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IHEPEIMOBA

MeTou4HI BKa3iBKU MIiCTSATh OMKC YOTHPHOX JTA0OPATOPHUX POOIT 3
JTUCIIAIUIIHA «ABTOMAaTH3ALlIS TEXHOJOTTYHUX KOMIUIEKCIBY y
BIITOBITHOCTI 10 HaBYanbHUX 1u1aHiB OKP GakanmaBpis.

JlaGoparopHi poOOTU CHPUSIFOTH PO3MIUPEHHIO Ta 3aKPIILICHHIO
TEOPETUYHUX 3HaHb 3 JWCHUIUTIHM TPH BUPINICHHI KOHKPETHUX
MpaKkTUYHUX 3aBAaHb Ha 0a3l oOmamHanHs Festo Ta mporpamHoro
3abesneuerns FIUidSIM, po3BuBaiOTE HABHYKHM BEICHHS CaMOCTIHHOT
TBOPYO1 poOOTH Ta MpodeciiiHi SAKOCTI.

Y nomaTky TOAAaHO TMepeNlik yMOBHHX ITO3HAYCHb CIIEMCHTIB B
CJICKTPOITHEBMATHYHHUX CXEMaX, IO BUKOPUCTOBYIOTHCS B JIAOOPATOPHUX
poborax.

Hns  crymentiB cmemianpHOCTI 141 —  EnexTpoeHepreTuka,
eJIeKTPOTEXHIKa Ta eJIeKTpOMEeXaHiKa OCBITHBOI MporpamMu
«EnekTpomMexaHiuHI CHCTEMH aBTOMATH3allil Ta eJIEKTPONPHBOA» YCiX
(hopM HaBYAHHSI.
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1 JABOPATOPHA POBOTA Ne6
KepyBanus pyxoM oHOro nujiHapa

MeTta: 03HAHOMUTHCH 13 MOKJIIMBUMH BapiaHTaMU KEPyBaHHS OJTHIM
MWIHIPOM  BiJl  CJNCKTPUYHMX  KHOMOK 3  JBOMAa  BapiaHTaMu
€JIEKTPOPO3MO/IITHHUKIB,

KopoTtki TeopeTnuHi BizomMocTi.

Bynp-sika cknagHa 3amada MICTHTh JEKiIbKa MPOCTHUX, TaK caMo i
TEXHOJIOTIYHUI TPOIeC MICTUTh HU3KY MPOCTHX i MEBHUX MEXaHi3MiB.
PosrnsaeMo 1ie Ha PUKIIAAI THEBMATHYHOTO NUJTiHAPa ABOCTOPOHHBOI Mii,
KEepYBaHHS SKOTO BiZIOYBa€THCS 32 JOMIOMOTOO €JIEKTPOKOHTAKTHOI KHOTIKH
ab0 JEKUTBKOX KHOIOK, B 3aJIe)KHOCTI BiJ TOCTaBJIEHOI 3ajadi Ta THUILY
PO3MOITBHUKA. YMoBHI MO3HAYECHHS cXeM MPUHLHUIIOBUX
CJIEKTPOITHEBMATHYHHUX OYJIO PO3IISTHYTO y TIOMEepeaHid JabopaTopHii
poboTi, a Takok yMoBHi rpadiuni 300paxenns (YI'3) npoaydiaboBano y
JOJAaTKy A AaHUX METOAWYHUX BKa3iBOK.

Jami  po3rasHYTO  OCHOBHI ~ MOMEHTHM  TMOOYIOBH  CXEM
CJICKTPOITHEBMATUYHUX TPUHIIMIIOBUX Ta NPUHIMUN X aii. 3a [uisi meBHOT
CUCTeMaTHh3alii y il Ta HAaCTyIMHUX poOOTaxX MPUIAMEMO, IO JiHig «+24By»
MaJtoeTbcs 3BepXxy, «0B» — 3Hu3y. KoxHUII BepTUKaJbHUN JAHLIOT
HYMEPYETBCS TOCIIZIOBHO apaOChbKUMHU ITU(paMu 311iBa — HaripaBo. Homepu
JIAHLIIOTIB, B SIKUX € KOHTAKT NEBHOT'O pelie, IPONKUCYIOThCS 3HU3Y JIAHIIIOTA,
B SIKOMY € ITO3HAYEHHS KOTYLIKH pejie. 3arajioM, Ui JaHUX CTEHIIB, Ha
OJTHE peJie HEMOXKITUBO BUKOPHCTOBYBATH OLTbIIIE YOTUPHOX KOHTAKTIB.

IHopsiiok BUKOHAHHS J1a00PATOPHOI POOOTH.

KepyBanHs  THEBMaTHYHMM  IDUTIHAPOM 32  JIOIIOMOTOIO
MOHOCTa0ITbHOTO PO3MOALTBHIKA 5/2 Ta KHOTIKH 0e3 ¢ikcarlii 3 HopMallbHO
BIJIKDUTUM KOHTAKTOM BBa)Ka€ThCS HaMmpocrimon cxemow (puc. 1.1).
[punnun aii HacTynmHWIA: NMpM HaTHCKaHHI Ha KHOMKY «SB1» nampyra
noJaeThCsl Oe3Mocepe/IHbO Ha KOTYIIKY PO3MOJMUTbHUKA «X1», SKuid 3a
JIOTIOMOTOI0  €JIEKTPOMArHITHOTO TOJISI 3MIHIOE TIOJIOKEHHS 30JI0THHKA.
TakuMm YMHOM TOBITPS 3 KaHAy «1» IOYMHAE MOCTYNATH y KaHal «4» Ta
mrok 1maiHapa P1.0 BucyBaerbcs. [lpu BinmyckanHi KHOMKH «SBly,
Hampyra Ha KOTyHIIi coieHoinma «X1» 3HUKae i TpyXKUHA TIOBEpTac
30JIOTHUK PO3MOJIBHUKA Y IOYaTKOBE IOJIOKEHHS — MOBITPS 3 KaHATy «1»
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MOCTYIAae y KaHal «2», BHACTHIAOK 4YOro, mrok IputiHapa P1.0 Takxox
HIOBEPTAETHCS Y MMOYATKOBE TTOJIOKECHHS.

+24Y 1
el

P1.0

(%]

SB1E Y

‘r'1|7;|—$

ov
oo—

Pucynok 1.1 — KepyBaHHS ITHEBMOIIWIIHAPOM 32 JOINOMOIOI0 MOHOCTaOiUIBHOTO
po3noAiNbEHUKA 5/2 Ta KHONKY 0e3 ¢ikcallii 3 HOpManbHO BiIKPUTUM KOHTAKTOM.

