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B HacTosiLiee BpeMs O4HUM 13 HanpaBneHui 6enopycckoro 0bpasoBaHns SBRSETCA Tak HasbiBAeMOe UM-
nopTto3amelleHne nabopaTopHoi 6asbl. Kpome Toro, B CBS3M C OrpaHU4eHnsIMM BHOBb BBOAMMbIX 006pa3o-
BaTENbHbIX CTAaHAAPTOB BO3HMKAET npobrema fedmunta BpeMeHu Ha nabopaTtopHblii npakTukym. Cpeam
nyTei ee pelleHns MoryT ObiTb Bonee TeCHas «CBA3Ka» AMCLMMIMH, 3yYaeMblX B OGHOM CEMECTPE C Lie-
Nblo MHTEHCUdMKaLMK y4eBHOro NpoLiecca, a Takke UCMoNb30BaHWE HOBbIX METOANYECKMX pa3paboTok.
OnucbiBaeTcs MeToamMKa NpoBeaeHUst nabopaTopHoi paboThl C NCMONb30BAaHNEM YHUBEPCANBHOTO AMek-
TPOMOHTAXHOrO KOMMIeKkca. OTO NO3BONSET NOCTaBUTL PaboTy Ha 6a3e yHMBepCanbHOro 060pyA0BaHMS
OTEYECTBEHHOrO MPOMN3BOACTBA, COXPaHsIst NPU 3TOM BapUaTUBHOCTb €€ BbINOIHEHUS N BO3MOXHOCTb Kak
MOZEPHM3aLMK, TaK U paclUMpeHmns Ha BECb LKN paboT No AMCUMNANHE «OMNEKTPOTEXHUYECKNE W KOH-
CTPYKUMOHHble maTepuansbly. JlabopatopHas paboTa MHTErpUpoBaHa B ApYrie AMCLMNNHDI, N3yvaeMble
CTYZEHTaMM SHEPreTUYECKNX CrieLnanbHoCTen. 3aaaHns 41 NpeacTaBeHHoi paboTbl MOryT BapbUpo-
BaTbCS B 3aBUCUMOCTY OT U3y4aeMbIX ANIEMEHTOB, Pa3HbIX ANs Ka40M YCTAHOBKMN: UX MOXHO (DOPMMPOBAThL
B BUAE VMEH M (haMUNNiA CTYAEHTOB.

Knroyesbie croga: TexHNYECKMIA B3, NabopaTopHOe 3aHATWE, MaTepuanoBeaeHne, yHMBepCanbHblil CTEHA,
MeXanCUMNIMHapHbIE CBSA3K, NPOGECCMOHaNbHbIE KOMMNETEHLM, NOArOTOBKA NHKEHEPOB.

One of the main directions of the development of Belarusian education at present is the so-called import
substitution of the laboratory base. In addition, due to the limitations of newly introduced educational stand-
ards, there is a problem of a time reduction for laboratory practice. One of the possibilities to solve this prob-
lem is a closer “bundle” of disciplines studied in one semester for the purpose to intensify the learning pro-
cess, as well as the use of new methodological developments.

The described technique allows to carry out the laboratory work on the basis of universal equipment of do-
mestic production while preserving the variability of its implementation and the possibility of both moderniza-
tion and expansion for the entire cycle of works on the discipline “Electrical and structural materials” using
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a universal wiring complex. The described laboratory work contains interdisciplinary connections with the
disciplines studied by the students of the energy specialties. The tasks of the work can be varied by chang-
ing the set of the studied elements, different for each installation, they could be formed as the set of the

names and surnames of students.

Keywords: technical university, laboratory practice, materials science, universal stand, interdisciplinary con-
nections, professional competences, training of engineers.

