb 34JiACHUTK peastizauilo Mogeneil TEXHOOrNYHMX NpoLeciB 3a
[OMOMOroK cneljiasizoBaHOro NPOrpaMHOro 3abe3neyvyeHHs, Wo 403BONSE
CTyZeHTaMm NpPOBOAUTW AOCHIMKEHHS i3 yCTaTKyBaHHSM, SKe BiACYTHE B
peanbHux nabopaTopisix, NPOCTEXWUTU 3a Pi3HUMU BuAaMu onepavujii, a
TakoX  MOMErWye  BWKOHAHHA  Pi3HMX  MarteMaTuyHux  06pobok
eKcnepvMeHTasibHUX  AaHux. OpraHisalis  eneKTpoOHHOr0  HaBYaHHS
3AiICHIOETBLCA 3a AOMOMOro MEpPEeXeBMX NPOrPamMHNX CUCTEM YNpaB/liHHA
HaByYaNbHMM npouecom, Takux gk MS FrontPage, MS Publisher, Black-

Board, Ta iHLWi, 3aBASKM YOMY BUKOHYHOTbCA OYHKLiT peecTpau;i,

Puc. 1. Anroputm BUKOHaHHA nabéopaTopHOi poboTu y

BipTyanbHili HaBYasnbHii nabopatopii
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NiATPMMKY CaMOCTIHOT po60TK, OpraHisauil iHAMBIAYanbHOT Ta rpynoBoi
B3aeEMOJii CTYAEeHTIB i BuKNagadis, nNpoMikHe i NiACyMKOBe TeCTyBaHHA Ta
pA4 iHWMX onepauiii, Wo 3a6e3neyyloTb BUCOKOSIKICHE HaBYaHHA Ta
3aCcBOEHHA martepiany [3].

Mig uyac npoBefeHHA BipTyasibHUX nabopaTopHUX pob6IT AaHi
KOMMN'IOTEePHI Nporpamu NoBUHHI:

e3abesnevyBaTy LWBUAKMIA [OCTYN A0 HEOO6XigHUX TeopeTUyHUX
BigoMocCTel;

* MICTUTU MOBHY IHCTPYKLiIO NO BUKOHAHHIO 1labopaTtopHoi poboTy;

*MaTu WBUAKY PENTUHIOBY CUCTEMY AOMYCKY A0 poboTw;

*6yTN 34aTHOI0 AUHAMIYHO MogentoBaT poboTy cuctemu;

eHagaBaTU MOX/IMBICTb 3HIMATU Habip HaBaX/IMBILWIMX NapaMeTpiB
[ocnigKXyBaHOI cuctemu;

*MaTu WBWAKY PEWTUHIOBY CUCTEMY 3BiTyBaHHS 3a pesy/bTaTamu.

[Ona npuknagy HaBefeMO BWKOHaHHA nabopaTopHoi po6otn Yy
BIpTyasibHil HaBYasbHIN nabopartopii no TeMi «BusHayeHHs koediljeHTa
TEenJoMpoBIAHOCTI  XONOAWBHOI  wadu» 3 Kypcy «YcTaTKyBaHHSA
pecTopaHHoro rocnogapcrea», anroputm npoBefEeHHs AKOT
npepcTaBnexnii Ha (puc.l.)

MeToto gaHoi nabopaTopHOi poboTH €:

- OMaHyBaHHA TEXHOMONIE PO3MOPOXYBaAHHA XapuyoBUX MPOAYKTIB;
BMBYEHHA Oy[0BM Ta KOHCTPYKTUMBHUX 0cCO6MBOCTEl ob6bnagHaHHA Ans
PO3MOPOXYBAHHSA Xap4yoBUX MPOAYKTIB;

- O3HalloMUTWM CTYAEHTIB 3 npaBunamu ekcnayaTauii npunagis i
OXOPOHOI Mpaui, BU3HAYEHHS TEOPeTMYHOI NPOAYKTMBHOCTI 06nagHaHHA
ONA PO3MOPOXYBaHHA Xap4yoBUX NPOAYKTIB.

BukoHaHHA nabopaTopHOi pob0TM NPOBOAUTLCA Y AeKisibka eTanis:

- TeOpeTnyHa nigrotoeka CTyAeHTa 00 BUKOHAHHA p06OTVI;
- I'IGPEBipKa BMKNagavyem roToBHOCTI CTygeHTa 00 BUKOHaHHA pO6OTI/I;

- BUKOHAHHA CTYAEHTOM eKCNepuMeHTaIbHOI YaCcTUHN pO6OTVI;

13
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- 3aXMUCT CTYA,EHTOM 3BiTy, CK/1afleHoro 3a pesysbraramm poboTu.

