VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

1 ObLLUNE CBEOEHNA

I'IacnopT O0JKeH NOCTOAHHO HaxoaAnTbCA C pacxoaoMepomMm.

Cncrtema MeHeg)XMeHTa KayecTBa
cepTMduUuMpoBaHa B COOTBETCTBUM co cTaHgapTom 1ISO9001- 2011.

Pacxogomepbl YPXK2KM Mogenb 3 3apernctpupoBaHbl B [ocpeectpe PO noa Ne
62890-15.

MexnoBepo4HbIi HTEPBan - 4 roga.

PacxonomMepbl obecneunBatoT apxuBaLmio CPeaHEMUHYTHbBIX, CPEAHEYACOBbIX,
CpPEeAHEeCYTOMHbIX U UTOFOBbIX 3Ha4YeHU 06beMHOro pacxoaa u obbema nameps-
€eMOW Ccpefbl, apX1BaLMIO HEeLUTaTHbIX CUTyaLuin, BDEMEHU KOPPEKTHOM U HEKOP-
PEKTHOW HapabOoTKM pacxo4oMepOoB.

Pacxopgomep obecneunBaeT Bbligady ykasaHHOW MHAOPMaLUN C MOMOLLbHO
nHTepencHolx kaHanos: USB (wtaTtHbin), RS 232, RS 485 ¢ ranbBaHuyeckon
pa3Bsiskor, GPRS moagema, NB-loT - nHtepHeT Beller, LORA, cepBepa Ethernet,
Bluetooth.

B cocTtaB pacxogomMepoB BXOAMT 3NEKTPOHHbIN 6ok 36 (BblMMCNIUTENL), BKIHO-
YarLwun B cebs pacxogoMepHYH0 YacTb, COCTOSLLYHO U3 YETbIPEX HE3AaBNCUMbIX
ynbTpa3sBykoBbix pacxogomepos (YP1, YP2, YP3, YP4). B cocTaB kaxaoro
BCTPOEHHOIO pacxo4oMepa BXOAUT N3MEPUTENbHBIN Y4acTOK - YNbTPa3BYKOBON
npeobpasoBartenb pacxoga (YIP), BkntovaroLuin Nbe3oanekTpnyeckme npeodpa-
3oBartenu ([13I1), ycTaHOBNEHHbIE HA U3MEPUTENBHOM y4acTke No AnameTpy, no
OOHOW MUK OBYM XopAam, HoMuHanbHbIM agnameTpom (DN) ot 15 go 1000 mm.

Mpwn noctaBke 6ecTpybHOro BapaHTa, NOCTaBNATCS OfHa, ABE UMK YeTbipe
napbl M3l ¢ KOMMIEKTOM MOHTaXHOWM apMaTypbl 1 kabenem PK-50.

OnuHa kabens ot YINP go anekTpoHHoro 6noka

NMPU CETEBOM MUTAHUM, M e.uuuieieeeiiitiseeeeeeiataeseeeeaataaeeeseeasaaseeeseessnnaaaesesssnnaeeaeeenes 300
OnuHa kabens ot YTP go anekTpoHHoro 6noka
NPV @BTOHOMHOM MUTAHMM, M ....eveeeeeieeeeeeeeeeeeeeeeee e e e e e e e e e e e eeeeeeeeeeeaeeeeeeeennnnes 15

Bbinyckaemble Mogeny pacxo4oMepoB npeacTasneHbl B Tabnuue 1.1
Tabnuua 1.1

Mogenu Mopknioyaemble NpeobpasoBartenu
YPX2KM YIrP BC no nT ymnc HTC
Mopenb 3.1 1 2 1 1 1 1
Mopenb 3.2 2 2 2 2 2 2
Mopenb 3.3 4 2 4 - 4 4
Mopenb 3.4 2 - 2 2 2 -
Mopgenb 3-Ex 2 - 2 2 2 -
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MpopomkeHne Tabnmubl 1.1

Mogenu WHTepdenchbl
yPK2kM  (USB| RS | RS | LoRa | Ethernet S&%ﬁ NB-loT | Bluetooth
Mopgenb 3.1 + + + + + + + +
Mopenb 3.2 + + + + + + +
Mopenb 3.3 + + + + + + +
Mopenb 3.4 + - + + - - + +
Mopenb 3-Ex | + - + + + + + +
lNpumeyaHus

1 YTP — ynbmpa3ssykoebie rnpeobpazosamenu pacxoda 0s1s 6CMPOEHHbIX pac-
xodomepos YP;

BC — nodknoyaembie gHeuwHUe 8000CHeMYUKU UMU pacxoOomMepsb! ¢ UMMYIIbC-
HbIMU USTU YaCmMOMHbIMU 8bIX00aMu;

I — nodkno4yaemble rnpeobpasosamernu 0asneHus ¢ 8bIX0OHbIM HOPMUPOBaH-
HbIM MOKO8bIM cu2Hasrom (4 — 20) MA,

(0,4 - 2) B, uughposnbim unmepgpeticom I°C;
MT — yugppossie npeobpazosamesiu memrepamypbl;

YNC — yucrioumnynbCHble 8bIXOOHbIE cU2Harlbl, MPONopYUOHaIbHbIe 06LEMHO-
My pacxody;

HTC — HopmuposaHHbIli MoKoebil 8bIXx0OHOU cuzHar (4 — 20) MA;
2 Bce uHmepbelicHble KaHarlbl 8CMPOEHHbIE;

3 USB — wmamHbIl, ocmarsibHbie rnooKvaeMble npeobpasosamesnu u UHmep-
gbelicHble MopMbI ycmaHaseIuearmesi 8 COOMeemcmeuu ¢ 3aKka3oM;

4 Moxxem 6bimb ucrnonb3oeaH nubo GSM/GPRS — modem, nubo cepsep Ether-
net, nubo modyrnb LoRa, nu6o NB-IoT;

5 Bluetooth umeem 803mMoxHOCMb repedaqu UHopMayuu Ha MobUbHbIU
mesie¢hoH.
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2 OCHOBHbIE TEXHNHECKWE OAHHbBIE

3HaveHust Benu4umH obbeMHbIX pacxodoB, onpeaensoTes n3 Tabnuupsl 2.1

Tabnuua 2.1
HomuHanbHbIN
onametp DN, | 15 20 25 32 40 50 65 80 | 100 | 150 | 200
MM
Makcvnmanes-
woir pacxon, | (3.5) | (8) | (®) | G| G2 | @21 127 | 217 | 340 | 765 | 1360
gmax, Mm%y
[NepexoaHbin
pacxoq, qt, |(0,12)|(0,24)|(0,36) (064;') ((1)’8) ((1)’2) 20| 27 | 34 | 74 1"
M3/ ’ ’ ’
MuHUManbHbIN
pacxog, amin, |(0.03)[(0.08) | (0,13)| }1® (8%) (8’2) 08 | 1,3 ] 20| 40| 80
M3/ ’ ’ ’
lMpumeyaHus
1 Quamempesi YTIP mo2ym 6bimb pasHbIMU.
2 ObosHaqeHus 8 ckobkax — Onsi YIP muna [11112, 17114 0ns cywecmeyroujux HoMu-
HarnbHbIX Ouamempos. ObosHaqyeHus 6e3 ckobok — dna YIP muna 1113, 1115 dns cy-

wecmesyruwux HOMUHarlbHbIX Ouamempoe.

