MIHICTEPCTBO OCBITU | HAYKU YKPAIHU

HauioHanbHMK yHiBepcuTeT «3anopidbKa nonitexHika»

METOAOWNYHI BKA3IBKU
00 nabopaTopHMx pobiT 3 AUCUMNNIHN

«MHEBMATWYHI TA ENNEKTPOMNMHEBMATUYHI
MEXATPOHHI CUCTEMU (HA BA3I FESTO)»
A8 CTyAeHiB cneuianibHOCTI
133 — NanyseBe mawmnHobyayBaHHSA

OCBITHBOI Nporpamu «[BUryHU BHYTPILLHBOrO 3ropaHHsA»
yCiX (popM HaBYaHHS

2023



MeroanuHi BKa3iBKA 10 J1a0OpaTOpHUX poOIT 3 JHCIHILIIHA
«ITHeBMaTH4HI Ta EJICKTPOITHEBMATHUYHI MEXaTpOHHI cucTeMH (Ha 0asi
Festo)» mist cryaentiB cnemianbaocti 133 — INany3eBe MamnHOOYIyBaHHS
OCBITHROI TIpOTpaMH «JIBUTYHH BHYTPINTHBOTO 3TOpaHHM» ycCix (opm
mapuanHsa. / VYxin.. O.C.Hazapora, B.B.Ocamuuii - 3amopixxs:
HY «3amnopi3bka nomitexuikay, 2023. — 35 c.

Vxinagaui:
0O.C. Hazapoga, K.T.H., JOIICHT
B.B. Ocanumnii, K.T.H., JOLIEHT
Pernenzenr: A.B. [Tupoxok, K.T.H., TOIIEHT

Binnosinansauii 3a Bunyck: O.C. Hazaposa, k.T.H., JOIEHT

3aTBEPIKEHO

Ha 3acimanHi kageapu
EnextpornpuBo/a i aBromaruzaiii
MIPOMUCIIOBUX YCTaHOBOK
npoTtokoin Ne 06 Bix 22.02.2023 p.

PexomennoBano
no sugaudags HMK ETO
npotokoi Ne 07 Bixg 23.03.2023 p.



TIEPEAMOBA ...ttt

1 JIabopatopna pobora Nel

KepyBaHHSA pyXOM OTHOTO HMITIHIPA. .. .ueevenennenennenannnn.

2 JlabopatopHa pobota Ne2

Ocuoru mogemoBants y FIUIASIM............................

3 JlabopaTtopHa po6ota Ne3

MogpemntoBanus y FIUidSIM cxewm 3 aBOMa numiHApamH. ... ...

4 JIaboparopua poboTa Ned

Peanizaris Ha CTEHII CXeM 3 IBOMA HUATIHAPAMH. . ..........

TIEPeMiK MOCHIIAHB. .. .. eueeiet ettt et e e

Honatok A Tlepenik yMOBHUX HO3HAYCHb €JICMCHTIB B

CICKTPOMMHCBMATUIHHX CXCMAX ..ouviiniiitiininnennennnennenns

Honatok b 3pa3ok opopmIIeHHS TUTYJILHOI CTOPIHKH . .......

17

23

28

29

35



4
NEPE/IMOBA

MetoanyHi BKa3iBKM MICTSTh OIHMC YOTUPHOX Ja0OpPaTOpHUX POOIT 3
muciuIuTiHg «[ITHeBMaTHUHI Ta €JIeKTPOITHEBMATHYHI MEXaTPOHHI CHCTEMH
(na 6a3i Festo)» y BignosigHocTi 10 HapuanbHux miaHiB OKP Gakanaspis.

JlaboparopHi poOOTH CHPUSIOTH PO3IIUPEHHIO Ta 3aKPIIUICHHIO
TEOPETHYHUX 3HAHb 3 JUCHUIUIIHK TIPH BHPIMICHHI KOHKPETHUX
MpakTUYHUX 3aBJaHb Ha 0a31 oOmamHamas Festo Ta mnporpamHoro
3abesneuenus FIUidSIM, po3BuBalOTE HABWYKK BEJAEHHS CaMOCTiIHHOI
TBOPUYOi poOOTH Ta MpoQeciiiHi SAKOCTI.

Y nmomatky MOAAaHO TIEPENiK yYMOBHHX II03HAY€HL €JIEMEHTIB B
CJIEKTPOIIHEBMATUYHUAX CXEMaX, 10 BUKOPUCTOBYIOTHCS B J1aOOpaTOPHUX
poborax.

s crymentiB cuemianbHOCTi 133 — lNamy3eBe MammHOOYTyBaHHS
OCBITHBOI TporpamMu «JIBUTYHHM BHYTpPIIIHBOTO 3TOpaHHI» ycCix GopMm
HaBYaHH.
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1 JABOPATOPHA POBOTA Nel
KepyBanHs pyxoM o1HOro nuJinapa

MeTta: 03HAIOMHUTHUCH 13 MOKJIMBUMH BapiaHTaMH KEPyBaHHS OJHUM
OWTHIPOM  BiJl  €NeKTPUYHMX KHOMOK 3  JBOMa  BapiaHTaMu
€JIEKTPOPO3MOIITLHUKIB.

KopoTki TeopeTu4Hi BitoMocTi.

Bynp-sika ckiagHa 3amavya MICTHTH JEKiIbKa MPOCTHX, TaK CaMo i
TEXHOJIOTIYHUI TMPOLEC MICTUTh HHU3KY MPOCTUX [ MEBHUX MEXaHI3MiB.
PosrisiHeMo 11¢ Ha MpUKIIaAi MTHEBMATUYHOTO HWIIHIPA IBOCTOPOHHBOT Jii,
KepYBaHHS SIKOTO BiIOyBa€eThCS 3a JOMOMOTOI0 €JIEKTPOKOHTAKTHOI KHOTIKH
a00 IEeKUTPKOX KHOMOK, B 3aJI€KHOCTI BiJl IOCTaBIICHOI 3ajadi Ta THITY
PO3MOITBHUKA. YMoBHI MO3HAYCHHS cXxeMm MPUHIAIIOBUX
CJIEKTPOIHEBMAaTUYHMAX OYyJI0 PO3MISHYTO y JEKLisX, a TaKOoXXK YMOBHI
rpadiuni  300paxkenns (YI'3) npoay0nboBaHo y JH0maTKy A JaHUX
METOINYHNX BKa31BOK.

Jlasi  po3riasHYTO  OCHOBHI ~ MOMEHTH  TOOYJIOBH  CXEM
CJIEKTPONIHEBMAaTUYHMX MPUHIUIIOBUX Ta NPUHOMN iX mii. 3a A meBHOI
cucTeMaTtu3alii y il Ta HacTymHAX poboTax MpUMeMo, IO JiHig «+24By»
MamoeTbes 3Bepxy, «0B» — 3um3y. KoxHmil BepTHKanbHUN JaHIIOT
HYMEPYETHCS TOCHIIZIOBHO apaOChKUMHU LUdpamu 3i1iBa — HaripaBo. Homepu
JIAHIIIOTIB, B SIKUX € KOHTAKT IIEBHOT'O peJie, MPONUCYIOTHCS 3HU3Y JIAHILIIOTa,
B SIKOMY € TO3HAUCHHS KOTYIIKU peJie. 3arajioM, JUlsl JaHWUX CTEHJIB, Ha
OJIHE peJic HEMOXKIIMBO BUKOPHCTOBYBATH O1JIbIIIE YOTHPHOX KOHTAKTIB.

Iopsaaok BUKOHAHHS J1a00PATOPHOL POOOTH.