Mig yac nigrotoBku A0 po60TM 3a PEeKOMEeHAOBaHOK NiTepaTypoto
HeobOXiAHO  BMBUMTW  Knacudpikauito, npusHayeHHA Ta  obnactb
BMKOPWCTaHHA XONOANbHMX Wad a TakoX onpauioBaT KOHCNEKT NEKLN.

Mepen noyaTKOM BUKOHaHHA nabopaTopHOT poboTU CTYAEHTU MaloThb:
BIANOBICTM Ha TecToBi 3aBfaHHA Ta ojepxaTu f[Oonyck A0 poboTuy;
03HaiOMUTUCH 3 NPUHLUNOM i, 6y40BOK X010ANALHOT LWadw.

HactynHum eTanom BMBYaeTbCA OydoBa XOMoAusbHOI wadn Ha
npvknagi BipTyanbHOI nabopaTopHOT YCTaHOBKM | OMUCYETbCA Ti cXema,
BUMIPIOETLCA  Temnepatypa  30BHIWWHLOIO  MOBITPA | MOTYXHICTb
TepMoesieKTpoHarpisaya Xo/104nbHOT Wwadwm.

[ani npoBogATbCsA  po3paxyHkM  KoedpilieHTa TennonpoBifHOCTI
X0NMoAUNbLHOT  wadm, 06pobaloTbCA  pesynbTatM  eKCNepuMEHTY,
3aMnoOBHIOETLCSA MPOTOKOS CMOCTEPEXEHb, POBNATLCA BUCHOBKM MO POGOTI i
0hOPMIIIOETLCA 3BIT 3 TabopaTopHOi poboTK.

[na TeopeTnyHOI nNiAroToBkM Ta LWBMAKICHOTO AOMYCKYy A0 po6oTu
[OLiNIbHO BMKOPWUCTOBYBATM CTBOPEHY KOMM'lOTepHy nporpamy “if/elGer”.
Ha nepwomy eTani, nepeg nouyatkom po6oTW BWKIagay BBOAMTb CBIil
0CO6GMCTUI Naponb, NOTIM CTYAEHT BBOAUTb CBOI ideHTuUdikauiliHi gaHi:
M6, Homep rpynu, HoMep CTYAEHTCbKOro KButka. Ha ubomy etani CTyfeHT
3HallOMUTLCA 3 TEOPETUYHWMK BiLOMOCTAMMW, 3aCBOKE MOC/ILOBHICTb
BMKOHAHHA MPAKTUYHOT 4YaCTUHW Ta T[OTye MPOTOKON 3BiTY, B AKOMY
3a3Havyae TeMy po60Tu, MeTy, nepenik o06'ekTiB, WO ck1agarTb
MaTepiasibHe 3ab6e3nevyeHHs poboTun, KpecnuTb Tabnuui ANs HacTynHoro
3aHeceHHs pesynbTartis [3].

Y cTyAeHTa MOBMHHO OYTWM MOYaTKOBE YSABJIEHHA NpPO Ty po6oTy, A0
AKOI BiH npucTynae, TOMY [N OTPUMAaHHA [AOMYCKYy A0 BUKOHAHHA,
HeobXigHO OTpMMaTK JOCTYN, AKWMIA BUKOHYETLCA Ha CTOPIHLi «[onyck», ae

6y,qe 3arnponoHoBaHO BUWKOHaTH TECTOBi 3aBAaHHA AN 3aKpiﬂﬂeHHﬂ
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TEOPeTUYHUX 3HaHb. [1S UbOro, y BepxHili pamui BUBOAUTLCH 3anmTaHHs,
y MSTW HUXHIX paMkax - BapiaHTu MOX/MBMX Bignosigen. Cucrtema
KHOMOK [03BONIAE CTYAEHTOBIi BMOpaTUM OAHY 3 MOXJ/IMBUX BiAMoBiAei,
nicns 4oro HaTuUCKaeTbCcA kHomka “fAani”. Taka NOCAIAOBHICTb Al
NOBTOPHETLCA A0 TUX Mip, MOKA CTYAEHT He BiAnoBiCTb Ha BCi TeCTOBI
3anuTaHHa. HatuckaHHa kHonku “Oani” nicna Bubopy ocTaHHbOI BignoBsigj
BMBOAMTb Y BifNOBIAHOMY BIKOHLi pe3ynbTaTt i HoMepu 3anuTaHb, BiAMNOBiA
Ha ki 6y NOMWIKOBUMMN.