BeedeHue. lMpenogaesaHue matepuano-
BEAYECKUX OUCUMMIANH B TEXHUYECKUX
By3ax 3a4acTyl0 BbI3blBAaE€T CYLLIECTBEHHbIE
TPYOHOCTU B CBA3W C TEM, YTO OOLMPHBIN
N CNOXHbIM MaTepuan HeobxoaMMO W3y4YuTb
B CpaBHUTENbHO KOpOTKoe BpeMs. B gaHHOM
KOHTEKCTe nabopaTopHble 3aHATMA MO AUCLM-
NAnHe «ONEeKTPOTEXHUYECKME U KOHCTPYKLIMOH-
Hble MaTepuarnbl» B TEXHUYECKOM By3e — 3TO
Hanbonee akTUBHbLIN BUA 3aHATUA NpW NoOAro-
TOBKe OyayLuMx SHEPreTukoB, HO M Hambonee
TPYAOEMKUA KaK ANs CTYQEeHTOB, Tak M Ans
npenogasatenen. AdekTUBHOE NpoBeaeHne
nabopaTopHbIX 3aHATUIN NpegrnonaraeT cepbes-
Hyl0 npeaBapuUTEnbHYO MOATOTOBKY MNpeno-
nasatens [1-2], obasaTtenbHyo npegBaputenb-
HyI0 MOArOTOBKY CTYAEHTOB, CMNOCOOHOCTb
npenogasaTens NOAAEPXMBATb BbICOKOE YM-
CTBEHHOE HanpshKeHWe N aKTUBHOCTb CTYAEH-
TOB B TeyeHue Bcero 3aHaAtng. OgHako Crnox-
HOCTM TMpoBedeHus nabopaTopHbIX paboT
C YCMNEexOM KOMMEHCUPYKTCA pe3ynbratom —
oOpMMPOBaAHMEM Y CTYOEHTOB CMOCOBHOCTM
CaMOCTOATENBHO U TBOPYECKU MbICIUTb [3].
Mpn npoBegeHun nabopaTopHbIX 3aHATUN
no marepuanoBegyeckMM Kypcam B TeXHU4Ye-
CKOM BYy3€e HEOOXOAMMO y4MTbIBaTb, YTO TEXHU-
YecKu nporpecc HembicnM 6e3 co3gaHus Ho-
BblX MaTepuarnos, a 6asa marepuanos B aHep-
reTuke TaK e, Kak U B TEXHWKe BooOLle,
obHoBnsieTca CTpeMnTenbHO. MNMOHATHO, YTO 13-
Yy4nTb OTAENbHO KaXAdbli matepuan u3 coBspe-
MEHHOro MHoroobpasnsa — 3agada He TOSbKOo
Hepellaemas, HO U HeHYXHad, TakK Kak K MO-
MEHTY BbIMyCcKa CTygeHTOB 3Ta 6a3a MOXeT cy-
LLLeCTBEHHO M3MeHuTbes. [loatomy nabopa-
TOPHBLIN KypC NO Matepuanam npegnonaraet
n3yvyeHne TONbKO OOLMX 3aKOHOMEPHOCTEW,
KOTOpble MO3BONAT 06beAHATb Matepuansl
no ux cyHgameHTanbHbIM CBOMCTBaM B 60nb-
wue rpynnbl. ®u3anka 1 HekKoTopble pasgernbl
XUMUWN ABASIOTCA Haykamn 06 obLimx 3aKoHO-
MEPHOCTSIX U CBOMCTBAaxX maTepuasnos, 4YTO Mo-
KasblBaeT 3HAYMMOCTb 3TUX OBLLUMX NpeaMeToB
ANSA CTYOEeHTOB-3HEPreTUKOB, MOBbLILAET NHTE-
pec K ux udyveHuio. B uenom nposegeHve na-
OOpaTopHbIX 3aHATUIA MO MaTepuanam Oyaoet
cnocobcTBoBaTb He  TOMbKO  3aKpensieHuto
y CTYOEHTOB 3HaHWI, MOMYYEHHbIX Ha NeKLMaX