KepyBanHs  MHEBMaTHYHHM  IMJIIHAPOM 32  JIOIIOMOTOIO
MOHOCTa0ITFHOTO PO3MOALTEHUKA 5/2 Ta KHOTIKY 0e3 (ikcallii 3 HopMaabHO
BiIKPUTHM KOHTAaKTOM BBaXKA€ThCS HaWMpocTinmiow cxemorw (puc. 1.1).
[puxnun nii HaCTYNMHWIA: NpU HATUCKaHHI Ha KHomky «SB1» Hampyra
noJaeTscsl Oe3nocepeJHO Ha KOTYIIKY pO3mofiibHUKa «Y 1», sKuid 3a
JOTIOMOTOI0  €JIEKTPOMATHITHOTO TMOJISl 3MIHIOE IOJOXKEHHS 30JI0THHKA.
TakuM 9UHOM TOBITpSI 3 KaHATy «1» MOYWHAE TIOCTYIIATH y KaHaT «4» Ta
mrok mwriHgpa P1.0 BucyBaerbcsa. [lpu BimmyckanHi kHOmkKH «SB1y,
Hampyra Ha KOTymmi cojeHoina «Y1» 3HuUKae 1 TpyKUHA TIOBEpTae
30JIOTHUK PO3NOJUIBHUKA Y IOYaTKOBE ITOJIOKEHHS — IOBITPS 3 KaHATy «1»
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MOCTyIae y KaHal «2», BHACHiAOK doro, mTok mwiiHapa P1.0 Takox
MOBEPTAETHCA Yy ITOYATKOBE IMOJIOKCHHA.

+24V 1
L —

P1.0

SB1EY

w[&i{

ov
Ooo—

Pucynox 1.1 — KepyBaHHS NMHEBMOITWTIHAPOM 32 JIONOMOTOI0 MOHOCTaOlIBHOIO
po3mnomiabHEKA 5/2 Ta KHONKHU Oe3 (ikcalil 3 HOpMaJIbHO BiIKPUTUM KOHTaKTOM.

Cxoxuii mpuHOMUN [ii CXeMH KepyBaHHA ITHEBMOIWIIHAPOM 3a
JIOTIOMOT0I0  0iCTabUILHOIO PO3MOJUIBHUKA 5/2 Ta JBOX KHOIIOK 0e3
¢ikcanii (puc. 1.2). Ilepma dyacTMHa pOOOTH CXEMH aHaJOri4Ha
MIOTIepE/IHIN, BiIMIHHICTh TONSTaE y TOBEpPTaHHI IWIIHIApa y BHUXIiJHE
nojioxkeHHs. Yepe3 Te, MO0 PO3NOAUIBHUK 3aMiCTh MpPYXWHH, Ha
OpoTWICKHOMY Oomi, Mae me oxHy KoTtymky «YNI1» s Hel
BHUKOPHUCTOBYIOTh JOJATKOBO KHOIIKY «SB2». 3a mis xopekTHoi poboTu
CXEMH, aJKe KOHTaKT KHOMKH «SB2» HOpMajbHO 3aKpUTHi, Horo Tpeba
iHBEpTyBaTH. 3a Ul [[bOTO BUKOpPHUCTAEMO jaonaTkoBe peie «Kl» Ta Horo
HOpMaJIbHO 3aMKHEHHWH (H.3.) KOHTakT. Ilpy BiICYyTHOCTI pydHOTO BIUIUBY
Ha KHONKy «SB2» Hampyra momaetbess Ha koTymky «Kl», Tum camum
PO3MHUKAalOYH HOPMalbHO 3aMKHEHWH KOHTakKT 1Ii€i KoTymwku. [lpu
HaTHCKaHHI Ha KHOIKY «SB2» Hampyra 3 korymku «K1» 3HIMaeTrbcs Ta
yepe3 HOPMaJbHO 3aMKHEHMH KOHTakT «Kl» momaerbcs Ha coseHOIR
«YN1». Po3momiapbHUK TOBEPTAETHCS Yy BHXIAHE ITOJIOKEHHS Ta INTOK
mwtinapa P1.0 Takoxx mounHae pyX y IOYaTKOBE MOJIOKECHHSI.

Jns perymioBaHHS IWIBUAKOCTI PyXy IUTOKa IJIIHApa, B 000X
HampsIMKaX, y BCIX CXeéMaxXx BHUKOPUCTOBYIOTh Apoceni. PerymtoBaHHS
BiZIOyBa€eThCA 3a JOTIOMOTOI0 PYYHOTO POJMKY Ha JpOceii, SKUH 3MIHIOE
MOBITPSIHUM MPOXiJ B 3aJI€KHOCTI Bifl KINBKOCTI 00EpTIB JaHOTO POJIUKY.
Hpoceni BimirparoTh BXKIUBY POIL y TEXHOJOTIYHHWX OIEparlisaxX, amke
caMe BOHM BH3HAUalOTh Yac BHCYBaHHS INTOKA ITHEBMOIWIIHIpA, a
BIJIMOBI/THO, YaC BUKOHAHHS TEXHOJIOTIYHOI Omepartii.
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Pucynok 1.2 — KepyBaHHS NHEBMOIWIIHAPOM 3a JIOMIOMOTOK O0icTaOlTBHOTO

po3nomiIbHUKA 5/2 Ta IBOX KHOMOK 0Oe3 ¢ikcamii (3 H. p. KoHTakToM «SBl» Ta H. 3.
KOHTakTOM «SB2»).

[puanmn fii HACTYmHOI CXEeMHU KEpYBaHHS ITHEBMOIWIIHAPOM 3a
JIOTIOMOTOI0 MOHOCTa0IIbHOTO PO3MOAUTPHIKA 5/2 Ta TmepeMukada 3
bikcamiero  «SAl» (puc. 1.3) anamoriunmii momepeaHsoMy. €nuHa
BIIMIHHICTB, 1m0 KOTymika «K1» min’eqHaHa 10 KOHTAKTy IepeMuKada
oJHOYacHO 3 coyieHoioM «YN1». ToOTO BiIKIIOYCHHS HANIPYTH 3 OJHOTO
conenoiny («YN1») nepenbadae mogauy HanpyTu Ha iHIHH («Y 1»)

P10 2y 1 4
o .
23 o ﬁ'
SATE ; «
12
1
Al ‘
YNt $ K1 i |_7:|—$
q
ov A2
O > >

Pucynox 1.3 — KepyBaHHS NMHEBMOIIWTIHAPOM 32 JIOHNOMOTOI0 MOHOCTAaOUIBHOTO
po3noninbHUKa 5/2 Ta nepemMukayva 3 ¢ikcamiero «SA1y.

OcranHs cxema, fKa pO3IJIAHyTa y Wil JlabopaTopHid pPoOOTI
BUKOPHCTOBYE CXEMY 3 €JIEMEHTOM MaM’sTi. Y JaHOMY BHUIIAIKY IS CXeMa
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BUKOPHUCTOBYETHCSI I KepyBaHHS MHeEBMoImiIiHApoM (puc. 1.4) 3a
JIOTIOMOT'OI0 MOHOCTAOUILHOTO PO3MOIUILHUKA 5/2 Ta JBOX KHOIMOK 0e3
¢ikcanii 3 HOpPMaJdbHO pO3IMKHEHHMM (H. p.) KOHTakToM «SBl» Ta
HOPMaJIbHO 3aMKHEHUM (H. 3.) KOHTakTOM «SB2y». IlpmHmmm mii cxemu
HACTYITHUU: NpH HATHUCKaHHI Ha KHOMKY «SB1» Hampyra momaetbcs Ha
koTymky «K1». Takum 4yMHOM OAMH 3 1i KOHTaKTiB MiJKUBIIOE BIACHY
KOTYIIIKYy, a IHIIMW IOJa€ HAmpyry Ha COJIEHOin po3mofinbHHKa «Y1»
(BHacmigok woro, mTok Imiinapa P1.0 BucyBaerscs). s 3HATTS Hanpyru
3 korymkn «Kl» y maHIfor, MiX OCTaHHBOIO Ta KOHTakToM «Kl1»,
BCTaHOBJIIEHO KHOTNKY «SB2» 3 HOpManbHO 3aMKHEHMM KOHTakTOM. llpum
HaTUCKaHHI KHOMKH «SB2» eneMeHT maM’sTi BUMHKAEThCS Ta TPYKHHA
IIOBEPTAE PO3MOMITLHUK y BUXIJHE IOJIOKCHHS, a BIAMOBITHO 1 IMTOK
nHeMonminapa P1.0.

