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IHEPEIMOBA

MeTomu4HI BKa3iBKM MICTATh OMHC ITSTH JTAOOPATOPHUX POOIT 3
JTUCIIAIUIIHA «ABTOMAaTH3ALlIS TEXHOJOTTYHUX KOMIUIEKCIBY y
BIITOBITHOCTI 10 HaBYanbHUX 1u1aHiB OKP GakanmaBpis.

JlaGoparopHi poOOTH CHPUSIOTH PO3IMIUPCHHIO Ta 3aKPIIUICHHIO
TEOPETHYHUX 3HAHb 3 JUCHUIUIHA TPH BHPINICHHI KOHKPETHHX
NPaKTUYHUX 3aBJIaHb, PO3BUBAIOTH HABHYKHU BEACHHS CaMOCTIHHOI TBOPYOi
poboTu Ta mpodeciiiHi TKOCTI.

Y Joparky TONAHO TMeEpeiliK yMOBHHX IO3HAU€Hb CIIEMEHTIB B
CJICKTPOITHEBMATHYHHX CXEMaX, 10 BUKOPUCTOBYIOTLCS B 5 1abopaTopHiit
poOorTi.

Hns  crymentiB  cmeuianbHOCTi 141 —  EjekTpoeHepreTuka,
eJIeKTPOTEXHIKa Ta eJIeKTpOMEeXaHiKa OCBITHBOT mporpamMmu
«EnexTpomexaHiyHi CHCTEMH aBTOMATH3allii Ta EIEKTPONPHUBOM» YCixX
(hopM HaBYAHHSI.



5

1 JABOPATOPHA POBOTA Nel
3aMKHeHi cCcTeMH KepyBaHHS

Meta: 03HaHOMHTHUCH 13 CTEHIOM 3aMKHEHOI CHCTEMH PEeryITIOBaHHSI
PIBHS PiIVHU, BUBYUTH OCHOBHI €JIEMEHTH CTCHIY Ta iX MPU3HAYCHHSI.

KopoTtki TeopeTnuni BizomocTi

CTeHI CKJIAQJa€eThcsi 3 TPHOX OCHOBHHX OiyokiB (pucyHok 1.1):
perynsaTopy, o00’€KTy KepyBaHHS Ta JaBaya. KepyBaHHA TIporiecoM
BiIOYBa€ThCS 3a JIOMIOMOTOI0 MiKpomporecopHoro perynsitopa MIK-127,
KM Mae 3BOPOTHIM 3B’sI30K Bij nmaBada. O0’€KT KepyBaHHs SBJISE COOOIO
BEPTHKAIILHO PO3TalIoBaHy TpyOKy 3 moxinkamu Bix 0 mo 100, a Takox 6ak
3 PIAMHOIO, sSIKa TPAHCIIOPTYETHCS 3a JOIMOMOTOIK Hacocy. Y TpyOIri
BCTaHOBJICHO J]aBay, 10 MMOCKIAe iHPOPMALIiI0 Ha PEryasTop MPO KUTbKICTh
piauau. 1IBUAKICTH 3aNIOBHEHHSI TPYOKH 3aJIC)KHUTH Bijl JBOX MapaMeTpiB:
CTYIIEHIO BIJIKPUTTS 3allOpHOI apMaTypH, SKa BIAMOBiTa€ 3a BHUTIKaHHS
piauHu 3 TpyOKHM 10 Oaky, Ta CUTHANY, IO MOJAEThCs Bia AaBada Ha MIK-
127, a Big ocTaHHBOrO Ha Hacoc. Skmo Tpeba MATPUMYBATH IEBHHUH
piBeHb piuHM y TpyOIIi, JaBad IMOAA€ CUTHAI HAa PETYISATOP, SKHUH BMUKA€E
HAcOC Ha MEBHUH Yac 3 TEBHOIO IOTYXKHICTIO. SIKIIO 3amopHa apmarypa
MK OakoM Ta TPYOKOI 3aKpWTa, pEryjasTop BUMHKAaE€ HAcOC MpH
JIOCSITHEHHI 33/1aHOTO PiBHS TA OYIKy€ Ha HACTYITHE 3aBIaHHS.

y/ |

0o exkm -

Pezuynamap

[fabay

Pucynok 1.1 — CTpykTypHa cXxeMa CTeHAy PEeryJIIOBaHHS PiBHS PiHMHU
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IToToYHe 3HAUEHHS
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Pucynok 1.2 — ITanens MIK-127

Ha pucynky 1.2 npencrasneno nanens MIK-127. IloToune 3HaueHHA
KIMBKOCTI piamHA y TpyOIi mokazaHo Ha maHem y mom «[lapamertpy.
3HavyeHHs 3aBAaHHS, SKE BCTAHOBJIIOETHCS KOPHCTYBadeM, BKa3aHO y IOJII
«3aBnanas». PiBeHp CHTHaNy, IO IMOJAETHCS HAa HACOC BKA3aHO y IO
«Buxiny». KHoKM KepyBaHHS y aHil poOOTI HE BUKOPUCTOBYIOThCS.

BuxonanHust 1a06opaTopHoi podoTH.

ITepen mouaTkoM BHKOHAaHHS JabopaTopHOi pOOOTH HEOOXiIHO
03HAOMUTHCH 3 TEOPETUIHUMH BIJIOMOCTSIMU Ta €IeMeHTaMu cTeHay. [Ipu
BUKOHAHHI J1abopaTOpHOi POOOTH HEOOXiMHO TPUIEPKYBATHUCH IPABILI
TEXHIKH Oe3IeKu.

ITicist oTpuMaHHs 3aBIaHHS BiJ BHKIIajadya, HEOOXIJIHO YBIMKHYTH
CTCHJ, NOIEPeAHbO A €IHABIIM HOTr0 1O Mepexi. 3a JONOMOro
NOTEHIIOMETPY, IO 3HAXOAUTHCS MOPS 3 MaHesuto peryisropa MIK-127,
BCTaHOBHTH 3HAYCHHS 3aBJIaHHSI.