MpopomkeHne Tabnuubl 2.1

HomMuHanbHbIN
anamvetp DN, 250 300 400 500 600 700 800 900 1000

MM

Makcumans-
HbIA pacxog, | 2125 | 3060 | 5440 | 8500 | 12240 | 16600 | 21760 | 27540 | 34000

gmax, M3y
[NepexoaHbin
pacxog, qt,
M3y

14 20 27 34 41 48 54 61 68

MuHMManbHbIN
pacxog, gmin, | 10,0 12,0 16,0 | 20,0 | 24,0 | 28,0 | 32,0 | 36,0 | 40,0

M3y

lMpumeyaHus

1 Quamempsi YTIP mogym 6bimb pa3HbIMU.
2 ObosHayeHus1 8 ckobkax — Onsi YIP muna 1112, [1114 dnsa cywecmsyrouux HOMU-

HarnbHbIx Ouamempos. ObosHadeHusi 6e3 ckobok — Ans YIP muna 113, 1115 dns cy-
wecmeyruwux HoMUHaslbHbIX duaMempos.

2.2 MeTponoruyeckne xapakTepmucTukm anekTpoHHoro 6rioka pacxogomepa (3b)

2.2.1 MNpepgenbl gonyckaeMon OTHOCUTENbHOM norpeluHocT b no nHamkaTopy m
MMMNYNbCHOMY BbIXOAY HE OONXK-Hbl NpeBbILlaTh NPU U3MEPEHUN:

- BpeMEHM PacnpPOCTPAHEHMS YBW . .ooooiiiiiiiiiiiiee et +0,6 %
R 0= 10 (o Y = PP +0,5%
R 0107 21=1Y - TSR ER PP 10,6%
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2.2.2 MNpepenbl gonyckaemor OTHOCUTENbHON norpelHocT b no gucKkpeTHbIM
BXOZaM OT HapY»XHbIX PACXOAOMEPOB UITM BOAOCYETYMKOB, HE LOIMKHbI NMPEBbI-
LWwaTb NpU M3MEPEHUN:

B o= To> (o x - +0,5%
0151 Y1 .= TR +0,6 %
2.2.3 MNpepenbl gonyckaemon OTHOCMTENbHOMN norpewwHocTn 3b no TokoBoMy BbI-
Xopy nNpv U3MepPEHUN pacxofa He AOMMKHbI MPEBBILLATD .......evveeervveeeeraene +1,5%

2.2.4 Tpepenbl JonyckaeMon OTHOCUTENbHOW norpeluHoct Ob npu npeobpa-
30BaHUW BXOLHbIX CUTHANOB U MHAMKaLMM U3ObITOYHOTO OABNEHUS HE LOMKHbI
TIPEBBILLATD .vveeeetiutteeee ettt eee e ettt e e e sttt e e e e et et e e e eab et e e e e anne e e e e s asbe e e e e e annneeeean +0,5%

2 .3 MNpepensl gonyckaeMon OTHOCUTENBbHOW NOrPeLIHOCTU pacxogoMepoB Mo
ynbTpa3BykoBbIM KaHanam YP1, YP2, YP3, YP4 npu namepeHun o6beMHOro pac-
Xxoga n obbema TennoHocuTens.

2.3.1 MNpepgenbl fonyckaeMon OTHOCUTENbHOW MOrpeLHOCTU pacXxo4oMepoB npu
n3mepeHnn o6beMHOro pacxoga n obbema npu Bpeske Nbe30aNeKTPUYECcKux npe-
obpasoBaTenen B AMameTpanbHON NAOCKOCTU AN TPybonpoBOAOB C HOMUHATb-
HbiMu anameTtpamm DN ¢ 15 no 1000 MM 1 BHeLWHUM NuTaHnem +12 B, cooTBeT-
CTBYHOT 3Ha4YEHUsIM, MPUBEAEHHbIM B Tabnuue 2.2

Tabnuua 2.2
[Npepenkbl gonyckaemon OTHOCUTENbHOWN NOrpeLLHO-
ctn, %, Npy U3MepeHnm:
ﬂ;/ﬂlgll\F/I’e'\'I/'li)nbl Vﬂ:'/lae':ﬁ_?;ﬂ Pacxopa
' pacxona Mo VHAVKa- nc|: g,\'\:;')éjlf’_c' no Tokoeomy | Obbema
TOpYy xomy BbIXx0oa4y
| (£1,0) (x1,0) (1,5) (x1,0)
DN 15-40 1] (x1,5) (x1,5) (x1,5) (£1,5)
1 (£2,0) (£2,0) (£2,0) (+2,0)
| +1,0(x1,0) +1,0(x1,0) +1,5(x1,5) | £1,0(x1,0)
DN 50-200 1] +1,5(x1,3) +1,5(x1,3) +2,0(£1,5) | £1,5(x1,3)
11l +2,0(x2,0) +2,0(x1,5) +2,0(+2,0) | +2,0(x1,5)
| +1,0 +1,0 +1,5(1,5) +1,0
DN >200 1] +1,5 +1,5 +2,0(x1, 5) +1,5
11l 12,0 +2,0 +2,0(%2,0) 12,0
lMpumeyaHusi

1 B ckobkax yKa3aHbl 3Ha4eHUs No2pewHOCMuU npu nosepke pacxo0oMepos rposius-
HbIM €cr1ocoboM, ocmaribHble 3Ha4yeHUus - becrponueHbIM criocobom rpu nosepke no HA
"Minecmpykyus. TCU. Pacxodomepbl YPXK2KM. Modenb 3. Memoduka nosepku. TECC
421457.016 MI";
2 lMoepewHocmu ykasaHbl 0risi uana3oHoe 06LeMHO20 pacxoda gmax, qt, gmin:

| gmax/10 < g < gmax

Ilqt<q <qgmax/10

Il gmin <q < qt
3 3HaueHus 0b6bemMHo20 pacxoda qmax q. U qt onpederisiomes u3 mabnuubi 2.2 unu
n. 2.3:4 Mpu numaHuu om 6amapetiku 3,68, donyckaemas omHocumensHas nozpeu-
HOCMb 8bl4uCssemcsi o ¢hopmyne:
0,= £ (3+0,05-gmax/q), Ho He bonee * 5%.




VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

2.3.2 MNpepgenbl JonyckaeMon OTHOCUTENbHOW MOrpeLlHOCTU pacXxo4oMepoB npu
n3mepeHnn o6beMHOro pacxoga n obbema TennoHOCUTENs NPY BPe3Ke Nbe-
303rneKTpuyecknx npeobpasosartenen No 0gHON xopae Ans TpybonposBoaos ¢

HoMUHanbHbIMK guametpamu DN ¢ 80 no 1000 MM 1 BHELLHMM NuTaHnem +12 B,

COOTBETCTBYIOT 3Ha4YEHUAM, NpuBeAEeHHbIM B Tabnuue 2.3

Tabnuua 2.3

[Mpenenebl gonyckaemon OTHOCUTENbHOW NorpeLwHocTn, %,
I [rana3soH npv U3MepeHun:
nametpbl n3meHe-
YIP, Mmm HUA pac- Pacxona
xona Mo MHAMKA- | MO UMMYMbC- | MO TOKOBOMY Obvema
TOpy HOMY BbIX0O4y BbIXO4Y

| +1,0 +1,0 1,5 +1,0
DN>80 1] +1,5 +1,5 1,5 +1,5

Il +1,75 1,75 +1,75 1,75

lMpumeyaHus

I gmax /10 £ q < gmax

Ilqt<q <gmax/10

Il gmin <q < qt
2 3HayeHusi 06beMHO20 pacxolda gmax, gmin u qt onpedensromesi u3 mabnuyp 2.2 unu
n 2.3
3 lNpu numaHuu om 6amapedku 3,6 B, donyckaemasi omHocumernbHasi no2pewHocmb
8bI4UCIAEMCS 10 hopmyne:
0 q= * (3+0,05-gmax/q), Ho He bornee * 5%.

2.3.3 lNpeaenbl 4onyckaemon OTHOCUTENBbHOM MOrPELLHOCT PacXO4oMeEPOB Npu
n3mepeHnn o6 bEMHOrO pacxoaa 1 obbema TENOHOCUTENS NPU Bpe3Ke Nbe30d-
nekTpuyeckmx npeobpasosatenen (M3I1) nubo no gsym xopgam, nnbo no AByM
AnameTtpam ans TpybonpoBogoB ¢ HoOMUHanNbHbIMK guameTpamu DN ¢ 80 DN no
1000 MM ¥ BHELLHUM NuTaHnem +12 B MM, COOTBETCTBYIOT 3HaYeHMAM, NpuBe-
JeHHbIM B Tabnuue 2.4
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Tabnuua 2.4
Mpenenbl gonyckaemon OTHOCUTENBHOW MOrpeLlHocTr, %,
[nameros [InanasoH npy U3MepPeHui:
vrp M?A N3MeHeHUs Pacxoga
' pacxoAa | no yuguka- | no umnynbc- | no Tokosomy | OGbema
TOpy HOMY BbIXOAY BbIX0Zy
|
DN>80 Il 0,75 ( + + +
11
lMpumeyaHus

I gmax /10 < q < gmax

Il qt <q <gmax/10

Il gmin <q < gt

2 3HayeHusi o6beMHo20 pacxola qmax, q Haum u qt onpedensromces u3 mabnuupi 2.2
unun. 2.3

3 lNpu numaHuu om 6amapelku 3,6 B, donyckaemasi omHocumersbHasi Mo2peuwHocms
eblyucrsiemcs rno ¢hopmyre:

0 q= % (3+0,05-qmax/q), Ho He 6onee + 5%,

4 [Mpu yembipexs1y4e8oM UCMOIHEHUU pacxo0oMepPOs.

2.3.4 Ob cooTBeTCTBYIOT:

- ucnonHexno YXJI1 4 no NOCT 15150;

- rpynne ucnonHeHus Il no FTOCT 15150 no Bo3aencTBmo KOPPO3UNHO-aKTUBHbIX
areHToB;

- rpynne ucnonHeHusa B4 no TOCT P 52931 no ycTon4MBOCTU K BO3AENCTBUIO
TemnepaTypbl U BIIAXXHOCTW OKPY)KatoLLLEro BO3yxa;

- rpynne ucnonHenusa L3 no FOCT P 52931 no yCcToMYnBOCTA K MEXAHUYECKUM
BO3ENCTBUAM;

- rpynne ucnonHenus IP55 no NOCT 14254 no 3awuLLeHHOCTM OT nonagaHunst
BHYTPb TBEpAbIX TeN v BOAbl;

- ang YPXX2KM M3.4 ncnonnenmne IP68 no NOCT 14254 no 3aWmLLEHHOCTN OT
nonagaHus BHyTpb BOAbI;

- YCNoBMS OKpyKatoLlen cpeabl ot nntoc 5 o nntoc 50°C. CoxpaHseT paboTocno-
cobHocTb oT MuHyc 40°C go nntoc 50°C 3a UCKITYEHNEM XKUAKOKPUCTANIMYECKo-
ro MHAMKaTopPa;

- NP BMAXHOCTW OKpyXatoLler cpeabl He 6ornee 93% npu TemnepaType He bonee
nntoc 35°C;

- NP1 BO3OENCTBUM CUHYCcOMaanbHbIX BUOpauumii no rpynne ncnonHenuni L3 NTOCT
P 52931.

2.3.5 YIP (MN3IM) npegHasHayeHbl Ans paboTbl Npy CreayLwmx YCroBusiX OKpy-
Xarowen cpeabl:

- Npy TemnepaTtype nsmepsieMmon cpeabl ot nnoc 1°C go nntoc 150°C;
- Npy TeMnepaType okpyxarowen cpeabl ot MuHyc 40°C go nntoc 60°C;

- NpY BO3OENCTBUM CUHYCOMAAnbHbIX BUOpauui no rpynne ucnonHeHun N3 FrOCT
P 52931.

2.3.6 Mo cTeneHu 3almTbl OT MPOHUKHOBEHWS BHYTPb TBEPAbIX Ten v Bogbl MOI1
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NMEIOT 3aLuLLieHHOEe ucnonHeHue no rpynne IP67 no NOCT 14254. NimeeTcs nc-
nonHexue M3l ¢ kabenbHbIM BbIBOAOM CO CTEMNEHbIO 3awuThl IP68.