Nno mMaTepuarioBeeHUI0, HO TaKke W 3HaHWWn,
MOMyYeHHbIX NPU U3yYeHUn Opyrux, npenoga-
BaeMbIX N5 CTyOQeHTOB AaHHOW chneumanbHo-
CTH, Kypcax — (OU3UKN, XUMUWN, TEOPETUYECKNX
OCHOB 3MEKTPOTEXHUKU, TEOPETUYEeCKONn Mexa-
HUKW, MOHTaxa anekTpoobopynoBaHusa. To
€CTb NOCTaHOBKa npoBefeHnsa nabopaTopHOro
NpakTUKyma «ONEeKTPOTEXHUYECKME U  KOH-
CTPYKUMOHHbIE MaTepuarnsbl» [OSmkHa 6bITb
B TECHOM «CBA3KE» AUCUMUNIMH, YTO NO3BONseT
paspellatb, cpegn npoyunx, npobnemy aedwu-
uMTa BPEMEHWN Ha KaXAbl KOHKPETHbLIN MNpea-
mMeT. A aTa npobnema B HacTosilLiee Bpems
CTOUT OCOBEHHO OCTPO B CBA3M C OrpaHMUYEeHu-
SIMW, BBOAMMbIMU HOBbIMW 0Bpa3oBaTefnbHbIMU
cTaHgapTamu.

CTonT Takke OTMETUTb, YTO B HacTosLlee
BpeEMSI OOHUM M3 TPEHAOB Bcen Oernopycckon
NPOMbILUNEHHOCTM BoOOLlEe Ku 6ernopycckoro
o6pa3oBaHMsi B HaCTHOCTU SIBNSETCA MMMOPTO-
3amelleHmne. NMpoBoanmblie Ha Kadeape npak-
TUYECKOW NOAroTOBKWU CTyAEHTOB benopyccko-
ro rocyapCTBEHHOIO arpapHoOro TEXHU4ECKOro
yHMBepcuteta paboTbl N0 MoAaepHu3aumm na-
©opaTtopHon Ga3bl, 0OAHOBPEMEHHO C MHTEHCU-
dukaumen nlydeHns OUCUUNIMHBbI npegmeta
«ONEeKTpOTEXHMYECKME U  KOHCTPYKUMOHHHBbIE
MaTtepuanbl», HarnpaBneHbl Ha crnegoBaHue
3TUM obLwepecnybnmKaHCKUM TEHOEHLMSIM.

Memoduka nocmaHoeku sabopamop-
HolU pabomsi. B paspaboTtaHHOM Ha kadegpe
NPaKkTU4EeCKOM MOArOTOBKM CcTyaeHToB BIATY
3NEKTPOHHOM y4eOHO-METOANYECKOM KOMMIIEK-
ce no AucuuninHe «JInNeKTPOTEXHUYECKue
N KOHCTPYKLUMOHHbIE MaTepuansi» [4] ogHon 13
Ba)XHENLUMX COCTaBNALWNX aBnsietca nabopa-
TOPHbIA MNPAKTUKyM MO MaTepuanioBeAeHM o
¢ nabopaTopHbIMX 3aaHUAMW N peKoMeHaa-
UMAMU NO MX BbINOMHEHMIO. JlabopaTopHbIi
NPakTUKyM Ans CTYOEHTOB 3HEPreTuyeckmx
cneumnanbHocTen BIATY HanpaBneH Ha Bblpa-
©0TKy HaBblkOB paboTkl ¢ nabopaTopHbIM 060-
PyOOBaHNMEM W KOHTPOSbHO-U3MEPUTENBHBIMMN
npubopamu, hopMnpoBaHme yMeHUn CaMOCTO-
ATEeNbHO BECTU uccnegoBaHus, cobrnogatb
TpeboBaHua 6esonacHocTn, HabnwgaTb, aHa-
nmM3mpoBaTb, 0popMnATbL pesynbratbl B BUAE
Tabnuu, cxem, rpadukoBs, Aenatb BbIBOAbI.
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Kpome Toro, B xoge BbINONHEHUsa nabopartop-
HbIX paboT ucnonb3yeTca He Tonbko rabopa-
TOpHOEe 06opyaoOBaHUE, HO U NPOMBbILLIIEHHbIE
N3MEepUTENN N Perynatopbl, 4To paboTaeT Ha
npuobpeteHne npodeccnoHarnbHbIX KOMre-
TEeHUUN.

