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Hacrosimee pykoBoACTBO N0 9KCINTyaTaluy IpeJHa3HaueHO JUIsl M3yYeHUs NpHHIHIA pado-
THI ¥ 00€CIIeYeHHsI IPaBUILHON SKCIUTyaTalluy MOy Jisi nHTepdelicHoro nmoxapaoro « MUID».

1 OIMCAHHME U PABOTA U3JEJIUSL

1.1 Ha3znaueHnue uzjesus

1.1.1 Monyns unrepdeiicusiii noxapusiii «MUID» (nanee moxymns, MUII) BemmonnseT GpyHK-
Uy npudopa MPUEMHO-KOHTPOIBHOTO MOXKApPHOTO M IIPEAHA3HAYEH Ui KOHTPOJIS COCTOSHUS
u3Bemarens noxapuoro yuHeiHoro UI1104 «I'panar-trepmoxabensy cepun GTSW (a Takke aHa-
noroB tunia PHSC (Protectowire Inc.), Proline TH u T.11.) mo Bceld ero AyMHE U BBIIAYM JUCKPET-
HBIX ¥ IIU(POBBIX CUTHAIOB O €T0 COCTOSHUY BO BHEIIHHE IICIIH.

O0nacTh NPUMEHEHUS - CUCTEMBI IIO)KapHOH CHIHAIU3AUHM ¥ aBTOMAaTHYECKOTO MOXKapoTy-
IIeHUs] 0OBEKTOB (B TOM YHCIIE B3PHIBOOIACHBIX) C MPUMEHEHHEM TepMoKalelsl B KayecTBe MO-
JKapHOTO N3BELIATEIIsL.

1.1.2 Moayne umeeT BapuaHTHl UCHOJHEHMS, OTIMYAIOUINXCS KOJIMYECTBOM HUICH(OB CHT-
nHanu3anuu (panee LIC) (uHuit Tepmokadens), HATMYMEM WHIUKAIMK PACCTOSHUS O MECTa Cpa-
GaTpIBaHUS TepMoKadens, uckpobesonacHbM ucnonaenneM LIC, a Takke KOHCTPYKTUBHBIM HC-
MOJTHEHUEM KOPITyCca U CTEeTeHbo 3auuThl ero o6omouku [P mo TOCT 14254.

BapunanTs! ucnionnenust Moy npuBeens! B Tabmune 1.1 («+» wim «—» 0003HaYeHO HaH-
YHUE WIN OTCYTCTBUE (QYHKIIUH).

Tab6numa 1.1

Ungukamus
Hckpobe3o-

HaumenoBanue O06o3HaueHue Kos-Bo nacoctp | PACCTOAHMA Hcnonnenne

HIC 1IC U HaJIM4ue kopmyca, IP

RS485

MMUII-2-Ex CIIP.425521.007 2 + - Hacrennoe IP65
MMUII-1-Ex CIIP.425521.007-01 1 + - Hacrennoe IP65
MMUII-2 CIIP.425521.007-02 2 - - HacteHHoe [P65
MMUII-1 CIIP.425521.007-03 1 - - HacteHHoe [P65
MMUII-2U-Ex | CIIP.425521.007-04 2 + + Hacrennoe P65
MUII-11-Ex |CIIP.425521.007-05 1 + + Hacrennoe P65
MUII-2H CIIP.425521.007-06 2 - + HactenHnoe IP65
MUII-11 CIIP.425521.007-07 1 - + HacteHHoe IP65
MMII-1-Ex-Din| CITP.425521.007-08 1 + - ua DIN-peiiky P20
MMUII-1-Din CIIP.425521.007-09 1 - Ha DIN-peiiky 1P20
MMUII-3-Ex CIIP.425521.007-10 3 + - HacteHHoe [P65
MMUII-3 CIIP.425521.007-11 3 - - HacteHHoe [P65
MUII-3U-Ex |CIIP.425521.007-12 3 + Hacrennoe P65
MMUII-3U CIIP.425521.007-13 3 - + Hacrennoe 1P65

CHMBOJIBI B yCJIOBHOM HaUMEHOBAaHUM MOJyJel 0003HAYar0T:

«1», «2» mmn «3» — komuyectBo LIC; «M» — Hammume B MOIyJe HHIUKAUK PACCTOSHUS 10 MEC-
Ta cpabatsiBanus; «Ex» — uckpobesonacHoe ucnonHenue; «Din» — KOHCTPYKTHBHOE MCIONHE-
Hue Ha 35mM DIN-peiiky.

1.1.3 Mogymu MUII-(1,2,3)-Ex, MUTII-(1,2,3)U-Ex, MUII-1-Ex-Din ¢ BXoaHBIMH HUCKpOOe-
30IIaCHBIMH DJICKTPUYECKUMH LEISIMH YPOBHS «ia» moarpynnsl IIC oTHOCSTCS K CBSI3aHHOMY
anektpoobopynoBanuo (o 'OCT 30852.10), umerorT MapkupoBKy B3pbiBo3amuThl «[Exia]lICy,
cootercTByIOT TpeboBanusiv 'OCT 30852.0, TOCT 30852.10 u npeaHa3HaueHbI ISl yCTAHOBKH
BHE B3PbIBOOIIACHBIX 30H nomemex—mﬁ 1 HAPYKHBIX YCTaHOBOK.

1.1.4 Monynu, moHTHpyemble Ha DIN-peliky, npenHa3HadeHb! U1 YCTAHOBKH B IepMETHY-
HBIH mKad (CTOMKY).
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1.1.5 Moaynu npefHa3HaueHBI A1 SKCIUTYaTaI[UU [IPY TEMIIEpaType OKPY Karomieil cpesib:
MMHII-(1,2,3)(-Ex), MUII-1(-Ex)-Din - ot Munyc 40°C no miroc 55°C,
MMHII-(1,2,3)U(-Ex) - oT MuHyc 25°C 1o miroc 55°C,
U OTHOCHUTEIIFHON BIAXKHOCTH Bo3ayXa 10 93% mpu temneparype +40°C.

1.2 OcHoBHbIE TEXHHYECKHE TaHHbIE U XapPAKTEPUCTHKH

1.2.1 UndopmanuonHast eMKOCTh (KoiandecTBo KoHTposupyembix LIC) — 1, 2 i 3.
1.2.2 InpopmaTUBHOCTH (KOJIMUECTBO IPUHUMAEMBIX BUIOB U3BELICHHN) — 3.

1.2.3 ITapametpsl uckpobe3onacHsIX dnekTpuueckux nemneit (mo F'OCT 30852.10):

MMUII-2-Ex,
MMUII-1-Ex, | MUII-2U-Ex, | MUII-3 MMUII-31
MMUII-1-Ex- | MUII-11-Ex -Ex -Ex
Din

- Makc. BeIxogHoe Hanpspkenue Uo, B 8,8 13,0 8,8 13,0

- MaKcC. BBIXOJIHOM TOK lo, MA 27 45 41 66

- MaKc. cyMMapHasi BHEIIHss eMKocTh Co, MK®D 5,5 1,0 5,5 1,0

- MaKc. CyMMapHasi BHEIIHs HHAYKTUBHOCTh Lo, MI'H 45 14 18 8

1.2.4 MakcuManibHast JJTHHA TePMOKaOeis, MOAKIYaeMOro K kaxaomy Bxoay 1IC:
Ui MOIyJck 0e3 WHAMKAIMM OINPEICIsICTCS CYMMAapHBIM COTMPOTHBICHUEM KM TEPMOKaOEIs
(1e 6omee 2,5 kKOM ) u cocTaBseT:

- He Oonee 3000 meTpos a1t Tepmokadens TunoB GTSW umu PHSC;

- He 6onee 10000 meTpoB it TepMokabens Tumna Proline TH;
TS MOAyJieit ¢ muauKanuei — He 6oee 2000 MeTpOB /1 BCEX TUIIOB TEPMOKAOEIIA.

1.2.5 Moaynu obecrieunBaroT st Kaxaoro [IIC KOHTpOIb BETHMYHHBI €T0 COMPOTHBICHUS H
BBIJIa4y CUTHAITU3AIMN B COOTBETCTBHU C Tabmuuei 1.2.

Tabnanuma 1.2

Comnporusnenue 1IC mis moxyneit THIIOB

PexXUM CHUTHAIM3AIMH MMUII-(1,2,3)(-Ex), MMUII-(1,2,3)A(-Ex)
MMUII-1(-Ex)-Din 0e3 TepMOKOMIIEHCALUH

HEUCIIPABHOCTD meHee Rop nimm Gonee 12 kOm Mmenee Rnp mimm Gonee 12 kOm

HOPMA

. ot 3,0 kO™ ... 10 10 kOM or 2,1 kO™ ... 10 10 kOm
(IeXKypHBIN PEKUM)

TPEBOT'A ot (Rop+R3am) ... 10 2,9 kOm ot (Rop+R3am) ... 10 2,0 kOm

34€Ch:

Rup — cymmapHOe CONPOTHBIICHUE TTOBOSIIINX IPOBOJOB (0T MOIYJIS IO TepPMOKaOes);

R3am — 1010 THUTENIBHOE 3aIUTHOE COMPOTHUBIICHHE (YCTaHABINBAEMOE B TOUKE COCITMHEHUS TTOABO/IS-
LIMX IPOBOJOB M TEPMOKAOEIIs).

1.2.6 Monynu ¢ uHAUKANMeii paccTosiHUS 10 MecTa cpabareiBanns MUII-(1,2,3)U(-Ex) 00-
nagaT QyHKIUEH TepMOKOMIEHCAIMH N3MEHEHHUS COIPOTHUBIICHUS KU TePMOKabes, 4To 11o-
3BOJISIET ITOBBICUTH TOYHOCTH OIIPEICNICHUs] MeCTa cpabaThIBaHMs PY 3HAYUTEIBHBIX KOJICOaHUIX
TeMIIepaTyphbl OKpY XKaloIled cpeibl TepMokadens. TepMoKoMIeH Caysl OCYIIEeCTBIIETCS 3a CUET
IMOCTOSIHHOI'O OTCJIC)KUBaHUA MU KOMIICHCALIMU MCIVICHHO-MEHIOUINUXCA TEMIIEPATYPHBIX ):(eBl/IaLlI/Iﬁ
CONpOTUBIIEHUS TepMoKadens B pexrume HOPMA.

[Ipu HEoOxoanMOCTH, (PYHKIHS TEPMOKOMIICHCAIIMHA MOXKET OBITh OTKJII0OYEHA — cM. 1I. 2.4.5.

1.2.7 Monmymu ¢ nnankanueii MUII-(1,2,3)A(-Ex) npu padote ¢ GpyHKIHEH TEPMOKOMIIEH-

cauu obecreunBaroT st Kaxaoro [IIC KOHTPOITb BEUYHHBI €70 COMPOTUBIICHUS U BBIIAYY CHI-
HaJIM3alMK B COOTBETCTBUU ¢ Tabauiei 1.3.
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Tabnuma 1.3
PexxuMm curnanmzanuu Comnporusnenune [11C
meree (Rmp+R3am+Rok)
nmn 6onee 3 kOMm

HEWCITIPABHOCTD (TecT npu BKIFOUSHHN)

HENCIIPABHOCTD (u3 pexuma HOPMA) MmeHee Rmp minu 6onee 3 kOm

HOPMA (nexypHbIi pexxum) ot (Rop+R3am+Rok)+Rka6 ... 10 3 kOm
CKa4K000pa3HOEe YMEHBLICHUE Ha BEIHYUHY

TPEBOT'A 6onee uem Rok B 1nanasoHe

ot (Rop+R3am) ... 10 3,0 kxOm

3nech: Rmp, R3amy — cm. Tabmn.1.2

RoK — okOHEUHOE CONIPOTHUBJICHUE mneﬁqoa, HOI[KH}O‘IéHHOe B KOHIIC TepMOKaGCHﬂ;

RKaﬁ* — BEJIMYMHA CONIPOTUBIICHUS TepMOKa6eJ’[ﬂ, 3aBUCAIIAA KaK OT €ro JJIMHBI, TaK U OT or(py)lcaromeﬁ
TeMIepaTypsbl.

1.2.8 MakcuManbHOE JONMYyCTUMOE CYMMAapHOE CONPOTUBICHHE IOJBOJSIIMX IPOBOIOB
(Rup) cocrasnser 220 OM. MUHHMaNbHO AOIYCTHUMOE COIPOTUBIICHHE YTEUKU MEXIy IPOBOAA-
MU nuieiida - ne MmeHee SOKOM.

PexomeHnyeMple TUITBI 1 HOMUHAJIBI PE3UCTOPOB:

Rzanr : C2-33H -0,25 - 330M...560M £5%;
Rok : C2-33H-0,25 - 3,3kOM...6,8kOM £5% - 11 Momyieit 6e3 MHHIUKAIUH;

C2-29B -0,25 - 3010Mm...332 Om £1% - st mojysel ¢ mHANMKanue ¢ QyHKiumei Tep-
MOKOMIICHCAIIMN (M3 KOMIUIEKTa ITOCTABKH).