Perynatop MIK-127 aBTOMaTH4HO Ma€ BHUKOHATH MIPOTpamy,
pe3yabTaToM SIKOi MOBUHHI OyTH OHAKOBI 3Ha4eHHS Ha noisix «Ilapamerpy»
Ta «3aBaHHM». BuXigHa BelWuYMHA TIPW BiANpailoBaHHI mporpamu Oyje
NOCTIMHO 3MiHIOBaTHCh. [lepeBipky poOOTH CTEHIy BHKOHYIOTH HIISXOM
MOPIBHSHHS Ppe3yNbTaTy, SKHA TIOKa3aHO Ha pErynaropi (3HaueHHS



«ITapametrp») Ta mominkum Ha TPYOIi 3 piauHOM. SIKIO 3HAYEHHS
CIIIBIIAIal0Th, IIporpamMa TMpaifoe KopekTHO. IleBHI HecHmiBHamiHHSI
Pe3yJIbTaTiB MOXJIMBI Yepe3 HETOYHICTh TOKa3HUKA JlaBaya, 110 MOB’SI3aHO
3 HOTO (pi3MYHUMHU BIACTUBOCTSIMH.

3aBaaHH.

Hapuntrcs 3MiHIOBAaTH BXiTHI TMapaMeTpH 3aMKHEHOI CHCTEMH
peryioBaHHA piBHA piauHU. J[aTh OIIHKY, K 3MIHIOETHCS POOOTa CUCTEMHU
IPY Pi3HUX BX1THUX Ta BUXIAHUX MapaMeTpax.

3mMicT 3BiTY 3 1a00paTOpHOi POOOTH.

3BIT 3 JIaOOpaTOpPHOI POOOTH MOBHHEH MICTHTH THUTYJIBHUH JIUCT,
TeMy, MeTy J1abopaTopHOi poOOTH, CTPYKTYpPHY CXeMy CTEHAY, 3HIMOK
CTEH/Ty 3 ITiITUCaMH €JIEMEHTIB Ta BUCHOBKH.

KouTpoabHi 3anuranHs.

1. [Tpunnun poboTH CTEHY.

2. lIlo € 00’ekTOM KepyBaHHs?

3. SIkuM YMHOM BHKOHYETHCS PEryJIIOBaHHS BXiAHUX NapameTpis?

4. SlkuM YMTHOM BHKOHYETHCSI PETYJIIOBaHHS BUXIIHUX TapaMeTpiB?

5. lllo BIUIMBa€E Ha HETOYHICTh PE3YJIbTATY?

6. 3aBasxu yomy perymarop MIK-127 BukoHye kepyBaHHSI HACOCOM
JUTSL T ITPUMAaHHS 33/1aHOTO PiBHS PiuHU?

7. Ha sikoMy NpHHIUIT 3aCHOBaHO poOOTY naBaya?
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2 JABOPATOPHA POBOTA Ne2

IIporpamHo-anapaTuuii komiieke «ADUC — MatLaby

MeTa: O03HaHOMHTHCH 13 TpOTrpaMHO-alapaTHUM KOMILIEKCOM
«ADUC — MatLaby, 3100yTH HaBUYKH PETYJTFOBAHHS BHXiTHUX KOOPAUHAT
3a JIOTIOMOTOI0 ITyJIbTa KEPyBaHHS.

KopoTtki TeopeTnuni BizomocTi.

IIporpamHo-amapaTHuii KOMIUIEKC — II¢ Ha0Iip TEXHIYHHX Ta
MPOrpaMHUX 3ac00iB, MPAIIOIOYUX CIIJIBHO JJIi BUKOHAHHS OJHIET YU
JIEKITbKOX TIOIOHMX 3a/1a4.

B naniii mabopaTopHiii poOOTI BHKOPUCTOBYETHCS MPOTPAMHO-
amapaTHUN KOMIUIEKC, SIKUH CKJIaJa€ThCs 13 MyJibTa, SIKAH peajli3oBaHO Ha
6a3i koutposepa ADUC841 (cmpoieHa HMPUHIKMIIOBA CXeMa IMOKa3aHa Ha
pucynky 2.1) ta cremiagbHo po3pobienoro 6imoka Matlab, mo mo3Bossie
3’€[JHaTH 30BHILIHIA TpHCTpiii 13 cepemoBumeM Simulink MatLab
(pucyHok 2.2).

+2.9V 5V

R% R% ;% Rﬁa% Rﬁ;% RB%
PIO PLT PL2 P13 PL& Pl5 Pl PL7 |

SAl VDL

P2.0 P00
SA2 VD2

21 P01
SA3 VD3

po2 P02 —ﬁ—‘w»—
Sa4 VD4
S5 % ADUC841 49 W

P2.4 P04
SA6 VD6

P25 P05
SA7 VD7

P26 Pos——§—wv—
SAB VI8
P2.7 P07 @ VWA
RxD TxD

Converter K—> USB

Pucynok 2.1 — CnpomieHa NprHINIIOBA CXeMa ITyJIbTa
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Minxaouyenns nyabta ADUC 10 cepenouma MatLab.

BukopHCcTOBYIOYHM TpOrpamy, CTBOpeHy B cepemoBuini MatlLab
HaJIarOJKYETHCS 3B’ SI30K 13 MybToM KepyBanusa ADuC.

Hdns  wporo motpiOHO  Bimkputu  «/ucmerdep  ycTpoHcCTB»
(pucynok 2.3), posropaytu «Iloptel (COM u LPT)», mix’emnatu mysbT
ADUC i Buznauntu COM- mopt, 10 SKOro BiH IIia’ €IHABCAL.

5
=8 fAucnetuep ycrpoiice [ =1 é}

@aiin  [Jeiictene Bua  Cnpaeka
=@ E|Hm = E &S
4 = Diemon

+ o DVD u CD-ROM guckoeoge!

