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IHEPEIMOBA

MeTomuuHi  BKa3iBKM MICTITh PEKOMEHIAIl 10 BHUKOHAHHS
nabopaTopHuX poOIT 3 IUCHHUILTIHE «MIKpOIPOIECOpHi MPHUCTPOI» Y
BIZMTOBITHOCTI 10 HaBYaabHUX 1u1aHiB OKP Gakanaspis.

HaBeneHo KOpPOTKI BiIOMOCTI TPO MOMJIMBOCTI BHKOPHCTAHHS
PpENIeHO-KOHTAKTOPHUX CXEMH IPH HAJarOJKCHHI CHCTEM KEepyBaHHS Ta
PETYIIOBaHHA €IIEKTPOMEXaHIYHUMH CHUCTEeMaMHd Ta aBTOMAaTH30BAHUMU
€JIEKTPONPUBOJAMH TIPH BUBUEHHI QJITOPUTMIB POOOTH MIKPOIPOLIECOPHUX
NPUCTPOIB KepyBaHHS Ha MNpHUKIaAl JiabopaTopHOro creHzaa. Takox
HaBEJCHO IIEpeNlik JIabOpaTOpHUX POOIT, IX KOPOTKHWH 3MICT Ta
peKOMeHAIli] 3 X BUKOHAHHSI.

Y JonaTky TOJaHO TEpeNliKk YMOBHHMX IIO3HAYeHb CIIEMEHTIB
SIeKTPUYHUX CXEM Ta 3pa30K O(QOPMIIEHHS TUTYJIBHOI CTOPIHKH 3BITy 3
nIabopatopHOi poOOTH.

Hns  cryaenrtiB  cmemianpHOCTi 141 —  EnekTpoeHepreTuka,
CJIEKTPOTEXHIKa Ta eJIEKTPOMEXaHiKa OCBITHBOI Mporpamu
«EnexTpomexaHiyHi CHCTEMH aBTOMATH3allii Ta EINEKTPONPHUBOM» YCiX
(hopM HaBYAHHSI.
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1 KOPOTKI TEOPETHUYHI BIJOMOCTI 10
BUKOHAHHSA JABOPATOPHUX POBIT

Jlns BUBYEHHS aJITOPUTMIB POOOTH MIiKPOIIPOIIECOPHHUX IPHUCTPOIB
ABTOMAaTHYHHUX CHCTEM KEepyBaHHS Ta PETyJIIOBAHHS EJIEKTPOMEXaHIUYHUMH
CUCTEeMaMH Ta aBTOMAaTH30BaHUMH EJIEKTPONPUBOJAMH  CTYACHTaM
HEOOXIZHO MaTH YSBIIEHHS IIPO BUKOHAHHA THX CaMUX a00 aHAIOTIYHHX
IIiH 32 TOTIOMOT'OI0 PEICHHO-KOHTAKTOPHOT'O 00J1aTHAHHS.

Pazom 3 po3mmpeHHSM 3acTOCYBaHHS OE3KOHTAaKTHHUX CHCTEM
KEpYyBaHHA €JCKTPONPHBOAAMH, Yy IPOMHUCIOBOCTI B EKCIUTyaTamii
3HAXOAATHCSI CXEMH PeJICHHO-KOHTAKTOPHOTO KEpyBaHHS, BXKHBaHI B
OCHOBHOMY JUIsl PO3IMKHEHHX CHCTEM peryiroBaHHs [1].

L1i cxeMH BUKOHYIOTH (DyHKIIIi:

- aBTOMaTUYHOTO ITyCKY;

- Y3rOPKEHHS pOOOTH HAa HEOOXITHUX CTYMEHAX IIBUAKOCTI;

- TaJIbMYBaHHS;

- pesepcey,

- 3aXUCTY B aBapilHUX CHUTYaIlifX;

- Y3TOJDKEHHSIM  pOoOOTH  JEKIIBKOX — €IEeKTPONPUBOJIB  HUISIXOM
B3a€MHUX OJIOKYBaHb Ta iHIIII.

IlepeBaru peseiiHO-KOHTAKTOPHUX CXEM KEPYBaHHS:

- IPOCTOTA PO3PAXYHKIB 1 MPOEKTYBAHHS;

- 00CITyTOBYBaHHS 1 HalajKa HEe BUMarae y4acTi MepcoHaly BHCOKOI
kBaihikarrii.

