Moaymu kouTpost Temrnepatypsl cepun Y MKT (V)
PykoBocTBO 110 3KCIUTyaTaluu



Hacrosiiiee  pykoBOACTBO MO  JKCIUIyaTallUd  IPEIHA3HAYEHO Ul O3HAKOMIICHHUS
OOCTYKMBAIOIIETO IEpPCOHANa C  KOHCTPYKIMEH, MPHHIMIIOM JCHCTBHS, TEXHUYCCKHM
oOCITy’)KHBaHHEM U SKCIUTyaTaliel MUKPOIPOIECCOPHBIX MPOTPAMMHUPYEMbIX MOJIYJIEH s
U3MepeHul, KOHTpoJs u perynupoBanus temmneparypsl YMKTI1(Y), YMKT2(VY), YMKTI1(V)-P,
YMKT2(Y)-P (nanee umenyemsie "mpudop").

Hacrosiiee PO pacnpoctpansiercss Ha npubopst cepun YMKTI1(VY), YMKT2(VY), YMKT1(V)-P,
YMKT2(VY)-P, wusrorosnennsix cormacHo TY 4217-001-54012749-2002. W3rortaBiuBaeTcs
HECKOJIbKO MOIU(UKaLUi TpUO0pa, OTINYAIOIIHUXCS KOHCTPYKTUBHBIM HCIIOJIHEHUEM, HAJIUUUEM U
TUIIOM BCTPOEHHBIX BBIXOJHBIX YCTPOICTB YIPaBICHUS.

1. Hasuauenue

1.1. Moaynu KOHTpOJI TeEMIIEPATypbl COBMECTHO C BXOJHBIMU JIaTYMKAMU IpeJHA3HAUYECHbI IS
KOHTPOJISl TEMIEPATyphl, TaBICHUS, BIAKHOCTH JIMOO IPYrux (PU3HUECKUX BETUYHUH, OTOOPaKEHUs
X TEKyIIMX 3HAaY€HUH Ha BCTPOEHHOM LH(POBOM HHAMWKATOPE M, NMPU HAJIUMYHUU BBIXOJHBIX
YCTPOICTB, yIpaBJI€HUs TEXHOJOTMYECKUMHU MPOU3BOJICTBEHHBIMU Tpoiieccamu. [Ipubopsl Mmoryr
HCI0JIb30BATHCS B IPOMBIIIJIEHHOCTH, KOMMYHAJILHOM, CETTbCKOM XO34HUCTBE U IPYIUX OTPACIISIX.

1.2. ®yHKIHOHAIBHBIE TapaMeTPbl U3MEPEHUS U PETYIMPOBAHUS 3aJAK0TCS MOJIB30BaTENIEM IIPU
MPOrpaMMUPOBAHUM M COXPAHAIOTCA NpPU OTKIIOUYEHUM MHUTAHUS B SHEProHE3aBUCUMON MaMsTH
npuodopa.

1.3. TIpubopsl UMEIOT BCTPOCHHBIN HHTEpdeiic cranmapra RS-485 st cBs3m ¢ mepcoHaIbHBIM
KOMITBIOTEPOM U 0ObETMHEHUSI B aBTOMATU3UPOBAHHBIE CUCTEMbI YIIPABICHHS TEXHOJIOTHYECKUMU
MIPOLIECCAMM.

2. Moaudpuxauuu npudopa

2.1. Tlo BapwaHTy KOHCTPYKIMH TPHOOPHl  OTIMYAIOTCS  HMCIOJHEHHUEM  KOPITYCOB,
MpeHa3HAYeHHBIX JUIsl HACTEHHOTO WJIM IIMTOBOTO KpeIyieHUS Ha 00beKTaX. DCKU3bl KOPITYCOB
npuBeneHbl B [Ipunoxkenun 1. Tumbl kperieHus Kopmyca:

- HI1 — nacrennsiii, ¢ pazmepamu 138x105x59 mm.

- 12 — muTtoBoii, ¢ pazmepamu 96x48x100 Mm.
2.2. Tunsl BCTPOCHHBIX BBIXO/IHBIX YCTPOUCTB MpHOOpa:

- P - pene snekTpoMarHuTHeIe.

- T - tpansuctopHbie onTonapsl N-p-N CTPYKTYPHI.

- C - cUMHUCTOpHBIE ONTOAPHI.

- K - BbIX0j ympaBieHHs] BHEIIHUM TBEPAOTEIbHBIM pelie.
2.3.I1pubops! qpyrux Moaudukanuii (o KIaccy TOYHOCTH, MUTAIONIEMY HAMPSHKEHUIO, U Ap.)

OTOBApUBAIOTCS MPH 3aKa3e.

Nudopmanus o Mmoaudukanuu nmpudopa mpu 3akase:

YMKTx( Y)-xx-ﬁ-l:}’s

A

|KOJ'II/ILICCTBO BXOJHBIX KaHAJIOB

Tun kopnyca

|TI/IH BBIXOJIHOTO YCTPOMCTBA |

Hannune untepdeiica RS-485




3. Texuunueckue XapaKTEPUCTUKHU U YCJIOBUSA IKCILIYaTalluUN

3.1. Tunel BXOJHBIX JATYUKOB'

TepmonpeobpazoBaTenu
conpotusiieHus mo 'OCT 6651-94

Tepmomnaps! 1o
I'OCT P 8.585-2001

JlaTauku ¢
YHU(DUITUPOBAHHBIM BBIXOI0M
10 TOKY (CONPOTHUBIIEHNE
BHewHero mwyHTta 100 Om) u

HaIPSKCHUIO
o TOCT 26.011-80
TCI 10011 W100=1,391 TBP (A-1) 0..5 MA
TCII 50IT W100=1,391 TBP (A-2) 0...20 MA
TCII 10011 W100=1,385 (Pt100) TBP (A-3) 4...20 MA
TCII 5011 W100=1,385 (Pt50) TIIP (B) 0.1B
TCM 100M W100=1,428 TXKK (J) -50...+50 MB
TCM 50M W100=1,428 TXA (K)
TCM 100M W100=1,426 (Cul00) | TXK (L)
TCM 50M W100=1,426 (Cu50) TXK (E)
TCM 53M W100=1,426 (rp.23) THH (N)
(TOCT 6651-59)
TCM 4611 W100=1,385 (rp.21) TIII (R)
(TOCT 6651-59)
TIIII (S)
TMK (T)

Kondurypanust BXoAHBIX JaTYNKOB JIByXKaHAJIHHOTO MPUOOPa Ha3aBUCUMAas, T.€. TUIIbI JaTUUKOB
JUIS pa3HbIX KaHAJIOB MOTYT BBIOMPATHCS MPOU3BOJIBLHO.

3.2. Bpems onpoca BXOTHBIX KAHAIOB, HE 0OJICE, CEK......ouvrrrrrrireeesssnrrrnneeeneess 1

3.3. [IpenenpHO HOMyCTHMAasi OCHOBHAS MPUBEICHHAS MTOTPEITHOCTD
(6€3 yueTa MOTPEITHOCTH ATYHKA), Y0, HE XYIKE .ovvvvrrvrrrririereesssiirinnneneenss 0,25

3.4. Pa3pematomas crocooHocts, °C
OT =100°C IO FT000°C ... i eeeiieieee ettt e et e e e et e e 0,1
HIKE -100°C 1 BBIIIE +1000°C ....ovviiiiiiiiiiiiiiiiiiccee e 1

3.5. Jlnana3zoH U3MepeHust TeMIIepaTyphl ¢ TepMonpeodpazoBarensmu, °C :
TCM WI007L1,426 ...ttt -200...+200
TCM WI00=L1,428 ...ttt -50...+200
O PP OPRT PP -200...+750
TBP (A-L) oottt 0...+2500
TBP (A-2), TBP (A-3) eeiiiiiiee ettt 0...+1800
TTIP (B).etee ittt +250...+1820
TR (J) ettt ettt ettt -210...+1200
TXA (K) et -270...+1372
TR (L) oottt ettt ree s -200...+800
TXK(E) oottt ettt e nree s -270...+1000
THH (N) e ootee ittt ettt e et anae e -270...+1300
TTITT (R), TTIIT (S) cevveiuveeieeeieesiieestee et e s siee ettt anee e -50...+1768,1
TIMIK (T ettt e st et e e -270...+400

3.6. KonnuecTBO BBIXOJHBIX KAHAJIOB U3MEPHUTEIISI-PETYIISITOPA «..vvvvevvveaivennns 2

3.7. MakcuManbpHBIN TOK, KOMMYTUPYEMbIA KOHTAKTaMHU pelie
TPH ~220B 50T, A ..o 5

3.8. MakcuManbpHBIM TOK HArPY3KH TPAH3UCTOPHOM ONTOMAPHI
pu HANPsDKCHUU 50 B MOCTOSTHHOTO TOKA, MA .....c.vvieiiiieiiiiieeniiee e 50




3.9. MakcuManbHbBIH TOK HArPY3KM CHMHCTOPHOMN ONTOMAPHI

1ipu HanpspKEHUU 10 400 B, MA ..o 100
3.10. MakcuMaInbHBIN TOK Harpy3KH BBIXO/1A YIIPABICHHS