[na cTyaeHTOB TEXHUYECKMX chneuumarnbHo-
CTEN OCHOBHOW Knaccudukaumen matepumanos
ABNSeTCA Knaccudukaumsa no NoBeAeHUo Ma-
TepuanoB B anekTpuyeckom nosne. o Takomy
NpyvHUMNY MaTepuanbl OensaT Ha MPOBOAHMKM,
NnonynpoBOAHVKN W AWINEKTpUKn. [loaTtomy
Hanbonee nokasaTerlbHON MOXHO cyuTaTb pa-
6oTy, B KOTOpPOW CTygeHTaM npegocTaBreHa
BO3MOXHOCTb CaMOCTOATENIbHO 3KCMEepUMEH-
TanbHO NpPoaHanM3MpoBaTb M3MEHEHWe Bax-
HeWWwero 3neKkTPOTEXHUYECKOro napameTpa
mMaTtepvana — 9feKTPU4ecKoro CconpoTuBere-
HUS — pasnuyHbIX Matepuanos (NPOBOAHWKOB
N NONynpoBOAHMKOB), @ Takke NPOCTENLLNX ro-
TOBbIX MOMYNPOBOAHUKOBbLIX YCTPONCTB.

[na onncaHHon npobnemsbl GbiNn NpoaHa-
N3MpOoBaHbl N3BECTHbIE paHee NnabopaTopHble
pabotbl [5-6] n Ha 6a3e yHMBEpPCanbHOro
AMEKTPOMOHTaXHoro komnnekca HTL-08.47.1
«ONEeKTPOMOHTaXHbIV  Komnneke» [7] (pwucy-
HoK 1) Bbina paspaboTtaHa nabopatopHas pa-
6oTa «BnekTpuyeckme CBOMCTBA NPOBOAHWKOB
1 NONynpOBOAHMKOBBIX NPUGOPOBY.
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PucyHok 1 — BHewHul eud 6a3o08020 cmeHda
HTL-08.47.1 «QnekmpomMoHmaxHbIl
KOMITIIEKC»

B naGopatopHon paboTte npoBoguTcs OAa-
HOBpPEMEHHOE MCCneaoBaHne ABYX pasfyyHbIX
rpynn matepuanos — NPOBOAHUKOB M NOMynpo-
BOOHMWKOB, — YTO AAET BO3MOXHOCTb 3HaYMTESb-

HO COKpaTWUTb BpPEMS Ha MpoBedeHue JKCnepu-
MEHTa, TaK Kak NpoLecc HarpeBaHUs-oxnaxae-
HMS  martepuanoB B Oonbwom obbeme
Macna — npouecc «BpemasatpaTHbliny. Harpe-
BaHMe HeobxoAMmMoO npoBOAMTbL B OOMbLIOM
obbeme macna gna obecnedeHns paBHOMEp-
HOCTW HarpeBa BO BCEX TOYKaX MCCreayemoro
obpasua matepmana. Kpome Toro, odopmne-
Hue paboT No uccnegoBaHMo TemnepaTypHbIX
3aBMCUMOCTEN COMPOTMBIEHUA MNPOBOAHWNKOB
1 NonynpoBOAHMKOB — Tunosoe. OpHako, B OT-
nuyMe oT npoTtoTuna nabopaTtopHon paboTbl
[6], B Hawem BapmnaHTe BO3MOXHO NpoBeaeHme
OOHOBPEMEHHOro  uccnegoBaHvs  60nbLIOro
yncna obpasuyos, YMCNO BapuaHTOB ANsl OOHO-
ro pabouero mecta npesbiwaet 30. Ha gaHHbIN
MOMeHT B paboTe uccnegyetrca 10 obpasuoB
OOHOBPEMEHHO: YeTbIpe pasfuyHbiX MeTanna
(MPOBOOHUMKOB) M LLIECTb NPOCTEMLUNX MOSTYNpPO-
BOLHMKOBbLIX nNpubopoB. [ns wnccrnegoBaHus
Mbl UCMONb3yeM Halleflme LWMPOKoe npume-
HEeHVe B 9HepreTuke Meab, antoMUHUIA, HUXPOM
N KOHcTaHTaH [8]. B kayecTBe nonynpoBoOA-
HWKOBbIX NPMOOPOB YCTaAHOBMEHbLI NMO3UCTOPbI,
TEPMUCTOPbI U OUHUCTOPbLI Pa3fMYHbIX MapOK,
KaxObl U3 KOTOPbIX MMEET CBOK creundunye-
CKYI0 3aBMCMMOCTb COMPOTUBIEHUSA OT Temne-
paTtypbl. B yacTHocTW, Ha pucyHke 2 npeacTas-
neHa TemnepaTtypHas 3aBUCUMOCTb ANHUCTOPa
SMDB3.
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PucyHok 2 — OmHocumersibHoe nadeHue
anekmpornpogodHocmu duHucmopa SMDB3
npoussodcmea STMicroelectronics (P®)