- g IDE ATA/ATAP] koHTpOANEREI

3 3 Batapen

- Bl Bugeoagantepel

> g ANCKoBBIE yCTpOiicTBa

- -# 3BYKOBBIE, BWAED W UrPOBBIE YCTPORCTES

s 22 Knaeumatypel

- 1M Komnetotep

.. § Kowrponneps: USB
- Monutope

m

s B MBILLK 1 MHBIE YKa3BIBAMILME YCTROACTEE
4 75 Nopre (COM u LPT)

757 USB Serial Port (COM3)
--'5F CTaHaapTHEIR NocneAcsaTenEHEIR NOPT No coeanHennto Bluetooth (COMS)

‘? CTaHgapTHBIi NoCNeA08aTENBHBIA NOpT No coeguHeruto Bluetooth (COMB)
- 2} Mpoueccopar

v e’ Paguomogynu Bluetooth

a &F Cetesbie agantepsi

- F Dell Wireless 1701 80211b/g/n 22

%3 Realtek PCle FE Famnily Controller 22

- I&¥ VirtualBox Host-Only Ethernet Adapter B
¥ Agantep muHn-nopTa enpryanexore WiFi Microsoft

:_} ¥etpoiictea Bluetooth (anunoid cetw)

'.i-.' ¥etpoiicTeo Bluetooth (npotokon RFCOMM TDT)

- JM CucTemHmie veTnniicTrRa

Pucynoxk 2.3 — Bikno «/lucnieryepa ycTpoicTB»

B ocnoBHoMy BikHi cepenosumia MatLab (pucynok 2.4) Ttpeba
BKa3aTH IUIAX 110 (aiiaa «com_recv3y, mo 3Haxoauthes B mamili ATK.

4\ MATLAB R2012a

File Edit View Debug Desktop Window Help

NS $2B2¢ Y20 ICurrentFo[deg D:\MeTtoanyHi Brasiskn\ATK v U EQII
Shortcuts (2] How to Add (2] What's New

Pucynok 2.4 — Bikno cepenosuma MatLab
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Haui uepe3 cepenosuiie MatLab Binkpusaerbcst mokymeHT «Lab 2»,
mo posramoBanuii B mamii «ATK». Momens Simulink mokazana Ha
PHUCYHKY 2.2.

Buxonu 6moxky Commutator R1-R8 BiamoBinaroTh MOTEHIIIOMETPaM;
SA1-SA8 — tymbnepam; Bxoau VD1-VDS BinnoBigaoTh CBITIOAI0AAM.

B mopeni — mabioHi, sl HA0YHOCTI POOOTH, BUXOAU 3 TyMOJIepiB
mia’eqHaH] 0 BXOOIB CBITJIOAIOMIB.

VY Bigkputiii momeni Simulink moaBifiHMM HATHCKaHHSM Ha OJIOK
«Commutator» BiIKPUBAEThCS BIKHO, Y SIKOMY BBOIUThC HoMep COM -
MOPTY, BU3HAYEHOTO PaHIlIIe.

-
E Function Block Parameters: Function-Call Suls...

Subsystem (mask) &

Parameters

m

Com port

5

[ OK ” Cancel H Help Apply

Pucynok 2.5 — Bikno st BBogy HOMepa COM - TOpTY 10 SIKOTO TMiJ € THAaHUI ITyIbT

Jns  3amycka wopeni HEOOXiTHO HATUCHYTHM KHONKy «Start

simulationy» » .
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3aBaaHH1.

B Scope noka3zani napameTpu:
- uepBOHa JiHis — BXigHuii mapamerp d; d = 10(R2 — 5);
- JKOBTa JiHisg — BXigauii mapamerp a(t); a = 20(R1 - 5);
- (biomeroBa JiHis — BuXimHuii mapamerp b(t);
- OnakuTHA JiHig — BUXiHUIA mapametp C(t).

a(t) b(t) c(t)

K1 K2
—P == | g == SEEE—
s s
Transfer Fcn Transfer Fcn1

Pucynok 2.6 — CriporieHa CTpyKTypa MoJielti 00’ €KTa KepyBaHHs

1. ITonoxxenns R1 BcTaHOBUTH PiBHUM 5.

2.3a pomnomororo R2 BcranoButn 3Hauenns d = dl1 3rigHO
iHauBiMyanpHOro 3aBaaHHs (Tabmuis 2.1). 3poOMTH 3HIMOK OTPHUMaHUX
rpadikis.

Tabmuis 2.1 — [ani 1yiss BUKOHAHHS 3aBJIaHHs, 3T1IHO BapiaHTYy.

Bapianr | 1 2 3 4 5 6 7 8 9 10

di 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

d2 20 | 25 | 30 | 35 | 40 | 45 | 50 5 10 | 15

3. IlepeBect SAL B momoxkeHHS «1».
4. 3mintoroun a(t) 3aivicauty cymimenns (£2%) c(t) 3 d.

5.3a pgomomororo R2 BcranoButum 3HaueHHs d = d2 3rigHO
iHnMBiNyanbHOro 3aBaaHHs (Tabmuns 2.1). 3poOMTH 3HIMOK OTpPUMaHUX
rpagikiB.

6. IToToputn TyHKT 4 s HOBOro 3HaueHHs 0. 3poOuTH 3HIMOK
OTpUMaHHX Tpadikis.
7. 3yNMHUTHU NPOLIEC MOJICIIIOBAHHS.
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3mMicT 3BiTY 3 1a00paTopHOi pOOOTH.

3BiT 3 1abopaTopHOi pPOOOTH TMOBMHEH MICTUTH TUTYNBHUH JIHCT,
TEMy, METy JiabopaTopHOi poOOTH, 3HIMOK OTpHUMaHuX TrpadikiB Ta
BHCHOBKU.