2.3.7 MakcumanbHoe paboyee aaBneHue xugkoctu - 1,6 MlMa. Mpu ncnonb3oea-
Hum YTP tuna M1 13 makcumanbHoe pabodee aaBreHne OOMKHO ObiTh He Gonee
35 MrMa, ucneitatensHoe 37,5 MlMa. C npeobpasoBatensmu aasneHus He 6onee

25 MMa;

2.3.8 YTIP BblaepX1BatoT UCMbITaHNE Ha MPOYHOCTb U FEPMETUYHOCTb MPOBHBLIM
pasnenuem 2,5 MMMa. YIP tuna Ml 13 BbiaepXnBatoT UCNbITaHWE Ha NPOYHOCTb
N repMeTUYHOCTb NPOobHbLIM aasneHnem 37,5 Mrla.




VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3

TECC 421457.016T1C

3 COCTAB PACXOOOMEPA 1 KOMITIEKTALNA

KomnnekT noctaBku pacxogomepa npusogmtces B Tabnuvue 3.1

Tabnuuya 3.1
HavmeHoBaHue O6o3HayeHne 'ﬁ?: I'Ipl:lmgqa-
Moguduka-
TECC 421457.016 Pacxonomep YPAKZKM 1 | uns cornac-
) HO 3akasa
Mbe3oanekTpuyeckunii npeobpasosaTenb
VIAKH.433.645.003 | "nan-3, nan-6 2/4/8 | Mo sakasy
ApmaTypa ansi KpenneHus nbesonpeobpa- *
30BaTENEN 2/4/8 Mo 3akasy
TECC IMn11, TECC
LI ﬁﬁ?ff rnis, YMP ¢ DN ot 15 rio 1000 Mm 1/2/3/4 | Mo 3akaay
nr1s
TECC 421457.016 PykoBoacTBo no akcnnyaTtaumu. Pacxogo- 1
P3 mMepbl YPXK2KM
Bbicbina-
TECC 421457.016 | MHcTpykums. TCU. Pacxogomepbl YPXK2KM. 1 eTca no 3a-
M Mogenb 3. MeToguka noBepku. npocy no
3. noyTe
TECC 421457.016 | IHCTpYKLMSA NO MOHTaXy Ha MecTe yCTaHOB- 1
M kn. Pacxogomepbl YPX2KM. Mopgenb 3
TECC 075 B4 | Drokmurtarus bll-4 1| Mo sakasy
TECC 075_BM5 Briok nutanms Br1-5 1| Mo sakasy
ER 34615 (D) Jlutnesas 6atapenka 3,6 B; 19 A/M 1 Mo 3akasy
ER 14505 (AA) Barapewika Tna Kpona 9,0 B; 1,2 AM 1 Mo 3akasy
Intnesas 6atapes 12 B; 30 A/M 1 Mo 3akasy
MpeobpasoBatenu n3bbITOMHOrO AaBne-
421200287875767- | \iust [IM-03-2500-01, (00O "MPOMA", | 1 | Mo sakasy
KasaHb)
KT>XKI. 406234.002- | [Oatumkm gasnenns KOPYHO-ON-001M
03TY (0,4-2,0B
Mpeobpa3zoBaTtens M3bbITOYHOrO AaBrne-
TECC 00.60.01 TY | HMSI TEXHONOMMYECKMIN C LIUGPPOBBIM BbIXO- 1 Mo 3akasy
oom 12C
[aTymk nepenonHeHus konogua 1 Mo 3akasy

FCV21QDAO5X
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Hatuumk oTkpbITOro ntoka konogua CWLCA- 1 Mo sakaay
ConHeuHasi 6atapesi ¢ akkymynsatopom +6B;
, 4 1 Mo 3akasy
KomnnekTt TepmomeTpos Pt 1000, nunbo
KOMMMEKT TepMOMETPOB LndpoBbIX TL-B- 1 Mo 3aka3
DS18B20-HLL (OO0 «MOWHT», Monouk, y
PB)
* Komrinekmyemcsi depxxamensmu, crieya2altikamu, MeOHbIMU UMU CUTUKOHOBLIMU [1PO-
Knaodkamu.

dopmyna pacyeTa Beca MMnynbca YaCcTOTHO-MMMNYIbCHbIX BBIXOAOB pacxogoMe-
poB YPXX2KM Mogenb 3, ncnonb3yemMbix B KQ4eCTBE HapyXHbIX paCXo40MepOB:

B=S/(3600*F),
roe:
B — Bec umnynbca B M%/yac;
S — foroBopHOe 3HadYeHue pacxoga, M3/yac;
F — makcnmanbHas YacTtota 4aCTOTHO-MMMYbCHOrO Bbixoaa, Iu:
F =100 'y - npu paboTte pacxogomepa B LUTATHOM pexume «/amepeHne,

F =500 'y — npn kannbpoBke 1 NOBEpKe pacxogomepa Ha NPONMBHBLIX NOBEPOY-
HbIX YCTAHOBKax B pexunme «VIMNynbCHbIN BbIXOOY.

Cxema nogknodeHuns umdpoBbix npeobpasosartenen Temnepatypsl (IMTL) k pac-
xogomepam YPX2KM Mogenb 3.2

.................. +3,GB
: Pasbem : DQ1
XP11 J onpl 1 ATHd
1 O 5
2 @
3 ©
2 o1
PACXO[IOMEP : DQ2|  hyp2
YPXK2KM
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Cxema nogkntodeHus npeodpasoBartenen n3dbiTouHoro gaenexus (M) c Beixoa-
HbIM curHanom 4-20 MA k BxogHbIM Lensam pacxogomepoB YPXK2KM Mogenb 3.3

BM-4 (BM-5), (B-6)

-+ -+
- PACXOOOMEP
- YPXK2KM : Ne kont| Llens MA1
: Pasbem XP15 — 1 +Unut
Ne koHT| 1 © 2 |-Unut (+IBbIX)
1 20 Kopnyc
2 30
4 0
: Ne kont| Uens MNA2
Pasbem XP11 — 1 +Unut
10 2 |-Unut (+IBbIX)
odwmn| 2 @ —¢ Kopnyc
3Q
oowmn| 4 @ —
: Ne konT| Lens MA3
- 1 +Unut
................... > Ot (oo
Kopnyc
Ne koHt| Uenb Ma4
1 +Unut
2 -Unnt (+IBbIX)
Kopnyc

