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[lewaraercsa no pemenuto Meronnueckoil komrcenun Komnemxa CamI'TY (mporoxon Ne 3
o1 22.11.2024 1.).

CocraBureab: Carnrona JILA.

VYpasieHue aBTOMaTU3UPOBAaHHBIMU CUCTEMAMH CUCTEM BEHTUJISLMU U KOHIUIIMOHUPOBAHUS
BO3JIyXa: METOJIMYECKHUE YKa3aHUs K MpakTHIecKuM 3ausaTusm i crygaeHToB CI1O / Carurosa
JI.LA.— Camapa: Camapckuii ToCy1apCTBEHHbIN TEXHUYECKHUI yHUBEpcUTET, 2024.

Metoandeckue yka3zaHus MpeIHa3HaueHbl IS CTyI€HTOB, 00YJaroImuXcs 1o
CHEIMAILHOCTH CpeiHero npodeccuonansHoro oopazosanus 08.02.13 MoHTax 1 SKCIUTyaTaIus
BHYTPCHHUX CAHTCXHUYCCKHUX YCTpOfICTB, KOHAWIIMOHUPOBAHUA BO31yXa U BCHTUIISAIINU.

Metoandeckre yKa3aHHUsS BKJIIOYAIOT B C€e0sl KOMIUIGKT METOJMUYECKUX MAaTepHajosB,
HEOOXOUMBIX JIJIsl YCHEITHONW MOJArOTOBKM M y4YacTHs B BBIMOJHEHUM MPAKTHUECKUX paldoT Mo
MEXIUCIUIUTMHAPHOMY Kypcy MOHTaX CHCTEM BEHTWIALWU W KOHAWIIMOHUPOBAHHS BO3IyXa
crynentam CIIO.
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BBEJEHUE

Jlannast meroauueckas pa3paboTKa IpeAHa3HaueHa il CTYAEHTOB 2 Kypca OYHOMN
¢dopmbl  00yuenust cneumanbHocTh 08.02.13 MoHTaX M SKCIUTyaTaluss BHYTPEHHUX
CAaHTEXHUYECKUX YCTPOWCTB, KOHIUIMOHUPOBAHMS BO3AyXa M BEHTWIALMHA IO JHCLUILINHE
MK 02.02 VYnpapneHue aBTOMATU3UPOBAHHBIMHU CHUCTEMaMH  CHUCTEM BEHTWISLUUMU U
KOHJMLIMOHUPOBAHUS BO3yXa

BrinmonHenue mpakTU4ecKol paboOThl SBISETCS 3aKpeIIeHHEM 3HAHUNA TEOPETHUYECKUX
OCHOB, TIOJyYEHHBIX 10 JaHHOMY pa3zeiy JUCLMIUIMHBI, W IO3BOJIIET  CTYAEHTY
NPUMEHATH HA IIPAKTUKE 3HAHUS CO3/JaHUIO CXEM aBTOMAaTH3allMM CUCTEM BEHTWIIALINH.



KPATKHUE TEOPETHYECKHWE CBEJAEHUSA

QOyHKIMOHANBHYI0 ~ CXEMy  aBTOMAaTH3alMM  pa3pabaThiBalOT B IEJIOM  Ha
TEXHOJIOTUYECKYI0 (MHXEHEPHYI0) CHUCTEMY MJIM €€ 4YacTh - TE€XHOJIOTMYECKYIO JIMHHUIO, OJIOK
000py10BaHUs, yCTAHOBKY WJIU arperar.

Ha cxeme aBTOMaTH3aluu N300paXxaroT:

* TEXHOJIOTUYECKOE WIIM MH)KEHEpHOE 000pyI0BaHNE U KOMMYHHKAIUHU (TpyOOIpOBO/IbI,
BO3/yXOBO/Ibl) aBTOMAaTU3UpyeMoro o0bekTa. IIpu 3ToM omyckaeTcst He NMOKa3blBaTh HA CXEMeE
000pYyI0OBaHUE U €T0 3JIEMEHTHI, HE OCHAILCHHbIE CPEICTBAMU aBTOMATH3ALlUH;

* TEXHUYECKHE CPEACTBA aBTOMATU3ALUU WJIM KOHTYPBl KOHTPOJISI U YIIPABIICHMUS;

* JIMHUM CBSI3U MEXIY OTICIbHBIMH TEXHHYECKUMHU CPEICTBAMU aBTOMATH3ALUN WU
KOHTYpPaMH.

