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Usrorosnena nmo Texaudeckoit goxymenrtamun ®I'VII « [ IUAM umMm. I1.M.Bapanosa» r.Mocksa,
3aBogckoit Homep UC-1-1{171'3-1.

HA3ZHAYEHUE " OBJIACTh IPUMEHEHMS

Cucrema namepurensHas UC-1-1{17T"3 crenna {1713 (manee - Cucrema) npeaHasHade-
Ha JUIs [IPOBEACHUS MCIBITAaHUI KOMIIOHEHTOB aBHALIMOHHBIX ABUraresiell Ha OTHECTOMKOCTH U
OTHEHEeNpOoHHUIaeMOCTh IIpH HcnbITaHuAX B OI'YII « IUAM um. I1.M.Bapanosa» r. Mockasa.

OIIMCAHHE

Cuctema nm3mepurensHas MUC-1-11171"3 crenna 1[171'3 (manee - CucremMa) mpeacTaBiseT
co00if MOIYJNBHYIO CHCTEMY, BKJIOYAIOINYIO JaTYMKH, KOHAMIHOHEPH CHTHAJIOB, aHAJIOrO-
uugpossie npeobpaszonarenn (ALI) u uudpoByro anmaparypy «BEpXHEro YPOBHs» (CIIEIHATIH-
3UpOBaHHBIE IUIAThl, KOMIBIOTEPH CO CIEIHATM3UPOBAHHEIM IIPOTPAMMHEIM OOECIIEYEHHEM,
MOHHTOPHI). CHCTeMa BKIIIOYAET B cebs:
- MOJIyJIb H3MEPEHHUS pacxola XXHUIKOCTeH — Boabl, Macna, Tomwmsa (MUPX);
- MOZYJIb H3MEPEHHS PacXo/a BO3AyXa B KaHAIAX
o6ayBa o6bexToB ucnbtanuit  (MHUPB);

- MOJIYJIb H3MEPEHHS JaBJICHUS Maclia, TOIUIUBa, Bo3ayxa (MUJL);

- MOJAyJIb U3MEPEHHUS TEMIIEPATYPHI INITAMEHHU IOPEJIKH, MacJia, TOIUIHBA,
BO3/yXa, pa3HOCTH TeMIeparyp BoAs! B kasiopumerpe (MUT);

- MOZyJb n3MepeHus BuOpauuu o0bekroB ucneitanui (MUB).

Monynn U3MEpeHHs UMEIOT pa3jiMdHOe 4YhCiIo m3MepuTelbHbIX kaHanoB (UK), npexgua-
3HAYEHHBIX I U3MepeHHs (GU3NUYECKUX BEHYHH, 00eCcIIeYMBaIOIHX UCIIBITAHHS KOMIIOHEHTOB
aBHAllMOHHBIX JIBUraTeneil Ha OrHECTOMKOCTh. MakcuManbHOe cyMMapHoe komadectBo UK mo
BCEM M3MEPUTEIHHBIM MOAYJISIM COCTaBIIACT 72.



