Po0oTa Bumux HapuyaabHux 3akaaaiB I-11 piBHiB akpeauranii B ymoBax
iHTeHcudikanii HAaBYAJILHO-BUXOBHOI'0 IPoIECy

«2.3 CryaeHTH MOXYyTh CaMOCTIHO 3 JIO3BOJIy BIANMOBIZHUX Kadenap ado0 IHMKIOBHX
(mpeaMeTHHUX) KOMicii migOupatu s cebe Miclle NPaKTUKH 1 TPOMOHYBaTH WOro s
BUKOpHUCTaHHs» [1].

3 BHIlE HABEJCHOTrO NpUKIaxy poOouoi mporpaMu MPaKTHKHA OYEBHIIHO, IO OpraHizaliiiHe
HABAaHTAKCHHS HA CTYACHTA, KEPIBHUKA MPAKTHUKUA 1 aaMiHICTpaIiio 30utbmyeThess. KpiMm Toro
BEJIMKMI BIUIMB Ma€ MOTOYHUN CTAaH €KOHOMiKM KpaiHu. [IpoBemeHHS MpakTHKH Ha MiANPUEMCTBI
MOB’sI3aHE 3 TMEBHUMHU TPYAHOIIAMH 1 MEHIN IMOBIpHE, aje TOBHICTIO BIAMOBIZA€ 3aBAAHHIM
MPAKTHKHU, TOMY HE MOKE BUKITIOUATHUCS 3 TIEPCIIEKTUBHOTO TNIAHYBaHHS MPAKTUKH.

Po3nin 4
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Posenadaromoca npobremu 3ab6e3neuenus mamepianbHoi 6a3u npaKmuKky cmyOeHmis i HeoOXiOHOCmi NPUHYUNOBO
HO8020 nNi0X00y 00 opeaHizayii pobouux Micyb NpaKmuKku 6 YMO8aX HAYKOBO-MEXHIYHO20 npocpecy 3acodie
BUMIPIOBANILHOT MEXHIKU HA OCHOGI KOMN T0MEePU308aHUX (MIKPOKOHMPOIEPHUX) MYTbMUMEMPIE 3 YUKIIOM OHOGIEHHA Y 2-
3 poKu, wo cymipHe 3 YUKIoM HAGYAHHS | NPAYEGIAUINYBAHHS CIYOEHINIE.

Kniouosi cnosa: naguanvna npaxmuxa, 3acio 6uMipioganbHOi mexuiKu.

Paccmampusaiomes npobnemvl obecneyenus mamepuanvholu 6azvl NPAKMUKU CIYOEHMOS8 U HeobX00UMOCmU
NPUHYUNUATLHO HOBO20 NOOX00A K OP2AHUZAYUU PADOYUX MeCm NPAKMUKU 8 YCA0BUSAX HAYYHO-MEXHUYECK020 npozpecca
cpeocms UMepUMenbHOl MeXHUKU HA OCHOBe KOMNbIOMEPU30BAHHBIX (MUKDOKOHMPOIEPHBIX) MYIbMUMEMPO8 C
YUKI0M 0OHOGIEHUS 8 2-3 2004, YMO COUIMEPUMOE C UUKIOM YyUedbl U mPYO0yCmPOiCea cCHyo0eHmos.

Knrouessle cnosa: yuebnas npakmukd; cpeocmea usmepumenbHou mexHUuKuU.

The problems of providing of material base of practice of students and necessity of a principle new approach to
organization of workplaces of practice in the conditions of scientific and technical progress of facilities of measuring
technique on the basis of computerized (microcontroller multimeters) with the cycle of update in 2-3 years are examined.
That is comparable with the cycle of study and employment of students.

Keywords: teaching practice; means of measuring technique.
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OPT'AHIBAIIA JABOPATOPHUX POBIT 3 JTUCIUIIJIITHA
«CXEMOTEXHIKA PAJIOTEXHIYHUAX ITPUCTPOIB»

IlocranoBka mpo6Jsemu. [Ipu cBOiil 3aranpHill JOCTYITHOCTI KOMITIOTEpHA TEXHIKA J103BOJISIE
noOyyBaTH OCBITHIH MpoLeC Y BUTIISAAL IHTEPAKTUBHOI pOOOTH CTYACHTIB 3 TUHAMIYHUMU 00pa3aMu
00'eKTiB, 0 BUBYAOTHCA. OCHOBHI 3yCHIIIS BUKJIAJAviB Y IMX YMOBaxX MarOTh OyTH CIIPSMOBaHI Ha
CTBOPEHHS BIAMOBITHUX MOAEIBHUX MPEACTABICHb 1 METOJIUK POOOTH 3 HUMH.