Henoniku peneitHO-KOHTaKTOPHUX CXEM KepYBaHHS:

- HaJMIpHE 3POCTaHHS CKJIAJHOCTI NPU MiJBUIICHHI BUMOT JI0
EJIEKTPOTIPUBO/IIB B YACTHHI SKOCT1 KEpyBaHb;

- TPOMI3JIKICTh, HaJIMipHA Bara i BapTiCTh CTaHI[id KepyBaHHS IS
JIBUTYHIB CEPEIHBOT 1 BEIMKOI MOTY>KHOCTI;

- HEMOXJIMBICTh ~ €KCIUTyaTamii B  TOXEX0—BHOYyXOHEOE3MeTHNX
CepeIoBHIIAX;

- HU3bKa TOYHICTh MIATPUMKH 3aJIaHUX PEXKHUMIB TPH 30BHIIIHIX
30ypeHHSX.

He nuBnsumchk Ha BHIE NepepaxoBaHi HEIOJIKH, CUCTEMH PEJIeHHO-
KOHTAaKTOPHOT'O  KepyBaHHS  3HAWIUIM  IIMPOKE  3aCTOCYBaHHSI B
€JIEKTPOIIPUBOAAX, A0 SKUX HE TPE] ABISIOTHCS )KOPCTKI BUMOTH BiTHOCHOI
TOYHOCTI B IMHAMIYHUX pexumax [1].



PucyHok 1.1 — ®oTo 1a60paTopHOrO peneiHO-KOHTAKTOPHOTO CTeHIa
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Pucynok 1.2 — Cxema enekTpHUYHA MPUHIIMIIOBA JJAOOPATOPHOTO CTEH A

HasBHicTh cyuacHHX J1a0OpaTOPHHX CTEHIIB Ta amapaTHUX 3aco0iB
HABYAaHHS € 3allOPYKOK SKICHOTO BHMKJIAJAHHS TEXHIYHMX IUCIUILIIH Ta
OTPUMAaHHSI CTYICHTAMU MPAKTHYHUX HABHUYOK pOOOTHU 3 0OJAHAHHSM, IO
izie B HOTy i3 yacoMm [2]. BanydeHHs CTyICHTIB Ta aciipaHTiB Kapeapu 110
CTBOPEHHS TaKWUX CTCHJIB CIHpPHUSE MIJTOTOBII HE TIIBKA OCBIYEHHUX
(haxiBIiB, ane ¥ ironeH, AKi 37aTHI TBOPUYO MUCIUTH, IIBUIKO pearyBaTH Ha
MIeBHI HECTAHAAPTHI CUTYaIlii, BOHU MOCTIHHO YJOCKOHAITIOKOTH CBOI 3HAHHS
I BHKOPHUCTOBYIOTh iX Yy HpakTH4Hii nisuibHOCTI [2-4]. Came Tak Oyio
CTBOPEHO LEH peNeHHO-KOHTAKTOPHUHN CTEH.

Onuc 1a060paTOPHOro CTEHA.

Jlaboparopuuii crern (puc. 1.1, 1.2) npusHaueHU# A1 OTPUMAaHHS
NPaKTUYHUX HABUYOK CKJIAJaHHS EJEKTPUUYHUX pEeleHHO-KOHTaKTOPHUX
cxeM, ski peamizytors soriuai ¢ysknii AND, OR, NOT, noennanns mux
JOT1YHUX (YHKIIIH, peleiHO-KOHTAKTOPHUX CUCTEM KEPYBaHHS 31 3MiHHOIO
CTPYKTYpOIO, sIKi peami3yloTh AEKUIbKa JITOPUTMIB PoOOTH, a TaKoXK 3a
JIOTIOMOT0I0 €JIEMEHTIB CTeHy MOKJIMBA peallizallisi eIEMEeHTIB 1aMm’ATi B
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peneiHO-KOHTaKTOPHUX CHCTeMaxX KepyBaHHS, SKi MOXYThb 3aXOIUTHCS B
JEKIJIbKOX CTIHKMX CTaHaX.

Crenn wmictute Onok xusineHHs (24 B), 10 peme (K1-K10)
3arajJibHOrO 3actocyBaHHa (puc. 1.3), AKki po3TamoBaHi y KOHTaKTHHX
konogakax (puc. 1.4), pene wacy KT1 (puc. 1.5), 3enena knonka SB1, sika
peaiizye HOpPMalbHO PO3IMKHEHUH KOHTaKT, YyepBOHAa KHomka SB2, ska
peanizye HOpMalbHO 3aMKHCHWI KOHTaKT, mnepemukad SAL, sxum
peanizoBy€eThCs epeMUKaHHs pexkumy 1 1 pexkumy 2, inmukatop HL1, skuii
pealizoBaHo JIaMITOYKOIO.

