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TIPEANUCNOBUE

B coBpeMeHHOM 06IIecTBe B CaMbIX Pa3HOOOPA3HBIX 00/MACTAX aKTUBHO MCIIOb-
3yI0TCS MALIMHBI U IPUOOPEL, yIIpaB/sAeMble aBTOMAaTHYecKu. PaboTa a/eKTpudecKux
CTMPATbHBIX MAIINH, KOHAMIMOHEPOB U JPYTUX XOPOIIO HaM 3HAKOMBIX OBITOBBIX
3NEKTPONpUOOPOB ObecreynBaeTcs 3a CYET CUCTEM ABTOMATHYECKOTO YIpPaBIeHU,
4TO Je/laeT Hallly KU3Hb Jierde u ynobHee. KpoMe Toro, make Ha 3aBOJICKMX KOHBeII-
epHBIX IMHNUAX aBTOMATU3alMA BHOCUT OTPOMHBIN BK/IaJ, B 9KOHOMUIO TPYO3aTpar.
B paboTe mudTOB MHOrO9Ta)XKHBIX 3/JaHMIT U CBeTO(OPOB Ha TePeKpecTKax TOXe VC-
HOJIB3YIOTCS CUCTEMbI aBTOMAaTUYeCKOrO yIpaBleHns. Takum o6pasoM, aBToMaTuye-
CKOe yIIpaBJIeHNe ABJIAeTCA HeOTheM/IEMO YacThI0 HaIllell KM3HM.

Cy1iecTByeT HECKOTbKO TUIIOB CHCTeM aBTOMATHYeCKOTO YIIpaBIeHNs, Cpefyu KO-
TOPBIX Hambosblilee TPUMEHEHME MOMYYMIN CUCTEMBI TIOC/TIeJ0BATeIbHOTO YIIpaBIIe-
HUA, UCIIONb30BaHMe KOTOPBIX B 9/IeKTPOTEXHMKE HAYAJI0Ch OUY€Hb JJaBHO C IPOCTeli-
HIMX YCTPOJCTB THMa M1 TOB U cBeTodopos. Ceilyac A ynpaBIeHN 9TeKTPOHHBIMU
YCTPOMCTBAMM IIMPOKO VCIONb3YIOTCA MMKPOKOHTPOJIIEPDI, HO HAYMHATbh 3HAKOM-
CTBO C IIOCTIEIOBATE/IbHBIM yIIpaB/IeHMeM CTOUT C CYCTeM YIpaBJIeHN s, NeliCTBYOIIX
C TIOMOIIBIO 97IeKTPOMAaTrHUTHBIX pesie. UTOObI TOHMMATh PaboTy CHCTEM IOCIefIOBa-
TEIbHOTO YIPABIeHM s, BaXKHO YMETb MPECTaBUTh cebe TOoBefieHNe CUCTeMBI, TPOCTO
MOCMOTPEB Ha aITOPUTM ee paboThl. [l 9TOro oueHb 9P PeKTUBHO He TOTHKO paccMa-
TPUBATD [UATrPAMMBbI, HO I Ha COOCTBEHHOM OIIBITE IIOHATDb YCTPOIICTBO 3/IEKTPOIPO-
BOJKM B YIIpaB/IAIOIEM KOHTYpe.

B 1aHHOM KOMUKCe Ha CIieHe IIOSABUTCA MOJIONOM Ye/loBeK 1o uMeHy Kau, KOTopbli
y3HaeT, KaK HalafiuTh paboTy yIPaBIIAIOIIEr0 KOHTYpa, pabOTAIOIIETo 3a CYET /MEeKT-
POMarHUTHBIX perne. I/ cIieH, B KOTOPBIX TOBOPUTCA 00 97IeKTPUYECKNX IIeTAX, KOM-
nanus Trend Pro Books, oTBeTcTBeHHas 3a M3JaHUe TaHHOTO KOMUKCA, TI00€3HO 13-
TOTOBMJIA JI/IS1 WITIOCTPATOpa paboTaroliye KOHTYPBI C MCIOIb30BaHMEM HACTOSIINX
9/IeKTPOMArHUTHBIX pesie. YBakaeMble YMTaTeNlN, IocTapaiiTech BMecTe ¢ Kan Ha cBo-
€M OIIBITE U3YUUTD 37IEKTPUUECKIIe IIelN U HeIIOCPeACTBEHHO IIPOYyBCTBOBATD, YTO XKe
3TO TaKoe — IOC/IefjOBAaTe/IbHbIN KOHTYp ynpapiaeHusA. Hameroch, 4To aTa ucropus o
IOC/IefloBaTe/IbHOM YIIpaB/IeHUH BAaC 3aMHTepeCyeT.

51 uckpeHHe 61arofjapeH rocnoguHy TakasMa, OTBETCTBEHHOMY 32 UIITIOCTPUPO-
BaHIe, U COTPyAHMKaM usparenbcTsa Trend Pro Books, saHuMaBmMMcsa mpousBof-
CTBOM JJAHHOTO KOMMKca. Takke 51 XO4y BBIPa3NTh CBOIO CEpAieYHYI0 61aroapHOCTD
COTPYAHUKAM OTJena o passutuio Kommannyu Ohmsha, koTopble mo6esHo mpefocTa-
BI/IVM MHE BO3MO>KHOCTD B3ATbCA 3a IIEpO.

Oxkts6ps 2008 rona
Oynpsurtaku Kapsyxupo
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AOM, 8 KOTOPbIU G

MEPEEXAA, HA3DIBAETCS

“ESPOIR” - "HAAEXAA", HO
Z HAAEXAA 8 2TOM CTAPOM,

OBAE3AOM HEAOBELUIHUKE
TOAbKO 8 HA3BAHUU,

A

espoir

A EUE..

AUPT MOHEMY-TO HUKOMAA
HE PABOTAET.

8UALMO,
NnO2TOMY U
APEHAHAG

MAATA TAKAG

HU3KAG...




U3 BCEX COCEAEL
a HE MO3HAKOMUACS
TOABKO € OO04. Mbl
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nPO AUPT?

rogoOPUAU XE, UTO
HA WECTOM 3TAXE
XUBET OAUH
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U3BUHUTE 3A
BECNOKOUCTRO! MEHG
308YT OHC3UY KAU,
g MEPEEXAA 8 KBAPTUPY
no4 s8AMU..

80T, BO3bMUTE,
MOXAAYUCTA!

g O4EHDb PAA
MO3HAKOMUTDbCAS...
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HET. . MOXOXE HA
kaXeTes, RPN 0. Ho, 00s
B oo
SLIABUbI  pyxain XUBEWD HA
COBMECTHO R NOCAEAHEM
nePUuHaAU STAXE. TEBE
TAKOE 3TO, HABEPHOE,
o PEWEHLUIE. HEYAOBHO?

MHE HE OTCHOAA
HYXEH HE 8bIXOAUWb?
AUSPT, Tbl UMEEWb

a OTCHOAA 8 8UA4Y, UTO Tbl
HE BbIXOXY. 800ELUE HE
8bIXOAUWb U3
KBAPTUPbLI?!

AA, MHE HE HYXHO

AA g U
B8bIXOAUTb U3
AOMA. HE XOuY.

MOAYHAETCS,
OHA XUBET
COBCEM 3
I:,, OO
3ATBOPHULEL?! %mw —
e 009 -
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HO... HO... AOAXHDI Y MEHS HET
XE IZ' Ax;‘igbwb NPOBAEM C YBEPEH, OHA
AOKYMEHTAMLU. TAKAS
FOPULALECKUE CToAAG
8OMPOCHIP 9 LMEO 8 o s1o.ll noromy o
BUAY... TOorAA... || ueAbimu AHamu
cuAuT
| 83AMEPTU..
' Yol | | 9 AOAXEH
> : KAK-HUBYAb EL]
g MOMOUb!

TAK HE MOUAET/

YNBIBHYACA BO
BECE POT~=

AABAL BMECTE MOHUHLIM
AUCPT U OTMPABUMCS SO
HAPYXXY: 8O BHEWHULI MUP! =
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80T XE
HAAOEAA,
AE3ET
HE 8 c8OU
AEAA...




HUKYAA V
a HE NOLIAY. K TOMY XE Y AUPTA

MPOCTO CAOMAHA CUCTEMA
YNPABAEHUG, ECAU TAK D
XOUEWb MNOYUHUTL EFO -
HU 8 HEM CEBE
HE OTKA3blgALl

CUCTEMA
YNPABAEHUG?

HAW AUSPT MPUBOAUTCS
8 ABUXEHUE BAAFOAAPS
MOCAEAOBATEALHOL CLUCTEME
YNPABAEHUSG., AAG PEAALBALILIL
EE AATOPUTMA YMPAGAEHUG
HYXEH SAEKTPOHHbLIL BAOK
YMPABAEHUS,

OH
8 TEXHUHECKOM
MOMEWEHLILI
HA KPbIWE.

MOCAEAOBATEALHOIMO
YMNPABAEHUG?

AA OH XE
B80O0BWE BOABAH
HEOBPA3OBAHHDIU.

80T AOCTAA...




3TO “CUCTEMbI,
KOTOPbIE NO3TAMHO
KOHTPOAUPYHOT
8bINOAHEHUE 3APAHEE
MPEAMNUCAHHOU
NOCAEAOBATEABHOCTU
AglicTaul”,

] /,KO;A Tbl XOUEWb

BOCMOAb308ATLCI AUPTOM, Tbl
HAXUMAEWDb HA KHOIMKY 8bI308A.
TOFAA AUPT EAET AO TBOEIO
2TAXA, OTKPbIBAET ABEPU, A HEPE3
ONPEAEAEHHOE BPEMI ABEPU
3AKPDbIBALOTCSG.
3ATEM Tbl HAXUMAEWD HA KHOMKY
HYXHOMO TEBE 3TAXA, U TOM4AA
AUPT EAET AO MECTA HA3BHAHUEHUS,

OCTAHABAUBAETCY, OTKPbLIBAET
> ABEPU,

TAKUM OBPA3OM, CUCTEMA
YMPABAEHUG NOOUHEPEAHO
BbINOAHIET MPEABAPUTEALHO
ONPEAEAEHHDIE AELCTBUG AAG
KAXAOIO 3TAMA UUKAA
YTPABAEHUS.

U UMEHHO 80T
2TA WTYKA, 3.
CUCTEMA
YPABAEHUG
MOAOMAHA,

AAP

HO NEPEA
3TUM

B8CE MOHITHO!
d 8CE 8blydy U ErO
NOYUHKO!
HE BECNOKOLUCY!
a MACTEP
HA 8CE PYKU/

NO3TOMY G MOHUHIO
AUPT, U Mbl BMECTE
OTCrOAA BbIUAEM
80 BHEWHUL mup!

MHE TEEBSG
OTCHOAA
EblweblPHY Tb?
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Q AZUHb!

MHE 3TO
NOCAEAOBATEABHOE
YAPABAEHUE, MPO KOTOPOE

Tbl MHE PACCKA3bIBAAA?
MONOAPOBHEE, MOXAAYUCTA!
MOTOMY HTO G COBUPAIOCbL_AL

HEro 370 9
AOAXHA TEBE

3TO KAYBHUUHDIE
AAUPYKY U3 MACA3ZLIHA
XUHACOQ! AABAL UX
BMECTE CBEAUM? YCAYTA
3A YCAYTY!

NAPEHD, BOT XE..



HUHEMO HE NMOAEAAEWD..

KAACC, Y TEBI TAK
MHOIO KHUr.
Tbl AHOBUWbL HUTATL?

HABEPHOE, Tbl
NO2TOMY TAK
MHOIO 3HAEWDbL
PO MEXAHU3MDL...




HO, NO-MOEMY, OHU KAK-TO
CAUWKOM BECNOPIAOHHO
HABAAEHDI...
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nPocCTU,
MOXAAYUCTA!

ECAU BYAEWb CEBE
nO380AaTb B8CIKOE,
g TEBG 8blweblPHY
OTCHOAA U NOTOM
bI308Y MOAUUUKO!

MOAYHAETCSG, Tbl
B8CE HYXHOE

3AKA3bIBAEWDL MO

UHTEPHETY?

Ara!

U Mycoe
3ABUPALOT;
CAYXAWUL

NOAHUMAETCS
KO MHE
HA 3TAX.

B8OAEE TOMO, MOXHO BE3

MPOBAEM 3APABATLIBATD
PEHTOL UAU OHAAUH-TOPIOBAEL...
MOAYHAETCG, MOXHO HA CAMOM
AEAE XUTb, HE 8bIXOAG U3

Ax KBAPTUPDIL..




n miin
HO! KAYBHUUHDIE AALPYKY U3
XUHAMOU 8 UHTEPHETE HE
KYnuwb, AA?P
i
Ara! GH
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HY AAAHO, Tbl
BPOAE MPLIWEA,
a OBOXAO HTOEBb! Y MEHG
KAYBHUUHbIE PO UTO-TO
AAUPYKY, HO cnePOCuUTb UuAu
YXE CTO AET ?
ux HE EAA..

Al TO4UHO!

HZUDO MOCAEAOBA-
TEABHOE

YNPABAEHUE!

Tol, MOXOXE,
AAXE CMbICA
CAMOro

TEPMUHA HE
MOHUMAEWD... %




AAG STUX U APYIUX UEAEU
HEOBXOALUMO MPUBECTU
8 AEUCTBUE HEKOTOPDLIU
OBDEKT, UTO U HA3bIBAETCA
“YNPABAEHLIEM”.

Py‘-l HOe U aBTOMaTU4yecKoe

KOrAA 8 KOMHATE
TEMHO, Mbl
HANXKUMAEM HA
BbIKAFOHATEAD, U
3ArOPAETCA CBET.

A AAG TOrO HTOESDI
MOCMOTPETb
TEAEBU3OP -

BKAFOUAEM ErO

C NOMOUWbO MYAbLTA,

YMNPABAEHUE - 3TO AFA. 3TO

KOrAA Tbl ECAU

BbIKAFOHAEWL UAU rogoPUTb
BKAFOHAEWb nPOCTbIM

NEPEKAFOHATEAD? A3blKOM.

8 CAYHUAE KOMHATHOIO ,

YHAPABAEHUE MOXHO OCBENEHUQ CQET Ll OEPATHbILl I’IPLIMEP:
8 OEWEM PA3AEAUTH BKAIOUAETCS U B8bIKAFOHATEAU AATHUKOS8
s sl G roAETCa Qeecustiocnt,

PYUHOE LU HEAOBEKOM BPYLHYLO. ABTOMATUHECKL. TAKOE
ABTOMATUHECKOE. TAKOE YMPABAEHLIE .
“ABTOMATUHECKUM”.

NMOHJTHO.




UuAUu APYroU nPUMee!
MArA3UHHDIE BbIBECKL.

KOrAA TEMHEET, UX
BPYHHYIO 8KAFOHAIOT.

A KOrAA CBETAEET -
BPYUHYIO 8bIKAFOUAOT.

TAKOE YMNPABAEHUE -

PYUHOE.

HY AA, ECTECTBEHHO,
PYUHOE!

YMPABAEHUE
TPEBYET
PABOUEL]

CUAbI, A 3TO

FEMOPHO.
MO3TOMY...

ECAU 8 SAEKTPUHECKYHO UEMb NOA-
CBETKU BbIBECKU BHEAPUTb KOHTPO-

WEHHOCTU U CAMOCTOGTEABHO BKAHO
HATb UAU 8bIKAFOUATb CBET, - TO

TOrAA..

AUPYIOUWEE YCTPOUCTBO - “AATHUK AB-
TOMATUHECKOIO MEPEKAOHEHUG CBETA”
UAU AATHUK OCBEWEHHOCTU, KOTOPbLIU
BYAET PUKCUPOBATb YPOBEHDL OCBE-

hatuuk -
aBTOMATM4ECKOT O g
TepeKnioYeHns =<

“csera
o
N
)

COOTBETCTBUU
C YPOBHEM
OCBEUWEHHOCTU
MOACBETKA
BbIBECKU BYAET
ABTOMATUHECKU
BKAHOHATbLCG.
80T 2TO -
ABTOMATUHECKOE
YNPABAEHLUE.

Al 2TO 38YHUT
O4YEHb YAOBHO!

u
PABOTHUKOB
MACA3UHA
MOPAAYET!




C OAHUM TOABKO
AATHUKOM OCBEWEHHOCTU
CTAHOBUTCA OHEHb
YAOEBHO, A ECAU BAOBABOK
K HEMY LICNOAb308ATb
YCTPOUCTBO MOA HA3BAHLIEM

‘TAUMEP, KOTOPbILI BYAET
8 YCTAHOBAEHHOE B8PEMA
BblKAFOHATb 8bIBECKY...

JIERRTIN
aBToMatuyeckoro
. -
TepekntoYyeHus

UcToYHKuK
3neKTpuye-

..TO
8 PE3YALTATE MOXHO
CAEAATb TAK, UTOBbI
BbIBECKA 8KAFOHUAAACD
8 BEUEPHUE HACbI TOAbKO
TOMAA, KOMAA MACA3UH
PABOTAET. TOMAA CUCTEMA
CTAHOBUTCY EWE U
SHEPIOCBEPEMAIOWELL.

U ECTECTBEHHO,
HTO 8CE HE
NOAYUAETCSG OrPAHUHLIBAETCS
3KOAOMUHHO! BbIBECKAMLU. MPU
3ABOTUTCS ELWE ABTOMATUHECKOM
U O HAWEU YPABAEHUU
MAAHETE! O4EHDb HACTO
UCNOAB3YHOTCG
NOAOEHbIE
NEPEKAFOHAIOWUIE
YCTPOUCTRA.

OHU UCMOAb-
3YtOTCS BE3AE:
HAULUHAG C ©Bbl-
TOBbIX MPUBOPOR.
x> BPOAE CTUPAAL-
HbIX MALWUH

U 3AKAHUUBAG
FOPOACKUMU,
ABTOMATAMU AAG
MPOAAXU HAMUTKOS,
CBETOPOPAMU,
AUPTAMU B
MHOMO3TAXHDIX
3AAHUGX... BOAEE TOrO,
OHU UCNOAb3YHOTCS
8 3ABOACKUX
KOHBELIEPHDIX AUHUGX.

waviv



ECAU TAK
NOAYMATb, TO
PACCTOGHUE
MEXAY MHOU U
YIMPABAEHUEM
PA3OM CTAAO
MEHDLWE!

PACCTOGHUE
Y MEXAY
TOsOU U
YIPABAEHLEM,
rogoPuUWwb?.

A
~
-

Q| dnexTpuyeckue Lenu U CUCTeMbl YrpaBJieHus 'l’\“

$

HTOBbI U3YHATb CUCTEMbI
YNPABAEHUG, HAAO UMETb
MPEACTABAEHUE OB
SAEKTPUHECKUX UENGX.

SAEKTPUHECKAG
UENDb, 3HAHUT?.,

V' COEAUHU EATAPELKY
nyTb, MO KOTOPOMY c rIAAbl—{LIKOBOliI AAM-
MPOXOAUT TOK,  noukol 3AEKTPONPOBO-
HASDIBAIOT "UEMbIO",  pAom, A0BABb MOCEPE-
UAU "KOHTYPOM »  ALIHE MEPEKAFOHATEAD,

{1 U8 PE3YALTATE nO-
AYUUWb NPOCTEU-

WwYrO SAEKTPUUE-
CKYHO UENb!
;\\\

(J
TMepeknio4vaternb

Batapeiika

TAKAG
DAEKTPUUECKAG
CXEMA GBAJETCY

NPOCTEUWEL CUCTEMOU

YOPABAEHUG, MOCKOABKY,
MAHUNYAUPYS

MEPEKAFOHATEAEM, Mbl MOXKEM

3AXUMATb U FACUTb CBET
8 AAMMOUKE.




u gHyTPU 3TOMO
MNPEKPACHOIO
KAPMAHHOIMO POHAPUKA
TOXE CUCTEMA
YNPABAEHUG, AAP

Tbl ON4Tb BE3
PASPEWEHUG
XBATAEWbL HYXUE

nPOCTU-U-U..

8 POHAPLIKE SIATAPEKIKA 8bICTYNA-
ET KAK YCTPOUCTRO, KOTOPOE 3A-
CTABAGET TOK ABUrATbCG MO UEMU SAEKTPUUECKUY nPu-
3A CHET OCOsOU CUAbI, A UMEHHO  gOP, KOTOPbIU UCNYCKA-
3/\EI<TPLIHECKOFO, HAMPAGXEHUG. NO- eT CBET NPU NPOTEKAHUU
STOMY BATAPELIKA HA3LIBAETCS HEPE3 HErO SAEKTPUHE-
UCTOUHUKOM 2AEKTPONMUTAHLG.

3InekTpu-
i m— \ECKHI TOK

MCTOHﬁMKBﬂEKT—

Totpebutens
3NeKTpo3Hepr

HTO-TO TAKOE
BCMOMUHAETCS

MOUKA - 3TO

CKOro TOKA, U OHA HA-
3bIBAETCS “NOTPEBUTEAD
2AEKTPOS3HEPI UL
MOTPEBUTEAb SAEKTPO-
SHEPrUU NPENATCTBYET TE-
HEHULO TOKA, NMOCKOAbKY
UMEET 2AEKTPUHECKOE

COMNPOTUBAEHUE.

CompoTtuBneHue

U3 ypPOKO8
PU3LIKU..




KOrAA Tbl 3AMBIKAEWbL
NEPEKAFOHATEAD, 2AEKT-
PLUHECTBO HAHUHAET TEHb
OT NOAOXUTEABHOrO NO-
AHOCA BATAPEUKU K OT-
PUUATEABHOMY MOAKOCY,
U AAMMOHKA 3ArOPAETCY.
CKOPOCTb 2TOroO TEWE-
HUGQ HA3bIBAKOT CUAOU /4
2AEKTPUHECKOrO

3TO - 3AKOH OMA.

TOKA. KAXETCY,
g PO HEFO
TOKA? %A‘ngo rAE-TO CAbl-

nPONOPULIOHAAD- WAA..

HA HAMPIXEHULO
U OsPATHO NPOMNOP-
ULIOHAABHA 2AEKTPU-

HECKOMY COnPOTUBAE-

HULO 8 UEMLU.

ECAU NOAKAHOUUTb
DAEKTPUHECKYHO UENb K SAEKTPUHECKUL TOK 8 PO3ETKE
BATAPELIKE, U HAMPABAEHUE HAMPOTUS, MNOCTOIHHO MEHJIET
TEUEHUG, U CUAA TOKA 8 3TOU HAMPABAEHUE TEUEHUG U 3APGA.
UENU BYAYT NOCTOIGHHO TAKOU TOK HA3bIBAOT
OCTABATbCG HEU3MEHHDIMU, MEPEMEHHDBIM.
TAKOU TOK HA3bIBAHOT
MNOCTOGHHDLIM.

3TO 9 TOXE CAbIWAA...
HO 3AUEM CMEULAABHO

LCMOAb308ATb OBA BUAA
TOKA: U NOCTOGHHDIL,

U NMEPEMEHHDIU?




HA CAMOM AEAE
8 BOAbWEL HACTU
EbITOBbIX SAEKTPO-
MPLUEOPOR YCTA-
HOBAEHbLI CUCTEMbI
YNPABAEHL, KO-
TOPBIE PAGOTAIOT
OT NOCTOSGHHOrO
TOKA.

HO
N TOoraa
TEM
BOAEE
XBATUT
u O0AHOIMO
nOCTOGHHOIO
TOKA...

/\

HTOBbl AOCTABAGTL ' 8 3TOM CAYHAE neu

SAEKTPUUECTBO, 8blPA-
BOTAHHOE 3AEKTPOCTAH-
UUEL, 8 OTAAAEHHDIE MECTA
MAKCUMAABHO 29PPEKTURHO,
HEOBXOAUMO MOBbIWATb
U NOHUXATb YPOREHb
SAEKTPUUECKOrO
HAMPAXEHUS,

UCNOAB308AHUU MEPEMEHHOIMO
TOKA MOXHO MO8bIWATb U MO-
HUXATb YPOBEHL SAEKTPUHE-

CKOrO HAMPIXEHUG C NO-
MOUWbHO CPABHUTEABHO NPOCTO
YCTPOEHHOMO MEXAHU3MA, HA-
3bIBAFOWENOCG “TPAHCPOPMA-
TOP”, NO3TOMY UCTOPUHECKU
HA 2AEKTPOCTAHULIGX 8blPA-
BATLIBAIOT MEPEMEHHDIL

TOK.

HAMPIXEHUE NOCTO-
GHHOMO TOKA TOXE
MOXHO U3MEHGTD,
HO, K COXAAEHULO,
AN 2TOMO HEOBXO-
AUMO YCTPOUCTRO

\EO/\EE CAOXHOE, HEM

TPAHCPOPMATOP,

AEs

MPU UCMOAb308AHUL
SAEKTPUHECKUX NPUSOPOS
8bIBUPAFOT TUM TOKA,
KOTOPbIU NOAXOAUT
AAG TIOTPEBUTEAG
DAEKTPOSHEPLIL:
MOCTOGHHbIU UAU XE

MEPEMEHHDIL,




KOrAA Tbl WEAKAEWD
BbIKAHOHATEAEM TYAA-
CIOAA, TO gHYTPU LENU
COEAUHGIOTCG UAU PA3D-
EAUHGOTCE 2AEKTPOADI,
U 8 PE3YALTATE 3AEKT-
PUHECKUU TOK TO TE-
HET, TO NPEPDLI-
BAETCS.

Q| Kak paboTalT KOHTaKTbI

TE OTPE3KU UEMU, FAE
MPOUCXOAUT COEAUHEHUE
IAEKTPOAOSB, HA3LIBALOTCS
“KOHTAKTbI”. OHU 8bINOAHGIOT
OCOBEHHO B8AXHYHO PABOTY
8 CUCTEMAX YMPABAEHUS,

TAK 8bIFAGAUT
NEPEKAOHATEADL
U3HYTPU, AAP

AAMMOHKA 8HYTPU
3ArOPAETCG U FACHET,
KOrAA Tbl 3AMbIKAEWb

UAU PASMDBIKAEWD
KOHTAKTbI.

UHbIMU CAOBAMU,
PABOTA KOHTAKTOS
OBECHMEHUBAET |
YMNPABAEHUE 3TOU
CUCTEMOLU.




ECAU Tbl 3AMbIKAEWDL UAU
PA3MbBIKAEWDL KOHTAKTbl BPYUHYHO -
3TO PYHHOE YIMPABAEHLUE.

A ECAU Tbl AA9 TOrO UCNOAb3YEWDb
YMNPABAGIOWEE YCTPOUCTBO -
MOAYHAETCA ABTOMATUHECKOE
YNPABAEHLUE.

Tbl MEHG
CAENUWD!

: TOor4&a
HAMPUMEP, OAUH U3 KOHTAKTOB8 8 3A8UCUMOCTU

3AKPENAGETCG HA MAACTUHKE U3 ABYX OT TEMNEPATYPbI
CAOER PA3AUUHDIX METAAAOR - UENDb BYAET
*BUMETAAAE”, - KOTOPAG MEHIET ceOU ABTOMATUHECKU
u3rus 8 3ABUCUMOCTU OT 3AMDbIKATBCG U CAYUALHO

TEMNEPATYPDI. PASMbIKATBCS.

SAEKTPUHECKUE
KOTAUY HE TAK
YCTPOEHDI?

bumetann

KOHTaKT pa3oMKHYT

U AAMMOHKA BYAET
BKAOHATbCG
U 8bIKAOHATLCS




S/ HOAYUUTCS EbITOBOU
HY AA! ECAU 3AMEHUTD ;
& - NPUBOP, KOTOPbIL)

AAMMOUKY - O6orpesatens
SAEKTPUHECKUM ,311'LI<TP!:185I€MFI = %\ﬁegble;/\/\guqﬁr?
OBOMPEBATEAEM, TO TOK 3InNeKTpU4eckni
MNOAYHUTCSG TOK OBOIPEBATEAD,
SAEKTPUHECKAG UEMDb ﬂoﬁéiiﬁl—fw

KAK 8 SAEKTPUHECKUX
KOTALLY.

TEMMNEPATYPY.

Q Bupgbi
KOHTAKTOB

B8CE KOHTAKTbl MOXHO
PA3AEAUTL HA TPU

BOAbWUE rPYMmbl.

MEPBbLIL TUM - “KOHTAKT

y . '8 TAKOM CAYHAE PABOTA MO-HEMELIKU
TUnA A% UAU "HOPMAAG- MOCAE NEPEKAIOHEHUG HA3DIGAETCO ARBEIT,
HO PASOMKHYTDIN KOH- KOHTAKT 3AMBLIKAETCY, | InOSTOMY KOHTAKTbI TAKOTO
TAKT”, K 3TOMY 8UAY OT- MO UENU HAYLHAET TUMA HASLIBAIOTES “A°
- TEHb TOK, ¢
HOCATCI KOHTAKTbI, KO u Yngou%Teo [0 HEFBOU EYKEE.

TOPbIE AO 8KAHOHEHUG
HAXOAGTCG 8 PASOMKHY-
TOM COCTOGHUL,

BKAFOHAETCS.

KoHTaKT Tuma A F/

HopManbHO pasoMKHY Tkl KOHTaKT

EWE AOBABAID, .<
HTO COMAACHO JIS
C*ANOHCKUE MPOMbBIWAEH-

HbIE CTAHAAPTLI)
KOHTAKT TUMA A
HA3DIBAETCS “HOPMAABHO
PA3OMKHY TbII KOHTAKT",

Ilo Bknto4yeHus TIocrne BKNO4YeHUus
3aMKHyncAa

JIS (Japan Industrial Standards) = ANOHCKMe NPOMbILLIEHHbIE CTAaHAAPTHI.



BTOPOLI BUA -
“KOHTAKT TUMA 8

\/

Lorygh 4

COMAACHO CUCTEME

TAKUE KOHTAKTbI AO BYKBA 8"
BKAFOHEHUS 3AMKHY Tbl. ECAU 8 HA3BAHUL JIS TAKUE KOHTAKTBI
UCMOAL30BATL MOAOBHbIL OT_AHMAULUCKOrO HA3bIBAIOTCG
BUA KOHTAKTA, TO 8 BREAK CONTACT - *HOPMAADHO
HAHAABHbIL MOMEHT LIEMb *NPEPBATL 3AMKHY THIMU,
3AMKHYTA, A MPU BKAFOHEHUL KOHTAKT",

KOHTAKT PASMbBIKAETCA
U 2AEKTPUHECKUU TOK
NPEPLIBAETCS.

A

HopManbHo 3aMKHY Thiii KOHTaKT

&

KoHTakT TMTa B

P TTocne BKNIOYEHUS
epepn BKNO4YeHMeM

Pa3oMKHyncs

Tbl YXXE PACCKA3AAA
nPO “A” U ‘8", KAKOU XE
TUN NOCAEAHULR!

HE MOXET
EbITb/!




TUun c.

KAKAG XOAOAHAG PEAKUUG..

HUHErO APYrOro
U HE XAU.

TUN € - rusPUAHDIL,
OH OBDEAUHIET 8 CEBE

3TOT KOHTAKT HACTO

HA3bIBALOT
U TUl A, U TUM 8. SAEPEKUAHBIM
KOHTAKTOM”,
¢ {P> «
MOCKOAbKY KOHTAKT :
Tuna ¢ ; OAHAKO COMAACHO
MEPEKAFOHAEMDIL, Al ’é JIS OH HA3bIBAETCY
OH HA3bIBAETCS MO . : I’IEPEK/\I-OI-IAI-”OU-IUU
MeEPBOL BYKBE CBOENO KOHTAKT".

AHMAULUCKOrO HA3BAHUG -
CHANGE-OVER CONTACT
(NEPEKAFOHAEMbIL

KOHTAKT).

KoHTtakT TMTTa C




MOEXAAU AAAbBWE. KOFAA AtOAU
MOMEWAIOT HA SAEKTPUHECKUE
CXEMbl U30BPAXEHUG YNPABAGHOWLX
SAEMEHTOS8, OHU MOAbL3YHOTCG

CTAHAAPTHbIMU OBO3HAUEHUIMU
JIS. 3TO HYXXHO AAG TOro, HTOEbI
KAXAbILU MO ONPEAEAUTDH, KAKOU
UMEHHO YMNPABAGIOWULU 2AEMEHT

U3OBPAXEH.
2YCNOBHLIEOBOBHANENUTUIS:
:HopManbHo HopMankHo Tepekn
iPa30OMKHYTLIA  3aMKHYThIi KOHTaKT ~
EKOHTaKT KOHTaKT (Kontakt tuma C)=z

F (KoHTakT TMTa A) (KoHTakT tuma B)

N/

TAK MHOIO Mbl AOAFO
BCErO HAAO rOgOPUAL,
3AMOMHUTD... MO3TOMY AAgAU

HA CEFOAHG TYT
3AKO...

Tbl CKA3AAA
“HA
CErOAHI"?

TOrAA 9 KAK-
HUBYAb OMNgdTb
K TEBE 3ACKOWY,
HTOsbI Tbl

NPOAOAXLAA %{\
<Z

MEHG yuUuTb! 4

!luu.,‘ ,
i
::"::'*f::m‘l.:;w z
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FAABA 1 NOABEAEHHUE UTOrOB

@ Yro Takoe aBTOMaTM4ecKoe ynpaBneHune?

JIS (Japanese Industrial Standards» — AmoOHCKMe IPOMBIIITIEHHBIE CTAHJAPTHI») ONPENeNAIoT
yIIpaB/IeHVEe KaK «COBepIIeHe TPeOYeMbIX /IS JOCTVKEHMsI OIIPe/le/leHHO Lien JIeNiCTBUI Ha
006beKTOM yIpaBieHns». Hanpumep: 4To6bl 3a’kedb B KOMHATe CBET, Mbl COBEpILIAEM JieiICTBIE
HaJl 00'beKTOM YIIPaB/IeHNs — 3JIEKTPUIECKOIT TAMIION. DTO TOKE BILJ YIIPABIEHNSL.

Ynpasnenue - 370:

«COBepUIEHNIE IeCTBIIL onpeneneHHoﬁ[ HaJ @0heKTOM yIIpaBIeHI

Tpe6yeMbe oA DOCTUIKEHU A

Bxnrouenne BbIK/TIOYaTeNA 3akeyb CBET IJIeKTPUYECKIIl CBET
cBeTa

YupapieHue MOXKHO pasfienuTh Ha JIBE TPYIIIIBL: pyuHOe U asmomamuieckoe.

B cny4ae ecnu uckyccTBEHHOE OCBEIEHE BKTIOYAETCA C IOMOIBI0 PYYHOTO MEPEKMTIOYEH NI
BBIK/TIOYATENA, KOTOprI?I 3aMbIKA€T MM pa3MbIKa€T KOHTAKTbI B LI€IIN, YIIpAB/I€HNE Ha3bIBa€TCsA
pyuHvim. Ecin 5Ke I 3TOV Lie/M UCIIONIb3YeTCA YIPABIAIee YyCTPONCTBO, HAIPUMED HATYMK
OCBEILeHHOCTH, yIIpaB/IeHNe TAKOIl CICTeMOIt Oy/ieT Ha3blBaThCA A8IMOMANUYECKUM.

PyyHoe yTipaBnexue,
OCYWECTBNSAEMOE BPY4HYI0

ABTOMAaTH4eCKOE YTTpaBreHue,
0CYWEeCTBNSEMOE C TOMOLbIO
yTpaBnAIoWero ycTpoicTea

UCTo4HUK
3neKkTpuyecTsa

InekTpuyeckas — OBBLEKT ypaBneHus
namma

Cxema 1.1. Pyunoe u asmomamuueckoe ynpasnenue




JIS onpenender py4Hoe ynpaB/ieHe KaK «yIpaBJeHle, IpY KOTOPOM YIIpaB/Aiouias KOMaH/ia
MIOCTYIIAeT OT Ye/I0BEKA HEMOCPENCTBEHHO UM KOCBEHHO», 2 aBTOMaTUYeCKOe — KaK «yIIpaBJIeHNe,
OCYIIECTB/IsAEMOE BCTPOEHHOM CUCTEMON KOHTPOJA, B COOTBETCTBUM C 3a/JaHHBIM aJITOPUTMOM».

