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[enbto 1abOpaTOPHO-MIPAKTUUECKHUX paOOT SBISETCS MPUBUBAHUE YyUAIIUMCS
HABBIKOB CAMOCTOSITEIbHON PabOThI C TEXHUYECKOM U CIPABOYHOM JINTEPATypOid,
CaMOCTOSITETILHOTO U3YUYE€HUSI HEKOTOPBIX HECIIOKHBIX BOIPOCOB MPOTPAMMBI.

ABTOp 1MKJIa IpakTuyeckux pabot —Konennosuy B.H.. - npenonasatens
BpsiHCKOTO MOTUTEXHUYECKOTO KOJIIEIKA .

[y nmpakTryeckux padoT pa3paboTaH B COOTBETCTBHM ¢ paboyeil mporpaMMon
JUTSL CPEJTHUX CIICIMANIbHBIX Y4eOHBIX 3aBEJICHUH, U MpeIHA3HAUCH IS
peann3aluy rocyapcTBEHHbIX TPeOOBAHUN K MUHUMYMY COJIEpKaHUS U YPOBHIO
MOJATOTOBKH BBIITYCKHUKOB 10 CIEIUATBHOCTSIM CPEHETr0 MPO(ecCHOHATBEHOTO
oOpa3oBaHus 0230BOI0 YPOBHSI, U ABJISIETCS] €IUHOM AJ1 BceX popM oOydeHUs

Metoauyeckue ykazaHus K [IUKITY TPaAKTHUECKUX PabOT COCTOST U3 CIICIYIONINX
4acTeu:

1. AnHOTanus.

2. ConepxaHue.

3. OOmue yka3aHus K BBITIOJIHEHHUIO pa0oT.
4. JlaGopaTopHO- IpaKTUYECKUE PaOOTHI.

5. Jlureparypa.

[IpakTrueckue paboThI BHIMOIHSAIOTCS YYAIIUMUCS B yueOHOE BPEMsi, OTBEICHHOE
JUISL U3YYEHHUS TIpEaAMETa.



OO01Me yka3aHus K BHIITOJIHEHUIO IPAKTUYECKUX padoT

Hepeﬂ Ha4daJIOM BBIITOJIHCHUSA Hp&KTH‘-ICCKOfI pa6OTI)I BHHMMATCJIbHO O3HAKOMBTCCH
C 3a1aHHUCM.
HpaKTI/I‘{eCKaH pa60Ta BBIITIOJIHACTCA HA JIMCTaX CO IITaMIIOM. J_—[J’I}I IICPBOTO JINCTA

MPAaKTHYECKON paboThl MPEAyCMOTPEHA OCHOBHAS HAIUCH U IOTIOJHUTEIbHBIC
rpads! x Heit o popme 2 TOCT 2.104-68 (cm. npunoxenune 1). s
MOCIEAYIOUUX JTUCTOB HEOOXOIUMO MIPUMEHTH PopMy 2a (CM. MPUIIOKEHHE 2).

Bce npakTrdeckne paboThl 0pOPMIIIIOTCS B OAHH XypHaI. Ha THTY)IEHOM JincTe
JKypHaJIa JOJDKHBI OBITh YKa3aHbl: Ha3BaHHE MIPeIMeTa, IpyIa ¥ GpaMuIis
cryaeHra. [Tpumep opopmiteHUs TUTYIIBHOTO JIMCTA IPUBEICH B IPHIIOKECHUH (CM.
npuioxeHue 3).

OT4eT Mo NpPaKTUYECKOM paboTe TOKEH COAEPKATh LENb padOThl; UCXOIHBIE
JaHHbIE; pelIeHHE; HeoOXOauMble cXeMbl, BblloHeHHbIE 110 ['OCTy 1 BbIBOX



HHCTpyKuus 10 TeXHHKe 0e301aCHOCTH ISl CTYAeHTOB, pa0oTaoIuX B
JJaboparopumn

B nmabGoparopuu  3JIEKTPOTEXHUKU DIEKTPOTEXHUUYECKHE YCTPOMCTBa
nurtaroTcs Hanpsbkenuem 110 380 B. Cnegyer mOMHUTH, YTO HANIPSAKEHUE CBbINIE
36 B u Tok 00J1ee SO0 MA onmacHbI 1151 :KU3HU YeJI0BEKA.

Bce crynentsl, paboraromue B J1a0OpaTOPUM AJIEKTPOTEXHUKH, JTOJKHBI
3HATh U CTPOTO COOMIOAATH MpaBMiia 0€30MaCHON pabOTHI C ANEKTPOTEXHUUECKOUN U
AJIEKTPOHHOM ammapaTtypo, a TakKe YyKa3aHHs [pernojaBarelia, HWHXKEHEpa,
nabopaHTa ¥ IPYTUX JUIl 00CITYKUBAIOIIIETO IEpcCOoHaNa

Bce cryneHThl 00s13aHbI:

a) mepea HA4YaJI0M padoOTHI:
MOJIYYUTh HHCTPYKTAX TI0 IMpaBuiaM 0€30MacHON padOThI M pPaclucaThCs B
CIIeII. XKypHaJIE;
- yOeauThCs B OTCYTCTBUHU BHJIMMBIX TTOBPEXKIECHUN 000PYI0BAHUS B €TI0
00CCTOUYEHHOCTH;
IIPOBEPHUTH COCTOSHUE 3236 MIICHHUS DJICKTPUUSCKUX MAIIINH;
YSICHUTHh Ha3HAYCHHUE BCEX allllapaToB, OPTaHOB YIIPABJICHUS U CUTHAJIM3AIUH;
coOpaTh IESKTPHUECKYIO CXEMY YCTaHOBKH;
- MPEeJICTaBUTh COOPAHHYIO CXEMY MPENo1aBaTeio;
0) Bo BpemMsi pa0doOThI:
- BKJIIOYHUTH COOPAHHYIO CXEMY IO HAIPSKEHUEM B IPHUCYTCTBUH
MIpernoaaBaTes, IpeaypeuB CBOMX TOBAPHUILICH CIIOBOM «BKITFOYAIOY;
- CIeIMTh 3a paboTOM 000pYyMOBaHHUS, OCOOCHHO BPAIIAIOIIUMHUCS YaCTIMHU
MEXaHU3MOB. B ciaydae OTKI0HEHHS OT HOPMaJIBbHOM pa®oTHI (CrienrpuIecKui
3amax, JbIM, HaKaJj IPOBOJIOB PEOCTATOB M T.I1.) WJIX MTONAJaHue KOTo MO0 IO/
HaIpsDKCHHUE WITH BpAIaroliecs YacTH HEMEJICHHO BBIKIIIOYUTh YCTAHOBKY;
- 000 BceX HEUCIIPABHOCTAX B pabOTE YCTAaHOBKH COOOIATh
MIPENoIaBaTeo U 00CITyKHMBAIOIIIEMY TTPEIOAaBaTelto JIabopaTOpUH;
B) 10 OKOHYAHMH PAadOThI:
- COOOIIMTH IPEMOaaBaTEIII0 O 3aBEPIICHUN PAOOTHI;
BBIKJIFOUHMTH YCTAHOBKY, pa300paTh CXeMy M MPUBECTH paboyee MECTO B
HCXOJIHOE COCTOSTHUE.

B 1a00paTopuu CTYICHTAM 3aNpPelIACTCS:
- KJIaCTh Ha DJIEKTPONPUOOPHI, MAIITUHBI, 000pYAO0BaHUE, JTAOOPATOPHBIE CTOJIbI
JIMYHBIE BN, YICOHUKHU U IPYTUEC TIPEAMETHI;
- coOMpaTh INEKTPUICCKUE CXEMBI 10T HATPSKECHUEM;
- HWCIIOJIb30BaTh HEUCITPABHOE 000OPYAOBaHUE, TPUOOPHI U UHCTPYMEHT;
- BKJIIOYATh 000PYI0BaHHUE O€3 pa3pelieHHs MPEero1aBaTels;
- OCTaBJISITH O€3 HAOJI0ICHUS BKIIOUEHHOE 000pYI0BaHUE;
- CaMOCTOSITENIbHO YCTPAHATh HEUCTIPABHOCTH;
- 3aHMMATHCS ITOCTOPOHHUMH
JIeIaMH; OTBJIEKATh TOBAPHUIIIEH OT
3aHSTUU.




lNpakmuyeckas paboma Ne1

@yHKUYUOHasbHbIe U NpUHUUnuarbHble cXeMbl MPOEKMOo8 asmomMamu3ayuu
usmepeHuu

Hesas padoTbl: M3yunTs cocTaB U Ha3HAUYeHUE (YHKIMOHAIBHBIX U MPUHLIUIHAIBHBIX CXEM
MIPOEKTOB aBTOMATU3ALIMU U3MEPEHUIA.

OTuer 10JI2KEH coepKaTh:

1. Ha3BaHUE;

2. uenb paboThI;

3. olmue cBeJeHHs O CXeMax;

4. mpumep nocTpoeHHUs (PYHKIIMOHAIBHOM CXEMBI C €€ ONMMCAaHUEM WM TPUMEP MOCTPOCHHS
MPUHILIUIIAATIBHON CXEMBI C €€ TIOCTPOCHUEM.

Xoxa padboThI:
DyHKYUOHAILHAS cXeMa aBTOMATU3allUU SIBJISIETCS OCHOBHBIM TEXHHMYECKUM IOKYMEHTOM,

OTIpeNeNAIomuM (QYHKIUOHATIBHYIO CTPYKTYpY M O0BEM aBTOMATH3AIlMH TEXHOJIOTHYECKHUX
YCTAaHOBOK M OTJENbHBIX arperatoB MPOMBIIUIEHHOTO 00bekTa. (DyHKIMOHANBHAS cXeMma
NpeACTaBIsieT COOOM dYepTek, Ha KOTOPOM CXEMAaTHYECKH YCIOBHBIMH OO0O3HAYCHUSIMHU
M300paXeHbl: TEXHOJOTHYECKOe O0OpyIOBaHHE, KOMMYHUKALIUHU, OPraHbl YIpPaBICHUS H
CpeJCTBAa aBTOMaTHU3alUK (IPUOOPHI, PETYIATOPbI, BBIYUCIUTEIbHBIE YCTPOMCTBA, 3JEMEHTHI
TEJIEMEXaHUKHU) C YKa3aHHEeM CBsi3ed MEXIy TEeXHOJIOrndeckuM oOopynoBanuem U
9JIEMEHTAaMH aBTOMATHUKH, a TAaKXKE CBSI3ed MEXAY OTIEIbHBIMU 3JEMEHTaMU aBTOMAaTHKHU.
BcnomoratenbHble yCTpOICTBa, Takue Kak PeayKTOpbl U (UIBTPHI ISl BO3yXa, UCTOUHUKH
NUTaHMs, peJie, aBTOMAaThl, BBIKIIOYATEINM M [PEIOXPAHUTENM B ILEMSIX NUTaHUS,
COCIMHUTEIIbHbIE KOPOOKM U JIpyrHe YCTPOMCTBA M  MOHTQXHBIE JJIEMEHTHI, Ha
(yHKIIMOHAJIBHBIX CX€MaX aBTOMAaTH3allMU HE [T0Ka3bIBAIOT.

OYHKIHUOHAIBHYIO CXEMY aBTOMATHU3alMU TEXHOJOTMYECKOW YCTAHOBKH BBINOJHSIOT, Kak
IIPaBUJIO, HA OJHOM YepTeke, Ha KOTOPOM H300pakaroT almaparypy BCEX CHCTEM, KOHTpPOJIS,
pPEryJIupOBaHMs, YIPABICHHUS W CUTHAIM3ALMHM, OTHOCAILIYIOCS K JAHHOW TEXHOJIOTHYECKOMN
YCTaHOBKE.

JUis  CIOXHBIX TEXHOJIOTMYECKMX IPOLECCOB ¢ OOJbIIMM 00BEMOM aBTOMAaTH3alMU
CXeMbl MOTYT OBITh BBIIOJHEHBl pa3JelIbHO MO BHUJIAM TEXHOJOTUYECKOTO KOHTPOJIS U
YOpaBJIEHUS, T. €. OTACIBHO BBINOJHIIOT CXEMbl aBTOMAaTUYECKOTO YNPABIECHUs, KOHTPOJIA U
CUTHAJIM3ALUN.

Jlis 0OBEKTOB C HECIOXKHBIMHU TEXHOJOTHYECKUMH TPOLECCaMU U MPOCTBIMU CHCTEMaMU
KOHTPOJISI U yIpaBiieHNs (YHKIMOHAJIBHBIE CXEMbl aBTOMATH3allMU MOTYT HE COCTABIATHCA H
3aMEHSIOT MEPEYHSIMU CUCTEM KOHTPOJISL, PETYJIMPOBAHUS, YIPABICHUS U CUTHAIM3ALUU.

[TpounTarh QyHKINOHAIBHYIO CXEMY aBTOMAaTH3allMU O3HAYAET ONPEIEIUTh U3 HEe:

1) mapameTpbl TEXHOJIOTHYECKOTO Mpoliecca, KOTOPhIE MOAJIeKAT aBTOMATHIECKOMY KOHTPOJO
U PETYJIMPOBAHUIO;

2) HaJW4YHe 3alUThl U aBapUHHON CHTHATU3AINN;

3) NpHUHATYIO OJOKUPOBKY MEXaHU3MOB,

4) opraHU3aIMIO MYHKTOB KOHTPOJISI U YITPABIICHHUS,

5) QyHKIMOHANBHYIO CTPYKTYPY Ka)XIOr0 y3Jia KOHTPOJIS, CHTHAIM3AIMH, aBTOMAaTHYECKOTO
PEryJIupOBaHMS U YIIPABIEHUS,

6) TeXHUYECKHE CPEICTBAa, C MOMOIIBI KOTOPBIX PEIIACTCS TOT WM WHON (YHKIIMOHATIBHBINA
y3€eJ1 KOHTPOJIsI, CATHAIM3aI[ui, aBTOMAaTHUYECKOTO PEryJIMPOBaHUs U YIIPABIICHHUS.

Yto6b! mpounTaTh PYHKIHOHAIBHYIO CXEMY aBTOMATU3AIMH, HEOOXOAUMO 3HATh MPUHIUIIBI
MOCTPOEHUSI CUCTEM TEXHOJOTHYECKOTO KOHTPOJIS U YIpPaBIEHHUS U YCJIOBHBIE M300pakeHUs



TEXHOJIOTUYECKOT0 000pYyJIOBaHUs, TPYOOMpPOBOJOB, NMPUOOPOB M CPEICTB aBTOMATH3AIUH,
(YHKLIMOHAJIBHBIX CBSA3E€H MEXAY OTAEIbHBIMHM IPUOOpaMH U CPEICTBAMM aBTOMATHU3AaLUU U
UMEThb TMPEJCTABICHHE O XapakTepe TEXHOJOTMYECKOro TMpolecca M B3aMMOJCHCTBUU
OT/EJIbHBIX YCTAHOBOK M arperaToB TEXHOJOTHYECKOr0 000py10BaHHUS.

[IpuGopsl, cpeacTBa aBTOMATHU3ALUHU, DJIEKTPUYECKHE YCTPOMCTBA U DIIEMEHTHI
BBIUUCIUTEIbHOM TEXHUKM Ha (YHKLMOHAJIBHBIX CX€MaX AaBTOMATHU3alUU I10Ka3blBAlOT B
cootBercTBuM ¢ naeictByromum [[OCT 21.404—85.

B otnenbHBIX cilyyasix pU OTCYTCTBUHU B CTaHJapTax HEOOXOJUMBIX M300pa’KeHH MOTyT
OBITh HWCIOJB30BaHBI HECTAaHAAPTHbIE H300paKEHHS, KOTOpBIC BBINOJIHIIOT Ha OCHOBE Xa-
pPaKTEpHBIX IPU3HAKOB N300paKaeMbIX YCTPOHCTB.

B I'OCT 21.404—85 mpunsita HOBasg CHCTEMa IOCTPOCHUS TpapuuecKux M OYKBEHHBIX
YCIOBHBIX OOO3HaueHuil. Bwmecto mnpuHnuma o0o3HaueHUs NpPUOOPOB U CPEACTB
aBTOMATH3allMM 10 KOHCTPYKTMBHOMY NPU3HAaKy TIpUHATa CcUCTeMa OO0O3HAuYeHWH 110
(GYHKUMOHAJIBHOMY IpPHU3HAKY, BBIIOJHIEMOMY JaHHBIM INPUOOPOM WM  CPEIACTBOM
aBTOMaTH3AIIHH.

ITpumepl. Ha puc. 1, a n3006paxkeH y4yacTOK TEXHOJIOIMUYECKOTO BO3IyXOBOAA //, HA KOTOPOM
YCTAHOBJICHA 3acCJIOHKA, peryiupyromas 3P ¢ HCHOIHHUTENBHBIM MEXaHH3MOM. 3aciOHKa
CBSi3aHA C MCIIOJHUTEIbHBIM MEXaHH3MOM MEXaHUYECKOM CBS3bl0, KOTOpas H300pakeHa
CIUIOIIHOW JIMHWEW /, nuHWel /// (TOHKOW) TOKa3aHa »>IEKTpPUYECKas JMHUS CBS3H C
anmnaparypoi ynpasieHusl.

3P e Puc. 1. [Ipumepsl n300paXCHUSI MEXaHHYECKOW CBSI3U
o _\ {l: UCTIOJHUTENIFHBIX MEXaHH3MOB M JaTYMKOB IIOJOXKEHHS C
I I/ T I PETYIUPYIOIIMH OpPraHaMU: C —CBSA3b  HCIOJNHHUTEIHHOTO
™~ MEXaHH3Ma C perylupylomend 3acioHKoi 3P; 6 — cBA3b
! perynupytoriero mubepa [[[P ¢ JaTYMKOM TOJOXKCHHS
- Ky) (koHEUHBIM BbIKITIOUaTeeM SQ)
v ™~ 9

Ha puc. 1,6 Ha y4acTke TEXHOJIOTHYECKOr0 ra30X0/1a // yCTaHOBIIEH MHUOep peryaupyromui
P ¢ pyussiM ynpaBieHueM. i KOHTPOIIS MOJIOKEHUS IIMOepa NPeyCMOTPEH BBIKJIIOUATENb
KoHeuHbIM SQ. MexaHudeckass CBsSI3b KOHEUHOIO BBIKJIIOYATENsl € MIMOEpOM IOKa3aHa
mITpuXoBoi JnHuel /. Jlunus /// (ToHkas) 0003HAYAET 3JIEKTPUUECKYIO CBS3b C CHUTHAJIBHOU
apMmarypoi.

PerynsTopel npsMoro nedcTBUS M300pakal0T KaK COBOKYIHOCTb OTOOPHOIO YCTPOMCTBa
(MM mepBUYHOTO NpeoOpa3oBaTes), JMHUN CBSI3U M PETYIUPYIOIIEro oprada (puc. 2, a).

N300paxkeHne KOMIUIEKTOB NpUOOPOB M CPEACTB aBTOMATHU3AallMM Ha (YHKIMOHAJIbHBIX
cXeMax MOJKET OBITh BBIIIOJHEHO YIPOLIEHHBIM UM Pa3BEPHYTHIM CIIOCOOOM.

VYrpoiieHHbli coco0 MPUMEHSIOT B OCHOBHOM IS M300paKeHUsI MPUOOPOB U CPEJNICTB
aBTOMAaTH3allMM Ha TEXHOJIOTHYECKMX cxeMax. [Ipu ympolieHHOM crocobe Ha cxemax He
MOKA3bIBAIOT TNEPBUYHBIE W3MEPHUTENIbHbIE IpPeoOpa3oBaTeId M BCIO BCIOMOTaTENbHYIO
anmnaparypy. IIpuGopsl u cpeacTBa aBTOMAaTH3alMM, OCYLIECTBISIONIME CIIOKHBIE (YHKLIUU
(KOHTPOJIb, PETyIMpPOBAaHUE, CUTHAIM3ALMIO U T.I.) U BBHIIOJHEHHbIE B BHJE OTIEIbHBIX
0JI0KOB, N300paXKaOT OJIHUM YCIIOBHBIM IpauueckuM 0003HaUEHUEM.

Pa3BepHyThlli  cmoco0 OPUMEHSIOT  JUIsl  BBINOJHEHUS  (YHKIHOHAIBHBIX  CXEM
aBTOMAaTH3allMM, KOrJa KaKAbld mpuOop miaM OJOK, BXOAAUIMHA B €IUHBIM HU3MEPUTENbHBIH,
PEryNUpYIOMUNA WU YOPABISIOUUNA  KOMIUJIEKT, IOKAa3bIBAIOT OTAEIbHBIM  YCIOBHBIM

rpaduuecKuM H300paKEeHUEM.
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[Tpumep 2. Ha puc. 2, a n300pakeH y4acTOK TEXHOJIOTMYECKOTO TPyOOIIPOBO/Ia, HA KOTOPOM
YIPOILICHHBIM CIIOCOOOM TOKa3aH ()YHKIIMOHAJIBHBIN Yy3€1 aBTOMAaTHYECKOTO pPEeryJlInpOBaHUS
pacxosa TEXHOJIOTMYECKOTO  Chipbs. IlepBUUYHBI  HM3MepUTENbHBI  MpeoOpa3oBaTesb
(mmadparmMa WM COIUIO) B JJAHHOM Cllydae HE IMOKa3aH. MeCTO YCTaHOBKH INMEPBUYHOTO Ipe-
oOpa3oBatesisi 0003HAUYECHO MEePECeUCHUEM JTUHUN TEXHOJIOTHYECKOro TpyOOIpoBoAa ¢ JTUHHUEH,
CBS3BIBAIOIICH  3TOT  mpeoOpa3oBarelib € YCIOBHBIM  OOO3HaYeHHWeM  mpubopa,
OCYIIECTBIISIOLIETO CIOKHbBIE (YHKITHH.

Ha puc. 2, 6 u300pakeH TOT ke y3ell, 4TO U Ha PUC. 2, @, HO TOJBKO Pa3BEPHYTHIM CIIOCOOOM.

B cucremax TeXHOJIOrMYECKOro KOHTPOJISA M YHPABJIEHUS YacTO MPUMEHSIOT KOMOMHUPOBAHHBIE U
KOMIUICKCHBIC ~YCTPOMCTBA, HAapuMep KOMOWHHPOBAHHBIE W3MEPHUTEIBHBIE M PEryIUpYIOILIUe
NPHOOPBI, MAIMHBI EHTPATM30BAHHOIO KOHTPOJIS, MOTYKOMIUIEKTHI TEIEMEXaHUKH, YCTPOWCTBA
TEJIEBUACHUS U T. I. Takue ycTpoiicTBa 0003HAYAIOT MPSIMOYTOJIBHUKOM IPOM3BOJIBHBIX PAa3MEPOB C
YKa3aHHEM BHYTPH MPSMOYTOJIbHHUKA TUTIA YCTPOICTBA MO JOKYMEHTAIMH 3aBOAA-U3TOTOBUTEIIS.

Bcem mpubopam M cpeicTBaM aBTOMATH3ALMHM, W300pKEHHBIM Ha (YHKIIMOHATIBHBIX CXEMax
ABTOMATU3alluK, MPUCBANBAIOT MO3ULMOHHBIE 0003HAYeHHs (TIO3ULIMH), COXPAHSIOIINECS BO BCEX
Marepuasiax IMpoekTa. Ha cragum mpoekta MO3WIMOHHBIE OOO3HAYEHHS BBIIOJHSIOT apaOCKHMH
mdpaMi B COOTBETCTBMM C HyMepalMel B 3asBOYHONM BEIOMOCTH NPHOOPOB, CPEICTB
aBTOMaTH3alMU U 3JeKTpoanmnaparypsl. Ha cragum pabouel TOKyMeHTaluu U TIpH OHOCTAAUIHOM
MPOEKTUPOBAHUHU TIO3UIMOHHBIE 0003HAUYEHUs MPUOOPOB U CPEACTB aBTOMATH3AIMK OOPa3ylOTCs U3
JBYX HacTeil: apaOckux mudp — HOMepa (YHKIMOHATIBHOW TPYIIIBI U CTPOYHBIX OYKB PYCCKOTO
andasrTa — HOMepa Mpudopa U CPEACTB ABTOMATU3AIMH B JAaHHON ()YHKIIMOHATBHON TpYIIIIE.

BykBeHHbIE 0003HAYEHMsI MPUCBAMBAIOT KAXKIOMY ODJIEMEHTY (DYyHKIMOHAJIBHOM TpYMIBI B
nopsake ajadaBuTa B 3aBUCHMOCTU OT TOCIIEIOBATEIBHOCTH MTPOXOXKICHUS CUTHAJIA — OT YCTPOMCTB
MOJTydeHUsT MHQPOPMAIMK K YCTPOMCTBAM BO3JCWCTBUS HA YIPABISIEMBbIA MpPOLIECC (HAIpUMEp,
MPUEMHOE YCTPOMCTBO — JIATYMK, BTOPUYHBIA IpeoOpasoBaresb, 3a4aTulK, PEryJsaTop, yKasareib
TIOJIOKEHUS], MCTIONHUTENBHBIA MEXaHU3M, PETYITHPYIOIINM OpraH).

[No3uioHHbIe 0003HAYEHNSI OT/IENIBHBIX IPHOOPOB U CPEICTB ABTOMATH3ALINH, TAKUX KaK PEryssTop
IPSMOTO JICHCTBUS, MAHOMETP, TEPMOMETP U T. II., COCTOSAT TOJIBKO U3 MOPAIKOBBIX HOMEPOB.

[To3unmonHble 0003HAYCHHS MPUCBAUBAIOT BCEM 3JeMEHTaM (DYHKIIMOHAJIBHBIX TPYIII, 32
UCKJIIOUEHHUEM:

a) OTOOPHBIX YCTPOUCTB;

6) mnpuOOpPOB U CPEACTB aBTOMATH3AIMHU, TOCTABISIEMbIX KOMIUIEKTHO C TEXHOJIOTHYECKUM
000pyI0BaHNEM;

B) pPEryJupyIOIIUX OPraHOB U HCHOJHUTENbHBIX MEXaHHW3MOB, BXOJMIIUX B JIAaHHYIO
ABTOMATUYECKYI0 CHCTEMY YIpPAaBJIEHUS, HO 3aKa3blBAEMbIX U YCTAHaBIUBAaEMBIX B
TEXHOJIOTHYECKHX YaCTAX MPOEKTOB.

[ToxazaHHy10 Ha (QYHKIIMOHAJIBHBIX CX€MaX aBTOMATH3AllMU AJIEKTpOAINapaTrypy Ha CTaauu
pabouero mpoekTa MpHU OJHOCTAJUIHHOM MPOEKTUPOBAHMM O0O3HAYAIOT MHJEKCAMH, MpPUHSI-
THIMU B TIPUHIMITAAIBHBIX SJIEKTPUIECKAX CXEMaX.

[To3unnonHsle 0003HaueHHUsI B (YHKLIHMOHAJIBHBIX CXE€MaX aBTOMAaTH3allMM MPOCTaBIISIOT,
KaK MpaBUJIO, B HUKHEW 4acTU OKPYXHOCTHU, 0003Hayvarolel mpubop, WK PsiIoM C YCIOBHBIMU
rpa¢u4ecKuMu 0003HAYEHUSIMHU NPUOOPOB U CPEJCTB ABTOMATHU3ALMHU C IPAaBO CTOPOHBI WK
HaJl HUM.

@OyHKIMOHATbHBIE CXEMbl AaBTOMATU3ALMU MOTYT OBITh BBIIIOJIHEHBI IByMsI criocobamu: 1) ¢
1300pakeHHEM IIUTOB U MYJIbTOB YIPABIEHUS MIPU MOMOIIU YCIOBHBIX IPSIMOYTOJBHUKOB (KaK
NpaBUJIO, B HIDKHEH YacTH uepTeka), B Mpejaerax KOTOPBIX YKa3bIBalOT YCTaHABIMBAaeMble Ha
HUX CpeJICTBAa aBTOMAaTH3allMU; 2) € U300paXEHHEM CpEICTB aBTOMAaTH3allMd Ha TeX-
HOJIOTHUECKUX CXeMaxX BOJM3M OTOOPHBIX M TPHEMHBIX YCTPOHCTB 0€3 MOCTpOEHUs
MPSIMOYTOJIBHUKOB, YCIIOBHO HM300pa)KalOlUX IIUTHI, MYJIbThl, MYHKTHl KOHTPOJIS M YIpPaB-
JICHMSL.

[Tpy BHIOJTHEHUH CXEMBbI IO MEPBOMY CIOCOOYy Ha Hell MoKa3bIBalOT BCe MPUOOPHI U
CpeCTBa aBTOMATU3aIlMH, BXOJIAIINE B COCTAaB (DYHKIIMOHAIBHOTO OJOKa WM TPYIIIbI, a TAKKE



MECTO UX YCTaHOBKH. [IperMyIiecTBOM 3TOro crmocoba siBisieTcss OoJbllas HarlIsgHOCThb, B
3HAYUTENIBHOM CTENEHU 00JIeryaroas YTeH|e CXeMbl U paboTy ¢ MPOEKTHBIMU MaTepHalaMH.

[TpuGops! u cpencTBa aBTOMATH3AIMH, BCTPAUBAEMbIE B TEXHOJIOTHUECKOE 000PYI0BaHHE U
KOMMYHHMKAIlUM WJIM MEXaHUYECKU CBS3aHHbIE C HUMM, M300pa)karOT Ha 4YepTeke B HEMo-
cpeacTBeHHOW Onm3ocTH OT HMX. K TakuM cpencTBaM aBTOMAaTH3allMM OTHOCATCS: OTOOpHBIE
YCTPOMCTBA, JATYMKH, BOCIPUHHMAIOLIME BO3ACHCTBHE H3MEPSAEMBIX U PETYIMPYEMBIX
BEIMYMH (M3MEPUTENIbHBIE CYXAIOIIUe YCTPOMCTBA, pPOTAMETPbI, CYETYHUKH M T. II.),
UCTIOJIHUTEIIbHBIE MEXAHU3MBI, PEryJIUPYIOLINE U 3aIIOPHBIE OPraHbl.

[IpsIMOYTOJIBPHUKK LIUTOB M IYJBTOB PACIONAraloT B TaKOW IMOCIENOBATEIBHOCTH, YTOOBI
OpyU pasMeleHMM B MX Ipefenax o0003HaueHuH NnpuOOpOB U CPEACTB aBTOMATHU3ALUU
o0ecrieunBagach HauOOIbIIAsE MPOCTOTA U SICHOCTh CXEMbl U MHUHHUMYM IEpECeUCHHH JTMHUN
CBSI3H.

B npsimoyronpHIKaX MOTYT OBITH JaHBI HOMEpa YePTEkKEH OOIUX BHIOB IIUTOB M MYJIBTOB.
B xax1oM npsiMOyrojbHHKE € JIEBOM CTOPOHBI yKa3bIBalOT €r0 HAMMEHOBAHHE.

[Ipubopsl u cpencTBa aBTOMaTH3allMU, KOTOPHIE PACIIONOKEHBI BHE IIMTOB U HE CBA3aHbI
HEMOCPEACTBEHHO C TEXHOJIOTMYECKUM OOOpYAOBaHUEM M TPYOOIpPOBOJAMH, YCIOBHO
MOKa3bIBAIOT B MPsAMOYyTroibHUKE «IIpnbopsl MecTHBICY.

[Tpubopsl U cpeacTBa aBTOMAaTHU3allMU, MOCTABISIEMblE KOMIUIEKTHO C TEXHOJOTHYECKUM
00opy0BaHuEM, 3aKa3y 110 JAHHOMY IPOEKTY HE MOJIekKaT.

Jis obGisieryeHusi NMOHMMAaHMs CyLIECTBa aBTOMATU3MPYeMOro OOBEKTa M BO3MOXKHOCTHU
BbIOOpA uana3zoHa U3MEPEHUs U IIKaJl IPUOOPOB, a TAK)KE YCTAHOBOK PErYJISTOPOB HA y4acTKa
JUHUNA CBSI3W HAJX BEPXHUM MNPSIMOYroibHUKOM («IIpubopbl MecTHBIE») YyKa3bIBAIOT
npefensHple  paboune (MakCMMalbHBl WM MHUHUMAJbHBIC) 3HAYEHUS W3MEPSEMBIX WU
peryanpyeMbl TEXHOJIOTHYECKUX ITapaMeTPOB IPU YCTAaHOBUBIIMXCS peXHUMa: paboThl (CM. pHC.
3). DT 3Ha4YeHHUs NAIOT B €OUHMIAX MIKAJIBI BBIOMPAEMOTo MpuOopa WM B MEKIYHAPOIHOU
cucteme equHuI] 0e3 OyKBEHHBIX 0003HAUCHUH.
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OCHOBaHUHU KaKMX JIOKYMEHTOB pa3pabOTaHbl CXE€Mbl aBTOMAaTHU3AIMH, KpaT KyI0 TEXHUYECKYIO
XapaKTEePUCTUKY aBTOMATH3UPYyEMOro 00beKTa, TabIHIIbI, TUarpaMMBbl U T. 11.

[Ipn BBIlUEpUMBAaHUMU CXEM aBTOMAaTH3allMM, Kak TMpaBUiIo, H30erawT TyOaupoBaHUS
OJIMHAKOBBIX €€ YacTeil, OTHOCSALIMXCSA KaK K TEXHOJIOTMYECKOMY OOOpYIOBaHHUIO, TaKk U K
CpeJICTBaM aBTOMATHU3AIUH.

Han OCHOBHOM MNOANHMCBHIO MO €€ LIMPUHE CBEPXYy BHM3 Ha IIEPBOM JIMCTE CXEM B
HEOOXOJUMBIX CITydasX MOMEIAlT TaOJuIly YCIOBHBIX 00O3HAYEHH, HE MPEAYCMOTPEHHBIX
CTaHgapTaMM. B  OTHENbHBIX ciydasx TaOJMMIBI HECTaHIAPTHU3UPOBAHHBIX  YCIOBHBIX
0003Ha4YeHUI MOTYT OBbITh BBITIOJHEHBI Ha OT/IEIbHBIX JIUCTaX opmaTa A4.

[TosicHUTENBHBIM TEKCT pacroyaraloT 0OBIYHO HaJ TaONMIEH YCIOBHBIX 0003HAUEHUH (WM
HaJl OCHOBHOM HAJIKCHIO) WIH B IPYTOM CBOOOJHOM MECTE.

KoHTypbl TexHomOornueckoro oOOpYyIOBaHUS Ha CXeMaxX AaBTOMAaTHU3allMU BBIIOJIHSIOT
00BIYHO JIMHUSMH ToNmmHON 0,6— 1,5 MM, TpyOonpoBoaHbIe KOMMYHUKa —0,6—1,5 MM,
npubopsl U cpenactBa aromatmzammu — 0,5—0,6 mwm, muauu cBsu — 0,2—0,3 MM,
NPSIMOYTOJIBHUKH, H300pakarolue IuThl 1 myiabThl, — 0,6—1,5 mm.



OCHOBHBIM Ha3HAYEHUEM HPUHYUNUATILHBIX CXeM SIBISIETCS. OTPAXKEHHE C I0OCTATOYHOM MOJIHOTON 1
HANJIHOCTBIO  B3aUMHOM CBSI3M  OTAEIBHBIX MpHOOpOB, cpeactB aproMarmsammu  (CA) u
BCIIOMOTaTEJIbHON  ammaparypsl, BXOSIIMX B COCTaB (DYHKIMOHAJIBHBIX Y3JIOB CHCTEM
aBTOMAaTHU3allMH, C YYETOM I10CIIEeI0BATENbHOCTH UX pabOTHI M IPUHLUIA J€HCTBUSA. DTH CXEMBbI
CIIy’KaT JJIS M3YYeHUs] NPUHIMIA JIEHCTBUA CUCTEMbI aBTOMAaTH3alllui, OHU HEOOXOAUMBI MpHU
IPOM3BOJICTBE HATAJOYHBIX PadOT B HKCILTyaTalUH.

[TpuHIMNHATBHBIE CXEMBI SIBISIFOTCS OCHOBAaHHEM Ui Pa3padOTKU APYruX JOKYMEHTOB
IPOEKTa: MOHT@XHBIX CXEM M TaOJMIl WIUTOB M IYJIbTOB, CXE€M COCIUHEHUS BHELIHMX
IIPOBOJIOK, CXEM IOAKJIFOUEHUS U JIp.

ITpu pa3paboTke cucTeM aBTOMATU3ALUU TEXHOIOTMYECKUX MPOLIECCOB OOBIUHO BBIMOIHSAIOT
IPUHLMIIAAIBHBIE CXEMbl CaMOCTOSITEJIBHBIX ~ JJIEMEHTOB, YCTaHOBOK MJIM  YYacTKOB
aBTOMATH3UPYEMOM  CHCTEMBbl, HalpuMep CXEMy YIpPaBICHMsS  3aJBHXKKOM, cXemy
ABTOMATUYECKOTO U JUCTAHLIMOHHOTO YIPABJIEHMSI HAaCOCOM, CXEMY CUTHAJIM3ALMM YPOBHS B
pes3epByape U T. II.

[TpyHUMIIMATbHBIE CXEMBI COCTABJISIIOT HAa OCHOBAHMM CXEM AaBTOMAaTHU3allMU, MCXOIS W3
3aJJaHHBIX AJITOPUTMOB (PYHKLIMOHHUPOBAHUS OTIENIBHBIX Y3JI0B KOHTPOJIS, CUTHAIM3alLUU,
ABTOMATUYECKOTO PpEryJupOBaHUsS U YIPABICHUS M OOIMMX TEXHUYECKUX TpeOOBAHUH,
HPEIbBIAEMBIX K aBTOMAaTU3UPYEMOMY OOBEKTY.

Ha npuHIMNmanbHBIX cXeMax B YCIOBHOM BUIE M300pakarloT MPUOOPHI, anmaparsl, JMHANA
CBSI3U MEXKIY OTAEIbHBIMU 3JI€MEHTaMU, OJOKaMU U MOAYJISIMHU 3TUX YCTPOMCTB.

B o0miem cirydae mpuHIMIUAATBHBIE CXEMBI COJIEPKAT:

1) ycnoBHBIC N300paKCHUS MIPUHIIUIIA JACHCTBHUS TOrO WM WHOTO (YHKIIMOHAIBHOTO y3i1a
CUCTEMbI aBTOMATU3ALINY;

2) TOSCHSIOIINE HAIIUCH;

3) wactu OTHENBHBIX 3JeMeHTOB (mpuOopoB, CA, 3JEKTPUYECCKUX allapaToB) IaHHON
CXEMBI, HCIIOJIb3YEMBbIE B IPYTUX CXEMaXx, a TAKXKE 3JIEMEHThI YCTPOICTB U3 IPYTUX CXEM;

4) nmuarpaMMbl EPEKITFOYCHUH KOHTAKTOB MHOTOIIO3UIIHOHHBIX YCTPOMCTB;

5) mepeyeHb UCMONB3YEMBIX B IaHHOM cxeme mpudopoB, CA, anmaparypsl;

6) mepedeHb YepPTEKEH, OTHOCAIIMXCS K JAHHOH cXxeMe, OOIIUe MOSICHEHUS K IPUMCUYaHUSI.

JUis dreHusl MPUHLUMINAIBHBIX CXEM HEO0XOAMMO 3HATh alrOpUTM (PYHKLHMOHUPOBAHMS
CXEeMbl, MOHMMaTh HPUHLMI JAeWcTBUsS npubopos, ammaparoB U CA, Ha 0a3e KOTOpPBIX
IIOCTPOEHA NPUHLIUIINAIBbHAS CXEMA.

[TpuHIMNIMATbHBIE CXEMBI CUCTEM KOHTPOJIS M YIPABIEHUS MO Ha3HAUYEHHUIO MOJPA3ACIIIIOT
Ha CXEMBbl YIpaBJICHUS, TEXHOJIOTUYECKOTO KOHTPOJISI " CUTHAJIM3AaLINH,
ABTOMATUYECKOTO PEryJIMpOBaHUS U IMUTAHUS.

[TpuHIMnMadbHBIE CXEMBI 10 BHJAM OBIBAIOT AJIEKTPUYECKHMHM, ITHEBMATHUECKUMH,
TU/IPABIMYECKUMU UM KOMOMHHpPOBaHHBIMU. B HacTosiiee BpeMs IIMPOKO MPUMEHSIOT 3JIeK-
TPUYECKHUE U THEBMATHUECKHUE CXEMBI.

OcHOBHBIE 3aJ]auy YTEHHs] NPUHLUUMIHUAIBHBIX cxeM. [IpuHIunuanbHas cxema — MepBbIN
pabouuii TOKyMEHT, Ha OCHOBaHHH KOTOPOTO:

1) BBIMOJHSIIOT YEPTEXKHU Ui M3TOTOBICHUS HM3ICIUi (OOIIMe BHIbI, MOHTQXHBIC CXEMBI H
TaOJIUIBI IIUTOB, MYJIbTOB, CTATUBOB U T.II., COEAUHEHUH UX ¢ MprUOOpaMH, UCTIOIHUTEIbHBIMU
MeXaHU3MaMH U MEXAy cO00Iii;

2) TPOBEPSIOT MPABUILHOCTH BHIMOTHEHHBIX COCAMHEHUH;

3) 3amaroT yCcTaBKH amaparaM 3alluThl, CPEACTBAM KOHTPOJISI U PETyIMPOBAHHS IPOIIECCa;

4) HacTpaMBaIOT ITyTEBbIC U KOHEYHBIC BHIKIIOUATEIIH;

5) aHaTM3UPYIOT CXeMY KaK B IMPOIECCe MPOSKTUPOBAHMUS, TaK U MPH HAIAJKE U IKCIUTyaTalluH
IpU OTKJIOHEHUH OT 33JaHHOTO PeXHMa paboThl YCTAHOBKH, MPEXKIEBPEMEHHOM BBIXOJE U3
CTpOSl KaKOro-au0o 3yieMeHTa u T. 1. TakuM 00pa3oM, B 3aBUCUMOCTH OT BBIIOJIHSAEMON pabOThI
YTEHHWE NPUHLUIINAIBHON CXEMBI IPECIIENYET Pa3HbIE LIEIH.

Kpowme Toro, eciiu 4TeHHe MOHTaKHBIX CXEM CBOJUTCS K TOMY, UTOOBI ONPEAEIUTh, UTO, T/1e
U KaKk HY)XHO YCTaHOBMTb, IIPOJIOXHUTb U COECIUHUTH, TO YTEHUE NPUHIUINAIBHOW CXEMBbI



ropaszio cioxHee. Bo MHOTHX ciydasx oHO TpeOyeT ITyOOKUX 3HaHUH, BIaJeHUS METOIUKOM
YTEHUS U YMEHUS aHAJIM3UPOBATh MOJIydeHHbIe cBelieHus. M, HakoHel, ommnoKa, JonyIIeHHas B
NPUHIUIHAIBHON cXxeMe, HeM30eKHO OyJIeT MOBTOPATHCS BO BCEX MOCIEIYIOUINX TOKYMEHTaX.
B urore BHOBb IpHUJIETCS BO3BPALIATHCSA K YTCHUIO INPUHIMIIAAIBHON CXEMBbI, YTOOBI BBIIBUTb,
Kakas B HEH JonyleHa omn0Ka Wi YTO B KOHKPETHOM CIIy4ae HE COOTBETCTBYET IPAaBUIbHON
NPUHIMIINAIBHON cxeMe (HalpuMep, MHOTOKOHTAKTHOE MPOTrPaMMHOE peje MPHUCOEIUHEHO
IPaBWJIbHO, HO YCTAHOBJEHHas Ipd HACTPOMKE JUIMTEIBHOCTb WJIM  OYEPENHOCTb
HEPEKIIF0YEHUS] KOHTAKTOB HE COOTBETCTBYET 3aJIaHUIO).

[lepeuncieHHble 3a1aydl J10BOJIBHO CJIOKHBI. TeéM HE MEHee, MOJE3HO IOSCHUTh, B YEM
COCTOMT UX CYILIECTBO, U IEPEUNCIUTh OCHOBHBIE TEXHUYECKHUE IIPUEMBI PEILICHUS.

1. Urenue mpUHIMIHATIBHON CXEMBI BCET/Ia HAYMHAIOT C OOILEro O3HAKOMJICHHUS C HEI0 U
IIEPEYHEM DJIEMEHTOB, HAXOIAT HAa CXEME KaXKIblii M3 HMX, YHTAIOT BCE IPHUMEYaHUS U
nosicHeHusl. TexHrKa oOILIero 03HaKOMJIEHUS CO CXEMOH IMOAPOOHO PacCMOTPEHA B IIpUMepe 4.

2. OmpenensioT CHUCTEMY 3JIEKTPOIUTAHUS 3JIEKTPOABHUraTeseil, OOMOTOK MarHMTHBIX
nycKaresiel, pene, 3JIEKTPOMarHuToB, KOMILJIEKTHBIX PUOOPOB, PETyIATOPOB U T. 1. J{j1s1 3TOTO

HaxXOJAT Ha CXEME BCE MCTOYHMKM IUTAHMS, BBIBILAIOT IO KaXIOMYy M3 HUX DPOJ TOKa,
HOMMHAJIPHOE HaIlpsDKEHHE, (a3UpOBKY B LIEMAX NEPEMEHHOrO0 TOKAa U MOJSPHOCTh B LEMAX
IIOCTOSIHHOTO TOKAa W COIIOCTAaBJIAKOT IIOJYy4YEHHBIE JAHHBIE C HOMUHAIBHBIMU JAHHBIMHU
UCIIOJIb3YEMON amnmapaTypbl. BbIABIAIOT MO cxeme oO0IMe KOMMYTallMOHHbIE ammnapartbl, a
TAK)KE allapaTbl 3alIMTHl: ABTOMAThl, IPEJOXPAHUTEIHM, pPEJIE€ MAKCUMAJIBHOIO TOKA U
MUHUMAJIBHOTO HAaNpspkeHuss U T. 1. OnpenensioT mo HaANUCAM Ha cxeme, TabiuuaMm WU
[IPUMEUYaHUAM YCTaBKH aIlllapaToB U, HAKOHEL, OLIEHUBAIOT 30HY 3alUThl KAKJOTO U3 HUX.

O3HaKOMJICHHE C CHCTEMOW OJJIEKTPONHMTAHUS MOXKET MOHAJAOOWUTHCS ISl BBISBICHUS
IIPUYMH HapyLICHUs IUTAHM; ONpPENEICHUs] OYEPENHOCTH, B KOTOPOH cleAyeT MoJaBaTh Ha
cXeMy ImHuTaHue (3TO He Bceraa 0e3pas3iiyHo, CM. Jajiee); IPOBEPKH MPaBUIbHOCTH (a3UpOBKU
U TOJIAPHOCTH (HempaBuibHas (a3upoBKa MOXKET, HAalpuUMep, B CXEMax pe3epBHUPOBAHUS
IPUBECTU K KOPOTKOMY 3aMbIKaHHIO, U3MEHEHHUIO HAIIPABJICHUsI BPALLIEHUS 3JIEKTPOBUTaTENCH,
npo0oK0 KOHJEHCATOPOB, HAPYIIEHUIO pa3[esieHus Lenedl ¢ IOMOIIbI0 JUOJOB, OTKa3y
NOJIIPU30BAHHBIX PEJIE U T. I1.); OLIEHKH MTOCIEACTBUM NePEropanus KaxKJoro MperoxpaHuTes.

3. H3yyaroT BCEBO3MOXKHBIE LENM KaXJIOTO 3JIEKTPONPUEMHHUKA: 3JIEKTPOJBUTATEINS,
OOMOTKM MarHUTHOIO IIyCKaTelss, pene, npudopa u T. n. Ho 31eKTponpueMHUKOB B cxeme
MHOIO, M JaJIeKo He Oe3paziIMyHO, C KaKoro W3 HUX HAYMHAThb YTEHHE CXEMbl — 3TO
ompezensercs MOCTaBIeHHOM 3aauell. Eciy Hy)KHO onpeenuTh 1o CXeMe YCIOBUS €€ padoThl
(MM TPOBEPUTh, COOTBETCTBYIOT JIM OHHM 33JaHHBIM),TO HAa4YMHAIOT C OCHOBHOI'O
AIIEKTPONPUEMHHUKA, HATIPUMED C AIEKTPOABUTATENS 3aIBHIKKH.

[Tocnenyromme »IEKTPONPUEMHHUKH BBIABIATCA camMu coOoil. Hampumep, s mycka
AJIEKTPOJIBUraTeNlsl HYKHO BKJIIOYMTh MarHUTHBIA myckarenb. ClieoBaTelbHO, CIEIYIOIIUM
3JIEKTPOIPUEMHHUKOM JIOJIKHA ObITh 0OMOTKA MarHUTHOTO myckatens. Eciiu B ee 1enp BXOAUT
KOHTaKT IPOMEXKYTOYHOTO pelie, HaJl0 pacCMaTpUBAaTh LENb €r0 OOMOTKH U T. II.

O3HaKOMJIEHHE C KKIOW LENBI0 UMEET LIETBIO:

a) ONpPENENUTh YCIOBUS JEMCTBUS, KOTOPBIM YAOBIETBOPSET CXEMa;

0) BBISIBUTH OLIMOKM; HAlpHUMeEp, B LIENHM MOTYT OBbITh COEAMHEHHBIE IOCIIEA0BATEIbHO
KOHTAKThl, KOTOPbIE HUKOTI'/Ia OTHOBPEMEHHO HE JJOJIKHBI OBITh 3aMKHYTHI;

B) ONpEAEINTh BO3MOXKHBIE NMPUUYMHBI OTKa3a. B HeucrnpaBHYIO 1elb, HampuMep, BXOISAT
KOHTaKThI Tpex amnmnaparoB. PaccMmarpuBas KakIblii U3 HUX, JIETKO OOHAPYKUTh HEUCIIPABHBIM.
Takue 3aaun BO3ZHUKAIOT [IPU HAJAAKE M YCTPAHEHUU HETIONAI0K B ITPOLIECCE IKCILTyaTalluN;

I) YCTAHOBHUTH AJIEMEHTHI, B KOTOPHIX MOTYT OBbITh HapyII€Hbl BPEMEHHBIE 3aBUCHUMOCTHU
au00 B pe3ylbTaTe HENPaBUIBHOM pPErylIMpPOBKH, JHOO H3-3a HENPaBHIBHOW OLIEHKU
MPOEKTUPOBIIUKOM PEaTbHBIX YCIOBHM AKCIUTyaTallud. TUMHYHBIMU HEJOCTATKaMU SIBIISIFOTCS
CJIIMIIKOM KOPOTKHE MMITYJbChl (YIPaBIsSE€MbIi MEXAHU3M HE YCIIEBAe€T 3aBEPLUUTH HA4aThIM
IIUKJT), CIMILIKOM JJIMHHBbIE UMIYJILCH (YIpaBiIsieMblii MEXaHW3M, 3aBEpPUIMB LUKJ, HAYMHAET
€ro MOBTOPATH), HApYIIEHNE HEOOXO0AUMON OYEPETHOCTH MEPEKITIOUYEHUS (HapuMep, BEHTUIN U



HAacoC BKJIIOYAIOTCSI HE B TOW OYEPEOHOCTH, KaK HAJ0, WJIM MEXAYy OIEpalusMH He
COOJTI0TAFOTCST JOCTATOYHBIC HHTEPBAJIBI);

1) ONPEACTUTh ammaparbl, KOTOPbHIM MOTYT OBITh 3aJaHbl HENPAaBUJIBHBIC YCTaBKU;
TUMIUYHBIN IPUMEp — HEMpaBUIIbHASI YCTaBKa TOKOBOT'O pelie B CXeMe YIPaBICHUS 3aIBUKKOM
(cxema paccMoTpeHa B mpumepe 4);

€) BBISIBUTH anmapaTrhl, Y KOTOPHIX KOMMYTAIMOHHAs CIHOCOOHOCTh HEAOCTaTOYHA JIJIs
KOMMYTHPYEMBIX IIETIeH, I HOMHHAJIbHOE HANpsHKEHUE HIDKE HE0O0XOAMMOro, WiH padbodne
TOKHU IIeTiei 00JbIlle HOMUHAJIBHBIX TOKOB arlfapara u T. II.

bonpimiyro momouip OpM  aHaiIM3€  CXEM  OKa3blBAlOT  BPEMEHHBIE  JAMArpaMMbl
B3aMMOJICHCTBUS, OTpaarollue IWHAMUKY paboThl CXeMbl, a HE TOJBKO KaKoe-TO
YCTaHOBUBILEECS €€ COCTOSHUE.

B mpuHIMIUATBHBIX 3JEKTPUYECKUX CXeMmaX TIpaduyecKkue YCIOBHbIE O0003HAYEHUS
aneMeHTOB (mpuOopoB, CA, SJMEKTPHUECKHUX almapaToB), KAK OTMEUYAIOCh PaHEe, MOTYT OBITh
M300paxKeHbl Kak COBMEIICHHBIM, TaK U Pa3HECEHHBIM CIIOCOOOM.

CoBmMmenieHHbIH criocod m3o0paxkenus. Bee yactu kaxaoro npudopa, CA u 3JIeKTpUIECKOTO
anmapara pacHojlaraloT B HEMOCPEACTBEHHON ONM30CTH M 3aKIIIOYalOT OOBIYHO B MPSIMO-
YTOJIbHBIHM, KBAJPAaTHBIM WM KPYIJIbI KOHTYp, BBIIOJIHEHHbIHN CILUIOIIHON TOHKOM JTMHUEH (puc.
4, a).

CoBMerieHHBIH croco0 M300paKeHHsI B OCHOBHOM BCTPEUYAETCSl B CXEMax AJIEKTPOIUTAHHS
npubopoB CA u Opyrux MpocThIX ciayyasx. B kauecTBe mpumepa Ha puc. 4, a mpuBeicHa
cxeMa, B KOTOpOi MarHUTHBIN myckarenb KM u KHONo4HbIH mocT ¢ KHonkamu SB1 («Ilyck»),
SB2 («Cromn») moka3zaHbl COBMELIEHHBIM criocoboM. CreayeT oOpaTuTh BHUMAaHHUE Ha TO, YTO
M300paXeHUs MAarHUTHOIO IIycKaTelss M KHOMOYHOI'O I0CTa MMEIOT KOHTYphl B BHJE
MPSIMOYTOJIBHUKOB, a B U300paKeHUH aBTOMAaTa BBUJY MPOCTOTHI €0 CXEMBI KOHTYP HE YKa3bl-
BaeTCsl.

CoBMernieHHbIE U300pakeHHsI BCerja MPUMEHSIOT B MOHTQXKHBIX CXeMax, HalpuMep Tak,
KaK [MOKa3aHo Ha puc. 4,B, TJe H300pa)KeHO OAHOOOMOTOYHOE peJie ¢ ABYMS MEPEKITIOUAI0IINMU
U OJHUM UMITYJbCHBIM KOHTaKTaMu. BBIBOBI perie mMpOHyMEpOBaHbI 3aBOIOM-U3TOTOBUTENIEM,
ux Homepa 1—10 3akioyeHbl B KpYXKH. llepeximrouaromye KOHTAKThl NPHUCOEAWHEHBI K
BbIBOJIaM [, 3, 5 u 2, 4, 6, UMITyJIbCHBIN KOHTAaKT — K BbiBoAaM 9 u 10.

Pa3znecennsblii cnoco0 m3obpaxenus. Ero mpuMeHsIOT B OCHOBHOM B NPUHIMIHAIBHBIX
AIIEKTPUUYECKUX CXEMaX, TaK KaK IPH 3TOM CIIOCO0E COBEPIIEHHO OTYETIMBO BUIHBI dJIEKTpUYIE-
CKH€ LIENH, YTO 3HAUUTENbHO o0Jeryaer yTeHue cxem. B 3Tom sierko yoenuTbes, paccMOTpPEB
puc. 4,0, Ha KOTOPOM Pa3HECEHHBIM CIIOCOOOM IOKa3aHa Ta ke CXeMa, 4TO U Ha puc. 4, a.