TBEPAOTEIBHBIM PEIIE, MA.....ooiiiiiiiiiiiieiiiriieessirie e e sirre e 50
3.11. Nurepdeiic cBs3u ¢ PC yepe3 amantep UM485 ........oooviiviiiiiiiiiin RS-232
3.12. KommaectBo YMKT, noaxmoyaembix k ogaomy COM nopty PC ............ 255
3.13. Nnrepdeiic cBsizu YMKT —HMA485 ......ooviiiiiiiiiiieec e RS-485
3.14. Jlnvuna muanu cBsi3u puoopa ¢ UM485, He 6011€€, M. .....vvvveevviieneeniiiee. 1200
3.15. CKOpOCTD MePEHAYH TAHHBIX, OUT/C. .ooouvvvreeiiiiiieeeiiniiiaeessiiieaeessniieaeessnnneeas 19200
3.16. HampspkeHMe MUTAHUS, B.......oooiiiiiiiiccce e ~110...~245
3.17. YacToTa MUATAIOMICH SIMEKTPOCETH, [T ...evvvieiiiiiiiiiiiiiie e 50
3.18. [ToTpebiisieMast MOIITHOCTb, HE 00J1€€, BT. ....cvvvviiiiiiiiiii 6
3.19. TemnepaTypa OKPYKAIOMICH CPEIBI, “C ...oviviviiiiiieiiiieiiiiie e +5...450
3.20. OtHOCcHTenbHas BIaXHOCTh Bo3myXa (Mpu t = 35°C), %0 ..oeevveiiiiiiiene 30...80
3.21. AtmocdepHOe TaBICHHE, KIIA.......cciiiiiiiiiieiiiic i 86...107
3.22. CrernieHb 3aMTHI KOpityca HacTeHHOTo ucnoiHeHuss (H1)..................... IP54
3.23. TabaputHbIe pazMepsl KOPIyca H1 ......cocoveiiiiiiiiiie 138x105x59
3.24. Crenens 3amuThl Kopiryca L2 co cTOpoHBI IEpeHEH MAHEIH ................ 1P20
3.25. Tabaputabie pazMepsl KOPIyca L2 .......cccooviviiiiiiiiicccc i 96x48x100
3.26. Macca mprOopa, HE 00IICE, KL .....ooeiiiiiiiiieiiiie e 1

4. YcrpoiicTBO M IpuHIMI padoThl pudopa

4.1. ®yHKIIMOHANBHAS cXeMa Mpubopa MpuBeIeHa Ha puc. 1.
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VYMKT cocroutr us OJHOTO WJIM JIBYX HC3ABUCHUMbIX BXOJAHBIX KaHAJIOB, CCJICKTOpAa BXOIOB,

ooxa HHAWKaUW W YyHOpaBJICHUSA, [ABYX HC3ABUCHUMBIX BbIXOIHBIX

KaHaJ1OB (TOHBKO JJIA

HU3MEpUTENS-PEryasiTopa), MUKpOIpolieccopa u nutepderica.

K CEJIEKTOpY BXOJOB MOJIKJIIOYAIOTCA OJMH WJIM JBa JaTyhKa - TepMoIpeoOpa3zoBaTeiu
COIIPOTHUBJIEHUS, TEPMOTNAPHI, JATYUKU C YHU(PHUIMPOBAHHBIM BBIXOJHBIM CUTHAJIOM TOKa
WIN HaNpsDKEHUs B JIFOOOM COUYETaHUM,

OJOK MHAWMKALMU M YOPABJICHUS CIYXHUT JUIsI OTOOpaXXeHHMs TEKyIIUX IapaMeTpoB,
IPOrpaMMHPOBAHUS U YIIPABICHHSI TPHOOPOM;

JIBa HE3aBHCUMBIX BBIXO/IHBIX KaHaja - JJIs YIpaBJIeHUs BHEIIHUMH yCTPONHCTBAMU;
MHUKpOINpPOILIECCOP MO MporpaMMeé U B COOTBETCTBHUHM C 3allpOrpaMMHMPOBaHHBIMU
M0JIb30BATENSAIMU  (DYHKIIMOHAJIBHBIMU TapaMeTpaMy MPOU3BOJUT 00paOOTKYy CHUTHAJIOB
BXOJIHBIX JIaTYUKOB, LHU(POBYIO (QUIBTPALMIO U3MEPEHHBIX 3HAYEHUH, BBIBOJ JaHHBIX Ha
OJIOK MHAMKALMHU, ONPOC KHOMOK YIpaBieHus, oOCiIyKuBaHue uHTEepdeiica u popmupyet
CUTHAJIbI YIIPaBJICHUS BBIXOJHBIMH YCTPOHCTBaMH;

uHTepdeiic npeaHa3HayaH sl CBSA3U C MEPCOHAIBHBIM KOMIBIOTEPOM M OOBEIUHEHHUS B
aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS.



4.2. Koncrpykuus npubdopa.

[TprGop KOHCTPYKTUBHO BBIMIOJIHEH B TNIACTMACCOBOM KOPITYCe, PEeTHA3HAYCHHOM IS
IIUTOBOTO WJIM HACTCHHOTO KPEIUICHUS. DCKHU3bI KOPITYCOB C raOapUTHBIMU U YCTAHOBOYHBIMU
pasMepamu nipuBeeHbl B [Ipunoskenun 1. Bee anemeHTs prbopa pa3MeIieHbl Ha JBYX IMEYaTHBIX
m1arax (IaTa npoleccopa u miata uHaukanun). Ha numeBoil nanenu pacrosokeHsl KjaBuaTypa
yIpaBjieHUs: TpUOOPOM, IUPPOBOIM MHAMKATOP U CBETOIMOAbI. Ha 3aHel - mpucoeIMHUTETbHBII
KJIIEeMMHUK. KileMMHUK Jy1s1 BHEIIHUX MTPUCOCIMHEHUN (JAaTYUKOB, JIEKTPOTTUTAHUS, IIeNen
uHTepdeiica) y npuOOpPOB IMHUTOBOTO KPETUICHHS HAXOIUTCS Ha 3aHeH cTeHKe. B mpubopax
HAaCTEHHOTO KPETUICHHs KJIEMMHUK PACIOJIOkKEH 101 BEpXHEH KphIKOW. B oTBepcTHsax st
MO/IBOJIa BHEIIHUX CBsi3el kopiryca H1 ycTaHOBIIEHBI repMeTHYHBIC KaOCIbHBIC BBOJIBI.

5. Yka3zanue mep 6e30nacHOCTH

5.1. Tlo ciocoOy 3anuThl OT MOPAKEHUSI AMEKTPUUECKIM TOKOM MPUOOP COOTBETCTBYET KI1acCy
0 mo I'OCT 12.2.007.0-75.

5.2. B mpubope ucCnonb3yercsl omacHoe i KU3HM HampspkeHue. [Ipu ycraHoBke mpubdopa,
YCTpaHEHUHW HEUCIIPABHOCTEH U TEXHUUYECKOM OOCIY)KMBAaHUHM HEOOXOJMMO OTKIIOYUTH MPHOOP U
MOAKIIIOYaEMBbIE€ YCTPOMCTBA OT MUTAIOLIEH CETH.

5.3. He nmomyckaercsi momnajaHve BJjard Ha KOHTAKThl KJIEMMHHKA W BHYTPEHHHE 3JIEMEHTHI
npubopa. 3amperiaercsd MCIOJIb30BaHME NMPUOOpPA B arpeccHUBHBIX CpeJax € CoAepKaHHEM B
aTMocdepe KUCIOT, 1eI04ei, Macel T.11.

5.4. TloaxmioueHue, TEXHUYECKOE OOCITYKMBAaHHWE U MPOrpaMMUPOBAHHE TNPUOOpa JOJHKHBI
MIPOU3BOIUTHCA KBATM(DUITMPOBAHHBIMU CICIIHAIMCTAMH, U3YUYHUBIIMMHU HACTOSIIEE PYKOBOJICTBO
IO KCILTyaTaluu.

5.5. Tlpu skcruryaTaiuu, TeXoOCTy)KMBaHUU W TOBEpKe Mpubopa HEOOXOIUMO COOJ0IATh
tpeboBanus ['OCT 12.3.019-80, «IIpaBwyi TEXHMYECKOW OKCILTyaTallMH 3JEKTPOYCTAHOBOK
notpebuteneit»y u «lIpaBun TexHMKHM O€30MaCHOCTU MpPHU SKCIUTyaTallMd 3JIEKTPOYCTaHOBOK

MOTpeOUTENICH».
Buumanue! B cBs3M ¢ HaanuMeM Ha KIGMMHHKE OMACHOTO IJIs1 XKU3HH HAIPSDKEHHs MPUOOPHI B KOPITYcaxX IIMTOBOIO HCIIONTHCHHUS
(momudukanns YMKTx(VY)-1112-X), 10/KHBI yCTaHABIMBATHCS B IIMTAX YIPABJICHUS, JJOCTYITHBIX TOJIBKO KBAIU(PUIIMPOBAHHBIM CIICLIUAIHCTAM.

6. MonTaxx npudopa u MOAroTOBKA K padore

6.1. VYcranoButh mNpuOOp Ha IITAaTHOE MECTO M 3aKpenuTh ero. [abGapuTHbie U
MIPUCOEIMHUTEIbHBIE pPa3Mepbl MPHUOOPOB B Pa3IUYHBIX BapuUaHTaX KOPIIYCOB IPHUBEJICHBI B
[Tpunoxenun 1.