KonTposbHi 3anuTaHHs.
1. Jle MoxyTh OyTH BUKOPHCTaHI MTPOrpaMHO-anapaTHi KOMITIEKCH?

2. Slxuit npuHIMI pOoOOTH cXeMu?
3. SIkuM YMHOM pEryIIOI0ThCS BUXIIHI MapameTpu?
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3 JABOPATOPHA POBOTA Ne3

3amMKHeHi cucTeMH KepyBaHHS 3 B3a€EMO3B’I3aHUMHU KOOPIAHHATAMH

Merta: 03HaOMHTHCH 13 3aMKHEHHMH CHCTEeMaMH KEpyBaHHS 3
B33a€MO3B’13aHUMHU KOOPJUHATAMHU.

Kopotki TeopeTrnyni Bitomocri.

B npawniii  maGopatopHiii poOOTI BHKOPUCTOBYETBHCS MNPOTPAMHO-
anapaTHUN KOMIUIEKC, SIKUH CKJIAJA€ThCs 13 MyJIbTa, SIKUH peajli3oBaHO Ha
6a3i koutposepa ADUC841 (cmporeHa CTpyKTypHa CXema IOKa3aHa Ha
pucynky 3.1) ta crerianbHO po3pobienoro 6isoka Matlab, mo mo3Bossie
3’€[JHaTH 30BHILIHIA TpHCTpiii 13 cepemoBumeM Simulink MatLab
(pucynok 3.2).

Fop. ‘ Ijl?
(FE)
! ./
Xon. /F;E\
‘ 4
12 3 5 4 6 7 8

Prcynok 3.1 — CrpykTypHa cXeMa 3aMKHEHOI CHCTEMH KepyBaHHS TEeMIIepaTypH Ta
TUCKY PIAWHU
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Miakmovenns: myabta ADUC 10 cepenosuma MatLab.

Yepes cepenopuie MatLab Binkpusaerbest mokyment «Lab_3», mo
po3ramoBanuii B mamii «ATK». Ilporpama nokymeHTa MOKa3aHa Ha
PpUCYHKY 3.2.

IMonsitinnM HaTHCKaHHAM Ha 010K «Pult ADUC841y» BigkpuBacThCs
CXeMa I[bOTO0 OJIOKY.

Busnauaemo COM — nopT, 710 SIKOTO i1 €IHAHUH MyJIbT.

V Bigkpuriit Mogeni Simulink moaiiiHuM HaTHCKaHHSAM Ha OJIOK
«Commutator» BiIKPUBAEThCS BIKHO, Y SIKOMY BBOIUThC HoMep COM -
MOPTY, BU3HAYCHOTO pPaHillie.

3aBnanns.

1. BcranoButu 3Hauenus Py, P. T, Q, 3rimHo BapianTy (TaOnuis
3.1) 3a monomoroto pesuctopie R5, R6, R7, R8 BixnosiaHo.

2. BcranoButu 3a momomoror0 R3 3HadeHHS 3a1aHOi TeMIepaTypH,
mo mopiBHIOE 25° C, a 3a momomoror R4 3HadeHHs 3amaHoi CyMapHOI
MUTTEBOT BUTPATH, IO J0piBHIOE 0,6 1M°/c.

3. 3minrotoun monoxeHHs pesuctopiB R1, R2 mocartu piBHOCTI
peanbHUX 3HA4YCHb TEMIIEpaTypu Ta BUTPAaTH 3HAYEHHIM, IO 3alaHi
(cymireHHs ¢ioneToBoi JiHii 3 )K0BTOO Ha rpadikax 010Ky SCOpe).

4. BcranoButu 3a nomnomMororo R3 3HaueHHs 3a7aHOl TeMIEpaTypH,
o aopieHioe 40°C Ta moBTOpUTH 11.3.

5. BcranoButn 3a pomomororo R4 3naueHHs 3amaHoi cymapHOl
MUTTEBOT BUTPATH, IO AOPiBHIOE 1,2 am/c Ta TIOBTOPHUTH T1.3.

Tabmurs 3.1 — Jani ;yis BUKOHAHHS 3aBIaHHS, 3T1THO BapiaHTy.

BapianT T, T, P, P, T, Q.
1 15 50 1 0,8 30 0,3
2 20 55 1,2 1 35 0,5
3 10 60 1,4 1,2 25 0,4
4 15 65 1,6 1,4 40 0,6
5 20 50 1,8 1,6 45 0,3
6 15 55 1 0,8 25 0,5
7 20 60 1,2 1 30 0,4
8 10 65 1,4 1,2 35 0,6
9 15 50 1,6 1,4 25 0,3




IIponoskenus Tabmui 3.1

BapianT T, T, P, P, T, Qs
10 20 55 1,8 1,6 40 0,5
11 15 60 1 0,8 45 0,4
12 20 65 1,2 1 25 0,6
13 10 50 14 1,2 30 0,3
14 15 55 1,6 14 35 0,5
15 20 60 1,8 1,6 25 0,4
16 15 65 1 0,8 40 0,6
17 20 50 1,2 1 45 0,3
18 10 55 14 1,2 25 0,5
19 15 60 1,6 14 30 0,4
20 20 65 1,8 1,6 35 0,6

3mMicT 3BiTY 3 1a00paTOpHOi pOOOTH.

3BIT 3 JIaOOpaTOpPHOI POOOTH MOBHHEH MICTUTH THUTYJIBHUN JIHCT,
TEMy, METy JiabopaTopHOi poOOTH, 3HIMOK OTpHUMaHuX TrpadikiB Ta
BHUCHOBKH.

KoHnTposabHi 3anuTaHH.