[Ipu pasHeceHHOM crocoOe yClIOBHbIE Trpauueckre OO0O3HAYEHMsI COCTAaBHBIX YacTeil
npubopos, ammaparoB, CA pacrojaraloT B pPa3HbIX MeCTax, HO TakUM 00pazoM, YTOObI
OTJIeNbHBIE 1IeNH ObLIM M300paskeHbl Hambosee HarygaaHo. [IpuHaIIe)KHOCTh N300paKaeMbIX
KOHTAaKTOB, OOMOTOK M JIPYTUX YacTel K OAHOMY M TOMY JK€ alnapaTy YCTaHABIMBAETCS IO
MO3UIMOHHBIM 0003HAYEHHUAM, MTPOCTABICHHBIM BOJIHM3M M300pa)KE€HUH BCEX 4acTe OJHOrO U
TOro ke ammapara. Tak, Ha puc. 4,0 y KOHTAaKTOB MAarHMTHOIO ITycKaTens (CHJIOBBIX WU
BCIIOMOTATEJNIbHBIX), a TaKKe BOJIM3M M300pakeHust oOMOTkH HamucaHo KM. Jlpyroii mpumep:
[0 OJMHAKOBBIM TO3UIMOHHBIM 00o3HaueHussM KK/ {KK2) 5erko yCTaHOBUTb HpPHUHAJ-
JIEKHOCTh KOHTAKTOB U OOMOTOK TEIUIOBBIX pelie.
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155 o BBIITOJIHEHHBIX PA3HECCHHBIM CIIOCOOOM.
DTOT NMpUEM MPUMEHSIOT PSiJI MPOSKTHBIX

§ § _{ a) OpraHu3anuil.

Wt % O OH 3aKJTI0YACTCSI B CICYIOIIEM:

HLZ 1 B cxeme Hymepylor 1enu. B
Homepa yened paccMaTpruBacMOM npumepe Mecra
AHEDIGACIIACAEA BO3MOXKHBIX  IIeTed  (CTPOK)  HMEIOT

Homepa 1—10.

2. Tlon n3o0pakeHuEeM Kaxa0h OOMOTKH
nomemaoT Tabmuuky. B cronbme T
TaOJIMYKM YKa3bIBAIOT HOMEpa ILierei, B
KOTOpBIC BBEJCHBI TJIABHBIC KOHTAKTHI, B
crosiolie 3 — HoMepa Ienei, B KOTOpbhIe
BBEJICHBI 3aMBIKAIONINE KOHTAKTHI, a B
crodnie P — pa3meikatomue. Ywucio
KIETOK B TaOIWMYKe paBHO  YHUCIY
KOHTaKTOB ammapara, TaKk YTO IO HeH
MOKHO OIPEACIUTh, B KaKUX MEMAX X
@ g . HCKATh.
:f 3) ‘7) 3. Ha cxeme BOMM3M ITO3HIIMOHHBIX
0003HaYeHHUI YKa3bIBAIOT Y U300paskeHuUs
KOHTaKTa HOMEp IeTH, B KOTOPYIO BKIIFOUEHA COOTBETCTBYIOMIAS OOMOTKA.

B paccmarpuBaemMoMm Tmpumepe NpHUBENEHBI TPH TaOIUYKU, KOTOPHIE MOMEIICHBI IO
n3zobpaxxennem oomorok KK1, KK2 u KM. B tabmmuke nox KK (KK2) ctonbuoB /" u 3 Her,
TaKk KaK HU TJIABHBIX, HU 3aMBIKAIOIMX KOHTAKTOB TEIUIOBBIE pelie HE UMEIT, a B cToydie P
Hamnucano 7. W nerictButennsHo, KOHTakThl KK/ u KK2 BBeneus! B 11ens 7. B Tabanuke mona 00-
MoTkoit KM B ctonbue I umerorcs uudpsl 2, 3 u 4. ITO TOBOPUT O TOM, YTO MArHUTHBIN
MyCKaTellb CBOMMU TJIaBHBIMH KOHTaKTaMH pa3pbIBaeT CHIIOBEIE enu 2, 3 u 4. B cronbue 3 nBa
aapeca: 8 u 9, B cronbue P — anpec 10 u onHa cBoOOmHAs KieTKa. JTO O3HAYaeT, 4YTO
MyCKaTellb MMEET JBa 3aMBIKAIONIMX W JIBA PAa3MBIKAIOIIMX KOHTAKTa, OJIUH Pa3MBIKAIOIIHN
KOHTaKT CBOOO/IEH.

Hepenxo Ha MpUHIMMUAIBEHBIX CXeMaxX MMOKA3bIBAIOT yCTPOUCTBA (IPUOOPHI, PETyISTOPHI H
T.I.), UMEIOIIHE COOCTBEHHBIE MPUHIIUIHAIBHBIE CXEMbI. B 3TOM ciyyae Ha MPUHIUIUATBHON
DIIEKTPUUYECKONW CXEeMe OSTH YCTPOHCTBA H300pa)kal0T YHPOIICHHO (TTOKA3bIBAIOT TOJBKO
BXOJIHBIE U BBIXOJHBIC LIEMU U LEMH MOJa4y MUTAIOLIET0 HANPSHKEHUs ), a IETAIbHOE TIPEICTaB-
JICHWE O TPHHIUIE PabOThl YCTAaHOBKH JIa€T COBOKYITHOCTHh €€ NPUHIIUIHAIHHONH CXEMbI U
MPUHIIMITAATBHBIX dJIEKTPUUECKUX CXEM YCTPOHCTB.

B npuHIMNUANBHBIX OJIEKTPUYECKUX CXeMaX YCIOBHBIE rpaduueckue 0003HAUCHHS
COCTaBHBIX 4YacTell SJEKTPUYECKUX ammaparoB, npuoopoB U CA, BXOIAIMX B OIHY IEMb,
n300paXkaroT MOCJEOBAaTENFHO JIPYT 3a JAPYroM IO MPsIMOM, a OTAENbHBIE LIEMd — OJHY IO
JIPYroi, Mpu 3TOM 00pa3yroTcsi MapajuleNibHble CTPOKH (CTPOYHBIA CIIOCOO BBIMOMHEHHS CXEMBI).
Jlomyckaercst pacrnonararb CTpOKH M BEPTHKAIBHO.

JlvHMM cBS3M MEXTy ammapartaMi MOKa3bIBalOT MOMHOCTHIO, HO B HEKOTOPBIX CIy4asX, YTOOBI He
3aTEMHATh CXEMY, OHH MOTYT ObITb 000pBaHbL. OOpBIBBI JIMHUIM MPU 3TOM 3aKaHUMBAIOT CTPEJIKAMHU.
['maBHBIC (CWIIOBBIE) IIEMIM CXEM BBIIONHSIIOT B MHOTOJMHEWHOM W300pakeHnH. B omHOmMHEHHOM




M300pOKEHUM ATH LEMU TIOKA3hIBAIOT B TOM CJIy4dae, KOIJla WX TPUBOAST JUIS TIOSICHCHUSL.
[TpuHIMUATEHBIE ANIEKTPUYECKHE CXEMbl YIIPABICHUS, PEryIMPOBAHUS, CUTHAIM3AMN U MHUTAHUS
BCET/Ia BBIIOMHSIOT B MHOTOJMHEHHOM U300paKCHHH.

HcxomHoe nonoxkenue armaparoB. KOHTakTb aBTOMAToOB, BBIKIIFOUYATEINIEH, KHOTIOK, PENe U JPYTHX
KOMMYTHPYIOIIMX YCTPOHUCTB Ha CXeMaxX M300paKAIOT MPU OTCYTCTBUHM TOKA BO BCEX HETIAX CXEMBI,
T.€. B MPEAINOJIOKEHUH, YTO B OOMOTKaX pelie, KOHTAaKTOPOB, MAarHUTHBIX ITyCKaTeleHd U T. I HET
TOKa WJIM OH HACTOJILKO MAJI, 94TO SIKOPh HE MOXKET MPUTSHYTHCS (TUITHYHBIA IPEMEP — TOK B OOMOTKE
MaKCHMAaJIbHOTO TOKOBOTO pefie IPY HOPMAaIbHOW HArpy3Kke) ¥ Ha KHOIIKU, PYOWJIbHUKY, SIKOPS pelie
U T.OI. He JCHCTBYIOT BHEIIHHE MPUHYIUTEIbHbIE CHIIBL [103TOMY BCe 3aMbIKarolMe KOHTAKTHI HA
cXeMax TMOKa3aHbl PA3OMKHYTHIMH, a BCE pa3MbIKAIOIINE — 3aMKHYTHIMHU.

Ecm u3 sToro mpasuiia B HEOOXOMMMBIX CITyYasix CIENAHO MCKIIIOYCHHE, T.€. €CIIU OTHEIbHbIC
anmapartbl 1300pakeHbl B BHIOpAHHOM paboueM pexuMe, TO Ha CXeME MPUBOMAST COOTBETCTBYIOIIICE
HOSICHEHHE. Anmaparbl, HE HMEIOLME OTKIFOUYEHHOIO IIOJIOXKEHMS, HM300pakKatoT B IOJIOXKEHUH,
OPUHATOM 32 HUCXOMHOe. KOHTAaKThl KOMMYTHUPYIOIMX YCTPOMCTB, HMEIOIIMX JBa HCXOJHBIX
MOJIOXKEHHS (HAmpUMep, ABYXIO3UIIMOHHOTO pejie ¢ TpeodiagaHueM), U300pKAIOT B OIHOM
MPOM3BOJILHO BBIOPAHHOM TIOJIOKEHHH, KOTOpPOE MOSCHEHO Ha cxeme. CXeMbl MHOIOMO3HMIMOHHBIX
MIEPEKITIOYATENCH, HalpUMeEp, MNEPEKIoUarelicl Leneid ynpaBieHus, JONOJHSIOT —JuarpaMMaMHu
TIEPEKITFOYEHH 1.



lNpakmuyeckas paboma Ne2
TexHu4yeckasi 00KymMeHmauus rnpoekma

Less padoThi: M3yunTh cocTaB 1 Ha3HAYEHUE TEXHUYCCKON JIOKYMEHTAIIMU TIPOCKTA
IMopsinoK BHINOJIHEHHUS PAdOTHI:

1. O3HaKOMHTBCS C METOIMYCCKUMH YKa3aHHUSIMHU;

OINCATh:

2. COCTaB MPOCKTA;

3. BHIBI M COJICPIKAHHUE CXEM MTPOSKTHOM JOKYMEHTAIHH;

4. ycnoBHBIC 0003HAYCHUS AIEMEHTOB M X (DYHKITHI

[IpoekTOM B KanmMTaIbHOM CTPOUTEIHCTBE HA3bIBAETCS COBOKYMHOCTh TEKCTOBBIX
MaTepuasoB, pacyeToB, YEepTEKeW, HEOOXOAMMBIX ISl CTPOUTENHLCTBA W PEKOHCTPYKLIHH
HOBBIX 3aBOJIOB, II€XOB, YCTAaHOBOK, COOPYXEHHH. IIpOEKT KOOpAMHHUPYET AEATEIBHOCTH
MHOTOYMCJICHHBIX ~OpraHu3alliii W TMpeanpusiTUd — HU3roTOBUTENEH 000OpyaoBaHuUd,
YYacTBYIOIIMX B CTPOUTENBCTBE C IIENBI0 TOJTYYEHHUS KOHEYHOTO pe3yibTaTa — BBOJA B
NEICTBHE B YCTAHOBJIGHHBIC CPOKH MPEINPUATUS C 33aJaHHBIMH TEXHHUKO-3KOHOMHUYECKHMU
XapaKTepPUCTHKAMHU.

[IpoekToM ycTaHAaBIUBAIOTCA: IME€pPEYeHb OOOPYAOBaHMS W  B3aUMOCBS3H  MEXKAY
OTIEIFHBIMH arperaraMu, B3aUMHOE PACIOJI0KEHUE 3JaHUN U COOPYKEHUH Ha MPOMBIIUICHHON
IUIOIIAKE, TIOPSIIOK BBINOJHEHUS PpA3IUYHbIX BUAOB CTPOUTEIBCTBA, MOHTAXKHBIX H
CHEIHMATBHBIX Pa0OT, CTOUMOCTh CTPOUTENHCTBA U T. 1.

[TpoekT, KaK MpaBWUJIO, MOAPA3ACISIOT HA YaCTH, COOTBETCTBYIOIIKME BHUJAM CTPOHUTEIHHO-
MOHTQ)XHBIX paboT; «OCHOBHOE TEXHOJOTHYECKOE O0OPYAOBaHUE», «IINEKTPOTEXHUIECKOE
obopynoBaHue», «KOHTpOIbHO-U3MEPHUTENbHBIE MPHUOOPHI M aBTOMATHKa» WU T. M. BBIMONHSAIOT
MPOEKT € y4deToM TpeboBaHuii crpoutenbHbix HOpM u mpaBwin (CHull), BemomMcTBeHHBIX
ctpoutenbHbix HOpM (CH) u pykoBoasiux MatepuanoB (PM), yd4UTHIBAIOIINX KOHKPETHBIE OCO-
OCHHOCTH BBITIOTHEHUS OTACIBHBIX BUAOB PaldoT.

Jlis HanmaauMKoB MPUOOPOB M CHCTEM aBTOMATH3AlMU JH000M KBaTU(pHUKAIMU HEOOXOJUMO
NIOCTOSTHHOE OOpalieHre K JOKyMeHTaM MpoekTa. [losToMmy H3iokeHHe MaTepuaia pasferna
CTaBUT CBOEH 1I€NIbI0 BEIPAOOTKY y 00Yy4aroIMXCsl HABBIKOB HAXOXKJICHUS B paO0OUMX YepTexax u
TEKCTOBBIX JOKYMEHTaX CBEJCHWH, HEOOXOIMMBIX ISl TMPOU3BOJCTBA PAadOT, HO HE MOXKET
CIIY’)KUTh IIOCOOMEM IO OCHOBAM MPOEKTUPOBAHUS CHCTEM aBTOMATHU3AIUH.

OCHOBHBIM JOKYMEHTOM, TI0 KOTOPOMY IPOBOJST KOMIUICKTAIIMIO, MOHTQX, HAaJaaKy W
HKCIUTyaTal[MI0 HaJaKUBAEMbIX CHCTEM, SBISETCS MPOEKT aBToMaTH3anuu. OTCTYIUIEHUS OT
MpoeKkTa Ha J00W cTraauu paboOT HEAOMYCTHUMBI 0€3 COIVIACOBaHUSI C MPOEKTHOM
opraHusanuei, BbimycTuBIIed npoekT. Hamagounele paboTel mo mnpubopam U cucTeMam
ABTOMATH3AIMH MTPOBOIMT IO YEePTEkKAM M CXeMaM, KOTOPbIe BXOIAT B COCTaB IPOEKTA.

Marepuansl IpoeKTa NpeaCTaBIsAIT CO00M KOMIUIEKT rpaduueckux (YepTexel U cxem) u
TEKCTOBBIX MaTEPUANIOB, B KOTOPBHIX C HCIOJB30BAHMEM YCJIOBHBIX OOO3HAYEHW W CHMBOJIOB
nepenaercsi (PyHKIMOHAIBHOE Ha3HAYEHUE KaXKI0ro Mpudopa M CHCTEMBbI, ONPEAENSIOTCS THII,
MECTO YCTAHOBKM M CHOCOOBI COEAMHEHMsI 3JIEMEHTOB (IpeoOpaszoBareneil, npuOopoB,
PETyJISATOPOB) MeXAY co00H, popmMupyroTcs TpeOOBaHUS K TOUHOCTH U HAJIEKHOCTH PabOTHI
YCTPOMCTB.

Ha Bcex sTamax npoBefieHus MyCKOHANA0YHbIX paObOT HaIaJUUKU UMEIOT JEJI0 C IPOEKTHON
JOKYMEHTAIlMe, TOATOMY OHH JIOJDKHBI YMETh M0J00parh HEOOXOAWMbIe Uil paboThI
JOKYMEHTBI, TPOYMUTaTh HMX COJIEpKaHHE M HUCIONb30BaTh B padore. CoBeplIeHCTBOBAHUE
TEXHOJOTHH TPOU3BOJCTBA, pa3pabOTKa W BHEAPCHHWE HOBBIX CPEICTB aBTOMAaTH3AIHU
OoOyCIOBIMBAIOT ~WHAMBUAYAIbHBI  XapakTep TPOEKTa aBTOMATU3aIMM  COBPEMEHHBIX
TEXHOJOTWYECKUX TMPOIECCOB, TOATOMY @K€ ONBITHBIE HATaqIuKH, padoTaBIIMEe Ha



AQHAJIOTMYHBIX MPEANPUITHIX, TOJDKHBI TIIATEIBHO O3HAKOMMTBCS C COCTAaBOM M COJEpKa-
HUEM IPOEKTA aBTOMATHU3ALNY.

TpeOoBanusi K MOPAAKY pa3pabOTKH, 0OBEMY M TEXHOJOTMYECKOMY COJIEP’KAHUIO MPOEKTa
yCcTaHOBJICHbl B HopMatuBHOM JokymeHte BCH 281—75  BpemenHble yKazaHUs 1O
IIPOEKTUPOBAHUIO CUCTEM aBTOMAaTH3al[MM TEXHOJIOIMYECKMX IIPOLIECCOB», a IpaBuia HU
MOJIOKEHUSI 0 pa3paboTke, oGOPMICHUI0O U OOpALICHHI0 KOHCTPYKTOPCKHX JOKYMEHTOB
pErIaMEeHTUPYIOTCA  CTaHaapramMu EnvHOM cUCTEMBI KOHCTPYKTOPCKOM JTOKYMEHTAaLUU
(ECKID)

[TpoeKTHYI0 TOKYMEHTAllMI0 Ha CTPOUTENBCTBO HOBBIX, PACIIMPEHUE, PEKOHCTPYKIMIO U
TEXHUYECKOE MEPEBOOPYHKEHUE NECHUCTBYIOIINX MPEANPUATUHN, 3JaHUN U COOPYKEHUI OTpacie
HapOJHOI'0 XO35MCTBA COCTaBISIOT B COOTBETCTBUM C MOJOXKEHUSAMU MHCTpyKIIMM O cocTaBe,
nopsiike pa3pabOTKH, COTJIACOBAHUS W YTBEPXKIEHHUS MPOEKTHO-CMETHOW JIOKyMEHTAallud Ha
CTPOUTENBCTBO INpennpuatuil, 3nanuii u coopyxenuit (CH 202—81). Cornacno MHcTpykuiuu
MPOEKTHl pa3paldaThiBalOT B OAHY (MPHU CTPOUTEIHCTBE MPEANPUSATHI IO TUIIOBBIM HIIU
MOBTOPHO-TIPUMEHSIEMBIM IPOEKTaM, a TAKXKE JIJIsl TEXHUUYECKH HECIOXKHBIX 00BEKTOB) WIIH JIBE
(U1 KPYIIHBIX U CII0KHBIX O0BEKTOB CTPOUTENIHCTBA) CTAIUU.

Ha mnepBoii cragum pa3paOaThiBalOT OOLIYI0 IOSCHUTEIBHYIO 3aIllUCKy, COJEpKallylo
UCXOJIHbIE JaHHbIE IS MPOEKTUPOBAHMS, TEXHUKO-SKOHOMUYECKHE OOOCHOBAHMS, OCHOBHBIC
IIPOEKTHBIE PELICHUs IO COOJIOJCHUIO TpeOOBaHMM MpaBUi, HOPM U TOCYIAapCTBEHHBIX
CTaH/JapTOB IO B3PHIBO- U MOXKAPHOW 0€30MacHOCTH, TEXHHUKEe 0E30MacHOCTH M OXpaHe Tpyna,
3alMTE OKpyXkawuiein cpenbl, B pasmene «TeXHONOrMYECKUE PpELICHHS» OTpaXkaroT
NPUHLUIUAIBHBIE PEIIeHUsT 10 HSHEProCHA0XKEHUIO TMPEANPUSATHS, BHYTPU3ABOJICKOMY
TPaAHCIOPTY, CBA3H, BOIPOCHI KOMIIOHOBKM O0OPYIOBaHMs, OCHOBHbIE TEXHUUECKHE PEIICHUs U
XapaKTepUCTUKU BBIOpAaHHBIX JJI  YIOpPaBICHUS MPOU3BOICTBOM MPHOOPOB, CPEACTB
aBTOMAaTH3alMyd WJIM arperaTUpOBaHHbIX KOMIUIEKCOB M OCHOBHbIE TpeOOBaHMsS K
TEXHOJIOTUYECKOMY OOOpYIOBAaHHUIO, KOTOPHIE JOJDKHBI O00ECIEYUTh BO3MOXHOCTH YCTAHOBKH
NEPBUYHBIX M3MEPUTENIbHBIX MpeoOpa3oBareiell, peryJupyrolmux OpraHoB, NPERyCMOTPETh
CTPOUTENIbCTBO IOMEIIEHUH JJI1 YCTAaHOBKMU almaparypbl, OSCTakax s MOPOKIAAKU
COEIMHUTEIbHBIX JUHUU U T. II.

Ha BTOpoOil cTamuu NpoeKTUPYIOUINE OpraHu3aluu pa3padaThiBalOT pabdouue yepmedicu U
meKkcmogvle Mamepuabi.

Hanagunkam HEOOXOIUMBI CJEIYIOUIMEe MaTepuaibl, BXOAALIME B KOMIUIEKT pabouyux
YepTeKEN:

® CTPYKTYPHBIE CXEMBI YIIPABICHUS U KOHTPOJIS;

® (YHKUIMOHAJIbHBIE CXEMbl ABTOMATU3ALIMH TEXHOJOTHYECKUX MPOLIECCOB;

® [PUHLIMIIMAIBHBIE CXEMbl KOHTPOJIS, aBTOMATHUYECKOTO PETyJUpOBaHMs, YIPABICHUS U
MUTaHUS;

MOHTa)KHBIE€ CXEMBI IIIUTOB U MYJIbTOB;
CXEMBbI BHEIIHUX COEANHEHNN;
MOSICHUTEIbHAsI 3aMK1CKa;

3aKa3Hble crenu(puKauy.

OTHUM TIepeyHeM He OTpaHHYMBaeTCsl TpebyeMas HallaJuuKaM MPOEKTHas JOKyMeHTanus. B
psne ciydaeB HEOOXOAMMBI IUIaHBl PACMOIOKEHUsS CpPEICTB aBTOMATH3allMU, OOIIUE BUIbI
IIMTOB U MynbTOB. Hepeako mpuxoauTcst oOpamarbes U K JOKyMEHTaM TEXHOJIOTHYECKOM yacTu
IPOEKTa:  4YepTeX aM  OCHOBHOTO  TEXHOJOTMYECKOTO  00OpYAOBaHUS,  perjaMeHTy
TEXHOJIOTHYECKOTO Ipoliecca U T. II.

CTpyKTypHble cXeMbl [OSICHSIOT MPUHIMIIBI  TOCTPOEHHUS] CHUCTEM  YIpaBJICHUS
TEXHOJIOTUYECKMMH TIPOLIECCAMHU M OTPAXKAIOT CBA3M MEXIY YPOBHSMH YIIpaBlIEHHs (Omeparop,
JUCTIeTYep, TJIABHBIM MHKeHep W T. 1.). [IyHKTBI YCTaHOBKH YCTPOWCTB MOJy4EHUS
uHpopMaluy, ee coopa, nepepadOTKU U XpaHEHUsI Ha BCEX YPOBHSX YIPaBJICHUS 0003HAYAIOTCS
Ha cxemax npsMoyrosibHukaMu. Hanpasienrne nHQOpMaMOHHBIX TOTOKOB MEXKy TYHKTaMU U
YOPaBIAIOMMX BO3JECHCTBUI Ha CXeMax II0Ka3bIBAIOT CTPEIKaMH, COEAMHSAIOLIMMHU



npsMOYToJIbHUKU. CTPYKTYPHBIE CXEMBI IPOCTHI B IPOUTECHUH U IOTIOTHUTENBHBIX MOSCHEHUH He
TpeOyIOT, BBITOIHSAIOT UX TOJBKO JJISI CIIOKHBIX CUCTEM YIPABICHHUS.

DYHKIUNOHAJILHbIE CXEMBI COJIEp)KaT OCHOBHBIC TEXHHYECKHUE PEIICHUS aBTOMAaTH3alUU
TEXHOJIOTHYECKHX mpoueccoB. [IpouTeHne STHX CXeM JaeT MpPeACTaBICHHE O CTEIeHH
ABTOMATH3AlMM, CBA3SIX MEXJIYy TEXHOJIOTHUYECKHM TMPOLECCOM M Pa3IMYHBIMH 10
(GYHKIMOHATTPHOMY Ha3HAUEHUIO CUCTEMaMH aBTOMATH3aIUH.

IpuHUMNHAIBHBIE CXEMBl BBINOJNHSIOT TIO OTICNBHBIM y37aM aBToMmartu3auuu. OHu
COZIEpKAaT BCE AIIEMEHTBHI, U3 KOTOPBIX CO3/IaH y3€ll, U TIOJTHOE OIMCAHUE CBSI3EH MEXy HUMHU.

MoHTaxHbIe cXeMbl TOKa3bIBAIOT, KaK COCIUHATH MEXIy COOOW OTIeibHBIE YCTPOICTBA,
KOTOPBIMU YKOMILIEKTOBBIBAIOTCS IIIUTHI, ITyJIbTHI, CTATHBEI IpeoOpa3oBaTesiell U T. II.

CxeMbl BHENIHHX COeJIMHEHMI TOKa3bIBAalOT, KaK BBHINOJHATH TpPYyOHBIE U
JNIEKTPUYECKUE TPOBOJKH, CBSA3BIBAIOIINE B CHCTEMY YCTPOMCTBA WJIM TPYHIBI YCTPOHCTB
Pa3IMYHOrO (PYHKIMOHAIBHOTO HA3HAUYCHUS.

IosicHuTenbHAsT  3amMCKAa  BKJIIOYAaeT B ce0S  ONHMCaHME  aBTOMATH3HPYEMOTO
TEXHOJIOTHYECKOTO TPOLIECCa U XapaKTEPUCTUKY €ro YacTel, CBEIEHHs O pabodux cpegax |
NPOU3BOJICTBEHHBIX IOMEIIEHUAX (HampUMep, TOKCHYHOCTh, AarpecCHBHOCTb, IOXKapo- H
B3pPBIBOOIIACHOCTH). [IpHBOAAT OMUCaHWE CTPYKTYPHl YIPABICHUS OOBEKTOB, H3JIATAIOT
CBEJICHHSI O paboTe CHCTEM aBTOMATH3allMM M HOBBIX WJIM HECTAaHAAPTHBIX NpHOOpax WU
u3nenusax. Kak mpaBuio, K 3amucKe MPHIAralOT CBOAHBIC NMEPEYHH HCXOAHBIX JaHHBIX U
pE3yJIbTaTOB pacueTa HeCTaHJAPTHBIX CY)KAIOIUX YCTPOUCTB M PETYIUPYIOLUINX OPTaHOB.

3aka3nble cneuuuKkanum TPUOOPOB M CPEACTB ABTOMATH3AIMU COAEPXKAT IIEPEUHH
U3MEPHUTENBHBIX Tpeo0pa3zoBareneid, MpuOOpOB, PErysasITOpoB, (YHKIMOHAIBHBIX OJIOKOB H
YCTPOMCTB, NOCTYNAIOIIUX KOMILIEKTHO C HUMH. B crienugukanyuy BKIIOYAIOT HCIIOTHUTEIBHBIC
YCTPOWCTBA, PpEryJHpYIOIIME OpraHbl W BCIIOMOTAaTENIbHBIC YCTPOMCTBA, MOCTYIAIOLINE
KOMIUIEKTHO ¢ obOopynoBanueM. [lo kaxmomy mpubOopy WM YCTpPOHCTBY B creru(puKanuu
UMEIOTCS CBeeHHS 00 M3MepseMOil cpele U ee MmapaMeTpax B HOPMAIbHOM PEKHME, O MECTe
ycTaHOBKH. B cnenmdukanuy ykaspIBalOT HAMMEHOBAaHHE YCTPOMCTBA, €ro THUI U MPHUBOJIAT
TEXHUYECKYIO XapaKTePUCTHUKY (AMara30H U3MEPEHHs, Ha3HAUCHUE U T. 11.).

JIOKyMEHTBI TEXHOJIOTHUECKOTO MPOEKTa HAJIAJUUKH UCTIONB3YIOT ISl TOJyYSHHUS CBEICHUH O
MecTe YCTaHOBKHM NpHOOpa WM mpeoOpasoBaTens Ha TEXHOJOTMYECKHX armaparax HWiIH
TpyOompoBogax. Ha »Tux uyeprekax yKa3plBalOT HAIWYKME TIUIOMIAIOK OOCITYKWBaHWUS,
pasmeleHrne 000pyI0BaHus B IJIaHE U 110 BEPTHKAJIU MOMEIIEHHS U T. 1.

PernmaMeHT TEXHOIOTMYECKOTO TIpOIecca BKIIFOYAET B ce0sl Takue CBEACHUS, KaK MapaMeTphl
KOHTPOJIUPYEMBIX UM PETYIUPYEMbIX BEIWYMH B HOPMAJIBHOM pEXHUME U  MpPeaesbHO
JOMTyCTUMBIE, TIpaBHJIa M TIOPSJOK IyCKa M OCTAaHOBA arperaroB, IIOCIIEIOBATEIHHOCTh
cpabaThIBaHUS OTKJIIOYAIOIIUX YCTPOUCTB MPH aBapUUHBIX OCTAHOBKAX U T. II.

Cucrema ycnoBHBIX TpadUUYECKUX H300paKEHUI MPENCTaBIseT COOOW COBOKYITHOCTH
CHMBOJIOB — MPOCTEHUIINX I'€OMETPHUUECKUX (UTYp, JTUHUNA U TOUEK, KOTOPbIE B COUETAHUM C
OYKBEHHBIMH BBIPQKCHUSIMH M YHCIAMHU TIO3BOJITIOT OTOOPa3sHTh MHOT000paszue 3JIEMEHTOB
CHCTEM aBTOMAaTH3allMM, KaHaIbl CBS3M, COEIUHSAIONINE WX, (DYHKIHMOHAJIbHOE Ha3HAYCHUE
Ka)K0T0 DJIIEMEHTA.

Tabnauma 1. YcnoBHble rpadudeckre 0O003HaYeHHs NEPBUYHBIX MpeoOpa3zoBaTenieil 1 0TOOPHBIX
YCTPOWCTB



Haunmenosanne OGosuaucune Haumenopanie Odosnayenne

TepmonpeoGpa3sosaresb 8 YyscreHTeabHbIT 36- O
COMNMPOTHBJICHH S MEHT! .
HOMA3BKOBbIi{
TepMmosnekTpHueckHuit ﬁ €MKOCTHOrO YpOB-
npeoGpa3osarenb Hemepa
TepmoGaanou razosoro
(>xHaKocTHOrO) mpe- ﬁ
o6pasoparteasn [TpeoGpasoBaTteb: [[I]
(H3HKO-XHMHYEC-
KHX CBOHCTB
Ot6op pasaexHs L nbesoMerTpHyec- E
KHH
Cyxalouiee ycrpoierso
AN H3MEepeHHs pac-
xoaa Cocya:
Pa3ACAHTEAbHBIA Q
ITpeoGpasosarteap pac-
XOAa 3NEKTPOMar- °
HUTHBLA ) KOHAECHCALLHOH-
Hbl# (D

B Tabn. | npuBeneHsl ycioBHbIE 00O3HAYEHHs; HEKOTOPHIX HamOolee YacTo

BCTPEYAIOLMXCS HAa NPAKTUKE OTOOPHBIX YCTPOWCTB M IEPBUYHBIX H3MEPUTEIbHBIX
npeoOpazoBareneir. M3 Takux o0O0O3HAUeHHWH CTPOSAT U Ooyiee CIOXKHBIE, HalpUMep
MHOTO30HHBII TepMOIIpeoOpa3oBaTelh CONPOTUBICHHUS H300pakaloT € HECKOJIBKUMHU
JJIEMEHTAMHU.
W3meputenbHpie  TPHOOPHI, PETYIUPYIONME OJIOKH, MHOTO()YHKIMOHAJIBHBIE YCTPOHCTBAM
nepenaromye npeodpasoBarend 0003HAYAIOT HAa YEPTEkKaX CHMBOJIAMHU, IPUBEICHHBIMH B
Tabn. 2. B BepxHel mosioBuHE Kpyra (KBajapaTa), M300pa)karouiero mpuodop, yKa3bIBaeTCs
¢usnueckas BeNUYMHA, JUIS W3MEPEHUs (PEryJupoBaHUs) KOTOPOHM OH IIpeIHa3HaYeH.
dusnyeckas BeTWUMHA YKa3bIBa€TCAd JIATUHCKMMHU W TPCUYCCKUMHU TPOMNHUCHBIMU H
CTPOYHBIMH OYKBaMH B COOTBETCTBHH ¢ 0003HAUYECHUSMH, IPUBEICHHBIMH B Ta01. 3.

Tabnuma 2. VYcrnoBHele rpadudeckre 0003HAuUeHHS TPUOOpPOB,  PETYISTOPOB M
M3MEPUTENHHBIX TIPeoOpasoBaTeeit
Haumenosanne OGo3xauenHe Hanmenosanue OGo3navenne
‘UamepuTenbublfi  TpH- @ [Mepenaowuit npeot-
6op (npecGpasosa- pasoBarenb:
Teb) 3/IEKTPHUCCKHH [\vava)
Peryastop uau peryau- . fIHeBMATHYECKH [mon]
pyou# 6a0k
‘Uamepurenvtnifi  npu- Hamepurenbunii nps-
:60p H peryasaTop B ' 6op ¢ 3meKTpHuec-
OJHOM Kopnyce A KHM  Mepegaoium
npeobpasosaresem
Tabnauma 3. 0003HaYEHUS U3MEPSIEMBIX U PETYITUPYEMBIX BETMUUH
Haumenosanne Of::::- Haumenosanne o‘&‘)::ea'
Temnepatypa t [NaoTHOCTD 0
IlaBaenne, Bakyym P Konuenrpauus C
Pacxon # KonmnyecTso G INepemenenue S
Yposeub H Bsaskoctb m
Pasnocts (npupaiue- A
HHE)
B HmwkHEN YacTH yCIOBHOIO

rpa¢u4eckoro M300pakeHUs YKa3bIBAlOT (YHKIMOHAJIbHbIE NPU3HAKK MpUdOpa WM



peryisropa, HalpuMep HaJIWYUE PETHCTPAIMU WM WHTETPUPOBAHUS 3HAYCHUN BETHMYMHBI,
3aKOH peryqupoBaHus W T. 1. DOyHKIHOHATbHbIE NpPU3HAKH O003HAYAIOT OYKBCHHBIMH
coueTanusmu (Ta6m.4).

[IprMepsl YCIOBHBIX rpapUUYeCKUX H300pakeHHH MPHUOOPOB U PEryJISTOPOB MPUBEACHBI HA
puc. 1.

Jlns u300pakeHHs Ha YepTekKax HCIOTHHUTEIBHBIX YCTPOWCTB MPUMEHSIOT 0003HAYCHUS,
npuBeneHHble B Taba. 5. [lomb3ysch TabmuIed, MOXHO ONPEACIHTh BHJ PErYJIHUPYIOIIETO
opraHa, U300paKEHHOTO Ha CXEMe, THUI HCIOJHUTEILHOIO MEXaHM3Ma M BHJ HUCIOJb3yeMOi
sHepruu. J{JIs SNMEKTPUYECKMX MEXaHH3MOB B KPY)KKE, 0003HAYaloLIeM IPHBOJ, OKa3bIBAIOT
POJI UCITIOIB3YEMOTO TOKA.

Tao6numa 4 bykBeHHble 0003Ha4YeHUs (PYHKIMOHAIBHBIX IMPHU3HAKOB Npubopa u
perynsropa

HaumenoBanue Ofeo:::- Haumenosaune 03::::-
INoka3nBalouHil Il Crartuyeckuii (nponop- Cc
LWHOHAJbHbIA)
PerucTpHpyioun i C Haoapomubiit wau A Hs
Hurterphpyomni H LAupoeperunpyomsit Ao
Cymmupyiouni (6710K) Cwm o3 LHOH HbIH M3
[1peoGpa3zyioumui Ip Peryaupylouiii cOOTHO- Co
eHne
Yeuausalouinn Ye 3apaniuni 3a
Tabnuma 5. YcnoBHble rpaduueckue O0O3HAYEHHUS PETYIUPYIOIIUX OPraHoOB U
HUCITOJIHUTCJIIBHBIX MEXAaHU3MOB
O6o3ua- O60o3na-
HaunmenoBanue i HaumenoBanue deine

Hcnoannteabnsiit mexa-
3acnomka peryaupyiouas /0/ HH3M! B
nopHIHeBOi

Knanan peryaupyousii MeMGpaHHbI @

»  Tpexxoaosoit Y snextpomaruutibii [ —f~g—

C 3/EKTPONPHBOAOM (—\P

@ 17 ‘{", Puc.1 mpumepsl yClIOBHBIX rpaduyecKuX H300paKCHH: a —
J 2 o

2 puGop 1S M3MEpeHHs TEMIEpAaTyphl; 6 — M3MEPHUTENbHBIIl

aq g b) ¢ npeoOpasoBareib pacxolbl ¢ DIEKTPUUYECKUM BHIBOJOM; B —

IIN — perynsarop ypoBHs; r — II- perymsarop naBiaeHHs
NpUOOPHOTO THUIIA

Jlist u300pakeHUsT SJIEMEHTOB JJICKTPHYCCKUX MPUHIUMHAIBHBIX CXEM HCIOIB3YIOT
ycioBHbIe rpaduyeckre obo3HaueHus (tabn. 6). Kpome ykazaHHBIX B TaOJIHIE TPUMEHSIOT
TaK)Xe IIMPOKO M3BECTHHIC YCIOBHBIC M300PAKCHHS PAJHOJETANCH, TAKUX, KaK PE3UCTOPHI,
IUOMABI, TPHUOIBI, KOHIEHCATOPHI, a TaKXe DJIIEKTPOTEXHUYECKUX YCTPOUCTB —
TpaHcGOpMaTOPOB, SIEKTPOIBUTATENEH U T. II.

Kananel cBsizu MeXAy yCTPOMCTBaMH aBTOMAaTHKU M300pa)xKarOT B BUJIE€ CIUIONIHBIX JIMHUM,
COCIMHSIONUX HMX. TEXHOJIOTHYECKHE allapaThl Ha CXeMaxX aBTOMATH3aIllUd W300pakaroT
YVIOPOILIEHHBIMU CUMBOJIAMHU, KOTOPbIe OOBIYHO MOBTOPSIOT KOHTYPHI MAIllMH, arperatoB U T.
n. TpyOompoBoabl, TPAHCIOPTUPYIOIIME CpEabl OT ammapara K ammapary, Takke
n300pakaroT B BHJAE JHHHH, a HX- MepeceuyeHus o0o3HayaoT Touykod. CTpenku,
YKa3bIBAIONINE HAMPABICHUE IMTOTOKOB JKUJKOCTEH, BBIMOTHSAIOT 3a4epPHCHHBIMH, Ta30B —
KOHTYpPOM TpeyrojbHHKa. B pa3ppiBax TpyOONpPOBOIOB AJIS CIOXKHBIX TEXHOJIOTUYECKHX IPO-



[IECCOB MHOTJA IMPOCTaBISIIOT  YHCA, XapaKTEepPU3YIOUIHMEe TPaHCHOPTHPYEMYIO  I10
TpyOompoBoay cpeny: Boga — 1, map — 2, Bo3nyx — 3, kuciopon 5, ¢ 6 1o 10 — uHepTHBIE
ra3el, Hedre- 1 Gek3MHONPOBOABI 0003HAYAIOT YHCIOM 15, a TpyOOIpPOBOIBI, MO KOTOPHIM
TPAHCHIOPTUPYIOT TOproYre ra3bl,— OT 16 10 25 (B 3aBUCUMOCTH OT BHJa rasa).

Tabnuna 6. YcinoBHbIe rpadudeckue 0003HAYCHUS STIEMEHTOB AIEKTPUICCKUX CXEM

Haumenosanne Q60o3navenue Haunmenosanne OGo3nauenne

Jns  uzobpaxeHnus  Ha
YEepTEkKax CXEM, BBITIOJTHEHHBIX

Ka-‘rymka pene HJIH 31eKTpo- E::] E:] PaaMbiKaoWwHi ¢ 3ameani-
Ha JIOTHMYECKHX  JJICMCHTAax,

MeXaHHUecKoro ycrpoder- TeNEM:
Ba npu cpabaTbiBaHHK

T IIPUMEHSIOT 0003HaYEHMS,
npH OTNYCKaHHH

NpuBeACHHbIE B TaOm. 7. Jlns
Karywka pene:

ABYXOGMOTOMHOFO IPOCTHIX 3JICMCHTOB nux

npu cpabaTbiBaHHH H

OTnycKauHH I/1306pa)KCHI/Ie COACPKUT OIHO

NO/IAPH30BAHHOrO Bhikaioyareab KHONOUHbIH moJie HpSIMOyFOJILHOfI (bOpMLI,

B KOTOpPOM  YKa3bIBAIOT C

i dodod
C 3a1epKKOfi npH cpa-
6arua£uun g @:::] |Pasvenunntens Tpexnoaioc- IOMOIIbIO YCJIIOBHBIX
—_—
P .

Hbifi M300paKCHUIM
CAAMCANRIENAIEN Dh Coennnenue: - KIMOHAJIbHOE Ha3HA4YeHUE
NYCKaHHH pasGoptoe (i)YH 1t
5 QJICMCHTA, €ro THUIT 110
Kourakr: HepaaGopiioe ey
3aMblKaIoUtHi RSt HOMCHKJIATYPHOMY  II€PEYHIO,
pa3MHIKaoWHKi P R e—
. APYTrue MNOSICHAKOIINEC HTaHHBIC.
3aMbIKAIOWHHA ¢ 3ameannTe- IMepexawouareab suorono- [ | | | 1 11
JeM: IL__ 3HUHOHHBIH B TCX cirydasx, Korma
fpH cpaGaThiBaknH ‘ L kL) HE0OXOJMMO yKa3aTb HOMEp
Jlamna curianbHas > b
NpH OTNYCKaHHH IL ® IIOAKIIOYaCMOu BHCIIHECHU
NnpH cpabaThiBatiH H ﬁf Iy, XapakTepuCTUKyY
OTNYCKAHHH s BXOJHOTI'O nim BBIXOJHOI'O
CUrHalia, OTH JaHHBIC

[IOMEIIAIOT Ha JOTOIHUTEIbHBIX MOMSX.

BbykBeHHO-11(DpoBbIE 0003HAYCHUSI B ANIEKTPUUECKHUX cXeMax n300pakaroT B cootBerctBur ¢ [OCT
2.7-10—81. Crarnapt BBOAWT 00s13aTeIbHBIC OYKBEHHBIC KOJIBI JUTsl HAMOOJIee PAaCIPOCTPAHEHHBIX TPYIIIT
JIEMEHTOB JJIEKTPUYECKHX cXeM. KoHJieHCaTophl, pe3ucTophl M MOTYHpPOBOJHUKOBBIE MPHOOpPHI Ha
CXeMax M B TEKCTOBBIX MaTepuajax JIOJDKHbI MMETh OyKBEeHHBIM kof coorBercTBeHHO C, R u V. Pere,
KOHTAKTOpBI M IycKarelu 0003HayatoT KoJoM K, a curHaieHble ycrpoiictBa — H. Ilocne koxa
YCTPOMCTBA YKa3bIBalOT MOPSIKOBBIM HOMeEp (MO3MIIMIO) ycTpoiicTBa Ha ueprexe. Hanpumep: V5
— TATHIA TOJYIPOBOJHUKOBBIN dJIEMEHT, a H7 — cepMas cUrHajIbHas Jamra.

Tabmnura 7. VYcaoBHBIE
0003HaueHUs 3JIEMEHTOB
JIOTUYECKUX CXEM

Haumenopanne OGoanayenne Haumenosaune O6o3nayenne

X

neMeHT JOrHYeCKHH

% Ecmmn Ha yepTexe
! y
C 10NONHATENbHBIMH NOASMH 7 N300pakaeTcss HECKOJIBKO BHJIOB
3JIEMCHTOB, BXOJAIIIUX B T II
[TosTopHTEAL X Y | dnement ¢ 3aaepxxoii spe- | X Y ’ pymy,
pEi: HalpuMep MOITYIPOBOJIHUKOBBIE
HNOJbIL AH3UCTOPHI
HE (unseprop) 1@-‘! [Moporobuiii snement (pop- | x v AHOIBL, P PbL,
MItPOBATEb HMIY1bCOB) "" }" CTa6I/IJ'II/ITpOHI>I, TO T
I/I306pa)KeHI/IH MNPUMCHSAIOT

NBYXOyKBeHHblE  KoOIbl.  Tak,
JMOAaM U cTabuiuTpoHaM npucBanBaercs koj VD, Tpanzuctopam - VT. 3ByKoBOoe CUTHAJIbHOE
yCcTpoicTBO 0003HaYaIOT KOoJIoM A4, a curHanpHyto gammny — HL.



Jis  o0o3Ha4YeHHs BBIKIIOYATENCH U pa3beaUHHUTENCH UCMIONB3YIOT kon Q, a mms
KOMMYTALIMOHHBIX YCTPOMUCTB (KHOIOK, NE€pEeKIItoYaTenel, BCTPOCHHBIX KOHTAKTHBIX I'PYII) —
S. KOHTaKThbI 37EKTPOMEXaHUYECKHX pelie 0003HAYAIOT CIIEAYIOUIMM 00pa3oM: YKa3bIBAalOT KOJ
pese, ero MO3ULMOHHBIA HOMEP M 4epe3 JBOCTOYME — HOMEP KOHTAKTHOW I'PYIIIBI, KOTOPOH
NpUHAUICKUT KOHTAKT. Harmpumep, o6o3nauenne K72:3 o003Ha4YaeT, 4To pedb UAET O TPEThei
KOHTAaKTHOM TPyIIIIE BTOPOIO PeJie BPEMEHU Ha JAHHOH CXeMe.

Kpome mnpHBeNeHHBIX YCIOBHBIX u300paxkeHud, npeaycmorpeHHbix ['OCTamu, npu
COCTaBJICHMM IPOEKTOB aBTOMAaTH3allMM IIMPOKO IPUMEHSAIOT OTPACICBOM  CTaHAAPT
«O003HaYeHNsT YCIIOBHBIE B CXEMaxX aBTOMATH3allMU TexHoJormueckux mporeccoy (OCT 36-
27—77). Cormacao OCT mnpubopbl W CpeACTBa aBTOMATH3allMM, YCTaHABIMBAacMble Ha
TEXHOJIOTHYECKOM 000pYy/IOBaHMH, Ha CXeMax HM300pakaloT B BHJE Kpyra auameTpoMm 10 mm.
Jns  o0o3HayeHus MNpUOOPOB, YCTAHABIMBAEMbIX HA IIUTAX, Kpyr JeNsaT IOHoJaM
TOPU3OHTAILHOW 4epToil (cMm. puc. 1, a). B kpyre m300pakatr0oT MO3HIMOHHOE 0003HAUCHHE
YCTPOWCTBA, KOTOpOe (popMHUpYeTCs N0 CIEAYIOLEMY MIpaBUIly: OyKBa, COOTBETCTBYIOIIAs KOIY
U3MEpSAEeMOi BEJTMUMHBI, OyKBa, YTOUHSIOIIAS U3MEPSAEMYIO BEIHUMHY (IIPH HEOOXOJMMOCTH),
Janee — KoJibl (yHKIIMOHAJIBHBIX IPU3HAKOB YCTPONCTB.

Jlyis OCHOBHBIX (PM3WYECKUX BEIMYMH MPUHATHI CIENYIOMHE KOabl: pacxon F, yposens L;
JIaBJICHUE P; Ka4yeCcTBO, COCTaB, KOHLEHTpauus — Q u T. n. {1t 0603HaueHns: pyHKIHMOHAIBHBIX
NPU3HAKOB YCTPOMCTB TPUHATHI KOJBI: CHTHAIM3auusi A, uWHIuKanusa (TokasaHue) /;
perynauposanue C; peructpauus R. J[onmonHUTENbHO (QYHKIMOHAIbHbBIE MPU3HAKU MOTYT OBITH
YTOYHEHBI CIICAYIONMMH O0O3HAUCHUSMH: TEpBUUYHBIN mpeoOpaszoBarens E, mepenatommii 7,
CTaHIMs YynpasieHus [, BbluuciutenbHas onepauus U. OTu OykBbl 3aMBIKalOT YCIOBHOE
0003HaYEHNE YCTPOUCTBA.

Psgom ¢ rpaguueckuM H300pa’keHMEM YCTpOICTBAa Ha yepTexax MOTYT ObITh HaHECEHbI
JIOTIOJIHUTEIbHBIE CUMBOJIbI, XapaKTEPU3YIOILUE POl SHEPTUN CUTHANA (E — IEKTPUYECKHH, p
— ITHEBMAaTUYECKUM), OMNEpalyio, BBIIOJIHAEMYIO BBIYUCIUTEIBHBIM YCTPOHCTBOM (K —
YMHOXEHHME CUTHajIA U T. I1.).



lNpakmuyeckas paboma Ne3
Tema .« lNonyyeHue nepedamoyHoU hyHKUUU Mo OughghepeHyuaribHOMY
YPpaBHEeHUH»

OO01ee 3aganue
f

X%?—%P S §>—>Oy >y

Hana onnokonrypHast ACP, mist koTopoit onpenenena nepenatounas pyHkuus
perymsaropa (P) ¢ HacTpolikamu u tuddepeHnmanbHoe ypaBHEHHE 00BEKTa YITPABICHUS
(OY). TpebyeTcst onpenennTh:

- NepeIaTOYHYIO0 (DYHKIIMIO PAa30MKHYTOM cHCTeMbl Woo (S);

- XapaKTepHUCTHUECKOE BbIpakeHNe 3aMKHYToM cucteMsl (XB3C);
- nepeiaTovYHbIe PYHKIMH 3aMKHYTON cucteMbl @5 (S) — o 3apanuto, 5 (S)—
1o Bo3mynieanto, O (S)— mo ommodke;

- koo uuments! ycuienuss ACP;
- YCTOHYHUBOCTh CUCTEMBI.

[Ipumep pemenus 3agaHus
1 .
Han ITH-perynsTop ¢ [1® suma W, =2 + JH 00BEKT yIpaBJICHUs, ONTUCHIBAEMBII

g depeHIaTbHbIM YpaBHEHUEM

Fy gy &y _Fu o
2dt3 +3dt2 +dt T de2 +4dt+u
Onpenensercs nepeaarodnas GyHKIUs 0ObEKTa:
Wos(s) s?4+4s+1
)= —————
06 2s3+3s2 4+

Torna nepeaaroyHas (I)YHKI_[I/IH paSOMKHYTOﬁ CUCTCMbI UMCCT BU ]

W W 2_|_1 s?4+4s+1 253 +9s®2 +6s+1
e % e —) % ——
oo(S) p(S) 06(5) ( S) 253 +3s2 45 2s% 4+ 3s2 + s
_B(s)
—A(s)

XB3C!

D(s) = A(S) + B(S) =234 + 353 + 52 + 253 + 952 + 65 + 1 = 254 + 553 + 10s2 + 65+ 1.
2

[lepenaTounbie PyHKIIUN 3aMKHYTOW CUCTEMBI:

Weo(s B(s) 2534952 +6s+1
Ds(s) = Wol®) _ B6) -I10 3a/1aHHIO,
1+Weo(s) D(s)  2s*+5s3+10s2+6s+1
1 A(s) 25*4+3s3+s2
Or(s) = === -110 OIIMOKe
e(s) 1+Weo(s) D(s)  2s*+5s3+10s2+6s+1 ’
s2+4s+1
s3+4s2+s

d (S) — Wos(s) — 253435245 —
B 1+Weo(S) 1+ZS3+9SZ+6S+1 2s%+553+10s2+6s+1
2544353452

BO3MYLICHHUIO.
[To nepenatouHbiM GYHKIMSIM ONIPENEISIIOTCA KOOPPHUIIMEHThI YCUIICHUS ITyTeM
MIOJICTAHOBKH B HUX S = (:



K; = ®5(0) = 1 — no 3amanuio;

Kg = ®g(0) = 0— mo ommoke;

K; = ®5(0) = 0— I1O BO3MYyIICHHIO.

YeroitunBocts ACP onipenensiercst mo kpureputo ['ypBuiia.

[Tockonbky k03 unmentet XB3C a, = 2,a3 =5, a, =10,a; = 6,3, =1
(crenensb nonuHoMma n= 4), To matpuna [ 'ypBuia umeer Buj

5 6 00
(2 10 1 0 >
0 5 6 0
0 2 10 1

(oOpaTuTe BHUMaHKE Ha CXOJCTBO CTPOK MaTpuiibl: 1 ¢ 3 u 2 ¢ 4). Onpeaenurenu:
A1= 5 > O

b=0 b)=5+10-246=38>0,

2 10
5 6 0
Az= (2 10 1)
0 5 6

=0B*10x6*x6*x1*0+2*x5x0)—(0*10*0+5*x5*x1+2
*x6x6)=209>0

3A4=1%A3=1%209>0

[TockonbKy Bce ornpenenuTeny noioxurensbisl, T0 ACP yctoitunBa. ¢

BapuanTtsl 3a1aHuii:

BapuanTt I1d Huddepennuanbaoe ypasaenue OY
Perynsropa

L Wp=4+§ 1632+832+%=%+u
P mmseg] w2200 Y,

3 Wp =05 4‘§_Z+ %+6%+y=i—?+u
4 Wp:2+% 2732+2732+9%+J’=5u
B EITC 20

_ 3 2 2

6 Wy =4 2t¥+3t3=23t?+3%+u

! wp:5+§ 12%+10%+2%=u

8 Wy =8 7224_822+9%+y=5%+u
9 Wp=4+% 4%+6%+2y=4u

10 szg 222+3i2’ %:% 4%+u




11

d’y _dy

Wy =1+~ 45 +5+y=2u
. Wo=1+< 1022+722+%=4u
1 Wp=5+% 42i}3}+832t)2]+5%+y=4u
14 Wy 1+% 25%+10%+%=2u

2

. Wp:g %+%=2%+u
ST T T 2
Y VVp=1+% 4%+2%+y=3u




[IpakTuueckas paboraNed

Tema: «Ilpeobpa3zoBanue cTpyKTypHBIX cxeM CAY»
Lenb pabotel: HayunThcst HOMTy4aTh NepeaTOuHble (YHKIMU CIOKHBIX CUCTEM COCTMHEHUIN
3BCHBEB.
ITopsinok BBINOJTHEHUSA
1. B 3aBucumocTH OT HOMEpa BapUAHTa BBIOPATH HCXO/IHBIC IAHHBIE.

2. TloayuuTh nepenaToOuHyrO (QYHKIIHIO CJIOKHOM CHCTEMBI COCIMHEHNI 3BEHBEB.

KOHchILTaHI/Iﬂ 110 BBINOJITHCHHUIO HpaKTH‘leCKOﬁ paﬁoTLI
Hepez[aTqua;I (bYHKI_II/Iﬂ oCJICA0BAaTCIbHO COCIMHCHHBIX 3BCHLCB |

WZ == W1W2 e WN
Hepe,I[aTOqHaﬂ q)yHKHI/Iﬂ nmapalji€JIbHO COCAMHCHHBIX 3BCHBCB!