6.2. IlponoXXuTh JWUHUM CBS3U [UISI COCOUHEHHs] MpUOOpa C MHUTAIOMIKMM HaIPSHKEHUEM,
BXOJHBIMH JaTYMKaMHu, HHTepdericom cBs3u (ecaum mnpubop moxakarodaercsi Kk PC)
WCIOJIHUTENBHBIMU MeXaHu3Mamu. [Ipu BBIMOTHEHWHM MOHTAXXHBIX Pa0OT HCHOJB30BATH TOJBKO
CTaHJAPTHBIA UHCTPYMEHT.

6.3. Ilpu MOHTa)ke BHEIIHUX CBSI3ed HEOOXOAMMO OOECIeYUTh HAACKHBIH KOHTAKT C
KIIeMMHUKOM Tpubopa. CeueHue XU HE JODKHO mpeBbimarh 1,5 kB. MM. [loacoenunenwue
MIPOBOJIOB BO BCEX BAPUAHTAX KOPITYCOB OCYIIECTBIAETCS MO BUHT. /{15 1ocTyna K KIEMMHHUKY B
pubope HACTEHHOTO KPETUICHUs HE0OX0IUMO CHATh C HETO BEPXHIOIO KPBIIIIKY.

6.4. IogxiroueHne JaTYUKOB.

[Tpubopsr cepun YMKT(Y) uMeroT He3aBHCHMbIE BXOJHBIE KaHANIbI, T.€. K OJHOMY MpHOOpPY
MOXHO OJHOBPEMEHHO MOAKIYAaTh JATYUKH paA3IUYHbIX TUNOB. [logkimroueHue AaT4uKoB
OCYIIECTBJISIETCSI B COOTBETCTBUM CO CXEMOU, puBeAeHHOM B [Ipunoxxenun 2.

Tunel JaTYNKOB yCTaHABIMBAIOTCS MOJIb30BATEIEM P MPOTrPAMMHPOBAHUH MPUOOpa.

Bo u3b6exxanue moJioMKd U3MEPUTETHLHON YacTu Mprbopa MprucoeIMHEHUE CBI3ei He00X0 MO
MPOU3BOJIUTh, HAYMHAA C MOJKIIOUEHHUS JAaTYMKOB K JIMHMM, a 3aT€M JIMHUU K KIEMMHHKY
npubopa.

JlJis MCKITIOYeHHsI TPOHUKHOBEHHSI TIPOMBIIIUICHHBIX TIOMEX B MU3MEPUTENBHYIO cXeMy mpubopa
JUHUIO CBS3H JIaTYHKA ¢ TPUOOPOM peKOMEHAYETCS IKPaHUPOBATh, a SKPaH 3a3€MJIUTh.



3amperaercs 00ObeIUHATE «3EMITIO» MPUOOpa ¢ 3a3emiieHneM obopynoBanus. He momyckaercs
MPOKJIAJKa JIMHUM CBS3M JaTd4dKa ¢ TpuOOpOM B OJHON TpyOe C CHIIOBBIMH IIPOBOJIAMH,
CO3/IAIOIMMH BBICOKOYACTOTHBIC, HMITYJIbCHBIE M T.NM. moMexu. [lapameTpbl coeaMHUTEIbHBIX
JIMHUN NIpUBEJIeHbI B Tabnuue 1.

Tabnuna 1
Tun gaTynka JlnvHa mTuHuu ConpoTuBieHue Tum nmuanu
(maxc.), M auHuM (Makc.), OM
TepmocomnpoTuBieHne 100 10 TpexnpoBoaHast
JByxnpoBoaHas
Tepmomapa 25 100 TEPMOKOMITEHCAIIHOHHBIM
IIPOBOJOM
Jatuuk c
YHU(PHUIIMPOBAHHBIM 100 100 JIByxmpoBogHas
BBIXOJIOM IO TOKY
Jatuuk c
YHUPHUIIMPOBAHHBIM 100 5 JIByxmpoBogHas
BBIXOJIOM [0 HAIPSHKEHUIO

6.4.1 [NoaxiroueHue TepMorpeoOpa3oBaTeici COMPOTHUBIICHHS.

B npubopax wucCHoib3yeTcss TPEXMPOBOIHAS CXeMa MOIKIIOYEHHUS TepMOTpeoOpazoBaTemei
cornpoTtuBiieHus. K 0lHOMY U3 BBIBOJIOB TEPMOCOIIPOTHBIICHUS Rt IOICOEAMHSAIOTCS IBa IPOBOJIA, A
TPeTUH TOJKIIOYaeTcss K apyromy BbeiBogy Rt. Takas cxema M03BOJIIET KOMIIGHCHPOBATh
COINPOTHUBIICHUE COCTUHHUTENBHBIX TPOBOAOB. [Ipr 3TOM HEOOXOOMMO COOMIOAATH YCIOBUE
paBEHCTBA COMPOTHBIICHHUH BCEX TPEX MPOBOJIOB.

TepmonpeoOpa3zoBaTenu  CONPOTHBICHHMS MOTYT MOJKIOYAaTbcs K  Opubopy © ¢
HCIOJIb30BAHUEM JIBYXIIPOBOJHON JIMHHH, HO B 3TOM CiIydae MU3MEpeHUs OyIyT MpOBOAUTHCS 0Oe3
KOMIIEHCAllUM COINPOTHUBJIEHUS COEIWHHUTEIILHOM JIMHUM W, BCJIEACTBUE 3aBHCHUMOCTH 3TOTrO
COMPOTHBIICHUSI OT TEMIEPaTyphbl OKpYKaOILIEH cpenbl, MoKazaHusa mnpudbopa OyayT KojebaThcs
BMECTE C BHEIIHEH TeMiiepaTypoil. B ciyuae ucnonp3oBaHus JBYXIPOBOAHON JTMHUH HEOOXOAUMO
IIpH MOATrOTOBKE MpUOOpa K paboTe BHIMOIHUTD CIEAYIOIUE AeHCTBUL !

- IepeA HavyajoM paboThl YCTAHOBUTH NMEPEMBIYKY MEXAY KOHTAaKTaMU KOMIICHCAIL[MOHHBIX NPOBOJOB
(mampumep: s 1 — ro kanama YMKT2(Y) - korTakTe 8-9) a MByXIPOBOIHYIO JHHHIO MOJKIIOYATH KO
BXOJly IpruOOopa (COOTBETCTBEHHO K KOHTaKTaM 7 u 8);

- K IPOTHBOIOJIOKHBIM OT PUOOpa KOHLIAM JIMHUH CBS3H «IIPHOOp - TEPMOIPEOOPA30BATENb)» BMECTO
TepMoImpeoOpa3oBaTes MOAKIIOYNTh Mara3uH CONPOTHBIIEHUH ¢ KilaccoM To9HOCTH He Xyxke 0,05;

- YCTaHOBHTh Ha MarasuHe 3HAYEHHE, paBHOE COINPOTHUBIICHUIO TEPMOIIpPeoOpa3oBaTels IIpH
temreparype 0°C (50 wum 100 OM, B 3aBUCHMOCTH OT THIIA JaTYHKA);

- mojaTth Ha mpuOop muTaHue U yepes 15-20 MUH. 10 MOKa3aHUsIM U(POBOTO MHIMKATOPA ONPEACIUTD
BEJIMYMHY OTKIOHEHHs TemiepaTypbl oT 0°C 1o Kax oMy KaHaTy H3MEPEeHHS;

- BBECTH B MaMATh NpHOOpa 3HaYEHHE KOPPEKIMU «CIBUT XapPaKTEPUCTHUKM» Ui KaXKIOro KaHaia B
COOTBETCTBYIOIIIEM ITapaMeTpe, paBHOE IO BEMMYMHE MOKa3aHUSM HPUOOpa, HO C MPOTHUBOIOIOKHBIM
3HAKOM,;

- TIPOBEPUTH MPABMIILHOCTH 3aJIaHUsI KOPPEKIHMH, JUIS 3TOr0 He U3MEHsS 3HAUEHHsI CONPOTUBIICHHS Ha
MarasmuHe, IepeBeCTH NPUOOp B PEXKUM U3MEPEHHs U yOSTUTCS, YTO MIPU ITOM €ro rmokazaHus paBHsl 0 +
0,2°C;

- OTKJIIOYHTDH MUTAHHE, OTCOCAUHUTH JIMHHUIO CBA3M OT Mara3WHa COIPOTHUBIICHUH U MOIKIIOYUTH €€ K
TEpMOINpPe00pa3oBaTeIo;

- TOCJIe BBIIOJHEHHSI 3THX JIEUCTBUH MPUOOp TroToB K padore.

6.4.2. IloaxmoueHue TepMoIap




Tepmomaper noaximrouarorcs k. YMKT no nByxmpoBogHoi cxeme. Ilpu mnopkirodyeHun
HeoOxoauMo cobmronats mossipHOCTh!!! "IlonoKuTENbHBIN" BBIBOJ TEPMOTAPHI COCAMHSCTCS C
koHTakTaMu 9 wmm 12(ans YMKT2(Y)), "oTpunarensubiii" - ¢ kontaktamu 7 wuimu 10(ms
YMKT2(VY)). Ilpu HEoOXOAMMOCTH JHHHSA CBSI3M OT TEpPMOMaphel 10 Mpudopa YHIIMHAETCS
TEPMOKOMIICHCAIIUOHHBIMM ~ TPOBOJAMH  C  TEPMOJIEKTPUYECKUMHU  XapaKTEpPUCTUKAMH,
AQHAJIOTMYHBIMU XapaKTePUCTHKaM MaTepuajoB TepMomapsl (IIpU TemIepaTrypax, OJNM3KUX K
TeMIepaType B MeCTax IMpoJeraHus JHHAW CBs3W). B cioydae npumeHeHuss OOBIYHBIX (HE
KOMIICHCAIMOHHBIX) IPOBOJIOB TOYHOCTH pabOTHI MPHOOpa PE3KO CHU3HUTCS.

