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Hacrosiiee pykoBOACTBO MO 3KCIUlyaTallMM (Jajnee — PYKOBOJACTBO) pacHpOCTpaHSETCs Ha
terocueTyuku-peructparopel  «MATUKA»  (mamee — TEIJIOCUETUMKH), M3TrOTABIMBAaEMbIE B
coorBercTBUM ¢ 4218-003-89503403 TV.

A Mecs4HBIN apXUB UMEETCS B TEIIOCUETYHUKAX, U3TOTOBIEHHBIX ¢ ¢eBpass 2015 roga. J{ns

BBITPY3KH M TE€YaTH MECAYHBIX apxuBOB Hcmoib3yiite I10 «Archive» Bepcun 4.5 u HOBee, apXUBaToOp
BepcHuM 2.6 U HOBEE.

PykoBOICTBO COAECPKUT TEXHUYECKHE XAPAKTEPUCTUKH, OIMCAHME YCTPOMCTBA M IIPUHIMIA

I[CI\/JICTBI/ISI, a TakKXKC CBCIACHU, HGO6XOI[I/IMLIC IJid MPaBUJIIBHOI'O MOHTaXa MW SKCILTyaTallun
TCIIJIOCUCTUYUKOB.

A Ilepen ycrtanoBko# u nmyckom teriocuetunka «MAT'MKA» B skcrutyaTanyio He00X01umMo
BHHUMATEJIbHO HM3YYMTh HACTOsIllee PYKOBOJACTBO MO IKCILUIyaTalldM M T[AaclopT Ha U3JENHe.
Heo6xoanmo o6patuth BHUMaHUE HA CIIEAYIOIINE TTOJIO0KECHUS:

— MPaBUIBHOCTH YCTAHOBKH IEPBUUHBIX NPe0Opa3zoBaTenei;
— IPAaBUIBHOCTH NMPOKJIAJKH U MOAKIIOUCHHS COEUHUTENBHBIX KaOeeH.
SAITIPEHIAETCAI:

MIPOU3BOJIUTH MPOU3BOJIBHYIO 3aMEHY 3JIEeKTPOMAarHUTHBIX NpeoOpazoBareneil pacxona (OIIP) u
M3MEPUTENIBHOTO OJI0Ka B KOMIUIEKTE TEIIOCUETYHKA,

MPOU3BOIUTH CBapKy Ha Tpybe u ¢nanmax OIIP, a Takke MpouU3BOIUTH CBApKY B JIIOOOM MeECTe
TpyOONpOBOJa, HA KOTOPOM YCTAHOBJIEH JJIEKTPOMArHUTHBIN MpeoOpazoBaTeib pacxona, MpU
BKIJIFOUEHHOM 3JICKTPOHHOM OJIOKE TEIUIOCUETUHKA,

ucnonbs3oBath JIIP B KauecTBe MOHTaKHOTO MPUCTIOCOOIEHUS MPU MPUBAPKE OTBETHBIX ()JIaHIICB
TpyOONPOBOIOB;

HCIIOJIB30BATh JI1 MOHTAXa MNPOBOJAa C HCIYKCHBIMHU KOHIAMU WM JTIYAHUTH KOHILI IIPOBOIAOB,
IIOAKJIFOYCHHBIX C OI[HOﬁ CTOPOHBI K KJIICMMaM 3JICKTPOHHOI'O 6JIOK3.;

HCIIOJIB30BaTh Tp}’60Hp0BOIII>I B KQUCCTBC 3a3CMJIAIOIICTO KOHTYpa CBAPOYHOI'O arlrapara.

A BHUMAHME! HM3roroButens HMeeT NpaBO OTKa3aTh B TapaHTUWHOM OOCITYXKMBaHHUH
TEIJIOCUYETYUKA B CIIydae, €CIu:

- OJICKTPOHHBIE KOMIIOHEHTBI, IUIaTbl M KOPIYC DJEKTPOHHBIX OJIOKOB M TEPBUYHOIO
npeoOpazoBarens pacxoja UMEIOT MEXaHMUECKHE MOBPEKICHUS U CIe/Ibl MOoNaJaHusl BJIard, Macjiaa Wiu
JIPYTUX KUJIKOCTEH;

- U30JIIIMOHHOE IOKPBITUE BHYTPEHHEH TpyObl MEpBUYHOrO MpeoOpazoBaTelis pacxoja HUMeEET
BHJIMBIE TIOBPEK/ICHNUS,

- MOHTa&X W/WIU JACMOHTaX MPOBOAWIICA C HAPYIICHHUEM IpaBUJI HACTOAMICTO «PYKOBO)ICTBa 10
OKCIUTyaTaluu,

- HC BBIIIOJHCHEBI YCIIOBHA MOBCPKHU U PETIIAMCHTHOTO 06CJ'IY)KI/IBaHI/I$I pacxogomMepa, YKa3aHHBIC B
pasnenax 5 u 6 Hactosmero «PykoBoACTBa MO IKCILUTyaTaIllUN.

JI1st TIoJTydeHUsT TEXHUYECKUX KOHCYJBTAIIU 10 MOHTaXY W 3KCIUTyaTallMH TETUIOCYCTYNKA,
a TaKXe 3aKa3a MPOrpPaMMHOTO OOeCIeYCHHS I JTUCTICTUSPH3AIMN WIA PACICUYaTKH apXHBOB,
obparmaiitech mo Tenedonam (8332) 35-16-00, paxce (8332) 62-01-40 wiu Mo INEKTPOHHOM MOUTE
energo@vtkgroup.ru

JononuurensHas WHGOpMAIUsS W PEKOMEHJAIUMU MO NpuMeHeHuto Ha HHTepHer-caiiTe
www.vtkgroup.ru
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OENEPAINIBHOE ATEHTCTBO
MO TEXHUYECKOMY PETYITMPOBAHWIO U METPOJ’IOFI/]M

- CBUJIETEJIBCTBO

06 yTBepxp.eHmw TMna cpeacTs U3MepeHuin

RU.C.32.004.A Ne 53360

Cpox nencTeus oo 09 gekabps 2018 r.

 HAWMEHOBAHME THIIA CPE/ICTB U3MEPEHMUI

TennocueTuukm - peructpatopbl "MATUKA"

 UBFOTOBHUTEJD
- 000 "BTK-ITPOM", r. Kupos

_ PETMCTPALIMOHHBII Ne 55821-13
~ IOKYMEHT HA [TIOBEPKY

- 4218-003-89503403 MM
~ MHTEPBAJI ME3(TY TIOBEPKAMH 4 roaa

i Tum CPEACTB HM3MEpEeHHMH yTBepik[eH mpukazoM DenepanbHOro - aremcma no
o 'Texrm'{ecxomy PEryIHpPOBaHHIO ¥ MeTposiorun oT 09 gekabps 2013 r. Ne 1452

- OnmucanHe THIA CpENCTB H3MEPEHMH SBISETCS 0OOA3aTEILHBIM npnnoxcermeM
oK Hacmmuemy CBHIETENLCTRY.

- 3amectutens PykoBoauTens
- QenepanbHOro areHTCTBA

. Cepusi CU




MEPEYEHB YCJIOBHBIX COKPAIIIEHUH U UCIIOJIb3YEMBIX
TEPMHUHOB

BC - BoxocueT4Mk WM pacxoAoMep, HUMEIOMIMM BBIXOJHBIE «BECOBBIE» HUMITYJIBCHI C
Pa3MEPHOCTBIO <«JIUTP HA HMMIYJbC», SBISIOMIMICS CPEJACTBOM H3MEPEHHUs, BHECEHHBIM B
roCy/1apCTBEHHBIN peecTp;

OIIP - ojnekTpoMarHUTHBIA MpeoOpa3oBaTelb OOBEMHOrO pacxoja KUAKOCTH, He
coJiepKalliil SJIEKTPOHHBIX CXEM, HE UMEIOUIMH HOPMUPOBAHHOTO BBIXOJAHOI'O CHUTHAIA U HE
SIBJISIFOLIMIACS CPEACTBOM U3MEPEHUS;

Iy - nnameTp yclIOBHOTO IIPOXOJa;

JJI - naTuuk JaBiaeHUs, UMEIOIIUNA TOKOBBIM BBIXO/;

TC - repmornipeoOpazoBaTenh COMPOTUBICHHS TNIATUHOBBIN;
Ob - 37eKTPOHHBIN 0JI0K TETUIOCYETUYUKA HITH PETUCTPATOPA;
KKMU - KUJIKOKPUCTATIMYECKUN UHIUKATOD;

I'BC - ropsiuee BojocHaOX EHUE;

XBC — x0101H0€ BOIOCHA0KEHUE;

OPK- a1exTpoMarHuTHbIN pacxo0MEPHbIN KaHaI;

~

[TepeMenHBIN TOK

L

A
O

3akuM pabodero 3a3eMJICHUS

Buumanwue! (CM. COITPOBOUTENILHYIO JOKYMEHTAIIUIO)

OO6opynoBanue, 3aIUIIICHHOE TBOWHOMN MIIM YCUJICHHOUM U30JIALUEH (SKBUBAJICHTHO
kiaccy [ TOCT P MOK 536).

Ipumeuanue. DIIP nmoakmrouatorcst k Bxomam u Bbixogam OPK. K Bxomam ummynbCHBIX
KaHaJIOB Db MNOAKIIOYAIOTCd MEXaHMYECKHE BOJOCUETYMKH C TEPKOHOBBIM BBIXOJIOM, a TaKXKe
pacxoaoMephbl U perucTpaTophl pacxoia ¢ UMIYJIbCHBIM BbIX00M, Hanpumep, «MATUKA-PI».



1 OIIMCAHHUE U PABOTA

BHUMAHMUE! Ilepen ycraHOBKOMH, BCKPBITHEM BepXHeil KPBINIKH M NOAKJIOYEHHEM COeJUHHUTEIbHBIX
NPOBO/IOB 00513aTEJIbHO OTKJIIOYUTE TEII0CYECTYHK OT CETH.

1.1 HazHauyeHnue u3geans

1.1.1 O6mme cBeneHus

Temnocuerunkn «MATMKA» mpencraBisitor  co0oif  MHOTOKaHAJbHBIE KOMOWHHPOBAHHBIC
M3MEPUTENIbHBIE PETUCTPUPYIONIUE MPHOOPHI, MpeAHa3HAYCHHBIE U U3MEPEHUS M PETUCTpaIuu
KOJIMYEeCTBA TEIUIOThI, OOBEMHOTO pacxoaa, o0beMa, MacChl, TEMIEPaTyphl, JABICHHUS BOABI B
OTKPBITBIX M 3aKPBITBIX CUCTEMax BOJSHOIO TEIUIOCHAOXKEHUS, a TaKKe TOpsdYero U XOJOJHOIO
BOJIOCHAOKEHUS.

ObaacTb NPUMEHCHUSA: Y3JIbI KOMMCPUYCCKOI0O U HCKOMMCPYCCKOI'0 Yy4€Ta KOJIMYCCTBA TCIUIOTHI U
pacxoa BOAbI, a TAKIKC HOTp€6JIeHI/I$I BOABI B CUCTEMAX IOpAYCro U XOJOJHOIO BOI[OCH3,6)K€HI/I$I,
Pa3JIMYIHBIC IIPOMBIIIJIICHHBIC CHCTCMbI c6opa JaHHBIX.

Temnocuetunk «MAT'MMKA» MoeT HCIOJIB30BaThCS B MPOMBIIUIEHHOCTH M KOMMYHAaJIbHOM
XO03sIIICTBE B KaU€CTBE MHOI'OKaHAJILHOTO PacXoJ0Mepa WK BOJOCUETUUKA JIUISl U3MEPEHUs 00beMa,
Macchl M JIABJICHUS BOJBI, BOJHBIX PACTBOPOB, BOJHOW IYJBIBI, OBITOBBIX W HPOMBIIIJICHHBIX
CTOKOB U APYTUX KUJKUX CPE.

MeTtpoaornyeckue  XapaKTePUCTHKHM  DJIEKTPOMAarHUTHBIX  PACcXOJOMEPHBIX  KaHAaJOB
TEIUIOCUETUYUKOB COOTBETCTBYIOT kiaccy «l1» mo T'OCT P 51649-2014 «TemnnmocyeTyuku Juis
BOJISIHBIX CUCTEM TerutocHa0keHust. OOIue TEXHUYECKUE YCIOBUSY.

MeTpoiornueckue XapakTEePUCTUKH HMITYJIbCHBIX KaHAJIOB TEIIOCUYECTYUKOB COOTBETCTBYIOT
kmaccy «l» wmn «2» mo T'OCT P 51649-2014 «TemnocyeTunku A BOISHBIX CHUCTEM
TeriocHaOkeHus. OOIMe TEXHWYECKHUE YCIOBHUS», B 3aBUCUMOCTH OT METPOJIOTHYCCKUX
XapPaKTEPUCTUK BOJIOCYCTUYUKOB, PACXOJOMEPOB HIIM PETUCTPATOPOB PacXojia, MOAKIOYEHHBIX K
BXOJ1y UMITYJIbCHOTO KaHaJIa.

Tennocuerunky BHeceHBI B I'ocy1apcTBeHHbII peecTp cpeacTB m3mepennid mog Ne55821-13.

TernocueTunku coOOTBETCTBYIOT TpeboBaHusM "[IpaBui KoMMeEpUYECKOro yyeTa TeIIOBOM SHEPIUH,
TerioHocurerens”, yreepxaeHHbIM [locranoBnennem [IpaButensctBa PO ot 18 HOa0ps 2013 roxa
Nel034.

MexnoBepoYHbIi HHTEPBAJI:

— 4 roma oI TEIUIOCYETYNKOB BCEX WCIIOIHEHUH.

1.1.2 YcaoBus okpyskaomei cpeabl

1.1.2.1 IlapameTpsl AJst Ib TemnocueTyuka:

— TeMIeparypa oKpyxaromiei cpenpl ot mitoc 5 1o mwioc 50 °C;

— BEpXHee 3HaYeHHE OTHOCUTENIbHON BIAKHOCTH OKPYKaIOLIEero Bo3ayxa 10 93 % npu Temmeparype
wioc 35°C u 6osee HU3KUX TeMIlepaTypax, 6e3 KOHACHCAI[MH BJIary.

— Crene”s 3aUIIEHHOCTH OT BOIBI U meUH He Hibke [P40 mo 'OCT 14254-96.

1.1.2.2 Tlapamerps! nas JIIP:

— TeMmImeparypa oKpyxaroiei cpeabl or MuHYC 35 1o mioc 50 °C;
— TeMIleparypa XHUAKOCTHU OT IuIroc 2 Ao mioc 160 °C;

— BEpXHee 3HaYeHHE OTHOCUTEIBHON BIaXXHOCTH OKPYXKAIOIIEro Bo3ayxa 70 95 % mnpu temneparype
wnoc 35°C u 6oree HU3KUX TemIieparypax, 6e3 KOHAeHCAIlH BJIary.

— CrerneHp 3alMILIEHHOCTH OT BOABI U buid He Huxke [P64 o TOCT 14254-96.



1.1.3 UcnosiHeHUus (MO/I€e/TH) TEMI0CHETYHKOB

[Toapo6HO 006 0COOEHHOCTSIX UCIIOTHEHHH (MOIeNei) TeraocueTdnkoB cM. [Ipunoxenue b.

1.1.4 Cucrema 0003HaYeHni Mogeu Db TemiocueTynka

e IlepBasi OykBa yKa3bIBaeT Ha KOJMYECTBO CHUCTEM YYeTa, MOAJNEPKUBAEMBIX BBIYMCIUTEIBHON
yacThio0 Db TernocueTynka, perucTparopa Uiy HHOTO yCTPOMCTBA:!
— «A», «/I» - onna cucrema yuera. O0e 6ykBbl 0003HAYAIOT OJJHY U TY K€ MOJEIIb.

— «E» - ABC€ CUCTEMBI YUCTa.

«T» - Tpu cucremsl yyera.

«P» - BpIUHMCIIUTEIbHAS YAaCTh OTCYTCTBYET.

IIpumeyanue:
3zeck U nanee noapasymenaercs, uto «Cucrema ydera» 3710:

— ecau TpeOyeTcst pacyeT SHEepPrud, TO ITO TPYyMNa CBA3aHHBIX MeXxay coboit or 1 mo 3
BOJIOTIPOBOAOB (Tpy0). "CBsi3aHHBIX" 03HAYAET, YTO BOJA B KAKOM-TO MOPSAIKE MEPETEKAET
MexIy HUMU. Hanpumep, moaaronuii 1 oOpaTHbIi BOJONPOBOABI WIM KOHTYP OTOIUICHUS
¢ orBogom ['BC, wiu oTOIICHWE C TONMUTKOW W3 OOpaTHOro BoaompoBoaa. Eciwm
BOJIONIPOBO/BI HE CBSI3aHBI 110 BOJE, TO OHU HE MOT'YT BXOJUTh B OJIHY CUCTEMY, B KOTOPOM
pou3BOAUTCS pacuer 3Hepruu. Hampumep, otaenbusiii BBoag ['BC HE MOXKET BXOAUTH B
CHUCTEMY C OTOIUICHUEM.

— Ecnu B cucreme pacuera 3HEpruu HET, TO 3TO OT 1 10 3 BOAONPOBOJOB, KOTOPBIE MOTYT
OBITh, KaK CBS3aHHbIE, TAK U ITOJIHOCTHIO pa3/ieJICHHbIE.
e Bropas u TpeTbsi OYKBBI IPU UX HAJIMYUU YKA3bIBACT HA PA3HOBUAHOCTH 0a30BOI MOJEIINU:
— «M» - umMeeTcs UMITYJIbCHBIA BBIXOJI;
— «C» - UMeeTcs TOIBKO MOJIMHEHHBIN MOAYIb udpoBoii cBsi3u MAGLAN;

— «R» nmm «P» — Hanmu4nue BO3MOXXHOCTH PAa0OOTHI BCEX AIIEKTPOMArHUTHBIX KaHAJIOB pacxoja B
U3MEpUTENIbHON yacTu Db ¢ peBepcUBHOM Mo1aueil BObI;

e Iluppslr B HOMEpPE MOACIM O3HAYAIOT YHUCIO WM3MEPUTENbHBIX KAaHAJIOB, paCHasHHBIX,
OTKaJIMOPOBAaHHBIX U AKTUBHBIX, B U3MEPUTEIbHOM YacTu Ob:

ast
— 1 mudpa — yucno kananoB Ans noakiatoueHus JI1P;

as
— 2 uudpa — yrcao KaHayoB Juis nojakimouenus TC;

ast
— 3 mudpa — 9ucio KaHAIOB i oakroueHus J1/1;

as
— 4 uudpa — 9rciIo0 UMIYIbCHBIX KaHaIoB aJis moakoueHus BC.

e BykBbl B cydpukce 0003HaueHHS YKa3bIBAIOT, YTO JaHHBIA Db MMeeT AOMOIHUTENbHBIE KaHAJIbI
MOZYJIH:

— «—» — OTCYTCTBYIOT JIONIOJIHUTEJIbHBIE KaHAJIbI BBIBOJIA MH(OpMAINH;
— «II» — numeeTca BCTpOEHHBIN KOHTPOJUIEP MPUHTEPA;

— «N» — umeercst BcTpoeHHbIH Moaynb Mactepa MAGLAN nns co3ganust BHyTpeHHer cetu RS485
JUISL CBSI3U ¢ MOAYIsIMU PCxXxX.

e Ilugpa nocie cyddukca yka3plBaeTcsi NMPOU3BOAUTENEM Ui 0003HAUEHUS BEPCUM I1E€YaTHOM
IUIaThl, MCIOJIb30BAHHOM B JaHHOM Temocuérunke (cMm. m.1.1.3). Bepcus medatHoil miatel Ha
TEXHUYECKHE W OCHOBHbIE (YHKIIMOHAJIbHbIE BO3MOKHOCTH HE BIIMSET W HE YKa3bIBaeTCi B
MPOEKTHOM JOKYMEHTAllMM M KapTax 3akKa3a. TeIuIoCYETYMKM HOMEpa MOJENE, KOTOPBIX
pa3ianyaroTcs IocleqHe nu@poil, SBIAIOTCS IOJTHOCTHIO B3anMMoO3aMeHseMbIMU. OTCyTCTBHE
nugpsl nopazyMmeBaeT Homep 1.



[Tpumep yciaoBHOro 0003HAYEHHSI MOJAETU TEINIOCUETYHKA!

«Temmocuetunk MAITMMKA AR2423114» o3Haudaer: TEIJIOCUETYHMK MOCTPOeH Ha ocHoBe Ob
6a3o0Boil Momenu «x2423» W mpenHa3HaueH [UIS OJHOM CHUCTEMBbl C PEBEPCHBIM HaIpaBlICHHEM
JBIDKEHUS] TIOTOKA TEIJIOHOCUTEINS B JIFOOOM TpyOOmpoBojie. B €ro KOMIUIEKT MOCTaBKH BKJIFOUEHBI
onun Ob, nea DOIIP, Db umeeT BXonabl AJIsl MOJIKIOUYECHHUS YETHIPEX TEPMOJAATUUKOB, NBYX JJI u Tpu
BXOAAa JJs MOAKIIOYEHUS JOMNOJHUTEIBHOIO 3JIEKTPOHHOIO WM MEXAHMYECKOro pacxoaoMepa,
KOTOPBI MO>KHO HCIIOJIB30BAaTh JUISI MU3MEPEHUs 00beMa MOJIMUTKH WIH XOJOJHOW Boabl. MMeercs
BCTPOEHHBIN KOHTpOJUIEp NpUHTEpa. Bepcus neyatHoi miatel 4.

1.1.5 Cucrema o003Ha4YeHMii 3aBOACKOr0 HOMepa JDb TensocueTynka U pacxogomepa

as
— 1 OykBa— 0003Hau€HUE U3TOTOBUTEIIA:

— I 00O «ITPUBOP-UMIIBKC» (r. Mocksa);
- Ko 000 «BTK IIpom» (r. Kupos);
- M. 000 «<MATUKA-ITPUBOP+» (r. Mocksa).

as as
— 1" u2  uudpasto nocneanue 2 nudpsl roga Beimycka Ob;

ast A
— 3 u4 uudps 0003HAYAIOT MECHI] BHIITYCKa,

as .ag _as .
- 5,6 ,7 uudps 0603HaYAIOT TOPSAKOBBIA HOMEP U3ENUs 11 YKa3aHHOTO MECAIa BBIMYCKA.

Hanpumep, nomep M1303097 o3nauaert, uto Db Temnocuerdnka Obu1 Beimyiier OO0
«MATUKA-TTPUBOP+» B mapte 2013 roga ¢ mopsigkoBsiM HOMepoM 097.

1.1.6 3aka3 TemJiOCYETYHKOB U PACX0I0OMEPOB

3aka3 peKOMEHAYETCs OCYILECTBIIATh IIYTEM 3aIllOJIHEHHsI KapThl 3aKa3a (CM. MpHIokeHue A), B
KOTOPOH JOJDKHBI OBITh YKa3aHbI BCE MapaMeTpbl, BAPUAHTHl HACTPOWKH M KOH(HUTypaIHH, a TaKKe
KOMIIJIEKTa IIOCTaBKH HEOOXOAUMOT0 3aKa34UKy H3EIHsL.

B Ilpunoxenun JI TpuUBEACHB THIBI W3MEPUTEIBHBIX MPUOOPOB, H3MEPHUTEIBHBIX
npeoOpa3oBaresiell U JaTYUKOB, KOTOPHIMU MOXKET KOMIUIEKTOBAThCS TEIMIOCYETUHK.

PexomenryeMblil 17151 3aKka3a [uana3oH pacxo0B B 3aBUCUMOCTH oT Auamerpa JI1P:

Ay, mm 15 20 25 32 40 50 65 80 100 | 150 | 200 300 400

[unana3soH
(CT 0,021 | 0,037 | 0,06 0,1 0,15 0,24 0,4 0,6 1 2,1 3,8 8,5 15

G,ga,(C 6,4 11,3 | 17,6 29 45 71 118 181 284 636 | 1130 | 2544 | 4000
M~/

GMakc — MakCUMallbHBI 00bEMHBIN pacxoj1, BBIOMpaeMblil 10 3aka3y JIjIs JH00ro 3HaAYCHUS
CKOpOCTH MOTOKa BOJIbI B Iipezenax ot 5 g0 10 m/c.

[TpousBoauTENh TEIIOCYETYMKOB MO 3aKa3y MOTPEOHUTENS MOMKET BBIMYCKaTh MPHOOPHI C
WHBIMH 3HAYEHUSIMU MAaKCUMAJIbHOTO ¥ MUHHUMAJIbHOTO U3MEPSEMBIX 00BEMHBIX pacxonoB GMakc u
GMmuH, Npu yCIOBUH, YTO OTHOCHUTEIbHAs MOTPEIIHOCTh W3MEPEHHs TEIJIOBOW SHEPTUHU, MAacChl U
o0BemMa BOJBI HE OyNeT MpeBHINATh NMPEAeNbHBIX 3HAYEHHH, yka3aHHBIX B TaOmuie 2. Hampuwmep,
MIPOU3BOIUTENb HE MOXKET BBITYCTHTh TETJIOCUETUYHUK, UMEIOIINIA MOTPEIIHOCTh U3MEpPEHHs 00beMa U
Maccel 1% B amanazone pacxomoB 1000:1, Tak kak Takas 3agaHHash TMOTPEITHOCTH MeEHbIIEe 2%
(momycTuMoOe TpeenbHOE 3HAYSHUE B 3TOM JTMAIIa30HE PACXO/IOB).



1.2 Texnnuyeckue XapaKTepUCTHKH

1.2.1 OcHoOBHBIE XapaAKTePUCTHKH

1.2.1.1 OcHoBHbBIe TexHHMYecKHe XxapakTepucTuku IPK TemjocueTynkoB M perucTpaTopos
pacxoaa npuseaeHbl Tadauie 1.

Tabauma 1
Tun u3MepuTensLHOTO KaHalla u Hy, MM Juanazon | JlmamasoH Pabouee | CxopocThb
nmpeoOpazoBareis oobeMa (pacxoma) pacxomos, TeMIepa- IaBJICHUE, MTOTOKA
Mld TYyp, °C MIla BOJIBI, M/C
OPK ¢ OIIP TeminocyeTduKoOB U ot 15 no ot 0,01 oT 2 10 2,5 ot 0,01
pPETUCTPaTOPOB pacxoa 400 10 4000 160 1o 10

1.2.1.2 OcHoBHBIE METPOJOTHIECCKUE XAPAKTCPUCTUKHU TCIVIOCUHCTYUKOB U PErucrparopos

pacxoja npuBeleHbl B Tabaune 2.