Wy =W, + Wy ... Wy

[lepenaTounas GyHKIMS cUCTEMBI ¢ 0OpaTHOM CBSA3BIO (BCTPEUHO-TIAPAILIEIbHOE COCTUHEHUE):
Y(p) Wi(p)

W(p) = X(p) 1—Wo(p)Wi(p)
I1O0C

_Y® _ Wi ()
W(p) - X(p) 1 + Wo(p)Wl(p)
00C
[Ipumep

Haiitu nepenarounyro QyHKIIHIO CHCTEMEI 110 €€ CTPYKTYPHOU cXxeme

o) _ef) ‘ N X)

—{(@ Wikl g w0 e
Vi4(p]
CrpykrypHas cxema AC

Pemienue. [IpuBenemM cTpyKTypHYIO CXeMY K OTHOKOHTYpHOU. CBOpaunBasi 3BEHBS C
nepeaarounsiMu pyukimsamu W2(p), W4(p) nomxyuanm

W, (p)
1+ Wy (p) = W,(p)

Was(p) =



Torna nepenaroynas GyHKIHS pa30OMKHYTOW CHCTEMBI

X
Wp) = % = Wy(p) * Ws(p) * Wi (p)

[Tepenarounas GyHKIMS pa30OMKHYTOM CHCTEMBI IO BO3MYIIIAIOIIEMY BO3ICHCTBHUIO
X(p)

Vp) =—=<=
F(p)

[TepenaTounas GyHKIMS 3aMKHYTOW CHCTEMBI TT0 33/Ial0IIEMY: BO3/ICHCTBUIO

_ X(p) _ W(p) _ W1 (p) * Wy (p) * W3(p)
Gp) 1+W(p) 1+ Wi(p)*Woulp)*Ws(p)

[lepenarounast pyHKIUS CUCTEMBI 10 CUTHAITY OITUOKH
E(p) 1 1
p(p) = = =
Gp) 1+W() 1+ Wi(p)*Waulp)*Ws(p)
[lepenarounas GyHKIMS 3aMKHYTOM CUCTEMBI IO BO3MYIIAIOIIEMY BO3CHCTBUIO

Xp) V) Ws(p)

Ws(p)

®(p)

b = = =
rP) = ) T TI W) 1T Wh (D) * War (D) = Ws ()
Bapmuanr 1,16
’__ W) [y
X — N/ w W8 ——

v OO = () e
FEARA

W7

Bapuanr 2,
17

KV

— —1 (e LA A
4w b———1 w2 *‘ i }(\A — W

- W1 1 W2
w3 |

Bapuanr 4, 19

w7




- Wi W2 — —tws [ W3 ——

W3

W6

W8

W7
Bapmuanrt 5, 20
w3
- w1 — ws <®— w6 we
‘,"2 \
- e
Bapuanrt 6, 21
w3 j
~ w1 w i ws | — W ws
sl
o .
w2 ‘
e w7
Bapmuant 7, 22
w3 \
w1 et WS 1 :; }—- W we

w2 l
w7

W

Bap nanr 8,23

Bapuanr 9, 24
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W4

w2

w3

Bapmuanrt 10, 25

Wi

W2 r

W3 ¢

Bapuant 11, 26
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IIpakTnueckas padora Ned

Tema: UCCJIEJOBHUE JIMHEVMHBIX TUIIOBHIX 3BEHHEB
BBEJAEHUE

VisSim — 93To BHU3yalbHBId $3bIK MPOrPAMMHUPOBAHUS, MPEIHA3HAYCHHBIH IS
MOJICIIMPOBAHMS TUHAMUYCCKHX CHCTEM, a TaKKe IMPOCKTHPOBAaHUsA, Oa3HWpyrolmerocs Ha
MOJIEIISAX, JUII BCTPOCHHBIX MHKPOIPOIIECCOPOB. VisSim couetaer B ceOe XapaKTEepHBIH yIs
Windows WHTYWTUBHBIH WHTepdec i co3JaHus OJIOYHBIX JUarpaMM ¥ MOIIHOE
MoJIeTHpyromIee sapo. S3bk pazpaboTan amepukaHCKOM kommanued Visual Solutions, koTopas
naxoautcs B Westford, mrrar Maccauaycerc.

[Mlporpamma VisSim — ojHa H3 JIy4lIUX TPOrpaMM OOBEKTHO-OPHEHTUPOBAHHOTO
mogaenupoBanus (OOM) GU3NYeCKUX U TEXHUYECKUX OOBEKTOB U CUCTeM. B yacTHOCTH, B ATOM
nporpamme MoOryT OBITH MMPpOMOACIIMPOBAHBI, HCCJICAOBAHBI W OITUMHU3UPOBAHBLI IIPOCTBHIC U
CJIOKHBIC CUCTCMbI YIIPABJICHUS.

[Ipy MOATOTOBKE M BBINOJHEHHHM pPaOOTHI PEKOMEHIYyeTCS BHAYale O3HAKOMHUTBCS C

TEOpUEH BONPOCA U NOPSAJKOM BBIIIOJIHEHUS 3aJaHUS.
1. HEJIb 1 3BATAYA PABOTDI

Llenb paGoThI —TIPOBEICHUE UCTIBITAHUS M aHAJIN3a aHAIN3a JIMHEHHBIX CHCTEM C TOMOILBIO
nporpaMMsbl Vissim; U3y4e€HHE OCHOBHBIX XapaKTEPUCTUK TUIIOBBIX JINHEHHBIX 3BEHBEB.

B pesynbrare BbIMOIHEHHsS pabOThI CIEAyeT cleiaTh BBIBOJ O TOM, JEHCTBUTENIBHO JIU
BUPTYyaJibHbIE OJIOKM HporpaMMbl VisSim M BUPTyalbHbIM J1aOOpPaTOPHBIA CTEHJ B IIEJIOM, C
TOYKHU 3PEHHUs UCCIIeI0BATENsl BOCIIPUHUMAIOTCS U pabOTalOT TaK kK€ KaK UX pealbHble aHAJIOTH.

3amaun paloOTHI: IMOCTPOEHHE W AaHAIU3 MEPEXOJHBIX XapaKTePUCTHK HHTErparopa,
arepuoOJIUIECKOro U KOJIEOATEIbHOTO 3BEHbEB

[TponomxurensHoCTh: 1 yac 30 MUHYT

PaboTa paccunTana Ha OJHO 3aHSATHE B KOMIBIOTEPHOM 3aJi€ U JIBa Yaca CaMOCTOSITeIbHON
paboThl cTyleHTa. PaboTa BBINONHSETCS B KOMIBIOTEPHOM 3ajl€ OJHUM CTYICHTOM WU
Opuraznoil u3 NIBYX-TpeX CTYJEHTOB, B 3aBUCHMOCTH OT BEJIMYMHBI T'PYMIbl U BO3MOXKHOCTEH
KOMIIBIOTEPHOTO 3aj1a.

B pesynbraTe BBIMOTHEHHS SKCIEPUMEHTAILHONW YacT paboThl ClIeayeT cenaTh BBIBOJ O

TOM, JIEHCTBUTENIbHO JIM BHUPTyajbHble OJIOKM MporpaMMmbl VisSim W BHUPTYalbHBIN


https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BD%D0%B0%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81%D0%BE%D1%80

71a00paTOPHBII CTEH]T B LI€JIOM paboOTalOT U BOCIPUHUMAIOTCS HCCIIEIOBATeNIeM TaK ke Kak HX

PCaJIbHBIC aHAJIOTH.

2. [IPUBOPLI 1 OBOPY TIOBAHUE

Jiist BeITTOSTHEHHST paOOThI HEOOXOAUMBI:
e 1nepcoHalbHBIM KommbtoTep THna IBM PC ¢ onepanldoHHOW cucTeMoid

Windows XP;

e cTyJeHYecKas (HEeKOMMEpUECKas) BepCHs IporpamMmbl Vissim.

3. OBIIME TEOPETUYECKHUE CBE/IEHU

TurnoBsie 3BEHBSA
DTO MPOCTHIE MOJICITN JIEMEHTOB CIIOKHBIX JTHMHEWHBIX CUCTEM H JJAXKEe CUCTEM BIICIIOM.
[lepexonHas XxapaKTepUCTHKA 3BEHHEB
[lepexonHas xapakTepucTUKa WM (QYHKIUS MO3BOJSIET U KQUeCTBEHHO, M KOJTMYECTBEHHO
XapaKTepU30BaTh OBICTPOICHCTBHE 3BEHHEB U CHCTEM. [lepexoHbIN mpomece MOXKeT OBITh Kak
MOHOTOHHBIM, TaK M KOJcOaTeNbHBIM M €r0 JUIMTEIBLHOCTh M SBIISETCS KOJUYECTBEHHOM
XapaKTePUCTUKON OBICTPOTHI peaKllMy 3BeHa Ha MPUKIIAbIBAEMbIE K HEMY BO3JCHCTBHSL.
TunoBble 3BeHbs OBIBAIOT:
e nmpocreie (IpOMOpHUUOHANFHOE 3BEHO, HHTErparop u auddepeHupyomniee
3BEHO);
e 3BEHBbS MEPBOTO MOPSAJIKA (aMepuoJUYECKOe WM HHEPIHMOHHOE, HHEPIMOHHO-
muddepernupymoiee, Gopcupyroiiee u ap.);
® 3BEHO BTOPOTO MoOpsaKa (KoiebdaTeabHOe U €r0 YaCTHBIN Cydai — anepuoaniecKoe
BTOPOTO MOPSIIKA);
® 3BEHO TPETHEro MOpsAIKa (CIOCOOHOE TEPSITh YCTOWYMBOCTH, €T0 MOXKHO Ha3BaTh
3BE€HOM BbIIIHErpaackoro);
® 3BEHO 3ama3/bIBaHusl.
OCHOBHBIE XapAKTEPUCTUKU JIMHEUHBIX 3BEHBEB:
e rmepexoAHas xapakTepucTtuka h(t) — peakuus 3BeHa Ha CTyNEHYaTOE EIUHUYHOE
Bo3nelicTeue 1(t);
e nepenarounas (yHkuus W(s), CBA3BIBaMOIIAs H300paKeHUs BXOAHOTO X(S) U

BBIXOJHOTO Y (S) CUTHAJIOB JINHEHHOTO 3BEHA;



e KOMIUIEKCHBINA K03 duiment nepenaun W(jw), CBSI3bIBAIOLINI CIEKTPHI BXOTHOTO
X(jw) 1 BBIXOHOTO Y (jW) CUTHAJIOB JIMHEHHOTO 3BCHA;
® WUMIyJbCHAas WiaW BecoBas (GyHKIMs W(t) peakiusi 3BeHa Ha JeibTa-(pyHKIHIO
Hupaxa d(t).
WuTerpaTtop — 3BEHO, BBIXOJHOW CHTHaN Y(t) KOTOPOTO MPOMOPIHOHAICH WHTETPaly IO

BPEMEHHU OT BXOJIHOTO curHaia x(t):

y(®) = [ x(®dt ()

rac: T - T.H. mocTOsAHHAS BPCMCHH UHTCTpATOpA.

[lepenarounas GpyHKIMsS HHTErpaTopa umeet Bua [1]:

W(s) ==~ @)

s Ts
rzae: k — Koo UIHUEeHT yCHIeHHsI HHTeTpaTopa; s — KOMIUIEKCHBIN apryMeHT.

AneproandecKkoe 3BeHO UMEET NepeIaTOuHy0 QyHKIMIO Bua [1]:

W(s) = )

1+Ts
rae: k — koapunuent ycunenust; T — HOCTOSHHAs BPEMEHHU allepHoOIMUECKOro 3BeHa.

KonebaTenbpHOE 3BeHO MMEET NiepeIaTouHy0 GyHkuo Buaa [1]:

k
1+2Ts

W(s) = (4)
rae: [ (rpedeckas JenbTa) - JCKpPEMEHT 3aryxaHus; Kk - koaddumment ycwienus; T -
MMOCTOAHHAsA BPEMCHH.

3BeHO 3ala3abIBaHuA 3aICPKHUBACT CUT'HAJI HAa BPCMA t:

Gy(t) = x(t-1)
Ero nepenarounas pyHKuus:
(6)W(s) =e -[Is

4. ITOPAAOK BBITTOJIHEHMA PABOTHI

[TosryunTh paspelieHye y npenoiaBaressi, BEAyIIEro 3aHAThs, U 3aIyCTUTh VisSim.
VYcranoButs kupuiuiy: View - Font.
3.1. UccnenoBanue uHTerparopa
[TomecTuth B paboyee npocTpaHcTBO Vissim cleayromiie 0JI0Ku:

e TEHEpATOp CTyIHEeH4YaToro eaumHuyHoro BoszeivictBus 1(t): Blocks --> Signal

Producer -> step;
« uatTerpatop: Blocks --> Integration -> integrator;
e ocumtorpad: Blocks --> Signal Consumer --> plot.

[ToaxarounTh BBIXO StEP K BXoay integrator’a, BBIX0[ integrator’a k Bxoay plot’a.



3amycTUTh NporpaMmy Ha cuer.

OOpaTtuTe BHUMaHKE, YTO BeNIWYMHA KOd((DUIIMEHTA YCUICHHUS WM MOCTOSIHHAS BPEMEHH
T wunTerparopa B Vissim’e He MNOAMAeTCs HM3MEHEHWIO W BCerna paBHa enauHuie. [lpu
HEOOXOJUMOCTH M3MEHHUTh 3Ty BEJIMUYMHY CIIEAyeT Iepe] HHTErpaTopoM IOCTaBUTh OJIOK
yeunenus gain: Blocks -> Arithmetic -> gain, B KOTOpOM M IMOMEHSATh YCHIICHHE, Y4TO OyIeT
9KBUBAJICHTHO HM3MCHEHHWIO ycwieHus K umHTerparopa. [locrosiHHas BpemeHu T WHTErpartopa
T =1/k.

Kak Bemer cebs mepexonHas xapakrtepuctuka wuHTerparopa? Ilouemy Takoe 3BeHO
HA3bIBACTCS 3BEHOM 0€3 CaMOBBIpDAaBHUBAHUS?

Haitngutu cBsA3p MEXAy NOCTOSIHHOM BpeMeHU T MHTerparopa u BpEMEHEM, 3a KOTOPOE €ro
BBIXOJIHAs BEJIMYMHA JIOCTUTAeT 3HAYEHUsI BXOAHOM cryneHbku. CrenaiiTe BBIBOABI 10
MPOJIENIaHHOM YacTH paboThI.

OdopmieHne BBITOIHEHHOW pabOThl 3acHyKUBaeT OYEeHb OoyblIoro BHUMaHUS. OHO
KOCBEHHO, HO HaIBIIHO XapaKTepu3yeT ypOBEHb MpoQecCHoHAIM3Ma  pa3padoTUHKa
muarpamMmbl. [103TOMy 3TUKETKH M KOMMEHTAPHUU JIOJDKHEI OBITh COCTABICHBI U O()OPMIICHBI TaK,
4TOOBI y HAOMIOAATENs IUAarpaMMBbl CIIOKUIIOCH MOJIHOE BIIEYATIICHHE O TOM, KTO, KOTJa U 3a4eM,
C KaKkoW LeJbI0 COCTaBHJI JauarpamMmy, Kak padoTaeT MoOJenb, YTO Ha HEHl BUAHO, KaKOBBI
pe3yabTaThl MOJETUPOBAHUS U UTO U3 ITOTO CIIETYET.

Od¢opmure nmoanvcu ¥ KOMMEHTapuu Ha JMarpaMMe, BKJIIoYas M BbIBOJbl. CoxpaHuTe
JMarpamMMy, J1aB € cojaeprkareibHoe KpaTkoe HasBanue, B cBoeit mamnke (D:\Ctyaentsi\32ATII-
12\lyukun). [IpenbsiBUTH THArpaMmy MpernoiaBaTento, BeayieMy 1adopaTopHbie paboThHI.

4.2. UccnenoBanue anepuoudecKoro 3BeHa

OTKpBITH HOBYIO Iuarpammy VisSim.

[Tomectuts B pabouee mpocTpancTBO VisSim crnemyronine 6JI0Ku:

e TCHEPATOP CTYIEHYATOro eauHu4YHoro Bosaeicteus 1(t): Blocks -> Signal
Producer -> step;

e OJIOK JIMHEWHOW CHCTEMBI, WJIM JIMHEWHBINH OJIOK, ONMHMCHIBAEMBIN TEpEIaTOYHON
dynxrmeit W(S): Blocks -> Linear System -> Transfer Function;

o ocumuutorpad: Blocks -> Signal Consumer -> plot.

[Moaxarounts Step k Bxomy O1oka Transfer Function, a ero Beixom k BXoay ocuusutorpada
plot.

HYCTL Tpe6yeTc;1 HCCJICO0BATH alI€EPUOJUICCKOC 3BE€HO C nepez[aTquoﬁ (byHKI.[HefII
k
W(S) = m rac k= 4,7, T= 0,2 C.

HacTtpouth nuHeNHBIH OJIOK: OBa)Abl IIEIKHYTH MO OJIOKY JIEBOM KHOMKOW MBIIIN WM

OJIMH pa3 mpaBoil. B mosBUBIIEMCSl OKHE YCTaHOBUTH: ycuieHue (Gain) paBHbIM 4.7, YUCIUTENH



(Numerator) ocraButh paBHbIM 1, mis 3HameHarens (Denominator) HaOpate 0.2 (mpobGem) 1.
CumBonel "s" u "+" B 3HAMEHaTeNEe HE YKa3bIBAIOTCS, OHU IO MPUHATOMY B VisSim corjameHuio
3aMEHSIIOTCS IIpU BBOJE 0HUM IpobesioMm. Haxate OK.

3anmycTUTh Ha CYET.

[Ipoananu3upoBarh rpaduk nepexogHor GyHKIuH. HaWTH COOTHOIICHHE MEXIY
MOCTOSIHHOM BpeMeHu T aneprnouveckoro 3B€Ha U BpeMEHEM, 32 KOTOpOe MmepexoaHas GyHKIUsI
npuOJIMKAeTCsl K CBOEMY YCTAHOBMBIIEMYCSl 3HAUCHHIO HAa BEIMYHMHY, MEHBIIYI0 5% 3TOro
3HaueHus. Kak eme mno mepexoAHON XapaKTepUCTHUKE arepuoJUYecKoro 3BE€HA MOKHO
OTpeeNUTh 3HaYCHHUE MTOCTOSTHHOM BpeMeHU?

[ToaKII0UNTh HECKOJBKO 3BEHBEB K OJHOMY ocummiorpady. PaccMorpers BapuaHTHI ¢
Pa3IMYHBIMH 3HAYEHUSMH Kod(pduuueHTa ycuienus u noctosHHoi Bpemenu (0.01, 0.05, 0.1,
0.5, 1.0, 5.0, 10.0, 50.0, 100.0 cex) anepuoauyeckoro 3BeHa. Caenarh BHIBOJIBI.

Odopmuts auarpammy, BKJIIOYas 3aroJIOBOK TNIABHOTO OKHa ocipuiorpada v Ha3BaHUS

OTACIBHBIX KPHBBIX IepexXoaHOrO rmponecca. COXpaHI/ITI) Auarpammy, MNpEaABABUTDH

IIPENOoJIaBaTeIIo.

5. TPEBOBAHUA K OTHETY

OTtuer JOKEH COlepIKaTh:
®  TUTYJbHBIN JIUCT;
e [[eJIb U 33/1a41 PabOTHI;
e KpaTKHe CBeleHus o mporpamMme VisSim;
® JIMarpaMMBbl;
®  BEIBOJBI.

CnenaTh BBIBOJIBI HA CHOBAaHMM PEILLICHMS MOCTaBJIEHHBIX B paboTe nenu u 3axad. HyxHo
OTJINYATh BBIBOJIBI OT KOHCTAaTallMU (PaKTOB, U3 KOTOPBIX U CIEYIOT BBIBOBI.

BoiBosbl cregyer ¢GopMynupoBaTh B TEXHMUYECKOM Qopme, a HE B METOAMYECKOH,
ucnonp3ys Oe3nuuHyro (opmy usznoxeHus. Hampumep, BbIBOJ MOXeT ObITh Takoil: «biaoku
VisSim’a renepatop cuHycouasl (sinusoid) u ocmmiorpad (plot) nelCTBUTENBHO SBISIOTCA
BUPTYaJbHBIMH  QHAJIOTAMHM pEAJIbHBIX YCTPOMCTBY» WM, IO KpailHEH Mepe, TaKoi:
«M3MeHstoIECs CUTHAIBI LielecooOpa3Hee HCCIeNoBaTh C IIOMOIIBI0 ocuuiuiorpada, a
MOCTOSIHHBIE - C MOMOIIbIO ITU(PPOBOTO MHAMKaTOpa». He cieayeT KOHCTaTupoBaTh YTO-TO B
Buze: «Msl (a TeMm Oosee, 1) MO3HAKOMIINCH, HAYYMIIUCH U T.IL. ...».

3ammra paOOThl BKJIIOYAET AOKJIA] CTYJEHTa M €ro OTBEThl Ha BOIPOCHl IO TeMe

nabopaTopHO PabOTHI.



6. TEXHUKA BE3OITACHOCTH

[Ipu paGoTe Ha KOMIBIOTEpE HEOOXOAMMO COOJIIOAATH OOIIKE TPEOOBAHUS DJICKTPO- H

nokapHod  Oe3omacHocTH  Tpu  pabore ¢ anekTpudyeckumu — npubopamu.  Ilepen

MOAKIIOYCHUEM IIPUHTCPA HCO6XOI[I/IMO BBIKJIFOUYUTH KOMIIBKOTCP.

[Ipu pabore Takxke HeoOXomuMmo cobmOAaTh cienyrone TpedoBanus. Co3maBarh

JOKYMEHTBI MOXHO TOJIBKO B CBOCH Tamke. KOHI/IpOBaTB U YAAJATb (baﬁﬂbl, HE UMCHOIIUC

OTHOIIICHUS K BBIIIOJIHIECMOM pa60Te, 3aIMpeuIcHoO.

PGKOMGHI[yeTCSI qame COXpaHATh JaHHBIC BO n30eKaHNUE HX IIOTCPHU.

IS e o

10.

11.

12.

13.

14.

15.

7. KOHTPOJIBHBIE BOITPOCHI

Urto Takoe mozenb u MoaenupoBanue? C KaKol LETbI0 OHO OCYIIECTBIISICTCS?

Jlyist gero mpeaHa3zHavyeHa mporpamMma VisSim?

UYro npezacrasnseTr coboit unrepdeiic VisSim'a?

M3 xakuX MyHKTOB COCTOUT IIaBHOE MeHI0 VisSim'a? X Ha3HaueHue.

B uem 3akitouaroTcst MPUHIUIIBL TIOCTPOCHHSI MOIeliel B cpeae VisSim'a?
[lepeuncnure ocHOBHBIE 0s1okM VisSim'a. [ToueMy OHM SIBISIOTCS] BUPTYAIbHBIMA
aHaJIoraMM peajbHbIX YCTPOHUCTB U IPpUOOPOB?

B 4yeM coCTOSAT MpUHIMIIBI YIIPaBIEHUS MOJEIBIO U MTOJIyYSHHsI Pe3yIbTaToB
MOJIeTUpOBaHus B cpeze VisSim'a?

B uewm 3akirouaroTcs npuHIUIEL QYHKIMOHUPOBAHUS Nporpammsl VisSim?

YTo HYXKHO c/ienaTh, 4TOOBI TEKCT U HAJAMUCH Ha pabodeM mpocTpaHncTBe VisSim'a Obutn
Ha PYCCKOM sI3bIKe?

Kak co3nate Haanmuce Ha pabodeM MpOCTpaHCTBE?

Kak usmeHuTs mpuT HaAMUCH Ha KUPWILIUILY?

Kak BbiHEecTH Ha pabodee mpocTpaHcTBO VisSim'a reHepaTop cuHycoub? Kak u kakue
napamMeTpbl CHHYCOU bl MOXKHO U3MEHUTH?

Kak coenuHsITh U pazbeuHATh OJIOKU? MOKHO JIM COSIMHHTS JIBa BXOJa OJIOKOB MITH
nBa Beixona? [louemy?

[Topsiok BeIHECEHHS Ha pabouee MPOCTPAHCTBO U MCIIONIb30BaHMs ocumiuiorpada. Kak u
KaKHe HaCTPOMKHU ero MoKHO MeHATh? Kak yBennuuTh pazmMep okHa ociuuiorpada Ha
BECh dKpaH?

Yro Takoe const u slider B VisSim'e? UeM MOX0KH U YeM OTIMYAKOTCS ITH F€HEPATOPbI?



16. Yro Takoe meter u display B VisSim'e? Korza npeamnodtuTenbHee UCIIOIb30BaTh TOT WK
WHOM U3 3TUX UHIUKATOPOB?

17. Kak u3MeHUTh BpeMst pyHKIIMOHUPOBAHUS (CUMYJISIIUN MOJIENHN), T.€. BPEMsl, B TCUCHHE
KOTOpOTro paboTaeT Moenb?

18. Kak u3MeHuTh mar uaTerpupoBanus Step Size? Kakoii mrar ”HTErpupOBaHUsI MOYKHO

cunTarh onTuMaabHeIM? Kak ero momooparts?

CIIMCOK PEKOMEHIYEMOU JINTEPATYPBI

1. BabakoB, H.A. Teopuss aBTOMaTH4eCKOro YIpaBJICHUS: y4eO. IUIsi BY30B 110 CIICIl.
«ABTOMaTuka M TeneMexaHuka». B 2-x u. U.I. Teopus NMHEWHBIX cHCTEM aBTOMAaTUYECKOTO
ynpasnenuss / H.A. babakoB, A.A. BoponoB, A.A. BoponoBa u gap.; Ilom pen.
A.A,BopoHoBa. — 2-¢ u3n., mepepad. u .gom. — M.: Beicnrik., 1986. — 367 c.

2. JwsxkonoB, B.II.  Vissim+MathcadtMATHLAB. BusyaibHOe MaTeMaTHYeCKOE
monenupoBanue/B.I1. [IbsxonoB. — M.: COJIOH-IIpecc, 2004.-384 c.



lNpakmuyeckas paboma Ne6
Tema: «Onpenenenne nepenaTounsix Gpynkuuii cucremsr CAY »
Lenb paboter: Hayuntbes nony4ars nepeaTounbie GyHKINU 3aMKHYTHIX ACP.

IlopsAnoK BBINOJTHEHHS:
1. B 3aBucHMOCTH OT HOMEpa BapuaHTa BEIOPATh UCXOIHBIC TaHHBIC.

2. Tlomyuuts nepenatounyto Gyukmuio 3amkayToi ACP.

KoHcynpranus 1o BbIIOIHEHUIO IPAKTUYECKO paboThl
CrpyKTypHas cxema CUCTEMbl aBTOMATHUECKOI'O YIIPaBJICHHUSL:

X1/

Ornpenenenue nepegatTounoi GpyHkuuu cucremsl Ilepenarounas

(byHKLUS Pa30MKHYTOW CUCTEMBI:

Wraz = W1 (p)W3(p) + Wr(p)W3(p)

[TepenaTounast GyHKIUS 3aMKHYTOW CUCTEMBI:

W, = Wraz

1+ Wrg, x Wa(p)
BapuanT gio. Wi (p) W, (p) Ws(p) W, (p)
1 1 5 2p P 1/p
2 1 20 P P 11/p
3 1 1 3p 11p 2/p
4 1 1 2p 6p 3lp
> 17 4p 2p 4/p
6 1 18 6p 4p 5/p
7 1 3 P 3p 6/p
8 1 6 3p 9p /p
9 2 1 2p 2p 10
10 2 2 P 2p 8
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IpakTnyeckas padora Ne 7
Tema « OnpenenuTs yCTOMYUBOCTD 110 KpUTEpH0 MuxailiioBa»

[ens : HAyuuTHCA OMpenensaTh padboTocrocooHoCcTh CAY.

Kpurepuit Muxaiinosa
OnucanHble BbIIIE KPUTEPUM YCTOMYMBOCTH HE pabOTalOT, €ciu IepenaToyHas
(GYHKIMS CHCTEMbI UMEET 3alla3/IbIBAaHKE, TO €CTh MOXKET OBbITh 3alcaHa B BUJIE

rue t - 3amasabpIBaHHUE.
B 3TOM ciy4ae XapaKTepUCTHYECKOE BBIPA)KEHHE 3aMKHYTOM CHUCTEMBI IIOJUHOMOM
HE SIBJIICTCS U €70 KOPHU OIPEIEIUTh HEBO3MOXKHO. JlJ1s1 onpeiesieHuss yCTOMYUBOCTH
B JJAaHHOM CJIy4ae MCIIOJb3YIOTCS 4aCTOTHbIE KpuTepun Muxainosa u Haiiksucra.
ITopsinok npuMeHenus Kpurepust Muxaiiosa:
1) 3anucbIBaeTCs XapakTepPUCTUYECKOE BBIPAKEHUE 3aMKHYTOM CUCTEMBI:
D3(s) = A(s) + B(s)e™

2) IMoxcraBastercst s = jw:  D3(jw) = Re(w) + Im(w).

3) 3anuceiBaeTcs ypaBHeHue roporpada Muxaiinosa D) U CTPOUTCS KpUBas Ha
KOMIIJIEKCHO! IIJIOCKOCTH.

Re

HEYCT.

I'paHuLa yCT

D 7 - ~ o o
Pucynok 1.43 Jns ycroitunBoiit ACP HE00X0AMMO U IOCTaTOYHO, YTOOBI

rogorpad Muxaitnosa (cM. pucyHok 1.43), HaunHasich npu 0 0 Ha MOJOKUTETHHOU
BEIIECTBEHHOH MOIYOCH, 00XO0IMII IOCIE0BATEIBHO B MOJOKUTETLHOM
HalpaBJIeHUH (MPOTHUB YaCOBOM CTPENIKH) MPH Bo3pacTaHUU ® OT 0 710 o0 n
KBaJIPAHTOB, T'JI€ N - CTETIEHb XapaKTePUCTHUECKOTO OJIMHOMA.
Ecnu rogorpad MuxaiioBa nMpoxXoauT uepe3 Hayalo KOOPAMWHAT, TO TOBOPAT, UTO
CUCTEMAa HaXOJUTCS Ha FPaHULIE YCTOMUNBOCTH.
[Tpumep. Jlana nepenatouynas GyHKIMS Pa30OMKHYTOH CHCTEMBbI

25 +9s*+6s+1  B(s)
25 +3s3+s52  A(s)

Wo,(s) =

[ storo onpenensercsa XII3C:

D(s) = A(s) + B(s) = 2s* +3s3 +s2 + 253 +9s2 + 65 + 1
=2s*4+5534+10s®°+6s+ 1

XapakTepuCTUYECKUM MOJIUHOM 3aMKHYTON CUCTEMbI UMEET BH/T

D(s) = 2s* + 553+ 10s? + 6s + 1



[Tocne moacTaHOBKM S = jw moy4aeTcsi BeIpakeHWe aiisa rogorpada Muxaitiosa:
D(jw) = 2(jw)* + 5(jw)® + 10(jw)? + 6jw + 1 = 2w* — 5jw® — 10w? + 6jw +
1 = Rep(w) +j * Imp(w)

rae Rep(w) = 2w* — 10w? + 1 —zeiicTBUTeNbHAS YacTh BhIpaKeHHUs roporpada,
Imp(w) = —5w3 + 6w - MHMMas Y4acTb.

IpaHulle YCTOMYUBOCTH.
[Tpumep. XapaKTepUCTUUYECKHH TIMOJMHOM 3aMKHYTOM CHCTEMBl HMEET BHUJI (CM.
MpeIbIAYIIUNA TPUMEp):

D(s) 2s4 + 5s3 + 10s2 + 6s + 1.
[Tocne moacTaHoBKM S = jw momy4aeTcsi BeIpakeHue miisa rojgorpada Muxaitiosa:

D(jw) = 2(jw)* + 5(jw)3 + 10(jw)? + 6jw + 1 = 2w* — 5jw3 — 10w? + 6w +
1= ReD((A)) +] * ImD(oo)

rie  Rep(w) = 2w* —10w? +1 — jeiicTBUTENBHAS YaCTh BBIPAXKEHHUS
rogorpada, Imp(w) = —5w3 + 6w - MHMMAas YacTk.

Hanee, Bappupyst yactoTy 0 OT 0 10 O€CKOHEUHOCTH, PaCCUNUTHIBAIOTCS TOUKH
rogorpada (cMm. Tadbimiy 1.3) 1 Ha KOMIUIEKCHOH IJIOCKOCTH CTPOMTCS KPUBast
(cM. pucyHok 1.44).

Tabnuma 1.3

Rep(w) | Imp(w) .

0 0 1 20 F 20
01 01 0,9002
05 10,2 0,6032

1 105 -1,375

2 1 -7

5 2 -7
10 2,5 16,625

0o o0 —00

3.3ananue: [lana mnepenarouHass (yHKIMS Pa30OMKHYTOM CHCTEMBI ONpEAETHThH
YCTOMYMBOCTH CUCTEMBI IO KpUTEpUIO MuxailioBa ¥ OCTpOUTH rojorpad.

Howmep BapuanTa 11o HoMepy B JKypHaJe:

Howmep 3ananue 1 nis Bapuantos(1,3,6)

Howmep 3ananue 2 nns Bapuantos(9, 12,15)

Howmep 3ananue 3 nns Bapuantos(18,21,24)



Howmep 3ananue 4 nyis BapuanTon(2,4,5)

Howmep 3aganue 5 ms BapuanToB(7, 0)

Howmep 3ananue 6 ns BapuantoB(8,11)

Howmep 3aganue 7 mis BapuantoB(13, 6,)
Homep 3amanue 8 pns Bapuanrton(14,17,23)
Howmep 3aganue 9 mis BapuanTon(20,19,22)
3ananue c 1 no 10.

1 W(p) _ 3p+1

4p3+3p2+5p+1
8p2+2
2. W =
®) 3p2+6p2+2p+2
3.W(p) =
p3+2p
5p3+2p+10
4. W(p) =
5
2p*+3p3+4p2+p+3

5. W(p) =
2p+1
5p3+7p2+5p+1

6. W(p) =

3p+1
6p3+2p2+p+1

1. W(p) =
3p2+1
3p3+5p2+4p+2

2p3+2p
p3+2p+7

8. W(p) =

9. W(p) =
3p
2p%+3p3+4p2+p+1

10. W(p) =
1

2p*+5p2+3p2+4p+2

KoHTpoJIbHBIE BOITPOCHI:

1. C xakoil enpo BHIMONHAIOT IpeoOpa3oBanue Jlammaca?

Yro Takoe nepeaarouHas GyHKIH?

Kakue wyactoTHbple XapakTepucTuku Bbl 3Haere? 4. Kak ompeznensercs nepenaToyHas
(GyHKIMS IpU OCTIEA0BaTENbHOM COETUHEHNH 3BEHBEB?

Kak onpenensiercs nepenatoynas (yHKIMS IPU NapajieIbHOM COSMHEHUH 3BEHbEB?



6. Kak onpenensercs nepenatouynas GyHKIHS TP COSAMHEHUH ¢ 0OpaTHOM CBSI3bIO?
7. Kakune moka3zarenu kadecTBa Brl 3Haere?

8. Kak o11eHUTh Ka4yeCTBO MO KOPHSAM XapaKTEPUCTUUECKOTO YPAaBHEHHUS?

9. YUto Takoe cTeneHb yCTOWYNBOCTH U CTENIEHBb KOJIe0aTeTbHOCTH?



lNpakmuyeckasi paboma Ne 8
5. Cucmembl OucmaHUUOHHOU riepedayu rokasaHuu

Hean padorhl: u3yunTh coctaB U padotry cuctembl IIII,uTo mpow3BOaUTH HAIAIKY
3JIEMEHTOB CUCTEM aBTOMAaTU3ALINU

B oruére BHeCTH!

Ilenp paboThl peocTaTHy0, MHAYKLHMOHHYIO, AupdepeHnnansHo-TpaHcHOpMaTOPHYIO HU

TOKOBYIO CHCTEM OJEKTPOCUIJIOBBIE, 3JIEKTPOIIHEBMATUYECKUE U ITHEBMOCHUJIOBbIE

peoOpa3oBaTeu;

Ornucanue BTOPUYHBIX TIPUOOPOB

Cucrempl [UCTAaHIIMOHHOM I©iepefauyd IOKa3aHMM BKIOYAIOT B cels Iepearomui
npeoOpa3oBareib, KaHajl CBA3M M NPUEMHOE YCTPOMCTBO, dalle BBIOJHEHHOE B BHJE
BTOpUYHOro npudopa. [lo Buay ncnosnb3yeMoil MU SHEPTUM OHU OBIBAIOT 3JIEKTPUUYECKHE H
ITHEBMaTUYECKHUE.

DJeKTpUUYECKUEe CHUCTEMbl JHUCTAHIMOHHOM Nepenauyd MOKa3aHUM OBbIBalOT pPEOCTATHBIE,
WHAYKIHOHHBIE, i depeHnmansHo-TpaHchOpMaTOPHBIE H TOKOBBIE.

Peocmamnas cucrema nepepayd M3MEpUTENIbHOM HMH(OPMAIMU CTPOUTCS CIEAYIOLIUM
obpazom. Ot BTOpHYHOU 0O0MOTKHM TpaHchopmartopa Tpl (puc. 1, a) BeIMpAMIICHHOE
HaIlpsDKEHUE MojJaercs Ha pe3uctop R2 mpueMmHuKa u nepeMeHHble pe3uctopbl R1 u natumk
peocraTHbelii /JP. B nuaroHans oOpa30BaHHOTO 3TUMHM PE3UCTOPAMHM MOCTAa BKJIOUYEH
u3MeputenbHbll  npubop HMII. C nomomplo pesucropa R1  ycTaHaBinMBalOT —CTENEHb
YyBCTBUTEIILHOCTH Tpubopa, a pe3uctop R2 cuyxut mus OamaHcupoBku Mmocta. /[P
COEJIMHEH C YyBCTBUTEIbHBIM IEMEHTOM Iepenarolero npeodpaszonareind. [Ipu yBennueHuu
U3MepseMOl BEJIMYMHBI JIBIJKOK /[P mepeMemaercs, MOCT pa30alaHcHUpyeTcs H B

AuaroHaljin IIpOTCKACT TOK, HpOHOpHI/IOHaHLHHﬁ NEPpCMCUICHUIO JIBHXKKA ﬂP

4]

Puc.1 Cxema peoctaTHO# (a) W WHIYKIHOHHOH (0) cucrem

repeIayu moKa3zaHui

Jns  mepenayd  NOKa3aHUM B CUCTEMaX,
U3MEPSIOMNX OTKIOHEHUE HU3MEPSEMBIX BEIIMYUH OT
CpeIHEro 3HA4E€HWs, NPUMEHSIOT H3MEPUTEIbHBIN
npubop HII c wynem mocepenuHe M OaJaHCUPYIOT
MOCT IIpU CpEJHEM MOJT0XKEHUU IBUXKKa J[P.

) HMnoyxkyuonnas CHCTEMA Iepelaun OKA3aHUI
3' CTpOUTCA IO TOMYy K€ npuHuumy. Mocr

{IEPEMEHHOTO TOKa MHTaeTcss OT TpaHchopmaTopa
Tpl (puc. 1, 6). Juonst /[I u /[2 BEIIPAMIISIIOT TOK B
quaroHanu wmocta. MWHaykTuBHBIM — natauk (M
npejcTaBiasieT co0OM  KaTymky WHAYKTHBHOCTH,
CpedHss Todka KOTOpPOM BKIIOYEHAa B JHaroHalb MocTa. B karymke mnepememniaercs
MPONOPLUUOHAIBHO H3MEHEHUIO HU3MEPSEMOM BEIMYMHBI CEPACYHUK U3 MaArHUTHOTO
MaTepuasa, KOTOpbIi CBA3aH ¢ MAaHOMETPUUECKOW MPYXKUHOU, chiibpoHOM, MeMOpaHoii. Eciu
MOCT cOamaHCHUpOBaTh pe3ucTopoM R2 mpHu cpegHeM MOJIOKEHUU CeplleYHHKa, TO TpHU
U3MEHEHUH H3MepsSeMON BEIMYMHBI CEpICYHUK, MepeMellasch BBEpPX WM BHU3, Oyner
U3MEHATh UHAYKTUBHOCTB, & CJIEAOBATEIBHO, U CONPOTUBIECHUE IIEPEMEHHOMY TOKY ILICUEH
MocTa. B nuaroHany nmosiBUTCS TOK.

OTH CHUCTEMBbl HACTPAWMBAIOT HWHIMBUIAYAIbHO JUISI KaXKJIOW TMapbl «IIepeaaro ui
npeoOpa3zoBaTeah — MPUEMHOE YCTPOUCTBOY». X TPUMEHSIIOT ISl Tiepeaun nH(popMauu o
MOJIOKEHUH YCTPONCTB CO 3HAYUTENIbHBIMU NEpEMEUICHUIMU (HAPUMEp, UCTIOTHUTEIbHBIX
MEXaHU3MOB) U B KauecTBe (opMupoBaTesieil 3aJaHus WU MEePEMEHHON sl PEeryasiTopoB
U T.II.

—— —— e ——— i — ——
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Hughghepenyuanono-mpancgopmamopnyro cucreMy mnepeiadd MOKa3aHUN NPUMEHSIOT B
M3MEPHUTEIBHBIX MPHOOpPax, B KOTOPHIX U3MEHEHHE M3MEPSIEeMON BEIMYMHBI MTPeodpa3yercs B
BO3BpPATHO-TIOCTYNATEIbHOE TIEPEMEIICHHE Iepeaaroliero MexaHu3Ma (Hampumep, B
MaHoMeTpax, porameTpax). Huddepennuanpaeiii Tpanchopmarop npeodpazosaress / (puc.
2) COCTOMUT W3 MEPBHYHON MHUTAIOIICH OOMOTKH M JBYX BKIIFOUEHHBIX BCTPEYHO BTOPUYHBIX
00OMOTOK, HAMOTAHHBIX Ha OJIMH ECTKUH IIMIIMHIPHYCCKHUI KapKac.

INNOMY

Puc.2 Cxema nuddepeHnmanbHO-TpaHCcHOPMATOPHOIT CHCTEMBI

HPIANmB AN

Cepaeunuk (IIyHXKeEp) NepeMellaeTcss BHYTPH KapkKaca
4U=44-4UB 3aBHCHUMOCTH OT 3HAUYEHUs U3MepseMol BenuuuHbl. [lpu
OTKJIOHEHHMH IUIyHXepa IpeoOpa3oBarenss OT CpPEIHETO
3HAYEHUs HanpsiKeHue Ha BBIXOJI€
1 nudTpanchopmaropa craneT paBHbIM AUi=€1 — €, T1e
AU; — HampsiKeHue Ha BbIXOJe Impeodpa3oBatens; e; U
€2 — HANPSIKEHUs Ha KaTyIIKaXx BTOPUYHONH OOMOTKH.

V3MmeHeHne HampsDKEHHsT  BBI3BIBAGTCS  TEM, UTO
B3aHMOMHAYKTUBHOCTbh KaTyIIEK W3MEHSETCs, IPUYEM B IIPOTUBOIOJIIOKHOM HAlpaBICHUH, U
UX CONPOTHBJICHUE TEPEMEHHOMY TOKY CTAHOBHUTCS Pa3JIMYHBIM.

HudTpancpopmaTopHas cucteMa mnepefadud HMHGOpPMALMM IMpeAyCMaTpUBAEeT HalUuue
AJIEKTPOHHOT'O aBTOMATHYECKOT0 BTOpHYHOTo nipudopa 2. [lnyHkep BTOpryHOTO mpubdopa rme-
pemelaercs JekajaoMm 1, cBsI3aHHBIM ¢ JBUrareiaem npubdopa. Ilpu m3mMeHeHUH MOJ0XKEeHUs
IJIyHXepa npeoOpa3zoBaress Ha BXOJ YCHIHMTENS TOCTYNHT PasHOCTh HanmpsokeHuid AU=
AUy — AU . Ycunurens OyneT HMMETb Ha CBOEM BBIXOJI€ HaIpsDKEHME, Bpallaroliee
JIBUTATEJNb JI0 HACTYIJICHUS paBHOBecHs cuctembl (4U~0).

Ycunurens, 3alMCHIBAIONIMA MEXAaHU3M M BCIOMOTIaTelbHbIE YCTPOWCTBA, BCTPOCHHBIE BO
BTOPUYHBIN MPUOOP, aHATIOTUYHBI ATUM K€ YCTPOIHCTBAM JIJIsl aBTOMATHUECKUX MTOTEHIIHOMETPOB
U MOCTOB.

[lepBuunble 00MOTKM mnuTatoTcs 220B TEepeMEeHHBIM TOKOM, MOCTYMAIOUIUM CO CTOPOHBI
BTOPUYHOTO MPUOOpa.

Toxosas cucteMa Tiepefadyd TOKA3aHWH SBISETCS YHU(DUIMPOBAHHOW, W TIPH W3MEHEHUHU
U3MEpSEeMOro MapameTpa OT HYJIEBOI'O J0 MaKCUMAaJbHOTO €€ BBIXOJHOW CHTHAJl M3MEHsETCS B
manazone 0—>5 wi 0—20 MA. Takas cucrema CTpOUTCS MO MPUHLUITY KOMIIEHCAIlUU YCUIIUS,
Pa3BUBAEMOr0 YyBCTBUTEIbHBIM JIEMEHTOM.

nR X Jexmpo.

IIneemamuueckyro cucmemy TiepeJadd IIOKA3aHUN IIMPOKO IPUMEHSAIOT B XMMHUYECKHX,
He(PTEeXUMUYECKHX M JIPyTUX I0Kapo- W B3PBIBOOMACHBIX Npou3BojacTBaxX. OHAa COCTOUT U3
npeoOpaszoBareneil ¢ yHHU(DUUUPOBAHHBIM BBIXOAHBIM curHaioM 0,02—O0,1 MIla u psna
BTOPUYHBIX IPUOOPOB, peJHA3HAUEHHBIX JUIsI MHAUKALIMU M PETUCTPALIMY U3MEPSIEMBIX BETUUUH
B BUJI€ THEBMAaTHUECKOTO CUTHAJIA, U3MEHSIOIIETOCS B TEX XK€ Mpeeiax.

B aBromarmueckux cuctemMax NpUOOPOB M YCTPOWCTB, OTHOCSILIUXCSA K DJIEKTPUYECKOW U
nHeBmarndeckor  BeTBsM  ['CII, DpUMEHSIOT 3JIEKTPOINHEBMAaTHYECKHE (OIIIT) u
naeBModiekTpudeckue (I19) mpeobpazoBarenu.
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Puc.3 DnekTponHeBMaTHYCCKUIT (a) U THEBMOCHIIOBO# (0) mpeoOpa3zoBaTenu

B anexTponHeBMaTuueckoM mpeodpaszoparese (puc. 3, a) TOK, U3MEHSIOIIMIICSA B Juana3oHe
0—5 MA, moaBoOAAT K KaTymkaM 1, mepeMemniaronmMcs B IoJyie MOCTossHHOTO Maruuta 2. C
KaTyIIKaMH >KECTKO CBsizaHa Oaika 3, Ha KOTOPOW yKperuieHa 3acioHka 4. Ilpu m3meHeHHn
3Ha4YeHUs1 TOKa 1 BCIeICTBUE B3aMMOJEHCTBHS MOJEH KaTylIeK U MarHUTa BO3HUKAET YCHIIHUE,
KOTOpOE TepemMeniaeT OalKy ¢ 3aCIOHKOW OTHOCUTENbHO coruia 5. M3MeHeHue naBlieHUs B
JUHHUH COIUIa, BBI3BAHHOE ATUM MEepEeMEIIeHUEM, TIPUBOAUT K U3MEHEHHIO JTaBIICHUs Ha BBIXOJE
ycwurens 10 u B monoctu cuibona oOpatHoit cBsi3u 9. Hanmpumep, npu yBenTu4eHHH TOKa
Oasika ¢ KaTymkamu OyZeT BTATHUBATHCS B MOJIOCTh MarHMWTa, COIUIO MPUOIHU3UTCS K 3aCIIOHKE
u nasnenue Ha Bbixoje OIIIl Oymer Bo3pacTarh 1m0 TeX MOp, MOKa ycuiue cuibpoHa 9,
nepelaHHoe Ha OalKy uepe3 TAry 8, He ypaBHOBECHT HOBOE 3HAUEHHME CHIIbI B3aUMOJEHCTBUS
MoJIel KaTyIIKN ¥ MarHuTa, COOTBETCTBYIOIIEE HOBOMY 3HAUYEHHUIO TOKA.

I'eomerpuueckue pazMepsl OaJIOK U MOJOKEHHUS TOYEK OMOPBI BHIOPAHBI TaKHMM 00pa3oM,
9TOOBI TIPU M3MEHEHWH Toka OoT 0 10 5 MA BBIXOJIHOE NaBJICHHE CIY)KUT T'€OMETPUYECCKUI
KOPPEKTOp AManazoHa 7, TOYHYIO KOPPEKTHPOBKY MPOU3BOIAT C MAarHUTHBIMU IIYHTaMH 2,
KOTOpbIE TEPEMEIIAlOT C TMOMOIIBI0 BHHTOB OTHOCHUTEIBHO MAarHuTa 2, YBEJIUYHBAs WIU
ocnaluisist ero moJe.

DTOT K€ TPUHIOUI  JIGKAT B  OCHOBE KOHCTPYMPOBAHHS — ITHEBMODJIEKTPUYECKUX
npeobpazopareneil. Y mpeobpazosareneit [10 B ornuuue ot DI 4yBCTBUTENBHBIM 3JIEMEHTOM
sBIIsIeTCsl CTb(oH, B KOTOpHIi momaroT gasineHue 0,02—0,1 Mlla, a kaTylmku ¢ MOCTOSTHHBIM
MarHuTOM SIBJISIFOTCS 2JIEMEHTOM OOpaTHOM CBSI3H.

B mueBmocunoBom mpeoOpasoBarene (puc. 3,6) ycuiaue, pa3BUBA€MOE UYYBCTBUTEIHLHBIM
3JIEMEHTOM, MOBOPAUYMBAET OCHOBHOM pblYar BOKPYI OCH MPOTUB 4acoBOM crpenku. IIpu sTom
3acioHKa 4 mpuOIMKAETCS K COIUTY 5, M3 KOTOPOTO CBOOOIHO UCTEKAET CXKAThIA BO3MyX. Cormio
5 nurtaercs ot ycunurtens 10 depe3 KammuIspHOE OTBEPCTHE, MOATOMY MPHONMKEHUE WIH
yIaJIeHUE 3aCIOHKH OT COIUIa Ha HECKOJIBKO MUKPOH BBI3BIBACT PE3KOE M3MEHEHHE /IaBJICHUS B
JTMHUY coruta. KOMITIEeKT, COCTOSINI U3 coIia M 3aCIIOHKH, Ha3bIBAIOT PEJIE «COIUIO-3aCIIOHKAY.
V3meHeHnne curHajza Ha BBIXOJE pelie BOCIpPUHUMAaeT ycwiuTenb 10, KOTOpBIi W3MEHseT
JaBlIeHUE B KOMIIEHCHpYIONeM cuibdoHe 9 Tak, 4TO ycuine, pa3BUBaeMoe CHUIbLGOHOM U
nepeaBaeMoe Ha pbldar 12 W Ha OCHOBHOM pblUar, ypaBHOBEIIMBACTCS YCHIIHEM,
Pa3BUBAEMBIM YyBCTBUTEIHHBIM JIEMEHTOM.
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lNpakmuyeckas paboma Ne9
Tema: lNHeemamuyecKue peayrnsmopb! U damyuku

Heapr pa6orei: 3yuynuTh Ha3HAUCHWE IMHEBMATUYECKUX PETYISATOPOB M JATYUKOB,9TOOBI
noadupatk neMeHTHY0 6a3y CAY.

OTueT 10/17K€eH CONEPKAThH:

1. Ha3BaHUE;

2. 1enpb padboThI;

3. oOmue cBeeHUs ¥ MPUHIUI pabOThl THEBMAaTUYECKUX PETYISATOPOB.

Xoxa padoThI:

B nHeBMarnueckux peryiasTopax B3aMMOJEHCTBUE MEXAY OTAEIbHBIMH 3JIEMEHTaMU U
BO3JICHCTBHE HA PETYJIUPYIOIIMM OPraH OCYLIECTBIISIOTCS C IIOMOIIBIO C)KATOr0 BO3AyXa.
OCHOBHBIM 3JIEMEHTOM MHEBMAaTUYECKHUX PETYJATOPOB SBISIETCS YCTPOMCTBO THIA COILIO—
3aCJI0HKa, B KOTOPOM MEXaHHUYECKOe MepeMEeNIeHIe YyBCTBUTEIBHOIO AIEMEHTa Mpeodpa3yercs
B CUTHAJ CKaTOr0 BO3/yXa.

B kadectBe mpmMepa paccMOTpuM pabOTy THEBMATHUYECKOrO perynstopa pasieHus P,
MpeIHa3HAYEeHHOr0 ISl MOAAEPKaHUs 33aJaHHOTO [aBJIECHUS HEarpeCCUBHBIX NApPOB HIIHU
ra3os.

Perynupyemoe naBnenue (puc. 1) mogoautcs Kk ManoMmerpuueckoi npyxune 4. K ceobogHomy
KOHITY MPYXHHBI MPHUCOEIMHEHA 3acIOHKa 6, KOTOpas OmupaeTcss Ha MOJABMKHBIN ymop 3 u
MOJ] IeMCTBUEM MPYKHUHBI 2 CTPEMHUTCS IPUKPBITH comio 7. K mocneqnemMy mo JIUHUM MUATAHUS
yepe3 MOCTOSIHHBIN Jpoccesib | MmoaBOAUTCS cxkaThlii Bo3nyX. [IpoxomHoe cedeHue npoccens
1 MeHbIle MPOXOJHOIO CEYEHHUs coIia 7, MOATOMY IMepeMElIeHHE 3aCIOHKA OTHOCHTEIBbHO
comia , IpU HU3MEHEHUSX PETryJIupyeMOro [IaBJICHHS BBI3BIBAET M3MEHEHHE  BBIXOJAHOTO
JaBICHUS B KOMAaHJHOM JMHHM perynsropa. TakuM oOpa3oM, CHUCTEMY COIJIO—3acjOHKa
MO>KHO paccMaTpuBaTh Kak Jpoccelb IepeMeHHOro ceueHus. ClenoBaTelbHO, U3MEHSS
MIOJIOKEHUE 3aCIIOHKH, MOXKHO PEryJIMpOBaTh JAaBIECHUE CKATOrO BO3AyXa, NOCTYNAOIIETO Ha
HCIIOJIHUTENIbHBI MEXaHHU3M.

V3MeHeHne perynupyemMoro JaBlieHHs NPHBOAMT K TMEPEMELICHUI0  CBOOOJIHOIO KOHILIA
MaHOMETPUYECKOW IPYKUHBI M COOTBETCTBEHHO 3aCIOHKA OTHOCHUTEJIBHO COILIA, BCIECICTBUE
YEero MEHSETCS BBIXOAHOE AaBJIEHUE perynsaTopa. Ha MCIOTHUTENbHBIN MEXaHU3M OKa3bIBACTCS
peryiupyromee BO3ACHCTBUE, M PETYJIMPYEMOE JaBICHUE MNPUBOAUTCA K 3aJaHHOMY
3Ha4YeHUI0. Perymsatop HacTpauBaeTcs Ha 3aJaHHOE 3HAYCHUE pPEryIupyeMON BEIMYMHBI
3aJJaTYNKOM 5, C TIOMOIIBIO KOTOPOTO MOYKHO ITOBOPAYMBATH ATy 9 C 3aCIOHKON 6 BOKPYT OCH
8. Hacrtpoiika cremeHu HepaBHOMEpHOCTHM B jauanasoHe 5 ... 50 % ocymecTtBiasercs
NepeIBUKEHUEM ynopa 3.