Pucynok 1.3 — Pene R4(N)-2014-23-1024-WTL

JInst pO3IIUPEHHST MOXIIMBOCTEH peastizaliii pesieifHO-KOHTaKTOPHUX
CXEM KepyBaHHs Ha cTeH/Ii BcTaHoBieHO Jecath pene (K1-K10), poto perne
3arajgpHoro 3acrocyBanHs R4(N)-2014-23-1024-WTL mnoka3ano Ha
pucynky 1.3 [5].



Pucynoxk 1.4 — KonraktHa kononka st pene R4

KonrtaktHa xkomomka s pene R4 (puc. 1.5) ob6magnana
MPY)XHHHAMHU 3aTUCKa4aM{, CXeMa KOMYTallii Ta CIOCi0 MiaKIF0YeHHS
NPOBOJIIB, PEKOMEH/IOBaHA BUKPYTKA JUIS BIIKPUTTS KIITKOBUX TPYKUH
NOKa3aHi Ha pUcyHky 1.5 ta pucynky 1.6 [6].

Otsip a1
5 [IKTIOYCHHA
[IPOBIIHHKIB

868 EBES | «—
Q000 Dbabo

| d ﬁ..ﬁ?ﬁ..h _

OTBip A4 BHKPYTKH
(BimkpHUTTA TA
3aKPHTTA 3aTHCKAYIB)

PucyHok 1.5 — PexomenoBaHa BUKPYTKa JUTsl BiIKPUTTS KIIITKOBHUX HPYKUH
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Pucynok 1.6 — Cxema komyTalii Ta crocio miJKIFoueHHs IPOBOIIB



Pucynok 1.7 — Pene uacy TR4N-24AC/DC-14M

Pene wacy TR4N — ne yniBepcanbHi Ta HagiliHI KOMIOHEHTH TS
CHCTEM MPOMHUCIIOBOI aBTOMAaTHKHU. Pere Takok BUKOPHCTOBYIOTH Y Pi3HUX
IHIINX EJNEeKTPUYHUX cucreMax. Biapi3HAIOTBCS BHCOKOIO 3IaTHICTIO
KOMYTallii, a TaKO)XK BHCOKMUM EJIEKTPUYHUM Ta MEXaHIYHUM peCypcami.
BiamnoBizaroTh BUMOTraM €JIEKTPOMArHiTHOT CyMICHOCTI.

3eneHuil CBITIIONION — CHTHAJII3AIliS HANPyTry )uBjIeHHs U; )KOBTUH
CBITJIOION — CHUTHam3amis Bimmiky dacy T Ta cTaHy BHUXOAY Micis
3aKiHUeHHs BITIKYy 4acy. HasiBHa MOXIMBICTH KepyBaHHS JEKiTbBKOMa
KoJTaMu (4 KOHTaKTa, 10 IepeMuKarThes) [7].
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2 JABOPATOPHA POBOTA Ne5
I[porpamyBanus mikpoxonTposepa ADuC 841.

Merta. 3100yTTsI HABHUOK BHAa4i CUTHANIB KEPYyBaHHS Ha 30BHIITHI
IIPUCTPOL.

KopoTki TeopeTnuni BizomocTi.

[Mopsinok 3amucy po3pobaeHol MporpaMu B MyJIbT.

1. Migkmounty myasT 10 USB.

2. 3ammyctutu iporpamy « WDS Analog Devices» (pucyHok 2.1).

P |Windows Serial Downloader, for ADuC8xx MicroConverters g]

ANALOG pg;
DEVICES MicroConverter

Windows Serial Downloader

LConfiguration ‘ Beset ‘ Download | Fun ‘

<Connect> Erase Dovmload Verify Bootload Secure Run Complete

Commns : fF.fCOM3,9600 baud,failed Bootload
Part g Erase Data :
Crystal : 11059200 Hz Bun Adr.
%Baud Er. : 0.00% Verify
Dvmlod Md. : Security
XMit Size : Success
Code File

Data File

Stage

Dperation : Opening £7F.fCOM3
Status : Failed

Pucynok 2.1 — Bikxo nporpamu « WDS Analog Devices».