Tabnuna 2
Ne HaumeHoBaHMe XapaKTepUCTUKHU 3HayeHune
n/n napamerpa
1 [Ipenensl nomyckaeMol OTHOCHTENIBHOM MOTPEIIHOCTH W3MEPEHUU
HapacTallUM HMTOIOM KOJIMYECTBA TEIUIOTHl IPU HCIOJIb30BAaHUU
OPK, BCTpPOECHHBIX B TEIUIOCUETUUK WIIM PETHCTPATOP pacxoa:
kiacc 1 'OCT P 51649-2014, uo ue 0oxee, %:
pu pazHocTH Temneparyp B npeaenax 20 °C<AT<160 °C 4,0
IIpHU pa3HOCTH TeMueparyp B npenenax 3 °C<AT<20 °C +4,5
IIpH pa3HoCcTH TeMneparyp B npenenax 1 °C<AT<3 °C 5,0
2 | Ilpenensl nomyckaeMON OTHOCHTEIbHON MOTPELIHOCTH H3MEpPEHHH
HapacTarolUM UTOIOM KOJIMYECTBA TEIJIOTHI IPU UCIIOJIb30BaHUU
HMMITYJIbCHBIX KaHAJIOB TEIJIOCUETYrKa (0€3 yueTa MmorpeurHocTi
pacxoIoMepoB U TepMonpeoOpa3oBaTeiell COnpoTUBICHHUS),%0:
pu pazHoctu temmeparyp B mpenenax 20 °C<AT<160 °C ue Gonee +0,8
MpHU pa3HOCTH Temmepartyp B npeaenax 3 °C<AT<20 °C e Oosee +1,5
npu pazHocTH Temneparyp B npeaenax 1 °C<AT<3 °C ne 6omee +3,5
[Ipenensl nomyckaeMol OTHOCHTENIBHOM MOTPEIIHOCTH WU3MEPEHUU
3 | HapacTaIUM UTOrOM 00BEMa U MAaCChl BOJIbI IIPU UCIIOIb30BAHUH
OPK, BCTpOCHHBIX B TEIUIOCYETUYHUK UIIH PETUCTPATOP pacxo/ia, B
3aBHCUMOCTH OT Jiuana3oHa pacxojoB Gmax/Gmin, %:
-or 1:1 no 25:1, +1,0
- ot 26:1 10 300:1, +1,5
-0t 301:1 m101000:1, 12,0
4 | JlmanazoH usmepenuii remneparyp, °C ot +2 1o +160
5 | Imama3on uzmepenuii paznoctu temneparyp AT, °C ot 1,0 no 159
6 | IIpexensl momyckaeMoi aOCOOTHON MOTPENTHOCTHA U3MEPUTEIBHBIX +(0,2+0,002-T)
KAaHAJIOB 3JIEKTPOHHOTr0 OJIOKA TEIUIOCUETYMKA IIPU U3MEPEHUH TEMITEe-
paTypsl Bozbl (06€3 ydeTa MOrpelIHOCTH TepMompeoOpa3zoBaTeeit
conportusienus), °C
7 | llpenensl nomyckaeMoil aOCOMOTHOM MOTPENTHOCTH U3MEPUTEIbHBIX +(0,1+0,001-T)
KaHAaJIOB 3JIEKTPOHHOTr0 OJIOKA TEIUIOCYETYHKA MPU U3MEPEHUH Pa3HO-
CTH TeMIieparyp (6e3 ydeTa MorpenHocTH TepMonpeoOpazoBaTeneit
conpotusie-Hus), °C
8 Jnana3on n3mepenuii naBnenus Bojbl, MIla or 0 1o 1,6
9 | Ilpexensl omycKkaeMol IPUBEICHHON MOTPEITHOCTH U3MEPHUTEITBHBIX +1,0
KaHAaJIOB 3JIEKTPOHHOTr0 OJIOKa TETUIoCUeT4YHKa IMpHU MpeodpazoBaHUU
BBIXOJIHOTO TOKa JaTYMKOB JABJICHUS B 3HAUCHUE JaBieHus (0e3 yuera
MOTPENIHOCTEeN JATYMKOB AABICHUS), %o
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Ne 3Hauenue
n/n HaumeHoBaHMe XapaKTePUCTHKHU napaMeTpa
. . . -3

10 | JomycTuMmblii auama3oH yAEIbHOM SJEKTPUYECKONW MPOBOIUMOCTH, 10 " ...10
Cm/m

11 | [Ipenenbl OTHOCUTENBHOM MOTPEIIHOCTH U3MEPEHUHN TEKYIIET0 BpeMe- 10,1
HH, %

12 | Hanpspkenne muTadus OT CETH MEPEMEHHOT0 Toka, B, wactoroit 50 I'n ot 120 o 265

13 | IloTpebnsiemast MOITHOCTH MPU MUTAHUU OT CETH EPEMEHHOTO TOKA HE 25
oonee, B-A

14 | OTHOCHTENIbHAS BJIAXKHOCTh OKPYXKAIOIIET0 BO3AyXa, % 110 95

15 | Temneparypa okpyxaromiero Bozayxa, °C ot + 5 1o +50

16 | Atmocdepnoe nasienue, klla 84...106,7

17 | Crenenb 3amutel oT BoAsl U MbUIH DIIP mo I'OCT 14254-96, ne Huke P64

18 | CremneHb 3alIUTHl OT BOJBI M ITBUTH JIEKTPOHHBIX OJIOKOB IO IP40
I'OCT 14254-96, He Hike

19 | Macca anekTpoHHOTro 0JI0Ka, KT, He OoJiee 4

20 | Cpennsisg HapaboTKa Ha OTKa3, 4acOB, HE MEHEe 80000

21 | Cpennuii cpok ClIyKObl, JIET, HE MEHEE 12

TemnocueTynk o0ecIeYnBaEeT YKa3aHHBIC B Ta6nnue 2 MCTPOJIOTHYCCKUEC XaPaKTCPHCTUKU

IIOCJIC ITPOIrpcBa B pa6oqu COCTOSIHUM He MeHee 1 Jaca.

BHUMAHMUE!
['paHuyHbIe 3HAYCHHUS JaWana3oHa OO0BEMHBIX pacxogoB GMIN u Gmax, a Takke Hpenesbl

JIONTyCKaeMOM OTHOCHUTENBbHON MOTpelHOCTH, s KOTOpBIX KainuOpoBaHbl M moBepeHsl OPK
TEIUIOCYETYUKA WU PETUCTPATOPA PACXO/A, YKA3bIBAIOTCS B €r0 IACIOpTe.

1.2.1.3

1214

1.2.15

1.2.16

TennocueTynKk yCTOWYMB K BO3JCHCTBUIO BHEIIHETO TMOCTOSHHOTO MAarHUTHOTO TIOJIA
HanpsokeHHOCThIO 10 400 A/M W TMEepeMeHHOro MarHuTHoro mosst dactoro 50 I'm m
HaIpsHKEHHOCTBIO 710 40 A/M.

B Temnocuerunkax MAT'MKA wmoryr npumensartscs OIIP m00bIX HM3roTOBHUTENEH, B TOM
yucie ObIBIIME B YHOTPEOIEHUH, IPU YCIOBUH, YTO CONPOTUBIICHHE KaTylleKk JaHHbIX D[P
[0 TOCTOSIHHOMY TOKYy He MeHblle 9,5 Om, a conmpoTHBIEHHE H30JSLUU 3JIEKTPOJIOB U
karymiku JI1P otHOocuTensHO KOpmyca — He MeHee 20 MOwm.

VYcinoBust  3KCIIyaTallkd M CIOCOO TMOJAKIIOYEHHS W MOHTaXa BOJOCYETYMKOB U
pacxos0MepPOB, MOAKIIOYAEMBIX K JONOJHUTEIBHBIM KaHAJIaM TEIJIOCYETUHKA, a Takke TC u
I[I[, BXOAAIIMX B COCTAaB TCIIJIOCUCTUHMKA, HOJIDDKHBI COOTBETCTBOBATH Tpe60BaHI/I$IM nux
IKCILTYaTallMOHHONW JOKYMEHTAIUU.

BeiBog umiynibcoB u3 Db perucrparopos «PH» ocyliecTBiseTcs: 4epe3 OnTPOHbI, KOJUIEKTOP
nu BMI/ITTep KOTOpBIX COCINHCHBI C BBIXOIHBIMU KJIIEMMAaMU. qaCTOTa CJICOOBAHUS I/IMHYJ'II)COB
He 6omnee 200 I'm.

1.2.2 TepmonpeoGpa3zoBaTe/ii CONPOTUBJICHUS U IATYMKHU AaBJICHHUS.

e ComnpoTuBieHue Bcex npoBoAoB, coeaunsomux Ib ¢ TC, ne nommkuo npessimats 100 Om.

e lcnonbzyembie JIJ[ MOMKHBI MMETh OHMANa30H BBIXOJAHOrO Toka OT 4 mo 20 MA, JMHEHHO
COOTBETCTBYIOIIMI 3HAUEHUSIM JIABJIICHHS B JMarna3oHe oT (0 10 MaKCMMallbHO M3MEPSIEMOT0 UMHU
nasienust B MI1a. TokoBerit Berxon JI/] nomkeH ObITh ralbBAHHUECKH U30JIMPOBAH OT 3€MITH.

IIpumeuanne: ITo oTnensHOMY 3aKa3y Bo3MOXHa HacTpoiika Db nist padotst ¢ JI/] ¢ quana3oHOM 3Ha4€HHH BBIXOJTHOTO
Toka oT 0 1o 5 MA unum ot 0 1o 20 MA.
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1.2.3 Oro0pa:kenune u XxpaHeHre HHGpopManuu

1.2.3.1 Temnocyerunku odecnieunBaioT BbiBoa Ha JKKH cienyiomeii ungopmanmnm:
— HaAKOIUJIEHHOTO KOJIMYECTBA TEIIOTHI (HApacTaroIIUM UTOTOM);
— HAKOIJIEHHOW MacChl TEINIOHOCUTEINSI (HapacTaIOLUM UTOIOM);
— HAKOIUJIEHHOTO 00beMa TEIJIOHOCUTENS (HapacTaloIUM UTOTOM);
— 3Ha4Y€HUE TEIJIOBOU MOIIHOCTH;
— TEKYUIEero 3Ha4eHHs 00bEMHOT0 U MacCOBOI'O PACX0/10B TEIIOHOCUTENS;
— TeMIIepaTypbl U IaBJICHUS TEINIOHOCUTEIA B MOJIAOIIEM H 0OpaTHOM TPyOOIpOBOIaX;
— Pa3HOCTH TEeMIIepaTyp B MOJAIOIIEM U OOPaTHOM TPyOONpPOBOIaX;
— BpEMEHHU HapaOOTKH TEIJIOCYETUHKA;
— TEKYILEro BpEMEHU B TaAMEPE PEAIbBHOTO BPEMEHU;

— PasMCPHOCTU U3MCPCHHBIX U BBIYUCIICHHBIX MTaAPaMCTPOB.

1.2.3.2 TennocueTyukd oOecreyuBaOT BbIJa4y HAa MNPUHTEP WJIM KOMIbIOTep (4epe3
NocJjie10BaTeJIbHbIH HHTepPdeiic) cienywineid MHpOpMaALHu:

— TEeKyILy0 HH(pOpMALHIO 00 U3MEPSIEMbIX BEIMUMHAX;
— TEKYILYIO JaTy U BpeMms;
— BpeMmsl HapabOTKH;

— apXUBHBIC JaHHBIC 110 HAKOTUIEHHOMY 3HAYECHHUIO KOJMYECTBA TEIUIOTHI, HAKOTJICHHBIM 3HAYCHUSIM
Macchl WK 00beMa B OJIAIOIIEM U 00paTHOM TpyOOIpOBOaX;

— CpeAHME 3HaUEHUs TEMIIEPATYpPhl U 1aBJICHUS B IOJAIOLIEM U 0OpaTHOM TPyOOIIPOBOAAX.

1.2.3.3 TemjiocuyeT4yuku o0ecneYnBaOT APXUBHPOBaHUE cienyHollell HHpopMaum:

[I0YaCOBBIX, IOCYTOYHBIX, TOMECAYHBIX M HHTETPAIbHBIX 3HAYEHUM (HapacTarolUM HTOIOM)
KOJIMYECTBA TCIUIOTHI;

CPEIHEYACOBBIX, CPETHECYTOUHBIX U CPEAHEMECSUYHBIX 3HAUCHUHN TeMIepaTyphl TEJIOHOCUTENS B
TpyOOIpOBOIAX;

— IOYaCOBbIX, MMOCYTOYHBIX, IMOMCCAYHBIX H HWHTCTPAJIbHBIX (HapaCTanan I/ITOFOM) 3HAYCHHI
HaKOILUIEHHOI'0 00beMa TCIIJIOHOCHUTEIIA,

— T104aCOBBIX, MOCYTOUYHBIX, ITOMECSYHBIX W HMHTErPAIbHBIX (HApacTarOIlUM HMTOTOM) 3HAYEeHUH
HAKOIJICHHON MacChl TETIJIOHOCUTEIS;

— T0YaCcOBOI0, OCYTOYHOT'0, MOMECAYHOIO M MHTErpajibHOTO (HApacTalOIIUM HTOTOM) BPEMEHHU
HapabOTKH;

— KOJbI OIIMOOK U HEUCTIPABHOCTEH.

1.2.3.4 TI'ayouna apxuBa

I'myOuHa apxuBa cocTaBiseT: moyacoBoro — He MeHee 90 CyTOK; MOCYyTOYHOrO — He MeHee 366
cytok (1 rox); momecstunoro 120 mecsmen (10 net). JlaHHbIe apXuBa MOTYT OBITH MPOCMOTPEHBI Ha
KKM rtemnocuerdyrka, cyuTaHbl B KommbloTep 1o wuHTepdeiicy RS-232, a npum Hanuuuu
COOTBETCTBYIOIIUX KOHTpOJuIepoB B Db TemocyueTynka, pacredyaTanbl Ha IPUHTEPE WM MEpelaHbl Mo
MOJIEMY Y UHTEPHET Ha yJaJIC€HHbII KOMITbIOTEP.
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1.2.3.5 Coxpannocts unpopmanun

[Ipy OTKIIOYEHUHM CETEBOrO MUTAHUS HWHQPOpPMAIUS O 3HAUYEHUU HAKOIUIEHHOTO KOJIWYEeCTBA
TEIJIOThl, HAKOIUIEHHOW MAacChl TEIUIOHOCHUTEN, IPOYME AapXUBHbIE JaHHbIC, TPAAYyUPOBOYHBIC
KOHCTaHTBl M BpeMsl HapaOOTKU COXPaHSAIOTCS HE MEHee 2 JIeT NMpHU YCIOBUU COONIOACHUS TpPaBUI
XpaHEHUs U TPAHCHIOPTUPOBKH.

1.3 CocraB u3aeaus

1.3.1 Kommiekramus.

TennocyeTynk KOMIUIEKTYETCS Ha OCHOBE KapThl 3aka3a (cM. mpuiioxenue A). OcHOBOI 1r060r0
KOMIIJICKTA ABJIACTCA OAHUH U1K HECKOJIBKO 9b (TGHHOC‘IGT‘-II/IK 1 JOIIOJIHUTCIBHBIC 6JIOKI/I), K KOTOPbBIM
0 Mepe HEOOXOMMOCTH MOTYT OBITH ITOIKITIOUCHBI:

— HeobOxoaumoe konuuecTtBo DIIP;

HeoOxoanmoe kojndectBo TC;

HeoOxoaumoe KoaudectBo JIJ1;

H606XO,I[I/IMOC konnuectBo BC ¢ HUMITYJIbCHBIM BBIXOAOM.

1.3.2 lonoiHuTeILHOE 000PYT10BAHNE

B kauecTBe JONOIHUTEIBHOTO 000PYIOBaHUS IO OTJEIIBHOMY 3aKa3y MOCTaBIISIFOTCSA:
— uwumo3bl RS232<->RS485, RS232<->Ethernet, RS232<->RS232;

— apxuBarop UIsl PYYHOIO IEPEHOCAa apXWBOB U3 TEIUNIOCUETYMKOB B KOMIIBIOTEP, KOTODPBIN
CIOCOOEH BMECTHTh apXUBbl YaCOBBIX JAHHBIX OT 2 J0 5 TEIJIOCYETYUKOB, CYTOUYHBIX H
MECSYHBIX JAHHBIX — OT 5 10 16 TemIocueTYMKOB (KOJIMYECTBO JAHHBIX 3aBUCUT OT UCIIOJHEHUS
TEIJIOCYETYUKOB U apXUBaTOpa);

— Kabenb COeTMHUTENbHBIIA;
— BCTPOCHHBIN KOHTPOJUIEp MpUHTEPa (B 3aBUCUMOCTH OT MOJIEIIN );

— B Ob TemiocyeTynka MOXXET OBITh BKJIIOYEHO NPOrpaMMHOe oOecreyeHue s paboThl ¢
BHEIIHUM MOJIEMOM H JUIsl pa0OTHI C PEBEPCHBIM TTOTOKOM TETUIOHOCHUTEINS (TMIPH HATMYHAN TAKOH
anmnapaTHOW BO3MOXHOCTH Y Ob).

1.3.3 lokymMeHTanus

Ka>1<zu,1171 TCIIOCYCTUUK IOCTABIIACTCA C KOMIIIICKTOM 3KCHHyaTaHHOHHOﬁ JOKYMCHTAalUU,
COCTOSIIUM U3 MTAaCIIOPTOB, PYKOBOJACTB IO 3KCIUTyaTallUW Ha TCTIJIOCUCTUYUK U €ro COCTABHBIC YaCTH. B
pasaciic «KOMIIIEKTHOCTE» nacropTra TCIJI0CUCTYHNKA JOJZKHO OBITE YKa3aHo:

— HoMmep u Mozeinb Ob;

JJIs1 BCEX 9HP, BXOIAIIUX B COCTAB TCIUIOCUHCTHUYHUKA: KOJIMUCCTBO, TUII, HOMCP, a TAKKC KaHall, K
KOTOPOMY JOJIZKCH OBITh MOAKIIOYEH JaHHBIN npeo6pa30BaTenb;

KOJU4ecTBO, TUIl U HOMep TC, ecnu eCTh B KOMILIEKTE;

KOJINUECTBO, TN U HOMep JIJI, eciii ecTh B KOMIUIEKTE;

— HOMepa perucrTparopos pacxona PU, eciau ects B KOMILIEKTE;
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1.4 YeTpoiicTBO COCTABHBIX YacTell M MPUHIUI J1eiiCTBUSA TEIUIOCYETYHKA

1.4.1 llpuHIUN aeiicTBUS TEIJIOCUETYNKA

[MpuHIMI JOEHCTBUS  TEMJIOCYETYMKA 3aKJIIOYAeTCs B HM3MEPEHHM OOBEMHOTO pacxoja
TEIUIOHOCHUTENST U TemIepaTypbl B TpPyOONpOBOAAaX CHUCTEM TEIJIONOTPEONIEHUs. C MOCIEIYIOIUM
pacueToM HaKOIJICHHOTO KOJIMYECTBA TEIUIOTHI, 00beMa U MacChl TCTUIOHOCHUTEIS.

Jnst u3mMepeHus oObEMHOTO Pacxoja TEIUIOHOCUTENS B TeIIoCYeTYHKax wucnoib3ytorcs OIIP,
IIPUHLIMIT JEHCTBUS KOTOPHIX OCHOBAH HA SIBJIEHUM 3JIEKTPOMArHUTHOM MHAyKuMH. [Ipu npoxoxaeHun
UIEKTPONPOBONAIEH JKUIAKOCTH 4epe3 HMIyJbCHOE MAarHMTHOE II0JI€ B HEH HaBOJUTCS
JIEKTPOBIDKYILAsT CHUJIA, MPONOPLUOHANbHAA CPEIHEH CKOPOCTH MOTOKA, @ 3HAYUT U OOBEMHOMY
pacxony JKMIKOCTH.

TemnocueTYNKH MOKA3bIBAIOT MOJHEIH 00BEM TEIINIOHOCUTECIIA, BKIOYas BO3MOXHBIC ITY3BIPBKHU
rasa v TBCpAbIC YaCTHUILIbI.

Mopemu Db, umeronue B o6o3HaueHun npedukc «R» - PEBEPC, mo3BonsioT wu3mMepsTh
00BEMHBIN PAcXo/l IPU MPOTEKAHUU BOJBI B IPSIMOM M 0OpAaTHOM HaIpaBJICHUHU.

1.4.2 YeTpoiicTBO 3JIEKTPOMArHUTHOTO Npeodpa3oBaTe/isi 00beMHOI0 Pacxoaa KuaKoCTH

OIIP cocTouT U3 KOpIyca ¢ MarHUTHOM CHCTEMOM (KaTYIIKH MHAYKTUBHOCTH), BHYTPH KOTOPOI
pacrioyio)keHa HEMarHuTHas TpyOa c QuaHIamMu Ui MOACOCTUHEHHS K TpyOompoBony. BryTpeHHss
MOBEPXHOCTh HEMAarHUTHOU TPYOBI (hyTepoBaHa U3OJSLUOHHBIM MaTEPUAIIOM.

DNEeKTPOIbl PACHONIOKEHBI B CPEJHEM CEYCHHH TPYObl TUAaMETPaJbHO MPOTUBOMOJIOKHO APYT
JPYTY ¥ U30JIUPOBAHBI OT TPYOHI.

Ha Bepxwneii crenke kopmyca JIIP ycTaHoBIeH pa3beM WM KIIeMMHasi KOpOOKa sl TOIKITIOYCHHS
Kk OBb.

1.4.3 YcTpoiicTBO 3/IEKTPOHHOI0 0J10Ka

A Hexotopsie Moaynu M COCTaBHBbIE YacTH, YKa3aHHbIE HI)KE, MOTYT OTCYTCTBOBaTb B
KOHKpeTHOM Db. X Hanmuue 3aBUCUT OT ucnosHenus (Mmoaenu) Ob (cm. npunoxenue b).

Ob sBisieTcsl MOIYIBHON MYJIBTUIIPOIIECCOPHON CHUCTEMOM, ONTHMHU3UPOBAHHON JUIsi KOMIUIEKCHOTO
ydera ¥ JUCTeTYepHu3aluyd TOTPeOIsieMbIX M TIOCTaBIsIEMBIX dHepropecypcoB. B  xkopmyce Ob
TEIUIOCYETYMKA HA OJHOW MJIM HECKOJBKHX IUIaTaX MOTYT HAaXOIUThCS CIEAYIOIINE YHU(DUIIUPOBAHHBIC
MOJTYJTH:

1) HSMGpHTGHBHLII’I MOAYJIb. HpOI/I3BO,Z[I/IT U3MCPCHUSA  BCECMHU  AKTUBHBIMH  KaHaJIaMW,
pacCliadsHHbBIMU  BHYTPHU 35, a TakKKe IIOAr0TaBJIMBACT IIOJIYYCHHBIC 3HAUYCHUA I
HCIIOJIb30BAHHUA B BBIYUCIIUTCIBHOM MOJYJIC,

2) BerunciaurenbHbl MOYIb. [IpOM3BOAMT BBITPY3KY H3MEPEHHBIX 3HAUCHHI U3 U3MEPHTEIbHBIX
MOJIyJiei, BBINOJHSAET BCE HEOOXOIUMBIE BBIYMCICHUS, OOECleYrBaeT HAKOIUIGHHE U
apXMBUPOBAHME U3MEPEHHBIX Y BBIYHMCICHHBIX BEIIMYNH;

3) Moayne cBA3M C BHEIIHUMH YCTpOWCTBaMH, MO KaHamam cBs3u RS232 u  RS485,
NOJICP)KUBAeT TMepejady JaHHBIX BHEIIHUM MmoTpebutensM. llpumeHeHue apXxumBaToOpoOB,
NPOBOJHBIX MojaeMoB, MojaemMoB GSM wnmm Ethernet mo3Bossier BBIFpyXaTh TeKyllne
MOKa3aHUs M apXMBBl TEIJIOCUETUYMKOB YyNaJeHHO MO KaHaiaM TeJde(pOHHON CBS3U WU
WNHtepHeT;

4) Biok nuTaHusl.
N3mepurenbHblii MOAYIb COCTOUT U3:

1) MHOTOKaHaJIBHOTO JJIEKTPOMArHuTHOro pacxomomepa (0, 1 wmm 2 kaHama, s
HernocpeacTBeHHoro nojakiouenus J11P);

2) MHOTOKAHAJIBHOTO TMPEIU3MOHHOTO Hu3MepuTesis TemmepaTypbl (ot 0 g0 7 KaHaIOB s
HETIOCPEICTBEHHOTO TMOAKIIOYeHUss 1IaThHOBBIX TC co cTaHmapTHOW HOMHUHAIBHON
crarnueckoil xapakrepuctukoid 100I1 u ptl100 mo 4-x mpoBogHol cxeme). [lo orTnenbHOMY
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3aKa3y TEIUIOCYETYMKHA MOTYT OBITh HACTPOEHBI Ha paboTy ¢ momoOpanHbiMu Tapamu TC,
MMEIOLIUMH CTaHJAapTHYI0 HOMUHAJIBHYIO cTaTHUeCKyIo xapakrepucTuky S00IT u pt500;

3) MHOrOKaHAJILHOTO U3MEPUTEIIS AaBiieHus BOAbI (0T 0 10 6 TOKOBBIX BXOJIOB);

4) MHOTOKaHAJILHOTO CyYeTyhMka uMOyiIbcoB (0T 0 10 6 KaHAJIOB), MOCTYMAKOUIMX OT
MEXaHUYECKUX BOJIOCUETYMKOB C T€PKOHOBBIM BBIXOJIOM, MM PAaCXOJOMEPOB BOJIbI JFOOOTO
tuma (B ToM uucie peructparopop «MAIMMKA PW»), uMerommux HUMITYJIbCHBIA BBIXOJ C
rajJbBaHUYECKON pa3BI3KOM HA ONTPOHAX WIIU PEJIE;

Ipumeyanue: /[MUTENFHOCTS BXOAHBIX UMITYJIBCOB JIOJDKHA OBITh HE MEHee 2 MC, aMIUTUTyAa HampsbkeHus ot 3,5 1o 5 B
IIPU JIOITYCTUMOM TOKE Harpy3ku 10 3 MA. KaxIplii MMIyJIbC JIOJKEH COOTBETCTBOBATH MPOXOXKICHHUIO Yepe3 MPOTOYHYIO
4acTh BOJIOCUETUMKA, PACX0J0MEpa WM PETHCTPATOPa Pacxo/ia HOPMUPOBAHHOTO 3HAUEHHS €TUHUIIBI 00 BEMa JKHIKOCTH.

BrranciurenbHblil MOAYJb COCTOUT U3:
1) Beruucnurens;
2) ApxwuBa Ha YHEPTrOHE3aBHCUMOM MaMSITH;
3) YacoB peaibHOTO BPEMEHHU;
4) KnaBuatypsl 1 AByXCTpo4yHOTO andasutao-udposoro XKU ¢ moaceeTkoi;

5) Moayns MAGLAN (RS485) misi BBITPY3KM HM3MEPEHHBIX BEJIWYHMH W3 JOTOJHUTEIBHBIX
6moxoB PC1110 u PC2220.

Mopnynb CBA3M C BHELIHUMHU YCTPONUCTBAMHU COCTOUT M3:
1) Unrepdeiica RS-232;

2) Unrepdeiica RS-485.
3) BcrpoeHHOro KOHTpOJUIepa MPHUHTEPa, UMEIOIIEro 25-TH KOHTaKTHBIN pa3beM CTaHIapTHOTO
unrepdeiica Centronics s MOAKIIOUEHHUS MATPUYHOTO MTPUHTEPA.

1.4.3.1 YuuduuupoBaHHbIe YIEKTPOHHbIE 0JIOKH peructpaTopoB pacxoga «PU» u «PC»

Ob ucnonnenus «PU» u «PCy» cobpanbl B eIMHOM YHUDUIIUPOBAHHOM KopItyce (CM. pucyHOK B.2
npuioxenus B).

Ob «PU» u «PC» uMeroT ABe miaThl, MPUKPEIJICHHBIE K KpbIIIKaM Kopiyca. Ha HukHel miiarte
Ob pacrnonoxeHbl: cxema u3MepeHus: 00bEMHOT0 pacxoja, BEIXOAHBIE ONTPOHBI st «PU» mmu BXObI
m3mepurenend Temmneparypsl aia «PCy», a Takxke pacroyiokeHbl KiIeMMbl s noakimodeHus D[P u
BBIUMCIHU-TENS TeruocueTynka. Ha BepxHeil mimate Db pacmonoxkeHbl OJOK MUTaHUS W Tpymma u3 8
CBETOAMOJI0OB UHIUKAIIMHA COCTOSTHUSI.

[TpoBoxa nutanus 220 B npoxoaut yepe3 cneruanbHblii repMoBBOJ Ha O0KOBHHE Kopiyca Ob.