Moayns MUPX conepxur crieayromue KOMIOHEHTBI:
4 Typ6UHHBIX npeobpa3oBaTens 06BbEMHOTO Pacxo/a KHAKOCTeH (BOMIBI, Maciia, TOILIHBA)
tumna TIIP;
-  HOpPMaJM3aTop CHrHanoB YactoTHOro cursaia ¢ TIIP tuna ME 402;
- moxyas MC 451;
- BepxHuii ypoBeHs cucteMsl (komnbsiotrep IPC ROBO 2000, 1O «Recorder» u
«CrpyT-Wp).
Hopmamizatop ME-402 npeo6pasyer yactoTHbiit curHan ¢ TIIP B curnan TTL-ypoBHA
C rajpBaHMYecKoi pa3Bs3koif no nutanuio. Moxyns MC-451 npeobpa3yer 4acToTy curHana ¢
TIIP B mu¢ppoBoii kox vacToTel. IlocienHuit Ha OCHOBaHHHM IpaJlyHpOBOYHON XapaKTEPUCTHKH
TIIP mpeobpasyercs Ha BepXHEM YPOBHE CHCTEMBI B IU(PPOBOi KOA HU3HUECKONH BETHIHHBI -
06BEMHOTO pacxoza KUIKOCTEH.
Monayns MUPB cocTouT U3 JByX KaHAJIOB, KOXKIBIA U3 KOTOPBIX COXEPXKHT CIEAYIOINHE
KOMITOHEHTBI:
- CTaHJIapTHOE Cy’Karollee yCTpoicTBo (auadparMa, HUIMHIPUYECKOE COILIO);
- natyuku auddepeHnuansHoro nasieHuit Bo3myxa tuna Candup 2211 (2 mrT. ¢ pas-
HeMU BI1 n3Mepenusi, BKIIIOYCHHBIE B IapajlIeiib);
- naT4uKy abcoMOTHOrO AaBieHUs Bo3ayxa tuna Candup 22/T1A (1mrt.);
- JaTYMKU TeMnepaTypsl Bo3ayxa Tuna TCM (1mr.);
- Moayym tTuna MC-114, MC-227RS;
- BepxHH# ypoBeHs cucteMsl (komnbiotep IPC ROBO 2000, ITO «Recorder» u
«Crpyt-Wp).
Moayne MUJ] conepXuT ciieayiolue KOMIOHEHTHI:
- JaTuuKy AasieHus tTuna Merpan, Candup, /1M,
- Moxyns Tana MC-114;
- BepXHHii ypoBeHb cucremsl (kommnbiotep IPC ROBO 2000, ITO «Recorder» u
«CrpyT-Wp).
Monayms MUT cocrout u3 3-x tunos UK:
- MK na 6a3e TepMmoaneKkTpuieckux npeobpasopareneii - TOII (Tepmomnap);
- UK na 6a3e TepmonpeobpazoBareneii conporusierus - TIIC (TepmomeTpoB
CONIPOTHBJICHHSA);
- UK pasnoctu Temneparyp Ha 6aze TIIC.
UK na 6a3e TOII (Tepmomnap) comeprxar:
- TepMoaneKTpoanble npeobpazosarenu (TOII) tuna TXA, THH;
- TEPMOXJIEKTPOIHLIE YAJIHHHUTEIbHbIE IPOBO/IA;
- HYJb-TEPMOCTAT;
- H3MepHTensHBIN Moxyns MC 227K1;
- BepxHHH ypoBeHb cucreMsl (komnbiotep IPC ROBO 2000, ITO «Recorder»,
«Crpyt-W»).
Ananorossle curHanbl ¢ TOII npeobpa3syroresa B Moayne MC 227K1 B 4acTOTHBIE CHTHA-
JBl, TEM CaMbIM OOecIieunBaeTCs rajbBaHMYECKas pa3Bi3Ka HU(POBON M aHAIOrOBOM vacTei
UK u nosenmnaercs noMexosammménHocts UK, a yacToTHBIe CHrHANIBI peoOpas3yroTcs B -
POBBIE KOMBI, KOTOPEIE HAa BEPXHEM ypoBHE CHCTEMEBI C HCIOJIE30BaHHEM I'PATyMPOBOUHEIX Xa-
PaKTEpHCTHK npeobpasyioTcs B mubpoBble KOABI GU3NYECKOM BETMUHHEI - TEMIIEPATYP «CTaH-
JapTHOTO» IUIAMEHH FOPENIKH.
UK Ha Gase tepmonpeobpasoBareneii conpotusnernus TII (TepMOMETPOB CONPOTHUBIIE-
HHs)) COZEpIKar:
- IUIAaTHHOBBIC H MeAHbIe TepMonpeobpasoBarenu conpotusierus - TIIC (HEL716 u
Ip.), BKIIOYEHHBIE 110 4-X IIPOBOJHOM CXeMe;
- Moayns MC227 RS;
BepXHHi ypoBeHb cHcTeMEI (kommbioTep IPC ROBO 2000, TIO «Recorder», Cipyr-W»).