CyuacHa KOHIENIIis TaOOpaTOPHOTO MPAKTUKYMY, IO CTaja MPUHIIMIIOBO MOKIIHBOIO 3aBIISTKA
3aCTOCYBaHHIO 1H(OPMAIIfHUX TEXHOJOTIH, € BiJIMOBOIO BiJl THPAXyBaHHS OJHOTHUITHOTO
71a00paTOPHOTO YCTAaTKyBaHHS, 10 BUKOPUCTOBYETHCS Y CKJIaMll OAHIET HaBYAIBHOI JJaboparopii. 3a
JIOTIOMOTOI0 TAaKOTO MigXoay y 0araThboX BHIIaJKaX MOYKHA OpPraHi3yBaTH ()POHTabHE BUKOHAHHS
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CyuacHi iHpopmaniiftHi TeXH0JI0TiI Ta iHHOBALiliHi METOAUKH HABYAHHS B

niaroroBui gaxiBuiB: MeT010J10TisI, TEOPisi, TOCBiA, MpodJIEeMHU

nabopaTopHux poOiT. [Ipu 1IbOMyY caM CTEHT MOXE 3HaXOJAUTHCS SIK y Oe3MocepeTHIi OJU3bKOCTI Bifl

poOOoUMX Micllb KOPUCTYBAUiB, SIKI MOXKYTh 0€3M0CEPEIHBO CIIOCTEPIraTH 3a XOJA0M E€KCIIEPUMEHTIB,
TaK 1 Ha 3Ha4HI1d BiJCTaHl Bl HUX.

Lle cioHykae 0 3MiH TEMaTHKH JJAOOPATOPHUX 1 MPAKTUYHHUX POOIT, BUKOPUCTAHHS IiJ] 4ac ixX
MIPOBEICHHS HOBUX METOJIB 1 3aC001B, 110 CIIPHSE MiABUIICHHIO IHTEPECY, 3aIIKaBIICHOCTI CTYACHTIB
MPOIIECOM IMi3HAHHS.

AHaji3z nonepeanix pocjigkenb. HoOeneBcbkuii naypeat [lerpo Kamina minkpecintoBas, 1o
«I7S PO3BHUTKY MPHUPOJAHUYUX HAyK OyIb-sSK€ TEOPETHUYHE Yy3aralbHEHHS Mae€ 0O0OB’SI3KOBO
nepeBipsATAca Ha gocmimi» [2, c. 195]. BmpoBamkeHHS B IHXKEHEPHY TMPAKTHKYy METOIIB
CXEMOTEXHIYHOTO TPOCKTYBaHHS JIO3BOJISIE TMEPEUTH B MAakKeTyBaHHS amapartypud 1o i
MOJICJIIOBAaHHS Ha TMEPCOHATBPHOMY KOMIT'IOTE€pPl 3a JIOMOMOTOI BiJMOBITHOTO IMPOTPAMHOTO
3a0e3neueHHs.

Icnyroue mporpamue 3a0e3neueHHS A1 MOJENIOBAHHS EJNEKTPUYHUX MPOLECIB 03BOJISE
pO3B’s13yBaTH HU3KY MPOEKTHUX 3aB/aHb, 10 SKUX HAJICKATh:

— OIlIHKA EJICKTPUYHOI MPHUHIIUIIOBOT CXEMH, IO PEasli30BYETHCS, 1 JOCSITHEHHS 3aJlaHUX y
TEXHIYHOMY 3aBJIaHHI BUMOT JI0 BUXITHHUX XapaKTEPUCTUK;

— BUOIp SKHAWKPAIIOTO BapiaHTy 3 JEKUIBKOX EJICKTPUIHHUX CXEM;

— BIAMPabOBYBAHHS €JICKTPUYHOI CXEMH 33 BUXIJIHUMHU XapPaKTEPUCTUKAMH 1 €NEKTPUIHUX
pexuMax poOOTH pagioeIEMEHTIB.

Huni icHye BenMka KUIBKICTh TAaKeTIB TNpOrpaM, MPHU3HAYCHUX Ui  BHKOHAHHS
cxemoTexHiuHOTO TIpoekTyBaHHs: DesignlLab, Altera MAX+plus II, Orcad, Electronic Work Banch
(MultiSim), Micro Cap, Proteus VSM [1; 3; 4].