Pe? YAUPYEN oe
dobrenue

Puc. 1. Cxema perymnaropa JaBIeHHS Puc. 2. UcnonHuTenbHbIE APOCCETUPYIOLINE YCTPOUCTBA
tuna PJ| THIIAa COIUIO—3AaCJIOHKA: ¢ — 30JI0THHK; O — WIVIA; B— IIAPHK

Perynsarop Pl moxeTr ObITh HaCTpOCH Ha MpsMoe U oOpaTHOe JelicTBue. B mepBoM ciydae npu
MOBBIIICHUH PETYJIUPYEMOTO JaBJICHUS JaBJICHUE KOMAaHIHOTO CHT'Halia (C)KaToro BO3/ayXa)
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Bospactaer or 0 mo 100 kIla; mpu ycraHoBke Ha oOpaTHOE NEHCTBHE YBETUYEHHUE pEry-
JUPYEMOr0 JaBJICHUS BBI3bIBAET MOHM)KEHNE KOMaH/JIHOTO J1aBICHUS
ot 100 kIla no 0.
[Ipenensl perynupoBanus AaBieHus peryisTopos P/l B 3aBHCUMOCTH OT THIIA U3MEHSIIOTCS OT
100 kIla mo 2,4 Mlla. JlaBieHue cxaTtoro BO3/1yxXa, MOJABOJMMOIO K PEryisiTOpy, IOJXKHO
ObITh B ipenenax 127 ... 147 klla.
B mHEBMaTHYECKHX pETyisTopax, IOMHUMO OMHCAHHOTO, IPUMEHSIOTCS U JIPYTHUe WCIOTHEHUS
YCTPOMCTB  THUMA  COIUIO—3AclOHKAa:  JPOCCENHUPYIOIMN  30J0THHK  (puc. 2, a),
Ipoccenupyroras uria (puc. 2, 0) U IpocceNupyrIInii mapuk (puc. 2, B).
VYuurbiBasg OO0JIbIIOE CXOACTBO B KOHCTPYKLHSAX Pa3IMUHBIX IMHEBMATHYECKHX PETYJSATOPOB,
OTPAaHUYUMCSI PACCMOTPEHUEM TOJBKO peryinsaropa tumna 04. OTOT peryiasTop MOXET
BCTpPanBaThCsA B KOMIICHCAIMOHHBIE W3MEPUTENbHbIE TPUOOPHI, 00pa3ys CUCTEMbI PEryIupoBa-
HUS TEMIEpaTypsl, JaBJIECHU, pacXoja U APyrux napamerpos. [lo xapakrepy peryiupyrouiero
Bo3zelcTBUs perynsarop 04 sBisieTcss NPONOPLIUOHAIBHO-UHTETPAIBHBIM U OCYIIECTBISET
peryiupoBaHue ¢ HM30JpPOMHON 0OpaTHOM CBSI3bIO.
Perynupyemoe naBieHue MOABOAMTCS K MaHOMETpHueckoil mpyxune 4 (puc. 3), koTopad
pacKpy4uBaeTcs WM CKpy4YyHMBAeTcs mpu ero u3MeHeHuu. Jledhopmanmsi NpPYyKUHBI C
MOMOIIbIO CUCTEMBI PbIUaroB  BBI3BIBACT IEPEMEIIEHUE 3aCIOHKH / OTHOCUTEIBHO CoILia 0.
K commy wuepe3 mgpoccenb 8 HENPEephIBHO MOMACTCS CXKATHIA BO3MyX mo TpyoOke 9. Tak
KaK MPOXOJHOE CcedeHHe TPYyOKHM B HECKOJbKO pa3 Ooybllle Ce4YeHus Jpoccens, TO
IepeMELIEHUE  3aCJIIOHKHU BBI3BIBACT H3MEHEHUE
JNaBJeHUS  BO3AyXa, MOCTYMHAWIIEro B  Kamepy
Y nHeBMaTuueckoro pene 14. MemOpannas kopoOka 15
3TOro pele yepe3 mToK 13 mepemeriaer 30J0THUK 12,

JIPOCCENUPYIOMA TMOTOK Bo3ayxa uepe3 coma 11
10.

Puc. 3 Cxema mHEBMaTHUECKOTO peryJisiTopa aaBineHus Tuma 04

Ecau comnno 6 MOTHOCTBIO OTKPBHITO, TO JaBIECHUE
noa MeMmOpaHOW paBHO aTMochepHOMY U 30J0THUK 12 mpukpbiBaer coboit commo 10.
OnHOBpEMEHHO Yepe3 BhINMYCKHOE comio 11 3010THUK coenuHsieT ¢ atMochepoil HIyIIyio
K HCIOJHUTEIFHOMY MEXaHU3MYy KOMAaHIHYIO , JHHHMIO, OTYEro JaBlieHHe MoJ MeMOpaHOM
WCIIOJTHUTEIILHOTO MEXaHHM3Ma CHIDKAeTCs J0 aTMoc(epHOro M KiarmaH 3aHMMaeT KpaifHee .
MIOJIOKEHHE, HalpuMep 3akpbiBaeTca. Ecnu comno 6 MOMHOCTBIO MEPEeKpHITO 3aCIOHKOM, TO
30JI0THUK 3aKpeiBaeT comio 11 m oTkpeiBaeT comto 10, depe3 koTopoe BO3AyX TMOAaeTCs B
KoMaHaHyto JuHuio 1. JlaBneHue Haj MeMOpaHOW KiamaHa IMOBBIIIAETCS, U OH 3aHUMAET
BTOpOE€ KpaiilHee ToJiokeHHe. [Ipu TPOMEKYTOUHBIX TIOJOKEHHUSX  3aCIOHKH KiamaH
3aHUMAaeT NMPOMEKYTOUYHOE MOJOKEHHUE.
YcTpolicTBO 00paTHON CBSI3M COCTOUT M3 JIBYX IMap CHIIb(OHOB 2, MOMENICHHBIX B KaMephl 4 U
5. TIpocTpaHCTBO MEXAY BHYTPEHHHUMH U HApYKHBIMU CHJIb(OHAMH 3alIOJTHEHO TOJYOJIOM.
BuyTtpennue cuibGOHBI CO€IMHEHBI IITOKOM 5, a XUJIKOCTHBIE MOJOCTH COOOIIAIOTCS MO
TpyOKe ¢ UTrOJIbYaThIM BEHTHUIIEM 3.
[Tpu mponopIMOHATEHO-UHTETPATEHOM PETYITHPOBAHUH MTOJBYATHIA BEHTHJIH 3 OTKPHIT, T. €.
COOOMIAIOTCS JKUJIKOCTHBIE TMOJOCTH CHIb()OHOB. CKOpPOCTh NEpeTeKaHUs KHUJIKOCTH W3
MOJIOCTH B TIOJIOCTh 3aBHCHUT OT CTETICHHW OTKPBHITHS BEHTWIS U OT Pa3HOCTHU JaBIICHHUS B Kamepax
A u b. Korga paccornacoBaHus HET M 3Hau€HHE PErylIMpyeMOW BETMYMHBI PAaBHO 33JaHHOMY,
JABJICHUS AKUJKOCTH B TIOJIOCTSIX A U b pPaBHBL
Ecau naBneHue B KOMaHIHOM JMHUU HAUYHET yBEJIMYMBATHCS, TO MEXaHU3M OOpaTHOM CBS3U
OTOJIBUHET 3acJIOHKY 7 oT comia 6. [lockonbky naBiaeHue B M0JOCTH 4 OOJble 1aBICHUS B
MOJOCTH b, TO JXKUAKOCTh HAUHET MEepPeTeKaTh Yepe3 UrojbyaThlii BEHTUIb 3 U3 MOJOCTU A
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B MOJOCTh b, MTOK OyIeT mepeMemarbCcs BJIEBO U MOCTEIMEHHO JaBJIeHHE B  00eux
MOJIOCTSAX  BBIpOBHsACTCA. HOo mpw 3TOM 3acioHKa ONATH MNPUOIUBHTCA K COILTY, W
KOMaHJHOE JaBJICHUE YBEJIUYHUTCS, B PE3YJIbTATE UETO PEryJUpPYIOIINN OpraH NepeMecTUTCS
3aiMET HOBOE TIOJIOKEHHE, OOecmeynBaioliee HOPMAJbHOE TEUCHHE Iporecca Mpu
W3MEHUBIINXCS YCJIOBUSAX. ODTO 3HAYUT, YTO UCHOJHUTEIBHBIM MEXaHU3M NPU 3HAUYECHUU
peryJaupyeMoil BEJIMYMHBI, PABHOM 3aJaHHOMY, 3aliMET HOBOE IIOJIOKEHUE, TPHU KOTOPOM
peryiaupyroiiee Bo31eiiCTBIE KOMIIEHCUPYET BHEITHEE BO3MYIIICHHE.

Takast oOpaTHas CBsI3b, IPU KOTOPOU YCTPAHSETCS CTaTHYECKasi HEPAaBHOMEPHOCTh, HA3bIBACTCS
U300POMHOII.

Perynstop tuna 04 gaetr Ha BbIXoJie MHeBMaTHueckuil curdan aasiaeHuem 0 ... 100 xlla. [dna
MUTAHUS PETYJIATOpa HUCIONB3YyeTCsl MOJaBaeMblii uepe3 (UIBTP OYUIICHHBIA CXKATHIN
Bo3Ayx Aasienuem 140 xlla.

[THeBMaTHYecKue PpEryNSATOpPHl JaBICHUS JODKHBI OBITh  00OpPYHZOBaHBI  B3PHIBHBIMH
(mpenoxXpaHUTEIbHBIMH) KJalmaHaMH. OTH KJIANaHbl JOJDKHBI 0€30TKAa3HO OTKPBIBATHCS TPU
3aJaHHOM [IaBJIICHUH, 00JalaTh HEOOXOJMMOH MPOIMYCKHOM CIOCOOHOCTBIO M MHUHHMAJILHBIM
BpeMEHEM CpabaThIBaHUs M aBTOMATHYECKH 3aKPBIBATHCS IMOCIE OKOHYAHHS mpolecca cOpoca.
JlaBneHue cpabaThIBaHMsI B3PBIBHOTO KJlalaHa He JOJDKHO MPEBHIIATh pabouee naBieHue B 1,5
pasa.

Bce perymaTopbl HOMDKHBI TakKe oOOecleuuBaTh IMPH OTKIIOYEHUH SHEPrHH, MOTpeOIseMoil
HCIIOJIHUTCIIbHBIMHN MEXaHU3MaMH, WK IIPU OTKAa3aX aBTOMATUKHU MEPCCTPOCHUEC PErYIMPYIOIIUX
OpPraHoB B TIIOJIOXKEHHE, oOecrednBaroniee O0e30MacHOCTh paboThl 00BEKTa peryJHpOBaHMUSL.
Perynupyrommii  opraH B 3aBUCHUMOCTH OT KOHCTPYKTHBHOI'O MCHOJHEHUS M BHIA
peryaupyeMoro Impoiiecca B CiIydae aBapuUM JIOJDKEH IIOJHOCTBIO OTKPBIBATBCS U
(UKCUPOBATHCS B TOM K€ TTOJIOKECHUH.

[Tpu skcrutyatanu aBTOMAaTHYECKUX PErYIATOPOB JOJDKHBI BHIIIOJHATHCSA OOLIME TpeOOBaHUS
I'OCT 12.1004—76, peryaupyroumero ycjioBUs B3pbIBOOE30MACHOCTH M  IMOKAPHOU
6€3011acHOCTH.
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lNpakmuyeckas paboma Ne 10

6. M3ydeHue xapakmepucmuk rnepeuyHbIX rnpeobpaszosamernel
memrepamypabl

ean padorel: 3yunTh Ha3HAUEHWE, TUIIBI, U XapaKTEPUCTUKH MEPBUYHBIX ITpeoOpa3oBarTeseit
TEMIEPATYypPHI,

OT4YeT OJDKEH CoAepIKaTh:

1. Ha3Banue

2. uenb paboThI;

3. HA3HAYCHHE, TUTIBI U XapaKTEPUCTUKH MMEPBUYHBIX ITPEOOpa3oBaTeseii TeMIepaTypehl.

Hasnauenue u munsi mepmopesucmopos

K nepBuYHBIM mpeoOpa3oBaTessiM TEMIIEPATypbl OTHOCSTCS TEPMOPE3UCTOPHI, SBIISIOIIAECS
MapaMeTPUIEeCKUM JaTduKaM TEMIIEPaTyphbl, TOCKOJIbKY MX AKTHBHOE COIPOTHUBIICHUE 3aBUCHT
OT TeMmIeparypbl. TepMOpPE3UCTOPbl HA3bIBAIOT TAKXKE TEPMOMETPAMH CONPOTHBIICHUS WU
TepMoconpoTHBICHUAMA. OHHM TPUMCHSIOTCS JUISl W3MEPEHUS TEeMIIepaTypbl B IMUPOKOM
muanasone oT —270 o 1600°C.

Ecmu tepmopes3uncTop HarpeBaTh MPOXOISAIIAM YEpe3 HEro JJIEKTPUYECKHMM TOKOM, TO €ro
Temreparypa OyJeT 3aBUCEeTh OT MHTCHCUBHOCTHU TEIIOOOMEHA C OKpYy»Karoliel cperoi. Tak kak
MHTCHCUBHOCTh TEIJIOOOMEHA 3aBUCHT OT (PM3UYECKUX CBOMCTB ra30BOW WIIM JKUAKOH CpEIbl
(HampuMep, OT TEIUJIONPOBOJHOCTH, IUIOTHOCTH, BSI3KOCTH), B KOTOPOH  HAXOJUTCS
TEPMOPE3UCTOP, OT CKOPOCTH TEPEMEIICHHS TEPMOPE3UCTOPa OTHOCUTEIHHO Ta30BOW WIIH
KHUJIIKOH Cpelbl, TO TEPMOPE3MCTOPHI HUCIOJB3YIOTCS W B NpUOOpax Ui H3MEPEHHs TaKHX
HEDJIEKTPUYECKHUX BEIMYMH, KaK CKOPOCTh, PACX0JI, IUIOTHOCTH U JP.

Paznuyaror MeranmnMyeckue U TMONYNPOBOJHUKOBBIE TEPMOPE3UCTOPHL. MeTamnueckue
TEPMOPE3UCTOPHI U3TOTOBIISIOT U3 YUCTHIX METAIIJIOB: MEH, TUIATHHBI, HUKEJIS, JKee3a, peke u3
MonubaeHa u Bojbdpama. [ GONbUIMHCTBA YUCTHIX METAIJIOB TEMIEPATypHBIH Kod(hdUuireHT
ANIEKTPUYECKOTO COMPOTUBIICHHSI COCTaBIsieT mpumepHo (4—6,5)- 102 1/°C, 1. e. IIPY YBEJIINYECHUH
Temneparypsl Ha 1°C conpoTHUBIEHUE METAJUIMYECKOTO TEPMOpPE3UCTOpa yBennunBaercs Ha 0,4—
0,65%. Haubomnpliee pacnpoCTpaHEHHE TMOJYUYUIU MEAHBIE W TUIATHHOBBIE TEPMOPE3UCTOPHI.
XOTs KeJe3Hble U HUKETEBbIE TEPMOPE3UCTOPHI UMEIOT MPUMEPHO B TMONTOpa paza OONBIIHIA
TEeMITEPAaTypHBIH KO (PHUIIMEHT COMTPOTUBIICHHS, YeM MEIHbBIC U TUTATHHOBBIC, OJHAKO TTPUMCHSI-
I0TCA OHU pexke. J[eo B TOM, 4TO Kelle30 U HUKETh CHUIIBbHO OKUCISIFOTCS W MPH 3TOM MEHSIOT
CBOUW XapaKTepHCTUKU. BooOie modaBieHne B METaT HE3HAYUTEIBHOTO KOJIMYECTBA MTPUMECEH
YMEHBIIIAeT TeMIlepaTypHbli KodQduiment comnpotusineHus. CruiaBpl MeETalIOB M OKHC-
JSIOMIAECS  METaUThl  WMEIOT HH3KYIH0  CTaOWIBHOCTh — XapakTepucTuk. OmHako mpu
HEO0OXOIMMOCTH U3MEPSATH BHICOKUE TEMIIEPATyPhl MPUXOJUTCS MPUMEHSITH TaKHE KAPOIPOUHBIE
METaJITBI, KaK BOJIb(ppaM U MOJIMOICH, XOTS TEPMOPE3UCTOPHI U3 HUX MMEIOT XapaKTePUCTHKH,
HECKOJIbKO OTJIMYAIOIINECs OT 00pasiia K o0pasiry.

[Ilupokoe nUpUMEHEHWE B aBTOMATHKE IIOJYYWIH TOJYIPOBOJHHUKOBBIE TEPMOPE3HCTOPHI,
KOTOpBIE JUIsl KPATKOCTH HA3BIBAIOT mepmucmopamu. Matepuanom A UX U3TOTOBICHUS CITy>KaT
CMECH OKCHJIOB MapraHIila, HUKeJs U KoOanbTa;, FepMaHui U KPEMHHH C Pa3IMIHBIMH TPUMECIMHU
u JIp.

[To cpaBHEHHIO ¢ METAUIMYECKUMHU TEPMOPE3UCTOPAMHU TOIYIMPOBOIHUKOBBIE UMEIOT MEHBIIIHE
pa3Mepsl B OOJbIINE 3HAYCHUSI HOMUHAIIBHBIX COMPOTUBICHUN. TepMUCTOPBI UMEIOT HA MOPSIIOK
OonpIIUil  TeMIiepaTypHbI KOA()PHUITUEHT COMpPOTUBIEHUS (10 — 6107 1/°C). Ho »atoT
KOO (UIIMEHT — OTpPUIATENBHBIA, T. €. MPU YBEIWYCHHH TEMIIEPaTyphl COMPOTHBICHUE
TepMHUCTOpa yMeHbInaercsi. CyliecTBEHHBIH HeIOCTATOK MOTYITPOBOIHUKOBBIX TEPMOPE3UCTOPOB
M0 CPaBHEHUIO C METAUNIMYECKUMU— HEMOCTOSHCTBO TEMIIEPATypHOTO Kod((duilmeHTa co-
npotuBiieHUs. C pOCTOM TeMIIepaTyphbl OH CHIBHO TaJaeT, T. €. TEPMHUCTOP UMEET HEIMHEHHYIO
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XapakTepucTuky. IIpm MaccoBOM MNpPOM3BOACTBE TEPMUCTOPHI JELIEBIE METAIMUECKHUX
TEPMOPE3UCTOPOB, HO UMEIOT OONIBIINM Pa3dpoc XapaKTEPUCTHUK.
Memannuueckue mepmopesucmopol
ConpoTuBieHrnEe METAIIIMYECKOr0 IPOBOIHUKA R 3aBUCUT OT TeMnepaTypsbl:
R=Ce”, (1)
rne C — MOCTOSIHHBIA KO3 (QHUIMEHT, 3aBUCSAIINN OT MaTepuansa U KOHCTPYKTUBHBIX Pa3MepoB
IIPOBOJIHUKA; « — TEMIIEpaTypHbIi KOI()(UIUEHT CONPOTHBIIEHUS; € — OCHOBAaHUE
HaTYpaJIbHBIX JOTapH(MOB.
AbcomotHas temnepatypa (K) ca3ana ¢ remnepatypoil B rpanycax Llenabcus cooTHoeHueM
T K=273+T°C.
OnpenenuM OTHOCHUTEIBHOE M3MEHEHHE CONPOTHUBIICHUS NPOBOJHHUKA IIpH ero Harpese. IlycTs
CHauaJsia IPOBOJHUK HAXOAWJICS IIPU HAYaJIbHOM TeMiieparype 7o U UMEJ COIPOTUBIICHUE
Ro = CeaTo
IIpu Harpese 10 Temneparypsl 7 ero conpoTusieHue Ry = Ce™.
Bosbsmem otHotenune Rt u Ry:
Ri/Rg = Ce™ [(Ce™ ) = ")
N3BecTHO, 4TO PyHKIMIO BU/IA € MOYKHO PA3JIOKUTh B CTEIICHHOMN PSII:
2 3

e =1+ 4+ 4 o

r 20 3
Jlnst Hawero cinyuast x = ofT— Tp). Tak kak BeqM4MHA a Uil MEIM CPABHUTEIBHO Maja WU B
nuanasone temmneparyp 10 +150°C moxkeT .  ObITh MNpHUHSATA MOCTOSHHOW =4,3-102 1/°C,
To u npousBeneHue o (T—To) B 3TOM AMana3oHe TemnepaTyp MeHblIe eauHuULbL. [loaToMy He
Oyzner OombiIoil OMMOKON NpeHeOpeuyb NpU Pa3IokKEHWU 4IEHAMH psiila BTOPOHM CTElneHu u
BBIILIE:
R, /R, =1+ M
BeIpazum conpotuBiieHHe pu TeMiiepaType 7 yepe3 HadalubHOE CONIPOTHUBIICHHE ITpH To!
Ry =Ry[1+ (T -T,)]
Mennble  TEpPMOPE3MCTOPHI  BBIITYCKAKOTCSA CEpUHHO W oboznavarorcs  TCM
(TEpMOCONIPOTUBIIEHUSI MEIHBIE) C COOTBETCTBYIOILIEH rpagyupoBKOil: rp. 23 umeer
conportusiienue 53,00 Om npu 0°C; rp. 24 umeer conpotusienue 100,00 Om npu 0°C. Mennsie
TEPMOPE3UCTOPHI BBIMOIHSAIOTCA M3 MPOBOJIOKK aAuaMeTrpoM He MeHee 0,1 MM, HOKpBITON IS
W30JISILUH SMAJIbIO.

S
O

/ Puc. 1. IInaTHHOBBINA TEPMOMETP CONPOTUBIICHUS

VA4

=
=
~Hladl

JUis TJIaTHHOBBIX TEPMOPE3UCTOPOB, KOTOPHIE MPHUMEHSIOTCS B 0OoJiee IIMPOKOM JUara3oHe
TeMIIeparyp, YeM MeJHbIE, CIeAYyeT YUUTHIBaTh 3aBUCUMOCTb TEMIEpPaTypHOro KoddduuueHTta
COMPOTHUBIIEHUSI OT TemmepaTypsl. s 3Toro Oepercst He ABa, a TPU WI€HA pa3JIOKEHUs B
CTETIEHHOM psil QYHKIHH €.

B nuanazone temneparyp ot —50 10 700°C nocTaTouHO TOUHOMU sABJIsIETCs popMyIia

R, = R0l1+ a(T -T,)+ BT -T, )ZJ

rJie Ui wiaTHHbl o= 3,94-10° 1/°C, = 5,8-107 (1/°C)%
[InaTuHOBBIE  TEPMOPE3UCTOPHI  BBIMYCKAIOTCA  cepuiiHO U obOo3Havatorcss  TCII
(TepMOCONIPOTUBIIEHMS IIJIaTMHOBBIE) C COOTBETCTBYIOLIEH TIpaayupoBkoil: rp. 20 wumeer
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conpotusienue 10,00 Om nmpu 0°C, rp. 21—46,00 Om; rp. 22—100,00 Om. Ilmnaruna
MPUMEHSETCS B BUJIE€ HEU30JIMPOBAHHOM MpoBoJIokH nuameTrpoM 0,05—0,07 mm.

B T1abn. 1 mpuBeAeHb 3aBUCUMOCTH CONPOTHBICHHS METAUIMYECKHX TEPMOPE3UCTOPOB OT
TEeMIIEpPaTypbl; OHU HA3BIBAIOTCS CTAHIAPTHBIMU TPAAYUPOBOYHBIMU TaOIUIIAMH.

Ha puc. 1 mnokazaHo yCTpOHCTBO IUIATHHOBOIO TepMoMeTpa conpotuBieHus. Cam
TEPMOPE3UCTOP BBIMIOJIHEH U3 IJIATUHOBOM MPOBOJIOKH 1, HAMOTAHHOW Ha CIIOASHYIO TUIACTUHY
2 ¢ Hapeskoil. Clito/isTHbIe

HAKJIagK{d 3 3alUIIAI0T OOMOTKY M Kpemstcs cepeOpsiHoil jentoit 4. CepeOpsiHbie BBIBOJABI 5

nponymeHsl yepe3 (apdopoBbie u3omATOpel 6. TepMOCONPOTHBIEHHE TOMENIAeTCS B
METaJUIMYECKUI 3alUTHBIN 4€X0Jl

Tabnuma 1

3aBUCUMOCTH COTIPOTHUBJICHUSA TEPMOPEZUCTOPOB OT TEMIICPATYPhL

Conporusaenne, On
i Taaruuonne vepuoMeTpH Meauue TepMoMerpst
Temnepary- COUPOTHBACHMN ConpoTRRACHIN
pa, "
rp. 20 p. 21 . 22 rp. 23 . 24
—200 1,73 795 17,28 — —
—150 3,88 17,85 38,80 — —
—100 597 2744 59,65 — —
—50 8,00 36,80 80,00 41,71 78,70
—30 8,80 40,50 88,04 46,23 87,22
—10 9,60 44,17 96,03 50,74 95,74
0 10,00 46,00 100,00 53,00 100,00
20 10,79 46,94 107,91 57,52 108,52
40 11,58 53,26 115,78 62,03 117,04
60 12,36 56,86 123,60 66,55 125,56
80 13,14 60,43 131,37 71,06 134,08
100 13,91 63,99 139,10 75,58 142,60
120 14,68 67,52 146,78 80,09 151,12
140 15,44 71,03 154,41 84,61 159,64
160 16,20 74,52 162,00 89,13 168,16
180 16,95 77,99 169,54 93,64 176,68
300 21,38 98,34 213,79 - —
400 2494 114,72 249,38 ain -
500 28,38 130,55 283,80 — —
6001 31,70 145,85 317,06 — -_
650 33,33 153,30 333,25 — —

Tlonynpogoonuxkosvie mepmopesucmopul

ComnpoTHBIICHNE MTOIYTIPOBOHUKOBBIX TEPMOPE3UCTOPOB (TEPMUCTOPOB) PE3KO YMEHBIIIAETCS C
pocTOM Temmeparypbl. VX 4YyBCTBUTENBHOCTh 3HAUUTEIBHO BBIIIE, YE€M METAJUIMYECKHX,
MOCKOJIBKY ~ TEMIIepaTypHbId  KOX(PGUIMEHT  CONMPOTHBIECHUS  TOJYIPOBOJHHKOBBIX
TEPMOPE3UCTOPOB MPUMEPHO Ha MOPSAJOK OoJblle, YeM y MeTauindeckux Ecnu ans merannos
o= (4+6) * 102 1/°C, To wis MOJTYITPOBOTHUKOBBIX TEPMOPE3UCTOPOB |0t |>4 1072 1/°C. [IpaBna,
I TEPMUCTOPOB 3TOT KOI((PUIIMEHT HETMOCTOSHEH, OH 3aBUCUT OT TEMIIEPaTypbl U UM PEAKO
MOJTB3YIOTCS TIPH MPAKTUIECKUX pacueTax.

OCHOBHOW XapaKTEpUCTUKON TepMOpE3UCTopa SBISETCS 3aBUCUMOCTb €r0 COMPOTHUBICHUS OT
abcomoTHON TemnepaTypsl T:

Rr=A"T, (2)

rae A — TOCTOSHHBIN KO3(DQUIMEHT, 3aBUCALIUI OT MaTepuana U KOHCTPYKTUBHBIX pa3MepOB
TepMUCTOpa; B — TMOCTOSHHBIN KOA(OUIMEHT, 3aBUCAUIMA OT (U3NYECKUX CBOMCTB
MOJTYTTPOBOTHUKA; € — OCHOBAHWE HATYPAIBHBIX JIOTApU()MOB.

CpaBnaenue ¢dopmynsl (2) ¢ ¢opmynoit (1) mokaspiBaeT, 4TO y TEPMHCTOPOB C POCTOM
TEMIIepaTypbl CONPOTHUBJICHWE YMEHBIIACTCA, & Y METAUIMYECKUX TEPMOPE3UCTOPOB —
yBenuuuBaeTcs.  CrienoBarenbHO, Yy TEPMHCTOPOB — TEMIIEpaTypHblii ko3 duiumeHt
COIIPOTHBIICHUS] UMEET OTPULIATEIBHOE 3HAUCHHUE.
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Boo0iiie 4yBCTBHTEIBHOCTH TEPMOPE3UCTOPA (KaK JaTUMKA TEMIIEPATYPhl) MOKHO OLIEHUTH Kak
OTHOCHUTEIIbHOE Hu3MeHeHHe ero compotuBieHus (AR/R), nemeHHOe Ha BBI3BABIICE HTO
W3MCHEHHE NPUPAICHHE TEMIIEPATyPhI:

S, =(AR/R)/ AT

B npenene npu AT—>0 S, = 1drR
RdT

JInst METaJUTMYECKOTrO0 TEPMOPE3UCTOPA YyBCTBUTEIBHOCTh MOXKHO MOJNYYUTh TUPPEPSHITUPYS.
CrnenoBarenbHO, S;=a., T.€. IMEHHO TEMIIEPATyPHBIH KOA(PPHUIIMEHT CONPOTUBICHUS ONPEIEIIeT
IyBCTBHUTEIHHOCTb.

JInst  mOayHpOBOJAHHUKOBOTO TEPMOPE3UCTOpa (TEPMHCTOPA) YYBCTBUTEIBHOCTH IOJYUHM,
nudhepeHIupys:

_1d(Ae®T)_ e d(B/T) __B

(3)
R dT R dT T?

S,

W3 (3) BUOHO, YTO 4YYyBCTBUTEIBHOCTb TEPMHUCTOpPA HMEET HEJIMHEHHYI0 3aBHCHUMOCTb OT
TEMIIEPATyPBI.

CepuiiHo BbllTycKaroTcss MeqHO-Maprasuenbsle (tun MMT) u koGanbToBO-MapraHieBble (THUII
KMT) tepmuctopel. Ha puc.2 mokasaHbl 3aBUCUMOCTH COIIPOTUBJIEHHSI OT TeMIEpaTyphl Uis
TEPMHUCTOPOB 3THUX TUIIOB U Ul CPABHEHUS — UI1 MEIHOTO TEpMOpe3ucTopa. Bennuuna B i
TepMHUCTOPOB cocTaisieT 2—35 Thic. K (Menbiie — aius MMT, 6onbiue aiis KMT).

Puc..2. 3aBUCHUMOCTH .CONPOTUBICHHUS OT TEMIEpPaTyphl s
TEPMHCTOPOB M MEIHOTO TEPMOPE3UCTOPA

333 37/0 A

DNEKTPUUYECKOE CONPOTUBIIEHUE TEPMUCTOPA TP OKpYy:karomen temneparype +20°C Ha3bIBarOT
HOMHMHAJIBHBIM WJIM XOJOJHBIM compoTuBieHueM. g tepmucropoB tunoB MMT-1, MMT-4,
MMT-5 sTa BenuunHa MoxkeT coctaBisath 1—200 kOwMm, a g TunoB KMT-1, MMT-4 — ot 20
10 1000 kOm.

Bepxuuii tuana3zon usmepseMbix temneparyp i tuna MMT — 120°C, a nnsg tTuna KMT —
180°C.

TepMuCTOpEBI BHITYCKAIOTCS B Pa3JIMYHBIX KOHCTPYKTHUBHBIX UCIIOJIHEHUAX: B BUAE CTEP/KEHBKOB,
IUcKoB, OycuHok. Ha puc. 3 mokazaHbl HEKOTOpPbIE KOHCTPYKIIMHA TEPMHUCTOPOB.

5 + Puc. 3. KOHCTPYKIHH TEPMHCTOPOB
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Tepmucrops! THnoB MMT-1, KMT-1 (puc. 3, @) BHenIHe 10100HBI BHICOKOOMHBIM PE3HCTOpaM C
COOTBETCTBYIOIIEH cUcTeMOl repmeTr3anuu. OHU COCTOAT U3 MOJIYIPOBOJIHUKOBOTO CTepxkHS 1,
IIOKPBITOI'0 3MAaNeBOH KPAacKOW, KOHTAKTHBIX KOJIMAYKOB 2 C TOKOOTBOAaMH 3. TepMHCTOpBI THUIIOB
MMT-4 u KMT-4 (puc. 3, 6) TakKe COCTOAT U3 TOJYNPOBOIHUKOBOTO CTEPKHS 1, KOHTaKTHBIX
KOJITIAYKOB 2 C TOKOOTBOAaMH 3. Kpome MOKpBITHSA 5Majbi0 CTEp)KEHb OOMAaTHIBACTCS METALTHYECKOU
¢bonproit 4, 3amuMIIeH METAUTMYECKUM YeXJIOM 5 M CTEKISIHHBIM H30JsATopoM 6. Takue TepMHCTOpHI
MPUMEHHUMBI B YCJIOBUSIX MOBBIILIEHHON BiIaKHOCTH. Ha puc. 3, ¢ moKa3aH TEPMHUCTOP CIEHUATBHOTO THIIA
TM-54 — «Urna». OH COCTOWT W3 TMONYNPOBOTHUKOBOTO Imapuka 1 nuamerpom ot 5 g0 50 MKwM,
KOTOpPBIH BMECTE C IJIATHHOBBIMHU 3JIEKTPOJAMH 2 BIPECCOBAH B CTEKJIO TOJIIMHOM mopsaka 50 mxm. Ha
PacCcTOSIHUU OKOJIO 2,5 MM OT HIapHKa IUIATHHOBBIE JIEKTPOABI IPUBAPEHBI K BEIBOAAM 3 U3 HUKEIEBOU
MPOBOJIOKU. TepMHCTOp BMECTE C TOKOOTBOJAMHU MOMELICH B CTEKIISTHHBIN Kopryc 4. TepMucTOpHI THIA
MT-54 ob6magaroT 0O4eHb MaJIOW TEIIOBOM MHEPITMEH, MX MOoCTOsHHAA BpeMeHn mopsaka 0,02 ¢, u oHn
UCTIONB3YIOTCS B auama3oHe temmeparyp oT —70 mo +250°C. Manbie pa3Mepbl TepMHUCTOpa
MO3BOJISIFOT UCIIOJIB30BATh €r0, HAIPUMED, I U3MEPEHUN B KPOBEHOCHBIX COCY/IaX YEJIOBEKA.
TepMuUCTOpPBI TPUMEHSIOTCS B CaMbIX pPAa3jMYHbIX CXEMax aBTOMATUKH, KOTOPBIE MOXKHO
pa3AenuTh Ha JIBE rPYIIbl. B epByro rpymiy BXOASIT CXEMbI C TEPMUCTOPAMU, COIMPOTHUBIICHUE
KOTOPBIX ONpENENseTCss TONbKO TEMIIepaTypoil OKpyKarwluel cpeibl. Tok, NpoxXoAsmuil mpu
3TOM 4Yepe3 TEPMHUCTOP, HACTOJIBKO MaJl, YTO HE BBI3BIBAET JONOJHUTEIBHOIO pPa3orpesa
TEPMHUCTOPA. ITOT TOK HEOOXOANM TOJBKO ISl U3MEPEHHs COIPOTUBIICHUS U TSl TEPMHUCTOPOB
tuna MMT cocrasnsier okono 10 MA, a uis tuma KMT — 2—S5 MA. Bo BTOpY!IO TpyIITy BXOIST
CXEMBI C TEPMUCTOPAaMH, CONMPOTUBJICHHE KOTOPBIX MEHSIETCA 3a CUeT COOCTBEHHOTO Harpena.
Tok, mnpoxoasuMi 4Yepe3 TEPMHUCTOpP, pas3orpeBaer ero. I[IOCKOJIbKY TIpU  TOBBILICHUH
TeMIEpaTypbl COINPOTUBIICHUE YMEHBUIAETCA, TOK YBEIMYMBAECTCA, YTO IPUBOAUT K €Ul
0OJIbIIEMY BBIJICIICHHIO TEIIOTHl. MOXXHO CKa3aTh, 4TO B JaHHOM CIIy4ae MPOSBISCTCS
MOJIOKUTEIbHAS OOpaTHasi CBSI3b. OJTO MO3BOJSET MONYYHTh B CXEMax C TEPMHUCTOPaMU
cBOcOOpa3HbIE XapaKTEPUCTUKU PEIIEHHOTO THIIA.

| gstool Puc. 4. Tlonydyenue peneiiHon
- +

bl el 4 Uz XapaKTePHCTHKH B  CXeMe ¢
A TEPMHUCTOPOM

O

|
|
!
|
|

1
¢ dgon : g Yor Yep U

Ha puc. 4, a noka3aHa BoyibTaMIepHasi XapakTepucTuka TepMuctopa. [Ipu Manmbix Tokax (/</yon)
BIIUSTHUE COOCTBEHHOI'O HArpeBa HE3HAYWTEIHLHO M COMPOTHBIICHUE TEPMHUCTOpA MPAKTHYSCKH
ocTaeTcs MOoCTOSTHHBIM. ClieIoBaTeNbHO, HAMPSHKEHUE HA TEPMHUCTOPE PACTET MPOTIOPIIUOHATEHO
ToKy (ydactok OA). Ilpm nanpHelieM YBEITWYEHUU TOKa (/>/non) HAYMHAET CKA3BIBATHCS
COOCTBEHHBII HAarpeB TEPMHCTOpPA, COMPOTUBIEHUE €ro YyMeHbIIaeTcsa. BonbprammepHas
XapaKTepPUCTUKA U3MEHSET CBOM BU/, HAUMHAETCS €€ «HaJarolInil» y4acToK AbS. DTOT ydacTok
UCIIONIb3YETCS ISl CO3TaHMsI Ha 0a3e TEPMHUCTOpPA CXEM TepMoperie, CTadMIN3aTopa HAMPSKCHUS
U JIp.

Pe3ko BhIpaskeHHAss HENMHEHHOCTh BOJIbTAMIIEPHON XapaKTEPUCTUKH TEPMUCTOPA IO3BOJISIET
WCIIONBh30BaTh €ro B peneitHoMm pexkume. Ha puc. 4, 6 mpencraBieHa cxeMa BKIIOYCHHsS, a HA
puc. 4, ¢ — XapakTepHUCTUKa TEPMHUCTOpa B ATOM pexume. Eciu B Iemu TepMHUCTOpa
OTCYTCTBYET A00aBo4YHOE conpoTuBieHue (R0 = 0), TO IpH HEKOTOPOM 3HAYEHUU HAPSIKCHHUS
TOK B IEMH TEPMHUCTOpPA PE3KO YBEIWYMBACTCS, YTO MOXKET MPHUBECTH K pa3pylICHHUIO
tepmucropa (kpusas U, Ha puc. 4, B). J{ns orpanudeHuss pocta Toka HE0OOXOAUMO B IIETIb TEP-
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mucropa R; Bxmounth g006aBouHbli pe3uctop Rpes (puc. 4, 6) ¢ nOpAMOTUHEHHOM
xapaktepuctukoi (kpuBas Ugr nHa puc.4, B). Ilpum rpaduyeckoM CIOXKEHHUH OSTUX JIBYX
xapaktepuctuk (U; + Ugr) momyuum oO1Iyto BONBT-aMIIEpHYIO XapakTepucTuky Up (MMeromryto
S-o0pa3ublii BUI Ha puc.4, e). PaccMoTpuM 1o 3Toi XapakTepUCTUKE MPOLIecC U3MEHEHUs ToKa /
B nenu (puc. 4, 6) npu MJIaBHOM YyBenwueHUW HampspkeHus nutanus Ug. [lpu moctrxeHun
3Ha4YeHUsl HanpspkeHus cpabarbiBaHus Ugy (3TOMY HAIpPsSKEHMIO COOTBETCTBYET TOK /1) TOK
CKA4YKOM BO3pacTaeT OT 3HAYEHUS /1 10 CYIIECTBEHHO OOJbIIETo 3HaueHUs /2. [Ipu nanpHelimem
YBEJIMUEHUU HANPsOHKEHUS TOK OyJeT IJIaBHO BO3pacTath OT /2. [Ipyu yMeHbIIEHUU HaNpsKeHUs
TOK BHadYaje IJIABHO YMEHBIIAETCS J0 3HAYCHHs /3 (3TOMY TOKY COOTBETCTBYET HANPSKCHHE
ornyckanus Ugr), a 3areM CKauykoM MaaaeT 10 3HAYCHHUS /4, TOCIE YEero TOK IUIAaBHO
yMeHbIaercs 10 Hyis. CkaukooOpa3Hoe H3MEHEHHE TOKa MPOMCXOUT He MTHOBEHHO, a TIOCTe-
MIEHHO M3-3a MHEPIIMOHHOCTU TEPMUCTOPA.
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lNpakmuyeckas paboma Ne 11

7. TlHesmamu4eckue pesyrniupyrwue u yrpasrgarouwue ycmpoacmea

Hean padorsl: M3yunth coctaB U paboTy mHeBMaTHYECKUX perynsatopoB cucreM «CTAPT» u
«IEHTP»

OTuer AOMKEH CONIepKaTh:

1. Ha3BaHuE;

2. 1enpb paboThI;

3. Tunossle y31bl U Mogyau Y COIIIIA.

[IHeBMaTHUeCKUE PEryssITOPbl U CUCTEMBl aBTOMAaTHYECKOIO PETYJIMPOBAHUS HCIIOIB3YIOT Ha
MPEANPUITUSIX C B3PHIBOONACHBIMU CPEJIaMU UM MEUICHHO MPOTEKAIOIIUMH TEXHOJIOTMYECKUMU
mpoueccamM  (Harmpumep, NPEeANpUsITHS XUMHYECKOH, HedTernepepadaThiBaloOIIel, TI'a30BOMH,
nepeBooOpabaThIBAIONICH TMPOMBIIUIEHHOCTH, a Takke He(Teao0bIBaomre YCTaHOBKH).
Haubonee pacmpocTpaneHbl mHeBMaTHUeCKUe MPUOOPBl U perynaropbl cuctembl «CTAPT» u
arperarHasi cucrema naeBmMoaBToMaTuku «LIEHTP».

ITnesmamuueckue npuboper u pecynamopwi cucmemvl « CTAPT» (TOCT 13053—76%*). Kaxprii
13 MPUOOPOB M YCTPOMCTB ITOH CHUCTEMBI CO3JaH M3 OMPEACIICHHOTO COYCTAHUS HECKOJIBKUX
anemeHToB  YCOIIIIA —  yHUOUUUPOBAHHBIX  CEPUHHBIX  DJIEMEHTOB  IpUOOPOB
MHEeBMOaBTOMAaTHKH. K TakuMm mpubopaM W YCTPOMCTBAM OTHOCSATCS 3JIEMECHTHI CpaBHEHUS,
yCTPOMCTBA MPSMOTO U O0OpaTHOTO MpPEABAPEHHUs, MO3UIIMOHHBIC PETYIUPYIONINE YCTPOIlCTBa U
np. B oTnmenpHBIX cioydasx B NPUOOpax NPUMEHSIOT TakKe YHU(DUIUPOBAHHBIC SJICMCHTHI
peneitHON TEXHUKHN — BBIKJIIOYAIOLIUE PEIe.

Bce npubopsr cuctembl «CTAPT» KOHCTPYKTMBHO BBIIOJIHEHBI IO OJHOMY HPHUHIIHUITY.
Onementsl YCOIIITA, u3 KOTOPBIX CKOMIUJIEKTOBAH KaXKIblid MPHOOP, YCTAaHOBJIEHBI Ha HOXKAX
(coeaMHUTENBHBIX TPYyOKax) Ha rjaTe (OCHOBaHMH) U3 OPTaHUYECKOTO CTEKJIA.

CBsi3b MEXIy DJIEMEHTaMH OCYILECTBIIAECTCS YEepe3 OTBEPCTUS B HOXKKAX M KaHAJbl B ILJIaTe.
[Inara, B cBOIO O4Yepenp, COeIMHEHA BHYTpU Mpubopa co MITyllepaMi BHEIIHUX JIMHUNA THOKUMU
PE3MHOBBIMHU IIUTaHTamMu. Pabouuii nuana3oH BXOAHBIX U BEIXOAHBIX curHanoB 0,02—0,1 MI]a.
[luranne npUOOPOB OCYIIECTBISIETCS CYXHM, OYHIIEHHBIM OT TBUIM W Maclia BO3AYyXOM
nasinenueM 0,14 MIlla. Ilpubopsl obecrneunBaloT mepenadyy MHEBMATHYECKUX CHTHAJIOB Ha
paccrostHue 1o Tpacce 10 300 M pu BHYTPEHHEM JUaMETpe TPyOOIpoBOJia JIUHUM CBS3U 6 MM.
OHu paccuntanbl Ha pabOTy MpH TemImepaType OKpyxkarmero Bo3ayxa 5—50°C wu
OTHOCUTENbHOM BiaxkHOCTU HE Ooiiee 80%.

PaccmoTpuM npuHIUI ASMCTBUS UL HEKOTOPBIX U3 HUX, BXoAsAmMX B cucteMy «CTAPT».
Onement cpaBHeHus [120C.1 (puc. 1) mpencraBiser co0oil TpexMeMOpaHHOE ITHEBMOpETE,
MpenHa3HaueHHoe Ui (GOpMHUPOBAHUS HA BBIXOJIE AUCKPETHBIX MTHEBMATHYECKUX CUTHAJIOB 0 U
1. CocTouT W3 pearupyromero opraHa M JByX IMHEBMAaTHYECKUX KOHTAKTOB, BBITIOJIHCHHBIX B
Buze com1 C1 u C2 ¢ 3aciIoHKaMu.

DOneMEeHT CpaBHEHHUsI pabOTaeT Tak, YTO MPH IOjJade Ha HEro KOMAHIHOTO CHUTHAJIa 3acJIOHKa
MOJKET 3aHMMAaTh TOJIBKO J[Ba MOJIOKEHA JTUOO MOJIHOCTHIO 3aKPhIBaTh COILIO, MO0 MOIHOCTHIO
OTKpPBIBaTh €ro. KOHTaKTHI peie MPOTHUBOIOI0KHOTO JICHUCTBUS: €CITU OJIMH KOHTAKT 3aMBIKAeTCH,
TO OJJTHOBPEMEHHO Pa3MBIKAETCS JPYTOM.

& t4aMila Puc. 1. Illpunyunuanvhas cxema snemenma cpasrenus I129C.1:
7 77 1—3 — membpanvi, 4 — wmox;, A—I"— kamepsi
AP [ 2
o =
A i 4]

T
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Pearupytommii oprat BBIIIOJIHEH B BHJIE MEMOPAaHHOTO 0JI0Ka, COCTOAIIETO U3 TPEeX MeMOpaH /—
3, CKpEIUICHHBIX OOITUM IITOKOM 4, TOpPIIBI KOTOPOTO ciykat 3acioHkamu comn C/ u C2. Otn
coIljla SBJISIOTCA OJHOBPEMEHHO YIOpaMH, OIPaHUYMBAIOUIMMHM IIEPEMEILIEHUE IITOKA.
MemOpaHsbl 3aKperuieHsl o nepudepun B Kopnyce, 00pa3oBaHHOM U3 YETHIPEX MPSMOYTOIBHBIX
maii6. 11aitob1 cTAHYTHI BMECTE€ C BUHTaMH.

K dgerbipeM nmHeBMaTHUeCKMM KamepaM A—I MOABONATCS JaBJIEHUE MUTAHUS U KOMaHIHbIE
nasneHus. JIBe u3 atux kamep 5 u B — Iiiyxue, a AB€ — IIPOTOYHBIC, IPUYEM OJHA U3 HUX
(0O6b1yHO KaMepa A4) MOXKET HEMOCPEICTBEHHO COEIUHATHCA C arMocdepoi. Ycuius, BO3HU-
Kalole Ha MeMmOpaHax B pe3yibTare JACHCTBUS Ha HHUX JaBICHUNA, CYMMHPYIOTCA U
OoOyCIIOBJIMBAIOT TMEpEeMEIEHUEe IITOKa BBEPX WJIM BHU3 B 3aBUCHUMOCTH OT 3HaKa
PE3YJIBTUPYIOLIET0 YCHIMS. BBIXOIOM 3/1€MEHTa CpaBHEHUS CIYKUT JABIEHHUE Pgux, KOTOPOE
MO>KET IPUHUMATh TOJILKO JIBa TUCKPETHBIX 3HaueHus 0 u 1.

Yempoiicmseo npsamoeo npeosapenus [1D2.1 (puc. 2) mpenHa3HAuCHO JUIsl BBEICHUS B IIETh
pEryIupoBaHusl KaKoro-amudo mpoiecca BO3JEHCTBUS MO CKOPOCTU OTKJIOHEHUS PEeryiupyeMoin
BEJIMYMHBI OT 33JJaHHOI'O 3HAYCHMUSI.

BxonHo# curHan B BuZE NaBICHHS CXKAaTOro Bo3Ayxa (OT peryistopa Wik mpeoOpa3zoBaTenis)
JCUCTBYeT Ha MeMOpaHbl dyieMeHTa cpaBHeHus ///. Tlpu HEM3MEHHOM BXOJHOM CHTHAJC
MeMOpaHHBIN 00K 3JIEMEHTa CPaBHEHHSI HAXOJUTCS B PABHOBECHU U Ha BBIXO]I AJIEMEHTA (IIyTeM
[10/1a4YM MMUTAIOLETr0 BO3yXa) IOCTYNAeT CUTHaJl, pPaBHBIA BXOJHOMY.

Puc. 2. IIpynuunuaneHas  cxema
ycTpoiicTBa npsimMoro npeaBapenus [1D2,1:

/| — BBIKTIOUAOLEE pene. //—
perynmupyemsbliit apoccens, Il u IV
— DJJeMeHThl cpaBHeHHs, V —
ycwmurenb  MomHoctH, VI 0 —
HeperyJaupyemblii  apoccenb, V//
— 3JIeMeHT 00beMa (eMKOCTh)

3

JomycTtum, 4yTO NaBjIeHHE HAYUHAET

U3MEHAThCA, HampuMep  yBEIH-
YUBAThCSl C TIOCTOSIHHOW CKOpOCThIO. B 3TOM ciydae paBHOBecue mnpuOOpa HapylIaercs.
CymMapHOe ycuiiue Ha MeMOpaHax B kamepax B'' u ' oka3biBaeTCsi GOINbIIE, YeM YCHIIME HA
MeMOpaHax B" u 4" rak xak repesa KaMepowu B" crour CONPOTUBIIEHNE — PETryJINPYEMbIN
npoccens //. Commo CI" 3axpeiaercs, u B kamepe A' naeneHue pesko yBemmumpaercs. Ha
BBIXOJ] TOCTyNaeT CHUTHajJ, KOTOpBIM omepexaeT AaBlieHUE, IoJaBaeMoe Ha BXoA. Bpems
onepexeHus (MpeABapeHHs) HACTPAWBAIOT BPAIIEHHUEM TOJOBKH PETYIMPYEMOTO APOCCEIs
MpeiBapeHusl.
C BBIXOJa 3JIeMEHTa CpaBHEHUS /// CUTHAJ IMOCTYNAeT Ha BXOJ| YCHJIUTENS, COCTOSILIETrO U3
aneMmeHTa cpaBHeHus |V u ycunurens momuoctu V. Beikimoyaroriee pesne / mpeiHa3HayeHo AJs
OTKJIIOYEHHUs1 Tnpubopa HPAMOTO  PEABAPCHHA. Jlng sToro Ha pene NoJaeTcss KOMAHJIHOE
JABIICHUE Pg. Comio CI° mpu 3TOM OTKPBIBAETCS U BXOJHOM CUTHAJ pg YEPE3 COIIIO oM
HEMOCPE/ICTBEHHO MTOCTYMaeT B Kamepy 5.
Inesmamuueckoe ycmpovicmeo obpamnoeo npeosaperuss I[1D3,1 cayXuT s 3aMeICHUS
OTBETHOT'O BO3JIEHCTBHS PEryliaTopa Ha OOBEKT, BBI3BAHHOTO H3MEHEHUEM pPeryIupyeMoil
BEJIMYMHBI. YCTPOMCTBO NMPUMEHSIOT MPHU PETYIUPOBAHUM MaJIOMHEPLUUOHHBIX O00BEKTOB. Ero
JIeiiCTBME OCHOBAHO Ha NMPHUHIIMIE KOMIEHCAUU cuil. B KoMmmiiekT ycrpoiicTBa BXoasT (puc. 3)
AJIEMEHT CpaBHEHUS ///, pETyIupyeMbIii Apoccenb /, yeuauTenb MomHocTH |V, anement oobema V
Y BBIKJTFOYAKOIIee pese //.
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Y - B i Puc. 31 IIpuHnunuaneHas cxema

E Nl ycTpoiicTBa 00paTHOTO
. — r _L'z =] npeaBapeHus

‘ - = for TI@3,1:

7 I e T_ 73 b | — perymupyemelii gpoccens, //

4 5 1 / — BHIKJIOUAOINEe pene, /// —
' (E_‘TL f G, Ma 9NIEMEHT CpaBHEHH,
i T IV — ycumurens Momuocty, V —
3IIeMeHT 00bheMa

BxomgHol curHanm B BHIE JaBJICHUS CXKATOTO BO3AyXa (OT peryisaTropa Wid mpeoOpa3oBaTens)
yepes peryIupyeMblil ipoccenb / MOCTynaeT B kamepy B aneMmenTta cpaBHeHHs. OJJHOBpEMEHHO
K Kamepe MOJABOJUTCS JaBJICHUE MUTAHMS, a Kamepa A" yepe3 corio Cl " coobuaeres ¢
aTMochepoi.

THo3uyuonnoe pecynupyrowee  ycmpoticmeéo — I[IP1,5  mnpenHa3HA4eHO ISl TOJYYCHUS
JTUCKPETHBIX MHEBMaTH4ecKuX curHaioB O u 1 B clydasx TMOBBIIICHUS WA TOHUKCHUS
MIOCTYAIOIIET0 HA BXOJ pPEryJHUpYIOIIEr0 yCTPOMCTBA JaBJIEHUS C)KATOTO  BO3/1YyXa,
MIPOIMOPLIMOHAIEHOTO peryiupyeMoil WM H3MepseMOil BeTUYHHE, KOrJla TOCTEeIHSS
OTKJIOHSIETCS OT 33JJaHHOT'0 3HAYCHMUSI.

B KOMITIEKT peryaupyromero ycTpoucTBa BXoasT (puc. 4): 3IeMeHT CpaBHEHUS ///, yCUITUTEINb
motHocTH 1V, 3a1aT4rK /, MOCTOSIHHBIN (HeperyIupyeMblii) Apoccels //.

014 Ma
T7 I I {4 Puc. 4. IlpuHiunuangsHas cxema
A Qt4Mia I TIO3UIIHOHHOTO PErYJIUPYIOLIETO
f_:LCZ . yctpoiictsa [1P1.5:
E "I | sanatunk, /] — NOCTOSHHbBIH
g (HeperyaupyeMslii) apoccens, ///
; b gtaMila ‘ — DJIeMeHT cpaBHeHus, /V —
—_— el N r YCHIIUTENh MOIIHOCTH
" 1 SIS, LS
Far

JlelicTBHE pETyNHUPYIOIIETO YCTPOICTBA OCHOBAHO HA CPAaBHEHUM JIBYX JIaBJICHUIL: 1aBlIECHUS,
MOCTYMNAIOIIET0 Ha BXOJ (OT HM3MEpPUTENIBHOro Npubopa) W MPOHNOPUHUOHATIBHOTO 3HAYEHUIO
U3MEpSAEMON BEIMYMHBI, U JIaBJICHUS 3aJaHUs, YCTaHABIMBAEMOrO 3a/aT4MKoM. Perynupyromee
YCTPOMCTBO MOKET ObITh ~ HACTPOEHO HAa  MaKCHMMAaJbHOE WM MHUHHUMAaJIbHOE 3HaueHUE
U3MEPSEMON WIIM PEryJupyeMOl BEIUUYUHBL.

PaccmoTpuM paboTy peryiupyromero ycTpoilcTBa Hpu HacTpoiike Ha MUHMMYM. BXxonHoi
CUTHAl Psx OT M3MEPUTENILHOTO MpuOopa MOCTymaer B Kamepy B asiemMeHTa cpaBHEeHUs ///.
JlaBieHMe 3a1aHUS D3, YCTAHOBICHHOE 3aaTYMKOM /, TIOJABOAMTCA K Kamepe 5. Bce Bpewms,
TI0Ka Pyx OCTAETCS GOMbIIE Pg, coruno C2'"' 3akpeiTo M cHrHanm Ha BBIXOJE dIeMenTa paseH 0. Kak
TOJIBKO Py CTAHET MEHBIIE p3, coruio C2'"' OTKpOeTCs M Ha BBIXOJ] Oy/IeT MoJaH CHrHAT 1.