CXOXuil TpUHIMIT Jii CXeMH KepyBaHHS ITHEBMOLIIHIPOM 32
JIOTIOMOTOI0  0icTaOUILHOTO PO3MOJIiJIbHUKA S5/2 Ta JBOX KHOMOK 0e3
¢ikcanii (puc. 1.2). Ilepma dyactuHa pPOOOTH CXEMH aHAJOTiYHA
MOTIepeIHINA, BIAMIHHICT TOJSTAaE y TOBEPTAaHHI IWIIHApAa y BUXIiIHE
nonokeHHs. Yepes Te, IO PO3MOAUIBHUK 3aMiCTh NPYXHHH, Ha
OpOTWIeKHOMY Oori, Mae me onxHy Korymky «XNI1» mns  wei
BUKOPHCTOBYIOTH JIOJAaTKOBO KHOIKY «SB2». 3a mns KOpekTHOi poboTH
CXEMH, aj/pKe KOHTAaKT KHONKH «SB2» HOpManbHO 3akpuTHi, Horo tpeda
iHBEpTYBaTH. 3a JUIS OO BUKOPUCTAaEMO aojaatkoBe pene «K1» Ta Horo
HOpPMaJIbHO 3aMKHEHMH (H.3.) KOHTaKT. [IpH BiJICYTHOCTI py4yHOTO BILUIUBY
Ha KHONKY «SB2» Hampyra momaerscst Ha KOoTymky «Kl», THM camum
PO3MHKAIOYH HOPMallbHO 3aMKHEHWI KOHTakT Iii€i KoTymku. [lpu
HATHCKaHHI Ha KHOIKY «SB2» nampyra 3 korymku «K1» 3HIMaeTbcs Ta
4yepe3 HOPMAJIbHO 3aMKHEHHH KOHTakT «K1» momaeTrscs Ha COJNEHOINR
«XN1». Po3moxibHUK IOBEPTAEThCS Yy BHXIIHE MOJOKEHHS Ta IITOK
mutiapa P1.0 Takox movnHae pyx y IMO4aTKOBE MOJIOXKCHHSI.

Jnis peryiroBaHHS INBWAKOCTI pyXy INTOKa IMIIHApa, B 000X
HanpsIMKaX, y BCIX CXeMax BHKOPHCTOBYIOTH Jpoceini. PerymoBaHHS
BiZIOyBa€ThCS 32 JIOMOMOTOI0 PYYHOTO POJIMKY Ha JIPOCENi, SIKH 3MiHIOE
MOBITPSHUHI MPOXIiJ B 3aJ€KHOCTI BiJl KUIBKOCTI OOEPTIB JAHOI'O POJIHKY.
Hpoceni BimirparoTb BaXKJIMBY POJIb y TEXHOJOTIYHHX OINEpaLisiX, alxe
caMeé BOHM BH3HAYalOTh 4Yac BHCYBaHHS INTOKAa ITHEBMOLMWIIHApA, a
BIJINIOBI/IHO, YaC BUKOHAHHSI TEXHOJIOTTYHOT Omeparrii.
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Pucynok 1.2 — KepyBaHHS IHEBMOLIIHAPOM 3a JOIOMOIOI0 0OicTabiIbHOTO

posnozinbHUKa 5/2 Ta IBOX KHOMOK Oe3 ¢ikcamii (3 H. p. KoHTakToM «SBl» Ta H. 3.
KOHTaKTOM «SB2»).

[MpuHnmn aii HACTYMHOI CXEMH KEpyBaHHS MHEBMOIMJIIHIPOM 3a
JOTIOMOTOI0 MOHOCTa0IJIbHOTO PO3IOJNBHUKA 5/2 Ta mepemMuKkayda 3
¢ikcamiero «SAl» (puc. 1.3) anamoriunmii momepeansoMy. €auHa
BIIMIiHHICTB, MmO KoTymika «K1» mig’eqHaHa 10 KOHTaKTy MepeMuKaya
oJTHOYacHO 3 colieHoinoM «XN1». ToOTO BiAKIIOUEHHSI HATIPYTH 3 OJHOTO
coneHoiny («XN1») mepenbavae nogady Harpyru Ha iHIUH («X1»)

P1.0 24V

1
. N
2 o %'
SAME K1

Al

L
o

Pucynok 1.3 — KepyBaHHs NHEBMOLWIIHAPOM 3a JOHNOMOTIOI MOHOCTabiIBHOTO
posmoainbHUKa 5/2 Ta iepeMukaya 3 dikcartiero «SA1».

OcraHHs cxema, siKa pO3IJIsIHyTa y Il JJabopaTopHid poOOTI
BUKOPHCTOBYE CXEMY 3 €JIEMEHTOM MaM’sTi. Y JaHOMY BHIAIKY L cXema
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BUKOPHCTOBYEThCS Il KepyBaHHS MHeBMomwiaiHapoMm (puc. 1.4) 3a
JIOTIOMOT'OI0  MOHOCTaOUTBHOTO PO3MOAUTEHHKA 5/2 Ta JBOX KHOMOK 03
¢ikcanii 3 HOpManbHO pO3IMKHEHUM (H. p.) KoHTakToM «SBl» Ta
HOPMaJIbHO 3aMKHEHUM (H. 3.) KoHTakToM «SB2». IlpuHumun nii cxemwu
HACTYMHUI: MpPH HATUCKaHHI Ha KHOMKY «SBly» Hampyra momaeTbcs Ha
koTymKky «Kl1». Takum drHOM OmuH 3 11 KOHTAKTIB Mi)KHUBIIOE BIACHY
KOTYIIKY, a IHIOMHA TOJA€ HAMpyry Ha COJICHOIA pO3MOAibHHKA «X1»
(BHacmigok "oro, mTok witiHgpa P1.0 BucyBaerbes). s 3HATTS HAIpyTH
3 korymku «Kl1» y maHmior, MK OCTaHHBOIO Ta KOHTakToM «Kl1»,
BCTaHOBIICHO KHOTKY «SB2» 3 HOpManbHO 3aMKHEHHM KOHTakToM. [lpu
HATUCKaHHI KHONKU «SB2)» ejlleMeHT maM’siTi BUMHKA€EThCSA Ta NPYKUHA
MOBEPTAE PO3MOAUIFHUK Yy BHUXIJHE ITOJIOKEHHS, a BIANOBIMHO 1 INTOK
nHeBMonmtinapa P1.0.

P1.0 +28V 1 2 3
O L 2
E ¥3 3
SBIEY, K1 K1
4 4 4
4 2 7
v1 ;ﬁ":\ 1 /I.LM SB2E
1 Al
< O] VIZH
i)
o, A2
O
7]
2
3

Pucynok 1.4 — KepyBaHHS MHEBMOIMJIIHAPOM 32 JOTIOMOTOI MOHOCTaOUIHHOTO
po3moniTbHUKa 5/2 Ta ABOX KHOMOK 0Oe3 ¢ikcamii (3 H.B. KOHTakToM «SB1» Ta H. 3.
KOHTaKTOM «SB2»).

3aBnaHus.
BuBunTH mpUHOMO i1 YOTHUPHOX CXEM KEPYBaHHS OJHHM
nHeBMoIMIiHIpoM. [lepeBipuTH BiNOBiAHICTE pOOOTH CXEM Ha pealbHOMY



oOmagHadHi. HaBuywThCh 3HAXOOWTH BIAMOBIAHI E€JIEMEHTH CXEMU
MIPUHITUIIOBOI HA CTEHII.

3mMicT 3BiTY 3 1a0opaTopHOi podoTH.