1. Jle MOXyTh OyTH BHUKOPHUCTaHI 3aMKHEHI CHCTEMH KEpyBaHHS 3
B3a€MO3B’I3aHUMHU KOOPIUHATAMH?

2. SIxkuit IpUHIATI POOOTH CXeMHu?

3. SIkuM YMHOM PETYIIOIOTHCS BUXIIHI TapamMeTpu?
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4 JABOPATOPHA POBOTA Ne4
MikponpouecopHuii peryasitop MIK — 127

Merta: 3100yTr HABUYKH POOOTH 3 MIKPOIIPOIIECOPHUM PETYIATOPOM
MIK-127. HaBuntucs manaromkysatu MIK-127 nns Bu3HadeHoi 3amadi.

Kopotki TeopeTrnyni BitomocTi.

Apxitektypa perymsitopa MIK-127 3abe3nedye  MOXKIUBICTH
aBTOMAaTHYHO a00 BPY4YHy BMMKATH, BHMHKATH, IIEPEMHKATH Ta
peKoH(IrypyBaTH KOHTYpH PpETYJNIOBaHHS, HE3alIeXKHO BiJg  piBHSA
ckIagHoCTi iX cTpykrypu. MIK-127 mae 3acobu omepaTuBHOTO KepyBaHHS,
10 PO3TAIIOBaHI Ha TIepeIHIN maHeni peryasTopa (pucyHok 4.1). 1i 3acobu
JO3BOJIAIOTH BJIACHOPYY 3MIHIOBATH PEXUMH POOOTH, BCTAaHOBIIOBATH
3aBJJaHHA, KCPYBATU IMPOLUECOM BHUKOHAHHA MPOTrpaMH, KOHTPOJIIOBATH
CUTHAJIH Ta BiAOOpaXaTh MOMUIIKH.

— p—

4 MIKPOA MIK 127

NAPAMETP
INT
3ABAHH9

n ny Py ¢y

Pucynok 4.1 — ITanens peryasropa MIK-127

3aBaaHHs.

Bu3HaunTH peakiiiro CHCTEMH Ha CHT'HAH 30ypEeHHS Ta KEPyBaHHSI.

3HATH XapakTEepUCTUKU 3a JONOMOro ImdpoBoro ocuuiorpaga
OWON PDS5022S (pucynok 4.2). 3podutu oLiHKy poOOTH CHCTEMH.
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Pucynok 4.2 — Hudposwuii ocuunorpag OWON PDS5022S
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PucyHok 4.3 — Opranu KepyBaHHI Ta iHIUKAIi] NepeHbOi MaHeti ocuuorpada.

=

RUN/STOP.
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Ilepen moyaTkoM BHMIipIOBaHL WiAIMKHITH NpWiIam 10 DKEpela
kuBneHHs 220B. Bwmwukanas ocrmmiorpadga  3mMIHCHIOETHCS  KHOIKOIO
«POWER» Ha BepxHiil yacTuHi Kopiycy npunany. [Ipy BMUKaHHI puiiajg
NPOBOJMTH CAMOCTIliHE TeCTyBaHHS, Ha IUCILIE] 3’ ABIA€TbCsA Hamuc «Press
any KeyEnter the Operating Modey, mo o3Hagae HeoOXiqHICTh HATUCHEHHS
OyIb-sIKOi KHOTIKH /ISl BXOMY Y pexxuM pobotu. Y Tabmmmi 4.1 HaBeneHO
NepeNik OpraHiB KepyBaHHS Ta iHAMKAalii MepeJHbol MaHem ocuuiorpada
(pucynok 4.3).

Tabmurs 4.1 — Ilepenik opraHiB KepyBaHHS Ta iHAMKAII] MepeTHbOL
naHeni ocuuiorpada

Ilo3na-
YCHHJA

[IpuzHauenus

Knonku menro QyHKIin

Kunonku Bubopy mento kopurysarus (F1 — F5)

Po3’em st komrieHcarii nmpooHuKa (puc. 1.3)

KepyBanus BepTuranpHO0 crcteMoio (5 V...5mV)

Bxiani po3’emu (CH1, CH2)

KepyBaHHs ropr30HTaIBRHOIO cucteMoro (Position)

N[OOI WIN(EF

TpurepHuii KOHTPOJIb

[epenik eneMeHTIB Ul HAJAIITYBAaHHS BHMIPIOBAIBHOTO KaHATY
HaBeACHO y Ta0wmii 4.2.

Tabmums 4.2 — Ilepemik  ejeMeHTIB Ui HalAlITyBaHHS
BUMIPIOBaJILHOTO KaHAITY
MeHw | YcTaHOBKH Onmc
Tun AC Pexxum 3akpuToro Bxomy, OJOKyBaHHS BXOIY
BXOJTY 3a MOCTIHHUM CTPYMOM;
DC Pexxum BiIKpUTOrO BXOTY.
Kanan OFF Kanan BUMKHEHO;
ON Kanain yBiMHEHO.

IIpobnuk | 1X [IpoOHUK Mae cmiBmagaTd 3 KoediieHToM
10X rocabJaeHHsT TPOOHUKA 3 METOI0 KOPEKTHOTO
100X 3UATYBaHHS BEPTUKAIBHOT PO3KOPTKH.
1000X

IaBepcis | OFF BinoOpakeHHs MoYaTKOBOT OCIAIOTPAMU;

ON BwmukanHsst iHBepCii.
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Jnst ycraHoBKH THIy BXoAy HaTtucHITH KHONKY «CH1 MENU», mns
BukIuKy MmeHto «CH1 SETUP».

HatucHite kHOnKy F1 MeHIo i BCTaHOBITH THI BXOLY 3a 3MiHHUM
ctpymom (AC), npu 1bOMY OJOKYBaTUMYTBHCSI KOMIOHEHTH MOCTIHHOTO
ctpymy. IIpu Bubopi tury Bxoxy 3a moctiitanM ctpymom (DC), Bin Oyne
BIIKPUTHM [UISI YCiX KOMITOHEHTIB IMOCTIHHOTO 1 3MIHHOTO CTpyMy, IO
MICTSTBCS Y TOCTIKYBaHOMY CHTHAJII.