P1.0 =24V 1 2 3
O
3
SBIE Y K1
L 4
4 2
‘1’1W:\ ! /rw SB2E
AELE!
1
1 1Z7H
oV
O

1\

Pucynok 1.4 — KepyBaHHS NHEBMOLUIIHAPOM 3a IOMOMOIOI0 MOHOCTaOiTbHOIO
posmonineHUKa 5/2 Ta nBOX KHOMOK Oe3 ¢ikcamii (3 H.B. KoHTakTOM «SB1» Ta H. 3.
KOHTakTOM «SB2y).

[FLN 8

3aBaaHHS.
BHBYMTH MpUHIUI il YOTHPHOX CXEM KEPYBaHHS  OJHUM
ITHeBMOIMITiHAPOM. [lepeBipuTH BiAMOBIAHICTE pOOOTH CXEM Ha peaTbHOMY



oOmanHanHl. HaBumTHCh, 3HAXOOWTH BIANOBIAHI E€IEMEHTH CXEMH
MIPUHIIAIIOBOI HA CTEH/II.

Pucynok 1.5 — JIabopaTopHHii cTeHN eIeKTPOITHEBMAaTHIHAIT

3mMicT 3BiTY 3 J1aGopaTopHOI podoTH.

3BiT 3 nabopaTopHOi poOOTHM MOBHUHEH MICTUTH THUTYJIBHHH JIHCT,
TEMy, METy Ja0opaTOpHOI pPOOOTH, YOTHPH CXEMH KEPyBaHHS OJHUM
ITHEBMOIIWJIIHAPOM 3 MiJIKCAMHU SJIEMEHTIB Ta BUCHOBKH.

KoHTpoJibHI 3anuTaHHS.

1. [TepenmiunTy HA3BW OCHOBHUX €JIEMEHTIB CTEH/IA.

2. 151 4oro mpu3HaYCeHA CTaHIlIS MiArOTOBKH MOBITPs?

3. SIKUM YMHOM BUKOHYETHCS PETYJIIOBAHHS MIBHIKOCTI PyXy HITOKIB
ITHEBMOIIAITIHAPIB?

4. lllo sBNSETHCA JKEPEIOM CTHCIOTO TOBITPS Ui THEBMATHYHHX
cucreM?

5. HamamoBatn cxeMy BMHKAaHHS JIAMIIOYKH 3 BHUKOPHCTaHHIM
CJIEMEHTY TIaM SITi.
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2 JABOPATOPHA POBOTA Ne2

OcHoBu MoaeaoBanusa y FluidSIM

Mera: 0o3HaOMHUTHCH 13 mporpamHHM 3abe3nedeHHs M FluidSIM,
HABYUTHUCH CKJIAJaTH MPOCTI eNEKTPOIHEBMATHYHI CXeMH Ta MEPeBIpATH iX
Mpare3aaTHICTb.

KopoTki TeopeTu4Hi BitoMocTi.
IMporpamue cepenoBumie FluidSIM wmae pmocute mnpoctuii Ta
iHTyiTHBHUH iHTepdeiic. [licns BiAKPUTTS mporpamu y JiBOMY BEPXHHOMY

KyTi, Ha TaHeni MeHio € craHAapTHi 3Hauku: CBOPUTH HOBHH (paiin 0

(anprepHaTHBHUI BapiaHT, komOiHanis knasim Ctrl+N) abo Binkputu Bxke
]

iCHyI0UHH . Y Hamomy BHIAJAKy, CTBOPIOEMO HOBHH apKyll JUIs

MaibyTHROI cxemu (puc. 2.1)

FluidSIM-P - a
File Edit Execute Library |nsert Didactics Project View Options Window 2

DSW|E & - a| | (Bl a@RQ|R| = » 1w b

= Hicrarchical Vie ponent Libra [[= & | 52 | | & c\Program Files (x86)\Didactic\fl_sim_pd.de\ct\noname2.ct = [Eoh =<
Wy Files Common Files — .

=] Pneumatic

} [=] Supply Elements

AlS|F e

C: Compressor || Variable co... || Ar service ... || Ar service ...

0 o]

Air pressure .. | |Mr pressure . Air filter Manual drai... || Attomatic d.

el ndd e

Wanual drain || Astomatic d... || Lubricator Cooler #ir Dryer

}—‘* Actuators

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

== ¢

Cylinder wit... | Mutiple Pos .. || firmotor || semirot:

B

¢

b

i

fl

cuum su..

4

Sucker
| |- Freauenty used cyinders
[ vaives v [l < > ¥
Edit Mode
Pucynok 2.1 — Po6oue BikHO nporpamu FluidSIM
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JliBopyd Bim CTBOPEHOTO apKyIlla pO3TallOBaHa TaOJHUI YMOBHHX
MMO3HAYCHb MHCBMATUYHUX Ta CIICKTPUIHUX eHeMeHTiB CXEM IMPUHIIUIIOBUX,
110 MOJIJICHO Ha NIEBHI PO3/IiNN 32 (YHKIIOHATEHIUMH 03HaKamu (puc. 2.2).

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

[=] Preumatic

¥ Supply Elements

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

}—E Measuring instrumenis and Sensors.

[=] Electrical controls

| Actuators

7+ Power Supply

| Weasuring instruments and Sensors
4 Relays

—H Switches

—H] Controler

¥ Ladder Symbols

[+ Digital Technique

[+] EasyPor/OPC/DDE

[+] GRAFCET

[+] Miscelaneous

Pucynok 2.2 — Ilepenik OCHOBHUX PO3/ijliB YMOBHHX IIO3HAYEHb

PosramryBaHHS ~ KOXKHOTO  €leMEHTa  BifOYBA€TbCS  IILIAXOM
MIEPeTATYBAaHHS 3a JOMOMOTOI0 MUII 3 TaOIUII J0 apKymia cxemu abo 3a
nJoroMmororo komOinamiii KoniroBatu / BeraButw.

Binbim neranpHy iH(pOpMaIito, MO0 eIEeMEHTa, MOXKIMBO OTPUMATH
HATUCHYBIIM MpaBy kHomKy muiii (ITKM) mo BiamOBiZHOMY eleMEHTy Ta
obpasrim po3aia «Component Description» (puc. 2.3).



12

}—[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

Pucynox 2.3 — Ilpukian KOHTEKCTHOro MeHI0 npu HatuckanHi [IKM Ha enmemeHT
YMOBHOTO [TO3HA4Y€HHS B TAOJIHMIIi

Jns  HamamTyBaHHSA IIEBHOTO €JIEMEHTa IiCIs pO3TallyBaHHS
(puc. 2.4) Ha cxemi, HeoOximHO HatucHyTH Ha Hbomy [IMK Tta obOparn

po3in «PrOEertieS. ..