B coOTBETCTBMM C TEXHUYECKUM 3a[aHUEM
BCTPOEHHbIA 3MNEKTPUYECKMA MOAYyNb CTeHAa
Obl1 MOOEPHU3MPOBAH Ha MPOW3BOACTBE AN
NMOCTaHOBKM BCEro LMKra nabopatopHbIx paboT
no gucUMNIIMHE «ONeKTPOTEXHUYECKME U KOH-
CTPYKUMOHHbIE  MaTepuanbl»  (pUCyHoK  3),
B YACTHOCTU BMECTO BEHTUNSALMOHHOIO KaHana
yCTaHoOBMNeH aBToTpaHcopmaTop, BMECTO
aHarnoroBbIX NPMOOPOB — MOAYIbHbIE BONLTMETP,
amnepMeTp 1 BaTTMETP, UCTOYHUK MOCTOSIHHO-
ro HanpsbKeHUsl, AMOLHbIA MOCT, MHOrodpyHK-
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LUMoHarnbHble UndpoBble MynsTUMeTpbl Mas-
tech MY64.

Cxema ycTaHOBKM npuBedeHa Ha PUCYH-
ke 4. ccnegyemble obpasupbl (NOnynpoBOAgHK-
KOBbIX NPpMBOPOB 1 M KaTyLKM TOHKMX MeTan-
NMYECKNX MNPOBOMOK 2) MOMELLEHbl B TEPMO-

I“ "-I'Il
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ctat 3, 3anofiHEHHbIM TpaHcopMaTOpPHbIM
mMacriom 4. TpaHcopmMaTopHOe Macno Harpe-
BaeTCs C MOMOLLbIO 3reKTpoHarpesartens 5, Ko-
TOPbIA MUTAETCA OT perynmpyemMoro MCTOMHUKa
NepeMEHHOro Toka (aBToTpaHcdopmMaTopa), UTo
NoO3BOMSET perynMpoBaTb CKOPOCTb Harpesa.

|II|IIIIIIIIIII|IIIIIIIIIIIIIIIIIIIiIi

PucyHok 3 — BHewHut 8ud dopabomaHHO20 1abopamopHo20 cmeHOa C OCHauwleHuUeM O71si IposedeHust
pabomsi «3nekmpuyeckue ceolicmaa npo8oOHUKOBbIX U 110/1yNMPO80OHUKOBbLIX Mamepuasios»
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PucyHok 4 — Cxema ycmaHo8KuU Orisi U3yHYeHUsi
memrnepamypHoU 3a8ucuMOCmU CONPOMUBneHuUst
rPOBOOHUKO8 U 0S1yrMPO8OOHUKO8bIX rpubopos

e
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HERANENE

Heobxoanmasa TemnepaTtypa nopaepxusa-
eTcsa ¢ noMoLLbio Tepmoperynstopa 6 (2TPM1
OBeH) C nonynpoBOOHUKOBBLIM AaTyYnkoM 7
N mM3MmepsieTcs Tepmonapor 8, NOAKIHYEeHHOoM
K mynetumeTtpy 9. Mewanka 10, npuBognmas
B OBWXXEHME 3NEKTPOMOTOPOM, NepemMeLlnBaeT
XMOKOCTb B TepmocTate 1 obecneunBaeTt pas-
HOMepHOoe HarpeBaHue obpasua. ConpoTuene-
Hve obpasuoB M3MepsaeTcs ¢ NOMOLbIO Lnd-