Meta crarTi — OOTpyHTYBAaTH KOHIIEHIIIIO JIA0OPATOPHOTO MPAKTUKYMY 3 TUCHHUILUIIHU
«CxeMoTexHiKa PaJiOTeXHIYHUX HPUCTPOIB», 1€ MNepenadadyaeThCsi MOEAHAHHS MOJICTIOBAHHS Ha
MEePCOHAILHOMY KOMIT'foTepi y maketri Proteus VSM s momepenHbOro O3HAMOMIICHHS 3
nabopaTopHUM OONAJHAHHSIM Ta pEAThbHHUMH CKCIEpUMEHTaMu. Takuil WiAXig MiABUILYE
e(DeKTUBHICTh MPOBEJICHHS J1A00OpaTOPHOI pOOOTH Ta TO3BOJISIE 3MEHIIIMTH MaTepialibHI BUTpPATH Ha
PEMOHT 1a00paTOPHOTO OO THAHHS.

Buxknan ocHoBHOro marepiajgy. OmHUM 13 NUIAXIB BUPIMICHHS BUHUKAIOYHX MPOOJIEM B
oprasizarii i MPOBEJCHHI HABYAILHUX Ja00paTOPHUX JOCIIKEHb € TIepeXifl BiJl By3bKUX Taly3eBUX
MPUHIUIIB MATOTOBKKA (axiBIliB, MO MPHUITYCKAIOTh MPAKTHYHE OCBOEHHS HAaBHYOK pPOOOTH 3
BEJIMKOIO KIUJIBKICTIO 00'€KTIB, O (hyHIAMEHTaJIbHOI MPUPOJIHUYO-HAYKOBOI 1 TEXHIYHOI OCBITH, B
MIPOIIEC SIKOT CTYICHTH OCBOIOIOTH OCHOBHI 3aKOHOMIPHOCTI, Ha SIKUX 0a3yIOThCSA TEXHIYHI PO3POOKH.
[Ipu upoMy B 1a0OPATOPHUX JOCIIKEHHSAX JTOMYCTUME 3aCTOCYBAaHHS BIPpTyaJIbHUX MOJIENEH, sIKI Ha
SKICHOMY PiBHI 3/JaTHI 3aMIHUTH PI3HOMAHITTS PeabHUX 00'€KTIB.

Boanouac nobpe Bimomo, 110 J1abopaTopHi poOOTH € HAMOLIBII TOPOTUM BHIIOM HaBYATHLHUX
3aHiATh, OpTaHi3allis SKUX Ha CyYacHOMY piBHI BUSBISAETHCS MPAKTUYHO HEIOCTYITHOK 3
€KOHOMIUHUX TIPUYMH JJisi OUTBIIOCTI HaBYANbHUX 3akiaaiB Ykpainu. IIpore mepexim 1m0
dbyHIaMEHTANBHOI OCBITH TPHUITYCKA€ BIAMOBIAHY 3MiIHY METH HaBUYaJbHUX J1abOpaTOPHUX
JOCHIJKeHb. 3aMiCTh 3aBIaHb OTPUMAaHHS HAaBUYOK MPAKTHYHOI poOOTH 3 KOHKPETHUMHU 00'€KTaMH,
SK1 BUSBJSIIOTBCS CXWJIBHUMHU JIO NMPUCKOPEHOTO MOPAIBLHOTO CTapiHHS, CJIJ IIyKAaTH MiAXOIU 0
OCBO€HHS 3arajJbHUX MPUHIUIIB (PYHKI[IOHYBaHHS, MOKJIaIEHUX B OCHOBY IiJ Yac CTBOPEHHS LILITUX
KJ1aciB 00'€KTiB.

[{inecnpsiMoBaHE 3aCTOCYBaHHS KOMIT'IOTEPIB, SIK 3aCO0IB HaBYaHHS, JO3BOJISE KapIUHAILHUM
YHHOM TIJBHUIIMTH POJIb CAMOCTIHHOI pOOOTHM B TpoOIEeci OTPUMAHHS 1 EKCIEePUMEHTAIBHOI
NEepeBipKY 3HAHbD.

HaBenemo mpukinan mabopaTopHOi poOOTH, SIKy MOMKHA 3allPOMOHYBATH CTYAEHTaM BHIIUX
HAaBYAIIbHUX 3aKIaJiB AJi1 O3HAMOMJICHHS 3 POOOTOI0 NBIMKOBHX IIYWJIBHHKIB, SKi € 0a30BUM
€JIEMEHTOM CXEMOTEXHIKU IU(PPOBHUX MPUCTPOIB.