File Edit Execute Library |nsert Didactics Project View Options Window 2

DSEES - BB S [ 2|8 QQQQAARQ| B[ = » 1 |w i rmw
i e [= | @ | =] | 8 caProgram Files (x6)\Didactic\fl sim_pd.de\ctinoname2.ct o] @ )=
Ty Files Common Files A A A

[=| Pneumatic

) {=] Supply Elements

%ol
A @ @ ‘@‘5% Force=0 N
T max. Stroke = 100 mm
Compresse... || Compressor ||“ariable co... || Ar service ... || Ar service ... Piston position = 0 mm
Piston diameter =20 mm

Piston rod diameter = 8 mm
Mounting angle = 0 deg
Woving mass =0 kg

internalleakage = 0_V(mn*MPa)

<O

%}

Ar pressure... || Ar pressure... || A fiter || Manual drai... || Astomatic d..
Wenual drain ||Atomatic d... || Lubrioator Cooler A ryer
}—(*_ Actuators

| [ | Wi— | S| 1)

Distance rule || Single actin.... || Cylinder, Si Double acti... || Cylinder wit.
Pucynok 2.4 — Pe3ynbrar po3TainryBaHHS MHEBMOLUUTIHAPA HAa apKymi cxemu (mpu

HaBeJICHHI Kypcopa Ha eIEMEHT — B1I0OpakaloThcA HOTO OCHOBHI XapaKTEPUCTHKHN)

Pesynprar  BigkpurTs  BikHa  «Properties...» mnokazaHo Ha
pucyHKy 2.5. Y mepwiii Bknaani MoxiuBo 3MiHoBatH Onuc/Ipunnun aii/
Tun pemndysanas/CxeMy po3TallyBaHHS Ha apKylli Ta HaiBaXKJIWBIlIe
3amaBaTi mo3HaudeHHs y moii «Label». Bxmamku «Parametersy, «External
load» ta «Force profile» y nawiii mabopaTopHiii He PpO3IIISIAIOTHCS.
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3pobuMo akIeHT Ha ocTaHHiM Bkiammi «Actuating Labels». Came ma it
3aJIal0ThCSl Ha3BU JATUYMKIB MOJOKEHHS IITOKY IMIIHJPIB Ta Jiara3oHu iX
nii/BcranoBnents. Ha pucyHky 2.6 mOKa3aHO MPHKIIAJ BCTAHOBICHHS IBOX
JMATYNKIB KpalWHIX MMOJIOKEHb TIPH YMOBI, IO MITOK IMIIIHIpPA BUCYBAETHCS
Ha 100 MM.

Configure Cylinder

Configuration  Parameters Extemalload Force profile  Actuating Labels

Description Cylinder type
[Double acting cylinder] O Single acting (Extension)
Spring retum
Piston rod type ) Single acting (Retraction)
(®) One piston rod Spring retum
Through
O ” (® Double acting
Two piston rods
O Tp , Properties
Fousn [ Cushioning
O No piston rod [ adjustable
with magnetic ciutch [ Sensing
] —
Mirror

0|0 O Horizontal BE:'
% [ Vertical

Omeria Cnpaska
Pucynok 2.5 — BikHO BacTHBOCTEH YMOBHOTO II03HAUEHHS THEBMOLIITIHAPa

Configure Cylinder

Configuration Parameters Extemalload Force profile Actuating Labels

Posttion
Label Begin End
[ | q | =
[xN1 ] 95| | 100 [mm @.700  ~
\ | || | 0000 -
\ | || | 0100
\ | || | fm 0100~
\ | | || | 0100

Comesponding components

Vi e

Omvena Cnpasxa
Pucynok 2.6 — IIpukiia/; BCTAHOBICHHSI ATYUKIB HA ITHEBMOLMITIHAPI
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Hami  posrmsHemo — BapianT — BKiaagku  «Properties...»  mus
po3noaiNbHUKA (PUCYHOK 2.7). AHAJOTIYHO MOXJIMBO 3MIHUTH THII
pO3MOAiIbHUKA, 00paTH HOro HOPMaJbHY IMO3MILII0 Ta KiJBKICTh KaHAIB,
Tin curHany KepyBaHHS (Pyunuit / Mexaniunuit / IlHeBMaTnuHmii /
Enextpudnnii), opieHTaIil0o po3TamlyBaHHA HAa CXeMi Ta 3aJaTH BHUTPATH
MOBITPSI IPH EKCILTyaTarlii.

Configure Way Valve

Left Actuation Description Right Actuation
Spring-etumed
Piloted §/2-way solenoid valve I [ Picted
D Extermal supply Extemal supply

] Preumatic spring Valve Body [ Preumatic spring

External supply [JReversible External supply
Manually | = ~ ]
wE R
Mechanically v ~ | Mechanically
Initial Position
Pneumnatically/ (@] ® O (@] Preumatically/
Electrically |I > Electrically

Left [[] Dominant Signal Right

Manually

~

v

Standard Nominal Flow Flate | 1000 | /min (0.1.5000) v

Mirror

[|||:| [[J Horizontal

Cocd |t

PucyHnok 2.7 — BikHO BIacTHBOCTEH YMOBHOTO TIO3HAUEHHS PO3MOITBHHKA

=
— Vertical
=

Jliisg mo3HaueHHS KOTYIIKH PO3MOAIIEHUKA HEOOX1THO MO KPYXKEUKY
Ha TEBHIM KOTYIII[ HATHCHYTH JBidi JiBOK KHOMKOI Muti (JIKM). TTicis
BOTO BIJKPHETHCS [iaJIOTOBE BIKHO [JIsi HAMWCAHHS BiAMOBIIHOTO
no3HaueHHs (puc. 2.8).

Valve solenoid connection

Corresponding component of
electical circuit: 'g
Yalve solenoid
Cancel Help

Pucynok 2.8 — Ilpukia/ no3HaYeHHs KOTYIIKA PO3HOAITbHUKA
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3 HACTYITHUM KpPOKOM BiOYBA€ETHCS 3’€MHAHHS CJIEMEHTIB IMUIIXOM
MepeTacKyBaHHS OJHOTO KpYy)KedKa IMEBHOTO BUXOJAY €JIEMEHTa 3 1HINUM.
PesynbTar mTHEBMAaTHYHOT YaCTHHH CXEMU MPEJICTABICHO HA PUCYHKY 2.9.

[l el e
X1 XN1
L)

Y1

Pucynok 2.9 — I1pukian mHEBMAaTHYHOI YACTHHN CXEMH

AHAIOTIYHUM IIISIXOM MATIOEThCS SIEKTPUYHA YaCTHHA CXEMHU, 1€ 3
PI3HUX PO3IUTIB OOMPAIOTHCS TICBHI €JIEMEHTH JKUBJICHHS Ta CIIOKUBAui,
BiOyBaeThCs X MiANUC Ta 3’ €HAHHS B €MHY cXeMy. Pe3ynbrar Takux mii
MpeJcTaBiIeHo Ha pucyHKyY 2.10.

<24V 1
e

SBI1E 3,

q

W'1|_Z]—$

ov
o —

Pucynok 2.10 — ITpukiaj elneKTpHIHOT YACTUHU CXEMH

HactymauMm eramoM € TiepeBipka BiAMOBITHOCTI POOOTH CXeMHU
3aBHaHHio. [l Oro HEOOXiMHO TMepedTH B PEKUM  CHMYIISIII,

HaTUCHYBIIH 3Ha4oK CTapTy CHUMYJISIi - (abo knapimy F9) nHa manemi
THCTPYMEHTIB. SIKII0 TOMUIIKK OYAyTh BIJICYTHI Ta cXeMa KOpPEKTHA, KaHal,
y SKUH TOHA€TbCA TOBITPS, MIJACBITHUTBCS TEMHO-CHHIM KOJBOPOM
(puc. 2.11, a). Ilpu HatuckanHi Ha KHOTMKY «SBl» JIKM enexkrpudnuit
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JIAHITIOT CTaHe YepBOHOTO Kombopy (puc. 2.11, 6), e o3Havae, Mo CTPyM
Yyepe3 KOHTAKT KHOIKU TOAAEThCsl Ha KOTYIIKY po3noninbHuKa. OCTaHHiH,
B CBOIO YEpry 3MIHIOE CBOIO MO3MIIIIO Ta TOJIAE MOBITPS B IHIIMK KaHAN, B
pe3yabTaTi Yoro ITOK MHJIiHApPa BHCYBaeThCsA. IIpw BiamyckaHHI KHOIKH
«SB1» Bci eneMeHTH CXEMU MMOBEPTAIOTHCS Y TIOYATKOBE TOI0KEHHS.