poBOro MyrnesTuMmeTpa 9, noodepegHoe NOAKIHO-
YyeHne 06pasLoB K KOTOPOMY OCYLLECTBSETCS
nocpeacTtBaM MHOIMOMO3ULNOHHOIO MepekKsto-
yartensa 11.

B npouecce noarotoBkM nabopaTtopHOM
YCTaHOBKM K paboTe CTyAEeHTbI BbINOSHAKT MOH-
Tax Ha DIN penky pene-peryndaropa Temneparty-
pbl, NMOAKMIOYAOT K HEMY MOMyNpPOBOAHWNKOBbLIN
Tepmogatuuk. K Bbixogy pene-perynsaropa Cry-
OEHTbl CaMOCTOATENbHO MOAKIYAOT Harpesa-
TerbHbIA 3reMeHT 4Yepe3 aBToTpaHcdopMaTop
W HacTpauBatoT obpaTHyto CBA3b 4115 TepMocTa-
TMPOBaHMA 06pasLoB, YTO aKTyanuaupyeT 3Ha-
HWUSI U HaBbIKW, MNOMNyYeHHblEe NPU U3ydYeHun npe-
OblOyLNX KYpPCOB MO MOHTaXy anekTpoobopyno-
BaHWS U CPEACTB aBTOMAaTM3aLNN.

B pabote npoBoantca ogHOBpEMEHHOE 1C-
crnegoBaHve NPOBOAHWKOB PasfMyHbIX rpynn —
C BbICOKOW NPOBOAMMOCTbLIO (Mefb, antoMUHUIA)
N BbICOKMM yOEenbHbIM CONPOTUBMEHNEM (HUX-
POM M KOHCT@HTaH), YTO MO3BOMISET CTyAeHTaMm
nyylle NoHATb CYyLLECTBEHHbIE pa3nnyuns B BO3-
MOXHOCTSAX MPaKTUY4ECKOro MPUMEHEHMSA Mpo-
BogHuKoB. MccnegoBaHne He COBGCTBEHHBbIX,
a nermpoBaHHbIX MONyNpPOBOAHMKOB B BuAe
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NPoOCTEeNLINX MOMynpoOBOAHUKOBbLIX YCTPOWCTB

No3BOMsET NokasaTb pasHoobpasne BO3MOXHO-

CTEeN nernpoBaHusi MNONynpOBOAHMKOB, B pe-

3ynbrate KOTOPOro CBOWCTBA MNOMYNpOBOAHM-

KOB MEHSOTCS KapANHanbHO.

Kpome Toro, HarpeBaHne o6pasLoB B 00be-
Me TpaHCcOpPMaToOpPHOro Macna nokasbiBaeTt
BO3MOXXHOCTU Macra Kak XOpOLUero usonsuu-
OHHOro MaTepuana, CrnocobHOro He TOmMbKO
OCYLLEeCTBNATb (PYHKUMIO U30MAUUM TOKOBeay-
LLMX YacTen, HO N obecneynBaTb OTINYHYIO Te-
nnonepegayvy. Takum obpas3om uccriegyroTcs
He MpOCTO TemnepaTypHble 3aBMCUMOCTMU
yAernbHbIX CONPOTMBIIEHWIA MaTepuanoB, HO
M CBOWCTBA MONyNpPOBOAHMKOBBLIX MNpMBopoB
U MeTannoeB nNpuv Ux UCMoNb30BaHUN B creuu-
dmyeckon cpege TpaHcdhopMaTopHOro Macna,
YTO OPWEHTMPOBAHO HEMOCPEACTBEHHO Ha
JanbHeNLWy npodeccnoHaneHyo aAeaTenb-
HOCTb OyayLUNX NHXEHEePOB-3NEKTPUKOB, NHXKeE-
HEpPOB-3HEPreTMKOB.

