CodepxaHue

Nucm HaumeHoBaHue MNpumeyaHue

TexHuyeckue ycnobus Ha npoekmupoBaHue KOMMepyeckozo ysna ydema

mennoBol 3Hepauu

11 Odwue BaHHble

1.2 Bedomocmb padoyux 4epmexed ocHoBHo20 komMnaekma
13 BedomMocmb npunazaembix dokymeHmoB

14 BedoMocmb ccbinoyHbix GokymeHmoB

15-110 | Odwue ykasaHus

TexHu4Yeckue peweHus, npuHamsle B npoekme, coomBemcmBytom mpedoBaHusM 3kono2uyeckux,
CQHUMApHO-2u2ueHuYeckux, npomuBonoxapHeix u dpyaux HopM, deucmByrwux Ha meppumopuu PP u
odecneyuBarwm de3onacHyw dns xu3Hu u 3dopoBbsa nwdel 3kcnayamauyukw odbekma npu codawdeHuu
npedycMOMPEHHbLIX NPOEKMOM Meponpusmud.

['naBHblu UHXeHep npoekma / /

100.14-018-ATC

Opuduyeckoe HaumeHoBaHue adoHeHma

dakmuyeckut adpec ycmarobku Y4T3

U3m. |Kon.yy.] flucm Ne Modn. | Aama
Pa3padoman Cmadus Nucm NucmoB
Yepmun Y3en yyema mennoBol 3Hepauu
P 1.1 10

MpoBepun
H.koHmp. -

HaumeHoBaHue npoekmHoU
T.KoHmp. Oduue daHHble

opa2aHu3auuu




BedomMocmb padoyux 4epmexel ocHoBHO20 KoMnAekKma

Nucm HaumeHoBaHue MNpumeyaHue
11-1.10 | Odwue AdaHHble.
2 CxeMa nodkAwYeHuUs odbekma.
3 Cxema npuHuunuaneHas 8o ycmaHoBku YYT3.
A Cxema aBmomamusauyuu.
5 (xemMa npuHuunuaneHas nocae ycmaHobku YYT3.
6 (xeMa 3nekmMpuYeckas NPUHUUNUGALHAS NUMAHUS.
? Cxema nodkAaw4eHus npudopob.
8 Cxema coeduHeHus BHewHux npoBodok.
9 MaaH pacnonoxeHus odopydobaHus
10 Odwul Bud wuma (c omkpeimod KpbIWKOU).
Nucm
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BedoMocmb npunazaemsbix dokymeHmoB

OBo3Ha4eHue HaumeHoBaHue MpumeyaHue
MNpuna2aemMbie doKkyMeHmb
Pacyem 2udpabnuyeckux nomepb daBneHus.
Pacyem HOMUH@AbHbIX 3H@YeHUU npudopob
aBmoMamuyeckoz2o omkKw4YeHUS
(xemMa u3MepumenbHbiX y4acmkoB
Cneuudukauus odopydoBarus usdenuu u Mamepuanob.
ba3a daHHbix mennoBbiqucaumena CMT 940,
MNepeyeHb oCcHOBHBIX HewmMamHbIX cumyayud
mennocyemyuKa.
Buinucka u3s peecmpa 4neHob Accouuauus npoekmupoBuukob
caMopeaynupyemod «CaMopeaynupyeMas opaaHu3auus
opa2aHu3auuu «MHXEHepHble CUCMEMbI-NPOEKM
Nucm
100.14-018-ATC
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BedoMocmb ccblnoYHbIX dokyMeHmoB

Odo3Ha4eHue

HauMeHoBaHue

MNpumeyaHue

CcbinoyHble doKYMeHmbl

C(3K14-2-02 4. 1

«[Tpudopbl dna usMepeHus u peaynupobaHus dabBneHus,

YcmaHobka 3aknadHbix KOHCMpYKWuU». Yacms 1.

CTM £4-1-2009

«[Tpudopbl dna u3aMepeHus u peaynupoBaHus

meMnepamypbi».

YcmaHobka Ha odopydoBaHuu u KOMMYHUKQUUSIX.

Mpeodpasobamenu pacxoda 3nekmpoMazHUMHbIE

PBAK.407111.039 P3. Ped. 5.20

«[TP3M». PykoBodcmBo no 3kcnayamauyuu.