6.4.3. TloaxioyeHHne AATYMKOB C YHH(PUIIMPOBAHHBIMU BBIXOHBIMH CUTHAIAMHU

Jatuuku ¢ yHU(PUUIUPOBAHHBIMU BBIXOJHBIMM CcHUTHaJaMu noxakimoyatorcss Kk YMKT no
IBYXHOpoBOAHOW cxeme. [lpu moxaxkiIoueHMM  HEoOXOaUMO — coOnogaTh  MOJIApHOCTH!!!
[TomoxuTenbHBIN BBIBOJ JaT4WKa coeauHsieTcss ¢ KoHTaktamu 9 wmm 12(wss YMKT2(Y)),
oTpHuIaTeNbHblid - ¢ KoHTakTamu 7 wim 10(wist YMKT2(Y)). ns koppekTHOH paboThl JaT4nKa
HE0OX0IMMO MpaBUJIBLHO 3amporpammupoBaTh mapamerpel An.L u An.H (cm. pasn. 7.5). Ilpu
MOAKIIIOUEHUU JAaTYUKOB C YHU(GUUIUPOBAHHBIM BBIXOJIOM IO TOKY HapajiebHO KJIEeMMaM
HEoOXO0IMMO TIOAKIIOUHTE MYHT comporuierrneM 1000m=0,1% u TKC me xyxe 25x10°/°C. qna
MUTaHUS JATYUKOB C YHU(PHUIIMPOBAHHBIM BBIXOJOM IO TOKY HCIIOJIb3YETCS BHEUIHUN HCTOYHHUK
HaIpsDKEHUS, BEJTUYNHONW, B OOJBITMHCTBE ciiydaeB, oT 18B mo 36B. IlogkmioueHne AaT4WKOB C
YHU(PHUIIMPOBAHHBIM BBIXOJIOM IO TOKY NMPOU3BOJUTCA IO Cieayrolield cxeme(IpuBeIeHbl HoMepa
KOHTAKTOB JIJIsI IEPBOTO KaHAJIA):

6.5.Ilonkmr0YeHre UCIIOJIHUTENBHBIX YCTPOICTB

[TonkmroueHne HUCIOTHUTENBHBIX  YCTPOWCTB  MPOU3BOJUTCA IO CXEME COCAMHCHHUI
(ITpwoxenue 2). Ilpy NMOAKIIOYEHHH HCIIOJIHUTEIBHBIX YCTPOWCTB WHIYKTUBHOIO THUMA (pele,
MyCKaTeIN) PEKOMEHIYETCS Il CHIDKCHUSI TIOMEX MapajieibHO KaTYIIKe MyCKaTelsd U KaK MOXKHO
OJIMKe K HeH YCTaHOBUTSH €T U3 MOCIEA0BATEIbHO coequHeHHoro pesuctopa 47..200 Om 2 Bt u
konnaeHncaropa 0.1...0.2 Mx® x 400B.

6.5.1. TloxkmroyeHue K BBIXOTY TUIA "ONTOTPAH3UCTOP".

Tpan3ucTopHas onTonapa MPUMEHSETCS JJIsl YIIPaBJICHUsT HU3KOBOJILTHBIM petie (10 S0B). s
n30e)KaHUS BBIXOJA M3 CTPOS ONTOTPAH3UCTOPA W3-3a OOJIBIIOTO TOKAa CAMOMHIYKIIUU
napajuieIbHO OOMOTKE pesie He0OX0JAMMO YCTaHOBHTBH MO Ha HampsbkeHue He Hike 100B u
TOK mopsifika 1A cormacHo cxeMe(ITpuBeAeHbI HOMEpa KOHTAKTOB a7t BY1):

3alwunTHbIN grona

A EG(O

=

6.5.2. TloakmroueHNe K BBIXOY TUMA "ONTOCUMHUCTOP".



OnTocuMUCTOp MMEET BHYTPEHHIOID CXEMY IIE€pexojJa 4epe3 HOJIb M BKJIIOYAeTCs B IEMb
YIOPaBJICHUS] MOIIHOTO CHUMHUCTOpa dYepe3 orpaHuumBaromuii pesuctop Rorp. Benunuuna
pe3ucTopa onpeAenseT TOK ynpasiaeHus cumucropa. [loakioueHne cuMUCTOpa peKOMEHAYETCsI
MIPOU3BOIUTH 1O CIEAYIONIeH cxeme(IpuBeIeHbl HOMepa KOHTAaKTOB /iyt BY 1):
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6.5.3. IloxkmroueHue K BBIXOAY THIIA "yIIpaBiICHUE TBEPAOTEIbHBIM pene'.
TBeproTenbHOE penie MOAKIIOYAETCS K MPUOOPY COryiacHO cxeMe(IIPUBEACHBl HOMEpa
KOHTaKTOB i1 BY1):

0addaT 0deli 1a
/AN 0 . O
© daéa

Ipumeuanue: Conpomusenenue pesucmopa Roep. pasno 100 Om.

6.6. IloakiroueHue ceTH MUTAHUS MPOU3BOAUTCA MO cxeme coenuHeHudt ([Ipunoxkenue 2).
[Tpyu mOaKITIOYEHUH MMUTAHUS CIIEYeT IO BO3MOXHOCTH HUCIIOTIL30BaTh a3y CETeBOr0 HAMPSKEHUS,
CBOOOJHYIO OT MOIIHBIX HUMITYJIbCHBIX MOTpeOUTENel SHEpru (CBapOYHBIX TpaHCc(HOpPMATOpPOB,
4acTo BKJIOYaeMbIX MOIIHBIX TOHOB u T.11.).

6.7. Toaxmouenue YMKT k PC mpousBoautcs no cxeme coeaunenuit (IIpunoxxenue 2). Ha
MAIbHEM KOHIE ABYXIpOoBOAHONM nuHUKA RS-485 mapanensHo koHTakTamM A u B HeoOxoammo
YCTAaHOBHUTH PE3UCTOP conpoTuBacHUEM 120 OM.




6.8. Ilocne monakmodYeHUs BceX HEOOXOMMMBIX Ilered mojxaTh Ha npubop murtanue. Ha
U(PPOBOM HHAMKATOPE HAa HEKOTOPOE BpEMs MOSBUTCS KOJ JaT4MKa(OB) M 3aCBETATCS BCE
CBETOJIMO/IbI, TIOCJIC Yero Npuoop mepeiiier B pexxuM «pabortay. [Ipu MCIpPaBHOCTH AAaTYMKOB U
JMHUHA CBSA3M Ha WMHAMKATOpe OTOOpasuTCs TeKyllee 3Ha4deHHe H3MepsieMoro mnapamerpa. Ecim
1oCJIe T0/Ia4i TMHUTAHUS HAa MHMKATOPE MOSBATCS MPOYCPKU MM MOKa3aHHsS HE COOTBETCTBYIOT
pCabHBIM 3HAYCHUSM, IPOBEPHTE UCIIPABHOCTH JATYMKOB U JIMHUH CBSI3H, & TAKIKE MPABHIBHOCTD
UX TIPUCOCTUHCHUSL.

6.9. Ilpum mpoBepke HCIPABHOCTH HEOOXOIUMO OTKIIOYUTH MPHOOP OT CETH MHUTAHMS.
Heo0xomuMo HKCIONIb30BaTh MPU MPO3BOHKE CBS3EH YCTPOWCTBO C HANPSHKCHUEM IUTAHHS HE
6onee 5 B. B apyrux ciaydasx He0OX0IMMO OTKIIOYHTH JAaTYUK OT MPUOOpa.

6.10. Beequte B mpuOOp HEOOXOAMMEBIE ISl BBHIMOJHEHHUS TEXHOJOTHYECKOTO IMpoIecca
napaMeTpsl peryjiupoBaHus U 3ajaiiTe Hy)kHble padouue pexumsl. [locie ycTaHOBKH TpeOyeMbIxX
rapaMeTpoB MpuOOpP roToB K padoTe.

7. PaGoTra npudopa

7.1. Peskumbl padoThl mpudopa.

[Ipu skcrutyatanuu npubGOp MOKET HAaXOOUTHCS B OJAHOM M3 JIBYX pPEXHMOB: 'pabora’ wim
"mporpammupoBanue”. B pexume '"pabora" mNpoU3BOIUTCS H3MEpEHHUE U OTOOpaKeHHE Ha
uM(pPOBOM HUHAMKATOpPE TEKYIIUX 3HAUEHWH BXOJHBIX AAaTYMKOB, cBsi3b ¢ PC um ympaBineHue
BBIXOJHBIMU YCTPOWCTBAMHM B COOTBETCTBHM C 3a/JlaHHBIMH pabOuyMMHU mNapaMmerpamu. Pexum
"pabora" BKIIOYaeTCS TMpU ToAaue Ha TOpuOOp HANpPSOKEHWs NHUTaHUs. B pexnme
"mporpaMMupoBaHre’ MPOU3BOJIUTCA HACTpoWKa pabounx mapamerpoB mpubopa. Ilepexom B

pexxum "mporpaMMupoBaHHe" TPOUCXOIUT MPU HAKATUU HA KHOIKY @ (cm. 1. 8). Bo Bpemsi
HAXO0KIEeHUM Tpudopa B pexuMe ''MporpaMMupoBaHue’’ OCHOBHble (PYHUMH H3MepPeHUs
BXOJHBIX 3Ha4YeHUIl W  yNpaBJieHUs] BBIXOAHBIMM  YCTPOiCTBAMH  NPOJOJAKAIOT
(GyHKIIHOHUPOBATD.