Texnonornyeckoe 000pyIOBAHNE HA CXEMaxX aBTOMATHU3ALUU PACIIONAracTCs B BEPXHEH
qacTu cxembl. Ero pekomennayercss u3oOpaxaTb B COOTBETCTBUU CO CXEMaMU HH)KEHEPHBIX
CHCTEM WM YCJIOBHBIMH OOO3HAUYECHUSMH, YCTAHOBJICHHBIMH PSAJIOM TOCYAapPCTBEHHBIX
cTaHfapToB. JliIsi cUCTeM BEHTWISIUIMM M KOHAULMOHUPOBAaHMA TAaKUM HOPMAaTHBHBIM
nokymeHntoMm sBisiercst JCTY b A.2.4-8-95. OnHako Ha NMpakTUKE B CUILy yCTAHOBUBIIUXCS
TpaJuLMi B TEXHUYECKOH JMUTEeparype U Jaxe B paboueil JOKyMEHTAllMM 4acTO BCTPEYAIOTCS
apyrue, 6oj1ee MPOCThIE YCIOBHBIE 0003HAYECHUSL.

HecranpapTHble yciaoBHbIE 00O3HA4YEHHUs MCIOJIB3YIOTCA B PEKIAMHBIX MaTepuaijax U
HKCIUTyaTallMOHHON JJOKYMEHTAIMK Ha 000py10BaHHE 3apyOEKHBIX (pUpMm.
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Hanpumep, na puc. 9.1 mnokazaHel CTaHJApTHOE YCIOBHOE 0O0O3HAuY€HUE
TEIUIOOOMEHHUKA (HarpeBaTeNb-OXJIaJAuTeNlb) M JpYyrue, BCTPEYAIOIIMECS] B TEXHUYECKOH
JOKYMEHTAIlMH. HarpeBarTesb (OXJIaAUTENh).

VYcnoBHble rpaduueckue 1 OyKBeHHbIE 0003HAYECHUS! TPHOOPOB U KOHTYPOB KOHTPOJIS U
yrpasieHuss npuHumarorcss mo 'OCT 21.404-85. BykBeHHble 0003HAYECHHSI M3MEPUTEIBHBIX
BEJIMYMH U (PYHKIHMOHAIBHBIX NPU3HAKOB MPUOOPOB YKA3bIBAIOT B BEPXHEH YacTU OKPYKHOCTH
win oBajia. bykBeHHO-IM(pPOBbIE 0003HAUEHHUs NPUOOPOB YKa3blBAIOT B HIDKHEH 4YacTH
OKPY>KHOCTH (0OBajia) WK C IPaBOM CTOPOHBI OT HETO.

[Tpu sTOM 0003HAUEHHE COCTOUT U3 MU(GPOBOTrO KOJAa COOTBETCTBYIOIIEIO YCTPOUCTBA U
OykBeHHOTO 0003Ha4YeHHs (NMIPOMUCHBIMU OYKBAMHU PYCCKOTO an(aBUTa) KAXKIOTO DJIEMEHTA,
BXOJIALIET0 B KOHTYp (B 3aBHUCHUMOCTH OT IIOCJIEIOBATEIbHOCTH IMPOXOXKJIEHUS curHana). B
TEXHOJIOTUYECKUX CXeMaX OyKBEHHbIE 0003HAYCHUSI U3MEPSIEMbIX BETUYNH U (DYHKIIMOHAIBHBIX
MPU3HAKOB MPUOOPOB pacrojaralTcs B IEHTPE OKPYKHOCTH WM OBaja U BBIMOIHITCS
natuackumu  OykBamu (JICTY b A.2.4.-8-95). Ilpu OosbmioM KOJIMYECTBE MPHOOPOB
JIOMYCKAeTCsl MPUMEHITh 0003HAYEHHs, B KOTOPBIX MEPBBIA 3HAK COOTBETCTBYET YCJIOBHOMY
0003HAYCHHIO U3MEPSIEMOIl BEIMUMHBL, a TIOCJIEYIOINE 3HAKH MOPSAIKOBOMY HOMEPY KOHTYpa B
npeaenax usMmepsemor BenmuuuHbl (JICTY b A.2.4-3-95). OmHako u B 3TOM ciydae B
JOKYMEHTAIIMH BCTPEYAIOTCS PA3JIMYHbIE BAPHAHTHI YCIOBHOTO M300paXkeHUsI.
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Tak, Ha puc. 9.2 nMokazaHbl CTaHAAPTHOE YCIOBHOE 0003HaUEHHE AATYMKA TEMIIEpPaTyphbl
(a) u anprepHaTuBHBIE (0).