Pa3BegeHne BapvaHTOB B paMKax OOHOro
nabopaTopHOro cteHaa U O4HOBPEMEHHOE Bbl-
nonHeHne paboTbl HECKOMbKUMW CTyoeHTaMm
BMOJIHE rOQUTCS AN «YCKOPEHHOro» y4ebHOoro
npouecca Ha 3ao4HoOM oTaeneHun. CTyaeHTb
3a04HOro OTAENEeHNst MoryT OblTb 06beaUHEHbI
B noarpynnbl no 3—4 4enoseka, Npy 3TOM 3a
CYET BapMaTUBHOCTU KaXKAbIN U3 HUX BbINOSHS-
eT CBOM BapuwaHT, a HapaboTka npodyeccuo-
HanbHbIX KOMNETEHUUIA B Cly4ae Co CTyAeHTa-
MU-3a04HMKaMK, yxe paboTarowmmm no cneum-
anbHOCTWU, HE ABMSETCH CTOMb aKTyanbHOW.

HakoHeu, Takon nogxog ynpoLliaet npeno-
AaBaTero NPoBEpPKY 3HAHWWA, YMEHUA N HaBbl-
KoB cTygeHTa. [Npuyem yBenuueHue konuye-
CTBa BapuaHTOB NabopaTopHou paboTbl MOXET
NPMBECTU K U3MEHEHMIO WabnoHa un npeaoT-
BpalwaeT HeoboymaHHOE «CrnuCbiBaHMEY», Tak
YTO CTYAEHT, CMpaBMBLUMACA C WHOUBMAYyalnb-
HbIM 3afaHNEM, MOXET ObITb CMENo «HOMUHK-
poBaH» Ha BbiclwmMi Gann. B To xe Bpems aTo
He MPUBOAMUT K YCIOXHEHUIO NPOBEPKN Npeno-
AaBaTerneM BbIMONTHEHHbIX 3a4aHWUN.

CokpalleHve BpeMeHu nposeaeHust nabo-
paTtopHou paboTbl 6e3 yuiepba npakTMyeckoMy
ONbITy CTYAEHTOB MOXET ObiTb [AOCTUrHYTO,
ecnu:

e 0OHOBpPEMEHHO Ha nabopaTtopHou YycTa-
HOBKE BbIMOSMHATE BECb LMKI UCMbITaHWUI
Kak Ons NpOBOAHMKOB, Tak U ANsA nonynpo-
BOOHWKOB;

e 006paboTKy MOMy4YeHHbIX [OaHHbIX MNPOBO-
ONTb Ha KOMMblOTEPE.

MogoGHbIM Noaxod, peann3oBaHHbLIN  MPK
npenogaBaHun anekTpoMaTtepuanosegeHus, no

Hawwemy MHeHuto, obecneumBaeT HanbonbLLUIA
3(pheKkT gaHHOro BMAa 3aHATUW, yBenudmBaeT
obbem nccneaoBaHUn, NpY 3TOM 3HAYUTENBHO
cokpawas Bpemsa. KOHEYHO, KOMMbIOTEPHBIE 3a-
rOTOBKM K NabopaTopHbIM paboTaM, BKIIHYEH-
Hble B OIEeKTPOHHbLIN y4ebHO-MeToaAMYECKUiA
KOMMMEKC, He 3aMEHAIOT pearbHblA JKCnepu-
MEHT, a JOMONHAT ero, N03BONsAsA NPOBECTYU Ca-
MOCTOATENbHYO NMOArOTOBKY CTYAEHTOB K pabo-
Te, NpeaBapuTENbHO O3HAaKOMUTLCHA C M3y4ae-
MbIMW  MaTtepvanamu, npvobpecTM HaBblKK
paboTbl C AENCTBYHOLUMMU 3MEKTPOYyCTaHOBKa-
MK, ¢ nabopaTopHbiM 06OpyAOBaHNEM, C U3Me-
puTenbHbIMK Npubopamu 1 obneryntb 06paboT-
Ky 9KCMepUMEHTaNbHbIX AAHHbIX.