3. Hatucuytu knomky «Configuration» 1poro BiKHa, fKa BiIKpHE
HoBe BikHO «Configurationy (pucyHok 2.2)
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Configuration E|
Serial Port Setup
Port Crystal Frequency .
m £ Default MicroConverter bps
Baud Rate
% Other coztal — [11.059200 MHz

PC Baud Rate bps

Code and Data Flazh/EE Memaorny

Eraze Mode Download Mode Security Made
" Erase the CODE OMNLY ™ Download CODE and DATA ™ Lock mode
{* Erase the CODE and DATA + Download CODE DMLY [ Secure Mode
" Dawnload DATA DMLY [ Senal zafe mode
Fun Werify
[~ RunAutomatically after download & I~ Yerify Code Downloaded OK
~ . ’

™ Bootioad Option I~ Werify hex file checksum

Drownload Files

[v Prampt me for the files when downloading

| =l L]
| = L]

ak. LCancel | Copy |

Pucynok 2.2 — Bikuo «Configurationy.

4. B o6unacti «Crystal Frequency» Bubparu omiiro «Other crustal» 3
yacrororo 11,0592 MHz, nani HatucHyTH KHONIKY «OK».

5. JAnst BCTAHOBJICHHS Y PEKUM TPOTpaMyBaHHs Ha 3aJHill CTOpPOHI
nyibpTa (pUcyHOK 2.3) Tpeba MEepeKIOYMTH TOB3YHKOBUM IMEpEeMHUKAd Y
HOJIOKEHHS «P» 1 HAaTHCHYTH KHOIKY CKMIaHHSA «R», micias 4oro mysbT
Iepeiie y peKuM IporpaMmyBaHHs.

6. dani y BikHi nporpamu WDS Tpeba HATUCHYTH KHOIIKY CKUJaHHS
«Reset», micas doro «Status» moBHHEH 3MiHHUTHCI Ha «Reset OK!
ADuC841 device detected» (pucynok 2.4)

7. slkmo 3’siBuTHCs NoBinoMieHHs «Status — Failed to connect to the
ADuCB8xx after 2 attempts», HeoOXiTHO TOBTOPUTH ITYHKT 0.

8. Hani y BikHi nporpamu WDS HatucHytn kHOnky «Download»
MICIISl YOTO BIJIKPUETHCS BIKHO JUIsi BUOOPY MPOIIMBKK, BUOpATH MOTPIOHMI
¢daitn 1 HarucHyTH KHONKY «OTKpBITH», TICIS [HOTO TOYHETHCS
3aBaHTaKEHHS NPOTPaMH Y MyJIbT.



PncyHo 2.3 — 3azHs cTOpOHA IyJIbTA.

Downloader for Al

ANALOG pa;
DEVICES MicroConverter

Windows Serial Downloader

Conbiguestion I Beset | Dovinad | Rum ‘

“Conmect> Erase Dowmlom! Verify Bootloml Secure Run  Complete

Comns T 4F. PCOHE, 9600 bawl ok Bootload @ false

Part @ ADwCB41 W2.1.7 Erase Data : truse

Crystal T 11859208 Mz Run . 1 ==-ee-

Shaud Er. @ 0.00% Verify : false

Dvemlod Md. @ Code Only Security @ Home

Mt Size @ @ Success 1 SUCCESS

Code File @ ...\Dahizées Soie\lfdischés by iobunail?. 10. 2012) \stend\stend. hea
Data File :

Stage

Operation : Resettimg the pet dewice (1)

Status i |Reset 0K RDwCBdl device detected

Pucynok 2.4 - Bikno nporpamu WDS micist BUKOHAHHS CKUIAHHS.
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9. Tlicnst 3aBeplieHHs 3aBaHTaxeHHs y «Statusy» BimoOpa3uUThCs
nmapameTp «Successy.

10. [ani ans 3amycka mporpaMu B IMyJbTI HEOOXiTHO HATUCHYTH Ha
KHOTIKY «Run» y Bikai mporpamu WDS a0o mepeMHUKHYTH MOB3YHKOBHM
nepeMrkad Ha 3aaHiid maHeni y monoxeHHs «W» 1 HaTUCHYTH KHOIIKY
ckugaHasa «Ry.

3aBnanus.