VY Berynmi o nabopaTopHOi poOOTH OakaHO BHUCBITIMTH TEOPETUUHUN MaTepian, SKUiM
MPHUCBSYCHUH OCOOMMBOCTSAM TOOYJOBH, MPHUHIMIIAM POOOTH Ta TPAKTHYHUM  aCIEKTaM
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PoOota Bumux HaByaabHuXx 3akiaajis I-11 piBuiB akpeaurTauii B ymoax
iHTeHcudikanii HABYAJIbHO-BUXOBHOI0 NPoOLECy
3actocyBaHHs. Lleil maTepian TyT He PO3IIIAIAETHCA Y 3B’ SI3KY 3 OOMEXKEHUM 00CATOM CTAaTTi Ta HOro
MOJKHA 3HAWTH y OUTBIIOCTI MiAPYYHHKIB Ta (paxoBsiii miteparypi [6; 7].

Jlns mpoBeneHHS 1abOpaTopHOi POOOTH 1 JOCHIIKEHHS ABIMKOBOTO JIUMJIBHHKA HEOOX1IHO
3aCTOCYBaTH: NMEPCOHATBHUA KOMII t0Tep, JabopaTtopHuii MakeT Ha 6a3i IMC K555MES (74HC93);
3’€/IHyBaJIbH1 IPOBIIHUKU; JXKEPEIIO KUBJICHHS.

Po3naia 4
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Puc. 1. Cxema aBIiHKOBOIo JiYHJILHHUKA

K555UES € 4oTtupboXpo3psiiHuil BIMKOBUN JIIYMIBHUK, SIKUH MICTUTH YOTHUPU TOCHIIOBHO
BBIMKHeH1 T-tpurepu. [[ns Oinmbinoi yHIBEpCaabHOCTI MIKPOCXEMH BHXIJ TEPIIOro TpUrepa He
3’€IHAHO 13 BXOJIOM HACTYMHOTo (puc. 1), 11e Ja€ MOXJIMBICTh BUKOPUCTATH WOTO B 1HIIMX By3Jax
cxemu. Bxogom mepmoro tpurepa € Bxig Mikpocxemu Cl, #oro Buxim — Q1. Bxim HactymHOro
tpurepa — C2 (TpeTiil i yeTBepTUHl TpHUrep OKPEMOro BXiJHOTO BHBOJA HE MAlOTh 1 3 €/IHaHI 3
BHXOJOM TMornepeansoro Tpurepa). Busomu Q2, Q3, Q4 — Buxomu BiAMOBIIHUX Tpurepis. s
PO3IIUPEHHSI MOXJIMBOCTEH MiKpocxeMu 1o Bxoay R BkmoueHo soriuynmii enement 2I-HE. Lli
BHBOM To3HaueHi R ta &. [[ns toro, mo6 gaHa MikpocxeMa paxyBaja BXiJIHI IMITyJIbCH Xo4da O Ha
OJTHOMY 13 ITMX BXOAIB Ma€ OyTH JoriunHuil piBeHb «0». [l ckuny B «0» ycix Tpurepis, BiIIOBITHO 1
BCHOTO JIIYMJIbHUKA, HAa BX0oAaX R Ta & mae OyTu joriyHui piBeHB «1».

MaxkcumalnbHa KUTbKICTh IMITYJIBCIB, SIKY MOX€E NMOPaxyBaTH ABIMKOBUN JIUYMIBHUK, CTAHOBUTH
2"-1, me n — xinekicTh Tpurepis. Tak sk y nasiii mikpocxemi yotupu T-Tpurepu, To BoHA MOXKE
nopaxyBatd 15 iMmynbciB, i3 IpuxoaoM 16-ro iMmysbcy Mikpocxema CKHHEThCsl B «0» 1 paxyHOK
MTOYHETHCS CIIOYATKY.

Ha naboparopHomy MakeTi BUKOHaHA CxeMa JIBIMKOBOTO JiumibHuKa. [Tonaya Ha BXig cxemMu i
IHIUKAIlS Ha BUXO1 3a0e3meuyeTbess BOyJOBAaHUMH B MakKeT KJIABIIITHUMHU PETICTPaMH 1 pericTpaMu
iHauKanii. Takoxk € MOXKIIMBICT 3aJaBaTH MIKpOCXeMi NOTPIOHMIA KOSPIIIEHT TIepepaxyHKy.