B HEKOTOpPBIX CilydasX B HACTOALLIEM H3/IaHUU 3aMMCTBOBAaHHBIE U3 JIPYTMX UCTOYHHUKOB
CXeMbl M PHUCYHKH BBIIIOJHEHBl ¢ TpaduyecKUMU H300paKEHUSMHU, NPUHATHIMH B
MIEPBOUCTOYHHUKAX.

TexHuyeckue cpeacTBa aBTOMAaTU3allUM, HE BCTpaMBaeMble B TEXHOJOTHYECKUE
KOMMYHHKAIIMH, TOKa3bIBAIOT YCIOBHBIMU TpaQUUECKUMH 0003HAUEHUSIMH B IIPSIMOYTOJIbHHUKAX,
pa3MelIeHHbIX B HUKHEHW yacTu cxeMbl. KaxaoMy npsMOYrojibHUKY MPHCBAUBAIOT 3aroJIOBKH,
COOTBETCTBYIOIIIE HAMMEHOBAHUSAM, NPUHATHIM B UYepTexax oOOUIMX BHJIOB WIM B
cnenudukanusax obopynoBanus. CxemMbl aBTOMAaTU3allMM MOTYT BBIMOJHATHCA — ABYMS
croco0amH:

* pa3BepHYTHIM, IPU KOTOPOM Ha CXeMe M300pakaroT COCTaB M MECTO PACIHOJIOKEHUs
TEXHUUYECKHUX CPEJCTB aBTOMATU3allMU KaX10r0 KOHTYpa KOHTPOJIS U YIIPABIICHUS;

* YNPOIIEHHBIM, MPU KOTOPOM Ha CXeMe H300pa)katoT OCHOBHBIE (PYHKIIMH KOHTYPOB
KOHTPOJIS U yrpaBiieHus (0e3 BbIACICHHUS BXOJSAIIMX B HUX OTAEIBHBIX TEXHUYECKHX CPEJICTB
aBTOMATH3AIMU U YKa3aHUS MECTa UX PACIOJIOKEHUS).

Jiia nmpumepa Ha puc. 9.3. mokaszaHa pa3BepHyTas CXeMa aBTOMAaTHU3ALUU
MIPUTOYHO-BBITSKHOM BEHTWISILIMM C BOJASIHBIM TOJOTPEBOM Ha 0asze pesieiHO-KOHTaKTOPHOM
anmnapaTypbl ¥ OJHOKaHAJIBHOTO peryisaropa. Kak BUAHO M3 CXEMBbI, TEXHOJOTMYECKas 4acThb
CHCTEMBI BKIIFOUAET 3aCJIOHKH Ha BXOJI€ MPUTOYHOI'O U Ha BBIXOJIE BHITSXKHOTO BO3AYyXOIPOBO/A,
GWIbTp, BOASHOM TEIUIOOOMEHHMK, IPHUTOYHBIA W BBITSDKHOW BEHTHIATOPHL. KOHTpOJb
MapaMeTpoB OCYIIECTBIISIETCS KaK M3MEpUTEIbHBIMU IpeoOpa3oBarensiMu, Hampumep TE,
CUTHAJIbl KOTOPBIX TOCTYMAIOT Ha LEHTPAIbHbIN IUT YIPABICHUS, TAK U MECTHBIMU NpHOOpamMu
TI u PL Iloka3zanus mociaegHuX UCHOJIb3YIOTCS IS ONPEAEICHUs TapaMeTpoB, KOrJaa Orneparop
HaXOJIUTCSI B HEMOCPEACTBEHHOM OJIM30CTH OT BEHTWJIALMOHHOW Kamepsl. Kpome Toro,
muddepeHInaIbHbIM - JaTYuKoM jaaBiieHuss PJI  KOHTponupyeTcs mepemaja JaBi€HUS Ha
BO3AYIIHOM (QWIBTPE M BEHTWIATOpPAX, UYTO XapaKTepHU3yeT MPOXOAUMOCTh (uibTpa u paboty
BEHTWIATOPOB. Tak Kak OOBIYHO MOUIHOCTh, MOTpeOisieMass BEHTWIATOPAMHU, 3HAYUTEIIBHO
Oonblie MOTPeOIsIEeMOM MOIIHOCTH  OCTAJbHBIX YCTPOMCTB aBTOMAaTHKH, TO CpEJCTBa
ynpasieHusi BeHTwisTopaMu GKS BbIHECeHBI Ha IIUT MECTHOTO YIPaBJICHUS, B KOTOPOM
IpeyCMOTpEeHa BO3MOXKHOCTh TepekimoueHus (OykBa K) pexxuma ynpaBiieHUs - ¢ py4yHOro Ha
ABTOMATUYECKHIA.