Moxnyns MC227 RS o6ecneunBaet nutanne TIIC nOCTOAHHBIM TOKOM 2,4 MA, npeobpa-
3yeT aHaloroBbIi curHai (manenue Hanpsokenus) ¢ TIIC cravana B YaCTOTHBIN CHTHAJI, a 3aTEM
B 1udpoBoit ko, DToT mubpoBol KOA Ha OCHOBAHUH I'PATYHPOBOYHOH XapaKTEPHCTHKH UK
npeoGpasyeTcs Ha BEPXHEM YPOBHE CHCTEMBI B LU(POBOH KOX PH3MYECKOH BEMIHHEI - TEMIIC-
parypsl.

MK pa3sHOCTH TeMIIepaTyp BOJBI B K&JIOPUMETPE COCTOUT U3 CIICAYIOIMX KOMIIOHEHTOB!

- mByx miatnaoBex TIIC HEL 712 conporusnerneM 1000 OM, BKIIOYEHHBIX B MOCTO-

BYIO CXEMY;

- xonguuuonepa curana KC -1;

-  wMomynsi MC 114;

- BepxHero ypoBHsA cucTeMbl (xomnbiorepa IPC ROBO 2000, ITO «Recorder»,

«Cnpyt-Wp).

CHrHas ¢ BEIX0Ja MOCTOBOM CXEMBI, IIPONOPLHOHANBHEIH H3MEPACMOH PasHOCTH TEMIIe-
paTtyp, ycunusaercs Konauuuonepom cursana KC -1 u nanee noctynaer B Moxyins MC 114, roe
npeobpasyeTcs B COOTBETCTBYIOIHHE LHGPOBOH KOA.

[Mocnenuuit, ¢ HCIONB30BaHHEM rpamynpoBodHOM xapaxrepuctuku HK, npeobGpasyercs
Ha BepXHeM YpoBHE B HH(poBoif kox GpU3MIECKOH BEIMUMHEI - Pa3HOCTH TEMIESPaTyp.

Monyns u3Mepenus Bubpauuu o6bekToB HenbiTanunii MUB conepxur crienyromue

KOMIIOHEHTBI:

- 3-KOMIIOHEHTHEIH naTunk BuOpauuu Tuna AP2038P;

- MOAYJIb M3MEPEHHs, AHAIH3A U PETHCTPALMH JUHAMHYECKHX TapaMeTPOB

MIC- 300M.
Curnaisl ¢ gatuuka BuOpaunuu tuna AP2038P, npencrasisomero co6o# akcenepoMeTp

CO BCTPOEHHBIM IpeoGpa3oBaTeneM 3apsaia B HaPSLKCHHE, MOCTyNaroT Ha Bxoasl MIC- 300M,
rae npeobGpasyroTcs Ha OCHOBaHMH IpaXyHMPOBOYHBIX XapaKTEPHCTHK CHavajla B YCKODEHHE, a
3aTeM B BUGponmepeMelneHie 06beKTa HCIIBITaHMH, ¥ B 4YaCTOTY BUOpaIlyH.

OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTHKHU

Ne En. Iorpem-
Yucno Jnanazon
n./m. HaumenoBanne HK H3Mepe- HOCTbL H3Me-
HK H3MepeHHs
HHS peHns
Mooyab usmepenun pacxooa sxcuoxocmeti (MHPIK)
1 HK pacxoaa BOIBI 4epes Kajlo-
pHMeTp 1 m/c 0,03 -0,16 +1,5 %BIT*

2 HK pacxona Macna yepe3 Mac-
7106aK M XKMIKOCTH (TOIUIHBA 3 M/c 0,03- 1,6 +1,5 %BI1
WM Macia) uepe3 Tpy6onpoBos

Mooyab usmepenus pacxooa o3oyxa (MHPB)

3 | UK pacxona Bo3qyxa uepes ad>- )
POIHHAMHYECKHI KOpob 1 kr/c 0,5—-4,5 3,0 %HU3**