Jns yBIMKHEHHSI KaHaTy HaTHCHITH KHONKY F2 i BctaHOBIiTE «ONY,
IUTst BUMKHEeHHA KaHaimy «OFFy.

Hdns  BimoOpakeHHs OCHWIOTPaMH CUTHAIY Yy  TPaBHILHOMY
MacmTabi HeoOXiHO HamamTyBaTH Koe(illieHT mociadlieHHs MPOOHUKA Y
MEHI0O HalallTyBaHb BUMIpIOBaIbHOro KaHaimy. Ilpu BukopucTaHHI
npoOHuka 3 mocnabnenHsM 1:1 HeoOXxigHO BuOpatu ycraHoBky 1X. Jlns
uporo y wmento «CH1 SETUP» naruckaemo kHomky F3 «Probe» i
BCTaHOBITIOEMO KOe(iIli€HT MOCcIabIeHHS MPOOHUKA.

InBepcis ocummorpamMu — 1e mMoBOpOT ¢aszu ociuorpamu Ha 180
rpaayciB BiTHOCHO JiHil 3 MOTeHIianioM 3emiti. Jisi BUKOpHCTaHHS i€l
¢yukmii y mento «CH1 SETUP» natuckaemo kHomky F4 «Invertedy» i
BcraHoBIoeMo «ON» amst yBiMkHEeHHs iHBepcii, «OFFy, skimo iaBepcis He
BUKOPUCTOBYETHCS.

3mMicT 3BiTYy 3 1a00opaTopHOi podoTH.

3BIT 3 JIaOOpPaTOPHOI POOOTH MOBHHEH MICTUTH THTYJbHUH JIUCT,
TeMy, MeTy JabopatopHoi pobotu, rpadiku 3 ocuunorpada Ta ix
HOSICHEHHSI, BUCHOBKH 3 JJaOOpaToOpHOI poOoTH.

KonTposabHi 3anuTanHs.

1. [osicHUTH TOPSAOK il JUIs MiJKIIOYCHHS Ta BHMIPIOBaHHS
MEBHOI eJeKTPUYHOI BenmnyuHU IudpoBuM ocimmorpagom OWON PSD
5022S.

2. TTosicHUTH SIK BWU3HAYUTH BUMIpPIOBAHE 3HAYEHHsI BEJIMYHMHU 32
nanuMu uugposoro ocunorpaga OWON PSD 5022S.

3. llosicauTy  sIK 3MIHIOBAaTH TOPU3OHTAIBHE Ta BEPTUKAJIbHE
MIOJIOXKECHHST BUMIPIOBAHUX CUTHAIB.

4. [TogcHutH [OCJIIIOBHICTD i IS HaJallTyBaHHS
BUMIipIOBaIbHOrO KaHaiy mudposoro ocuminorpaga OWON PSD 5022S.

5. TNosicHUTH BILTHB CUTHAITY 30ypeHHS Ha PEaKIlilo CUCTEMH.

6 .ITosicHUTH BIUTMB CUTHAITY KEPYBaHHS Ha PEAKIIil0 CHCTEMH.
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5 IABOPATOPHA POBOTA Neb

IueBMaTHYHMIT MaHinyaTOP

Meta: 3100yTH HaBUYKH POOOTH 3 MTHEBMATUYHUM OOTaTHAHHAM Ha
0as3i npomucioBoro pobora MII-9C.

KopoTki TeopeTnuni BizomocTi.

[THeBmMaTHKa — 1e 007acTh TEXHIKH, IO BHKOPHUCTOBYE CTHCIE
noBiTpst. TouHime, cTHCIE MOBITPS BUKOPUCTOBYETHCS IS BUKOHAHHS
MEXaHiIgYHOi poOOTH — TOOTO AJISI 3MIKCHEHHS TIepeMillleHHs Ta (OPMyBaHHS
3ycwiiis. 3ajavero MMHEBMAaTHYHUX IIPHBONIB € TIEPETBOPEHHS EHeprii
CTHCJIOTO TOBITPS Y PYX.

IIpomucnosuit podor (IIP) — me cramionapHa abo mepecyBHa
aBTOMAaTHYHA MallWHa, 1[0 NpPU3HAYeHa Ui BUKOHAHHS y BUPOOHHYIOMY
MpOIIeCi MEePeCyBHUX Ta Kepyrouux (yHKINH, IS 3aMiHM aHAJIOTIYHUX
GyHKUOIH JIOAMHM TP TepecyBaHHI mpeaMmeTiB  BuUpoOHuuTBa. [IP
CKIIQIA€ThCS 3 BHKOHYIOUOTO MPHCTPOI0 Yy BUTIAAI MaHImynsTopa (Mmae
JIEKLIbKa CTYIEHIB CBOOOAM) Ta IPUCTPOIO KEPyBaHHSI.

T2
OO0 O0OQ0g= 0O

~ —-® | °

./ \../
P \\3 s

Pucynok 5.1 — IIpunmmmnoBa cxema npomucioBoro pobora MII-9C
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Ha pucynky 5.1 moka3aHO TPHHIHMIIOBY CXeMy IPOMHCIOBOTO
pobota MII-9C, ne 1 — maHIimymsITOp; 2 — MyABT PYYHOTO KEPYBaHHSI; 3 —
3’eIHyBaJbHI Kaleni; 4 — cTaHWHA; 5 — BY30J MiATOTOBKH MOBITps; 6 —
KOMIIPECOp.

Kowmmpecop 3abesmedye momady MOBITPS Y HEOOXITHIN KiTBKOCTI.
Byzon migroroBku moBiTps 3abe3medye peryaioBaHHS THCKY, MOJATy
MOBITPSI Ta 3Ma3KW y MHEBMOLIIHAPH. B MaHimynsaTopi Ha KOXXHUH pyX
BCTQHOBJICHO EJICKTPOITHEBMATUYHHUI KJamaH 3 JApoceleM Ui 3MiHM
MBUAKOCTI  pyXy.  EnekrpomHeBMaTHyHAa  cXeMa  MaHImyJsiTopa
npecTaBieHa Ha PHCYHKY 5.2 (YMOBHI NO3HAYeHHS EJIEMEHTIB CXEMH
npeacrasieHo y Jonatky A).