TY4193-006-31050776-2009

Komnnekm coeduHeHuU mpydonpoBodoB MoHmaxHbIU

T3M-KNA.

PAXT.421431.044 P3

PykoBodcmBo no 3kcnayamauuu. «Tennocyemyuku

CMT940-MP3M»

PAXT.421412.035 P3

PykoBodcmBo no 3kcnayamauuu. TennoBeiqucaumenu

CMT 940.

MpunoxeHue kK cepmudukamy

OnucaHnue muna cpedcmb usmepenuu T3IM-110.

[peodpa3oBamens dabBneHus usmepumensHoil CAB

¢ BbixodHbIM cuzHanoM (4-20) MA. PykoBodcmBo no

AT'bP.406239.001-01 P3

3KCchayamauuu.

N 1034 om 18 Hosdpa 2013 2.

[MocmaHoBneHue MpaBumenbcmBa Pocculckou

MockBa

®edepayuu 0 KOMMepYeCckoM

yyeme mennoBol 3Hepauu, mennoHocumens)

MNpabuna koMMepyeckozo yyema mennoBol 3Hepauu

mennoHocumens. 20132.) Memoduka ocywecmBneHus

KOMMep4eckoz20 yvema, mennoBol 3Hepauu

menAaoHocumens (I'IDU/'IO)KEHUE k [ocmaHoBneHut

MNpabumenbcmBa Pocculckou Pedepauuu om 18 Hoadps

2013 2. N1034 «0 kommepyeckom yy4eme mennobou

3Hepeuu, mennoHocumensa»

100.14-018-ATC

MU3m. |Kon.yy.] lucm |Nedok.

Modn.

llama

Mlucm
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OBUIME YKA3AHUA

1. OcHobBaHue dna pa3spadomku padoyel GokymeHmauyuu:

O TexHuyeckue ycnoBus Ha npoekmupoBaHue kKoMMepyeckozo ysna yy4ema mennoBol 3Hepauu

2. Cucmema mennocHadxeHus - 2-x mpydHas.
3. [lpucoeduHeHue:
- cucmeMbl omonneHus — 3aBucuMas Ha NpsMBIX NapaMempax;
- cucmema BC - omcymcmByem.
4, [lpu pacyeme no npudopaM yyema mennoBol 3Hepa2uu y4em MenAOHOCUMEANS

OCl_.jU.LECI'I'IBI'IﬂEI'nCﬂ Ha Hl_.j)KabI omonAneHus.

5. B coomBemcmBuu ¢ mexHuveckumu ycnoBusmu:

Pacxod menna Ha omonneHue: Q 0,06 kan/y
G 2,400 m/y
TeMnepamypHbil 2paduk MenAoCHAdXeHUs: T, 95 °C
T, 70 °C
Padoyee daBneHue: P, 4,5 Kac/cM?

'

B coomBemcmBuu ¢ «MemoduyveckuMu pekoMeHJQUUSMU U MexHU4YeckuMu mpedoBaHusaMu no
yd4emy mennoBou 3Hepauu» duana3oH u3MepseMbix pacxodoB cocmabBasem:

OmonneHue: Gom. max=1,25 Gdoz.om.=1,25%2,4=3,000 m/y
Gom. min=0,5 Gdoe.om.=0,5%2,4=1,200 m/y

. 1,200 m/y
3,000 m/y

. 1,200 m/y
3,000 m/y

Modarwwuu mp-d cucmeMsl mennonompedneHus:
(8 omonumenbHbId Nepuod)

OdpamHbil mp-d cucmeMsl mennonompedneHus:
(8 omonumensHbIG Nepuod)

Mlucm
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6. Mecmo ycmaHoBku:

- Ysen yy4ema Ha cucmemy omonneHus BbinonHeH Ha BBode B WTI 38aHus u ocHaweH
npudopaMu yyema menna B coomBemcmBuu ¢ n. 95 MocmaHoBneHua [MpabumenbcmBa
Pocculckolu ®Pedepauuu om 18 Hosdpa 2013 2. N 1034 MockBa, o koMMep4yeckoM yveme
mennoBol 3Hepauu, mennoHocumens (Mpabuna koMMepyeckozo yd4ema mennobol 3Hepauu,
mennoHocumens. 20132.).