Tabnuya 1.1. JIS (Anoxckue npomviuinerHole CaHoapmot)

Yupasnenne CosepiieHne TpeGyeMbIX /I JOCTVDKEHNA ONpeeTeHHON eIy KeiiCTBIII
HaJ| 00beKTOM yIIpaB/IeHILA
PyuHoe ynpasnenne YnpasjeHne, Ipy KOTOPOM yIIpaB/IAIOIasA KOMaH/a IIOCTyIaeT OT YeloBeKa
HeIIOCPe/ICTBEHHO MY KOCBEHHO
ABTOMaTMYECKOE VipaBieHne, OCyIIecTB/IAeMOe B COOTBETCTBUN C IIPeoNpe/ie/IeHHbIM
yIIpaBJIeH1e JITOPUTMOM C TTIOMOIIBIO YIPABIIAIONIETO YCTPOIICTBA

Ecnu 00befMHUTD B CUCTEMe UCTOYHMK MCKYCCTBEHHOTO OCBEILIeHNUs U AATYMK OCBEIeH-
HOCTH, TO MOXHO IIOJIyIUTb YCTPOICTBO, KOTOPOEe Oy/eT BKII0YATh M/IN BBIK/IIOUATh CBET B 3a-
BMCUMOCTH OT 3aTeMHeHMs1. CaMble IPOCTBIE YIIPABJIAIME YCTPOMCTBA — 9TO HATYMKMU OCBe-
I[EHHOCTH, JAaTYMKM TeMIIePaTypbl, OMMeTa//INIeCKue KOHTAKTBHI U APYrMe MeXaHMYecKue
NepeKTIoYaole yCTPOiCTBa, IpeHa3HaYeHHbIE /IS 3aMbIKAaHNA U Pa3MBbIKaHMA KOHTAKTOB.

B maTumKax OCBeILeHHOCTI UCIIONb3YeTCsI MEKTPUIECKIIT IPpuOOp, Ha3bIBaeMblil «poTopesnc-
TOpP», 00/IaJAIOMINIT CBOJICTBOM YMEHBIIATh CBOE 9/IEKTPUUECKOe COIPOTUB/IEHIE [IPU yBeIude-

HIN YPOBHA OCBEIIEHHOCTM.
.//.// Ceet

doTopesucTop

TTpu TapeHun ny'eil cBeTa 3NeKTpUYECcKoe COMPOTUBNEHHUE TTOHMXKABTCS
Cxema 1.2. Pomopesucmop

BrimMeTasibl — 9TO YIPAB/IAIOLNIL 9/eMEHT MeXaHN4eCK/X IIPUOOPOB yIIpaB/e s, paboTa KOTo-
PBIX OCHOBaHa Ha TOM, ITO IUIACTMHA U3 IBYX COEAMHEHHBIX MeX/Y CO00IT META/IIOB C Pa3HBIMI KO3(]-
(UIMEHTAMI TEIIOBOTO PACIINPEHIst MSIMOAeTCsI IPY MOBBIIIEHNY VIIU TOHVDKEHI TeMIIePaTy PbL.

-y
N

MeTann ¢ HU3KUM KO3 PUuMeH- MeTann c BbICOKUM KO3 guumeH- TIpH TTOBbIWEHUM TEMTTEPATY b
TOM TETIoBOro paclUpeHus TOM TEMI0BOro PacluMpeHus TINacTUHKa M3rnbaeTcs

Cxema 1.3. ITpunyun deiicmeus OUMemaniuuecKozo nepeknodamens

BuMeTtannuyeckad nmnactuHka




YcTpoiicTBO, pacCUYMTaHHOE Ha ONpee/IeHHbI TUI MUTaHNA OT IEPEMEHHOT0 U/ ITOCTOSH-
HOTO TOKa, JOJDKHO OBITh MOZK/II0YEHO K COOTBETCTBYIOIEMY UCTOYHMKY HanpskeHus. Hampu-
Mep, B CJIy4ae eCyIy MCIO/Ib3YeTCs YCTPOICTBO, paboTalolee OT IepeMEeHHOT0 TOKa HallpsKeHVeM
220 BOJIBT, ero 06s513aTe/IbHO HEOOXOAIMO MTOKTIOUNTD IMEHHO K CETH IepeMeHHOro Toka 220 V.

YCTpOWCTBO fatyMKa asToMaTU4ecKoro mepexKniovyeHus ceeta

KoHTakT

bBuMeTtann

doTopesucTop

3nekTpu-
Yyeckas
naMma

UCTO4YHKUK
3NeKTpu4ectsa

Cxema 1.4. Paboma 6umemaniuueckozo 8vikaouamesns 8 damuuxe oceeujeHHoCcmu

Ecnu x Takon oenm HO6aBI/ITb BBIK/IIOYATE/Ib C Taf/lMepOM, MOJXHO HaCTPOUTDb CUCTEMY TaK,
YTOOBI CBET TOpPEI TOJIPKO B OIIPEE/IEHHbIEC YaChI. BrikmtouaTens ¢ Taﬁ[MepOM — 9TO yIIpaBIAIOLIEe
YCTpOﬂCTBO, B KOTOpPO€ BCTPOEHDI IJIEKTPOHHDBIE VJIN IJIEKTPOMEXAHNIECKNE YaChl, I B BbI6paH—
HO€ BpeMA TaI7IM€p BKJ/TIOYA€T MJIN BBIK/IIOYAE€T OCBECIICHUE.

Beiknio4atens c TaiMepoM

BHYTPEHHUIA KOHTaKT
3aMblKaeTcs Tonbko

B TIpefoTpeaeneHHoe
BpeMs

Golele]

Harmpsa>xeHue TUTaHusa

Cxema 1.5. Boiknouamernsv ¢ maiimepom




Hanpumep, eciu yCTaHOBUTD TaiiMep TaK, YTOOBI CBeT OBLI BKJIIOUEH ¢ 5 o 11 Bevepa, Torga
IIpY HACTYIIJIEHUM 5 9acOB Bedyepa KOHTAKThI pefie 3aMbIKaloTcA. Ecnu B 3T0 BpeMs Ha ynnile yxxe
TE€MHO, KOHTAaKTbl, yIIpaB/sAeMble JaTYNKOM OCBEIJEHHOCTHU, TOXKE 3aMbIKAIOTCA, ¥ BKII0YAaeTCA
JCKYCCTBEHHOE OCBEIIEHME.

Korpa Hacrynaer 11 Beyepa, HeCMOTpA Ha TO YTO Ha y/uIe MO-IIPEXHEMY TEMHO M KOHTaK-
ThI, yIIpaB/seMble OCBEIIEHHOCTDIO, 3AMKHYTbI, KOHTAKThI Pejie, yIIPaB/IsAeMOro TaliMepoM, pas-
MBIKAIOTC, ¥ OCBElIeHNe TacHeT. ECM MOACOeMHNTD K CCTeMe KOHTAKThl HECKONIbKUX YIIPaB-
JAOIUX YCTPOMCTB, MOYKHO COOpaTh elrfe 60/1ee MHOTOQYHKITVOHATBHYIO CUCTEMY YIIPAaBIECHIA.

Llettb 3aMblkaeTcs,
KOoraa Ha ynuue TeMHeet
Pene patyuka
OCBelWeHHoCTHU

3nekTpu4eckas Lermb
3aMbIKaetcs B

OTIpefeneHHbIe Yackl
Pene TaitMepa TTpu MocnenoBaTenbHOM

TTOAKIMIOYEHUM AaTYMKa
OCBELEeHHOCTH U TaiiMepa
CBET FOPUT TOMNbKO B TOM
cny4ae, ecri 3aMKHY Tkl
oba KoHTaKTa.

UcToYHUK
3neKTpuyectea

3nekTpu-
yeckas
namma

Cxema 1.6. CosmecmHoe nooKno4eHue 0amM4uKa 0céeuseHHOCMU U maiimepa

0 Cuctembl ynpaBJ/ieHNA: OCHOBbDI

B cucremax ympaBiieHUs: MOXET MCIO/Ib30BAaTbCs MUTAHME TOCTOSHHBIM WV TIePeMeHHBIM
TOKOM. B ci1ydae moCTOSIHHOrO TOKa MOJISPHOCTD MM HAIIpaB/eHUe TeYeHNS TOKA He MEHSIOT-
cs1 Bo BpeMeHn. OMH U3 IIPMMEPOB UCTOYHMKOB ITOCTOSIHHOTO TOKa — Oarapeiika. B ciywae me-
PEMEHHOTO TOKa MO PHOCTD, W/INM HAIIpaBeHNe TeUeHNUs TOKa, IePUORNYEeCK], MHOTO pa3 B ce-
KYHJY, u3MeHsieTcst. TaKoil TOK UCIIONb3yeTCsl B OOBIKHOBEHHBIX JOMALIHNX PO3eTKaX U TaMIIax.

OO6BIYHO Ha yIpaB/IAIIeM YCTPOICTBE YKa3aH TUII TOKA, KOTOPBIIl OHO MCIO/Ib3YeT: Iepe-
MEHHBIII TOK COKpaleHHO ob6osHauaercss AC (ot anrm Alternating Current), HOCTOSHHBIN —
DC (ot aurn. Direct Current).

+ +
T TTOCTOSIHHKIV TOK T TTepeMeHHblii ToK
3nekTpuye- 3nekTpuye- /\
CKMiA TOK CKWii TOK
BpeMs l BpeMs

l¢&—0O

Cxema 1.7. [TocmoanHbiil u nepemeHHblil Mok




YcTpolicTBO, paccYMTaHHOE Ha OIpefie/IeHHBIN TUII IUTAHUS OT IePEeMEHHOTO U/ ITOCTOSH-
HOTO TOKa, IO/DKHO OBITDH IOJKIIIOYEHO K COOTBETCTBYIOLIEMY ICTOYHMKY HanpshKkeHusA. Hampu-
Mep, B CJIydae eC/Iy VICIIONb3YeTCs YCTPOICTBO, paboTaloliee OT IepeMEHHOI0 TOKA Hallps>KeHNeM
220 BOJBT, ero 00s513aTe/IbHO HEOOXOAVIMO TTO/JK/TIOYNTh MIMEHHO K CeTH IepeMeHHOro Toka 220 V.

TTpUMep UCTTONb30BaHUA YCTPOWCTBA, paboTalowero 0T MTepeMeHHOoro HampsaXeHus 220 V

E- R-m1 R-m2
BS \
UCTOYHUK
TTepeMEHHOr0 Toka
C HaTps>XeHUeM
220V Al
I:_I R RD
A2

YCTpoiCTBa, paboTalolime OT TepeMeHHOr0 HampsXKeHus 220 V
Cxema 1.8. Yempoticmea, pabomaroujue om nepemerHo20 Hanpsxerus 220 V

HOCKOJ’II)KY KaXX[Jo€ IMOJK/ITIOYCHHOE YCTpOﬂCTBO Tpe6yeT [J1s1 CBOETO INTAHNA OIIPENE/IEHHO-
TO HAIIPpAXKEHN A, H€O6XO/1]/IMO IIOOK/TIOYATh yCTpOI/UICTBa K ICTOYHMKY HAIIPAXKEHN A ITapaJlyI€IbHO.

BS-A | BS-B |
E-\ E-\
O R1-m1 Ro-m1 |R1-m2 |R2-m2
3neKkTpu4yectTsa
//— ]

0 D .9

TTapannenkHoe MOAKMI0YeHne
Cxema 1.9. I[lapannenvroe nooknoueHue

Ec/y mOAK/IIOYNTD YCTPOMCTBA K MCTOYHMKY HAIIPSDKEHNsI [TOC/IEOBATE/IbHO, 001ee HATIpsI-
JKeHVIe NUTAHNUs OyIeT pasiesieHo MeX/Y YCTPOICTBaMu. DTO MPUBEET K TOMY, YTO B KaXK[OM
U3 OT/I€/IbHBIX YCTPOJCTB HAIIPSKEHE OYCTUTCS HIDKe HEOOXOAMMOTr0 MITHMMYMA, 9/IeKTpIde-
cKas cxeMa He OyzeT paboTars.




BS-A

£\
UCTOYHUK R1-m1

IneKktTpuyecTsa
R1
Henb3q mopknioyath
TTpUBOpkI TTOCNeaoBaTenbHo

K UCTOYHUKY 3NeKTpu4ectsa

Cxema 1.10. IlocnedosamenvHoe noOKAOUEHUE

@ OcHOBHbIE NPMHLMNBI Pa6OTbI KOHTAKTOB

C IIOMOIIIbIO CUICTEM praBHeHI/IH MbI MO>XEM BK/IIOYAThb M BBIK/JIIOYATH CaMbIC pa3H006pa3HbIe
YCTPOJCTBA — HOTPEOUTENN SNEKTPOIHEPIIY — OAarofapsi pasMbIKAHUIO U 3aMbIKAHIIO KOHTAKTOB,
BMOHTVPOBaHHDBIX B yCTpOﬁCTBa BKIoueHns. EcTp TP OCHOBHBIX TUIIa KOHTAKTOB: TUIIA A («HOP'
MaJIbHO PAa3OMKHYTbIII KOHTaKT», win make contact), Tuia B («<HOpMa/lbHO 3aMKHYTBII KOHTAKT»,
wnn break contact) n tuma C («mepex/modarommii KOHTAaKT», nn change-over contact). Ilogo6usre
IIPOCTBIE 3/IEMEHTDI-KOHTAKThI B 6OHbHII/IX KOMN4eCTBax I/ICHOHb3yIOTCH B yCTpOI/“ICTBaX praBHeHI/IH.

HopMankHo HopMankHo TTepeknioyatowmi
Pa3oMKHYThli 3aMKHYThIi KOHTaKT
KOHTAKT KOHTAaKT (koHTakT TMTTA C)

(koHTakT TMITA A)  (KOHTaKT TMTIa B)

Cxema 1.11. O6o3nauerus JIS

HopManbHO pasOMKHYTble KOHTaKThI Ha3bIBAIOT «KOHTAKT THIA A» OT HeM. TepMuHa arbeit
contact. K aToMy Tuiry oTHOCATCA KOHTAKTbI, KOTOPBIE /1O BKIIOUEHM A HAX0ATCA B PAa30MKHYTOM
COCTOSTHNY, A TIOC/Ie BK/IIOUEHNA — 3aMbIKAIOTCA.

B menm ¢ maMIIOYKO, B KOTOPBIV BMOHTMPOBAH KOHTAKT TUIIA A, TPV BKIIOYEHNN IIepeKIIo-
JaresnsA KOHTAKT 3aMbIKAaeTCs, U TaMIIa 3aTOPAeTCs.

ITocKo/IbKy KOHTAKTBI 3TOTO THUIIA B HEAKTVBHOM COCTOSHMM Pa3OMKHYTHI, MX Ha3bIBAIOT
normally open (<HopMa/IbHO pa30MKHYTBIe») I Ha CTPYKTYPHBIX CXeMaX YCTPOVICTB yIIpaBIeHNA
o6osnauarT 6ykBamu NO.




3NeKTPU4ECcKUiA | KoHTakT TMMa A

ToK ~
TTpu BKNIOYEHUH
KOHTaKT 3aMbIKaeTcd
1 3aropaeTcd namma.

%%

Cxema 1.12. Konmakm muna A (HOpmManvHo pazomMKHymolii)

HopMaano 3aMKHYTbI€ KOHTAKTbI 0OBIYHO HA3BIBAIOTCA KOHTAKTaMM TUIA B u 10 BKJIIOYE-
HYIA HAXOOATCA B 3aMKHYTOM COCTOSAHN, @ ITI0CJIE€ BKIIOYEHMA Pa3MbIKAIOTCA.

Ecnu TIOAKITIOYNTD K KOHTAKTY THUIIA B JIaMITy, TO JOCTAaTOYIHO 6YJICT IIOACOCAVMHNUTD K IEIIN MC-
TOYHMK J9JIEKTPNIECTBA, YTOOBI TaMIIa 3aropenachp. HPI/I TIIepexoie KOHTAaKTa B aKTMBHOE COCTOA-
HUE JTaMIIa IIOTAaCHET.

\ KoHTakT TMTa B
7 TTpY BKNIOYEHUU KOHTAKT

pa3MbikaeTcqa U namma
racHet

UCTOYHUK
3NeKTpu4ecTsa

JlaMna

Cxema 1.13. Konmaxm muna B

ITocKO/MIbKY KOHTaKTBI 3TOTO THUIIA OOBIYHO 3aMKHYTBI, UX HaspiBaoT normally closed («HOp-
MaJTbHO 3aMKHYTbIe») I Ha cXeMaX o6o3HauaroT 6ykBamu NC.

[Tepexnioyaemble KOHTAKTHI 00/IaIal0T CBOMCTBAMM KaK KOHTAKTOB THUIIA A, TaK ¥ KOHTaK-
TOB THHa B 11 066I9HO HA3BIBAIOTCS KOHTaKTaMy TiIa C, MM IepeKTI0vaon MMy KOHTAaKTaMI.
O6mas kmeMMa KoHTakTa Tua C HasbiBaeTcs «001muit BBIBOA» (common terminal), u oHa me-
peKIoyaeTca MeXy OCTalbHbBIMU KileMMaMmu. Ha cxemax o6mjuii BBIBOZ 0603HavyaeTcsa OykK-
Bamu COM.




KoHTtakT TMmma C

/!

Obwad knemMMa
Cxema 1.14. Ilepexnouaroujuii Konmaxkm

Konrakrel Tumna C KCIONB3YIOTCA B 37EKTPUUECKUX LENsX, Iffe HeOOXOAMMO COBepIIaTh
MIEePEK/IIOYEHN L.

KoHTakT TMma C
yg
Llerb me-
peknio4a-
UCTOYHKUK etcs
3neKTpu4yecTsa
-
3NeKTpU-, /3NeKTpu-
Yyeckas Yyeckas ) TTpu TepeknioYeHuu
namMma1/ \nammaz2 KOHTaKTa 3aropaeTcs
nubo mepsas, nubo
BTOpas namma.

Cxema 1.15. Konmaxm muna C

B cucremax ynpapiaeHN s KOHTAKTbI UTPAIOT OY€Hb BaXKHYIO PO/Ib. EC/I KOHTaKThI HOBPEAAT-
s, TO ¥ CaMa CHCTeMa yIIPABIeHNA BBINIET U3 CTPOSI.

ITpn pasMbIKaHUM KOHTAKTOB, KOTZIa 110 HUM T€4eT HArPY304HbIil TOK, MEXY KOHTaKTHBI-
MI IIJITACTMHAMM MOXXET BO3HMKHYTb BBICOKOTEMIIEpaTypHOE sBJIeHME, KOTOPO€ Ha3bIBaeTCsA
9JIEKTPUYIECKON [yTOI ¥ 4aCTO CTAHOBUTCA IIPMYIHOI M3HOCA VIV IOBPEKAEHNA KOHTAKTOB (CM.
cxemy 1.16). VI3-3a 9TOrO [/Is1 KQXKZIOTO 3IEKTPONPIOOpa Opesie/IeHbl Mpe/ieIbHbIe STeKTpIde-
CKUe TOK 1 HaIllpsDKEHMe Pa3MBIKAHILS, IIPY KOTOPBIX KOHTAKThI MOI'YT 6€30IIaCHO 3aMBIKATbCS 11
Pa3MbIKaTbCA.

B cncremax ympaBieHMs MOLHBIMY [TOTPEOUTENSIMI 9HEPTUU HEOOXOUMO 0COOEHHO TIIa-
TEJIbHO 00/IyMaTh BBIOOP YCTPOIICTB BK/TIOUECHM .




3neKTpUYECKUi ToK

<

L 4

TTpu pa3MbliKaHUU LIeTTM M3-3a pa3HU-
Ukl TOTEHLUMUANOB MEXAY KOHTaKTa-

MU BO3HUKAET gBfneHue, HadbiBaeMoe
3NeKTpU4ecKon nyroﬁ, B pe3ynktate
4ero B AeWCTBUTENLHOCTU 3NEKTPU-

HecTBO MPoaon>aet Te4b 1Mo Leru,

[ ] HEeCMOoTp4A Ha paBOMKHyTbIﬁ KOHTAaKT.

3nektpuyeckas gyra

Cxema 1.16. BosHukHoseHue anekmpuueckoti 0yzu mexoy KOHMaKxmamu







FAABA Q@

MOCAEAOBATEALHOE
YMNPABAEHLUE

R,



MPUBET/

g.. 9 XE AAG
HAC KYMUA
CAAAOCTEL
U APUTAWUA

mwh\




TAK Tbl

U e CAMOM
AEAE XO4YEWb
MPOAOAXATD...

ocnepoBatenbHoe

HY KOHEUHO! MEHG
TOAbKO CUAbHEE
3AUHTEPECOBAAO

NOCAEAOBATEABHOE

YNPABAEHUE!

HY TOrAA CErOAHQG
AABAL NPO HEMO
U NOrogoPUM.




O MocnepoBaTtenbHoe ynpasBJiieHne

CLUCTEMbl ABTOMA-
TUHECKOrO YNPABAE-
HUS MOMXHO PA3AEAUTL
HA ABA TUMA: CLUCTEMbI
NOCAEAOBATEALHOIO
YAPABAEHUS U 3AMKHY-
TblE CUCTEMbI YNPAB-
AEHUG, UAU CUCTEMbI

YNPABAEHUG C OEPAT-
\ HOU €8a3bt0.

HAUHEM
C NOCAEAO-
BATEABHOIO
YNPABAEHLS.

Ansall!

HAMPUMEP, 8 ABTO-
MATUHECKUX CTU-
PAABHbLIX MAWUH-

KAX UCNOAb3YHOTCS
CUCTEMbI NOCAE-

AOBATEALHOrO

- YNPABAEHUSG,

mEITMI>03>T

ECAU Tl HACBINAEWD 8 MAWILIHKY-
ABTOMAT CTLIPAABHBIL MOPOWOK
U HAXMEWD HA KHOMKY “CTAPT!

TO OHA ABTOMATUHECKU
MPOU3BEAET CAEAYIOWYIO
MOCAEAOBATEALHOCTL AELICTBULI

38YUUT TAK
YAO&8HO... HO
9 MO CTAPLHKE...
HA CTUPAABHOU
AOCKE...




TAKOE 80T YIMNPABAEHUE,
KOrAA CUCTEMA CAEAYET
3APAHEE ONPEAEAEHHOU

nO3TOMY

MNOCAEAOBATEABHOCTU AEUCTBUL JIS OrPe-

U BbINOAHGET UX MO OHEPEAL, AEAGET MO-

HA3bIBAETCS *NOCAEAOBATEALHOE CAEAORBATEAD-

YNPABAEHUE". HOE YNPABAEHUE
(SEQUENCE

CONTROL) KAK

“YNPABAEHUE, NMPU
KOTOPOM CUCTEMA
CAEAYET 3APAHEE
ONPEAEAEHHOU NO-
CAEAOBATEABHOCTU

U nopPgaky Agll-

0 cTeuUl U nO O4E-
-, PEALU 8bINOAHIET
0 KAXADIU 3TAM”,

@

CAOBO SEQUENCE
Tbl MEHG HE CAYWAEWD! O3HAHUAET “CEPLIg" uAu

% *NOCAEAOBATEALHOCTDL".
N

MOHGA,
MOHAA!

KOrAA Tbl CTUPAEWb v U TEBE HE NPUXOAUTCS
8 ABTOMATUHECKOU MAWUHE,  CAEAUTb 3A YPOBHEM BOAbI: MMM, MOAYHAETCY,
TEBE HE HAAO 8PYUHYIO =~ BMECTO TEBG 3A TEM, AOWAA | LEeAOGEKA 3AMEHGHOT
OTKPbIBATb BOAOMPOBOAHLIL AU BOAA AO YCTAHOBAEHHO- PAHOOEPA3HbIE
KPAH. 3A TEBG MOAAHEL BOAbl MO YPOBHA UAU HET, PEWAET VCTPONCTEA
YOPABAGET CHEUUAABHOE A ABTOMATUHECKULU AATHLIK ’

AABAEHUG MOA HA3BA-

YCTPOUCTRO - KAAMAH
HUEM “AKBACTAT.

nOAAHU BOADI.




3ATEM HAHUHAETCS CTHPKF\"'
MPA3HOMO BEALG. 3TY
PYHKUUHO B8bINOAHIET MOTOP,
KOTOPbIL PACKPYUUBAET
AOMACTU TAK HA3bLIBAEMOIO
AKTUBATOPA: BPAWAIOWErOCd
MEXAHU3MA, KOTOPbIL
NEPEMEWUBAET B8OAY.

HA CAEAYIFOWEM 3TAME
MOTOP PACKPYHUBAET
BAK CTUPAABHOU
MAWUHDbI, UCNOAB3YQ
UEHTPOBEXHYHO CUAY

AAG OTXKUMA,

HAKOHELL, ECTb EWE OA-
HO YCTPOUCTBO, KOTOPOE OT-
BEHAET 3A TO, UTOEBbI CAUBATbL
UAU YAEPXKLBATL BOAY 8 BAKE
MAWUHbI, - cAUBHOU
KAAMAH,

LlinaHr mopa4y Boabl

Tnata
yTipaBneHus AkBactar

Bopormposopf %

CnusHOWM
KnaraH

AkTuBaTOp

IiBuratenb

ECAU TAK
NOCMOTPETD,

TO U CTUPAABHAG
MAWUHA - AOBOABHO
CAOXHDIU MEXAHLU3M.




8 ABTOMATUHECKUX CTUPAAbHbDIX
MAWUHAX NMOCAEAOBATEABHOCTb
BCEX OMEPAUULI C MOMEHTA

CTAPTA AO 3ABEPWEHUI
CTUPKU 3AAAHA U3BHAHAABHO
C NMOMOWbIO MNAATbI
YMPABAEHUS.

TUn YnePABAEHUG,
fPU KOTOPOM YCTPOLICTBO
BbINOAHIET AEUCTBUG
8 3AAAHHOM MOPIAKE,
HA3bIBAETCSI NOWArO8bIM
YNPABAEHUEM.

A YNPABAEHUE
8 3ABUCUMOCTU OT
YCAOBUL, KAK 8 CAYHAE
AATUUKA AABAEHUG,
KOTOPbIU OMPEAEAIET
YPOBEHb HABPAHHOU BOADbI
U OCTAHABAUBAET
EE NOAAUY, HA3DLIBAETCSG
MAPAMETPUHECKUM
YNPABAEHUEM.

EcAu
OTKPbITb ABEPUY
CTUPAABHOU MALWUHDI
80 BPEMG OTXLMA,
TO OTXUM MPEKPATUTCG.
3TO TOXE MAPAMETPUUE-
 CKOE YMPABAEHUE.

HAKOHEL,
CYWECTRYET
EWE
YNPABAEHUE
£ 3ABUCUMOCTU
OT BPEMEHLU. KAK 8 CAYUAE
AKTUBATOPA, KOTOPDLIU BYAET
BPAWATDCI CTOABKO BPEMEHL,
CKOAbKO 3AAAHO CUCTEMOU
YHOPABAEHUG. TAKOU CcnOcOs
YNPABAEHUG HA3DIBAETCS

YMPABAEHUEM MO B8PEMEHLU.

TO ECTb CYWECTBYET
WArOBOE,
NAPAMETPUHECKOE
U BPEMEHHOE
YMNPABAEHUE?

AA, 8 OBUEM,
MOCAEAOBATEABHOE
YNPABAEHUE
MOXHO YCAOBHO
MPEACTABUTL
COCTOGWUM U3 TPEX
MOATUMNOS,




: Mpu6opbl, perynupyembie cuctemMamm
ynpageneHus c o6paTHOIi CBA3bIO

TENEPL
HAAO
norosopPuUTb
PO 3AMKHYTbIE
CUCTEMbI
YNPABAEHUG,
OHU XE CUCTEMbI
C OBPATHOU
Cc893bt0..,

UTO 3HAHUT
“CUCTEMA
YNPABAEHUG
C OBPATHOU
c83I3btO"?

CUCTEMA YNPABAEHLS,
g KOTOPOL! NPOU3BOAUTCS
CPAGHEHUE PEFYALPYEMOTO
NAPAMETPA C EFO
3AAAHHDIM 3HALEHUEM
U POPMUPOBAHLE
> HA OCHOgE 3TOrO

9 AAXE

CngA/\A YnPABI\EH/LJ\% HE MOHJA,
HA3bIBAETCA “CUCTEMOLU
C OBPATHOU CBI3bIO" . a Tﬁﬁgﬁ;esq

AAG MPUMEPA:
TAKUE CUCTEMbI
UCNOAB3YHOTCG
8 KOHAUUUOHEPAX
AAG KAUMATUHECKUX
CUCTEM.

ECAU TEMNEPATYPA
8 KOMHATE 10 °C,
A HA KOHAUUUOHEPE
YCTAHOBAEHA 20 °C,
TO NPU BKAFOHUEHUU OH

ABTOMATUYECKU HAHHET

HAMPEBATL BO3AYX.




8 TAKOM CAYUAE 8KAROHUTCSG
ABUFATEAb KOMIMPECCOPA,

3APABOTAET, TEMNAbIU BO3AYX
HAUHET NOCTYNATb 8 KOMHATY

MOAHUMETCS.

B

BEHTUAGTOP HAPYXHOMO B8AOKA

U3BHE, U TEMMEPATYPA BbICTPO

NOCTOGHHO USMEPIETCS
AATHUKOM TEMIEPATYPDI

TEMNEPATYPA B8O3AYXA
8HYTPU KOMHATDI

HA 8HYTPEHHEM BAOKE.

KOFAA TEMNEPATYPA 8 KOMHATE
MOAHUMAETCS AO 20 °C,
TEMNEPATYPHbIU AATHUK

ONPEAEAGET 2TO U NEPEAAET
UHPOPMALULO 8 BAOK
YrPABAEHUG,

ABUCATEAb BHEWHErO
BAOKA YCTPOUCTBA
OCTAHABAUBAETCA.

ECAU Bbl TEMIMEPATYPA
MOAHUMAAACDH
AO 20 °C
U HE MEHIAACDH Bbl,
TO HA 2TOM POAb
KOHAUULUOHEPA &bl
UCHEPIMbIBAAACD.

HO

8 AEUCTBUTEABHOCTU

ECAU 8bIKAFOHUTD
OTONAEHUE,

TO TEMMEPATYPA

8HOB8b MOHU3UTCAS.




KOrAA TEMMEPATYPA
8 KOMHATE NMOHUXAETCY,
AATHUK TEMNEPATYPLI
ONPEAEAGET 2TO, U ABUFATEAD
CHOBA 3ANYCKAETCS, CTaHOBKa aBurarten
HAUUHAETCS OBOTPES. = 3 ABUTaTeJls

AAG TOCO 4UTOEsbl UMETb e P Y e VAR eI R S &
BO3MOXHOCTb =l
NOAALEPXKUBATD 8 KOMHATE oo
TEMNEPATYPY, B8AUBKYHO
K XEAAEMOU, KOHAUULIOHEP
NOCTOGHHO EE UBMEPJIET. .
> : TeMmepa-
Typa
BO3ayXa

yTipaBneHus

80T U MOAYUAETCY, HTO,
NOCbIAAG CUHAA
OBPATHOU CBI3U 8 BAOK
YNPABAEHUG, AATULIK
YAPABAGET MOTOPOM! A s BRI

TeMmepatypHblii
patyuk

CUCTEMA, 8 KOTOPOL NPOUCXOAUT

ABTOMATUHECKOE NMOACTPAUBAHUE

TEMMEPATYPbLI MOA TPEBYEMYHO,
U ECTb CUCTEMA YMPABAEHUG

C OBPATHOU C8493btO.

MOHGA!




HA CAMOM AEAE
AATUHUK TEMMNEPATYPDI,
KOTOPbLIU YNPABAIET
ABUFATEAEM, HE NPOCTO
ErO B8KAIOHAET
U 8bIKAFOHAET,

OH UBMEHIET CKOPOCTb
BPALIEHUSG ABUIFATEAG
MNAABHO, HUTOBbI YMEHDLWUTD
MEPENAADI TEMNEPATYPDI

BO34AYXA 8 KOMHATE.

JCHEHDKO...

8bIXOAUT, UTO
AAXE XU3Hb
3ATRBOPHLKOB
BUTKOM HABLTA
PA3HbIMU
YAPABAGHOWUMU
ycTPoucT8AMU/

HE
nocnoPUWb. HA 3TOU TEME YAOBHO

CAEAATb MEPEPDLIB,
NO2TOMY HA CEFOAHG
8CE.

HY... TOKA/!




d XE CKA3AAA, CEFOAH4
Mbl 8OAbWE HE BYAEM
3AHUMA...

UErO TEEBE?

a cnoKouHo HUYErO-
YFOWAKO! Mory HUYErO,

HUKYA3ara! R 3AKA3ATD APLIGTHOrO
CEBE NOECTL ANNETUTA!
O4EHDb 8 UHTEPHE... :

BKYCHAG! \ HY, AABALI

AO
HEFO XE |
HAAOE AALIBDIL...




FAABA 2 NOABEAEHHUE UTOrOB

0 MocnepoBatenbHoe ynpaBJieHne Ha npumepe CTI/IpaﬂbHOI‘/'I MalUNHbI

ABTOMATHYeCKOE yIIpaB/IeHNe TIOAPas/e/seTCs Ha IBe OOJIbIINe TPYIIIBL: HOCIe[0BATeIbHOE
yIIpaB/ieHNe, KOTOPOe MCIONb3YeTCs B paboTe CPAaBHUTEIBHO IIPOCTBIX YCTPOICTB, TAKMX KaK
cBeTO(OPBI 1 CTUPA/TbHBIE MAIINHBI, ¥ YIIPABJIeHNEe C 0OPATHOI CBSA3bI0, KOTOPOE MUCIIONb3YeTC s
B paboTe peryasaTopoB TeMIIEPATyPbl, KOHAUIIMOHEPOB I 9/IEKTPUIECKIX 060TpeBarerIerL.

TocnenoBatenbHoe + ABTOMaTU4YecKue cTUpankbHble
yTipaBreHue MalliuHbl
ABTOMaTH4eckoe o JIngTol
yTipaBneHue - Ceetogopkl
CucteMsl xnpaaneﬂuﬂ + KoHpuuuoHepsl
Cc o6paTHOM CBSA3bI0 + Jnektpuyeckue oborpesatenu

Cxema 2.1. Buov asmomamu4eckozo ynpasneHus

B aBTOMarmMuecKMx CTHUpPATbHBIX MAIINMHAX BCE TAINbI pabOTHI — IOfjada BOABI, CTUPKA, OT-
JKUM, CJIMB 1 T. i. — BBIIIOJTHSIOTCS IIOJTHOCTHIO aBTOMATUI€CKIL, 110 ouepenn. Ilogo6HbIe cructeMsl,
B KOTOPBIX JIe/ICTBNA Ha BCEX 3TAllaX BBIIOHAIOTCA COITIACHO 3apaHee 33/JaHHOMY MOPAJKY, Ha-
3BIBAIOTCS CUCTEMAMU C ITOCTIE0BATE/IbHBIM YIIPaBIeHMEM.

Ha ynuunbix cBeToopax IO Ouepefy 3a’KUraeTcsl KPACHbII, 3e/IHBII 1 SKE/ITBIL CBET. ITO
TOXKe IpUMep MOCIe[OBATe/IbHOrO yrnpasaenus. Tak ke u ¢ mudTOM: KOIfja Mbl HaXKMMaeM Ha
KHOIIKY, KabJHa K HaM CIYCKAeTCsl, 1 OTKPBIBAIOTCS ABepi. /s yIpasieHus nupToM TOXe 1C-
HOTb3YIOTCS CUCTEMBI IIOC/IE/[OBATE/IHOTO YIIPAB/IeHN .