N

PucyHok 4.2 - CxeMa nogknio4eHns BHelHMUX npeobpasoBaTeneii pacxoga (BC)
K pacxogomepam - YPXX2KM Mogens 3.3
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VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

0000
-1 2 3 4

i:ﬁfi:i;@
=012

Cxema cdhommpoBaTenei BbIXOAHbIX YAaCTOTHO-UMMYbCHbIX CUrHANoB pacxogome-
poB (UMC) pacxogomepa YP>X2KM Mogenb 3.2

PACXOOOMEP YPX2KM
- +UnuT

~ W b

w

62k| |62k
J4. J5 Pasbem

Cxema chopmupoBaTenen BbIXOAHbIX HOPMUPOBaHHbLIX TOKOBbIX curHanos (HTC)
pacxogomepa YPXX2KM Mogenb 3.2

PACXOZIOMEP YPXX2KM
D1 RS1 = .
=== 1
+3.6v| VTS Pasbem
;LOutA +V ? > | CS1J— XP17  Rh1
2 TIA | Jous| - BC847 Imm 1'0+12v1 >
Py AL 1B e TRes S 11 2 © g
_|_—GND +IB C82—|— ,—3 &)
< OP293S T BC847 o100 475 |Rn2
7

RS4 |




VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

McnonHeHne S: RS1= RS3 = RS5 = RS7 = 270 Om anga toka (0 — 5) mA
WMcnonHeHne T: RS1= RS3 = RS5 = RS7 = 68 Om pansa toka (0(4) — 20) MA
ConpotueneHune Harpy3km RH1, RH2, RH3, RH4 o1 0 go 450 Om

Homepa v HazHayYeHne BbIBOAOB pa3beMOB A1 NoAknoyYeHust kabenen Mogenu

3.2
Tabnuua 4.1
Ne pasb- Ne koHTakTa HasBaHune
eMa pasbema Lenu HasHaveHune BbIBOAOB
XP1 WHTepdpencHbii pasbem USB
CepBucHbIN pasbem JTAG/CurHan
XP2 (6) nosatopa (6 KOHT.)
1 GND O6LMii NpUBOPHLIN
- O6wmin npubopHbIn MNprbopHoe nu-
XP3 2 t(6+12)B TaHWe HapyxHoe
3 GNDi 06w nHTepdencHoln
4 +(6+12)B MHTepdencHoe nuTaHne HapyxHoe
MpunbopHoe nutaHune + 3,6 B ot nu-
XP4 1 +368B TMeBOW GaTaperiku
2 GND O6LLmn NpnBOpPHBIN
1 +36B Mutanne + 3,6 B oT gononHuTenb-
XP5 ’ HOV NUTUEBON BGaTapenkn
2 GND OGN NpUBOPHBIN
1 + SB + 18 B conHeyHol 6aTtapen
XP6 2 GND OGN NpnBOpPHBIN
3 +LA +6 B akkymynsaTtopHon 6atapen
4 GND 06wt NpUBOPHBINA
1 A LUnHa A nopta RS 485
2 GNDi OBLWnI NHTEPAENCHBIN
XP7 3 B LUnHa B nopta RS 485
4 + (7 + 26)Vi WHTepdeincHoe I'IBVITaHVIe + (7 + 26)
XP8 (3) OnopHblii pasbem Bluetooth
1 ymnc 1 qaCTOTHO—VIMI'IyJ'Il::ICHbIIZ Bbixog YNAC
2 GND OGN NpUBOPHBIN
XP9 Y n ync
3 4ync 2 aCTOTHO-VIMI'IyJ'IbZCHbIVI BbIXO4,
4 GND O6Lwmn NpnBOpPHbIN
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VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

1 GND O6wuii NpUBOpPHLIN
2 +3,6B MpuGopHoe nutaHue + 3,6 B
3 INT lMpepbiBaHne
4 Wwu MpobyxaeHne
XP10 5 PDN ManonoTpebnstoLmnii pexxnm
6 RXD2 CuvrHan npg?llj\nea;(ﬂ)am%lx UART
7 TXD2 CurHan nepg?f(:tgcﬂﬁmblx UART
1 MuTaHre aatumka Temneparypb +
3,6 B (KkpacHbin)
2 DQ1 CurHanbHas WyHa faryvka Temne-
XP11 patypbl DQ1 (6enbilit)
3 DQ2 CurHanbHas WyHa fatyvka Temne-
patypbl DQ2 (Genbin)
4 GND OB NPUBOPHBIN (CUHWI)
1
2 STATUS Cratyc Mopl,ynl;;l SASaM/GPRS MO
3 RD CwurHan nepegaym gaHHbix RS 232
4 TxD?2 Curnan neBKpF,{a_I:m [aHHbIX
CurHan npuema panHbix RS
XP12 ° ™ D252
6 RxD2 CuvrHan npuema gaHHbix UART
7 DTR/PWRK BKJ‘IPO\-IegVFI)eRBSbE(J"\IAKC))‘;eeI-':AI/Iae GSM/
8 GPRS BkntoyeHune gg'tr’atgl;fPRS, Ether
9 GND 06w npubOopHbIN
10 +12V HapyxHoe nutaHue +12 B
XP13 (6) Paszbem membpaHHON knaBmnaTypbl
1 LleHTpanbHas xuna kabens Mara3
2 OkpaH kabens N33
3 LleHTpanbHas xuna kabens Mor4
4 OkpaH kabens N34
XP14 5
6 LleHTpanbHas xuna kabens Mar1
7 OkpaH kabens M3
8 LleHTpanbHas xuna kabens Mar2
9 OkpaH kabens M2

13




VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3

TECC 421457.016T1C

1 PD1 CuvrHanbHbIV NpoBog, Npeobpasosa-
Tena pasnexusa Ma1
2 GND O0Wwuin NpubopHLIN
XP15 3 PD2 CurHanbHbI npoBog, npeobpasopa-
Tena gasnenunsa Ma2
MuTaHne gatyvka AaBneHus C Bbl-
4 bpP XO[0M
XP16 1 DS Pasbem BkntoveHus Bluetooth
2 GND OGN NpuBOpPHBIN
1 TokoBbIN curHan (0 — 5)MA, (4 —
1 HTC 1 20) MA
Bbixog BHYTPEHHENO NCTOYHMKA MK-
XP17 2 +men TaHus +12 B/0,3A
2 ToKoBbIV curHan (0 — 5) MA, (4 —
HTC 2 20) MA
4 GND i OBWnin NHTEPEENCHBIN
CwurHan 0 — 100 Ny oT HapyXHo-
! BCS ro BC5
2 GND 06w NpuBOPHHIN
XP19
3 BC6 CwurHan 0 — 100 'y, oT HapyXHo-
ro BC6
4 GND O6Lwmn NpnbOpPHbIN
1 GND O6LLmn NpnBOpPHBIN
2 DP MutaHue undposoro npeobpasosa-
XP20 Tensa gasnexus (M0)
3 SCL WHTepdencHbin curHan MM
4 SDA WHTepdpencHbii curHan MA