4 HK pacxona Bo3fyxa 4epes Lie-
JIEBOH KaHaJI

1 Kr/c 0,002 - 0.04 +3,0 %H3

Moodyav usmepenun oaenenun (MH/N)

5 IG/I;(K :aBJ'IeHPIﬂ BO3JyXa B MacJo- 2 «Ila 0-150 +1,5 %BII
6 HK craTH4ecKkoro AaBJICHUS
BO3AyXa B a3pOAMHAMHYECCKOM 5 xlla 0-150 +1,5 %BII
Kopobe
7 HK cTaTHueckoro naBjieHUA 5 klla 0-150 +1,5 %BII




BO3dYyXa B LICJICBOM KaHAJIC

8 HK cTaTH4ecKoro aaBjiCHHUA

BO3IyXa B OOBEKTE UCIIBITAHUIA 2 klla 0-5000 =1,5 %BII
(nnacTuHe)

9 HK napneHus xHIKOCTH (TOI-
NMBa WIK Macia) B Tpy6onpoBo- 2 klla 0 - 8000 +1,5 %BII
ae

Mooyns usmepenus memnepamypot (MHT)

10 | UK Temmeparypsl ILIaMEHH ro- 20 C 0 — 1200 +1,0 %BIT
peNKH

11 | UK pa3HOCTH TeMnepaTyphl Ha 1 oC 0—4 £0,15°C
KaJIOpHMETpE

12 | UK TemnepaTypsl BoAbl Ha BXO- 2 oC 5_25 £1,0°C

Jie B KAJIOPHMETP

13 | UK TemriepaTypbl XXHIKOCTH

(Macna wnH ToIuIMBa) B Tpy6o- 6 °C 90-175 +2,0°C
HpoBofie

14 | UK Temneparypsl BO34yXa B a3-
POAHHAMHYECKOM KOpobe H Ilie- 10 °C 0-30 +1,0°C

JICBOM KaHaJIC

Moodyns usmepenun amnaumyosi eubpayuu (MHB)

15 | UK BubponepeMelneHus mia- 2 MM 0,3...0,5 +20 %BI1
ctuH Ha yacrore 50 'y

16 | UK BubGpomnepeMeieHuis ULUTaH- 2 MM 1,2...2,0 +20 %BI1
roB Ha yactote 33 I'y

17 | UK gactoTsl BuGponepeMelle- 2 I'n 40...60 +0,3 %BII
HMS [UTACTHH

18 | UK yacrors! BuOGponepemele- 2 I'u 25...45 +0,3 %BII

HHA LIJIAHTOB

*)BII- BepxHHii Ipe/ie] H3MEPEHH
**)13 — u3MepeHHOE 3HAUCHHE

Juanason pabounx TeMIepaTyp, “C....ccvvvviiiiiiiiiiiiiiiiiiiiiiiiineen oT wmoc 5 1o mwnoc 40

ITapamMeTphl 3JIEKTPUYECKOTO MUTAHHS:

- HaIPKEHHE, B.......ccooiiiiiiiiiiiiiiii e, ot 127 no 242
IR F:Tog 1o g v: T 1 | O PP O ot 49 go 51
- moTpebiseMas MOIMHOCTD, KBT.......oocooiiiiiiiiiiiii e 0,7

I'aGapuTHEBIe pasMepsl (IIMPHHA, [UTMHA, BEICOTA), MM:

B 1 1 o Ot 110x40x20
= MHEPB .o 110x40x20
T 1 11 110x40x20
S ¥ 1 1 110x40x20
c U MHEB...c 300x500x250
I'aGapuTHEIi pa3smep mkada (IIMpHHA, JUTHHA, BEICOTA) , MM
15 02,43 1517 084 10): 190002 (157 1S P 600x300x400
BeposTHOCTh 6€30TKa3HOM paboThI 32 1000 9 ....c.vviviniiiiiiii 0,92.



3HAK YTBEPXIEHHS TUIIA

3HaK yTBEpXKACHH: THIA HAHOCHTCA Ha 3KCILTyaTaloOHHYIO JOKYMCHTAIIMIO tunorpad-
CKHM CIIOCOOOM.