AKWO CTYAEHT He cknasB MNO3MTWBHO TecT, To4i oMy HajaeTbcs
[OCTYyN A0 CTOpPiHKN «[loAaTKOBI BifOMOCTi», A& PO3MiLLEHNI TEOPETUYHNIA
HaBYa/IbHWI Matepian, MicNs 4Yoro CTYAEHT MOXe 3HOBY Mnepecknactu
TecToBe 3aBfaHHA | OTpMMaTW A[ONycK A0 BMKOHAHHA nabopaTopHOi
po6oTn. HaTuckaHHs KHomku “IMoBTOp” A03BOMSE MOBTOPHE MPOXOMKEHHS
TecTy, asie NOCNiAOBHICTb BapiaHTIB BiAMOBIAEA HA KOXHE 3 3anvTaHb Npu
uboMy 6yae 3MmiHeHo. Takuii Xif MNOBTOPHOrO TECTyBaHHSI CrOHyKae
CTyZleHTa [0 CBifOMOro 3aCBOEHHA Teopil i He [03BOMIUTb CXUTPUTH,
nepenucaBsluM MOPSAKOBI HOMepu BipHMX Bignosigen. [MoTim cTyaeHT
OTPUMYE AOCTYN A0 BUKOHAHHA Nna6opaTopHoi po6oTu. Momy HapalTbes
Kinbka cnpo6 BWKOHAaHHA po6OTM AN [OCATHEHHS  HaliKpalyoro
pesynetary.

Micna 4oro BiAKPMBAETLCA AOCTYN A0 CTOPIHKU «Xif po6oTwu», ae
BKa3aHO 4Yac Ta NopsfokK BMKOHAHHA poboTW, a TakoX HadaHi 3aBfaHHA
AN BUKOHaHHS  caMoOCTiliHOT  po6oTu. Ha npoBegeHHs  gaHoi
naéopatopHoi po6oTM 3rigHO HaBYasbHOrO0 naaHy BiABOAUTbLCA 2
akagemiyHi roguHu. MeTolo nabopaTopHOi poboTM € BU3HAYEHHS
KoedilieHTy TensonpoBiAHOCTI XonoAubHOT wWwadwu /T 3a5exHo Big
Temnepatypu OropoyKeHHs.

Ha paHomy eTani na6opaTopHoi po60TW CTyAeHTU BipTyasibHO

03HaOM/IIOITECS 3 KOHCTPYKLE XOM0AWBHOT wadu, a Takox 3
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0cob6/IMBOCTAMM  PO3MILLEHHSA  Tepmonap; BUMIPOTL  Temnepartypy
30BHILWHBLOr0 NOBITPS | NOTYXHICTb TEpPMOEsiIeKTpoHarpisaya XonoannbHoT
wadw. faHi HeobxigHO 3aHecCTn B TabnumLlo.

Y BiKHi «EKCnepuMeHTu» BifobpaxaloTbCHA eNeMeHTU ynpas/iHHA, 3
AKUMKU BiAOYBaETbLCA B3aeMOfif: npunaau, nepemukadi i 1. 4., BogHoyac
Ha eKkpaHi MPWUCYTHI BKIadKW, Ha AKMX 3HAXOASATbCA eKCneprMeHTasIbHI
JaHi. [JoTpumylouncb MNOPsSiAKY BMKOHAHHSA pob6oTW, CTyAeHT BMPOGNse
neBHi onepadji.

CTtopiHka «Po3paxyHOK» BigKpuBa€e BIKHO eKCMepuMeHTaNbHOT
yacTuMHM nporpamu. Psig nonis BBOAY, PO3MIlLLEHMX Y MBIl YacTuHi chopmu,
npusHayeHi ona BMGOpPY cnocoby po3paxyHky. [icna BBefeHHA AaHux
HaTUCKaHHAM Ha KHornky “lMopaxyBatun” y BIgNoBigHWMX BikHax chopmu
BMBOAATLCA  3HAYEHHS  LWyKaHWX. 3MIHIOIYM  3HAYEHHS  BXigHWX
napameTpiB Ta BapiaHTiB po3paxyHKy, CTYLEHT 3amnoBHE Tabnuui
eKCnepuMeHTaIbHUMN OaHUMK, HeobXigHUMU Ans nobyaoBu rpadiyHmx
3a/1eXHOCTEN, 3a3HaYeHNX B IHCTPYKLIT BUKOHAHHS nabopaTopHOi poboTu.