Mpn paspabotke nabopatopHon paboThl
yOeneHo BHUMaHWe OOOCHOBaHWUIO METOAUKM
€€ BbIMOMHEHNS, YYMTbIBAOLLEN NCUXonormye-
ckne ocobeHHoCTU cTyaeHToB. Heobxognmo
NMoOMoOYb CTYAEHTY OCBOUTb OCHOBOMonara-
owme noHATUs nabopaTopHbiX paboT, Takue
Kak «uUenb paboTbl», «3adayn aKCrnepMMeHTay,
N 0cobeHHO — «BbIBOAbI» U3 pe3ynbTaToB Mpo-
BELEHHOro MCMbITaHNS 3NEKTPONIONSALMOHHBIX
mMaTepuanoB, pekomeHZauun no Mx UCronb3o-
BaHWiO0. [1Ns1 3TOro B METOAMYECKMNE yKasaHus,
HapsiZy C KpaTkMM coaepxaHuem nabopartop-
HOWM paboTbl M yKa3aHWM MO UX BbIMNOMTHEHUIO,
pekomMeHgaumm no obpaboTke AaHHbIX M Bbl-
YUCINEHUN NOrpPeLIHOCTEN, BKIOYEHbI OCHOB-
Hble KOHTpOSbHble BoMNpocbl. OTBETbI Ha 3TH
BOMPOCHI TPEOYOT OT CTYAEHTOB MPopaboTku
NeKUMOoHHOro  martepuana (TeopeTtuyecKkoro
pasgena QYMK [4]). C uenbto pa3Butua y cTy-
OEHTOB HaBbIKOB Hay4YHO-MUCCNeaoBaTenbCKOM
paboTbl, TBOPYECKOro Noaxoda k pabote B Me-
TOOUYECKME YKal3aHWUsi BKIOYEHbl [AOMOSHU-
TenbHble 3aaHuns, KOTopble NpegycmMaTpuBatoT
CaMOCTOSATENbHOE BbINOMHEHME CTyAeHTamu
oTAenbHbIX arnemMeHToB y4ebHo-nccrnegosa-
TENbCKON paboTbl.

3aknroyeHue. TpyaHO nepeoLeHnTb 3Have-
HMe nabopaTopHbIX 3aHATUA MPU U3YYEeHUU
Kypca MmaTtepuanoBefieHuss B TEXHUYECKOM
By3e. JlabopaTopHble 3aHATUSE — 3TO OMbITHbLIN
nyTb MO3HAHWUS OBLWMX 3aKOHOMEPHOCTEMN Mo-
BeeHNs MaTepuarnoB B 3NEKTPUYECKMUX U Mar-
HUTHBIX nongax. B metogouyeckon nutepatype
nocnegHnx neT NpuBoOaATCA METOAMKU NpoBe-
AeHns nabopaTopHbIX 3aHATUI, NOBCEMECTHO
cTanu u1cnonb3oBatb NPOGnemMHbIN  NoAXo4
K yuebHOMYy MaTepuany. PaspaboTtaHHas nabo-
paTtopHas paboTta, B KOTOPOW MpegycMoTpeHa
Kak 9KcrnepumeHTanbHas 4actb, Tak u obpa-
B60oTKa pe3ynbraTtoB M3MEPEHU C UCMONb30Ba-
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HMEM KOMMbIOTEPOB, MO3BOSISIET HE TOMbKO akK-
TMBM3MPOBATb  MNO3HaBaTeNbHYy  OeATerlb-
HOCTb, HO UM BblpabaTbiBaeT y CTYAEHTOB
HaBblKM CaMOCTOSATENBHOrO 3KCNEepPUMEHTUPO-
BaHUSA, NPUOBPETEHNS 3HAHWI NO N3y4yaemMoMy
Kypcy, cnocobcTByeT hopMmpoBaHmio npodpec-
CUOHArbHbIX KOMMETEHLMI, YTO OYEHb BaXXHO
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