KoHkpeTHble 3HaY€HHSI CONPOTUBIICHHS IMOJABOAAIIMX NpoBoaoB (Rmp), 3ammTHOro U oKo-
HeuHoro cornpotusieHust (R3am, Rok) BBIUUCIAIOTCS U 3aIIOMHUHAIOTCS MOJYJIEM B pEXHUME Ka-
JIMOPOBKH.

Bxon B pexxum u mponeaypa KamuOpOBKH OCYIIECTBISIFOTCS P MOMOIIY KHonkH SB1 ¢ ma-
Henmu Monynis (eMm. . 2.4.2 —2.4.4).

1.2.9 Monayns umeet agpecHsie (o kaxaomy I1IC) ranpBaHndecku pas3jieieHHbIC pelieiHbIe
BbIX0ibl HOPMA u TPEBOI'A nns nepenaun BO BHEIIHHE LEH COOTBETCTBYIOIINX M3BEILCHUN.
BbIXoapl SBISAIOTCS NEPEKIIOYAIOMIMMHE (MMEIOTCS HOpMaibHO-3aMKHyTas (H3) m HOpMansHO-
pasomkHuyTas (HP) rpynma) Tuna «cyxoil KOHTaKkT».

ITepenaya U3BEIICHHI OCYLIECTBISIETCS ITyTEM IIEPEKIIOUCHHUS COOTBETCTBYIOIIUX IPYIII BbI-
XOJHBIX KOHTAKTOB.

1.2.10 BrixoaHbIe TapaMeTpbl MOAYJIS:
MaKCHMAaJIbHBIC HalPsHKEHUE / TOK, KOMMYTHPYEMbIC BEIXOJHBIMH KOHTakTaMu — 48 B/ 0,2 A.
1.2.11 B 3aBUCHMOCTH OT BapHaHTa MCIOIHEHHS, MOYJIb 00SCIICUNBACT CIICAYIOIIYIO CUTHA-
nH3anuio coctosHus kaxgoro HIC:
1) Mogynu MHUII-(1,2,3)(-Ex), MUII-1(-Ex)(-Din) — B coorBeTcTBHU ¢ Tabnunei 1.4.
Tabnuna 1.4

CaeroBas Peneiinast

Bun HOPMA TPEBOT' A HEVCIIP 3 Pene Pene
memenns | (1,2.3) (1.2.3) CIIP. | 3ByKoBas |y akrer| HOPMA | TPEBOTA

(3emenslit) | (KpacHBIH) (xenTsi) (1,2,3) (1,2,3)

CBETUT HP-12 3AM. PA3.

HOPMA HEIEpHIBHO BBIKIIOYEH | BBIKIIOHEH | OTCYTCTBYET 32 PA3. 3AM.

HECIIP BBIKJIIOYEH | BBIKIIOYEH CBETUT HernpepbIBHAS HP-1,2 PA3. PA3.

' nenpepoisio | TCPEP H3-3.2 3AM. 3AM.

CBETUT npepsiBucras [HP - 1,2 PA3. 3AM.

TPEBOT'A BBIKIIIOUEH HeTIPEpLIBHO BBIKIIIOUEH T H3-32 3AM. PA3.
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2) Monymu ¢ uamukanued MUII-(1,2,3)A(-Ex):

Cocrostane xaxoro IIC momynst otobpaxaercs Ha XK-uHIuKaTOpe TEKCTOBBIM CIIOCOOOM.
WHTerpansHoe COCTOSIHUE MOIYJISI OTOOPaKAeTCsl ¢ MOMOIIBIO 00OOMIEHHBIX CBETOAMOAHBIX MH-
nmukatopoB HOPMA, TPEBOI'A, HEUCIIPABHOCTbD. Anroputm 060011EHHON CBETO-3BYKOBOH
U peNIeiHON CUrHaIM3aluKl COOTBETCTBYeT Tabuule 1.4.

Ilpumeuanue. B Moaynax ¢ WHAMKAIMEH paCcCTOSHUS, TaKTHKa PabOTHl pelIeHHOro BBIXOAA
HOPMA B pexxume TPEBOI'A moxeT ObITh U3MEHEHA B COOTBETCTBUH ¢ Tabmuner 1.5. Pexxum
paboter peneitnoro Beixoga HOPMA B pexxume TPEBOI'A MokeT OBITh YCTaHOBJICH MO UHTEP-
¢eiicy RS485 (cm. 1. 1.2.14 u «Onucanue nmpoTokoiia 0OMeHa IO HHTEPQEHCy..»).

TaGununa 1.5

B Peneiinas
1/13361111431-11/151 KoHTaKTHI TAKTHKA 1* TAKTHUKA 2
Pene HOPMA (1,2,3) Pene HOPMA (1,2,3)
HP-1.2 PA3. 3AM.
TPEBOT'A H3 3.2 SAM s

* - 3aBOJICKAs yCTaHOBKA

1.2.12 3BykoBas curHanusanus Monyist uMeeT npuopureT no Belgaue: TPEBOI'A, HEUC-
[NPABHOCTD - B nopsiake BaXXHOCTH.

@OyHKIHS 3ByKOBOH CHUTHATM3ALHN MOXKET OBITh OTKITIOUEHA CHATHEM MEPEMBIUKH AKaMIIepa
J1 (wmm nepeximoueHuem aBuxkka Nel B monoxenue OFF s DIN ucnonHeHus). 9T0 MOXET
OBITH HEOOXOIMMO IPH PabOTe MOYJIS B KAUECTBE MPOMEKYTOUHOTO YCTPOICTBA.

1.2.13 Moaymu ¢ nugukarmeit MUII-(1,2,3)U(-Ex) B pesxxume TPEBOI'A LIIC oro6paxator
Ha XXK-unaukaTope paccTosHEE B METpax OT Havyajia TepMOKaOelIs 10 TOUKH cpabaThIBaHUsL.

Juana3on otoopakaeMbix pacctosiauii  0...2000 m.

A0COJIIOTHASI NOrPelIHOCTh H3MepPeHMs] PACCTOAHHUs (NIPU YCIOBUU CTaOMJIBHOCTH IIO
JUTHHE KaOelsl BENUYUHBI MOTOHHOTO CONPOTHUBICHUS M BKIIOYEHHOW TEPMOKOMIICHCALUH IIPU
3HAYUTENILHBIX KOJIEOAHUSIX OKPY KAIOIEH TeMIIepaTyphl) COCTaBIISIET:

+1 m - i Tepmokaderns Turmo GTSW u PHSC;

+3 M - Ui Tepmokabens Tumna Proline TH.

1.2.14 Moxymn MUII-(1,2,3)A(-Ex) ocHarueHsl nHTEpHEHCOM C IEKTPUIECKHUMH HapaMeT-
pamu, coorBercTByIomuMH crienudukanny EIA RS-485.

Ipu nomouwm unTepdeiica MOAYIb MOXKET B3aUMOJCHCTBOBATh C JPYTMMH KOMIIOHEHTaMU
CHCTEMbI IOXKapOTYLICHHUS M aBTOMAaTHYECKUMHM CHUCTEMaMU YIIPABJICHUS TEXHOJOIMYECKUMHU
nponeccamu (ACYTII), pa3BEpHYTEHIMH Ha OOBEKTE, a TAKXKE C MEPCOHAIBHBIM KOMIBIOTEPOM
(mpu Hanmuuuu npeodpazosarens naTepdeiica RS-485/RS-232 mmu RS-485/USB).

Oobwmen mo uHTEpdeiicy ocymectsisiercs no mporokoary MODBUS (RTU). Onucanue cuc-
TeMbI KOMaH/ IIPOTOKOJIA MIPEICTABICHO Ha caiiTe www.specpribor.ru. TaM ke MOXXeT OBITh CKa-
YaHa CepBHCHAs MIPOTrpaMMa ISl KOHGUTYPAIIIH MO JIS.

1.2.15 Monayns obGecrieynBaeT BO3MOKHOCTh IPOrPAMMHPOBAHMS TAKTHKU 3aIIOMUHAHUS W3-
BELICHUS O TPEBOre:

C BAIIOMHUHAHMEM (nipy 06Hapy»XeHHU CHTHAJIA TPEBOTH MOJYJIb 3alIOMHHAET ITO CO-
CTOSHME U HE MEPEXOAUT B APYyTHe PeKUMBI, fake npu BoccTaHosiaeHud 11IC B HopMy) - ucrnosib-
3yercst Ipu paboTe MOAYJIst KaK aBTOHOMHOTO ITPUEMHO-KOHTPOIBHOTO Ipruoopa.

BE3 3AIIOMUMHAHMUSI (pu 0oOHapyXEeHUH CHTHaja TPEBOT'H MOAYJIb HE 3alIOMHUHAET 3TO
COCTOSIHHE U IPOAODKaeT oTciexusars coctosiaue 11IC) - ucnons3yercs mpu  pabore MOIyIs B
Ka4eCcTBE MMPOMEKYTOTHOTO YCTPOHCTBA, TTOAKITIOYEHHOTO K IPUEMHOMY ITpUOOpY.

Bri6op Taktukn BE3 3ATIOMWHAHUS npon3BoauTes py yCTaHOBKE IIEPEMBIUKH JKAM-
nepa J2 (wm nepexiroucHreM aBukKa Ne2 B nonoxxerne ON st DIN ucnionnenus). [lpu cHs-
THH JoKamriepa (wim nepekmodeHnu apwxka Ne2 B OFF) tpeBora Oyaer 3anoMHHaThCS.

BHUMAHMUE! VYcraHoBka W 3allOMHHAHUE TAKTUKW MPOU3BOAMTCS B MOMEHT IMOJA4d Ha
MOJIyJIb TUTAIONIETO HANIPSKECHHS.
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1.2.16 Mopynb obecrieunBaeT Ipy IPOBEICHUH Iy CKO-HAJIAJOYHBIX padoT :
- cOpOC 3BYKOBOM CHTHAIM3ALMH - KPaTKOBPEMEHHBIM Ha)kKaTHEM Ha KHONKY SB1;
- cOpOC TPEBOXKHBIX M3BCIICHUH - KPaTKOBPEMEHHBIM Ha)kaTHeM Ha KHonKy SB1 npu orcyTcTBHI
3BYKOBOH CHUTHAJIU3AIUH;
- TECT CBETO3BYKOBO CHUTHAlM3allMM - IPOrpaMMa TecTa 3aIlyCKaeTCsl OIHOBPEMEHHO cO cOpo-
COM TPEBOXKHBIX M3BEIIEHNUI, a TaKxkKe KaykKAbIH pa3 MpH Mojaue MUTAaHUS HAa MOMYJIb;
- kanmuOpoBky LIC (cm. m.om. 2.4.2 —2.4.4).

1.2.17 DnexTponuTaHue MOLYJIS OCYIIECTBISIETCS OT HCTOYHUKOB IMUTAHHS MOCTOSTHHOTO TO-
Ka ¢ HOMUHAJIGHBIM BBIXOJHBIM HampspkeHueM 12 mn 24B.

Jlnamna3oH pabounx HaIpsDKEHUH Ha BXoJax nuranus moxyisi: or 9,0 B no 30,0 B.

1.2.18 Moxynb OCyIIECTBIISIET KOHTPOJIb HAPSDKEHUsI 000MX MCTOYHHMKOB ITUTAHMS U CBETO-
BYIO CUTHAJIM3ALUIO UX UCIPAaBHOCTHU:

1) s MUTI-(1,2,3)(-Ex), MUTII-1(-Ex)(-Din) — B cooTBeTcTBUHM C Tabmuweii 1.6

Tabnuma 1.6

WNupukarop «ITMTAHUE» | Uunukarop « HEUCIIP.»
CocCTosIHIE HCTOYHUKOB . .
(3eJ1eHbli) (>xenThlit)
HanpspxeHne nmuTaHus 000MX HCTOUHHKOB CBETHT Henpephisio BBLIKJTIOYEH
MUTaHUs B HOpMeE
CHMXeHO (OTCYTCTBYET) HalpsKEHHE MWTAET — 1T CBETHT senpepumio
[TUTAHHUS 0JHOT0 U3 HCTOYHHKOB
CHIKEHO (OTCYTCTBYET) HAalPSHKEHNE BBIKJTIOUYEH CBETHT Henpepsiso
IIMTaHHs 000X HCTOYHHKOB

2) nns MUII-(1,2,3)U(-Ex): cocTosiHME Ka)KAOTO HCTOYHUKA MUTAHUS MOIYJISl OTOOpaXkaeTcs
Ha JKK-uHIMKaTope TEKCTOBBIM CIOCOO0OM. JIONMONHUTEIRHO HHAMIUPYIOTCS TEKYIIUE HAIpsHKe-
HUS Ha BXOJaX NMHUTaHWs MOIyJs. IIpy BOSHMKHOBEHHH HEHCIPABHOCTHU IO JIFOOOMY H3 BXOIOB
MUTaHusg MOAYJS BhIIa€rcs cBeroBoe m3Benienue Ha uHauvkarop «HEUCIIP.» B cooTBeTcTBUU C
Tabaunei 1.6.