Po3pobutn mporpamMmy i CBOpeHHS €(PEeKTy «BOTHI, IO O1XaThy
it 6itiB mopty PO (HampsiMOK pyxy HOBWHEH 3ajeKaTH BiJf cTaHy OiTy
(3amaetbest BUKIIaAadeM) mopty P2).

ITpoBectu TecTyBanHs nporpamu y cepenosuiii Franklin Software.

ApanTtyBaTH po3po0iieHy porpaMmy 10 MiKpOKOHTPOJIEpa.

3amucaty nporpamy y MiKpOKOHTpOJIEp.

3mMicT 3BiTY 3 1a00paTOpHOi pOOOTH.

3micT 3 1a00paTopHOI POOOTH MOBUHEH MICTUTH THTYJIbHUH JIUCT,
TeMy, MeTy jabopaTopHoi poOOTH, YMOBY IHAWBIAYaJTbHOTO 3aBIaHHS,
TEKCT MPOTPaMH 3 KOMEHTapSIMH JI0 KOXXHOI KOMaHI! (TPyMH KOMaHN), SKi
peanizyloTb BUKOHaHHs OJIHIE]T 3 YMOBHHMX 4YacTHH BCi€l TNpOrpam,
BHCHOBKH 3 JIaDOpaTopHOI poOOTH.

KonTposabHi 3anuTanHs.

1. TTosicHUTH TIPUHIIMII CTBOPEHHSI e()EKTY «BOTHI, IO O1KATH.

2. lloiCHUTH SIKWM YMHOM OpPTaHI30BaHO NEpPEMIIeHHs BIiBY a0o
NpaBy CTOPOHY LIUX «BOTHIBY.

3. Ha3Baru mepenik aiii, siki HeOOX1IHO BHKOHATH, JJIsI TOrO, 00
3aBaHTKUTH PO3pobIIeHy mporpamy y MikpokoHTposep ADUC 841.

4. Jlati BU3HAYESHHS MTOHSTTIO «30BHIIITHIN TPUCTPIi».

5. JlaTu BU3HAUEHHS NOHSTTIO «CUTHAJI KEPYBAHHS».
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3 JABOPATOPHA POBOTA Ne6

ba3zosi joriuyni GpyHKLil B pesieifHO-KOHTAKTOPHHUX CHCTEMax
KepyBaHHS

Merta: oTpuMaTH NpPaKTUYHI HABUYKH CKJIAQJAHHSA CJIEKTPHYHHX
peNieiiHO-KOHTaKTOPHUX cXeM, sKi peanizyroTh Jsoriuni ¢pynkuii AND, OR,
NOT.

3aBpanHs.

Hakpecnutun enexTpuyHi cXeMH 1 pO3pOOHUTH TMPOrpaMHd MOBOIO
AcemOmep mist kouTpormepa ADuC-841, ski peamizyroTh TOCTaBIEHI
3aBianHs. [lepeBipuTu npame3naTHicTh nporpam Ha credi «Ilyner ADuC-
841». Ilicns mepeBipku MPaBUIIBHOCTI HAKPECIEHHWX CXEM BHKIIAJadeM
3MIHCHUTH TIEPEBIpKY MPAaLE3aTHOCTI CXeM Ha pPeNeiiHO-KOHTaKTOPHOMY
crernai (puc. 1.1). IlopiBHATH ABa CIIOCOOM peaiizaiii 3aBlaHb, 3HAWTH
CHUNBHI 1 BiAMIHHI netani. BinmoBifHICTE MK OpraHaMu KepyBaHHS Ta
IHUKAI] peneiHo-koHTakTopHOTO cTeHny (SB1, SB2, SA1, HL1) i crenny
«[lymer ADuC-841» (SA1-SA8, VD1-VDS) 3anaeTbcs BUKIagaueM.

1. IanukaTop CBITUTHCS MPU HATHCHYTIHN 3eNIeHIH KHOII.

2. [HmuKaTop CBITUTHCS TPU HEHATUCHYTI YEpBOHIA KHOMIN W
BUMUKAETHCS TPH 11 HATUCKAHHI.

3. [HauKarop CBITUTbCS TUIBKM TPH HATUCHYTIH 3eleHid i
HEHATHCHYTIl YePBOHIN KHOMII.

4. [HmuKaTop CBITUTHCS TIPU HATUCHYTIHM 3€leHiil a00 HeHATHUCHYTIH
YEPBOHIN KHOIIII.

5. [HauKaTtop CBITHTBCS TpPH HEHATUCHYTIM 3eNeHid KHomii i
BUMUKAETHCS TPH 11 HATUCKAHHI.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.