B TOJOXEHAN «MAaKCHMyM» P3 TIOJaeTCs B KaMepy b5, a JaBIeHHe OT H3MEpHTENBHOro GIoKa
— B kamepy B"'. Ecii puy, M3MEHSSICh, OCTaeTcs MeHblre ps, coruo C2'"' 3akpbITo, curHanm Ha
BbIxozie 0. IIpu pgx, MPEBBIIIAIOIIEM P3, COILIO coM OTKPOETCSI M Ha BBIXOJIE JIEMEHTa CPABHEHUS
nosiBuTCcs curHain 1. Takum o6pa3om, Ha BbIX0JIe IPUOOpa JaBiieHUEe CKAaYKOOOpa3HO U3MEHSETCS
or 0 7o 1 B 3aBUCMMOCTH OT IOBBIIIECHUS WIM TOHWKCHHS IOCTYIAIOIIErO Ha BXOJ
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MO3ULMOHHOTO PETYJIUPYIOLIETO YCTPOMCTBA aBIEHUS CXKATOIO BO3yXa, IPONOPLHUOHAIBLHOTO
3HAYEHUIO U3MEPSEMON W PETYIUPYEMON BEJTMYUHBI.
[locTrosiHHOE [aBlEHHME CXKATOro BO3AyXa B JIMHUM NHTaHUS TPUOOPOB M CPENCTB
naeBMoaBTomatuku 0,14 MIla+0,01 MIla nognepXuBarOT ¢ MOMOIIBIO IEHTPATU30BAHHOIO
y3Jla MMUTaHus, KOTOPBIA MPEACTaBIsET COO0M miKad, Tae pa3MelieHa CUCTEMa PeryInpOoBaHUs
JABJICHHS BO3/lyXa M OYMCTKH €r0 OT MbUIM U Macia. Takue y3ibl BBITYCKAlOT CEPUIHO.
Aepecamnasn cucmema nneemoaemomamuku «[[EHTP» (I'OCT 13053—76). B omimuue ot
CUCTEM aBTOMAaTH3alUd C BHU3yaJbHBIM KOHTPOJEM 3a 3HAYCHUSAMM H3MEPSAEMBIX WIH
peryiupyeMbIX BeIMYMH (Hampumep, snektpuueckux) B cucteme «LIEHTP» npegycmorpen
METOJ KOHTPOJS II0 OTKJIOHEHUSM BEIWYMH OT 33JaHHBIX 3HAYCHUM. OTO IIO3BOJIAET
3HAQYUTENIBHO YIPOCTUTH TPYyH OIEparopa U OCYIIECTBUTh aBTOMATHYECKYIO PErMCTPALUIO
KOKIOr0 HApylIEHUs YCTAHOBJICHHBIX 3HaueHud. KpoMe TOro, B cucreMe IpenycMOTpeHa
nudpoBas perucTpanys 3HaUYCHHH HM3MEPSEMBIX WU PETYIMPYEMBIX BEIMYUH, TO3BOJISIONIAs
CYIIECTBEHHO YMEHBIIUTh YUCIIO MHIUBUAYAJIbHBIX PETUCTPUPYIOIIUX MPUOOPOB U 00ECIeUnTh
ABTOMAaTUYECKOE BEJACHUE BAXTEHHOrO ypHana. B pe3ynpTaTre 3HAYMTENBHO COKPATHIIACH
IUI0IIA/b, 3aHUMaeMasl IIUTaMy, a paboyee 1oJie (30Ha 0030pa) oneparopa yMEHbIINUIOCh B 4—b5
pa3. Cucrema MOXKeT OBITh CBsI3aHa C AJIEKTPOHHOW LU(POBOHM BBIYMCIUTEIBHOW MAIIWHON
(BLIBM) ¢ nmomol1s0 MpoMexXyTOYHOT0 HOCUTENsI HH(popManuu — rnepoaeHTHI.
Cucremy «IIEHTP» nocTaBisitoT B BUJi€ TOTOBBIX K YCTaHOBKE OJIOKOB, KaXKAbIH M3 KOTOPBIX
OCYILECTBIISICT OINpPENEICHHYI0 (YHKLUIO: OJIOK OOHapyXEHUS OTKIOHEHHUH H3MEpseMBbIX WU
perynupyeMbix BennuunH Thna BOB, 6nok perymupyromux ycrpoiictB tuna BP, ycrpoiictBo
1 POBON perucTpanuu «ABTOPErUCTPaTOP», MyIbT KOHTPOJIA U ynpasieHus tuna [IKY u 610k
nepdopupyromux ycrpoiicts Tuma AP-I1.
Takoll mNpUHUIUI TIOCTPOEHUS CUCTEMBI II03BOJISIET INPU HPOEKTUPOBAHUM M BHEAPEHUU
aBTOMATHU3HPOBAaHHBIX CHUCTEM YIpaBlIeHUs TexHonoruueckumu npoueccamu (ACY TII)
OIIEpUPOBATh HE OTAEIbHBIMU MPHOOpaMH, a 3aKOHYEHHBIMU (PYHKLIMOHAIBHBIMU OJIOKAMU —
arperatamu, I03TOMY 3Ta CHCTEMA TOJIyYnJia HA3BAaHHUE arperaTHom.
Cucrema «{EHTP» BblmonHser cienyromue (YHKIMHU:  HENPEPBIBHBIA  KOHTPOIIb,
aBTOMATUYECKYI0 CTAOMIM3ALUI0 U3MEPSIEMBIX M PETYJIUPYEMbIX BEIUYMH, AaBTOMATUYECKOE
OoOHapy’K€HHE€ W CHUTHAIM3ALUI0 OTKJIOHEHHMH OSTHUX BEIUYMH OT 3aJaHHbIX 3HAYEHUH,
aBToMatuyeckyro LluppoByro perucTpanuio HU3MEpSEMbIX WIM PEryIUPYEMBIX BEIMYUH U
3aJaHMi  perynaropaMm, o0paOoTky  MHpopManuu, TOCTyHaromeid OT  MEepPBHYHBIX
npeoOpazoBareneit pacxoja (CyKarolux YCTPOMUCTB pacxoa0MepoB), cBsizb ¢ DL[BM.
B3aumoneiicTBre (yHKIMOHATIBHBIX OJIOKOB CHCTEMBI MOSICHAET CTPYKTypHasi cxema (puc. 5).
WNudopmanus ¢ 00bekTa B BUA€ YHU(UIUPOBAHHBIX THEBMATHUYECKUX CUTHAJIOB MOCTYIMAET Ha
MyJbT KOHTPOJS W yIpaBiIeHUs U Jpyrue (QyHKIMOHAIbHbIE ONUMKM cucTteMbl. OmnepaTop
nojryyaeT HH(GOPMAIIHIO O X0JIe TEXHOJIOIHYEeCKoe Ipoliecca ¢ MyIbTa U OJaHKa perucTparu, a
Takke B BUje coBera DLIBM u koppekTtupyer XoJ 3TOro Inpoiiecca, BO3AEHCTBYS C MyJbTa Ha
UCTIOJIHUTEIbHBIE MEXaHU3Mbl, YCTAHOBIIEHHBIE Ha O0BEKTE.
KoHcTpykTHBHO Kax/1blil 010K BBIIOJIHEH B BUJE IIKada ¢ nepeHel 1 3aJHel JByCTBOPYaThIMU
nBepssMu. BHyTpu xaxaoro mkada Ha YHU(PHUIIMPOBAHHOM MOHTaXXHOH pame yCTaHOBIJIEHBI Tak
HazbIBaeMble (PYHKIIMOHAIbHBIE MOAYNIH. Kaskaplii Takol MOysIb MIpeICTaBiIsieT co0oi ammapar,
COCTOSIIIMIA M3 ONpEAETICHHOro Habopa 3JIEMEHTOB MMHEBMOABTOMATHKH, COOPAHHBIX HA OJHOU
mwiare (ocHoBaHuu). [IpucoeanHenne Mojaysiaell K pamMe BBIIOJHEHO C  IOMOIIBIO
MHOT'OKaHAJIbHBIX TTHEBMAaTHYECKHX Pa3beMOB JIBYX MOJAU(DUKAILUI: 3alMHUparomIUXCs BPYYHYIO
nepesl pacCThIKOBKOM (CHATHEM MONYJs) M HE3alMparouuxcsd.  3aluparollyuecs pa3beMbl
MPUMEHSIOT B TOM Cllydae, €cli IMpU 3aMEeHE Kakoro-audo MOIYNs Ha pe3epBHBIN OCTalbHbIE
MOJYJIA JIOJKHBI paboTaTh WIM €CIU HE JOMYCKAeTCs COeAMHEHHE ¢ aTMOoc(hepol OTAENbHBIX
MTHEBMAaTUYECKUX JIMHUH (HanmpuMmep, JTUHUN NepBUYHBIX TpeoOpa3oBaresneit). Hezanupatomuecs
pa3zbeMbl MPETYCMOTPEHBbI JJIsl TeX CIy4aeB, KOI/la CHATHE JII00Oro M3 MOAYJel Nenaer Bech
610k HepaboTocnocoOHBIM. KoJIoIKM MHEBMAaTHUECKUX Pa3beMOB 3aKPEIICHbI HA MOHTa)KHOU
pame.
Monynu B ¢yHKIHOHaNbHBIX Osiokax cuctembl «[{TEHTP» ycranoBneHsl B OJHOW TUIOCKOCTH,
qro  o0ecrneuynBaer CBOOOHBIN JOCTyIl K  MHOTOYHMCIICHHBIM OpPraHaM KOHTpPOJSA U
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HAacTpOWKU. Bce momynu onmHAKOBOI BBICOTHI

MoHTakHOH pamsbl. [lupuna momxyneit 70—350 mm.

V' usrm |
L...,.___._-J

(210 MM), COOTBETCTBYIOILEH BBICOTE OKHA

Puc. 5. CtpykrypHas cxema CHCTEMBI
mHEeBMOaBTOMAaTHKH «LleHTp»

B cucremax THEBMOABTOMAaTHKH
YIIPaBIISIOLIEe BO3JICHCTBUE Ha
peryaupyroiue OpraHsbl BBITOJIHAIOT
ITHEBMAaTHUYCCKHUEC HUCIIOJIHUTCIIbHBIC
MEXaHU3MBI.

HcnomauTenpHbIC MCEXaHU3MBbI

ITHEBMATUYECKUX PEryJIATOPOB [0 IIPUHLUILY
NeHCcTBUSL  JENATCS Ha  MeMOpaHHBIE U
[IOPILIHEBBIE.
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lNpakmuyeckas paboma Ne 12

8. OsHaKkomrieHue ¢ ycmpoucmeom U ripuHyurnom deticmeusi rnpubopos
Or1s1 UsMepeHus pacxoda

Hean padoTbl: 3yuuTh yCTPOMCTBO U MPUHITUIT ICUCTBUS TPHUOOPOB Il M3MEPEHUS pacxoa,
noaouparte AeMeHTHy 6azy CAY.

OTuer AOKEH CoNepKaTh:

1. Ha3BaHuE;

2. 1enb paboThI;

3. TUMBI M IPUHIUN TSHCTBUS IPUOOPOB /ISt U3MEPEHUS Pacxo/a .

B mpoMmbIIuIeHHOCTH y4eT pacxoa KUAKOCTEH, Imapa 1 ra3a BeayT C IIOMOIIBIO JABYX I'PYIIT IPHOOPOB:
PacxoJ0MEpOB, U3MEPSIOLINX PACcX0]] BELIECTBA, T. €. €r0 KOJIWYECTBO, IPOTEKaloIee 0 TPYOOIpOBOAY B
eIMHUIYY BPEMEHH, U CUCTYHKOB KOJMYECTBA, M3MEPSIOMINX CyMMapHBIH 00heM HJIM Maccy BEIecTBa,
MPOTEKAOIIETO 110 TPYyOOIpOBOIY.

YacTp pacxomoMepoB 000pyI0BaHa CYETHBIMU YCTPOWCTBAMH, CITY>KAIIMMH Kak JJIsl K3MEPEHHS Pacxoja,
TaKk W JUIS OMpeJesieHHsl CYMMapHOTO Pacxoja 3a ONpeAeieHHBIH MPOMEXYTOK BpeMeHH. HambGonee
IIMPOKO MPUMEHSIOT PacX0J0Mephl IIEPEMEHHOT0 U IOCTOSIHHOTO Tepernana. Pacxon BI3KHX JKUIKOCTEH,
HampUMep Mas3yTa, M3MEpSIOT YIbTPa3BYKOBBIMH pacxojoMepamu. OIHAKO OHU CIOXKHBI W JOPOTH,
MO3TOMY HMX TPUMEHSIOT CPaBHUTEIBHO peako. PacxomoMepbl, OCHOBaHHBIE Ha JPYTUX MPHHLUIAX
JeWCTBUS, TIOKA eIIe He TTOIYYMIN IIHPOKOTO PacTIPOCTPAHECHHUSL.

Pacxooomepul nepemennozo nepenaoa

[MpuHnun aeicTBUS PacxoJOMEpPOB IMEPEMEHHOTO Ieperaja OCHOBAaH Ha H3MEPEHHWH AaBICHUS TI0
nepernany, KOTOPbIH co31aeTcs B TPYOOIPOBOIE YCTAHOBICHHBIM BHYTPH HETO CY’KalOIIMM yCTPOHWCTBOM.
B cyeHHOM CeYeHUH YBEIMUMBAIOTCS CKOPOCTb, a CIIEA0BATENILHO, M KHHEMAaTHYECKask JHEPT s MMOTOKA,
YTO BBI3BIBACT YMCHBIICHHE €r0 TOTCHIUAILHONH 3Heprud. COOTBETCTBEHHO CTaTHYECKOE JaBJICHUE
MOTOKA TIOCIIE CYXKAIOIIETO YCTPOUCTBa OyJIeT MEHbIIIE, YeM Tepe]] HUM. Pa3HOCTh MEXAy CTaTHYECKHMHU
JABJICHUSIMU TIOTOKA, B3ATHIMH Ha HEKOTOPBIX PACCTOSHHSAX JIO M TOCJIE CYXAIOUIEro YCTPOWCTBA,
Ha3bIBACTCS nepenaoom 0aseHus.

[pocreiinias cxema U3MepeHUs: pacxoja 1Mo METOly MIepeMEHHOT0 Tiepenaja IaBieHus (puc.l) BKitovaeT
B ce0s cyxaromiee ycTpoicTBo (nmadparmy) 2, ycTaHOBIEHHOE B TpyOompoBone 1, coeqMHUTENbHBIC
TpyOKH 3 st 0TOOpa JaBJIEHUS 10 CYXKAIOIIEr0 YCTPOMCTBA M MOCIIE HETO M Iepeadr 3TOTO JaBICHUS K
U-o0Opasnomy manometpy 4. [lepenan nasnenus Ap Oynet Tem Oosbliie, 9eM 0OJbIle CKOPOCTh TOTOKA T.
e. ueM Oodbie pacxona. CrenoBarenbHo, epenaj JaBiIeHUs] Ha CYKaloIIeM YCTPOMCTBE SBISETCS MEpOi
pacxoja ®KHJIKOCTH, I'a3a WIK Mapa, NPOTEKAIONIUX Yepe3 TPYOOIPOBO/I.

K mocTomHCTBaM pacxog0MepoB NMEPEMEHHOT0 TIepernaga OTHOCUTCSI BO3MOXKHOCTD UCIIONB30BAHMS HX ITPU
pa3IMYHBIX TeMIlepaTypax M JaBICHHUSAX HM3MEpSeMOH Cpeibl, a K HEIOCTaTKaM — MOTeps IaBIICHUS
MOTOKA W OTHOCUTENIbHAS TPYJHOCTh TPOMBINUICHHOTO MPUMEHEHHS PAacXOJOMEpPOB TP MAaJIbIX
pacxofax.

Puc. 1. TlpuHimMnuanpHas cxemMa M3MEpEHHsI pacxoja Mo METOAy MEepeMEHHOro Iie-
penaza JaBJIeHHs:

1 — TpyGomnpoBox, 2 — cyxaroliee yCTpoicTBo (muadparma), 3 — COSTNHUTEIBHBIE
TpyOkH, 4—U -00pa3Hblii MaHOMETp

st usmepeHus pacxoja MO METOLy NEPEMEHHOro Iepenaja AaB-
JIEHUSI B KQYECTBE CYXAIOIIUX YCTPOMCTB IMPUMEHSIOT CTaHAAPTHBIE
nuadparMbl U COTIIIA, U3TOTOBJICHHBIE B COOTBETCTBHHU C TPEOOBAHMS-

MU CHEIHATbHBIX ITPaBHIL
PacxonomepHnas nuadparma mnpeacrariser coboil auck ¢ orBepctueM. Jnadparmbl OBIBAIOT
OeckamepHbie U KaMepHbie. heckamepnas nuadparma 2 (IOCT 26969—86) npeacrasiser co00H CTallb-
HOM JIMCK, MMEIONUI KOHIIEHTPHUYECKOE (CHMMETPUYHOE OCH) OTBEPCTHUE C OCTPOM KPOMKOI CO CTOPOHBI
BXOJIa TMOTOKa ¥ KOHUYECKYI0 YacTh CO CTOPOHBI BbIXoja. ToniuHa qucKka He JoibkHa mpesbimats 0,05
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BHYTPEHHETO JuaMeTpa TpyborpoBona. beckamepHple auadparMpl NPUMEHSIOT B TPYOOIPOBOAAX
nuaMetpoM Oosee 400 mm. OTOOp HaBiieHHsI MPOM3BOIUTCS HETOCPEICTBEHHO mepen AuadparMoi u
mocje Hee Mo XOIy MoToka B TpybompoBoae. Ilpu 3ToM oTOOpHOE yCTpOHCTBO, YCTaHOBIEHHOE TEpen
nmuadparMoii, 0003HaYaIOT 3HAKOM « + », a pacIloNIOKEHHOE 3a THaPparMoit — 3HAKOM «—».

Kameprnas muadparma (puc. 2) (F'OCT 26969—86) cocrout u3 aucka 1 u IByX KOJIBLEBBIX Kamep 2 U 3
Ui oTOOpa maBieHHs A0 auadparMel U nocie Hee. KaMepbl COCAMHSIOTCS ¢ BHYTPEHHUM IMPOCTPaH-
CTBOM TpyOOIlpOBOAa dUepe3 KOoNblleoOpa3Hble Imenn A u b, pacroiiokeHHBIE HEMOCPEICTBEHHO Y
TOPIIOBOM TOBEpPXHOCTH muadparmel. Takum oOpazom, oTOOp maBiIeHUS B KaMEpHBIX AuadparmMax
MPOU3BOJUTCS IO NEPUMETPY TpyOOmpoBoAa sl M3MEPEHUsl CpeqHero AaBieHust B TpyOomposoge. K
KaMepaM MPUCOSANHSIIOT TPYOKH 5 u 6, mepearomiye nepenas JaBieHus oT AuadparM K 1udMaHoMeTpy.

Puc. 2. Kamepnas nnadparma:
1 — nuck, 2, 3 — xonblieBble kKamepsl, 4, 7 — ¢umaHupl, 5, 6 — coeTUHHUTENBHBIC
TpyOKH, B —IPOKIAAKA, 9 — OGONTHI

R Puc. 3. PacxomomepHoe coruio

KamepHsie muadparmel IpuMEHSIOT B TpyOONPOBOIaX C BHYTPEHHUM JUAMETPOM
ot 50 1o 400 mMm. /Inadparmy u KoIbIeBbIe KaMEphl H3TOTOBISIOT U3 MaTepHAJIOB,
YCTOMYMBBIX K JIJIUTEIbHBIM BO3EHCTBUIM U3MEPsAEMON cpelibl. Hallle BCero Juck
JIeNIaloT M3 Hep)KaBerolleH, a Kamepbl — U3 yraepoauctoil ctanmu. K xauecTBy
MEXaHUYECKOH OOpabOTKM ITOBEPXHOCTEH KaMepHBIX auadparM U JIpyrux
CYXKaIOUIMX YCTPOWCTB MPEIbSIBIAIOT TOBBIIIEHHBIE TpeboBaHusi. OTBepcTHe
JMCKa CO CTOPOHBI BXO/a TMOTOKa LWJIMHAPUYECKOe Ha JiuHe Mo ocu He 6omnee 0,02 BHyTpeHHETO
nuaMeTpa TpyOompoBoza, a Jajiee pacTOYeHO Ha KOHyc moj yriioMm 45° y Beixonma moroka. Kpomka
OTBEPCTHUsl JUCKAa y BXOJa IMOTOKAa OcTpas, 0e3 3aKpyrjieHui, BMATHH M 3ayCEHLEB. YIOJ MEXIY
TOPIIOBOW MOBEPXHOCTHIO JrayparMbl ¥ MUIMHIPUIECKOM YacThio OTBepcTHs 90°.

KamepHeie nuadparmpl ycTaHaBIMBalOT Ha NPSAMOJIMHEHHBIX y4dacTKax TPYOONPOBOAOB MEXIY ABYMs
¢bnaamamu 4 u 7, craruBaeMbiMH  Oontamu 9. J[ng yIUTOTHEHWs COeNWHEHHS MEXAy (IaHmaMd u
KOJIBLICBBIMU KaMepaMH, a TaKKe MEXIy KaMepaMd W JUCKOM CTaBsT Mpokianku 8. Matepman amns
MIPOKJIQZOK BEIOUPAIOT B 3aBUCUMOCTH OT XMMHYECKUX CBOIMCTB U JaBIICHUS H3MEPSAEMOM CpeJIbl.
PacxomomepHoe conno (puc. 3) COCTOMT U3 IUIABHO CY’KAaloOLIEHCs YacTH Ha BXOJE U
HWIMHIPUYECKOW — Ha BbIxoge. KpoMka IMIMHApUYECKOW wacTH ocTpas, 0e3 ¢acok, 3aKpyriieHHUH U
3aycenneB. Ouepranue NMPOQUILHOTO OTBEPCTHSI COILIA TOJO00HO OYEPTAHUIO CTPYU INPH BXOJE €€ B
CyXalollee yCTpOMCTBO, IIO3TOMY B HEM 00pa3yeTcsl 3HAYMTEIIbHO MEHbLIE 3aBUXPEHUH, MPUBOIAIINX K
0e3B0O3BpaTHOI ToTepe NaBiieHHs NOTOKa, 4yeM B aumadparme. Kpome Toro, corma Oonee CTOMKH K
WCTUPAHUIO M MEHee MOJABEP)KEHBI 3arps3HeHnio. Ho m3-3a CiIOKHOCTH M3TOTOBJICHHUS MUX HMPHUMEHSIOT
penko.

HaBnenne oTOMparOT 10 Hayaja CYKeHHUS IIOTOKa U B Havajle HWIMHAPHUYECKON yacTu coria. Ha pucynke
MOKa3aHbl JBa BapuaHTa OTOOpa IAaBIIEHUS dYepe3 KOJBIEBhIE KaMephl (BBEpXYy) M Uepe3 OTAEIbHBbIE
OTBEPCTHS HETIOCPEICTBEHHO Y CY)KAIOIIETO YCTPOUCTBA (BHHU3Y).

Hupmanomempuor. 1lpuOopbl, M3MEpPSIONIME pacxXo]l BEIIECTBAa M0 NPHHLUILY Iepenaaa AaBiIeHUH Ha
CyalolleM YCTPOHCTBE M OTIpaJyWpOBaHHbIC B €IUHMIAX PACX0Jla, Ha3bIBAIOTCs AudQepeHIrnanTbHbIMHI
maHomeTrpamu — pacxogomepamu (I'OCT 18140—=84). Ilo mpuHImMIy JIeiCTBHA M KOHCTPYKIHH
muddepenuanbapie MaHOMETPBl  (AM(QMAHOMETpPBI) TMOAPA3ACIAIOT HAa TPU TPYHNBL MNpPY>KUHHBIE,
YKUJIKOCTHBIE U KOMIIEHCALMOHHBIE.

IIpyxuuubie nudmManoMmeTpsl. llepenan maBieHHs B HUX HU3MEpAETCS IO IEPEMEILEHHIO
YIIPYTOTo 3JIeMEeHTa — NPYXUHBIL. K MpyXKHHHBIM, B 4aCTHOCTH, OTHOCATCS MeMOpaHHbIE TU(GMaHOMETPHI.
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M3mepurensHOE yCTPONCTBO — TIpeodpazoBaTenb audmanomerpa (puc.4) — COCTOWT U3 ABYX KPYTJIBIX
KphImeKk 1 u 2, Mexay KOTOphIMU 3axaThl OonTamu 10 1Be BOJTHHUCTHIC METAJUIMICCKUE MeMOpaHbl 4 u 12
U PacIONOKCHHAS MEX/Ty HUMU MeTajuindeckas moayika 11.

Puc. 4. IIpeobpazoBatens MeMOpaHHOTO qrMaHOMETpA:

1,2 — xpemoxu. 3, 8 — TpyoOkw, 4, 12 — meMOpaHbl, 5 — pasaenurensHas
TpyOKa, 6 — TUTyHXep, 7 — WHIYKIMOHHAs KaTymka, 9 — xamwunip, 10 —
60uThl, 11— MeTanMdecKas ImoIyIKa

B noaymike ycTpoeH psill CKBO3HBIX BEPTHKAJIBHBIX OTBEPCTHH
¥ OJHO TOPH3OHTAJIbHOE (pagWallbHOE) C BHASHHBIM B HETO
kamusipoM 9. PanmanbHoe oTBepeTHE COOOIMIACTCS C YacThIO
BEePTUKANBHBIX.  [IpOCTpaHCTBO  MEXIy  MOAYIIKOH U
MeMOpaHaMH 3alOJNHSIOT AMCTHUIMPOBAHHON BOJOH dYepes
KaIllWUISIP, KOTOPBIM 3aTeM Hale)KHO 3aI1auBaloT.

JaBieHue OT CyXalolero ycTpoilcTBa MNOIBOIUTCS Uepes
3aMopHble BEHTHJIM (Ha PUCYHKE HE IMOKa3aHbl) U TPYOKH BO
BHEIIHHE KaMmepbl MeMOpaH: OoJbpliiee AaBleHHE p; —Uepes
TDTIOCOBYIO TPYOKY 3 IO/ HIKHIOI MeMOpaHy, a MEHBIIIee p, — Yepe3 MUHYCOBYIO TpyOKy 8 Ha BEpXHIOO
MemOpany. Ilox neiicTBMeM pa3HOCTH [aBICHHWH HIDKHSISI MemOpana 12 cTpeMuTcss NpPHKaThCs K
MOJYIIKE; MPU 3TOM JKHUIKOCTb, HAXOMAALIAACS HAJ HIDKHEW MEMOpaHOH, 4epe3 OTBEPCTHs B MOMYIIKE
NepeTeKaeT Mo/ BEPXHIOI MeMOpaHy, iepeMenias ee BBEpX.

C BepxHeil MmeMOpaHOl 4 cBs3aH IUTYH)KEp 6, pacroJIOKEHHBIH BHYTPH pa3lelUTeIbHON TpyOKu 5, Ha
KOTOPO# 3aKperyieHa WHIYKIMOHHAS KaTyllka 7 ¢ TpeMmsi oOMOTKaMH: OJHOW MEPBUYHOM W JABYMSI
BTOpUYHBIMH. Takast ke MHIYKIMOHHAS KaTyIIKa HAXOAUTCS BO BTOPUYHOM Ipubdope.

{123
=44+ Z 'L &‘—““" ——=1 Puc. 5. Cxema IUCTaHIIMOHHOW Iepefadyd OT 3JIEKTPUUYECKOTO
- ; | npeobpazoBarens (/) aupmMaHoMeTpa  Ha  ABTOMATHYECKHUI
= _; : muddepeHraIbHO-TpaHCHOpMaTOPHBI BTOPUYHBIH TpuOop (//):
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Hff_y‘!.; 1,3 — mepBu4Has W BTOpHYHAs OOMOTKH, 2,9 — TUTyHXKepbHl, 4 —
YCUIIUTENb, 5 — 3JEeKTPOJBHUIaTeb, 6 — PEAyKTOp, 7 — KyJIadoK-
nekano, 8 — crpenka; e; u €y- DJIC B CeKuAx BTOPHYHONH OOMOTKH
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OO6e KaTymku coeMHEHBI MEXIy co00i U paboTaroT 1Mo
muddepeHnranpHO-TpaHchopMaTOpHOl cxeme (puc. 5).
JIBe cexnmu BTOpUYHON OOMOTKH 3 mpeoOpas3oBatelns / COSAUHEHbI MEXIy CO00i TakuMm 00pa3om, 4To
HaBoguMble B HUX DJIC oT mepBH4HOW OOMOTKM | HampaBieHbl HaBCTpeuy JApYr Apyry. Beumy storo
Pe3yJIbTUPYIOIIEE HANPsDKEHHE U; Ha 3aKMMax BTOPUYHON 00MOTKM Oyzaer paBHO pasHoctu D/1C, HaBe-
JICHHBIX B €€ CEKLHUX.

[lpr cHUMMETPUYHOM pACTIONIOKEHHHU TUTYHXKepa 2 npeoOpa3oBareisi OTHOCUTEIBHO CEKIUi BTOPHYHOMN
OOMOTKM HampsbkeHue U; Oyner paBHO Hymo. [lepemerieHue IuiyHkepa 2, BbI3BAHHOE W3MEHEHHEM
U3MepsAeMOl BEJIIMUMHBI (Pacxoja), MPUBOAUT K ToMy, uTto DJIC cekunu, B KOTOPYIO BXOIUT ILTYHXKED,
yBenuuuBaercs, a 9JC cekunu, U3 KOTOPOH BBIXOAUT IUTYHXKEP, yMeHblnaeTcs. Ha 3axumax BTOpUYHOM
OOMOTKH TOSIBIISIETCSL HANPsHKEHUE, TPOIIOPIIMOHATIBHOE TIepeMeNIeHUI0 TuTyHkepa. CeKIMu BTOPHUYHON
O0OMOTKHM BTOPUYHOTO IpHOOpa // BKIIOYEHBI TaK K€, Kak B mpeoOpas3oBarene /, U pe3yIbTHPYOIIee
HanpsDKEHUE U, Ha 3aKMMax BTOPUYHOIM 00MOTKH OyzaeT paBHo pasHoctu D/IC B ee cekuusx.

O6MoTkH TIpeoOpa3zoBaTensi / COEJAMHEHBI C aHAJIOTMYHBIMH OOMOTKaMH BTOpUYHOTO Tipubopa //. Ilpu
3TOM UX TIEPBUYHBIE OOMOTKH COEJMHEHBI MOCIIEI0BATENBHO, 2 BTOPUYHBIE OOMOTKH BKITFOYEHBI TaK, YTO
MoJIaBacMoe OT HUX Ha 3JIEKTPOHHBIH YCHIHUTENb 4 HanpsokeHne AU Oy/IeT paBHO Pa3HOCTH HANPSHKCHUH
U, “ Uo.

OT DIEKTPOHHOTO YCHUJIMTENS TMTACTCS PEBEPCHUBHBIN AJIEKTPOABHUIATENb S, KOTOPBIH, IOTYYHB
HampsDKeHUEe uepe3 peAaykrop 6, moBopauuBaeT MNPOQPHIUPOBAHHBIA KyJIadoK-JeKalo 7, a Takke
nepeMernaer CcTpenky 8 BropuuHoro mnpubopa. OIHOBPEMEHHO JIeKallo IepeMelnaer Iuyrxep 9
BTOPUYHOTO MpuOOpa [0 TeX MOp, MOKa OH HE MPHUMET OJMHAKOBOTO TOJNOKEHHS C IUIYHXKEpOM 2
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npeoOpazoBareis. ITO IPUBEAET K NCUC3HOBECHUIO HAMIPSHKEHUS MEXKIYy 0OMOTKaMH KaTyIIeK Ipeodpas3o-
BaTelsl U BTOPUYHOIO NMPHOOpa M OCTaHOBKE ABHraTens. [1o MonokeHHIo CTpeNKy Ha MIKajie BTOPHYHOTO
npubopa MOKHO OMpeNeNuTh 3HAuYeHHE pacxola B JaHHBIA MOMEHT. Takum o0pa3oM, KaxIoMmy
MOJIOKEHUIO TUTyHXKepa TMpeoOpa3oBaTens TEpBUYHOTO MpuOOpa, OmpeAenseMoMy 3HAYeHHEM
U3MEPSIEMOIl BEJIMYHMHBI, COOTBETCTBYET OIpPEICIICHHOE MON0KEHHE TUTYH)Kepa BTOPUYHOTO Mpubopa, a
CIIEOBATEIbHO, U MOJIOKEHHUE CTPEIIKU OTHOCHTENIFHO IIKAJIbl BTOPUYHOTO pHOOopa.
Kunkoctaeie nupmManHomMmeTpsl. llepenan nmaBieHuss B HAX  HM3MEPSIETCS, CTOJIOOM SKHIKOCTH,
YpaBHOBEIMBAOINM Tepenaa. K >KHIKOCTHBIM OTHOCSTCS TpyOHBIE, IMOIUIABKOBHIE, KOJOKOJIBHBIE U
KOJIbLIEBbIE TH(HMAHOMETPEI
Tpyoneim  mHazwpBaeTcsi U-00pasHblii  mudMaHoMeTp, B  KOTOPOM  TIOKa3aHHA  OTCUMTHIBAIOT
HEMOCPEJICTBEHHO IO Pa3HOCTH YPOBHEW PTYTH WIIM BOJBI B JBYX COOOIIAIOIINXCA KOJEHAX CTEKIISTHHOM
TPYOKH.
Tonnasxoewiii nudpmanomerp (puc. 6) BbImosHEH 1o npuHIumy U-00pa3HOro u3 ABYX COCOUHUTEIBHBIX
TpyOOK 2 W 4, KOTOpBIE TPEACTABISIOT cOOOW COOOMIAIONIUICS COCY/, 3alONHEHHBIA JXUIKOCThIO. B
KadecTBe paboueil >KUAKOCTH 4Yalle BCEro HWCIOJb3YIOT PTYyTh. B mmrocoBoit kamepe 8, kK KOTOpoi
MOJBOIUTCS OoMblliee AaBJICHWE, Ha MOBEPXHOCTH PTYTH IUIaBAaeT CTAIBHOW MOIJIABOK 3, CBS3aHHBIN
MapHUPHO-PHIYKHON TIepeiauell ¢ MOKa3bIBAIONINM ycTpoicTBOM mpubopa. Cocya, K  KOTOpOMY
MTOIBOANTCS MEHbIIIee JaBlieHNe, HAa3bIBAaeTCsI MUHYCOBBIM. [lon feiicTBrueM pa3sHOCTH JaBICHWH p; U Pa
PTYTh TIEpeTeKaeT U3 IJIIOCOBOTO COCY/a B MUHYCOBBIH. OJJHOBPEMEHHO C U3MEHEHHUEM YPOBHS PTYTH Tie-
pemeniaercs normaaBok. [lepeMerieHus ero nepegarTces MOCPEACTBOM pbluara 5 u ocu 7 MOKa3bIBAIOIIEMY
WM 3alHChIBAIONIeMy YCTpoHcTBYy. OcCh BBIXOAWT W3 KaMephl dYepe3 VIUIOTHUTENBHYI My(Ty.
MaxkcuManbHBIH X0/ MOIJIaBKa B IUTFOCOBOM COCYJ€ HEBEIHMK M IJIsl BCeX AU(MAHOMETPOB MOCTOSHHBIN
(30,5 mm). OObeM pTyTH, MEpPETEKAIONIC B MHUHYCOBBIA COCYIl M3 ILIIOCOBOIO, BCErJa OCTAeTCs
MOCTOSTHHBIM, a TaK KaK MaKCHUMAalIbHbIE PAa3HOCTH JaBJieHHA (Tieperaipl) OBIBAIOT Pa3NUYHBIMH, TO
MUHYCOBBIA COCYA MJIsl KaXAOro mNpuOopa TOAOHMPAaOT B COOTBETCTBHHM C PACUETHBIM IMEperaioM
napieHus. Uem OoJibllle MaKCUMAJIBHBIN MEpenaj] NaBJICHUS, TEM MEHBIIC JO/DKCH OBITh TUAMETP MH-
HYCOBOTO COCYJ]a I COOTBETCTBEHHO OOITBIIIE €ro JITHHA.

LI

puc. 6. [TormaBKoOBBIH TUPMaHOMETP:
1, 8 — wmumHycoBas M TIuIOCOBas (INOIUIAaBKOBBIE) Kamepel, 2, 4 —
COCIIMHUTEIbHBIC TPYOKH, 3 — MOMIaBOK, 5 — pbluar, 6 — mikaia, 7 - och

B KOJIOKOJIbBHOM nudmanomerpe (puc. 7) 4yBCTBUTEIHHBIM
3JIEMEHTOM SIBIISIETCS KOJIOKON 4, TOABEIIEHHBIH Ha IOCTOSHHO
pacTSHyTOM BHMHTOBOM NpyxuHE 3 W IuiaBaromuid B cocyne 10,
3aMOJIHEHHOM KHJIKOCThIO (0OBIYHO TPaHC(HOPMATOPHBIM MACIOM).
Bonbiiee naBnenue p; MoABOAAT Yepe3 UMIYIBCHYIO TpyOKy 12 B
MIPOCTPAHCTBO 0] KOJIOKOJIOM, MEHBIIIEE Py — Yepe3 UMITYIbCHYIO
TpyOKy 11 B IpocTpaHCTBO HaJ KOJIOKOJIOM.

ITox neiicTBueM m3MepsieMol pasHOCTH (Tieperana) MaBiICHUH KOJIOKOJ HAYMHAET MEPEMEIaThcs BBEPX
JI0 TEX MOp, MOKa BHITAIKUBAIOILAS CHJIa, CO3/AaBacMast IaBICHUEM P1, HE YPaBHOBECUTCS JaBIICHHEM Py U
BECOM €aMOro KoJyiokona. B aTom npubope BbIcOTa nepeMelieHus KoJI0K0JIa MPONOpLUUOHAIbHA PA3HOCTH
JABJICHNH, a CIeJ0BaTeNIbHO, M SABISETCS Mepoi pacxona. C KOJOKOJIOM JKECTKO CBS3aH IUTYHXXep 5
muddepeHnnanbHo-TpancopmaropHoro npeodpasosarenst 8. [locieaHuii MO aHAJIOIMH C OIMMCAHHBIM
Bhlie TudQepeHnnansHO-TpaHchopMaTopHbIM Npeodpa3oBaTesieM MeMOpaHHOTO AupMaHoMeTpa (CM.
puc. 4) mpeoOpa3yeT TMepeMelieHre TUTyHKepa B MPOITOPITHOHATBHBINA CHUTHAJ, MepeaBacMblii Ha BTO-
PHUYHBIN SIEKTPUIECKUI PHOOD.

KoMnencauumonusie nu¢pmManoMmeTpsl. [IpuHnmn aedcTBUS MX OCHOBHOTO OJ0Ka — ITHEBMO-
WIN 3JIEKTPOCUIIOBOTO NpeoOpazoBaTeis— OCHOBAaH Ha CHJIOBOW KOMIICHCAIIMM YCWIIWS, Pa3BUBAEMOIO
VOPYTMMH  YyBCTBUTEIBHBIMHU  JJIEMEHTAMH (COOTBETCTBEHHO CHIb(OHAMH WIH MeMOpaHamu)
W3MEPHUTETHHOTO OJIOKA.

KommneHcanmonnsle  audMaHOMETpbl — MpeAHA3HAuY€Hbl Ui HENpephIBHOIO  MpeoOpa3oBaHus
KOHTPOJIUPYEMOTO WJIM PEryJIMpyeMoro Iepenana IaBjieHHs B IPONOPLHMOHAIBHBIN NHEBMATH4ECKUI
(mudpmanomerpsl JACIT u JIM-I1) unu snextpudeckuit (audmanomerpbl JIMOP) curHaiisl JUCTaHIIMOHHON
nepesayl U UCIOJIb3YIOTCS B KOMIUIEKTE ¢ BTOPMYHBIMH MPUOOpaMU U PeryisiTopaMu, pabOTaroIMU OT
MTHEBMATUYECKOTO MU 3ekTpudeckoro curnana. Jupmanomerpst JCII u AM-I1 mupoko npuMeHSIOT Ha
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HNPEANPUSTUAX XUMHUYECKOW M JAPYTHMX OTpaciell NPOMBIIUIEHHOCTH C B3PBIBO- U II0KapOOIACHBIMHU
cpenamu, a quMaHomeTpsl [IMD — Ha IpeANpUATHIX C HOPMAJILHOM OKpY’KaloIied cpeoi.

A l g4 ’ Puc. 7. KonokomnbHsrii audpmanometp JIKO:
1, 9—npobku, 2 — raiika, 3 — BUHTOBas NpyxuHa, 4 — Koiokon, 5 —
15 wiyHxkep, 6 — Tma30k ypoBHs, 7 — BHHTOBOIl appertup, 8 —

npeobpazosarens, 10 — cocyn, 11, 12 — nmmynscHble TpyOKH, 13 — ypas-
HUTENBHBIN BeHTWIB, 14, 15 — 3amopHbIe BeHTIIN

B kauecTBe mnpumepa pacCMOTPUM YCTPOMCTBO U IMPUHLIMII
neiictBust  nupmanomerpoB JCIT (I'OCT 22521—S85E) u
IMBDP (I'OCT 22520— 85E) ¢ BBIXOAHBIM YCTPOWCTBOM
JIUCTaHIIMOHHOM TIepeaaydm.

Jugmanomemp  JICII (puc. 8, a). UYUyBCTBUTECIHLHBIMHU
3IIEMEHTaMU U3MEPUTEIHLHOTO OJ0Ka SBISIFOTCS CHIBGOHBI 12,
OJIHMM KOHIIOM JKE€CTKO CBSI3aHHbIE C OCHOBaHHMEM phlyara 8, a
JIPyTMM KOHIIOM — c kianmaHamu 11. BHYTpeHHSS TMOJOCTh
YyBCTBUTEIHHBIX 3JIEMEHTOB 3aroJiHeHa
KPEMHUHOPraHUYECKON KUAKOCTBIO WM AUCTHIUIMPOBAHHOM
BOJOW B 3aBUCHMMOCTH OT TEMIIEPAaTypbl OKPYKAIOIIEro
Bo3ayxa. KoHCTpykiMs BbIBOJAa pbluara 8 oOecreurBacT emy
BO3MOXKHOCTb IIOBOPOTa BMECTE C TpaBepcoil 14 OTHOCUTENBHO €r0 OCH, YTO MO3BOJISICT U3MEHSTh BIUSHUC
pabodero N30BITOYHOTO JaBICHHUS Ha BRIXOTHON CHTHAJ IpUOOopa.

[Ipy wu3MeHEHUM H3MeEpSIEeMOro Imepemnaga IaBJICHUS MPOMCXOOUT HE3HAYUTENBbHOE MepeMelIeHue
PBIYAKHOM CHCTEMBI M CBS3aHHOM ¢ HEl 3aCJIOHKH 2 WHAMKATOpa PaccorjiacoBaHUs (3aCJIOHKA KECTKO
cBsi3aHa ¢ T-oOpa3HbIM pbrdarom 5). BO3HUKIIMI Ha WHAMKATOPE CHIHAI pPAcCOTJIaCOBaHUS depe3
MHEeBMaTHYeCKUi ycuiautenb 1 mocTtymaer B cuib(oH OOpaTHOW CBA3M M OAHOBPEMEHHO B JIMHUIO
JUCTAaHIIMOHHOW Nepefadyn. 3Ha4eHHe 3TOr0 CUTHala MpsIMO MPOMOPIIMOHANIBHO U3MEpPSIEMOMY Tepenany
JTaBJICHHUS.

Hugpmanomemp JIMOP (puc. 8, 6). UyBCTBUTEIBHBIM 3JIEMEHTOM H3MeEpsieMOro OJOKa SBIseTCS
MeMOpaHHBIH y3enm 15, cBs3aHHBI ¢ TpaBepcoil 14 um uepe3 Hee C phlYaraMH 3JIEKTPOCHIOBOTO
npeoOpazoBatelisi. Y CHUINTENb IIUTACTCS OT CETH NEepeMEeHHOro Toka HampsbkeHueM 220 B, wactortoii 50
I'm m BBImAaeT BBIXOAHON curHan moctossHHOro Toka 0—35 wmm 0—20 MA. TlpenenpsHOMY HOMUHAIBHOMY
nepenaay U3MepsIeMoro JaBJIeHHs] COOTBETCTBYET BepXHee NMpeAeIbHOe 3HaU€HHE BBIXOJHOro curuaia (5
i 20 MA).

M3meHeHue Tiepenaja AaBieHus peoOdpa3yercs Ha YyBCTBUTEIILHOM dieMeHTe (MeMOpaHHOM y3ie 15) B
MPONOPLUOHANBHOE YCHIINE, KOTOPOE aBTOMATUYECKH YPAaBHOBEIINBACTCS YCHIIMEM, Pa3BUBAEMbIM B CH-
noBOoM ycTpoictBe 16 oOpaTHO# cBsi3u. Ycuime, ¢ KOTOPHIM H3MEPHUTENBHBIA OJIOK BO3/IEHCTBYET Ha
npeoOpa3oBaTelb, CO3/aeT MOMEHT, BBI3BIBAIONINIA HE3HAUYMTEIBHOE TIepeMelleHue PhIYaKHOW CHCTEMBI
MEepeaaTOYHOr0 MEXaHu3Ma U CBA3aHHOro ¢ pbryaroMm 19 ¢mnaxkka 18 mHmukatopa  paccorjacoBaHusl.
Bo3HuKIIME  Ha WMHAMKATOpE  CUTHAJI PACCOTIIAaCOBAHUsS IMpeoOpa3yeTcs yCHIIHMTENeM / B BBIXOJIHON
CUTHAJl TIOCTOSHHOTO TOKa, KOTOPBIM IMOCTYMaeT B CHIIOBOE YCTpoWcTBO 16 oOpaTHO# cBs3u U
OJHOBPEMEHHO B JIMHHIO AMCTAHLMOHHOW Tepelaud, SBJSSICh BBIXOJHBIM CHUTHAJIOM JTU(PMaHOMETA.
3HaueHue 3TOro CUrHaja MpsiMo MPONOPLUOHANBHO Nepenary JaBlIeHNUs.

Puc. 8. [Mpuanumuansabie cxemsl qudmanomerpos JICIT (a) u AMOP (6):

Sy

1— ycwmrens, 2 —
3aCcJI0HKa, 3 — COIUIo, 4,
9, 12 — cunedonsL 5, 6,
8 — pbwarm, 7 —
Ipy>XAHA KOppeKTopa
Hyns, 10—muHycoBast u
IUTIIOCOBas Kamepsl, 11 —

EURI - N <+

” S,
208 | v
soru T1

- - 8 KJIallaHbl, 13 —
; h U3MEPHUTENbHBIN 00K, 14
E 'E 3 sumino dooman- 16 . — 6TpaBepsa, 1516—
i ety crnonoe yerpoiicrao, 17
i oty ’

i 1

61

N

)




— uHAuKarop, 18 — ¢uaxkok, 19 — peraar

Takum 00pazom, paboTa KOMIEHCATMOHHBIX TU(PMAHOMETPOB MPOUCXOJUT MPAKTUIECKH 0€3 OIIyTHUMBIX
MEpEeMEeNIeHI KaK B HM3MEpPUTENIFHOM OJIOKE, TaK W B MEXaHM3ME IHEBMO- WM DJIEKTPOCHIOBBIX
npeoOpa3oBarencii. BBIXOmMHON NIHEBMAaTHYCCKANA WM DJICKTPUUYCCKHH CHUTHAI B JOTHUX MPHOOpax
o0pasyeTcst TOJIBKO 32 CUET KOMIICHCAIIUH YCHIIUI, BOSHUKAIOIINX B U3MEPUTEIHLHOM OJIOKE H B CHIIOBOM
ycTpoiicTBe 0OpatHOii cBs3u. [loaTomy Takue mupMaHOMETPHI MOTYUIN Ha3BaHHE KOMIIEHCAIIMOHHBIX.
Pacxodomepvr nocmosnnozo nepenaa
JeiicTBUe pacxogoMepoB IOCTOSHHOIO TMEpenaja OCHOBAHO Ha HW3MEPEHMH pacxofa C TOMOIUIBI0
MOIJIaBKA, IEePEeMEIaoIerocs BHYTPU KOHHYECKOW TPYOKM MOJ JEHCTBUEM BHITAIKHBAIOLIETO
TABJICHUS )KUIKOCTH WM Ta3a, MOAaBaeMbIX CHU3Y. OTAETHFHOrO CyKaIOIIer0 YCTPOMCTBA TaKue TPHUOOPHI
He uMeroT. Hanbombiee pacnpocTpaneHue NOIyqYriId PacXxog0MephI-pOTaMETPEIL.
Poramerprr (I'OCT 13045—=81) BBIIyCKAIOT JUIsi MECTHOTO M3MEpEHMs pacxoja 0e3 JUCTaHIIMOHHOW
repeiayn MoKa3aHUi, C DIEKTPUIECKON MTUCTAaHIIMOHHOW Tiepenadyeil oKa3aHui 0e3 MECTHOW IIIKaJbl B C
[MHEBMATUYECKOM TUCTAHIIMOHHON Nepenayeil 1 MECTHOU IIKaIoM MOKa3aHUM.
OCHOBHBIE JJOCTOMHCTBA POTaMETPOB — TPOCTOTa KOHCTPYKIIMH, BO3MOYKHOCTH H3MEPEHMS MAaJIbIX
pacxoaos, 3HAYUTEIILHBIN JAuana3oH U3MEpCHHA, BO3MOXHOCTbL UBMEPCHUA pacxoJa arpC€CCUBHBIX CPCI;
HEJOCTaTKH — OOJbIIas YyBCTBUTEIBHOCTh K TEMIIEPATypHOMY H3MEHEHHUIO BS3KOCTH (OCOOCHHO MpHU
HU3MCPCHUU MaJlbIX
pacxozos),
HEBO3MOXKHOCTh
W3MEpEeHHsT  pacxojia
3arps3HCHHBIX
JKUJKOCTEH u
JKUJIKOCTEH, 3
KOTOPBIX BbIINIaJar0T
OCaJIKH.

i
l"‘ P
T Y

-

L
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Puc. 9. PorameTphbl 11 MECTHOTO M3MEPEHUS TTOKa3aHUH (a) ¥ ¢ 3JIEKTPHUYECKOI TUCTAaHIIMOHHOH nepeaadel mokaszanui (0):
1 — TpyOka. 2 — mOIIIaBOK, 3 — mIKana, 4 — KojibleBas auadparma, 5 — WHIYKIMOHHAsS KaTylika, 6 — CepaeyHHK. [ —
paznenurenbHas TpyOa, 8, 9 — BBIXOJHOE M BXOJJHOE OTBEPCTHS 3a30pa.

PaccMoTpuM  yCcTpONCTBO M IPUHIMIT JEHCTBUS POTAMETPOB JJIsi MECTHOT'O U3MEPEHUS MMOKa3aHU U

C DJIEKTPUUYECKON NUCTAHIIMOHHOM Mepeaauei moKa3aHuu.

Pomamemp 0nst mecmnozo uszmepenusi noxkazanuil (puc. 9, a) COCTOUT U3 BEPTUKAIHHON CTEKISTHHOW WITH

METAJJINYEeCKON TpYyOKH 1, KOHHUECKH PaCIIUpPSIOIIEHCS KBEpXY, BHYTPH KOTOPOH IO BCEH ee UIMHE

CBOOOJTHO TepeMeInaeTces NomiaBok 2. HukHss 9acTh MOTUIaBKa KOHUYEeCKOH (hOpMBI.

[Ipunnun peiicTBUS poTaMeTpa COCTOMT B cieayiomeM. [IoTok wu3MepsieMoll >KUIKOCTH WM Trasa,

nepeMeInasch BHYTPU TPYOKH CHH3Y BBEpX, NMOJHHMAeT IOIUIABOK. Ero mombeM BBI3BaH TEM, YTO B
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KOJIBIIEBOM 3a30pe MEXAY MOIUIaBKOM M CTEHKOH TpyOku oOpa3yercss mTepemnaj JaBICHHS, KOTOPBIHA
3aBHUCHUT OT CKOPOCTH JABIXCHHUS ITOTOKA M OT pa3MepoB 3a3opa. [Ipu 3ToM aBieHHe HA MOIIABOK CHU3Y
ObIBaeT OOJIBIIIE, YEM CBEPXY.

[Ipu 5TOM HaBiIeHNE HA MOMIIABOK CHHU3Y OBIBAET OOJIBINE, €M CBEPXY.

Bo Bpemsi mogbeMa MoIiaBKa KOJNBLEBOW 3a30p YBEIMYMBACTCS, TaKk KaKk TPyOKa BHYTPH KOHYCHOM
¢dopmbl, a mepenan AaBieHus ymeHblnaeTca. [lo mepe moapema momnaBka Ha Hero OyneT HEHCTBOBATbH
CHHU3Y BCE MEHBIIAs U MEHbBINAs CHJIa, OCTAHOBUTCS OH Ha TOM YPOBHE B TpyOKe, IMPH KOTOPOM €ro Macca
OyZer ypaBHOBEIIEHA TeEpenazoM IaBieHus. BpicoTa momgbeMa TOIDIaBKa 3aBHCHUT OT pacxoja: 4eM
OonblIe pacxoi, TEM BhILIEC MOJHUMAETCd MOIUIAaBOK. Pacxol ompeAessitoT Mo MOJOKEHHIO MOIUIaBKa
OTHOCHTEITLHO IKAJIBI 3, HAHECEHHOW Ha CTEHKE CTEKIISTHHOM TPYOKH.

Takve porameTpsl TpeAHa3HA4YeHBl I YCTAHOBKH B BEPTHUKAIBHBIX y4JacTKaxX TPYOOIPOBOAOB IPHU
MOTOKE CHU3Y BBEPX U pacCUUTaHbl Ha padoyee naBnenue 1o 0,6 Mlla.

Pomamemp ¢ snexmpuueckoii oucmanyuorHou nepedayeti noxkazanuti (puc. 9, 6) COCTOUT U3 IBYX OCHOBHBIX
gacTeld — POTAMETPHUUECKOH 1 dIeKTpudeckoi. OCHOBHBIM 3JIEMEHTOM POTAMETPUIECKON YaCTH SIBIIICTCS
MOIJIABOK 2, TMEpeMEINaloniCs BHYTPH KOJNBIEBOM auadparmbl 4, wim TpuOOOOpa3HBIN TOIIIABOK,
JBIDKYIIMKCS BHYTPH BEPTHKAJIBHO PACIIOIOKEHHOW KOHHUYECKOH TPYyOKH. DJIEeKTpUUecKas 4acTh COCTOUT
13 WHAYKIMOHHOW KAaTYIIKH 5 ¢ CEepJCIHMUKOM 6, )KECTKO CBSI3aHHBIM C MMOTNIaBKOM. KaTyIka BKIIIoueHa B
g hepeHInaTbHO-TpaHC(HOPMAaTOPHYIO CXEMY BTOPUYHOTO U3MEPUTENHFHOTO Tpubopa (cM. puc. 5). Diek-
TpHYecKas 4acTh MpuoOopa 3aluIIeHa OT MoNaAaHus B Hee U3MEPSIEMOH Cpeibl pa3AeuTeNnbHON TpyOoi 7.
Kartymika 3amuiieHa KoKyXoM.

Potamerper sBisIFOTCS  OecHIKaNBHBIME HMHAYKIMOHHBIMH TIpeoOpazoBaresiMi. VX TMOCTaBISIOT B
KOMIUIEKTE C BTOPHYHBIMH H3MEpPUTEIBHBIMU MpubopamMu ¢ auddepeHnuambHo-TpanchopMaTopHOi
CXEMOM.

YBenmueHne pacxoia B TEXHOJIOTHYECKOM TPyOONPOBOE MPUBOAUT K YBEIHMUCHHIO TIEpernaia AaBICHUS
O TIOINIABKA W TIOCNIE HEro. YCHIMe, BBI3BAaHHOE YBEIMYEHHUEM IIeperania, 3acTaBIsieT ITOTUIABOK
MOJHATHCSL BBEPX, OTUETO YBEIMUMBACTCS BBIXOAHOE OTBEpCTHE 8, a mepemaj] yMEHbIIaeTcs 10 TeX Iop,
[I0OKa HE BOCCTAHOBHTCS €T0 MCXOJHOE 3HaueHwe. lIpu mepeMereHny MomiaBKa, XKeCTKO CBS3aHHOTO C
CEpICYHUKOM KATYIIKH 5 HHIYKIIMOHHOTO MTPe00pa3oBaTelis, COOTBETCTBEHHO H3MEHSIOTCS ITOKa3aHUs Ha
BTOPHUYHOM H3MEPHUTEIHHOM MPUOOpE.
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lNpakmuyeckasi paboma Nel3

9. Bylikoeble yposHeMepbl. Ycmpolicmeo u pacyem

ean padoTel: M3yunth ycTpONCTBO, TPUHIUI JEHCTBUS OYHKOBBIX YPOBHEMEPOB M HAYUUTHCS
UX PACCUUTHIBATH.

ITopsiaoK BBINIOJIHEHUSA
1. Omnwmcarh YCTPOWCTBO W MPHUHIUI ACHCTBUS OYHKOBOTO YpOBHEMEDA.
2. OmnmcaTp MOPSIAOK IPOBEPKH OCHOBHOM MOTPEIIHOCTH Y TIpUOOpa.
3. B 3aBHCHMOCTH OT MCXOJIHBIX AaHHBIX (TabJHIA 2) PACCYUTATH BBITATKUBAIOIILYIO CUITY, IS TIPOBEPKU
npeobOpazoBares.