28V 1 24V 1

X1 XN1 o— X1 XN1
L 3 L} L]
SBAEY,
4
Y1 Z|—g
oV
C—
a) 0)

Pucynok 2.11 — INpukiang poOOTH pexXuMy CUMYJISLIT

3aBnaHHs.

HawmamtoBatu y cepegosuii FluidSIM Bci yotupu cxemu KepyBaHHS
OJHMM LMJIIHIPOM, IIO BHBYEHO Yy TMONEpeHii 1abopaTopHiii podoTi,
MIEPEeBIPUTH BiAOBITHICTh pOOOTH CXEM Y PEXKHUMI CUMYIIALIT Ta peaabHOTo
oOJiaiHaHHSL.

3micT 3BiTY 3 1abopaTopHOi podoTH.

3BiT 3 ;mabopaTopHOi POOOTH MOBHHEH MICTHTH THTYJIBHHH JIHCT,
TEMy, MeETy JabopaTOpHOI pPOoOOTH, YOTHPH CXEMH KEPyBaHHS OIHUM
MTHEBMOLMJIIHAPOM 3 MiANKUCaMH €JIEMEHTIB Ta BUCHOBKHU.

KonTpoabHi 3anutanus.

1. TlepeniunTy OCHOBHI PO3/iJH HAJAIITYBAaHHS THEBMOLMIIIHIPIB.

2. llepeniunTi OCHOBHI MMyHKTH HANAINTYBAaHHS PO3IOIITHHHUKIB?

3. Ha sxi oCHOBHI po3AiiM TMOIUIAIOTH ITHEBMATHYHI CIIEMCHTH ¥
TaOJUIll YMOBHHX T03Ha4YeHb cepeaopuiia FluidSIM?

4.Ha sxi OCHOBHI DPO3AUIM TMOAUISIIOTH ENEKTPUYHI €JIEeMEHTH Y
Ta0JIHIN YMOBHHUX IMO3HAaYEHB cepemoBuiia FluidSIM?

5. HamamtoBatu  e€NEKTPUYHY CXeMy 3 IHJMKAI[€l0: JI0JaTH
MapaieilbHO KOTYIIKaM JIAMIIOUKH, 3MiHUTH KOJIp OCTaHHIX.
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3 JTJABOPATOPHA POBOTA Ne3
MoaemoBanns y FluidSIM cxem 3 1BoMa HWJIiHAPAMH

Meta: HaBUUTHCH BIITBOPIOBATU CXEMH 3 pOOOTOIO ABOX LMJIIHIPIB
y PI3HUX TOCHiZOBHOCTSX, BHKOPUCTOBYIOUHM IIpOrpaMHe 3a0e3reueHHs
FluidSIM.

Kopotki TeopeTruuni BizomocTi.

VY nomnepenHix nadopaTopHUX poOOTax OYyJO PO3MNISHYTO OCHOBHI
IpUHIMNK 1100yOBH cxXeM. BOHM Manu AOCHTH NMPOCTY CTPYKTYypy Ta He
moTpeOyBaIy HiSKOI cUcTeMarH3allii. Y JaHii J1abopaTtopHiii poboTi Oyme
PO3TIISIHYTO OCHOBHI MPUHIUIK PO3TALIYyBaHHS IPYI €IEMEHTIB sl OLIbII
mBHUAKOI Ta Jerkoi B3aemomii. OTKe, eNEKTpUYHA YacTUHA CXEMH
CKIaJaeThCsl 3 HACTYNHUX €JEMEHTIB: KOTYIIOK peJle Ta KOTYIIOK
PO3MONAIIBHUKIB, KOHTAaKTH pene (H.p. Ta H.3.); KOHTakTH JaT4YHKiB
KIHIICBHX TIOJIOKEHb IITOKIB ITHEBMOIWIIH/APIB;, KHOIKH/ IEepeMHKaYi.
OmHMM 3 OCHOBHHMX MpaBWJI TOOYIOBHM MaiOyTHIX cxeM Oynae Te, IO
CUTHAJIM BiJ AAaTYHKIB Ta KHOIOK iAyTh Ha pene (a He Oe3rmocepeaHbo Ha
KOTYUIKH PO3MOJALIBHUKIB, K OyJI0 TIOKa3aHO y MOMEPEeAHIX J1abopaTOpHUX
poboTax), a OCTaHHi, B CBOIO 4YEpry, HEepelalTh 4Yepe3 CBOI KOHTAKTH
curHaimu KepyBaHHS. llepmmM yMOBHHUM OJIOKOM cXeMH OyIyThb BCi
cUrHamu Big KHOmMok (puc. 3.1,a), IpyruM — CHTHajlM BiJ JaTYUKiB
KiHIIEBHX TI0JIOkKeHb (puc. 3.1, 6), Tperim — enemenTu nam’sti (puc. 3.1, B),
Y4eTBEPTUM (SKIIO €) - 4acoBi pesie Ta JiuwibHUKA (puc. 3.1, T), m’sTHM
OCTaHHIM — €JICMEHTH KepyBaHHS/KOTYIIKH PO3MOAUIBHUKIB (puc. 3.1, n).
Ha pucynky 3.1 mnokazaHi OCHOBHI THIM YMOBHHMX IO3HAa4€Hb, IO
BHKOPHCTOBYIOThCS B TIPOIIECi TPOBEIEHHS JIaDOpaTOpHHUX pOOIT Ta
JIOMATKOBHX 3aBIaHb. Perne dacy Ta JIYMIBHUKK Yy AaHild J1abopaTopHid
poOOTi HE PO3IIATATUMY ThCSL.

B nawniii nabopaTtopHiii poOOTi pO3IIAHYTO TPH OCHOBHHUX BapiaHTH
cXeM po0OTH IBOX MWIHApPIB. g ITWX cXeM TPUHHATI HACTYIHI
rnapaMeTpu: oOHIBa MWIIHIPHU JTBOCTOPOHHBOI Jii Ta HA HUX BCTAHOBJIEHO
JaTYMKH KiHOEeBHUX MmoJjioxkeHb (Tok BTATHYTO XN1/XN2, mrok BUCYyHYTO
X1/X2); posnoninpHuKH OicTabimbHI 3 €IEKTpOKepyBaHHAM S5/2; crapt
LUKITy HOYMHAETHCS IPU HATHCKAHHI KHOIKM 3 HOPMAaJbHO BIIKPUTHM
KOHTaKTOM 0e3 (ikcartii.
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Pucynok 3.1 — [lpukian mOpsAKy poO3TAallyBaHHS CJIEMEHTIB PEJCHHOI CXEeMH
€JIEKTPUYHOI IIPUHIIMIIOBOL

Hiarpamu po6OTH KOXXHOTO 3 BapiaHTIB CX€M 3 JBOMa IHIIiHApPAMHU
npefcraBieHo Ha pucyHkKy 3.2. s BapiaHTy «A» pexXHM poOOTH
HACTYIHUHM: NpU HAaTHCKaHHI KHOMKU «CTapT» NepHri MUIiHAP HOYHHAE
BUCYBAaTHCS, IIPHU JOCATHEHHI KPalHBOTO IOJIOKEHHS (CIpalioBaB AATYUK
X1) mounnae pyx apyruil nwiiaap. Komaw npyrwii mumiHAp JOCATHE CBOTO
KpaifHbOTO TIOJIOKEHHSI (CHpalloBaB JNaT4yuK X2), NepIIui HIIHID
[IOYMHAE MOBEPTATUCS y BUXigHE moyiokeHHs. CurHan Bix garumka XN1
Jla€ T03BIJ HAa TOYATOK PyXy APYroro HWITHIApAa Yy BHXIJHE ITOJIOKEHHS.
CropamroBannst  jgarunka XN2 curHamizye Tmpo 3aBeplICHHS IUKIY.
[loBTopHe HaTucKaHHA KHONKH «CTapT» IMOBTOPIOE OMHMCAHMH TMPOLEC.
CxeMa eleKTpoIHEeBMaTHYHa PUHLIMIIOBA BapiaHTy «A)» MPENCTaBICHO Ha
pHUCyHKY 3.3.
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Pucynok 3.2 — BapianTu mocimiJOBHOCTI poOOTH JABOX IIJIiH/PIB
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I