Taxoke, Py BO3HUKHOBEHHH HEHUCIIPABHOCTH IO JHOOOMY M3 BXOJOB MHUTaHHs MOIYJIS BbIda-
ércs 3BykoBoe mBenicane HEMCIIP. B coorBeTcTBUM ¢ Tabmuiei 1.4.

[Ipu BO3HMKHOBEHNWH HEUCIPABHOCTHU MO 0OOMM BXOJAaM MUTAHUS Ha BCIO PEJICHHYIO TPYIILY
HOPMA monyns Beinaéres usemenne HEVCIIP. B cootBercTBHu ¢ Tabnuei 1.4.

[epexon cocrosiaus Bxona ucrounnka nmutanus u3 HOPMbI 8 HEUCIIPABHOCTD mpowuc-
XOIWT TIPU CHIDKCHHU HAIPsHKCHUS HIDKE 9 BonbT. Ilepexos; cocTOSHUS BXOAa UCTOYHHKA MUTa-
Hus u3 HEMCITPABHOCTH B HOPMY npoucxogur npy yBeIUUCHUU HaNpspKeHUs Bolme 10
BOJIBT.

1.2.19 MakcuMaibHBId CyMMapHBIA TOTPEOIsIEMBI OT HCTOYHUKOB TOK, HE Ooliee:

Bapuant monyneit Jexypuslit pexkum | Tpesora
MMUII-(1,2,3)(-Ex), MUII-1(-Ex)-Din 30mMA 40mMA
MMUII-(1,2,3)U(-Ex) T0MA 120mA

1.2.20 Monynp He BBLIAET JIOKHBIX U3BCIICHUN IPHU BO3AECHUCTBUU DIEKTPOMArHUTHBIX IO-
Mex BTopoil crenenu xécrkoctu no 'OCT P 53325.

1.2.21 Cpennss HapaboTKa Ha 0TKa3 Moxyisi — He MeHee 40000 u.

1.2.22 Cpennuii cpok ciyObl MOIYJIS 10 criucaHusi — He MeHee 10 Jier.

1.2.23 T'abapuTHbIe pa3Mepbl U Macca MOIYJIS B 3aBUCUMOCTH OT HCIIOJIHEHHS KOpITyca:

HACTEHHOE | Ha DIN-peiixy
- rabaputsl (LLIxBxI'), MM, He Gonee 220x125x55 | 55x100x65
- Macca, Kr, He 0ojee 0,7 0,2
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1.3 KoMILIeKTHOCTH
KoMriekT mocTtaBkd MOMYJs JOJDKEH COOTBETCTBOBATH Tadmuie 1.7
Tabnuma 1.7.

YcnosHoe
HaumenoBanue Kon-Bo IIpumeuanue
0003HaueHNEe

1. Monyns uatepdeiicusiit moxapusrii «MUID». (CITP.425521.007 TY 1
2. PykoBoJcTBO 1o 3Kcruryaranuu. [Tacnopr. CIIP.425521.007 PO 1

3. Onucanue npotokosna oomeHa o unrepdeiicy |CIIP.425521.007 11 1 |mocraBisieTcs 1o 3ampocy,
RS485. pa3MeILEeHO Ha caiite

4. KOMIUIEKT NPeLM3UOHHBIX OKOHEYHBIX 1.3 |ans monpyneit ¢ uHaUKanueit
pesucropos C2-29B-301 Om +1%-A — o xonmgecty 1IC

1.4 YcrpoiicTBO H3aenus

1.4.1 Moaysnb HACTEHHOTO MCIOJHEHHS UMEET IIACTMACCOBBIM I'€pMETHYHBIA KOPITyC, CO-
crosimuii u3 ocHoBaHUA U KpbIuKU (cM. puc. Al TTIPUJIOXEHUE A — nos. 1, 2). Kpeimka sBis-
eTcst mpo3payHoil. Ha ocHOBaHMM MMeETCsI 4eThIpEe OTBEPCTHSI AL KPEIUICHUSI K CTEHE.

K ocHoBanmio kpemnsiTcs nedaTHas Iarta (1o3.3) ¢ pacHosIoKEHHBIMH Ha HEH paanosiieMeH-
TaMU U KOJIOAKAMH JUISl BHEIIHUX COeIUHEHNil (1103.6, 7). CHapy>Ku ImeJaTHas IUIaTa 3aKpbITa 3a-
IIMTHBIM METaJUIMIECKUM SKPaHOM U OIUIOMOMpPOBaHa 3aBOACKON IIIOMOOI.

BBox kaberneil B KOpITyc MOJYJISl OCYIIECTBILIETCS Yepe3 repMOBBOHI (1103.9).

1.4.2 Monynb anst MoHTaxa Ha DIN-peiliky nmeeT IuiacTMaccoBblil KOPILyC, COCTOALIMN U3
ocHoBaHusi U Kpbiku (cMm. Puc. A2 [IPUJIOKEHUE A — no3s. 1, 2). Ha ocHoBanuM uMEOTCA
3aLIeNIKU JUI KPeIUIeHH MOy Ha cTanaapTHyo 35mM DIN-peiiky.

K ocHoBaHHIO KpemsATCs medaTHas IUaTa C PacTONOKEHHBIMU HAa HEH pagHo3IeMEHTaMH U
KOJIOKaMHU JUIsl BHEIIHUX coeAnHeHuit (1103.6, 7). Kopmnyc omnoMOupoBan OyMakHO# MIoMOOH.

1.5 OdecnieyeHue B3PHIBO3ALIUIIEHHOCTH

1.5.1 Moxynu MUII-(1,2,3)-Ex, MUI1-(1,2,3)U-Ex, MUII-1-Ex-Din oTHOCATCS K CBS3aHHO-
My 00OpYAOBaHHIO, UMEIOT BUJ B3PHIBO3AmUTHI — «Mckpobe3onacHass >IeKTpHUUYecKas LEMb i »
u coorBercTBylOT TpeboBanusM ['OCT 30852.0, TOCT 30852.10. MapkupoBKa B3phIBO3AIIUTEI
« [Exia]lIC ».

1.5.2 B KOHCTPYKIMH IPEIyCMOTPEHbI CIIEAYIOINEe OCHOBHBIE MEPHI U CPEACTBa B3PHIBO3a-
IIHTHL:

1) KOHCTPYKTHBHOE HCIIONHEHHE B cooTBeTcTBUH ¢ TpeboBanusmMu ['OCT 30852.0, TOCT
30852.10, a MeHHO:

—  COOTBETCTBYIOLIMI BBIOOP 3HAYEHHUH 3IEKTPUUYECKUX 3a30POB U ITyTEH YTEUKU MEXIY UCKPO-
0e30IacHBIMH, CBSI3aHHBIMU C HUMH LIETISIMU U HCKPOOTIACHBIMH;

—  obecrieueHHe HENOBPEKAAEMOCTH JJIEMEHTOB HMCKPO3AIIUTHI M JIEKTPUYECKHX 3a30pOB U
IyTeH YTEUKH IIPY TOMOIIH 3aJIMBKH UX SMOKCHIHBIM KOMIIAyHJIOM;

—  KOHCTPYKTHBHOE HCIIOJIHEHHE pa3/eNIMTENILHOrO TpaHc(opmaTopa, NCKIIIOYaoniee Iomnaaa-
HYE CETeBOr0 HAIPSDKEHUs Ha HCKPOOEe30nacHbIe U CBSI3aHHbIC CHUMU 1IETIH;

2) ucnonb30BaHuEe Oapbhepa MCKPO3AIIUTHl HA OCHOBE CTAOMJIMTPOHOB M COOTBETCTBYFOLIHIA
BBIOOP HOMUHAJIOB M MOIIHOCTH 3JIEMEHTOB Oapbepa /st 00CCIeUYCHUS] OrpaHUYUCHHS HAMpsHKe-
HUS Ha ICKPOOE30IaCHBIX U CBSI3aHHBIX C HUMH IIETISIX;

3) MCHOJIB30BaHNE TOKOOTPAHWYMBAIOIINX PE3UCTOPOB M COOTBETCTBYIOIIMI BBIOOP MX HO-
MHHAJIOB ¥ MOIITHOCTH ISl 00ECIIeYeHHsI OTPAaHUYCHHUS TOKA B HCKPOOE30MacHBIX IEIsX;

4) ranpBaHIMYECKOE Pa3/eNICHNE NCKPOOE3OMaCHBIX U CBS3aHHBIX ¢ HUMH IeNed OT BHENIHUX
MTUTAIONIUX U BEIXOIHBIX LIEIeH.
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1.5.3 Hckpobe3onacHOCTh 00ECIeUnBACTCS KaK OTPaHHYCHUEM MaKCHMAIBHBIX BBIXOJHBIX

HANpsDKCHHUS M TOKa B NUICH(Aax CUTHATU3AIMU, TaK W COOJIOJCHHEM OTPaHUYCHHN Ha MaKCHU-

MaJILHO JIOMYCTUMBIC CYMMAapHBIC €MKOCTh M WHIYKTUBHOCTP IUICH(OB CHTHAIHM3AIUH JI0 3HAYe-
HUH, KOTOpbIE yKa3aHbl B Tabauue 1.1.2.3.

1.6 MapxkupoBka u I0M0MpOBaHue

1.6.1 MapkupoBKa MOAYJISi COOTBETCTBYET TPEOOBAaHHUAM KOMIUIEKTa KOHCTPYKTOPCKOH I0-
kymentauuun u ['OCT 26828.

1.6.2 Ha nuueBoii cTopoHe HAHECEHBI:

- HAaHMEHOBAHNE MOYJISl ¥ TOBAPHBIH 3HAK MPEIIPHATHA-U3TOTOBUTEILS,;

- 3HAKK COOTBETCTBHS (3HAKU OOpAIICHUS] HA PBIHKE) U CICHMANbHBINA 3HaK «EX» (st uc-
Kpo0Oe30MacHbIX BApUAHTOB);

- 0003HaYEHHS OpraHoB MHAUKALIMU U YIIPABJICHUS

- BO3JIE KOJIOAOK ISl HOAKIIOYEHH ITeii(poB CUrHAIN3aluK HAAMUCh Ha TaOIMIKe:

«MICKPOBE3OITACHBIE IHEITN. Um:250B To:27MA Uo:8,8B Lo:45mI'n Co:5,5MkD

-40°C <ta<+55°C» - mna mopyneit MUIT-2-Ex, MUTII-1-Ex, MUII-1-Ex-Din;

«CKPOBE3OITACHBIE IIEITH. Um:250B Io0:45MA Uo:13,0B Lo:14mI'H Co:1,0Mx®D

-25°C <ta<+55°Cy» - mna momyneit MUII-21-Ex, MUII-11-Ex.

«MCKPOBE3OITACHBIE IHEITN. Um:250B To:41MA Uo:8,8B Lo:18mI'n Co:5,5MkD

-40°C <ta< +55°C» - nst monyneit MUII-3-Ex;

«CKPOBE3OITACHBIE IEIIW. Um:250B lo:66MA Uo:13,0B Lo:8mI'a Co:1,0Mx®

-25°C <ta<+55°C» - mna momyneit MUII-3U-Ex.

1.6.3 Ha GokoBO#i MOBEPXHOCTH KOPITyca MOIYJIs AOJDKHA OBbITh Tabnuuka (mo3.4 [TPUJIO-
JKEHUE A), Ha KOTOpOI HAHECEHBI:

- TOBapHBIHA 3HAK MPEANPUATHA-N3TOTOBUTEIS;

- HAaMEHOBAHNE U YCIOBHOE 0003HAUECHHE H3/ICIINS;

- 3HAKH COOTBETCTBHS (3HAKU OOpAIICHUS] HA PBIHKE) U CICHHANbHBINA 3HaK «EX» (st uc-
KpoOe30MacHbIX BapHAHTOB);

- wMapkupoBka B3pbiBo3aunmthl «[Exia]lIC», MakcumanbHOe BXOZHOE HAIpSDKEHHE
«Um:250By, HanMeHOBaHHE OpraHa Mo CepTU(PHUKALUN 1 HOMEp ACHCTBYIOIIEro cepTudukaTa mo
B3pBIBO3ammTe — 111 moayneir MUII-(1,2,3)-Ex, MUII-(1,2,3)1-Ex, MUII-1-Ex-Din;

- TeMIepaTypa OKpy>KaroIeil cpessl:

st mogyneit MUII-(1,2,3)(-Ex), MUII-1(-Ex)-Din - «-40°C <ta< +55°Cy;
st moayneit MUII-(1,2,3)1(-Ex) - «-25°C <ta< +55°Cy;

- CTEIEHb 3aIUTHl 0005109KH: «IP65» - U1 MOyIIel HACTEHHOTO MCIIOTHEHHUS,

«IP20» - nnst monyneit Ha DIN-peiiky;

- 3aBOJICKO HOMED M JaTa BhITycKa (KBapTal U JBe TociIeaHue upsl roaa);

1.6.4 Kopmyc monyns (mka¢ wiM cTOHKa, B KOTOPBIX YCTaHOBJICH MOJIYJb, MOHTHUPYEMBbIH
Ha DIN-peiiky) ruioMOupyeTcss MOHTaXXHOW OpraHu3aluell, NpOU3BOAALICH MOHTAX M TEXHUYE-
CKoe 00CITy)KHUBaHUE.