7. Ysen y4ema mennoBol 3aHepauu ycmaHabauBaemcs c uensto:

- OcywecmBneHua B3auMHeix @uHaHCcoBeix pacyemoB ™mexdy nocmaBuwukom mennoBol
3Hepauu u adoHeHmMoM, omnyuweHHYt B cucmemy omonneHus no mennobomy BBody B MTN
3daHus.

- KoHmpona 3a mennobbiMmu u  2udpaBaudeckumMu  pexuMaMu  padombl  CucmeM
MennoCHAdXeHUs u menaonompedneHus.

- KoHmpons 3a pauuoHanbHbIM ucnonb3oBaHueM mennobol 3Hepauu U mennoHocumens.

- [llokymenmupoBaHus napamempoB mennoHocumens: Maccel  (odbema), daBnewus u
meMnepamypel.

8. ( nomowbk npudopoB, ycmaHobBneHHeix Ha YYT3 onpedenswmcs cnedywowue napaMemps

mennoHocumens:

- Bpemsa padomsl npudopob ysna ydvema;

- OmnyweHHasa mennobas 3Hepaus;

- Macca (odbeM) mennoHocumens, omnyweHHozo no nodakwemy u Bo3BpaweHHoMy no
odpamHomy mpydonpoBodam;

- Macca (odbem) mennoHocumens, omnyueHHozo no nodawwemy mpydonpoBody U
Bo3BpawerHomMy no odpamHomy mpydonpoBody 3a kaxdbil Hac;

- (pedHeyacoBas u cpedHecymoyHasd memMnepamypa mennoHocumens 6 nodawwem u
odpamHom mpydonpobodax cucmeMsl mennonompedneHus adoHeHMQ;

- (pedHeyacobBoe u cpedHecymoyHoe daBneHue mennoHocumens & nodakwweM u odpamHoM
mpydonpoBodax cucmembl mennonompedneHus adoHeHma.

- (pedHevacoBele U  cpedHecymoyHele  3HA4YEHUS napamMempoB  mennoHocumens
onpedenstomcs  Ha ocHoBaHuu noka3aHul npudopoB, peaucmpupywwux nNapaMemps
mennoHocumens.

- TennoBasa 3Hepaus, omnyuweHHas 3a kaxdell 4ac.

9. OpeaHusauusa yvyema nompedneHHol mennoBou 3Hepauu B omonumenbHbIU Nepuod:

lna y4ema nompedneHHolU mennoBol 3Hepauu B omonumenbHbLIU Nepuod Ha cucmeMy
omon/neHUs ucnonb3ywmcs npeodpaszoBamenu pacxoda, dabneHus u memnepamypel, ycmaHobneHHsle
Ha nodatuweM u odpamHoM mpydonpoBodax cucmemsl mennonompedneHus Ha B6ode & UTII.

MompedneHHas mennobas 3Hepaus cucmembl mennonompedneHus B omonumenbHbIU
nepuod onpedensiemcs no Gopmyne:

Onpuﬁopu:M1(h1_th)_MZ(hZ_th): eae

- Qupuseps - BenuYUHG NompedneHHol mennoBol 3Hepauu cucmeMsl mennonompedaexus, (Mkan);
- M, - mekywee 3Ha4eHue MaccoBozo pacxoda no nodawwemy mp-dy, (m);
- M, - mekyuwee 3Ha4eHue MaccoBozo pacxoda no odpamHomy mp-dy, (m);

Mlucm
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*

camMocmosime/ibHO

he = f (Pes; Tis) - 3HQYeHue 3HmManbnuu xonodHol Bodbl. TemMnepamypa xonodHol Bodel
npusumaemcsi paBHod Ox, (°C);

h, = f (P; T,) - mekywee 3Ha4eHue 3HmManbnuu no nodawwemy mp-dy, (Fkan/m);

h, = f (P,; T,) - mekywee 3HaYeHue 3HmManbnuu no odpamuomy mp-dy, (Fkan/m).

nodzomobke
nepepacyem BenuyuHsl

- AdoHeHm npu eXEeMecs4Ho20 omyema O

npou3Bodum

mennonompedneHuu
nompedneHHou mennoBol 3Hepauu Ha

Gakmuyeckyw cpedHeMecsyHyw memnepamypy xonodHou Bodbl B coomBemcmbuu ¢ dpopmynol:

Quepeca™ (M=M)(t ¢ vecnmoann—Twsconst) ¥ C, 288

Quepece - BENUYUHA NOMpedneHHol mennoBol 3Hepauu cucmeMsl mennonompedneHus, (Fkan);
tepmecnigan— MEMNEPAMYPA CpedHAs MecsiyHas xonodHod Bodwl, (°C);

tisconst— 3HQYEHUE meMnepamypbl xonodHol Bodel, 0°C;

C - mennoemkocms, (Fkan/(m=*C);

M

- HakonneHHoe MaccoBoe 3Ha4veHue pacxoda no nodawwemy mpydonpobody 3a

omyemHbll nepuod, (m);

M,

- HakonneHHoe Maccoboe 3HayeHue pacxoda no odpamHoMy mpydonpobody 3a

omyemubid nepuod, (m).

KoHmyp omonneHus B MexomonumenbHbil nepuod omknw4veH. Omdop mennoHocumens no
daHHoMy mennoBomy BBody He ocywecmBasemcs.

lna peanusauuu yvema nompedneHHou mennoBol 3Hepauu ycmaHabBauBaemcs ysen
yd4ema mennoBol 3Hepauu cnedywuwel KoHbu2ypayuu:

KoHduaypauus koMMepyeckozo ysna ydyema mennoBol 3Hepauu
Tun mennocyemyuka - «Tennocyemyuku CNT940-MNP3M»

NU3mepsemsil MNpeodpazobamens YcmaH-HbIU [lluana3zoH MozpewHocmb
napamMemp pasmep usMepeHud u3MepeHud
Nodawwuu mpydonpoBod cucmemsl mennonompedneHus.
Temnepamypa | TepmoconpomuBneHue T3IM-110, L=70 MM At=3-145 °C +(0,05+0,001%At)
Pt100, «=0,00385°C", kn. 1
Pacxod JnekmpoMa2HUMHbLIU pacxodomep G ei=0,2 M/
«MP3M», kn. «D», Ny=32 mm G e2=0,3 M7y 2 %
T3M KNA-2-32/2-32-2/32 Gr.a=30,0 M*/y 1%
[laBneHue [lamyuk daBneHus muna CAB-MU, 05 %
Pmax=1,0 Mna
(4-20) MA
03pamHbil mpydonpoBod cucmemsl mennonompedneHus.
Temnepamypa | TepmoconpomuBneHue T3IM-110, L=70 MM At=3-145 °C +(0,05+0,001%At)
Pt100, «x=0,00385°C", kn. 1
Pacxod Jnekmpomaz2HuUmHbLIU pacxodoMep G ei=0,2 M’/
«MP3M», kn. «D», Ny=32 mm G e2=0,3 M7y 2 %
T3M KNA-2-32/2-32-2/32 Gr.a=30,0 M*/y 1%
[laBneHue [lamyuk daBneHus muna CAB-MU, Pmax=1,0Mna 05 %
(4-20) MA
Nucm
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NU3mepsemsil MNpeodpasobamens YcmaH-HbIU [lluanazoH MozpewHocmb
napamemp pasmep u3MepeHud u3MepeHud
TennoBbivuchumens
Tennobas CNT 940 115x118x57 0-99999999 'kan | TennoBou
3Hepaus 3Hepauu:
+0,02 %
MaccobBozo
pacxoda:+0,02%

Anzopumm BbiHucneHus mennoBou 3Hepauu

- B cucmeme mennonompedneHus B omonumenbHbIl nepuod BeiqucneHue nompedneHHoU
mennoBol 3Hepauu Ha HYxA@bl omonneHus nocpedcmBom CMNT 940 npousBodumcsa no
nokasaHuaM damyukob pacxoda, daBneHus u memMnepamypsbl, ycmaHoBneHHbIM Ha BBode B
UTN no cxeme NO, BoiyucneHue nompedneHHou mennobol 3Hepauu npousbodumcs no

¢dopmMyne:
Q= Mix(h=h,) + (M=M,)*(h,-h,), (Tkan/4)

- Q- Benuyuna nompedneHHol mennoBol 3wepauu, (Mkan);

- M, - macca Bodel no nodakwemy mp-dy cucmeMbl mennonompedaeHus, m/y;

- M, - macca Bodel no odpamHomy mp-dy cucmeMsl mennonompedneHus, m/y;

- he = f (Py;T,e) - 3Ha4eHue 3Hmansnuu xonodHol Bodsl. TeMnepamypa xonodHol Bodsl
npuHuMaemca paBHou 0°C

- h; = f (P; T) - 3Ha4yeHue 3nmansnuu 8 nodarwwem mp-de cucmeMsl mennonompedneHus,
(Tkan/m);

- h, = f(P,; T,) - 3Ha4eHue 3umansnuu B odpamHom mp-de cucmeMsl mennonompedneHus
(Tkan/m).