Pucynok 3.3 — Cxema NpUHIHUIIOBA BapiaHTy «A»

Hns Bapianty «B» pexxum poOOTH HACTYNHMHA: NPH HATHCKaHHI
KHONKK «CTapT» MepImnil IMIIHAP MOYWHAE BUCYBATHUCS, PU JOCSTHEHHI
KpailHbOro TMOJIOKEHHS (CHpalioBaB AaT4vK X1) MOYMHAE pyX IpYyTHi
wwtinap. Komu apyruil muumiHap OOCSATHE CBOTO KPalHBOTO IOJIOXKEHHS
(cnpamroBaB gaTduk X2), BiH 0Jpa3y MOYHMHAE MTOBEPTATHCS y MOYATKOBE
nonoxeHHs. CurHan Bijg garunmka XN2 fmae 1O3BUT Ha IMOYATOK DPyXy
MEepUIOTO LUJIiHIpa Y MoyaTkoBe HonokeHHs. CrnpamroBanHs gatunka XN1
CUTHAJIi3ye MpO 3aBepllieHHS LMKIy. [lOBTOpHE HATHCKAaHHS KHOIKU
«Ctapt» moBTOpIOE omucaHuil mnpomec. Cxema eleKTpOITHEBMaTHYHA
MPUHIMIIOBA BapiaHTy «By» mpencraBieHo Ha pucyHKy 3.4.
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Pucynok 3.4 — Cxema npHHIMIIOBA BapianTty «B»
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Jns Bapianty «C» pexuM poOOTH HACTYMHHNA: TMPH HATHCKAHHI
kHONKU «CTapTy MepIini MWIHIP MOYUHAE BUCYBATHUCS, MPHU JOCATHEHHI
KpalHbOI'O TIOJIOKEHHS (CIpaltoBaB naTdyuk X1) BiH oJipa3y MOBEPTAETHCS
y BuxinHe nonoxxeHHs. CurHan Bix matunka XN1 nmae mo3Bin Ha movaTok
pyxXy npyroro mwtiHApa. [Ipw mocsSTHeHHI maTduk X2 MITOK APyTroro
LHWTIHIPAa OJpa3y IOBEPTAEThCS y BUXITHE MOJIOKeHHs. CrpallfoBaHHS
natunka XN2 curnamizye mpo 3aBepiieHHs IUKITy. [loBTOpHE HaTHCKaHHS
KHOTIKH «Crapt» TIOBTOPIOE OTIMICaHMI Tporiec. CxeMma
CJICKTPOIIHEBMATUYHA MPHUHIUIOBA BapiaHTy «C» TpEeICTaBIcHO Ha
pHucyHKy 3.5.
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Pucynok 3.5 — Cxema npuHumnmnosa Bapianty «C»

3aBpanHs.

BuBunTH OCHOBHI mpaBuia NOOYZOBH CXEM Ta JIOTIKYy iX poOoTH.
BintBoputn y cepemoBumii FluidSIM Bci Tpu BapiaHTH cXeM KepyBaHHS
JIBOMa MIJTIHAPAMH, 0 PO3TITHYTO y JabopaTtopHiii poOOTi, mepeBipuTH
BiJIMOBIHICTh POOOTH YaCOBHM JliarpaMaM NPUHIMIIOBHX CXEM Y PEeXUMI
CUMYJISIII.
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3mMicT 3BiTY 3 J1a60opaTOpHOIL podoTH.

3BIT 3 J1abOpaTOpHOI POOOTH TMOBUHEH MICTUTH THTYJILHUH JIUCT,
TEMy, METy JlabopaTOpHOI POOOTH, TpU BapiaHTH CXEM KEpyBaHHS Ta
BUCHOBKH.

KonTpoabHi 3anutanus.

1. HazBaT OCHOBHHMH MOpSAOK pO3TallyBaHHS OJOKIB CXeMHU
ENIEKTPUYHOI MPUHIIATIOBOI.

2. HamaimoBatu 4acoBi aiarpaMu poOOTH JABOX IHJIIHAPIB.

3. lllo HEOOXiAHO 3aMiHUTH y CXeMi, 00 LUK HIIOB Oe3KiHEeYHO
JOBI'O, 0 MOMEHTY NIPUMYCOBOI 3yIIUHKHU?

4. Yomy Ha cxemax koHTakTH XN1/XN2 MaioTh J10AaTKOBI CTPUIKH y
MOYaTKOBOMY CTaHi?

5. IosicHuTH pexuM POOOTH CXEMH BapiaHTy «A».

6. [TosicHUTH peKUM POOOTH CXEeMH BapiaHTy «By.

7. ITosicHUTH pesKUM poOOTH cXeMH BapiaHTy «C».
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4 JABOPATOPHA POBOTA Ne4
Peanizanis Ha cTeHai cxeM 3 ABOMA HUJIiHAPaAMH

Merta: O3HAallOMUTHCH i3 CTEHAOM  EJIEKTPOITHEBMATHYHOTO
o0JiaiHaHHsI, BUBYUTH OCHOBHI €JIEMEHTH CTEHIY Ta iX MpU3HAYECHHSI.

Kopotki TeopeTruuni BizomocTi.

Pobota MexaTpoHHOI cHCTEMH 3a0€3MEeUYEThCS 3aBISKU 00’ €JHAHHIO
JEKIJTbKOX CTEHJIB: €JIEKTPOITHEBMATHYHOTO, peneitHoro Ta
MIKPOKOHTPOJIEPHOTO. BloK-cXemMa CTeH[IB Ta iX B3a€MO3B’ 30K MOKa3aHO
Ha pucynky 4.1. [l NiOKIIOUEHHS MIKPOKOHTPOJEPHOTO CTEHIY [0
€JIEKTPOIIHEBMAaTUYHOTO CTBOPEHO «3’€qHYBaIbHY KOPOOKY», 110 103BOJISIE
BUKOHYBAaTH JEsSIKI oOIepalii y pyYHOMY peXKHMi, B 3aJeKHOCTI Bif
IporpaMu, a TakoXX /IS Bidyamizamii Ta HaOMMKEHHIO CHCTEMH [0
peanbHOTO TEXHOJIOT1YHOTO oOmagHaHHS. Binbm JEeTalIbHO
MIKpPOKOHTpOJICpHA YacTHHA OyZe pO3IJITHYTa y HACTYHMHHX JJaOOpaTOPHUX
poboTax.