Pabota ceetodopa PaGotanu¢ra

O O O KpacHhIi
n KabuHa
3eneHsblit O O O |
I l 2) KabuHa oTryckaeTcs Ha atTax
OO
1) Haxkumaem
+ A Ha KHOTIKY
O O O KpacHhblit
3) 1Bepu OTKpLIBAIOTCSA

Cxema 2.2. Paboma céemogopos u nugmos




MocneposatesibHoe ynpaBnieHve: onpeaeneHve JIS

YTipaBrneHue, IpU KOTOPOM AeiCTBUS BLITIONHSAIOTCS TTOC/e[0BaTeNbHO, COrNacHo 3apaHee
TIpeAMUCaHHOM 04epenHOCTHU UMK TIOPSIAKY

TTporpaMMHOe yTipaBneHne ToapasaensieTcs Ha TpY TUITa: BpeMeHHoe, GNoKMpOBaHHOE U TToWaroBoe

BpeMeHHOoe yTipaBneHue

MocnenoBatensHoe yipasneHue TMapaMeTpu4ecKoe yrpasrneHue

TMowaroBoe ympasrneHue
Cxema 2.3. Buowv nocnedosamenviozo ynpasneHus

- BpeMeHHoOe yTipaBneHue
ABTOMaTM4ecKkas CTI/Ipa}IbHaH MalllHa CTI/IpaeT 66}1]36 B T€U€HJE€ MHTEpBaja BpeMeHI/I, 3a-
paHee 3aJaHHOTO B 6)101(6 ynpaBneHMH. HOI[06HI)IC CUCTEMbI ynpaBneHI/m C 3aJlaHHBbIM BpeMe—
HEM pa6OTbI Ha3bIBAKTCA CUCTEMaMU «BpeMeHHOI‘O», VI MHTEpBAJIbHOTO, YHpaB}IeHI/IH. B ctu-
PaZlbHbBIX MalllVTHaX /I OTXXKMMa U C/IMBa BOJBI TOXE I/IC]‘[O)II:SYIOTCF—[ CUCTEMbBI HTEPBATIBHOI'O
yr[paB}'IeHI/IH.
BpeMeHHOe yTipaBneHu1e

Ha4ano ctupku 4 KoHeL, cTUpKH

\Ycrauuaneuuoe/

BpeMs

Cxema 2.4. BpemeHHoe ynpasserue 8 npouecce crupku

KOHTaKT 3aMblkaeTcs
Ha oTIpefeneHHoe
TIporpaMMoil CTUPKU BpeMs

]

Cxema 2.5. BpemeHnHoe ynpasneHue npoyeccom crupku




- KOHTaKT 3aMblKaeTcs Ha OTipefeneHHOe PorpaMMoil CTUPKY BpEMS

Korpa Boga B 6ake MOZHMMAETCS 10 3a[JaHHOTO YPOBH, AaTUNK aB/ICHUs ONpPeessieT 3TO,
OCTAaHABIMBAET IIOfAYy BOMBI U MEPEKTIOYAeT CTUPAbHYIO MAIIMHY Ha CIAeYIOLINIT 3TaIl CTUP-
k. ITogo6HbIe CHCTeMbl, B KOTOPBIX IPU HOCTVDKEHUNU OINpefie/IeHHbIX YCIOBMII CHCTeMa IIe-
pexXoAuT K CHefyIoleMy 3Tally IPOrPaMMbl, Ha3bIBAIOTCA CUCTEMaMM C «IlapaMeTPUYEeCKUM
ynpasieHreM». CUCTEMBI C TapaMeTPUYeCKMM YIIpaBIeHMeM MICIIONb3YIOTCA B PeTyIMpPYIOLUINX
MeXaHM3MaX, OTC/IeKMBAIOIMX ITapaMEeTPhI, TAKUX KaK JaTUYMK JaBIeHNA.

Ecnu Bo Bpems cnvBa BOZbI OTKPBITH ABEPIY MAIUIMHbI, JaTYUK 3aKPBITUA NBEPYU OIPENENUT
3TO ¥ IlepecTaHeT CIMBATh BOAY. TO TOXKe IIpMMep IapaMeTPUYeCKOTo YIIpaBIeHNU .

KnarmaH rmopga4v Bofbl Jlatyuk paBneHus
O HaTt4yuKk paBneHus
T KOHTPONUpYeT ypoBeHb BOAkI

YcnoBue BbINOMHEHO

Bak cTMpanbHoM KnamaH rmona4v okl
MaluHbI 3aKpbiBaeTcs, Boaa rmepecraet
—————————— moctymath B 6ak

_—
__________ _/ Bkniovaetcqa gsuratenb

JBuratenb CTUpanbHOW MalWMHEI

Cxema 2.6. Ilapamempuueckoe ynpasneHue

[atyuk paBneHns usMepsieT ypoBeHb BOOKI U TTEPEKNI0HAET MalWUHY
Ha Qpyroii pe>xxuM paboThl

Tepeknio4yeHue peXkuMoB paboThl

@,
—y
IiBuratens Ha4uMHaet pabotath
KnamaH Osuratene
mopayv Boakl cTMpansHou
MalluuHbI

Cxema 2.7. [lamuuk daeneHus u napamempuqeckoe ynpaesueHue




- Tlowarosoe ympaBneHue

brok ynpapneHna aBTOMAaTH4eCKUX CTUPATbHBIX MAIIVH BBIIIOHAET CTAaHAPTHBIN LMK Pa-
60TBI, )KECTKO 3allPOrPAMMMIPOBAHHBIIL €r0 KOHCTPYKIjuert. CuCTeMBl, B KOTOPBIX KaXKHoe Heli-
CTBME IPOUCXOAUT B COOTBETCTBUM C IPENNMCAHHOIN OYepeHOCTbIO, Ha3bIBAIOTCA CUCTEMaMU
C «IIOIIATOBBIM yNIpPaBJeHMeM». B cucTeMax ¢ IOIIAroBbIM yIpaBeHMeM BO BpeMs IepeKrode-
HIA C OJHOTO 3Talla Ha JIPYToil He UCIIONIb3YIOTCS HUKAaKIe BHEIIHME YCTPOICTBA BPOJie JaTYMKOB.

TMowaroBoe ympasneHue

TMopaya Boakl

<.||||

Ctupka

O0TXUM

Cnus BOAkI

|||||*|||||*

Cxema 2.8. Ilowazoeoe ynpasnerue 6 CrnupanvHoti Mmawiume

Takum 06pasoM, CTMpaIbHAsI MAIINHA — 3TO MEKTPOIPUOOP, B KOTOPOM [JIs aBTOMATHU3a-
LMY Ipoliecca CTUPKM UCIIONb3YIOTCA BCe TPU BUIA CUCTEM IIOCTIe0BAaTeIbHOTO YIIPaBIeHN —
BpeMeHHOe, IIapaMeTpuyecKoe I IaroBoe.

@ KoHanuMOoHep 1 cucTeMbl ynpaBneHns ¢ 06paTHOI CBA3bIO

Yro6b! IOAIEP)KUBATH B KOMHATE 3a/JAHHbIIT YPOBEHb TEMIIEPATYPbI, IATINK TEMIIEPATYPbI, yCTa-
HOBJICHHBIIT BO BHYTPeHHeM 0/I0Ke KOHANIVIOHEPA, N3MepsieT TEMIIEPAaTypy B KOMHATe, 3aTeM CpaB-
HJBAeT 9TO 3HA4YeHMe C Ke/laeMbIM. YIIpaBJIAs IBUraTe/ieM KOMIIPeccopa ¢ IIOMOLIBIO Lieli 06paTHOI
CBAI3M, IATYNUK PEryIupyeT TeMIeparypy B KomHare. [Iogo6HbIe CCTeMBI, B KOTOPBIX O1aromapsi 06-
PaTHOIT CBSI3M IIPOMCXOMUT CPABHEHIE PETY/IIPYEMOIl BeIMYNHBI C TPpe6GyeMOolt, 1 MX COITIACOBAHNE
Ha3bIBAIOTCH CUCTEMAMM YIIPABIIEHNA «C OOPaTHOI CBA3BIO», MM «3aMKHYTHIMY CUCTEMaMII».

TpebyeMas Benu4uHa Pa3sHuua

KonpuuuoHep (6nok yrpasneHus)

l, PerynupyeMas
" CpaBHeHHe 7 Obvertynpas Benu4uHa
cTaHoBKa ) CTTONHUTENb- . -
Luenesoro Perynuposatie HbIA MEXaHU3M 7 IneHus (temmnepa-
3Ha4YeHus (kommpeccop) Typa KoMHaThi)

O6patHas
CBA3b

F'S

KoHTyp 06paTHON CBSA3U

Cxema 2.9. Cucmema ynpasneHus 6 KOHOUUUOHepe




IH}IH yIIpaB/I€HNA TeMHepaTypoﬁ[ B BOJOHArpe€BaTENIAX U MEKTPUIECKNX OfesAIax TOXE VC-
ITONIb3YIOTCA CUCTEMBI YIIPABJIEHUA C O6paTHOf/l CBA3bIO.

3amkHyTble cucTembl: onpepeneHue JIS

CucTeMbl yTipaBreHns], B KOTOPLIX TIPOBOAUTCS CpaBHEHUE PErYNUPYEMOii BENIUYUHDI C eé
3afaHHbIM 3Ha4eHUEM U MHTEHCUBHOCTh YTIPaBMAIOWEro BO3AEACTBUS 3aBUCUT OT BENUYUHBI
OTKNOHEHWS PerynupyeMoil BeNUYMHLI 0T LIeNeBoro 3Ha4eHUs U/Unu CKOPOCTH U3IMEHEHUS
perynupyeMoii BeNIM4MHbI, Ha3biBAKOTCA CUCTEMAMM YTTPaBNEHUs C 06paTHOM CBA3bIO.

B cucremax yupasieHns ¢ 00paTHOI CBA3BIO UCIOIb3YIOTCSA TPU CIIOCO6A BBIYVCTEHNUS CUT-
Hajla 00paTHOJ CBS3Y 110 M3MEPEHHOMY OTK/IOHEHNIO PeryIMpyeMOil BeTMYMHBI OT LjelleBOro
sHaveHus: I1 — nponopumonansuelit (Proportional), I — nnrerpansubiit (Integral) u I - gudde-
pennnmanpublii (Differential).

TTpomopuKuoHanbHklii perynsatop (TT-perynatop)

CucTteMbl yTipaBneHus .
C 0BPaTHON CBA3bIO UHTerpanbHblit perynatop (M-perynstop)

OudpepeHuuansHblil perynsatop (O-perynsrtop)
Cxema 2.10. Cucmemvlt ynpasneHusi ¢ 00pamHoii cés3vio

KonpiuimoHepsl ¢ HeperyaupyeMoii MOLHOCTDIO IBUTATe/A TOJ/Iep)KIBAIOT 3aJJAHHYIO TeM-
neparypy B KOMHaTe C IOMOIIIbI0 BK/IIOYEHN A ¥ BBIK/IIOUeH A iBuraTens. Takue cucteMbl yIpas-
JIeHM s Ha3bIBAIOTCA CUCTEMaMM JIBYXIIO3MIIMOHHOTO ympapnenus (on-off control). IIpn Takom
MeTOJle yIpaB/IeHN sl JaT4MK TeMIIepaTypbl BBIK/II0YaeT KOMIIPECCOP, IOC/Ie TOTO KaK TeMIIepaTy-
pa BO3[jyXa B KOMHATe JOCTUTHET 3a/JaHHOTO 3HAYEeH N, II0C/Ie YeTo TeMIIepaTypa HadMHaeT Mo
HUMATBCS BbIIE MM OIMYCKAaThCA HIDKE XKelmaeMoil. B pesynbTate TemIepaTypa BO3fyxa B IO-
MEIeHNY MPaKTU4ecK) HMKOIJia He COBIIaJlaeT C LieJIeBBIM 3HauYeHMEeM, OCKONIbKY KomebmeTcs
C JOCTaTOYHO OOMBIINM Pa3MaXoM PALOM C XKe/laeMOoll TeMIIepaTypoil.

Kone6aHusa TeMriepatyphbl B TOMELLEHUH

3apaHHas \
¥

TeMmepatypa

TeMmiepatypa
BO3AYyXa

v

Ha4ano pa6oThl Bpems

Cxema 2.11. 3smeHenus memnepamypot 6030yxa npu pabome KoHOULUOHePA 6 CUcteme
08YXNO3UUUOHHO20 pe2ynuposanust (30ecy u 0anee KOHOUYUOHep pabomaem HA HAZPes)




CoBpeMeHHbBIe KOHAVIIVOHEPhI OCHAIEHBI 3/IeKTPOHHBIMY CHCTEMaMII, KOTOPbIE TO3BOJIAIOT
M3MEHATh CKOPOCTb BpallleHNU:A JBUTATeNd M, COOTBETCTBEHHO, MOIJHOCTh KoMIpeccopa. B ra-
KX KOHIVIIVOHEpaX VICIONb3YIOTCA AuddepeHnnanbHble, MHTETpaJIbHble ¥ IPOIOPIMOHAIIb-
HBIe aJITOPUTMBI Per'y/IMPOBaHNs, KOTOpbIe O3BOIAIOT IO AEPXKIBATb TeMIIepaTypy ¢ 6osblel
TOYHOCTBIO.

HavneM ¢ mponopioHanbHbIX PErYAATOPOB: ABUTATENb YIIPABIAETCA BETMINHON, IPOIOpP-
LIMOHATbHOM PasHUIlE MEXJy TeMIlepaTypoll B KOMHaTe U IiefieBoil TeMnepaTypoii. Hanmpumep,
Korjja KOH/IMIJMOHEep TO/NBKO 3alycKaeTcs, pasHuIla (OTK/IOHEHME) MeX1y TeMIIepaTypoil B KOM-
HaTe M 3aJaHHOII TeMIeparypoil OymeT 6o/blas, COOTBETCTBEHHO, [BUTaTe/lb OyneT paboTaTh
Ha 60/IbLION MOIIHOCTHM. IlocTelleHHO pa3HMIlA MEXJy TeMIepaTypoll B KOMHATe M 3aJaHHOI
TeMIIepaTypoll YMEHBIIUTCSA, M ABUTAaTeIb CHU3UT MOLTHOCTD PabOThl IPOIOPLMOHAIBHO 3TOMY
yMeHblIeHNI0. TakuM 06pa3oM HonydaeTcsa MpUOIM3UTD TeMIepaTypy B KOMHAaTe K >Ke/laeMoll
TeMIeparype.

OpHako y TaKOJl CUCTEMBI eCTh HeJJOCTaTOK: OHA CIIOCOOHA MaKCUMaJIbHO HIPUOIU3UTD TeMIIe-
paTypy B KOMHaTe K XKelaeMOl1, HO He CIIOCOOHa JOCTUYD ee.

Bonbwoe Octato4Hoe
OTKNOHEeHue paccornacosaHue
OTKNoHeHUe
K// r/// yYMeHbWaeTcs ///
XXenaeMas
TeMmepatypa I ¥
IBuratensb: N\
HU3Kas MOLWHOCTh
He pocturaetcs
IlBuratenb: XenaeMmagq remMrmepartypa

TeMmepatypa BbICOKasi MOIWLHOCTh

Bo3gyxa
Ha4ano pa6oThl

A 4

Bpems
Cxema 2.12. 3asucumocmo memnepamypot 6030yxa 6 KOMHAMe O 8pemeHuU npu pabome
KOHOUYUOHEPA ¢ NPONopyUoHanvHoiM pezynsamopom (I1-pezynamop)

ITO He3HAYNUTeNbHOE OTK/IOHEHNME Ha3bIBAETCS «OCTATOYHBIM PAaCcCOITaCOBAHMEM», WIN
«offset», M, I TOro 4TOOBI OT HEro M30GaBUTLCSH, VICIONB3YIOT MHTETPabHbIE PerylIsATOpbI
(M-perynaTopsl). PaboTa MHTErpaJbHOIO PEryIATOpa 3aK/II0YAeTCA B TOM, YTOOBI CBECTY OCTa-
TOYHOE paccornacoBaHue K 0, 4ero OH JoOMBaeTCs, YIPaB/Iaid MOLUIHOCTLIO MOTOPA IIPONOPIVIO-
Ha/IBHO MHTEI'PaJIy OT BEIMYMHBI OCTATOYHOTO PACCOIIACOBAHMA.

Vcrionp3ys B KOHAVIVIOHEpe CHayala MIPOIOPLVMOHATIBHBIN PEryIATOp, A1 TOTO YTOObI IpHU-
6IM3UTH TeMIIepaTypy B KOMHATe K JKeJlaeMOli, @ 3aTeM MHTEIPa/IbHBI PeryIaTop, MOXHO HpH-
BECTH) TeMIIepaTypy B KOMHATe K >KelaeMOll ¢ OOJIbIleil TOUHOCTBIO. PerynaTopsl, KOTopble JC-
IO/Ib3YIOT OZHOBPEMEHHO IIPOIIOPIVOHAJIbHBIE U JHTETpajbHble aJITOPUTMBI, Ha3bIBAIOTCA
IIPONOPLVOHATBHO-UHTErpalbHbIMY, Viu [IV-perynaropamu.




TTporTopuMoHankHLIi perynatop UHTerpanbHeIf perynatop

>Kenaemas
Temmeparypa 1
DNeuratens:
HU3Kas MOWHOCTh
DBuratens:
BbICOKasl MOWHOCTh
Temmepatypa
Bo3ayxa

v

Ha4ano pa6oThl Bpems

Cxema 2.13. VI3smeneHuss memnepamypvl 6030yxXa npu UCNONb306AHUUL NPONOPUUOHATILHO-
unmeepanvHozo pezynamopa (I1IM-pezynamopa)

OpHako B peajbHBIX YCIOBUAX CUCTeMa YIIPaBIeHNs TeMIIEPaTypoil KOHAUIMOHepa TO/KHA
OBICTPO pearnpoBaTh Ha Takye GaKTOPbI, KaK TeMIIEpaTypa BO3AyXa CHAPY>K!, U3MEHEHIE TeM-
HepaTypbl TPV OTKPBITUYU WIN 3aKPBITUM ABepeii U T. [i. [/Is1 yIpaB/IeH st TEMIIepaTypoil B TaKUX
cnydasx ucnonbsyercs guddepenunanpusiil perymsarop. Pabora guddepeninaabHoro perys-
TOpa 3aK/II0YAeTCsI B TOM, YTOOBI IIPEOTBpAILATh OBICTpbIe KOMebaHMs TeMIEPAaTyphl. ITO [0-
CTUTAETCs 3a CUeT YIpPABIeHUsI MOI[HOCTBIO JBUTATEs HMPOIOPLIOHANBPHO BEINYNHE, IIPOU3-
BOJIHOII OT TeMIIepaTypbl BO3AyXa B KOMHaTe. B TOT MOMeHT, KOTfia M3MepsieMasi TeMIepaTypa
TO/IbKO Ha4MHAeT M3MEHATDHCS II0f, BHEIIHUM BO3JIEIICTBIEM, HO CKOPOCTDb 3TOTO M3MEHEHNs Be-
nvKa, ArddepeHnanbHbll PETYIATOp BK/IIOYaeT KOMIIPECCOp M/ MPefOTBPAlleHNs] 3HAUNU-
TEJIbHOTO OTK/IOHEHNsI TeMIIEPAaTyPbl OT 3alaHHOIL, [IOKa 9TO OTK/IOHEHNUe HeboIbIIoe.

Hanpumep, suddepeniinanpHolit peryaatop appekTuBHO cpaboTaeT, ec/iy BO BpeMsi o6orpesa
KOMHATbI OTKPBITD IBepb. B 9TOM c/1ydae TemmepaTypa HaqHeT OBICTPO CHIDKATBCS, U JI-perysaTop
Pe3KO YBEMUYNT MOILIHOCTb pabOTHI MOTOPA, YTOOBI BEPHYTb TeMIIEPATYPY K 3aaHHOIL.

Ecnu K IpONOpIOHANBHO-MHTETPAIBHOMY PETYIATOPY A00aBUTH AnddepeHInanbHbliL,
T0 nonyunrcsa IIV]I-perynarop: ycTpoicTBo, UCIIONIb3yeMO€e BO MHOTUX CUCTEMAX yIIPaB/IEeHN .

TTpomopuMUoHanbHbIA MHTerpanbHblii  U3-3a BHEIWIHEro

perynatop perynatop BO3[eiACTBUA TeMITepatypa
/ l l ‘Z BO3[yXa CHUXKaeTcs

Xenaemas /—\

TeMmepartypa I V

JBuratens:
HU3Kaq
MOLWHOCTh

Neuratens: DnddepeHumanbHblif

perynstop Bo3Bpalwaet

TeMmepatypa [ BLICOKAA MOWHOCTL  roynanatypy k 3anaHHoi
BO3AyXa
Ha4ano paGoThl Bpems

Cxema 2.14. VIsmeHerue memnepamypul npu Ucnonv306anuu ouppepenyuanvHozo
pezynamopa







FAABA 3

INEKTPOHHDIE
U SAEKTPOMEXAHUHECKUE
KOMIMOHEHTbLI CUCTEM
YTMPABAEHUS




3TOT.. 2TOT OHCAUY KAU... U3-
3A HEFO MHE 8 rOAO8Y HAUAAU
AE3Tb HEMPOWEHDLIE MbICAU.

U CErOAHSG...

7 A EWE.. OH HABEPHAKA

HAPY XY,
AA?.




MOYEMY TAK?

9 AYMAIO, HTO MOPA NOHEMY-TO, KOrAA
Bbl MNPEKPATUTL EFO g gUXY EO AUUO,
YUuTb, HO... MHE CTAHOBUTCG TAK

CMOKOUHO... 9 CHOBA
XUBY...

..Tbl CAYWAEWL?

g 8 OslUX HEPTAX PAC-
CKAXY nMPO 2AEKTPOHHbLIE
U 2AEKTPOMEXAHUHECKUE
KOMMNOHEHTbI, UAU PAALO-
AETAAU, KOTOPLIE Mbl UC-
MOAB3YEM 8 CUCTEMAX
YNPABAEHUG,

]
AAAHO, TOTAA EIE

Q,
1]
CEFOAHG NMPOAOAXUM. ,A’W@g




@ MexaHnueckme BbiKIIOYaTeNy

A3ZUNB!

A KHOMKA

AOMOSPOHA - TOXE
KHOMOUHbIL

BbIKAFOUATEAL?

MEXAHUHECKUX
BbIKAFOHATEAEL.

Y MEXAHUHECKUE BbIKAIO-
UATEAL, TAKUE KAK HA-
MLUMHBIE UAU KAABLIWHBIE
NEPEKAFOHATEALI, UCMOAb—-
3YtOTC9 AAG TOrO, UTO-
Bbl BKAIOHATL U BbIKAFO-
HATb PA3AULHbLIE
CTPOLICTRA.

tif

Tbl 8ECNPECTAHHO
TPE3BOHUWDL MHE
8 AOMOPOH
BAAFOAAPG KHOMOHUHOMY
BbIKAFOHATEALO.

&




HopMankHo

N

Pa3soMKHYThIi
4&55\ KOHTaKT
\ ¥ HopManbHo
3aMKHY ThIA
\
=% KOHTaKT a a
-
TTpy>XuHa

epabo4ee TONOXeHUe

CTPYKULIG TAKOBA: KOT— KOrAA .
AA Tbl HAXUMAEWD MAABLEM Tol YEUPAEWD OYKY,
HA KHOMOHHBIL BbIKAFOUATEAL, MOA AELICTBUEM NPYXKUHbI

KHOMKA BO38PALIAETCA
B o SOHTAKTE! " LICXOAHOE COCTOGHLEE.

PaEOHEEHOHDXEHMe
KOH-

KOrAA 9 CMOTPHO
7 HA CXEMbI, Y MEHG
CPA3Y OWYWEHUE, UTO
9 U3YUALO UTO-TO
OHEHb MPOPECCLO-
HAABHOE!

CJIOBHOE 0603HaYeHue KHOMOYHbI
bIKJIl0YaTener cornacHo JIS

HopMmankHo
3aMKHY ThIH

KOHTaKT

EE__

opMarnkHo

UAEM
AAABWE, ABYX-
MO3ULLIOHHbILI NEPE-
KAFOUATEAD, UAU MPO-
- CTO MEPEKAIOUATEAL.
ErO TAKXE HA3bIBA-
FOT “PAAXKOBbIM, LA
PbIHAXHBIM, MEPEKAFOHA-
TEAEM". NEPEEPACDIBAS BPYU-
HYHO PBIHAXOK U3 OAHOrO
MOAOXEHUS 8 APYFOE, Mbl 3A-
MBIKAEM LAU PASMBIKAEM KOH-
TAKTbl BHYTPU.




A 80T 2TOT YBEPEH, C EFO

i SO0, B4t YTAGAGTD
et MEXAHULECKLIM
' KUsOProm/

-, 233.. HY MOXET...

\

CAK Bbl TO AU~ 8 CAYUAE ABYXMOBUULOHHHOMO Pol- ¥ CHOBA EPYHHYO ErO
E6IAO, HASKHOrO MEPEKAIOUATENG, BKAFOHAG MEPEKALOHUTD.

U BbIKAOHAS EFO, Mbl SAMBIKAEM U PA3-  TAKOL MEPEKAFOUATEAL

MBIKAEM KOHTAKTBI, ECAU HULEFO HE AE- LICMIOAL3YETCA KAK 8bl-
AATb, TO PHIHAXOK OCTAHETCS 8 CBO- KAFOUATEAD OCBEUEHUS
£l NO3ULLIL, U HTOBbI BEPHYTH U KAK MEPEKAFOHATEAL
ErO 8 MPEXHEE NMOAOXE- 8 SAEKTPLHECKLX
HUE, NPUAETCS LIENaX.,

H,r -~

\
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// Phi4aXok

p
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KnemMma

YcnoeHoe 0603HaveHe COMAACHO JIS,

ABYXMO3ULIMOHHbIX PbI4aXHbIX HA CXEMAX ABYXNO3uuu-

nepexsiioyareneii cornacHo JIS OHHbIE PBIHAXHLIE MEPE-
KAHOHATEAU OBO3HAHALOT-

HopMankHo HopMankHo C3 TAKUMU PUCYHKAMU.

Pa3OMKHYTbIA  3aMKHYThIN

KOHTaKT KOHTaKT

-\ k-




MoBopoTHbIN NepeknoyaTes

y

MnOBOPOTHDLIX

MEPEKAFOHATEAEL HEOBXOAUMO

NOBEPHYTb PYKOGTKY, HTOBbI 3AMKHYTb
UAU PABOMKHYTb KOHTAKTbI. NOAOBHbIE

MEPEKAFOHATEAU LICNOAB3YHOTCG 8

SAEKTPUUECKUX UENIX U 8 MEXAHU3MAX
B8OAbWOL MOWHOCTU, 8 KOTOPbIX HAAO

BPYUHYHO UAU ABTOMATUHECKU 3AMbBIKATb

U PA3MBIKATD KOHTAKTbI.

8 MUKPOBOAHOBKAX
TAKOLU MEPEKAFOUATEAD!

YcnoBHoe 0603HayeHe CeNeKTOPHBIX |

COTAACHO JIIS, HA CXEMAX nepekoyareneii cornacHo JIS

NMOBOPOTHbLIE CEAEKTOPHDIE

MEPEKAFOHATEAU HopMankHo HopMankHo
OBO3HAHAIOTCG TAKUMU / pa3soMKHYThIi 3aMKHYThIi
PUCYHKAMU.

KOHTaKT I KOHTaKT




TAKUE NEPEKAFOHATEAU UC-
MOAB3YHOTCG KAK AATHUKU
KOHTPOAG NMOAOXEHUG OBDHEK-
TO8 U MOryYT KOHTPOAUPOBATbL

TEMMNEPATYPY UAU AABAE-
HUE, ECAU MPUCOEAUHUTD K
HUM AONOAHUTEAbHbIE
SAEMEHTDL.

NMPOCTPAHCTBEHHOE
MOAOXEHUE OBDEKTOS TEAb MPEACTABASET
OTCAEXUBAETCI MUHU- u3 Ceeg HEsOAbWOLU

ATHOPHbIM KOHUEBDLIM KOPnyc, 8 KOTOPOM

BbIKAFOHATEAEM, UAU PACINOAOXEHDbI KOH-

MUKPONEPEKAFOHATEAEM.  TAKTbI, 3AMbIKAEMDIE
U PASMBIKAEMDBIE C
AOMOUWBHO PBIHAXKKA.,

MUKPONEPEKAFOUA-

AA, 2TO NOTOMY,

A? UTO UX MOHTU HE
LCMOAB3YIOT TAM,
> FAE UX MOXHO
4 HU- YBUAETD.
KOrAA HAMPUMEP, KHOM-
PAHDLWE KU KOMMbrOTEP-
HOU MblwkuU neu-
HE BLIAEA B0AGT 8 AEUCTBUE
TAKUX MEPE- MUHUATHOPHbIE ME-
KAFOUATEAELL. PEKAFOUATEAL.

MUHUATHOPHbIU MEPEKAFOHATEAD
YCTPOEH TAKUM OBPA3OM:
KOrAA KAKOU-AUBO OBBEKT
COMNPUKACAETCS C PbIHAXKKOM,
KOHTAKT MEPEKAIOHAETCY.
ECAU AABAEHUE OBDBEKTA
MPONAAET, TO 3A CHET
YAPYrOCTU MPY MXUHbI
KOHTAKT 8038PAWAETCI
8 UCXOAHOE MOAOXEHUE.
PBHIUAXKOK MEPEKAFOUATEAG
U APYrUE MOAOEBHbIE
YCTPOUCTEA HA3bIBA-
HOTCS *nPUBOAHBLIMU
SAEMEHTAMUY,

MuHVaTIOpHbIV nepexnoyartesb

TIpUBOOHOM 3NEMEHT

TMepeknioyaemuliin  KOTAA TeNo Hapaenueaet
KOHTaKT Ha TTPUBOOHOW 3NTIEMEHT,
Lz KOHTaKT rmepeknio4aetc




8 CAYUAE ECAU KOPMYC U3rOTOBAEH U3 METAAAA,
AAG MPOUHOCTU, TAKOU NEPEKAFOHATEAL HA3LIBAETCG
“*PbIHAYXKHbLIM KOHUEBDLIM BbIKAFOHATEAEM”,

TO ECTb BOAEE " MUHUHATIOPHbIE :KoHueBble
MPOUHbIE ' Tiepekniodareny “BbIKNIOYaTENU
MUHUATHOPHbBIE (0
NEPEKAFOUATEAU
HA3bIBAKOTCY
KOHUERbIMU,

8UCUMOCTU
OT MPEAHA3HA-
HEHUS NPLUBOAHBIE
SAEMEHTD! MUHLI-
ATIOPHBIX MEPEKAIO-
HATEAEL U KOHUE-,
8bIX BbIKAFOUATEAEL
MOTYT BblTb CA-
MOU PA3HOL]
KOHCTPYKLUL.

COrAACHO J1IS, HA CXEMAX MEPE-
KAFOHATEAU, OTCAEXUBAIOWUE NO3U-
UUKO TEAA, TAKUE KAK MUHUATHOPHDLIE
MEPEKAFOHATEAU U KOHUEBDIE 8bl-
KAFOHATEAU, OBO3HAHAIOTCG TA-
KUMU PLUCYHKAMU.

YcnoBHOe 0603Ha4eHMe nepextovaTesne,
OTCNIEXUBAOWMX MO3ULMI0 Tena, cornacHo JIS

HopMankHo HopMmankHo
Pa3oOMKHYThIA 3aMKHY ThIA
KOHTaKT KOHTaKT




KPOME NEPEKAFOYATEAEU, ECTb
EWE HECKOABKO OHYEHb BAX- |
HbIX 8KAFOUAROUILX YCTPOUCTS,
€ KOTOPbIMU G XOuY TEEG
MO3HAKOMUTb. HAUHEM
C DAEKTPOMAMHUTHbIX
PEAE.

@ dnekTpomaruuTHOe pene

SAEKTPO-
MAMHUTHDBIX
PEAE?

OcHoBHble MpuHLMb! paboTl G ratenan

SAEKTPOMArHUTHOE
PEAE COCTOUT U3 3J1IeEKTpPOMarHUTHOro pene i'-:c_':;-g TTonBHKHBIiA
SAEKTPOMAMHUTA LT KOHTaKT

U reynrbl KOHTAKTOSB.

Bknioyartenb
%————T 06MoTKa
KaTyWwKu
3nekTpu- :
Yeckum ToK 3NeKTPOMArHUT
CO CTanbHbIM

CepAEeYHNKOM -;
ctatop

KOrAaA
MO OBMOTKE KATYWKU PEAE
HAHUHAET TEYb TOK, 8 HEL BO3HUKAET
MArHUTHOE MOAE, AELICTBYIOWEE HA
CTAABHYHO MOABUXHYHO MAACTUHKY,
HA3bIBAEMYHO GKOPEM. 8 PE3YALTATE
AELCTBUG MAFHUTHOMO MOAS HA MAACTUHKY
BO3HUKAET CUAA, NEPEMEWAIOWAG NOABLIXHDIE
KOHTAKTbI, MPUKPENAEHHDIE K HEU. ECAU
OTKAOHUTL TOK, MAFHUTHOE MOAE UCHE3HET,
U nPYXUHA 8EPHET KOHTAKTbI 8 UCXOAHOE
MOAOXEHUE.

HO 3A4HEM OHO

g NMOHJIA YCTPOUCTRO HY XXHO?

PEAE.




uu3

2AE-

MEHTbI CUCTEM HUX AAQ HAC
ABTOMATUHECKO- OCOBEHHO 8AXHbI
SAEKTPOMAMHUTHbLIE

roO YNPABAEHUG C

KOHTAKTHbIMU reyn- PEAE, MNOCKOAbKY

OHU - OAHU U3

T Sl o
blK a U - l
MbIKALOTCSG PuU cggﬁgi‘é‘%ﬁux
MOAAHE 2AEKTPU- CUCTEM
YNPABAEHUG!

HECKOro HAMPg-
XEHUG, UrPAOT
O4EHDb BAXHYHO Ve

" YcnoBHoe 0603HayeHue COrAACHO JTIS,
3/7IEKTPOMArHUTHBIX pesie cornacHo JIS 3 AEK#SOCN)\(EIQAI—ﬁJXTHbIE
Katywka HopmankHo HopManbHo PEAE OBO3HAUAKOTCA
pene  pasoMKHYThlii = 3aMKHYThIi TAKUMU PLUCYHKAML.
KOHTaKT KOHTaKT

KPOME TOlO, CYWECTBYHOT SAEKTPOMAI- COMAACHO JIS, HA CXEMAX OHU
HUTHDIE PEAE C KOHTAKTAMU, BbIAEPXUBA- OBO3HAHAFOTCG TAKUMU PUCYHKAMU.
HOWUMU O4EHb BOAbWUE TOKU, KOTOPDIE g A
UCNOAB3YHOTCY, KOIAA HEOBXOAUMO
YNPABAGTb TOKAMU MPU B8KAFOHEHUU, HA-
MPUMEP, MOWHOIMO 2AEKTPOABUMATEAS.
TAKUE PEAE HA3ZDIBAKOTCG “MAHUTHDI-

MU MYCKATEAGMU”,

YcnoBHoe 0603HayYeHVe MarHuT-

Katywka - I1S
MarHMTHoro HbIX NycKaTeneii cornacHo
TYCKaTens KoutakThl MArHUTHOTO TTyCKaTeNs

| C

HopMankHo HoquanO
MarHUTHBIN myckatens Pa30MKHYThbIX 3aMKHYThIX
. KOHTaKT KOHTaKT




O Tanmepbl

HY U HAKOHEU AABAL
norogsoPum

O TAUMEPAX. UX OUEHDb

AEMKO CEBE

NPEACTABUTD.

Tbl MPO TE TAUMEPDI,
KOTOPbIE B8KAHOHALOT HTO-
HUBYAD, KOMFAA HACTAET
YCTAHOBAEHHOE BPEMI?

AA, PEHD
O HUX,

8 YMNPABAGEMbIX
YCTPOUCTRAX OHEHb
MHOrO nNPOUECCOS8,

C NOMOUWbBHO
MPOrPAMMUPYEMbIX
TAUMEPOR.

KOTOPDLIE YMNPABAGHOTCS

834Tb AAG MPUMEPA
CTUPAABHYO MAWUHY.
OHA OTXUMAET nO
BPEMEHU POBHO CTOABKO,
CKOAbKO 3AAAHO
8 BAOKE YMNPABAEHUS,
U HE BOAbWE,

80T TAKUM OBPA3OM
8 CUCTEMAX YMPABAEHUG
UCNOABb3YHOTCG TAUMEPHI,
KOrAA HEOBXOAUMO
3AAATb BPEMG PABOTDI.

~FBDEW

TAUMEP 98HO TOXE
YAPABAGIOWEE YCTPOUCTRO!




TAUMEPbI - 3TO v
OAUH U3 NOABUAOR 8 OBblHHbIX 2AEKTPOMAMHUTHBLIX
SAEKTPOMArHUTHbIX  PEAE, KAK TOAbKO HA KATYWKY
PENE. NOAAETCS SAEKTPLUHECKOE

HAMPAXEHUE, KOHTAKTbI
HEMEAAEHHO 3AMbBIKAFOTCS.

8 CAYHAE TAUMEPOS8

KOHTAKTbl 3AMbIKAKOTCG UAU
PA3MbBIKAKOTCG TOAbKO MOCAE
UCTEHEHUI HEKOTOPOIrO

BPEMEHU. /

Pabota Taiimepa

B KaTywWwKe BO3HUKaeT KoHTakT Tmepeknio4ya-
3neKTpu4eckoe eTCA TONbKOo 1o TTpo-
HammpaXeHue lwecTBUU oTTpeaeneH-
HOTO BPEMEHHU
.-»l

’

g

AR CYWECTRYET HECKOAb- \
! KO 8APUAHTOR PABO-

Tbl KOHTAKTO8 TAU-
MEPOR. NMEPLLIU TUM
HA3bIBAETCG TAU-
MEPOM 3AAEPXKKU
BKAFOHEHUA.