OCHOBHOH KOHTYp pEryJupOBaHUs COCTOMT M3 JaT4uKka TemIieparypel la,
OJTHOKaHAJIBHOTO peryisTopa 16 (B LEHTpaJbHOM ULIUTE YMNPABICHUS) U HCIOIHUTEIHHOIO
MeXaHHu3Ma 1B, ynpaBisiroIMM 3-XOI0BBIM KJIAIIAHOM.

OcTtanibHble KOHTYpPBI yNpaBICHHS: 3alIUTHl OT 3amep3aHus (2), KOHTPOJS mepernaja
nasnenust (3, 4,5) m ymnpaBieHuss pabortoil obOopynoBaHus (6) BBIIOJIHEHBI Ha peneiiHON
annapatype (GCS), pa3memeHHOM Takke B IIEHTPAJIbHOM IIMTE YympaBieHus. Takoe
anmnapaTypHOE pEIIeHNE JOCTaTOYHO CI0XKHOE KaK B pealn3aliy, TaK U B SKCIUTyaTalllH.

[Tpu npuMeHEeHUN KOHTPOJIJIEPOB YIPOIIAETCS HE TOJIBKO alapaTrypHas 4acTh, HO U BUJL
CXEeMbl aBTOMaTH3allui. DTO HArJIAJHO MOKa3aHO Ha puc. 9.4, a, rae B coorBerctBuu ¢ 'OCT
21.404-85 n300paxkeH IUT YIPABJICHHUS TOW XK€ CHCTEMbI MPUTOYHO-BBITSDKHONW BEHTHIISIIIUM C
UCTOJIb30BaHUEM KOHTpoJuiepa. OJIHaKo B 3TOM Cllyuyae, MOCKOJIbKY KOHTpoJiep OepeT Ha celst
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Bce (D)YHKIIUU YIPABICHUS, €T0 CTaHAApTHOE 0003HAYCHHE HE TO3BOJSET BBIICIUTH OTJCIbHBIE
KOHTYPBI YIIPaBJICHHS, KaK 3TOT0 TpeOyeT cranmapt. [loaToMy 0ObIYHO (PyHKIIMM YIIpaBIICHUS H
COOTBETCTBYIOIIME MM KOHTYPHI YIpPABICHUS YKa3bIBAIOTCS B TMOSCHUTEIBHON 3alucke, a
KOHTpOJUIEp H300pakaloT B BHUJE MNPAMOYTOJbHUKA C OOO3HAYCHWEM BHUJIOB BXOJSAIIUX H
BBIXOJISIIIIUX CUTHAJIOB (IUCKPETHBIX - D 1 aHanoroBsix - A) (puc. 9.4, 6).
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[Ipu ynpouieHHOM croco0e BBIMOTHEHHUS CXEeM aBTOMaTu3aluu (puc. 9.5) KOHTYpHI
KOHTPOJISI U YIpaBJICHUSA, a TaKXKe OJUHOYHBbIE MPUOOpPHI HAHOCAT PSIIOM C H300paKeHHEM
TEXHOJIOTUYECKOT0 000pyAOBaHHS W KOMMYHHKaluid. KOHTyphl HE3aBUCHMO OT KOJMYECTBA
BXO/SIIIIUX B HETO DJEMEHTOB HW300paKalOT B BHJE OKPYKHOCTH (OBaja), pa3laeieHHOTO
TOPU30HTAILHON uepToil. B BepxHeil yacTu OKpYyKHOCTH YKa3bIBAIOTCSI OYKBEHHbIE 0003HAYCHUS
KOHTPOJIUPYEMBIX TlapameTpoB U (pyHkiuu ynpasienus B cootBerctBun ¢ ['OCT 21.404-85, a B
HIDKHEH 4YacTH - HoMep KOHTypa. [lomHBIH cocTaB KaXJIOro KOHTypa OOBIYHO NMPHUBOJUTCA Ha
NPUHLMIINAIBHOW CXeME KOHTPOJS, PEeryJupoBaHUS U YIpaBiCHHs, a TakKe Ha CXeMe
COEUHEHMS] BHEIIHUX NPOBOAOK. [l KOHTYpOB CHCTEM aBTOMAaTHYECKOIO YIpPAaBICHUS U
PETyIMPOBaHUS HA CXEME U300pa)KaloT UCIIONHUTEIbHBIE MEXaHU3MbI, PETYJIUPYIOLIUE OpPTraHbl U
JIMHUM CBSI3U, COEAMHSIIOIINE KOHTYP C UCIIOJIHUTENbHBIMU MEXaHU3MAMHU.