P MIKDOKOHTMPOAEOHUL
il cimeHd
SIMATIC S7-1200
|
LAeKMponHEbMamysHU TERy ﬁaﬂbjg KopooKa
omeHd
YI6M KepybarHs

Pucynok 4.1 — Briok-cxema 3B’S13Ky CTEHIIB MEXaTPOHHOI CHCTEMH

EnexTpornHeBMAaTHYHUI CTEHN SBIsLE COOOIO IUIMTY, Ha SKIH
po3TaioBaHi BUKOHaBYi mpuctpoi ¢ipmu FESTO, a came: Tpum
ITHeBMATHYHI  IIWIIHIAPH, JBa EJICKTPOITHEBMATHYHUX  OicTaOUTBHHX
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po3moaiibHAKa 5/2 Ta ogwH MoHOCTaOumeHUH. [lomada cTrcaoro moBiTps
JI0 CTEeHJa BiIOYBa€ThCs BIJ KOMIpecopa 4Yepe3 CTaHIliI0 IiJATOTOBKU
MOBITPS, 1110 3a0e3Meuye BiANOBIHE 3MAIllCHHS BUKOHABUUX MPHUCTPOIB Ta
OUMIIEHHS TMOBITPs Bif mwity. g peryiaroBaHHS HIBHAKOCTI BHCYBaHHS
IITOKIB IWIIHAPIB, Ha KOXKHOMY HAmpsIMKy BCTaHOBJIEHI peryIioroul
npoceni. CTaH MITOKY Yy KpalHIX TIOJOXCHHAX KOHTPOJIFOETHCA 3a
JIOTIOMOT'00, BCTAHOBJICHMX HAa KOPITYCl IWIIIHAPIB, TEPKOHOBHUX JATUYHKIB.
3aMUKaHHS KOHTAaKTy OCTaHHIX BiIOYBAa€ThCS 3a paXyHOK MAarHiTHOTO ITOJISA
KUTBIISI, BCTAHOBJICHOTO y TOPIIEBIM YACTHHI TOPIIHS ITHEBMOITWIIHApPA.
[THeBMaTHYHA TPUHIMIIOBA CXeMa CTEHJA IMpEICTaBlieHa Ha PUCYHKY 4.2
(YMOBHI TIO3HaYeHHS €JIEMEHTIB CXeMH TpeacTaBieHo y [omatky A
Tabmums A.1).

T Es

PucyHok 4.2 — Cxema cTeH/a MHEBMaTHYHA IPUHIIUIIOBA

Enexrpuune 3’eaHaHHA 3 IHIIMMH CTEHIAMH BiOyBaeTbes yepes 25-
MMHOBHUH PO3’€M, cxeMa MiAKITIOUSHHS SKOTO MPEeACTaBlIieHa Ha PUCYHKY 4.3.
IMepenik curHamiB Ta ix omuc npejacTtaBieHo y Jlomatky A (tabn. A.2).
CurHany moAijeHi Ha YMOBHO TpPH CEKIil: BHUXiIHI OUCKPETHI CHTHAJH,
BXiZIHI TUCKPETHI CUTHAIM Ta aHAJOTOBi CUTHAJHM. AHAJOTOBI CUTHAIH BiJ
PE3UCTOPIB JO3BOJIAIOTH BIICTE)KYBATH ITOJIOXKEHHS INTOKIB ITMTIHAPIB Ha
BCHOMY IHTEpBAI PyXYy.
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Jns 3a0e3nedeHHsT KepyBaHHS €JIEKTPOIHEBMAaTHYHHUM CTEHAOM
OUISIXOM PYYHOTO HATHUCKAHHS KHONOK Ta TMEPEeMHUKaHHS TyMmOJepiB
BUKOPDHUCTOBY€EThCS ~ pesIeWHUIl CTeHA. 3aradbHMH BHUJA  OCTAaHHBOIO
MIPEACTABIICHO Ha pUCYHKY 4.4.

JKuBienns Bix
Mepesxki ~220B

3'eqHyBaJIbHHH
Kabelpb

PucyHok 4.4 — Penelinmii crena

Peneitnnii ctenn ckmamaerbes 3 10 ocHoBHux pene K1-K10;
BBigHOoro aBroMaty QF1; Omoky »xuBienns 24B — UGI; xnemamky X1
MPU3HAYEHOI0 sl MiAKIIOYEHHS BHXIIHMX CHUTHAJIIB  KEpyBaHHA
PO3NOAITBHUKAMH €JIEKTPOITHEBMATUYHOTO CTEHIA; KIEMHHUKY X2, AKHH €
YMOBHUM KOJEKTOPOM-MHOXHHUKOM Hampyru 24B (xkinemun X2.1-X2.4) ta
OB (knemu X2.5-X2.8); eneMEHTIB py4YHOr0 KEpyBaHHs, a caMe KHOIOK 0e3
¢ikcamii SB1, SB2 Ta TymOmepa SAl; ememeHTy CBIiTIOBOI iHIMKAIl —
nmammouky HL1.
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Iopsaaok BUKOHAHHS J12a00PATOPHOI POOOTH.

Jlana naGopartopHa po00Ta HAOJMKY€E CTYACHTIB JI0 PeaabHOI pOOOTH
CJICKTPOMOHTXKHUKA, AK€ HEOOXINHICTh YMTATH CXEMH Ta MPABUIBHO
3’€MHYyBaTH €IEMEHTH 3a IIMMH CXEMaMH TIOoTpeOye YBaXKHOCTI Ta
IHKeHepHOi rpaMoTHOCTI. B maniit po6oTi Mu OynemMo BHKOPHMCTOBYBAaTH:
pene K1-K4, tak sk BoHW BiamoBigaroTh 3a matumku X1/X2/XN1/XN2
KIHIIEBHX TOJIOKEHb JBOX IMWIHMPIB; pene K7 — sk enemeHT mam’sTi; pere
K8 — mra migkmouenHs kHOmKH «Ctapt»; KHOMKYy «Crapt»y — SBI,;
KJIeMHHUK X1 — I MAKITI0YEeHHS KOTYIIOK PO3MOAITBHUKIB.

PoGota 31 CTeHIOM BUKOHYETHCS CTYIEHTOM TiIbKW  ITiCIIS
MIPOXOKEHHS IHCTPYKTaXyY Ta B pHCYyTHOCTI BuKiIamada. SABOPOHEHO
BMHKAaTH cTeH] (T0oaBaTW CTHCIE IOBITPS abo Hampyry) 0e3 J03BOIy
BHKJIaf[aua. 3’€JHAHHS TPOBITHUKIB BUKOHYETHCS JIMIIE CIICI[iaTi30BaHUM
IHCTPYMEHTOM.

3aBnaHHs.

3i0paTi TpH BapiaHTH cxeM POOOTH IBOX LMJIIHIPIB HA pelelHOMY
CTEH]Ii, Ta MIEPEBIPUTH TPABWIIBHICTh 1X pOOOTH. 3pOOUTH JOOTPAIIOBAHHS
3TiTHO peKOMEHAIlii BUKIIagayda.

3micT 3BiTY 3 1abopaTopHOi podoTH.

3BiT 3 ;mabopaTopHOi POOOTH MOBHHEH MICTHTH THUTYJIBHHHA JIHCT,
TeMy, MeETy JiabopatopHoi po0OOTH, CXEMy CTEHJYy ITHEBMATUYHY
MOPUHLMIIOBY 3 TMiANMCaMH EJIEMEHTIB, OIUC 3MiH, BHECEHHX Yy PpOOOTY
CTeHJIa, Y TMOYATKOBIl cCXeMi eNeKTPUYHIi MPUHIMITOBIH Ta HOro BIUIMB Ha
po0OTY CHCTEMH, BUCHOBKH.

KonTpoabHi 3anutanns.

1. Ilepeniunti Ha3BM OCHOBHHX €IIEMEHTIB CTEHAA 32 CXEMOIO
MPUHIIATIOBOO MHEBMATHYHOIO.

2. JInst 9oro mpu3HaveHa CTaHIlis MiATOTOBKY MOBITPs?

3. SIkuM 9MHOM BUKOHYETHCS PETYIIOBAHHS MIBUIKOCTI PyXy IITOKIB
MTHEBMOLIMIIHAPIB?

4. Slxa MakcMMaJIbHA KUTBKICTh KOHTAKTiB MOXE BUKOPHCTOBYBAaTUCH
Ha OJIHOMY pelie cTeHaa?

5. TTosICHUTH IPUHITMIT Tii CXEeMH €JIEMEHTY ITaM’sTi?

6. 3aBIKM YOMY MOXKIWBO BIiJICTC)KYBaTH TIOJOXKCHHS INTOKIB
UWTIHIPIB HA BChOMY 1HTEpBaTi pyxy?
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Jomatox A