3BiT 3 abopaTopHOi pPoOOTH TMOBHMHEH MICTUTH THUTYJIBHHH JIHCT,
TeMY, METY JIabopaTOpHOI pOOOTH, YMOBH 3aBJjaHb, CXeMH Ta MIPOTPaMH JJIsI
BUKOHAHHS 1MX 3aBAaHb. CXeMH MOXYTh OyTH HakpeclieHI BpydHy abo y
Oyab-sikoMy rpadiYHOMY peIakTopi.

KonTposbHi 3anuTaHHsA.

[osicuite mnpuammn gii yoriuaux ¢Qyskuin AND, OR, NOT,
HAKPECIITh eJICKTPHYHI CXEMH Ta TaOJIHIl ICTUHHOCTI.



17

4 JABOPATOPHA POBOTA Ne7

Ioennanus norivHuX PyHKLiN B pesleliHO-KOHTAKTOPHHUX CHCTEMax
KepyBaHHS

Meta: oTpUMaTH MPAKTHYHI HABUYKHM CKJIQJaHHSA CIECKTPUIHUX
peNeiiHO-KOHTAKTOPHUX CXEM, sIKi BKIIIOYAIOTh B cebe JeKilbKa JOTTUHHX
¢yuknin AND, OR, NOT.

3aBpanHs.

Hakpecnutun enexTpuyHi cXeMH 1 pO3pOOHUTH TMPOrpaMHd MOBOIO
AcemOmep mist koHTposnepa ADuC-841, ski peamizyroTh TOCTaBIEHI
3aBianHs. [lepeBipuTu npane3aaTHicTh mporpam Ha cteHi «Ilynsr ADuC-
841». Ilicns mepeBipku MPaBUIIBHOCTI HAKPECIEHHWX CXEM BHKIIAJadeM
3MIHCHUTH TIEPEBIpKY MPAaLE3aTHOCTI CXeM Ha pPeNeiiHO-KOHTaKTOPHOMY
crernai (puc. 1.1). TlopiBHATH ABa crocOOM peaitizaiii 3aBlaHb, 3HAWTH
CIiNBHI 1 BiAMIHHI Aetani. BinmoBimHiCTh MK OpraHaMu KepyBaHHs Ta
IHUKAI] peneiHo-koHTakTopHOTO cTeHny (SB1, SB2, SA1, HL1) i crenny
«[lymer ADuC-841» (SA1-SA8, VD1-VDS) 3anaeTbcs BUKIagaueM.

1. InnukaTop CBITUTHCS NPH HATHCHYTIN YEPBOHIH KHOIIII.

2. [HmuKaTOp CBITUTHCA TINBKHU MPH HATUCHYTHX 3€JICHIN 1 YepBOHI
KHOIIKaXx.

3. [HauKaTtop CBITUTBCA TiNBKM TIPM HEHATHUCHYTUX 3elleHid i
YEepBOHIN KHOIKaX.

4. lHmukaTtop CBITUTBCS TINBKM TIPU HATHCHYTIH YEpBOHINA 1
HEHATHCHYTIH 3€JICHI KHOIIII.

5. [HauKaTtop CBITUTBCS TPH HATUCHYTIH 3elieHii abo dYepBOHiiH
KHOIILII.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.

3BIT 3 JIaOOpPaTOPHOI POOOTH MOBHHEH MICTUTH THTYJbHUH JIUCT,
TeMY, METY JIabopaTOpPHOI pOOOTH, YMOBH 3aBJJaHb, CXEMH Ta IIPOTPaMu AJIs
BUKOHAHHS IMX 3aBAaHb. CXeMH MOXYTbh OyTH HakpeciieHi Bpy4uHy abo y
Oyab-sikoMy rpadiYHOMY peIakTopi.

KonTpoasbHi 3anutaHHsl.

1. TlosicHiTh NpU3HAUYCHHS MOEAHAHHS JIOTIYHUX (QYHKLIN B peneiHo-
KOHTaKTOPHHUX CUCTEMaX KEepyBaHHSI.

2. Slkumu 3acobamMM MOXXKHA peallizyBaTh pelelHUI 3aXHCT CHCTEM
KepyBaHHA?
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5 JABOPATOPHA POBOTA Ne8
PesieiiHO-KOHTAKTOPHI CCTEMH KepyBaHHS 3i 3MiHHOIO CTPYKTYPOIO

Meta: oTpuMaTH MPaKTHYHI HABUYKH CKIAQJAHHS EJIEKTPUYHHX
PENIeHHO-KOHTAKTOPHUX CXEM, fAKI peali3yloTh JACKiJbKa aIrOpUTMIB
poboTH.