1.7 YnakoBka
1.7.1 YnakoBka MOIyJs IPOM3BOJUTCS B COOTBETCTBHU C YEPTEXKAMHU HPEIIPHATHS-
msroroButrens u 'OCT 9.014 no Bapuanty BHyTpeHHel ynakoBku BY-5 u BpemeHHOM npoTHUBO-
KOPpO3HOHHOM 3amuTsl B3-10.
1.7.2 K ynakoBaHHOMY MOJYJIO NMPHJIOXKEH YMAaKOBOYHBIA JIMCT, COACPIKAILUI CIICTyOLIIe
CBEJCHUS: a) HANMEHOBAaHME U 0003HAYECHHE MOIYIIS;
6) KONMMYECTBO ¥ THI MPHIOKEHHON 3KCILTyaTaI[MOHHON JOKYMEHTAIHH;
B) JJaTy YIAaKOBKH M HOAMKCH (MJIH IITaMIT) OTBETCTBEHHOTO 32 YIIAKOBKY.
1.7.3 MapkupoBKa TpaHCIIOPTHOH Tapbl mpom3Bogutcs B coorBercTBuu ¢ ['OCT 14192 u
“MeeT MaHuNyJsIOHHbIe 3HaKu Nel, Ne3, Nell.
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2 UICITIOJIb30BAHUE IO HASHAYEHHIO

2.1 Yka3anueM Mep 0e301aCHOCTH

2.1.1 IIpu MoHTaXe, SKCIUTyaTallui U TEXHUYECKOM OOCITyKUBAaHUU yCTPOHCTB JOJKHBI BBI-
TIOJIHATBCS. TPEOOBAHMS, YCTAHOBICHHBIC B CIICAYIOIMX HOPMATHBHO-TEXHUUYECKHX JIOKYMEHTaXx:
I'OCT 30852.13 -2002; ITYD wu3a.6; IITODIT; IIOTIY 2014.

2.1.2 VcTaHOBKY, MOHTaX MPOU3BOJUTH PH BBIKJIIOYCHHOM MTHUTAHHU MOIYJISL M TOAKIIO-
YaeMbIX YCTPOMCTB.

2.1.3 Ilo crocoOy 3amuTHI YeJIOBEeKa OT ITOPaXKEHHS JJIEKTPUYECKHM TOKOM MOIYJIb OTHO-
cuted K knacey 1l mo 'OCT 12.2.007.0.

2.2 OGecneyenne B3PbIBO3AIIMIIEHHOCTH NPH MOHTa)ke W JKCIUIyaTaAMHM MOJIYJCH
MUII-(1,2,3)-Ex, MUII-(1,2,3)U-Ex, MUII-1-Ex-Din.

2.2.1 MonTax monyneir MUII-(1,2,3)-Ex, MUII-(1,2,3)1-Ex, MUII-1-Ex-Din nomxkeH mpo-
H3BOJIUTBHCSA B COOTBETCTBHH C TpeboBanusmu 171. 7.3. [TYD, 'OCT 30852.13 u nacrosmero PD.

BHUMAHMHME! Karteropuyeckn 3ampemiaercsi YCTAHABJIUBATH MOAYJb BO B3PBIBO-

ONacHOii 30He.

2.2.2 Tlepen MOHTaXOM MOJYJIb AOJKCH OBITH OCMOTPEH Ha OTCYTCTBHE MOBPEKICHUI KOP-
myca, KOHTaKTOB KJIEMMHBIX KOJOJAOK, HAa HAaJHM4YHe MApKUPOBKH B3PHIBO3AIIUTHI M YCIOBHBIX
3HAKOB HCKPOOE30MaCHOCTH.

2.2.3 Cxema Momyisi OOJDKHA OBITh HAJEKHO 3a3eMJICHA MPHU JKCIDTyaTallH. 3a3eMIICHHE
JOJDKHO TIPOU3BOJUTHCS OJHOKWIBHBIM HIIH MHOTOXXHJIBHBIM MEIHBIM IPOBOJIOM OOIIUM cede-
HUEM 0,5,.,2,5MM2 , KOTOPBIil MOJKIIOYACTCS K KIEMME 3a3eMJICHHS Ha Iuiate Monyis (1mos3.8
[MPUJIOXEHUA A).

2.2.4 CyMmapHble €MKOCTh M HMHAYKTUBHOCTb BCeX LUICH(OB cHrHanuzanuu (C yd4eToM
BKJIFOUEHHOTO B HUX 000pY/JIOBaHMS1) HE IOJDKHBI IIPEBHIILIATH BEIUYMH, YKa3aHHBIX B 1. 1.2.3.

2.2.5 B MonymsIX HaCTEHHOTO MCHOJHEHHS KabelHu M MpoBOJa KaK MCKPOOE30IMacHBIX, TaK U
HCKPOOIACHBIX LIETNel, MOAKII0YaeMble K KIEMMHBIM Kosonakam (1o3.6, 7 IIPUJIOXXEHUA A)
IOJDKHBI OBITH 3aTsaHyTHl mrTynepamu (1mo3.9 [TPUJIOXKEHUS A) no ux momHOro 00XAaTus A
oOecredeHus TepMETUIHOCTH U BO M30€KaHHe UX CITy4allHOTO BBIICPTHBAHUS.

ITpu monTaxe moxyneit Ha DIN-pelike B mkady (CTOHKe) clienyeT HperycMaTpHBaTh Mepbl
10 3aKpeIUVICHUI0 KaOeded M NMpoBOXOB (HAampHMep, JKI'yTOBAaHHWE) W COONIONCHWIO pa3JieneHHuit
MEXIy UCKPOONIACHBIMU M UCKPOOE30IIaCHBIMU LICIIIMH.

BHUMAHME! Karteropuuecku 3amnpeiaercs NoAKJII4YeHHe K HCKP00e30NnacHbIM 1e-

nsIM MOJYJIsl IOCTOPOHHMX Leneil NPH IKCIIyaTaAlHH.

2.2.6 Ilpuemka u3aenust mocjae MOHTaXa U €ro 3KCIUTyaTalys JODKHBI HPOU3BOAUTHCS B CO-
otBercTBUH ¢ Tpedoanusmu [ITODI] u Hacrosmmiero PO.

2.3 Tlops10K YCTAHOBKH

2.3.1 YcraHoBKY MOJIYJIsl TPOU3BOUTE C YYETOM YJ00CTBA DKCIUTyaTallud U 00CITYyKUBAHUS,
Ha BEPTUKAJIBHON MOBEPXHOCTH U3 HETOPIOUMX MAaTEpUAJIOB.

Heo0xoauMo HCKITIOUHUTH MPSMOE MOMaJaHNe CONHEYHBIX JTydel Ha MEepeAHIO0 MaHelb MO-
IyJIsl U332 BO3MOXHOTO YXYZIICHHS BUAUMOCTU OPTaHOB MHIUKAIHN.

2.3.2 JIng yCTaHOBKH MOJyJIeH HACTEHHOTO MCIOJNHEHUS CHATHh KPBIIIKY U, COOMIOAas OCTO-
POXKHOCTB, 3aKPEIUTh Ha CTCHE OCHOBAHHE MOAYJA, C YCTAaHOBIEGHHOW HA HeM IIaToil. Pasmerka
Juis kperuienus npuseneHa B IIPUJIOXKEHNWU b.

st Din-ncrionHenns 3amenkHyTh kopiryc Ha DIN-pelike, 0TOIBHHYB OHY U3 3aIEJIOK.

2.3.3 TloakIoYuTh K MOJYJIIO LIEMb 3a3€MJICHHS, LIeNb UTAHHUS, BHIXOJIHBIC LIEMH, B COOT-
serctBud ¢ [IPUJIOXKEHUEM B, T" ¢ yyerom tpeboBanuii m.im. 2.1, 2.2.

Ilpumeuanue: KIEMMHBIE KOJIOJKH MOMYJISI MO3BOJISIOT MOJKIIOYATh K KaXKAOMY KOHTAKTy MpO-
BoJ obmuM ceuennem 0,2...2,5 MM

10
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2.3.4 TlopKIIOYATH K MOJIYNIO IUTEi(BI CHrHaNMM3aluM, CMOHTHPOBAHHBIE COITIACHO CXEM
IMPMJIOXKEHUA B, ¢ yuerom TpeboBanuii m.1. 2.1, 2.2, npumedanus 1. 2.3.3.

B obmem ciryyae nuieiid) curHamM3amuyM COCTOUT M3 MEJHBIX MOJBOISIINX IPOBOAOB (KU
KabeJist) COSTUHSIONINX MOYJb C TEPMOKAOEIeM MPH €ro yIaJCHHOW YCTaHOBKE, 3allUTHOTO pe-
3UCTOpa, YCTAaHABIMBAEMOI'0 B MECTE COCANHEHHS TEPMOKaOeIIsl M MOABOSIINX IIPOBOJIOB, CAMOTO
TepMOKaOEeIst 1 OKOHEYHOTO PE3UCTOPA, YCTAaHABIMBAEMOTO B KOHIIE TEPMOKAOEIIS.

VYcranoBka R3amy HeoOxoanma Iiisi HaSKHOTO PACIO3HABAHUS MOJIYJIEM KOPOTKOTO 3aMbl-
KaHMS B HOABOJAIINX MPOBOJAX U 0OECIICUCHNUSI €T0 OTIIMYHS OT 3aMbIKaHHs B TepMoKabere.

B gactHOM ciyuae, npu mpsIMOM MOIKIIOUCHUH TEPMOKaOeIst K Moayiro (6e3 ImogBOASIINX
IPOBOJIOB), ycTaHOBKA R3amy He TpeOyercs.

Pesucropsr Rok n R3am st yno6cTBa o0ciyskuBaHHs U KaIMOPOBKH CIIeAyeT MOHTHPOBATh
B KOMMYTalMOHHBIX KopoOkax tuna « KCPB-i».

JIByxTeMmnepaTypHblil TpeX:KHIbHBINH TepMoKabelb MOoAKI0YaeTes o cxeme puc. B2 I1PU-
JIOXXEHME B.

Ilpumeuanue: TlogkmroueHNs TPEX:KUIBLHOTO JBYXTEMIIEPATYpPHOTO TEPMOKAOENs BO3MOXKHO
e K Moayisim MUI-(2,3)(-Ex) u HeBo3aMoxHO kK Moxyisim MUTI-(211,31)(-Ex)
n3-3a 0COOCHHOCTEH cXeMbl M3MepeHus. K Takum MomynsM ciiefyeT MOAKIIoYaTh
IBa (TpH) HE3aBUCHUMBIX Pa3HOTEMIIEPATYPHBIX TepMOKaOes.

CxeMbl MOJKIIIOUCHNUS BEIXOI0B MHOTOKaHaIbHOTO Moxyist k nuieddy IITTKIT xnst peanusa-
IIUM TaKTUKU JIBOWHOrO cpabarbiBanus npusenensl Ha puc. [2 [IPUJIOKEHUE T'.

2.3.5 Tlepen mojaayell MUTaHUS YCTAHOBHUTH HEOOXOIMMOE MOJIOXKEHHE MxKammepoB J1, J2
(nonoxxenne ABMKKOB Nel m Ne2 mepexiodartens B Din-uCONIHEHNH) YCTaHOBUB TpeOyemble
mapameTpbl 3ByKOBOW curHanu3anud (cM. 1m.1.2.12) u TpedyeMyro TaKTHKY 3alIOMHHAHMS W3BEIIe-
HUs 0 TpeBore (cm. 1m.1.2.15).