ExezodHo B Ha4ane omonumenbHo20 ce3oHa adoHeHm  Bei3biBaem npedcmaBumens
3Hep2ocHadxarwwel opzaaHusauuu dns npou3BodcmBa donycka YYT3 B 3kcnayamauuw. Mpu 3mom
npoBepsemcs coomBemcmBue YYT3 wacmoswemy npoekmy, u ycmaHaBaubBawmcs cozanacoBaHHbie
HaCMpoeYHble napaMempsl, a makxe npoBepsemca apxuB usmeHeHulu, N Bepcuu TI0
mennoBeiqucaumensa u pacxodomepob.

Peaucmpauus napamMempoB:

- ABmomamusupoBaHHbLIU KOHMpOAb 3a padomou ysna yyvema Moxem ocywecmBaambcs
noMowbk ycmpoucmBa nepedayu GAHHLIX NO Pa3AUYHbLIM KaHanaMm cbBsasu, nocpedcmBoM kKomopozo
mennocHadxarwwas uau odcayxubawwas opaaHusauus umeem Bo3MoXHOCMb CHAMUA aPXUBHbIX
daHrHbix ¢ mennoBeiqucaumens CMNT 940.

- CbeM peaucmpupyembix napaMempoB u apxuBHbix daHHbIX U3 namsmu mennoBbiqucAumens
mMoxem npousBodumca ¢ nomowbk USB-nopma, adanmepa u cmapmdoHa Ha da3ze OC «AHdpoud».

Mlucm
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- ExemecayHo B 3HepeaocHadxawwyw opaaHusauutw npedocmabBademca  omyem o
mennonompedneHuu no npudopam YYT3.

AdoHeHm odecneyquBaem decnpensmcmBenHbid docmyn npedcmaBumensm TCO k YYT3 dns
nodkAw4eHus ycmpoucmB® ducmaHUUOHHO20 CbeMa NOKa3aHUU.

10. B npedenax mexHU4ECKO020 NOMeweHUs NpuMeHswMCs cmanbHble mpydel no MOCT 10704
-91 8 coomBemcmBuu ¢ mpedobanusmu CM 124.13330.2012 «TennoBuie cemu» (AkmyanusupoBaHHas
pedakuus CHuM 3.05.03-85). Konmpons kavecmBa cBapHbix coeduHeHuld yy4acmko® mpydonpoBodob
ysna yy4ema npousBodsm memodom 2udpabauyeckux ucneimanul daBneHuem 1,25P pad (Ho He Huxe
10 kac/cM2) B meyveHue 5 Munym CHul 3.05.03-85.

BoccmaHoBneHue mennousonduuu  npousBodam MuHepanbHou Bamol Ha cuHmemuYeckod
cBaske (monwuHa ocHoBHo20 cnos 4OMM) ¢ odMomkold ¢onbzousonomM B coomBemcmBuu ¢
mpedoBaHusmu  CM 6113330.2012 «TennoBas usonsuus odopydoBaHus u mpydonpoBodob»
(AkmyanusupoBanHas pedakuus CHul 41-03-2003).

1. Bca dpeHaxHas u Bos3dywHas apmamypa do ysna yvyema mennoBol 3Hepauu JonxHa
Obimb 3akpbima u onnomMdupobaHa.

12. [ns ycmaHobku pacxodomepod «[P3M» B mpydonpoBod ucnonb3yemcsd MOHMAXHbIU
komnnekm «T3M-KMA» npousbodcmba A0 «T3M». (M. cxeMy u3aMepumenbHbIX y4acmkoB.