7.2. YeTpoiicTBa HHAMKALIMU M OPraHbl YIIPaBJIeHHS.
Buemnuii Bua nunessix naneneid YMKT npuBeneH Ha pucyHkax 2a — 2r.
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Puc. 2B OnHoKaHaNbHBIN H3MEPUTEND Puc. 2r JIByxkaHaabHBINA U3MEPUTEND

Ha gerbipexpa3psagHOM MHIUKATOpE B pexxkuMe "paboTa" oToOpa)xkaeTcss U3MEPEHHOE 3HAUYCHUE
BXOJHOTO CHUTHala, B pPEXUME "MporpaMMHUpOBaHUE' — 3HAYEHHWE HACTPAMBAEMOTO B JIAHHBIMN
MOMEHT MmapameTpa. YeTelpe mpouepka B pexume "pabora" CHUTHAIM3HPYIOT 00 aBapUilHOM
COCTOSIHUM BXOJIHOTO CHTHajia (0OpbIB MM 3aMbIKaHUE JATYMKA, BBIXOJ U3MEPSIEMOro 3HAaUEHHUS 32
Ipesienbl U3MEPEHUH U T.11.). I'pynna cBeTO MO JHBIX MHIUKATOPOB CIYXKHUT JUIS:

- TI1 u T2 (uHOuUKaTOphl 3€JIEHOTO I[BETa) — B pexuMe '"pabora" — WMHAMKAIMA HOMEpa
BXOJIHOTO KaHaja, U3MEPEHHOE 3HAUYE€HHE C KOTOPOro OTOOpakaeTcsl B JaHHBbIH MOMEHT, B
pexume "mporpaMMHupoBaHHEe" — MHAMKAIMS BXOAHOTO KaHalla, K KOTOPOMY IOJKIIOYEHO
BY;

- Tlycr, OTI, T2ycr, AT2 (MHIUKATOPBI 3€JIEHOTO IBETAa) — IPH IMPOTPAMMHPOBAHUN
YCTaBOK - YycTaBKa i nepBoro BY, nenwra yctaBku nepsoro BY, ycraBka mist BToporo
BY, nenwra ycraBku BTOporo BY cooTBeTcTBEHHO;

- BVY1 u BY2 (uanukarops! kpacHoro 1geta) — coctostaue BY1 u BY2 cootBercTBeHHO.

A
Knonka @ B pexume "paboTa" CIy)KUT JiJIsl BRIOOpA BXOJAHOTO KaHasa, U3MEPEHHbBIC 3HAUCHUSI
v n n
KOTOpPOTO BBIBOJSATCS Ha MHAMKanwio. KHonka \Y/ B pexxumMe "paboTa" He OKa3bIBaeT BIMSHUS HA

A <v\
paboty npubopa. B pexume «mporpaMMUpOBaHHUE» KHOIIKU @ u \Y npeHa3HAYEHBI Ul BBOIA
KOJIa IOCTYIa, YBEINYEHUS ¥ YMEHBIICHHUS BEIOPaHHOTO MapamMeTpa.

KpaTtkoBpemeHHOE Ha)kaThe Ha KHOIIKY @ u3 pexuma "paboTa" MmepeBOIUT MPHOOP B PEKUM
MPOTPaMMHUPOBAHUS YCTaBOK(Isl perymsitopoB). JonroBpemennoe (6onee 6 cCeKyHa) HaKaThe Ha

KHOIIKY @ MEPEBOIUT MPUOOP B PEKUM MPOTpaMMHUPOBAHUS (PYHKIIMOHAIBHBIX TapaMeTPOB(CM.

F
1. 8). B pexxume "mporpaMMupoBaHue’ KHOTIKA ./ CIYXKHUT JIJIS TIepexo/ia K IporpaMMHUPOBAHHUIO
CJIeIYIOIIEro mapaMeTpa u JJi1 BO3Bpara B pexxuM "padoTta".

7.3. Koppexuusi morpemniHocTeii JaT4nKoB.

Jlis KOppeKIMH TMOTPEHIHOCTEH BXOJHBIX JaTYMKOB B MPUOOpE CYIIECTBYIOT IapaMeTphl
"CIIBUT XapaKTEPUCTUKHU" U "HAKIIOH XapaKTEPUCTUKH .

[Ipn xoppekuuu Tuma "CIBUT XapaKTEPUCTUKHU' H3MEPEHHOE 3HAUYEHUE CYMMHPYETCS CO
3HaueHueM napamerpa SH_1(mis nepBoro kanana) uinu SH_2(ams BToporo kaHana).

[Ipn xoppekiuu THUMa "HAKIOH XapakTEPUCTUKU' H3MEPEHHOE 3HAYCHHE YMHOXAeTcs Ha
3Ha4YeHHeM napameTpa P(mist mepBoro kanana) uinu U(muist BTOpoTo KaHama).
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7.4. udposas puabTpanus usMepeHuil.

JUIs ~ TIOBBIMIEHUS ~ KayecTBa  HM3MEPEHUS  BXOJHBIE  CHTHAJIBI  00pabaThIBAIOTCS
MHUKPOMPOIIECCOPOM € TMOMOIIBI0 HU(POBOro (PUIBTPA, TMO3BOJSIONIETO YMEHBIIUTH BIHSHUE
ClydallHBIX TIOMEX Ha u3MepeHue Temneparypsl. PabGora QuubTpa onuceiBaeTcs IBYMs
rapamMeTpamu, 3aJlaBaéMbIMH TIpu TporpammupoBannu: PF- mosoca nudposoro ¢umsrpa u FF-
riyouna uudpoBoro ¢uiasTpa. JlomycTumble 3HaYeHHs] M 3aBOJCKHE YCTAaHOBKH IapaMeTpoB
upoBEIX PHIBTPOB MPUBEICHBI B Tabmuiie No 2.

7.4.1. Tlapamerp PF (mosoca umugposoro puiabTpa) mo3BoseT 3aIMUTHTh W3MEPHTEIbHbIMH
TPakT OT eqMHUYHBIX omeX. [lonoca punbTpa 3amaeTcs B eAMHUIIAX U3MepsieMol BenrunHbl. Eciu
MOJIyY€HHOE 3HaYCHHE OTIUYAETCS OT MPEIBIIYIIEro Ha BEJIMYUHY, OOJIBIIYIO, YeM YCTaHOBJIEHO B
3TOM MapamMeTpe, TO IPOU3BOIATCS MOBTOPHbIE H3MEpeHHUs. B TeueHMM 3TOro BpeMeHH Ha
WHMKATOPE OCTAETCs CTapoe 3HAUCHUE.

Kak BumHo w3 pucynka 4, manas nojioca ¢GuibTpa MNPUBOAUT K 3aMEIJICHUIO peakluu
npubopa Ha ObICTpOE M3MEHEHHE BXOTHOW BelM4YuHBL. [l03TOMY Mpu MajaoM ypoBHE MOMEX HIIU
npu pabote ¢ OBICTPOMEHSIIOIIMMHUCA IPOLIECCAMU PEKOMEHAYETCS YBEIUYUTh 3HAUYCHUE
napamerpa. B ciydyae CHIIBHBIX TIOMEX ClIeyeT YMEHBIIHUTh 3HAY€HUE MapaMeTpa Uil yCTpaHEHUs
WX BIMAHUS HA paboTy nmpubopa. B 3TOM ciydyae BO3MOXKHO yMEHbIIEHHUE OBICTPOJICHCTBUS H3-3a
MTOBTOPHBIX U3MEPEHUI.
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7.4.2. Tlapametp FF (rayouna nugpoBoro ¢puibTpa) - no3BoJISET J0OUTHCs 00Jiee MIaBHOTO
W3MEHEHUs ToKazaHuii mnpubopa. Ilpm 3HaveHMM mapamerpa paBHOM | QUIBTP BBIKIIOYCH.
VYBenuueHue 3HaueHus mnapamerpa FF NpuUBOAUT K YBETMYEHHIO MOMEXO3AIIMIIEHHOCTH, HO
MOBBIIIAET MHEPUUOHHOCTh NpuOOpa. YMEHbIIEHHE 3HAa4YeHHs MPUBOAUT K Oosiee ObICTpoit
peakuuu npudbopa Ha CKauykooOpa3Hble W3MEHEHHS KOHTPOJIUPYEMOW BEIWYMHBI, HO CHUXKAET
MOMEXO03alNIIEHHOCTh W3MEPUTENbHOTO KaHana. HarnmsgHo paeilicTBue mapamerpa MOKa3aHO Ha
pucyHke 5.
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7.5. MacmrtadHble KO3 (pUUHEHTbI



[Tpu BbIOOpE B KauecTBE BXOTHBIX JATYMKOB JATYMKOB C YHU(DUITUPOBAHHBIMH BBIXO/IAMH 110 TOKY
WIM HaOpsDKEHUI0 HEOOXOJMMO 3alporpaMMHpoBaTh 3HaueHUs napamerpo An.L u An.H.
[Tapamerp AN.L 10MKEH COOTBETCTBOBATh HIDKHEMY INPEIEIy H3MEPEHHUS IOAKII0YaeMOIo
naruuka, An.H - Bepxnemy mnpeneny. Ilapamerpst An.L u An.H 3apgatorcs B eauHMLax TOH
¢u3nvecKkoil BeMM4MHBI, KOTOpas u3Mepsercs. Bnusaue mapamerpoB An.L u An.H nHa paGoty
pudopa NPOMLTIOCTPUPOBAHO Ha pHC. 6.