1.4.3.2 3amuTa 0T HeCAHKIIMOHUPOBAHHOI0 BMeEIIATE/IbCTBA

3aH_[I/ITa OT HCCAHKIIMOHHUPOBAHHOI'0O BMCHIATCIBCTBA B pa60Ty Ob Bcex HCHOIHCHUI
OCYIICCTBIIACTCA MHOT'OYPOBHCBBIM allllapaTHO-IIPOrpaMMHBIM CIIocoOoM:

1) B Db ans HACTpOWKM METPOJIOTHUECKHX MapaMeTPOB HCIIOJB3YIOTCS TOJIBKO MPOTrPaMMHbIC
MeTo 1bl. Kakue-nmubo mosicTpoedHble pe3ucTopbl U KOHJAEHCATOPHI OTCYTCTBYIOT;

2) JloCTym K 3JI€KTPOHHBIM KOMIIOHEHTAM M3MEPHTEIbHBIX KAHAIOB U BBIYUCIUTEILHOTO MOIYJIS
3allUIIEH 3aBOJICKUMHU U MIOBEPUTENbHBIMU KJIeHMaMUu;

3) Iepexmrouenne Db B pekuM W3MEHEHHsI YCTaBOK WJIM W3MEHEHHE CXEMBbI IOJKIFOUCHHUS
MEpPBUYHBIX MpeoOpa3oBaTenell (PU3NYECKUX BEIWYMH BO3MOKHO TOJIBKO IIOCIE€ BCKPBITHUS
TIOMO Ha KOPITyCe TeIUIOCUETUHKA,;

4) TIporpamMmbl pabOThl MUKPOIIPOIIECCOPOB XPAHATCS B UX BHYTPEHHEH MPOTrpaMMHOM MaMsTH U
3alMIIEHBl OT HECAHKIMOHUPOBAHHOIO M3MEHEHMsI IITATHOM 3allUTON MUKPOIPOLECCOPOB,
rapaHTUPOBAHHOM M3rOTOBUTEIEM MUKPOCXEM;

5) UYepe3 kiaaBuaTypy W dKpaH uHAWKaropa Db (Mpu WX HaIWYWH) BO3MOKEH OIEPAaTHBHBIN
KOHTPOJb BCEX HACTPOCYHBIX M KaJIUOPOBOUHBIX KOA(P(GUIMEHTOB TEIUIOCUETYMKA st
CpaBHEHMSI C JaHHBIMH, IIPEOCTaBICHHBIMU MPOU3BOIUTEIIEM U 3a(UKCUPOBAHHBIMU B aKTE
NPUEMKH TeIJIOCYeTYHKa B OKCIUTyaTallMio, YTO IIO3BOJSET B JII0OOOE BpEMs BBIABIATH
HECAHKIIMOHMPOBAHHOE U3MEHEHNE HACTPOEK Npudopa;
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6) dakT U3MECHEHHS HACTPOCUYHBIX MTAPAMETPOB HUKCHPYIOTCS B CIICIIHATBHOM )KypHAJe, KOTOPBIH
XpaHUTCS B apXUBHOU namsitu Ob.

1.4.4 YpaBHeHus, MCIIOJIb3yeMble B TeIJIOCYETYNKE

14.4.1 MaccoBblii pacxos.

Db TemocyeTyrKa BHIYUCISIET 3HAUEHHUE MaCCOBOT'0 Pacxo0/1a TEIJIOHOCUTENS (BOBI), M, IO
cienymomei popmyie:

m=G,,~p(T),FI[e (l)
M — 3HAYEHHE MacCOBOI'O pacxoja, T/4;
G,— 00BEMHBIN pacxo]l KUIKOCTH,

3
M /9 p(T)—IUIOTHOCTh KHUIKOCTH,

3
/M |

T — TeMmeparypa xuakoctu, °C;

1.4.4.2 Macca ;KHIKOCTH.

3HaueHUE MACCHI JKUKOCTH, ITPOTEKIIEH 110 TPyOOIIPOBOAY, BEIYUCIIACTCS TTO popmyIie:
N

M =2.m-At, e 2

i=1
M — macca KuAKOCTH, IPOTEKIIEH 110 TpyOOnpoBoOLY, T;
M — 3HaYeHHE CPEAHEr0 MacCOBOI0 PACXOa KHUJKOCTH 3a MHTepBal At, T/4;

N — KOTMUYECTBO pacueTHBIX UHTEPBAJIOB BpeMeHH Al, Ha KOTOpbIe pa30UT UHTEPBAT
BpEMEHHU paBHbIH | yacy, u.

1.4.4.3 TemnoBas momHocTh Q.

e B kanmamax TeriocyeTyuka, NpeJHA3HAYEHHBIX JUIs paboOThl B  3aKPBITBIX  CHUCTEMax
TETUTIOTIOTPEOICHHS, 3HAYEHUE TEIUIOBOM MOITHOCTH Q orperensercs 1o cienyromeil popmyie:

Q=my -(hy-hy),Ta€ (3)
Q — 3HaueHHE TEIIOBOM MOITHOCTH, [ Kan/J;
M1 — MaccoBBIN pacxo/l BOJbI B MOAAIOIIEM pr60Hp0BOI[6, T/4;
h1 — sHTaNBIIMA BOABI B IOJAIOIIEM pr60r1p0130z[e, I'kan/t;
h2 — sHTanBIUs BOIBI B 0OpaTHOM TpybompoBoe, ['kai/T.

e B kanamax TCIUIOCUCTYHKA, TMPCAHA3HAYCHHBIX  JJIA pa6OTBI B  OTKPBITBIX CHCTEMax
TCHJIOCH8.6)K€HI/I$I, 3HAYEHHE TEIJIOBOM MOIIHOCTHU Q BBIYUCIIACTCS 110 Q)opMyne:

Q=my -(hy —hyg )-my -(hy —hxp),TAC (4)
Q — 3HaueHHE TEIJIOBOM MOITHOCTH, I'Kai/4;
M2 — MacCOBBIN PAcX0J] BOABI B 0OpaTHOM TPYOOIPOBOJIE, T/4;
mz, h1, h2 — o xe, uro B popmyie (3);
hxs - sHTaIBIIKS BO/IBI B TPYOONPOBOE MOAMUTKH, [ Kas/T.

e [lpu paGoTe M3MEPUTENHLHOTO KaHajla TEIUIOCYETYMKa HCHOJIHEHHs «A», «E», «T» B cxemax ¢
tynukoBoi ' BC 3Hauenue temnoBoit Momuoct Q BeraMcisercs no popmyse:

Q=mg-(hg -hy),Tae (6)
Q — 3HayeHHUE TEIUIOBOI MOIIHOCTH, [ 'Kaj/d;

hxs — sHTaNBEIMA X0NOAHOM BOMKI, I Kaj/T.
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1.4.4.4 TenuioBas 3Heprus.

3HaveHue TeI10Bo# 2Hepruu E paccunteiBaeTcs mo ¢popmyre:

N

E=2.Q-At,Tae 5)

E — 3nauenue TeroBoi sHepruu, ['kam;

N, At — To xe, uto B popmye (2).

1.4.45 3HadyeHUd IHTAINBLIUU.

3HayeHUsI PHTAIBIUU W IUJIOTHOCTH omnpenensaioTcs no MU 2412-97 wnu mMeToaoM JMHEMHOMN
MHTEPIOJISINK XPAHAIIUXCSA B NaMsATH Db 3HaYeHWH SHTANBIUU W IUIOTHOCTH BOJBI TP JaBICHUH

0,6 MIla gns temnepatyp B auamnazoHe oT 0 mo mmoc 150°C ¢ marom 10°C B COOTBETCTBUM C
I'CCCJ/198-86.

1.4.4.6 AnroputMsl padoThl.

B TennocueTynkax MCIONb3yIOTCS CASAYIOUINE alrOPUTMbI PA0OTHI U YpaBHEHHUS:
1.4.4.6.1 JomycTuMbl cjieayoiiue KOH(PUTYpaMU pacxoaa.

TemocueTynk cUUTAET JOMYCTUMBIMU CIIEAYIOIINE KOH(UTYpalluK pacxoa (HanpaBiaeHHUE, CKO-
POCTh MOTOKA, CYXOCTh) 10 MOJAIoIIeH U 00paTHOM TpyOe:

— JJIs1 3AKPBITOH CHCTEMBbI M JLJIsI OTKPBITO#i CHCTeMBI 0€3 peBepca — 10 MOoJIaoIed 1 00paTHOM
TpyOe BoJa TedyeT B OOBIYHOM HAIIPaBICHUU U PacXoj B JIOMycKe (0ojblle MUHMMYyMa U HE
0o0JbIIIe MAKCUMYMA), TO €CTh 00513aTENbHO €CTh IUPKYJISIHS BOJIBI.

— AJs OTKPLITOH CHCTEMbI ¢ peBepcoM - XOTs Obl MO OJHOW TpyOe BOJA TEYET B CTOPOHY
MOTPeOUTENS U pacxo] B Aomycke (0oibllle MUHUMYMa M He 0OJbIlle MaKCUMyMa), U 10 00euM
Tpybam pacxoj He 00JIblIIe MAKCUMYMa.

1.4.4.6.2 IlpoBepka Ha gomyck (MUHHMYM H MaKCHMYM)*

[IpoBepka Ha pomycKk (MHHHUMYM W MaKCUMYM)* OCYIIECTBISIETCS TEIUIOCYETUUKOM IO
a0CONIOTHON BENWYHHE YCPEIHEHHOro pacxoja (o0 MOIYII0), T.e. HE 3aBUCHMO OT HANpaBJICHHS
notoka. [Ipu 3ToM 10MyCTUMBIMHU CUUTAIOTCS CIEAYIOIIME 3HAYEHUS TEMIIEPATyPhl:

TemIeparypa BoJibl B mojatoeit Tpyoe 6ombie 2°C;

— TeMIieparypa Bojbl B 00paTHOM TpyOe 6osbie 2°C;

€CIIM €CTh LIUPKYISIIHS BOJBI, TO TeMIepaTypa BOABI B TpyOe, MO KOTOpO# momaercss Boja K
NOTPeOUTENI0, J0JKHA OBITh OOJIblIle YeM TeMIepaTypbl BOJbl B TpyOe, IO KOTOpOH Boja
BO3Bpalaercs ot norpedurens dT>1°C;

— €CIIU HeT LUUPKYJSLUH, TO TEMIIEpATypbl MEX1y CO00N HE CPaBHUBAIOTCSI.

IIpumeuanue. *) lannast GyHKIHMS MOXKET OBITh OTKIIFOUCHA CEPBUCHBIMH CITyKOaMu.

1.4.4.6.3 3nauenue mnoTpedeHUs] TemIOBOil »JHeprun (Q BbIYMCIAAETCH MO CJAEIYIOIHM
¢opmysam (B ckoOkax ykazaHa KOHQUIypauus BoOAbl M KpHUTepHil J0MycKa IO
TeMIeparype):

— 3akpbiTas (Boga Teuer mo obeum TpyObaM IO OTHOLIEHHMIO K pPacxojoMepaM B NPAMOM
HAIpaBICHUHU U PacXo] B Jomycke, t1-t2>min):

Q=my-(hy-hj) (7)

— OtkpbiTas 3uma (Boga tedyer mo obenm TpyOaM MO OTHOLIEHHIO K PacXoJoMepaM B MPSIMOM
HaIpaBJIEHUHU U PACXOJ B IOMyCKe, t1>t2):

Q=my -(hy —hyg )-my -(hy —hyxp) (8)
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— OrkpsiTas Jlerol (ITogada Boawl 1o mpsiMoil TpyOe B TPsIMOM HaIpaBlIEHWH, a 1O OOpaTHOU
TpyOe B peBepce. Pacxon mo o6enM Tpybam B JOMMyCKe):

Q=my-(hy—hyg)+mz-(hy—hyz) 9

— OtkpbiTas Jlero2 (ITogada Bojs! 1o mpsiMoi TpyOe U pacxol B JOMYCKe, a 00paTHas cyxas WIH
pacxo/ 1o Heil MeHbIIIe MUHUMYMa):

Q=mg-(hy —hyp) (10)

— Otkpoitas Jlero3 (ITogaua Boxbl mo oOpaTHOI TpyOe B peBepce U pacxo[l B JIOMYCKE, a IpsMast
cyxasi WJIM pacxoJl 110 Hel MEHbIIIE MUHUMYMA):

Q=my-(hy-hyp) (11)

— Orkpeitas Jlero4 (ITogaya Boasl mo oOpaTHOM TpyOe B peBepce, a BO3BPAT BOJABI MO MPSIMOU
TpyOe B peBepce, t2>t1):

Q=mz-(hy-hyg)-my-(hy —hxz) (12)

14464 Jdas onpeaejieHHsT NPOJOLKHTEIHLHOCTH HOPMAJbHOIW PpadoThl, a TakKe He
HOPMAJILHOI PadoThl (BO BpeMsi HEIITATHOH CHUTyalHMH), B TEIJIOCUETYHK BBeIE€HO
1IeCTh CYeTYHKOB BPeMeHH:

— Bpewms tup (HOpManbHast HapabOTKa) — YBETUUMBACTCA, €CIU KOH(UTypaIusl pacxoaa 1 Temiepa-
TYpBI B JIOMYCKE, a TAK)KE BCE JATUUKU UCIIPABHBL;

— Bpewms tas (aBapusi) — eclid XOTh OJIUH JIaTYHK HEHCIIPABEH;

Bpemst teyx (Cyxoif) amsi 3aKpBITOM CHCTEMBI, €CIIM XOTh OAMH JaTYMK CYXOH, a JJIsl OTKPBITOM,
eciu o0a cyxue;

Bpems trmnp (TeMnepaTyp) yBETHUHUBAETCS, €CIIA TEMIIEPATYPHI HE B JAOIMYCKE;

Bpemst tmax (pacxom 0oJbllie MakKCMMyMa) YBEJIHUYUBACTCS, €CIU TEMIIEpaTypa B JOIYCKEe U
pacxon xoTs Obl 10 OAHOM TpyOe O0JIbIlle MAKCUMYyMa,

— Bpems tmin (pacxoa MeHbIlle MUHUMYMa) YBEITMYUBACTCS, €CJIM TeMIlepaTypa B JOMYCKe, pacXoJ
Mo o6enM TpyOdam MEHbIIIe MAaKCUMyMa U:

— JUIS 3aKPBITOM CUCTEMBI, pacXo/l o J000i TpyOe MEeHbIIE MUHUMYMa;

— JUIS OTKPBITOM CUCTEMBI, pPacXo/ B Mojarolieil Tpyoe MeHbIlle MUHUMYMa WJIM OHA
cyxas ¥ pacxoj B 00paTHOI TpyOe MeHbIlIe MUHUMYMa HJIM OHA CcyXasl.

— BpeM}I tp (HaKOHHeHHaH nmoJiHasa Hapa60TKa, B apXUB HC HOMCH_IaeTCH) YBCINMYNUBACTCA ITOCTOAHHO,
ITOKa TCIIJIOCUYCTUYUK CI)YHKL[I/IOHI/IpyCT.

tp = tu+taB-+tcyx+trmnp-+tmin+tmax
1.4.4.6.5 ABToMaTuueckuii BbIOOP (pOPMYJIbI.

e TemmocueTynk MOXKET pabOTaTh KaKk B aBTOMATHYECKOM, TaK W HEABTOMATHYECKOM PEKHMax
nepekstoueHrs GopMys B OTKPBITON CHCTEME, U TOJBKO B HEABTOMATUYECKOM PEKHUME B 3aKPBHITON
CUCTEME.

o [lepexiroueHue Mexay GOpMyJIaMu OCYIIECTBISETCS, €CIIU TeIIOCYETYHKY 33aJJaH aBTOMAaTHYEeCKUN
peXUM paboThl M KOHGUTYypalus MOTOKa Mo TpyOaM M3MEHMIIAch, a TakKXkKe, €cliu ecTh (hopmyrna, Ha
KOTOPYIO MOXKHO TMEPEKIIOYUTHCS (TO €CTh HOBAas KOH(UIYypalusi COOTBETCTBYET YCIOBHUSAM ITON
dbopmynsr). Ecmn Gpopmyny momgoOpath HE yaanoch, TO CUMTAETCS, YTO TMOTOK HEHOPMAIbHBIA W
npubop nepectaer HakamuBath Q, E, M. Ecnu pexum He aBTOMaTHUYECKHl, TO B Cilydae, eciiu
KOH(Urypauus MoToKa H3MEHMJach M TMepecTaja MOAXOAWUTh K 3aJaHHON ¢opMmyle, Takxke
CUMTAETCS, YTO MOTOK HEHOPMAaJIbHBIN U Tpubop nepectaeT HakamuBath Q, E, M.
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1.4.4.6.6 Pexum «Cyxas Tpy6ar.

«CyxocTb» TpyO ompenenseTcss He3aBUCMMO MO Kaxaou Tpyde. Ilom cyXxocThio moHMMaeTcs
OTCYTCTBUE CBSI3M MEXAY >KUIKOCTbIO, mpoTekaromend deped OIIP u Bxomamu sl MOJIKIIOYEHUS
eKTpoioB Db  Temocuerynka. Takoe COCTOSIHUE MOMKET IIOJYyYUThCS BCIIEICTBHE HETOJHON
HAMOJIHEHHOCTH KHUJIKOCTBIO cedeHuss TpyOsl OIIP, oOppiBa WM HENPaBWIBHOTO MOHTaXa
coeMHUTENBHBIX Kabenel mexxay OIIP u Db, oOpsiBa coenunenuii BHyTpu DIIP.

Ecimu coctosiHue kaHama M3MEpeHHs pacxoja ObUIO HE «CcyXxoe», TO OoOHapykeHue (akTa, 4To
COCTOSIHHE CTaJI0 «CYXHM» H Ha000POT, MPOU3BOAUTCS B TeueHHEe 40 CEKyH]I.

14.46.7 Cucrembl TpyOONIPOBO/IOB.

Ob TemiocueTunkoB MOXKET 0OCIyXKHMBaTh O TPEX CHCTEM TpyOONpPOBOAOB OJHOBpEeMEHHO. B
KaX/Iyl0 CHCTEMY MOXET BXOJUTh OT OJHOrO A0 Tpex TpyOoompoBoxoB. [l KaxIol CUCTEMBI
TpyOOIPOBOJOB BCE HACTPOMKH M YpPaBHEHHUS Ha3HAYAIOTCS HE3aBHCUMO. T.€. TEIIOCYETYUK MOXKET
OJTHOBPEMEHHO OOCIYXHBaTh 10 TPEX CUCTEM B MPOMU3BOJBHON KOMOMHAINU (OTKPBITHIC U 3aKPBITHIC
CHCTEMbI OTOIICHUS, TOPAYET0 BOJOCHA0XKEHUS, BEHTUIISILIUU U IIPOCTO PacxoAa).

1.4.4.6.8 Ecau TemmepaTtypa X0JI0HOM BOJbI KOHCTAHTA.

Ecin Temmeparypa XoJIOAHONW BOJBI JUIsl OTKPBITBIX CHCTEM TEIUIOCHAOKEHUS 337aHO B
TEIUIOCYETYUKE B BHJIE€ KOHCTAHTHI, TO HM3MEPEHHBIE TEIUIOCYETYMKOM HAKOIUICHHbIE 3HAu€HUs
TEIUIOBOW SHEPTHH JOJDKHBI OBITH YTOYHEHBI IyTeMm BBeaeHus momnpasku 1o ['OCT P 8.592-2002 na
(aKTHYECKN U3MEPEHHYIO TEMIIEPATYPy XOJIOAHOW BO/IBI Y HCTOYHHKA TEIUIA.

1.44.6.9 OcobOeHHOCTH HAKOIIEHUS] 00HEMOB, MAaCC U TEMIEPATYP B apXUBaxX W HAKOILIEHHbIX
JAHHBIX (MHTErpaTopax) B cjiy4ae peBepCMBHOIO OTOKA B TPYOONPOBOJAAX CHCTEMbI.

PeBepcuBHBIN OTOK TOMYCTHM B JIBYX BapuaHTaX HaCTPOMKU CUCTEMbI TPyOOIIPOBO/IOB:

1) Usmepenune o0bemMa o 0 JHOMY TPYOOIIPOBOIY C PEBEPCOM.

IIpu sToM V1 apxuBa ¥ HAKOIJIEHHBIX JAHHBIX HAKaIUIMBAIOT 00BEM, €CJIM MOTOK IO MEPBOMY
TpyOoInpoBoy IpsIMOM, a V2 apXuBa U HAKOIJICHHBIX JaHHBIX COOTBETCTBEHHO YBEIMUYMBAIOTCS, €CIIU
MOTOK I10 TIEPBOMY TPYOOIIPOBOTY PEBEPCHBHBIIA.

2) U3mepeHnue 3Hepruu B OTKPBITOM CUCTEME C PEBEPCOM.

[Tapamerper apxuBa V1, M1, Tl paccmarpuBaerca npuOOpPOM, Kak BECh TEIIOHOCUTENb
MOCTYMUBUIMNA K MOTPEOUTENI0, HE BaXKHO MO0 KaKOMY TpyOOIpOBOAY (TOJNBKO MO NMEPBOMY B MPSIMOM,
TOJIKO IO BTOPOMY B p€BEpCE, Cpas3y Mo JIBYM).

[Tapamerpel apxuBa V2, M2, T2 paccmarpuBaercss NpuOOpPOM, Kak BEChb TEIUIOHOCUTEIb
BO3BPATHUBIIMICS OT TOTPEeOUTENs, HE BAXKHO MO KakKOMy TpyOOmpoBOay (TOJIBKO IO BTOPOMY B
IPSIMOM, TOJIBKO IO NIEPBOMY B peBEpCe, cpa3y Mo IBYM).

Hanpumep, eciiu B nepBoM TpyOOmnpoBoJie MOTOK HPSIMOM, a BO BTOPOM TPyOONpOBOJIE€ MOTOK
PEBEPCUBHBIH, TO:

Vlapxusa = V1+(-1)*V2, V2apxusa = 0;
MTlapxuBa = M1+(-1)*M2, M2apxuBa = 0;
Tlapxusa = (T1*M1+T2*M2)/(T1+T2), T2apxusa = 0;

Ecim HU B OHOM W3 TPYOONPOBOJOB HET PEBEPCHUBHOTO IMOTOKA, TO TOPSIOK ITOMEIICHUS
00BEMOB 1 MacC OOBIYHBIN:

Vlapxusa = V1, V2apxusa = V2;
MlapxuBa = M1, M2apxuBa = M2;
Tlapxusa = T1, T2apxuBa = T2.

dakTtuueckas Tmpeobnagaromas KOHGUTypalys TOTOKAa 3a KaXKIbld dYac HAKOIUJICHUS
COOTBETCTBYeT (opMylie pacdeTa IHEPrud, HOMEpP KOTOPOW 3aHOCUTCS B apxXWB B TapameTp
«Dopmyna» ninm «Pexumy».
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1.5 MapkupoBKka 1 IiioMOMpoBaHHe

1.5.1 Mapkuposka IIIP coaep:kuT ciaeayronye JaHHbIE:

3aBOJICKOI HOMED;

— My B MM;
3HaKH 3a3€MJICHU,

CTPEJIKY, YKa3bIBAIOIYI0 HAIIPABJICHUE IBMXKCHUS KUIKOCTH.

1.5.2 Ha iuneBoii nane;iu kopnyca b HaHeceHO cienyrolee:

— TOBapHbBIN 3HAK W/WUJIN Ha3BaHUE U3TOTOBHUTEIIS;

— HaMMEHOBaHUE U3/,

— 3HAK YTBEP:KJICHUS TUIIA;

— 3Hak cootBeTcTBUA ['OCT 14254 110 351€KTp006E30MacHOCTH;
— Mojeib Ob;

— 3aBOJCKOW HOMEDP TEIIOCYETYHUKA.

1.5.3 Il.ioMmOupoBanue

o [InomOupoBanue Db Ha 0OBEKTE OCYIICCTBISETCS CICAYIONIMM 00pa3oM: MPOJIEBAIOT MPOBOJIOKY
4yepe3 OTBEpPCTHs BUHTOB Ha JMIEBOM maHenu Ob, CKpyuuMBalOT ee KOHIBI U IUIOMOUPYIOT
00XMMHOM (Harmpumep, TpyOdaToii) riomMOoii.

e TermrocuyeTynk Ha OOBEKTE, MOCIE BBHITOJHEHHUS MOHTaXHBIX U MOJTOTOBHTEIBHBIX PaldOT, JOJDKEH
OBITh OTNIOMOMPOBAH MPEICTABUTEISIMUA OPTAHOB HAA30DAa.

1.6 YnakoBka

e VYIaKoBKa TEIJIOCUETYMKA TPOU3BOJUTCS B 3aKPBITHIX BEHTUJIMPYEMBIX MOMELIEHUAX IIPHU TeMIlepa-
Type OKpyarolero Bo3ayxa ot mioc 15 o mmroc 40 °C u oTHOCUTENbHOMN BiaxHOCTH 10 80 % mipu
OTCYTCTBHH B OKPYKAIOILIEH Cpelie arpeCCUBHBIX TPUMECEH.

e TeruiocueTyMK ymakoBbIBaeTcs B JAepeBsaHHbIN sAunmK (sammku) no ['OCT 2991. CsobGonnoe
IIPOCTPAHCTBO  3alOJHIETCd  aMOPTH3aLMOHHBIM  MaTepuajoM. ToBapoCONpPOBOIUTENNbHAS
JOKYMEHTAIUsl TOMEIAETCSl B 4EXO0JI U3 MOJIMATUICHOBOM IUIEHKH. Uexou 3aBapuBaeTcsl TEIIOBBIM
IIBOM.

e Ha TpaHcnopTHYIO Tapy MpHUKJIEUBAETCA STUKETKA C yKa3aHUEM: ajipeca MpeAnpusTUsi-U3roTOBUTENS;
HAaUMEHOBaHMsI u3Jenusi; TpaHcrnopTHoil MapkupoBku 1o ['OCT 14192 ¢ ykazaHueMm
MaHummyssimoHHbIX 3HakoB «BEPX», «tBEPEUDb OT BJIATU» u «XPYIIKOE. OCTOPOXHO»; na
AIIUK, B KOTOPBIA TOMEIIAETCS Y€X0J C JOKYMEHTAlUEH, TOTIOIHUTEIBHO TPUKIEUBAECTCA ITUKETKA
«JOKYMEHTALIMA 3/1ECb».
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2 MOAT'OTOBKA K UCITIOJIB3OBAHUIO

2.1 O0mme TpedGoOBaHUSA

JAN

MoHTaX, HIEMOHTaX M YCTAaHOBKA TEIUIOCYECTYMKOB JIOJDKHBI IPOU3BOAMTHCS TOJIBKO
KBATU(UIIUPOBAHHBIMHU  CIICIIMAINCTAMH, ATTECTOBAHHBIMU HW3TOTOBHUTEJIEM TEIUIOCYCTUYUKOB, B
CTPOTOM COOTBETCTBHU C HACTOSIIUM PYKOBOJCTBOM. M3roTOBUTENh HMMEET IpPaBO OTKa3aTh B
TapaHTHHHOM OOCITY)KMBAaHUM TEIJIOCUCTYMKA, €CIM €ro MOHTAX W JACMOHTaX IPOBOIMIICS
MEPCOHAJIOM, HE aTTECTOBAHHBIM M3TOTOBHUTEIIEM, a TAKXKE, €CIIA 3JIEKTPOHHBIE KOMITOHEHTHI, TIIaTh
u koprryc Db uMerT MexaHHuUeCcKue MOBPEKICHUS M CJICNIbI TOMaJ aHusl BIaru, Macia Wid JPYrux
SKUIKOCTEH.

2.2 PacmakoBKa

[Ipu monydeHuu TemIOCYETUYMKA HEOOXOJMMO MPOBEPHUTH COXPAHHOCTH Tapbl. B 3uMHee Bpems

BCKpBITHE SIIMKOB MPOU3BOJAUTH TOJBKO IOCIE BBIACPKKH KX B TeueHue 24 4YacoB B TEILIOM
nometeHuu. [locie BCKPBITUS SIIIMKOB OCBOOOJUTE TEIUIOCYETYMK OT YHMAKOBOUHOTO Marepualia H
nporpure. lIpoBepbTe KOMIUIEKTHOCTh COTJIACHO KapTe 3akaza (cMm. mpuioxenue A). Eciu Ha
MpUCOSeANHUTENBHBIX (uiannax DIIP ycTaHOBIEHBI 3alIUTHBIC 3arIyIIKH, TO UX JOMYCKAEeTCsS CHUMATh
TOJIBKO HEMOCPEACTBEHHO nepes yctanoBkoi DIIP Ha Tpybomposoz.

2.3 YcTaHOBKA 3JIEKTPOMATHUTHBIX Ipeodpa3oBaTteieil 00beMHOI0 Pacxoaa KMIKOCTH

Tro

BHUMAHMUE! I'panynposanue b ocymectsisiercs comectHo ¢ DIIP. B macnopre Ha Teriocuer-
YUK WK peructparop pacxona PU ykazeiBaetrcs Homep DIIP oTaensHO 18 mogaromiero u o0paTHo-

TpyOomnpoBo0B. 3ampemniaercss ooparHas ycranoBka JIIP, a taxxe ucnonszoBanue b ¢ HoMepoM

OIIP, He yka3aHHBIM B IIaCIOPTE.

["aGaputHbie u npucoenunuTenbubie pazmepsl JIP npoussoactea OO0 «BTK IIpom» npuBeaeHsl
B Tabmumax .1, 1.2, 1.3, 1.4 npunoxenus 1.