14
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VIIbTPA3BYKOBOW PACXOOOMEP YPXX2KM MOJENb 3
TECC 421457.016T1C

Homepa n HasHayeHne BbIBOAOB pa3beMOB AJ11 NMOAKMOYEHNS] BXOOAHbBIX-BbIXO-
HbIX curHanos pacxogomepa YPXX2KM Mogenn 3.3

Tabnuua 4.2
Ngeﬁ’\fgb' nggg:;?ga Ha&gﬁ::”e HasHaueHve BbIBOOOB
XP1 MHTepdencHbin pasbem USB
1 HTC 3 3 TokoBbIn curHan (0 — 5)MA/(4 — 20) mA
- 2 +Ucn Brixop, BHyTpeHHerglgquHMKa nutaHmns +12
3 HTC 4 4 TokoBbIi curHan (0 — 5)MA/(4 — 20) MA
4 GND i O6LWKMIN NHTEPdENCHBIN
XP3 CepBucHsbii pasbem JTAG
P 1 +36B Knemma «+» FII/ITaH_II/_I;p;Slzg B ot nutneson 6a-
2 GND OOLWMin NpUBOPHLIN
1 GND OOWwmn NpUBOPHLIN
2 +3,68B MpubopHoe nutaHue + 3,6 B
3
4
PS5 5 SDA/DO CwvrHan nepegayum nﬁggblx SPI/ganHble 12C
6 SCL/DI CwurHan npuema /J,aHH'I:lI)égPVCVIHXpOCMI'HaJ'I 12C
7 CLK CunxpocurHan SPI NFC
8 TXD2 Curnan nepegayn gaHHbix UART NFC
9 RXD2 CurHan npuema gaHHbix UART NFC
1 +36B Knemma «+» 3,6 B 4acoBoi nutueBon Gatapei-
XP6 Kn
2 GND O6Lwwmin NpubOpPHBLIN
1 A LLvHa A nopta RS 485
XP7 2 GNDi O6wuin nHTepencHoln
3 B LvHa B nopta RS 485
4 + (7 + 26)Vi WHTepdencHoe nutaHue + (7 + 26) B
XP8 OnopHbIN pasbem
1 ync 1 YacToTHO-MMMYNbCHbIN Bbixod YP1
XP9 2 GND OOLWmin NpUBOPHLIN
3 ync 2 YacToTHO-MMMYIbCHBIN Bbixod YP2
4 GND OOLWmin NprUBOPHLIN
1 4ync 3 YacTOTHO-MMNYNbCHBLIN Bbixog YP3
XP10 2 GND OOWwmn NprBOpPHLIN
3 ync 4 YacToTHO-MMNYNbCHBIN Bbixod YP4
4 GND O6Lwwmin NpuBOPHBLIN

/|6 1811120




VIbTPA3BYKOBOW PACXOLAOMEP YPXK2KM MOAESb 3
TECC 421457.016T1C

1 BC5 CurHan 0 — 100 Ny ot BHellHero BC5
XP11 2 GND O0Wwuin NpUBOpPHLIN

3 BC6 CurHan 0 — 100 Ny ot BHelHero BC6

4 GND OOwWwuin NpuBOpPHLIN

1

2 STATUS Cratyc mogyns GSM/GPRS - mogema

3 RD CwurHan nepegaum gaHHbix RS 232

4 TxD2 CwurHan nepegaun gaHHbix UART

5 TD CurHan npuema faHHbIx RS 232
XP12 6 RxD2 Curnan npvema aaHHbIX UART

7 DTR/PWRK BKI‘IIO‘-leHMe-BbIKJ'IIOHeH'\?ae GSM/GPRS — moge-

8 GPRS BkntoyeHne nutanua GPRS, Ethernet, LoRa

9 GND O6Lwmn NpubopHbIN

10 +12V HapyxHoe nutaHve +12 B
XP13 Pa3bem membpaHHONM KnaBuaTtypbl

1 LleHTpaneHas xwvna kabens MNarl3

2 OkpaH kabens M3

3 LleHTpanbHas xuna kabens Mor4

4 OkpaH kabens M3r4
XP14 5

6 LleHTpanbHas xuna kabens Mor1

7 OkpaH kabens M3

8 LleHTpanbHas xuna kabens Mar2

9 OkpaH kabens M3r2

1 na1 Cwvruan 4 — 20 mA ot NA1
XP15 2 na2 Curuan 4 — 20 mA ot NA2

3 nas CurHan 4 — 20 mA ot M43

4 no4 CurHan 4 — 20 mA ot N4

Knemma «+» 3,6 B gononHuTenbHom nutueson

XP16 1 +3.6B OaTapeiku

2 GND OOWwwuin NpuBOopPHLIN

1 HTC 1 1 TokoBbIV curHan (0 — 5)MA/(4 — 20) mA
P17 2 +YCN Bbixoq BHyTpeHHerg/gf;quHMKa nuTaHug +12

3 HTC 2 2 TokoBbI curHan (0 — 5)MA/(4 — 20) MA

4 GND i O6LLUMIN NHTEPENCHBIN

17



VIbTPA3BYKOBOW PACXOLAOMEP YPXK2KM MOAESb 3
TECC 421457.016T1C

LleHTpanbHas xvna kabens Mar7

LleHTpanbHas xwuna kabens Mars

OkpaH kabens M7

OkpaH kabens M35

XP18 LleHTpanbHas xuna kabens Marsg

LleHTpanbHas xuna kabens Mare6

OkpaH kabens M3l8

OkpaH kabens M3l6

OO N|O[O|D[WIN|[—

OOWmn NpUBOPHLIN

-
o

OOWwmn NprBOpPHLIN

GND O6wwmin NpuBOPHBIN

XP19 +(6+12)B MpnBopHoe NUTaHne HapyXHoe

GNDi O6LWMIN NHTEPdENCHBIN

AIWIN|[—

+(6+12)B NHTepdencHoe nuTaHne HapyxHoe
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VIbTPA3BYKOBOW PACXOLAOMEP YPXK2KM MOAESb 3
TECC 421457.016T1C