[laTymk ¢ TokoBbIM BbiIxogom 4 - 20 MA
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7.6. KomneHcauusi TeMnepaTypbl ''X0/101HOT0"" cniasi TepMonaphl.

Tepmonapa renepupyet Tepmo3/IC, 3aBUCHIIYIO OT pa3HUIBI TEMIIEpaTyp paboyero cras u
cBobomubix ("xomomubix'") kouuoB. (IIpu paBeHCTBEe TemmepaTypbl pabo4ero u CBOOOIHOTO
koH110B TepMotniapa 3/1C He BripabaThiBaeT, Kakoi Obl BRICOKOM MJIM HU3KOM 3Ta TeMIepaTypa He
obuta) CrieIoBaTENbHO, JUTS TOJTYYSHUS] TEMIIEPATyphl pabodvero crasi TepMonaphbl, BEIPaKEHHOM
B abcomoTHRIX BenuuuHax (°C), K BBIYMCICHHON pa3HUIIC TEMIIEPATyp pabodyero M XOJIOTIHOTO
KOHIIOB T€PMOIIapbl HEOOXOAUMO MPUOABUTH TEMIIEPATypy €€ XOJIOJHOTO KOoHma. [[is sToro B
npubope mpearycMOTpeHa aBTOMaTHYecKasi KOMIIEHCAIUsl TeMIiepatypsl "xonoaHoro" cmas. [Ipu
pabore ¢ Tepmomapoil mpubOp, C OJHON CTOPOHBI, BBIUUCIAET TeMIeparypy pabodero cras
TEepMOIIapbl OTHOCHUTEIBHO KJIEMMHON KOJOJaku (ocHOBbIBasick Ha TepmModJ[C) u, ¢ apyroi
CTOPOHBI, TEMIIEpPaTypy caMoOil KIEMMHOHl KOJOIKM (OCHOBBIBAACb Ha H3MEPEHUSIX
MOJIYIIPOBOIHUKOBOTO JAaTYMKa TEMIEPATyphl, YCTAHOBICHHOIO BHYTPU IpuOOpa BILUIOTHYIO K
kiemMmaMm). WHaukaTopoM oToOpaxkaeTcs CyMMa 3THUX Temmeparyp. Ecnu mo kakuM-mudo
MpUYMHAM BO3HUKHET HEOOXOJUMOCTh B OTKIIOYEHHHM aBTOMATHYECKOH KOMIIECHCAIMH
TeMmneparypbl '"XoJoAHOro" cmas, TOJIb30BaTellb MOXKET 3TO cHaenaTh BBeAd koa 9182
(HeoOXxoMMbIe JAEHCTBHS JUIs BBOJA KOJa JOCTYyNa omkcaHbl B riiaBe 8 "IIporpamMMmupoBaHue
npubopa"). JlaS TOBTOPHOTO BKIIOYEHHUS aBTOMATHUECKONW KOMIIEHCAIIMU TEMIIepPaTyphl
"xosogHOro" cnast Hy>kHo BBecTu ko1 0001.

7.7. BbIXxoaHbIe yCTPOiicTBA.

Wsmepurenu-perynsaropet YMKTI(Y) u YMKT2(Y) wumeror mo JBa HE3aBUCHMBIX
BBIXOJHBIX YCTPOWCTBA, (POPMUPYIOIIME CUTHAIBI YIPABICHUS BHEIIHUM OO0O0PYIOBAHHEM,
obecrieunBasi HE3aBUCUMOE PETYIUPOBAHUE TIO JIBYXMO3UIIMOHHOMY WJIM TPEXMO3UIIMOHHOMY (C



JBYMsI yCTaBKaMH Ha OJMH KaHal) 3aKOHY B COOTBETCTBMHM C 33JJaHHOW MOJIb30BATENIEM JIOTUKON
paboTHI BBIXOJHBIX YCTPOMCTB.

7.7.1. BeIxoJHbIE yCTpO#CTBa (IMCKPETHBIC, KIIFOYEBOTO TUIA - JJICKTPOMArHUTHBIC pelie,
TPAH3UCTOPHBIE OITONAPbl, CHUMHUCTOPHBIE ONTONAPHI JIMOO TOKOBBIM BBIXOJ YIPABICHUS
TBEPIOTEIBHBIM pEJi€) UCIONB3YIOTCS JUIS YIpaBiieHHs (BKJIIOYCHHS/BBIKITIOUEHHS) HArpy3Kou
HEIOCPEICTBEHHO, WM 4epe3 0Oojiee MOILHBIE YIPABISIONME JIEMEHTHI (IIyCKaTelu, pele,
TUPHUCTOPBI WIIH CUMUCTOPBI).

7.7.2. Pexxum paboOTBl BBIXOJHBIX YCTPOWCTB - CpaBHEHHE HM3MEPEHHOW BEIMYMHBI C
STAJIOHHOW (YCTaBKOI) W M3MEHEHUe cocTosiHus BY mnpu mepeceueHuu moporoBoro ypoBHs o
(ructepesuca) B 3aBUCIMOCTH OT 33JJaHHOM JIOTUKH PaOOTHI.

7.7.3. Jlng 3ammThl OT 4YacThIX cpabaThbIBaHUM, aBapuHHOM CHUTHANW3ALMU, WIH APYrUX
yCIIOBUH B MPUOOpHI BBEACHBI MapaMeTpbl 3aJepKKU BKIIOYEHMS] U BBIKIIOUYEHHS BBIXOJTHBIX
YCTPOICTB M MapaMeTpsl yAep>KaHUs BBIXOJHBIX YCTPOWCTB BO BKJIIOYEHHOM U BBIKIIIOUEHHOM
cocTossHUU. BY HM3MeHseT cBoe COCTOsIHUE, €CIIU YCIIOBUE, BBI3bIBAIOIIEE U3MEHEHUE COCTOSTHUS
COXpaHSETCs B TEYEHUH BPEMEHH, YCTAHOBJIEHHOTO B ATHX IapaMeTpax.

7.7.4. Tunsl oruku paboTsl BY.
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1). Tlpsimoii rucTepe3uc (HarpeBaTeib) - TMPUMEHSCTCS [UIsl yOpaBlieHUS paboToi

HarpeBaTels MW CHUTHAIW3allMM O TOM, 4YTO Tekyllee 3HayeHue Xrtek < Tycr. BeixogHoe
YCTPOMCTBO MepBOHavanbHO BKItoUaeTcs npu Xtek < Tycr - AT, Beikimtoyaercs npu Xtek > Tyer
+ AT u BHOBB BKimoyaercs rpu Xtek < Tycr - AT, ocymecTBiisis TeéM caMbIM ABYXITO3UIIHOHHOE
perynupoBanue no ycraske Tyct ¢ rucrepesucom AOT.



2). OOpatHblii THCTEpe3nC (OXJaauTeNnb) - TNPUMEHSETCS I YIpaBieHus paboTon
OXJIQAWTENd WIM CUTHAIM3AalMM O IPEBBIIICHUs 3HAadeHUs YCTaBku. BY Brmogaercs mnpu
3HayeHus1x Xtek > Tycr + AT, a Beikmovaercs npu Xtek < Trek - OT.

3). Il-oOpa3Hblil THCTEpE3NC - MPUMEHSETCS ISl CUTHAIM3AIUU O BXOJIE KOHTPOJIUPYEMOM
BEJIMYUHBI B 3aJlaHHbIE TpaHUIbl. BeixonHoe ycrpoiictBo Biimoyaercs npu Tyer - AT < Xrek <
Tycr + AT.

4). U—0o0Opa3Hblii rUCTEPE3nC - MPUMEHSIETCS JUTS CUTHAIM3AIMU O BBIXOJIC KOHTPOJIHPYEMOit
BEJIMYUHBI 32 33/IaHHBIC TPAHUIBI. BeIX0qHOE ycTpoiicTBO BKitodaercs npu XTek < Tyer - OT u
Xtex > Tyer + OT.