3aBpanHs.

Hakpecnutu enexkTpuyi cxeMH 1 PoO3poOUTH MTPOrpaMH MOBOIO
AcemOmep mist kouTpormepa ADuC-841, ski peamizyroTh TOCTaBIEHI
3aBmanHs. [lepeBiputu nmpane3gaTHicTs mporpam Ha crerai «Ilymer ADuC-
841». Ilicns mepeBipKH MPaBUIIBHOCTI HAKPECICHHX CXEM BHKIIAJadeM
3MICHUTH TIEPEBIPKY MPAaINe3aTHOCTI CXeM Ha peNeifHO-KOHTaKTOPHOMY
creani (puc. 1.1). IlopiBHATH ABa crocoOu pearizailii 3aBIaHb, 3HAWTH
CIUIBHI 1 BiAMIHHI Aetani. BinmoBimHiCT, MK oOpraHaMu KepyBaHHs Ta
iHAMKanii peneiiHo-KoHTakTOpHOTO cTeHay (SB1, SB2, SA1, HL1) i crenny
«Iymer ADuC-841» (SA1-SA8, VD1-VDS8) 3anaeTbcs BUKIagadeM.

1. [amukaTtop  CBITUTbCA TNpU  HEHATHUCHYTIH  3eneHiil  abo
HEHATUCHYTil YepBOHI# KHOIILI.

2. [HquKaTOp CBITUTHCS TpPU HEHATHCHYTIH 3elleHil ab0 HAaTHCHYTIH
YEpBOHIM KHOTIIII.

3. B pexxuMi | iHIUKATOP CBITUTHCS, B PEXKHMI 2 — HE CBITUTHCSI.

4. B pexxuMi | iHTUKATOP CBITHTHCS NPY HATHCHYTIN 3€TeHI KHOIIIL,
B PEKUMi 2 — HE CBITHUTHCSL.

5.B pexumi 1 iHAMKATOP CBITHTHCS MpPU HEHATHCHYTIM YepBOHIH
KHOIIIII, B PEXKUMi 2 — HE CBITUTHCSL.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.

3BIT 3 J1aOOpaTOPHOI POOOTH MOBHHEH MICTHTH THTYJIbHUH JIUCT,
TeMY, METY JIabopaTOpHOI pOOOTH, YMOBH 3aBJjaHb, CXeMH Ta MIPOTPaMH JJIsI
BUKOHAHHS IMX 3aBAaHb. CXeMH MOXYTbh OyTH HakpeciieHi Bpy4uHy abo y
Oyab-sikoMy rpadiYHOMY peIakTopi.

KonTpoasbHi 3anutaHHsl.

1. TlosicHITP ~ TpU3HAYEHHS  PENCHHO-KOHTAKTOPHUX  CUCTEM
KepYBaHHS 31 3MiHHOIO CTPYKTYPOIO.

2. Slkumu  3acobaMu MOXKHa peaji3yBaTH BHKOHAHHS JIEKIITBKOX
ITOPUTMIB Y peJIeHHO KOHTAKTOPHUX cXeMax?
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6 JABOPATOPHA POBOTA Ne9

Peasnizanis esieMeHTIB maM’AITi B peJieliHO-KOHTAKTOPHUX CHCTeMax
KepyBaHHS

Mera: oTpUMaTH TPAKTUYHI HABUYKHU CKJIQJAHHSA CICKTPUYHUX
PENEeHHO-KOHTAKTOPHUX CXEM, SKi MOXYTh 3aXOJUThCS B JICKIIBKOX
CTIMKMX CTaHaXx.

3aBaanHs.