KOMILJIEKTHOCTbD
Ne Koan- IIpume-
HaumeHoBaHHE
n/n 9ecTBO JyaHHE
1 [IpeoGpa3oBarey TEPMOIIICKTPHICCKHIE TXA, THH tun K, N, 20
KJI. lonycKa 2
2 Typ6unnsii npeo6pa3zoBarenb pacxona TIIP-7-1-1 2
3 | Typbunsusli npeobpasopareib pacxona TIIP-10-1-1 1
4 Typ6uHHBI1 npeobpa3oBaTenb pacxoia TIIP-12-1-1 1
5 KommiekT TepMonpeobpasoBareieil CONpOTHBICHAA 5
(HEL716, TCM 10-88-50M/C 121 R=100 Om)
6 ITnaTHHOBKIH TepMONIPeoOpa3oBaTeb CONPOTHBICHHSA 2
HEL712 R=1000 Om
7 Monyns MC227 K1 1
8 Hopmanuzarop curHanos ME 402 1
9 Monyms MC 451 1
10 | Moayns MC227 RS 1
11 Konnumuonep cursana KC-1 1
12 | Moayns MC-114 1
13 | Ipomenmrennsiii komubiotep IPC ROBO 2000 1
14 | Moxyns MIC-300M 1
15 | 3-kommoHeHTHBIH BuGponpeobpasoparens AP2038P 1
16 | CranmaptHoe cyxawomee ycrpoiicTBo (CY Nel) Ha muana3on 1
pacxoza (0,5...4,5) xr/c)
17 | CranmaptHOe cyxatomee ycrpoictso (CY Ne2) Ha quana3on 1
pacxozna (2...40)* 10”2 kr/c
18 | KOMIUIEKT JaTYMKOB UIsl H3MEPEHHUs AaBlICHHH, TIEpPenazioB 2
nasneHuii 1 Temneparypsl Ha CY NeNel, 2:
- Candwup 22 [JA ¢ BIIH...... 630 xITa (CY Nel);
- Can¢mup 22 I c BIIHX...... 10xI1a, 100xIIa (CY Nel);
- Cangmup 22 JIA ¢ BIIHL...... 500 kIla (CY Ne2);
- Candwup 22 I c BIINU...... 0,63kI1a, 10xITa (CY Ne2);
R [ 6).Y P (CY NeNel,2);
19 | Jarunxu nasnenns tuna Merpan100, Cangup22, IJIM 23
20 | Meroauxa nosepku MIT IC-1-1117T°3 1 3K3.

IIOBEPKA

Tlosepka cucremsl u3MeputenbHoi UC-1-11171'3 crenna I{17I'3 npoBoAUTCS B COOTBET-
creun ¢ poxymentom MII MC-1-II17T3 «CucreMa H3MEpHTEIbHAA HUC-1-1117T'3 ctenna
1117I'3.MeToanka noBepK®», yTBepxaeHHbIM OI'VII «LITUAM nm. I1. W. Bapanosa» 12 HOAGps
2007 r. ¥ BXOJAIIMM B KOMILJIEKT ITOCTABKH.

MexmoBepouHbIi HHTEpBAN — 1 TOx.




OcHoBHBIE CpeacTBa NOBEPKH

HauMmeHnoBanue
MOJYJISt

HanMmeHOBaHME U THII OCHOBHOT'O HJTH BCIIOMOTaTEIbHOIO CPEICTBA MOBEPKH,
0603HaYeHHe HOPMATHBHOTO JOKYMEHTa, PErJIaMEHTHPYIOLIEr0 TEXHHIECKHE
TpeGoBaHHs ¥ (M) METPOJIOTHYECKHE U OCHOBHBIC TEXHHYECKHE
XapaKTEPUCTHKH CPEICTB MOBEPKH

MUPX

1. Teneparop curnanos tuna 1'3-110,
- OCHOBHAS MOTPEIIHOCTD ....ovvunnsns +3-107
2. TpyGomnopiseBas ycraHoBka TITY-1
- OCHOBHAS MOTPELIHOCT, %0 ............. +0,15
3. Yacroromep — xpoHomeTp @ 5041,
- aGCOIIOTHAA IOrPEITHOCTh H3MEPEHUS BPEMEHH
At =%0,001 c.