3BiT 3 ;abopaTopHOi POOOTH MOBWHEH MICTHTH THTYIBHWH IIHCT,
TEMy, MeETy JIa0opaTopHOI POOOTH, YOTHPU CXEMH KEPyBaHHS OJHUM
MTHEBMOLMJIIHIPOM 3 MiANKUCAMHU €IEMEHTIB Ta BUCHOBKH.

KouTpoabHi 3anuTaHHs.

1. IlepeniunTy Ha3BK OCHOBHUX CJIEMEHTIB CTCH/IA.

2. Jlns 4oro nmpu3HayYeHAa CTAHIIIS MiJrOTOBKH MOBITPS?

3. SIKuM YMHOM BUKOHYETHCS PETYIIOBAHHS MIBUAKOCTI PyXy IITOKIB
MTHEBMOLIWIIHAPIB?

4. lllo SBJISETHCS JHKEPEIOM CTHCIOIO TOBITPS JJIsi THEBMATUYHHUX
cucreM?

5. HamanroBati cxeMy BMHUKAHHS JIAMIOYKH 3 BHKOPHUCTAHHSIM
€JIEMEHTY T1aM ’SITi.
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2 JABOPATOPHA POBOTA Ne7

OcHoBu moaenoBanns y FluidSIM

Merta: o3HaOMHUTHCH i3 TporpamMHuM 3a0e3nedeHHsM FluidSIM,
HaBYMTHCH CKJIAJIATH MPOCTi EIEKTPOITHEBMATHYHI CXEMU Ta MEPEBIPATH iX
MPaIe31aTHICTb.

KopoTki TeopeTuyHi BiToMoCTi.
IIporpamue cepemosumie FluidSIM wMae pmocuts mnpoctuii Ta
inTyiTHBHUE iHTepdeiic. [Ticns BIAKPUTTS mporpaMu y JiBOMY BEPXHHOMY

KyTi, Ha maHeni MeHto € crannaptHi 3Hauku: CBOpUTH HOBUil daiin 0
(ampTepHaTHBHMI BapiaHT, komOiHarlis kiaasimt Ctrl+N) a6o Bigkputu Bike

]
iCHyIOUmi . Y HamoMy BHIAJKy, CTBOPIOEMO HOBHH apKymll st
MaitoyTHROI cxemu (puc. 2.1)

FluidSIM-P - [m]

File Edit Execute Library Insert Didactics Project View Options Window 2

DSHE|E &~ D@ | | B Q@@ @ " » njwm wm
= Hiers e ponent Libra = || @ [ 5 | | 8% C\Program Files (x86)\Didactic\fl_sim_pd.de\ct\noname2.ct ==
Ty Files Common Files A a O

[=| Pneumatic

] [=| supply Elements

AlO | F |t

Compresse... || Compressor || \Variable co... || Air service .. | |Air service ...

| < | <

A pressure. .| |Ar pressure. i fitter || Manual drai... | |Astomatic d

M ES

Manual drain || Atomatic d Lubricator Cooler #ir Dryer

l—(* Actuators
s | [ | — | ==

Distance rule || Single actin... || Cylinder. Si... || Double acti... || Cylinder it

B

¢

&
¢

i

;
=== & &
Cylinder wit.... | |Multiple Pos. Air motor || Semi-notary .. || Vacuum su...
Sucker
I I—E Frequently used cylinders
v
'—F Valves v < >

Edit Mode

Pucynok 2.1 — Po6oue Bikao nporpamu FluidSIM
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JliBopyd Bim CTBOPEHOTO apKyIlla pO3TalIOBaHa TAONHIS YMOBHHX
MI03HAYCHb THEBMATUYHHX T €JICKTPUIHUX €JIEMEHTIB CXeM MPUHIUIIOBHX,
1110 TIOJIJICHO Ha TICBHI PO3/ILTH 32 (PYHKIIIOHATEHIUMH O3HaKamu (puc. 2.2).

{%; Hierarchical View - Component Library [E]
My Files Y Common Files \

[=] Pneumatic

—F Supply Elements

}—(i Actuators
}—E Valves
}—(i Valve Groups

}—E Measuring instruments and Sensors.

[=] Electrical controls

] Actuators

—+| Power Supply

%] Weasuring instruments and Sensors
}—ti Relays

|—F Switches

}—(i Controller

—FF] Ladder Symbols

[+] Digital Technique

[F EasyPortiOPC/DDE

[+ GRAFCET

[+] Miscelaneous

Pucynok 2.2 — Ilepenik OCHOBHUX PO3/iIiB YMOBHHX IIO3HAYEHb

PosramryBaHHsT ~ KOXKHOIO — €JIEMEHTa  BIiOYBA€ThCS  ILIAXOM
MEPETArYBaHHS 3a JIOIOMOTOK MHUII 3 TAOJHUIl 1O apKyiia cxemu abo 3a
nonoMoror koMo6iHanii Komirosaru / BetaBurty.

Binbin geransHy iH(pOpMAaLIifo, 100 SIEMEHTa, MOYKJIMBO OTPUMATH
HATHCHYBIIX MpaBy KHomky mumii (ITKM) mo BiANOBiZHOMY eleMEHTy Ta
o6pasiuu po3ain «Component Descriptiony (puc. 2.3).
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}—[7 Actuators ‘ |
o | [ [if— Open
Distanoce rule || Single actin... || Cylinder, Si... || Doubl T
B | A - Cow
Q: — Paste
Cylinder wit... | |Multiple Pos... Ar motor Semi- Delete
Component Description
Sucker

Pucynok 2.3 — Ilpukian KOHTeKCTHOro MeHIo npu HatuckanHi [TIKM Ha enemeHT
YMOBHOT'O ITO3HAYCHHS B TaOJIHII

Jns HamamTyBaHHS IIEBHOTO €IIEMEHTa IICIS  PO3TallyBaHHS
(puc. 2.4) Ha cxemi, HeoOXimHO HaTHCHYTH Ha HboMy [IMK Ta oGpatm
posxin «Properties...».

FluidSIM-P = ]
File Edit Execute Library |nsert Didactics Project View Options Window 2
CSHES k@5 = [*ha 2 |B|QEQEQAQ|R| 5 » 1|k m M w
% Hierarchical Vie ponent Libra o || @ | 5 | | % caProgram Files (x86)\Didactic\fl_sim_p4.de\ctinoname2.ct [o]e =
Ty Fies Common Files - -

[=| Pneumatic

) {=] Supply Elements

A @ @ - Force=0 N
Ru-tN max. Stroke = 100 mm

Compresse... || Compressor || \ariable co... ||Ar service ... || Ar service .. Piston position = 0 mm
Piston diameter =20 mm

E

Piston rod diameter = 8 mm
s _<>_ Mounting angle = 0 deg
Moving mass = 0 kg
Air pressure. .. | |Ar pressure.., A fiiter Manual drai... | |Atomatic d.. inlcrnal Enkge =0 Wik'iFo)
Manwal drain | |Automatic d. Lubricator (Cooler Hir Dryer
}—17 Actuators

o | [ | i | = )

Distance rule ||Single actin... || Cylinder, Si... || Double aeti._. || Cylinder it

Pucynok 2.4 — Pe3ynbrar po3TalryBaHHs MHEBMOITIHAPA HA apKymn cxemu (Ipu
HaBeZIeHHI Kypcopa Ha eJIeMEHT — BiToOpakaroThCs 1Or0 OCHOBHI XapaKTEPHCTHKN)

Pesynmerar  BimkpurTss BikHa  «Properties...» mokazano Ha
pucyHKy 2.5. Y mepmriii Bkiaaii MoxxiuBo 3MiHtoBatu Ormc/[Ipunanmm i/
Tun pemndyBanus/CxeMy po3TallyBaHHA Ha apKylli Ta HalBa)KIMBiLIe
3amaBaty mosHaueHHs y moiti «Labely. Brkmagku «Parameters», «External
load» ta «Force profile» y nawiii naGopaTtopHiii He pPO3IIISIAOTHCS.