Hakpecnutun enexTpuyHi cXeMH 1 pO3pOOHUTH TMPOrpaMHd MOBOIO
AcemOmep mist kouTponepa ADuC-841, ski peamizyloTh TOCTaBIIEHI
3aBianHs. [lepeBipuTu npane3aaTHicTh mporpam Ha cteHi «Ilynsr ADuC-
841». Ilicns mepeBipku MPaBUIIBHOCTI HAKPECIEHHWX CXEM BHKIIAJadeM
3MIHCHUTH TIEPEBIpKY MPAaLE3aTHOCTI CXeM Ha pPeNeiiHO-KOHTaKTOPHOMY
crerni (puc. 1.1). IlopiBHATH nBa crocoOu peanizaiii 3aBlaHb, 3HAWTH
CIiNBHI 1 BiAMIHHI Aetani. BinmoBimHiCTh MK OpraHaMu KepyBaHHs Ta
IHUKAI] peneiHo-koHTakTopHOTO cTeHny (SB1, SB2, SA1, HL1) i crenny
«[lymer ADuC-841» (SA1-SA8, VD1-VDS) 3anaeTbcs BUKIagaueM.

1. B pexxumi 1 iHAMKATOp CBITUTHCS MIPY HATUCHYTIH 3€JIeHiN KHOMII],
B PEXKNMi 2 — IIPU HEHATUCHYTI YepBOHII KHOIIII.

2. B pexxumi 1 iHAMKATOpP CBITUTHCS MPU HATUCHYTIN 3€JIEHii KHOMIII,
B PEXXHMI 2 — IPY HATUCHYTIN YePBOHIH KHOIIIIL.

3. B pexumi 1 iHAWKATOp CBITUTHCA TPU HATUCHYTHX 3€JICHIN 1
YEPBOHIH KHOIIKAX, B PEXKUMIi 2 — IIPU HATUCHYTIH YepPBOHIN KHOTIIII.

4. [HmukaTop BMHUKAETHCS KOPOTKOYACHUM HATHUCKAHHSAM 3€JIEHO1
KHOTIKH, BAMHUKA€ETHCSI — KOPOTKOYACHUM HATUCKAHHSM Y€PBOHOT KHOIIKH.

5. B pexumi 1 iHIMKAaTOP BMUKAETHCS KOPOTKOYACHUM HATHCKAaHHIM
3eJIeHO1 KHOIKH, BUMHUKAEThCS — KOPOTKOYACHUM HATHCKAaHHSIM YEpPBOHOI
KHOTIKHM, B PEXHMi 2 IHJMKATOp CBITHUTHCS INpPH HATHCHYTIH 3€JeHid i
HEHATUCHYTil YepBOHiIl KHOMKAaX.

6. [HAMKaTOp BMHUKAETHCS KOPOTKOYACHUM HATHCKAHHIM 3€JIEHOI
KHOTIKH, BAMHKA€THCS — KOPOTKOYACHUM HATUCKAHHSM 3€JIEHOI KHOTIKH.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.
3BIT 3 J1aOOpaTOPHOI POOOTH MOBHHEH MICTUTH THTYJbHUH JIKCT,
TeMY, METY JJabopaTOpHOT pOOOTH, YMOBH 3aBJJaHb, CXEMH Ta MTPOTPAMH JIJIsI
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BUKOHAHHS IMX 3aBaaHb. CXeMH MOXYTh OyTH HakKpeclieHI Bpy4dHy abo y
Oyab-sKoMy rpadigHOMY pegaxTopi.

KonTposbHi 3anuTaHHs.

1. [TosicHIT, TpHU3HAYECHHA C€JIEMEHTIB IaM sATI B  peleiHo-
KOHTAaKTOPHHUX CUCTEMaX KEePyBaHHSI.

2. Ha3iTh 3aco0u i peanizallii €JeMEHTIB MaM’siTi B pEJICHHO-
KOHTAKTOPHHUX CUCTEMaX KEPyBaHHSI.
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Jomatox A
Ilepesiik yMOBHMX NO3HAYEHD €JIEMEHTIB eJIEKTPUYHUX CXeM

Tabmums A.1 — YMOBHI TT0O3HAYCHHS €JIEMEHTIB €IIEKTPUIHUX CXEM

($> Jlammouka

| v

[epemukau (KOHTAKT TEPEKHUTHHIA)

l . .
E KHormka, HOpManbHO BifKpuTa, 6e3 (ikcarii

L

| : o
Evs\ KHormka, HOpManbHO BiIKpUTa, 3 (iKcalieto

Knomnka, HOpManbHO 3akpuTa, 0e3 Qikcarii

m
NI TN

KHomnka, HOpMaabHO 3aKpuTa, 3 (PiKcalli€ero

Pene

T2

A2

Pesie yacy i3 3aTpUMKOIO HA BMUKAHHS

Pejie yacy i3 3aTpMMKOIO Ha BUMKHEHHS

A
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