Cxembl MPUHLIUITHAATIBHBIE JIEKTPUUECKHE

[TpuHIMNMAIbHBIE 3JEKTPUYECKUE CXEMBl OIpPEeNAoT MOJHBIH COCTaB MpHOOPOB,
anmnapaToB M YCTPOMCTB, a TaKKe CBS3€i MEXIy HUMH, KOTOpbIE 00ECeUnBalOT pelieHue 3aaa4
YIPaBIEHUS, PEryJIUpPOBaHMs, 3allUThl, U3MEPEHUS U CUTHAIW3auuu. [IpuHIUNUANbHBIE CXEMBI
CIIy’)KaT JUIsl M3y4YeHUs MPHUHIMIA JEHCTBUS CUCTEMBbl U HEOOXOIUMBI KakK IPH BBIMOJIHEHUU
HaJIaJ0YHbIX paboT, TaK U B 3KcILTyaTanuu. Kpome Toro, Ha OCHOBaHWHM NMPHUHLIUIHAIBHBIX CXEM
pa3pabaThIBalOTCS JAPYrue TOKYMEHTHI MPOEKTa: MOHTAXXKHBIE CXEMBbl LUIUTOB U MYJIbTOB, CXEMBbI
BHEUIHUX COEAMHEHUH U T. II. Ha NpUHIMINATIBHBIX IEKTPUYECKUX CXEMaxX BCE anmapartsl (pese,
MyCKaTeNu, MEPEKIIYaTeN ) U300pakatoT B OTKIIOUYEHHOM COCTOSHHH. [Ipu HE0OXOauMOCTH
n300pakeHHsI KaKoro-HUOY b anmnapaTa BO BKJIIOYEHHOM COCTOSIHUM 3TO OTOBAapHBAETCS HA I10JIE
yepTexa.

DJEKTPUUYECKNE CXEMBI BBINOIHSIOT B cOOTBeTCTBUM co craHfapramu ['OCT 2.701-84 u
I'OCT 2.702-85 Ha oTAe/IbHBIC YCTAHOBKH M YYaCTKH aBTOMAaTH3HUPOBAHHOW CHCTEMBI (HaIpuMmep,
CX€Ma yNpaBJIEHUs IBUTaTENIIMA BEHTUISITOPA, CXEMbI PETYJIUPOBAHUS TEMIIEPATYPhl IPUTOYHOIO
BO3JIyXa | JIp.).

B 3TH cxembl BKIIIOUYAIOT: AJIEMEHTBI CXEMBbI, YCTPONCTBA U JMHHUM B3aUMOCBSA3U MEKIY
HUMU.

DJIeMeHT CXeMbl - COCTaBHAasi 4YacTb CXEMbI, KOTOpas BBIIOJIHAET OIPEIEICHHYIO
(YHKIMIO B U3JIEJIMU U HE MOXKET OBITh paszefieHa Ha YacTu (pese, TpanchopMmarop, pe3ucTop,
JUOA U T. [1.).

YerpoiicTBO - COBOKYHMHOCTH AJIEMEHTOB, BBIMOJIHAIONIAS OMNPEICICHHYI0 (YHKIUIO U
NpeCTaBIIAIoNIas COO0H eNnHyI0 KOHCTpYKLHIO (010K, mpubop, TiiaTa u T. 1.).

JInHusa B3aUMOCBSI3U - OTPE30K JIMHUM, YKA3bIBAIOUIMN HA HAJIMYUE CBA3M MEXIY
AJIEMEHTaMU U YCTPONCTBaMH.

VYcnoBuele  rpaduueckue 0003HaYECHUS AJIEMEHTOB ANEKTPUUYECKUX CXeM
perIaMeHTHPYIOTCS PAIOM CTaHIAPTOB U OOBIYHO COBIMAJAIOT C YCJIOBHBIMH OOO3HAYCHUSIMH,
MPUHITHIMU B MUPOBOU npakTuke. OJTHAKO MHOTJAa, OCOOCHHO B 3JIEKTPOCXEMax Ha MMIIOPTHOE
00opyI0BaHUE, BCTpPEUAIOTCs IrpaduuecKue n300pakeHus1, OTIIMYHbIE OT CTAaHJAPTHBIX.