Pekomem)auuu no 6blNOJIHEHUIO npaxmuuecxoﬁ pa60Mbl

ByiikoBble ypoBHEMEphl MNPUMEHSIOTCS B TEX CIydasxX, Koraa
H€O6XOI[I/IMO YMCHBIIUTL IICPEMCUHICHHUC IIOIIJIaBKa OTHOCHUTEIbHO
W3MEHEHUS YpOBHSA JKHAKOCTH. B  OyiikoBOM ypoBHeMepe
WCTIONB3YeTCSd LWIHHAPUIECKUI MOIuaBok (Oyek), 3aKperyIeHHBIH
Ha pbIyare.

Puc.1 M3mepenne ypoBHS C HOMOIIBIO OyHKa

T
A ———

L '

s A

R o [Ipy wu3MepeHUM YPOBHS IKUAKOCTH U3MEHSETCS 10 3aKOHY
', % E & ApxuMmena AeicTBYIOIIas Ha KoHel[ ppiyara P macca Oyiika b (puc.
44 1) ¥ COOTBETCTBEHHO MOMEHT Ha phIyar.

Hnuna Oyiika b onpezensieTcsi B 3aBUCUMOCTH OT YCTAHOBJICHHBIX
3HAUYCHUHA ypOBHEH: BepxHero BY m HwxHero HY. BylWKoBbIe M3MEpPUTENN YPOBHS UCIIOJB3YIOT Yallle
BCEro KakK yCTpOoHCTBa HH(GOPMALIMU B CUCTEMaX aBTOMaTHYECKOI'O PEryIMpOBaHMs, 3alIUThl U CUTHAIIN-
k1115078
ByiikoBeie nmpeoOpazoBarenu tumna Yb-II npenHazHadeHsl A HENPEPHIBHOTO MpeoOpa3oBaHMs YPOBHS
KHUJIKOCTH B pe3epByapax, HaxXOJIIUXCS MMOJA arMOC(EepHbIM WM W30BITOYHBIM JIaBJICHHUEM, B
YHU(UIIMPOBAHHBIN THEBMATUYECKUN CUTHAI.

Huanazon usmepenus: npeoodpaszosareneii Yb-II ot 0—0,02 1o 0—16 M, a gomyckaemoe mpenesbHOe
3HauYeHUE N30BITOUHOrO JnaBicHus —6, 4, 10 win 16 MIla B 3aBUCUMOCTH OT MOIU(DUKAITUH.
[IpeoOpa3zoBaTens ycTaHaBIMBAIOT B NOMEIICHUSX WM Ha OTKPBITBIX IUIOLIAJKaX, TAE TeMIepaTypa
Hapy>KHOT0 Bo3ayxa kosebnercs ot -50 mo +50 °C.

[IpoBepkoil TEXHUYECKOW JOKYMEHTAIIMH YCTAHABJIMBAIOT COOTBETCTBHE BBHIOPAHHOTO JIMaIla30HA
H3MepeHusl TpeOyeMol 30He KOHTPOJS YPOBHS M COOTBETCTBHE MOAMGUKAIMK Tpeodpa3zoBaTelis
JUana3oHy U3MEHEHMS TUNIOTHOCTH JKUAKOCTH. MakCUMalbHYI0O TOYHOCTh KOHTPOJIS YPOBHS ONPEAETSIOT
C YYETOM TOTO, YTO OCHOBHAS IMIOTPEITHOCTH ITHEBMOTIEpe1aui He TpeBbhImaeT 1 %, a MeCTHOTO yKa3aTels
—2 %. Eciu ypoBeHb JIOJDKEH U3MEPSTHCS B EMKOCTH, TJI€ YCTAHOBJIEHBI CMECHTEININ WIIH MTPOU3BOUTCS
OpOLICHHE TIOTOKOM CBEPXY, TO MPOEKTOM JIOJDKHO OBITH MPEAYCMOTPEHO PUMEHEHHE ITpeoOpa3oBaTens
C BBIHOCHOH KaMepoil.

K mposepke npeodpazosateneit Yb-I1 npenbsBiastoTcs MOBBIIEHHBIE TPEOOBAHUS, TaK KaK JIEMOHTAX MX
B Ccllydae HEIOoJaJ0K 3aTPpyIHEH H3-3a OO0JBIION Macchl MPUOOPOB, a TAKKE HEBO3MOKEH 0€3 OCTAHOBKH
TEXHOJIOTHYECKOTO TpoLecca, TaK Kak NpeoOpa3oBaTelib YCTaHABIMBAIOT Ha TEXHOJIOTHYECKOM
obopynoBanuu 0€3 KaKUX-THOO YCTPOKHCTB, TO3BOJIIONIMX 3arNIyIIUTh JIFOK, B KOTOPBIA OITyCKaeTCs
Oyex.

Ha mpousBoncTBeHHol 0a3ze HamagoOYHOW OpraHM3aldd TPYAHO CO3JaThb YCTaHOBKY  AJIS
HETIOCPEICTBCHHON MPOBEPKH Mpeodpa3zoBarecii ypoBHA (IiuHA OyHKOB MOXET mocturaTe 10 ™).
IToaTOMy MX IPOBEPSIOT CYyXUM HIIA MaCCOBBIM METOJIOM.
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Jlnist IpoBe/ieHUs] IPOBEPKH OCHOBHOM TMOTPEITHOCTH MPHUOOP YCTAHABIUBAIOT HA CIICIUANBHBIA cTON 1
(puc. 2) v nogBemmBaT Oyek. J[TuHHBIE OYWKU MOMEIIAIOT Ha TPY30BYIO IUIOMIAJIKY HETOCPEACTBEHHO
WM 3aMEHSI0T HaOOPOM TUph, Macca KOTOPBIX COOTBETCTBYET Macce OyiKa B BO3IyXe.

Puc. 2. I[Ipoeepka mpeobOpazoBarerst ypoBHS
CYXHM METOIOM: 1— CTOJI, 2 — TIOIUIaBOK.
3— npeobpaszosatens, 4 — NY-182

Macca Oyiika B BO3Jyxe OyAeT SBIATECS MacCOM,
HMHUTHDPYIOIEH HyJeBOE 3HAYCHHE YPOBHS B TOM
ciy4ae, €ClId IUIOTHOCTh T[apoOB WM Ta30B  IPH

pabouem JIABJICHUN MeHee 0,05 r/em’. B

Py POTUBHOM ciyJae maccy, COOTBETCTBYIOLIYIO

j | HYJICBOMY  3HAUCHMIO  YPOBHA,  ONPENEINANT  Kak

\ pa3HOCTh Mexay wmaccod Oyiika B Bosayxe G,

BBITAJIKMBAIONIEH  CWIOW TpW  morpykeHmu B IotHeii raz3 G, = pV. Macca
TMOTLIABKA, COOTBETCTBYIOIIAS MOJTHOMY ero MOTPYKCHUIO, paBHa G100%=05cV
wm B obmeMm cmydae  Guwe=(px —p)V. Macca  Oyiika, COOTBETCTByIOIIAs  JIFOOOMY

MPOMEXKYTOYHOMY 3HaueHUto ypoBHs, G=G,—(px—p,)Vn/100, tne n -3HaueHHne YpOBHS Ha MPOBEPSEMON

TouKe, % KBl MPUO0PA; Py, Pr—- MIIOTHOCTH COOTBETCTBEHHO KHUIKOCTH U Ta3a; V — o0bem Oyiika.

Ecnu mpeoOpa3oBaTens IpeAHa3HAa4deH OIS M3MEPEHUs YPOBHA paszfena (a3 (Hampumep, BOIbI U

He()TENPOAYKTOB B OTCTOWHUKAX HedTernepepadaThBAIONINX 3aBOJIOB), TO MacCcy OyiKa pacCUYHUTHIBAIOT

10 3TOi1 xKe hopMyJie, 3aMEHss P, Ha Py’ INIOTHOCTh HETENIPOLYKTOB.

Jnst mpoBepku mpeoOpa3oBaTesisi Ha 3aaHHOM 3HAYEHUM YPOBHS ONpPENESIOT Maccy Oyilka A 3TOro

3HAUEHUS] W  BBIUMTAs €€ M3 MAacChl, COOTBETCTBYIOIIEH HYJIEBOMY 3HAUCHHIO YPOBHS, HAXOJIST

BBHITJIKHBAIOIIYIO CHITY TIepeMeleHHeM I'py30B 110 JinHelikam 1Y -182.

Ha npakTuke A5 onpeneaeHus1 BBITATKHBAIOMIEH CHJIbI YI00HO I0JIb30BaThest Tadul. 1.
Tabnuma 1. Brrtankusaromas cuia (H) s Oyiika qmmHoN 1 M py pa3THyYHBIX TUIOTHOCTH

KHMJIKOCTH M JIMAMETPE MOTLIABKA

-,
-

-

[aornoets mugxoct, r/ew’
[Nnunerp

NOILIPAKA, i [
05|06 07 L O8LOS 1O LI 1314 IS 16 LT I8

I 047 |0,670)0,665]0,760] 0,855{0,950(1,0461 1,145 [1,236] 1,331 ] ) 426) 1,521} 6186]1.71 1
12 0,50 [0,679]0,79210,905( 200843100 ) 1,244{ 1,367 {1470 1,684 | 1,697] 1, 810] 1 423 (2,036
I4 077 (0924 1.078(1,232( (386] 1,540 1 694] L B4T {2000 (2, 186{2 309(2463(2.617(2.774
1 1,005 1,207) 1.408] 1. 609( 1.81012,61112.21212413(2.614|2,815]3,016{3.217(3418]2,620
20 I STU] 1 885 2.199| 2,514 | 28283142 |3.456]3,770(4,085] 4,308 4,713]%5,027 5,341 | 5,656
25 D652 046{3.43713,928]4,418(4,900(5400(5,891 |6,582| 6,873 7 364 7.855]8.346 3537
30 3,535 {4, 24214.94915,65616,36217.07017,776{8,48315,19 {890 [1060]11.31112,02(12.73
32 4,02 J4,63 15,63 16,43 )7.24 |04 JB.85 J9.65 J10.46)11,260 12071 12,87(13,67) 14,48
38 567 16,80 (794 (907 [10.20101 34 12.4813,60] 1475115881 47.00|)8,15(19,28(20,42
) 705 1954 | VLIS 730 14,320 16,91|17 500 19,00|20,68(22,27| 23 86| 25,45 27,04 | 26,63
o 982 111 281375 18717687 (9,64[21 600 23,67 (25,63127,50129 4631 42133.39(35.35
(0] W 16,97) 19,79] 22,621 26,451 28,28 131,111 33,83106,76] 39,59 42.42( 45,24 | 48,07 50,90
5 2'3,00 26,51130,931 35,35 38.77 u.w‘ 48.60] 53,02 | 57 44| 6) .86 | 66.28| 70.69(75,11]79,5)

st HPOBEPKH OCHOBHOM HOTPEITHOCTH u BapHaluH Ha BXOJl npubopa
MO/Ial0T THUTaHWE CKaThiM Bo3ayxoMm namieHneM 0,14 Mlla, a Ha BBIXOA MOIKIIOYAIOT O0OPa3IOBHIi
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MaHOMeTp. BrixoaHoe naBiicHHE MprOOpa GUKCUPYIOT IOCICI0BATEILHO HA TOYKAaX, COOTBETCTBYIOIINX
0; 20;...; 100 % ypoBHs. OCHOBHAsI TIOTPEITHOCTh

P-P,
y =—="-100%
0,08
I'me P — mokazanus o6pasuosBoro manometpa, MIla; P, — pacuernoe 3nauenue (0,02; 0,036; 0,1) MI1a.
Bonee TOYHO, HO Oonee TPYZIOEMKO OCHOBHYIO MTOTPEIIHOCTh OTIPEACTISIOT
moJ0OpOM  Tpy30B  Tak, 4YTOOBI  CTpelKka  MaHOMETpa  YCTaHOBWJIACh  HA  pacdeTHOe
3HAUYCHUE JaBJIcHUs. B 3TOM ciydae

G _
y =& 100% <1%

max

rae G,— pacdeTHoe 3Ha4eHue, papHoe Gg — p, -V ; G — neiicTBUTEbHAS Macca, YCTaHOBIICHHAS

n
100
Ha JuHeNKaX; Gua— 3HaUCHHE BBHITATKUBAIONICH CHJIBI, COOTBETCTBYIOLICH MOTHOMY IOTPYKEHHUIO Oyiika
(o Tabm. 1). B Tex cimydasix, KOria OCHOBHAS MTOTPENTHOCTh WM BapuaIs npeoOpa3oBareis peBhIaeT
JIOTTyCKaeMble 3HA4Y€HUs, MPOU3BOJAT IOCTHPOBKY. Eciin KOppekTOpoM HyJsl HE yNaeTcsl YCTaHOBUTh
HyJIeBOE 3HAYCHHE, €T0 YCTAaHABIMBAIOT TPy00 ypaBHOBEIIMBAHUEM HAYaIbHON Macchl OyiiKa ¢ TOMOIIbIO
Ipy30B, IepeMeIas uxX Mo pbluary, a 3aTeM KOppeKTopoM Hyisl —To4HO. [Ipr Heo0XoanuMocTH BepxHee U
HIDKHEE 3HaYCHUS TUara3oHa U3MEpeHHsI HaCTPauBaIOT IEPEMEIIEHIEM B HY>)KHOM HaIllpaBJICHUU OIOPBHI.
[Ipu npoBeneHHMH TPOBEPKH >KEIATEIbHO YCTAHOBUTH 3aBUCHUMOCTh MEXKIYy H3MEHEHHEM 3HaueHUs
CTaTUYECKOTO MaBJICHHWS B pe3epByape M BO3HHUKAIOIIEH B pe3yjibTaTe 3TOr0 JOMOJIHUTEIBHOM
MOTPEIIHOCTRI0. J[JIs1 mpoBepkH mpeoOpa3oBaTeNb yCTAaHABIMBAIOT HA T'€PMETHYHBIA COCYJ, Ha pblYyar
MO/IBEIINBAIOT I'Py3, COOTBETCTBYIOIIMK  IMPOMEXKYTOYHOMY 3HAU€HHIO YPOBHS B JHara3oHe
M3MepeHHid. 3aTeM 3aluChIBaIOT 3HAYEHHE BBIXOJHOTO CHTHAlla U B COCYJ MOJAOT jAaeieHue. Ecmu mpu
Tojiave JaBJIeHus p H3MeHIIoch Oomee yeM Ha 120 [1a, To 3To cBHIETENHCTBYET 00 OTKIIOHEHHH phldara OT
MEePIEHINKYISIPHOTO MOJIOXKEHUS. Y3el MOJBECKH PhIYaroB MOXKET OBITH MepeMelleH BBEPX WM BHU3 C
MOMOIIBIO YETHIPEX BUHTOBBIX MPOOOK, BpAIlaeMbIX TOPLIOBBIM KIIFO4OM. Eciu mpu mopade cTraTHUECKOTo
nasneHus P yBenmuuBaeTcs, TO, OTBOpaunBas BEPXHUE W BBOPAuMBAas HIDKHUE NMPOOKHU, y3€d IMOJBECKH
MepeMeIaoT BBEPX.

[IpeobpazoBarenn MOHTHPYIOT, KaK IIPaBUJIO, OJHOBPEMEHHO C OCHOBHBIM TEXHOJOTHUECKUM
obopynoBanueM. Hanagounomy nepcoHany pekoMeHayeTcs HaOlIro1aTh 3a X040M MOHTaxa. byek noimkeH
UMETb TOT XK€ HOMEp, 4To M cam mnpubop. Ecim B cocyne MOHTa)XHO-TE€XHOJOTMYECKHE PabOThHl HE
OKOHUEHBI, HalpHMep COCyJ Ha 3alloJJHEH HAacaJKOW WM KaTajJu3aTOpOM, HaBelIMBaTh OyeKk He
pexoMeHIyeTcs: Bo n30exkaHue ero MmoJIOMKH WK 0OpHIBa.

JnuHy Tpoca, Ha KOTOPOM HOJBELINBAIOT OyeK, BEIOUPAIOT TaKOH, YTOOBI HIKHUN KOHel Oyiika coBmai ¢
pacyeTHO HyJeBOW OTMETKOH ypoBHs B cocyne. Ecii B eMKOCTH MOTYT OBITh BEPTHKAIBHBIE MMOTOKU
YKUJKOCTH, TO HaJ TOYKOW BBOJA phluara B ammapar K BHYTPEHHEH MOBEPXHOCTH €MKOCTH MPUBAPUBAIOT
3aIUTHBIN KO3bIpeK. [Ipyn Hanuuuy KpyroBoro Wik HEYNOPSAOYEHHOTO ABMKECHUS KUIKOCTU B ammapare
OyeKk Ha BCIO [UIMHY HOMEINAIOT B 3aIUTHYIO TPYOY, 3aKpEIUICHHYIO B €MKOCTH M OTKPBITYIO CHHU3Y.
Juametp TpyObl A0DKEH OBITH B 2—3 pasza Oouibllie, YeM JuUaMeTp MorviaBka. B TpyOe BBICBEPIHBAIOT
OTBEPCTHSI JUIsl BBIDABHUBAHHMS JAaBIICHUS B TPYOE U €MKOCTH.

CucteMy poBEPSIOT B MOPSIKE, OOIIEM Il CHCTEM ITHEBMOABTOMATHKHU.

B mpouecce mycka T€XHONIOTHYECKOTO MPOU3BOCTBA MPH PACXOXKIEHUH MTOKa3aHUH IpeoOpa3oBartens
TEXHOJOTHYECKUMH JaHHBIMH TIPOBEPSAIOT TePMETHYHOCTh TPacchl, BTOPHUYHBIA mpubop. Ilpm
HCIIPABHOCTH BCEX Y3JI0B MPOBEPSIOT JECHCTBUTENBHYIO INIOTHOCTh CPENBI, YPOBEHb KOTOPOM M3MepseTcs
1, €CIIM OHA OTKJIOHAETCS OT PaCUETHOM, BHOCAT KOPPEKIIHIO B TOKA3aHNUS CUCTEMBI.

Tabmuma 2
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No BapuanTa

JnmuHa Oyitka, M

HrameTp moriaBka, MM

I110THOCTE KUIKOCTH,

r/em®

1 0,6 11 0,55

2 0,5 12 0,65

3 0,1 14 0,75

4 0,2 16 0,85

5 0,3 20 0,95

6 0,4 25 1,05

7 0,7 30 1,15

8 0,8 32 1,25

9 0,9 38 1,35

10 1,1 45 1,45
11 0,6 50 1,55
12 0,5 60 1,65
13 0,1 75 1,75
14 0,2 14 0,55
15 0,3 16 0,65
16 0,4 20 0,75
17 0,7 25 0,85
18 0,8 30 0,95
19 0,9 32 1,05
20 1,1 38 1,15
21 0,6 45 1,25
22 0,5 50 1,35
23 0,1 60 1,45
24 0,2 75 1,55
25 0,3 14 1,65
26 0,4 16 1,75
27 0,7 20 0,55
28 0,8 25 0,65
29 0,9 30 0,75
30 11 32 0,85
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lNMpakmuyeckasi paboma Ne 14

10. Cucmewmbi usmepeHut pH pacmeopos

Heap padorei: M3yunTh ycTpOWCTBO M MPUHIUI IEHCTBUS CUCTEMBI U3MepeHuil pH pacTBopos.
OTyeT N0MKEH CONEPKATh:
1. Ha3BaHuE;
2. 1enb paboThI;
3. mpuHnuMN aeicTus npeodpaszosarens [1-201.
IHopsinok BbINOJHEHHUSI PA0OTHI:

[Ipu w3ydeHHMH NpoeKTa aBTOMATH3AIlMH OOpaIlaloT BHUMAaHUE Ha MPaBWIBHOCTH BbIOOpa
TUMA AATYUKOB. J[7s OOLIENMPOMBIIUIEHHBIX W3MEPUTENBHBIX CHUCTEM MPUMEHSIOT MOTPYKHBIE
AIIr-4M  u  wmaructpanpabie [IM-5M  nmatumku. [myOmHA MOTPYKEHUST — PACCTOSHUE OT
dbnanna g0 3amutHON Tapenku — ana  HAlIr-4M  1,1; 1,6 wunm 2 M, a BHYTPEHHH IUaMeTp
nporoka JIM-5M — 30MMm. naBieHue B ammaparax Wik TpyOompoBojax, riae u3MepstoT pH, e
noipkHo npesblmiath 0,6 Mlla. g  gatyMkoB, yCTaHaBIMBAaeMbIX Ha amnmaparax u
TpyOOIPOBOJaxX C M3OBITOYHBIM JAaBJICHUEM, MPOECKTOM IpelyCMaTpUBAETCS MM0Ja4a JaBICHUS
OT CETH CKaTOro BO3]lyXa, IEpeKphIBaroLero aasjieHue B anmnapate Ha 0,08 Mlla.

Oco0oe BHMMaHHE OOpallal0OT BHUMAHUE HAa HOMUHAJIbHBbIE 3HAYEHUsI TeMIIEpaTyphbl
u3MepseMoil xuakoctd U e€  pH B HOpManbHOM pexume paboThl 000pyAoOBaHHs.  OTH
3HAYCHHUS TI03BOJIIIOT OICHWTh NPABUIBHOCTH BBIOOpA OJEKTPOJHOW CHUCTEMBI M BHUJAA
KOMIIGHCAIIUM  TOTPEIIHOCTH  HU3MEPEHMs, BbI3bIBAEMOM  W3MEHEHUEM  TEMIIepaTypbl
KOHTPOJIUPYEMOH KUIKOCTH. [l0 moslydeHHBIM JJTaHHBIM, [10JIb3YSACh CTaHAAPTaMH, ONPENEISIOT,
KaKoW THII 3JIEKTpoJa JOJDKeH OblTh mpumeHéH. Hampumep, ecnu usmepsiercss pH pactBopa
CEpHON KHCIIOTHI, 3HAYEHHE KOTOPOro B HOpMaibHOM pexume pH=4, To ans usmepeHus
BbIOUpatoT creksHHBIA 2nekTpon tuna ICI1-04-14 wunu OCII-06-14. Bo Bcex ciydasx Tuil
AIIEKTPOAHON CHCTEMBI JOJDKEH OBITh TaKUM, 4TOOBI KOOPAMHATA M30MOTEHIIMAILHONW TOYKH, B
KOTOpOH 3.1.C. cHcTeMbl IpU 3aJaHHOM pH He 3aBUCHT OT Temmeparypbl, Oblia Hambosee
0JIM3KOM K HOMUHAJIbHOMY 3HaueHHI0. Eciiu B peryiaMeHTe MMEIoTCsl yKa3aHHsl Ha BO3MOKHOCTh
KoJIeOaHUsl TeMIepaTyphl, TO NPEAYCMATPUBAIOT AaBTOMATUYECKYID  TEPMOKOMIIEHCAIUIO
NOTPEIIHOCTEeH, BO3HMKAIOIIMX OT JTHX KojeOaHuil. Bo Bcex ciywasx Temmneparypa
U3MEPSIEMON KUJKOCTU He JO0JIKHA IIPEBBIIIATh 100°C.

B kauectBe mpumepa B Ta®na. 1 u 2 mpuBEAEHBI YCIOBHUS NMPUMEHUMOCTH CTEKJISTHHBIX
AJIEKTPOJIOB B 3aBHCHUMOCTH OT IIapaMETPOB CpeAbl U 3HAYEHMsI 3.1.C. IJIEKTPOAHON CHUCTEMBI
000700 (mepBble Tpu 1uMppe 0003HAYAOT 3.4.C., a BTOpble — 3HaueHue pH 4
M30MO0TEHIUANbHON TOUkH). OueBUIHO, YTO BHIOOP TAKOI CUCTEMBI XKeJIaTeNIeH MPU U3MEPEHUN
pH HeEHTpalbHBIX CTOKOB, HallpUMEp IIOCJIE€ OYUCTHBIX CcoopykeHui. g usmepenus pH
KHCJIOTBI, PAacCMOTPEHHOTO B MpEAbIAyIIeM af3aie, I1eecoo0pa3Ho BBIOpaTh CHUCTEMY —
203413 ¢ koopaunatamu pH,=4,13 u 3.1.c. 203 MB.

Tabauua 1. [lpumenenue usmepumenvuvix 21eKmMpoO08 8 3A8UCUMOCIU O MeMNePamypbl HCUOKOCTU U

pH pacmsopa (FOCT 16287 —T7)
Tumn snektpona | Jnanazon Bo3MOxHOTO | JlMana3oH u3amMepeHus, MakcuMansrHOE
A3MEPEHUS pH aBJICHUE
TeMIepaTypbl CpebI, oc AHAIIU3UPYEMOM
cpenbl, Mlla
1 0-40 0-10
2 25-100 0,6
3 15-80 0-9
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4 70 - 150 0-8 1,2
Tadanua 2. 3uauenue 5.0.c. (MB) snexmpoonoii cucmemvr 000700  (E,=0mB, pH,=7pH)
pH Temmeparypa pactBopa, 'C pH Temmeparypa pactBopa, 'C
0 20 80 0 20 80
-1 438,8 464,5 559,5 7 0 0 0
0 378,7 406,4 489,6 8 -54,1 -58,1 -69,0
1 324,6 348,4 419,6 9 -108,2 -116,1 -139,9
2 270,5 290,3 349,7 10 -162,3 -174,2 -209,8
3 216,4 232,2 279,8 11 -216,4 -232,2 -279,8
4 162,3 174,2 202,8 12 -270,5 -290,3 -349,7
5 108,2 116,1 139,9 13 -324,6 -348,4 -419,6
6 94,1 59,1 69,0 14 -378,8 -406,4 -489,6

B kauecTBe HU3MCPUTCIIbHBIX U IICPEAAOIITNX npeo6pa30BaTenel71 C JaTYMKaMH pH

MIPUMEHSIOT BEICOKOOMHBIE mpeoOpazoBaTenu tuna [1-201 uimu IT201.1 co BcTpoeHHBIM

MOKA3bIBAIOLIUM MUJUITMAMIIEPMETPOM. DTH MIPeoOpa30oBaTean NPUMEHSIOT, KOT1a IOMELIEHNE, B
KOTOPBIX YCTaHABIUBAIOT IaTYUKU U MPeoOpazoBaTeiy, He SIBISIOTCS B3PbIBOONACHBIMU. B
CIIy4ae pacIiiojoXKeHUs 3JIEMEHTOB CUCTEM B IMIOMEIICHUIX Kateropuii B-1, B-1a, B1-0, B1-r
npuMeHstoT npeodpazosarenu [1-201 1. [l coequHeHus 1aTYNKOB € IIpeodpa3oBaTensiMu
UCTIOJNIB3YIOT KOaKCUaIbHBIN kKa0ens tuna PK-50, PK- 75 umu PK-100. PaccrostHue ot Mecta
YCTAHOBKH JaTYUKa J10 peodpa3zoBaresst He J0JDKHO npeBblath 150M, a émkocts kabenst 220
MK®D. {7151 cucTeMbl B3pbIBO3ALIUIIEHHOTO U UCIIOJIHEHUS IPEEIBbHO JOIyCTUMAsi EMKOCTb
Ka0eJsist 3aBUCHUT OT KaTerOpuH B3pPbIBOOIIACHOM CMECH U COCTaBIISET, HAIpUMep, JJIsl cMecei
BrOpoil kateropuu 0,01 Mx®, a yeTBEpTOI 410" Mx®. Omnpenensist 10 CPaBOYHUKY EMKOCTh
IPEIYCMOTPEHHOTO IIPOEKTOM KabeJis, KOTopasl, Halpumep, Ui Kabess
PK-50-4-11 pasma 100- 10° Mx®, ONPEACISIIOT MPEACIBHO JOMYCTUMYIO €ro JuMHy. Jis
cMeceit BTopoit kateropust Imax=0,01:100 10 =100 m. B kauectse U3MEPUTENbHBIX TPUOOPOB
JUISL CUCTEM BBIOMPAIOT MUJUITMAMIIEPMETPBI UM MOTEHIIMOMETPBI, ycTaHaBinuBaeMble B LIITY.
ITocne BHenIHEro ocMoTpa cOOMPAIOT CXeMy Ul peaMOHTaxxHOM mnpoBepku [1-201 (puc.
1,a). K 3axxumam 1 u 2 moakimtodaroT 3axxuMbl umutaTtopa «M3m.» u «Bcem.y, k 3akumam 3 u 4 —
marazuH MCP-63. B kadecTBe 00pa3lioBoro MuiiMamiepMmerpa BeiOuparor P386, B kauecTBe
BHEIIHETO0 mpubopa K 3akuMaMm Eg; MMHUTaTOpa MOJKIIOYAIOT BHICOKOOMHBIN 00pa3IoBBIN
noreHiomerp OIl (nanpumep, P37/1). 3axumbl 3a3eMieHHMs MOJCOEAMHSAIOT K KOHTOPY
IIPOU3BOJICTBEHHON Oa3bl.
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a)
Puc. 1. Cxema npoBepku (a) U nmepeaHsisi na"eab npeodpaszopatens [1201 (6) 1-manens nepembruex, 2-
HepeKIoyYaTelb, 3-epeMeHHbIe Pe3UCTOPHI

Ha nepenneii manenu npeodpazoBateneit (puc. 1, 6) CHUMAIOT KPBIIIKY MaHETU MepeMbIuek 1 u
YCTaHaBIUBAIOT TMEPEMBIUKY MEXAY 3aKUMaMd B COOTBETCTBUU C MPEAYCMOTPEHHBIM
nuana3zoHoM ui3MmepeHus. Hampumep, mis nuanazoHa pHmax=5 mepeMbluKky ycTaHaBIMBAIOT
MEXy 32KMMaMU 5 U 6. 3aTeM MPOBEPAIOT HAIMYUE MEPEMBIUKUA Mexay 3axumamu 11 un 12 u
CHUMAIOT TepeMbluKy ¢ 3axkumoB 13 um 14. Ha mnpeoOpasoBarens NONAIOT NUTaHUE U
IIporpeBaroT ero B reueHue 1,5 — 2 yaca. [locne nporpesa nepexiroyarenp 2 yCTaHABIMBAIOT B
nosoxenne «0-5MA», a Ha marazuHe HabOuparot conpoTtuBieHue 14000M, COOTBETCTBYIOIIEE
temmeparype 20°C.

Ha nmuratope ycranasiausarot R,=500 Mom, Ry,=10kOM 1 E, , =0, nociie yero Haxxumaror
KHONIKY Egy. 3HaK 3.71.C. BRIOMPAIOT B COOTBETCTBUU C XaPaKTEPUCTHKOU JICKTPOTHON CUCTEMBI.
Hanpumep, ecnu npoepstoT mpeoOpa3oBaTenb ¢ auana3zoHoM usmepenus 4-9 pH, to mnpu
npoBepke Touek 4,5 u 5 pH Ha BX0oJ MOJar0T NOJI0XKUTENIBHOE, a IpU IpoBepke Touek 8 u 9 pH —
OTpULIATENILHOE HAIIPSHKEHUE
(cm. Tabm. 2).

[Morenumomerpom OII (cm. puc. 1,a) 3agator 3Hauenue »s.4.c. 174,2; 116,1, ...;-116,1mB,
KOTOpBIE OMNpEeAeNsoT Mo Tabl. 2 A TeMmIepaTypsl 20°C u ompenensor OCHOBHYIO

0 _
TIOTPEITHOCT TPe0Opa3oBaTENs Vup = |_(I -1,/ 5) .100%

riae |, — pacyéTtHoe 3HaYeHME BBIXOAHOIO TOKa, MA; | — u3Mepenue 3HadeHus Toka, MA. [l
paccMaTpuBaeMoro IpeoOpa3zoBareiiss pacu€THbIC 3HAYCHHs JJIs OHU(POBAHHBIX TOUYEK PaBHBI
0,1, ..., 5 mMA.

Jlnsi mpoBepKHM TOKa3bIBarOIIero mpubopa, BCTPOCHHOTO B MpeoOpa3oBaTelb, IS
MPOBEPSIEMOM TOYKU ONPEACISAIOT pacu€THOE JelieHHe Ha mkane ykaszarens M1730 u
noteHimomeTrpoM OIl mogOuparoT Takoe 3HaYeHWE 0J.1.C., IPH KOTOPOM yKa3arenb
yCTaHaBIMBAETCA HA 3TOM JiesieHud. [lorpenHocTs moka3bIBaroIiero npudopa

v, =|(E-E,JIE, ~E,)|-100%

rae E, - pacuérHoe 3HaueHue 5.1.c. mpoBepsieMoil Touku, MB; E — dakrtuueckoe 3HaueHune, MB;
Ex — E; — abOconmoTHOEe 3HaueHUe nuama3oHa M3MepeHwus, MB, paBHOe JUIsl paccMaTpuBaeMoOro
ciydas (- 116,1 — 174,2)=290,3 mB (cM. Tabn. 2). BeramcnuTebHBIC 3HAUECHUS TIOTPEITHOCTEH
HE JOJKHBI npeBbIIaTh 1%.

Jns mpoBepku BIHSAOIIKX (AKTOPOB 3a7al0T 3HAYEHHE H3MEpsAeMOM 3.1.C., paBHOE
MPUMEPHO MOJIOBHUHE JUaa30Ha U3MEPEHUs U OOYEepeHO HakuMaroT kiaBuimu +10xkOwm u -10
kOM mmutaropa. [Ipu 3TOM OTKIIOHEHWE BBIXOJAHOTO TOKa OT YCTAHOBHUBIIECTOCS 3HAYCHHS HE
nomxHO mpebimath 0,25 %. [Ipu u3MeHeHuu CONMPOTUBIEHHUS HM3MEPUTEIHHOTO IIIEKTPOoa Ha
+ 500 MO, mnorpemHocTs AOJKHA yBeIWYuBaThcs He Oosnee yeM Ha 1 %. C momormibio
UMUTATOpa Ha BXOJ MpeoOpazoBaTens MOAAIOT HANpPSHKEHUE, COOTBETCTBYIOIIEE MOTEHIHATY
3eMJIs — pacTBOp «Esp», M 100UBarOTCs, YTOOBI IPU 3TOM |y M3MEHMIIAch He Oonee 4yeM Ha 1,5
%.

Ecim  morpemnocts mpeoOpa3zoBarensi MPEBBIMIACT JOMYCTUMYIO WU TpeOyeTcs
HACTPOUTH €ro Ha padoTy B JAPYroM [Wana3oHe H3MEPEHHs, OCIAONSIOT 3aKHUMBI OcCei
pesuctopoB 3 (cMm. puc. 1,06) m mpomsBomaT HacTpouky. s 3toro Ha motenmuomerpe OII
YCTaHaBIMBAIOT 3.]1.C., COOTBETCTBYIOIIYIO HIDKHEMY Tipeneny wusMepenus (174,2 mB). Ecmu
BBIXOJIHOH TOK HE PaBEH HYIIO, €r0 YCTAaHABIIMBAIOT BpalleHueM pesuctopa «Hagamo rpybo» u
TOYHO  TOACTpamBaioT pe3uctopom «KammOpoBka». 3areM Ha BXOJ  MOJAKOT 3.1.C.,
COOTBETCTBYIOIYIO BepxHeMy mipeaeny uaMepernus (-116,1 mB), u ¢ momomipio pesnucropa Sy
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YCTaHABJIMBAIOT TOK BBIXOAA TOUHO SMA. OO0pa3noBbIM mpuOOpaM U3MEPSIOT HANpsDKEHHE Ha
sakuMax 7 u 8§ (momkHO ObITh 100MB), mpu HEOOXOAMMOCTH ATO 3HAYCHHE YCTAHABIMBAIOT
pesuctopom «Beixon». Ilocie 3TOro MOBTOPHO MPOBEPSIFOT HACTPONKY Hadajda MIKAIBl U MPU
HEOOXOIMMOCTH HaYalIbHOE 3HAUYCHUE KOPPEKTHPYIOT pe3uctopamu «Kanmmbposka» u Syo.

Jns mpoBepku paboThl CXeMbl TEPMOKOMIIEHCALIMK Ha BXOJ IpeoOpazoBaTesl MoAalT 3.1.C. —
139,9MB, cooTBercTBYyIOIIYIO BepXxHEMY 3HaueHUIO u3Mmepsiemoro pH mpu Temmneparype 80°C.
Ha marasuae MC ycranaBnuBaoT R=1728,8 OM u H3MepsIOT TOK BBIX0J1a, KOTOPBIA JOJDKEH
ocTtatbcs paBHbIM 5 MA. Eciu TOK M3MEHMICS, €r0 KOPPEKTHPYIOT pe3ucropamu «pH, -
rpyoo» u «pH, — Touno». Ilocme HacTpoWKM 3aTATUBAIOT 3aXUMbl OCEH HACTPOEUHBIX
pesuctopoB. [Ipu mpoBepke MOHTaXa CHCTEMBI MPOBEPSIOT HATUYHE OOBOJHBIX TPYOOIIPOBOIOB,
MO3BOJISIOIMUX O€3 HapylmieHus pexuma cHuMath JIM — 5SM 1 peMoHTa M MPOBEPKH.
[IpeoOpazoBarenu Il — 201M, npegHazHaueHHbIE uist  paboTel € JaTYUKAMH
B3PBIBO3AIIUIIEHHOTO UCIIOJIHEHUS, YCTAHABIUBAIOT TOJIBKO BHE B3PBIBOOIIACHBIX TTOMELICHHIHA.
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MpakTnyeckoe 3aHAaTue Ne 15

Tema 1 14. Cpepa OWEN Logic. Jlornyeckme anemeHTbl.

Llenb pabotbl: [MonyyeHne HaBblKa B cpeae "owen logic" .
[Ona npoBeaeHUA UcnbiTaHUA mogenu anemeHtos CAY
3apaHue:
1) YctaHoBUTb NporpammHoe obecneyeHune "Owen logic".
2) BbINONHWUTb NOLLAroBYH UHCTPYKLUUMN.
3) OTBETUTb HA KOHTPO/IbHbIE BOMPOCHI.
4) OdopMUTb OTYET.

MopsAoK BbINOAHEHUS PabOThI:

- BbINOJIHUTb MOLWIAroBO MHCTPYKLMIO.

- MPOTECTMPOBaTb MOJIYYEHHbIN pe3ynbTar.
- pe3ynbTaT NokasaTb 0pOpPMUTb B OTUETE.

Pe3ynbTtaTt paboThbi:
- KAPTUHA wutorosoro pesysnbraTta.

OTBert 1:

ONA 4ero HyXeH KOHOUrypaumoHHbln damn?
OTBeT 2:

YTO CO343ET KOHPUrypauMoHHbIA dann.
OTBer 3:

3a4eM HyKHa AaHHAA MNOLWaroBaA MHCTPYKUMA?

BbiBOA:
No 0COBEHHOCTAM BbINOJIHEHWA MNOLWArOBOM MHCTPYKLUMN?
- MOXKET /I UHCTPYKLUMA HAYy4YUTb N Yemy?

- MOXET /I UHCTPYKUUNA BbICTYMNATb rapaHTmeﬁ NONOXNTENIbHOTO pe3yanaTa?

- MOXXET I MHCTPYKLUMA ObiTb aAIFOPUTMOM ?

- MOXXHO MHCTPYKLUMIO YAYYLWUTD U KaK?

- €C/IN YaCTO BbIMOAHATL AaHHYH MHCTPYKLMIO, TO OHA CTAHOBUTCS He
aKTya/IbHOMN?

OTBETUTb Ha KOHTPO/IbHbIE BONPOCHI.



YcranoBka
g ycranoBku Ha kommnbioTep nporpammsel OWEN Logic ciaenyer 3amyctuts aiin Setup OWEN
Logic.exe (pa3melleH Ha KOMNaKT-gucke npeobpasosatena MP-KM) u cnegoBaTh MHCTPYKUMAM,
NoABNAIOWMMCA Ha IKPaHe.

Mocne ycnewHon yctaHoBKkM Ha paboyem ctone nosisutca apnbik OWEN Logic.

P
(PP

CAWWEM Logic

B OOKyMeHTaunMnm O3HaKOMWUITUCH C 3lieMEeHTaMN.

1 OWEN Logic BEE=

®ain Bag Mpaoop Cepewc Momouws

N ride

$b X

I\I\l%‘alllllal:]lllllal::!llll1l:]ll:]llll 12I{IIIII 14;{|IIII15I{IIIII 1“;.':{III
B a————

nayekn | Komarpa _
. HasBaHHe W onucaHie AeHCTEHIA
WHOYPYNEHYOR, | FABHOMO MeHI0

HOBEIH - OTHPLIBAET HOBBIA NPOSKT. TeKyLLIA MpogkT
MM 3TOM 3aKDLIBAETCA

) OTKpBITe - OTKHIBAET HA DENAKTHOBAHIE PaKes
W aitn | OTkpeiTh Pelte - 07 UM, : :
. C030aHHBI 1 COXPaHEHRbIA MROBKT s
5] 3 COXDAHHTE - COXDAHRET TeKVLIMI NpoeiT 8 thaine  —

ol ] \waﬁn\Hoauﬁ

E aiin (KHOMKa He aKTHERa, NOKA MDOBKT Ke Co3aH). pi
COXpaHHT  MEPBOHAYANLHOM COXAHEHMN Bbl3bIBAET OKHO AR
=1 NPHCBOEHMA MHEHA iainy
114 B . aiin | Nevarb... MevaT ... - ULILILECT UK 1A [ICH1H 1POCKId

_:|<I | DB

T Pasmerm || Ofsemmims

Ecnu cnenble, To Bam K okynncty))) Cosgagmm npoekT!
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Beibop mogenn

Mpubop Bxoas Beixogbl | %]
MP110-24.80.4P 4
MP110-24.80, 4P 4
' MP110-220.80F 4P 4
[ NP110-220 80% 4P-Y 4
| MP110-24.1200.8P 12 8
‘| nP110-24.120.8P4 12 8
| np 110220 1200 2P 12 8
MP110-220.120% 8P4 12 8
MP114-224 81144 4Pxococ 12 8
MP114-224.8[14A 4Psoo0-Y 12 8

MP200-220.1 X 300K 8 8 -

0K | | Ommera

BBIOMpaeM mpuoop )))

% OWEN Logic

Paiin Bua [lpwbSop Cepeuc [omows

. DadH = hme~EEE Y
. B .o @

1 Cospanmne 6n0Ka BbIXOAHON NEPEMEHHON

ﬁ l 45 Coznasure ONOKa BLIXOAHOM NEpEMERHON

OpraHu3aius TakoBa , YTO JIOCTATOYHO MOJIBECTH K KHOIIKE KYPCOB M BBICBETUTCS
KOMMEHTapHH.
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54 OWEN Logic
Paiin  Bug MpuGop Cepeuc | MNomows

[=fa =S

= () BuicTphiii cTapt

Mocne BENIYEHUA OCBEIWLEHWA, €r0 Hepeako 3abkiganT

=™ | E]| | . LETONPOBEpKE HOEOTD PENM33

N MpoeepuTe 0BHOENEHA. .

b 548 poser

Vv C N N DaE

A | {3 = DEl| | DH

WcTopua sepcuid..,
Cxema 10 X
m O nporpamme.., %
ClE e
e ' ' ' ' ' ' ' ' ' ' ' “]J

=H{ 2 owen g SIE= b

H @ & Eig

] CrpbiTs Hazan Mevame  [lapameTpel
=]

1 Conepxarie | Viasarens

1 & 0 nporpamme B noacoGHLIX NOMELEHWAX W KOPUOOPAX ANEKTPHYECKIN CBET
=] @ ﬂﬁﬁpe&b‘lﬂﬁ'phl 1 TEpMUHI HYy#EH OrpaHWYyeHHoe BpEMA.

= () Onucanwe unTepeiica
[E] TnasHoe meno
[£] Patioyan ofinacts
[E] NaHens Guanuotek
|| [£] NaHens caoiicTa
[E] MeHemxep 3kpaHoB
[E] CratycHan crpoka
[E] Coananwe npoekTa v nopARok paboTsl
[E] Hactpoiika nopra
= lﬁ Hacrpoika npubopa
5] 3xpan
— 5] vacw
@ Wnrepheiica
[E] Brogw
- @ MHtopmaumna o npubope
@ Talnuua nepemeHHblx
@ KJCTWpOBKA BXOOOB/BLIXOO0E
@ Pa3pabotka KOMMYTALMOHHOM NPrpaMMBl
[E] NporpammupoBanite skpana npuiiopa
[E] Omanka koMMyTaUOHHO NpOrpaMMEl
11 @ Jarpy3ka B npubop
— @ Eubnuotexa
@ PaGora ¢ makpocamu

1| 1

[E] Brniouatenk caeTa c aBTOMATMYECKIM OTKT
[E] ABToMaTMYECKOE YNPABNEHIE ANEKTPOMOT!

|HIID!]EHIIDELIIIIDQL””DPLII”DﬁL”IID!]LIIH!JBIIH!]H

OTKMIOYHTE, YTO NPUBOANT K M3NMWHEMY pACKODy
ANEKTPOIHEPTHK.

Japaua ofiecneunTs BKNIDYEHNE CBETA HA 3a0aHHBIA
WHTEpPBAN BpEMEHN, HANPUMED, ¥ BXOOHON BEDW B KBADTMDY,
no CNEOYKIWENMY ANropuTIMY:

1. nepep BX0AHOA OBEPLHD YCTAHOBNEH A3THUMK
oceewerna (F1) 1 KHOMKa BKNOYEHA cBeTa
TANMEP (SB1);

2. NpK KPaTKOBPEMEHHOM HAKATHW Ha KHOMKY
TAWMMEP npwW HegoCTaTOYHOM ECTECTBEHHOM
OCBELLEHUM CBETUNEHMK AOMMEH BKNKYATLCA Ha
WHTEpBan BpeMeHy 1 MUH - 3TOr0 BpEMeHn
AOCTATOUYHO, YTOOE HARTH 2aMOUHYKD CKEIMMHY U
KNKYOM OTKPLITE ABEDE; .

3. NpW YOEPHWMBIHWKM HAXITOM KHoNKK TAMMEP B
TeueHWe 2 C CBETHNBHMK OONMEH BKNHUYATLCA Ha
WHTEpBan BpEMeHW 3 MWH HE33BUCMMO OT
BHELIHEr0 OCBELLEHWA — 3TOT PEXWM MOMET
notpeboeateea Npu yoopke Kopwaopa;

4. npegycMOTPETh BOIMOMHOCTE YNPABNEHMA
paboToR CBETUNEHUKE MO KOMaH43aM 0T BHELWHMK
YMPABNAKILMY YCTPOMCTE MM NPW NOMOLLW
BKNKYaTENR CBET (SAl), HE3aBWCMMO OT
BHELUHEr0 OCBELLEeHMA. ITOT pexuM yoobeH Bo
BPEMA NPWEeMa rocTel MK ANA AanbHerwen
3BTOMATMI3LMK KBApTHPLl B PEMKEX NPOrpaMMel
KYMHBIF O0M»;

5. MpeaycMOTPETh BOIMOMHOCTE BKAKYEHUA
CBETHNLHMKA TONLKO B BEUEPHEE U HOUHOE
BpEMA.

Bbibop nporpaMMHpyeMoro npubopa g =]
e B e e :

14

Boi6upaem CripaBKy U BBINIOJIHSAEM COTJIACHO MHCTPYKIIMH ..
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14

12

5]

I7

18

Al

Al2

AlZ

Qi
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NMonweckan dyHoweR 1A

HITH

Nonweckan oyHwar WM

HE

Nonmueckan gy HE

Hoenmousarmwese MM

MK

Nonweckan yHuA Wokmouatowy

Qar

F1

Ald

OpranuszyeM BbIBOJI KOMIIOHEHTOB.
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18 | Q8
Al | F1
A2 L | F2
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BBEJIEM CXEMY .

4 | Pexxnm cumynaTtopa
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C, )| @| Nepwoa. mc: 100 v Bpems wkna:
I L 3 l
Myck
(») 3anyck cuMynaTOPa B PexiME Peanbhoro BpEME 1TV (K TosKe HAJI0 HAKATD Ke?
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COTJIACHO PUCYHKY.
N3yuute Kak paboTarOT JaHHBIE FJIEMEHTBHI.

BapuanT 1

not ((11)(i2)) (i3) (i4) (i5) +(i7) = Q3

Bapuanr 2

((11)+(i2)) (13) (i4) (i5) +not (i7) = Q3
Bapuant 3

((11)+(12)) (i3)+ (i4) (i5) +not (i7) = Q5
Bapuanr 4

((11)+(i2)) (13)+ (i4) (i5) +not (i7) = Q1= Q2
BapwuanT 5

not ((i1)(i2)) (i3)+ not(i4) (i5) +not (i7) = Q1= Q2

BapuanT 6

((1I1)+(i2)) (13)+ (i4) (i5) +not (i7) = Q1= Q3
BapwuanT 7

((11)+(i2)) (13)+ (i4) (i5) +not (i7) = Q1= Q4
Bapuanr 8

@11)+(@i2) (i3)+ (i4) (i5) + (i7) = Q2= Q3

Bapuant 9

(i1)(i2) (i3)+ (i2) (i5) + (i7) = Q2= Q4

1
11 ] )
oo 5
. Y YT o
12 %«—] 2 Q2
- 0] A )
: 6 Bxog I3
4| a7 npomdenus Gonee nodrobnol UHEopMauLL Haxmume F1 AT
KIHEKAeM Ha BX0JaX
5 | JeB0ol KHONEOH MLIITAR Qs
0] XOR r:'
-3 L Rt % a6
7 -,;l a7
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Bapuant 10

(i1)+(i2)+ (i3)+ (i2)+ (i5) + (i7) = Q2= Q1
BapuanT 11

(i1)(i2) (13) (12) (i5) (i7) =Q1=Q3
BapuanT 12

(11)+(3i2) (13)+ (i4) (i5)+ (16) = Q2=not(Q1)
BapuanT 13

(11)+(i2) (i3)+ (i6) (i5) +(i4) = Q2=not(Q3)
Bapuanr 14

(11)+(i2) (i3)+ (i6) (i5) +(14) = Q2

(12)+(i2) (i3) (i6) (i5) +not(i4)=not(Q3)
Bapuant 15

(11)+(12)+ (i3)+ (i6) (15) +(i2) = Q1

(11)+(i2) +(13) (i6) (i5) +not(i5) =not(Q6)
BapuanT 16

(iD)+(i2)+ (i3)=Q1

(i6) (i5) +(i2) = Q2

(11)+(i2) +(i3) (i6) (i5) +not(i5) =not(Q6)
BapwuanT 17

(iD)+(i2)+ (i6)=Q3

(i6) (i5) +(i4) =Q2

(11)+(i2) +(i3) (i6) (i5) +not(i5) =not(Q1)
BapuanT 18

(i1)+(i2)+ (i6)=Q3

(i6) (i5) +(i4) =Q2
BapuanT 19

(i1)+(i2)+(i6)=Q3

(i6) (i5)(14) =Q2
BapwuanT 20

(i1)(i2)+(i6)=Q1

(i6)+ (15)(i4) =Q2
BapwuanT 21

(i1)(i2)+(i3)=Q3

(i6)+ (i5)(i4) =Q2
Bapuant 22

(i4)(i2)+(i3)=Q2

@11+ (i5)(i4) =Q3
Bapuant 23

(i3)(i2)+(i1)=Q1

(i1)+ (i15)(i4) =Q2
Bapwuant 24

(i3)(i12)+(i1)=Q1

i1+ (12)(i4) =Q2



JlaGoparopHas pa6ota Nel6
Tema: «I'eneparop umirysibcoB B OWEN Logik»

Llenb padotsr: [TonmyunTts HaBbiku noctpoenus 1erneir B OWEN Logik ¢
UCTIOJIb30BaHUEM TeHEPATOPa UMITYJILCOB., AN1A NPOBEAEHUA UCMbITAHUIA MOAEeNN
anemeHTtos CAY

Brinonnenue paboTbl
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IIpakTn4yeckoe 3ansitue Ne 17
Tema : dnemeHTbl npeobpasosaHma OWEN Logic

Leanb padorel: Ilomyuenue HaBbiKa B cpeje "owen logic" ucnonp3oBanus

pecypcoB miist noctpoenust ACY. [{ns npoBeeHust UCIIBITAHUN MOJEIN
anemeHTOB CAY.
3ananue:
1) BeIMOJIHUTH MOIIArOBYI0 UHCTPYKIIUH.
3) OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI.
4) OpopMUTH OTYET.
IMopsaok BbINOJTHEHUsSI PadOThHI:
- BBIMIOJIHUTH [MOIIArOBO MHCTPYKIIMIO.
- MPOTECTUPOBATH MOJYUECHHBIN PE3yJIbTaT.
- pe3yJsbTar MokKa3aTh, OPOPMUTH B OTUETE.
- BBITIOJIHUTH BapUaHT, OPOPMUTH B OTYETE.

Pe3yabTat padoThI:
- KAPTMHA wtoroBoro pesyJbrara.

Otser 1:

JUISl YEro HY>KEH KOH(UTYypalMOHHbBIN (haiin?
Otser 2:

YTO CO3JaET KOH(PUTYpPAUMOHHBINA (haii.
Otger 3:

3aueM HY)KHA JaHHas MOIIaroBas WHCTPYKIIHS?
Ortger 4:

3a4eM HYKHa CIIpaBKa?
Ortser 5:

I yero HyxeH "to bool™?
Ortger 6:

I yero HyxeH "to int"?
Otser 7:

anst yero Hyxen "to float" ?
Ortser &:

KaKHEC THUIIbI ICPEMCHHBIX I/ICHOJ'IB?)yIOTCH?

BeiBOA:
110 OCOOCHHOCTSIM BBITIOJIHECHUS TTOIITAarOBOM HMHCTPYKITUN?
- MOJKET JIM UHCTPYKIUSL HAYYUTh U YEMY?

- MOJKCT JIM HHCTPYKIHA BBICTYIIATH FapaHTI/Ieﬁ IIOJOXHUTCIIBHOTI'O pGBYJ'IBTaTa?

- MOKET JIM UHCTPYKLHS OBITh aITOPUTMOM ?

- MOYXHO WHCTPYKLUIO YIYYIIUTh U Kak?