[TpuHIUIT pOOOTH EIEKTPONHEBMATHYHOT CXEMHU.

Ilpu HaTUCKaHHI KHONKKM S1 TOJAETHCS KUBJICHHS Ha MaHIMyJSATOP.
[Mepemukau S2 BigmoBiJae 3a pyX pyKH MaHiIlyJasTOpa Briepe/Hazal, S3 —
Bropy/BHm3, S4 — moBepTaHHA JiBopyd/mpaBopyd. KHomnka S5 Bimmosimae 3a
poboty 3axBary. [Ipu 3MmiHi MOTOKEHHS TIEBHOTO TIepeMHUKada BiI0OyBaeThCS
MoJiaya JKUBJICHHS HA BiJMOBIJIHUN ENKTPOITHEBMATUYHUN PO3MOAUILHUK.
e npumytrye octaHHi 3MIHHTH CBOE TIOJIOKEHHS, THM CaMUM 3MiHUBIIA
HamnpSAMOK PyXy TOBITps. 3aBASKH 3MiHI HampsAMKy pyXy HOBIiTps
BiZIOyBaeThCSI BHCYBaHHS a00 BTATYBAaHHs INTOKY HWIIHAPY, HaA SKUM
BiZIOyBa€ThCsI KEPYBaHHS B TICBHUH yac.

OmyckaHHs, TiOHOM Ta TMOBEPTAaHHA PyKH  MaHIMyJIsTopa
BUKOHYEThCS 3a JIOTIOMOTOH) IMTHEBMOIIMIIHAPIB JIBOCTOPOHHBOI Jii. Pyka
MaHiMmyJIsTOpa MPU3HAYCeHa JJIs BUCYBAaHHA 3aXBaTy B poOOYy 30HY. 3axBar
pyKH poOoTa NpH3HAYSHWH Ui B3STTS, NEPECYyBaHHS Ta BCTAHOBJICHHS
netaii. 3BOPOTHIM XiJ NOPIIHS 3axBaTy 3a0e3MedyeTscsi 3BOPOTHOIO
HPY>KUHOIO.

3aBaanHs.

O3HAlOMHUTHUCH 3 TEOPETHYHUMH BiJJOMOCTSIMH. BUKOHATH omepariiro
nepecyBaHHs JeTaal 3 OJHi€l IMO3uIil B IHIIY, BHUKOPHCTOBYIOUH
nepeMuKaui IyJIbTy pyYHOT0 KepyBaHHS npoMuciioBuM podotom MII-9C.

3micT 3BiTY 3 J1aGopaTOpHOI podoTH.

3BiT 3 naboparopHOi poOOTH TMOBHMHEH MICTUTH THUTYJIBHHH JIHCT,
TeMy, MeTy Ja0opaTopHOi pOOOTH, ENEKTPONHEBMATUYHY CXEMY
MaHIIyJIATOPa, KOPOTKUH OMHC CXEMH , BACHOBKH 3 J1a00OpPaTOPHOI poOOTH.
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Hasap / Bnepeg Bhus / Bropy Bnpaeo / Bniso 3axeat
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Hasag  Bnepeg Bhua Bropy Bnpaeo Bniso 3axear
PucyHnok 5.2 — EnexTponHeBMaTHYHA CXeMa MaHIiITyJIaTOpa

KouTpoabHi 3anutaHHs.

1. IlpomucnoBwmii poOOT, HOTO MPU3HAYECHHSI.

2. Ckiybku cTyIeHiB cBo0oau Mae MaHinyssitop MIT-9C?

3. SlkuM YMHOM BiIOYBAETHCS KEPYBaHHS MaHIMyJIATOPOM?

4. lnsi 4yoro BUKOPHCTOBYETHCS CHUCTEMa IIJATOTOBKH IOBITPS Ta
KoMIpecop?

5. JInst 4oro y MHEBMAaTHYHHUX CXeMaX BUKOPUCTOBYIOTH JIpocei?

6. flka Hampyra KepyBaHHSI €JIEKTPONHEBMATHYHHUMHU PO3MOALTBHU-
Kamu?

7. HamasmoBaTy KiHEMaTHYHY CXEMY MaHIITyJIATOpA.



25

HEPEJIIK IOCUJTAHBb

1. IlpoekTpoBaHue CHUCTEM aBTOMATH3allMH TEXHOJOTUYECKUX
nporeccoB. CrpaBounoe mocodue / Ilox pem. Kmoesa A.C., 2-e u3nm.,
nepepad. u mon. — M.: DHeproarommznaar, 1990. — 464 c.

2. Perynsitop MHKpOMNpOILIECCOPHBIM mporpammupyembiii MUK-127:
pyxoBozcTBo 1o akcmnyatanuu [IPMK.421457.066 PO1; Ykpauna, MBano-
®pankosck, 2017. — 60 c.

3. OnekrponneBmoasromatnka FESTO. OcnoBuoit xypc TP 201
VYue6.; [lepes. Ha pyc. 3., O00 «Decto-PDy». — M., 2003. — 292 c.

4. DIN/ISO 1219-1 — ITaueBmaTuka: yMOBHI rpadiuHi MO3HAYCHHS
€JIEMEHTIB Ha IPUHIIUIIOBHX CXEMaX.

5. MeroanuHi BKa3iBKM 3 BHKOHaHHs JabopatopHoi pobotu Ne 7
quctuiuTind - «OCHOBH METPOJIOTii Ta ENEeKTPUYHI BUMIPIOBAHHS» IS
CTYIEHTIB cIerianbHOCTI 141 — enmeKkTpoeHepreTnka, eNeKTPOTeXHiKa Ta
enekTpoMmexaHika ycix ¢opm HapuanHsa. /Ykim:  O.C. Hazapora -
3anmopixoxs: 3HTY, 2018. — 14 c.