8 3TOM CAYHAE, MOC-
AE TOrO KAK HA KA-
TYWKY NOAAETCS SAEKT-
PUHECKOE HAMPIXEHUE
U MPOXOAUT 3AAAHHOE
BPEMZ, KOHTAKTbI 3AMbI-
KAIOTCS. U MEXAHU3M HA-
HUHAET PABOTATb.
N MOCAE TOrO KAK HA-
MPSXEHLIE HA KA-
. TYWKE OTKAFOHAET-
€9, YCTPOUCTBO BO3BPAUAETCS
8 OBbIHHOE COCTOSHLI.

MOHATHO.

YcnoBHoe 0603HaYeHe MarHUTHbIX MycKaTeneit
7 cornacHo JIS
N306paxeHus KOHTAKTOB TaiiMepa 3afepXXKu BKNIOYEHUS

Katywka
TailiMepa

OBO3HAUEHUG

HopMankHo HopMankHo
HAPUCOBAHDLI CMNPABA.

Pa3oMKHYThIN 3aMKHY ThIA
KOHTaKT KOHTaKT




TAUMEP OBO3HAHAETCS
KAK-TO CTPAHHO, AAP
AYHIWE bl UCMOABL30BAAU 3TOT CUMBOA
3HAK, BOABIWE NOXOXUL NnPOU3OWEA OT

HA UACHI UAU UTO-HUBYAb U30BPAXEHLG
NAPAWIOTA.
8 3TOM POAE..

MAPAWIOTA?

ABLXEHUE C 3AAEPXKKOU
8 KAKOM-TO HAMPABAEHUU
HA3DIBAETCS 2PPEKTOM
MNAPAWIOTA.

MapawioT

ABUXEHLE |
C 3AAEPXKOU
8 5TOM HAMPABAEHULI
HA3bIBAETCS
*3PPEKT
MAPAWIOTA”
(PARACHUTE EFFECT).

PABOTA TAUMEPA - TOXE,
HECOMHEHHO, 2PPEKT
NAPAWOTA, NO3TOMY...

L

HY TEMEPb NMOHITHO,
NOHEMY HEAL3G
LCNOAb308ATb HACDI!




CTPEAKA, OBPALEHHAG
K UEHTPY AYIU,
OBO3HAHAET HAMPABAEHUE
3AAEPXKU TAUMEPA.

8 CAYUAE TAUMEPA,
KOHTAKTbl KOTOPO-
rO 3AMbIKAFOTCS HE-
MEAAEHHO MNPU NOAAHE
HA KATYWKY 3AEKTPU-
UECKOrO HAMPAXE-
HUG U PASMBIKAIOTCS
C 3AAEPXKKOU,
AYTA BYAET U30BPA-
MXEHA 8 OBPATHYHO
CTOPOHY.

Tanmep 3agepKKn BblKIOYeHUA

B kaTyuwKe BO3HUKaET B Ty Xe cekyHAy '\
Hatipa>XXxeHue KOHTaKT 3aMblKaeTCs:

Pa6ota Taiimepa

B katywke KOHTaKT
BO3HMKAET  pa3Mblkaetcsa
HampsiXXeHue TOMbKO Yepe3

3apaHHoe BpeMa
3INekTpu- 'l
yeckoe
Hampsa-
XeHue

ECAU Tol
KOrAA-HUBYAb
3ABYAEWb OBO3HA-
HEHUE KOHTAKTOS
TAUMEPA U HAMPAB-

AEHUE ABLXEHUS,
B8CNOMHU NAPAWIOT.

3neKkTpu-
yeckoe
Hampsixe-

3 HUe
\/

TTo UcTe4eHUn 3apaHHOro
BPeMEeHU KOHTaKT
pa3MbikaeTca

BCE MOHAA!

TOrCAA HA 3TOM
3AKOHHUM.

ECTECTBEHHO,
ECTb U MHOrO
APYruUx neusorOs,
noO2TOMY
OEB493ATEALHO
nOo4UTAL
2TY KHUCY.




BEAbL TEXHUUECKAG
KOMHATA, OTKYAA
YMPABAGETCG AUPT,

AABAL BMECTE TYAA CXOAUM?
HA KPblWwy! OHA BEAb MPGMO
HAA HAMU, AAP

A?

CEMOAHG U NMOroaa
NPEKPACHAG.

AABAL MOMPOBYEM
CXOAUTb?




OHA AO0B80AbHO
OBBETWAAA,
AAP




KAXETCG, CHOAA
MHOIO AET HUKTO
HE MOAHUMAACSG.

TEXHUHECKAS KOMHATA
8OH TAM...

S _
d" A“ AFA. R
KAK G U AYMAA,
CELIHAC MHE BOOEBLUE
HUHEMO HE NMOHATHO.

AEUCTBUTEALHO...

A

2 HO! OAHAXADI
g HEMPEMEHHO ErO
nonPosY+O

NOHUHUTD!




FAABA 3 NOABEAEHHUE UTOrOB

@ YcrpoiictBa KoMMyTaumu

MbI ncronb3yem caMble pasHOOOpPA3HbIE YIIPAB/IIOLINE YCTPOICTBA: OLHM MOT'YT aBTOMATH-
YeCKM OTHATh NPUKA3 UCIIOIHUTEIBHOMY MEXaHM3MY, APYyTUe — ONpeleNnNThb ON0oKeHNe Tela B
HIPOCTPaHCTBE.

KHOIIOYHBIN BBIK/IIOYATENIb — 3TO YCTPOMCTBO KOMMYTAIlUM, IPY NIPUBELEHNN KOTOPOTO B
mericTBUe (Ha>KaTUM) IPOMCXOVT 3aMbIKaHIe BHYTPEHHUX KOHTAKTOB. TaKue BBIK/IIOYaTe N JIC-
HOJIB3YIOTCS B YIPAB/ISIOUINX YCTPOICTBAX [i/IsI 3aIIyCKa 11 OCTAHOBKYU PaOOThI STEeKTPUIECKUX
CXeM ¥ MCIIO/THUTE/IbHBIX MEXaHI3MOB.

KHoTTKa Ha>xuM
!
HOpMaanP Ecnu HaxaTb
3aMKHYThIH Ha KHOTIKY -
}— KOHTaKT < < KOHTaKT 3aMKHeTCS.
HopMankHo Ecnu y6path pyky,
— pa3gM|(|-|yTb|ﬁ B pe3ynbTate CUnbl
= KOHTaKT ‘ YTIPYFOCTH TTPYXHHHI
L KHOTIKa BEpHETCS B
MpyxuHa MCXORHOE Eocroﬂuue.
HepabGo4ee Mpy>XuHa
TTono>XeHue

Cxema 3.1. Yempoiicmea KHONO4HO20 8bIK/NI0HANENS

YcnoBHoe rpadumueckoe n300paXkeHre BBIK/TIOUATESI OTPajkaeT TUII KOHTAKTOB KHOIIOYHOTO
BBIK/TIIOYATE/Is (HOPMA/IbHO 3aMKHYTbIE MV PAa3OMKHYTBIE) M YCIOBHOE 0003HaueHne MHTepdeii-
ca yCTpOoIICTBa — HEOOXOMMOCTD Ha>KaTh Ha KHOIIKY.

HopMankHo pa3oMKHYThI | HopManbHO 3aMKHYThii
KOHTaKT KOHTaKT

E- E-

Cxema 3.2. O603HaAUEHUS KOHMAKMOB KHONOUYHO20 BbIKIIOUATNETLS




Croco6 B3ayMOJECTBMA IO/NIb30BATEIA C BBIKIIOYATE/IEM — €r0 MHTepdeiic — oTpakeH
CIelMa/JbHBIMM CYMBOIMYECKMMY 0003HAaYeHNAMY Ha YCIOBHOM I'padudeckoM 0603HAUeHUN
ycrpoiictBa. CornacHo JIS ycoBHbBIe 0003HaYeHNA pa3IMYHbIX [epeKII0daTe el BEITIANAT Cle-
AYIOMM 06pa3oM:

——— P O—-
O6mee o603HaUeHE 1A
PYYHOrO BBIK/TIOUATEISI
(6e3 yTOUuHEHU A TUIIA, MOXKET
0603Ha4aTh 11000 TUII BbI-
KJ/II0YATENIA C MEXaHUYECKUM
NpUBeJieHNEM B JIEIICTBIE)

F-- - & -

. IIpuBopurca B nelcTeme
ITpuBopguTCA B leficTBUE . .
THDII] IIOBOPOTHOI PYYKOI
HasKaATIeM ABapuIiHBIIl BBIK/IIOUATE/Ib p Py

(Tuma «rpubHas MIIAIKA»)

IIpuBonurcA B gelcTeme IIpuBoputca B gencTBme
IOBVOKEHMEM Ha ceOs 3/IeKTPUYECKMM JIBUTATE/IEM

IIpuBopurca B gelicTBue

IIpuBopuTCA B fieicTBUE
9NIEKTPUYECKMM TaliMepOM

COIIPMKOCHOBEHNIEM

IIpuBoputcs B gericTBue
TeIJIOBBIM pene. Hanpumep,
3alINTa OT HePErpysKn

F—- G- _

IIpuBonurcsa B gelicTeue IIpuBogutca B geiicTBue
nepeMeleHneM pyKOATKI Ky/Ta4KOBbIM MEXaHU3MOM ITpuBopuTCA B ieficTBUE
WK pBryara 9/IEKTPOMArHuTOM (pere)

Cxema 3.3. YenosHole epaguueckue 0603HaveHus unmepgeiicos nepexnouamerneil

Porua>kuble unmu (1)Ha)KKOBbIe TIIEPEKITI0YATENN U KIIABUITHbIE BbIKTIOYATENN (I/I]'II/[ TyM6TIepr)
MCIONIb3YIOTCA B CXE€MaX yIIpaBI€HNA IJIA IEPEKTI0YCHN A HAallpaB/I€HNA TE€IEHNA TOKa, 4TOOBI
BK/II09ATh M BBIK/IIOYATDh UCTOYHMK IJIEKTpMUYIECTBA N T. 1. It YCTpOIU/ICTBa KOMMYTaluu, ynpaB-
JIsI€MbIE€ BPYYHY10, Ha CX€éMaXx 0603HavYaTCA OTHVUM U TEM KE I‘pa(bI/I‘IECKI/IM CMBOJIOM.




Pbl4axok
ANS mepekniovyeHus

TTopBUXHbIA KOHTAKT

| HemopBUXHbIA KOHTAKT

O6Luii BbiBOL,

|1 o

O6wuit BoiBOA,
Cxwwa34.BHynquHeeyanpoaansogmawaamoa)nqwxﬂmuaﬂwﬂﬂ

MecTto Haxatusa

TMepeknio4yaeMble
BbIBOA LI

HermoaBUXHbIN
KOHTAaKT

TTonBUXXHbIN
KOHTAaKT

HemropBUXHbIi
KOHTAKT

Cxema 3.5. BHympennee ycmpoticmeo nepekudHozo nepexnrouamens (myménepa)

HopMarnbHO pa3soMKHY Tl
KOHTaKT

HopManbHO 3aMKHY Thli
KOHTaKT

TTepekniovarowmii
KOHTaKT

-\

F_.__

F_.__

Cxema 3.6. Yenosroe 0603Haverue gﬁ/ZanCKOBle U KniasumiHovlx nepe;cmouameﬂeit




HOBOPOTHI)IC BBIK/TIOYATEC/IN Tpe6y}0Tc;1 B T€X ClIyYasax, Korjga HCO6XOHI/IMO obecreynTh HeaB-
TOMAaTM4YE€CKOE BKIIYECHIIE LIEIIN, obecrieuns HaJge>XHOE COeJVTHEHNE.

Cxema 3.7. Ilosopommnulii nepexntouamens

HopmanbHo pasoOMKHYTBIN HopmanbHo 3aMKHYTHI Ilepexogaempli
KOHTAKT KOHTaKT KOHTAKT

Cxema 3.8. YcnoeHoe 0603HaueHUe NOB0POMHDLX NepeKnouamenei

0 KoHLeBble BbiK/aOYaTeNN AN AATUNKN NMPUKOCHOBEHUA

MuHMaTIOpHble KOHIIEBbIe BBIK/TIOYATENN U PbIYaXKHble KOHIIEBbIe BBIK/IIOUaTenn (GakTimde-
CKY ABJISIIOTCA JATYNMKAMIY, OTC/IEKMBAIOLIVMI [IO/IOKEHNE Telld B IIPOCTPAHCTBE. POINK U pbI-
Ya>KOK, KOTOpble CONPMKACAIOTCS C 00BEKTOM, HasbIBAIOTCA «IIPUBOJHBbIE 37IeMeHThI». Korma
IPUBOJHOI 37IEMEHT COIPUKACAETCS C T/IOM, TO KOHTaKThl BHYTPY 3aMBIKAIOTCA. B 3aBHCHMO-
CTHM OT IpefjHa3HAYEH Vs M MeCTa YCTAHOBKM [ATYMKa IPYBOJLHbIE 37IeMEHTHI MOT'YT OBITH CaMOil
pasHoit GOPMBI.

Cxema 3.9. MunuamiopHuoiii 6bicmpodeticmeyoujuil KOHUeB01 8biKI0uAmens




Cxema 3.10. PoiuascHolil KOHUeB0U 8bIKIOUAMETb

HopManbHO pa3OMKHYTHIN
KOHTAaKT

HopmanbHO 3aMKHYTBII
KOHTaKT

ITepexnroyaeMblit
KOHTaKT

Cxema 3.11. Yenosroe 0603HavueHue MUHUAMIOPHDIX U PbIYANHDIX KOHUEBbLX

8blKItOYamernell

OMNTO9/1eKTPOHHBII IIePEK/TI0YaTe/Ib — 3TO ellé OffHa Pa3HOBUAHOCTb GECKOHTaKTHBIX IHepe-
kodarerneil. OH He TpeGyeT COIPUKOCHOBEHNS ¢ 0OBEKTOM [AJIA OTCIEKMUBAHNS €0 IMO3UIINK
M COCTOUT U3 U3Iy4aTe/s U IpueMHMKa (M. cxemy 3.12). Vcmyckaemble nsniydareseM BULUMbIE
WM HeBUAuMble (Hampumep, MH(GPAKpPACHBbIE) Ty4M CBETA PErUCTPUPYIOTCS MPUEMHUKOM, Ha
OCHOBAHIH 4€T0 AATYMK MOXKET OIIPefe/INTh Ha/IMINe UIN OTCYTCTBUE 0OBEKTa.




TpopyKT

TipUeMHUK

U3ny4atenb

Cxema 3.12. OnmoanexmpoHHbLil nepexknyamesnt

HopmanbHO pasOMKHYTBIN HopmanbHO 3aMKHYTHIN Ilepexnroyaemblit
KOHTaKT KOHTaKT KOHTAaKT

- @ @

Cxema 3.13. Ycnosroe 0603Hauere 0nmosaneKmpoHHvLX nepeknodamenet

@ WcnonuuTtenbHble ycTpoiicTBa

SHCKTPOMaI‘HI/ITHoe pene — 3TO VICIIOTHUTE/TIDPHOE YCTpOﬁICTBO, KOTOpO€ 3aMbIKa€T 11 pa3MblIKa-
€T KOHTAaKThI 32 CUET CUJIBI, c0311aBaeM0171 J/IEKTPOMATHNTOM. SHCKTPOMaI‘HI/ITHa}I cua CrocobHa
YIpaBIATb Cpa3y HECKOIBPKMMU KOHTAKTaMM OJHOBPEMEHHO, ITIO3TOMY 3TO OJHO 13 qpestIqaﬁ-
HO Ba’>XHbIX IIEPEKTIOYAIOINX YCTpOﬁICTB B CICTEMAX YIIpaB/I€HNA.

SHCKTPOMaI‘HI/ITHoe pene COCTOUT U3 KaTYIIKN CO CTa/IbHBIM CEPAEIHMKOM, KOTOpaA IIpeBpa-
IIae€TCA B 9JIEKTPOMArHUT IIpN IIOJa4Y€ TOKa, M I'PYHIIbl KOHTAKTOB, KOTOPbI€ 3aMbIKAIOTCA MJIN
Pa3MbIKAIOTCA, NPUBOAVIMbIE B ﬂeﬁCTBMC TIOABVDOKHBIM CEPAECIHNKOM IJIEKTPOMATrHNTA. Ecnn
TIOAKIIOYNTD KaTYIKY K UICTOYHUKY IJIEKTPOIHEPTUM, TO TOK CO3JACT IJIEKTPOMATHUTHYIO CUITY,
KOHTAKTDbI IIEPEMECTATCA U 3aMKHYTCA. Ecnu oTKIHOYUTH UCTOYHUK JJIEKTPNYIECTBA, KOHTAKTBI
BEPHYTCA B IIPEXXHEE ITOTTOKEHNE IO JIEIZCTBI/IGM CHUJIBL YIIPYTOCTU IIPY>XMHBI.




KOI‘H& II0 KaTYILIKE 9JIEKTPOMArHUTHOI'O pejI€ TE€YET TOK M CO3[4a€TCA MarHnTHasA Ciiaa, 3TOT
IIpOIEeCC HAa3bIBAETCA «HAMATHNYVIBAHNIEY. Ecnu xe oTK1004UTH KaTyLIKY OT MICTOYHMKA 9HEPT U,
TO MarHUTHAA CUIa MICYE3HET. DTOT IIpOIIE€CC HA3BIBAETCA «pa3MarHMM4MBaHIEM».

3neKTpoMarHUTHOe pene

Apantep pene
(caMo pene BCTaBNsIeTCS B HECO)

Cxema 3.14. InexmpomazHumnoe pese

TIpyXXuHa

/

KoHTaKT [ T 3NeKTPOMArHuT
KoHTaxT B paboyeM "4
B Hepabo4yeM

TTON0>XXeHuu
TION0>XEeHUU

|
'\Ycﬂx'\\v \

\/' \ N Knemusl . o A\/

KneMMmbl Katylku

KOHTakToB Knemma
TTepeKknioyaeMoro Korpa Ha KrneMMbl KaTylKK mopaetca

KOHTaKTa 3NEeKTPUHECKOE HATIPSIXKEHME,
KOHTaKThl 3aMblkaloTcs. Ecrnu xe
UCTOYHUK 3NEKTPUYECTBA OTKMIOHUTh,
CUna ympyrocTy TPY>KMHbl BEPHET
KOHTaKThl B TPEXXHEE MON0XKEHHUE.

Cxema 3.15. Yempoiicmeo anexmpomazHumHozo pese




HopmanbHO pasoMKHY TN HopmanbHo 3aMKHYTHII Karymka
KOHTaKT KOHTaKT

Cxema 3.16. YcnosHoe 0603HaueHUe 371eKIMPOMAZHUMHDBLYX peTie

MarHuTHBIN ITyCKaTeIb — 3TO OAVH M3 BUIOB 9JIEKTPOMArHMUTHBIX peIe. B mux MCIONIb3YIOT-
CA KOHTAKTbI, KOTOpbI€ MOT'YyT IIPOITYCKaTh 60JIBIIION TOK. MCHOTII:SYH IIyCKaTenb, MOXKHO yIIpaB-
JIATb YCTPOﬁ[CTBaMM, HOTpe6)’[HIO]_[II/IMI/I 60}II)I_HYIO MOIIHOCTD, HAIIpUMEP MOIUTHBIMU 3/IEKTPO-
OBUTATEIAMMN. MarsuTtHbie IIyCKaTenyM 9acTo NPUMEHAIOTCA B CX€MaX YNIPaBJIEHNA MOIJHBIMMI
SJIEKTPOABUTATEIAMI.

Cxema 3.17. dnekmpomazHUmMHbLil KOHMAKMOP

HopManbHO pa3oMKHYTHIN HopManbHO 3aMKHYTHI Karymxka
KOHTaKT KOHTaKT

d

Cxema 3.18. Yenosroe 0603Hauerue mazHumMHvlx nyckamereti




TajiMepsl — 5TO Pa3HOBUIHOCTD pere. ITO YIIPAB/IAIONINE YCTPOIICTBA, KOHTAKTBI KOTOPBIX
3aMBIKAIOTCSI I PAa3MBIKAIOTCS B 3aBUCUMOCTM OT BpeMeHU. B OOBIYHBIX 3/IeKTPOMAaTrHUTHBIX
pene KOHTaKTHas TpyIa INPUBOJUTCA B ABV)KEHME B TOT YK€ MOMEHT, KOIJjJa Ha KaTYLIKY II0-
TaéTcA 3NeKTpUYecKoe HampsXeHne. B ciaydyae ¢ TaliMepoM KOHTAaKTHas TPyIIla IPUBOJUTCA
B JIBVDKEHME TOJIBKO 10 MCTEYEeHUN 3a[JaHHOTO BpeMeHU. ECTh HECKONBKO BapuaHTOB paboThI
KOHTAKTOB TalIMepOB.

Cxema 3.19. Tatimep

B mepBoM cirydae B KaTyIIKe BO3HMKAeT HAIIpsKEHME, HO KOHTAKThI 3aMbIKAIOTCA TOIBKO
IO IPOLIECTBUM 3aJAHHOTO BPEMEHM, a KaK TOJIbKO HAIIpsDKEHMeE MCYe3aeT, TO KOHTAKThI cpa-
3y BO3BpAIalOTCA B MCXOAHOE Io/oXKeHue. Takoil TajiMep HasbpIBaeTCA «TaiiMep 3aepsKKu
BK/IIOUEHVIA».

HopMmanbHO pasoMKHYTHI HopmanbHo 3aMKHYTBIN Karymka
KOHTAKT KOHTAKT

Cxema 3.20. YcnosHoe 0603HaueHue matimepos (matimepos 3a0epiku 6Ka04eHUs)

Bo BTOPOM C/1y4ae, KaK TO/JIbKO Ha KaTYIIKY IIOJA€TCA HAIIPsAKEHME, KOHTAKTbl HEMEJIEHHO
3aMbIKAIOTCA, HO BO3BPAIIaIOTCA B ICXOAHYIO ITIO3UINIO TO/IPKO IO IPOIIECTBUN 3aITaHHOTO Bpe-
MEHMI I1I0CJIE€ OTK/TIOYE€HNS KaTYIIKIL. Taxkoit TUII Ha3bIBAETCS «TaﬁMep 3aA€P>KKU BBIKJIIOUYCHIA».




HopManbHO pasOMKHYTHIN HopManbHO 3aMKHYTBIN
KOHTAKT KOHTAKT

Cxema 3.21. Yenostoe 0603HaqeHue matimepos 3a0epicKu 6biKIoueHUs

B TpeTbEM CiIydae U IIPU BKIIOYEHUU Ta]?[Mepa KOHTAKTbl 3aMbIKAIlOTCA 110 IPpOLIECTBUN 3a-
JAHHOTO BPEMEHMN, M IIPU OTK/IIOYEHNY KOHTAKTBI BO3BPAILAIOTCA B VICXOOHOE IIOJIOXKEHUE IIO
IIpOMIECTBUM BPEMEHU 3a[E€P>KKU. Taxoit TaﬁMep Ha3bIBaA€TCA <<Ta17[Mep 3a€P>KKN BKIIIOYEHNA
U1 BBIK/IIOYEHU A».

HopManbHO pa3oMKHYTBIN HopManbHO 3aMKHYThII
KOHTAaKT KOHTaKT

Cxema 3.22. Yenosroe 0603HaueHue maimepos 3a0epiKu 6KI0UEHUS U 8bIKTHOUEHUS

BeIK/TIOYATe/Ib B TUTOM KOPITyCe Ha3bIBAETCS «PYOMIBHUK»; 3TO MCIOIHUTEIBHOE YCTPOIi-
CTBO, KOTOPOE HANPAMYIO COEIMHACTCA C MCTOUHMKOM 3/IeKTPUYECTBA [T CUCTEMBI. DTO IIpH-
60p, KOTOPBIII 3AIUIAET [[e[lb OT HePErPy30K I KOPOTKMX 3aMbIKaHmit. Korga B 1jenn BosHMKaeT
[eperpysKa U Ha4MHAET TeYb CIMIIKOM GOMBIION TOK, BBIKIIOUATe/Ib aBTOMATIYECKH Pa3MbIKaeT
BHYTPEHHIE KOHTAKThI 1 IpepbIBaeT TOK. KpoMe TOro, mogHMMas My onycKas pbl4a’koK, MOX-
HO BPYYHYIO Pa3MbIKaTb I 3aMBbIKaTb KOHTAKTBI LIETIN.




TTyHKTUpOM 0603Ha4yeHo,
470 06a KOHTaKTa 3aMblkaloTCs
OAHOBPEMEHHO
Cxema 3.24. YcnosHoe 0603Ha1eHUe MOWHBLX 8bIKIHOUAMENIEl 6 TUMbIX KOPNYCAX
(Ons cnyuas sviknouamens Ha 0ée Pasvt)

Cormnacho JIS, Ha cxeMaTH4eCKOM M306pa’keHNN KOHTAKTOB PyOMIbHMKA KPECTUKOM 0603Ha-
JaeTCsl BO3MOXXHOCTb aBTOMATUYeCKOTO Pa3MbIKaHUs KOHTaKTOB. Hike B Tabmuie pyUBeieHbI
Hanbosee yacTo ynorpebnsgemMbie 0003HaUEH S TUTIOB KOHTAKTOB.




XapakTepHblit [Tpumep
rpadudeckuin UCTIONTb30-
3JIeMeHT BaHUSA

HasBanmne tTuna
KOHTaKTa

OOBIYHBIN a
KOHTaKT

KonTakr
C aBTOMAaTU4Ye€CKUM X
OTKJIFOYEHUEM

OTtcoengnHenne
IIpOBOia

Bxmiouenne/
BBIK/TIOUEHME O] ©)
HarpysKoi

—/O— _ L | e

ABTOMaTUYECKOE
pasbefHeHNe pere
VTV PACIeTIAIONIEro
MeXaHunu3smMa

TlosuimoHHbI V
BBIKJIFOYATENb

ABTOMaTN4YeCKOe BO3Bpa-
LleHNe B IPeAbIAYIIYIO 4
nosuyuio. Hanpumep,

B C/Ty4ae NPy >KMHbI

HeaBTomaTumueckoe Bo3-
BpallleHNe B IIpebIy-
yIo no3uuuio (ymepxa-
HIi€ HOBOJ ITO3UIIVN)

Cxema 3.25. Tabnuya epagudeckux 0603HaueHUli, XapaKmepusyouux mun KoHmaxma




*) NHaviKaTopHble U CUrHaNbHbIE YCTPOCTBA

Ectp €11€ HECKOJIbKO BUTIOB YCTPOﬁICTB KOHTPOIA A1 aBTOMAaTU4Y€CKNX HpI/I60pOB. U_[I/IPOKO
VCIIONMb3YIOTCA TaKle YCTpOIZCTBa, KaK CUTHaJIbHAs JIaMIla, KOTOpas CBETOM coo61uaeT 006 usMe-
HCHUAX B pa60Te CXEMBI, 11 3BYKOBas CUTHA/IN3any:, KOTOpasd Cpa6aTbIBaeT BO BpeMs OITaCHOCTN.

CurHajpHas JaMIIa — 9TO VHAVKaTOpHOE YCTpOﬁICTBO, KOTOpO€ CBETOM COO6H.L’:1€T O OBUXKE-
HUM, OCTAaHOBKE, HEVICIIPABHOCTY, BK/IIOYEHNYM ME€XaHM3Ma 1 T. [.

Cxema 3.26. Cuenanvras namna

B 3aBMCHMMOCTM OT COCTOSIHMSA YCTPONMCTBA UCIONb3YIOTCA pasAMYHble I[BeTa CUIHAIBHO
nammsl. HampyusMep, mpy BOSHUKHOBEHMH IPOO/IEM 3aropaeTcst KPacHBIiT, BO BpeMsi HOpMaIbHOM
PaboTbI TOPUT 3€IEHBIIL, @ B C/Ty4ae aHOMA/IbHOI PabOTHI — XKeThIIL.

Tabnuya 3.1. 3HaveHue 4BeM08 CUSHATILHBLX TAMN

IIBer 3HavyeHme O0baCHeHME
Kpachbii ABapus UpesspluaiiHasg CUTyal U
JKentoiit AHoMmanus Heo0bruHo€ cocTostHIE
3emeHbINn Hopmanbhas pabora HopmanbHoe cocTosiHne

CurHanbHasa namma

Cxema 3.27. YenosHnoe 0603HaveHue cuzHanbHOL 1aMNbl




9}IeKTpI/I‘{CCKI/Iﬁ 3BOHOK UM CUTHanmM3anuAa — 3TO JBa CUTHAJIbHBIX YCTpOﬁICTBa, KOTOpre OIIO-
BEIIAIOT JIIOfieil 06 OMacHOI MM HEOOBITHON CUTYALIVIL.

Cxema 3.28. Inexmpuueckuti 360HOK

Cxema 3.29. Cuenanusayus (075 ycmanosKu Ha MOHMANHYI0 NAHED)

3INeKTpU4ecKuii 3BOHOK CurHanusauus

Cxema 3.30. Ycnosroe 0603Hauerue INEKMPUUECKO020 360HKA U CUCHATTUIAUUU




FAABA Y4
INEKTPOHHDLIE
U SAEKTPOMEXAHUHECKUE
KOMIMOHEHTbI CUCTEM
YMPABAEHUG

iy
i

AAAAA
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Tbl XO4EWb

MNO3AHUMATbCG
HA KPbIWE?

CEMOAHA TAKAG %
NMPEKPACHAG /
MnOoroAA! U g fpPUHEC
COK U CAAAOCTU.

3A4UEM HAAO
CreEUUAABHO UATU
HA KPblwy?

HE, HY, PA3BE
HE XOPOWO!!?




g nonPOsOBAA 34AECD
HEMHOIO MPUBPATbCY,
HTOBbIl TEBE AEMHE
BbIAO Bbl NPUBDIKATD

K BHEWHEMY MUPY.

80T XE HAAOEAA..
onaTb sE3 CrPOCA
MOAE3 8 MOU AEAA..

4. U-u3guHu/

HO 3HAEWD..

4

A HENAOXO
MOAYHUAOCH..!

l/ ,‘n\




HECMOTPG HA TO
UTO 3TO OHEHb
MUAO C TBOEU

CTOPOHbDI, AABAL
NPOAOAXUM

3AHUMATbCS,

KAK OBbIHHO.

KOHEHHO-
KOHEUHO!

AABAL CEMOA-
HG NOroOgOPLM
O TOM, KAK PU-
COBATb CXEMbI
CUCTEM NOCAE-
AOBATEABHO-
roO YnPABAE-

O CXEMAX?

MOEXAAU AAABWE, KOFAA AHOAU
U30BPAXAIOT CXEMbl KOHTY-
POB YMPABAEHUG, OHU MOAb3Y-
HOTCG YCAOBHBLIMU OBO3HA-
HEHUGMU IIS. 3TO HYXHO
AAG TOrO, UTOEbI AHOBOU
MOr MOHATH, KAK LIMEH-
HO PABOTAET CUCTEMA
YMPABAEHUS, %

Y n0BHble 0603HaveHUs JIS
HopMankHo  HopMankHo Tepekrio-
3aMKHY Thiid Yaroumi

KOHTaKT KOHTaKkT I

(xoHTaKT (xoHTaKT
TMmaB) TMnaB)

O TEX CXEMAX,
O KOTOPbLIX 9 PAHbWE
PACCKA3bIBAAA.




@ BepTukanbHoe 1 ropnsoHTanbHoe N306pakeHNs

KOrAA Tbl BYAEWDb
CO3AABATb CXEMbl CUCTEM
MOCAEAOBATEALHOrO
YNPABAEHUS, TEBE MPUAETCS
HEPTUTb UX COrAACHO
YCTAHOBAEHHOMY MOPIAKY,
HTOBbl KAXAbIU MOr
PA3OEBPATECG 8 TOM,
KAK 2TU CUCTEMbI YCTPOEH®DI.

ECTECTBEHHO, ECTb
MPABUAA HEPUEHUG,
AAP

nPU U30BPAXEHLIL
CXEMbl OBbIUHOrO
SAEKTPOHHOIMO
YCTPOUCTBA U30-
BPAXAROTCY UCTOH-
HUK DAEKTPUHECTRA,
BKAFOUATEAD, MOTPE-
BUTEAU DAEKTPO-
SHEPIUU, NOAYUAETCS
SAEKTPUHECKAS
MPUHUUINUAALHAG
CXEMA.

neu U30spPAXEHUU
CUCTEMbI YMNPABAEHUG FPA-
PUHECKULI CUMBOA LUCTOH-
HUKA NUTAHUG OMYCKAETCS.
MEXAY HAPLUCOBAHHLIMU MA-
PAAAEABHO AUHUGMU SAEKT-
POMUTAHUG U3OBPAXAIOTCA
BbIKAFOHATEAU U NOTPEBU- /
TEAU 2AEKTPOSHEPIUU.

—

MPUMEPHO
80T TAK.

Yry..

O6bl4HaA aneKTpuyecKas

cxema
/
/

!
!

{
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\
\

UCTOYHUK
3NeKTpu4ecTsa

i
s
Bknioyatenb
\

N gl

UCcTO4YHUK 3neKTpu4ecTsa

A

Cxema cuctemb
yrpaBneHus
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TMotpebutens
3NeKTPO3Heprum

CXeMe OTTycKkaetcq




80T TAK PEWUTEAbBHO 834Tb
LUCTOUHUK 2AEKTPUHECTBA
U 8blePOCUTb?

‘BepTuKanbHoe n3obpaxe

ECAU U30BPA3UTD AUHUL
SAEKTPOMUTAHUG

FOPU3OHTAABHO, A CUMBOADI
MEXAY HUMU BEPTUKAABHO -
TO NOAYHUTCG BEPTUKAABHOE

U3OBPAXEHUE.

% CUMBONbI pacionoXeHbl BepTUKankbH

ECAU XE U308BPA3UTb AUHUU
SAEKTPOMUTAHUG
BEPTUKAABHO, A CUMBOADI
MEXAY HUMU -
FOPU3OHTAABHO, TO

"OPU30HTasIbHOE U306paske
CUMBONLI PacTonoXeHhl
rOpU30HTaNkHO

AFA, MOAYUAETCS,
HTO ECTb ABA CMOCOBA
HEPTUTDL!

U U30BPAXEHUE MOAYHUTCG...

HénpaaneHMe UCTTONHEeHUA KOMaHAg




7 A 8 FOPLU3OHTAABHBIX

CXEMAX OHU
neu SePTLKAALHOM PACHOAOXEHLI CBEPXY
U3OBPAXEHUL BCE i s e
YCTPOUCTRA PACMOAOXEHbI u o f,“E Roor JAKE
8 NOPIAKE OHEPEAHOCTU He ’EcATe u
AEUCTBUG CAEBA HAMPARO.. AgUcTBUg.

:

BepTMKaHbHOE u3obpaxeHue [opu3oHTanbHoe Maoﬁanéﬁug

U 3A OUEPEAHOCTLIO

MPUXOAUTCG CAEAUTD,
ALP

KPOME TOro, Osa3A-
TEABHO U3OEBPAXATDL
KOHTAKTbl 8 HEAKTUB-
HOM COCTOGHUU, A AAG
KOHTAKTOB YIPABAG-
rowux YcTeoucTe uc-
MOAb308ATb YCAOB-
HbIE OBO3HAUEHU],
NPUHATLIE JIS.

A UCNOAB308ATb
MPOU3BOAbHbIE
OBO3HAHEHUG
3AMNPEWEHO?

OT TBOUX KAPAKYAEU
MOXHO C YMA
couTu...




S
Y, .
X !CMBONbHble 0603Ha4YeHA YCTPOINCTB

ECTb CTOABLKO
BUAOB YMNPABAGHOWUX
ycTeoLlcTe U,
MOTPEBUTEAEU
SAEKTPOZHEPIUU, HTO
AEMKO 3AMYTATbCS, FAE
KAKOU... COrAACEH?

AL-AA! A UTO
AEAATD 8 TAKOM
CAYUAE?

MPUHATO MUCATb PSAOM
C FPAPUHECKUM OBO3HAHE-
> HUEM YCTPOUCTBA ErO BYK-

BEHHOE OBO3HAHEHLUE.