3anpemeHo pazMemate JIIP B 30HaX MX BO3MOXXHOTO 3aTOIUIEHUS B pE3yibTaTe IPOTEUYEK
TPYOOIIPOBOJIOB UJIU 3aIIOPHOM apMaTyphl.

Ha mecte ycranoBku DOIIP He momkHO OBITH BHOpAIMu W TPSICKU, a HANPSDKEHHOCTHh BHEITHETO
MOCTOSTHHOTO ¥ TIEPEMEHHOTO MarHUTHOTO 1oJist yactoToi 50 'l He ToJpKHA MpeBhIaTh 3HAYSHHUHA
400 1 40 A/M COOTBETCTBEHHO.

ITpu ycranoBke JIIP Ha TpyOoImpoBoJ 00paTUTh BHUMaHUE HA CTPENKY, pacnoyiokeHHyto Ha JI1P
U YKa3bIBAIOLIYIO HalpaBjieHHue oToka. HampasieHue IBUKEHUS [TOTOKA B TPYOOIPOBOJIE T0JIKHO
COOTBETCTBOBATh HAMPABIEHUIO CTPEJIKU. ECIM NOTOK peBEpCUBHBIN, TO €70 HAIIPABJIEHUE JOJKHO
OBITH IPOTUB CTPEIKH.

OIIP MoxeT ObITh YCTaHOBJEH Ha TOPU30HTAJIbHOM, HAKJIOHHOM WM BEPTUKAJIBHOM Y4acTKe
TpyOomnpoBoaa (cMm. npunoxenue I pucynku I'.1, I'.2, I'.3) npu cobmroaeHNN yCIOBUIN MOJIHOTO
3aroJIHEeHHsT BOJOM ero mpoToyHoW uyacTu. Bapuant ycranosku OIIP mpu Hamuuum Bo3gyxa B
TpyOOIIpOBO/IE MpeACTaBIIeH Ha pucyHke ['.4 nmpunoxxenus I'.

Beprukanpaoe pacnonoxkenne DIIP (cm. mpunoxkenue I' pucynok I.3) ma TpyOompoBoje, rme
TEIIOHOCUTENb T0AeTCsl BBEPX, HAWIYYIIMM 00pa3oM 00eCHeuMBaeT 3aroHEHUE MPOTOYHOU
yactu OIIP naxxe mpu ManbIx 3HadeHUsAX pacxona. Kpome Toro, CHmM»kaercss HEpaBHOMEPHOCTh
M3HOCA MOKPBITHS MpoTouHoi wactu OIIP B TOM ciyuae, eciiv TEMJIOHOCUTENb HECET ¢ COOOM
abpasuBHbIe yacTulbl. [Ipu mobom criocobe ycraHoBkH DIIP MOHTHpYIOTCS KIEMMHOM KOpOOKOM
WM pa3beMOM BBEpPX (OTHOCUTENILHO HANPABJICHUSI JBUKEHUS IIOTOKA BOJIbI).

[Tpumepsr Henonyctumoit ycraHoBku OIIP Ha TpyOompoBoa mokaszansl Ha pucyHkax 1.6, I'.7, T".8
npuioxenus I
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e B cinyuae montaxa DIIP Ha TpyOompoBoie, UMEIOIIEM OBOPOT U3 BEPTUKAIBHOTO MOJIOXKEHUS B
TOPU30HTAILHOE TOJIOKEHUE (TI0 HAIMpPaBICHHUIO IBMKEHHUS IMOTOKa BOAbI) M Haoboport, DIIP
JKEJaTeNbHO yCTaHABIMBATh OJWHAKOBO: 1O0 o00a OIIP Ha TOpPH3OHTANBHBIX YyYacTKax
TpyOompoBosioB, b0 o6a OIIP Ha BepTUKANBHBIX Yy4yacTKax TpyOompoBoaoB. B ciydae
TOPU3OHTAJILHONW YCTaHOBKM HeoOxomumo miomemarh OIIP B Hambosiee HHM3KOW 4acTH
TpyOoIpoBoJa, rae nporouHas yactb JIIP Bcerga Oyner MOJHOCTHIO 3aM0JHEHA TEIJIOHOCUTEIIEM.

[Ipu monTaxke DIIP mocne QuibTpa, rps3eBuKa, Hacoca, peryjalupoBOYHOrO KiamaHa, 3aJBUKKH,
MTOBOPOTHOT'O 3aTBOPA, OTBOJA JUIMHA MPSIMOTO y4acTKa JOJbKHA ObITh He MeHee 5-/1y.

Mountaxx OIIP na tpyGompoBox c¢ [y Oombmmm, uem [y OIIP, nomyckaercss TONBKO uepes
KOHHMYECKHE TIEPEXOTHUKH (CM. pucyHOK I'.5 mpunoxxerus I).

Jlo u nocne DIIP 1omxHbI ObITh NPAMOJIMHEHHBIE YYaCTKH TPyOOonpoBooB ¢ [y Takum xe, kak Jly
OIIP. [[ns TEIOCYETUYNKOB C MPEACIbHOW OTHOCUTEIBLHOM MOTPEIIHOCTHIO H3MEPEHUsT 00bEMHOTO
pacxona He Oonee 1-2 % mnmmHa npsMonuHeiHOTO ydyacTka nepen OIIP momkHa ObITh HE MeHee
3- My u nmocne DIIP ne menee 2- 1y (nmpu Hanmuuu pesepca 3-11y).

JUig TEmIOCUEeTYMKOB C INPECIIbHOM OTHOCHUTENBHON IOIPEHIHOCTBI0 M3MEPEHHUs] OOBEMHOIO
pacxona He 6onee 0.5 % nnuHa npsiMoiMHEWHOro ydactka mepen DOIIP momkHa ObITh HE MeHee
5[y u mocne DI1P ne menee 3-/ly (mpu Hasimuuu pesepca 5-11y).

s montaxka DIIP ¢ mpucoeawHHUTENBHBIMU (UIAaHIIAMH HEOOXOIMMO K TOpIlaM TPyOOIpoBoaa
MPUBAPUTH MOHTAXHBIE (uiaHIbl. MOHTaKHBIE ()IAHIBI JOJDKHBI OBITH COOCHBI M TapauIeIbHBI
JpYT ApYTy (OMYCKU MIPUBEACHBI B TA0NUILIE 3).

Tabmuua 3
Hy OIIP, MM 10 15...32 40...65 80, 100 150 200 300, 400

JIomyCK napajiebHOCTH
(uaanues, MM 0,15 0,2 +0,3 +0,5 10,6 0,7 +0,8
JIOIyCK COOCHOCTH
¢nanmes, MM 05 0.5 1 1 1 1 1,5
MOMEHT CHJIBI 3aKpy4H-
naris Gonros. Heu 15 20 35 60 100 150 150

[Tpu monTtaxe DIIP cienyer nmpeaycMOTpeTh CBOOOIHBIN AOCTYI K KIEMMHBIM KOJOJKaM, a TaKXKe
BO3MOXXHOCTb OTKpBITHA HUX Kpblllek. Kabenu nuHUN CBS3M JOJKHBI OBITh 3aKpEIUIEHBI B
HernocpeacTBeHHOM 6mu3octu oT DIIP TakuM o6pazom, 4TOObI MPU KOHJICHCALIMHU BJIard Ha Kabese
OHa He IoMajana BHYTPb KJIEMMHOM KOPOOKH.

MOHTa)XHO-CBapOYHble PabOThl HEOOXOJUMO IMPOBOAUTH TOJBKO C MPUMEHEHHUEM MOHTa’KHBIX
npocTaBok (cM. tabmuny /.5 mpunoxenus Jl), UMeromMX rabapuTHbIE M NPHUCOEIUHHUTEIbHbIE
pa3mepsl DI1P.

HpOKJ’IaI[KI/I, YCTaHABJIMBACMBIC MCKOY q)HaHHaMI/I, HC JOJDKHBI BBICTYIIATh B IMPOTOYHYIO 4YaCTb
pr6onp0B0z[a. PCKOMCH,Z[yeTCH MPUKJICUBATL IIPOKIIAAKHU K (1)J'IaHI_IaM nepea MOHTAKOM BO
n30exxaHue CMCHICHUA TPOKIAJOK IMPH BBIIMMOJIHCHUH MOHTAXXHBIX pa60T.

VYcranamuBate OIIP MOXXHO TONBKO MOCHE 3aBEpLICHHUS CBAapPOYHBIX Pa0OT. 3aTsHKKY OONTOB,
kpersimux OIP x ¢rnanmam Ha TpyOompoBone, MPOU3BOAUTH MOOYEPEAHO MO JAUAMETPAIBLHO
MIPOTUBOMOJIOKHBIM NapaM. PekoMeHayeMblii MOMEHT CHJIbI 3aKpY4YMBaHUs OOJITOB B 3aBUCUMOCTH
ot ucnonnenus D[P npusenén B Tabauie 3.

BHUMAHMUE! IlpuMenenue upe3aMepHbIX YCHINN MpH 3aTskke 0onToB kpereHus JI1P npusogut
K nedopmaru oT6opToBaHHOro Ha ¢uaner] nokpeitus DIIP u nocnenyromeit Teun I1IP. B ciyuae

oOHapykeHHs JaHHOTO (pakTa rapantus ¢ fanHoro JIIP caumaetcs.
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2.4 YcraHoBKa TepMonpeodpa3oBaresieil CONPOTUBJIEHUSA

e TC pexomeHayeTcs ycTaHaBIMBaTh Ha TpybOompoBomax oawHakoBoro [ly. TC ycranaBnuBaroTCs
[ocjie JaTyvKa pacxoia IO Xoay noroka TtemnoHocutens (IIpaBuiia kommepdeckoro yuera
TEIUIOBOM 3Hepruu, Teruonocurens 18.11.2013 m. 21).

e Jlns 3amutel TC oT BO3ACHCTBUS JaBIEHUS W CKOPOCTH TEIUIOHOCUTENS B TPYOONPOBOAAX OHHU
JIOJKHBI MOHTHUPOBATbCA B CIELHUAIBHBIX 3alIUTHBIX TWJIb33aX, KOTOpbIE [JIsl YMEHbBIICHHS
TEIIOBOM MHEPIIMOHHOCTH MPEABAPUTENBHO JTOKHBI OBITh 3aII0JIHEHBI MUHEPAIBHBIM MACIIOM.

e TC B TpyOOmpoBOAE MOTYT MOHTHUPOBATHCSA HEPIEHIUKYISIPHO K OCH TPYOOIPOBOJA, HAKIOHHO
HABCTPEeUy MOTOKY TEIUIOHOCUTEIISI M B KOJICHO TPYOOIPOBOa HABCTPEUY MOTOKY TETJIOHOCHUTEIIS.
[Tpumeps! ycTaHOBKH 3alIUTHBIX THiB3 TC Ha TpyOOIpoBOAe MpHBeAeHbI B npuioxeHuu E.

e B BriOpanHoMm Mecte yctaHoBku TC BBapuBaeTcsi OOOBINIKA, B KOTOPYHO YCTaHABJIMBACTCS
3alIUTHAs THIb3a, IPU HEOOXOUMOCTH JOIYCKASTCS BBAPUBATH 3all[UTHYIO TMIIb3Yy B TPYOOIIPOBO/T
6e3 000bImKHU. J[TrHA OOOBIIIKKA M 3alIUTHON THJIB3BI MOJOMPAETCS TAKMM 00pa3oM, 4TOOBI KOHEI]
Horpy»aemMoi 4actu pasmemaics or 5 mo 10 MM Hroke ocu TpyOompoBojaa (CM. CHpPaBOYHHMK
«MoHTaX CpeJICTB U3MEPEHUI U aBTOMaTU3alu», JHeproaromusaar, 1988 r.).

2.5 YcraHoBKa 3JIEKTPOHHOT0 0J10Ka

A BHUMAHMUE! [Ilepen ycTaHOBKOW, BCKPBITUEM BEpXHEH KpPBIIKA M MNOAKIOYEHUEM
COEIMHUTENbHBIX TPOBOIOB, 0053aTEIHLHO OTKIIOUNUTE TEINIOCUETYUK OT CETH.

e Db pekoMeHayeTcs YCTaHaBIMBAaThb Ha POBHYIO BEPTUKAIbHYIO IIOBEPXHOCTh (CTE€HA, KOXKYX
npuOop-HOM CTOMKM M T.I.) B MecTe, OOecleuyMBarolleM XOpOLIMH JOCTylml K HEMy IHpu
AIIEKTPUYECKOM MOHTA)XXE€ CHUTHAJIbHBIX KabOeneill, a Taikke K KHomnkam ympasieHus u JKKU.
Kpennenne Db Ha BBIOpaHHOM MeCT€ OCYIIECTBIISIETCS MPU MOMOIIM HMEIOLIUXCS Ha KOpIyce
yIlIeK BUHTaMHU WIH LIypylaMu AUaMeTpoM He Ooee 4,5 Mm.

e Heo0XxoauMo y4HTHIBaTh, YTO TEJIECHBIN yroa ontumanbHoro o63opa XKKU cocrasuser okomo 70°
IpU €ro HOpMalbHOW OCBElIeHHOCTH. Ha mecte yctaHoBKM Db He MOMKHO OBITh BUOpauuu U
TPSICKH, a HANPSDKEHHOCTh BHEUIHETO MOCTOSHHOTO M MEPEMEHHOTO MAarHUTHOTO MOJI 4acTOTOU
50 I'm He moykHa nipeBbimath 3HadeHuit 400 u 40 A/M COOTBETCTBEHHO.

e Db JOJIDKCH OBITh 3allUIICH OT BO3MOXXHBIX MCXAHUYCCKUX HOBpC)KI[eHI/Iﬁ TSAKCJIIBIMU TBCPAbIMU
npeaMeTaMu € KOJIKUMHA U PEKYIIUMU ITOBECPXHOCTAMU.

e BHUMAHMUE! YcTaHOBIEHHBIN TEMJIOCYETUUK U JPYTUE y3ibl U OJOKU HE JTOJKHBI 3aTPYIHATh
JOCTYN K aBTOMaTaM 3allUThl U CETEBBIM PO3ETKaM, KOTOPbIE JODKHBI pacroaraThCcsi BOIM3U Te-
JIOCYETUMKA. Buika ceTeBoro mHypa TEIIOCYETYMKA JIO0JDKHA BKIIKOYAThCS B CETEBYIO PO3ETKY C
HanpspkeHueM 220B 500, kotopast 1oikHa ObITh MOJKIIOYEHA K CETH Yepe3 3allUTHBII aBTOMAT ¢
TOKOM OTceukH SA u OpicTpozeiicTBueM He 6osee 10 cek.

2.6 MoHTAaX 2JIeKTPUYECKUX COeTMHEeHU

2.6.1 TloakJaoueHne nmpeodpa3oBareieil K JJIEKTPOHHOMY 0JI0KY

e KabGemun ot DJIIP, BC, TC m JIJI moakmodarOTCS K BUHTOBBIM WM 3aKHUMHBIM KJIEMMaMm,
pacrnoioKEHHBIM Ha revaTHol miare Ob.

e Jlna obecrieyeHus AocTyna K kiemMmaMm Db HeoOxoIuMo OTBEpHYTh 4 BUHTA, KOTOPBIMHU BEPXHSsS
KpBIIIKa KOpIyca KPEeMUTCS K OCHOBAaHUIO, M CHATH €e. 3aTeM OCTOPOXKHO OTKIIOUUTH HUIeH(,
COEJIMHSIONIUI BEPXHIOIO KPBIIIKY C OCHOBHOW HMKHEH maToi (cMm. myHKT 1.4.3).

HpI/IMC‘{aHPIeZ IInater 56 He MMEOT COOCTBEHHBIX 3alIATHBIX KOXYXOB. HOSTOMy IIpyu MOHTAKE IPOBOJOB HCO6XO,Z[I/IMO
n30e-rathb HOBpC)KHCHI/Iﬁ QJICKTPOHHBIX KOMIIOHEHTOB W MPOBOJHHKOB IeYaTHON ILIaThI (He‘laTHBIX HJ'IaT) 9B, a TaKXe
n30erathb nonazaaHus BJiaruv, Apyrux )I(PI,IIKOCTeﬁ, Macel U T.A. Ha 1J1aTy (HJ'IaTBI) " paanuoacTaliun.

e Kalenb snextpuueckoro nutanus 220 B noaxirodaercs Kk K1eMMHOMY pasbemy Ob, ykazaHHOMY B
npuioxenue M.
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e HasHaueHHe KOHTAaKTOB BBIXOJHOT'O pazbeMa M KieMM KieMMHOW kopoOku OIIP u 3axumoB Db
npuBeaeHo B npuioxeHuu XK. Cxembl noakmouenust JIIP, BC, TC u /] k Db npuBeneHs! B
npunoxenuu U.

e Bce kabenu BBoxaATcs B OB Temocyerunka depe3 IepMETU3MPOBAaHHBbIE KaOelbHbIE BBOABI C
BHyTpeHHUM auamerpoM 11 mm. IIpoBoma kaGemeit BHyTpu Koprmyca Db 1OMKHBI HMETh
HeOouypION 3amac no anuHe, He Ooznee 30 mm. Ilocne moakiarodyeHUs NMPOBOJOB K BUHTOBBIM
kiemMMaM OB HE0OXOOMMO YCTaHOBUTH Ha MECTO JIEBYIO CTEHKY C T'€pMOBBOJAMH, BBITSHYTh
HapyXXy M3JIMIIKK KaOenel u 3adukcupoBaTh Kabenu B TepMOBBOJAX C MOMOIIBIO BHEIIHUX raek
repMOBBOJIOB.

2.6.2 llpoxiaaka JUHUN CBA3U

e Homepa nuHMI CBSI3U, a TakKe KOJIMYECTBO M HA3HAUYEHHE IPOBOJHUKOB, IMOIKIIOUYAEMBIX K
kinemMam DIIP, npuBenens! B npuinoxenusx K, U.

e Bo wus0exaHue [IOMOJHUTENBHBIX IMOMEX M HAaBOJOK, a TaKXKE MEXaHWYECKOro HapyHICHUs
M30JIALUH TIPOBOJIOB, KEJIATEIbHO pa3MelleHne BceX Kabesei B CTalbHBIX 3a3€MIIEHHBIX TpyOax
WIK MeTasiopykaBax. [Ipu 3Tom 3a3emieHue TpyO MM METaUIOPYKaBOB JIOJKHO OBITh B OJHOM
TOYKE, MakcUMajbHO HpuOmmkeHHoW k Ob. [laHHOoe 3a3emiieHHE SBIIAETCS HEOOXOAMMBIM IS
HOpMaJIbHOU pabOTHI MpUOOpa U HE SBISETCS «3AIUTHBIM.

e B XuUIBIX U aJIMUHUCTPATUBHBIX 3/JaHUAX, TJI€ HET MOUIHBIX MOTpeOUTENe 3IIEKTPOIHEPTHH,
CO3/IAfOIIUX OOJIBIION YPOBEHHb IOMEX B JJIEKTPOCETH, JOMYCKAeTCs NpOKIaaKa Kabeneil B
IJIACTMACCOBBIX TOPPUPOBAHHBIX TPYOKAX HMIIU B TIACTMACCOBBIX JIOTKAX, C COOIOACHUEM TIPABUI
anekTpobe3onacHocTu. He momyckaercs mpokiiaaka CHTHATBHBIX JIMHUH Ommke 0,33 M k kabemnsm
nutanusa 220 B.

o Jlna nuHMMA cBA3u Mexnay oanekrpogamu OIIP m Bxogamm OB Heo0XoaMMo HCHOIB30BATh
MH(Z)FO)KI/IJII)HI)IIZ kabenb ¢ OOLIMM PKpaHOM, KaxKas *kHjla KOTOporo nMeer ceuenue He menee 0,35

MM , Hanpumep KMM2x0,35. Dkpan kabenst NODKeH OBITh HAJEKHO H30JUPOBAH BHEUIHEH
o0ooukoii u mpucoenunaTbes kK DIIP kak mokazano B npunoxenuu .

A BHUMAHMUE! Ilepen MoHTa)x0M AJ1 HaAEKHOTO KOHTAKTa U BO M30€KXaHNE 3aMbIKaHUs IPOBOJIOB,
UIYIIMX K COCETHUM KJIEMMaM, BCE KOHI[bIl MHOTOKHMJIBHBIX IIPOBO/IOB M 3KPAHUPOBAHHbIE OIJIETKU
Kabeneil TOHKHBI ObITh 00TY>KEHBI C IBYX CTOPOH. BO3MOXHO MCII0JIb30BaHNE O0KMMHbBIX HAKOHEUHH -
koB. O0ny’KMBaHUE JOJKHO MPOU3BOAUTHCS TOJBKO IPU MOJHOCTHIO OTKIOYEHHOM IpoBoje oT Ob.

e J[ns moJaKIIIOUEHHUS KaTyIIKu HHAYKTUBHOCTH DIIP pexomenyercs ncnosip3oBaTh 1Ba HEAKPAHUPO-

BaHHBIX MATKHX NpoBoja cedeHueM He meHee 0,75 mm , Hanpumep [IBC 3x0,75, pa3meniennsie B
OT/eJIbHOM METaJNIOpYKaBe WM CTaJIbHOU TpyoOe.

A PexoMenyercst moKIIIOUEHUE AIIEKTPOIOB U KaTymku nHayktuBHOoCcTH DIIP k Ob npousBoanuts

onauM kabenem — KIIB 3x0,5+(2x0,35)D (mocTaBasieTcsi TONBKO MPOM3BOAUTEISAME TEIUIOCYETIUKOB
«MATUKA»). Ilpu 3Toif cxeme NOAKIIOYEHHs JOIYCTHMO HCIIOJIb30BaHUE MO OJHOW TpyOe WU
MeTaJUIOpyKaBa JyIsl MPOKJIAIKK BceX kabenel, coenunsitonux Db u Bce ucnonszyemoie DI1P.

e MakcumanpHas JuiMHa JUHUA cBsizn Mexay Ob u kaxaeim u3z OIIP moxer mocturate 25 M.
Onnako, ecnu TpeOyeTcsl yBEIMYHTH JaHHOE paccTossHue 1m0 50 M, mpu 3aka3ze HEoO0XO0IuMO
cooOnmTh Tpedyemyro muHy kadens KIIB 3x0,5+(2x0,35)3 mns xaxmoro DIIP. B atom ciyuae
MPOU3BOUTENH KaTUOpyeT KaHaIbl HW3MEpPeHHs] OOBEMHOr0 pacxoja TeIUIOCUETYHKA WIIH
perucTparopa ¢ 3aKka3aHHBIMH KyCKaMU KaOeJts.

L4 HpI/I HCIIOJIb30BAHUHU JABYXKUJIBHOT'O Kabens ¢ O6H_[I/IM 9KpaHOM, KaxXJasd JXWJa KOTOPOro UMECT

ceuenue He menee 0,5 mm  (Hampumep KMM 2x0,5 mm , KMM 4x0,35 MM ¢ 3anapaiie’eHHbIMU
KUJIaMH), pa3MelIeHne B OTACIFHOM METAJIOpyKaBe WU cTajdbHOW TpyOe He TpeOyercs. Jlms
3alUTHl OT MEXaHWYECKUX MOBPEXKACHUI Kabeslb pa3MellaeTcs B MIacTMaccoBOi roppupoBaHHON
TpyO€ UITU TIIACTMACCOBOM JIOTKE.
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IIpumeyanue: BbIXOAHOE HampspkeHne curHana OIIP cocTaBimsieT HECKOIBKO MHKDPOBOJBT, IMOITOMY BO H30€XKaHHE
JIOTIOJTHUTENBHOM MOTrpPEeIIHOCTH, BbI3BAaHHOM BIUsSHMEM Lenedl TokoB mnuranus OIIP Ha wusMepurenbHble LeNH, He
JIOTTYCKaeTCsl MPOKJIaJKa JIMHUK CBs3W OT 3JekTponoB OIIP B omgHON TpyOe WM MeTaluiopykaBe C MPOBOJAMH TTHTAHUS
kaTywkn uHayktusHocT OIIP. IIpu ucnosnb3oBaHnM Kabens ¢ OOLIMM KPaHOM JUIS IHMTAHUS KaTyIIEK MHIAYKTHBHOCTH
OIIP momyckaeTcst IpOKJIAIKa JIWHUHA CBsI3HM OT AtekTponoB DIIP B oo TpyOe Mtk TOTKE C IPOBOAAMH MTUTAHUS KaTyIIEK
uHayktuBHoctd OIIP ¢ oO0s3aTesibHBIM NPUCOETUHEHHEM O3KpaHa Kalelst K OONTy 3a3eMIICHHS WJIM CIICIHaIbHOU
3a3eMJIsTioIIel muHe mpubdopHoro mkada ¢ Ib.

e DOIIP Clarius KOMIUICKTYIOTCS COOCTBEHHBIM KaOeIeM MOIKIIIOUYCHHS, KOTOPBIN MOAKII0YaeTcs kK Ob
clenyromuM obpa3omM: Oernblii poBoa K kiaemme RI+ , gepHbiil mpoBoa k kiemme RI-, 3enensrit
npoBoa K kiaemme RU+, kpacHbiii mpoBoa k kiieMMe RU-. DkpaH kabess MoIKII0YaeTcs K KIeMMe
GND1 umu GND2 (termocueruuku cepuid «A», «by», «II», «P», «E»).

o Jlnsa moaxmoyenus TC mo 4-X mpoBOJHOW cxeMe HEeOOXOAMMO HCIONBb30BATh YETHIPEXKHUIbHBIN

kabenb ¢ mpoBogamu ceucauem 0,35 MMZ, nanpumep KMM4x0,35.

e BOmm3u Mecra ycranoBku JIIP, Db u npoknagku cUrHaIbHBIX KaOeled He MODKHO OBITh JAPYTHUX
Kabeneil M yCTpOMCTB, CO3AAIONIMX 3JICKTPOMArHUTHBIC MMOJS HamNpshKeHHOCTbIo Oonee 400 A/M
moctostHHOTO ToKa ¥ 40 A/M vactoroit 50 I'm.

e UTOOBI MCKIIOUNTh HECAHKIIMOHMPOBAHHOE BMEIIATEIBCTBO C IEIbI0 MCKAXCHHUS W3MEPEHUM, HE
JoIycKaeTcs HapaiuBaHue (yuuHenue) muauid cessu ¢ J11P, TC, /1.

o Kalenu nuHuil CBSA3U JOHKHBI OBITh 3aKPEIUICHBI B HETIOCPEICTBEHHOM Onmu3octu oT kopmyca Ob.
Okpanbl Kabened, IpU UX HAIWYHH, JOJDKHBI OBITH TOJKIIOUEHBI K COOTBETCTBYIOIIMM KIIEMMaM
«pabouero 3azemiueHus» «GND» («3azemnenue») Ob (cm. mpunoxenune WN). Ilpu 3ToM onuH u3
koHTakTOB «GND» («3azemnenue») Ob HeoOxomumo 3a3zemiuTh. CONPOTUBICHUE 3a3EMIICHHS
ToJKHO OBITh He Oonee 4 Om. ConpoTUBIEHUE MEXKY KOHTAKTOM «3a3eMJICHUE» TEMI0CUeTINKa U
KOHTAKTOM 3a3emiieHusi Ha kopmycax OIIP rtakke momxHO ObITh He Oomee 4 Om. JlanHoe
3a3eMJICHHE SBISIETCS] pa00YHM, a HE 3aIIUTHBIM.

2.6.3 TIlogGop mNOJAPHOCTH BKJIOYEeHHS TMPOBOJOB TNHUTAHUS KATYIIKHM WHIAYKTHBHOCTH
3JIEKTPOMATHUTHBIX Mpeodpa3oBareieil 00bEMHOI0 Pacxoaa *KUJAKOCTH

Jnsi HOpManbHOW pabOTBHl TeriocYeTyhKa TpeOyeTcs NpaBUIBHO TOA00paTh IMOJISIPHOCTD
MOJIKJIIOUYEHUSI MPOBOAOB IHUTAaHUS KATYIIKM MHIYKTUBHOCTH 110 OTHOIIEHUIO K TOJSPHOCTH
MOJIKJIFOUEHUS TPOBOJIOB OT AieKkTpoaoB DIIP. [[ns aToro mocie 3aBepuieHUs MOHTaXKa JIEKTPUUECKUX
COCIMHEHHI BKJIIOYUTH MOJady BOJABI B TpyoOorpoBoaax (He meHee 50% OT MakCMMaJIbHOTO pacxojia
OIIP) u nonate nmurtanue 220 B na DOb. IlepeBectu Db B pexuM HMHAMKAIMM TEKYIIETO 3HAYECHUS
pacxona mposepsiemoro OIIP. Ecnu monsipHOCTH TIPOBOJIOB BBIOpaHa HEMpaBUiIbHO, To Db mokaxer
pacxoa C MPOTHUBOIOJOXKHBIM 3HAKOM B CJIy4yae AJIEKTPOMAarHUTHBIX KaHAJIOB W HYJIEBOW, JMOO
HEOOJIBIIION pacxoJl IJisi UMIYJIbCHBIX KaHATOB. B aToM cinydae HeoOXoauMo OTKIIOYUTE Db oT cetn
220 B u nomensate Mmecramu Ha OIIP mpoBoaa, naymye Ha KaTylKy HHAYKTHUBHOCTH.