6. MexaTpoHika: NHKIIYHO-MOAYJIBHUA TMiAXiA [0 BHUPINICHHS
npakTHuHuX 3agad apromarusaiii. / O.I1. I'ybapes, O.C. 'annanmyposa. -
K.: HTYY «KIlI», 2016. — 160 c.

7. I'ybapes, O.Il. ®dyHkuioHanbHi MOAYJi CHUCTEM MEXATPOHIKH 3
HEBMAaTUYHHMH, €JIEKTPOMEXaHIYHHUMH Ta TiIpaBIiYHUMUA BUKOHABUYUMHU
npuctpossMu: HaBy., mnociouuk / O.ILTy6apes, O.C.I'annaniryposa,
K.O.Benikos, A.M. Mypamenko — K. : KIII im. Irops Cikopcerskoro, 2020. —
104 c.

8. Osadchyy, V. Laboratory Stand for Investigation of Liquid Level
Microprocessor Control Systems / V. Osadchyy, O. Nazarova // 2020 IEEE
Problems of Automated Electrodrive. Theory and Practice (PAEP),
Kremenchuk, Ukraine, 2020. - pp. 1-4. doi:
10.1109/PAEP49887.2020.9240868.

9. Hazaposa, O.C. YuacTp y 3MaraHssix 3 MEXaTpOHIKH K ¢opma
nornmbaeHoro BHWBYEHHs imkeHepHux aucuumoiin / O.C. Hazaposa,
B.B. Ocaauuii, C.C. llynsxenko, M.O. Oneiinikos, P.B. 3inos’eB // Hayka
ta ocBra : 30. mp. XVI Mixkunap. Hayk. koHd., 4-11.01.22p.,
M. Xaiigycobocno, YropmuHa — XmensHutibkuit XHY, 2021. - C.52-55.



26

Jomatox A

Iepenik yMOBHUX NMO3HAYEHD €JIEMEHTIB B €J1€KTPOMMHEBMATHYHUX
cxemax
Taomma  A.l —  YmoBHI MO3HAYEHHs  €JIEMEHTIB B
€JIEKTPOITHEBMATHYHUX CXEMax

—( — Axymynarop abo pecusep

—m ITHeBMOrTYIHUK

Aﬁé‘%:[ Huninap oAHOCTOPOHHBOI /i1, IPYKUHA CTIEpELy
——— Huninap 1BOCTOpOHHBOI Aii 6e3 AeMIiyBaHHS
[
il BbesmrokoBwii MWTHIP 3 PETYTIOEMUM

\ I JEeMI(YBaHHSAM B KPaiHIX MMOJIOKCHHIX

@ MasnomeTtp

| Po3noginbHUK 3 pyYHUM KepyBaHHSIM-

=y MOHOCTa0UTbHHMN, KepyBaHHsI — KHOTIKA,
) 173 Mpy>KUHHE oBepHEHHs, 3/2, H.3.
4 2 )
Po3nofinbHIUK 3 pyYHUM KepyBaHHSIM-
= :\ W MOHOCTaOUTFHUH, KEPYBaHHS — KHOIIKA,
VALY
5 3 MpYKWHHE IOBEPHEHHS, 5/2
1
4 2
]
\ Wi Po3noineHUK 3 MHEBMATHYHUM KepYBaHHSIM-
T T . o
VALY MOHOCTA0UTbHUM, IPYKUHHE [TOBEPHEHHS, 5/2
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IIpomoBxenHs Tadmmmi A.l1

X

Po3nogineHIK 3 MHEBMATHYHUM
KepyBaHHAM-01CTaOlTbHAN, 5/2

Po3noninbHUK 3 MEXaHIYHUM KEPYBaHHIM
(TuTyH>KEp), IPYKUHHE TIOBEPHEHHS, 3/2,
H.3.

Po3noainbHUK 3 pyYHHM KepyBaHHSIM,
KepyBaHHs — TyMOJIep, pyKUHHE
noBepHeHHs, 3/2, H.3.

Po3noineHUK 3 pyYHUM KepyBaHHSIM-
OicTabinbpHUHN, KepyBaHHA — TyMOIep, 5/2

Po3nonineHUK 3 €NeKTPONHEBMATHIHUM
KepyBaHHSIM-MOHOCTa01IbHUH, IPYKUHHE
noBepHeHHs, 3/2, H.3.

Po3nozineHUK 3 €1eKTpOTHeBMATHYHIM
KepyBaHHIM-MOHOCTaOlTbHHM, TPYKUHHE
MTOBEpHEHHS, 5/2

/D1

Po3nofineHIK 3 €1eKTpONHeBMATHYHIM
KepyBaHHSIM-0icTabinbHUH, 5/2

Po3mo/iTbHIK 3 THEBMATHYHUM
KepyBaHHAM-01CTaOlIbHMMN, 5/3, 3aKpUTHI
y cepeaHiii mo3uuii




28

IIpomoBxenHs Tadmmmi A.l1

—4—

Perymoemuii rpocenn

[
=

Knaman mBuakoro BUXJIOITY

Kommpecop

OinbTp

BrnarosigainmtoBay, 3 pydHUM BiIBOAOM
KOHJIEHCATa

MacnopocnuitoBau

brox miAroToBKYM MOBITPSI, B CKIIaIi
BOJIOTOBIJIITIOBaYa, (hijabTpa, peryjisropa
THUCKY, MAHOMETpPa Ta MacJIOPOCITHIIIOBaYa

Peryiarop tucky

Jxepeno TUCKY




29

IIpomoBxenHs Tadmmmi A.l1
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