3pobuMo akileHT Ha ocTaHHii Bkiammi «Actuating Labels». Came Ha Hiii
3a/1al0THCS Ha3BU JATYHKIB TOJIOKEHHS IITOKY IMUTIHAPIB Ta Aiarma3oHu iX
nii/BcranoBnenHs. Ha pucyHky 2.6 mokazaHo MPHUKIIAA BCTAHOBJICHHS JBOX
JATYMKIB KpalHIX MOJOKEHb MPH YMOBI, IO IITOK LMIIHAPA BUCYBAETHCA

Ha 100 MM.

PucyHnok 2.5 — BikHO BIacCTHBOCTEH YMOBHOTO TIO3HAUCHHS THEBMOIIMITIHAPA
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Configure Cylinder y

Corfiguration Parameters Extemalload Force profile Actuating Labels
Description Cylinder type
[Double acting cylinder] O Single acting (Extension)
Spring returr
Piston rod type () Single acting (Retraction)
(®) One piston rod Spring retum
Through
O < (@) Double acting
Two piston rods
o : , Properties
hrough
o A Cushioning
O No piston rod [ adjustable
with magnetic clutch & sensing
Mimor
0|0 O Horizontal BEE:'
—
= [Vvertical
Omveria Cnpaska

Configure Cylinder

Configuration Parameters Extemalload Force profile  Actuating Labels

Postion
Label Begin End
[ | o v
[xn1 ] 95| | 100] [mm ©.100 ~
\ | | | | | |om 0100~
\ | I | [mm 0.100 v
\ | I | [m @100~
\ | I | [mm 0100 v
Comesponding companents

\

7

e

S

Omvena

Cnpasxa

Pucynok 2.6 — [Ipuknan BcTaHOBJIEHHS JaTYHKIB Ha THEBMOLMITIHAPI
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Hami  posrmsmemo  BapianT  BKiaamkn — «Properties...»  mus
po3noninpHUKa (pUCYHOK 2.7). AHAQJOTIYHO MOXIHBO 3MIHUTH THII
pO3MOAINbHNKA, 00paTH HOTO HOPMAaJbHY MO3MIII0 Ta KUIBKICTh KaHAJiB,
TUN curHany kepyBaHHs (Pyunuit / Mexaniunmii / IlHeBMaTnyHmii /
EnexTpuunmii), opi€eHTaIil0 pO3TAlIyBaHHS Ha CXEMi Ta 3a/laTH BHUTPATH

TIOBITPS TIPH eKcnniaTaui'i.

L Description Right Actuation
Springretumed
Piloted [5.‘2-way solenoid valve I [ Picted
i
I:l Extemal supply Extemnal supply
] Pneumatic spring ¥ atvalB ocks [] Preumatic spring
Extemnal supply [ Reversible Extemal supply

Manually

~

Manualy | = ~ ’ m uz]
Mechanically ~ ~ | Mechanically
Initial Position
Pneumatically/ Preumatically/
Electiically |I ~ O ® o O Electrically

v

Left [] Dominant Signal Right
Standard Nominal Flow Flate | 1000 | min (0.1..5000) v
Mirror
[|||:| [JHorizontal

Gred e

Pucynok 2.7 — BikHO BITacTHBOCTE YMOBHOTO TIO3HAUEHHS PO3MOIIILHAKA

=
— Vertical
=]

i Io3HAYeHHS KOTYIIKH PO3MOIUILHUKA HEOOXITHO 10 KPY>KEUKY
Ha MEBHIM KOTYIII HATHCHYTH JBidi JiBO0 KHOMKOK Mumii (JIKM). ITicns
BOTO BIJIKPUETHCS [[iAIOTOBE BIKHO JIIsS HAHWCaHHS BiATOBITHOTO
no3HaueHHs (puc. 2.8).

Valve solenoid connection

Corresponding component of
electrical circuit

Yalve solenoid

Cocd ||t

Pucynok 2.8 — Ilpukian no3HadeHHsS KOTYIIKH PO3NOAITEHIKA
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3 HaCTYITHUM KPOKOM BiZOYBAa€TbCA 3’€THAHHS E€IIEMEHTIB IIITXOM
HepeTacKyBaHHS OJHOTO KPY)XKedKa MEBHOTO BHXOAY €JIEMEHTA 3 IHIIUM.
PesynpTar nHEBMAaTHYHOT YACTHHU CXEMH TPEICTABICHO HAa PUCYHKY 2.9.

T
X1 XN1
L

Pucynok 2.9 — I1pukian MHEBMAaTHYHOT YACTHHH CXEMH

AHAJOTIYHUM IUITXOM MAITIOETHCS €JIEKTPUYHA YaCTHHA CXEMHU, 1€ 3
PI3HUX PO3IiTIB OOMPAIOTHCS TIEBHI €JIEMEHTH JKUBICHHS Ta CIIOKUBAui,
BiIOYBa€ThCS IX MiJMUC Ta 3’€HAHHS B €IMHY cXeMy. Pe3ynbrar Takux aii
mpeJcTaBieHo Ha pucyHky 2.10.

<24y 1
O

SBIEY,

9

W'1|_Z]-$

ov
Lo

Pucynok 2.10 — IIpuknan e1eKTPHYHOT YACTUHH CXEMH

HactynHum eranmoM € mepeBipka BiINOBIZHOCTI POOOTH CXEeMHU
3apmaHHo. Jlng 1mporo HEOOXiIHO TMEpedTH B PEXUM  CHUMYJIALII,

HATHCHYBIIM 3HA4OK CTapTy cUMYyJSLil > (abo xmaBimy F9) Ha maneni
IHCTPYMEHTIB. SIKIII0 MOMWIKKA OYAyTh BiJICYTHI Ta cCXeMa KOPEKTHA, KaHaJ,
y SKUH TIOAA€TbCS TOBITPS, MIJCBITUTECS TEMHO-CHHIM KOJHOPOM
(puc. 2.11, a). Tlpu HatuckanHi Ha KHOMKY «SBl» JIKM enextpuuHuii
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JIAHIIOT CTaHe YepBOHOTO Koibopy (puc. 2.11, 6), e o3Havae, o0 CTpyM
yepe3 KOHTAKT KHOIKH TMOJIAEThCS HA KOTYIIKY PO3MoainbHUKa. OCTaHHIH,
B CBOIO UEpry 3MIHIOE CBOIO TO3HMIIIIO0 Ta TOJA€ MOBITPS B IHIIWH KaHAI, B
pe3yabTaTi yoro INTOK LUIiHApa BUCyBaeThes. [Ipu BiamyckaHHI KHOIKH
«SB1» Bci eneMeHTH CXeMH MOBEPTAOTHCS Y TIOYATKOBE MOJIOMKEHHS.