13. Kadenu om damyukoB do mennoBeiqucaumens Becmu no cmeHam u nomonky. CM. naaH
pacnonoxeHus odopydobaHus, aucm 9.

14. Cneuudukauus odopydoBaHusa, usdenuld u Mamepuano® npuBedeHa B npunazaeMsbix
dokyMeHmax.

15. Padombl no MoHmaxy ysna yvema dydym npoBodumbcs Ha delcmbywwem WTMN B
CMeCcHeHHbIX ycnoBusx.

- (C Hanuquem B 30He npousBodcmBa padom delcmBywwez2o0 MexHONO2UYECKO20
odopydobaHus;

- BHympenHas npobodka B 3daHuu He odecmoyeHa, HanpaxeHue B cemu cocmaBnsem
380/220 B, umo sBasemcs BoicokuM (Bbiwe 42 B) u onacHbiM 318 YenoBeka.

MNpoekm BbinonHeH B coomBemcmBuu ¢ HopMamuBHbLIMU dokyMeHmMamMu:

CM 124.13330.2012 «TennoBeie cemu»
(AkmyanusupobanHas pedakuyus CHull 3.05.03-85);

CM 61.13330.2012 «TennoBas usonauus odopydoBarus u mpydonpoBodob»
(AkmyanusupoBanHas pedakuus CHul 41-03-2003);
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CM 73.13330.2012 «BHympeHHUe CcaHUMAPHO-MeXHUYeCcKUe cucmeMsl 3daHUU
(AkmyanusupoBanHas pedakuus CHul 3.05.01-85);

CM 32.13330.2012 «KaHanu3zauus. HapyxHbele cemu U COOPYXEHUS»
(AkmyanusupoBanHas pedakuus CHuM 2.04.03-85);

CM 76.13330.2016 3nekmpomexHuyeckue ycmpoucmba. AkmyanusupoBaHHas pedakuus

CHuM 3.05.06-85;

CM 7#4.13330.2016 Cucmemsl aBmomamu3sauyuu. AkmyanusupoBaHHasa pedakuus CHull

3.05.06-85;

CM 41.101-95. NpoekmupobaHue mennoBbix nyHkmoB.19972.

MocmaHoBneHue lMpaBumenscmBa Pocculckou Pedepauyuu om 18 Hoadpsa 2013 2. N 1034

MockBa, o koMMepyeckoM ydeme mennoBol 3Hepauu, mennoHocumens (MpaBuna

KOMMep4eckozo ydema mennoBol 3Hepauu, mennoHocumens. 2013z2.).

«Memoduka komMMepyecko20 y4ema mennoBol 3Hepauu, mennoHocumens» [lpuka3 MuHcmpos
Poccuu N299 om 17.03.2014 a.

Mpabuna ycmpoucmBa 3nekmpoycmaHoBok. 7-e u3d., 2003a.

MpaBuna mexHu4eckolU 3kcnayamauuu mennoBeix 3HepzoycmaHoBok. 2003a.

MpaBuna 3kcnayamauuu  mennonompedaswux ycmaHoBok u mennobbix cemed

nompedumened. 2000e.

FOCT 21.205-93 YcnoBHele 0do3Ha4eHUs 3neMeHMOB caHUMApHO-MEXHUYECKUX CUCMEM.

FOCT 21.408-93 lMpaBuna BeinonHeHus padoyveu dokymeHmauuu aBmomamusauyuu

MexHon02u4eckux npoueccod.

WU3meHeHue N1 k CHull 3.05-07-85, ymBepxdeHHoe nocmaHoBaeHuem Moccmposi CCCP om

25 okmadpsa 1990 2. N93.

Mpeodpa3oBbamens pacxoda 3nekmpomazHumHbll «[IP3M». PykoBodcmBo no

3kcnayamauuu. PBAK.L07111.039 P3 ped. 5.20.

PykoBodcmBo no 3kcnayamauuu. Tennocyemyuku CTM940-MP3M. PAXT .421431.044 P3.

PykoBodcmBo no 3kcnayamauuu. TennoBbiqucaumenu CMT 940. PAXT.421412.035 P3.

MpunoxeHue k cepmudpukamy. OnucaHue muna cpedcmb usmepenuu T3IM-110.

MpeodpasoBamens dabneHus usmepumensHbid CIB ¢ BbixodHbIM cuzHanom (4-20) MA.

PykoBodcmBo no 3kcnayamauuu. AIbP.406239.001-01 P3.
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