HAMPUMEP, KHONOHHOMY
BbIKAFOHATEAO COOTBETCTBYET
OBO3HAUEHUE 85 (OT AHCA, BUTTON
SWITCH). MOXHO UCMNOAb30O8ATb ErO
TAKUM OBPA3OM:

Cxema cucTembl yripaBsieHUs C UCMOJb30BaHMEM
6YKBEHHbIX 0603Ha4YeHUi

Pere c HOpMarnbHO 3aMKHY ThIMK
KHOTIOYHEI BBIKMOYATENb KOHTaKTaMu

I

E-\ R-ml \ R—MZ

e

Pene c HopManbHo
Pa3oMKHYThIMU KOHTaKTamMu

/ CurHanbHasa namma
KpacHoro useta

CurHanbHas namma
3erfeHoro useta

A 80T TAK OUEHbL
AEFKO MNOHITD,
FAE - UTO!




KPO-
ME TOro, MOX-
HO AOBABUTb 8 CXEMY AO-
MOAHUTEABHOE OBO3HAHEHUE
PYHKULOHAABHOIO HA3HAUE-
HUG YCTPOUCTBA. 8 2TOM CAYUAE
YCAOBHOE CUMBOABHOE OBO3HA-
HEHUE PYHKUUU AOMUCbLIBAET-
C3 NEPEA OBO3HAHEHUEM TUMNA
YCTPOUCTBA,

//
HAMPUMEP, NEPEA KHOMOUHLIM ' g
BbIKAFOUATEAEM 85, ~
KOTOPbLIU 3AMNYCKAET PABOTY,
AOMUCbIBAETCA ST (OT AHrA.
START), U NOAYUAETCS
ST-8S.
/ |
/ |~ TAKUM
O6o3Havaet O6o3Havaet OBPA3ZOM
¢yHKUMOHAMNbHOE TUITyCTPOICTBA MOAYHAETCS “PYHKULIG
Ha3Ha4yeHue yCTpoWcTBa + YCTPOUCTRO"! “PYH, +
7 e ﬁ% ve!
" g I | K
/, a

g 3AMOMHIO 2TO KAK
“PYHAYK + YCTPULUA"!

PYH-
AYK U YCTPU-
UA, AA? UHTEPECHO,
HTO Tbl OBO3HAHUWD
“BAHAHOM"...




O Kak 0603HauyaTtb mecta coefiNHeHNA, N KaK OHN
BbIrMAAAT Ha CamoM gene

HA
CXEMAX cu-
CTEM YrnpPAg-
AEHUG ECTb
MHOrO MECT, O80-
SHAHAOWUX MOAKAHO-
HEHUG KOMIMOHEH-
TO8 K UCTOUHUKY
DAEKTPUHECTBA.,

ECTb ABA CMOCOEBA HAPS; 8‘;2%—5‘_0 U MOXHO
OBO3HAUATL MECTA LCMOAB30BATb
COEAUHEHUS, NEPELIL - 8 POPME BYKEbI *T". AHOBOL

BbIAEAUTL EFO XUPHOU

; UAHT?
TOHKOU. BAPLAHT

' 0603Ha4eHue T-o6pasHoe
TOYKOW o6o3Ha4YeHue

E-N\ E-

BAXHO LiCA
MOAb30-
8ATb HA

8CEL CXE-
ME OALIH
U TOT XE

BAPLIAHT.

AP
HA CAMOM AEAE MECTA S
COEAUHEHUG HA CXEMAX
CORBEPWEHHO OTALUMAIOTCS  CMbICAED

OT TOroO, KAK 8bIrAGAGT
DAEKTPUHECKUE
COEAUHEHUG 8

PEAABHOCTU.




N4
nPOBOAA 8 HACTOGULUX CXEMAX
HE 3AMDIKAIOTCG ECTb TOABKO OAHO
8 EAUHOE LEAOE, MECTO COEAUHEHUG -
KAK HA CXEME. KAEMMA YCTPOLUCTBA.
OT KAEMMbI NPOBOAA
OTXOAQT no
OTAEABHOCTU, U APYruUX
TOHEK COEAUHEHUG
Y HUX HET.

Hacrosuwasn snextponpoBojka

M 3nech Het
ecTo coeuHeHus COEMMHEHUS

Ha cxeme —
s TN e—

\\/,«\ -
-

E-

MecTo
coeguHeHusa
B pearnbHOCTHU

KAK g U AYMAA, OAHUMU
TOAbKO MAA3AMU
HE MO3HATb CYTb BEUWELU...

Yry-yry! Tbl BbICKA3AA

OUEHb FAYBOKYHO
MbICAb...

IR
%8
RIS




8 CAYHUAE ECAU CUCTEMA
YMPABAEHUG BKAFOUAET
8 CEB9 BOABWOE KOAUHECTBO

YCTPOUCTS, CXEMY CTAHOBUT-
€9 UPE3BbIHALUHO CAOXHO HU- 4

TATb. HAMPLUMEP, 3ATPYAHUTEAb-

HO OMNPEAEAUTE MECTO, FAE

PACMOAOXEHbLI KOHTAKTbI

PEAE U BCE TAKOE.

N e

Kak yny4wmnTb untaemocTb cxem
", vk )4

%

COMHEBAROCD,
TAK
U NOAYHUTCSG...

soaenttiriilli

KOrAA TAKOE MPOLCXOAUT,
UEAOBEKY, KOTOPbIU PA3PA-
BATBIBAET CXEMY, HEOBXOAU-

XOAUTb PACNOAOXEHUE CO-
TAKTO8 SAEKTPOMAIMHUTHOMO

\ PEAE. TAKAG CUCTEMA HA3DbI-
QAETCS “CUCTEMOLI YKA3ATE-

MO UCNOAB30O8ATb CUCTEMY, CYWECTBYET ABA CNOCOBA
KOTOPAG NMOMOXET AEMKO HA- YNOPIGAOUEHUG CXEM: 2TO

CTABAGHOWUX, HAMPUMEP KOH- YAPABAEHUG U AEAEHUE

HYMEPALILIG LENEL

CXEMbl HA BAOKU.

HY 80T, U TYT OnNgTb
HECKOAbKO Crnocos08
PABOTDI...




N7 HOMEP LEMU AOEBABAIETCA
K K HOMEPAM KOHTAKTOR

AAG HYMEPAULILI SAEKTPOMAMHUTHOIMO PEAE
UENEL KAXAOU TOUKE UAU APYTUX YCTPOUCTS,

PA3RETBAEHLG CXEMbI ONPEAEAGT LIX
MPLCBAUBAETCS HOMEP. DACTOAOSCEHLE.

HoMep uemu
2 \\\%\\\\74
I

R-m2 R-bl

uenu
HYMEPY-
tOTCa U NOA-
NUCbIBAIOTCA
80T TAKUM Os-
PA3OM.

R HoMmep uenu

R-mi ] 2 /
R-ma| 3
R-mi| 4

TEMNEPD, KOFAA CXEMA
NPOHYMEPOBAHA, HUTATb

EE KYAA AECUE!

A
aorusAM” T,

11 "




PazbuieHue cxembl Ha 6710KU

b CXEMA KOHTYPA
YTMPABAEHUS PA3AEAIETCA
nO BEPTUKAAU U
rOPU3OHTAAU HA UETHOE
KOAUHECTBO GHEEK.

CTPOKAM
nPUCBAUBAIOTCS
CUMBOAbI AATUHCKOrO
AAPABUTA,

A CTOABUAM - ULIPPDI,
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TENEPL
CXEMY AErKO HUTATb: UTOEDI

8 MATPULE KOMMOHEHTORB CXEMbI.

OIMPEAEAUTL PACIMOAOXEHUE TOLI UAU
LUHOU AETAAL, Mbl UCMOABb3YEM BYKRY
CTPOKU U HOMEP CTOABUA, 8 KOTOPbIX
3TA AETAAb HAXOAUTCG. TAK Mbl MOAYHAEM
YKA3ATEAb HA PACMOAOXEHUE AETAAU

wilk\\

CXEMA CTAAA MOXOXA HA
FEOMPAPUHECKYHO KAPTY.




TENEPb, KOTAA MOXHO
NPOCTO NMOCMOTPETL HA
TABAUHKY, COCTABAEHHYIO
MO CXEME, CKAXLU, Tbl
CMOXEWb BHICTPO U BE3 TPYAA
HAUTU KAXAbIL KOHTAKT

SAEKTPOMACHUTHOrO PEAE
\\QII?

BE3

MPOBAEM!

8CE
MOHITHO

MHE KAXETCG, ECAU
TBEPAO 3ANMOMHUTb
MPABUAA HEPUEHUG CXEM
CUCTEM YNPABAEHUG,
B8MOAHE MOXHO
PA3OBPATLCG, HUTO
UMEHHO 34ECb
U30BPAXEHO.

N\

YXE CMEPKAETCY,
MOSTOMY AABAL
CErOAHI
3AKOHHUM
HA 3TOM..

CnACUsO 3A 3AHGTUE!

HE HAAO MEHS
BAAFOAAPUTDL...




g
COBUPALOCH
CXOAUTb 3A MOKYMKAMU,
HTOEBbIl NPUrOTOBUTb EAY HA
BEUEP. HO NMOTOM, MOXET,
BMECTE MNOYXUHAEM?

W

MHE 8CE PABHO
rOTO8UTD,
KAKAG PA3HUUA,
HA OAHOIMO UAU
HA ABOUX?

A ECTb C KEM-
TO BMECTE
rOPA3AO
BKYCHEE!

HACTAUBAHO!

HY ECAU Tbl
HACTAUBAEWD...

TOrMAA 9 NOWEA,
MNOCTAPAIOCH
MPER3OUTU CAMOIrO




FAABA Y NOABEAEHHUE UTOrOB

° OCHOBbI CXeMOTEXHUKM CUCTeM NocC/iefoBaTeIbHOro ynpasBJjieHnA

Heo6xo1Mo 4epTUTD CXeMbI CHCTEM II0C/Iel0BATEeNbHOTO YIIpaBAeHNA, C/Iefys YCTaHOBIIEH-
HBIM IPaBIUIaM, YTOOBI TI000I1 YelTOBeK, IMIAAA Ha CXeMY, MOT IOHATD, YTO MUMEHHO M306pakeHo.
OO6BIYHO CXeMBI YCTPOJICTB MOCTIE[OBATeTbHOTO YIIPABIEHN A N300pakaloT TAKMM 00pa3oM: CHa-
Yajia 4epTAT ABe IapajUle/ibHble IMMHBI IUTAHNUA, MEXy KOTOPBIMU PacIoNaraloT yCTPONCTBA,
0603Ha4YeHHbIE YCITOBHBIMU I'papMyecKMMM CUMBONIaMy, ycTaHoBNeHHbIMU JIS. Ecmu cuMBOmIBI
YCTPOJICTB OPMEHTMPOBAHBI BePTUKANbHO, TaKoe M300pakeHre OyeT HasbIBaThCA BePTUKAIIb-
HBIM, €C/I) K€ OHJ PaCIONIOXKEeHbl TOPM30HTANIbHO — TOPUM3OHTANbHBIM. [Ipy BepTuKaabHOM U30-
Opa>keHUY TTOJK/TI0YaeMble YCTPOIICTBA PacIoIaraloTCs CHU3Y, TPV TOPU3OHTALHOM — CIIpaBa.

B cnydae BepTHKambHOTO M300pa>keHNUsA YCTPOICTBA PACIONOKEHbI B IOPANKE UX AeHCTBUA
C7ieBa HaIPaBo, @ B CTy4ae TOPM30HTANbHOTIO — CBEPXY BHU3.

BepTtukansHoe usoGpaxeHue Copu3oHTanbHoe u3obpaxeHue

. "
Rledctaune1  [llectaue 2 OpMEHTALMA CUMBONOB
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TToTpebUTEeny 3NeKTPO3HEPT UM TToTpe6UTEenNM 3NeKTPO3SHEPrUu
pacTono>XeHbl CHU3Y pacmonoXeHkl Crrpasa

Cxema 4.1. BepmuxanvHoe u 20pU30HmMAnbHOe U300PANEHUST CXEM

0 CxeMbl U CMMBOJIbHbIe 0603HaueHuA

B cxeMaXx ycTpOJCTB IIOC/Ie[OBATEIBHOTO YIIPaB/IeHN UCIIONb3YIOTC MHOTOYVIC/ICHHbIE BI-
IbI KOHTAKTHBIX 97IEMEHTOB ¥ YIIPaB/IAIIINX YCTPONCTB, U, IPOCTO IIOCMOTPEB Ha CXEMY, CJIOX-
HO TIOHATDH ee cofiepkaHue. [109ToMy 1MConb3yOTCst GyKBeHHBIe 0003HAYEHNSI /IST YCTPOIICTB
" UX QYHKIMIL




OO6bIYHO CMBOJIbHBIE 0003HAYEeH ST IPUMEHSIOTCS coracHo pemteHnio JEMA (SImoHckoit ac-
COLMALIMY IIPOU3BOANTeEIEN 9IEKTPOOOOPYOBAaHNA) B COOTBETCTBIUM CO CTaHAApTOM JEM.

HanpuMep, pasbepeM crydall KHOIIOYHOTO BBIKJIIOYATEIsA, KOTOPBIN 3aIlycKaeT pabory.
Ero gynxumsa (3amyck) o6osnavaerca 6ykBamu ST (oT aHTI. Start), a caMo yCTpOWCTBO — KHOIIOY-
HBII BBIKTIOUaTenb — 6ykBamy BS (oT anrm. Button Switch). Ecnmu st 0603HayeHNA mOCTaBUTD
PAZOM, HONYYUTCS CUMBO/IbHOE 0003HaueHMe ycrpoiicTBa ST-BS.

KHOTTIO4HKIN BeIKNOYaTenk, 3amyckawwui paborty.

CuMBOnNbLHOe 0603Ha4YeHue

E_

ST—BS
®YHKUMOHAMNbLHOE Ha3HaYeHHe Tum ycTpoiicTea

O >

Cxema 4.2. Knonounulil 8vikiouament u e20 CUMBOIIbHOE 0003HAUEHUE HA CXeMe

HopMarnbHO 3aMKHY Thlil KOHTaKT

KHOTIO4HbIN BhIKNIOYaTenb 3MeKTpOMarHUTHOro pene
| \\
E-N\ R-m1 R-m2 / Rol
BS \ //
HopMankHo pa3oM-
KHYThIA KOHTaKT

R 3NeKTPOMarHUTHOro
/ /
/ / /

3neKTpoMarHUTHoe pene CurHanbHad namMna CurHanbHaq namma
KpacHoro useta 3eneHoro useta

Cxema 4.3. Cxema cucmemot ynpaeneHus, 8 KOmopoti UCONb3YIOMCS CUMBObHBLE
0603HaUeHUS




Ecnu Ha ogHOI cXeMe MCNONb3yeTcsl HECKONIBKO OJHOTUIIHBIX YCTPONMCTB, UM IPUCBaNBAIOT
HoMepa. Hampumep, ecnm MCIOIB3YIOTCS TPU 97IEKTPOMATHUTHBIX perte, X 0603Hadar Kak Rl,
R2, R3, a ux koHTaKThI — Kak R1-m1, R2-m1, R3-m]l.

Ta6nmna 4.1. Koguposanue QpyHKIMOHAIBHOTO Ha3HAYeHN 1 KOMIIOHEHTOB
Cranpapt JEM sAnoHckoit acconmaiym mpousBoanTeeii snekrpoobopynosanus (JEMA)

AUT ABTOMAaTHYECKNIA Automatic
MAN Pyunoit Manual
OPp OTKpBITH Open

CL 3aKpbITh Close

U Beepx Up

D Buus Down

FW Briepep Forward
BW Hasap Backward
F Brepep Forward
R VIsMeHNTDb HallpaBjIeHN)e Ha IPOTHBOIIONIOKHOEe | Reverse

R Hampaso Right

L Hazeso Left

H Brrmre High

L Huoxe Low

OFF BrixmounTb Off

ON BxmrounTsb On

ST Crapr Start

STP Cron Stop

RUN 3amyck Run

ICH [Tpoxpyunpanme Inching
RST ITepesamyck Reset

C Yupasnenue Control
OPE [IpuBeneHne B feiicTBIE Operation
B [TpepriBanie Breaking
CO [Mepexmoyenue Change-over
HL Ynepxanue Holding

R 3amuch Recording
IL broknposka Interlocking




Ta6mmiza 4.2. CuMBO/IbHBIEe 0003HAYEHN A YCTPOJICTB
Cranpapt JEM fInoHcKoit acconyanmy mpousBoauTenert snekrpoodopynosanns (JEMA)

AM AmMriepmeTp Ammeter

AXR BcnomorarenpHoe perne Auxiliary Relay

BL DNIeKTpUIeCKMit 3BOHOK Bell

BS KHONOYHBI NepeKaoyaTenn Button Switch

BZ CurHanmusanus Buzzer

CB ABTOMaT-BBIK/II0YATENb Circuit-Breaker

COS Py6unpauk Change-over Switch

cs YnpapnAwomuii epekandaTenb Control Switch

ELCB Y30 c aBTOMaTOM 3aIIMUThI Earth leakage Circuit-breaker
F [TnaBkuit mpefoXpaHUTENDb Fuse

FLTS ITorn1aBKOBBII BBIK/IIOYATe/Ib Float Switch

G Teneparop Generator

GL 3e/eHas CUTHA/IbHASA TaMIIa Signal Lamp Green

IM ACHHXPOHHBI JBUTaTeNb Induction Motor

KS HoyxeBoil BBIK/TIOYATETh Knife Switch

LS KoH11eBOII BBIK/TIOUATENH Limit Switch

M IlBurarenn Motor

MC O/IeKTPOMATrHNTHBIN KOHTAKTOP Electromagnetic contactor
MCCB MOIIHBIN aBTOMAT-BBIK/TIOYATENb Molded-case Circuit-breaker
MS OJIeKTPOMAarHUTHBII IIepeK/II0YaTeNb Electromagnetic Switch
PHOS DoTOo9IeKTpIYECK NI TEPEKIII0YaTeNb Photoelectric Switch
PROS beckoHTaKTHBIN TEpeKIYaTeNb Proximity Switch

PRS MeMO6paHHBIIT BBIK/TIOYATENb Pressure Switch

R JJIeKTPOMarHuTHOE pejie Relay

R Pesuctop Resistor

RL Kpacnas curnanpuas namia Signal Lamp Red

RS IToBOPOTHBIIT BBIK/TIOYATE/Ib Rotary Switch

STR ITyckoBoit peocTar Starting Resistor

TC Pacuennsromas KaTynrka Trip Coil

TGS JIByXIIO3M1{MOHHBIIT II€PEK/TI0YATeNb Toggle Switch

THR Ternosoe pene Thermal Relay

THS TepMOBBIK/TIOYATEND Thermo Switch

TLR Taiimep, pene ¢ BBIZEPIKKOIL BPEMEeHN Time-lag Relay

VM Bonbr™eTp Voltmeter

VR Pesncrop nepeMeHHOro CONPOTUBIEHU Variable Resistor

WM Barrmerp Wattmeter




@ Hymepauusa knemm ycTpoiicts

KOHTaKTbl 27€KTpOMAarHMTHBIX pejie [OBOJIbHO MHOTOYMCIEHHBI. Ecim mpoHymepoBaTh
KJIEMMBI YCTPOJICTB B TeX MeCTaX, Ijje OHM IOAK/IIOYA0TCA K 9/IEKTPOIPOBOJKe, paboTa mpoiifeT
ycmenraee. Hymeparus Taksxe momMoxket usbexxars omnbok. Kpome Toro, ynpocTnrcst peMoHT 1

06CTy>KUBaHIE.

Al A2
21 3

® ® E--7 22 R-m2
RIRXR STP-BS 4

X

ST-BS HyMmepauus kneMMm
CMCHAanNbLHO| nammbl

HEEE - @%/

3nekTpoMarHUTHoe pene A2 R

Cxema 4.4. Cxema cucmemvl ynpasneHus ¢ npoHymeposaHHoLMU K1emmamu

Q@ YnyuweHue YNTaeMOCTH CXEM CMCTEM NOCNe0BaTeNIbHOTO YyNpaB/ieH s

Koma B CX€M€ CMCTEMDI ITOCTIENOBATE/TBHOIO YIIpaBIC€HIA 3a,[[eI/UICTBOBaHO 6O0/BbIIOE KOMMYECT-
BO pa3/IM4YHbIX YCTpOﬁICTB, IIOUCK HeO6XOJII/IMbIX KOMIIOHEHTOB IVM/IM KOHTAaKTOB IIPpEBPAIAETCA B
TSYKENbIN Tpyna. B Takux CIIy4daAaAX B CX€M€ VICIONb3YIOT CUCTEMY yKasaTeneﬁ[, KOTOpaA 3HAYUTENb-
HO o6nervyaet moucku. Ectp aBa BUga yKasaTeHeﬁ: HyMepaluA KOHTYPOB I IIPO6TIEHI/I6 CXEMBI.

HPI/I NCIIONTb30BAHNNM HyMEpalumn ueneﬁ B Ka)XXJOM MECTE Pa3BETBICHIA CXEMbI JIO6aB]'IHeTCH
I/[H,ELI/IBI/IJIYﬁTIbeIﬁ HOMED, KOTOprI7I 3aHOCUTCA B Ta6m/1q1<y. HOTIy‘IaeTC}I, 9TO y KaXX0ro KOHTaK-
Ta pene n T. [i. HOABIAETCA ,E[OHOHHI/ITCTILHBIIZ HOMED, yKa3bIBaIOI.I.U/II7[ Ha 1CIIb, B KOTOpOﬁ UCITIONIb-

3YE€TCA 3TOT KOMIIOHEHT.




HyMepauus uermei

/\

3 4

E-\ Rm] R-m2 7 R-b1
BS

| | R (%i) RL (%i} GL
) CBefeHUa 0 pacmono>XeHuu
7 KOHTaKTOB pene «R», HaanMEp,

R HoMepa uermeit B tabnuue crpymmMpoBaHkl
Rml| 2
R-m2| 3 1 HOpPManbHO Pa3oMKHY Thiil
R-b1 4 KOHTaKT «R-m1» TOOKMIOYEH B

DEDBHaHEHME KOHTaKToB LieTH HoMep 2.
ucnonbayeT HOMep Lty

Cxema 4.5. Vlcnonv3osanue 6 cxeme Hymepauuu yeneil

IIpu Mcnonb3oBaHMM KOOPAMHATHOTO yKasaTesA CXeMa pasfiendeTca KOOPAMHATHOM CeTKOM
110 I‘OpI/ISOHTaHI/I n BepTI/IKa}H/I, n HOMepa g4YeeK, conepmammx, K anMepy, KOHTAKTBhI pene, BbI-
IUCBIBAIOTCS B TAOIIUKY.

[ 1 | 2 | ( 3) | 4
A I A
| E Rm2 7 Rbl|
B B
[ B TaBnuyKe yKasaHel
— — KOOPAMHATHI KOHTAKTOB pene
= m; A5 «R», HamipuMep, HOpMankHo
D| [Boilaa D Pa3oMKHYThiil KOHTAKT «R-m2»
T [ 2 [ 3 | i HaxopuTCs B fiveiike A3.

Cxema 4.6. Vicnonv3osanue KOOPOUHAMHBIX 6710K06




@ Kak untatb cxembl cMCTeM ynpaBieHna

ITpy YTeHUM CXeM CHUCTeM IOCTIefOBATe/IbHOTO yIPaB/IeHNUs HEOOXO[MMO 3HATh VMCIIO/Nb3Ye-
Mble YC/IOBHbIe Tpadudeckme 06O3HAUEHVsI M OCHOBHbIE IIpaBu/a YepyeHMs MOJOOHBIX CXeM.
IIpocro rsps Ha rpadyudecKmii CMMBOJ, BbI MOXKeTe HpPeACTaBUTh cebe YCTPOIICTBO U MOHATD
paboTy CUCTEMBI NIV MOYJIA.

KHOTTOYHEKIW BhIKNIOYaTenb

E—\ R-m1 R-m2

BS CurHanbHag naMma

\t 3neKkTpoMarHUTHoe pene

Cxema 4.7. Kax, paccmampueas cxemy, npedcmaesnsmp ycmpoicmea

Kpome TOro, nsyyas cxeMbl Ha IpaKTHUKe, IEPBOE U CaMOe TTTaBHOE, Ha YTO Haflo CMOTPETh, —
O4YepeHOCTD BBIIIOTTHEH M ieVicTBIit. Hanpumep, mpu BepTuKanbHOM 1300paskeHU N CXeMBbI Jieii-
CTBYA HAYMHAIOT BBIIIOJIHATHCA I10 0OYEPEJHOCTH C/IEBA HAIIPABO, II09TOMY C CAMOI'0 Hayajia Haflo
00paTuTh BHUMAHVE Ha JIEBBII BEPXHMIT KPail CXeMBbI.




TMepBkLIM OENOM Hapo
CMOTpeTh BOT CloAa

E—\ R-m1 R-m2

CornacHo 0CHOBHLIM TTpaBUnam,
YCTPOIACTBA, KOTOphIE TTepBbie

AT Ha4MHaloT paboTy, pacmonoxe-
Hbl Ha CXeMe CUCTEeMbI TTOCHeao-

R RL BaTeNLHOro yTIpaBneHus B ne-
Ao BOM BEpPXHEM yr1y.

Cxema 4.8. Kak uumamo cxemol: yacmo 1

ITocMoTpeB Ha cxemy 4.8, MbI TOHMMAEM, YTO B JIEBOM BEPXHEM YTy PacION0oXKeH HOPMaTbHO
Pa30MKHYTBIN KOHTAKT KHOIIOYHOTO BBIK/IIOUaTeNnA. Terneppb mofyMaeM O TOM, YTO IIPOMU3OI/ET,
€CJ/IM HaXKaTb Ha 9TOT BBIKJ/IIOYATEIb.

AN
E—\ R-m1 R-m2
BS

3InekTpuye-
CKWUM TOK

Al
R (%i} RL
[ A2
Ecnu HaXxaTb Ha KHOT‘IO"IHbIVI BbIKN4atenb

«BS», TT0 KaTyIKe 31eKTPOMarHUTHOr o pene
TIoTe4yeT TOK, U pene mepekni4yuTcs

Cxema 4.9. Kak uvumamuv cxemuvl: yacmo 2

MpbI moHUMaeM, 4TO KOorga Ha KHOIIOYHBIN BBIK/ITIOYATEb HAKMMAIOT, 11O KaTyIIKe 3TIEKTPO-
MAaTrHUTHOTIO pe€ji€ HAaYMHAET T€Yb TOK, N pE€Ie€ NEPEKII0IaACTCA. Ecnn cxema 6y;[eT ynopsapao4YeHa
C IIOMOINbK CUCTEMBI yKasaTeneﬁ, KOoTopasd 6y,[[€T YKa3bIBaTb Ha KOHTAKTbI pe€/1€, TO MbI C JIETKO-
CThIO CMOJKEM OIIPENE/INTDb MECTOHAXOXAEHIE TI0OBIX KOHTAKTOB.




/}
E-\ R-m1 R-m2
BS
3HEKTPM"IE-
CKUi1 TOK Y6expaeMcsa
B TTpaBUNbHOM
Al Pacmono>XXeHuu

| | R koutaktos QF) RL
A2

Y6eauBILUCh, 4TO Mbl TIpaBUNbHO OTTPEaenunu
pacmono)xeHue KOHTaKTOB perie Ha CXeMe, ToAyMaeM 0 ToM,
HTO CNYy4YUTCA B pe3ynbtaTe Toro, 410 KOHTaKThl 3aMKHYTCA

Cxema 4.10. Kax wumamu cxembl: uacmov 3

O6Hapy>1<1/[B KOHTAKTbI 3/IEKTPOMAarHMTHOTO pé€/l€ Ha CXEME, ITIOAyMaeM O TOM, KaK IIOTE€YET
TOK IIOCJIE€ TOTO, KaK KOHTAKTbl 3aMKHYTCA, I K Y€MY 3TO IIPpUBENET. Jlerko 3aMeTUTBD, YTO MOCTIE
TOTO, KaK B 3TO Leny 3aMKHYTCA HOPMaZIbHO Pa30OMKHYTbI€ KOHTAKTbI «R-m2», 3arOpUTCA CUT-
HanbHas namira «RL». I''maBHOe IIpaBMJIO YTEHMA CXEM CUCTEM IIOC/IEA0BATETBHOTO YIIPAaB/I€HNA —
YUTaThb VX B IPABUIbHOM IIOPAJKE. Yuras CXe€MY IIO IIpaBujIaM, MOXKHO C IETKOCTDIO IIOHATD eé
pa60Ty " O9€pENHOCTD BK/IIOYEHNA COCTABIAIINX €€ KOMIIOHEHTOB.

o Kak HaiiT NpuYnHY HEeMCNPaBHOCTHU, CNOJIb3YsA CXeMY CUCTEMbI
nocnefoBaTenbHOro ynpasneHuns

B ciyuae ecny B cucTeMe MOC/IeOBaTe/ILHOTO YIIPABIeHNA BO3HMKAET HEMCIPABHOCTD, Pac-
CMaTpuBasdg e€ CXeMy M OTC/IeKMBAsA 10 Hell MOPANOK HeCTBUA YCTPONCTB OT KOHIIA K Havaiy,
MOYXHO B MI3BECTHOJ CTEIIeHN ONIpefieNIUTh IIPMYMHbBI HEUCIIPAaBHOCTI.

Hanpuwmep, B cnyyae ecnu curHanbHas namma «RL» (1) He 3akmraercsi, ¢ caMoOro Hada-
la He06XOAVMMO IIPOBEPUTH TaMIly Ha paboTocrmocobHocTb. Ecu maMma B mopsijke, clefyio-
MMM IIATOM Hafi0 OOPAaTUTh BHUMaHMe Ha KOHTAKT (2), BKIIOYAIONUINI ¥ BHIK/TIOUAIOLINIT TaM-
my. 9TOT KOHTAKT ABJIAETCA HOPMATbHO Pa3OMKHYTHIM KOHTAKTOM 3/71€KTPOMAarHUTHOTO peje
«R» (3), H03TOMY CIeAYIOIIMM LIATOM IIPOBepsieTcsl paboTocrmoco6HoCTh camoro perne. Ecnmu n B
paboTe pese HeT OTKJIOHEHMII, TOTZIA IPOBePsieM KOHTAKThI KHOIIOUYHOTO BhIK/TIOUaTesns (4), Ko-
TOPBIiT BK/IIOYAET peie.




® |
E—\> R-m1 R-m2
1. TIpoBEepUM CUrHaNbHYIO NaMTT
BS ® R T y y
\ 2. ITpOBepMM KOHTaKT «R-m2».
3. ITpDBepMM 3NeKTpoMarHuTHoe
Q) pene «R».

® R RL 4. TTpoBEpUM KHOTIOYHKIN Bbl-
Knioyaternb «BS».

Cxema 4.11. Kax nHailmu npu4ury HeucnpasHocmu

B mpocThIX cucTeMax JIerko HaiTy MPUYMHY HEUCIIPABHOCTHY, B KaKOM Obl TIOpsIIKe He pac-
CMaTpMUBaTh PabOTy YCTPONCTB, OGHAKO B CIydae Oomee CIOKHBIX CUCTEM YIpaBIeHMs C 6OMb-
MMM KOJIM4eCTBOM KOMIIOHEHTOB C/IeflyeT CTPOro IpUIep>KMBAThCA 3aJaHHOTO MOPAZIKa.




FAABA S

KOHTAKTDI
U AOFUHECKUE CXEMDI




OH OBEWAA
CErOAHG neuliTU
MO3AHUMATbBCA...
HO HUTO-TO
OMA3AbIBAET..

nPOCTU, HUTO
Ono34AA..




nPABAA, NMPOCTU,

UTO 3ACTABUA
TEBG XAATb.

4. 9 808CE

TAK MOXOXE

KOMAA 9 BO3BPAWAACS

OMOU - BCTPETUA MO-
TEPIBWENOCI PEEEHKA,
Mbl BMECTE UCKAAU EFO
POAUTEAEL, MOSTOMY

g TAK NO3AHO..

Or/C.TOsOU
: CBA3ATb

CAABA BOlY, 8 KOHUE

KOHUOB Mbl HAWAU

ErO POAUTEAELL

Palelinl)




HABEPHOE, 94 AO
CUX rOP NMOXOXA
HA 3ABAYAUBWErOCS
PEBEHKA...

PA3rOBOP

b O CUCTEMAX

YNPABAEHUG!

OT CBOAUM O

norosoeu

KOHTAKTAX U m HY... 2.. AAAHO.
¥ )

AOrUHECKUX CXEMAX. 2
,. _— ég

UTAK, MPOAOAXUM 'l ' |

O Yro Takoe «yndppoBoi»

HAUHEM
C PA3rogOPA
O UUPPOBbIX UUPPOBbIX -
YCTPOUCTBAX. KAK UUPPOBbIE

HACbI?

Snonckue MHRyCTpUanbHble cTaHAApTHI JIS HaloT crporoe ompepenenne «udpo-
BOTO0», OJJHAKO B JJAHHOJ KHUT€ 9TOT TepMUH OyfieT MCII0/Ib30BaThCA B 001IEM I10-
HUMaHWM 3TOTO C/IOBa.



PACCMOTPLM, HAMPLUMEP,
SAEKTPUMECKYIO,
UEMb, 8 KOTOPOU
OAUH KHOMOUHbIL

AA, 2TO OAHO U TO
XE CAOBO. Mbl BYAEM
rogoPUTb O TOM,
KAK 2TO NOHATUE

UCNOAb3YETCA BbIKAFOHATEAb 8KAFOUAET
8 CUCTEMAX U 8bIKAFOHAET AAMMTY.
YNPABAEHUS.

al

. BbIKAFOHATEAb
A\ U CUrHAABHYHO AAMITY

8 TAKOU CXEME MOXHO

PACCMATPUBATL KAK YCTPOLICTBA
8804A U 8blBOAA COOTBETCTBEHHO.
HA3HAHUEHUE 8bIKAFOUATEAG COCTOUT 8
TOM, HUTOBbI 3AMbBIKATBCSG U PA3MbI-
KATbCG, A AAMIbl - 8 TOM, HTOEBbI
3AXUFATLCG U FACHYTb.
COOTBETCTBEHHO, ECTb ABA

AUCKPETHbIX COCTOIHUG CUCTEMDIL.

e o | e

- e
{ E —\ BhiKnioyaTens )
— // ~

3aMKHYT

-—

e

Bxon
s CurHankHas
N namna_ /

—

Boixof

TO ECTb 3TO CAMAG
MPOCTAG CXEMA, 8 KOTOPOLI
3AMbIKAHUE 8bIKAFOUATEAG
3AXUMAET AAMIOY, AAP




8 3TOU UEMU 3AMbIKAHUE MOXHO OBO3HAUUTDL
U PA3MbIKAHUE PA3OMKHY TbILl KOHTAKT
KOHTAKTO8 - 3TO HYAEM, A 3AMK|1YTbIlfI -
BXOAHOU CUrHAA, EALUHULEL.
A B8KAHOHEHUE COOTBETCTBEHHO,
U 8bIKAOHEHUE HEFOPIWAG AAMMA - O,

AAMMbI - BbIXOAHOL. roPawAg - 1.

Bbikrnio4yeH- BKmoYeH-
HOe COCToA- Hoe coctoqa-
Hue Hue

a30MKHYTOE  3aMKHYTOE
0CTOSIHWE cocTosiHue

Mbl OBO3HAHAEM
COCTOGHUE CUCTEMDbI
UUPPAMU “O” U M1,
MPABUAbHO?

NPA-
B8UABHO.

Crnocos OTOBPAXEHUS,
AUCKPETHDIX COCTOGHUU
CUCTEMbI UUPPAMU *O” U *1”
U HA3bIBAETCA “ULUPPOBDLIM,

DAEKTPUHECKUE CXEMb,
KOTOPbLIE UCMOABL3YIOT
“*OUUPPOBAHHDLIE”
DAEKTPUHECKUE
CUrHAAbl, HA3bIBAKOTCA
UUPPOBLIMU CXEMAMU,




TOrAA NOUAEM AAAbWE.
CONOCTABAEHLIE ABYM LIAL
BOAbWEMY. ULCAY CO-

CTOGHUL CUCTEMbI

KOMBUHAULU HYAEL U
EAUHUL HA3DIBAETCS BU-
HAPHbBIM, UALL ABOLIHHbIM,
KOAUPOBAHUEM. OAHA-
KO 3TA CUCTEMA KOAU-
POBAHLG OTAUHAETCS
OT MATEMATUKU, KOTO-
PYHO Mbl LCMOAL3YEM
£ OBbIHHOU MXLU3HL.

TO ECTb MOAYUA-
ETC4, UTO HOAb
U EAUHULLA OKA-
3bIBAFOTCA HE
MPOCTO HUCAAMU,
A CUMBOAUHECKU-
MU OsO3HAHEHUG
MU, AA?