24V 1 24V 1

X1 XN1 o— X1 XN1
L] 3 [ ]
SBIEY
4
1 _‘(|-$
oV
O]
a) 0)

Pucynok 2.11 — Ipuxiag poO0oTH pexKUMy CHMYJISLIT

3aBnanus.

HamanroBatu y cepenosuimi FluidSIM Bci 9oTnpu cxemu KepyBaHHS
OHUM IIMJIIHAPOM, L0 BHBYEHO Y MomepenHiii nmaboparopHiii poOoTi,
TIEPEBIPUTH BIAMOBITHICTh pOOOTH CXEM Y PEXKHUMI CUMYJISIIT Ta peaabHOro
oOJlaTHAHHS.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.

3BiT 3 naboparopHOi poOOTH TMOBHMHEH MICTUTH THUTYJIBHHH JIHCT,
TeMy, MeTy JabopartopHoi pOOOTH, YOTHUPH CXEMU KEpyBaHHS OJHHM
MTHEBMOLIMJIIHAPOM 3 MIAMMCAMHU SJIEMEHTIB Ta BUCHOBKH.

KouTpoabHi 3anutaHHs.

1. TTepeniuuT OCHOBHI PO3/1JTN HANAIITYBAHHS THEBMOIMIIIHAPIB.

2. [lepeniunTii OCHOBHI MyHKTH HAJAIITYBaHHS PO3IOIUILHHKIB?

3. Ha aki OCHOBHI po3AiM NOAUIAIOT MHEBMATHYHI €JIEMEHTH Y
TabJIMII YMOBHHX MMO3Ha4YeHb cepemopuiria FlUidSIM?

4. Ha sxi OCHOBHI PO3JUIH TOAUISIOTH EJICKTPHYHI EIEMEHTH Y
Ta0JIUII YMOBHHUX NO03HaueHb cepenoBuiia FluidSIM?

5. HamanioBatu  e€JEKTpUYHY CXEeMy 3 IHIMKaLi€o: J0AaTH
napajesibHO KOTYIIKaM JIAMITOUKH, 3MIHUTH KOJIIP OCTaHHIX.
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3 JABOPATOPHA POBOTA Ne8

MopenioBanus y FluidSIM cxem 3 1BomMa muitingpamMu

MeTa: HaBYMTHUCH BIITBOPIOBATU CXEMHU 3 pOOOTOIO JABOX LMITIHIPIB
y PpI3HHX TOCHIIOBHOCTSAX, BUKOPHCTOBYIOUH TNPOTPaMHE 3a0e3ICUCHHS
FluidSIM.

KopoTtki TeopeTnusi BizomocTi.

VY mnonepenHix gabopaTopHUX poOOTax OYIO PO3MIITHYTO OCHOBHI
OPUHIMIM 0OYJ0BU cXxeM. BoHM Manu JOCHTH MPOCTY CTPYKTYpYy Ta He
noTpeOyBany Hisikoi cucTeMaTHn3alii. Y maHiid mabopatopHiid podoti Oyxe
PO3TIISIHYTO OCHOBHI MPUHIUIK PO3TALTYBAaHHS TPYI CIEMEHTIB TS OiIbII
MIBUAKOI Ta Jierkoi B3aemonii. OTxke, eJNEKTpUYHA YaCTHHA CXEMHU
CKJIaJa€ThCsl 3 HACTYNHUX €JIEMEHTIB: KOTYIIOK pejie Ta KOTYLIOK
PO3MOIINBPHUKIB, KOHTAaKTH pene (H.p. Ta H.3.); KOHTaKTH JaT4YHKiB
KIHIICBHX TIOJIOXKEHb IITOKIB ITHEBMOIWIIHAPIB;, KHOIKW/ IEepeMHKaYl.
OnHMM 3 OCHOBHHMX IpaBWi MOOYIOBHM MaWOyTHIX cxeM Oyae Te, 110
CUTHAJIM BiJ] JaTYMKIB Ta KHOIIOK iTyTh Ha pene (a He Oe3mocepeHhO Ha
KOTYIIKH PO3MOALIBHHUKIB, SIK OyJI0 MOKa3aHO y MOMEPeHIX J1ab0paTOPHUX
poboTax), a ocTaHHi, B CBOIO 4Yepry, MepeialoTh 4Yepe3 CBOi KOHTaKTH
CUrHaiM KepyBaHHA. IlepmmMm yMoBHMM OJIOKOM cXxeMu OyayTb Bci
CUTHaNM Big KHOMOK (puc. 3.1,a), NpyrmM — CHTHaJIM BiJ JaTYHKIB
KiHIIEBUX TOJIOKeHb (puc. 3.1, 0), TpeTiM — enemenTH nam’sti (puc. 3.1, B),
4eTBepTHM (SKIIO €) - 4acoBi peie Ta jiumwibHukH (puc. 3.1, T), m’sTUM
OCTaHHIM — eIIEMEHTH KepyBaHHS/KOTYIIKH pO3NOAiIbHUKIB (puc. 3.1, m).
Ha pucynky 3.1 mokazaHi OCHOBHI THIIM yMOBHHX TMO3Ha4€Hb, IO
BUKOPUCTOBYIOTBCSI B TIpOIleCi MpOBElIEHHs JabopaTopHUX poOiT Ta
JIOJTATKOBUX 3aBJaHb. Pene wacy Ta JIYWIGHUKHA Yy JaHid JIaOopaTOpHii
poOOTi HE PO3MIIANATHMYThCS.

B nawniii nabopatopHiii poOOTi PO3MIISIHYTO TPH OCHOBHHX BapiaHTH
cXeM poOOTHM [BOX LWIiHApIB. [ muMX cXeM MNpUHHATI HACTYMHI
napameTpH: oOuaBa LWIIHAPH JABOCTOPOHHBOI il Ta HA HUX BCTAHOBJIECHO
JATYNKH KiHIEBUX MoyioxkeHb (mTok BTArHyTo XN1/XN2, mrok BHCYyHYTO
X1/X2); posnomineHUKH OicTabinbHI 3 €JIEKTPOKEpyBaHHAM 5/2; crapT
LUKy TOYMHAETHCS TPH HATUCKAHHI KHONKM 3 HOPMAalbHO BiJKPUTHM
KOHTaKTOM 0e3 (ikcariii.
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Pucynok 3.1 — Ilpuknan mopsaKy poO3TallyBaHHS CJIEMCHTIB pPEJICHHOI CXeMH
€JIEKTPUYHOI TPUHIUIIOBOT