2.6.4 Padouee 3a3eMiieHne

e (CxeMa 3a3eMIICHUS TEIIOCUCTUNKA JJIs1 BCEX TUIIOB 00BEKTOB IMMPUBCJICHA B ITPUJTIOKCHUHN K.

A BHUMAHME! [lannas cxema pabodero 3a3emiIeHHUsl HE SBISIETCS 3alIUTHBIM 3a3eMIIEHHEM TpyO0o-
MPOBOJOB OTOIUIEHHS. B cooTBeTcTBUM ¢ TpebGoBanusimu [IpaBui 3eKTpoOE30MacHOCTH Bce
ANEKTPO-

MPUEMHHKH CTAI[MOHAPHOTO THIA, MUTAIOIINECS OT CETHU MEPEMEHHOr0 TOKa HampsbkeHueM 6onee 60 B
MEPEMEHHOTO TOKa W WUMEIOIINE MPOBOSIINE MOKPBITHS WM KOXYXH, JTOJDKHBI OBITH 3a3€MJICHBI HA
CTOpOHE TeHepaTopa uiau Tpanchopmaropa uepe3 npoBogHuk PEN. Tak kak Ob «MATUKA» ve umeer
MPOBOJAILINX MTOKPBITUN, TO 3AIIUTHOMY 3a3EMJIEHUIO HE MOJJIEKUT.

Ipumeuyanue: B cirydae pacnonoxenus Ob «MATIKA» B MEeTAIUIMIECKOM IIUTE, IUT IMOAJIEKUT 3AIIUTHOMY 3a3€MJICHHIO
yepe3 npoBogHuk PEN. TIpum 5ToM JaHHBIH NpPOBOJHMK 3amlpellaeTcs MOJAKIIYATh 4Yepe3 AIIEKTPUUYECKHE ammaparhbl
YOpaBJICHUS W/WIM 3alIATH. B ciydae ero mpoxoXIeHWs dYepe3 HMCKPO3AIIUTHBIE IEMH OH JOJDKEH pas3leniThes Ha
npoBogHuku PE u N 10 BbllIeyKa3aHHBIX alnapaTos.
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e (Cxema 1o MMPUMCHCHUTIO pa60qero 3a3CMJICHUA BBIMTOJHACT CICAYIOMIUC 3aavu:

— 3allUTy BXOAHBIX IIeMeH TeIIOCUeTYUKOB OT ONYKJAloIUX TOKOB, KOTOpble BCeria
MPUCYTCTBYIOT B TPYOONpPOBOIaX;

— 3aIUTy OOMOTOK PacXoJIOMEPOB OT MPOXOXACHUS 4Yepe3 HUX OIYyKIAIONUX TOKOB, KOTOpPHIE
MOTYT UX MOBPEJIUTH;

— BBIPAaBHUBAHUE JIEKTPUYECKHUX TTOTESHIIUAIOB TPYOOIIPOBOIOB.
e Bce npoBogHHKN pabodero 3a3eMIICHHS JOJDKHBI OBITh OOBETUHEHBI B «OOIICH TOYKE», KOTOPAs

J0JDKHA pacliojiaratbCia Ha O6H_IeM KOHTYPE€ 3a3C€MJICHUSA 3J1aHUA, 1100 Ha HCKYCCTBCHHO CO3JdHHOM
3a3€MJICHHUH.

IIpumeyanue: «oOmas TouKa» — OOIT WIN COBOKYITHOCTH OONITOB, TPUBAPEHHBIX K MOJIOCE 3aIIUTHOTO KOHTYpA 3/1aHUs, K
€CTECTBEHHOMY WJIM K HCKYCCTBEHHOMY 3a3€MIIMTEIIIO € maroM — He 6osee 50 MM.

e Bokpyr kaxmgoro uz OIIP NpUBAPUBAgTCS [1-o0pa3Hast paMkKa W3 METAUTMYECKOW IOJIOCHI HWJIH

apMaTrypbl ceueHHueM He MeHee 28 MM . MecTa KpemieHUs paMKH K TpyOompoBOAy HE0OXO0IuMO
BBIOMpATh C YUETOM CIEAYIOIIUX KPUTEPHUEB:

B cepenune pamku nomkeH ObITh TpUBapeH OONT zmaMeTp(Z)M HE MeHee 6 MM, K KOTOPOMY

IMOAKIIIOYACTCA IIPOBOJ 3a3C€MJICHHA CCUCHUEM HC MCHCC 4 MM . MOJKIIIOYCHHBIMN BTOPbBIM CBOUM
KOHIIOM K O6I.H€I71 TOYKC pa60qero 3a3CMJICHU.

— Il-o0pa3Hyto paMKy HEOOXOJUMO BBHIIOJHUTH KaK Ha TMOJAIOIIEM, Tak W Ha OOpaTHOM
TpyOONpOBOJax, MPHU YCIOBHM H3MEPEHHUS B HUX PACXoAa. DTUM TOCTHUTAETCS BBIPABHHBAHUE
MOTEHIIMAIIOB MEXK/Ty TPYOOIIPOBOIAMH TPHU UCIIONIb30BaHUU Oosiee ognoro DIIP.

— o011ei TOUKOH 3a3eMJIeHHS HEOOXOJMMO BBIOpaTh THO0 OOIMI KOHTYp 3a3eMIJICHUS 3/1aHUs, TNOO
€CTECTBEHHBIC 3azeMyuTenn (apMaTypa B (QyHAaMEHTE 3J1aHHsA), JHO0O0 HCKYCCTBEHHBIC
3a3eMyuTeNH (apMmarypa wiM TpyOa, BOWUTBHIE B 3€MJII0 B COOTBETCTBUH ¢ HpuiokeHueM K).
Juamerp mpuBapuBaeMbIX 00NTOB — He MeHee 8 MM. bonToB mMoxer ObITh Oosiee omHoro. [Ipu
ATOM HIar Mexxay 6ontamu — He 6onee 50 Mm.

TaK KaKk Ha OONIYI0O TOUKY 3a3eMJICHHMsI OyJIeT CXOAMThCS Oojiee MBYX IPOBOJIOB, HEOOXOIUMO,
4TOOBI BCE MPOBOJIAa UMENIU COOTBETCTBYIOIIME OKOHLIEBATENH, a IIMHA 00aTa OblIa JOCTATOYHON
JUINHBI (OCTaTOK pe3bObl — HE MEHEe MOJIOBUHBI BHICOTHI FalKK). Mex 1y Kak o1 mapoii mpoBo10B
HE00XO0UMO MPOJIOKUTH aiiobl. T.e. A7 1ByX MPOBOJOB KOJIUYECTBO 1IAN0O — /IBE; IS YETHIPEX
IIPOBOJIOB KOJIMYECTBO 1IAi0 — 3 MmIT. U T.1I.

e Jlnis BBINOJIHEHUS NOJHOMU 1ienu padouero 3azemiieHus: Heooxoaumo kieMmy GND Db «MATKA»
i «PU 1000/2000», unmu «PC 1110/2220» coenuHuTh ¢ 00IIeH TOYKOM 3a3eMJICHHS MPOBOJIOM
ceueHreM 2,5 mm . Takoil mpoBoJ HEOOXOIUMO MPOJOKHUTH OT KaX0ro Db npu HCHOIB30BAHUU UX
OoJiee OJHOTO.

L4 I[J'IH Mozemen TCIIJIOCYCTUHUKOB, 06CJ'Iy>KI/IBaI-OH_II/IX JABC CUCTCMBI TeHHOHOTpe6HeHI/IH,
PACIIOJIOKCHHLBIC PAAOM, BCC ICPEMBIYKHU MOTYT OBITh IIOAKIIFOYCHBI K O6II.[€I>'I II0JIOCE B OJTHOH TOYKC,
K KOTOpOﬁ IMpuBapcH OoNT 3a3eMIICHHUS ANaMETpOM HE MCHEC 8 MM. HpI/I HAJIMYUU KOHTYpa
3a3€MJICHUA 3JIaHUS BO3MOXHO ITOAKIIFOYCHUC IIPOBOAHHUKOB pa6oqer0 3a3CMJICHUA K 6OJ'ITaM,
ANaMETPOM HE MCHEC 8 MM, IIPUBAPCHHBIM B YI[O6HI>IX OMMOKANIINX TOYKAX KOHTYpa.

e CompoTUBJICHHE MEXY TOUKOW 3a3eMJICHHs TEIUIOCUETYMKA M TOUYKOHM 3a3emiieHus kaxporo D[P
JIOJDKHO OBITE HE Oostee 4 OM.

2.7 MouTa:x nonojuureabubix PU1000, P2000, PC1220, PC2220 u ap. BC

HOHOHHHTGJ’IBHH@ PErucCTpaToOpbl pacxoga, pacxoagoMEpPbl U BOAOCUYECTUUKU C HUMITYJIbCHBIM HIIN
I.IPI(i)pOBBIM BBIXOIOM MOHTHUPYIOTCA Ha Tp}I6OHpOB0I[LI B COOTBCTCTBUHM C HWHCTPYKIUAMH 110
OKCIUTyaTalluu UJIM MOHTAKy Ha JAHHBIC U3MCPUTCIILHBIC HpI/I60pBI.

PU1000, PH2000, BC. Paccrosame wmexay Ob Temmocdyerdynka ¥ JOMOJHUTEIHHBIMUA
pacxoioMepamMu ¥ BOJIOCYETIMKAMHU C UMITYJIbCHBIM BBIXOJIOM JOJIKHO ObITH HEe 60mee 100 M.
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PC1220, PC2220 MAGLAN. Crangmapt RS485 nomyckaer MOAKIIOYEHHE YCTPOWCTB TOJBKO
LIETIOYKOM, HO MOPSAIOK YCTPOMCTB B LIEMIOYKE MPOU3BOJIbHBINA. Hanmpumep:

PC2220 § PC2220 § T2443

T2443 PC2220 PC2220

PC2220 ~ T2423 _ PC2220

T0766 =~ PC2220 ~ PC2220 _ PC2220

PC2220  PC2220 TO0766  PC2220
Jmna Beelt nienouku (mpoona) MAGLAN (RS485) ne 6onee 500 metpoB. Mcrnonb3yercs BUTast
napa B 3kpane. Ecnu ymHa npoBoja Beelt nenouku He 6onee 10 MeTpoB, TO MOXHO 6€3 SKpaHa.

BHGKTpI/I‘leCKaﬂ cXeMma COG,Z[I/IHCHI/Iﬁ IIPUBCJACHA B ITPUITIOKCHUHA .

3 YKA3BAHUE MEP BE30ITACHOCTH

A BHUMAHMUE! Ilepen ycTaHOBKO#H, BCKPbITHEM BepXHell KPBIIIKHA U MOJKJIIOYEeHNEM CO-
e/IUHUTEJIBHBIX POBOJ0B, 00513aTeJILHO OTK/JIIOYHMTE TEIUIOCYETYUK OT CETH.

McTOoYHUKAMH OMACHOCTH MPH MOHTaXE M OKCIUIyaTallMd TEIUIOCUYCTYHKOB  SIBISIOTCS
AIIEKTPUUYECKUI TOK, a TaKXKe TETIOHOCHTENb, HAXOMAIIMICSA B TPYOOIIPOBOJAX MO JaBJICHUEM 10 2,5
Mlla npu Temneparype ao mioc 160 °C.

be3onacHoCTh 3KCIITyaTalluy TEMIOCUETYMKOB 00ECTIEUMBACTCSI:
— npoyHocThio KoprycoB BC u OIIP;
— IepMETUYHOCTHIO (praHIeBOro Ui pe3bboBoro coenunenuit BC u DIIP ¢ TpybonpoBogamu;
— HaJIeKHBIM KPETJIEHUEM TEIIOCUETYUKOB IPU MOHTAXXe Ha O0BEKTE;

— KOHCTPYKIMEH TEIIOCYETYNKOB, rapaHTUPYIOLIEH 3aluTy OOCIIyKMBAIOLIErO0 IIEPCOHANa OT
COIIPUKOCHOBEHHUS C ACTATSIMU U y3J1aMH, HaXOSIIUMHUCS 1101 OIIACHBIM HaIpsSKEHUEM;

— M30JIALIMEN AJIEKTPUUECKUX LENEN COCTaBHBIX YaCTEN TEIJIOCYETYUKOB;
— HAJECKHBIM 3a3€MJIEHUEM COCTABHBIX YACTEN TEINIOCYETUYUKOB.
DKCIulyaTalus TeIIOCYETYNKOB CO CHATBIMU KPBIILIKAMU €r0 COCTaBHBIX YaCTE HE I0MYyCKaeTCA.

Hepez[ MNOAKIIFIOYCHUEM TCINNIOCYUCTUHUKOB K BHGKTqueCKOﬁ CCTHU IIMTaHUA OOJIKHBI OBITh
3a3€MIJICHBI €TI0 COCTaBHBIC YaCTH.

VYcerpanenue nedeKToB TEIUIOCUETUMKA, 3aMeHa, pucoenunenne u orcoenunenne DIIP u BC ot
TpyOOIPOBOJA MOJKHO MPOBOAUTHCS MPU MOTHOCTHIO MEPEKPHITHIX TPYOOMPOBOIAX U OTKIIOYEHHOM
HAITPsSPKCHUU [MUTAHUSA.

[Tpu MoHTaXxe, 00CITY>)KUBAaHHUH, SKCILUTYaTaIlUH U MTOBEPKE TEIIOCYSTYMKOB JTOJDKHBI COOTFOIATHCS
TpeOOBaHUsI HACTOSIIETO PYKOBOJICTBA, «I[IpaBmi JKCITyaTallid 3JEKTPOYCTAHOBOK IMOTPEOHTENCHY,
«[IpaBus  TeXHWKH OC30MACHOCTH TMpPH  OKCIUTyaTalliM  dJIGKTPOYCTAaHOBOK  TMOTPEOUTENCiH»,
I'OCT P 51350-99, a taxxe pazaena 6 TOCT P 51649-2000.
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4 UCITOJIB3OBAHUE 110 HASHAYEHUIO

4.1 YnpaBJieHue padoToil M3MEPUTEJTbHOr0 0JI0KA TEII0CYEeTYNKA

4.1.1 O0uMe moJ0KeHus.

e Vnpasnenue Db TemnocueTyrka MPOU3BOIAUTCS HAa OCHOBE MEHIO Ha PYCCKOM S3BIKE, KOTOPOE
MMOCTPOEHO IO MPUHIIUITY JepeBa KOMaHJ, KOPEHb KOTOPOTO PACOI0KEH BBEPXY, @ KPOHA C BETBSIMU
HampaBlieHa BHM3. J[BW)KEHHME IO YPOBHSIM JepeBa KOMaHJ OCYIIECTBISETCS C MOMOIUIBIO
KJIAaBUATYPHI CIEAYIOIINM 00pazoM:

— knomka «» (F2, «BHH3») [TO3BOJISIET MEPEHTH Ha CIIEYIONIHiT yPOBEHb AePeBa KOMAHI BHU3;
— xnomka «T» (F3, «BBepX») [O3BOJISET IEPEHTH HA MPEIBLIYIIHIl YPOBEHD AePeBa KOMAH BBEPX;

— kHomku «<—» (F1, «BneBo») u «—>»» (F4, «BrnpaBo») MO3BOJIAIOT BHIOpaTh OAHY KOMAaHIY U3
HECKOJIbKUX BO3MOYKHBIX, HAXOISAIIMXCS HA OJJHOM YPOBHE.

Ecnu npu moBTOPHOM HaXXaTHH Ha OJIHY U Ty ke KHONKY nHpopmanus Ha )KKU He uzmensercs, To
9TO 03HAYAEeT, YTO JIOCTUTHYTO OKOHYaHHE BO3ZMOXKHOTO JBUKEHHUSI 10 TaHHOM BETBH MEHIO.

e [lpu BBOJE LM(POBBIX JAAHHBIX: BBOJ KOHCTAHT M IIPU YCTAaHOBKE BPEMEHU M JaThl BO BHYTPEHHUI
TaiiMep pealbHOTrO0 BPEMEHHU IprUO0Opa, KHOIIKA UMEIOT JPyroe Ha3HaueHHe:

KHOIIKA «€—» — IBUKEHHE MapKepa BJIEBO 1O 1a0I0Hy U3 3HakoMmecT, Harrpumep 00.00 1 natsr;

xronka «T» — BeIGop mudpsr B cropony ysemmdenus (nepe6op ot 0 10 9);

KHOIIKA «» — BBIOOP dpBI 10 yMeHbIIeH IO (1epedop oT 9 10 0 ¥ AeCATHYHON TOUKN);

KHOTIKA «—>»» — JABIDKEHHE MapKepa BIIPaBo MO MIa0IOHY U3 3HAKOMECT.

Ecnu mapkep nepeBHHYTh KHOIIKOH «BIPaBO» Ha CBOOOIHOE 3HAKOMECTO ITOCIIE KpaifHel mpaBon
UQpbI, TO KHOMKA MPUHUMAIOT OOBIYHOE 3HAUCHHE, ONMHMCAaHHOE BhIme. ECiiM Ha 3TOM moie HaXaTh
KHOIIKY «BHHU3», TO HaOpaHHOE 4yucio OyneT 3aHeceHo B namsTh npudopa. Eciu Ha npaBoM cBOOOIHOM
10JI€ HAXKaTh KHOIIKY «BBEPX», TO HAOpaHHOE YMCIIO HE Oy/eT BBEJIEHO B MaMsITh IPHOOpa, a yrpaBieHHUE
BEPHETCSI HA TOT YPOBEHb, C KOTOPOro ObUI OCYIIECTBIEH MEpexoi Ha omeparuio Habopa mudp. Ilpu
Ha)KaTUM KHOIIKU «BJIEBO», €CIIM IOJIO)KEHUH MapKepa COOTBETCTBYET NEpBOM ciieBa Lu(pe, HabpaHHOE
YHCIIO HEe OyJeT BBEIEHO B NMaMATh NpuOOpa, a ynpaBieHUE BEPHETCS Ha TOT YPOBEHb, C KOTOPOTO OBLI
OCYIIECTBJIEH TIEPEXO0J] Ha orepaluio Habopa mudp.

e B remiocyeTynkax mperycMOTpEeHa BOZMOKHOCTh MCIIOJIb30BAaHUs IO TPEX CUCTEM, KaXKaasl U3 KOTO-
PBIX MOXKET U3MepsITh A0 Tpex KaHaioB pacxona (Gl, G2, G3), no Tpex kaHanoB Temnepatypsl (T1,
T2, T3), no Tpex kananos nasienus (P1, P2, P3). CoorBercTBHE KaHAIOB CUCTEM C (PAKTUUECKUMU
KaHaJlaM1 U3MEPEHNUS 33aJal0TCsl HACTPOMKaMHU.

IIpumeyanue:

PexkomeHyeTCs psAIOM € KaXIbIM TeMJIOCYETYNKOM BBIBECHTH TaOJIMIly paclpeesieHus IEPBUYHMX Npeodpa3oBarteneit mo
TpyOomIpoBOAaM, YTOOB! OBICTPO ONIPENENNTH I KaKoTo TpyOonpoBoa BeBoAATCA AaHHbIe Ha JKKU Ob.

4.1.2 3amuTa 0T HeCAHKIIMOHUPOBAHHOIO 10CTYNA

B mpubopax mpemrycMoTpeHa 3ammTa OT HECAHKIIHOHUPOBAHHOTO JIOCTYIIA K HACTpOWKaM mprudopa
¢ TIOMOIIIbI0 KamnepoB (mepemsbruek) “BL” u “ PROGRAM .

Jbxamnep “BL” 3ammiiaer oT u3MeHEHUs Bce HACTPOMKH MpUOOpa (MOJIb30BaATENbCKHE, 3aBOACKHE
u kanuOpoBouHbie). A xamiep “PROGRAM” 1OMONHUTENBHO 3aIIMINAET OT H3MEHEHHS TOJIBKO
3aBOJICKME HACTPOMKM M KaJMOpPOBOYHBIE MapaMeTpbl U3MEpUTENbHBIX KaHanoB. Eciu mxammep “BL”
YCTAQHOBJIEH TaK, KaK YyKa3aHO OelbIM NpsSMOYTOJIBHHKOM Ha IUIaTe, TO 3alllMTa MOJb30BaTEIbCKUX
HACTPOEK OTKJIIYEHA. B 1pyrom nosjokeHuu mxamiiepa 3aliuTa BKIodeHa. Eciy Ha 3KpaHe MosSBIsAETCs
Haamuch «3amkHuTe BL» wmnm TpeOyercs mnpousBecTH HM3MEHEHHE IOJIb30BATEIbCKUX HACTPOEK
MOCPEACTBOM KOMITbIOTEpPA, TO HEOOXOAMMO YCTaHOBUTH kamrep “BL” B mosjokeHue, kak yka3aHO
OenpIM MPSMOYTOJIBHUKOM Ha Iuiare. B TakoM mnonoxkenuu mxammnepa “BL”, nmpubop mnoigHOCTBHIO
OCTaHaBJIMBAET U3MEPEHHE, CUET U HAKOIUIEHHE napaMeTpoB. UToOb! BEpHYTh MPUOOP B pabOUuil pexum,
HeoOxoaumo pxkamiiep “BL” yOpaTh WM MOCTaBUTH B PYTo€ MOJTOKEHHE.
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Jxamnep 3amuThl “BL” pacrionoxen Ha muiare npubopa. Ixamnep “PROGRAM” pacnonoxeH

10/ OCHOBHOM TUTaTOM IprOopa v He MpeHa3HauEeH IS IEPEKIIFOUCHHS MTOJIb30BaTEIIEM.
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Pucynok 2. Pacnionoxenue mxammepa B TEIIIOCUETUMKAX UCTIOIHEHUs «yOxxx», rae ‘y’ — OykBa E,T ‘x’ -
uudpa.

4.1.3 lepeBo MeHIO U3/1eJTUsl
4131

IIpn BKIrOYEeHUHM NUTaHud Db MEHIO TEeIoCYeTUYnKa aBTOMAaTHYECKH YCTAaHABIMBAECTCS HA CaMbId
BEpXHUI — KOPHEBOU ypoBeHb JepeBa MeHro. Ha Bepxneln crpoke XKKU 3axwuraercs Hagmuep «TCH
MATUKA». Ha HIKHEH CTpOKe 3a)XKUTaeTcs 3aBOJCKONW HOMEpP TEIUIOCUYETYHMKAa. JTH JBE CTPOKH
MOSIBIISIFOTCS BCETIa IIPU BBIXOJE B KOPHEBOW YPOBEHb MEHIO. Ha)kaB KHONKY «BHU3» MOXKHO NEPEUTH Ha
[JIaBHBI ypOBEHb MEHIO. [JIaBHBIM ypOBEHb MEHIO IO3BOJIET BBIOPAaTh OCHOBHBIE pa3Jieibl MEHIO
koMaH/. Ha 3ToM ypoBHE KHOIKaMH «BJIEBO» U «BIIPABO» MOXHO BBIOpATh OJJMH U3 IIYHKTOB MEHIO:

Oo01ue moJI0KeHUus

— «Tekymue naHHBIEY;
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— «HakomieHHbIe TaHHBICY;

— «llevarp» (Mpu HATMYMK KOHTPOJUIEpA [1€YaTH);
— «ApxuBy;

— «YCTaHOBKHY;

— «Jlata/Bpemsi».

[Tocne BbIOOpa TpeOyeMOro MyHKTa MEHIO HAIO0 HaXXaTh KHOIIKY «BHHU3», YTOOBI TEPEHTH Ha
CJICAYIONIMI BHU3 YpPOBEHb MOAMEHI0. Cxema IMepexoJ0B Ha BEPXHEM YPOBHE MEHIO TPUBEICHA Ha
pUCYHKE 3.

Jl1s TenocyeTyukoB ¢ Oosiee YeM OJHOM CUCTEMOM y4yeTa, HEKOTOPhIE MyHKThI UMEIOT MOAYPOBEHb
JUISL BBIOOpa KOHKPETHOM CUCTEMBI.

(L e LI
L ELSREEREENINEN

F1 | F2 | F3 | Fa4

HakonneHHsle faHHble

i ~

TekylMe JaHHble Apxus
[arta / Bpema MNeuyatb

YcTaHoBKM

PI/ICYHOK 3. Cxema MepexoJ0B Ha BEPXHEM YPOBHE MCHIO.

4.1.3.2 BerBb «Tekyuimne 1aHHbIE»

[TyHKT MeHIO MpeaHa3HA4YeH A MPOCMOTPa TEKYIUX (MTHOBEHHBIX) 3HAYCHHH H3MEPSIeMBIX
napametpoB. Ha Bepxnelt ctpoke KKU nosiBasiercss Haanuck «Tekymue naHnHbie». B HMKHENH CTpoke
KKUW nosButcs ogHa w3 KoMOMHaNui OykB W 1udp, 0003HAYAIOIMIMX TapaMeTp, €ro pa3MepHOCTh U
TeKyIiee MuppoBoe 3HAUCHUE.

TenmocueTyuKH A1t mapaMCeTpOB 00BEMHOT0 pacxona, €CJIn pacxod BHE OOITyCKa, JOIMOJIHUTCIIBHO,
JJIA KaXKJ0T0 KaHalla OTACIIbHO, ITIOKa3bIBAIOT CJIOBA:

- «MI/IHI/IMyM)), €CJIM paCXoJ KaHajla MCHbIIC MUHHUMYMaA,
- «MaKCI/IMYM», €CJIK pacxod KaHaJla OoJIbIIIE MaKCUMyMa,

— «Cyxoii/00psIB», €ciIi TPYOOITPOBO/] KaHaJla HE TIOJHOCTHIO 3aITOJIHEH JKUIKOCTBIO, & TAKKe, ECITH
oauH win 06a snextpoaa DIIP He moacoeMHEHBI K 2JIIEKTPOHHOMY OJIOKY.
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— «HeucmnpaBen», ecid HEBEPHO MOJKIIOYEHA KaTyiika Bo30yxieHus OIIP kanama umm ecnu
HEHCIIPAaBHA caMa KaTyIIKa.

TerrocueTYnKu AJId IMapaMCeTpPOB TCMIICPATYPbl U AABJICHUA IMOKA3bIBAKOT, JIA KaXA0r'0 KaHajlad
OTACIBHO, CIOBO <<HencnpaBeH», CCJIM JaTYUK HCUCIIPABCH WJIM HCIIPABUJILHO IMOJCOCINHCH.

KHomkamMu «BJ€BO» W «BIOpaBO» MOXHO BbIOpaTh HeoOxomumbld mapametp. Ilpu 3TOM
0TOOpaKarOTCs TTapaMeTPhl, COOTBETCTBYIONINE paHee BHIOpaHHOU cucteme. [lapamerpsl 0003HaUAIOTCS
Ha XXKU cnemyronum obpazom:

3 . .
- «G1,G2,G3 ™M /u» — Tekymuid OOBEMHBIH pPAacXoid IEPBOrO, BTOPOTO M TPETHETO KaHAJIOB

BBIOPAHHOW CUCTEMBI, M /4,
- «M1,M2,M3 T1/u» — TEeKyImUHd MacCOBBI pacxXoi HJs MEPBOTO, BTOPOrO M TPETHErO KaHAJIOB
BBIOPAHHOW CHCTEMBI, T/,

— «t1,t2,t3 °C» — Temnepatypa Ui IEpBOT0, BTOPOIr0 U TPETHET0 KaHajaoB BeIOpaHHOM cuctemsl TC,
OC;
— «dt °C» — pa3HOCTH TeMIepaTyp MEXy NepBbIM U BTOpbIM KaHanamu TC, °C;

— «P1,P2,P3 arm» — Tekyee 1aBJIeHUE IEPBOTO, BTOPOTO U TPETHETO KAaHAJIOB BHIOPAHHON CHCTEMBI
I, at™m;
M b

— «Q I'kan/uy» — Tekyliee 3HaYeHNE KOJMYECTBA TEIUIOTHI CHCTEMBI, [ kan/4ac;
— «txB °C» — Temneparypa xojo1Hoi Bojsl, °C;

— ((CDOpMy.]'Ia» - (bOpMYHa, 110 KOTOpOfI B HaCTOHH_II/Iﬁ MOMCHT IPOU3BOAUTCA BbIYHUCIICHUC
KOJIMYECTBA TCIJIOTHI,

— ((MaKCI/IMYM 3a 4Yac» - MAKCHUMAJIbHBIC 3HAYCHHUA H3MCPACMBIX BCJIMYUH 3a HOCJIeI[HI/If/'I qac
(MaKCMMaJIbHOT'O YaCOBOTO PacX0/1a).