MUIPB

1. Marasun conpotuBnenuii P 4831

- KJTACC TOUHOCTH . c.vueerrrranneeerrennns 0,02
2. MHoroauana3onHsii kanuoparop nasnenus DPI 515,
IMarnazoH 3aAaBaeMbIX AaBjienuit (2,5...7000) xI1a,
ocHoBHas morpemHocTsb £ 0,008 % ot BIL
3. Tepmocrar Mmopenu 798M

- rpagieHT TeMnepatyp, °C..........o.oeenie 0,0025
4. DTaJOHHBIH IJIATUHOBHIA TEPMOMETD CONPOTHBIICHHUS
[ITCB-4-2, KJIaCC JOMYCKA. .. uvuueeneinanennss A

MU

Kamu6patop nasnenust DPI 615 ¢ BII usmepennit 2 Mlla ¢ BHenHAME
JaTyuKaMu JasieHus upMsl «Drucky,

JManasoH 3anasaeMbix Aasienuit (0...20) Mlla,

ocHoBHas norpemHocTs £ 0,025 % ot BII;

Bremnne npeo6pa3oBareny JaBjieHHs ¢ AHana3oHaMu u3Mmepenus, klla
-7...+7; -35...+35; -100...+100; -100...+1000; 0...7000; 0...20000.

MUT

1. Kommnaparop Hanpspkerus P3003
- qManasoH, MB..................... (0...100) MB
- OCHOBHAs IOrpeIHoCTh, MKB. ....£(5U+0,04)
U — HOMHHQJIBHOE 3HAYCHHUE HAIIPSHKEHUS B
BOJIBTaX
2. Tepmocrar monenu 798M (2 mr.)
3. DTaIOHHBIH [UIATHHOBEIHA TepMoMeTp conpotuBieHus [ITCB-4-2 (2 mr),
norpemHocTs He 6onee 0,02°C
4. Moct o6pasuossrit M0-62 (2 mr.)

MUMB

1.I'eneparop cursanos tuna [3-110,

- rexunueckue ycnosus EX. 265.036 TVY.

- OCHOBHAS MTOTPEIIHOCTD ...vvvvennsns +3-107
2. MynstumeTp Agilent 34410A, morpemnocts u3mepenus (0,01...1,0)%,
nuana3oH yactot (3 ...300000) I'n;
3. Bubpoctenn Tunia OBY-CY, nuanaszon Bubponepemermnenui (2* 10%...2%10°
3) M, gactoTa (30...1000) I'u, morpemsocts +5%




HOPMATHBHEIE M TEXHHYECKHE JOKYMEHTHI
Texuuueckas nokymenrtaus OI'VII «TUAM um. I1.H.bapanosay. :

3AKIIOYEHHE

Tun cucrems! usmepurensuoit MC-1-1{171'3 crenna L1713 yTBepKA€H C TEXHUYECKHU-
MM M METPOJIOTHHE€CKUMH XapaKTEPHCTUKAMM, NMPUBEACHHBIMU B HACTOAIIEM ONHCAHHMH THNA,
METPOJIOTHYECKH 0OECIIeUeH MPH BHIITYCKE U3 MPOM3BOACTBA M B OKCILTYaTaLHH.

N3TrOTOBHUTED: ®I'VII «<ITUAM um. ILH. Bapanosa», 111116 r. Mocksa,
yJi. ABUaMOTOpHas, 2

I'naBHbII MeTpOJIOT

OI'VII « L TUAM um. I1.U. Bapanosa» b.U. Munees
3aMecTUTEb TIaBHOIO METPOJIOTa //L 7
OI'VII «<ITUAM um. I1U. Bapanosa» A.JL CraBuuxuit