Hiarpamu po6OTH KOXXKHOTO 3 BapiaHTiB CXe€M 3 JBOMa IFUTiHApPAMHU
MpencTaBlIeHO Ha puCyHKYy 3.2. Jns Bapianty «A» pexuM poOoTh
HACTYMHUI: TpU HATHCKaHHI KHOMKK «CTapT» MepIinii MIIiHAP TOYHHAE
BUCYBATHCSI, TIPU JTOCATHEHHI KPalHBOT'O TOJIOKEHHS (CIpaIlOBaB JaTIUK
X1) mounnae pyx apyruii muniaap. Komu npyruii HWiiHIp ITOCSTHE CBOTO
KpaifHbOTO TIOJIOKEHHsI (CTpalfoBaB JaT4MK X2), TepIIud IHIiHIp
MOYMHAE MOBEPTATUCS y BHUXigHE moyiokeHHs. CurHan Big gatumka XN1
Ja€ O3BUI Ha MOYATOK PyXy APYroro LUIiHApa y BUXIAHE IOJIOXKEHHS.
CropamoBanast  gatuuka XN2  curHaiisye mnpo 3aBEpLUCHHS LUKITY.
[loBropHe HartuckaHHS KHONMKH «CTapT» IMOBTOPIOE OMHCAHUHA TPOIIEC.
Cxema eJeKTpOITHEBMaTHYHA IPUHIMIIOBA BapiaHTy «A» MpPEICTaBICHO Ha
pucyHky 3.3.
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PucyHok 3.2 — BapiaHTH MOCITiIOBHOCTI poOOTH IBOX LIMITIHPIB
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Pucynok 3.3 — Cxema nprHIUIIOBA BapiaHTY «A»

Hns Bapianty «B» pexxum poOOTH HACTYNHMHA: NPH HATHCKaHHI
KHOMKH «CTapT» MepLINi HWIIHAP NOYMHAE BUCYBATHUCS, MPU JAOCSITHEHHI
KpalfHBOTO TOJOXKEHHS (CIpamoBaB JaTdyuk X1) mounHae pyx Apyrui
mwtiaap. Konu apyruit nuiaiHAp JOCSTHE CBOTO KPaWHBOTO ITOJIOXKEHHS
(ctipamroBaB aTuuK X2), BiH 0fpa3y MOYMHAE MOBEPTATUCS y TMOYATKOBE
nonoxenHsi. CurHan Big garumka XN2 nmae J03BiI Ha IMOYATOK PYyXy
MEPIIOro HMWIiHApPa y HoYaTKoBe nojoxkeHHs. CrparroBants gatunka XN1
CHUTHAJIi3ye MNpO 3aBeplieHHs LuKiIy. [IOBTOpHE HATHCKaHHS KHOIKH
«CtapT» mnoBTOprO€ omnucaHuil mnporec. Cxema eNeKTpoITHEBMAaTHYHA
NPUHIIMIIOBA BapiaHTy «B» mpencraBieHo Ha pUCYHKY 3.4.
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Pucynok 3.4 — Cxema npuHIUIIOBA BapiaHTy «B»

Hns Bapianty «C» pexxuM poOOTH HACTYITHWUH: TPU HATUCKaHHI
KHONIKU «CTapT» Mepmuil MIIHAP MOYWHAE BUCYBATHUCS, PU JAOCATHEHHI
KpalHbOT'O TOJIOKEHHS (CIpallfoBaB JaT4uK X 1) BiH 0Jpa3y MOBEPTAETHCS
y BuxinHe noyiokeHHs. Curnan Big matunka XN1 mae 103Bia Ha MOYaTOK
pyxy npyroro mwriHgpa. [lpm mocsrHeHHI nmatumk X2 IITOK APYroro
LHWIIHIPA 0/pa3y IOBEPTAETbCA y BHXIAHE MOJOKeHHS. CrpalioBaHHs
natanka XN2 curHaiizye mpo 3aBeplieHHs IUKIy. [IoBTOpHE HaTHCKaHHS
KHOTIKH «Ctapt» MTOBTOPIOE OIUCAHMI IpoIIec. Cxema
eJIeKTPOITHEBMAaTHYHA TIPUHIMIIOBA BapiaHTy «C» TpeicTaBleHO Ha
pHUCYHKY 3.5.
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Pucynok 3.5 — Cxema npuHnumnosa Bapianty «C»

3aBaanHs.

BuBunTH OCHOBHI TpaBWiia MOOYJOBH CXEM Ta JIOTIKY iX POOOTH.
BintBoputn y cepemoumi FluidSIM Bci Tpu BapiaHTH cxeM KepyBaHHS
JBOMa LWITIHAPAMH, IO PO3IJISIHYTO y J1abOpaTopHiid poOoTi, MepeBipuTH
BIJIMTOBIIHICTH pOOOTH YaCOBHM JiarpaMaM TNPUHIIUIIOBUX CXEM Y PEKUMI
CUMYJISIIIT.
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3mMicT 3BiTY 3 1a00paTopHOi pOOOTH.

3BiT 3 JabopaTopHOi POOOTH MOBHHEH MICTUTH THTYJIBHUH IHUCT,
TeMy, MeTy J1abopaTOpHOi pPOOOTH, TPU BapiaHTU CXEM KEpyBaHHS Ta
BHCHOBKH.

KouTpoabHi 3anuTaHns.

1. HazBaT OCHOBHHMI TOpSAAOK pO3TAllyBaHHS OJIOKIB CXEMH
CIIEKTPUYHOI TPUHIIUIIOBOI.

2. HamaimroBatu 4acoBi miarpaMu poOOTH ABOX LIMJIIHAPIB.

3. lllo HEOOXigHO 3aMiHWUTH Yy CXEMi, MO0 IUKI HIIOB OE3KiHEYHO
JIOBT0, 0 MOMEHTY IIPUMYCOBOI 3yIHHKH?

4. Yomy Ha cxemax koHTakTH XN1/XN2 MaroTh H0AaTKOBI CTPUTKA y
MOYaTKOBOMY CTaHi?

5. IosicHuTH pexuM pOOOTH CXEMH BapiaHTy «A».

6. [losicHUTH peskuM poOOTH cxeMu BapiaHTy «By.

7. llosicHUTH pexuM poOOTH cxeMu BapiaHTy «C».
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4 TABOPATOPHA POBOTA Ne9
Peasizanis Ha cTenai cxeM 3 1BOMa HUJIIHAPaMH

MeTa: O3HAaHOMHTHCH 13 CTCHAOM  CJICKTPOITHEBMATHIHOTO
o0JaIHaHHS, BUBUUTH OCHOBHI €JIEMEHTH CTCHY Ta iX MPU3HAYCHHSI.

KopoTtki TeopeTnuni BizomocTi.

Pobota MexaTpoHHOI cucTeMHU 3a0€3MeUYEThCS 3aBISKN 00’ €JHAHHIO
JEKITBKOX CTCH/IIB: €JIEKTPOITHEBMAaTUYHOT O, peneitHoro Ta
MIKPOKOHTpOJIEpHOT0. biioK-cxema CTeHAIB Ta iX B3a€MO3B’S30K ITOKAa3aHO
Ha pucyHky 4.1. Jlng TiAKIIOYEHHS MIiKPOKOHTPOJEPHOTO CTEHIY M0
€JIEKTPOITHEBMATHYHOTO CTBOPEHO «3’€JHYBAJILHY KOPOOKY», IO JI03BOJISIE
BUKOHYBAaTH [IesKi Omepamii y pyYHOMY pEXHMi, B 3aJIeHOCTI Bif
MporpaMu, a TakoX s Bi3yamizamii Ta HAOMIMKEHHIO CHUCTEMH JIO
peansHOro TEXHOJIOTTYHOTO o0J1aTHaHHS. Binbmm JETATHHO
MiKPOKOHTPOJIEPHA YacTHHA Oylie po3rIsIHyTa y HACTYMHHUX JIAOOpaTOPHUX
poborax.