- €CJIM 4acTO BBIOJIHATH JaHHYIO HHCTPYKLHUIO, TO OHA CTAHOBUTCS HE
aKTyaJIbHOW?
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OTBETUTh HAa KOHTPOJIbHBIE BOMPOCHI.
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Bribop mogenn

Mpubop Bxoak Brixoael -
nerP110-220.120% 2P 12 2
NP110-220.1209 . 8P-Y 12 2
MP114-224 80448 4 Paooo: 12 2
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:| MP200-220.71 X 000K 2 2
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oK | | Otmens
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PA3PABOTATD JEHIN®PAIINIO

Bapuant 1

1) Mpu 11=112=0 =>Q1=1 Q2=1 Q3=12) ITpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) Ipu 11=1 12=1 => Q7=1 Q8=1 F1=1

Bapuanr 2

1) ITpu 11=1 12=0 => Q1=1 Q2=1 Q4=1 2) IIpu 11=0 12=1 => Q3=1 Q5=1 Q6=1
3) pu 11=1 12=1 => Q7=1 Q8=1 F1=1

Bapunant 3

1) Ipu 11=112=0 => Q1=1 Q8=1 Q3=1 2) IIpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) pu 11=1 12=1 => Q7=1 Q2=1 F1=1

Bapuanr 4

1) Ipu 11=1 12=0 => Q1=1 Q2=1 F1=1 2) Ipu 11=0 12=1 => Q3=1 Q5=1 Q6=1
3) Ipu 11=1 12=1 => Q7=1 Q8=1 Q3=1

Bapuanr 5

1) ITpu 11=1 12=0 => Q1=1 Q2=1 Q3=1 2) IIpm 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) IIpm 11=1 12=1=> Q7=1 Q8=1 F1=1

Bapuanr 6

1) Ipu 11=1 12=0 => F1=1 Q2=1 Q4=1 2) ITpu 11=0 12=1 => Q3=1 Q5=1 Q6=1
3) Ipu 11=1 12=1 => Q7=1 Q8=1 Q1=1

Bapuanr 7

1) IMpwu 11=1 12=0 => Q2=1 Q8=1 Q3=1 2) ITpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) Ipu 11=1 12=1=> Q7=1 Q1=1 F1=1

Bapuant 8

1) Ipu 11=1 12=0 => Q7=1 Q2=1 F1=1 2) IIpu 11=0 12=1 => Q3=1 Q5=1 Q6=1
3) Ipm 11=1 12=1 => Q1=1 Q8=1 Q3=1

Bapuanr 9

1) IMpu 11=112=0 => Q1=1 Q2=1 Q3=1 2) IIpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) Ipm 11=1 12=1 => Q7=1 Q8=1 F1=1

Bapuanr 10

1) Ipu 11=1 12=0 => Q1=1 Q2=1 Q4=1 2) IIpu 11=0 12=1 => Q3=1 Q5=1 Q6-=1
3) pu 11=1 12=1 => Q7=1 Q8=1 F1=1

Bapuant 11

1) Ipu 11=112=0 => Q1=1 Q8=1 Q3=1 2) IIpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) pu 11=1 12=1 => Q7=1 Q2=1 F1=1

Bapuant 12

1) Ipu 11=1 12=0 => Q1=1 Q2=1 F1=1 2) Ilpu 11=0 12=1 => Q3=1 Q5=1 Q6=1
3) pu 11=1 12=1 => Q7=1 Q8=1 Q3=1

Bapuanrt 13

1) Ipu 11=1 12=0 => Q1=1 Q2=1 Q3=1 2) Ilpu 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) IIpm 11=1 12=1=> Q7=1 Q8=1 F1=1

Bapuanr 14

1) Ipu 11=1 12=0 => F1=1 Q2=1 Q4=1 2) ITpu 11=0 F1=1=> Q3=1 Q5=1 Q6=1
3) pu 11=1 12=1 => Q7=1 Q8=1 Q1=1

Bapuant 15

1) Ipwu 11=1 12=0 => Q2=1 Q8=1 Q3=1 2) Ilpu 11=0 12=1 => F1=1 Q5=1 Q6=1
3) Ipu 11=1 12=1=> Q7=1 Q1=1 Q4=1

Bapuanr 16

1) Ipu 11=1 12=0 => Q7=1 Q2=1 F1=1 2) IIpu 11=0 12=1 => Q3=1 Q5=1 Q8=1
3) Ipu 11=1 12=1 => Q1=1 Q6=1 Q3=1

Bapuanr 17

1) Ipu 11=1 12=0 => Q7=1 Q2=1 Q4=1 2) IIpu 11=0 F1=1=> Q3=1 Q5=1 Q6=1
3) pu 11=1 12=1 => F1=1 Q8=1 Q1=1

Bapuant 18

1) Mpwu 11=1 12=0 => Q7=1 Q1=1 Q3=1 2) ITpm 11=0 12=1 => Q4=1 Q5=1 Q6=1
3) Ipu 11=1 12=1=> F1=1 Q8=1 Q4=1

Bapuant 19

1) Mpwu 11=1 12=0 => Q7=1 Q2=1 F1=1 2) Ipu 11=0 12=1 => Q4=1 Q5=1 Q8=1
3) Ipu 11=1 12=1 => Q1=1 Q6=1 Q3=1
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JlabopaTopnasi paGora Nel8
Tema: PeneliHO-KOHTAaKTHBIE CUCTEMBI YIIPABICHUs HAJIAKA U ITYCK aCHHXPOHHOIO JIBUTaTENIsA
Heap padorsi: U3yunTh NPUHIMI JeHCTBHUS [1yCKOPETYIMPYIOIIEH annapaTrypsl 1
JUCTAaHIIMOHHOTO YIPABIIECHUS 3JIEKTPOJIBUTATEIIEM.
Boinosinus padory, Bl Oynere ymerh:
OCYILIECTBIISATh MOHTAX MATHUTHBIX ITyCKaTENEH,
MarepunanbHoe obecnieyeHue:
Habop OTBEPTOK, PACXOJIHBIN MaTepHall, IIIOCKOTYOIbI,
OOKOpE3bI, NyCKOPETYIUPYIOIIas annaparypa, MyJIbTUMETD.
3aganue:
MOJKJIFOUUTH 3JIEKTPOJBUTATEIb B CETh UEPE3
HEPEBEPCUBHBIN 3JIEKTPOMArHUTHBIN ITyCKaTEb.
ITopsinok BbINOJIHEHHS PadOTHI:

1. wu3yuuTh npaBuiia MOHTAXKA ITYCKOPETYIUPYIOICH anmnaparypsl;
2. npousBectd MoHTax [IPA Ha cTeHae u

3aIyCTUTh 3JIEKTPOBUTATEb.
Xon paboTsl:

1. wu3yuuTh MpaBuIa MOHTAXA
MyCKOPETYJIHPYIOIEH anmnapaTyphl;

2. mpousBectr MoHTax [IPA Ha cTeHne n

3aIlyCTUTD JJICKTPOABUTATCIIb.

[Tyckoperynupyromie ycTporicTBa, anmnapaTsl YIPaBIeHHUs U 3aIUThI

MarauTHbIi MycKaTellb — 3TO YCTPONCTBO KOTOPOE MPEAHA3HAUCHO ISl aBTOMATHYECKOTO
BKITIOYCHUS M OTKJIFOUEHHS TPeX (pa3HBIX AIIEKTPUICCKHUX JBUTATEICH OT CETH, a TAKXKE UX
peBepcupoBanue. Kak mpaBuio UCHOIB3YeTCs Tl YIIPaBIEHUS aCHHXPOHHBIM JIBUTATENIeM C
HanpsbkenueM 10 600 B.

YcrpoiicTBo MarHuTHOTO Iyckatens: 1) OH cocToUT U3 cepieyHHKa Ha KOTOPOM MTOMEIIeHa
BTSTHBAIOIIAS KATYIIKA;

2) SIxopsk, MIACTMACCOBOTO KOPITyCca, MEXaHHUECKHE WHINKATOPHI,

3) OcHOBHEBIE U BCITIOMOTATEIbHBIE OJIOK KOHTAKTHI.
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ITpu nopaue HanpsKEHUS HAa KaTYIIKY ITyCKaTels POTEKAIOIINN B HEM TOK IIPUTSTUBAET SIKOPb
K CEpJCYHHKY, CJICACTBUEM UETO CTAaHET 3aMbIKaHUE BCIIOMOTaTEIbHBIX OJIOK KOHTaKTOB,
KOTOPBIE B CBOIO 0YEPEIb CUTHATU3UPYIOT B CUCTEMY YIIPABIICHUS O BKJIIOYECHHE WU
OTKJIFOYEHUH yCTPOMCTBA.

IIpu cHATHE HANIPSKEHUS C KaTyLIKU MarHUTHOT'O IyCKaTelIs 110 IEUCTBUEM BO3BPATHOM
IIPYKUHBI KOHTAKThI PA30OMKHYTCSI TO €CTh BEPHYTCSI B HAYAJIBHOE IOJI0KEHHE.

Cxemal. [Ipocreiimas cxema MOAKIIOUEHUSI MAarHUTHOT'O ITYCKaTesl.

ITpu 3amMbIKaHKE aBTOMATUYECKOIO BBIKJIIOYATENSI COOMPAETCS cXeMa NUTaHUs KaTyLIKH
MarHuTHOro mmyckarens. [IpenoxpanuTens oOecriednBaeT 3aUTy CXEMbI YIIPaBICHUS OT
KOPOTKHX 3aMBIKaHH, P HOPMAJIBHBIX YCIOBHAX KOHTAKT TEILIOBBIX pene 3aMKHYT. Jlis
3aIyCcKa aCHHXPOHHUKA HA)KUMAEM KHOIIKY ITYCK, LIETb 3aMbIKAECTCS Yepe3 KaTyIIKy MarHUTHOTO
IIycKaTelsl HAUMHAET IIPOTEKATh TOK, CEPACYHHK BTATUBACTCA TEM CAMBIM CHIJIOBBIE KOHTAKThI
3aMBIKAIOTCS U TAK)KE 3aMBIKAIOTCSL OJIOK KOHTAKTHI. BIIOK KOHTAKT HY>KEH JJIs1 TOTO YTOOBI
3aMKHYTb LI€TIb YIIPABJICHNUs, IOCKOJIbKY KHOIIKA ITOCJIE TOTO KaK €€ OTIIyCTAT BEPHETCA B
HCXOJIHOE TOJIOKEHUSA. J[JI1 OCTAaHOBKHU 3JIEKTPOABUIaTENs JOCTATOYHO HAXKATh KHOIIKY CTOI
KOTOpas pa30eper cxemy yIpaBiIeHHUsL.

[Tpu amuTenpHON eperpy3Ke cpadaThiBaeT TEIUIOBOM IaTYMK, KOTOPBIH Pa30OMKHET KOHTAKT 3TO
TOKE IIPUBENET K OCTaHOBKE. IIpy naHHOM cXeMe BKIIIOUEHUS CIIELYET y4eCTh HOMUHAIBHOE
HanpspkeHue katymku. Ecnu Hanpsbxenue 220B, a apurarenst 380B To nannyro cxemy

A B C
o o o

\\ \\ \\ Mycx
G )
i afine
L]
NO(14) NO(13)
4 4 <« | ~
N
K1
> D D I
& 2 3 |
|
KK I
I
q J] | —o— e 1
AL

ynoTpeOIsaTh HEeNb3sl, @ MO’KHO IPUMEHUTH C HEUTpaIbHBIM IPOBOIOM, a €CIIM 0OMOTKA
JIBUTATENIsl COeAMHEHA TpeyroyibHuKoM 220B To naHHast cxema >ku3HecrnocoOHa.

ACHHXpPOHHBIN JABUTaTeNb — 3TO ACUHXPOHHAs MallliHa peJHa3HaueHHas Ui Ipeo0pa3oBaHUs
IIEKTPUYECKON SHEPTUU B MEXAHUYECKYIO dHEpruto. CII0BO aCHHXPOHHBIN 03HAYAET HE
OJIHOBPEMEHHBII MPU 3TOM UMEETCS B BUJY YTO Y ACHHXPOHHBIX JIBUTaTeJIel 4acTOTa BpaIleHUS
MarHUTHOT'O TOJI CTaTopa BCerAa 0OJIbIle YaCTOTHI BpaleHus poTopa. OCHOBHBIMHU YaCTSIMU
ACMHXPOHHOT'O JIBUTATENs SBJISAIOTCS pOTOP U CTaTopa.

CraTtop — MMeeT HIMIMHIAPUIECKYI0 GOpMY B cOOMpPAETCs U3 JTMCTOB CTANIH, B Ma3ax CepACYHHUKA
cTaTopa yJI0KeHbl OOMOTKH KOTOPbIE BBIIOJIHEHBI U3 0OMOTOYHOT0 MpoBoaa. Ocu 0OMOTOK
C/BUHYTHI B TPOCTPAHCTBE OTHOCUTENILHO APYT Apyra Ha yroia 120°. B 3aBucumocTu ot
[10/1aBa€MOT0 HATPSKEHUS KOHIIBI OOMOTOK COEIMHSIOTCS TPEYTOJIbHUKOM WJIH 3BE3I0M.
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Potop ObiBaeT nBYX BHIIOB: - KOpOTKO 3aMKHYTBIM POTOp MpencTaBIisieT co00il cepieuHuK
HaOpaHHBIN U3 JIMCTOB CTaJU, B [1A3bl 3TOI'0 CEPACYHMKA 3aJIUBACTCS PACIUIABICHHBIN
anmoMuHuil. B pe3ynbrarte yero o6pa3yrorcs CTEp>KHU KOTOPBIE 3aMBIKAIOTCS TOPIIEBBIMH

KOJIbIIaMH 3Ta KOHCTPYKIUA HAa3bIBACTCA Oennubs KieTka. B JABHUI'aTCIIIX 0oIBIION MOIITHOCTH

BMCCTO aJIlOMUHUA MOXKET IMTPUMCHATHCA MC/Ib. bennubsa kneTka MpEaACTaBJIsACT coboit

3aMKHYTYI0 OOMOTKY POTOpa OT KyZa U €CTh 3TO Ha3BaHUE.

- ®a3HbIi poTOp UMeEeT Tpex(Pa3sHyro 0OMOTKY KOTOpast MPaKTHYECKH HE OTIIMYAETCS OT
00MOTKH cTaTtopa. B GoabIIMHCTBE CilydyaeB KOHIIBI OOMOTOK COEUHSIOTCS B 3BE31LY, &
CBOOO/THBIE KOHIIBI ITOJIBOJIATCS K KOHTAKTHBIM KOJIbI[AM C TIOMOIIBIO IIETOK KOTOPHIE
HOJKJIFOYEHBI Koublia. Llenb 0OMOTKH poTopa MOXKET BBOJUTH J0OABOYHBIN pE3UCTOP, ITO
HYXHO JJIs1 TOTO YTOOBI MOXHO OBLIIO N3MEHUTH aKTUBHOE COIIPOTHBIICHHUE LIEITH POTOPA, TOTOMY
YTO 3TO CHOCOOCTBYET YMEHBIIEHHIO OOJIBIIMX ITyCKOBBIX TOKOB.

CocraBiieHHE CXEM COEIUHEHNN
A B c
g g g

of SN

581

582

SB3

KM1

KMm2

\ > A KM1

KK

KM1

SB3

KK

582
KMm1

KMm2

KMm2
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JlabGoparopHuasi padora Ne 19.
O3HakoMJIeHHe ¢ IPUHIUIIOM A€l CTBHUS YCTPOICTB 3alIMTHOrO oTKJII049eHus (Y30).
HEJIb PABOTbI: O3HakoMHUTbCs ¢ HA3HAYEHUEM U IPUHLIUIIOM JIEHCTBUS YCTPONCTB
3aUTHOrO oTKIoueHus (Y30),1poBeieHue UCIIBITaHUS MOJIENH C LIEJIbI0 MOATBEPKICHHUS ee
paboTOCTIOCOOHOCTH.

ITPUBOPBI 1 OBOPYJTOBAHUE

1) u3amepuTens napaMeTpoB MeKTpoycTaHoBok MI13102.

I

UcnbiTanure ctaHaaptHoro Y30 (6e3 3anepxku),

[unana3oH uamepeHus (Mmc) Paspewenue (mc) MorpewHocTs
0 =300 (1721, lax) 1
0+ 150 (2x.) 1 3 mcC
0 « 40 (5x1.) 1
McnoiTanue cenektusHoro Y30 (C BpeMEeHHOW 2aepXKon)
OuanasoH nimepeHus (mc) PaspeweHue (Mmc) MorpewHocTs
0 =500 (17214, lan) 1
0 = 200 (2x15¢) 1 +3mc
0+ 150 (5x14) 1
TOKMCTIBITAMMA - it 1/2x1 45 MAKCUMANBHBIA

YMHOXMTEND 5 He aocTyneH ecnu |y, =1000 MA (CraHaaptHoe Y30) unu |y, = 500 MA
(CenextusHoe Y30).
MHoxuTenb 2 He aocTyneH ecnm |y, =1000 MA (CenektusHoe Y30).

Tok cpabaTbiBaHnAa

[nanasoH uMepeHna B COOTBETCTBMM CO cTaHaapToM ENG61557-6.
Tok cpabatbiBaHuA (. =10 MA)

[Owana3oH uaMmepeHus |, Paspewenue |, MorpewHxocTb
0.2xly = 1.1xly (TN AC) 0.05x) 4 + 0. 12Ny
0.2xlyy + 2214 (TN A) 0.05x1.y + 0. 1=l
Tok cpabatbiBaHua (luy = 30 MA)
Ouana3soH uamepeHus |, Paspewenue |, MorpewHocTs
0251y = 1.1xl4 (Tun AC) 0.05x1 4 + 0. 1%l
0.2X|_\N + 22’('_;” (mn A) 005"“ +01 X'AN
Bpema cpabartuiBaHna
[wana3oH uamepeHus (mc) Paspewenue (Mc) MorpewHocTs
0+ 300 1 +3Mmc
HanpsokeHue NpuKoCHOBEHKA
[vana3oH uamepeHua B COOTBETCTBMM CO cTaHaapToM ENG61557-6: o1 3.1 B g0 999 B.
[Ouana3soH usmepexnus (B) Paspewenue (B) MorpewHocTb
00-99 0.1 ((- 0 %/+10 %) -X+2.K)
10.0-999 0.1 ((- 0 %/+10 %) -X)
X — M3MepeHHoe 3HayeHne, K — 3HaueHue eauHuLbl MNaaWwero paspaja Ha npeaene
WU3MepeHua

2) YerpoicTBo 3amuTHOro otTkiatodenus tuna F200 npousBoacTBa komnanuu ABB.



TEOPETUYECKHUE CBEJIEHUSA

YerpoiicTBO 3a1IUTHOTO OTKJIOUeHUs1 (cokp. Y30; Oosiee TOUHOE HA3BAHUE: YCMPOUCHBO
3AUUMHO20 OMKAIOYEHUS, YNpasisiemoe oughghepeHyuanbHbIM (0CmamouHbim) moKom, COKP.
¥Y30-/1) wiu BbIk;I04aTe b quddepennuanbnoro toka (BAT) win 3amurHo-
orkaouaiiee yerpoiicreo (30Y) — MexaHHUECKUI KOMMYTAIIMOHHBIN aIapaT WiId
COBOKYITHOCTb 3JICMEHTOB, KOTOPBIE TPU JOCTHKEHUH (TIPeBbIIeHUN) U] PepeHITnaTbHBIM
TOKOM 33/IaHHOTO 3HAUYCHUS MIPHU ONPEIEIEHHBIX YCIOBHIX IKCIUTyaTalliH TOJKHBI BHI3BATh
pa3MbIKaHUE KOHTAKTOB. MOXKET COCTOATH U3 Pa3IMYHbIX OTJEIbHBIX 3JIEMEHTOB,
peHa3HaYCHHBIX JIJIs1 OOHApYKEHUs1, U3MEpeHUsl (CpPaBHEHHUS C 3aJJaHHON BEITMUUHOM)
TuQepeHIMaIbHOr0 TOKA M 3aMbIKAHHSI U pa3MbIKaHHS AJIEKTPHUYECKON 1eTH (pa3beInHUTEII).

OcHoBHas 3aga4a Y30 — 3amura 4ea0BeKa OT HOPAXKEHUSI SJIEKTPUUECKUM TOKOM U OT
BO3HUKHOBEHUS 110’Kapa, BEI3BAHHOI'O YTEUKOM TOKa yepe3 3HOIEHHYIO U30JISALHIO IPOBOIOB U
HEKAa4YCCTBCHHBIC COCIUHCHU .

[[Iupokoe mpUMEHEHHE TaKXKe MOJIYIUSId KOMOUHUPOBAHHBIE YCTPOICTBA, COBMEIIAIOIINE B
cebe Y30 u yCcTpOoHCTBO 3allIUTHI OT CBEPXTOKA, TaKKE yCcTpoiicTBa Ha3biBatoTcst ¥Y30—]] co
BCTPOEHHOM 3aIlIUTOM OT CBEPXTOKOB, 1100 mpocto audgasromar. Yacto auddaBromarsl
cHaOKaroTCs CHEeUaIbHOM MHIMKALKEH, T03BOJISIONIEH ONPeaeIuTh, IO KAKOW MPUUNHE
MIPOM30IILIO cpabaThiBaHUE (OT CBEPXTOKA WIIH OT TU(PHEPEHIINATBLHOTO TOKA).
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Puc. 1. Yempoticmea 3awyumnoeo omkatouenus npoussoocmea gpupmol ABB.

Ycrpoiicteo Y30.

Buyrpennee ycrpoiictBo Y30 npecTaBieHo Ha puc. 2.
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Puc. 2. Yempoticmso Y30

Ha pucynke 2 nokazaHo BHyTpeHHee yCTpoicTBO onHOro u3 thnos ¥Y30. lannoe Y30
IpeHa3HaYeHOo I YCTAaHOBKH B pa3phIB LIHYpa MUTAHUS, €r0 HOMUHAIBHBIN TOK 13 A,
otkmovatomuit nuddepenimanbubpiii Tok 30 MA. JlaHHOE YCTPOMCTBO SBISETCS:

§ Y30 co BcnomorareyibHbIM UCTOYHUKOM TTUTAHUS

§ BBIMOJTHSIONINM aBTOMaTHYECKOE OTKIIFOUEHUE MPU OTKA3€ BCIIOMOTATEIHHOIO HCTOYHUKA

Ot10 03HayaeT, yTo Y30 MOKET ObITh BKIIOUYEHO TOJBKO IIPU HATMYUU MHUTAIOLIEr0 HApPsS>KEHUs,
MIPY MPOTIAJaHUH HAMIPSHKEHHUSI OHO aBTOMATHUECKH OTKITFOYAeTCs (TaKoe MOBEICHNE TTOBBIIIAET
0€30MacHOCTh YCTPOMCTRA).

®da3HpIN 1 HYJIEBOW MMPOBOJHUKU OT UCTOYHUKA MATAHUS MOIKIIOYAIOTCS K KOHTakTaMm (1),

Harpy3ka Y30 noakirouaercs K KoHTakTaM (2). [IpoBoguuk 3amutHOrO 3a3emienus (PE-
npoBoIHUK) K Y30 HHUKaK HE IMOIKII0YaeTCS.
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[Tpu HaxxaTnu kKHOTIKH (3) KOHTAKTHI (4) (a TakKe elle OJuH KOHTAKT, CKPBITHIH 3a y3110M (5))
3ambikatoTes, 1 Y30 npomyckaer Tok. ConeHonn (5) yaepKUBaeT KOHTAKThHI B 3aMKHYTOM
COCTOSIHMH TOCJIE TOTO, KaK KHOIKA OTITYIICHA.

Karymika (6) Ha TOpOUJAIBHOM CEPACUHUKE SBISIETCS BTOPUYHONH OOMOTKOM

I depeHraIbHoro TpancopMaTopa Toka, KOTOPbI OKpYKaeT (a3Hblil U HyJIeBOH
IpoBOAHMKU. [IpOBOIHUKN IPOXOJAT CKBO3b TOP, HO HE UMEIOT AIEKTPUUYECKOT0 KOHTAKTa C
KaTyHIKoW. B HOpMaIbHOM COCTOSTHMM TOK, TEKYLIHH 110 (pa3HOMY POBOAHUKY, TOYHO paBEeH
TOKY, TEKYILIEMY 110 HYJE€BOMY IIPOBOAHMKY, OJTHAKO 3TH TOKU MPOTUBOIIOJIOKHBI 10
HarnpasieHuto. TakuM 00pa3oM, TOKM B3aUMHO KOMIIEHCUPYIOT IpYT Apyra U B KaTyIIKe
muddepeHnmansHoro Tpancdopmartopa Toka JJ[C oTCyTCTBYET.

Jlrobas yTedka TOKa U3 3alUIIAeMO e Ha 3a3eMJICHHBIC TPOBOIHUKY (HAIIpUMeEp,
MPUKOCHOBEHHUE YEJIOBEKAa, CTOSIIIEr0 HA MOKPOM MOy, K (ha3HOMY IIPOBOJHUKY) IPUBOIUT K
HapyLeHHIO OalaHca B TpaHchopMaTope Toka: uepe3 Gpa3Hblil MPOBOAHUK «BTEKAET OOJIbIIE
TOKa», YeM BO3BpalIaeTcs 110 HyJIeBOMY (4acTh TOKA YTEKAaeT Yepe3 TeJo YeIOBeKa, TO eCTh
noMuMo TpaHcgopmaropa). HecObanancupoBaHHBIH TOK B IEPBUYHON 00MOTKE TpaHCopMaTopa
ToKa mpuBoauT K nosisneHuto 3/1C Bo BropuuHoii ooOmMoTke. Ita DJIC cpasy ke perucTpupyercs
CHESIIIUM YCTPOUCTBOM (7), KOTOPOE OTKIIFOUAET MUTaHue coyieHonaa (5). OTKIIOUeHHBIN
coJieHOU]T OOJIbIle HE YACPKUBAET KOHTAKTHI (4) B 3aMKHYTOM COCTOSIHUH, U OHH Pa3MbIKAIOTCS
1oJ1 ACMCTBUEM CUJIbI IPYKUHBI, 00ECTOUNBAsI HEUCIIPABHYIO HAarPy3KYy.

YCTpOﬁCTBO CIIPOCKTUPOBAHO TaAKUM o6pa30M, YTO OTKJIIFOUCHUC MPOUCXOAUT 34 JOJIM CCKYH/BI,
YTO 3HAYHUTCIBbHO CHMIKACT TAXKCCTD HOCJIGI[CTBI/Iﬁ OT IMOPAKCHHA SJICKTPUICCKHUM TOKOM.

Knomnka npoBepk# (§) mo3BoJISIET MPOBEPUTH PAOOTOCTIOCOOHOCTh YCTPOUCTBA ITyTEM
MpOITycKaHus HEOOJBIIOTO TOKA Yepe3 OpaHKeBbIN TECTOBLIHN MpoBo (9). TecToBblit TPoBOA
MPOXOJUT Yepe3 CEpJCUHUK TpaHCPOPMATOpa TOKA, TIOITOMY TOK B TECTOBOM ITPOBOJIE
SKBUBAJICHTEH HAPYIIECHUIO OallaHCa TOKOHECYITUX MTPOBOIHUKOB, TO €cTh Y30 MOIKHO
OTKJIFOUUTBCS IIPU HAXKAaTUU Ha KHOMKY IpoBepku. Eciu Y30 He oTKIII0UnIOCch, 3HaUUT OHO
HEHCIIPaBHO U JJOJDKHO OBITh 3aMEHEHO.

ITo cnioco0y ycraHOBKH

§ cTanMoHapHbIE C MOHTaKOM CTAllMOHAPHOM 3JIEKTPONPOBOAKOM

§ mepeHoCHbIE C MOHTa)KOM THOKMMHU MTPOBOJAMH C YUTMHUTEISIMU

ITo ymcay moarocoB

§ OTHOMOIIOCHBIE ABYXIIPOBOIHBIE

§ ABYXIIOIIOCHBIE

§ ABYXTOIIOCHBIE TPEXIIPOBOAHBIE

§ TpexnomarocHbIe

§ TPEXMOIIOCHBIE YETHIPEXITPOBOIHBIE

§ YCTBIPCXIIOJIFOCHLBIC
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Ilo cnocoOy neiicTBus
§ Y30/ 6e3 BCIIOMOTaTeIbHOI'0 HCTOYHUKA ITUTAHUS

§ ¥30—/] co BcrioMoraTeabHbIM UCTOUHUKOM TTUTAHUS:
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SNEHT po NPHEN HHK

COJAEPXAHUE OTYHETA
OTtyeT no NpoBeACHUIO Ja0OPaTOPHOIN padOTHI JOJKEH COIEPKATh:
1. Cxemy npoBeneHUs UCTIBITAHUN
KOHTPOJIBHBIE BOITPOCHI
. UTo Takoe aBTOMaTHYECKOE YCTPOHCTBO 3amuTHOrO oTKIt0oueHus(Y30)?
. KaxoBo naznauenue ¥Y307?
. Onummre yerpoiictso Y30.
. B kakux cinyqasx Y30 ne cpabotaer?
. [Touemy 3aIIUTHBIN TPOBOAHUK HE MPOXOIUT Yepe3 oOMOTKY Y30?
. Uem Y30 npuHIUNHAATBEHO OTIUYACTCS OT MPEJOXPAHUTEIS?
. Kak xnaccudummpyror ¥Y30?
. O6nacte npumenenus ¥Y30.
. [IpyHIMNMAIBHO ONMUIINTE UCIIBITATENFHYIO YCTAaHOBKY.
10. O0bscHUTE periaMeHT UCIBITAaHUH
11*. Kak BBl [ymMaeTe, mo4eMy Ipu yCTAaHOBKE Ha 0JIHO npucoeauHeHne Y30 cOBMECTHO ¢
ABTOMATHUYECKUM BBIKJIIOYATENIEM HOMUHAJIBHBIN TOK MOCIEHETO BEIOMPAETCs HA CTYIEHb
HIDKE, YeM HOMUHAILHBIA TOK Y30?

O 01N DN b W~
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JIaGopartopHas pabotaNe20

Tema: MoOHTa) ¥ U3y4EHUE U3MEPUTEIIS-PETYIISITOPA TEMIIEPATYPHI U BIAKHOCTH
NPTB-5215

Llens: MonTtax n Hanaaka PTB.

Xoxa padoTsl

1 Uzyuuts npubopsl UPTB u3zMepurens perynsaropa v BIQKHOCTH U
npeoOpazoBatenb TemiepaTypsl 1 Braxknocta UITTB.

2. IBy4nTh cXeMy aBTOMATH3alMU H3MEPEHHUS TEMIIEPaTyphl U BIKHOCTH Ha Oaze
JTAHHBIX TIPUOOPOB .

3. YcTaHoBUTh TpeOyeMyro TEMIIEPaTypy U BIAXKHOCTb.

4. IToaxIIOYUTE CTEH]T M 3aMKCcaTh JaHHbIE CpaOaThIBAHKSI.

5. OTBETHUTH Ha BOIIPOCHL:

5.1 Haznauenue npubopos MPTB u UIITB

5.2 YerpoiicTBo , pabota ,cxema noakimrouenus MPTB u UIITB

5.3 [lpuHuun paboThl cTea aBTOMAaTHYECKOrO U3MEPEHUSI TEMIIEpaTyphl U
BJIQ>KHOCTH.

Teopernueckas 4acTh:

A _HASHA - NEHME

LMZreS DT el Sy T T O TeEeRMITaeD@a T Wil M BIlSses—
IO T BT LI T EB-S21S Ogarnee —  HFMP T EB-S215) B ORI
i B U= ey =1 c: plet=telelal=FE-Tal=t=ln =" wl="1W R ECT W =t o 100y ar="d i [N L SN W |
T EMATNMTeEra T Wl Wb Brnastaaoc T HFMETT B (Ogarree FMETTE)
NpeOHasSHasreH JUriA PSS e HMFA 1 DSy INITMpOoOBsSaHrs—A
TEPANMEDa T Wil M ENMTacsdkocCc T B DESn e dH I TaE 2O N Ta—
T E=C K TNDOLESECIC & MOl TeS H OO Tk, S e T —
M, GG OO XOIHAFC T B, JeEeCOlNTeE e DO T e

= MR TE-S52215S B KadecTEBES MNMaepDBEBRTrAdHONe ripoeeaios—
PasoBaTaerisAa rnMpreabdaaeHsAae T L1 T E, B2 COoOCcTaEe  BEOTO—
PO BXOL0AT SMEFEOC THORM 9% EBCTEM TSl HEIlFl S0 Tenaer T
OTHOC M TENE O BITasaiOoc TE M TS Dnaconpae oD poasoBa—
TNk COrn O THMEBrTeHrs=a SO0t

oo Ty KILLE1A LArnTEB-S215% MOSECrIsaaeT [ % Pl DB | =90
FOoOBAaTE N B Kadaeoc TEBe HAaC TOMEHONO Mperoo oaE F1eso
W TaHAaBNMMEBaTiE B LLIL T

M« LR I Pl g W S Ha O e LA Pl = 1S AP TEB-S>=215% =
COOTEBSTC TEFEPFT G Mo T 97 3a—91 AR T O LNy = E—
HE M H TR

Tabnuua

Tun ycTaBgum
Tun yctaeew | OboaHayeHune OnA JaHHOW

MOAWPUEALIMKA
min | +min |l 1
min | + max |l 12
max | + max Il 22

MAarmAassm=r | Alam=—rmE 2 1 A G a0 arE 18 o e

YCTPOUCTBOU PABOTAU3AEJIUS UPTB-5215

4.1. Ilepennss nanens MPTB-5215 cocTouT U3 ABYX 4acTeil: BEpXHEW U HUKHEMN;

101



BBepxHen 4acTu pacnoJIOKEHbI OpraHbl  YIIPABICHHS : *KHOIIKH NEPEKIIOUYCHUS

pexuma nzmepennit «PEXXUM» «I» u «lIl»; siiudpoBoit nuHaukaTop
TEKYIIEro/3aJaHHbIX 3HAYEHUN TEMIIEPATYPBI; * 2 €IUHUYHBIX CBETOINOIHBIX
WHJMKaTOpa cpabaThiBaHUs YCTaBKHU Mo Temneparype «I» u «Il»;

s 2 noTeHyMomeTpa YCTAHOBKW 3adaHHOro 3aHadve-
HUA TemnepaTypbel «YCTABKA» «l» n «ll» (Yce-
TaBka | — Tekyuwlee aHadeHWe TeMnepartypbl, yc-
TaBka || — bnokwpoeka).

B HW#HeWn yacTh pacnonoxeHsl opraHbl MHOWKA-

UMK W yNpaBneHnA perynAartopa BnaxHoCcTH:

*  KHOMKA MEPeKniYeHnA pexuma W3MepeHui
«PEXKKM» «l» 1 «ll»;

* UWMPPOBOKH MHOWMKATOP TEKYLero/aafaHHbIX 3Ha-
YEHWIA BIaxHOCTH;

e 2 eMHWYHLIX CBETOAWOOHLIX WMHOWKaTOpa cpa-
baTbiBaHWUA YCTABKW NO BNAXHOCTU «I» 1 «ll»;

¢ 2 noTeHUWomeTpa YyCTAHOBKW 3adaHHOro 3aHadve-
HUA enaxHocTn «YCTABKA» «l» n «ll» (YcTaeka
| — TekylLlee 3HAYEHWE BNaXHOCTKY, ycTaBka Il —
DnoKMpoBKa).

4 2 Ha zagHwowo naHens MPTB-5215 BeiBeOeHbI:

s  KMNEMMHbIE KOMOOKW OMA MNOOKIMHYEHWA K CeTwn,
WUCNONMHUTENBLHBIM YeTpoicTBam, ATTHB;

*  BbIXOObl BCTPOEHHLIX M3MePUTENLHLIX Npeobpa-
sopatenein 0...5 mA /420 mA (no 3akasy);

¢ MOTEHUWOMETPbl YCTAHOBKM BeNWYWHBI 30HLI
BO3BpaTa no cpabarsiBaHWI0 YCTaBOK MO Temne-
patype W BRNaMHOCTW, 0003HaveHHble «AT» |
“AHP”, «AT» Il “AHP".

4 3. B coctas MPTB-5215 BxonAT:
« TpaHcOpPMAaTOPHBLIA DOMOK NMUTAHWA ¢ NUHEWHBI-

—_—— T e e e - -- -

Crabunusatopamu
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s [OBa adHanoro-uwdgpoBblX npeocbpasoeaTtensa c
WHOWKaTopamMy OnA oTobpameHuAa 3HavyeHWHA
TEMNepaTypbl U OTHOCHUTENLHOW BNE#HOCTH,

s cxema GOpMMpPOBAHWA TeKyLWEro 3HadeHWA
TeMnepaTtyphl;

s  KOMMNapaTopbl CpaBHEHWMA TEKYLIEND 3HaJYeHWA
TeMnepaTypbl ¢ 3aaHHbIMKW 3HAYSHUAMK ¢ yue-
TOM TEMNEPaTYPHON NONPaBKK;

= cxema GOpMWMpPOBAHWA TeKyLWero 3HadeHwWA
BMaHOCTH;

*  KOMMapaTopbl CpaBHEeHWMA TeKYLWEero 3HadeHwWA
BMNaHOCTH € 3adaHHbBIMK 3HAYEHWUAMM,

*  WMCNONHWTENLHEIE pene cUcTeMbl PeErynUpoBaHWA
(cMrHanuaauum) TeMnepaTypbl W BNaEsKHOCTA.

4.4 bnok nurtaHua npeobDpasyeT ceTeBoge Ha-
npaxeHwe 220 B B crabwnuanpoBaHHoe +5 B,
-12 B, +12 B. Buinwo4yartens NMMTEHWA He npemay-
cmoTpeH, Tak kak MPTB-5215% npepgHazHaden anA
paboThl B HEMPEPLIBHOM PEXMME.

4 5. lNepBbld aHanoro-yucposod npeobpasoBa-
TENL M3MepAeT W oTobDpaxaeT Ha undgpoBoOM MHOW-
KaTtope TekyLly Temnepatypy. [1py HaxaTon KHOoM-
ke «PEXKM» «l» («ll») namepAaeTcA 2afaHHOe 3Ha-
yeHWe Temnepatypol | (11).

4 6. Bropoi aHanoro-uwdgpoeoid npeobpasoBa-
TENE MaMmepAseT W oTobpamaseT Ha ungpoBoM MHOW-
KaTope TekylUyk BNaHOCTbh. [lpy HaxaTon KHOoNke
«PEAVIM» al» («ll») namepraeTcA 3agaHHOe 3Ha4Ye-
HWe enaxHocTy | (1.
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47. Cxema (QOpPpMUPOBAHWA CWIHana TeKyllen
TeMmneparypsl npeocbpaayeT curHan Tepmonpeobpa-
30Barens B MacliTabupoBaHHOE HaNpAMXEHWE U NMu-
HeapuayeT ero.

4 &. KoMmnapatopbl CpaBHEHWMA 3HAYEHWA TeKy-
el TeMnepaTypbl ¢ 3afaHHbIMKW (QOPMWUDYKOT CUr-
Harbl BKMIOYEHWA pene NnpW BbIXOOE TEeKYLIERA Tem-
nepaTtypel 3a 3afaHHble npeaen..

49 KoMnapatopbl CPaBHEHWMA 3HAYEHWA TeKy-
el BNAXHOCTK C 3afaHHbIMWU (DOPMUDYHOT CUTHArbI
BKMIOYEHWA pene Npu BeIX0OOe TeKkyllen BhNamHOCTH
3a 3aflaHHbIe Npefen..

5. YKASAHWUA MEP BE3OIMNACHOCTH

5.1, K akcnnyataumm MPTB-5215 ponyckaetcA
nepcoHan, M3y4YWBLUMA HacTOAWMIA nacnopT M nNpo-
WeOWWA MHCTPYKTAaXK No TeXHWKe DeaonacHoCTK.

5.2 Tllepen akcnnyarauven Npu OTENHYEHHOM
NATaHUKM HeoDXoOuMO YDeOWTeCA B HAaNMMYMK U MC-
npaeHocTH 3asemneHna WPTB-5215. 3asemneHwe
JOMKHO ObITe OCYLUECTBNEHO Ha KOHTYP 3a3emre-
HWUA UMK HYTNEBYIO LLMHY CEeTW.

2.3 NogkmoueHune MPTB-5215 K anekTpuyeckon
cXeme OOMMKHO OCYLLEeCTBNATECA NPW BblKNIOYEHHOM
MCTOYHWKE MOCTOAHHOIO TOKA.

54 YcTpaHeHWe HeucnpaBHOCTEW KM Bece npodu-
naktmyeckme paboTbl OOMKHBI NPOBOAWTLCA TOMNBLKO
npu OTKMKYeHHOK oT ceTn MPTB-5215.
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6. MOHTAX UPTB-5215

6.1. Ona yctaHoekm WPTB-5215 Heobxogumo
MMETL O0CTYN K HEMY C 3a[lHEW CTOPOHLI LUWTA.
Paamepbl Belpeaa B LUUTE S6X86 MM.

6.2. IPTB-5215 BCcTABNAETCA B LWWT WU 3aKpen-
NAETCA C MOMOLLLK KPENEXHBIX KPOHLUTEAHOB.

6.3. Inektpwdeckmne coeguHenuAa WMPTB-5215 ¢
CETLH MWUTAHWA, OAaTYMKOM TeMmnepaTypbl, MCMNOMHU-
TeNbHLIMW YCTPOWCTBAMW perynupoBaHKuA W Dnoku-
POBKW OCYLIECTBNAETCA Yepe3 KNeMMHbIE KOMOOKW,
pacnono#eHHble Ha 3aQHel NaHeny B COOTBETCTBUN
c n 42 W cxemon nogkndedun (cm.  [lpu-
noxenne). CoeMHeHWA BLINOMHAKTCA B BUOE Ka-
OenbHLIX CBA3EA WNKU B BWOE MYTOB BTOPWUYHOW
KommyTaumu. [Npoknanka v pasgenka kabena v xry-
TOB BTOPUYHOW KOMMYTaUWK OOIMKHLI OTBEYATL Tpe-
foBaHumAM pedcTeyrowmMx  “TlpaBMn  ycTpoOWCTBa
ANEKTPOYCTAHOBOK . WMamepuTenbHele W CUIMOBLIE
LUenu [OoM#Hbl BECTUChL OTOenbHOo. MamepuTtensHan
NMWUHWA J0MKHa NPOoKNaabIBaATLCA M 3aKm4YaThCcA B
METANMWIECKWA 3KpaH.

7. NOArNOTOBKA U NOPAOOK PABOTHI

7.1. Pacnakoeate WPTB-5215. [lpouseecTtn
BHELLHWIA OCMOTP.

7.2 Togkmounts MPTB-5215 K ceTn, OaTuunky n
Harpyske ¢ NOMOLLBK KNeMMHOW KONOOKK.
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7.3. YcTaHoBUTE Tpebyemyd TeMneparypy ¢ no-
MOLLILI pe3ncTopa ycTaHoBKW. KOHTPOrMb YyCTAHOBKW
BECTHU NO UWMPPOBOMY MHOWKATOPY, HAMAB Ha KHOMKY
«PEAWMM» «l» nnw «li».

7.4. MNMoTteHuywoMmeTpoM ®AT» 1(2) Ha 3agHer na-
Henn WMPTB-5215 ycTaHoBUTL HEOOXOOWUMYH) BENW-
UMHY TUCcTepeauca (30HbI Bo3eparta) cpabaTbiBaHnA
perynatopa | (I1).

7.5 YcTaHoBUTE Tpebyemyr BNaMHOCTL € NO-
MOLLELID pe3ncTopa YcTaBkM. KOHTpONnbk BECTW MO
UWppoBOMY WHOWKATOPY, Ha#aB Ha  KHOMKY
«PEAWM» «l» nnwn «li».

7.6. MNMoteHumomeTpom «AHP» 1(2) nHa 3agHeil
naHent MPTB-5215 ycTaHOBUTL HEOOXOOWMMYIKD Be-
NMWYKMHY TUCTepesuca (30HLI Bo3BpaTta) cpabaTtbiBa-
HWUA perynaTtopa | ().

8. METOOUKA NOBEPKHW

8.1, lNoeepry WMPTB-5215 npow3BoOAT oOpradbl
[ocygapcTBEHHOW METPONOrMYeckon cnyxbbl wnn
Opyrve  YNonHOMOYeHHbIE Opradbl, OpraHu3alunm,
MMelllMe npaeo noeepkn. TpebDoBaHWMA K opraHw-
3auun, NopAOKy NpoBedeHWA MoBepk U dopma
npefcTaBneHWA pe3ynbTaTtoB MNOBEDKM Onpenens-
woTeAa NP 50.2.006-94 n metoonkoi noeepkm MIA

NMPUNOXEHWE

HamepuTens-perynATop TeMnepatypbl U BNAaXHOCTH.
Cxema anekTpUYecKkan CoequHeHMIA

3 4 5 6 7T & 910 1112 13 14

B mmm\

~2208 I T II

1516 17 18 19 2021 22

[T T

LHP T | T HP+ -
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106



HUIITB-056, UTITB-206 - usmepute/ibHbIe Npeodpa3oBaTe/in TeMIEPATypPbI

ITpeoOpa3oBaTenn U3MEpUTENbHbIE TEMIIEPATYPBI U BIAXKHOCTH
npeHa3HAYCHBI ISl U3MEPEHHUS U HETIPEPBIBHOTO MTPE0Opa30oBaHus TEMIIEPATYPHI

Y OTHOCHUTEJILHOW BIQYKHOCTH ra30BbIX Cpell B YHU(PUIIMPOBAHHBINA TOKOBBIM BHIXOIHOM CUTHAI
0...5 MA nnu 4...20 MA.

6. NMNOAOIroTOBKA K PABOTE

6.1. Pacnakosatb UNINTB. lNpousBecTtTn BHELWWHUA
OCMOTP, MNP KOTOPOM [AOOSPKHO ObiTb yCTaQHOBSIEHO
cooTBeTcTBUE criegyrouim TpeboBaHuAaM:

1) NN TB gorekeH ObiTb YKOMIMSIEKTOBaH B CO-
oTBeTCTBUM C pas3geriom 3 HAacTOoALLero nacnopra;

2) 3aBogckom Homep Ha UTINTB gorpkeH cooT-
BEeTCTBOBAaTb yKazaHHOMY B rnacnopre;

3) NIMNTB He AOorpkeH vMeTb MexXaHUu4decKunx
noBpe>KAeHUn, NpmM KOTOPbIX €ro 3kKcnnyartauua He-
AonycrumMma.

6.2 lNMopsaagok yctaHoBkm AN THB:

) nomecTutTb pabouyro yacTtb NN TB B kamepy c
naMepAaemMonm cpeom M 3akpenumib €ro ¢ MoOMoOLLLIO
wityepa M20x1,5 yepes pe3amHOBYIO NPOKIaAKy,;

2) noacoeuHUTbL 3riIeKTpU4YeCcKnm pa3bemM C
noasoAALLIMMU NpoBogamMmm (PUCYHOK 1).

NMpeoGSpasoBarenn namepurTeribHbile
TemMneparypbl 1 BrnaxHocTtmn UMNTB.
Cxema saneKrpm4yeckass coeamHeHun

HIITB 1 5 e 4 Besnznz

3 cuHMz

D

- 2 XKpacH=D

1B

BI1

1 wepHEDZ
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JlaGopaTopnas Ne21
Tema: Montax u U3yueHHe Mpeodpa3zoBaTeist U3MEPUTEINS JaBICHUS

enb: MonTax u Hanaaka KM MaHOMETPOB 31€KTPOHHBIX.

Xoa padoThl:

1 U3yunts npubopsr KM MaHOMETpHI 3JIEKTPOHHBIE

2. I3y4nTh cXeMy aBTOMATH3allMU M3MEPEHUS JaBJIeHHUs Ha 0a3e TaHHbBIX IPUOOPOB .
3Tloaxmrounts oMty PV-60 nutanrom DN2VP630bap. K npaBomy Manomerpy .
4. IloaxIII0YnUTh CTEH]

5.C noMo111bI0 OMIIBI CO3/1aTh AABJICHUE U U 3aIIUCaTh IaHHbIE CpabaThIBaHMUSI.
6. OTBETUTH HA BOIIPOCHL:

6.1 Haznauenue npubdopoB KM manomeTpoB

6.2 WX ycTpoiicTBO , paboTa ,cxema MOJIKITIOUCHUS

7.0T4eT D0/IKEH CONePKATh:

Tema, 1enb, AIEKTpUYecKas cxeMa CTEH/1a, ,CXEMBI IOAKIIFOUEHHS] U3y4acMbIX
npuOOpPOB U NOKa3aHUsI CpabaThIBaHUs TaTYUKOB.

OTBeThI Ha BOIIPOCHI.
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Teopernueckas 4acTh:

2.1 HasnaveHwe nagenui

2.1.1 MaHomeTpbl anektponHble IKM-1005 (nanee — SKM) npeaHasHa-
YeHbl NA M3MEPEHMA M KOHTpONA abConKoTHOMO [aBneHna, W3DLITOYHOrD
[3BNEHNA, Pa3HOCTH AABNEHUA FUAKOCTER W 3308, a Takke W3DLITOYHOM
[3BNEHNA-PA3PEREHNA ra308 U MAPOCTATUYECKOTO AABNEHNA.

JKM MCnonb3yoTCA B CUCTEMaX aBTOMATUYECKOro KOHTPONA, Perynupo-
BaHUA W YNpaBnNeHUA TEXHOMOMMHECKUMI NPOLECCaMM.

B coctas SKM moeT BxoauTth npeobpasoBatent WIMEpPAEMON BEMWYK-
Hbl B YHU(MUMPOBAHHLIA BbIXOAHON TOKOBLIM curHan 4-20 MA.

IKM BhINYCKAHOTCA B YEThIPEX MCNONHEHUAX:

- SKM-1005-1A - maHoMeTpbl aDCOMOTHOMO QABNEHNS;

- SKM-1005-11M - maHomeTpbl M30LITOYHOTO AABNEHNA;

- JKM-1005-0MB — maHoMeTpbl M3DLITOYHOM AABNEHUS — PA3PEKEHNS,
- JKM-1005-0[1 - MaHOMEeTpbl pa3HOCTH AABNEHWH;

- JKM-1005-0F - MaHoMeTpbl TMAPOCTATUMECKOD AABNEHNA.

2.1.2 3KM mmMeloT MCnonHeHns, NpUBeaeHHble B Tabnuuax 2.1.

Tabnuua 2.1 - Bug ucnonHeHms

Kop Kog npw

BuA HEnomHeHMA MCNONHEHWA | 3aKa3e

(OBwenpoMelLnedHoe - -
BaptIpoaalumiiesHoe enckpobesonacHan 3NeKTpUYeCcKan Lenks Ex Ex
BapbiBozalMiLeHHOe «B3PEIEOHENPOHMLAEMaR obonoukas Exd® Exd®

[MpumeyvaHue-"kpome mogenei xiooo:, JHoo

2.1.3 3KM wmetoT gBe yCTaBKM W 1B ONTODPENE (Janee - pene) kaHarnos
CMIHANK3aLMK, TR W 3HaYeHKe YCTaBoK BuIDMparoTCa noTpebuTenem.

2.1.4 KM ocylwecTBNAKT QYHKLMIO CUTHANK3ALMA W ABTOMATUYECKOTO
peryn1poBaHia KOHTPONMPYEMBIX NapaMETPOB C NOMOLLLI0 CUTHANM3NPYI0-
LLMX YCTPOWCTE.

CurHanusupyroLme ycTpoicTBa 0DECNeYMBaoT KOMMYTALMKD:

-220 B (skmioyan 24: 27; 36; 110) - ana ueneil nepeMeHHoro U NocTo-

anHoro Toka B IKM-1005, SKM-1005Exd;

-24 B - ana yenei noctoanHoro Toka B IKM-1005Ex:

2
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2.2 TexHW4eCKMe XapaKTEPUCTHKHN

2.2 1 MoaumKkauMa, WCnonHeHue, Kof MOOen, MakCMManbHblIA BepX-
HWIA Npegen u3MmepeHWid Penax, pAO BEPXHUX Npefenos u3MepeHuin Fs, Mak-
CUMansHoe (ucnbltatensHoe) gaenedHue P, W gonyckaemoe paboyee W3-
ObiTouHoe gaBneHue Peas was. COOTBETCTBYHIT NPMBEAEHHLIM B Tabnuue 2.5.
MNpefens! AonycKaeMbiX OCHOBHLIX NPUBELEHHLIX NOrPeLUHOCTEN, BblpakeH-
Hble B NPOUEHTaX 0T BEpPXHEero guanasoHa U3MepeHui, COOTBETCTBYIOT Npu-
BeeHHLIM B Tabnuuye 2.6.

YcnoeHoe obo3sHayenve modend cocTouT M3 AByX Oyke W wacna (onA
Modened ¢ eaMHAUaMK W3mepeHua kl1a) u M3 OByx WNK YeThipex OykB M
yucna c Byksoi M (ona monenei ¢ egMHMyamn wamepedus Mla).

lNepean Oyksa 0003HAYAET BUL M3MEDAEMOrD AaBNeHna:
A — abcomoTHoe faBneHue;

W — n3buiTouHoe gasneque;

B — w3beimoyHoe gaeneHwe-paspexerne,;

[l — pasHocTe 43aBNeHui;

[T — rmgpocTatuyeckoe AaBneHue.

Bropana bykea obosHayaeT Matepuan MembpaHbl
M — meTann;

K — kepamuka;

H — HeT zawTHoi Memdpansl (OHoo:, Ovboo).

Tpetea bykea @ obosHauaeT hnaHUeBoe UCNONHEHWE M3HOMETPOE pas-
HOCTH O3BNEeHWH.

YeTteepran Oykea B 0D03HaY3ET BLICOKOE 3HaYEHMEe MaKCUMAIBHOTD pa-
bovero nabbiTodHoro Aaeneduwsa (25 Mila).

Yucno B obo3HaveHnn mogenu cooTBETCTBYET MakCMManbHOMY BEpPXHE-
My npeneny uimepeHui B eamHuyax klla (MIMa).

2.4 YerpolcTeo u pabota

241 3KM cocToaT U3 nepewyHoro npecbpasoeartens, npeocbpasoearena

AaBneHua B UWMPOBOA KOO M MWKPONPOLECCOPHOrO MOOYNA MHOWKALMMK,
YNPaBNALLEro KaHanamu curHanusayum, XMK-MHOWKaTopom M KNaBuaTypoi.
MamepAaemana cpeoa nofgaeTca B Kamepy nepBWdHOro npeobpazoBatens,
nog AercTereM JaBNeHWA NpoucxoguT Jediopmaura M3MepUTENEHON MeM-
OpaHbl, 4TO NPUBOAMT K M3MEHEHWIO 3MEKTPWYECKOro CONpOTHBIEHWA pac-
NONOM#EHHBIX Ha HEll TEH3OPE3WMCTOPOB, B pesynbTate 4ero npecbpasoea-
Tenb Aasnedns opMupyeT UWMgpPoBoA Ko NponopUMOHanbHBIA NoaaHHoMY
AasneHuio. MUKponpoueccopHeld MogdyNb MHAWKAUMKM PacCYMTLIBAET Teky-
Ljee 3HaYeHWe WIMEDEHHOMD CMrHana, NpoM3BoAnT MaclwTabuposaHue, Bbl-
BogMT wHpopmauuio Ha KK-MHOWKATOp, yNpaBnaeT KaHanaMmW CMrHanuia-

4O
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UMK, OCYLECTBMAET ONpOC KnaBwaTypebl W NpecbpasyeT M3MepeHHoe
HWe B YHWHUMPOBAHHLIA TOKOBLIA BEIXOQHOW curHan 4-20 mMA.

MepegHAna naHens 3KM-1005

Pucynok 2.1

OH03HaAYEHUA K pUCYHKY 2.1:

1 — KHOMKK «@»I a@nl «g]»;

2 —none ycTaBkM 1;

3 — none MHOMKaUMK BKNOYeHnA (cpabaTteieaHua) pene 1;
4 — none WKanbHOro MHAWKaTopa;

5 — none ocHogHoro K — nHaMkaTopa;

6 — none UHAWKAUMK e0UHUL, M3MEDEHKSA;

7 — none UHOWKAUWK KODHEW3BNEYEHMA:

2.4 2 Ha nepegHei nadenu 3KM pacnono#eHs! (cM. pucyHok 2.1);
—  KOMOWMHMPOBaHHLIA MHOMKATOP;

—  KHOMKK a@n, «[E}}; «@» ana paboTel ¢ MeHlo Nnpubopa.
2421 OCHOBHOW WHOMKATOP NpeacTaenseT cobol YeToipexpaspan-

HbIi CEMWCENMEHTHBIA WHAWKATOP U NpeAHa3HaYeH ANA WHOWKALWK:
— 3HaYEeHWUA U3MEepPEeHHOR BENWYUHBL
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—HA3BaHWA NyHKTa MeH/NapameTpa KOHGUry paLmm;
—3HaYeHWA napameTpa KoHQWIypauum;
— AUErHOCTUYECKKMX coobLeHWiA 00 owmnbkax.

2422 UkanbHeld MHOMKATOp NpeacTaenAeT coboil Nonykpyrnyw nu-
HelHy0 WKany, cocToAwyo K3 40 cerveHdTos, ¥ NpeHasHaYeHd ONA WMHOW-
KalLMK W BHU3yanbHOW OLEHKM TEKYLLErD 3HAYeHWA M3IMEPAEMOW BENWYUHLI B
YCTAHOBNEHHOM AManasoHe u3MepeHnid. Ecnu m3amepeHHoe 3HavYeHue Bbl-
XOOMT 33 AWana3oH uamepeHua Ha 0.2 %, KkpaiiHue CermeHThl LWKanb!, CooT-
BETCTBYHOLLME HIKHEMY W BEDXHEMY Npegeny avanasoHa npeobpasoBaHuA
BXO/HOM0 CUrHana, Ha4YMHaT MUraTb.

3HayeHWa yCTaBoK M30DpaKalnTCA Ha LUKANbHOM WHAMKATOpE B BMAE
CEerMEeHTOB KpacHoro LBeTa.

2423 B none WHOMKAUWK BKMIOYEHWA pene oToDpa#aseTcd HOMep
BKITHOYEHHOIo pene.

2.4 2 4 B none WHOMKALUWK eQWHAL U3MEpPEeHUA oToDpaKaeTcs MHEMOHM-
Yyeckoe Ha3BaHWe YCTaHOBIMEHHbIX eAMHWL M3MEPEHUA.