YcTpoiicTBa (3a HCKITIOUEHUEM HCTIOIHUTEIbHBIX MEXaHU3MOB) IMOKa3bIBAIOT YIPOILEHHO B
BUJIE NPSAMOYTOJIBHUKOB. IIpu 3TOM B Kpy’KKax, pacrnosiaraéMplx 10 KOHTYpPY HpPSIMOYTOJIbHHKA,
MOKA3bIBAIOT O0O3HAUEHUS! BXOAHBIX M BBIXOJHBIX JHHHUHA CBS3M W nuTaHus. Jlomyckaercss He
NPUBOINUTH HA MPUHIUINHAIBHBIX cXeMaxX 0003Hau€HHs BBIBOJOB 3JIEKTPOAMNIAPATOB, €CIH OHH
NpPUBEICHbl B TEXHUYECKOM JOKyMEHTAllMM Ha IIUTHI U MyJIbThl. bByKBEeHHO-LIM(POBBIE
0003HAYEeHMS SJIEMEHTOB M YCTPOWCTB Ha JJIEKTpUUYECKUX cxeMmax persiameHtupoBansl ['OCT
2.710-81. OOGs3aTenpHBIA W3 HUX OMHOOYKBEHHBIH KOJI HambOoOJee XapaKTePHBIX JJIEMEHTOB H
YCTPOWCTB MPHUBE/EH B NpMiIokeHu 7. O003HauEHHE YUYaCTKOB LENeH CIYXKHT IJIsl UX OTO3HAHHS
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U OTpakaeT MX (YHKLIMOHAJIbHOE HazHaueHue. Bce ywyacTku 1enei, paszeneHHble KOHTaKTaMu
anmnapatoB, OOMOTKaMH, IpuOOpaMu, PE3UCTOpPAMH U APYTMMU 3JIEMEHTaMU HUMEIOT pPa3Hoe
o0o3HaYeHHe. YYacTKU Ierei, MpOoXOAAlIe 4Yepe3 pa3beMHble, pa30opHbIE W Hepa3OopHBIE
KOHTaKTHBIE COEIMHEHUS JIOJKHBI UMETh OJIMHAKOBOE 0003HAYEHUE.

s 0603HavYeHus 1ernei MpUMEeHsIoT apabckue nudpsl U IPONHUCHBIE OYKBBI JTATHHCKOTO
(pexe xkupwunna) andasuta. [Ipumepsr o603HaueHnit yuactkoB 1ieneit: 1, 25, 104; ¢assr LI, L2,
L3 wmu A, B, C; N - nyneBoii pabounii nposox; PE - HyneBoi 3amuTHbIN TPOBOJ.

DOneMeHTbl U YCTPOHCTBA Ha CXeME MOTYT ObITh H300pa)kKeHbl COBMEILIEHHBIM WM
pasHeceHHBIM criocoboMm. [Ipu coBMemeHHOM croco0e CoCTaBHBIEC YaCcTH AIIEMEHTOB U300paXKatoT
B HEMOCPEJCTBEHHOW OJM30CTH NIPYyr OT Jpyra (Hampumep, OoOMOTKa M KOHTAaKThl pene). [lpu
pa3sHECEeHHOM CIOCO0€ OTIENIbHBIE DJIEMEHTHI amlapaTroB HM300pakaloT B pa3HBIX MECTax, 4To
MO3BOJIAET O0JIee HArJIAIHO MPEACTaBUTh IPUHIIUIT AEHCTBHSI BCEH CUCTEMBI.

Bce TexHmueckue cpenctBa, 0TOOpaKEHHbIE Ha MPUHIMIIHAIBHON CXeMe, JOJKHBI OBbITh
OJTHO3HAYHO ONpEJENICHbl U 3alMCaHbl B IEpPEUYCHb DJIEMEHTOB M YCTPOWCTB MO Qopme B
coorBercTBUH ¢ ['OCT 2.702-75. IlepeueHb MOXKET OBITH BBINOJIHEH JINOO Ha IOJIe YepTexke, T100
OTJENbHBIM JTOKYMEHTOM. HYacTO 3JIeMEHTHI 3alMChIBAIOT TPYNIIAMHU, COOTBETCTBEHHO MECTaM HX
yCTaHOBKH. UTeHHE cXeMbl OOBIYHO HAYMHAIOT C OCHOBHOW HAJIUCH, PACHOJIaracMoil B HHKHEM
MpaBOM YTy JHCTa. 3]1eCh yKa3blBaeTcsi HaWMEHOBaHHE OObBEKTa, Ha3BaHWE W3JIENHs, JaTa
BBIIyCKa dYepTeka W Jp. 3aTeM CIEAyeT O3HAKOMHUTbCA C TaOnuied NepedyHs 3JIEMEHTOB,
OTPaXEHHBIX HA CXEME, pa3MYHbIMU IOSCHEHUSMU M TNpuUMedYaHusMu. Bce 3TO mo3BossieT
YCTaHOBHTH BUJI U THII IAHHOW CXEMBI, €€ IOCTPOCHHE U CBSI3b C APYTUMH JOKYMEHTAMHU.