P MKDOKOHMPOAELHLL
e CimeHd
SIMATIC S7-1200
1
LeKmpOnHEsMamLJHLY Tedy ﬁgﬁb/ﬁg Kapaka
cmeHd
Y/ KEDYOaHHS

PucyHok 4.1 — Brok-cxema 3B’s13Ky CTEH/IIB MEXaTPOHHOI CHCTEMHU

EnextponHeBMaTHYHHN CTEHJ SBISE COOOIO TUTUTY, Ha SIKid
po3TalioBaHi BukoHaBYl mpuctpoi ¢ipmu FESTO, a came: Tpu
NHEBMAaTHYHI UWIHAPW, [Ba EJIEKTPOITHEBMATUUHUX  OicTalbinbHUX
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po3mnoaiTbHAKa 5/2 Ta ogwH MOHOCTAaOUTEHUN. Ilomada cTHCIOro MOBITPS
0 CTeHAa BiMOYBa€ThCs BiJ KOMIpecopa dYepe3 CTaHIlI0 IiATOTOBKH
TIOBITPs, 110 3a0e3Meuye BiANOBIHE 3MAIllCHHS BUKOHABYUX MPHUCTPOIB Ta
OUMILEHHA TOBITPs Bin mury. [[ns perymoBaHHsS IIBUAKOCTI BHUCYBaHHS
MITOKIB IMIIHAPIB, HA KOXXHOMY HAIIPSIMKy BCTaHOBJICHI pETYIIO0Ul
mpocem. CraH MWTOKY y KpalHIX TIOJNOXKEHHSIX KOHTPOJIOETHCA 32
JOTIOMOT010, BCTAHOBJICHMX Ha KOPITyCi HMTIHAPIB, TEPKOHOBUX NATYHKIB.
3aMHKaHHS KOHTAKTy OCTaHHIX BiIOYyBAa€THCS 32 paXyHOK MAarHiTHOTO TOJIS
KIUTBIIS, BCTAHOBIIEHOTO Y TOPLEBIM YACTHHI TOPIIHS ITHEBMOIMIIIHAPA.
[ITHeBMaTH4HA MPUHIUIIOBA CX€Ma CTEHJA MPECTaBJIcHA HAa PUCYHKY 4.2
(YMOBHI TIO3HAYeHHS €JEMEHTIB cXeMH mpexacraBieHo y JHomatky A
Tabmums A.1).

P1.0 P2.0 P3.0

PI/ICyHOK 4.2 — Cxema CTCH/Jla MTHEBMAaTU4YHa NMPUHIUIIOBA

Enexrpuune 3’€HaHHS 3 IHIIMMH CTCHIAMH BiJOyBaeThcs uepes 25-
NiHOBUH po3’€M, cXeMa MiJKIIOYSHHS SIKOTO NpeACTaBlieHa Ha pUCYHKY 4.3.
[Mepenik curHamiB ta ix omuc mpeacraBieHo y Jlomatky A (tabm. A.2).
CurHanu TOAiJIeHI Ha YMOBHO TpPH CEKIlii: BUXIJIHI JIUCKPETHI CUTHAIH,
BXI/IHI TUCKPETHI CUTHAIM Ta aHAJOTOBI CUTHAJIM. AHAJOTOBI CUTHAIH BiJ
pe3UCTOpiB JO3BOJISIOTH BIJICTEXKYBATH IMOJIOKECHHS IITOKIB LWIIHAPIB Ha
BChOMY IHTEpBaIi PyXYy.
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Jns 3abesmeueHHs KepyBaHHA EJIEKTPONMHEBMATHUYHUM CTEHIOM
[UIIXOM pPYYHOTO HATHCKAaHHS KHOMOK Ta TIepEeMHKaHHSI TyMOiepiB
BUKOPUCTOBYETHCA pEICHHMIA CTEHJ. 3arajbHUd BHUJ  OCTAaHHHOTO
NpEeACTaBICHO Ha PUCYHKY 4.4.

(RN

JKuBieHnHs Bix
Mepesxi ~220B

3'eqnyBaJbHHH
Kabelb

Pucynoxk 4.4 — Peneilinmii creHn

Peneitamii crenn ckiamaerbes 3 10 ocHoBHuX pene K1-K10;
BBigHOrO aBroMary QFI1; Omoky xwuBneHns 24B — UGI; xiemanky X1
NPU3HAYEHOIO ISl MiAKIIOYEHHS BHXINHUX CHUTHAJIIB  KepyBaHHS
PO3NOAIIBHUKAMH €JIEKTPOTHEBMATUYHOTO CTEH/IA; KIEMHUKY X2, SKHH €
YMOBHHMM KOJIEKTOPOM-MHOKHUKOM Hanpyru 24B (knemu X2.1-X2.4) ta
0B (knemu X2.5-X2.8); elleMeHTIB py4HOTO KepyBaHHS, a caMe KHOIIOK 0e3
¢ikcanii SB1, SB2 Tta TymbGnepa SAl; eneMeHTy CBITJIOBOI iHAMKALil —
nammouku HL1.
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Iopsiioxk BUKOHAHHS JJA00PATOPHOI POOOTH.

Hana maboparopHa podoTa HaOIMKYE CTYACHTIB IO peaabHOi podoTH
EJICKTPOMOHTKHUKA, a/PKe HEOOXIJHICTh YUTATH CXCMH Ta MPABUIBHO
3’€HYBaTH C€JIEMCHTH 3a IUMH CXeMaMH MOTpeOye YBaXKHOCTI Ta
ImXeHepHoi TpamMoTHOCTI. B maniit po06oTi Mu OyaeMO BHKOPHUCTOBYBATH:
pere K1-K4, Tak sk BoHH BiamoBigaroTh 3a matumku X1/X2/XN1/XN2
KIHIICBHX TMOJIOKEHB JBOX MWIHIPIB; penie K7 — sk eneMeHT nam’Ati; pene
K8 — mis mimkmrodeHns kHonku «Crapt»; kHOmky «Crapt» — SBI;
KIeMHUK X1 — IS T AKTFOYeHHS KOTYIIOK PO3MOAITFHUKIB.

PoGora 31 CTEHIOM BUKOHYETHCS CTYICHTOM TiJIbKU  IiCIS
NPOXOJDKEHHS IHCTPYKTaXy Ta B mpucyTHOCTI Bukiagada. SABOPOHEHO
BMHUKaTH CTeHH (MOJaBaTH CTHCIE TOBITpsA abo Hampyry) 0e3 mo3BOIy
BUKJIaZa4a. 3’€JHAHHS NPOBIJHUKIB BUKOHYETHCS JIMIIE CIICIiaTi30BaHUM
THCTPYMEHTOM.