4.1.3.3 BerBb «HakomieHHble JAHHBIE»

[IyHKT MeHI0O MpeAHa3HAuYeH JUIi [POCMOTpPAa HAKOIUIEHHBIX (MHTErpalbHbIX) 3HA4YEHUN
U3MEPSEMBIX [1apaMETPOB.

Ha Bepxneit crpoke XKKW nosButcs Haanuch «HakorseH. ganubeie». B HmxkHel ctpoke XXKU
MOSIBUTCS OJTHA M3 KOMOWHAIMI CUMBOJIOB, 0003HAYAIOIIUX TTapaMeTp.

Knonkamu «BieBo» U «BIPaBO» MOXKHO BbIOpaTh CUMBOJI HE0OX0oAMMOro napamerpa. [lapamerpst
0003HaYAIOTCSl HA UHAMKATOPE CIEAYIOLUIMM 00pa3oM:

— «E I'kaJp» — HaKOTUJICHHOE KOJIMYECTBO TETUIOTHI BRIOpaHHOM cucTteMbl, [ 'ka;

«Tp w» — nonHoe BpeMst paboThI Ipudopa, u;
— «V1, V2, V3 M3» — HakoIUIeHHbIH 00beM JJIsi IEPBOT0, BTOPOIO M TPETHETO0 KaHAJIOB BHIOPAHHOM

CUCTEMBI, M ;
— «M1, M2, M3 1» — HakoIUIEHHasi Macca Jyisl IEPBOTO, BTOPOTO U TPETHET0 KaHAJOB BHIOPAHHOMN
CUCTEMBI, T;

— «JlononHuTeNbHO->TH W» — BpeMst HapaOOTKU MPU HOPMAJIbHBIX YCIOBHSX JJIsi BBIOpaHHOMN CH-
cTeMbl, 4. MI3MeHseTcsl TOJIBbKO B KOHIE OYEPEHOr0 Yyaca Ha BETMYMHY HOPMaJIbHON HapaOOTKH 3a
MIPOLLIEIIINH Yac.

le/IMe‘laHI/le! HOPMAJIbHBIC YCJIOBUS — paCX0/J HAXOAUTCA B JOIMMYCTUMBIX NPEaACiiax, pa3HOCTb TEMIICPATYP 0o0JIbIlIE MUHH-
MaJIbHO HOHYCTHMOﬁ 1 BCC JATUUKU, ITPEAOCTABIIAIOIIHNC MTAPAMETPhI YIaCTBYIOIINE B BEIYUCIICHUU SHEPTHUH, UCIIPABHEI.
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4.1.3.4 BetBb «IleuaTb» (ecin B NpuGOpe yCTAHOBJIEH KOHTPOJLJIEP MeYaTH)

Ha Bepxwneii ctpoke KKW mnosButca Hagnuch «lleyatb», B HHXKHEH CTPOKE MOSBUTCA OJUH U3
BapHaHTOB apXHUBa.

KHonkamu «BieBO» 1 «BIIPaBO» MOKHO BBI6paTI) OJIUH M3 CIICAYIOIIUX apXUBOB IJI IICHATH!

— YacoBOH
— CYTOYHBIN
— MECSYHBIA

[Tocne BpIOOpa TpeOyeMoro BapHaHTa HEOOXOIMMO Ha)KaThb KHOMKY «BHH3», 4YTOOBI YTOUYHHTH
3ajaHue Ha nedartb. Hampumep, mocie HakaTHsi KHONKHM «BHH3» B pexuMe «HacoBBIX JaHHBIX» 3Ta
HA/IMUCH TMOSIBUTCSA HAa BEpXHEW CTPOKE, a Ha HIKHEW CTPOKE MOSBUTCS Bompoc «Jlara:» u mocienHee
YHCIIO (aTa), Korjaa Mpou3BOAMIACH MTOCTIEIHSS 3aiCh B BHIOpAaHHBIN paHee apxuB. JleBbie nBe nudpsi
YKa3bIBAIOT JICHb MECSIa, CPEAHUE MECAI], a TpaBble NU(PHI YKa3bIBAIOT roj. Hakumas KHOTIKH «BIJIEBO»
U «BIPABO» MOXXHO BBIOPATh JI€Hb, JJISI KOTOPOrO HEOOXOAMMO pacliedaTaTh NMOYacoBble NaHHBIE. {7
MoJernel mpu-00poB ¢ Oojiee YeM OHON CHCTEMOH, JONOJIHUTEIHHO HEOOXOIMMO BEIOpaTh cuctemy (1-
Y10, 2-y10 Win 3-10).

Jlanee, mocie Ha)kaTHs KHOIKH «BHH3», Ha dKpaHe mosiBUTCS Hanmuch «Hagate meuats?». Ecimu
CHOBa HaXaTh KHOIIKY «BHH3» TO HAYyMHAETCS NPOLECC INeyaTh M Ha HSKpaHEe IOSBHUTCS HAAIUChH
«ITedatp». B 3ToM pexxume Db obecrieunBaeT NUArHOCTUKY BKJIIOUEHMs MPUHTEpa M HAJIM4YUs Oymaru.
Ecnu 6ymaru He Oynet, Ha JKKU nosBuTcs coorBercTBytomiee cooduienue. 1o okoHyaHum pacneyaTku
JMAJIOr TEpPEeBOJUTCA Ha IJIaBHbIM ypoBeHb MeHI0. Jluanor nedatu «CyTOYHBIX JaHHBIX» MOCTPOEH
AHAJIOTUYHO, HO TEIUIOCYETYMK MOIMPOCUT yKa3aTh C KaKOro JHS HaJO0 HayaTh Ie4aTaTh U KaKUM THEM
3aKOHYUTh. B perxume nevyatu KHONKM KiaBuaTypsl Ob nMeEIoT cienyrolee 3HaueHue:

— «BHU3» — HaYaTh WK IPOAOJKATh [I€4aTh, HAIPUMEP, [10CJI€ OCTAHOBKHU JUIs 3allpaBKH 0YEPEIHOIO
nucTa Oymaru;

— «BBCPX» — BBIXOA M3 PCIKHUMaA ICHATH.

Bo Bpems mnedatu B Bepxued crpoke JKKU coobmraer 00 ommOkax, KOTOpbIe BO3HUKAIOT TPU
nevyaru, Harpumep «Het Oymarny.

Ha Bcex paciicdyaTkax apXHBHBIX IIApaMCTPOB HMCCTCA CTO.]'I6€I_I Ta6J'II/II_[bI C Ha3BaHHUECM «KOI[
omuoOKkuy. OumoKu KOAUPYIOTCA NCCATUIHBIMU I_[I/I(l)paMI/I " UMCIOT CJICAYIOIIICC 0003HaUCHHE:!

— 1 — B 0JHOM U3 KaHAJIOB 3aPETUCTPUPOBAH PACXO/1 TEIUIOHOCUTENS (BOJbI) O0JIbIIE MAKCUMAIbHOTO
3HAUEHUS;

— 2 — B OJIHOM U3 KaHAJIOB 3aPETUCTPUPOBAH PACXO]] TETIOHOCUTENS (BOBI) MEHBIIIE MUHUMATHHOTO
3HAUYCHMS,

— 3 — pa3HOCTh TEMIIEpaTyp MEXAYy IMOJAIMUM W OOpaTHBIM TPYOOIPOBOJAMH MECHBIIIC
MHHHMAaJIbHOM;

4 — neucnpasHocTh TC;

— 5 —neucnpaBHocTs J/I;

6 —HeucrnpaBHOCTH KAaTYIIKH WHAYKTHBHOCTH DIIP;

7 — BHyTpeHHsIs ommOKka Db tennocueTyrka;

— 8 — OBUIO BHIKJIFOUEHO IMUTAHNE HAa JAHHOM Yace.
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4.1.3.5 BerBb «ApXHB»

ITyHKT MeHIO mpegHa3HaueH sl MPOCMOTpa YacOBBIX, CYTOUHBIX MJIM MECSYHBIX ApXMBHBIX JaH-
HBIX u3MepsiemMblx mnapameTpoB. Ha Bepxneit crpoke JKKU mosBurcs Haanuch «ApxuB», B HUKHEU
CTpPOKE MOSIBUTCS OJJUH U3 BApPUAHTOB apXHBa.

KHonkamu «BieBO» U «BIPaBO» MOKHO BBIOPATh OJIMH U3 CIEAYIOIUX BApPUAHTOB:

— YacoBOH
— CYTOYHBIN
— MECSIYHBIN

Brei6op nmaTel M BpeMeHH A IPOCMOTpa TpeOyemMoro apXxuBa MPOU3BOJUTCS IO aHATOTUYHON
CXeMe OINHUCAaHHOM B myHKTE 4.1.3.4
[TapameTpsl, 0TOOpakaeMble Ha HHIMKATOPE MPU IPOCMOTPE apXHBa:

— «E I'kaq» — HaKOTUICHHOE KOJIMYECTBO TEIJIOTHl BRIOPAaHHOW CUCTEMBI, [ 'Kait;

«V1,V2,V3 m3» — HaKOIJIEHHbII 00beM BEIOPAHHOW CUCTEMBI, M3;

«M1,M2,M3 1» — HaKOIUICHHAs Macca BBIOPAHHON CHCTEMBI, T;

«t1,£2,t3 °C» — cpenHee 3HaYCHUE TeMIIepaTyp BbIOpaHHOU cucTeMsl, °C;

— «P1,P2, P3 atm» — cpeHee 3HaUeHUE JaBJICHUN BEIOPAHHOW CUCTEMBI, aTM.

«txB °Cy» — cpenHsis Temreparypa Xoiao01Ho# Bosl, °C.

«Koa ommoxu» - 3apuKcupoBaHHbIEC 32 UHTEPBA OIIUOKH (CM. BbIlIe B yHKTe [leyars).

«@opmysa» - ¢GopMyibl, 1O KOTOPbIM, 3a YacOBOW WM CYTOYHBIH MHTEpBaJl BPEMEHU
COOTBETCTBEHHO, IIPOM3BOJMIIOCH BBIYMCIICHHE KOJIMYECTBA TEIUIOTHL. [l 4acoBOro apxusa
noKa3bIBaeTcs (GopMyiia, 0 KOTOPOH JOJIbIIE BCETro 3a yac CuuTanach sHeprus. s cyTodHoro
apxyBa IOKa3bIBAaeTCs CIHMCOK (OpMYJ, KOTOpbIE HCHOJIb30BAIUCh B TEUCHUE CYTOK, dYepes
3aIATyIo.

— «HakonJieH. JaHHBIE» - TIPOCMOTP Cpe3a HAKOIUICHHBIX JAHHBIX HA KOHEIl BBIOPAHHOTO JIHS WM
Mecsia (MIPUCYTCTBYET MIPU MIPOCMOTPE apXHUBOB HE BO BCEX NMpUOOpax).

— «Tup u» — (HopMmanbHas HapaOOTKa) BpeMsi pabOThl BBHIOPAHHOW CHUCTEMBI B cliydae, €ciu
koHurypauus kananos D[P, BC, TC u I/ B nonmycke, a Takke €ciai BCe TaTYMKU UCTIPABHBI,

— «TaBap u» — (aBapusi) HapaOoTKa BbIOpAHHOW CHCTEMBI €CJIM XOTh OJIMH JaTUMK BIMSIOIMIMNA Ha
nozacuet E Heucnpasen;

— «Teyx w» — (cyxoil) HapabOTKa BHIOpAaHHON CHCTEMBI €CITH:

Xots 661 oguH JI1P cyxoil unu oOpbIB cBsI3U MpUOOpa ¢ IEKTPOJaMH M CHCTEMA 3aKphITas
WK OTKpHhITas 0e3 peBepca

O6a OIIP cyxue wmnu OOpbIB CBSI3W MpPHOOpa C 3JIEKTPOJIaMHU, a CHUCTEMa OTKpbITas C
peBepcoM

— «TTMnp u» — (TeMmneparyp) yBeIUUUBAETCs, €CIM PA3HOCTh TEMIIEPATYpP HE B JOIYCKE;

— «Tmax w» — (pacxox OoJbllle MAKCUMYMa) YBEIMYMBAETCS, €CIIM TEMIIEpaTypa B IOMYCKE U Pacxoj
10 X0T4 OBl 0/1HOM TpyOe Oobllle MAaKCUMYyMa;

— «Tmin 4» — (pacxoJ MeHbIlIe MUHUMYMa) YBEJIMUUBACTCS, €CIIM TEMIepaTypa B JOMYCKe, pacXxo
1o o0enM TpybaM MeHbIIe MaKCUMyMa H:
" Jlns 3aKpBITON CHCTEMBI, pacxo/l 1o J1t000ii TpyOe MeHbllle MUHUMYMa,
JI1st OTKpBITON CHCTEMBI, PacXo]l B MojaoIIel TpyOe MEeHbIIe MUHUMYyMa WM OHA CyXas U
pacxoj B 00paTHOI TpyOe MEHbIlIe MUHUMYMAa HJIM OHA CyXasl.

— «Tp w» — Bpems noaHON paboThI TEMIOCUETUYHKA.

Tup+Tasap+Tcyx+Tmmnp+Tmax=Tp
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4.1.3.6 BerBb «/laTa/Bpemsa»
JlaHHast BETBb IPEAHA3HAUCHA JJIs1 OTOOPAKESHUS TEKYIIIETO BPEMEHHU M TEKYIIEH JaThl.

4.1.3.7 BerBb «YCTAHOBKI»
JlaHHass BETBb MCHIO CIYXHT JUIS TPOCMOTpa IapaMeTPOB HACTPOHMKHM TEIIOCYETUHMKA H

KOPPEKTUPOBKU HEKOTOPBIX U3 HUX.
Ha Bepxnent ctpoke XKKUM ocranercs Haamuch «YcranoBku». Ha Huxknuen crpoke JKKU nosButcs
OJIMH W3 HIDKENEKAIUX YPOBHEH, KOTOPBIH MOXKHO BbIOpAaTh KHOIKAMHU «BJIEBO» U «BIIPABOM.

CxeMaTuyHO 1€peBO MEHIO MPUBEICHO HA PUCYHKE 4.

YeTaHoBKK
F2
| J
F2
MNapameTpel cucTem
F1 ~. F4
E2 F2
MameruTs KoHcTamTa te
|III .I'u
f
II. t1-£2 MuHAMy ™
. |
|
| CeAsb
\
\ /
NuarnocTuea Mopens
\ _,/,
MO ebluMcIMTENA
| |
Harta [ BpemA 3uma
| |
CBAsb Neto
| |
Mevyate BLIKMHYHTE Celyac
JalpMeHHEE HACTP |
F2
| MecucTemel Tun
|
MNapameTpul cHCTEM Pacxog
| [
WMcTounme txe TemnepaTypa
| |
KoHcTaHTa txe NaeneHue

1142 MuHIMyM

Pucynok 4. Bei6op BeTBuU «Y CTAaHOBKH»




4.1.3.7.1 BetrBb «IlapameTpbl cucTeM»

B nanHOW BETBH OCYILECTBIISIETCS IPOCMOTP HACTPOEK U3MEPEHHMM W BBIYMUCICHUN JUIS KaXKI0U

cucteMbl. KomudecTBo cucteM ompeenseTcss MoJIeNbio mpudopa.

HpI/I Ha)KaTHUH KHONIKK «BHU3» Ha OKpPaHC 0T06pa3I/ITC$I HOMCEDP U THUII CUCTEMBI.

Bo3MoJkHBIE BapuaHTBl THUIIA CHCTEMBbI, KOTOPbIE MOKHO YCTAHOBHUTH C KJIaBHATypbl Ipudopa,
npencraBieHsl B Tabmune 4. Tunm cuctembl 3aJaeT MapaMeTphbl, KOTOpble OyIyT HU3MepsThes,
HaKaIUIMBaThCs B apXUBE MPUOOPA, a TAaKXKe 0TOOpaKaThCsl HA SKPaHE.

Tabauia 4
Bo3MosKHbIE THIIBI ApxuBHpyeMble Ha3znauenue
CHCTEMBI “ napamMeTpbl
Brikmtouena - Cucrema He UCTIONB3YeTCs
VYHuBepcanbHas ABYXTpyOHast OTKpbITast
E, V1, V2, M1,
ABTO 2pacx 2TemI @ cucteMa. Bo3amorkeH, ecii oTkanuopo-
M2, t1, t2, Px BaH, PEBEPC.
VYHuBepcanbHas IByXTpyOHasi OTKpbITast
E, V1, V2, M1, CUCTEMA C JIOTIOTHUTEIbHBIM U3MEPCHU-

ABTO 2pacx 3Temi

M2, t1, t2, t3, Px"

€M TeMIIepaTypbl, HAIIpUMED YIUYHAs.
Bo3moskeH, ecnu oTkanubpoBaH, peBepc.

ABTO 3pacx 2TemI

E. V1, V2, V3 ML,
M2, t1, 2, Px®

YHuBepcalbHas TpeXTpyOHast OTKPbITas
cucrema. [{nsa tpereit TpyObl u3Mepsiercs

TOJBKO 00beM. Bo3morkeH, eciu oTKa-
TMOpOBaH, peBepc st HEPBBIX JABYX
TpyO.

ABtoO 3pacx 3remn

E, V1,V2,V3, M1,
M2, M3, t1, 2, t3,

YHuBepcaibHas TpexTpyOHast OTKPBITAs
cucrema. TpeTbs Temneparypa usMepsier
TEMIIepaTypy TpeTheil TpyObl. Bo3mo-

OHeprus 2KH 3aKp

M2, t1, t2, Px\“

Px(2 KEH, eCJIM OTKaInOpoBaH, peBepc AJs
HEPBBIX JIBYX TPYO.
3akpbITas IByXTpyOHasi CUCTEMA C U3Me-
E, V1, M1, 11, t2, .
OHeprus 1KH 3aKkp ¥ pPEHHEM pacxo/ia TOJIbKO Ha IMOAA0IIEH
PX TpyOe, a TeMIepaTypsl Ha 00eHX.
3akpeITas IByXTpyOHas cucrema. M3me-
E, V1, V2, M1, peHue pacxoia U TeMIEPATYPbI TPOU3-

BOJIUTCS Ha TIOJIAIOIICH 1 Ha 0OpaTHOM
TpyoOe.

OHeprus 2KH OTKp

E. V1, V2, M1,
M2, t1, t2, Px\“

OTkpbITast AByXTpyOHas cucrema. M3me-
peHue pacxoa U TEMIEPATYPBI IIPOU3-
BOJIUTCS Ha TOJjaroIel 1 Ha 0OpaTHOM

TpyoOe.

OHeprus 2KH 3Kp IAI

E, V1, V2 V3 Mi,
M2, M3, t1, t2, Px\

3akpbITast IBYXTpyOHas cucTeMa C MoJ-
nuTKor. 3Mepenue pacxoaa u Temmnepa-
Typbl IPOU3BOAUTCS Ha MOJAIOIIEH U Ha
oOpaTHo# TpyOe. [y moAnuTKY n3Meps-
eTcs TOJIBKO 00BeM, a TeMieparypa Oe-
percs t2 (TemmnepaTtypa oOpaTKH)

OtoruieH 2KH 3aKp

E. V1, V2, M1,
M2, t1, t2, Px\“

3akpbITas IByXTpyOHasi CUCTEMa OTOII-

nenus. M3mepenue pacxoaa u TeMmepa-

TypBbI IPOU3BOAUTCS Ha MOJAOIIEH U Ha
oOpaTHOI TpyOe.
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Bo3Mo:XHBIE THIIBI
1
CHCTEMBbI (

ApxuBupyemble
napamMeTpsbl

Ha3nauenne

I'BC mupxynsus

E. V1, V2, M1,
M2, t1, t2, Px"

OtkpeiTas 1ByXTpyOHas cucrema. M3me-
pEHHUE pacxo/a ¥ TeMIIepaTyphl IPOH3-
BOAMTCS Ha NOJAIOLIEH U Ha 0OpaTHOMN

TpyOe.

I'BC tynukoBas

E, V1, M1, 11, PX(2

OtkpbiTast 0MHOTPYOHAs crcTeMa (Ha
BbITHKaHKE). MI3MepeHue pacxoja u TeM-
nepaTypbl IPOU3BOIUTCS Ha MOAAIOIICH
TpyOe.

Bentuin 1 xan 3akp

E, V1, M1, t1, t2,
Px\‘

3akpbITast IByXTpyOHasi CUCTEMA BEHTHU-
JSIUM C U3MEPEHUEM pacxo/ia TOJIbKO Ha
nojawouiei Tpyoe, a Temueparypsl Ha
o0eux.

BenTuin 2xan 3akp

E, V1, V2 M1,
M2, t1, t2, Px\“

3akpbITas IByXTpyOHasi CUCTEMa BEHTHU-

nsunu. M3mepenue pacxoaa u remiepa-

TYpbl IPOU3BOAUTCS Ha MOJAOIIEH U Ha
oOpaTHO TpyOe.

O06wem pacx 1kan V1, Px" W3mepsietcs pacxos 0AHOM TpyOBbl.
O06beM pacxn 2KaH V1, V2, Px"* W3mepsercs pacxon nByx TpyoO.
2 NsmepsieTcst pacxon oHOM TpyOBI, HO,
O6bem 1KkH peBepc V1, V2, Px eclt 00HaPyKEH PEBEPCUBHBIN Pacxofl,
00beM HaKaruIMBaeTcs B V2
£
Temneparypa 1kan t1, Px N3mepsiercs TONbKO 0JIHA TEMIEpaTypa
Temmneparypa 2kan t1, t2, Px"“ W3mepsieTcs nBe TeMmneparypbl
2 W3mepsietcs pacxo u TemmepaTypa oj-
Maccs pacxn 1kan VI ML, PX( HOI TpyOBI
Maccs pacx 2K V1, V2, Ml,\éI\/IZ, W3mepsercs pacxoa u Temmneparypa IByx
t1, t2, Px TpyO
Hcrounuk temnotsl. [loanurka He yuu-
TeiBaeTca. OTKpbITask ABYXTPYOHAs! CH-
E, V1, V2 M1,
KorenbHas x0i1.BJI. 2 creMa. 3mepeHue pacxoaa u remnepa-
M2, t1, t2, Px

TYpbI IPOU3BOAUTCS HA MOJAIONICH U Ha
oOpaTHOI TpyOe.

Korenpnas IIOAITUT

E, V1,V2,V3, M1,
M2, M3, t1, t2, t3,
£
Px

Uctounuk Termnotel. [loanuTka Teruion
BOJIOM. TpexTpyOHast OTKpbITasi CUCTEMA.
E = Enox — Eo6p - Enoan

Apyroe ¢

Kombunanus (ocoOblii TUIT CUCTEMBI) 3a-
JIaH ¢ MoMoIlbIo nporpammbl «Configury.
CM. HUXKE

[Ipumeuanmue:

1) HekoTopble MOfENM TEIIOCUSTYMKOB MOTYT MMETh OrPaHHMYCHHBIA HA0Op M3 YKa3aHHBIX B

Tabauie 4 TUIIOB.

2) Px - HM3mepeHue naBJICHUs BKJIIOYACTCS / BBIKJIFOYAETCS OTIACIBHO OT 1 10 3 KaHaloB HE
3aBHCHMO OT THIIa CHCTEMBI M KOJIMYECTBA KaHAJIOB pacxo/ia u TeMIepaTyp.
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3) Bunmanue! Bo3mMoxHO 3a1aTh U JTOOBIE IpyrHe KOMOWHALMH U3MEPSEMbBIX U apXHBHPYEMBIX
napaMeTpoB ¢ NOMOIIbI0 iporpamMmel “Configur”. Turm cucTeMsl Ipu 3TOM ecTh KOMOMHAIINA U3
Ha3BaHMs, 3HAK HAJIM4YUs pPEBEpPCA, KOJIMYECTBA KAHAJIOB pacxojia, KOJMYECTBAa KaHAJIOB
TeMIeparypsbl, (hopMyJsia SHEPTHH.

e Haspanue: «9Hpr» - Dueprus, «Otomnm» - Oromnenue, [ BC, «Bentm» - Bentumnsaius, O0b-
em, «Tmnp» - Temneparypa, Macca, «Kotem» - ICTOUHHK TETUIOTHI

e 3nax ‘-‘ (MuHYC) — PeBepc pazpelieH

e Pacxon: 1, 2 wiu 3 kanana. O6o3Havaercst OykBa ‘p’ u mudpa.

o Temmeparypa: 1, 2 unu 3 kanana. O6o3Havaercs OykBa ‘T’ u nudpa.

e dopwmyia: mycTo - DHeprun HeT, «3akp» -E=M1(h1-h2) 3akpeiras, «otkp» - E=E1 — E2

OTKpbITas, «3 Kan» - E = E1-E2-E3,
rae Ei = Mi(hi — hxs), a E3 — aHeprus TpeTheit TpyOBsi.

e Ectp npyrue onmuu, KOTOpbIE HE OTOOPAXKAIOTCS B Ha3BaHUM TUIA CUCTEMBI: t3 = t2, U of1-
HOKaHaJIbHBIN pacxoa HO DIIP Ha oOpatke.

Jlanee HaxxaTUeM KHOIIOK BIJICBO/BIIPAaBO BBIOMpAeTCs Ta CHCTEMa, I1apaMeTpbl KOTOPOM
HE00XO0UMO MTPOCMOTPETH.

ITynkte! MeHI0 «llapameTpsl cuctem»:

1) «Pacxom» - oToOpaXkaeT mapamMeTphbl KaHaioB pacxoja: GMaxX — MaKCHMaJIbHBIN PacXo/] KaHaa,
Gmin — MuUHMMaJIbHBIA pacxoj KaHaja, Jlmamerp marumka pacxona, N- 3aBojckoil Homep
natuyuka pacxona, KanuOpoBounbie K03Q(PUUMEHTHI i1 MNPSIMOTO W PEBEPCHBHOTO
HaIPaBJICHHUS TIOTOKA XKHUIKOCTH.

2) «Temnepatypa» - oOTOOpakaeT IlapaMeTphl KAHAJIOB TEMIIEPATYPhl: KaTHOPOBOYHBIC
K03 (HULIMEHTHI U3MEPEHUS TEMITEPATYPhl

3) «I[aB.]IeHI/Ie» - 0To6pa>i<aeT mapaMeTpbl KaHAJIOB AABJICHHA: HCTOYHHUK OaBJICHUS (KOHCTaHTa
nimn I/ISMepeHI/Ie), 3HAa4YCHHUEC KOHCTAHTHI JaBJICHHUA.

4.1.3.7.2 BerBb «KoHcTaHTa tXB»
B nanHO#1 BEeTBH OCYIIIECTBIIAETCS IPOCMOTP HACTPOEK JIJIsl TEMITEPATYPhI XOJIOAHON BOJIBI, a TAKKE
ee TeKyIlee 3HaYCHUE:

1) 3uma. Haxarp «Bum3» - «C maTer:» - Jara Hadana oTpe3ka, TXB — 3HAUCHHE KOHTAHTBI IS
3TOTO OTpEe3Ka.

2) Jlero. Haxats «Buu3» - «C matel:» - Jara Havana OTpe3ka, TXB — 3HAUYCHHWE KOHTAHTHI IS
3TOTO OTpE3Ka.