2.3.6 Ilocrme oxoHYaHMS MOHT@XHBIX pabOT IMOJAaTh Ha MOAYJb NMUTAIOIIEE HANpPSHKEHHE U
HpU HEOOXOIMMOCTH IPOU3BECTH KaIHOPOBKY (cM.11.2.4). [Ipu mpaBuiIbHOM MOHTaXe, HpU HC-
NpPaBHBIX NUIEH(ax CUTHAIM3AIUY MOIYJIb II0CIE TOJaYy MUTAHUS U NPOBEAEHHON KaIHOPOBKU
JIOJDKEH HaXOJUThCS B ISKYPHOM PEKUME.

2.4 IloaroroBka Kk paéore

2.4.1 [epen ucmonb30BaHUEM MOIYJISE HEOOXOAUMO TIIATEIBHO U3YUYHTh HAcTosee PO.

2.4.2 Tlepen HayamOM 3KCIUTyaTallMy VIS MPABHIBHON pabOThl MOMYJIS CICAYyET MOCIC MOH-
taxa nposectu ero KAJIMBPOBKY (c yuérom npumeuanuii 11.2.4.6).

KannbpoBka mpou3BOOUTCS Ha MOJHOCTHIO CMOHTHPOBAHHOH CHCTEME CO LITaTHBIMU Kade-
JISIMH | 3JIeMeHTaMH. B mpornecce kKannOpoBKY NMPOUCXOIUT U3MEPEHHE U 3alIOMHUHAHUE KOHKPET-
HBIX 3HAUYEHHH COMPOTHUBIICHUS MOABOAAIMX IMpoBoxoB Rmp, 3ammrHOTO compoTtuBienus R3am,
a TakxKe OKOHe4Horo conportuBieHus Rok (B monyssix MUII-(1,2,3)U(-Ex)).

2.4.3 Meroauka kanubposku Mmoayieit MUII-(1,2.3)(-Ex), MUII-1(-Ex)-Din.

1) Jlns BXo4a B pexnM KaaHOpPOBKY cieqyeT B Tedenue 20 cek ¢ MOMEHTa II01auyl MUTAaHHs
JuTessHO (Ooree 2cek.) HaxaTh Ha KHONKY SB1 Ha manenu (no3.5 TIPUJIOXEHVIA A).

Monynb Z0JKEH IEepeTH B pesKuM KaJuOpoBKH conpoTuBieHuil Rup u R3am no nepsomy
urier¢y. [Ipu 3ToM Ha MaHeTu MOIYJIS TOJKEH HempepbiBHO ropeth cBetoanon « TPEBOTA 1» u
murats ¢ yactotoi 2I'n ceerognon « HOPMA 1».

3ByKOBas CHTHAJIM3AIMs JOJDKHA OTCyTCTBOBaTh. Bee peneiinbie Beixoast HOPMA u TPE-
BOT'A npu 5TOM pa30MKHYTHI.

2) 3aMKHYTh KOHIIBI NMOJBOASIINX HMPOBOJOB B MECTE HX COEAMHEHMS C 3aIIUTHBIM COIPO-
tunenueM (cMm. [IPUJIOXXEHUE B, puc. Bl, mo3. K3-1). 3atem kpaTkoBpeMEHHO HakaTh Ha
kHONKy SB1 Ha mMoxyse. [Ipu 5TOM Ha maHeNy MOJYJIS TOJDKHBI KPAaTKOBPEMEHHO (IIPHMEPHO Ha 3
cek) noracHyTh cBeroauoasl «<HOPMA 1» u «TPEBOI'A 1», a 3areM 10JDKeH pa3farhesi KOPOT-
KHii 3BYKOBO# cHrHal, ”HQOPMHUPYIOIINT 00 OKOHYaHUU M3Mepenus Rmp.
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Ecnu u3mepennoe moayinem 3nauenue Rnp e npesbiiaer 220 Om, To OHO 3alIOMHHAETCS, O
4eM MOJyJIb HHQOPMHUPYET U3MCHECHHEM UHIUKAIINY - IOJDKCH HETIPEPBIBHO 3arOPEThCS CBETOIH-
ox «HOPMA 1y, a cBeroguon «TPEBOI'A 1» nomkeHn murath ¢ yactotoi 2I'1. OcrabHas HHIH-
KaIust JOJDKHA OCTAaThCs 0¢3 U3MCHEHHIA.

Ecnu 3nauenne Rop Gonee 220 Om, 3HaueHUE HE 3alIOMUHACTCS, MHIUKALMS HE MEHSETCS U
MOJyJIb O’KH/IACT €0 MMOBTOPHOTO BBOJA.

3) CHATH 3aMBIKaHUE MTOBOISIINX HPOBOIOB M 3aMKHYTh JKMJIBI TEPMOKAOETsl B €ro Havyase -
B MECTE €ro COCAMHECHHs C 3amuTHBIM comnportuBieHueM (cMm. [TPUJIOXXKEHUE B, puc. Bl,
1m03.K3-2). Haxxats Ha kHOTIKY SB1 Ha Momyie. [Ipu 3TOM Ha maHeTud MOIYJS - TOJDKHBI KPATKO-
BpeMeHHO (TipuMepHO Ha 3 cek) moracHyTh cBertoanoasl «HOPMA 1» u «TPEBOT'A 1», a 3atem
JIOJDKEH Pa3faThCsl KOPOTKUI 3BYKOBOW CHUTHAN, WH(DOPMHUPYIONHMHA 00 OKOHYAHHH H3MEPEHUS
Rup + R3am.

Ecnu 3nauenue Rop + R3am He npessimaer 220 + 56 OM, TO OHO 3aIIOMUHAETCS, O YEM
MOIyJb HH)OPMHUPYET U3MEHEHHEM MHIUKALWH - JOJDKEH HENpephIBHO ropets cBeroauos « TPE-
BOT'A 2» u murats ¢ gactotoii 2I'n cBetognon «HOPMA 2», 4To roBOpUT 0 mepexoje K Kaiud-
poBke BToporo IIC.

Ecmu 3nauenne Rop + R3am 6onee 220 + 5675% OM, 3HaueHUE HE 3allOMHHAETCS, HHIMKA-
LUl HE MEHSETCS. M MOJIYJIb OXKHJIACT €0 IOBTOPHOTO BBOJIA.

4) Crenyer CHATh 3aMbIKaHHE TEPMOKaOels M0 MEepBOMY ILICH(PY W HMPOBECTH MPOLEIYPY
KaJMOPOBKH JIJIs1 BTOPOTO U TPEThEro Iiekida Mpu MOMOIIHU ero 3aMbIKaHUH U JaTbHEHIINX HaXKa-
THI Ha KHONIKY SB1aHanoruyHo BhlieonucaHHomy (1. 2), 3)).

5) IIpu oxoHUaHMK KaTUOPOBKH - mocie 3anmoMuHanus Rop + R3am no tpetsemy LIC (mo
Bropomy LIC - B nByxkananbsHOM, 10 nepBoMy LIIC - B oqHOKaHAIBHOM BapHaHTE) MOIYJb Iie-
peiiner B pabounii pexxuM u Oyzaet Haxoautbes B pexxnme TPEBOI'A mo nanHomy nmieiidy (cur-
HaM3ams Kak ykazaHo B 11.1.2.11 ta6n.1.4) 10 MOMEHTa CHSATHUS 3aMBIKaHUS TEPMOKaOeIs.

+5%

BHUMAHHME! [1pu npoBeeHn: KaIMOPOBKHU CIEIyeT YUUTHIBATh, YTO 0 €€ OKOHYaHUH MOIYJIb
nepexomut B pesxkum TPEBOI'A ¢ cOOTBETCTBYHOUIMM MEPEKIIOYCHUEM BbIXO/I-
HBIX KOHTAKTOB.

2.4.4 MeTtoanka kanuOopoBku Moayuei ¢ naaukanpreit MUTII-(1.2,3)A(-Ex).

1) [ns obecriedeHNst 3a1aHHON TOYHOCTH WHAMKAINH, NIEpe]l OCYIIECTBICHUEM HETOCPEaCT-
BEHHO KaIMOPOBKH B MaMATh MOAYJIS TOJDKHO OBITH 3aIIMCAHO TOYHOE HCTUHHOE 3HAYCHHE JTHHBI
OTpe3Ka MOAKIOYEHHOTO TepMoKabens. DTo ocymecTeisiercss mo wuHTepdeiicy RS485 (cm.
m.1.2.14 PO, m.6.1.14 «Omucanus mpoTOKONA...»), HAIpUMeEp, TPH MOMOIIN CIEHUATBHON cep-
BHCHOH NPOrpaMMBI, CKa4aHHOH ¢ caifta www.specpribor.ru.

Ecnu TouHOE 3HaueHWe IUIMHBI HE OBUIO MpEABAapUTENIFHO 3aIMCAHO, TO B IIpoLecce Kaiuno-
POBKH OHO OyJET pacCYMTAHO Ha OCHOBAHUH MMOTOHHOTO compoTtusicHus = 0,62 OM/M (Kak THIIO-
BOC 3HAUCHHE 110 YMOIYAHHUIO I TepMokabdeseit Tuna GTSW).

2) JIyist BXOa B peXKHUM KaJIHOPOBKH ciieayeT B TedeHHe 20 cek C MOMEHTa IepexoJia MOy JIst
B pabouMii pexuM IOoCIIe MMOJAa4YX NMUTaHMs (10 OKOHYAHUM 3arpy3KH MOAYJIsI) JUIMTENbHO (Ooiee
2cek.) HaxxaTh Ha kHonky SB1 Ha nanenu MUII (no3.5 ITPUJIOXKEHU S A).

Monysp 1obKeH HEepeiTH B pekuM KaaudpoBku conpotusieHuil Rop, R3am u Rok no
nepsomy nuierigy HICI. IIpu 3ToM Ha maHenu MOZYJS JOIKEH HETPEPHIBHO TOPETh CBETOAHON
«HEUCTIP», na XXK-unnukarope otobpaxarbcs HazBauus 30H «30HA K3», «<30HA TP1», «30-
HA TP2», «<30HA HP.» u Tekymiee 3HaUe€HHE CONPOTUBICHHA uIei(a mo 30He «K3».

3ByKOBasi CHTHAIM3AIMS JTOJDKHA OTCYTCTBOBaTh. Bee peneiinbie Beixonslt HOPMA u TPE-
BOI'A nomxHBI OBITH Pa30MKHYTHI.
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3) 3aMKHYTb KOHIIBI IOABOAAIIMX IIPOBOJOB B MECTE UX COCJUHEHMS C 3ALIUTHBIM COIPO-
tunerueM (cm. [IPUJIOXEHUE B, puc. Bl, no3.K3-1). 3arem kpaTkoBpeMEHHO Ha)XaTbh Ha
kHonky SB1 Ha moayite. Ilpu 3ToM Ha maHenu MOIys IOJDKEH 3aMHUraTh ¢ yactoroil 4I'n cero-
nuon «HEUCTIPy, na XK-uHaukaTtope MODKEH OTOOPa3UThCS MPOLIECC M3MEPEHHS] U 3alKcH
Ruip, 1o okoHYaHUK KOTOPOTO JOJDKEH pa3iaThesi KOPOTKUM 3ByKOBOM CHUrHall.

Ecnu 3nauenne Rop He npespimaer 220 OM, TO OHO 3alIOMHHAETCA, O YEM MOAYJIb HHOP-
MHpYET U3MEHCHHEM HMHAMKAINH - TOJDKEH HEHpephIBHO 3aroperhes cBetoanon « TPEBOI'Ay, a
ceeroauon «HEWCIIP.» momxkeH noracHyTs. Ha XKK-uHAHKaTOpe MOMKHO OTOOpa)kaTbesi TEKy-
niee 3HaYeHUe conpoTuBIeHus nuieiida mo 30ue « TP1».

OcranbHasi THIVKAIWS JODKHA OCTAaThCs 0e3 M3MEHEHHH.

Ecnn 3nagenue Rop 6omee 220 Om, To 3HaYeHNE HE 3aIIOMUHACTCS], MHAWKAINS HE MEHSIETCS
¥ MOJlyJIb O’KH/Ia€T €0 IOBTOPHOI'0 BBOJA.

Ilpumeuanue: mepexo] K KaTMOpPOBKe odepenHoro muieida (BToporo, TpeThero) M mocie-
JYIOIIUH BEIXOJ U3 IPOrPaMMbl KaTHOPOBKU MOXKET OBITH OCYIIECTBIIEH ITy-
TEM IIMTEIBHBIX HaXkaTHH (Oojee 2 cex) Ha KHONKY SB1.

4) CHATH 3aMBIKaHUE MTOJBOISIINX IIPOBOAOB U 3aMKHYTb )KUJIBI TEPMOKA0OENS B €r0 HaJase -
B MeCTe €ro COEAWHEHHUs C 3ammTHBIM compotusicHueM (cMm. [TPUJIOXKEHUE B, puc. Bl,
103.K3-2). 3aTeM kpaTkoBpeMeHHO HaxkaTh Ha KHONKy SB1 Ha moxyie. [Ipu sToM Ha nmanenn Mo-
JyJist ToJkeH 3amurath ¢ yactotoi 4I'n cBeroguon «TPEBOI'Ay, na XXK-unaukarope nojkeH
0oTo0pa3uThCs mpolecc u3mMepeHus u 3anucu Rup + R3am, no okoHYaHUM KOTOPOro J0JKEH pas-
JIaThCsl KOPOTKUH 3ByKOBOM CHTHAII.