3aBganHs.

3i0patu TpH BapiaHTH cXeM pOOOTH IIBOX IMIIHIAPIB HA pelelHOMY
CTEeH/Ii, Ta TIEPEBIPUTH MPABWIBHICTD X POOOTH. 3pOOUTH AOOMPAIIOBAHHS
3TiTHO PEKOMEH A BUKIIaaaqa.

3mMicT 3BiTY 3 1a00opaTopHOi podoTH.

3BiT 3 naboparopHOi poOOTH TMOBHMHEH MICTUTH THUTYJIBHHH JIHCT,
TeMy, MeTy JaboparopHoi poOOTH, CXeMy CTEHAy IHEBMAaTHYHY
MPHUHIMIIOBY 3 MiANKCAMU €JEMEHTIB, OINUC 3MiH, BHECEHHUX Yy pPOOOTY
CTEeHJIa, Y MIOYAaTKOBIl CXeMi eNIeKTPUYHIN MPUHIIMIIOBIH Ta HOro BIUIMB Ha
po0OoTy CHCTEMH, BUCHOBKH.

KoHnTposabHi 3anuTaHH.

1. Ilepeniunt Ha3BH OCHOBHHMX €JIEMEHTIB CTEHIa 3a CXEMOIO
NPUHIMIIOBOIO TTHEBMATHYHOIO.

2. JInst 9oro npu3HaYCHA CTAHIIIS MTiATOTOBKH MOBITPS?

3. SIkuM YMHOM BHKOHYETHCS PETYJIIOBAHHS LIBHJIKOCTI PYXy IITOKIB
MTHEBMOLIMITIHIPIB?

4. Slka MakcUMallbHa KUIbKICTh KOHTaKTIB MOXKE BHKOPHUCTOBYBATHUCH
Ha OJJTHOMY peJie CTeH1a?

5. IlosicHUTH PUHLIMT Jil CXeMHU eJIeMEeHTY Ham sITi?

6. 3aBIsKM YOMY MOXIJIMBO BIJCTE)KYBaTH IIOJOKEHHS IITOKIB
IIIHAPIB HA BChOMY 1HTEpBaJi pyxy?
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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 be3mrokoBwii MUTIHIP 3 peryTbOBAHIM

\ 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-MOHOCTaOIbHUH, IPYKUHHE
nmoBepHeHHs1, 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
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IIpomoBxenHs Tadmmmi A.l1

—4—

PerynboBanuii gpocens

[
=

Knaman mBuakoro BUXJIOITY

Kommpecop

OinbTp

BomnorosiguintoBay, 3 pydHIM BiIBOAOM
KOHJICHCATY

Macinopo3nuintoBay

brox miAroToBKYM MOBITPSI, B CKIIaIi
BOJIOTOBIIITIOBaYa, (iabTpa, peryyisaropa
THUCKY, MAHOMETpPa Ta MacJIOPOCIIHIIIOBaYa

Peryiarop tucky

Jxepeno TUCKY
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IIpomoBxenHs Tadmmmi A.l1

'—Tf- ]'I
(I

PerynroBanmii Apocens 31 3BOPOTHIM
KJIaImaHoM

2

1,

3BOpOTHIH KJIamaH

&

[TaeBMaTUuHM1 MOTOp

w

m
—

KHormka, HopManbHO BifkpuTa, 6e3 dikcarii

Knomnka, HOpMaIbHO BiIKpHTA, 3 (iKcaIliero

Knomnka, HOpManbHO 3akpuTa, 0e3 Qikcarii

KHomnka, HOpMaabHO 3aKpuTa, 3 (PiKcalli€ero

Kotymika po3nofinsHuka 3
€JIEKTPOMArHITHUM KepyBaHHSIM

JaTtunk HaObMKeHHS 1HAYKTUBHUH
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Tabmumss A.2 — Ilpu3HaueHHs curHANiB 25-MHOBOTO poO3’€My
€JICKTPOITHEBMATHYHOTO CTEHJIA
Ne pin Curnan | Onuc
1 Y1 HItok muninapa P1.0 Boepex
2 YN1 Itok muminapa P1.0 nazaz
3 Y2 Itok muninapa P2.0 Buepen
4 YN2 Itok muminapa P2.0 nazaz
5 Y3 [Tox muinapa P3.0 Buepen
6 Peseps
7 X1 Itok muminapa P1.0 BrarayTo
8 XN1 I tox muninapa P1.0 BucynyTo
9 X2 ok muminapa P2.0 BTarayTO
10 XN2 ok muninapa P2.0 BucynyTto
11 X3 tok mmminapa P3.0 BrarayTo
12 XN3 ok muninapa P3.0 BucynyTo
13 - 0 B motenmiometpa R1
14 + + 24 B nmorenmiomerpa R1
15 R1 [onoxenns noteHiomerpa R1
16 - 0 B norenniomerpa R2
17 + + 24 B nmoreHmiomerpa R2
18 R2 [TonoxxenHs nmoreHmniomerpa R2
19 - 0 B morenmiometpa R3
20 + + 24 B motenniomerpa R3
21 R3 [TonoxkenHs noreHiiomerpa R3
22 Peseps
23 + Hanpyra xuBnenns +24 B
24 Peseps
25 - Hampyra xusnenns 0 B
Tabmuns A.3 — IlpusHauenHs curHaniB 15-miHOBOrO po3’eMy
MIKPOKOHTPOJIEPHOTO CTEHJIA Ta 3’ €JIHYBAJIbHOT KOPOOKH
Ne pin Curnan | Onuc
1 Y1 [tox muminapa P1.0 Boepen
2 YN1 ok muninapa P1.0 Hazan
3 Y2 [ tox muminapa P2.0 Buepen
4 YN2 Itok muminapa P2.0 Hazaz
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5 Y3 Tox muminapa P3.0 Buepen

6 HL1 ok muninapa P1.0 BucynyTo

7 HL2 ok muninapa P2.0 BucynyTo

8 HL3 ok muninapa P3.0 Bucynyto

9 HL4 [Tomunka/aBapist/cucTeMHE MOB1IOMJICHHS

10 Peseps

11 Peszepr

12 Peseps

13 + Hanpyra xusnenns +24 B

14 Peseps

15 - Hampyra xusnernns 0 B

Tabmuus A4 — IlpusHaueHHs CcUTHaIIB 25-IIHOBOTO PO3’€MY
MiKPOKOHTPOJIEPHOTO CTEHJA Ta 3’ €AHYBAJIbHOI KOPOOKH
Ne pin Curnan | Onuc

1 X1 ok muminapa P1.0 BrarayTO

2 XN1 I tox muninapa P1.0 BucynyTo

3 X2 Tok nuninapa P2.0 BrsrHyTO

4 XN2 Itok muninapa P2.0 BucynyTo

5 X3 I tox muminapa P3.0 BrsarayTO

6 XN3 I tox muninapa P3.0 BucynyTo

7 SB1 ITyck

8 SB2 Cron

9 SAl [epemuxau 1

10 SB3 [lepemukau 2

11 Peseps

22 Peseps

23 + Hanpyra xuBnenns +24 B

24 Peseps

25 - Hanpyra xusnenns 0 B
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