7.8. NuTepdeiic YMKT.

Jlj1g CBSI3U C MEPCOHAIBHBIM KOMIBIOTEPOM U OOBEIMHEHMS] B ABTOMATHU3UPOBAHHBIE CUCTEMBI
yhopaBieHus TexHosiornueckuMu npoueccamu  YMKT uMmeror BeTpoeHHBIM — uUHTEpdeiic
cnenupukamun RS-485. YMKT noakmogarorest Kk COM mopty yepe3 untepdeiicHsiii Mmoayns M-
485 mapayieNbHO 1Mo IBYXITPOBOIHOM mHUA. CKOpocTh nepenadn qaHHbix 19200 6ut/c. Kak bt
npubop uMeer cBod uMHTepdeicHbl HoMep oT 1 mo 255 (3amaeTcss mpu MporpaMMHpPOBAaHUU B
napameTpe N.XxX). [loakmogenne YMKT k PC mnpouw3BOguTCS 1O CXEME COCIMHCHHI
(ITpunosxenue 2). Ommcanus MM-485, npotokona nepenaun qaHHbIX u padbotel YMKT B cocraBe
cucTeM HaxoauTes Ha http://www.fea-samara.ru.

8. IIporpamMupoBanue npudopa

Pexum «OIpOorpaMMHUpOBAHUC) NIPECAHA3HAYUCH IJIA 3aJIaHUA U 3allMCHU B SOHEPTOHE3aBUCUMYIO
naMsITh MpuOOpa TPEOYEMBIX MPHU IKCILTyaTaIllii Pa00YHNX apaMeTPOB H3MEPEHUS U
perynupoBaHus. 3aJaHHbIC 3HAYCHUS TTApAMETPOB COXPAHSIOTCS B IMaMSTH ITPUOOpa MpH
BBIKJTFOUCHHUH MTUTAHUSI.

B  mmepurensax-perynsatopax YMKTI(Y) u VYMKT2(Y) ycraHoBieHO J1Ba ypOBHSA
nporpammupoBanusa. B m3mepurensx YMKTI1(Y) u YMKT2(Y) — Toabko BTOpOH YpOBEHB
nporpaMMmupoBanus. Ha mepBom ypoBHE OCYIIECTBISIETCS MPOCMOTP M W3MEHEHHE 3HA4YeHUM
napameTpoB peryaupoBaHus yctaBok Tlyct, T2yct u rucrtepesucoB AT1 u AT2. Ha Bropom
YpOBHE TPOTPaMMHUPOBAHUS OCYIIECTBISETCS TMPOCMOTP M H3MEHEHHE (YHKIIMOHAIBHBIX
rapameTpoB npuodopa.

Bxon Ha nepBbIil ypOBEHBb MPOrPAMMUPOBAHMS OCYILECTBIISETCS KPATKOBPEMEHHBIM HaXKaTHEM

F
Ha KHOIIKY G [TocnenoBarenbHOCTH pabOTHI C TPUOOPOM HA 3TOM YpOBHE IpHBEJIeHA Ha puc. 8.

R

Kuonikn A/I/I V/ IMpeaAHa3HA4YCHbl COOTBCTCTBCHHO AJI YBCIIMYUCHUSA U YMCHBIICHUS BBI6paHHOI‘O
ImapameTpa. OI[HOKpaTHOC HaXXaTUC Ha KHOIIKY MUW3MCHACT IIapaMCTp Ha CAUHHUILLY. HpI/I
YACPKUBAHUN KHOIIKM HM3MCHCHHUC IIPOUCXOAUT ABTOMATHUYCCKU C BO3pPACTAHUECM CKOPOCTU
HU3MCHCHHU. HCpCXOI[ OT OJHOIO IMapaMeTpa K APYromMy OCYHICCTBJIACTCA KPAaTKOBPEMCHHBIM

F .
HaXaTUCM Ha KHOIIKY _/. Ecnu B Teuenun 20 CCKYHJ HC IMPOU3BOAUTCA OIICpaAllMK C KHOIIKAMU,
HpI/I60p ABTOMATHYCCKH BO3BPAIIACTCA B PCIKUM «pa60Ta» 0e3 3amucu M3MEHEHHBIX napaMeTpoOB.
Beixon ¢ 3amHChl0  HOBBIX napamMeTpoB B OHCPrOHC3aBUCUMYIO IIaMATH OCYIICCTBJIACTCA

KPaTKOBPEMEHHBIM HaXXaTHEM KHOTIKH F) ho oxomuarmuio LKA MPOrpaMMHUPOBAHUS MEPBOTO
ypoBHs. IlpubGop mpu 3TOoM mepeizer B pexuM «pabota». Bo Bpemst mporpamMMHpoOBaHUS
napaMeTpoB yCTaBOK W THcTepe3ncoB uMHAuMKaTOpbl T1 u T2 moka3plBaloT — K KakOMy KaHaly
U3MEpEeHHsl TIOAKIFOYEHO COOTBETCTBYIOIIEE BEIXOIHOE YCTPOUCTBO (mapamerpsl b1.XX 1 d1.xx).

[Tpumeuanue: B YMKT1(VY)-P oTcyrcTByeT cBeToanoaubIi MHAUKATOP T2, 1 002 BBIXOIHBIX
KaHaJla MOJKIII0YEHbI K KaHaiy Nel.


http://www.fea-samara.ru/

Bxox Ha BTOpOW ypOBEHb IPOIrpaMMHUPOBAHUS OCYILECTBIIACTCS HAKATHEM U YIEPKUBAHUEM

KHOIIKH @ Oonee 6 cek. B pexume '‘pabora”. Ilo nCTeUEeHHM IIECTUTHCEKYHIHOW May3bl
HE0O0X0IMMO BBECTH KOJ JOCTyIa K MPOrpaMMHPOBAHUIO (YHKIMOHAIBHBIX mMapameTpoB. Kox
J0CTyHa HEOOXOAWM JUIsl 3allMThl OT HECAHKIMOHMPOBAHHOTO HM3MEHEHHUs pabouux pexHMOB

A v G\\
npuGopa. OH BBOAUTCS C WCIIOJb30BAHMEM KHOIOK @ u @ Kuomnkoit A/ msmensior

. (Y .
BEJIMYMHY, a KHOIKOU @ NoJIOKeHWe m3MeHseMoi 1udpel koma. Kox mocryma 3amaercs
W3TOTOBUTEIIEM.

Jlis1 JaHHOTO0 NpUOOpa KO/ A0CTyNa K NPOrpaMMHPOBAHHIO IAPAMETPOB
BTOPOro ypoBHs - 1713.

[TocnenoBarenbHOCTH pabOTHI ¢ MPUOOPOM Ha BTOPOM YpOBHE NMPOTpaMMHPOBAHUS MPUBEACHA
Ha puc. 9. Oynkuonanpabie napamerpbl YMKT npuBenens: B Tabmuie Nel.

r. @

Kuomku BN u \WJ MpeHa3HaYeHbl COOTBETCTBEHHO /JISi YBEJIWYEHHUS M YMEHbIIEHUS
BbIOpaHHOTO MapaMerpa. OTHOKpAaTHOE Ha)kKaTUe Ha KHONIKY U3MEHSET MapaMeTp Ha eaunuily. [lpu
yAEp)KUBAaHUM KHOIMKH HW3MEHEHHE IPOUCXOJUT AaBTOMATUYECKH C BO3pAcTaHWEM CKOPOCTH
n3meHeHnd. [lepexon oT ogHOrO mapameTpa K JAPYyroMy OCYIIECTBIISIETCS KpPaTKOBPEMEHHBIM

Ha)KaTHeM Ha KHOIKY @ Bo3sBpar k npeapiaymemMy napaMmeTpy OCyLIECTBISICTCA HaKaTHEM Ha

A
KHOTIKY A MpU BXKATOW KHOIIKE FJ. Ecnu B Teuenun 20 ceKyH1 HE TPOU3BOAMUTCS ONEpaIUi C

KHOIKaMH, MpUOOp aBTOMATHYECKH BO3BPAIIAETCS B PEXUM «paboTay 0e3 3alrcu M3MEHEHHBIX
napameTpoB. BbIxoq u3 pexkumMa MporpaMMHpPOBAHMsSI C 3alUChbI0 HOBBIX IapaMeTpoB B

OHCPIrOHE3aBUCHUMYIO MaMATHh OCYHICCTBIACTCA KPATKOBPEMCHHBIM HAXATHEM KHOIIKH @ 3 (0)

OKOHYAHUIO LMKJIA MPOTPAaMMHPOBAHKS BTOPOTO YPOBHS UJIU yIEP>KUBAHUEM KHOTIKU @ 6oxee 6
CeK. B IIpoIlecce MPOrpaMMHUPOBAHHUSL.
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[locne BxitoueHUs NUTaHUS IPUOOP
OKOJIO 2 CEK. UHIULUPYET TUII
TEKYILHUX BXOJHBIX TaTUUKOB

Pexum "pabota"

B pexxnm nporpamMmmupoBanus 1-ro
YPOBHS

BBon kona nmocryna.

[TporpaMMupOBaHKE TUTIA JTaTIHKA
1-ro xanaia.

[IporpammupoBaHue MIUPHUHBI MTOJOCHI
¢unbTpa 1-ro KaHana.

[IporpammupoBaHue OCTaIbHBIX
napamMeTpoB

Bbixon u3 pexuma nporpaMMHUpPOBaHUS
C COXpaHEHHUEM IIapaMeETPOB.