Eciu 3uauenne Rnp + R3am He npessimaer 220 + 567 Om, To 0HO 3aroMuHACTCS, O HYeM
MOZyNb MH(GOPMUDPYET M3MEHEHHEM HWHAUKALUH - IOJDKEH HEIPEPBIBHO 3arOPEThCSl CBETOIMOL
«TPEBOTI'A». Ha XXK-unmukarope JOMKHO OTOOpa)kaThCs TEKyllee 3HAYCHHE COMPOTHUBICHUS
nrteiida mo 3oue «TP2». OcTanpHas HHAMKANUS JOJDKHA OCTaThcs 0€3 H3MEHEHNI.

Ecnu 3nauenne Rop + R3am 6onee 220 + 56"% Owm, 3HaYeHUE HE 3alIOMUHACTCS, UHIUKA-
LS HE MEHSETCSl U MOAYJIb 0XKMJAET €ro IIOBTOPHOIO BBOJA.

5) CusTh 3aMBIKaHUE B Hadale TepMOKaOeIs ¥ 3aMKHYTh JKIIIBI TEPMOKaOeNs B €r0 KOHIIE -
3aMKHYTh OKoHe4uHoe conportuBieHue (cMm. [IPUJIOXEHUE B, puc. B1, no3.K3-3). 3arem kpat-
KOBPEMEHHO HaxkaTh Ha KHONKY SB1 Ha moxyie. [Ipu 5TOM Ha HmaHeIw MOJYJIsl JOJDKEH 3aMHIaTh
¢ gacroroii 4I'n cBeroguon « TPEBOI'A», Ha JKK-uHAuKaTOpe MOMKEH OTOOPA3HTHCS MPOIECC
M3MEPEHHUs U 3alMCH 3HAUYSHHUS] CONPOTHBICHHS Huielia O3 OKOHEYHOTo Pe3ncTopa, 10 OKOHYA-
HHUU KOTOPOT'O IOJDKEH pa3aThesi KOPOTKUM 3BYKOBOM CUrHaIL.

Ecnu n3mepennoe 3Hauenue conpotusieHus He npepbimaet 2000 OM, To OHO 3alIOMHHACT-
csl, 0 4YeM MOIynb MHGOPMHUPYET M3MEHEHHEM HHIMKAIMU - JOJDKEH HEIPEepBIBHO 3aropeThest
ceeroanon «HOPMAy, a cerommon «TPEBOI'A» nomxen moracuyts. Ha JXKK-mamgukarope
JIOJDKHO 0TOOpaskaThCsl TeKyllee conporusieHue meiida no 3one « HP.». OcTtanbHas HHAUKAIMSA
JIOJDKHA OCTaThCs 0€3 H3MEHEHHI.

Ecnm 3Hauenue conporusieHus nuteiida 6e3 okoneunoro pesucropa 6osee 2000 Om, 3Have-
HHE HE 3alIOMUHAETCS], HHANUKALS He MEHSETCS M MOYJIb OXKHIAET €ro IIOBTOPHOTO BBOJA.

Ipumeuanue: Ecnu B namMsaTh MOy MPEIBApUTEIbHO OBLIO 3alMCAaHO TOYHOC 3HAYCHUE
JUTMHBI TEPMOKAOeNs, TO MPOU3BOAUTCS aBTOMATHUCCKHH pacyéT W 3amoMu-
HaHHWE TOYHOTO 3HAUYCHHMS IMOTOHHOTO COIPOTHBICHUS JJISI JAaHHOTO OTpe3Ka
TepMOKabers.
Ecnu 3HaueHHe JUTMHBI HE OBLIO MPOMKCAHO, TO OHO BBIYHCIIICTCS HCXOMS U3
3HAUEHUs IOIOHHOI'O COIPOTHUBIIEHUS N0 yModanuio = 0,62 Om/m.
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6) CHATb 3aMbIKaHHE C OKOHEYHOI'O Pe3UCTOpa. 3aTeM KPAaTKOBPEMEHHO Ha)XKaTb HA KHOIIKY
SB1 na moayine. Ilpu sToM Ha maHesnu MOJYJISl JOJDKEH 3aMHraTh ¢ 4actotod 4I'm cBeToauon
«HOPMAY, na XXK-nnaukatope JOJKEH 0TOOPa3HThCS NMPOLECC M3MEPEHUS U 3alHCH 3HAYCHUS
MIOJTHOTO COMPOTHUBIICHHS IIUTeH(a, M0 OKOHYAHHH KOTOPOTO JOJKCH pa3faThCs KOPOTKHMA 3BYKO-
BOM CUT'HAJ.

Ecnu 3nauenne conpotusieHus He npeBbimiaeT 3kOM, TO OHO 3aIIOMHUHAETCS, O YeM MOIYJb
“HPOPMHUPYET W3MEHEHHEM WHAMKAIMU - JOJDKEH HEeMpepbhIBHO 3aroperbesi cBeronuon «HE-
HCIIP.», a ceerognon «HOPMA» nomxen noracHyTs. Ha JXK-unnukatope m0mkHO 0TOOpakaThb-
cs1 Texymiee comnpotupieHre no 30He «K3» mnsg HIC2, 4ro roBopur o mnepexone K KaanOpoBKe
proporo [IIC. OcranbHast ”HIUKAIKS JOJKHA OCTAThCS 03 N3MCHEHHIA.

Eciu nonuoe conpoTuieHue nuiekida 3kOm u Oolnee, 3HAYCHHE HE 3alIOMUHACTCS, UHIUKA-
1US1 HE MEHSIETCS U MOJIYJIb OXKHJIAET €ro MOBTOPHOT'O BBOJIA.

7) Hanee cnemyeT mMpoBECTH MPOLERYPY KaIUOPOBKU ISl BTOPOTO M TPEThEro Iuiekida mnpu
TOMOUIM €T0 3aMbIKaHUH U JaJIbHEHIINX HaXxxaTui Ha KHONKY SB1 aHamoru4Ho BHIIIEONUCAHHOMY
(.. 3) - 6)).

8) [Ipu okoHUaHHMH KAITMOPOBKU MOCIE 3alIOMUHAHUS IOJHOTO CONPOTHBIICHHS HuIeida mo
tpersemy LIIC (o Bropomy LIC - B nByxKaHampHOM BapuaHTe, 1o iepBomy LLIC - B ogHOKaHATb-
HOM BapuaHTe) MOJyJIb IepeHaéT B pabounii pexxuM u Oyaer HaxoauTbes B pexxume HOPMA.

2.4.5. IlpuBenéunas B n.2.4.4 MeToArKa KaTUOPOBKU MpeJHA3HAUYEHA IS MOIYJIeH C BKIIIO-
4EHHOU (YHKIMEH TePMOKOMIEHCAIMH COTIPOTHBIICHUS TEPMOKaOes.

IIpu HEeoOxomuMocTH, QPYyHKIUS TEPMOKOMIICHCAIMU MOXKET OBITh OTKJIIOYECHA IPH ITOMOIIH
koMaH/Ipl o uHTepdeiicy RS485 (em. m.1.2.14 PO, 11.6.1.15 «OnucaHus NpOTOKOIIA. ..»), HAIPH-
Mep, UCIIONB3Ys CIIEIMABHYI0 CEPBUCHYIO IIPOrpaMMy, CKadaHHYIO C caiita www.specpribor.ru.

BHUMAHMUE! Otkioyenue GyHKIUH TEPMOKOMIIEHCALMH NMOTpPedyeT 3aMeHbI OKO-
HEYHBIX Pe3HCTOPOB B HLIeli(ax CUTHAIM3AINH.
HoBsle 3HaYeHNs pe3UCTOPOB — aHAIOTMYHBI MOAYJISIM 0€3 HHIMKAIMHA (CM.
I[MPUJIOXXEHUE B, puc. B1).

KanubpoBka MOmysis ¢ BBIKJIIOUCHHOW (YHKIMEH TEPMOKOMIICHCALMEH OCYIIECTRIACTCS
aHanoru4Ho 1.2.4.4 ¢ yuérom KannOpOBKH TOJBKO JBYX 30H IO KakaoMy nuieidy - «30HA K3»
n «30HA TP1».

Ilpumeuanue. Eciiu ¢ Momynem Obuia MpoBeieHa KAIMOPOBKA MPH BKIIOUEHHON TEPMOKOM-
MICHCALlUH, TO OTKIIOYEHHE (PyHKIN TEPMOKOMIIEHCAIINN HE MTOTpedyeT MepeKaanOpOBKH (TOIBKO
3aMeHa RoOK), 0J{HaKO BKIIOYEHHE TEPMOKOMIICHCAIIMY Ha HEKaNMOPOBAHHOM IS 3TOH (QyHKIMN
nuielie noTpedyeT MPOBEICHNUS MOIHON MPOLEAyphl KaTMOPOBKH (JUIs 3aITUCH HEAOCTAIOIINX 30H
kanmmoposku «30HA TP1» u «30HA HP.»).

2.4.6 Ilocne mpoBenenus xanuOpoBku 3HaueHuss Ruop, R3am, Rok coxpaHsioTcs B dHepro-
He3aBUCHMOii amsTy. HoBbIe 3HaUCHHUS CONPOTHBIICHUH 3aMHCHIBAIOTCS BMECTO CTaphIX MPH HPO-
BEJICHHU HOBOIT IPOLIeyPbl KATHOPOBKH.

Ilpumeuanue: 1) C 3aB01a-U3rOTOBUTENS MOIYJIb TIOCTABISIETCS C 3aMMCAHHBIMU HYJIEBBIMU 3Ha-
yenusMu Rop n R3amy, xapaktepHbIMu JUist caydast IpsSIMOTO TOAKITIOYEHHS Tep-
MoOKabens K MOAyJo. JTO MO3BOJSIET IS TAKOTO CIydass U HOBOTO MOJIYNS HE
HPOBOJUTH KaINOPOBKY.
2) lns Moxmyned ¢ MHAMKAIMEH 10 yMOJYaHUIO BKIIFOUCHA (YHKIUS TEPMOKOM-
MEHCAlMU ¢ yCTaHOBJICHHBIM 3HaYeHneM Rok = 301 Om, 3HaueHHe MOrOHHOT'O CO-
IPOTUBJIEHUS TepMokadens 3agaércs = 0,62 Om/m.
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2.5 Mopsaok padoThI

2.5.1 CrnenuanbHO 00Y4EeHHOTO MEPCOHANa A SKCIUTyaTallul MOIYJIS He TpedyeTcs.

2.5.2 Tlopsimok paboTBI € MOIyJIEM.

2.5.2.1 Ilpyn ucnpaBHBIX nUleH(ax CHTHANIM3ALUM MOIYNb IOCIE IOJaYH MUTAHHUS JOIDKEH
HaXOJUTHCS B ISKYPHOM PEKHME (CUTHATU3ANNS KaK yka3aHo B 1.1.2.11 tadn.1.4).

2.5.2.2 IIpn NOSBIEHUH KOPOTKOTO 3aMbIKaHHS ITOJBOSIIUX [IPOBOJIOB WM OOpBIBA OTHOTO
U3 NUIeH(OB CHTHAIM3ALMNA MOYJIb OyleT BBIJaBaTh CUTHAJIHM3AIMIO O HEHCIPABHOCTH B JTAHHOM
HIC, kak yka3ano B Ta0:.1.4. JIeficTBus JeXypHOro nepcoHaa — B COOTBETCTBHHU C ACHCTBYOIICH
Ha OOBEKTE MHCTPYKIIUCH.

2.5.2.3 Ilpu nosiBICHUH 3aMBIKaHUS B TepMOKadee (B pe3ysbTare JOKAIbHOTO MPEBBILICHUS
MOPOTOBON TEMIEPATYyphl) 1O OJHOMY M3 HIIeH()OB MOIyns OyAeT BbIAABATh CUTHATHM3AIMIO O
TpeBore 1o ganHomy LIC, kak yka3ano B Tabm.1.4.

Monyma MUII-(1,2,3)U(-EX) momkHBI 0TOOpakaTh paccTOSHHE OT Hayaja TepPMOKaOems 10
TOYKH CpabaThIBaHUS B COOTBETCTBHH ¢ 1I. 1.2.13.

JlexypHBIif TIepcoHall JTOJDKEH JAeCTBOBaTH B COOTBETCTBUM C JIEWCTBYIOIIEH Ha OOBEKTe
UHCTPYKIHUEH.