8 HAPLUCOBAHHOL HAMU

SAEKTPUYECKOU UENL,
KOFAA 8XOAHOL CUrHAA
PABEH O, BbIXOAHOL
CUrHAA - TOXE O, A KOrAA
B8XOAHOU CUrHAA - 1,
8bIXOAHOU - TOXE 1.

Ta6mia NCTMHHOCTH

U TAKUM OBPA3OM,
MOAYHAETCG 80T
TAKAG TABAUHKA.

Bxop (Beikno4aTenb)

Boixopn,
(curHanbHas namma)

Pa3oMKHYT

He roput

3aMKHYT

Coput

TAKAG TABAUHKA, C ABYMG
CTOABLAMU AAG 3AMUCU
BXOAHDIX U 8bIXOAHDIX

COCTOGHUL, HA3bIBAETCS
“TABAUUEL UCTUHHOCTU”,
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UUPPOBLIE ‘
CUrHAAbI UCNOAB3YHOTCSG g
8 SAEKTPUUECKUX CXEMAX 7
KOMMNbIOTEPOB U APYrUX MOAOBHbIX M

YCTPOUCTB. CXEMbI, KOTOPbIE

MnPOU3BOAAT AOrUHECKUE 8bIHUCAEHUG
8 KOMMbIOTEPAX, COCTOAT U3 MHOXECTBA
MEPEKAIOHATEAEL U HA3BIBAIOTCG

AOrUHECKUMU CXEMAMU”,

Y 80T KOraa Tbl rogoPLWb
O KOMMbHOTEPAX, 9 CPA3Y
XE UYBCTBYHO, UTO PEHbL
UAET O HEM-TO
LUUPPOBOM/

CTAPBE...

AAXE 8 TAKUX CAOXHbIX
YCTPOUCTBAX, KAK
KOMMbtOTEPDLI, BCE
AOrUHECKUE CXEMbI

UcnoAb3YOT ABOUHHYHO

CUCTEMY MPEACTABAEHUG

HUCEA CUMBOAAMU O U 1.
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NOHATHO!




8 COBPEMEHHDLIX KOMIMbIOTEPAX
UCNOAB3YHOTCA HE MEXAHUHECKUE
MEPEKAOHATEAL, KOTOPBLIE PABO-
TAFOT BAAFOAAPG PUBUHECKOMY
KOHTAKTY MEXAY METAAAUHE-
CKUMU AETAAGMU, A NMOAYMPO-
BOAHUKOSBbLIE MEPEKAFOHATEAU, HA-
MPUMEP TPAH3UCTOPDI, 8 KOTOPbIX
MEPEKAFOHEHLUE MEXAY HU3KUM U 8bl-
COKUM YPOBHAMU HAMPAXEHUG, KOTO-
PbIE OBO3HAHAIOT O U 1, MPOUCXOAUT
BE3 MEPEMELIEHUG KAKUX-ALUBO
AETAAEL,

nePu 3TOM...

U 8 rOAO8Y &bl HE MPUWAO,
UTO 8HYTPU KOMMbLOTEPA
TYAA-CHOAA WEAKAHOT
KOHTAKTDI.

o CUCTEMbI
MOCAEAOBATEABHOIO
YAPABAEHUG TOXE
MOrYT COCTO4Tb U3

BA308bIX AOruU4ecKUx
CXEM.,
\
\'4
ECTb HO CEFOAHG Mbl
MHOXECTBO OrPAHUHUMCS
sUAOS TPEMI OCHOBHbIMU:
AOrUHECKUX AND (CXEMA L),
CXEM... OR (CXEMA UALD

U NOT (CXEMA HED.
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PACCKAXU MHE

nPO HUX,
MOXAAYUCTA!
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crepan.. TOMPOBYL MPEACTA-

d PACCKAXY 8UTb CEBE IAEKTPUHE-
nPO KAXAblU CKYIO CXEMY, 8 KOTO-
8UA MO POU CUrHAABHAG AAMMA

OTAEALHOCTU. MOAKAFOUEHA K ABYM

MOCAEAOBATEABHO
B8KAFOHEHHDBIM HOPMAAL-
HO PA3OMKHYTbIM 8bl-
KAFOHATEAGM A U B,

NPEACTABUA.

o =
: E- %
= H :
o §3 :
So /
==
227 N E-\
5k % ﬁj
z Py e o Tepeknioyatens b
o
£5
a5
o
E

MPU KAKOM MOAOXEHUL
BbIKAFOHATEAEL CUrHAALHAS
AAMMA 8 5TOU CXEME

3ArOPUTCS?

OHA 3ArOPUTCE, TOAbKO
ECAU OBA MEPEKAFOHATEAG
BKAHOHEHDI, AAP

> ECAU BYAET BKAOHUEH
TOAbKO OAUH, TO AAMMA,
KOHEUHO XE, HE 3AMOPUTCA.




Cxema U (cxema AND)

TMepeknio4atens A
3aMKHYT

TMepekniovatens b
3aMKHYT

JlaMma roput

8CE
MPABUABHO.

TAKUE CXEMbI, 8 KOTOPbLIX COCTOGHUE HA 8bIXOAE
PABHO AOMUHECKOU 1 TOAbKO 8 TOM CAYHAE, ECAU
HA 8CE 8XOAbl MOAAKOTCG 1, HA3bIBAKOTCA CXEMbI

U, UAU CXEMbl AND.

AN

NOAYHAETCS, HTO
AOAXHbI 8blTb
BKAOUEHDbI U
MNEPEKAOHATEAbL A, U
MEPEKAHOUATEAD B,
NO3TOMY U CXEMA
HA3bIBAETCG U/

TABAUUA UCTUHHOCTU AAG
CXEMbI U BYAET 8bIFAIAETD
80T TAK:

Ta6miua MICTMHHOCTY cxeMbl V1
Bxombr Brixop
Iepexmoya- Ilepexnioua- CurHanbHasg
Tenb A Tenb b JlaMna
0 (BBIK) 0 (BBIKI) 0 (ue ropur)
1 (Bkn) 0 (BBIKII) 0 (ue ropur)
0 (BBIKII) 1 (Bk) 0 (ue ropur)
1 (Bx) 1 (Bx) 1 (ropur)




8 TAKOU UENU AAMMA

P oo™ BYAET FOPETb, ECAU BYAET

NPOAOAXLM. 'renr:pbl
uAl, nonposyUl

NPEACTABUTL CEBE BKAFOHEH XOT4a &bl pALlH

3/\é|<‘r3uqec|<y|-o U3 NEPEKAFOHATEAEL, UAU
CXEMY, 8 KOTOPOU 8 NEPEKAIOHATEAD A, UAU
CUrHAABHAG AAMMA NEPEKAFOHATEADL B, AA?

MOAKAFOHEHA K
ABYM MAPAAAEABHO

BKAFOHEHHDLIM ' & >
HOPMAABHO : -
PA3OMKHY TbIM Fi
BbIKAFOHATEAGM ; i e
W : H Tepexnio-
, : i Tlepeknio- | yatens 6

| : yatens A &

CurHanbHasa
naMma

AA, U ECAU
B8KAFOHUTDb U A, U B,
AAMMA TOXE BYAET

rOPETb.

% TAKUE : KOTOPbIM AOCTATOHHO
CXEMbI, OAHOrO 8XOAHOrO

CUrHAAA 1, UTOBbI HA 8bIXOAE
MOGBUAACDH 1.

Cxema NN
(cxema OR)

~"""l 3aMKHYT

E -
Mepeknio- Mepeknio-
yatens A yatenb b

: Jlamma roput

HA3bIBAFOTCG CXEMAMU
UAU, UAU CXEMAMU OR,




AOAXEH ©BbITb
B8KAOHEH UAU MNE-
PEKAOUATEAD A,
UAU NEPEKAFOHA-
TEAb B, NMO3TOMY-
TO CXEMA HA3bI-
BAETCG UAUP

TABAUUA UCTUHHOCTU
AAG CXEMbl UAU BYAET
BbIFAGAETb 80T TAK:

Ta6nuia uctuHHOCTH cXeMbl VITIN
n Bxon Brixon
° IMepexmioya- Iepexmioua- CurHanbHasg
ke Tenb A Tenb b aMma
: 0 (BbIKIT) 0 (BbIKIT) 0 (ue roput)
A
A 1 (Bx) 0 (BBIK/T) 1 (ropur)
A

1 (Bxn)
1 (Bx) 1 (Bkn) 1 (ropur)
‘L

NOCAEAHAG
PACCMATPUBAEMAG
CXEMA - CXEMA HE.

8 OTAUHUE OT
NEPBLIX ABYX, EE
HA3BAHUE MHE HU O
HEM HE rOBOPUT.




nonPosYLll NPEACTABUTL CEBE
SAEKTPUHECKYHO CXEMY, 8
KOTOPOU CUFHAADHAS AAMIMA
MOAKAFOHEHA K HOPMAABHO
3AMKHYTOMY KOHTAKTY.

ECAU HE HAXATD
HA NEPEKAFOUATEAD,
AAMMNA BYAET FOPETD.

Jlamma roput

“CTIONb3yeTcs HopMank
. 3aMKHYThlil KOHTAKT

““JlaMTTa COpUT, EC/IU He HaXXUMaThb
Hamepeknioyatens

MPEACTABUA!

ECAU HAXATb HA 3TOT
NEPEKAFOHATEAL, TO OH
PA3SOMKHETCG, U AAMMA
MOrACHET,

LIHbIMU CAOBAML,
KOrAA 8XOAHOLI CUrHAA
COOTBETCTBYET O, HA 8bIXOAE
UMEEM 1, A KOrAA HA B8XOAE
ECTb CUrHAA 1, TO HA 8bIXOAE
MOAYUAEM O.




8XOA U 8bIXOA
NPOTUBOMOAOXKHbI
APYI APYTY, NO3TOMY
CXEMA U HA3bIBAETCA
CXEMOU HE!

U TABAUUA
UCTUHHOCTU AAGQ
CXEMbl HE BYAET

BbIFAGAETb 80T TAK:

Cxema HE
(cxema NOT)

TAKUE CXEMb,

8 KOTOPbIX 8XOAHOU
CUrHAA rMPOTUBOMNOAOXEH
BbIXOAHOMY...

E e ffPaaoMKHyT

-ECNU BKNIOYUTh TTepekniovatensb,
.naMria moracHerT.

HA3bIBAFOTCA CXEMAMU HE,
UAU CXEMAMU NOT.

[\

Foo)

/ Bxop Brixop,
ITepexouarens CurHanbHasi 1aMIa
0 (BBIK/T) 1 (ropurt)
1 (BK) 0 (ne ropur)

Yry..
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O603HaYeH A TOTMYECKIX CXeM I

8 AEUCTBUTEALHOCTU, U3O-
BPAXAG AOrUHECKUE CXEMbI,
HUKTO HE PUCYET KAXAbIU Mne-
PEKAOUATEAb MO OTAEALHOCTU,
BMECTO 3TOrO UCNOAb3YHOTCG
CMEUUAABHBIE OBO3HAUEHUG ANST
CAMEPUKAHCKOrO HAULIOHAAL-
HOrO UHCTUTYTA CTAHAAPTOR)
uAu J18.

U AAXE Y 3TOMO ECTb
ia CTPOrO ONPEAEAEHHOE
T

~

OBO3HAUEHUE, AAP

O603nauenne ANSI O6osnauenne JIS
Bxopn 1 Boixon on;iI & Boixon
Cxema I _{ |
Bxop 2 Bxop 2
Bxop 1 Bxop 1
Cxema VIJINL Boixop, — 21 Exon
Bxopn 2 Bxopn 2
Cxema HE Bpixo, 1 Brixopn
b)— " — O
Bxop Bxop
8 OsOUX
OBO3HAHEHUGX
CAEBA
U30BPAXAETCA

B8X0A,
A CriPAgA - 8bIXOA.

4

XM, XMMMAM...

ANSI: AMeprKaHCKMIA HaLMOHabHbIN
WHCTUTYT CTaHJapTOB.
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HAMPUMEP, 8 CAYUAE ECAU Y CXEMbl U UAU
CXEMbl UAU ECTb TPU 8XOAHbLIX
CUrHAAA OT MEPEKAHOHATEAEU
A, B UB.

Cxema " CXEMa niu

—_—
E \l‘lepexnma‘renbA \ E-
I'Iepe— ne e
E- nepeknmarenb Knio- p
Harens Harenh

E Mepeknioyatens B B

BbIXOJJ.

Mepe-
Knio- :
yatenb
B

O603Hayenme ANSI

TMepe Y
epexnio atenn A nepeKniO'iaTE“'“A

TMepeknioyatens b ITEPEKHIO'-IaTEﬂb 5

nEFIEKl'!‘i:O"IaTEHb B . 1:

[ Bxop

TAKAG CXEMKA

BYAET HAPUCOBAHA
CAEAYHOWUM OBPA3OM.

Brixop,

A-ACA,
U30BPAXEHUE
3HAHUTEABHO
U3MEHUAOCD.




I Eﬁgﬁ' Il‘lepe-‘
E= vatens E=7\ KMo~

Hyatenb

qyartenb

ECAU 8OT
Boixop, TAKUM OBPA3OM

COEAUHUTD CXEMY
U cO CXEMOU UAU...

CHAHAAA BYAYT
U30BPAXEHDI
MEPEKAFOHATEAU
A U B, KOTOPbLIE
COCTABAGHOT CXEMY
UAUL...

nin

A MOTOM UX 8bIXOA4
U 8XO4 8 COCTABAT

CXEMY U.
g noHan! \
AAXE CAOXHbIE
DAEKTPUHECKUE CXEMbI
MOXHO YNPOCTUTb, MPOCTO ~
UCMOAb3Y9 OBO3HAHEHUSG sz'cg,‘-’gﬁﬁg
ANG AOTUHECKUX CXEM! HA 2TOM
3AKOHUHUM.

N

xnof




CEMOAHI @ ONgTb
MHOIO Y3HAA!

HO.. 004, TOr4A, KOrAA Tol

CKA3AAA, HTO MOXOXA HA

3ABAYAUBWENOCSI PEBEHKA...
MOYEMY?

PAHDIWE HA 3TOM STAXE
Mbl XUAU BCELI CEMBEL!,

OAHAKO OAHAXAbI
3TO 3AKOHUUAOCD.
KAK OTPE3AAO.

9 OCTAAACb OAHA,

N

Zraesaretarateret



3TO BbINO, KOrAA [
g NMOCTYNAAA
8 UHCTUTYT.

MOU POAUTEAL
U BABYWKA,
KOTOPBIE XLAU
3AECb CO MHOL,
PEWUAL BCE
BMECTE MOEXATb
8 NYTEWECTBLE.

2TO ©BblAO BIEPLDLIE,

KOFAA 9 XUAA OAHA.
9 NOrPy3UAACb C
roA0goU 8 Mup

UHTEPHET-KOMMEPLILLL...

TAK NPOWAO
HECKOAbKO
CMOKOUHbIX AHEL,

HO MOTOM...

—

—— A

AgAPUG?!



8CE NPOU30OWAO
¢ TAK BHE3AMHO...

MNOCAE 2TOro
MHE CTAAO
CTPAWHO YXOAUTb
u3 KeAPTUPLI,

u a sOOsUWE
NEPECTAAA
BbIXOAUTb HA YAULLY..

HABEPHOE, C TEX
nop 8 AYWE MHE "°,Iés.é"é’%“’
BECNOKOUHO, KAK CTPAHHO
NOTEPIBWEMYCS rOg0oPUTb, UTO
PEBEHKY. Tbl NOTEPIACS,
KOrAA Thbl
XUGEWb

83AMNEPTU.




320, 32U/ Tbl HErO
PA3PBLIAAACS?

g, HE 3HAG
O T8OUX OB-
CTOGTEAb-
CTB8AX.. MOAE3
BE3 CNPOCA..!

no
MPABAE
Y  FOBOPY,

a AYMAAA, UTO Tbl - CTPAWHDIL
HAAOEAA, KOMAA Tbl HAHAA
MPUXOAUTb KO MHE AOMOL/

HO... HY...

HO 9@ TAKXE 4HYBCTBYHO
U sAACOAAPHOCTD.

NOCKOAbKY NOIB8UACG
HEAOBEK, KOTOPbLIU
BECNOKOUACE
O8O MHE...




3T0 nPABAA?

HO Y HAC OCTAAACDH
8CErO OAHA TEMA
MOCAEAOBATEABHOrO
YMPABAEHUG,
KOTOPYHO HAAO
OBCYAUTD.

HAPYXY... Tbl MOXEWb
MOMO4Yb MHE 8blUTuU
HAPY XY?

Tbl 2TOrO
XOUEWb?

4 MOHGA. TOTAA AABAL
CAEANAEM 3TO BMECTE!




FAABA Y MOABEAEHHUE UTOrOB

) [ BONYHbBIN KOpf

Y nepexsiouaresieit €CTh 1Ba COCTOSHIA: pa3OMKHYTOe I 3aMKHyToe. COOTBETCTBEHHO, Y CUT-
HaJIbHOI JTAMIIBI, TIOAK/TIOYEHHOI K 3TOMY IIepeK/ITI0YaTeNnio, Toxe OyIeT jBa COCTOAHUA: TOPUT
u He roput. OTo6pakeHNe STUX B3a¥MHO NPOTUBOIOIOXKHDIX COCTOAHUI Iudpamn «1» 1 «0»
HaspIBaeTCs UUPpoBbIM. CMbIch yioTpebneHns nudp «1» 1 «0» B fTaHHOM ClTydae COCTOUT B TOM,
YTO OHM CHMBOJIM3UPYIOT IBa COCTOSIHUA CUCTEMBI 1 Ha3bIBAIOTCA «IBOMYHBIM KOJIOM»; B MaTe-
MaTVKe 9TY >Ke IV QPbI MCIIOTb3YIOTCSA NHAYE.

Pa3oMKHYT /’ 3aMKHYT

EL\Q—H

E-\

YO

Cxema 5.1. HpuHuunuaﬂwae cxemvl, coomeemcmaeyroujue aeym COCMOSAHUAM CUZHATIbHOU
amnol

Ta6muma 5.1. Tabmmira MICTMHHOCTY /ISl CUTHAJIBHOJ JIAMIIBI

Bxop (mepexniouarens) Boixop (curHanbHas 1amIa)
0 (pa3oMKHYT) 0 (ue ropur)
1 (3aMKHYT) 1 (ropur)

Takas Ta6m/1ua, KOTOpasa COTEPKUT BCE pa3/INIHbIE KOM6I/IHaHI/II/I 3HAYEHUI Ha BXO[ax 1 COo-
OTBETCTBYIOIMIE VM 3HAYEHNA Ha BbIXOIAX, HA3bIBACTCA <<Ta6HI/II_leI‘/'[ UCTUHHOCTU». B cucremax
yIIpaB/lI€HNsA C JIOTMYECKVMM CXE€MaMJ Mbl MOXXEM OIIPENENNTDh alrOpUTM pa60TbI CX€MbI, UC-
TIO/IB3YyA Ta6III/II_lI)I VICTUHHOCTU.




0 OCHOBHbIe Jlorn4yecKkune cxembl

IJleKTpUYecKMe CXeMbl B KOMIIBIOTEpaX, BBINOJHAIOLIVE MaTeMaTHYecKue OIepalyy, CO-
CTOAT U3 JIOTMYECKUX 3/IEMEHTOB Ha OCHOBE IOJYNPOBOLHMKOBBIX IepeKIIodaTesnell, Halpy-
Mep TPaH3UCTOPOB WIN AMOAOB. 3HaueHUs «0» 1 «1» MepemalnTcs, COOTBETCTBEHHO, «HUSKUM»
U «BBICOKVIM» YPOBHAMU 9/IEKTPUYECKOTO HAIIPsDKeHNUsA. VIcIonp3ylolnyie MHOTOUNC/IEHHbIE Tie-
PpeKIIoYaTeny CUCTEMBI ITOC/Ie0BATE/ILHOTO YIIPABIeHN S TOXKe COCTOAT M3 KOMOMHALIMIT 6a30BbIX
JIOTUYECKUX CXEM.

EcTb Tpu 6a30BBIX THIIA 97IeMEHTAPHBIX TOrMYeckux cxeM: V (mormgeckoe ymHoxeHue), VIJIV
(mormueckoe cnoxenne) u HE (MHBepcimsi), — M3 KOTOPBIX MOXKHO COCTABUTD JIFOOYI0, CKONb YO -
HO CTIOXKHYIO JIOTMYECKYI0 CXEMY.

B cxeme U, o603Havaemoit Takke AND, nornyeckas 1 Ha BbIXOJie TIOABIISAETCSA TOABKO TOTJA,
KOT/la BCe BXOJHbIE CUTHa/IbI paBHbI 1. Ecim MojenupoBaTh cxeMy V, ncnonb3ys nepexioodare-
JIV, TO TIOJTYYNTCS 9TIEKTpUYecKasi CXeMa, B KOTOPOII IepeK/IIouaTe/ny BKIIOUeHBI ITOC/Ie0BaTe b-
HO, KaK [T0Ka3aHo Ha puc. 5.2.

Y Tepeknioyatens A

3aMKHYT
E_

Mepekniw4atens b
E-\ s3amknyt

Ecnu BKNIOYUTh
mepeknioyatenm Anb
OOQHOBPEMEHHO, TO NaMmna
3aropurcs.

Coput

Cxema 5.2. Jloeuueckas cxema M

Ta6muua 5.2. Tabmnia MCTMHHOCTY [1 CXeMbl VI

Bxon Boixon

TlepexmouaTens A

Ilepexniouarens b

CurHanbpHas 1aMIia

0 (BBIKII) 0 (BBIKI) 0 (me ropur)
1 (Bk1) 0 (BBIKI) 0 (1e ropur)

0 (BBIKT) 1 (Bk) 0 (xe ropur)
1 (Bx1) 1 (Bx) 1 (ropur)

Cxema VJIV, obo3navaemas takxe OR, — 3T0 cxema, B KOTOPOII JOCTaTOYHO XOTS ObI OJHO-
MY BXOJZHOMY CUTHA/y IIPUHATD 3HadeHue «1», 4TOOBI Ha BbIXOJe NosABMIach «1». Ecnmu mopenu-
poBaTb cxeMy VJIV, 1cnonb3ys MepeKIodaTen, TO X Hallo OyeT BKIIOYUTb NapalIeIbHO APYyT
IPYTY, KaK Ha PUCYHKe.




Mepeknioyatens A " TMepeknioyatens b (3aMKHYT)

E-\ E-\

Toput ECnv 3aMKHYThb M0G0 U3
mepeknioyatenei A unu b,
TO naMra 3aropuTcs.

Cxema 5.3. Cxema VJIN

Ta6muua 5.3. Tabnuiia ncruaHOCTY cxeMbl VIJIN

Bxopn Brixopn
IepexmouaTens A ITepexmiouarens b CurnaznbHasg 1aMIa
0 (BBIKI) 0 (BBIKI) 0 (ue ropur)
1 (Bxn) 0 (BBIKI) 1 (ropur)
0 (BBIKII) 1 (Bxu) 1 (roput)
1 (Bxn) 1 (Bk1) 1 (ropur)

Cxema HE, o6osnauaemast taxxe cxemort NOT, — aTo cxema, B KOTOPOI €CTh TO/IBKO OfUH
BXOJ ¥ CUT'HaJI Ha BBIXOJIe BCerfia IPOTUBOIIONIOKEH BXOJTHOMY curHay. Ecin MogennpoBaTs cxe-
MY JIOTMYeCKOI'O VHBEPTOPA, MCIONb3Ys MepeKII0YaTe/N, TO HOTyYNTC MeKTpudecKas cxema
C UCIIOIb30BaHMeM HOPMaJIbHO 3aMKHYTOTO BBIK/TIOYATe I, KaK Ha puc. 5.4.

= T Pa3oMKHYT

CHa4ana curHanbHas namma
TOPUT, ECNU BKNIOYUTh
TIepeknioyaTenk - 0Ha ToracHer.
He roput 370 cxeMa, B KOTOpOW BbIxopd, -
3T0 MHBEPTUPOBaHHLIA (He) BxoA.

Cxema 5.4. Cxema HE




Ta6muma 5.4. Tabnuia uctuaHOCTY cXeMbl HE

Bxopn Brixon
ITepexrouatens A CurHanbHas 1aMIa
0 (BBIKI) 1 (ropur)

1 (BK1) 0 (ue ropur)

Korpa mbt fo6aBnsem k cxeme U mnn cxeme VJIV nnseprop HE, To momywaercst cxema ¢ Jio-
IIOJIHUTE/IbHO NHBEpCUeENl CUTHATA.

Ecnu o6benuauTs 3meMentsl VI n HE, nonyuurcs anemeHT VI-HE, unu NAND. B atom cnyyae
BBIXOJ OyzeT paBeH 0 TOIBKO TOTZIA, KOT/ja Ha BCe BXOJbI IIOJAHBI 1.

/)

TMepeknwo4vatenb A E-

/)
Tepeknio4atens b E-\

3nekTpoMarHUTHoe pene | | ® CurHanbHaga naMma

Cxema 5.5. Modenv cxemvt VI-HE Ha mexaHuuecKux nepexnouamensx

Ta6nua 5.5. Tabnuiia ucruaHOCTU cxeMbl VI-HE

Bxon Beixon
Tlepexmouatens A Iepexntouarens b CurHanbHas 1aMIa
0 (BbIKT) 0 (BBIKI) 1 (ropur)
1 (Bx) 0 (BbIKI) 1 (ropur)
0 (BbIKT) 1 (BK1) 1 (ropur)
1 (Bkn) 1 (Bxn) 0 (ue ropur)

Ecnu o6bepuunts cxemsl VIJIM u HE, nonyunurcs cxema VIJIVI-HE, nunu NOR. B Takoit cxeme
BBIXOJI Oy/IeT paBeH 1 TONbKO TOT/a, KOT/ja BCe BXOJHbIE CUTHAIBI PaBHBI 0.




TMepekniovatens b

Mepeknio4atens A

P
E-\ E-\ 7 Ro

3nekTpoMarH1MTHoe
pene | :l ® CurHanbHas nammna

Cxema 5.6. Modenv cxemvt VIJIV-HE Ha mexaHuuecKux nepekiouamensx

Ta6numa 5.6. Tabnuiia ucruaHocTu cxembl VIJIV-HE

Bxopn Brixon
ITepexmiouatens A IlepexmouaTens b CurHanbHasA 1aMIIa
0 (BbIKT) 0 (BbIKIT) 1 (roput)
1 (Bkn) 0 (BBIK) 0 (ue ropur)
0 (BbIKIT) 1 (Bk1) 0 (ue ropur)
1 (Ba) 1 (BK) 0 (ue ropur)




0 YcnoBHble 0603HaYeHNA NOTNYECKNX CXeM

O6BI49HO A7151 0603HAYEHILS TOTMYECKUX CXeM VCIIONIb3YIoTCst 0603HadeHnst ANSI (AmepuxaH-
CKOTO HAI[MOHAIBHOTO MHCTUTYTA CTaHAAPTOB) win JIS. B yc/10BHBIX 0603HAYEHISIX IOTMYECKUX
CXeM CreBa 1306pakaeTcst BXOJ, a CIIPaBa — BBIXO,.

Taénnua 5.7. YcroBHbIe 0003HAYEHIS JIOTMYECKIX CXEM

VenosHoe o6o3Hauenme ANSI VYcnosroe o6o3navenne JIS
Bxop1 — — &
Cxema U Brixon, BxonT —  Bbixop,
Bxop2 — Bxop2 —
>1
Bxop 1 Bxop1 —] 7
Cxema VIJIN Brixop, — Beixop
Bxopn 2 Bxop2 —
1
Cxema HE Bxop, —{>o— Buixop, | Bxop —_ O— Bhixon
Bxog1 — Bxog1 — &
Cxema VI-HE Brixop, D— Bheixof
Bxop2 —j Bxop2 —
Bxoa1 B | 21
Cxema VIJIM-HE i Boixon, xon H>— Bhixop,
Bxop 2 Bxop2
O6paTtuTe BHUMaHWE: HECMOTPS Ha TO 4YTO 06bIYHO YCNOBHLIE 0603Ha4YeHnss ANSI HaskiBaloT
0603Ha4YeHMAMM MIL, Ha CeropQHAWHUMA AeHb BCE TTEPeX0AAT Ha ctaH@apTt ANSI.
ANSI (American National Standards Institute) AMep1MkaHCKWiA HaUWOHANbHLIA UHCTUTYT
CTaHnaptos
MIL (Military Specifications and Standards) CuctemMa ctaHnapToB MUHUCTEPCTBA 060pOHLI CLUA




Ecnu anmeKTpuYecKylo cXeMy ¢ IepeKlIodaTe/IAMM 3aMEeHUTb YCIOBHBIM O0O3HadeHUeM, TO
MOYXHO CYILIEeCTBEHHO YIIPOCTUTD YTeHMe OONbIINX YepTeXKeil.

Hanpumep, ecnu n3o6pasutb cxemsl VI u VIJIV ¢ Tpems BXogaMi, IOTY4aTCs YCIOBHBIE U30-
Opa’keH A, KaK Ha PUCYHKaX HIDKe.

Bxopnkl
E-\ A
0O6o3Ha4YeHue ANSI
E-\ B A |
» B — Bhixop,
B —
_\ B Bxopnwl

QF ~— Bhixopg

Cxema 5.7. Cxema VI c mpems 8xooamu

Bxofakl

|
IS

E- E- E- 0Obo3Ha4eHue ANSI
A\ B B\ » A
— 11— B Bhixog
B
Bxoakl

%9\ Bhixof,

Cxema 5.8. Cxema VIJIVI ¢ mpems 8xodamu




ONEKTPUYECKYIO CXeMY Ha pUC. 5.9, COCTOAIYI0 U3 MapajjieNibHO 1 T0C/Ie/[0BATENbHO BKIIIO-
YeHHBIX [TepeK/TI0YaTeell, MOXKHO IPeICTaBUTh KaK KOMOVMHAIVIO Pa3/IMYHBIX JIOTMYeCKUX CXEM.

nin

<

E-\ B\ E-\

Q?\ Buixon

Cxema 5.9. 3ﬂercmpmtecxaﬂ cxema ¢ uecmvto napanienvHo u nocnedosamenvpHo
BK/TIOUEHHbIMU Nepexntovamenimu

Unu
A
3
B "

Bxofakl

l'_
n_
E ] u

Bxofakl

Boixon,

Cxema 5.10. Cxema c npedvLoyusezo pucyHka ¢ napasnsenvHo U nocned08amenvHo
NOOKIIOUEHHVIMU NePEKTIIOUAMENIMU, US00PANEHHAS C NOMOULDIO YCTIOBHDIX
0603Haueruti ANSI




*) Kak, ncnonbsys cxemoi U-HE, nonyuntb cxembi U, WU n HE

Kom6unupys n o6befuusas MeXny coboit 6a30Bble TOTMYECKUe CXeMBI, MOXXHO CO3/1aBaTh
CTIO>KHBIE JIOTUYECKIEe CXEMBI.

HIna Hagana coepuuuM e cxembl HE. ITockonbky nony4aeTcs JBOMIHOE OTpUIJaHNE, BBIXOJI-
HOJI CUTHaJI OKa3bIBAETCS TOXKJeCTBEHHBIM BXOTHOMY CUTHAITY.

HE HE

Bxop Brixop

OTpu-
uaHue (-)

OTtpu-

TTono>XuTtenbHblk
uaHwue (-)

pesynktart (+)

Cxema 5.11. O6vedunerue 08yx cxem HE

Cxema VI-HE cocrout ns gByx nocnefoparenbHo coeinHEHHBIX cxeM — VI n HE. TToatomy ec-
1 K 901t cxeMe fo6aBuTh cxeMy HE, To nBe cxembr HE HeliTpanusyioT fpyr Apyra, 1 HOTyINUT-
ca cxema I

N-HE n HE

" TTockonkky cxeMa U-HE -
U-HE HE 370 pesynkTaT CoeanHe-
— — HUs cxeM U u HE, ecnu fo-
= 5aBUTh elle OIHY CXEMY
e e HE, mony4utcsa cxeMma U.

Cxema 5.12. IIpu dobasnenuu unsepcuu Ha svixode anemenm V-HE npespausaemcs
6 anemenm J




Teneps nonpo6yem cuenars u3 cxemsl VI-HE cxemy HE. Eciiu 06befHUTD BXOZHbIE CUTHAIBI
cxem VI-HE, To o cyTu ot Hee ocTanercs Tonbko cxema HE.

N-HE

HE
. .,4[>O_

Cxema 5.13. Ilonyuenue cxemor HE u3 cxemut VI-HE

Ecmu x cxeme HE, monyuenHoit us cxemsl VI-HE, no6aButs eme opny cxemy V-HE, To mony-
yurca cxema V.

U-HE

N-HE
T O ==

Cxema 5.14. Ilonyuenue cxemut M u3 08yx cxem VI-HE

Haxoner, ecnn o6benyunts Tpu cxeMmbl HE-U Tak, Kak MOKa3aHO Ha PUCYHKe HIDKE, TIOY-
ynrcsa cxema VJINL.

N-HE

U-HE Uin
-
U-HE

Cxema 5.15. Ilonyuenue cxemot VIV u3 mpex cxem VI-HE

3areM ecnu K 3T0J cxeMe fo6aButh cxemy HE, monyuennyto us cxemsr VI-HE, To nonyunrcs
cxema VIJIVI-HE.




WJIN-HE

nin

Cxema 5.16. Ilonyuenue cxemot VIJIVI-HE u3 uemuwipex cxem VI-HE

Takum obpasom, Ha ocHOBe cxeMmbl VI-HE MOXXHO MONy4nTh m00ble 97MeMeHTapHbIe CXeMBI:
W, VIJIN, HE, VJIV-HE. VIHpiMK cloBaMiu, JOCTaTOYHO ofHOl cxeMbl VI-HE, 4T06bI mony4nTtsb
n100ble CITOXKHBIE IOTMYEeCKMe CXeMbl. AHAIOTMYHO, HUCIOnb3ys cxeMbl VIJIVI-HE, MoxxHO mony-
untb cxembl VI, VIJIVI, HE, VI-HE. (CaMble mepBble IIOMYTIPOBOJHIKOBbIE TOTMYECKIE CXeMbI ObI-
7 IOCTPOEHBbI HAa OCHOBE TaK Ha3blBaeMOI JUOAHO-TPAH3UCTOPHON NOTUKN. /1 MOCTpOeHuA
anmementa Tuna kV-HE, e k - uncno BxopoB, Tpe60Bamoch MUHMMAIbHOE KOMTUIECTBO ST€MeH-
TOB — BCETO OXVH TpaH3ucTop u k nronos. [TosTomy 6a30BBIM 3/1eMEHTOM HIPY IPOEKTUPOBAHNA
CTIOKHBIX JTOrn4ecKux cxem crana cxema VI-HE. - ITpum. ped.)




FAABA ©

NPOCTELIWAS CUCTEMA
MOCAEAOBATEALHOIO
YTMPABAEHUSG




g KYMUA 8CE, UTO Tbl
MPOCUAA!

MOXOXE, Tbl
NPUHEC BHCS, HTO

CEFOAHI Mbl BYAEM
B8CE 3TO
LCNMOAb30BATL?

- -

—

7 ’/)//

ArA, PASPABOTAEM

U UCMbITAEM HACTOSUWYHO

SAEKTPUHECKYHO CXEMY.

HAKOHEU-TO
NMEPEUAEM
OT TEOPUU

YX Tbl! HY...

K MPAKTLKE! ’
i

Tbl BbICTPEE NMOUMEWb

PABOTY CUCTEM YMPABAEHUY,

ECAU CAM MPUAYMAEWb
SAEKTPUHECKYHO CXEMY
U Mbl EE COBEPEM.




MNOAYUAETCS, Mbl
C HYAG HAUEPTUM
CXEMY CUCTEMbI % yﬁ%
U ‘ YMPARAEHLIG! ﬂ"
MPEXAE HEM A

NPUCTYNATb

K CEOPKE, AABALI
CHAUAAA MONPOEYEM
MOAYMATb O HEPTEXE
SAEKTPUHECKOL]
CXEMbI.

I

CLIFHA/\bH‘jl-O Tbl O TEX KHOTIMKAX,

8 KAHECTBE NPOCTOrO

; KHOIKY, HA KOTOPbIE
NPUMEPA AABAL
NONPOBYEM COEBPATL HAXUMAKOT
CUMHAABHYHO KHOTNIKY. YUACTHUKU
TEAEBUKTOPUH?

AAG HAUAAA AABAL
MPEACTABUM CXEMY, 8 KOTOPOLU
KHOMKA 8KAFOHAET AAMMOUKY
8 TOM CAYHAE, ECAU HA KHOMKY
HAMNAA TOABKO YHACTHUK
A. CMOXEWb TAKYHO CXEMY

HAPUCOBATL?