Jlaboparopra poOoTa mMpoOBOAUTHCS OpuragHuM MetogoM. KoxkHiM Opurami 3amaroThest
MUTAHHS, SIK1 J103BOJISIIOTH TIEPEBIPUTH TEOPETUYHE 3HAHHS MaTepiaiy:

1. SlkumM 9YMHOM MOXHA OpPTraHi3yBaTH YOTUPHOXPO3PSIHUN TIUUITLHUK?

2. o neoOxinHo moxatu Ha Bxoau RO ta & ans 3abe3nedyenHss poOOTH JiUMIbHUKA?

3. Sk 3a0e3meuyeThCs )KUBJICHHS] MIKPOCXEMU?

4. Slxkum ynHOM 3a0e3meuyeThCcsl HEOOX1THUI KOe(IIIEHT MepepaxyHKy.

Hani crynentu y nporpami Proteus VSM [4; 5; 8] OyayroTs cxemy IBIMKOBOTO JIUYMIBLHUKA 1
JOCTIKYIOTh HOro po0OTYy 3a YacOBUMHU Jiarpamami (puc. 2).

Ha pucynky 2 HaBelIeHI OCIWJIOITpaMU CHUTHAJTYy Ha BHUXOJaX JIYMJIbHUKA, SKI OTpUMaHI
«BIpTYaJbHUM ocumwiorpagoM» Ta 3arajbHi 4YacoBi JiarpamMd pPoOOTH YOTHPHOXPO3PSIHOTO
JYWIbHUKA. 32 OTPUMAaHUMH YaCOBHMH JlarpaMaMH CTYyJEHTaM HEOOX1JTHO CKJIACTH TaOJHIlO
ICTUHHOCT!.

Hamni cxemy (nuB. puc. 2) noTpiOHO MOJEPHI3yBaTH, 00 OTpUMATH KOS(ILIEHT IMepepaxyHKy,
KUl 1M 3a7ae BUKiIanad. Ha pucynky 3 HaBelIeHO cXeMy JBIMKOBOTO JIUMIBHUKA 3 KOE]IIIEHTOM
nepepaxyHky 10.

Ha pucynky 4 HaBeieHa TUIIOBa CUTYaIlisl, KOJIHM CTyJEHTH 3a0yBaloTh 3’€JHATH BUBOAHU 2, 3 3
KopnycoM. Pe3ynpTaToM 4YOro € BiICYTHICTH Npane3fgaTHOCTI cxemu. CamMe BHSBICHHS TaKHX
MIOMHJIOK [IO3BOJIIE MOJENIOBAHHSA y TMpOorpaMax CXeMOTEXHIYHOro MpoeKTyBaHHSA. PoGora 3
pearbHUMH 00’€KTaMH Ha BiAMIHY BiJI KOMIT IOTEPHOTO MOJEIIOBaHHA NOTpeOye HasSBHOCTI
YKUBJICHHS MIKPOCXEMH, BiJICYTHICTh SIKOTO € TAKOXK THUIIOBOIO TOMUJIKOIO CTYICHTIB.
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Puc. 2. Jocaimxenns aBiiikoBoro jgivniabsHuka Ha IMC 74HC93 y cepenoBumi Proteus

HactynmamM kpokoMm € po0oTa CTyACHTIB 13 1a00OpaTOpHHM OOJIATHAHHAM 1 TOPIBHSIHHS
pealbHUX JaHUX 13 KOMII'FOTEPHAM MOJCIIOBaHHsAM. Hampukian, MOKHa BUBHAYUTH PeabHUN Yac

3aTPUMKH €JICMCHTIB JIBIMKOBOTO JIIYMITHHHKA.

[Ticns 3aBepiieHHs 1abopaTopHOI poOOTH CTYIEHTH O(OPMISIIOTH MHUCHMOBUHM 3BIT 1 JAIOTh
BIMOBIAl HA TaKl MATAHHSA:

1. SIxa ¢ynkiionansHa OymoBa mikpocxemu K155MES?

2. SIxk MOKHA 3a0€3MEUNTH Pi3HI KOSPIIIEHTH MepepaxyHKy?

3. Sk 3a6e3neunTy HaileeKTUBHIIIMM MOa1T Ha 87

4. 1o BU3HaUYa€ rpaHUYHY 9aCTOTY POOOTH MiKpOCXeMu?