IMocne AMKBUIALMK NPUYHHBI TPEBOTH CIIEAYET MPOU3BECTH COPOC MOIYJISI KPATKOBPEMEH-
HBIM TOJHBIM 0oOecTounBaHueM. IIpu 3TOM MOZIyNb JOMKEH BEPHYTHCS B ACKYPHBIH PEXHUM IIPU
OTCYTCTBHU MOBPEXKACHUH B HUIeHi(hax CUTHATM3ALUH.

BHUMAHMUE! Mopynu MUII-(1,2,3)A(-Ex) ¢ Bkiro4éHHON (yHKUMEH TEpPMOKOMIICHCAIHH,
IpU OTKJIIOUeHUH nurtaHus u3 pexuma TPEBOI'A, nocne nmonauu nuraHus 3a-
MENKUBAIOTCA B JAHHOM pexkume. IIpH3HaKoM TaHHOTO COCTOSIHUSI SIBIISIETCS
orobpaxaemsbiii Ha JKK-ungukarope craryc nueiipa — « PUKC. TPEBOI'A».
Jlnst Bo3BpaTa MOIYJIS B IEXKYPHBIH PeXXUM HEOOXOANMO IOCIIE YCTPAaHEHHS I10-
BPEX/CHUSI B TepMOKadene MpOnu3BECTH COPOC MOMYyJsl KPaTKOBPEMEHHBIM Ha-
katueM kHomku SB1, mu6o komanmoit yepes unrepdeiic RS485 (cm. m.6.1.12
«Omnucanye IPOTOKOINA ..»).
2.5.3 JIroOble MaHMIYJSILMU B IIPOLIECCE DKCIUTyaTaluH, BeIyIIUe K U3MEHCHHIO CONPOTHB-
JeHust y4acTkoB muteiida — Rup, R3am, a take Rok, n3amMeHneHust 1iuuHbl TepMokabens (cokpa-
LICHUE WM HapallMBaHKE) MOTPeOYIOT MPOBEACHHS TOBTOPHOI MPOLEAY bl KaTHOPOBKH.

3 TEXHUYECKOE OBCJIY’KUBAHUE

3.1 Texauueckoe oOCITyKUBaHUE MOIYJIS TOJDKHO OCYIIECTBIATHCS B cooTBeTcTBHU ¢ [OCT
30852.16. DnexrpoobopynoBanue B3pbiBo3amuineHHoe. Yactel7. [IpoBepka u TexHnueckoe 00-
CIIY’)KUBaHHE 3JIEKTPOYCTAHOBOK BO B3PBHIBOOIIACHBIX 30HAX.

3.2 Texuuueckoe o0OCITyKHBaHHE MOIYJIS IPELYyCMATPUBACT:

- INIAHOBOE 00CITY)KUBaHUE C IEPUOMYHOCTBIO | pa3 B KBapTa;

- INTAHOBOE OOCITY)KUBAaHHE C TIEPUOJUIHOCTHIO 1 pa3 B rof;

- BHEIUIAHOBOE 0OCIy’)KUBaHHE IIPH BOZHUKHOBEHUH HEHUCIIPABHOCTH.

3.3 PaboTh! 1O €XEKBapTaIbHOMY TEXHUYECKOMY OOCIYKMBAaHHUIO BBINOJHIIOTCS ACXKYPHBIM
(00CIyKHUBAIOIINM) IEPCOHAIOM M BKJIFOUAIOT:

1) npoBepka BHEIIHEro COCTOSIHHS MOJLYJISl, OYUCTKA OT IIbUIN;

2) mpoBepKa HaJEKHOCTH COSIAMHEHHS 3a3EMJIAIOIIEr0 IPOBOIHUKA;

3.4 PaboTHI 110 TOI0BOMY TEXHUYECKOMY OOCITY)KUBAHUIO BBIIOJHSIOTCS CHEUATUCTAMU O
00CITy)KUBaHHIO [IOKapHOH CHIHAJIM3ALUK U BKIIOYAIOT:

1) paboTHI O eXEeKBapPTATLHOMY 00CITyKUBaHHIO (1I. 3.3);

2) mpoBepKy HAIEKHOCTH KPEIUICHUSI MOMYJIS, COCTOSIHUSI KOHTAKTHBIX COSIMHEHUI M BHYT-
PEHHEr0 MOHTaXa;

3) npoBepKy paboTOCOCOOHOCTH MO 10 11.3.5 HacTosiiero PO (mpu He0OX0AUMOCTH).
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3.5 IlpoBepka paGoTOCIIOCOOHOCTH MOIYJISI.

3.5.1 Hacrosmast MeToaMKa MpeAHA3HAuCHA IS TIEpCOHala, 00CIYKHBAIOLIETO TEXHUIECKUE
CpeICTBa OXPAHHO-TI0KAPHOW CHUTHATIM3ALUH U OCYIIECTBIISAIONIEIO BXOJHON KOHTPOJIb.

HecootBercTBue Moayiis TpeOOBaHUAM, YKa3aHHBIM B JaHHOM METOIUKE, SIBJISIOTCS OCHOBA-
HUEM IJIS IPEIbSBIICHUS MPETCH3UH TPEANPUATHIO-U3TOTOBUTEIIO.

3.5.2 IIpoBepka OOMKHA MPOBOAUTHCS IPH HOPMAJBHBIX KIUMATH4eCKUX ycaoBusax mo OCT
25 1099.

3.5.3 Cobpartb crenn, noakmrounB kK MUII menu u 3J1€MEHTHI COTIIACHO CXeMe, PUBEAEHHON
B [TPMJIOXKEHUWU M.

Ha Mopyne omkHbI ObITh YCTaHOBJICHBI (3aMKHYTHI) [uKkamiepsl J1, J2 (aBmxku Nel u Ne2 B
nosiokeHud ON).

Ha marasune conpoTHBICHUH, HOAKIIOYEHHOM K KiieMMaM XT1, BBICTaBUTh CONPOTUBIICHHE:

- s moxyneit MUII-(1,2,3)(-Ex), MUII-1(-Ex)-Din, MUII-(1,2,3)1(-EX) ¢ oTkiIt0ueHHOM
TepMOKoMITeHcaruel - 5,0 kOwm;

- g mogyneit MUII-(1,2,3)M(-Ex) ¢ BkaroueHHON TepMoKoMIieHcanueit - 1,5 kOm.

Ha Onoke nuTtanust ycTaHOBUTH BeIXOAHOE HanpsbkeHue 24,0 B u Tox orpannuenus 200MA.

3.5.4 BKto4uTh GJIOK MUTAHUSL.

Monyip ZOMKEH BKIIOYUTHCS B JCKYPHBIA pexkuM (curHamm3auus cM. m.1.2.11 tabn.1.4).

Ha crenne noynxHbI HENPEPHIBHO IT'OPETh CBETOBbIC HHAMKATOPHI VD1, VD4-5, VD8-9, VD12.

3.5.5 V3MeHsist CONIPOTUBIICHUE Mara3uHa MpOBEPHUTH paboTy MOIYJISI B Pa3IHYHBIX PEKUMAX:
- g MUII-(1,2,3)(-Ex), MUII-1(-Ex)-Din, MUII-(1,2,3)1(-Ex) Ge3 TepMOKOMIIEHCALIUH - B
COOTBETCTBHH C I1. 1.2.5 1 Tabnuueit 1.2;
- mnst MUII-(1,2,3)1(-EX) ¢ BKJIIOYeHHOI TepMOKOMIIeHcaMeil - B COOTBETCTBHH C M. 1.2.7 1
Tabauuei 1.3 HacTOsIEero pyKOBOACTBA.

3unavenust Rup, R3am, Rok mo Tabmuiam 10KHBI COOTBETCTBOBAThH PEAIbHBIM 3HAUCHHSIM B
cucreMe. MHaMKanus pe:KMMOB HA MOJIyJIe AOJDKHA cOOTBeTcTBOBaTh m.1.2.11 u Tabm.1.4. Mnau-
kanus ceeronuonoB VD1- VD12 Ha cTreHne AoKHA U3MEHSTHCS IPU U3MEHEHHH PEXHUMOB B CO-
OTBETCTBUH C MOJIOKECHHEM KOHTAKTOB pelie, yKa3aHHbIX B Ta0i.1.4.

3.5.6 s monyneir MUII-(1,2,3)1(-Ex) B pexnme TPEBOI'A MPOKOHTPOIUPOBATH H3MEHE-
HUE WHAULHUPYEMOTO PacCTOSHUS IPU H3MEHEHUH CONPOTHUBIICHHS Mara3uHa.

1) ns moxaysneit 6e3 TepMOKOMIEHCAUH OTOOpakaeMOE PACCTOSHHE PACCYUTBHIBACTCS IO

opmyze: R,. —(R,+R
L="
Yo

3aiy

rae

L — oTobpakaemoe paccTosiHuE, M;

RmMar — 3HaueHne BBICTABICHHOTO COMPOTHBIIECHHUS Ha Marazune, OM;

Rup — coxpaneHHOe 3HaY€HHE COMPOTUBIICHUS TOABOISAIIUX MPOBOAOB, OM;

R3amr — coxpaHeHHOe 3HaYeHHE CONPOTHBICHHS 3alIUTHOTO pe3rcTopa, OM;

0 — 3HaueHue IOTOHHOI'O CONPOTHBIIEHH TepMoKabdenst, OM/M.

JIy11 MOy J1s1, BBIMYIIIEHHOTO C 3aBO/Ia-M3TOTOBUTEIS U HE MPONICIIETO KATHOPOBKY Ha 00b-
€KT€ yCTaHOBKH, 3HAUCHUIO CONPOTHBIIEHMsI Mara3nHa 3100M IOJDKHO COOTBETCTBOBATH OTOOpPa-
xkaemoe paccrostaue 500 (£1)m, a conporusienuto 9300m paccrosuue 1500 (£1)m.

2) Monyib ¢ BKJIIOYEHHOH TepMOKOMIleHcanuei nepesecty u3 pexxuma HOPMA B pexum
TPEBOI'A ymeHblIeHHEM COIPOTUBIEHUs Ha BenuuuHy = Rok. I[Ipu 9ToM Ha MHAMKATOpE NOJK-
HO OTOOPa3HUTHCS PACCTOSHHE, PAaBHOE 3allMCAHHON B MOXYJb OOLIeH MaKCHMAalbHOH UIMHE Tep-
Mokabensi. FI3MeHuB conpoTuBieHHe Mara3una Ha Bennuuny (Rmaras — (Rop+R3ai))/2, npokon-
TPOJIMPOBATH YMEHBIICHUE HHIUIPYEMOT0 PacCTOSIHUS B JIBa pasa.

3.5.7 IIpoBecTn mpoOBEPKH, YKa3aHHYIO B IL.IL. 3.5.5, 3.5.6, A BTOporo u Tperhero muiekda
CUTHAIN3ALHUH.

3.5.8 [To oKOHYaHHU MTPOBEPOK MPUBECTH MOJYJIb B IEpPBOHAYAIEHBIE HACTPOUKH.

3.6 IIpousBectu 3amuch B xxypHaie koHTpous cpencts OIIC o pe3ynbpraTax mpoBEpKH.
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4 BO3BMOXHBIE HEUCITPABHOCTHU U METO/bI UX YCTPAHEHUS

4.1 IlepeyeHb BO3MOXHBIX HEUCIPABHOCTEH, KOTOPBIE OMYCKACTCS YCTPAaHATh CHJIAMM IO-
TpeduTes, U ciocoObl UX YCTpaHEHUs NpuBeneHbl B Tabmuue 4.1. YcTpaHneHne HeHCIpaBHO-
cTeil mpousBoaAuTh cornacHo TpedoBanusam ['OCT 30852.18 u [ITOIIL.

BHUMAHMUE! B3pbiBo3amuileHHbIe MOAYJIH He MOMJIEKAT PEMOHTY y OTpeduTe 5.
B nessix coxpaHeHHusi B3PbIBO3ALIUIICHHOCTH PEMOHT MOJY.JIsl JOJI’KEeH Mpo-
H3BOAHMTHLCSA TOJILKO Ha 3aBO/le-H3r0TOBHTeIIE.
Tabnunna 4.1.

Haumenosanue
HEHCIIPaBHOCTH, BeposiThas npuunna Croco0b! ycTpaHeHHs
BHEIIHEE IPOSIBICHHE
1.Monyns He Bkmouaercs|HempaBuiibHas MONAPHOCTH ITpoBepUTh U NOJKIIOYUTH B COOTBETCT-
— BCE CBETOAMOAB! IIOTa-|IMOJKIIOYECHHS MHUTAIONIMX IPOBOJOB. |BHU CO CXEMOM.
IIEHBI. Her xoHTakTa Ha KjIeMMax AJst oj-
KIIIOYEHHUS] TUTAHHS. INoaTsAHYTH BUHTHI HA KIIEMMHOH KOJIOJI-
HeuncnpaBHOCTS B Ilenu Mofady MUTa- |Ke.
HUS K IpUOODY. IIpoBepuTh LETIb MUTAHUS, YCTPAHUTD
HeuncnpaBen 610K pe3epBUPOBAHHOTO |HEHCIIPABHOCTb.
nutanus (bPIT). IIpoBeputs BeIxoaHoe Hanpspkenue bPIT,

IIPH HECOOTBETCTBUHU 3aMeHUTh BPII.