3) Ceiiuac — moka3pIBaeT TEKYICE 3HAUCHHE TEMIIEPATYPhI XOJIOTHOMN BOJIbI, KOTOPOE B HACTOSIIUI
MOMEHT HCIOJIB3yeTCsl ISl T0JICYeTa SHEPrUU. DTO JUOO 3HAYE€HHWE KOHCTAaHTHI TEKYIIEro
BPEMEHHOI'0 OTpe3Ka (eclu 3a/laH0 HKCIONB30BaTh KOHCTAHTY), JHUOO TeKyllee U3MEpPEeHHOe
3HAYECHHUE tXB.

4.1.3.7.3 BerBb «tl — t2 MUHEMYM»

B BeTBHM ocymiecTBisIeTCs MPOCMOTP MUHUMAJIBHO JOMYCTHUMOW PA3HOCTH TEMIIEpATyp NMOJAYU U
00paTKH, MpHU KOTOPOH elle OCYIIECTBIISAETCS MOJCUET U HAaKOIUIEHUE apaMeTpoB B apxuB. Ecnu Tunom
CUCTEMBbl HE 3alaH IOJCYET DHEPIrUi WM CHCTEMa C OJHOM TEMIIEpaTypOH, TO IaHHBIA IapameTp
UTHOPUPYETCH.

4.1.3.7.4 «CBsi3b»

B nanHOI BETBH OCYIIECTBIIAETCS IPOCMOTpP HacTpoek nopra RS232 n
RS485. «Tun cBs3m» - Kakoii mopT akTHBEH U €CTh JIX TOJIICPKKA MOJIeMa.
«Anpec npudopay - ajpec B cetn RS485.

«CKOpoCTh» - CKOPOCTh OPTa B 60AAX.
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4.1.3.7.5 «Moaeab»

OTtobOpakaeT Ha3BaHKUE MOJIENU TPUOOPA.

4.1.3.7.6 «I1O BpIYHCAUTEID

OTtoOpaskaeT BEpCUIO MPOrpaMMbI TIprOopa.
4.1.3.7.7 « IuarHOCTHKA)»

HapaMeTp A1 BHYTPCHHEIO MCIIOJIB30BAaHUA HM3TOTOBUTCIEM HpI/I60pOB. He IIOJJIC)KUT
HCITIOJIB30BaAHNIO KOHCYHBIMU I10JIb30BATCIIIMHU HpI/I60pa.

4.1.3.7.8 «MI3MeHUTH»

B naHHOI BeTBU OCYIIECTBISAETCA U3MEHEHHE T10JIb30BATENILCKUX HACTPOEK.

ITyHKTBI 3TOM BETBU (AJ151 OTAEIBHBIX MOJIEJIEH HEKOTOPBIE ITYHKThI MOT'YT OBITh
HenocTymnHbl): 1) «laTa/BpemMs» - CIly>)KUT 111 KOPPEKTUPOBKU BPEMEHM (UU:MM:CC) U
JAThI (II-MM-TT);

Boiing B naHHYr0 BETBb MEHIO, yCTaHABIMBAeTCA TeKyllas Jara, 3aTeM, NepeBeds Mapkep
KHOIKOW «BIPaBO» Ha CBOOOJHOE 3HAKOMECTO IOCie KpaiiHeW mpaBoil HMQpBI, HaXaTb KHOIKY
«BHM3», IPU 3TOM B IaMATh NpUOOpa OyAyT 3aHECEHbl OTOOpa)kKaeMble 3HAYEHMs JaThl, a Ipuoop
NepeuIéT K BETBU YCTAaHOBKM BpeMeHU. [lonpoOHee BBOJ 4YMCIOBBIX 3HAUYEHUN NPOU3BOAMUTCS
corjacHo MyHKTY 4.1.1.2 HacTosieil MHCTPYKLMH 110 SKCILTyaTaluu.

2) «CBs3b» - I03BOJISICT U3MEHHUTH MapameTpbl mopta RS232/RS485. [TyHKTHI:

o «Tum cBsi3w» - 3amaer, kakoil mopt aktuBeH (RS232 wmm RS485) u BkioveHa sn
HOAJCePKKa MOZIeMa.

e «Anpec mpudopa» - 3a1aeT axpec npuodopa, Koraa akTueH nmopt RS485.
e  «CKopocThb» - 3a7aeT cKopocTh nepenaun gaHHbeix 9600 wm 19200.

3) «SI3BIK» - B MHOTOSI3BIKOBOM BEPCHHU IMPOrPaMMHOr0O oOecredeHus] mpudopa MO3BOJISET
3a1aTh SI3BIK MEHIO, BBIBOJIA COOOIEHUN M Pa3MEPHOCTEH.

4) «IleuaTh» - HACTPOIKa BCTPOGHHOTO KOHTpOJUIepa MpHHTepa (eciu oH ecth). [To3Bomsier
HAaCTPOUTh BBIBOJ MOJ KOHKPETHBIM MpHUHTEp (IPUHTEP MAOKEH HMETh BCTPOCHHYIO
TabJIMIly HauepTaHU KUPWILIUIIBI), @ TaK )K€ U3MEHUTh HAJIMYUE U COJIEPKUMOE CTOJIOUKOB
oT4era.

e «OO0mme HACTpPOWiKM» - HACTpPOHKa BBIBOJ MOJA KOHKPETHBIH MaTPUYHBIN MpPUHTED.
MosHo 3a1aTh KOAUPOBKY pycckux cuMBosioB «JIOC 866» umu «Windows 1251», a
TakK K€ yKa3aTh JOOABIISATH WM HET KOJ KOHIIA JINCTA.

e «Ilo cucremam» - O3BOJISIET U3MEHUTH HAJIMYUE U COIEPKUMOE CTOIOMKOB OTYETA OT-
JeNTbHO MOJI KAXKIYI0 CUCTeMy yueTa. MOXHO 3a1aTh:

Jli1g cTonOMKOB pacxo/ia neyararb 00beM WM Maccy

3anaTh COJIEPKUMOE TPETHErO CTOIOMKA TeMIIEpaTyp: HUYero, t3, txs, t1-t2

3a/1aTh COJIEPKUMOE TPETHETO CTOJIONKA JaBJieHMiA: Hu4Yero, P3, P1-P2

5) «3amMIIeHHbIe HACTP» - HACTPOWKH, B3alMIICHHBIE OT HECAHKIIMOHHPOBAHHOTO
M3MeHEeHUs (He JOCTYMHBI 0€3 BCKPBITHS Mpudopa).

A Jl5ig BXoJa B 3TOT MYHKT, nepembluka “BL” momikHa 3aMbIKaTh MITIPbKH, TOMEYEHHbIE OETI0H paMKOil.

IIpumeuanne. B nHekoropeix Bepcusax I[IO rtemnocuerunka, Bce HAcTpoilku B «V3MEHUTHY
3alUIIEHB] OT U3MEHEHUs 0e3 BCKPBITUS MPUOOpa, IOATOMY NMYHKT «3alIUIIEHHbIe HACTP» (CM. HIKE)
OTCYTCTBYET, @ BCE €ro MOANYHKTBI HAXOAATCS HEMOCPEACTBEHHO B BeTBU «M3MeHuTh». IIpoBepka
MoJI0’KeHUs iepeMbIuku “BL” ocyiecTisieTcs mpu BXo/i€ B BeTBb «I3MEHUTH.
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[MonmyHKTBI 3TON BETBH (7151 OTAEIBHBIX MOJIENIEH HEKOTOPBIE ITYHKTHI MOT'YT OBITH HEIOCTYIIHBI):

1) «IlapameTpbl cHCTeM» - NIPU HAXKaTHH KHONKH «BHU3» M TmOcCieayromeM BbIOOpE KHOKaMHU
«BneBo/BrnpaBo» akTHBHYIO CHCTEMY, TI03BOJIIET U3MEHHUTD:

e «HoBblil THID - U3BMEHUTH THI CUCTEMBI (cM. 11. 4.1.3.7.1),

e «Pacxom» - s UMIYJIBCHBIX KaHAJOB pacxoia 3aaaTh: DuIbTpanuio UMIYJIbCOB,
yKa3aB THUII pacxojomMepa «IIeKTPOHHBINY/ « IMITyIbCHBINY, Bec nmmyibca.

e «Temnepatypa» - 3ape3epBupoBano st Oyayumx Bepeuit 110 mpubopos.
e «JlaBjieHHe» - UCTOYHMK 3HAYECHMsI JABJICHUS AJISl KAXKAOr0 KaHaaa (KOHCTaHTa WU
U3MEpPEHUE), a TaK K€ BEJIMUYMHY KOHCTaHThI JaBJICHUS;

2) «McTouHnK tXB» - MO3BOJIAET 3a]aTh. HM3MEPATh JIM TEMIIEPATypy XOJIOJAHOW BOJBI WU
WCIIONb30BaTh KOHCTaHTy. [ Bapuanta «3mepenuey, ecim Haxarb KHONKY «BHU3» MOXKHO
yKazaTb HOMEp KaHajlla TeMIepaTyp, 3HadyeHHe KOTOpPOoro OydeT MCHOIb30BaThCs Kak
TeMIIepaTypa X0J0IHOM BOJIBI.

3) «KoHcTaHTa tXB» - MO3BOJISICT 33/aTh 3HAYCHUE KOHCTAHTHI TEMITEPATYPhI XOJOIHON BOIBI IS
BpeMEHHBIX oTpe3koB 3uma/Jlero (cm. . 4.1.3.7.2);

4) «tl — t2 MHHMMYM» - TIO3BOJIICT 3aJaTh MHHHMAJIbHO JOMYCTUMOH Pa3sHOCTH TEMIIEPATYp
1ojiayu M oOpaTKu, IpU KOTOPOH eIlle OCYLIECTBISIETCS MOJCUET U HAKOIUIEHHE M1apaMeTpOB B
apxuB. Eciam TUIIOM cUCTEMBI HE 3aJ]aH MOJICYET SHEPIUil UM CUCTEMA C OJHOW TEeMIIepaTypoH,
TO JIaHHBIH MTapaMeTp UTHOPUPYETCSI.

4.1.4 Ilpumep padoThl ¢ MeHI0 Ipudopa

3ajanue: ycTaHOBUTH 3HaYeHHE 15 J1/UMI. U1 IEPBOTO UMITYJILCHOTO KaHaJa.

— HaxoJsChb B KOPHC ACPCBa MCHIO, HA’KATh KHOIIKY «BHHU3)», KHOIIKAMHU «BJICBO» U «BIIPABO» BbI6paTL
pas3acia «yCTaHOBKI/I»;

— HaXaTb KHOIIKY «BHHU3», IIPU ITOMOIIIN KHOIIOK «BJICBO» U «BIIPABO» BI)I6paTI) pasacia ((I/I3MCHPITB)>,
HaXaTb KHOIIKY «BHH3»;

— IIpHU IMIOMOIIIH KHOIIOK «BJICBO» MU «BIIPpABO» BBI6paTI> pasaci «Beca HUMITYJIbCOB», HA’)KaThb KHOIIKY
«BHHU3». BbI6paTb IIpU IMIOMOIIN KHOIIOK «BJICBO» MW «BIIPABO» Pa3acil «KaHaJ'Il», Ha’XXaTb KHOIIKY
«BHU3».

Bapuant A: HaxxaTb KHONKY «BBEpX», MOSIBUTCS YUCIO «1», HaKaTh KHOIKY «BIIPAaBO» JJIs Iepe-
MELIEHUsI MapKepa B CIEAyoulyro s4yeiiky. HaxaTb KHOIKY «BBEpX» MATh Pa3, MOSBUTCA YUCIO «5»,
Ha)kaTh KHOIIKY «BIIPaBO» Ul MEPEMEIECHUS] MapKepa B CIEAYIOUIYIO sueiiky. Haxkath KHONKY «BHH3»,
nosiButcst «roukay (Kananl 15.00000). IlepeBogumM mapkep KHOIIKOW «BIPAaBO» B KpalHee MpaBoe MoJo-
KCHHUEC U HAXKUMACM KHOIIKY «BHU3).

Bapuant b: HaxxaTh KHONKY «BIpaBo» IIECTh pa3, 4TO Obl MapKep MepeMecTHiIcs Ha cebMO pe-
ructp. HaxkaTp KHONKY «BBEpX» MOSIBUTCS YHUCIO «l», HaXKaTb KHONKY «BIPaBO» I IEPEMEIICHHUS
Mapkepa B cieaymrolyro s4eiky. Haxare KHONKY «BBepx» IATh pa3, mosBurcs uucio «5» (Kananl
00000015), HaxaThb KHOINKY «BIpaBO» IJIs INEpEeMEIleHUs MapKkepa B KpaiiHee NpaBoe IOJOXKEHHUE,
HaXkaTb KHOIKY «BHU3.
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4.2 CBeToauoaHasi HHAMKALIMA B pudopax ucnoganenus «PW» «PC»

4.2.1 I'pynnbl u3 ABYX cBeToanoa0B «Pacxoal» u «Pacxoa2».

Kamz[a;l I'pyIiiia CBA3aHa CO CBOMM KaHAaJIOM pacXo/Ja € TEM K€ HOMCPOM.

1) Mopraer tonbko «M3mepenue», a «Omuodka» He roput: DIIP mOAKIIOUEH HMPaBUIBHO U
ucrpaBeH (MOJKIIOYEH C MPaBUIBLHON MOJSPHOCTHIO U UMEET HOPMAJIbHOE COMPOTHUBIICHUE
KaTyIIKK BO3OYXKIEHUsS), a TakkKe pacxoi B TPyOONMpoBOJe B Mpejesiax, Ha KOTOpBIC
OTKaJIMOPOBaH PacxoIoMep.

2) Mopraer «M3mepenne», a «Ommoéka» roput nocrosuHo: D[P ucnpaBeH, HO pacxoxa BHE
IPEJeNoB, Ha KOTOpble OTKaIMOpoBaH pacxogoMep (Oojbllleé MaKCHMalbHOIO, MEHbIIE
MHUHHMAaJIBHOTO, TPYOOIPOBO/ CyX0ii) min HapymieHa cBsi3b b ¢ anexTponamu DIIP.

3) He ropur «M3mepenue», a «Ommdka» roput noctossHuo: JIubo DIIP HeucnpaseH, 11060
IOJIKJIFOUEH HE BEPHO.

4.2.2 JIpyrue cBeTOAHOIBI.

1) «HeHcnpaBHOCTH TEPMOJATYHKOB» paboTaeT ToJbKo B mpubopax «PCy». Coolriaer, 4to
OJVH WJIM HECKOJBKO TEpMOAATYMKOB HEUCIIPABEH WM IOJIKIIOYEH HEe BEpHO (OOpHIB,
KOPOTKOE 3aMbIKaHHUE, NEePEITyTaHbl IPOBO/A B YETHIPEXIIPOBOIHON CXEME MOKIIOUCHUS).

2) «HeucmpaBHOCTh mpHOOpPa»: CcoOOIIACT O CEpPbe3HBIX mpolieMax B HpuoOoOpe.
OObpaTuTtech B cepBUC.

3) «CBsI3b»: MOpraer IpH rnepeaade nakeToB JaHHbIX Mo RS485.

4) «IluTaHue»: TOPUT BCEr/Ia, Moka noaano nuranue (220 BOJALT Wik Apyroe).

4.3 CunThIBaHHE U BbIBO/1 HAa I€eYaTb apXWuBOB

4.3.1 IleyaTh HA MOAKJIIOYEHHBII PUHTEP.

PacrnieyaTtaTh HAKOIUIEHHBIM apXUB MECAYHBIX, CYTOYHBIX M YacCOBBIX JIaHHBIX, a TaKKe
MI'HOBEHHBIE 3HAUYEHUS, MOKHO Ha MPUHTEP, MOJKIOYEHHBIN HEMOCPEICTBEHHO K Ob Temnocdyérunka,
€CJIM TEIUIOCYETYUK MMEET BCTPOCHHBIN KOHTpOJIIEP NpHUHTEpa. [leyaTs B JTaHHOM cilydae BO3MOKHA Ha
mo0oi MaTpuyHbld pycuuuupoBaHHBIM mpuHTep, Hampumep EPSON LX100, LX300 u T.1.
[TogkaroueHue npuUHTEpa NPOM3BOAUTCS CTAHIAPTHBIM MNPHUHTEpHBIM Kabenem tuma «Centronix»,
MMEIOIINM 25-TH KOHTaKTHBIN pa3beéM Aiid noakiatoueHusa Kk LPT-nopty komnsrorepa.

BHUMAHMUE! Ilpuntep pa3peniaercsi NOAKJIIOYATH K TEMJI0CYETYHKY, TOJABKO NpPeJBAPUTEIbHO OTK/IIOYMB
TeNI0CYeTYHK H IPUHTEP OT CeTH MUTAHMSA.

4.3.2 Tleyath ¢ KOMIIBIOTEPA.

Pacrieyarath HaAKOIUIEHHBIM apXWB MOXKHO Tak € M C JIIOOOr0 KOMIIbIOTEpA, HMMEIOIEro
MOJIKJIFOUEHHBIA TPUHTEP, BOCIIOJIB30BABIIUCH OJJHUM M3 MPEJI0KEHHBIX HUXKE CIIOCOOOB.

4.3.2.1 Ilpn noMoIu MOIeMHOIi CBSI3H.

Hnsa storo Kk 9-tm KOHTakTHOMY pa3bémMy RS-232 wnm x nmopry RS-485 remnmocuérumka
noakroyaeTcss npoBogHod win GSM mMozem. Moxaem pomxeH OBITh TPEABAPUTEIBHO HACTPOCH
nporpammoit ModemlInit".

Omneparop ycTaHaBIMBaET C HUM MOJEMHYIO CBSI3b C KOMIIBIOTEPA, KOTOPBIN TaKXKe JTO0JKEH UMETh
MOJICOeIMHEHHBIA MOJIEM, OJIKJIFOUEHHBIN K TeneoHHoi muHun uin GSM monem, U npeaBapuTeNbHO
ycTaHoBieHHYyI0 mporpamMmmy ReadArch (mocraBmsiercst otaenbHo). Mcmons3ys mporpammy, MOKHO
CKayaTh BECh HAKOIUIEHHBIM TEIIOCUETYMKOM apXHuB Ha KommbioTep. [locie sToro, B 11000i MOMEHT,
BOCITOJIB30BABIINCh TIporpammoii Archive (mocrasnsiercst BMecte ¢ ReadArch), moxxHo pacmedaTtaTh
HE00X0IUMYI0 HH(OPMALIHIO.
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4.3.2.2 Tlpu nomouu apxuBaropa /uisi nepenoca nanubix «MATUKA-APXUB».

Apxuatop «MAI'MKA-APXVB» (mocraBnsieTcs OTAEIbHO) MPEACTABISAET COOON MaJeHbKYIO
IUTACTHUKOBYIO KOpOOOYKy. JInisi BBITPY3KM apXMBOB OH MOAKIIOYAECTCS K 9-TM KOHTAKTHOMY pa3bEéMy
Temn-jnocuérynka (umeercs Ha Bcex Ob). ApXuBaTop HE UMEET OPraHOB YIPABIEHUSA, TaK KaK MPOIECC
BBI-TPY3KH MOJHOCTHIO aBTOMAaTH3UpoBaH. CkadaTh Ha KOMIIBIOTEP HH(DOPMAIMIO C apXUBATOPa MOKHO
B 1000 MOMEHT mnpu mnomomm mnporpammbl ReadArch, moaxmiounB apxuBarop k mnopty USB
KommbioTepa. Pacnedatka mpou3BoauTcs M3 mporpamMmbl  Archive. OnuH apXuBaTtop MOXKET
OJTHOBPEMEHHO XPaHUTh HHPOPMAIIHIO HECKOJIbKUX TEIIOCYETYMKOB (cM. 1. 1.3.2).

4.3.2.3 Tlpu nomMouy nNpsiMoro KadeJbHOro coeInHeHHUsl.

JIist IpsSIMOTO  TTOAKITFOYEHUST KOMITBIOTEpa K TETUIOCUETYNKY UCTIONIB3YyeTCsl Ka0ellb THIA «HYIb-
Mojaem» (CM. pUCYHOK 5). B kadectBe pa3znéMOB HCMOIB3YyIOTCS pasbembl THna DB-9F. Tlpu nnune
JIMHHUH CBSI3U CBBIIIE 3-X METPOB HEOOXOIMMO MPUMEHSTH SKPAaHUPOBAHHBIN KaOeb.

Pazezem 1 Pazeem 2

1 ~ ~ 1

TX 3 3 TX
4 |1 [ I

GND 5 — + —L 5 GND
51 | LT

RTS 7 :‘D_ci 7 RTS

CTS ) / | 8 CTS
g \‘; k_‘; g

Pucynoxk 5. Pacnaiika kabenst RS-232 «Hynb-mMonem».

ApXUB C TEIUIOCUETUNKA CYUTHIBACTCS IIpU TIoMoty mporpammbl ReadArch, a pacniedarka apxusa
MIPOU3BOAUTCS U3 IporpamMmbl Archive. JImiHa THHAN CBSI3M MOXKET COCTABIIATH HE Oosee 20 MeTpoB.

4.3.2.4 Tlpu noMouu KadeJIbHOI0 HJIH MOIEMHOT0 coelMHeHus1 Yepe3 mLI103bl «kMATUKA 232-
485»

o3 «MATUKA 232-485» (moctaBisieTcsi OTACTBHO) MO3BOJISIET 00bEIUHATh B €IMHYIO CETh J10
128 yman€HHBIX OpYr OT JApyra TEIIOCUETYMKOB (CM. pUCYHOK 6). JlnuHa Bcero kabens OT MEPBOTO
KpalfHEero 10 TIOCIEeAHEro KpaiftHero ycrpoiictBa He Oomee 500 M. CBs3p MeXIy NITIO3aMH
OCYIIIECTBISIETCS MO TPEXMPOBOAHON cxeMme (BUTas mapa B ormieTke). Ha paccrosuus mno 20 meTpoB
OIJIETKa MOXET OBITh 3aMEHEHa Ha IMPOCTO OTAENbHBIM OT BHUTON mapel mpoBoa. o3 mmeer nBa
ucnonHenus: «GT232-485M» ¢ pazpémom DB-9M s nonkmroueHus k mouxemy u «GT232-485F» c
JEBATH KOHTAKTHBIM pa3zbéMoM DB-9F niis moaxitoueHus: K KOMIbIOTEPY.

TennocyeTymk TennocyeT4uK TennocyeTiuk | |
«Maruka» «Maruka» «Maruka» I |

| | | _1_:____]

1

GT232-485M |- —

|
] GT232-485F iy
|
|
|

oog
ooo
oog
ooo

u}
g
C— Monem

Pucynok 6. CunteiBanue napopmarmn depe3 nuro3sl KMATUKA 232-485»
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Omnpoc ¥ CUNTHIBaHUE HAKOIUICHHBIX apXMBOB Yepe3 ILI03bI, Kak B Ciiydae pabOThl Yepe3 MOJIEM,
TaKk ¥ B Cllydae MpsSIMOT0 MOJKIIIOUEHHUS K KOMITBIOTEPY OCYyIIeCTBIsieTcs yepe3 nmporpammy ReadArch.
Pacnieuatka Benércs u3 mporpammel Archive.

4.3.2.5 Tlpu nomoumu UnrepHer.

o3 «MATHUKA 232-Ethernet» wim aHaTOrHYHbIH (TOCTaBIAIOTCS OTAEIBHO), Wi GPRS monem
noaxitoyaercs K nopty RS-232 temnnocuerunka. Oneparop yCTaHABIMBAET C HUM CBSI3b KOMIIBIOTEPOM,
MOJKIIOYEHHBIM K HWHTEPHETY, WCIOJIb3ysd MpPEIBApUTENILHO YCTAaHOBIEHHYIO mporpamMmy ReadArch
(mocraBinsiercst oTenbHO). [IporpaMmoii, MOKHO cKadaTh BeCh HAKOIUICHHBIM TETIOCYETYUKOM apXUB Ha
koMmrbtoTep. Ilocne aToro, B 000 MOMEHT, BOCIOJIB30BABIIMCH Iporpammoii Archive (mocraBisiercs
BMecTe ¢ ReadArch), MoxHO pacrnieuaTaTh HEOOXOAUMYIO HHGOPMAITHIO.

4.4 XapakTepHble HEHCIIPABHOCTH M METO/IbI HX YCTPaHEeHHs

4.4.1 OcHoBHOe 3aMeYaHHe

A TennocyeTynk sSBISETCS CIOKHBIM M3MEPUTEIBHBIM MPUOOPOM, CKOHCTPYUPOBAHHBIMH C TIPUMEHE-
HUEM MHUKPOKOHTPOJLIEPOB, II03TOMY UX PEMOHT JOJIKEH OCYLICCTBIATLCS TOJIBKO B CIIELUATU3UPO-

BaHHBIX OpraHu3aluiAX, HMCHOIINUX HCO6XOI[I/IMOC O60py,I[OBaHI/IC N JUINCH3HUIO OT TCPPUTOPHAIBHOI'O
OCHTpa MCTPOJIOTHM MW CTaHAApTHU3allMK, MW JIMIOCH3HWIO Ha IMMPOBCACHUC PCEMOHTHBIX pa60T oT
npeaAnpusATUA-U3roTOBUTECIIA.

4.4.2 HeucnpaBHOCTH.

4.42.1 HeucnpaBHOCTb B CHCTeMe TPYOONIPOBO/IOB.

— ¥YTeuka. OCHOBHbIC MPUYHMHBI: MPOTEUKA BOJABI B 00Oisiepe-TerI000MEHHUKE MEXAy KOHTYpaMu,
HECAHKIIMOHUPOBAHHBIA pa300p BOJBI, TPOCTO BBITEKACT BOJA Yepe3 IUIOXO 3aKPBITHIA KpaH
CJIMBA BOJBI U3 CUCTEMBIL.

— IToamec. OCHOBHBIE IPUUYMHBI: IEPETEKAHNE BOJIbI U3 BTOPUYHOT'O KOHTYpa B IEPBUYUHBINA KOHTYD
B Ooiinepe-TerniooOMeHHUKE, MOANUTKA XOJOJHON BOJOM yepe3 He MOJIHOCTBbIO 3aKpBITYIO 3a-
JBUKKY WJIM 0OpaTHBIN KJlallaH B TPyOONpOBOJIE MOANUTKH, IIEPETEKAHUE XOIO0JHONW BOJIbI YEPE3
KpaHbl-cmecutenu B cucteme ['BC.

— HenocraTrouHblii mepenaja AaBjeHHs] UM 3acOpPeHHEe M HAKHNb B TpyOompoBoaax. Moryr
OBITH CiTy4yaW, KOTJa CeueHHe OOpaTHOro TPyOOIMpoBOJia HE IMOJHOCTHIO 3alOJIHEHO BOJION U
AIIEKTPOABI JaTYMKA Pacxoja SMU30AWYECKH WM TOJIHOCTBIO OCTAIOTCS «CYXHMH». B sTOM
cilydae TIOKa3aHHUsl pacxojaa mo oOpaTHOMY TpyOONpPOBOAY MOTYT pe3KO BO3PACTH, TaK KakK MpH
«CYXHUX» DJIEKTPOJIaX JATYMKA PAcXo/a IJIeKTPOMATHUTHBIH TENJI0CYETYMK WM PacxoaoMep
padoTaTh He MOKeT B MpuHIUNe. Eciu naBieHre B 0OpaTHOM TPYOOITPOBOJIE MEHBIIE, YeM
JABJICHUE B IUPKYJISIIMOHHOW TPyOe TEIUIOTPAcChl, TO BOJa B 0OpaTHOM TPyOOIPOBOIEC MOXKET
O0TE€Yb B OOPATHYIO CTOPOHY, YTO MPUBEAET K HAPYIIEHUIO pabOThl TEIIIOCYETUHKA.

— I10JIHOCTBIO OTKPHITA 33ABHKKA 00paTHOr0 TPpydonposoaa. Tpyda oOpaTHOTO TpyOOIIpOBOIa
HE TIOJTHOCTHIO 3aMOJTHEHA BOJIOM MIIM BOJA MOXKET MEePUOJUYECKH HE BBITEKATh MO o0OpaTtke, a,
Ha000pOT, BTEKATh.

— TpyObl 10 miIn mocjie JaT4YMKa PacxoJa He paBHBI AMAMETPY AaT4YHMKa pacxoga. B stom
Cllydae BO3HHUKAeT sBJIEHHE TypOyJE€HTHOCTH BOJIbl, KOTOPOE€ MOXET MpPHUBECTH K
HENPEICKa3yeMOMY POCTY MOTIPELIHOCTH U3MEPEHUS pacxoja U JOMOJHUTEIbHOW NOTrPEIIHOCTH
Pa3HOCTHU Macc MEXIY MPSIMBIM U 0OpaTHBIM TPYOOIIPOBOAAMH.