Jnst Gosiee HArJIsSIHOTO MPEACTABICHUS U TOJYYEHHUS HAYaJbHBIX HABBIKOB MO YTEHUIO
IPUHLMINAIBHBIX CXEM PacCMOTPUM MPUHIUNMAIBHYIO cxemy (puc. 9.2.1) ynpaBieHus
AIIEKTPOJIBUTaTENIIMA BEHTUIIATOPOB, pa0OTAIOLIUX B CUCTEME PUTOYHO-BBITSKHOW BEHTHIISALIUN
(puc. 9.2.2) u nepeyeHb >IEMEHTOB K Hel (Tabm. 9.2.1). Bee aneMeHThl paccMaTpruBaeMoi CXeMbl
MMEIOT OJIHO- WJIM JABYXOyK- BeHHBIC Konabl. Hampumep, asurarenu 1M, 2M, kontakropsr KM1,
KM2, mnepexmouarenn 1SAl, 2SAl, curnaneable nammouku 1HL1, 2HL1 wu 1. &
CoenuHuTeNnbHBIE TPOBOJA 0003HAYEHBI apaOCKUMH IMdpamMu, MPH STOM HOMEpPA IPOBOIOB,
UMEIoIe OOIyI0 TOYKY, oauHakoBbl. Tak, kHomka 1SB1 coemunena ¢ 1SB2 u 3ambikaromum
nonoaHUTENbHBIM KOHTaKTOM KM 1.1 kontakTopa KM1 mpoBomamu, 0003HAYECHHBIMH YHUCIIOM
102. Ipu 3TOM COOCTBEHHBIE MapKUPOBKH almapaToB HE 00O3HAYEHBI, YTO HEOOXOIUMO yUECTb
IPU COCTABJIICHUM MOHTAXHBIX CXeM. AHAIU3UPYsS CXEeMy, BUIUM, YTO KaTyllKa MarHUTHOTO
nyckatenss KM1 (KM2) Oyner 3ambpikaTh paOoune KOHTAKTHI, a, CIEAOBaTEIbHO, W IMOJaBaTh
HarnpsbkeHue Ha apurarenu 1M (2M) npu Haxatuu kHomok 1SB2 (2SB2). [Ipuyem 310 MOXHO
OCYLIECTBUTh TOJBKO B PYYHOM pexkume, korga nepexitouatens 1SA1 (2SA1) naxomgutcs B
nostoxxeHuu P. I1pu atom korTakTop KM1 (KM2) yepes cBoit cooctBeHHbI KOHTakKT KM 1.1 (KM
2.1) 3abmokupytorcs. Beikmodaercs neuratens |M (2M) B 3ToM pexuMe NMpU HaXKaTUW Ha
kHonky I1SB1 (2SB1). B monoxenun A mnepekmtouarenss 1SA1 (2SA1), 94To COOTBETCTBYET
ABTOMAaTUYECKOMY PEXUMY, ABUTATEIH BEHTUISTOPOB OYIyT BKIIOYATCS aBTOMATHYECKH C
nmomoInbio KoHTakToB pese K4 (K3), koTopsie ynpaBisitoTCs KOHTPOJIIEPOM M ITOKa3aHbI B APYTOM
MeCTe MPHUHIMITMATBHONW cXeMbl. Ha 3TO yKasbIBaeT MyHKTUPHAS JIMHUS BOKPYT KOHTAaKTOB H
CChIJIKAa Ha OINpeAeNIeHHBbI HOMEp JUCTa MPUHLMIUAILHONU cxeMbl. [Ipu meperpyske nBurarens
BeHTHIIsITOpa cpabareiBaeT TeruioBoe pene KKI1 (KK2), pasmblkaronipii KOHTAKT KOTOPOTO
MpeKpaIniaeT mnojavy HanpsokeHus Ha KaTymky koHTakropa KM1 (KM2). Ces3s npuHITMIHATBHOM
CXEMBI C MEpPEeYHEM IEMEHTOB OCYILIECTBISIETCS Yepe3 MO3UIMOHHBIe 0003HaYeHus. [Ipu sTom B
rpade «HanmeHnoBanmue», kpoMe Ha3BaHUS TUINA U MapKH, IPUBOJIATCS OCHOBHBIE TEXHHUYECKHE
XapaKTepUCTUKHU AJIEMEHTa WM ycrpoicTBa. Hampumep, mia nsuratenein 1M, 2M ykassiBaercs
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HOMUHAJIBHBIE MOIIHOCTb, YacTOTAa BpAIlEHUs, HANpPsIKEHHE W TOK. B OTHENbHBIX Cllydasx
JIOMyCKaeTcsl Bce CBeAeHHs 00 »dIeMeHTaX TIOMeNaTh OKOJIO YCIOBHBIX TIpaduyueckux
0003HaYeHUH (HarpuMep, HapaMeTpbl Pe3UCTOPOB U KOHJECHCATOPOB).