Homepa 1 HasHayeHne BbIBOAOB pa3beMoB Ans MoAknoveHus kabenen Mopenu
3.4

Tabnuua 4.3
Ne pasb- | Ne koHTakTa | HasBaHue
ema pasbema Lenm HasHauyeHve BbIBO4OB
XP1 NHTepdpencHbii pasbem USB
XP2 ®) CepBU1CHbIN pa3beM igﬁ%/CmrHan posaropa (6
1 GND OO NPUBOPHIN
2 * (65 12) O6wmn npnbopHbIn MNprubopHoe nuTaHne HapyxXHoe
XP3 3 GNDi O6Wwmn nHTepdencHoln
4 * (65 12) VHTepdencHoe nuTaHne Hapy>xHoe
1 +36B MpubopHoe nutaHune + 3,6 B ot nutneson batapen-
XP4 Kun
2 GND OO NPUBOPHIN
1 +368B MutaHue + 3,6 B oT AONONHUTENbLHOM NUTUEBON ba-
XP5 ’ Tapenku
2 GND O6LWMN NPUBOPHbIN
1 + SB + 18 B conHeyHon 6atapeun
XP6 2 GND O6LWMN NPUBOPHbIN
3 +LA +6 B akkymynsaTtopHoin 6atapen
4 GND OO NPUBOPHIN
1 A LUnHa A nopta RS 485
XP7 2 GNDi O6Wwmn nHTepdencHoln
3 B LUnHa B nopta RS 485
4 +({7520) ViHTepdeiicHoe nuTanme + (7 + 26) B
1
2 STATUS Crartyc mogynss GSM/GPRS - mogema
3 RD CuvrHan nepegaymn gaHHbix RS 232
4 TxD2 CwvrHan nepegaun ganHbix UART
5 TD CuvrHan npvema fJaHHbix RS 232
XP8 6 RxD2 Curnan npuema aaHHbIX UART
7 PIZ\)/'\I/'E{( BkntoueHune-sbiknoveHne GSM/GPRS — mogema
8 GPRS BkntoueHne nutaHua GPRS, Ethernet, LoRa
9 GND OO NPUBOPHIN
10 +12V HapyxHoe nutaHve +12 B
1 YynC 1 YacToTHO-MMNynbCHbIN Bbixog YAC 1
XP9 2 GND OO NPpUBOPHbIN
3 ync 2 YacToTHO-MMNYNbCHBbIN Bbixog YNC 2
4 GND O6Lwmn NpnbOpHbIN
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VIbTPA3BYKOBOW PACXOLAOMEP YPXK2KM MOAESb 3
TECC 421457.016T1C

1 TP lMuTaHne gatymka temnepatypebl + 3,6 B (kpacHbin)
2 DQ1 CurHanbHas WnHa AaTtyvka Temnepatypsl DQ1 (Ge-
XP11 nbliA)
3 DQ2 CwurHanbHas wyHa naTqul/ltl;a)TemnepaTypbl DQ2 (6e-
4 GND 06w NpUBOPHEIN (CUHMIA)
1 LleHTpanbHas xuna kabens M3M3
XP12 2 OkpaH kabensa M3AMN3
3 LleHTpanbHas xuna kabens Mar4
4 OkpaH kabensa MN3AMN4
5 LleHTpanbHas xwuna kabens M3M1
6 OkpaH kabensa MO
7 LleHTpanbHas xuna kabens M3r2
8 OkpaH kabens M3MM2
XP13 (6) Pa3bem memGpaHHoON knasuaTtypbl
XP14 (16) Pa3sbem XnakokpmucTannmyeckoro MHanKaTopa
1 PD1 CurHanbHbIN NpOBOA nlgﬁ:clJFpaaoBaTenﬂ naBneHuns
XP15 2 GND OO NPUBOPHBIN
3 PD2 CwvrHanbHbI NPoOBOA, HIEI?E(l)gpaSOBaTem nasrneHns
4 TP [MuTaHne gaTymka TemnepaTypbl U JaBneHUs
XP16 1 DS BkntoueHue Bluetooth
2 GND OO NPUBOPHIN
1 GND OO NPUBOPHIN
XP20 2 P MuTtanue uudposoro n(peo6paaoBaTenﬂ haBneHus
3 SCL WHTepdencHbin curHan LMO
4 SDA WHTepdencHbin curHan LMO
1 DL LLnHa gatymka OTKPbITOM KPbILLKK flOKa Konogua
XP23 2 GND OB NPUBOPHbIN
3 DZ CurHanbHas WuHa gaTymnka 3aTonneHns konogua
4 GND OO NPUBOPHIN
P24 1 +24B HapyxHoe nuTaHue +24B
2 GND 06wt NpUBOPHLIN
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YIbTPA3BYKOBOW PACXOAOMEP YPXX2KM MOAENb 3
TECC 421457.016T1C

4. TAPAHTWN N3IFOTOBUTESTA

M3rotoBuTENb rapaHTMPyeT COOTBETCTBUE BblMyCKaeMbIX PACXO4OMEPOB BCEM Tpe-
b6oBaHusaM TexHuveckux ycnosun TECC 421457.016 TY npu cobniogeHun notpe-
6utenemM ycrnoBuin 1 NpaBum aKCnyaTaummn, TEXHUYECKOro 06CNyXUBaHWS, XpaHe-
HWUSI U TPAHCMOPTUPOBAHMS, YCTAaHOBIEHHbIX 3KCMIyaTalMOHHON AOKYMeHTaUmMen.

[[apaHTUIHBIN CPOK XpaHeHUs - 24 Mecsila C MOMEHTa U3rOTOBMNEHUS.
[apaHTUHBIN CPOK aKcnnyaTauum - 24 mecsiLla C MOMeHTa BBOZa B SKCMyaTauuio.

S. CBEAEHNA O PEKINAMALNAX

Mpu oTkase B paboTe Unmn HeMcnpaBHOCTM TEMMOCYETYMKA B Nepuos AeNCTBUS
rapaHTUIHOroO cpoka noTpebuTenem AomkeH OblTb COCTABMEH akT O HeOOXo4MMO-
CTW PEMOHTa 1 OTrNpaBke UX U3rOTOBUTENO MO agdpecy:
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YNbTPA3BYKOBOWV PACXOAOMEP YP>K2KM MOJESb 3
TECC 421457.016T1C

6. CBELEHNA O NOBEPKE
Pacxopomep YPXK2KM- -

YrisTpassykoBoit npeobpasosatens pacxoaa (YMP ) Tana MM
3asoackonn  YMP 1.3aB. Ne

HOMep

M3t 1 3a.. Ne
M3r1 2 3aB. Ne
YTP 3 3aB. Ne
M3l 5 3aB. Ne
M3r1 6 3aB. Ne

kabenu Bblicoko4acToTHble PK-50

Pacxogomep YPXX2KM 13rotoBneH 1 NpuMHAT B COOTBETCTBUN C TEXHUYECKUMU
ycnosusamn TECC 421457.016 TY v npuaHaH rogHbIM K 3KCnyaTaumm.