Konu Bci ekcneprMeHTV 3aBepLUeHi, cnig nepeiit 4o APYroi 4acThHN
po6oTn - 06pPOGKM OTpUMaHUX [aHuX, Ha CTOpiHKY «Pesynbtatu». Lle
MoXe OyTu po3paxyHOK HeobXigHWX 3HayeHb 3a dhopmynamu, nobynosa
rpachikis, giarpam, Towo. bBinbwy yYacTuUHy UMX oOnepawuili nporpamu
BMKOHYIOTb aBTOMaTW4yHO. HapewTi, B mporpamMi AOCTYMHWUIA BifeoposuK,
AKAA MICTUTb MiHI-NIEKLi0, a TakoX Hao4yHe BUKOHAHHA nabopaTopHOl
pob0oTn Ha peasnbHilii ycTaHoBUi. Pe3ynbTatn dikcyloTbCs Yy BignoBigHil
Tabnuui. 3a NoTpebu CTyAeHT nepexoauTb Ha CTOPIHKY «JliTepaTypa». Bci
JaHi Npo BMKOHAHHSA pob0oTM 3aHOCATbCA B 6a3y AaHWX: AaTa BUKOHaHHSA
po6oTK, KiNbKICTb C€NpPo6, NpPaBWUbHICTL BUKOHAHHSA, OTpUMaHi AaHi,
BIANOBIAI Ha KOHTPOJIbHI MUTaHHS, KiNbKiCTb 6asliB 32 BUKOHAHHA pPobGOTU.

Lli paHi 3axueHi Ta 4OCTYNHI TiNbkK BUkNnagayesi. [2].
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BukopuctaHHa  BipTyaslbHUX nabopaTtopili  BUpIlWIYE  HACTYMHi
3aBfaHHA Yy cucTemi MigroToBkM neparoris  npodpeciiHoi  OCBITYH:
3a6e3MevyeHHss caMOCTIHOI MiArOTOBKU CTYAEHTIB; MiABULLEHHSA MOTuBaLil
[0 OCBOEHHSI HOBOrO Martepiasny; BYBYEHHS 0COG/IMBOCTEN TEXHOMOTIYHNX
npoueciB y o6nafHaHHi; OTpYMaHHA HaBWKiB po60TM Ha BUPOGHMUTBI 3
BMKOPMCTAHHAM aBTOMaTM30BaHOro pobo4yoro micus iHxeHepa. MepeBara
npeacTaB/ieHOl CTPYKTypu BIipTyasibHOI naéopartopii - ue MOX/UBICTb
e(heKTUBHO BUKOPUCTOBYBATU CaAMOCTINHI BipTyasibHi CTEHAM A1A Pi3HUX
bopM HaBuYaHHA | 3abe3neunTn Taki CKNafoBi NPoLecy HaBYaHHA £K
aKTuBi3aLifl 3HaHb 40 BUKOHAHHSA OOCAIAXEHHS | KOHTPO/b 3HaHb nicns [3].

BrCHOBKM. TakvM YMHOM MOXHa 3pOOUTW BUCHOBOK, O BipTyaslbHi
nabopaTopHi po6oTM € cydacHUM | eqIEeKTMBHMM BUPILLEHHAM psaay
aKTyaslbHUX Ha CbOroAHIlWHIA AeHb npobnem. MigTpumka nabopaTopHUM
KOMMN/IEKCOM aBTOMartm3auii npouecy BMKOHaHHA po60oTM  Habnuxae
OUCTaHUiNHY OCBiTY [0 peanbHOi, opmanidye npoLec OLUiHKA piBHSA
3HaHb, MNigBWLLYE OO6'EKTUBHICTb OLiHKM, 3HWKYE HaBaHTaXEHHA Ha
BMKNagava npu poboTi 3 BENMKUMU NOTOKaMW CTYEHTIB.

[loBefeHo, WO OCHOBHMMK nepeBaramu BipTyasbHUX nabopaTopHUX
po6IT € BiACYTHICTbL HEOOXIAHOCTI NpuAGaHHA AOPOroro ycraTtkyBaHHS, L0
3MeHLye eHeproe@ekTMBHICTbL  NnabopaTopHUX  CTEHAIB. Yepes
HefocTaTHE (piHaHCyBaHHA B TpaAuuiiiHMX nabopaTopisx BCTAHOBJIEHO
cTape 06nafHaHHsA, fke MOXe CNOTBOPIOBATU pe3ynbTaTh eKCnepuMEHTIB
i CNYXUTW NOTEHUiHNM [xepesioM Hebesnekn Ans cTyAeHTiB. Kpim Toro,
Ha nNpuabaHHa ycTaTKyBaHHA MOTPIOHI TakoX BUTpaTHI MaTepianv BapTicTb
AKMX [O0CUTbL BUCOKa. Tak, KOMM'loTepHe o06nagHaHHA Ta nporpamHe
3a6e3neyeHHa TakoX KOWTYe HefelweBO, MNpoOTe YHiBeEpCasbHICTb
KOMM'IOTEPHOI TEXHIKM | T LUMPOKE PO3NOBCIOIKEHHS KOMMEHCYHOTh Lei

HeoniK.
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