Bamnenol TpETAEE
BETITELEAELY BERTHUTE

Prec. 4.3.1, TTpHsap BRINCAEH MR TIDRHILHTIEATRHGH AERTRHYEcKOR

CHREM M ¥ [TPARTHAA JACKTPOABHIATC TAME BCHTHAATOPOR

Tatamua 4.3.1. Tlepeycits 23eMEITOR B YCTROICTE (K CXCME
INCHTPHMECKON NpRNumanLao6, pre. 4.3.1%

nE“'"T::x Hanmemomamoe i‘;n_n; [prisemame
Ha mexanmime
Jnurarens acerxpoRHLE 3., TR
1M, 2M MDXMAY0-32, 1 5xBr, 1410 man”, 3530 B, 2
3.3 A
Ha mpure mecTHom yopamnaAs (ITIMY)
QF BrapmoyaTens aemouaTi ekl TembDin 3C, 1
I =10A; IJ =3B0B
Kontagrap Tema 11IMOUELD £ =G A,
KMI, EM32 {7 =220 B, § 3a. A00. KOHTAET 2
EKL KK2 Pene Tenaopos, Tae 11IRFA.3, [ =3-53 A 2
BrarammaTesth anTo T Cr A, TH
1QF1, 2071 TemDin, 1C, £=1A, I =220 B 2
KHop yopaetesny, Tan SLM2ITHEI04, | Ha
15B1, 25B1 | pramephnil KoHTAXT, TONKRTETh KPACHore 2 ,
LMY 1
OBCTA
Kaamka ynpaeacins, THn ELMITBE102, 1 Ha apcpn
1SEL, 2382 3AM. BOHTYR, TOMTHATEYE YeQHOD BBETR d IRy 1
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ITPOI'PAMMA PABOTDI

1. Jlnig 3aJaHHOTO TpernojiaBaTeleM CUCTeMbl MPUTOYHOW BEHTHIIALUU Ky3HEYHOTO
nexapaspaborath  (PYHKIMOHAIBHYIO  CXEMy  aBTOMAaTH3allMd C  COOTBETCTBYIOIIMMH
M3MEPUTENLHBIMH NPeo0pa3oBaTeNsiMu, MPUOOpPaMH U CPEICTBAMU aBTOMATHU3AIIHH.

2. JlaTe mosipoOHOE onucaHue pa3padOTaHHOW CXEMBI.
3. Br160p mpubopoB U CpeIcTB aBTOMATHU3AUKA 000CHOBATS.
4. OTBevaeM Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTposibHBIE BOIIPOCHI.

1. Yro mpencrasinseT co0oil (yHKIIMOHATBHAS CXeMa aBTOMaTH3alun ?

2. Kakue cBeneHHs MOXXHO NOJYyYUTh HPU TMPOYTEHUH (PYHKIIMOHATBHOM CXEMBbI
aBTOMaTH3aluu?

3. Kakue crioco6s! MOTYT OBITH IPUMEHEHBI IIPU U300paKEHNUHU JIEMEHTOB U CPEJCTB
aBTOMaTH3alMu Ha (PYHKIIMOHAIBHBIX CXeMaxX aBTOMAaTU3alUK?

4. Kakylo 1ocnenoBaTebHOCTh PEKOMEHIYETCS COOMI0AAaTh IPU UYTEHUM CXEM
aBTOMaTH3aluu?
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