2425 MNpu BKMOYEHHON YHKLMK KOPHEW3BNEYeHWA Ha WHOMKaTope
OTOBPaKAETCA MHEMOHUYEC Koe 0D03HauYeHue «V».

2.4.2 6 KHoNKK «@», a@nl «@» npegHazHadYeHsl Ana:

— BX0Qa B MEHI0, BbIXOAA U3 MEHIO;

—  HaBWrauum no MeHH;

— pedaKkTUPOBaHWMA 3HAYEHWI NapameTpoB KoHdMUNypaLmu;

— 333aHWA 3HAYEHWH YCTABOK, TMCTEPE3NCA, 33AepHKM cpabaTbiBaHWA
pene, TecTa YCTABOK.

243 [na gocTyna Kk nnate KOMMYTauMKM M pacnonoeHHbIM Ha Hel
KnemMmMHeIM Konogkam KM Heobxogumo:

- OTKPYTUTb CTOMOPHYHO BTYNKY,

- OTBEPHYTb 3a0HIOK KPbILLKY.

2431 Knemmol 1 («+l,») 1 2 («-1o..2) NpeaHasHadeHdbl ANA NoaKnoYe-
HuA 2KM K TokoBod netne 4-20 mA

2432 Knemmer 3, 4, 5 npegHazHadeHsl ANS NOAKMIONEHWS OBYX KaH3-
NOB CUrHaNM3auMK — Nepeoro U BTOPOro, COOTBETC TBEHHO.

Knemma 6 (=) — 3azemnenue.

2.4 4 lepecTpoika npegenos AvanasioHa uiMepervid KM npoussogMT-
CA B CnegyroLlend NnocneqosaTernbHOCTH:
— MCNONb3yA ykasanua n. 2.5 1u n. 2.6, npon3BoaaT KoH(WrypuposaHie
3KM B cOOTBETCTBMM ¢ TpedyembiM NOOAWaNa3oHoM M3MeEDEHWA (Na-
pameTpbl MeHo «OdPL», «OdPH», «PrcS», «Unit»);
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NoaakT Ha BX0[ Hynesoe uibbimoyHoe aasnedwe ana IKM-1005-111,
JKM-1005-0MB, 3KM-1005-00 nubo Hynesoe abcomoTHOE OaBne-
HuWe (abconTHoe A3BNEeHWe Ha BXOAe He OOMm#HO npessilwats 0,05 %
HWHEro npefena wiMepenuid) gna 3KM-1005-10A, nwbo Hynesyio
pasHoCcTe gaenexdun — ana IKM-1005-00;

— € nNoMoubd napameTpa «SHFn®» ycTaHaBNWMBAKOT 3Ha4YeHWe Nokasa-
HWIA WHOWMKATOPA, COOTBETCTBYHOLLEE HICKHEMY Npefeny auana3soHa
M3MEDPEHMI;

— nogawT Ha Bxod wabomoyHoe (gna 3KM-1005-0K, 3KM-1005-0UE,
SKM-1005-00), abcomoTtHoe naenedwe (ans 3KM-1005-JA), wnu
pasHocTe gaenedumid (gna IKM-1005-1[), 3H34eHWA KOTOpLIX COOT-
BETCTBYHIT YCTAHOBNEHHOMY BEPXHEMY Npeneny;

— € nomoLyblo napaMeTpa «GAIN® ycTaHaBNMBaKT 3HaYeHUe NoKkasaHui
WHOWKATOPa, COOTBETCTBYIOLLEE BEpXHEMY Npefeny AwanasoHa W3-
MEPEHUIA;

— MOBTOPAKOT NOACTPOWKY €HYNA» WM NOACTPOMKY AManasoHa A0 nony4ye-
HUA NOrPELLHOCTH M3MEePEHMA B COOTBETCTEBMM ¢ Tabnuuei 2 6.

MpumeyaHue —lpy BEINONHEHUW BLILIEONUCAHHLIX NpoLenyp pe-

KOMEeHOyeTCH UCNONb30BATL KOMMMEKT NOBEepoYHEIR AaBNEHWA U CTaHO3pT-
HbX curHanoe « INEMEP-TTKOC-210s.

2.5 Haeurauua no meHw

2.5.1. NpocMoTp M M3MEeHeHKMe 3Ha4YSHWH NapaMeTpoE, onpedensAlwMX pa-
bory 3KM, ocyuwlecTenaeTca B pexme MeHo. MameHenHoe 3Hadenve napa-
METPa COXPaHAETCA B 3HEProHE3aBMCMMON NamATW W BCTYNaeT B AeHCTBME
Cpasy nocne OKOHYaHWA pedakTuposBaduA. [Npu BXoge B pexum MeHw npo-
LECC M3MEPEHWA W PEryNMPOBaHMA HE NpeKpaLyaeTca.

252 CnUCcoKk NapaMmeTpoB KOHMMIypUpoBaHMA WMEEeT [BYXYPOBHEBYID
CTPYKTYPY. BepxXHuid ypoBEHb — MEHKO M HUAHHWA YPOBEHb — NOOMEHK0 (CM.
Tabnuuy 2.13).

2.5.3 KHonka a@n npegHasHadeHa 4Na BX04a B pe#MM 334aHvA 3Ha-
YeHWA YCTaBOK, rMcTepesvca, 3afep#ku cpabaTtoiBaHua pene, TecTa yocTa-
BOK, NapamMeTpoB MeHK, a Takke BBoaa (3anvcK) oDHOBNEHHLIX 3HAYeHWA
napaMeTpoB B NamATbh MUKponpoueccopHoro Bnoka 3KM. B peskume mame-
HEHWA BbIDpaHHOro NapaMeTpa Tekyllee 3HadYeHue napameTpa MUIaeT, no-
Crne BBOAA (3aNWCKM) MUraHue npekpalaeTca.

254 KHonka a[E]x- npegHasHayeHa Ang npocMoTpa (Bbibopa) ycTasok
W MTMCTEpPe3nca B CTOPOHY BO3PAcTaHuA, BLIDOpa NapaMeTpoB MeH Bnepes
W W3MEHEHUA 3HAYEHWIA NApaAMETPOE B CTOPOHY YBEMWYEHHA.

255 KHonka a:[i]n npeaHasHa4eHa ANA BXoaa B PEXMM KOHDUNypUpo-
BaHWAa JKM, npocmoTtpa (BeDopa) YCTABOK M rMCTEpe3Mca B CTOPOHY yObI-
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BaHuA, BuIDOpa NapaMeTpoB MeHD Ha3a W U3MEHEHWMA 3HaYeHUI napameT-
pPOB B CTOPOHY YMEHBLUEHWA.
256 YcTaHoBka (peaKTUpPOBaHWE) YWCNOBLIX 3HAYEHWH NapameTpos

NPOM3BOOMTCH KHOMKAMMW «@», «x- B [BYX pPe#MMaX. NOLIarosoM W
CKaHWUPYIOLLEM.

MowaroBbIA pexMM — OAHOKPATHOE HAKATHE WM OTNYCKAHWE KHOMKK, B pe-
3yNnbTaTe Yero 3Ha4YeHwe napaMmeTpa M3MEHAETCA Ha OOHY eduHUUYy MNnaj-
LIero 3Ha4yallero paspaga.

CKaHWPYIOWMIA PEXMM — W3MEHEHWE 3HAYEeHWA NapameTpa yaep:xaHuem
KHOMKW B HZKATOM NMONOHKeHWW. [pK yaepiKaHWM HAKATOW KHOMKK M3MeHe-
HWE 3HaYeHWA OCYLUEeCTBNAETCA NOPa3pA4HO, HaYMHAA ¢ Mnaglero paspsa-
03 W 3aKaH4yMBaa cTapwmm. [pu 3TOM 3HaYeHWe KaK4oro paspaga M3MeHs-
eTCA Ha ecATb eQWHUL, Ha4YWHaA C TeryLero sHaveHua. [locne nameHeHns
3Ha4YeHWA TeKylwlero paspaga Ha JecATb efMHWL NMPOMCXOO4MT nepexon K
CKaHWPOBaHWIO CNeayowero cTapliero paspaaa.

CraHmpoBaHWe npekpalaeTca:

- NPW OTNYCKaHWW KHOMKM,

- NpY AOCTICKEHWMK BepxHero (9999) unu HkHero (-1999 onAa npenenos
npecbpaszosanua U ycTaeok, 0 — ANa rycTepesuca) npefenbHblX 3Ha4YeHWA
YWCNOBOro AWana3oHa,

- NpW Nepexoae AecATUYHOW TOYKK B COCEAHMIA pa3pag.

MpumeyaHue — [Ana ycKOpeHWA YCTAHOBKM 3HAYEHWA napameTpa
pekomMeHagyeTca npegsapuTernbHO YMeHbLUWTE KOMWYEeCTBO 3HAKOB nocne
33aNATOA, M3MEHMB 3Ha4YeHWe napameTpa «PrcSs.

Mocne npekpalleHna CKkaHWpoBaHWA HOBOE 3HaYeHWe napameTpa Mura-
er. [Ina 3anmckm ofHoBNeHHoro 3HadYeHMA B namate KM HeobOxooumo

H3KATb KHOMKY a@»_
257 Bxog B pe#vM KOHMUIYpUPOB3HWA BLINONHAETCA O4HOBPEMEHHLIM

HEKATHEM KHOMOK «@}}, a@n MM KHOMKK «x- Ha spemAa bonee 1 .
Ha wHaukatope KM nossurca coobuwenwe «UJPAS® - 3anpoc Ha eeog na-
pona (ecnu Bbin ycTaHOBMEH Napolb Ha peaakTMpoBaHWE NapameTpoB).
Mocne HawaTA MO0 KHONKKM Ha MHOWKATOPE NOABMTCH MWMAKOWMIA HONb.

KHoMKamMK “@”. «» YCTAHOBWUTE YMCNOBOE 3HaYeHWe napons (yenoe

4YWCcno M3 aManasoda ot 1 go 9999) K HaskMUTE KHOMKY «@»_ Ha wHauka-
TOpe NOABWMTCA NEepBbIA MYHKT rmasHoOro medw «InP» (cm. Tabnuugy 2.13),
ecny naponb HabpaH npasunbHo. Ecnk naponb HabpaH HenpaBWIbHO, TO

NP HZKATUN KHOMKK «@» Ha WHOWKATOp B TeveHwe 1 ¢ BeIBOAWUTCA CO0O-
weHuwe «AcdE», o3Havawllee 3anpeT pefakTMpOBaHWA napameTpoB (pas-
pelleH TONLKD NPOCMOTP), Nocne Yyero noAsuTca coobuleHune «InP». Ecnu
napone He Bein ycTaHoeneH (paeed (), coobwenue «InP» noasuTca cpazy
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nocne gqHOBpeEMEHHOND HaEATHA KHOMOK ﬂ}}, ‘32& HMNH KHOMEKX q@:&

Ha epema Donee 1 c. KHonkamm «@n WK «x- ecibepute Tpebyemuli
MyHKT IM3BHOMO MeHw cormacHo Tabnuye 2.13. B cnydyae yTepu napons,
cbpoc naponA OCYLWECTBNAETCA NpPW OJHOBDEMEHHOM HIHATMWM KHOMOK

{(@hl K@}}, ﬁ}} W yoeptaHMM KX B HadaTom COCTOAHWMKM B TEYEHWE

15 c. lNocne HaKaTMA W YOep#aHWA KHONOK “@”. «@», a}} B Teye-
Hue 10 ¢ noasuTcA coobuenve «UPAS» n elwe nocne 5 © yoep#aHua KHO-
NOK YCTaHOBIMEHHLIA paHee napons ByaeT obHyneH ¢ asTOMaTHYECKUM ne-
pexonoM B peduM pefakTUpOBaHUA Napona AnA yCTAHOBKM HOBOMo 3Hade-

HWA naponda. Ecnu KHoMKM 1{@}&' «nl «@» MNK 0OHA M3 KHOMOK Dbinu
OTNYLUEHLl 0 MOMEHTA Nepexofa B ped M pedakTWpOoBaHWA napond, ob-
HyNeHWe Napona He NpoM3oiaeT.

258 lNepexoa u3 rMagHOMo MEHK B NOOMEHID BLINONHASTCH HIHIATUEM

KHOTKM «»_ KHonkamu «@»I «E]xr BblDepUTe HeoDXoAWMBIA nNapa-

METP MOAMEHID M HEKMUTE KHOMKY «@n ONA BXoOa B PEXMM W3MEHEeHUs
3Ha4YeHUa NnapameTpa, TeKyLUee 3Ha4YeHue napameTpa 3aMuraeT.
259 B pesuMe M3IMEHEHUA 3HAYEHMA NAPAMETPOB C NOMOLLLH) KHOMKK

{{@n HNKH {(@}} YCTaHOBWTE BblﬁpﬂHHGE 3HadeHwe. Hawmute KEHONKY

{{@n. MuraHwe napameTpa NpekpaTUTCA W YCTAHOBMNEHHOE 3HaveHue Oy-
OeT anvcado B namate KM,

2510 Ecnu napone DN BBEOEH HENPaBMNbHO, NpWUBop NO3BONWUT BOWTKH
B PEXMM MPOCMOTPA 3HAYEHWW NapamMeTpoB, HO NPW MNONbITKE W3MEeHWTb

3HaYEeHWe NapaMeTpa KHOMKaMK «@}}, a[E}} Ha wHaukaTope 3KM no-
ApuTcA coobweHwe «AcdE®» - gocTyn 3anpewed. lpy HaTKATMKM KHOMKK

a@n 3HajYeHre NnapameTpa He U3MEHMTCA.
2511 BozBpaT W3 pesMMa NoAMEHD B MAaBHOE MEHK) W U3 TMaBHOr
MEHH B PEXMM M3MEpPEHWA ocyllecTENAeTcA BeibopoMm napametpa «rEts u

HayKaTWem KHOMKK «»_

2.5.12 BuICTPLIA BO3BPAT B PEXMM M3MePEeHMA M3 MoDoro ypoBHA MeHIo

NPOM3BOAMTCA OOHOBPEMEHHBIM HEKATMEM KHOMOK «@», «n npu
YCINOBMK, YTO 3H3AYEHWE NapameTpa Ha WHAMKATOpe He MuraeT (T.e. He
BKMIOYEH DEXIMM PEOAKTMPOBaHWMA napameTpa). [pubop BEPHETCA B PEXMM
WHOWK3UMM U3MEDEHHBIX 3HaYeHWIH, 0ToDpa3ue NPM 3TOM H3a WHOMKATOpE B
Teyenue 1 ¢ coobweHne «A in».

MNpubop Takke BO3BpALLAETCA B PEXUM M3MEpPEHUA De3 CoOXpaHeHua M3-
MEHEHWI NP OTCYTCTBMM HZKIATHA KHOMNOK B TeYeHWe 3-X MUH (aBTOBLIXOA).

115



2.7 3apaHue 3HAYeHUA YCTABOK, TeCT YCTABOK

2.7.1 3ananve (NpocMoTp) YCTABOK, TMCTepesuca, 3afep#ek cpabartuiea-
HWA pene, TeCT YCTaBoK.

2711 Hasxmute KHONKy «@n. Ha wHaukatope 2KM noasutca coob-
weHwe «lJPAS» - sanpoc Ha BBog Napona (ecnu ObiN ycTaHOBNEH Naponb
Ha peaakTMpoBaHWe napameTpos). Haxmure niobyo KHOMKY, NOABMTCH MM-

FEICILI.MH HOMb. KHOMKaMM &E]!&I {{}} YCTaHOBWTE YMCNOBOE 3HaYeHWe

napansa (uenoe Yucno M3 auanasoda oT 1 o 9999) v HasmMTe KHoMKY «@».
Ha wHaukaTtope noseuTcA napametrp «5SEt1», ecnu napone HabpaH npa-

BMNbHO. Ecnu naponb HabpaH HENpPaBWMNBHO, NPW HETKATUW KHOMKWA «\ %)y
Ha MHAMWKATOP B TeyeHwe 1 ¢ BuiBOAMTCA coobuerne «AcdEr o3Havarulee
3anpeT peAakTMpoBaHWA NapameTpoB (paspelueH ToNbKOo NPOCMOTP), nocne
4Yero NoABMTCA coobweHwe «SEt1» Ecnv naponk He Bbin yCcTaHoBNEH
(paeed 0), TOo coobweHwe «SEL1» NOABATCA Cpa3y NOcNe HaKATUA KHOMKW

| o)
2.7.1.2 KHonkamm a@x, «» ocylecTenTe Boibop Tpebyemoro na-

pameTpa. C NOMOLLbH KHOMKK axr BLIOOpP NapaMeTpoB NPOMCXOAWT LIMK-
nuyeck enepen. «SEt1» — «HYS1» — «SEZ2» — «HYS2» — «trl1» —

«trl 2» —«tEStr — wrEt» — «SEt1», ¢ NOMOLLBIO KHOMKK «[Z]» LIMKMWYEC KA
Hazan «SEt1» — «rbtr»— «tESty — atrl2» — «trl1» — «HYS2» — «SE2»
— «HYS1» — «SEt1».

«SEt12 n «SE2» - 3HaveHna yctaBok, «HYS1» w «HYS2» - 3HaveHun
mMcTepesuca, «trl1», «trl2» - 3HaveHwa 3agepwer cpabatbiBaHua pene,
«tESt» - BXOO B pEXMM TECTMPOBAHWA YCTABOK, «rEt» - KOMaH4a Bo3BpaTa B

pEHMM MIMEDPEHMIA.
2.7.1.3 Ona M3MEHEHUA 3HAYEHUA YCTABOK, TMCTEPEINCa UNK 3a0epHEM,

BbibepuTe Tpebyemblil NapameTp, HaKMUTE KHONKY « %=L)» nng BXO43 B pe-
HUM W3MEHEHMA 3HAYEeHWA NapameTpa, 3HaYeHue napameTpa 3amuraer. C

NOMOLLBHY KHOMOK {C@]bl ﬁ!@n YCTAHOBUTE HenacMoe 3HaYeHWE Napa-

MeTpa. Haxmure KHoNky «x-_ Muranue napameTpa npexpaTMICa, M
YCTaHOBMEHHOe 3HaveHue DyneTt 3anucadHo B namats SKM. Ecnun sHaueHwe

NapamMeTpa He MEHAETCA, HEKMUTE KHOMKY «@m, npM 3ToM BygeT coxpaHeHo
MMEIDLLIEECA 3HAYEHME.
2.7.1.4 [Ina exoga B pes#M TeCTMPOBaHKMA YCTABOK W pene BolDepuTe na-

pameTp «tESt» M HaMUTEe KHONKY « ®, MPW 3TOM NPOU3DANET BhIKMHYe-
HWEe perne He3aBWCUMO OT COCTOAHMA M3IMepAeMOi BenuumHbl. KHonkamm

«@nl «[E» ocyllecTBATE BbIDOp HeobDxogumoro TecTa: «tSt1» - Tect
NepeoH ycTaBkK, «tSt2» - TecT BTOPON ycTaBku, «tSth» - TecT pene npu BLXO-
e u3MepAeMoi BenuyUHel 3a Npeqens! guanasoHa mamepeHnid. C nomoLwso

KHOTMKM axr BbIDOp NapameTpoB NPOMCXOAWT LMKNUYECKM Bnepen. «tSt1»
— «tSt2» — «tSth» — «rbEts» — «tSt1», ¢ NOMOLLBID KHOMKKM a@}} LMENH4e-
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3.1.2 BHelwHWi ocmoTp

3.1.2.171pu BHElWHeM OCMOTpE YCTaHABNMWEAKT OTCYTCTBUE MeXaHW4e-
CKMX MOBPEXOAEHWA, COOTBETCTBME MAPKMPOBKKW, NPOBEPAIOT KOMNNEKTHOCT.

Mpu Hanwumn pediexTos, BnMAWMX Ha pabotocnocobHocTe KM,
HECOOTBETCTBMA KOMMMNEKTHOCTH, MaPKWMPOBKM ONpeaensdnT BO3MOMHOCTb
AanbHelwero ux npuMeHeHHs.

3.1.2 2 Y kawnoro KM npoBepaioT HanW4we nacnopTa ¢ oTMeTron OTH.

3.1.3 Onpobosanme

3.1.3.1 MNMogkmovnts KM K UCTOYHUEY NMUTAHMA M M3MEDHUTENBHOMY NMPK-
Dopy B COOTBETCTBMM C pUCYHEaMKM 3.1 -3.9.

3.1.3.2 Buliaep:xats 3KM BO BKINHOYEHHOM COCTOAHWK B TEYeHKe 5 MUH.

3.1.3.3¥Ybeguteca B pabotocnocobHocT 3KM no nNokasaHmam MHOMES-
Topa W u3MepuTensHoro npubopa.

3.1.3.4T1pu HeoDXOAWMOCTH YCTAHOBWUTE TpebyeMuIil AWanasoH U3Mepe-
HWIA, NONL3YACE YKa3aHuaAMK N. 2.4 4.

3.1.3.5poeepuTe ¥ NpM HeoDX0QWMOCTH NPOM3BECTH NOACTPOWMKY HY-
na», ona 4ero:

—nNodaTe Ha BXOO Hynesoe M3DbITovHOe AaBnedHue ana IKM-1005-11,
IKM-1005-0MB, KM-1005-0I, nMbo Hynesoe abconioTHoe OaBneHwe (ab-
CONKTHOE AABMNEHWE HA BXOoOe He NoMmKHO npeBblwats 0,05 % HuwHero
npegena wamepeduit) ona IKM-1005-0A, nubo Hyneeyo pasHoCcTL OJaBne-
HWIA — ana JKM-1005-1010

—C NOMOLYbLHD NapameTpa «SHFN® ycTaHOBWUTE 3Ha4YeHWe NoKasaHui K-
WHAMKATOPA, COOTBETCTBYIOLWEE HMHHEMY Npedeny OManasoHa U3MepeHHH.

3136 poeepuTe ¥ nNpy HeobXOOMMOCTH NpPOM3BECTM NOOCTPOMKY
BEPXHETD Npefena u3MepeHui, AN Yero:

—nojate Ha Bxon W3bbmoyHoe ang 2IKM-1005-0K, 3KM-1005-11MB,
SKM-1005-0I, nubo abcomwoTHoe gasnenve ana IKM-1005-14A, nubo pas-
HOCTbL Aasnenuid - ang 3KM-1005-[[1, cooTBeTCTBYIOLYIO YCTaHOBNEHHOMY
BEPXHEMY NpEAENY,

—C nomoLyeld napametpa «GAIN® YyCTAHOBMTE 3HaYeHWe NoKasaHWii MH-
AWKaTopa, COOTBETCTBYOLEee BEpXHEMY Npeaeny OMana3oHa W3MepPeHUI,

—NOBTOpPMTL Npoueaypel no n. 3.1.3.5, ecnv Npon3BoaMNack NOACTPOWKA
«HYNA®, TO NOBTOPUTEL TAKHE M Npoueaypel non. 3.1.3.6.
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PucyHok 3.3  _

PucyHok 3.4 _

3KM-1005
XT3 T, XT2 R,
a-| WEAL UEMNL [ —i—JF
EIECETTE Ki2|a|—
| 2 | -lBbix K11, K2.1| 4
K225 |— .
Kopnyc | 6 | —
=
4

Cxema anexKrpHUYyeckas NnogknoyeHmid IKM-1005 yepes

HabenbHEeIA BBOO C KaHanmnamMM CarHanvu3auMmmM

XP1 - rinka GSSMN 300 (Tun C)
XS1 — pozeTkaGDM 3009 (Trvn C)
XKPZ2 — Bunka GSP 3 M20 (Trn A)
KS2 — pozeTka GDMM 3009 (Tvn A)

CHMMHAIaUNM3a MM

Pa3T 1 CK

3IKM-1005
xS XP1 xpP2 ®S2
R —<|< | UEMb WEMNbL = | > I—@*
1] 1] +20 ma EENE]I ERE = R s |
2| 220 mA Kiz|zlz| — 31—
31 3]- K22|{3|3 R
a1=l= Gpnelals] —r3
S
=E

Cxema anexkTpHuYeckana nogkndYeHmd KM-1005 yepes

3.1.2.6.1 lNMogcTpoika BepXHEND M HWFHHEerno npegenos M3mMepeHid Heob-
»*oOMmMa NPy 3agaHumM BepXHENo M (MNK1) HMKHENo npeena guanasoHa M3me—

PEeEHMA, OTNMYHOMND OT 3aBOACKOND.
3.1.3.6.2 3aBogckand yCTaHOBKA AnanasoHa M3mMmepeHMA YEasada B nac-

nopTe Ha K.

PucyHoxk 3.1 —

DKM-1005

XT3 XT1, XT2
UEMk LIEMNb 2
+IBbIx K1.2| 3
-lBbix K11, k21|49
K22|5
Koprmyc | 6

@ 3D

Cxema snexkTpudiecKaa nogwnwoveHuid 3KM-1005 wepes
KabeneHeIM BEOoLO Ges KaHanNnoB CHMMHanusauum

PucyHok 3.2

2HKM-1005
NPT

1 XT3 XT1, XT2
Borpoesisia | | UEMNbL | UEMNL [|—=
e 1| +lBbix | K1.2]1 3
12| -leex | K11, K21 | 4

v

T;':aepuianh r Kz22l5
“Kopnyc | 6

®

BE

Cxema snexkTpudiecKaa nogwnwoveHuid 3KM-1005 wepes
KateneHBIM BEOoO Ges xaHaANOB CUFHaANnMIaumMmm K npmco-
pam nNnpounseoacrTea HMAM «2NEMEP:»
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JlaGopaTopnasi paGora Ne22
Tema: MOHTaX ¥ U3yYCHHE MPEOOPa30BaATENIS U3MEPUTEINSI TEMIIEPATYPhI

Lenb: U3yunth ycTpoHCTBO ,padOTy M €ro MOHTaX TepMOMETpOB
MHOrokaHanbHbix TM 5122Ex

. Xoa paGoThI:

1 U3yunts npubopsr Tepmomerpsl MHOTOKaHATBHBIE TM 5122Ex n
TepMmornpeoOpazosarens TITY 9304/M2

2. I3yunth cxeMy aBTOMAaTH3aIMd W3MEPEHUS TEMITEPaTyphl Ha 0a3e JTaHHBIX
pruOOpOB .

4. IloaKIIIOUNTh CTEHT

5. OTBETUTH HA BOIPOCHL:

5.1 Haznauenwue rmpubopoB

5.2 Ux ycTpoiicTBo , paboTa ,cXxema MOIKIIOYECHHUS

5.3 [IpuHuun paboThl CTEHAA aBTOMAaTHYECKOTO U3MEPEHHSI TEMITEPATYPbI
6.0T14eT D0/1KEH COAePKATD:

Tema, 11emb, JEKTpUYECKas cXxeMa CTEH 1A, ,CXEMbI OAKIIOUEHHS U3y4aeMbIX
npuOOPOB U MOKa3aHUs cpabaThIBaHUS TATYUKOB.

OTBeTHI HA BOIPOCHL.

Teopus:

Tepmometprl MHOTOKaHanbHbIe TM 5122, TM 5122Ex, TM 5122P, TM 5122A
MpeAHA3HAYCHBI 1)1 U3MEPEHUS U PETYJIMPOBAHUS TEMIIEPATYPhI U APYTUX

HEDJICKTPUIECKUX BEJIMYMH (YaCTOTHI, TABJICHUS, YPOBHS U T.]I.), MPEOOPA30BAHHBIX B

SJICKTPUUYCCKHUEC CUTHAJIBI CHUJIbI U HAIIPSDKCHUSA ITOCTOSIHHOI'O TOKA.

[TprOOpBI UCTIONB3YIOTCS B PA3JIMYHBIX TEXHOJIOTMYECKUX MTPOLIECCAX SHEPTETUKHY,

MCTAJIIIypruu, XUMHAYECKOM IMPOMBIINUICHHOCTHU U T..
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TM npenHazHayeH 11 MHOTOKAHAJILHOTO U3MEPEHHs], BBIBOIA HA MHAMKAIUIO U
CUTHAJIM3AIMIO OPOTOBBIX 3HAYEHUH TeMIIepaTyphl, a TAKKE UHBIX (PU3MUECKUX
BEJIMYMH, 3HAUEHUE KOTOPBIX MPEOOPa30BaHO B ANEKTPHUUECKUE CUTHAIIBI CHITBI U
HaMpsHKEHUS TOCTOSTHHOTO ToKa. TM HCIOJIb3yeTCsl B Pa3IUYHBIX TEXHOJIOTUYECKUX
nporieccax B MPOMBIIIIEHHOCTH U CEJIbCKOM Xo3sicTBe.2.1.2. TM siBisiercst
MHOTO(YHKITMOHAILHBIM MUKPOTPOILIECCOPHBIM MPUOOPOM U MpeTHa3HAUEH IS
(GYHKIIMOHMPOBAHUS KaK B aBTOHOMHOM PEXKUME, TaK U MOJT YIIPaBICHUEM
KOMITBIOTEPHOM MTPOTPaMMBbI uepe3 Mociie1oBaTeNbHbIN nHTepdeiic. M3mepurensubie
kaHatel TM nipemHa3zHaueHb! 17151 KOHQUTYPAIIH ¢ YHUDHUITMPO-aHHBIME BXOHBIMHU
AIIEKTPUYECKUMH CUTHAJIaMH B BUJIE MOCTOSAHHOTO ToKa 0...5, 0...20 numm 4...20 MA, ¢
TepmomnpeodpazoBarersivu corpotuBiieHus (TC) u npeodpazoBaremsMu
tepmoanekTpuaeckumu (TII), a Takke 71 U3MepeHust HapsHKEHNs TOCTOSIHHOTO TO-
ka 10 100 MB. 3aBucumocTh U3MEPSIEMOI BETMYMHBI OT BXOJHOTO curHaina TM
MOJKET OBITh JIMHEH-Has, ¢ QyHKIIMEH yecpeaHeHus (AeMnprupoBaHus), a JjIsl BXOIHOTO
YHU(PUIIMPOBAHHOTO CUTHAJIA TAKKE U ¢ QYHKIIMEH U3BIICUEHUS KBAIPATHOTO KOPHSI.
TM ocytiecTBiseT PyHKIIUIO CUTHAM3AIMYA U aBTOMAaTHUYECKOTO PETYIUPOBAHUS
KOHTPOJIUPYEMBIX MapameTpoB. [Ipolieaypa n3MeHeHns ycTaBOK 3alllMIIeHa OT
HECaHKIIMOHUPOBAHHOTO jocTymna.2.1.3. TM umMeer yeTsipe ralbBaHUYECKU
pa3Bs3aHHBIX U3MEPUTENBHBIX KaHAJIOB U BOCEMb KaHAJIOB YIIPABJICHHUS
(KOMMYyTaITUH ) JIEKTPUIECKUMHU HeTisiMu (pesie). TM uMeeT CUrHaIn3aiuio
JOCTHKEHUS 3aJJaHHBIX YCTaBOK. KOMYeCTBO YCTaBOK B KaKIOM KaHaye —2

. YcTpoicTBo 1 paboTta

2.3.1. B coctaB TM BXOJST:-UMITYJIbCHBIN OJIOK MUTAHUS C TMHEHHBIMU
MCTOYHUKAMU;-UEThIpErajIbBaHUUECKH Pa3BsA3aHHbIX Moy st ALILT;-
MHUKPOTIPOIIECCOPHBIN OJIOK YIpaBICHUS;-MOTyJIb MHAUKAIIMY C KJIaBUATypOi
YIIPABJICHHUS;-BOCEMb UCIIOJTHUTEIIbHBIX PEJIC;-MOAYIIb KJIEMMHBIX KOJIOJIOK IS
BHEIIHUX COEUHEHUI;-MO1y b nHTEpdeiica.2.3.1.1. UMmmynbCHBIN OJI0K MUTaHMS
npeoOpazyet cereBoe HanpspkeHue 220 B wactortoit 50 ['11 B mocTosiHHBIC
cTabum3upoBaHHbIe HanpspkeHus +5 B, [18 B, +24 B ms nuranus
MUKpoIpoiieccopa, uarepdeiica, uetsipex Mmoaynen ALLL, u 61oka pene. Boi-
KITFOUEHHE MTUTaHUs HE TIPEyCMOTPEHO, Tak kak TM npeaHa3HaueHbl AJ1s1 padoThI B
He-TipepbIBHOM pesknme.2.3.1.2. Aranoro-1udpoBoii mpeodpa3oBaresb mpeoodpasyeT
BXOJIHOM aHAJIOTOBBIN CUTHAJ B KOJI, TIOCTYTAIOIIUNA B MUKPOIIPOIIECCOPHBIN OJIOK
yrpasienus.2.3.1.3. MukpornporieccopHbiii 070K yrpaBJieHHs! BBITIOIHSIET
creaytonye (yHKIUU: -paCCUUTHIBACT TEKYIIEe 3HAUCHUE U3MEPSIEMOU BEJTMYMHBI (IO
naHHbIM orpoca ALIIT); -ympaBisier MoyJieM UHAUKALIMH, T.€. BBIBOJAUT TEKYILEE
3HAYEHHE U3MEPSEMON BEIMUMHBI WM 3HAYEHUE YCTABKU HA UHANKATOD;-
OTpallMBaeT KJIaBUATypYy;-YIIpaBisgeT MoayieM unrepdeiica.2.3.1.4. B moaynn
WHAVKAIMY U KJIaBUATYPhl BXOIST:-CBETOIMOIHBIN YEThIPEXPA3PSIHBIA WHANKATOP
H3MEPSIEMON BEJIMUMHBI MM YCTABKU;-CBETOANOIHBIN OTHOPA3PsIHbIN UHIUKATOP
HOMEpa KaHaJla;-/IBa OJIMHOYHBIX MHAUKATOPa CPAbOTABIINX YCTABOK;-OIUH
OJIMHOYHBIA MHANKATOP JETEKTUPYIOIINI TPEHT;-BOCEMb OJIMHOYHBIX UHIUKATOPOB
COCTOSIHMSI PeJie;-UeThIpe OAMHOYHBIX UHANKATOPA PEKUMOB MHIUKAIIUN;-0TMHOYHBIH
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WH/IMKATOpP BBOJA MApPOJISL;-OJMHOYHbIA MHIMKATOP PENIAKTUPOBAHHS YCTABOK;-KHOIKA
W3MEHEHHs YCTaBOK;-KHOIKA «» BBIOOpA PeXUMa/U3MEHEHHSI PETAaKTUPYEMOTO
pa3psizia;-KHOMKH «» U «» YBEJIMUYEHHsI / YMEHBIIIEHUS] HOMEpa KaHaya WM U3MEHEHUS
penaktupyemoro paspsga.2.3.1.5. TM umeer 1o 1Be HE3aBUCUMBIE YCTaBKU Ha
KaX/IbIi M3MEPUTENbHBIN Ka-Hajl, KOTOPbIEe MOTYT ObITh KaK BEpXHUMHU, TaK U
HIDKHUMU, U MOTYT OBITh CBSI3aHBI C JTFOOBIM HCTIOTHUTEIILHBIM pEJIe.

12WcnioTHUTENBHBIE Pelie YIPABIISIOTCS MUKPOIIPOIIECCOPOM U PabOTaIOT B COOTBET-
CTBHHU C BHYTPEHHEH TaOJMIICH CBSA3EH pelie U yCTaBOK KaHAIOB, KOTOPHIE
peIaKTUPYIOTCS Tok3oBateneM.2.3.1.6. Moaynb uaTepdeiica npeaHa3HavYeH JjIst
ces3u [1K obecnieunBaeT ABYCTOPOHHUIM OOMEH JaHHBIMU C BHEITHUMHU YCTPOMCTBAMU
yepe3 KOMOMHUPOBaHHbBIE cTaHaapTHhIe uHTepdeiickl RS232 nmm RS485. Cxembl
nokioueHus: TM K KOMITBIOTEPY CO-OTBETCTBYIOT PUBEACHHBIM B IPUIIOKEHUH
b.2.3.2. Jlunesas nanens TM noka3aHa Ha pUCyHKE

' ™

/""g h = 4
|~
' © ~-
~_6_
PEXHM D D ?
S AL i
/
/ 9
2 // =T=1=1=1=1=1=
% 123 456 7 8 Ll 10
L &> 3AEMEP ™ 51 22EXJ

Ha mueBoit manenn TM pacniosiosKeHsl:

1 — onMHOYHBINA UHIUKATOP BBOJIA MAPOJIS;

2 — KHOIIKa BBIOOpa peXXrMa MHAWKAIIUK WK BEIOOpA PeIaKTUPYEMOTO
paspsina;

3 — YeThIpe OIMHOYHBIX UHAUKATOPa PEXKUMOB UHIUKALIUH: - PEKUM
WH/IMKAUMU U3MEPEHHOT0 3HAYEHHUS C aBTOMAaTHUECKUM M3MEHEHHEM KaHaIa; -
PEKUM MHIMKAIIMY U3MEPEHHOT'0 3HaYEHUsI C PYYHbIM BHIOOPOM KaHaJa; -
PEXUM UHIUKAIMH 3HAYEHUS YCTaBKH 1 ¢ pydyHBbIM BRIOOPOM KaHaJa; - pexKUM
VH/IMKALUU 3HAYEHUs] YCTaBKU 2 C Py4YHbIM BEIOOPOM KaHaua;

4 — OIMHOYHBIN MHIUKATOP PENAKTUPOBAHUS YCTABOK;

5 — KHOIMKa U3MEHEHHSI YCTaBOK;

6 — yeThIpeXPa3PSIHBIA HHANKATOP U3MEPSEMOM BEJTUIHHBI HJTH 3HAUYCHUS
YCTaBKH;
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{ — KHOTIKH yBEJTUUEHUs / YMEHBIIIEHUS] HOMepa KaHaa WM U3MEHEHUS
pEaKTUPYEMOTO pa3psaa;
8 — oiHOpa3psITHBIA HHIUKATOP HOMEPA KaHaa;

9 — nBa OMMHOYHBIX MHIWKATOPA CPAOOTABIINX YCTABOK U OJTUH OJWHOYHBIN
WH/IMKATOP MPEBBIICHUS TPEH 1A (CKOPOCTH M3MEHEHHS BXOTHOTO CHTHAJIA);
10 — BoceMb OTMTHOYHBIX HHIUKATOPOB COCTOSTHISI BOCHMH PEJI€.
MOHTAIIX IIPUBOPA
CxeMa MOoJIKITIOUYCHHUS

JiByxnpoBozsas cxema nokmoyenus TM 5122Ex k 9BM
(10 100 T™ 5122Ex ¢ nunueit cs3u umuoi 10 1000 m)

Wutepdeitc COM-opt
Llens Llenb Lenb Llenb
GND [1 PIT- GND | 5 5| GND
RXD |2 | 2] R TXD |3 2 RXD
XD |3 ES R+ RXD | 2 31 TXD
TM5122Ex 6| PIT+ DB-9
8| RXD
l_ 9| TXD Mpeobpasosarens MepcoHanbHbIi
UHTEpCEica KomnbloTEp
10| GND | mm-2321485
WHTepdeiic |
Llenb
GND |5
RXD —o
XD [3[—*
TM5122Ex o

Py4yHasa ycTaHOBKa AaTyMKa NPOU3BOAUTCA B cneaylowem nopaake:

N3yunth cxemy noaximodeHus qarunka TMS122Ex;

[TpousBecTy BHEIIHUI OCMOTp JIaT4MKa yOeIuTCs B TOM IaTUUK MOJIKIFOUEH K
CETH COIIACHO CXEME;

Yo6enurcs uro gatunk Dnemep TC-118/1 nogkmtoueH k pene K2;

JI1s1 yCcTaHOBJIEHUS BEPXHUX U HM)KHUX TPEIENIOB TEMITEpaTypbl HEOOXOMMO
3a)KaTh KHOIIKY 5 Ha JmueBor naneny TM nmoToM HakaTh Ha KHOIIKY PEXUM 4
pasa a7t TOro YTo ObI MPOITYCTUTH YCTAHOBKY MApOJisl U HaYaTh YCTAaHOBKY
TEMIIepaTypbl 2 KaHaja BEPXHETO U HIKHETO Npeena;

[Toce Toro Kak nmpoIyCTUIM YCTAaHOBKY MApOJIsi, HA MHANKATOPE KaHaia
MOSIBUTCS HOMEP KaHalla KOTOPbIH B TaHHBIM MOMEHT OyJIeT HACTPauBaeTC s,
Knornkoit 7 BeiOupaem Bropoii kanai u YCT1 (ycTaHOBKa HMXKHETO TIpe/iena);
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VI. Kdomkamy pexuM 1 KaHaJ yCTaHABIMBAEM 331aHHYIO TEMIIEpaTypy.
[lepexmouaeM Ha Y CT2(ycTaHOBKA BEpXHETO MPEJIENa) U aHATIOTMYHO
yCTaHaBJIMBAaEM TEMITEPATyPy BEPXHETO Mpe/iena.

METOIUKA ITOBEPKHA

[ToBepky TM mpoBosT oprans! ['ocyaapcTBEHHOM METPOIOTHUECKOM CITY>KOBI HITH
npyrue akkpeauroBanubie 1o [1P50.2.014-2002 Ha mpaBo MOBEpKHU OpraHU3aLHH.
TpeOoBaHus K OpraHU3aLuy, MOPSAKY IPOBEIECHNSI IOBEPKU U (hopMa IPEICTABICHUS
pe-3yabTatoB noBepku onpenenstores [1P50.2.006-94 "I'CH. I1oepka cpencts
n3MepeHuil. Opranu3anys 1 NOPsIOK MPOBEACHUA' U JOKyMEHTOM « TepMoMeTpbl
MHorokananbHbeie TM 51XX. Meroauka noBepku HKIK.405546.001MI1,
YTBEP>KJICHHBIM B YCTAaHOBJIEHHOM Topsijike.4.2. MeXmoBepoUYHbIil HHTEPBaI
cocranisiet 4rona.4.3. Metroauka noBepku HKIK.405546.001 MIT moxeT ObITh
pUMEHEeHa 115 Kammo-poBku TM

NPUINOXEHWE A

Cxema anekTpuyeckaa coeguHeHun TM 5122Ex

WHTepdeic McrpoBbezonacHeie Lenw
L 3
3azemneHue =—» 2
[1]2]3]4]5]K2
vz e
: I N naaaals
g < 7 :“ & j‘ &
o | (8], 06, (M2ETAEK
4 © Na o
g5 | (9 g
% : R (18 \e
g 2 (] el O R @® @
L BesonacHas 30Ha
BapbiBoONacHas 3oHa
M Mri2 3 nri4

Mepeu4YHble Npecbpa3oeaTenu
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Cxema anexkTpu4eckana coeguHeHun TM 5122Ex

WHTepdgenc

R5232 RS485

2 3 51 6 7| 8 9
FXD [TXD [GND| +R Al B|R

WHTepdeic
- > 3
~ 5 1
2208, 50ru T | o3 BE NG 32135 K
3azeMneHue «—» 1
[1]2]3]4]5]K2
_ : BY:
= [1]2]2)4]5]K3
g ° e
m 7 L T
E% 8 gt (1Y2Y3Y4]5)K4
zE 9 ~ta
it (o ®
cC = _'\,.m @
g | (@ HE

$d e
MamepeHne HanpsxeHus ['@.]
- +

MamepeHue ToKa W3MepUTENLHOM Npeo-

Opasoeatena WM (4..20 mA, 2-x npoBof- . &4 LY
HaA cxema NoaKMoYeHWA) ¢ UCNoMNb3oBa- -
HWEM BCTPOEHHOID UCTOYHWKa

MamepeHue Toka ‘4 .
OT BHELUHero WMCTOYHWKa —
MoakmioueHwe TepMonapsl -] + [" ;'
W KOMMeHcarTopa

Mogknioyenne  Tepmonpeobpasosarens I ¢ ]‘ e
i

CONpOTHUBNEHKA, 2-X NpoBOAHASs cxema

. B
MogkntoyeHne Tepmonpeobpasosatens )
CONPOTUBNEHWA, 3-X NpoBOOHAaA cxema .
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Jlabopatopnas pabota Ne 23

Llens . HayuuTCst 0OECIEUnBaTh 3aKMCh JAHHBIX 110 MPOTOKOIY “MOtbus-rtu” B
TPM npubopsl u Apyrue ycTpoucTaa.

[lomaroBast MHCTPYKLIMS.

@ D:/moduls/canp Texn.npouftrace mode/trm215_1/11.pr" - UHrerpupoeadHan cpena paspatorkd THACE MOD_ ..

Faiin Npoekt Mpaexa Cepevc Bua Okno Cropaeka

He-d D M4 8 = & 9 B (00 =S S
SRR " =20l df@slelil®=o
M5 Shell Dig e FEE= B 7 U | A-£-=-~ L
|| Haeurarop npoexra B9 3xpantt™ | £ Rin_Flaati4j#l | £V Rin_Floatidiz | 00 Fi« | v [ [X]

- X |9 0 0y | =3 | Bgy )| 88 | »
@) Pecupce = Kananb

LW atnoHe_nporpatde §
8 WatinoHs_skpaHos

& 525 Cucrema <TERCT>

B WatnoHe_aokymertos

WatnoHe_ceazen_c_ CH

Bl wd RTHM_T
[E K.aHane
& COM-nopTe o
2 g M eroMHuE AT pHERHMKK

s MODBUS_1

STERCTY

% EMEAMOTER M_KOMAOHEHTS
<TEKCTF

LTERCT:

4 L3
Cuctema RTHM_1.3kpantil:l 4 »

190, 409 | =nap OFF

CozpanuM sKkpaH 1 HacTpouM !!!
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Faiin Npoekt Bug Orkno Cnpaeka

B} e-d 9 A
I Hagurarop npoekTa

w-xX|9 L g | B E | # =

@ Pecypees COM-nopr#tt
Wl a60HEL_Nporpardr

m WLl &6 noHE_3KpaHOE
% 1Ll & noHel_a ok YreHT 0E
@ Wl afnoHel_ceasen o CH
= B2 Cucrema
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I:E Kanans

% COM-nopTe

T % WeTouHuki /T pyerHME A
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MpepbiBaHHe
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1D: 196657
& MODBLS_1 KopMpoBE.a: Gkl
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3
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EHIE
STHHES

4 3
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CRC16

2] (X]

COm4 -
M azter -
9600 -
0368 =
81-n -
4 =
glu] -
m00 =
0 =
0 =
0 =

|Er||:naBKa|

CorJlacHO CTpeJIKe CO31aiuM DJIEMEHT .
HactpouMm ero cormacHo nopty KOTOpPbIN cymecTByeT U noakiarodén k [IK.

KomaHabl YyTeHUq/3anMcuy rpynn napamMeTpoB

Fpynna napameTpoB DYHKUMSA YTEHUSA DyHKUMA 3anucK
OnepaTuBHble NapameTpsbl 0x03 nnn 0x04 0x06
MNyck/ocTaHoB lNporpammeol B 0x05
TexHonora
MNapameTpsbl [NporpamMmbl 0x03 U 0x04 0x10
TexHonora et
apameTpyl noporos 0x03 nnm 0x04 0x10
cUrHaamnsaumm e

[lo nokyMeHTaluuu BUIUM, YTO JUIsl YTEHUS TapaMEeTPOB UCTIOIb3YEeTCs (QYHKLIHS

npoTokosia motbus rtu.
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@ D:/moduls/canp Texd.npon/trace modeStrm215_1/11_pr™ - HHrerpupogannan cpena paspatored THACE. ..

Faiin [Opoekt [paeka Cepeuc Buo OwkHo Cnpaeka

IR ES ¥ 00 X[ E]A Q

B3R /" sadOxalwukesfiHsilgll®=0

MS Shell Dig -8 - = B 7 U|4A-£-5 LA

Hagurarop npoekTa 22 COM-nopr#1 | 33 3kpanitl” 2] ]

9. X |9 D 22 B2 &> s
@) Pecupcer B Rin_Floati21

WatnoHE
M WatnoHs
B WatnoHs

% latinoHe

= EF Cucrera

& MOD

|_MPOrpatdr ®h

L ol N I
|_3KpaHOE

B Rin word4)#2
|_A0EYMEHTOE

[®h,

T Rit_wford[4]#4

BN Rin wordiages

m

=l RTM_1 BN wHO_deviee
[E K.aHane @_v N_prog_step P
& COM-nopTel & i
Y M_tech_step
= E MCTouHMEN TTpHEmMHMEK
Y I _wn_wark, TR

RBIIS 1
13 CoaaaTh KOMAOHEHT b

% B nuar |

4

WeTouHunku M pue

Coznate rpynny 3 ﬁ Fout_Bute(1]
ﬁ' Cospare no watnoHy... E Rin_Byte(2]
3 YHHeToRLTE Y Rout_Ward[3)

) Drerams (CH42) @ Fiin_whard[4]
Y Rin_Float[4]
-1 Kervposars [CulL] - el

“4) Peaaxtvposare L W Word(16] 260,00, 50,00/ 76.00 % 2050 0.00° | snap OFF

o

]

COTJIaCHO YeTBEPTOM (PYHKITMU M HACTPOUM TIpUEM aHHbIX ¢ TPM215
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Apnpeca perucTpoB onepaTUBHbLIX NapamMeTpoR

I'IapaMETp| AdonycTumoe Tun Appec perncrpa
3Ha4YeHue OAaHHBbIX {(hex) (dec)
NonoxeHe AecaTUYHON
TOHKIN 8 3HA9SHIN 0;1;2:3 Int16 0x0000 0000
pes3yneTaTa M3MepeHna Ha
Bxone 1 (napameTtp dot)
EE?J; b{f{;jg“‘igfg”” M8 | Coorsetcrayer | Signed 0x0001; 0001;
A P THMY AaHHEX | [nt32%** 0x0002* 0002*
uenoro 4yncna
Cratyc namepenna Bxoga 1
(KOO MCKMOYWTENBHOK CM. ngﬂmw Int16 Ox0003 0003
CHUTYaLMK) )
FPeaynbTaT M3aMepeHUa Ha
CooTeeTcTRyeT 0x0004; 0004,
Bxope 1B d)EiDMElTE 5mcna TINY AAHHEX Float32 0x0005* 0005*
C NNagakwel ToYkon
NonoxeHe AecaTUYHON
TOHKI B SHateRn 0:1;2:3 Int16 0x0006 0006
pesyneTaTa M3MepeHna Ha
Bxone 2 (napametp dot)
gi?gg? £2M$§$g viA Ha CooTeeTcTRyeT Signed 0x0007; 0007;
A P TUMY OaHHBIX Int32*** 0x0008* 0oog*
uenoro Yyncna
Cratyc namepedua Bxona oM. TaBM
2 (Kog MCKToYMTEeNbHOI ’ 37 Ly Int16 0x0009 00085
CHUTYaLLMK) )
FeaynbTaT namMepeHnd
CooTeeTcTEYET Ox000A; 0010;
Bxona 2 B dopmare yucna TR AAHHLX Float32 0x000B* 0011*

C NNaBakLwen ToYKon

Anpeca HyXHBIX ssueek namsatid B TPM251 u ux dopmar.
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JlabopaTtopHas pabota HOmeDp 23

Tema:Iloncoennaenue 11K

Lenb . HayuuTcs obecneunBath nojacoeaunerue I[K

[TomaroBast UHCTPYKITHS.

bes Mumenu - MHTerpywpoBadHHan cpena paspabored THBACE MODE b

Palin Opoekr Bun OkHo Crnpaeka
D e-d @
Haeuratop npoekTa

i J] Al (&l
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=
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SEmE e
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b oo

Cosgaamm npoekt !

MOCTYNUM COT/TACHO CTPEJIKE!!
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@ bes umenu™ - HurerpupoeanHan cpega paspabored T[RACE =

Palin [poekr Buo OkHo Cropaeka

Ae-dI

| HaBuraTop npoekTa

e X |9 Oy | =3 | BR 2| g»
% Pecypckl

@ [l & noHEL_Aporpatded

m Ll afinoHel_3kpaHoE
% LU afnoHE_ookyrMeHTOE
[l afnoHe_cEAzel_c [
E2F Cucrema

1 4

= q. WeTourue M TTpreraHir,

@ rllnhnlli" 1
13 CosfaTe KOMOOHEHT b

% Bués @ Cosnare rpynny 3 ﬁ Rout_Bute(1]
@l CosnaTe No watnoHy. .. ﬁ Rin_Bwtel2]
}( Y HMsT O MTE ﬁ Fiout_word(3]
£} OTreHuTE [Chle) & Rin_word(4)
MY wi SingleCail(R)
y 1] Konmuposars [Chi+C) & W word(E]
Merounrud] ol PeaakTHposaTs 7 R_Exception(7]
MepeurEHOBATE. . M Rout_Flaat]3)
= .- Ceoiicres |0Y Rin_Float(4] —

CO30AANM KOMMOHEHT?

a re_trmZ251_487 pdf - Adobe Reader =

Faiin  Pepaktuposadue [Mpoctorp OokysdeHt  WHoTpytertel Okdo  Copaeka *
o, +
=RE B IENES N NS = B -
Appeca perncTpoB onepaTtUMBHBLIX NapaMeTpoB -
OnNycTUMOe Tun Appec pervctpa
MapameTp Dony Aapec p P
aHavYeHwe DOAHHbIX {hex) (dec)
MonoxeHWe DECATUYHON
TOUKN B SHASSHIN 0:1;2: 3 Int16 0x0000 0000
pesyneTaTa M3MepeHus Ha
Bxope 1 (napametp dot)
gfgﬂffﬂg;”::f:”“”a CooteercTeyer | Signed 0x0001; 0001;
A P THNY OaHHEX Int32*** 0x0002* ooo2*

LENOro YMcna
Cratyc uamepeHna Bxopa 1
Y P an M. Tabnuwy

(KOO MCKNKYUTENEHO R 17 Int16 Ox0003 0003
cHTYauumn) '

Peayn BETAT M3MEPSHHMA Ha

CoOTBETCTEYET 00004 0004;
Bxope 1 e dopmare 9cna Float32 . .
¢ NnaBaroLLei TouKol THMY AaHHHX " 0x0005 Q005 -
. = 7 =

MOCMOTPUM HA CTPEAKY!!
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Be-d| 9

I Hagurarop npoekTa

X |9 |
) Pecypee

I W atinoHe_skpaHos

22 Cucrema

## MODBUS_1

4

@ W a6noHE_Nporpatdr

B WatinoHe_aokymeHTos
% W atnoHe_ceasei_c O

E 1 Mer odHukm Tl prerHMEL

% BHAAMOTERK_KOMIOHEH

Werounmkn N pueradiiks MODBUS_1.Rin_Float{4)#1

EIF R e A

)

Riir_Float4)#1

»

Y Rin_Float4)#1*

L)

O CcHOEHEE

G Rir_Float{41#1

K.onMpoek.a Twi0

K.orAMEHT apHil

MaparteTpel
Horep nopra
Aapec

Kanan

Tun npoTokona
HanpseneHue

Foprar

|IP-agpec

tModBus

@ be3s umenn™ - HHTerpupoeanian cpena paspaborku TRACE MODE & - Hocrounuew/[1puemiucn. MOUDBUS_1.Hin_Float{4)#1

Fain [Opoext Bua OrHo Crpaeka

|EnpaBKa|

m

BCE BUAHO? CO34AANM BTOKOW KOMMOHEHT CBA3M? CKOMUPYEM!?

OkHo  Crpaeka

= @& B 2|ix & ® 1 |- B

TEPIRA B TR 0;1;2; 3 Int16 Ox0006 D006 -

pesynsTarta M3MEpeHUs Ha

Bxone 2 (napameTp dot)

geayn b;-m- V3MEPSHMA Ha CooTeeTCTEYET Signed 0x0007; 0007,
xope 2 B opmare THNY JAHHEK | [nt32+t 0x0008* 0008*

LEenoro Yncna

Cratyc namepenns Bxoga oM. TaBAMLL

2 (KOO, MCKNIOYUTENBHOA ' 3.7 ¥ Int16 00009 0009

CHTYALMK) ' :'

geayn bTATU3MEepennn COoOTBETCTRYET Ox000A; 0010;
x00a 2 B hoprmare yucna THY FAHHEX Float32 0x000B* 0011*

C NNAaBaLWER TOYKOR

BrixogHas MOLWHOCTE 0...1000== Int16 0x000C 0012

MrHoBeHHOE 3Ha4YeHne CooTBETCTEYET Signed

ycTaekn THIY BaHHEK™ | Int16*** 0x000D 0013

COINNACHO CTPE/ KE MO AOKYMEHTALIMNII
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