AAU NOAYMATD... BCE
HAAO LCNOAB308ATL NPABLABHO.
KHOMNOUHbIU
> BbIKMOUATEND..
KAK-TO TAK?

HO
8 TAKOU CXEME
AAMNA BYAET FOPETbL
TOAbKO TOrAA, KOFAA Tbl
MMEWb HA 8bIKAFOUATEAD.
KAK TOAbKO Tbl YEEPEWDL
PYKY - AAMMNOHKA MOrACHET.

AEUCTBU-
TEAbHO...

A HAM HYXHO rpuay-
MATb CXEMY, 8 KOTOPOU,
AMXE ECAU MEPECTATb HA-
MXUMATb HA KHOMKY, AAMMOU-
KA MPOAOAXUT FOPETb, AAP

HAAO
NO3TOMY! cO3AATb TAK HA3bI-

BAEMYHO “CXEMY C CAMO-
BAOKUPOBKOW”, @ HEMHOMO
AOMOAHIO TBOU HEPTEX.

a c camo6noKkupoBKoii  HopMankHo pa3oMK
KOHTaKThl pene

';iﬁomqqlt:tzlnb E-\ \ R_ml\ R-m2
BS

Katywka CurHanbHas
pene namrma

R L

KAK MHOIO 8CEIrO
nPUsABUAOCD...




. _llllmll.

&

8 TAKOU CXEME
CHAUANAA
YUYACTHUK A
HAXKUMAET
HA KHOMKY 88S..

N AEe

A

KATYWKA
PEAE
HAMArHUYU-
BAETCA...

HOPMAABHO PA3OMKHYTbIE
KOHTAKTbI PEAE R-M1 U R-MQ
3AMBIKAKOTCG, U AAMMOUKA

BKAFOHAETCS.

HTO 3HAUUT
“HAMAHUUL-
BAETCA"?

MO OBMOTKE PE-
AE HAHUHAET UATU
DAEKTPUHECKUU TOK,
KATYWKA PEAE MnPeE-
BPAWAETCG 8 MAr-
HUT U NPUTarusA-

ET CTAAbHYIO PAMKY,

AMbBIKAG KOHTAKTHI,

MOHGA,

HY, A UTO NPOU3OUAET
8 3TOU CXEME,
ECAU YUACTHLK A
YBEPET PYKY C KHOMKU?




KOHTAKTbI BbIKAFOHATEAG PA3MbBIKAFOTCG,
HO HOPMAABHO PA3OMKHYTbIll KOHTAKT PE/\E
R-M1 YXXE 3AMKHYT, NMO3TOMY SAEKTPUHECKUL

TOK MPOAOAXAET NOCTYNATb 8 OBMOTKY

PEAE, U CXEMA MEPEXOAUT 8 PEXUM
CAMOBAOKUPOBKU,

CaMob6nokupoBska

E*\ \‘;R m1\ R-m2
s ),

PEAE CAMOCTOQTEABHO MOAAEP- fl "
WUBAETCG 8O BKAFOHEHHOM ’
COCTOGHUL BAAFOAAPS TOMY, UTO
TOK TEHET 8 KATYWKY YEPE3 EFO
COBCTBEHHBIE KOHTAKTbI, U CUMHAAD-
AQ AAMMAA MPOAOAXAET FOPETL!,

NOkUBANAZ 4

TAKUE SAEKT- ‘”
PUHECKUE

CXEMbI HA-

3bIBAOTCS...

CXEMAMU
C CAMOEBAOKUPOBKOU,

L

TAKUE CXEMbl KPAUHE
BAXHbI AAG CUCTEM
YHPABAEHUG.




MOAOXAU, HO BEAb 8 3TOU
CXEME AAMMOUKA TAK

U NMPOAOAXUT B8ECKOHEHUHO

FOPETb, PA3BE HET?

HTOEBbI NOFACUTb AAMITY,
HEOBXOAUMO MPEPBATL
CAMOBAOKUPOBKY PEAE.

nO2TOMY HAM HAAO AOBABUTbL
TAK HA3DIBAEMYIO “KHOIKY
NEPE3ArPY3KU" - OTAEAbHDIL
KHOMOUYHbLIU 8bIKAHOHATEADL
C HOPMAABHO 3AMKHYTbIM
KOHTAKTOM, KOTOPbIU CMOXET
MPEPBATE CAMOBAOKUPOBKY UEMNU.

; e m«,:. J— KHomka
(= )2 mepesarpysku

~RST=-BS

JR-....jn-mz

U Mbl

MPUCOEALUHUM
CMEUUAABHDIU B8bIKAFOHATEAD,
KOTOPbIUl BYAET BbIKAFOHATb
CUCHAABHYHO AAMITY, AAP




ECAU HAXATD ¥
HA KHOTKY NEPE-
3ArPY3KU, HOP-

TEHEHUE SAEKTPUHECKOrO TOKA
8 KATYWKE PEAE MNPEPBETCA, U CUr-

MAABHO 3AM- HAABHAG AAMMA MOrACHET, CUCTEMA
KHYTbI KOHTAKT B8EPHETCI 8 UCXOAHOE COCTOGHLUE.
PA3OMKHETCY,

&, .
e ol HAXATUL HA

“"R§ T—BS 2TY KHOMNKY PEAE
PA3BAOKUPYETCS

N

R-=m|

R-m2

C MOMOUbIO 3TOU
KHOMKU Mbl TOWHO
CMOXEM MOracutb
CUFHAABHYHO AAMINY!

O Yto penartb, echn

A TENEPb AABAU NMOAYMAEM

yuacTHrzgR gsoe O TOM, KAK EYAET 8bIFAGAETH
HAWA CXEMA, ECAU

YHACTHUKORB TEAEBUKTOPUHDI

ABOE.

TOrAA UM NMPUAETCSG
AABUTb CUMHAABHYHO
KHOMKY HA CKOPOCTb!




AAAHO, AAgAl V.
AOBABLM K
NOCAEAHEL CXEME

KHOMKY U CUrHAAbHYHO
AAMIY AAG YHACTHUKA 8,

CHAHAAA NONPOEBYL
AOBABUTb 8 CXEMY TAKYHO
XE CUCTEMY YNPABAEHUG
AAMIOU AAG EWE OAHOMO
YHACTHUKA.

NPUCOEAUHUTD
TAKYHO XE CXEMY,
KAK Y YUACTHUKA A,
MAPAAAEABHO
nep,goU.

RS T—BS . CurHanbHas nammna

i o y4acTtHuka A

*  BS=B BN |
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CurHanbHas |
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y4acTHuka

H

yyacTtHuka A

% Penec caMo6noKUpoBKO#i % Pene c caMoBnoknpoBKoi

}4 -} ” ) -

yyacTtHuka B




YrY, 8UXY.
HO 8 TAKOM
CAYHAE...

BYAET MOHATHO, KTO HA- Y
XAA HA KHOIKY, EC-

AU CBOHO KHOMKY HAXKMET

TO/\I(:)KBO OAUH U3 YHACTHU-

Kos8.

HO UTO, ECAU OBA HAXMYT
KHOMKU no4yTuU
OAHOBPEMEHHO? 3AMOPATCA
OBE AAMIMbI, U Mbl HE Y3HAEM,
KTO eblA MEPBbLIM.

MEPEA KATYWKOU PEAE
YUACTHUKA 8 (OHO
OBO3HAHEHO RQ)

(OBO3HAHEH R1-8).

AABAL BCTABUM MPIMO V

HOPMAABHO 3AMKHY TbIll
KOHTAKT PEAE YUHACTHUKA A

U TAKUM XE OBPA30M
8CTABUM HOPMAALHO
3AMKHY Tblll KOHTAKT
PEAE YHACTHUKA 8
(OBOBHAHEH R2-2)
NEPEA KATYWKOU
PEAE YHACTHUKA A
(OBO3HAHEH RD.

.~

e . T

.:3aMKHY Thlii KOHTaKT R2

P \.\ (,v“ LY
H % ¢ \1’
t [R2=b ' RI- %)
R |/ [R2 ] @ L1 X2
| H | i
HopMankHo * HopMankHo

3aMKHYThIA KOHTAKT R1




. / AAXE ECAU OAUH
8 TAKOU . U3 YUYACTHUKOB OMEPEAUA
CXEME... 8TOPOrO COBCEM HA UYTb-
UYTb, KOFAA OH HAXUMAET
HA KHOIKY, ErO PEAE
MEPEXOAUT 8 PEXUM
CAMOBAOKUPOBKU,
nPU 2TOM HOPMAABHO
3AMKHY TbI KOHTAKT,
PACMOAOXEHHbDIU MEPEA
KATYWKOU PEAE EFO
CONEPHUKA, PASMbBIKAETCS
U OTKAIOHAET ErO.

TAKUM OBPA3OM,
AAXE ECAU KHOMKU
BblAU HAXATbI NOHTU
OAHOBPEMEHHO,
TOUYHO BYAET 8UAHO,
KTO ©blA NMEPBLIM.

y
NOAOEHBIE IAEKTPLULECKUIE
LEMU, 8 KOTOPbIX OAUH
L SAEMEHT OCTAHABAUGAET
4 PAEOTY 8TOPOIO,

HA3bIBAKOTCS UENGMU
BAOKUPOBKU. A KOHTAKT,
<2 NPEPLIBAIOWUL PABOTY
SAEMEHTA, HA3bIRAETCS
BAOKUPYHOUWUM KOHTAKTOM.




@ U0 penatb, ecnn yyacTHMKOB
Tpoe

HY U HAKOHEU, AABALI
NPEACTABUM CUTYAULIO,
8 KOTOPOU YUACTHUKOSB
TPOE.

MOXHO nPOCTO AABAL CHAUAAA
AOBABUTL K MPOWAOL) NOAYMAEM
CXEME EWE OAHO PEAE O NEPBOM

AAG HOBOMO YUACTHUKA? YUACTHUKE A.

MOKA 8CE
HECAOXHO.

PACHOAOXEHHLIE NEPEA KATYWKAMU PEAE
& o “@Eéﬁ’,\“&"&ﬂ”"“‘ OCTAALHBIX YUACTHUKOE HOPMAABHO
A e 3AMKHYTHIE KOHTAKTDI PEAE YUACTHUKA
A PA3OMKHYTCG U OTKAFOUAT PEAE R2
YUACTHUKA € U @3 YUACTHUKA C.
CKOAbKO Bbl 3TU ABOE HU MAAU
HA KHOMKY..

ux CurHAAbHblE
AAMIMbl HE
3AaXryTcal

;ﬁ} yry!
Ill.. -




oS RN HAM HEOBXOALMO ABA

HOPMAABHO 3AMKHY TbIX
BHUMARLE BoT KOHTAKTA PEAE YUACTHUKA A!

E—I% RST-BS

BS-A BS-8B r BS-CI l I | I

E-\ E-\ E- \pt-m2\#2-m2\ 3-n2
Ri=m! R2=mi R3=-ml
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el .
T (R -b) B Iri-pa

| "l' | l “lz | | Rl3 | @u@u@u

UHbIMU
CAOBAMLU..,

HAM HAAO
UCNOAbL308ATb
ABA HOPMAABHO
3AMKHY TbIX KOHTAKTA
PEAE 1 NEPBLIU
KOHTAKT R1-81 U
8TOPOU - RI-83...

fokuBANA

TAKUM OBPA30OM, ECAU
YHACTHUK A MEPBbIM HAXMET
HA KHOIMKY, TO 3AropPutCca
TOAbKO EFO AAMNA L1, U AAXE
ECAU YUACTHUKU 8 U C HAXMYT
HA CBOU KHOIMKU - UX AAMIMbI

HE 3ACOPATCG.

MOHGA!

&)

-




U TOUHO TAK XE
AOBABUTD
KOHTAKTbI &AG
YHACTHUKOS8 8 U CP

8CE BEPHO.

HOPMAABHO 3AMKHYTbIE KOHTAKTbI PEAE R
YUACTHUKA 8 HAAO PABMECTUTb NEPEA
KATYWKAMU PEAE R1 U R3. A HOPMAABHO

3AMKHYTbIE KOHTAKTbI R3 PEAE YHACTHUKA
C HAAO PASMECTUTb MNEPEA KATYWKAMU

PEAE R1 U Ra.

\ TOMAA MEPEA KAXAOU KATYWKOU
PEAE BYAET ABA NMOCAEAOBATEABHO

NOAKAFOHEHHDIX HOPMAABHO 3AMKHY TbIX

KOHTAKTA.
Bs-a| | es-s as-c | | |
E-\ E- - Rl-n:\ﬂl-mz R3-m2
Ri=ml -ml R3-m|
R2-bl Ri=bl Rl-b
R3-bl R3-b2 R2-b2
[ B | | Rz—] Lt (%91.2 L3
|

NMOAYHUTCG CXEMA, 8 KOTOPOU FOPETb BYAET
AAMIOUKA TOAbKO TOMO YEAOBEKA, KOTOPbILI
MEPBDLIL HAXAA HA KHOMKY!




@ Yro Takoe BpemeHHas gnarpamMmma

HO UEM CAOXHEE

CTAHOBUTCAI CXEMA,

TEM TIXEAEE NMOHUMATD,
KAK UMEHHO OHA

PABOTAET..

@;

-
1))
-g::“.'."l .I .

%Wp@

S

T
,V")\

SN

J“Hm

Tbl NPAB.

MO2TOMY UCMOAb-
3YHOT TAK HA3bIBA-
EMYHO BPEMEHHYIO
AUACPAMMY, KO-
TOPAG OTOBPAXA-
ET 3ABUCUMOCTb CO-
CTOGHUG KAXAOro
u3s ycteoucte cu-
CTEMbI YNPABAEHUG
OT 8PEMEHLU,

UCNOAB3YHOT
CXEMY AAG
AYHWENO
MOHUMAHUG?.

HbIX YCTPOUCT8 O

U30BPAXAETCS

" BpemeHHa

1 HAA APYrOM C OBLIEL OCbtO 8PE-
MEHU. MEPEKAIOHEHUE YCTPOLCTBA

CMAAAMU FPAPUKA.

HA BPEMEHHOU AUATPAMME
no BEPTUKAALHOU OCU OTOBPA-
XAETCI COCTOSHUE, YCTPOLICTBA,
MO rOPU3OHTAALHOU OCU - BPE-
M3, BPEMEHHDIE AUAFPAMMbI PA3-

TOBPAXAIOT APYI

NMOADEMAMU U

Al Aguarpamma

HaMarHu4uBaHue 0BMOTKHU 06M

pa3MarHu4mMBaet

B8KAHOHEHUE
DAEKTPOMArHUT-
HbIX PEAE
U CUrHAAbHbIX
AAMIN U3OBPAXA-
ETC3 NOABEMOM
FPAPUKA.

0TKa

.Hoe pene

turHaanaa

Jlamma Bkntovaetcs FacHet

nammna

e

BknioyeHune
ycTtpoictea
o6o3HavaeTcs
moabeMoM
rpaguka




MOAYUAETCG, HUTO BPEMA
PABOTbI YCTPOUCTRA
U30BPAXAETCA
FPAPLKOM?

233.. HY..
8 OBUEM..

3AMbIKAHUE KOHTAKTOS,
HAMPUMEP 8 CAYHAE KHOMOHYHOrO
BbIKAFOHATEAG, USOBPAXAETCS
MOADEMOM MPAPUKA,

M3obpaxeHue paboTbl KOHTAKTOB
J KHorka Haxarta

I |

Pa3oMKHYT | 3aMKHYT I Pa3oMKHYT

BS—m
BhiKnoYyaTtenb C HOpMahbHO |
Pa30OMKHYThIMU KOHTAaKTaMu

3aMKHy‘l’ paBOMKHyT ‘ 3aMKHyT

_ v PUKCAUUU 8 HOBOM
MOCAE HAUAAA ABU MOANOXEHUU APO-

XEHUG KOHTAKTOS8
XOAUT HEKOTOPOE,
MNEPEKAFOHATEAG AO XOTb U OUEHb MA—

UX OKOHUATEABHOU AOE, BPEMS.
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A MOMEHTbI NEPEKAFOHEHUSG
3E1’co¥ Kgggﬂgﬁzﬁa HA FPAPUKE HAAO LU3OBPAXATL
OTPE30OK AUHUEU, HE NEPMNEHAUKYAGPHOLU |
BPEMEHL, Ocu 8PEMEHU, A PACNTOAOXEHHOU
MOA HEKOTOPbLIM YFAOM.

Marpamma BpeMeHU C Y4eTOM BpeMeHU MepeKsioyed

- Ha4ano Bo3BpalweHus
"KoHen B HeHTpanbHoe
LBUXEHUS cocTosiHue

Havano
ABUXEeHUd BpEMﬂ
3 TTepeKnioyeHus

KoHew,
BO3BpalLeHUS .
B HeWTpank
COCTOSIHUES

AAG MPUBEAEHUG
8 AEUCTBUE MHOMOHUCAEH-
HbIX MEXAHU3MOSR, YNnpPAg-
AGEMbBIX ABTOMATUHECKUMU
CUCTEMAMU, UACTO UCNOAb-
3YtOT CPABHUTEABHO MPOC-

TblE U HEAOPOIUE TPEX-
PA3HbIE ACUHXPOHHbLIE
ABUFATEAU, MUTAEMbIE TPEX-
PA3HLIM TOKOM.

TPEXPA3HbDILI?




TPEXPAZHOE HAMPIXEHLE MEPEAAETCS
Mo TPEM MPOBOAAM, 8 KAXAOM U3 KOTOPbIX
TEHET MEPEMEHHLIL TOK, CABUHYTHIL HA
TPETb MEPLUOAA (TO ECTb HA 10 FPAAYCOR)
OTHOCUTEABHO ABYX APYTLIX.

TPEXPA3HbIA
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PA3HBIE HANPAXEHUSG
U COOTBETCTBYIOWUE NMPOBOAA
OBO3HAUAIOT BYKBAMU R, S, T
uau L1, La, L3,

ECAU 9 HAUHY
8 AETAAGX B8CE
MMM, HTO-TO b OBDBICHITH, TO
9 HE MOHUMALO.., HAWE 3AHATUE
3ATGHETCS, NO3TOMY
MPOCTO AYMAU O
TPEXPA3HOM TOKE
KAK O HEM-TO, UTO
HACTO UCTOAb3YETCS
8 KAHECTEBE UCTOUHUKA
SAEKTPOSIHEPI UL,

XOPOWO!




Y TOrAA MPOAOAXUM. 8 CAYHUAE
ECAU KAEMMbI R, S, T TPEXSPA3HOrO
- ACLHXPOHHOIrO ABUIATEAG MOA-
KAFOHEHDI K KAEMMAM LCTOHHU- /
KA SAEKTPOSHEPIUU 8 NMOPIAKE
U, vV, W, 3TO HA3bIBAETCS NPa-
MbIM BPAWEHUEM.

A ECAU U3 TPEX AUHUL
SAEKTPUHECKOrO TOKA
ABE NMOMEHATL MECTAMU,
BPAWEHUE BYAET
OBPATHbBIM.

MOTOPA,

8 OBUEM,
ECAU NMOMEHITb
ABA NMPOBOAA,

TO U HAMNPABAEHUE

BPALWEHUG

ABUCATEASG

U3MEHUTCS.

8 CUCTEMAX YIPABAEHUG
UCMOAL3YHOT ABA PEAE, HTOEDI
MEHATb HAMPABAEHUE 8PAWEHUI

MEHGTb
HAMPABAEHUE?




8 CAYHAE NPaMoro 8 CAYUAE OBPATHOrO
BPAWEHUG AUHUU R, S, BPAWEHUG AUHUU R, S, T
T NOAKAHOHAKOTCG K MOAKAFOHAKOTCG K

KAEMMAM TPEXPA3ZHOMO TPEXPASHOMY PEAE
PEAE U, VU W CO CMEHOU MECTAMU

COOTBETCTBEHHO. KOHTAKTOB R U T.

ECAU CAYHALUHO MOAKAIOHUTL PEAE,
3AMUTAHHOE 8 NMPIMOM HAMPABAEHUU K
PEAE, PABOTAIOUWEMY 8 OBPATHYHO CTOPOHY,
MPOU3OUAET KOPOTKOE 3AMbBIKAHUE MEXAY
MPOBOAAMU ABYX PA3,

MO3TOMY OBI3ATEALHO
HAAO UCMOAb308ATb UEMb
BAOKUPOBKU, HTOBbI HU 8 KOEM
CAYHAE HE 3AAEUCTBOBATbL
OsA PEAE OAHOBPEMEHHO.

MOAYHAETCG, UENU
BAOKUPOBKU OHEHb 8AXHDI,
AAP




HA MPAKTUKE 8 CUCTEMAX YNpPAg-
AEHUGQ HACTO UCMOAB3YHOT-
€49 CNEUUAABHBIE CXEMbI, KOTO-
PLIE YMPABAGIOT TPEXPA3HLIMU
ACUHXPOHHbIMU ABUIFATEAG-
MU U APYFUMU MNOAOBHbIMU
YCTPOUCTBAMU,

CXEMbl CUCTEM
NOCAEAOBATEABHOIO
YMPABAEHUG COCTOGT

U3 ABYX HACTEL: HACTU,
8 KOTOPOU AUHUU R, S, T
TPEXPA3HOMO UCTOHHLUKA
MUTAHUG MNOAKAFOUAKOTCA
K KAEMMAM U, Vv, W
ABUFATEAG

U HACTU, 8 KOTOPOL,
COEBCTBEHHO,
NPOUCXOAUT

YNPABAEHUE, HAMPUMEP
MAMHUTHBIM NYCKATEAEM.

CunoBas uemnb

Mepeknio4atens,  Tlepeknio4atens,
BKNOYaloWwmi OCTaHaBnUBalOLWUKU
aBuratenb paboty
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Cxema yrpasJieHUs




A HACTb, KOTOPAG
YMAPABAGET BKAOUE-
HUEM ABUIFATEAG, HA-
MPUMEP MAMHUTHDbIM

8 TAKUX CXEMAX
NPOBOAKA
KOTOPASQ UAET
OT UCTOUHUKA

Tpex?_oot\gloro MYCKATEAEM U CUr-
HAABHBIMU AAMAAMU
A ’
Kﬂﬁgggﬁgﬁc? KAK HA CXEME, - PA-

CUAOBOLl UEMbLHO. BOHEL AUHUEL,
UAU YFPABAGHO-

WEL CXEMOLL.

8CE
NOHAA!

HY AAAHO. A TEMEPL, ONUPAICH
HA 8CE HAWU 3HAHUG, AASAL
nONPOBYEM COEBPATb HA NMPAKTUKE
HECAOXHYHO BIKKTPUHECKYI-O
CXEMY.

=l

HA MEPBbIL B3rA9A
MOXET MOKA3ATbCY,
HTO CXEMA CUCTEMbI YIPABAEHUG

HE NPEACTABAGET
HUKAKOU CAOXHOCTU.
HO HA CAMOM AEAE,
KOrAA Tbl HAHUHAEWD
COBUPATb CXEMY
‘8 XEAE3E, NOIGBAGOTCS

ArA.
CAOXHOCTU, MOCKOAbKY SHAULIT
PACTNOANOXEHLE KAEMM ’

U APYruxX 2AEMEHTOS HAAO
A CXEME U 8 PEAABHOCTU EbITb
CYWECTBEHHO SHUMATEAD -

OTAUHAETCS.




"W 3TO NPOCTAG SAEKTPUHECKAG
e el CXEMA, BKMOUAIOWAG 8 CEB
At SAEKTPOMAFHUTHOE PEAE
g ¢ CAMOEBAOKUPOBKOL,
' KOTOPOE BKAFOUAET KPACHYHO
CUMHAABHYO AAMMY.

HA 2TOT PA3 HAM
MOHAAOBUTCG 80T 2TO:

KHOMO4HbI
BhIKMO4atenb BS

KpacHas curHanbHas
namma RL

3neKkTpoMarHuTHoe
peneR

ABTOMATUYECKUA
BbIKMO4YaTenb

Ckonkko
nmotpebyetcs

e TIpoBORA:-------nvnen-




v
nPamMO KAK A TEMEPb BO3bMEM OALH

8 KYAUHAPHDIX EbIKAFOHATEAD"... WYUY!
NEPEAAHAX!

PA3 Tbl COBPAACE U MEPE-
CTAA OTBAEKATbLCS...
OBE3O0NACUM AUHUKO MNUTAHUG
ABTOMATUHECKUM EbIKATOHATE-
AEM, HA CAYHAU ECAU 8 HA-
WEU CXEME NMPOU3OUAET

KOPOTKOE ,3AMbIKA-

HAMPIXXEHUE
MUTAHUSG
NOAKAFOHAETCG
K KAEMMAM L1 U La.

MOAKAHOHUM MPOBOA
K KAEMME La..

8 CXEME
HET NPEAONPEAE-
AEHHOrO MOPIAKA CEOPA
SAEKTPOMPOBOAKU,
HO NOAKAIOHATL NPOBO-
AA OT UCTOHHUKA
HAMPAXEHUG K KAEM-
ME L@ CAEAYET TOABKO
MOCAE TOrO, KAK BYAET
COBPAHA BUAKA, KOTO-
PYHO MOXHO BYAET
BOTKHYTb 8 PO3ETKY

i A

Al




A TENEPb HAAO NOACO-
EAUHUTb EIFO K 2AEKTPO-|
MAMHUTHOMY PEAE, TAK?

MNOAKAFOHU
K uenu A
SAEKTPOMArHUTHOE 3ATEM
PEAE HEPE3 COEAUHU
KAEMMY AR... nPOBOAAMU
KAEMMY A2
U CUrHAAbHYHO
AAMITY.

SnexTponposofkKa: war 1

KHOTTO4HbIH 80T, 9 3AKOHHUA,
KneMMsl BblKNo4atenb
uctounmka | o | HopManbHo
Hampsxe- pPa3’oMKHYThIi
HUS KOHTaKT

3nekTpo-
MarHUTHO® — KneMMbl 06MOTKKH
pene R Y| 3MeKTPOMarHUuT-

HOrO pene

CurHaneHas
namrma;

VY MNOACOEAUHU AEBYHO Y A 3ATEM NOAKAIO-
KAEMMY KHOMOHHOrO  HU ErO XE K 2AEKTPO-

K KAEMME UCTOYHUKA  BEPXHELI KAEMME HOP-
SAEKTPOSHEP-

BbIKAFOHATEAG MACHUTHOMY PEAE: K

MAABHO PA3OMKHY-
TOro KgI'R'AKTA
-M1.

ruu L.




HAKOHELL, MOACOEAUHU
80T TAK? BEPXHIOIO KAEMMY HOP-
P2 MAAGHO PA3OMKHYTOrO
(/1% KOHTAKTA R-M1 KOPOTKUM
z MPOBOAKOM K BEPXHEL
KAEMME HOPMAAGHO PA-
30MKHYTOrO KOH-
TAKTA R-M3.

KHOTIOYHbIW BbIKMIOYaTeNb
HopMankHO pa3oMKHY Thlit
KOHTaKT

TAK HOPMAABHO?

CurHaneHasa
namma

dnekTponpoBoAaKa:
war 2

- KneMMbl UCTOYHUKA

KneMmbl
KaTylWwKu pene

)NIeKTPOMarHuT- =)

ioe pene R Rk =




3ATEM NOAKAHOHAEM MPABYHO KAEMMY
KHOMOUHOrO B8bIKAFOHATEAG K KAEMME
Al 2AEKTPOMACHUTHOrO PEAE. @

A MOCAE 3TOrO MOAKAFOHAEM
KAEMMY Al K HUXHEU KAEMME
HOPMAABHO PASOMKHYTOIO

KOHTAKTA R-MI, @

z 9&?’*@, 8OT TAK, AAP

HY U HAKOHEU, ECAU MOAKAIOHUTDL
HUDKHIOIO KAEMMY HOPMAABHO
PA3OMKHYTOIO KOHTAKTA
SAEKTPOMAMHUTHOMO PEAE R-MQ
K AEBOU KAEMME CUrHAAbHOU
AAMIbI, SAEKTPUHECKASQ CXEMA BYAET

3ABEPIWEHA.

@ LA

DneKTpoONpoBoOAKa: war 3

KOHTaKT
KneMMbl UCTOYHUKA

CurHaneHas
3MNeKTPO3Hepruu namma
L@
L2I®
| A2
KneMMel

3neKTpoMarHuT-
Hoe pene R

KHOTTOYHbIN BLIKAOYaTENb
HopMankHO pa3oMKHY Thlit

MOAYHUAOCH!

KaTyWKu pene




TAK, A TENMEPb MNOAKAHOHU
HAW UCTOHHUK 2HEPrUU
K PO3ETKE. AAG YAOBCTBA

BOCMNOAb3YEMCS
YAAUHUTEAEM.

MNOHEMY

Bbl TEGE g MOEXAAU,
HE HAXATb BKAHOHAEM/!
HA KHOMKY? 3

OHA 3ArOPEAACH!

AeticTau-
TEAbHO!




Tbl CO3AAA MbITASCH COBPATL
MO3APABAGHO! PAEOTAIOWYO HA MPAKTUKE SAEKT-
SAEKTPUHECKYIO PLLECKYIO CXEMY,

UENb/ AHOBOU HEAOBEK

MOXET 3AMYTATbCS,
NOTOMY HTO PAC-
NOAOXEHUE KAEMM
U OCTAAbHbDIX AETA-
AEU PABAULAETCY..

-----

MO2TOMY HYXHO UCNOAb308ATb
HEBOADWUE YAOSKU, HAMPLUMEP |
8 TEX MECTAX, FAE 2AEKTPUHECKUL
NPOBOA MPOXOAUT MUMO
KAEMMbI, USMEHATb HAMPABAEHUE
nPOBOAKU U MOACOEAUHATD
EE K BALKAUWEL KAEMME.

V' MOrYT BbITb AGE SAEKT- V i RAEM
HAMPU-  PLLECKUE LEML: 8 OAHOU  mA Lorcoma e o
MEP... KAEMMA UCTOHHLIKA 2AEKT- SHEPrUU LY NOACOEAU-
POSHEPILIL LR NOAKAIOHE- HERR K NPABOL KAEMME

HA K KAEMME AQ 2AEKTPOMA- cLIrHAABHOU AA MMbl, A TA, /
HUTHOrO PEAE, A A3, 8 CBOIO g cgOtO0 OHEPEAb, NOA- AR
OHEPEAD, MOAKMOMEHA | KALOHEHA K KAEMME A2

K MPABOLI KAEMME CLIr- * KAEMME




8 TAKOM V' AUWHUL NPOBOA BYAET LICMIOAL30BATLCS
CAYUAE TOABKO HA YHACTKE OT KAEMMbI PEAE A
U NPABOLI KAEMMbI CLUFHAABHOU AAMMbI,

v
o eae & 3Asucumoctu MOXET MEHATbCS

OT TOrOo, AAUHA SAEKTPUUECKO-
KAK Mbl MOAKAOHUM o neOROAA. U MPO-

ycTPOUCTBA BOAKA MOXET CTATb
APYF K APYTY, KYAA 3AMYTAHHEE!

MPOKAA AbIBATL Y
SAEKTPONPOBOAKY OAHAKO PACNOAOXEHUG
AOBOAbBHO NMPOCTO - nPUsOPOB HA CXEME
AOCTATOHUHO U 8 PEAADHOCTU OTAUHAKOTCS,
CMOTPETb HA CXEMY U 3TO HEOBXOAUMO AEPXKATb

CUCTEMbI YMNPABAEHUG 8 YME, NOKA Tbl PABOTAELWD.

U nogTOPATL EE.

LTI

i

A




MpocTtenwasn cucrema
ynpaBneHusa nuprTom

HY U 8 3AKAIOYEHLUIE
AABAU HEMHOIO
norogoPUM O AUPTAX..

of
HAKOHEU-
TO!

9 BYAY OBbACHATL
HA MPUMEPE
MPOCTELIWErO AUPTA
BCETO HA ABA
STAXA.

80T KAK YCTPOEH
TAKOU AUSPT:

TexHuYeckoe

TToMeLleHune
A I liBuratenb
Briok yrrpaBneHus
3tax2
- KHOTTO4HbIV
PR
TTpoTMBOBEC - l BblKN0YaTenb
e BS2
R
- KOHLeBOii BbIKNioYaTens
BTOpOroartaxalS2
" 3rax1
~-KOHLeBO# BhIKNio4Yatenk
IepBoro ataxaLSi Ka- KHOTTO4HbINA
A Bu- BbIKNOYaTenb
g Ha BS1

8 OCHOBE AEXAT OAHU

A HAW AUPT U TE XE MPUHULIMD.
YCTPOEH AAgAU HA STOM XE
TAK XEP MPLUMEPE 9 BKPATUE

OBDICHIO, KAK PABOTAET
MOCAEAOBATEALHOE
YMPABAEHUE AUPTOM.




HAMPLIMEP,
KOTAA KABUHA
HAXOAUTCG HA BTOPOM

STAXE U KTO-TO |
HAMUMAET HA KHOMOHHbIL]
MEPEKAIOHATEAD 8S1,

s ABLFATEAb BKAFOHAETCS
Ka- U OMYCKAET KABLHY

Bu- 8HU3,

Ls2 |

omyc-
Kaetcs

O

KOTAA KASUHA
/  AOCTUrAET MePeoro
3TAXA, KOHUEEOU!
BbIKAOHATEAD LS1
ONMPEAEAGET 3TO
U OCTAHABALGAET
ABUFATEN.

LS1

ECAU TEBSG MOCAYWATD,
BbIXOAUT, UTO AUSPT
HEOXUAAHHO MPOCTO
YCTPOEH!




ECAU U30OEBPA3UTDL
MPUHULUIMNUAABHYHO CXEMY

CUCTEMbI YNPABAEHUG AUPTOM,
AOAYHUTCG HTO-TO 8POAE

2T0ro:

XMM... ACA... 2TU SAEKTPUHECKUE
CXEMbI KAXYTCG OHEHDL
CAOXHbIMU...

XAX U 8 KABUHE
3AKPDITOL...

XOAUMA HEBEPO-
aTHO NOAPOEBHAG CXE-

MA NMOCAEAOBATEABHOMO
YNPABAEHUG.

ECTb PA3HBIE
8AOBAROK OrPAHULEHLG, “"HE%L%S"'

K 2TOMY HAMPLUMEP: ABL- nohECEL W
HACTOGWLIL O o HA BbIEPAHHBIL]
AUSPT HE TAKOU MLTEES TON 3TAX AGUMATEAb

nPOCTOU. KO 8 TOM CAY- AUSPTA
CEPACHIBAA
UAE, ECAU ABEPU Cooacoien
HA BCEX 3TA-




v

BbIXOAUT, UTO 9 8CE
EWE HE CMOlY
MOUYUHUTb AUSPT?

nPABAA?!

3
AA... HECTHO rogoeq,
HEMNPOPECCUOHAA 8O-
OBUE HE CMOXET PA-

308BPATLCI C BAOKOM
YAPABAEHUG AUSPTA,

HO...
KAK XE TAK..

HO Mbl MOXEM
8blI38ATb
PABOTHUKA
TEXOBCAY XUBAHUG,
U OH noduHuTt
AUPT!

MOCAE TOrO KAK
MOYUHAT AUSPT.., 9 XOUY...
Xo4y B8MECTE C TOsOU
CXOAUTb HAPYXY...

cnacuso!

O... OBG3ATEABHO
CXOAUM!




HO ECAU Tbl 3HAAA,
HTO HEMPOPECCUO-
HAAY HUKOFAA HE
AOHUHUTDb AUSPT, NO-
HEMY XE Tbl NPO-
AOAXANA MEHG
YUUTb?

MOKA : ! “
9 PACCKA3bLIBANA \
TEEE MPO
NOCAEAOBATEALHOE i\ |
YMPABAEHLIE, , BN
Tbl KO MHE
MPUXOALA.

U BOBCE HE TAK!
004, ECAU bl Tbl BbIAA 3A,
g ebl NIPOCTO TAK K TEBE
MPUXOAUA!

XE-XE-XE...

Crnacuso.

HET, HET, UTO Tbl/
32TO TEBE OMPOMHOE
CnACUEBO.

. MHE HPABUAOCH
— : CAYWATb TEOU YPOKL,
: oog!

. il




XE-XE-XE..,
Tol CHOBA HA3BAA AAA, BOT KAK!
MEHa 004...

< A MEHG 308YT
MPEKPACHDIM

MEHG 308YT LUMEHEM:
MOPU XUKUKO. OHCOUY KAU/

=33 ==
=
=
=2
= KAU...
@ MUAAG XUKUKO!
/’-_::-’-_'f:"_ /
:2)/ /
== N

Tol.. Tl HA3BAA
MEHS MUAOLIP..