5. o pobutu, konu Tpeba mopaxyBaT OUTBITY KiTBKICTh IMIYJIBCIB HiYK MOKEe MiKpocxema?
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Puc. 3. Cxema aBiiikoBoro JivujibHUKAa 3 KoedinieHTOM nepepaxyHky 10
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Puc. 4. Cxema ABiliKOBOIro JiYMJILHUKA 3 MOMUIKOIO 3’ € THAHHSA

3acTocyBaHHS MEPCOHAIBLHOTO KOMIT IOTEpa CTBOPIOE ajlbT€PHATHBY HaBYalIbHIN JabopaTopii,
IMITYIOUM JiSUTBHICTH JOCHITHHKA B peajbHid Jaboparopii. Po3mupuTH KOO TOTEHHIHHUX
KOPUCTYBayiB MO)KHA, SKILO MPOLIEC MOJAETIOBAHHS MaKCUMaJIbHO HAaOJIMKEHUHM 10 peanbHOCTI. Y
IbOMY BHUTAJIKy KOPUCTYBad 3MIHCHIOE TPUPOJHY MOCTIIOBHICTD TaKHX Iii, SK CKIAAaHHSI CXEMH,
MIIKTIOYSHHS] BUMIPIOBAIBHUX TPUIIAJIB, YCTAHOBKA PEXHUMIB poOOTH BHUMIPIOBAFHUX MPHUIALIIB,
OTPHMaHHSl PEXHUMIB poOOTH B 3BHUHIA a1 HbOro ¢Gopmi. YTNPOBaIHKEHHS KOMIT IOTEPHOTO
MOJICTIIOBaHHSL [JIO3BOJIIE E€(EKTUBHO MiATOTYBAaTUCh CTYJCHTaM 10 JabopaTopHOi poOOTH B
1103aypOYHUH Yac.

BucHoBku. OpieHTallisl BUIIOI OCBITA HA MiJCUJICHHS MPAKTUYHOI MiJTOTOBKH — 00 €KTHBHA
BUMora 4dacy. HuHi 3a peTHHTOM IOCBiJI MPAaKTUYHOI poOOTH CTOITH BUINE HiXK THM OcBiTh. lle
CTHOHYKA€ J10 MPAaKTUYHOI CHPSIMOBAHOCTI BUBYEHHS TEXHIYHMX AMCLUUMIUIIH. 3HA4yHA yBara IiJ Jac
BUBYCHHS TPUAUISETHCS CAMOCTIHHIN Mi3HABANBHIN AiISTBHOCTI CTYAEHTIB y TPOIECI BHKOHAHHS
1a00paTOpHUX POOIT, MPAKTUYHUX 3aBIaHb, (POHTANBHUX eKkcnepuMeHTiB. lle crpuse He mume
PO3BUTKY TPAaKTUYHUX HABUYOK, aj€ 1 TEXHOJOTisIM CHiBpoOiTHHITBA 1 (HOPMYBaHHIO
KOMYHIKaTUBHOI KOMIIETEHTHOCTI.

Bopnouac morpiOHE oOCyyacHEHHS TEMAaTUKU J1a0OpaTOpHUX 1 MPAaKTHYHUX pPoOiT, 1mo O
HaJIaBaJI0 MOXJIMBICTh 3HAHOMHUTHCS 3 OCHOBAaMH POOOTH Cy4acHOI €JIeMEHTHOI 0a3H, SKa IMIUPOKO
BUKOPUCTOBYEThCA B cepi BHpoOHMUTBA Ta moOyTi. Lle cmnpusTUMe IIABUIICHHIO 1HTEpeCy
CTYJICHTIB JI0 BUBYCHHSI CIICIIAIbHUX JUCIUILIIH, 3aKPIMUICHHIO PUHITUAIIB KPUTHYHOTO, BEPCIHHOTO
MUCJICHHS.
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Y cmammi poszensdaemvcs nosuil nioxio 0o npogedeHHs 1abopamopHoi pobomu, y SAKOMY HOEOHYEMbCS
KOMN tomepHe MOOeN08AHHS MA PeabHULl eKCHEePUMEHTN.
Knrouosi cnosa: cxemomexuixa, nabopamopra poboma, 08iliK0OGuUIl TIYUTbHUK, KOMA TOmMepHe MOOea08AHHSL.

The article is devoted to the newest approach of Laboratory works" realization in which computer design and a
real experiment are combined.

B cmamve paccmampusaemcs Ho8vlil n00X00 K npoeedenuro 1abopamopHoi pabomol, KOMOpslil 00beduHsiem
KOMNbIOMEPHOE MOOENUPOBAHUE U PEAbHbLIL IKCNEPUMEHI.
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