MepBu4yHas nosepka pacxogomepa

YIP 2 3aB. Ne
M3l 3 3aB. Ne
M3l 4 3a.. Ne
YTP 4 3aB. Ne
M3l 7 3a.. Ne
M3rl 8 3aB. Ne

/ M, / M,

........................................ Tabnuua 9

Hata

Pe3yanaT NOBEPKN

®UNO noseputens MNopn., neyatb

Buabl noeepkun

....................................................................................... Tabnuua 10

Bug nosepku

Il sTan*

MNepunoanyeckas

[ata

1 kaHan

CwmelleHne Hyna Z1, He

K

KQPP

BHyTp. avam. Tp., M

Pacct. mexay M3rl

2 kaHan

CwmelleHne Hynst Z2, He

K

KQPP.

BHyTp. Avam. Tp., M

Pacct. mexxgy Marl

3 KaHan

CwmelLeHne Hyna Z3, He

K

KOPP

BHyTp. gvam. Tp., M

Pacct. mexxgy Marl

4 xaHan

CwmelleHne Hyna Z4, He

K

KQPP

BHyTp. avam. Tp., M

Pacct. mexxay M3l

damunus

MNoponuck, ne4atb

* - Inst GecTpybHOro BapuaHTa pacxogomepa cronbed |l atan 3anonHseTcs npu
npoBefeHuu |l aTana nepBMYHOI MOBEPKM pacxogoMepa Ha MecTe aKcryaTauuu.
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YIbTPA3BYKOBOW PACXOAOMEP YPXX2KM MOAENb 3
TECC 421457.016T1C

7.CBEOEHVA O NPNEMKE

3aB. Ne
Pacxogomep YPXK2KM - -
[ononHuTenbHbIe ONuUUNn;
0 RS232 [0 RS485 O Ethernet O LORA 0 GSM-moaem
[0 Tokosbin BbIXOA 0-5 MA [0 TokoBbin BbIXOA 4-20 MA O Kanan t
YnbTpassykoBon npeobpasosatenes pacxoga (YIP) tuna MMM

YIP 1 3aB. Ne YIP 2 3aB. Ne

M3r 1 3a.. Ne M3r 3 3aB. Ne

M3I 2 3aB. Ne M3l 4 3aB. Ne

YIP 3 3aB. Ne YIP 4 3aB. Ne

M3r 5 3aB. Ne M3 7 3aB. Ne

M3l 6 3aB. Ne M3r 8 3aB. Ne
kabenu Bbicoko4acToTHble PK-50 / M, / M,

Pacxogomep YPXK2KM n3roTtoBneH v NpuHST B COOTBETCTBUN C TEXHUYECKUMU
ycriousamn TECC 421457.016 TY v NnpusHaH roaHbIM K SKCrnyaTauuu.

CnoBo ynpasneHus cornacHo H «Pacxogomepsl YPXX2KM Mogenes 3. PykoBog-
cTBO no akcnnyataumm TECC 421457.016 P3O»

Tabnuua 11
Hata nprnemkn
MNpoBepsiemas xapakTepucTuka npw BbIMYCKe C | Mpu Bbirycke 6e3 | nocrne pemMoH-
YIP 20 r.| YMP20 T Ta 20 T.
& @ |- Wkana, M3y 10
%Es - MMHMMarbHbIN pacxog, q1min, 01
Cws MM ’
[)) X
S— |- ypOBEHb OTCEYKM, M3/Y 0,1
I
3 E[ - NOCTOSIHHAs BPEMEHMU, C 20
§ 5 |- CMelleHVe Hyns, HC
) % - AnuHa kabensi, M 2
T 2 |- koadhdpuumeHT koppekumn K, 1,0
&4 @ |- lKana, MY 10
%cis - MMHMMarbHbIA pacxog, g2min, 01
Cx MM ’
[)) X
SN |- YPOBEHb OTCEYKM, MY 0,1
I
3 E - NOCTOSIHHAs BPEMEHMU, C 20
§ % |- cmeleHue Hyns
m % - ANVHa kabensa, m 2
N3 |- koadpduumeHT koppekumm K. 1,0
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b - wkana, M3y 10
% © | - MMHMManbHBIN pacxog, g3min,
ok 3 0,1
g9 MM
o2 3 0,1
o ¥ |- YPOBEHb OTCeYKM, M/ ,
am
I ¢ |- MOCTOAHHAsA BpEMEHHU, C 20
|y
&2 |- cmeleHvie Hyns
O 5
@ £ |- AnvHa kabens, M 2
™ - K03hpULMEHT Koppekumn K - 1,0
& - WKana, Mm%y 10
% T |- MUHUMATbHBIN pacxoa, g4min,
a5 3 0,1
gL M i
o8 |- 3 0,1
o ¥ |- YPOBEHb OTCeYKn, M*/4 ,
o<
I g |- MOCTOAHHAA BPEMeHM, C 20
C
& & |- cmeleHue Hynd, HC
O 5
a 2 |- AvHa kabens, m 2
< - KO3PPULMEHT Koppekumun K - 1,0
b - BHYTPEHHUI anameTp TpyObl, M 0,05
[a ]
%E S |- yron HaknoHa a,
%?-; & | - CMeLLeHne ocn akyCTUYECKOro
E 2 Z kaHana x, M
* - paccTtosiHue mexay M3rl, m 0,1575
& - BHYTPEHHUI anameTp TpyObl, M 0,05
[a ]
%E S |- yron HaknoHa a,
%E’ & | - CMeLLeHne ocn akyCTUYECKOro
a3 |xaHana x, m
N - paccTosiHue mexay Marl, m 0,1575
b - BHYTPEHHWI anameTp Tpybbl, M 0,05
o ®
%E S |- yron Haknoxa a,
%>3’ & | - CMeLLeHne ocn akyCTUYECKOro
C g; KaHana x, M
«® - paccTosiHue mexay Marl, m 0,1575
b - BHYTPEHHWI anameTp Tpyobl, M 0,05
o ®
g: 5| - yron HaknoHa a,
>
&g 5 & | - CMeLLeHne ocK aKyCTUYECKOro
C ;:_L: KaHana x, M
~ - paccTosiHne mexay Marl, m 0,1575
OTK OTK OTK
Mn Mn MM