Hepe.ﬂilc YMOBHHUX MMO3HAYECHDb B €JICKTPOIITHEBMATHYIHHUX CXEMaXx

Tabmuus  A.l

— VYMoBHI HO3HAYEHHS €JIEMEHTIB

CJICKTPONNHEBMATUYHHUX CXEMaxX

2Dy

AxymynsaTop abo pecuBep

LD

[THeBMOTTyITHUK

Huninap oAHOCTOPOHHBOI Aii, IPYKHUHA CIIEPERY

Humiagp 1BOCTOpOHHBOI Aii 6e3 geMiiyBaHHS

besmrokoBwii MUTIHID 3 PETYIHOBAHIM
JEeMII(QYBaHHSAM B KPAWHIX MOJOKECHHIX

Manometp

Po3noAiTbHAK 3 pYYHUM KepyBaHHSIM-

=] <+ MOHOCTA0UTbHUHN, KEpyBaHHS — KHOIIKA,
) 173 MIpYy>XUHHE TToBepHEeHHs, 3/2, H.3.
4 2

Po3n0iTBHKK 3 pYYHUM KepyBaHHSIM-
MOHOCTaOITBEHUH, KepyBaHHS — KHOIIKA,
Npy>KUHHE TIOBEPHEHHS, 5/2

Po3n0oiTbHKK 3 MHEBMATHYHUM KEPYBaHHIM-
MOHOCTaOITEHUH, IPYKWHHE IOBEPHEHHS, 5/2
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IIponmosxenns Tadbmuii A.l

X

<
<H

Po3nozainbHUK 3 THEBMAaTHYHIM
KepyBaHHAM-0icTaOinbHUH, 5/2

Po3nopinbHUK 3 MEXaHIYHUM KepyBaHHAM

|
o=y T\ W (TuTyHXEp), TPy KUHHE IOBEpHEHHS, 3/2,
1 V 3 H-3.
2 .
| Po3noaineHKK 3 pyYyHUM KepyBaHHSIM,
/& . T\ W KepyBaHHs — TyMOJIep, Py KUHHE
1Y, roBepHeHHs, 3/2, H.3.
4 2
]
& \ /‘ Po3noainbHHUK 3 pyYHUM KepyBaHHIM-
T T . . o
Y1V, OicTabinbpHUH, KepyBaHHSA — TyMOuIep, 5/2
1
2 .
| Po3mnoaibHEK 3 €MeKTPOTHEBMATHYHHM
751! - T\ W KepyBaHHIM-MOHOCTaOUTbHUHN, IPYKHHHE
LY nmoBepHeHHs, 3/2, H.3.
4 L2 .
Po3noainbHUK 3 e1eKTpONHEBMATHYHUM
/D> :\ | VA Wy KepyBaHHSIM-MOHOCTA0UTbHUI, IPYKUHHE
5 3 MOBEpPHEHHS, 5/2
1
4 2
|
/D1 \ AN PO3MOIIIBHYK 3 €eKTPONHEBMATHIHAM
T T . . .
VAL KepyBaHHAM-0icTalinbHuil, 5/2

Po3noainpHUK 3 THEBMATUYHUM
KepyBaHHAM-01cTaOIBHUH, 5/3, 3aKpUTHIA
y CepeHil mo3uIIii
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IIponmosxenns Tadbmuii A.l

—4—

PerynsoBanuii apocens

=

=

Kianan mBuakoro Buxisiony

Kommpecop

®DinpTp

BomorosigaintoBad, 3 pydHUM BiJIBOJIOM
KOHJICHCATy

Macnop03m/lmoBaq

biok miaroToBKH MOBITPS, B CKIIA I
BOJIOTOBIJIIlTIOBaYa, QiIbTpa, perynsTopa
THUCKY, MAHOMETpPAa Ta MacIOPOCITHITIOBaYa

Perynsarop tucky

Jxepeno TUCKY
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IIponmosxenns Tadbmuii A.l

i

PerynpoBanmii 1poceis 31 3BOPOTHIM
KJIalIaHOM

2

1,

3BOpOTHIH KIanaH

1
— 4

&

[TneBMaTU4HUI MOTOP

KHnormka, HopMasibHO BigKpuTa, 0e3 ¢ikcarii

Knomnka, HOpMabHO BiKpHTA, 3 BiKcaIiero

KHormka, HopManbHO 3aKkpuTa, 6e3 Qikcarii

Knomnka, HOpManbHO 3aKkpHTa, 3 (pikcariero

Kotymka posnogineHuka 3
€JIEKTPOMArHITHUM KE€PYBaHHIM

Jatyuk HaONMVDKEHHS 1HIyKTHBHUH
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Tabmuus A.2 — Ilpu3HadeHHS CHTHATIIB 25-IHOBOTO pPO3’€MY
CJIEKTPOITHEBMATUYHOTO CTEHIA
Ne pin Curnan | Onuc
1 Y1 Irox muninapa P1.0 Buepen
2 YN1 IItox muniaapa P1.0 Hazan
3 Y2 ok muniaapa P2.0 Buepen
4 YN2 ok mumiaapa P2.0 Hazan
5 Y3 1ok muninapa P3.0 Buepen
6 Peseps
7 X1 IItox muniaapa P1.0 BTsarayTO
8 XN1 rox muinapa P1.0 BucynyTo
9 X2 ok muninapa P2.0 BrarayTo
10 XN2 ok muninapa P2.0 Bucynyrto
11 X3 Irox muninapa P3.0 BTarayTo
12 XN3 IItox munirapa P3.0 BucynyTo
13 - 0 B norenmiomerpa R1
14 + + 24 B norenuiomerpa R1
15 R1 [TonoxenHs noreniomerpa R1
16 - 0 B moTtenmiomerpa R2
17 + + 24 B norenmiomerpa R2
18 R2 [TomosxenHs moteHmiomerpa R2
19 - 0 B morenuiomerpa R3
20 + + 24 B norenuiomerpa R3
21 R3 [TomosxenHst noteHmiomeTpa R3
22 Peseps
23 + Hanpyra xwusnenns +24 B
24 Peseps
25 - Hanpyra xusienns 0 B
Tabmuus A.3 — Ilpu3HadeHHS CcHTHAIIB 15-IMHOBOTO pPO3’eMy
MiKPOKOHTPOJIEPHOT'O CTEHJA Ta 3’ €IHYBaJIbHOT KOPOOKH
Ne pin Curnan | Onuc
1 Y1 Irox muminapa P1.0 Buepen
2 YN1 ok muniagpa P1.0 Hazan
3 Y2 Il rox muninapa P2.0 Buepen
4 YN2 I rok muinapa P2.0 Hazax
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5 Y3 IItox muniaapa P3.0 Buepen

6 HL1 ok muninapa P1.0 BucynyTto

7 HL?2 ok muniaapa P2.0 BucynyTo

8 HL3 Mok muninapa P3.0 Bucynyro

9 HLA4 [Tommtka/aBapisi/cCCTEMHE TIOBiTOMIICHHSI

10 Peseps

11 Peseps

12 Peseps

13 + Hanpyra xwusnenns +24 B

14 Peseps

15 - Hamnpyra xusnerns 0 B

Tabnuust A.4 — IlpusHayeHHs CUTHATIB 25-THOBOTO poO3’€My
MiKPOKOHTPOJIEPHOTO CTeHA Ta 3’ €AHYBaJIbHOI KOPOOKH
Ne pin Curnan | Onnc

1 X1 IItox muniagpa P1.0 BTsrayTO

2 XN1 Il rok muninapa P1.0 BucyHyTo

3 X2 I rok muinapa P2.0 BTarayTo

4 XN2 Tox muinapa P2.0 BucynyTo

5 X3 rox muminapa P3.0 BrarayTo

6 XN3 rox muminapa P3.0 BucynyTo

7 SB1 [Tyck

8 SB2 Cron

9 SAl [lepemukau 1

10 SB3 IMepemukau 2

11 Peseps

22 Peseps

23 + Hanpyra xusnenns +24 B

24 Peseps

25 - Hanpyra xusnenns 0 B
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