2.MOZ[yJ'IL He ctaHoBUTCs B|Ocimabiin KOHTAKTHI HA KOJIOOKE It HOZ[TXHyTI) BUHTHI HA KOHTAKTHOM KO-

JEKYPHBII pexRUM MOAKITIOUEHNUS NUTeH(ha CUTHAIN3ALMH. |JIOAKE.
Hewucnpasen (3amMkHyT uiau o6opBad)  |[IpoBepuTh CONpOTHBIEHHE U 3AMEHUTH
TepMOKabenb. HEUCIIPaBHBIH OTPE30K.
O6opBaHa WU 3aKOpPOYEHA JIMHHS IIposeputs conporusnenue LIC, ycrpa-
nuieiida curHanM3anum. HHUTb HEHCIPABHOCTb.

3. Her curHammsamuu Bo |HeT KOHTaKTa Ha BBIXOAHBIX KiIeMMaX. |[IOATSHYTb BUHTHI KIEMMHOH KOJIOAKH.
BHEILIHUE LIeNHU O0opBaHbl coeMHUTENbHBIE TPoBoAa |Haiitu u ycTpanuth oOphIB.

5 XPAHEHHUE

5.1 XpaHeHne MoJyJysi B YIAKOBKE IOJDKHO COOTBETCTBOBATH YCJIOBUSIM XpaHEHUs | 1o
I'OCT 15150.

5.2 Bo3ayx B IOMEILEHHUH Ul XpaHEHUS MOJIYJIs HE JOJDKEH COAEpKaTh MapoB KUCIIOT, Lie-
JI04eHi, arpeCCHBHBIX TA30B H APYTUX BPEIHBIX MPHMECEHi, BHI3BIBAIOMINX KOPPO3HIO.

5.3 Cpok xpaHeHHS MOAYJA B yIaKoBKe 0e3 MepeKOHCepBalMU JOJDKEH OBITh He Oomee 12
MECSIIEB.

6 TPAHCIIOPTUPOBAHHUE

6.1 YcnoBus TpaHCIOPTUPOBAHUS MOAYJIS IOJDKHBI COOTBETCTBOBATh YCIOBUSAM XPAHEHUS 5
no 'OCT 15150.

6.2 TpancnopTHpOBaHHE YIAaKOBAHHOI'O MOJYJISI IPOM3BOAMUTCS JIIOOBIM BUIIOM TPaHCHOPTA B
KPBITBIX TPAHCHOPTHBIX CPENCTBAX, B COOTBETCTBUH C TPeOOBAaHMSAMHU AEHCTBYIOIINX HOPMATHB-
HBIX IOKyMEHTOB.
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7 TAPAHTHUU U3TOTOBUTEJISA
7.1 IpennpusTie-U3roTOBUTEIb rapaHTHPYET COOTBETCTBUE MOYJIsl TPEOOBaHUSIM TEXHHUYE-
ckux yciosuit CIIP.425521.007 TY npu coGutofieHuu yCIIOBUH TPaHCHOPTUPOBAHUS, XpaHEHUS,
MOHTa)a M SKCILUTyaTallH.

7.2 T'apaHTHHHBIHA CPOK SKCILTyaTaluu — 24 Mecsa ¢ MOMEHTa BBOJA B DKCIUTyaTalHio, HO
He Oonee 36 MecsIEeB C MOMEHTa H3TOTOBIICHHSI.

8 CBEJEHUS Ob N3IOTOBUTEJIE
000 «CIHELITPUBOP», 420029, r. Kazaub, a/q 89, yin. Cubupckuii Tpakt, 34
ten.: (843) 512-57-42  daxkc: (843) 512-57-49
E-mail: info@specpribor.ru,  http://www.specpribor.ru

9 CBUAETEJBCTBO O IPUEMKE

Mopnynb untepdeiicHblii nmoxapusiii  MHAII — 3aBOJICKOM  HOMeEp

COOTBETCTBYET TexHuueckuM ycioBusim CIIP.425521.007 TY u

NpU3HaH T'OAHBIM K OKCIUTyaTalluu.

JlaTa BblIycKa

M.IL

Havanenuk I'TK

10 CBUAETEJIBCTBO OF YIIAKOBBIBAHUU

Mopnynb unTepdeiicublii noxapusiii MUII ( BapuaHT U 3aBOJACKO# HOMep — I. 9 ) ynakoBaH

Ha 3aBOJIC-U3TOTOBUTEIIC COI'JIACHO Tpe6OBaHI/I5{M KOHCprKTOpCKOﬁ JOKYMCHTallUU.

Z[aTa YIIaKOBbIBaHUSA

‘YmakoBbsIBaHUE Ipoun3BEI
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11.1 Pexkinamanuu MPEABABIAIOTCA NPEANPUATUIO-U3TOTOBUTEIIO B TEUCHUC FapaHTHfIHOFO
CpOKa B YCTaHOBJICHHOM HOPSAOKE C 00s13aTeIbHBIM MPUIOKECHUEM HACTOAIICTO NOKYMEHTA U

aKTa 0 BBOAC MOAYJIA B OKCILUTyaTalUIO.

11.2 IIpu oTKa3e WM HEHCIIPABHOCTH MOAYJIS B TEUCHHE FAPAHTUHHOTO CPOKa JAOJKEH OBITH
COCTaBJICH aKT O HEOOXOJMMOCTH PEMOHTA M OTIPaBKH HEUCHPABHOTO MOAYJIS Ha NPEAPUATHE-

HU3roTOBUTCIIb.

11.3 Bce mpeabsBieHHBIE PEKJIaMallii PETHCTPUPYIOTCS B COOTBETCTBHU ¢ Tabmuuei 11.1.

Tabnuma 11.1

Jara u
HOMED aKTa
peKIamManuu

Kpartkoe
coziepKaHue
peKIamManuu

Mepesl,
MIPUHATEHIE IO
peKIaManum

JIOJDKHOCTB,
bamunus u
HOJMUCH
OTB. JIMIIA

IIpumeuanue

12 CBEJEHHUA Ob YTUWIN3ALOUU

Monynb He cOlep)KUT KOMIIOHCHTOB U BEILECTB, TPEOYIOIUX OCOOBIX YCIOBHIA YTHIM3AIUH.
YTunauzanus oCyIecTBISIETCS B OPSIKE, NPEAyCMOTPEHHOM 3KCILUTyaTUPYIOLIEeH opraHu3aluei.
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INPUJIOXKEHHME A

Puc. Al. Bueurnwuii Bua moayneii MUII B HaCTEeHHOM MCTIOJTHEHHH.
220
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MNPUJIOKEHUE A
(mpomomkenue)

Puc. A2. Baemnuit Bua moayneit MUIT nmst montaxa Ha DIN-pefiky.
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HPUJIOKEHUE b

Pa3smerka nosepxHocTH i kpernennss MUIT HacTeHHOTro HCITOTHEHHS
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INPUJIOKEHHUE B

Puc. B1. Cxema Bremunx noakiarouenniit MUIT
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NPUJIOKEHHUE B
(mpomoymkeHue)

Puc. B2. Cxema MoAKITIOYEHUS IBYXTEMIIEPATYPHOTO TPEXKIIIBHOTO Kabels K
IBYXKaHAJTBHBIM MonyisiM MUII-2, MUTII-2-Ex

KoHTakTbl TepMokabens:
MITT

1 - Temnepatypa cpabartbiBaHus 1
2 - obwmn
3 - TemnepaTypa cpabaTbiBaHus 2

Raay 1 Rnp

N 7
Tepmokabenb K3-2* K3-1*

K
Rok1

OKIjz SR

i

U3

Rok K3-5* K3-4*|  Rnp
¥ X
o— —eo— —

R3aw?2

K3* - To4kn 3amblkaHus Npu kannbposke
Rok - okoHeuHbIn pesuctop C2-33H-0,25-3,3kOm...6,8kOMm £5%
R3auy - 3awmTHen pesnctop C2-33H-0,25-33 OMm...56 Om +5%

Rnp - pacnpegesieHHoe conpoTyBIieHne NPoBOLOB
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Puc. I'l. Cxema noakmouenus mogyns MUII k IITKII

MW

XT4
HP] 1
HOPMA1 [O]2

'

H3| 3
XT5

HP] 1
TPEBOrA 102

'

H3| 3

XT6
HP| 1

HOPMA2 |02
H3| 3
XT7
HP| 1

'

TPEBOTA2{ O |2
H3| 3
XT8
HP| 1
HOPMA3 |02

'

r'r

H3| 3

XT9
HP

TPEBOrA 3| O
H3

WIN =

r'r

R1 =R3 = R5 = Rpg - conmpoTHBICHUE, COOTBETCTBYIONIECE COMPOTHBICHUIO MuIcii(a curHanmza-
LMY [PUEMHOro mpudopa sl ASKYPHOTO pexxuMma (COOTBETCTBYET €ro
OKOHEYHOMY COIIPOTHBIICHUIO).

R2 =R4 =R6

IIpumep 3HaueHUt CONPOTUBIICHUI:

- CONPOTHUBIIEHUE, COOTBETCTBYIOIIEE COMPOTHBICHHIO MITei(a CUrHanu3a-
MY IPUEMHOTO Ipubopa A pekKuMa TPEBOT .

Tun npuemHoro npudopa

R1=R3=R5

R2=R4=R6

cepust «SIxont-N»
(tun ILIC - AKTUB)

6,8kOM 5%

1,060m £5%

cepust «Sxont-N»

(1un 11IC - TACCHB) 4700m +5% 4,7xOm 5%

«Curnan-201I», «C2000-ACIIT» 1,0k0Om +5%
(tun metida — 2 4,7x0OM £5% I

— M0KapHBII KOMOHHHPOBAHHBIH) 10,0kOM £5%
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NPUJOXEHUE I
(mpomoymkeHue)

Puc. I"2. CxeMa noaxito4eHus TpexKaHalbHBIX Moayneit MUII
k nweti¢y IIIKII mis pacro3HaBaHus ABOHHOTO (TPOHHOTO) cpabaThIBaHUS

Bapmuant 1 — umumayus cpabamviganus moxonompe@mlomux (HOPMATLHO-PA30OMKHYMbIX) Uzseuwiamenel

MM MMKr R1 - compoTHBieHHE ISKYPHOTO
XT4 R4 pexnMa (COOTBETCTBYET OKOHEU-
—~ HP[ 1 —} HOMY COIIPOTHBIICHHIO);
% HOPMA 1 [O]2}—
H3[3 R2-R4 - compotuBieHHE, COOT-
XT5 Rz BETCTBYIOIIEE  COMPOTHBIICHUIO
. Pl 1} 3 LIIC mnpuemuoro mpubOpa NpH
%TPEBO'—M 1042 —H cpabaTbIBaHUN OJIHOTO TOKOIOT-
H3|3 P PEOIISIOETO U3BEIIATENS.
XT6
| HP[ 1 —
Q: HOPMA2 [O]2}—
[H3[ 3]
XT7 Rs
~ 1P 1 — Ipumep: nnsa «Curnan-20I1»,
Q: TPEBOrA 2[ 0] 2] «C2000-ACIIT» -
133 R1=4,7x0m £5%;
XT8| R2=R3=R4 =2,0xOm +5%;
] HP| 1}— Tun HIC=1.
Q: HOPMA3 [O]2
[H3[ 3]
XT9 Ry
~ HP[ 1 ——
Q: TPEBOrA 3[ 0] 2]
3

Bapwuanr 2 — umumayus cpaﬁambl@anuu naccusHvlx u3eeu4_am6ﬂeﬁ (Ha Da?MblKaHue)

MU MK

<
3
=

R1 - compoTuBneHne aexypHOro
r]R pexuma (COOTBETCTBYET OKOHEY-
! HOMY CONIPOTHBIICHHIO);

ald
HOPMA 1 [ O]
H3

A

x

R2-R4 - comporuBieHHe, COOT-
:._I BETCTBYIOIIEE  CONPOTUBIICHHIO

HIC mnpuemHoro mnpudopa mnpu
cpabaTeIBAaHMN OJHOTO MACCHBHO-
O M3BEIIATENs.

lald
TPEBOTA 10|
H3

e

x

x
ooz [o[el=]a o[l [olel=]5 [elel]a [ele]=
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