Tabmauua Ne2

OynkunoHanbHble napameTpbl YMKT(VY) (BTOpOoii ypoBEHb IpOorpaMMHUpPOBaHMS)

[Tapamerp Ananason Kommenrapmit 3aponckas
HN3MCECHCHUA YCTaHOBKa
BxoaHble 1aT4YuKHU:
P'100 TCIT 100IT W100=1,391
P'50 TCIT 50IT W100=1,391
P100 TCIT 100IT W100=1,385
P 50 TCIT 50IT W100=1,385
C'100 TCM 100M W100=1,428
C'50 TCM 50M W100=1,428
C100 TCM 100M W100=1,426
C50 TCM 50M W100=1,426
Cu53 TCM 53M W100=1,426
Pt46 TCIT 46IT W100=1,391
E-Al Tepmonapa TBP (A-1)
E-A2 Tepmonapa TBP (A-2)
E-A3 Tepmomapa TBP (A-3)
E--b Tepmomnapa TTIP (B)
E--J Tepmomapa TXKK (J)
E--H Tepmomnapa TXA (K)
E--L Tepmonapa TXK (L)
E--E Tepmomapa TXK (E)
E--n Tepmomapa THH (N)
E--r Tepmomapa TIIII (R)
E--S Tepmormapa TIIII (S)
E--t Tepmomapa TMK (T)
10 5 Tok 0-5 MA
14.20 Toxk 4-20 MA
10.20 Tox 0-20 MA
U0-1 Hamnpspkenue 0-1 B
U-50 Hanpspkenue -50mB - +50 MB
Macmtababie K03 GUITMEHTHI /I TaTYUKOB
An.L C YHHU(UITMPOBAHHBIM BBIXOJIOM:
XXX.X -999...+3000 |Macmtabupiii KO3 UIUEHT, 0.0
An.H cooTBeTcTBYrOIIMHI 0% 1IKasbl
XXX.X -999...+3000 |MacmtabubIii KO3 UITUEHT, 100.0
cootBeTcTBYromMi 100% nikansl
[TapameTpsl dpoBoro GuiikTpa:
PF.xx 0...99 [Tonoca mudposoro unbrpa. [Tpu PF=0 30
noJioca PUILTpa OTKIIOYEHA.
FF.xX 1...10 ['nmy6buna mmdposoro ¢puibTpa. 2
Koppekius xapakTepuCcTHKH:
SH_ 1
XXX.X -99.0...499.0 |3nayenue caBura xap-ku 1 KaHamna 0.0
SH_2
XXX. X -99.0...499.0 |3nayenue caBura xap-Ku 2 KaHaia 0.0
P.x.xx 0.90...1.10 |3naueHue HakIOHA Xap-Ku | KaHana 1.00
U.x.xx 0.90...1.10 |3HayeHue HAKJIOHA Xap-KU 2 KaHaja 1.00




[Tapamerp Ananason Kommenrapmit 3aBonckas
N3MCHCHUA YCTaHOBKa
ITapamerprl BY1:
b1.xx 0 Brikiroueno 1
1 [Toaknro4yeHo K nepBoMy KaHally
2 [ToaxmroueHo KO BTOPOMY KaHATY
b2.xx 1 [Ipsimoii rucTepesuc (HarpeBarteb) 1
2 OOpatHblii TUCTEPE3UC (OXITAUTETH)
3 IT — 0Opa3ubIii THCTEPE3UC
4 U — 00pa3Hblii rucTepe3uc
b3.xx 0...99 cek. |3anmepxka BKaroueHust BY 1 0
b4.xx 0...99 cek. |3anepxka BeikIoueHuss BY1 0
b5.xx 0...99 cex. |MuHuManbHOE BpemMsi HaxoxJeHus BY1 0
BO BKJIFOUEHHOM COCTOSTHUH
b6.xx 0...99 cex. |MuHuManbHOE Bpemsi HaxoxJeHus BY1 0
B BBIKJIFOUEHHOM COCTOSIHUU
ITapamerpsr BY2:
d1.xx 0 BrikiroueHno VMKTI1 -1
1 [ToaxmroueHo kK IepBOMY KaHATY YMKT2 - 2
2 [ToxmroueHo KO BTOPOMY KaHATY
d2.xx 1 [Ipsimoii TucTepe3uc (HarpeBaTeb) 1
2 OOpatHbIi TUCTEPE3UC (OXITATUTEITH)
3 [T — oGpa3HebIit TUCTEpPE3NC
4 U — 00pa3HbIii rucTepe3nc
d3.xx 0...99 cex. |3anmeprkka BKIroueHUs1 BY?2 0
d4.xx 0...99 cek. |3anmeprxka BeIKITIOYeHHST BY2 0
d5.xx 0...99 cexk. |MunHHManbHOE BpeMsi HaxoxaAcHHUSI BY?2 0
BO BKJIFOYEHHOM COCTOSTHHH
d6.xx 0...99 cek. |MunHHManbHOE BpeMs HaxoxaAcHHSI BY?2 0
B BBIKJIIOUEHHOM COCTOSTHUU
N.XXX 1...255 WuTepdericubiii HoMep npudopa 1
SC. x 0 Pazpemeno n3mensaTs napameTpsl 1 ypoBHS 0
1 3anpenieHo U3MEHATh apaMeTpsl 1 ypoBHS
in. X 0 [TonepeMeHHast MHIUKALIAS KaHAJIOB
1 Wuanukanmsa 1-ro kagaia 1
2 HUnnukanus 2-ro KaHaiga

9. Texnuveckoe 00cC/Iy:KUBaHHE

9.1. Texuuueckoe oOCIy)KUBaHUE MPHUOOPa MPOBOJAUTCS HE PEXKE OJJHOTO pasa B IIECTh MECALIEB
U COCTOUT B KOHTpOJIE KpeIIeHHs Npubopa, KOHTPOJE IEKTPUUYECKUX COCTUHEHUH, a TakKxke
yJaJIeHUs MBUIM U TPSI3U ¢ KJIEMMHUKa Ipuoopa.

9.2. PeMmoHT u kanuOpoBKa mpuOopa OCYIIECTBISETCA Ha MPEINPUATHH U3TOTOBUTENE WU B
CepTHU(PUIHUPOBAHHBIX UM IIEHTpAX.

9.3. TloBepky mnpubopa MNpPOBOAIAT TEPPUTOPUANIBHBIE OpraHbl WM BEJOMCTBEHHas
MeTpoJIoOTHYeCcKasi Clyx0a NoTpeOuTeNns, MMerollas NpaBo IMOBEpKU. TpeGoBaHUS K TOBEpKE,
MOPSAZIOK W ATambl MPOBEAEHUS OmNpenensiorcss Meroaukol moBepkun YMKT.421729.005 MIIL.
Mertoauka noBepku Haxoautces Ha http://www.fea-samara.ru.

Me:XnoBepoUYHBI HHTEPBAJI- 2 TOJA.
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10. MapkupoBka

10.1. Ha mpuGop HaHOCSTCS:
- yCIOBHOE 0003HAa4YEHHUE TUIIA U MOIU(PUKAIIH TPUOOPa;
- KJIacC TOYHOCTH;
- SHaK OpCAnpUuATHA U3rOTOBUTCIIA,
- 3aBOJICKOI HOMED;
- o U3rOTOBJICHUA,
- M300pakeHue 3HaKa YTBEP)KJICHHS TUIIA.

11. YnakoBka.

11.1. VYmakoBka mnpubopa mnpousBomutca no ['OCT 9181-74 B mnoTpeOUTENBCKYIO Tapy,
BBINIOJIHEHHYIO U3 TOPPHUPOBAHHOTO KapTOHA.
11.2. YnakoBka uznenuii npu nepecbuike nouroit no F'OCT 9181-74.

12. Xpanenue

12.1. Tlpubop XpaHUTh B 3aKpPbITHIX OTAIUIMBAEMbIX MOMEIIEHUSAX B KAPTOHHBIX KOPOOKax MpH
Temreparype okpyxatomero Bozayxa ot 0 1o +60 rp.C. 1 OTHOCUTENBHON BIIa)KHOCTH BO3AyXa HE
6omee 95% npu Temmnepatype 35 rp.C.

12.2. Bo3nyx mOMEIIEHUSI HE JOJKEH COAEPKaTh MbUIM, MAPOB KHUCIOT M IIEJIOYEH, a TaKKe
ra3oB, BBI3BIBAIOIINX KOPPO3HIO.

13. TpancnopTupoBaHnue

13.1. IIpubop B ynakoBKe TpaHCHIOPTUPOBAThH mpu Temriepatype oT —25 rp.C no +55 rp.C,
OTHOCHUTEJbHAs BIKHOCTH He 6osee 98% npu 35 rp.C

13.2. TpancnopTUpOBaHUE JIOMYCKAETCS BCEMU BUAAMU 3aKPBITOTO TPAHCIIOPTA.

13.3. TpancnopTrpoBaHUE aBHATPAHCHIOPTOM JOJKHO MPOU3BOAUTHCS B OTAILITUBAEMBIX
repMETU3HPOBAHHBIX OTCEKaX.

14. KoMmJ1eKTHOCTH

14.1. TIpuGop 1 mT.
14.2. IlactiopT 1 .
14.3. PykoBOJCTBO MO 3KCILTyaTalluu 1 mT.
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1. TlogkmroueHre TaTYMKOB U BBIXOJHBIX YCTPOUCTB K M3Meputento-perynaropy Y MKT2(VY).
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2. IoaxmnroueHue AaTYMKOB U BBIXOJIHBIX YCTPOUCTB K u3Mepurento-perynaropy YMKTI1(Y).
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4. IlonkmodeHne naTdyukoB K uamepureato YMKT1(Y).
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