HEAb34 BbINO?




FAABA © NOABEAEHHUE UTOrOB

0 OCHOBHble npuHUMnbl U BpeéMeHHble AnarpamMmmbl

B SHCKTPI/I‘{CCKO]‘/'I cxeMme, COCTOHIJ.IGI‘/'I 13 KHOIIOYHOTO BBIK/IIOYATENIsI M CUTHAJIBHONM JTaMIIBI,
I/I306pa)KeHHOI‘/'I Ha cxeMme 6.1, IIpY HAOKaTUM Ha KHOIIKY BK/II0O9a€TCA JIAMIIOYKa, a €C/IN OTITYCTUTD
KHOIIKY — BBIK/TIO9A€TCA.

/}

E-\

BS

Cxema 6.1. KHonouHvlil 8bikt0uamensd U cueHAIbHAS 1AMNA

3areM 106aBUM B CXeMY 9/IEKTPOMATHUTHOE PeJie, KaK Ha cxeMe 6.2: KOHTaKThl KHOIIOYHOTO BbI-
KJII0OYaTeIs IOK/TI0YeHbl IIapasIelIbHO HOPMa/IbHO Pa30MKHYTBIM KOHTAKTaM 37IeKTPOMarHITHO-
ro peste. B TaKoit Ljeny py Ha>kaTyy Ha KHOIIKY perie BKII0YAeTCs, ¥ TOK TedeT 4epes3 KaTyILIKy pere
yepes3 KOHTAKT R-ml, 11 gake ec/ii OTITYCTUTD KHOIIKY, Pe/ie OCTAHETCA BO BK/IIOUEHHOM COCTOSTHUML.

| #
B\ \ |RmI \| Rm2
BS
3neKTpUYecKui
. TOK
3118KTpM‘~IECKMM
TOK
R -
v v

Cxema 6.2. Cxema ¢ camob610KUposKoti




ITomo6HbIe cXeMbl, KOTOpPbIe YIEeP>KMBAIOTCA B IEPEKTI0YeHHOM COCTOSHUM 3a CYeT COOCTBEH-
HBIX KOHTaKTOB, Ha3bIBAIOTCSA CXeMaMIU C caMOOIOKMPOBKON. Takue cXeMBl SABIAIOTCA OYEHb
Ba>KHBIMU COCTAB/IAOMIVIMYU CUCTEM yIIPaB/Ie€HN, IOCKONbKY OHM MO3BONAIOT MEPENTU OT Pyd-
HOTO YIIPaB/IEHN A K aBTOMaTU4YECKOMY.

Yro6bl BepHYTD Llelb, IepelIefIIyI0 B PEXXUM caMOOTOKUPOBKM, B MICXOZHOE COCTOSHME, He-
00X0f MO IIpepBaTh TOK, KOTOPBIII HaMarHn4yuBaet pene. Hampumep, eciu f06aBUTD ellle OAVH
KHOIIOYHBIII BBIK/II0YATeNb, C [IOMOILIBIO €T0 HOPMaIbHO 3aMKHYTOTO KOHTAaKTa MOXKHO OyZieT OT-
KIIIOYNTD STIEKTPOMAarHUTHOE pejie ¥ BEPHYTh CUCTeMY B ICXofgHOe coctosgnue. Ha cxeme 6.3 HOp-
MaJIbHO 3aMKHYTBIl KOHTAKT M300pakeH IOK/II0YeHHBIM K JITHUY 9TeKTPOIUTAHMN A, OFHAKO ec-
I PAacTIONIOKUTD €T0 MOJ, KaTYIIKOM perte, cxeMa 6yeT paboTaTh TOYHO TaK XKe.

e

OTknioYeHUe caMoBrNOKUPOBKH

P
N~
/ .
. E=X R-m1 R-m2

HopManbHo 3aMKHY Thil

KOHTaKT KHOTIOYHOT O S

BLIKMIOYATENs

R L

Cxema 6.3. OmxnioueHue camoO10KUPOBKU yenu

Ecnu B IBYX B3aMMOCBS3aHHBIX CXeMaX C CaMOOJIOKMPOBKOIL JOOABUTD 110 HOPMaJIbHO 3aM-
KHYTOMY KOHTaKTy peie A mepep peine b 1 Ha060poT, TO TOra CMOXKET BK/IIOUUTHCS TONBKO TO
pesie, KHOIIOYHBII BBIK/TIOYATEh KOTOPOTO OBII HAXKAT IEPBBIM, a Pejle, KHOMOYHBIN BBIK/IIOYA-
TeJIb KOTOPOTo ObLII Ha>KaT BO BTOPYIO OYepefb, He BKIOUNTCA. IlogoOHbIe Lien, KOTOpble 0CTa-
HaB/IMBAIOT PabOTY PYIUX Llene, Ha3bIBAIOT LIeIAMYU OJTOKMPOBKIL.

Takyue cxeMbl MCHONB3YIOTCA B TeX ClydasX, KOTJZa OJHOBpeMeHHas paboTa HeCKOJIb-
KX MeXaHU3MOB, B3aMMOJE/ICTBYIOIMX PYT C APYTrOM, BBI3OBET HEYHOOCTBA MM HEMCIIpaB-
HOCTh. [lo-aHIIMITCKM TakKue Ienu HasbIBaloTca «interlock circuit», mam «cxeMbl B3aMMHOI
OTIOKMPOBKID».




p A

BS-A /vl /VV BS-B| | \ /.|
m Rl-%ﬁ R2-m1 R1-m2 \ R2-m2
v N

@
iR] R2 L1 L2

Liert 6NOKUPOBKK, KOTOpas He TTO3BONSET BKIMIOYUTLCS OQHOBPEMeHHO pene R14 R2
[lecTBME 1: HAXKMMAeTCH KHOTIOYHbIW BbikNnio4yatenb BS-A

[leicTBMe 2: BKNIOYAETCH 3NeKTPOMarHUTHoe pene R1

JleiAcTBMe 3: 3aMbIKaeTCA KOHTAKT R1-m1, M pene R1TepexoauT B pexum
CaMobnoKUMPOBKU. 3aMbiKaeTCs KOHTaKT R1-m2, 3aropaeTcs CUrHanbHasa namma L1,
pa3MblKaeTcs KOHTaKT R1-b. B 3TOM COCTOSIHUM CXEMbI, AaXKe eCriM HaXkath Ha
KHOTIOYHKIV BbikNio4Yatens BS-B, anekTpoMarHMTHoe pene R2 He BKMIYUTCS.

Cxema 6.4. Cxema 63aumHoil 6710KUPOBKU

B pabote cucreM 1oc/eqOBaTeIbHOTO YIIpaBAeHNA OOBIYHO pasIMYHble YCTPOJICTBA HAYMHA-
I0T paboTy B pa3HOe BpeMsI, B COOTBETCTBUIM C AITOPUTMOM paboThI cxeMbl. Ec/ii 0TO6pasuThb 3TOT
mpoliecc B Bujie rpadMka, HOMYINTCA TaK Ha3blBaeMasl «BpPeMeHHas IyuarpaMMay, A Ha KOTO-
PYI0, MO)KHO HaIJIALHO IIPEACTAaBUTb PabOTY Ka>KIOTO U3 YCTPOVICTB U MX CBA3M MEXJy COOOIL.

Ha BpeMeHHBIX AMarpaMMax oCb BpeMeHU FOPM30HTa/IbHA, a BK/IIOYEHME YCTPOIICTBa N306pa-
»KaeTcs B BUJe MOJbeMa COOTBETCTBYIomel eMy nuHuM. Ha cxeme 6.5 nsobpakeHa cxema, B KO-
TOPOJi IPY Ha>KaTUM Ha KHOIIOYHDII BRIK/IIOYATENIb 37IeKTPOMAarHUTHOE Pejle MEPEXOAUT B PEXKUM
CaMOOIOKMPOBKI M 3aTOPAeTCA CUTHANbHAsA JIaMIIa, COOTBETCTBYIONIAsA BPeMEHHas AMarpaMma
usobparkeHa Ha cxeMme 6.6.

STP-BS

1
(NN

B Rm1  \ Rm2
BS

Cxema 6.5. Cxema ¢ camo670Kupo6Koil, 6KII0UAIOULAL CULHATIOHYI0 TTAMNY




Haxatue

!

KHOTTO4HKIW BhiKNo4atens STP-BS.
HopMankHo 3aMKHY Thlif KOHTaKT

(=

]
1
Haxatue i
i
]
_I i
KHOTIO4HKIN BLIKMO4atenb BS i
HopManbHo pa3soMKHY Tl KOHTAKT ! :
1 1
BknioveHue | | Bbikno4yeHue
i Vg
3neKkTpoMarHUTHoe pene R
JlaMmia : : Nawmma
BKNio4aeTcs | | BbIKMIOYaeTcs
1 1
\‘l |/
CurHanbHag namma L

Bpems -

TTpU HaXKaTUK Ha KHOTTOYHKIA BLIKNOYatens BS pene R Bkniovaetcs,

M 3a)KUraeTcs CUrHanbHas naMmaL.

TTPU HAXXaTUK Ha KHOTTOUHKIi BiKNoYatens STP-BS Tepe3arpysku
3NeKTpoMarHUTHoe perne R 0TKNO4YaeTcs, U CUrHanbHas naMmna L racHer.

Cxema 6.6. BpemenHas ouazpamma pabomul cxemvl ¢ cAmoO10KUPOBKOT

VI3MeHeHe [OIOXKeHsI KOHTAKTOB [EPEK/TI0YaTe/Isi U 37IeKTPOMAarHIUTHOTO pere TpebyeT He-
60/IBIIOr0, HO BIIO/IHE 3aMETHOTO BpeMeHM. B cIydae eciy 3TOT He3HAYMTENbHbII OTPE3OK Bpe-
MeH! HeoOXOMMO 0TOOPa3UTh Ha BpeMEHHOII A1arpaMme, IIOgbeM U Cliaf rpaduka COCTOSHMS
YCTPOIICTBA M300paskar0TCsl IMHIEN, MR He TTOf| IPSMBIM YITIOM, a C HeGO/IbIINM HAK/IOHOM.




OKOH4YaHue Ha4ano Bo3BpalieHusd

ABUXEHUS B UCXOOHOe TTono>XeHue
Hauano
LBUXEHUS l i OKOH4aHue
HopMankHo \/l f\/ BO3BpalLeHus
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i - !
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namma KOHTaKT ! P!
i i Namna
c i 11 BhIKNio4aetcs
UrHanebHasa | | Lol
namra : :'\ JNamma - :/
i BKnovaetcsa D

B CBSAI3U C TEM, 4TO HOPMaribHO Pa30OMKHY Thid KOHTAKT TTepeknoYaeTcs
C 3a0epXKOoW, CUTHaNLHas namra BKM4YaeTCs U BLIKNIOYAeTCSA C HEKOTOPbIM
3ama3fbliBaHUeM.

Cxema 6.7. Bpemsa nepexnoueHus

@ Cxembi c Taiimepamm

Ha cxeme 6.8 nzobpaxeHa cxema ¢ 3aJep>KKOil BKIIOUEHI S, MCIONb3YIOI[asl 9/IEKTPOMAr-
HIUTHOE pesne 1 TaliMepsl. IIpn Ha)KaTuy Ha KHOIIOYHBIN BBIK/IOYATeNb BS anmekTpoMaruut-
HOE€ peJie IIePEXOfUT B PEXXUM CaMOOIOKIMPOBKIL, B TO )K€ BpeMsi HauMHaeTCs pabora TaimMe-
pa. Yepes 3ajjaHHbI IPOMEXYTOK BPEMEHM HOPMaJTbHO Pa3OMKHYTble KOHTAKTHI TaliMepa
3aMBIKAIOTCS, ¥ BKIIOYAETCA CUTHAAbHAA TaMIIa.

KoHTaKT 3aMblKaeTcs 1o TTpOoLecTBUU

3aflaHHOr0 BPEMEHU \
3nektpu-| \ | Taiimep
-¥|HECKHIA TOK
E-\ r_) R @ TLR
BS HopMarnkHo
INeKTpU- Pa3oMKHY Thlit
Yeckui ToK KOHTaKT
| lr |l | TLR QL
I v v l \ v

\

Cxema 6.8. Cxema c maiimepom 3a0epiKu 6KII0UeHUS

Taimep
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: i
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Puc. 6.9. Bpemennas ouazpamma pabomul cxemvl ¢ 3a0ePHKOL KIIOUEHUS

@ Cxema c nocnepoBaTenbHbIM BKNIOYEHWEM

B cxeme, n3o06pakeHHOIT Ha puc. 6.10, UCIIONB3YIOTCS TP YCTPOIICTBA C CaMOOIOKIPOBKOIL, 1
BK/II0YEHNE YCTPOIICTB BO3MOXKHO TO/IBKO IIPY HAa>KaTUM KHOIIOK B OIIpeJie/IeHHOM nopsifke: A, B,
C. Takme cxeMbl Ha3bIBAIOTCA CXeMaMM C IIOCTIEOBATEIbHBIM BK/IIOUYEHMEM, ¥ OHM UCIIONIb3YIOT-
Cs1 B TeX CIy4asX, KOrjfa HeoOX0AMMO TIOAK/TI0OYaTh Pa3HOOOpasHble yCTPOIICTBA B 3apaHee Mpefio-
npefie/IeHHOM IIOpSAZIKeE.

STP-BS

£\ \m o\ \’R2 e\ ‘RS
BS-A BS-B BS-C

R1 R2 E,:l R3

Llertb c caMo6noKUpoBKoiA R1  Llerb c caMo6nokupoBkoit R2  Llemb c caMo6noKMpoBKoi R3
Jencteue 1 Jencteue 2 Jencteue 3

Cxema 6.10. Cxema ¢ nocnedo8amenvHuiM 8KAI0UEHUEM
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HopMankHo 2 \
3aMKHYThIA KOHTaKT
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BS-B
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Jenctaue 1: TIpM HaXXaTUKU Ha KHOTIO4HbIKA BhiKNo4Yatenk BS-B pene R2 He Bkno4aetcs
Jeicteue 2: TIpU HaXKaTMKU Ha KHOTTOYHLIW BbiKMoYaTens BS-C pene R3 He BKnio4aetcs
Jeiicteue 3: TIpy HaXkaTU1 Ha KHOTIOYHKIN BeIKNiovatenk BS-A pene R1nepexoaut
B pe>xuvM CaMoB6noKUPOBKK
Jeicteue 4: TIpU HaXKaTMK Ha KHOTTOYHLIW BeIKMoYaTens BS-C pene R3 He BKnio4aetcs
Jeiicteue 5: TTpK HaXXaTUM Ha KHOTIOYHKIW BhiKniovatenk BS-B pene R2 mepexoaut
B peXu1M caMoBrnoKMpoOBKHU
Jeicteue 6: TIpM Ha>XXaTUKU Ha KHOTIOYHKIW BeIkNoYatenk BS-C pene R3 mepexoaut
B Pe>XXUM CaM0o6noKUPOBKU
Jenctaue 7: TTpKM HAXKATUM Ha KHOTIOYHbLINA Bhiknioyatens STP-BS Bce pene
Teperpy>aroTcs

Cxema 6.11. Bpemennas ouazpamma pabomol cxemol ¢ NOC/IE008aMENbHbIM BKTIOUEHUEM




@ Cxema 3aWUTHOrO OTKIOYEH A ABUraTeNA

CucreMbl aBTOMATIMYECKOTO YIIPAaBICHNUA C 37IeKTPOMAaTHUTHBIMY PeJie YacTO MCIOIb3YIOTCA
I/ YIpaBAeHUN 3/IeKTPOABUTaTeIAMI. B cxeMe ynipaBieHns gBuratesieM UCIOIb3yeTCs yIIpaB-
AsAIoLIee YCTPOJCTBO 110 Ha3BaHMEeM MaTHUTHBIN IyCKaTeIb. DTO CHelMalbHOe perle, COCTosAIIee
U3 9IeKTPOMAaTHUTHOTO KOHTAKTOPa I TepMoperie (TEIIOBOE pejie eperpysKit), OTKII0YAIONIETo
3alMIaeMYIo 37IeKTPMUYECKYIO Liellb B Cy4ae Ieperpys3ku. Tepmopere — 3T0 yCTpOICTBO, B KOTO-
POM IIpM TIOBBILIEHHOM TOKe Yepe3 0OMOTKY JIBUTATeIs MOJ] BO3[EIICTBIEM 9leKTPUUECKOTO TOKa
HarpeBaeTcs 6MMeTanIM4YecKas IJIACTUHA M TIPUBOJUT B HEIICTBME KOHTAKTbI aBapPUITHOTO BbI-
Kito4aress. [Toce TOro Kak KOHTaKThbI ObIIM PA3OMKHYTBI, X HaZlo BEPHYTDb B UCXOJHOE COCTOsI-
HIe BPY4YHYIO, I0C/Ie YCTPaHeHN A HeMCIIPABHOCTY ABUTATeIA.

HopmasnbHO 3aMKHYTble KOHTaKTbI TEPMOpeJie MCIIOIb3YIOTCS AJIs TOTO, YTOOBI IpepBaTh pa-
60Ty yCTpOIICTBA, @ HOPMA/IBHO PAa30MKHYTbIE — YTOOBI 3a)KUTAaTh CUTHAIBHYIO JIAMITY, COOOIIa-
IOLIYIO O HEYICIIPABHOCTH M, T. [I.

KoHTtakTop

MexaHu3M, COCTOAWMN

13 311IeKTPOMarHUTHOr O
KOHTaKTopa 1 TepMopene,
Ha3biBaeTCs MarHUTHbIM
myckateneM.

TepMopene

Cxema 6.12. MaznummubLil nyckamens

Harpesaromuiica sneMeHT KoHTaKTHI

HopMaano paSOMKHyTbIIZ KOHTAaKT HopMaano 3aMKHYTbII7I KOHTAaKT

Cxema 6.13. YenosHoe 0603Hauerue mepmoperne




Ha puc. 6.14 nso6paskeHa cxeMa, B KOTOPOJI C HOMOIIIbIO MATHUTHOTO ITyCKAaTe/IsA BKIIIOYAETCs
U BBIK/TIOUaeTCA Tpex(asHbIll aCMHXPOHHBIN JBUTaTeNb. JleBas 4acTh, BKIIOUAIOI[asA B cebs Mc-
TOYHUK Tpex(asHOTO HaNPsHKEHMA U TpeX]asHBIl aCMHXPOHHBI IBUIATe/lb, HA3bIBACTCSA «CHU-
JIOBOJ 4aCTbIO», @ IpaBasl YacTh, yIPaBIAIONasd MATHUTHBIM ITyCKaTe/leM I OCTa/IbHBIMU YCTPOIi-
CTBaMI, Ha3bIBAETCA «CXEMOII YIIPaBIEHUA», WU «CTabOTOYHOI JaCThIO».
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acuhxporksiit |\ 1 | | Bb:jlinIO‘-laTenﬂ paGoThl: 3eneHas
nBuratens : KpacHas
e
| CxeMa yTipaBneHus
|
|

MC: 3aWMTHKIA BLIKNIOYaTENb
MCCB: MarHuTHbI Tyckatenb
THR: TepMopene

Cxema 6.14. Cxema 3auumol 371eKmpo0suamess

B aT0i1 cXeMe Ipy Ha>kaTuM Ha OCHOBHOI BKioyarenb ST-BS samuTHbIi BbiKTI04aTens MC me-
PEXOINT B peXXMUM CaMOOTIOKIMPOBKI, ABUTATENb 3aITyCKAETCs, 3aTOPAETCs CUTHA/IbHAS JTAMIIa, C0006-
Iaolast o paboTe ABUTATENI, U TACHET CUTHA/IbHASI JTAMIIA, COOOMIAOIAsi 00 OCTaHOBKE IBUTATENIA.
ITpy Ha)kaTVM HA OCTAHABIMBAIOLINIT PabOTY KHOMOYHBII BhIK/TI04aTenb STP-BS Teyenne Toka B 3a-
IIMTHOM BBIK/II0YaTe/le MpeKpalljaeTCs, M IBUraTe/lb OCTaHaBIMBaeTcsA. Eciy ke iBUraTe/lb HAYHET
paboTaTh C HOBBIIIEHHOI HATPY3KOIL, IPEIOLIUIICS 97IEMEHT TepPMOperie HarpeeT 6MMeTaINnIecKyo
HIPY>XMHY, HOPMa/IbHO 3aMKHYTBIi KOHTAKT TePMOpeie Pa30MKHETCs, U CUCTeMA OY/IeT OTK/TIOYeHa.




OCHOBHOM BKNioYaTenb \
STP-BS

Boiknovatens ST-BS _l
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Cxema 6.15. BpemenHas ouazpamma pabomul cxembvl 3au4UmMHO20 OMKAOUEHUS 08UAMENS

TTpu Meperpy3ke Harpesatenb
TepMopene HarpeBaet
———b Y BUMETanNMYecKyto MNacTUHY,
THR HOpMarnbHO 3aMKHY Thl#
THR-b KOHTaKT pa3Mbikaetcs,
U VI w 06MOTKa MarHUTHOrO
Tyckatens oTknio4aetcs,
M pBuUrartens
oCTaHaBNMUBaeTCH.

TpexdasHblit
ACUMHXPOHHbIN
pBUratens

Cxema 6.16. Paboma mepmopene




3ATEM YEPE3 HEAEAKO
MPUWEA PABOHUL
U MOHUHUA AUCPT,

)
l"IOEXA/\u?




Tbl 8
NOPIAKE?

' eHeuJHuu %

i

HAW AOM
HA3bIBAETCSG
“HAAEXAA",

g YXE MHOrO AET KAK
YTPATUAA AtOBYHO HAAEXKAY.. HO...




OKA3bIBAETCY,
TAK
YAUBUTEAbHO..,

OHA BblAA
COBCEM BAU3KO.

1 IR | it
ATA, CHAPY XU MOAHbBIM- . il | XE-XE,

MOAHO HAAEXAbI! M | MOXAAYLI,
y ==
g ey P = —
— 23888880 e

U KYAA Mbl
MOUAEM?

MOXET, CXOAUM
8 XUHArowo?

o!
OTAUHHAG UAESG!




TIPEAMETHBIM YKA3ATENDb

TepMuHbI Ha aHIMNNCKOM

AC. 30
Alternating Current................. 30
Cxema AND ...... 125, 131, 139, 144, 146
Tabnuua nctuaHOCTU cxeMbl AND. . . 125
ANSI ... 130, 143
arbeit ... 23
KoHTakTTMIaa.........covvennn... 23
break contact .................... 24,32
BS . 96, 106
Button Switch................... 96, 106
Konrakr tumab..................... 24
DOTOPE3NCTOP .+ v e v eeveeeeeeeannn 28
change—over contact .............. 25,32
COM .. 33
common terminal ................... 33
KoHTakTTMIIAC . .....covvinennn... 25
DC . 30
DirectCurrent ...................... 30
I-perynmarop ...l 54
JEMMA . ... 106
Crangapt JEM................. 106, 108
JIS o 23,28
makecontact ....................... 32
MC .. 193
CxeMaNAND.................. 141, 146
normally closed contact.............. 33
normally open contact ............... 32
CxemaNOR ................... 141, 147
CxeMaNOT ................... 129, 140
Tabnuna nctuasoctu cxembl NOT . .. 129
on-offcontrol....................... 53
CxemaOR......... 126, 131, 139, 144, 147
Tabnuna ncruasoctu cxembl OR. . . .. 127
parachuteeffect ..................... 70
PID-perymarop ............oooooun.. 55
Pl-perynarop....................... 54
ST o 106
Start ... 106
ST-BS ... 97, 106, 193

TepMuHbI Ha pyccKom

ABTOMaTHYeCKas CTUpajbHaA Ma-

1018785 C: 43,49
ABTOMaTHYECKOE

YOPaBIAEHME ... ......... 14, 15, 22, 28, 49
AMepUKaHCKUIT HalJMIOHA/IbHBI
MHCTUTYT CTAHJAPTOB . ... vvvennn 130
beckoHTaKTHBI MONTYyIPOBOAHNK . .. 123
bumeranmm............ ...l 22,28
bnokuposanHoe ynpasnenue ..... 43,51
bnokmpoBKa ...l 186
broxmpyrommit KOHTaKT ............. 59
BeprukanbHoe nzobpaxenue .. ..94, 105
BpemenHas guarpaMma......... 163, 187

BpeMeHHa}I ArarpamMma CXeMbl

C CAMOOIOKUPOBKOM ..o vvveennn.. 188
BpemeHHOe ynipaBneHue .......... 43,50
BoikmodaTenpb B IMTOM KOPIyCeE . ... .. 85
TopusoHTanbHOE M300paXkeHNe . . . .94, 105
HaTumMK . ..ooveie it it 78
IlaTYMK OCBEIeHHOCTH . . ... ... 15, 16, 29
IIBOMYHBITI KO .. vvovvvvennnn. 121, 138
JIBYXTO3MIIIOHHOE PETYIMPOBAHMKE . . .53
JIBYyXIO3UIMOHHBI

MIEPEKIOYATEND . . oo v v v 61,77
JuddepeHnnanbHbLL pEryaaTop . . . .. 55
JpobreHne CXeMBbL . ............ 100, 109
3akoHOMa . ... 19
3amyckaromuii paboTy KHOIIOY-

HBIV BBIK/TIOYATEND . oo ovvvvvee s 193
VIHTerpanbHbplil PECYAATOP .......... 54
VicnonHuTenbHOE yCTPOICTBO . . . . . . .. 80
VIcTOYHUK 37IEKTPUYECTBA ... ... ... .. 18
KHONOYHBIN BBIK/TIOYATEND ... ... 60, 185
KoMMyTauMoHHbIE allIIaparTsl . . ... ... 75
Konpgunmonep ...t 52

KOHTaKTHBI MPOBOJHUK . .......... 123



KOHTaKTBI ..........ccoviuiiinnnn. 21
KoHTpommpyomee ycTpOICTBO . . . . . .. 15
Kontyp

YOPaBAEHUA . . ... ... 7,17, 18, 30, 170, 193
KoH11eBOJI BBIK/TIOYATEND .. ....... 65,78
JIMdT oo 49,179
Jlorm4ecKas CXeMa ............. 122, 146
MarauToaneKTpu4ecKoe pene . . ... ... 67
MUHMaTIOPHBIN ITepeKII0YaTeNb
MTHOBEHHOTO JEVCTBUA .......... 64, 65
HopmanbHo 3aMKHYTBII

KOHTAKT ... ovvvenennnnnnnnn, 24, 32, 33
HopmanbHo pasoMKHYTHII

KOHTAKT . ..vvvvtnnnnnninnnnnnnnn 23,32
Hymepanma kmeMm ................ 109
Hymepanusa KOHTYpOB ......... 100, 109
O603HaueHN I KOHTAKTOB

KHOIIOYHOTO BBIK/IFOYATENS ... ....... 75
O603HaUeHN A IOTMYECKUX CXEM . . . .. 130
OOIIAA KIEMMA .« « o v oo e e veeee e 33
(©13)1167578:320:70 )1 (R 33
OnTO03/1eKTPOHHBIN

TIEPEKTIOYATENID . . oo oo v vvvvvnnnennns 79
OcraHaBnuBamoMmuit pabory

KHOIIOYHBIN BBIK/IIOYATENb . ... ... ... 193
OcTaTovYHOE PaccoracoBaHme .. ..... 54
IlepekUIHOM KOHTAKT .. ............. 33
IlepekuiHON MEPEKTIOYATEND . . ... ... 77
IlepexmodaOmuii KOHTaKT ....... 25,32
IlepeMeHHBII TOK .. ....oovuvnn. .. 19, 30
TTOCTOAHHBIMI TOK .. ..vvvvvieeinnn 19
[TotpebuTenn sneKTpoaHepruu . . . 18, 105
ITomarosoe ynpaBneHme . . ........ 43,52
IIpuBOHOI 57IEMEHT ... .......... 64,78
IIpyyyHa HEMCOPABHOCTH ... ....... 114
IIporpamMmHOe ynpaBieHue .. . .. 7,41,49
IIponopunonanbHoO-

VIHTErPa/JIbHbII PETYIATOP ... ... .. 54
Pabora TaitMepa .............iii.... 69
Pabodast MUHMS ... ..vovvenn... 170, 193

Pyuynoe ynpasnenne ....... 14, 15, 22, 28

CeeKTOpHBII IIepeKIoYaTensb . . . . 63, 78
(@700 2:0)0767:11170; SN 88
CurHaspHAS IAMIA .. ..oonun.. .. 87,185
(€379, (0):ZF: § 1155 1 - 30 170
CrcreMa KOOPAVHAT . .......... 100, 109
CucremMa ¢ 3aMKHYTOI! L[€TIbIO
BOSHEMCTBUI .« o oo ieeenennnn. 44
CucremMa ¢ 00paTHOM CBA3BIO . . .. .. ... 44
CucreMsl THIIA

«BKJIIOYEHO-BBIK/TIOYEHO» . ... ovvvnn.. 53
CONPOTUBIICHME . .o ovvvvveeeennnn. 18
Crnoco6 0603Ha4YNTh MeCTa

10101310703 ()3 0782 (N 98
Cxemall ............. .. ..., 125,139
CxemalJIM................... 126, 139
Cxema VUII-HE ......... ... ... ... 141
Cxemal-HE .......... ... ..., 141
CxeMa KOHTypa IpOrpaMMHOTO

D/28152:0:7) (15076 92,105, 111
CxemaHE..................... 129, 140
CxeMa C Ioc/eoBaTeTbHbIM
BK/IIOYEHMEM ... .ovvvennnnnnnnnnn. 190
Cxema

C CaMOOIOKUPOBKOH . . .. ... 152, 154, 186
Tabnuua rpaduyuecknx

0603HaYeHNIT, XaPAKTEPUIYIOINX

TUIT .« eiiie ettt 86
TarmMep «..ovvvvi i 68, 83
Taiimep 3amepKKu

BK/IIOUEHMA . ...ovvvvnnnn.. 69, 71, 83, 84
Taiimep 3aep>XKM BBIK/TIOUeHNA .. .71, 83
TaiiMepHBIN BBIK/TIOYATENb . . ... ...... 29
TemmeparypHOe pene ............... 192
TeMmmepaTypHBIL JATUNK ............ 45
TemmoBoe pene nmeperpyskn . ........ 192
TpanchopmMaTop .......ccovvvuuennn.. 20
TpexdasHplit aCHHXPOHHBI

TBUTATEIID . o v v e eeeee e eeeenennn 169

TpexpasHbII TOK ........c..vunnn.. 166




YopaBimeHme . ...l 14, 27

YcnoBue BBIIOTHEHO
YcnoBHoe rpagudeckoe
0603HaYeHNe IPYHIINIIA
B3aMIMOJENICTBUA C YCTPOMCTBOM
YcnoBHoe 0603HaYeH e
ABYXIO3UI[VIOHHBIX
nepeKrovareneit cormacHo JIS. ... ...
YcnoBHoe 0603HaYeH e
MMHJATIOPHBIX IIePEeK/II0YaTesen
MTHOBEHHOTO JIeVICTBU S

VI KOHIIEBBIX IT€PEK/TI0YaTesIeNn
VYcnoBHoe 0603HaYeH e

OIITOITIEKTPOHHBIX HepeKmoaneneiI “en

YcnoBHoe 0603HavYeH e
HepeKI/IHHbIX n IIBYXHOSI/H_U/IOHHBIX
IepeK/II0YaTesnei
YcnoBHOE 0603HaUEHIIE TIEPEKITIO-
yarenen, OTCAEKMBAKOIINX ITO3U-
LIMIO TeJIa, cormacHo JIS
YcnoBHoe 0603HaYeH e
CeJIeKTOPHBIX IIepeKTIoYaTenei

cormacHo JIS...... ... .. ... 63,78

YcnoBHOe 0603HaUeHME
CUTHAJIBHBIX JIaMII

YcnoBHOe 0603HaYeHE TAVIMEPOB . . . .

YcnoBHOe 0603HaYeHME TalIMepOB
3an€p>KKM BKIIIOYEH A
YcnoBHOe 0603HaYeHME TalIMepOB
3a€p>KKM BBIK/TIOUYEHN A
YcnoBHOe 0603HaYeHME TalIMepOB
cormacHo JIS......... ... . ... ...
YcnoBHOe 0603HaYeHIIe
TEeMIIePaTyPHBIX peje

YcnoBHoe 0603HaYeH e

9JIEKTPUYECKOTO 3BOHKA

VICUTHAMIMBALIMI .« o v v oveveeeeeeeanann 88
YcnoBHoe 0603HaYeH e
SHeKTpOMaFHI/ITHbIX KOHTaKTOpOB
cormacHo JIS....... ... ... 67, 82
YcnoBHoe 0603HaYeH e

9NIEKTPOMATHUTHBIX PEJIE ... ..vvn.. .. 82
YcTpoiicTBO 3/1eKTPOMarHUTHOTO

PEIIE .ot 81
Lenmu 6IOKUPOBKHA . . ... .... 159, 168, 186
Ienu c 3aiep>xKoit BKIIOYEHN,
UCIIOIb3YIOIME TAIMEDPDI . .. ...\ .. .. 189
LudpoBasgcxeMa ...........c....... 120
HudpoBoit ................ 118, 120, 138
1IleT9KOBBIN BBIKTIOYATEND ... ....... 61
ONEKTPUUECKAA AYTA ..o vve e 34
ONMEeKTPUUSCKAATEIID « . . v e v vevee e 17
ONMEeKTPUUECKUI 3BOHOK. .« oo vvvennn 88
ONeKTPUUECKUI KOHTYP .o vvvnnn.. 93
ONMEKTPUUCCKUIM TOK . .vvvvvneeennn 19
INMeKTpuyecKoe HApsKEHNE . ... ... . 18
INIeKTpMIecKoe COMPOTUBTICHNE . . . . . . 19
ODMEKTPOMBL « e evveeeeeeeaaeennns 21
DNeKTpOMAarHUTHOE pefe . . ... 66, 81, 185

ONeKTPOMAaTrHUTHBIN KOHTAKTOP . .. .67, 193

ONEeKTPOMArHUTHBIN

TIEPEKTIOYATEID .. v vvvvvvnennen.n. 192
Addekr mapamoTa ... 70
SnoHckas accouymanus

IIPOM3BOANTEIEN

9NIEKTPOOOOPYOBAHYA . ..o v ... 106
SImoHckme IIPOMBINITIEHHDbIE

CTAHMAPTBL « . vvvv v ettt 23



o PEWUAA CTATb 3ATBOP-

BYAY 8CErAA ECTb
TOAbKO 3AECDH!

TAKOE ouWwyule-
HUE, HTO Tbl CHOBA

HULEL, HA 3TOT PA3



KHuru nspatenbctea «JMK lNpecc» MoXKHO 3aKkaszaTb
B TOProBO-M34aTeNbCKOM XonauHre «[naHeta AfbSHC» HaNTOXKEHHBIM MNIATEXOM,
BbIC/IaB OTKPbITKY UM NMCbMO MO NMOYTOBOMY afjpecy:
115487, r. MockBa, 2-1 HaratnHckuin np-g, a. 6A.

Mpr odbopmneHun 3akasa cnegyeT ykasaTb agpec (MOIHOCTbIO), MO KOTOPOMY
JOJKHbI ObITb BbICAHbI KHUMM; GaMUNIO, MA 1 OTYECTBO MOJyYaTens.
YKenatenbHo Takxke yKa3aTb CBOV TenedOH 1 S11eKTPOHHbIN agpec.
3TV KHUTY Bbl MOXETE 3aKa3aTb U B MHTEPHeT-Mara3uHe: www.a-planeta.ru.
OnToBble 3aKkynku: Ten. (499) 782-38-89.

OnekTpoHHbI agpec: books@alians-kniga.ru.

Oynsntakn Kagsyxupo (aBTop), Takaama Ama (XyA0XKHUK)

ABTOMaTNyecKoe ynpassieHne

MaHra

[naBHbIN pepgakTop MosyaH /1. A.
dmkpress@gmail.com
HayuHbin pepaktop CeHuenkos C. A.
MNepesopgumnk KucuHa A. B.
KoppekTtop CuHaesa . Y.
Bepcranbuymk Jlyyenko C. B.

®opmart 70x100 1/16.
FapHuTypa Anime Ace. MNeuyaTtb odpceTHas.
Ycn. n.n. 15,36. Tnpax 500 3kK3.

Be6-cant nsgatenbctea www.dmkpress.com


http://www.dmkpress.com
mailto:books%40alians-kniga.ru?subject=

	Манга Автоматическое управление_обложка
	Манга. Програмное управление.pdf