— Hapymenb! TpedoBaHusA 110 COOJIIOICHUIO COOCHOCTH TPYOONIPOBOAAa U JaTYHKA PacXoAa.
TpyObl mpuBapeHbl K ¢uiaHlaM He 1O ILEeHTPY — OCh TpyObl MOJy4YWJIach CMELIEHHOU
OTHOCHUTEJIBHO OCHM JlaTuMKa pacxoia. B 3ToMm ciiyuae BO3HMKaeT siBJIeHHE TypOyJEHTHOCTU
BOJIbI, KOTOPOE MOKET NMPUBECTH K HEMPEICKa3yeMOMY POCTY MOTPEUIHOCTH U3MEpPEHUs pacxo/ia
U JIOTIOJIHUTENBHONH  TOTPEIIHOCTH Pa3HOCTH Macc MeEXJIy HpsAMbIM U 0OpaTHBIM
TpyOONpPOBOJAMH.

— JAuamerp oTBepcTHS NMPOKJAAKH MeXAY (IaHHaAaMH JaTYUKA U TPYObl MeHbIIEro WJIH
0oJbLIero JuaMeTrpa, 4eM AuaMeTp JaTduMKa pacxoAa WIM OTBEPCTHE NPOKIAAKU CMELIEHO
OTHOCHUTEIIBHO OTBEPCTHs JaTdyvKa pacxoja. B 3Tom ciydae BO3HHUKAET  SBJICHUE
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TypOyJIEHTHOCTH BOJbI, KOTOPOE MOXKET NMPHBECTH K HEMPEACKAa3yeMOMY POCTY MOTPEIIHOCTH
U3MEPEHHUs] pacxojia M JOTOJHUTENFHOW MOTPEIIHOCTH PAa3HOCTH Macc MEXIY MNpPSIMbIM U
00paTHBIM TPYOOIIPOBOIAMH.

— HeucnpaBHbl 3aABHAKKHU. TpyObl, KOTOPBIE JOJDKHBI OBITH MEPEKPHITHL, (PAKTUUECKU MPOITYCKAIOT
BOJY.

— JIaTYMKH pacxoia CWIBHO 3arpsA3HMINCh. Tpedyercss CHATh U MPOMBITH JaT4uku. Oneparuio
IIPOMBIBKH BHYTpPEHHEH TpyObl aTuMKa pacxoja Hajlo MPOBOJIUTH HE pEXe OAHOIO pa3a B IOA.
Ho unoraa n3-3a muoxoro kauecTsa BOAbl IPOMBIBKY Ha/l0 IPOBOJAUTH pa3 B J1Ba MecsLa U Yalle.
[Tpuyem 3arpsi3HEHHE OATYMKOB, YCTAHOBJIGHHBIX Ha MPSMOM M OOpaTHOM TpPyOOIpOBOjAX,
IPOUCXOAUT B Pa3HOM CTENEHHU, YTO MPUBOAMUT K POCTY PA3HOCTH H3MEPEHHBIX MAacC BOJbI,
IPOTEKILEH 1Mo MPAMOMY U 00paTHOMY TpyOOIIpOBOIAM.

4.4.2.2 TunoBble HEUCITPABHOCTHU 3JIEKTPHUYECKOI0 MOHTAKA OJIOKOB M YCTPOIiCTB, BXOASIIINX B
KOMILIEKT TelJIOCYeTYHKA.

O6pBIB Ka0eJId CBI3H WU OTCYTCTBHUC KOHTAKTA KWJI Kabess ¢ KJIeMMaMu YCTpOﬁCTB.

3aMbIKaHHE HECKOJIBKUX JKUJI KaOes MCKOY COOOH.

3aMbIKaHHE OJHOM WJIM HECKOJIbKHUX KU KaOelIs Ha 3eMITIO.

[loncoenunenune kpect-Ha-KpecT. BapuaHTsl:

1) DaexTpoabl MAaTYMKOB pacxoja MOJKIIOYCHBI NPABHIBHO, a IMHUTAHWE KATYHIKH JaT4hKa
MOJIAIOIIETO TPYOOIPOBO/IA MOKIIOYEHBI KO BropoMy KaHany (RI2 — nuranue obparkn), a,
COOTBETCTBEHHO, NMHTAaHUE KATYIIKH JaT4WKa OOpaTHOTO TpyOONmpoBOAa IMOAKIIOYEHO K
nepsomy kaHany (RI1 — nutanue nogaun)

2) He cobimtoieHa MOASPHOCTD MOAKIIOUEHHS 1aTYMKOB pacxoaa. (CM. cxemy MOAKIIOYCHUS B
PYKOBOJICTBE I10 3KCIUTyaTallMH TEIJI0CUETUUKA).

3) Jlatumk pacxoga oOpaTKM YCTaHOBICH Ha TOAady, a JaT4uK pacxoja I[0Javu,
COOTBETCTBEHHO, Ha 00paTky (CM. HOMepa AaTYMKOB B ACHOPTE HA TEIIOCUETUHK).

— KoHubl 1npoBoa0B He 3aiy:KeHbl. Bonocku moj jaelicTBueM BUOpalUd MOCTOSHHO WIIH
MEPUOINYECKH KACAIOTCs MPOBOJIOB COCETHUX KJIEMM HJIH 3a3€MIICHHSI.

— HeT HOpMaJILHOIO 3a3eMJIeHHsl WM TO MECTO, KOTOPOE CUMTAIOCh 3a3eMJICHHBIM, (IIKad BBOAA
220, pama, muHa) ¢akTUYECKH 3a3emiieHus He umeer. Pa3peiB kabensd. OkucieHue (pxKaBuvHA)
MeTajljla IIMHBI B MECTax CTHIKOB M CBapKH, YTO MPHUBENO K HapyIIEHWIO KOHTakTa. [lokazaHus
M3MEPEHHOM Macchl BOJbI CTAHOBSTCS HECTAOMJIBHBIMU WM PE3KO YBEIMYUBAIOTCS Ha MaJbIX
pacxonax. COOTBETCTBEHHO pacTeT Pa3HOCTb U3MEPEHHBIX MacC.

— Ocnabnu 3aXUMHbBIE KJIEMMBbI MpUOOpa WIM AATYUKOB. TpeOyercs MpOTSHYTh OTBEPTKOM Bce
kiaemMMbl. [loka3aHus u3MepeHHONH Macchl BOJbl CTAHOBATCA HECTAOMJIBHBIMH WM PE3KO
YBEJIMUUBAIOTCS HA MaJIbIX pacxonax. COOTBETCTBEHHO PacTET Pa3HOCTh U3MEPEHHBIX Macc.

4.4.2.3 HeucnpaBHOCTDH AaTYMKA PAcXoja.

— Ilporeuka u3 BHYTpeHHEH TpyObl BOBHYTPb JaTurka. OOBIYHO 3TO MPHUBOJUT K IMOCTENIEHHOMY
YMEHBIIEHUIO BETMYUHBI MacChl, 3apErUCTPUPOBAHHON TPUOOPOM.

— MexaHnueckue MOBPEXJICHHUsI HEM30€XKHO MPUBOAAT K MPOTEYKE BOJBI CHAPYXKM KOpIyca WM U3
BHYTpPEHHEH TpyObl BO BHYTPh JaTUHKA.

— OOpBIB BHYTPEHHHX TPOBOIOB M KATYIIIKH.
4.4.2.4 HeucnpaBHOCTb JaTYNKOB TeMIIEPaTypPbl

— OOpbIB

— 3ambIKaHHe Ha 3eMJIIO (3aMbIKaHHe Ha MOTPYKHOU IITHIPh TEPMOJIaTUHKA)
4425 HeucnpaBHOCTH YJIEKTPOHHOIO 0J10KA

- I/IH,Z[I/IKaTOp HE CBETUTCI M HET HaAIHcer — Cropeil MpeaoOXpaHUTCIIb HIINU 0oJlee CIOXKHBIE
TIOBPCIKACHU

— «IIymut» TpakT pacxona
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4.4.2.6 CuabHble 31eKTPOMATHUTHbIE IOMEXH

— CuibHbIe 2JIEKTPOMArHUTHbIE IOMeXH OT KaKOro-T0 000py/10BaHUs B 3JaHUM (TIepelaTUHUKH,
MOTOPBI, YaCTOTHBIN MPUBOJ] MOTOPOB, MEIUIIMHCKHE YCTAHOBKHU U T.1.).

4.4.2.7 HeraTHBHbIE BO3EHCTBHS CHCTEMbI OTOIHOI0 PEryJIHPOBAHMSA.

— HeratuBHble BO3AMCTBHSI CUCTEMBI TIOTOJTHOTO PETYJIMPOBAHMS HA pabOTy TEIUIOCYETUYHKA OOBIYHO
BO3HUKAIOT BO BpeMs oTrtemneneil. Ecnu perynsarop HempaBUIBHO HACTPOEH, TO PETyIHUPYIOLIUIN
KJIallaH HaYMHAeT 4acTO M PEe3KO IEepeKpbIBaTh MOTOK BOJBI B MojaroleM Tpybomposone. M3-3a
0OJBIION HMHEPUUU 3JaHUS B 3TOM Cllydae BO3HHMKAIOT CHUTYyallMM, KOrJia BOJa B OJHOM U3
TpyOOINPOBOJIOB €llle CTOUT, a B JPYroM Pe3KO yBeluduBaeTcs. Bo3HMKarolye ruapaBiIndyecKue
ylapbl U CHJIbHas HEPAaBHOMEPHOCTH MOTOKA BOJIbI IPUBOJAT K PE3KOMY YBEITHUYECHUIO U3MEPEHHON
pa3HOCTH Macc B TPyOOIPOBOAAX.

4.4.3 Onpenesenne NPUYMH HEMCIIPABHOCTH 000PY/10BAHHUS Y3JI0B y4eTa U TeII0CYeTYHKOB.

4.4.3.1 BHemHuii ocMOTp 000py10BAHMS U MOJATOTOBKA K MOMCKY HEMCIPABHOCTH.

— TpyObl, 1aTunKH, 3aI0pHAs apMaTypa U BCE OCTAJIbHBIC 3JIEMEHTHI CUCTEMBI JTOJIKHBI OBITH CyXHe
CHapYXU.

— IIposepwTe, uro661 BCE TpyObI, O KOTOpBHIM HE OOJKHA MpPOTEKaTh Boa (Oalmachl, CIHBBI,
MOJAMUTKA MU T.J.) ObUTM TOJHOCTHIO M HAAEKHO MEPEeKPBITH 3armopHoil apmarypoil. Ilioxo
3aKpBITHIA OOPATHBIN KJIANAH WIH 33/IBUKKA HA BCIOMOIaTeJbHBIX TPYyOONpoOBOAAX -
HauOoJslee yacTass NMPUYHUHA TOSIBJIEHHS] HEHOPMHUPOBAHHOIO MoAMeca WM MOANMTKH, a
TaK:Ke CBEPXHOPMATHMBHOIO PACXOXKIEHHsl Ppacxoga BOAbI B MPSAIMOM U 00OpaTHOM
TpyOOnpoBoOaax.

— IIpoBepsTe, 4TOOBI JAaTYMK pacxoaa oOpaTKu He ObLI YyCTaHOBJIEH Ha MOJady, a JAaT4YMK pacxoia
10JIa4i, COOTBETCTBEHHO, Ha 0o0Opartky. [locMoTpuTe HOMEpa MATUYMKOB B MACHOPTE Ha TEILIO-
CUETYMK M CIMYUTE C HOMEpaMH, YKa3aHHbIMH Ha LIWIBJIUMKAX JaTYUKOB pacxoja.
[lepenyTaHHble JaTYUKU - YacTasi IPUYMHA CBEPXHOPMATHBHOI'O PACXO0K/ACHUS PAacXoa BOAbI
B IIPSIMOM U 00paTHOM TPYyOOnpoBoaax.

— He pomknHa ObBITh MOJTHOCTBIO OTKpBHITA 3aJBUXKKa OOpaTHOro TpyOompoBona. OTkpoiiTe ee
HACTOJIBKO, YTOOBI 0OecreynBaics He0OOXOIMMBIN pacxo/ U nepenaj AaBieHus. MUHUMaIbHOe
JaBJIeHHE B 0OpaTHOM TPyOOMpOBOJAE AOKHO OBITH HE MeHee 2 atMocdep. [Ipu sTom 3amopHas
apMaTypa Ha TpSIMOM TpPyOONpOBOAE AOKHA OBITH OTKpHITA OOJIBbIIE, YeM Ha OOpaTHOM
TpyOompoBoje. OdeHb 4YACTO TPAaBUIBLHOE TOJIOKEHHWE 3allOpPHOM apMarypbl SIBIsSIETCA
€IMHCTBEHHBIM CITOCOOOM JOOUTHCS HOPMAIBHOU PabOTHI y3J1a y4eTa.

A Buumanue! IIpu oOTKpBITOM 3amoOpHOM YCTpOiicTBe Ha moJaolieM TpPyOonmpoBoae He
JAOIYCKAETCH MOJHOCTHIO 3AKPBIBATH 3aII0PHOE YCTPOICTBO HA 00paTHOM Tpy0onposoae

- TPY6LI A0 HUJIK TTOCJIC NAaTYHKa pacxoda OOJIKHbI OBITh paBHBI IMAMETPY AaT4YHKaA pacxoJa.

— Z[J'II/IHa MIpAMBIX Y4YaCTKOB TPY6 A0 WM TIOCJIC OAaTUWKa pacxXolda AOJIKHAa OBITh HE MCHBIIIE
COOTBETCTBEHHO 3 M 2 ANaMCTPOB AAaTYHKa pacxola, a I JaTYUKOB C OOJIBIIIMM JAruaria3oHoOM
HU3MCPCHUA pacXolda OTHOMICHHUEC UIMH MPAMBIX Y4YaCTKOB JOJIZKHO ObITh 5 U 3 ANaMETpOB
JAaT4rKa pacxona.

- TPY6LI U JaTYUK pacxolda IOOJIKHBI OBITH COOCHBI — OCH pr6 n JaTdyruKa HE OJOJI?KHBI OBITh
CMCIICHBEI.

— IIpoBepbTe mpoKIagKu Mexay (iaaHImaMu TPyOOIPOBOJIOB M AATYMKOB pacxona. OHU JOIKHBI
UMETh JMaMeTp BHYTPEHHEr0 OTBEPCTHS paBHBIN JUAaMETPy JaTUMKa U ObITh YCTAHOBJIEHBI TaK,
yTOOBl HE MEpPEeKpbIBaTh OTBEpPCTHE JaTyuka. l[lepekpbiTHe OTBEpCTHsI BHYTPEHHEH TpyOsbl
JaT4yrMKa pacxojia IUI0XO YCTAHOBJIEHHOW WM HaOyXuiedl NpoKJIaJAKod HNPUBOJUT K CHUILHOMY
YBEJIMYEHUIO TIOTPEIIHOCTH HW3MEPEHMS PACXOAOB M HECOBIIAJCHUIO TOKA3aHWM JaT4YNKOB
pacxoja Ha NoOJaroIleM U oOpaTHOM TpyOompoBoaax. PexomeHayeTcs mepen yYCTaHOBKOM
JaTdyvKa Ha TPyOONpPOBOJ NPHUKIEUTh K HEMY NPOKJIAAKYy, KallHyB HEMHOIO Kiesl B YeThIpex
TOYKaX MPOKJIAIKH, pacnoyiokeHHbIX ntoa 90 rpaaycoB Apyr ot apyra. [locine BbICBIXaHUS Kiest
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NPOKJIagKa MMEET MEHbILE IIAHCOB CMECTHTHCA M NEPEKphITh TPYOy HaTuuMKa NMPH MOHTaXe
JaTyuKa Ha TpyOOIpOBO/I.

4.4.3.2 AHanu3 NOKA3aHUH TEIIOCYETYHNKA.

1) BoiiauTe B MEHIO «TEKYIIUE JaHHBICH.

2) YcraHoBuTe Moka3 3HaueHus napameTpa «G1 m3/a».

3) MomoxauTe, MOKa CMCHUTCS 3HAUYEHKE 3TOTO TIapaMeTpa.

4) Kak TOJBKO CMEHUTCS 3HAUCHHE, 3aIUILIUTE €ro.

5) JlBuraiitech MO TEKYIIMM JaHHBIM BIIPABO U MEPEMUCHIBANTE 3HAYCHHUS BCEX OCTAIBHBIX IMapa-
metrpoB (G2,M1,M2,T1,T2,P1,P2,Q).

6) IToBTOpHTE NAEHCTBHS C IMyHKTa 2 10 MyHKT 5. Becero ne menee 10 pas.

VY Bac nomyuntcst Tabnuna. CtoaduoB OyaeT CTONBKO, CKOJIBKO IapaMeTpPOB B TEKYIIUX TaHHBIX.
Ctpox He menee 10. (Ctonbuxos P1 u P2 MoxeT He ObITh, €CJIM TeIIOCUETYHNK HE U3MEPSET JTABJICHHS ).
Gl | G2 M1 |M2|T1 |T2 | P1|P2| Q

OO|IN OO WIN|F-

[EEN
o

AHanusupyem Tabiuily — CMOTPUM, KaK MEHSIIOTCS 3HAU€HHS B KaXJOM M3 CTOJIOMKOB —
IIPEABIAYIINANA OTCUET OT CJIEAYIOIIEro OTCYETA.

3HaveHus1 U3 Ta0JTUIbI Bo3MoOKHBIE IPUYHMHBI
G1 u G2 Bcerma 0 JlaT4nKu MOJKITIOYEHBI KPECT HAKPECT.
Ilepenyrana noJIsIpHOCTb.
Pacxos B 000MX KaHaj1ax MEHbIIE MUHHUMAJIbHOTO.
3ambikanue mpoBo10B AekTpo1oB GND, RU+ RU-
G1 nmu G2 pasen 0 Ilepenyrana NoJasspHOCTH TOJIBKO Y OAHOI'O JaTYUKA.
Pacxoj B 3TOM KaHajie MEHbIIIE MUHUMAJIbHOTO.
3ambikanue mpoBo10B AekTpo10B GND, RU+ RU-
G1 umn G2 umerot 60bloe Pacxon mo aTum kananam Oosbliie MaKkcuMyma. Y 6aBbTe
MOCTOSIHHOE 3HAYEHHE. pacxoJ 3amopHOM apMaTypoil.
OOpbIB MM 3aMbIKaHKE KaOesst MUTaHUs OJTHON U3 KaTyIIeK
(MHIyKTOpa) JaTYMKOB Pacxo/a WM 0OpbIB KaTyIIKU BHYTpU
Jatdrka. OTCOeIMHUTE MPOBOJA MUTAHUS KAaTyIIEK CO CTOPO-
HBI TEIUIOCYEeTYUKa OT KiieMM (kineMMbl RI+ RI-). U3meppTe
COIIPOTHUBIIEHUE MeX 1y ITpoBoaamMu. JlomkHo 0bITh 30 - 45
OM. M3MepbTe cOnpOTUBIIEHNE KaXA0T0 U3 TPOBOAOB OTHO-
CUTEIHHO 3eMJId. JIoJkHa ObITh OECKOHEYHOCTb.
Pacxonel mo o6oum cronbukam | [1noxoe 3azemiienue. CMm. cxemy 3a3emiieHus: B PykoBojicTee
(G1 u G2) XaOTUYHO MEHSIFOTCS | IO SKCIUTyaTalliy TEIJIOCUECTUYNKA.
6onee uem Ha 10%

CHJIIBHBIE AJIEKTPOMAarHUTHBIE TOMEXH.

Hapymienue anekrpuyeckoro Moutaxa Cm 11.4.4.2.2.
TpyObl HE MOJTHOCTHIO 3aMIOJIHEHBI BOJOM.

Bce npuuunHbl, ykazaHHBIE B CIIEIYIOMIMX ABYX ITYHKTaX.
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3HavyeHHud U3 TA0JIHUIBLI

Bo3moxkHBIE NPHYHHBI

Pacxon mo cronbuky G1 xao-
TUYHO MEHSETCs 0oJiee ueM Ha
10%, a mo ctonbuxy G2 cra-
OMJIBHBIN

OOpBIB MOIKIIOYCHHS JaTunka nmogaun. Cm n.4.4.2.2.

3acop.

HewucnpaBHocth narunka pacxoaa nogaun.Cum n.4.4.2.3

Pacxon mo cronbuky G2 xao-
THYHO MEHSETCS OojIee ueM Ha
10%, a o cronouky G1 cra-
OMIILHEBIH

OOpBIB MOJIKIIOYCHHS 1aTuynka 00patku. Cm 11.4.4.2.2.

[TosTHOCTBIO OTKPBITA 33 IBMKKA OOPATHOTO TPYOOIIPOBOA.

3acop.

HeuncnpaBHocTs naTumka pacxoga ooparku.Cm n.4.4.2.3

Pacxon o oboum | Pazuuna He sBnsiercs yTeukoi, Tak Kak JOIMYCTHMasl IOIPEIIHOCTh
cToJ01aM CcTa- MEHee WM | U3MEpeHus pacxo/ia Mo KaKIoOMYy KaHaiy +- 2%, 4To B cymMMe
OmITbHBIN, HO M1 paBHa 4% | mact 10 4% eciu MOrpenTHOCTh OYAET C pa3HBIMU 3HAKAMH
Bcerya 6omnpiie M2 | Pazuuia Cwm. nyHktel 4.4.2.3. 1 4.4.2.5.

(cMOTpeTh HaO0 6omnee 4%

HMMEHHO I10 CTOJ-

oukam M)

Pacxonx mo oboum | PazHuma He sBisieTcst moaMecoM, Tak Kak JOMYCTUMAs TOTPEIIHOCTh
cTojb1aM cTa- MEHee WM | U3MEpeHus pacxo/ia Mo KaKIoOMY KaHaiy +- 2%, 4To B cyMMe
OnnbHbI, HO M2 | paBHa 4% | mact 10 4% eciu MorpemHocTs OyAET ¢ Pa3HBIMU 3HAKAMU
Bcerga oonpme M1

(CMOTPETH HATO Pasﬂnuao Cwm. iyakTel 4.4.2.3. 1 4.4.2.5.

MMEHHO T10 CTOJI- Gonee 4%

oukam M)

T1 wiu T2 Gomabure 500 win
MeHbIe —50 rpaaycoB

O6pLIB JaTdyrKa NI 3aMbIKaHUC

T1 u T2 HE COOTBETCTBYIOT
(haKTHYECKUM 3HAYCHHSIM TEM-

neparyp

OpMH U3 1aTYUKOB 3aMBIKAET HA 3eMIIIO (Ha MOTPYXKHOM
LITHIPb UM Ha MeTajuiopykaB). OTCOeIMHUTE BCE NATUYUKU
TEeMIIEpaTyphl OT Terocueryuka. Ilogcoequuure ux mno ox-
HOMY K TE€IUIOCYETYHKY. [laTuMK, NOAKIFOYEHUE KOTOPOTO
IIPUBEJET K HEBEPHBIM 3HAYEHUSM, U SBJIACTCS 3aMbIKAIOIIVM.

OnuH U3 TepMOKaHAJIOB J1aeT
MpaBIMBOE 3HAUEHUE, a APYTOn
HET.

OOpbIB CBSI3U WM HEUCIIPABHOCTD TOTO JaTUMKa, KOTOPBIN
Jla€T HEBEPHOE 3HAYCHUE.

T1 wnu T2 parot 3Ha4YeHUS,
Oym3kue K GaKTUUECKUM 3Ha4Ye
HUSM, HO OTJIMYAIOTCA OT 3Ha-
YEHUH TEPMOMETPOB, YCTAHOB-
JIEHHBIX Ha TPyOax

TepMoaaTUMKU AOJIZKHBI ObITH TIOJKIIOYEHBI IO YEThIPEX-
poBOAHOM cxeMe. Ecnu 3HaueHust oTiinyaroTcst He 6oJiee ueM
Ha 4 — 6 TpajlycoB, TO 3TO MOKET OBITh BCIIEACTBUE OOJIBIION
MOTPEIIHOCTH MEXaHUYECKUX/PTYTHBIX/CIIUPTOBBIX TEPMO-
metpoB. Eciiu Gonee yem 6 rpaaycoB, TO BBITAIIUTE Ha BO3AYX
MOTPYXHbIE MITHIPU 000MX TEPMOAATUUKOB. Uepe3 HeKoTopoe
Bpems (Oonee 30 munyT) mokazanust T1 u T2 10oMKHBI CTaTh
OJIM3KUMH U COOTBETCTBOBAThH TEMIIEPAType BO3/lyXa B IOMeE-
menuu. Ecnu 370 Tak, TO, 3HAUUT, HEMCIIPABEH TEPMOMETP Ha
TpyOe, eciii HeT, TO HEUCIPaBEeH TEPMOIaTUMK WM, €CITH 00a
kaHana T1 u T2 narot HenmpaBUILHOE 3HAYEHUE, TO TEILIO-
CUETUHK.

4.4.3.3 AHanu3 apxXuBa TelJoCYeTYHKA.

e J[aHHBIE, IPUBEACHHBIE B YACOBBIX M CYTOUHBIX apXMBax TEIUIOCUETUMKA, MPEIHA3HAYEHBI IS
OIICHKH paboThI y3na yuera B 1ieoMm. x HEJIb3S ucnonp3oBaTh A5t OIIEHKH METPOJIOTHYECKUX
XAPAKTECPUCTUK TEIUIOCYETYHKA, YCTAHOBJICHHOTO Ha Y3JI€ y4cTa. MeTpOJ'IOFI/I"ICCKI/IC XapaKTCPpUCTHUKU TC
JIOCHYCTUYUKA MOXHO OIIPEACIATH TOJBKO Ha ITOBEPOYHOU YCTAHOBKE B COOTBETCTBUMU C METOJUKOU
IIOBEPKU.

L4 ApXI/IB TCIIOCYCTYUKA MPEAOCTABIACT CTATUCTUYCCKYHO I/IH(I)OpMaI_II/IIO, C IIOMOIIBIO KOTOpOﬁ
MOXKHO O6H&py>i(I/ITB 3aKOHOMCPHOCTU MMOBCACHUSA CUCTCMbI TpY6OHpOBOI[0BZ
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— Ecimm YT€YKa WKW IIOAMEC HAYaJIUCh C OIMPCACIICHHOIO OHA. HOCTapaﬁTeCB BBISICHHUTDH, KaKO€
COOBITHE IMPON301LJTIO0 B 3TOT ACHD.

— Ecim yredka wim mnoamec MOBTOPSAIOTCS KaXAbld JE€Hb 3a HCKIIOUEHHUEM BBIXOJHBIX.
[IpoBephTe, HET M HECAHKLIMOHUPOBAHHOTO pa30opa MM BO3MOXKHO TOJIBKO B paboune JHU
BKJIIOUAETCSl Ka-Koe-TO 00opyJoBaHHE (MOIIHBIE MEpPeJaTYUKH, CHUCTEMbl BEHTHIISLIMN).
CraenaiiTe IOYacOBYIO pacleyaTKy U YTOUYHHUTE, B KAKHE Yachl €CTh yTeUKa WM IOJIMEC.

— IIpoananu3upyiite, KaKOW pacxoJ JOCTaTOYHO IIOCTOSHEH, a KAKON MEHSAETC.

— Ilpoananmsupyiite M3MEHEHHUs Temmeparyp. ECTb JIM CBA3b MEXAY HM3MEHEHUEM pPa3HOCTU
pacxoi0B U TEMIIEPATYp.

— Ecnu ecTh moMec  pH €ro yBEIWYSHUH TeMIepaTrypa oOpaTKu Mmajgaet, TO 3TO BO3MOXKHO U3-
3a oMeca XOJIOAHOM BOJIBI.

4.4.3.4 IlpoBepka 3JIeKTPUYECKOT0 MOHTAKA.

BHUMAHMUE! Ilepen ycTaHOBKOWH, BCKPbITHEM BepXHeidl KPBIMIKM M MOJKJIIOYEeHHEM
COeIMHUTEIbHBIX MPOBOI0B, 0013aTEIbHO OTKJIKYHUTE TEMJIOCYETYHK OT CeTH.

4.4.3.4.1 Otcoennuute Bce KadejaM OT JaTYMKOB CO CTOPOHBI Ipudopa.

— HpOBepLTe, YTOOBI KOHIBI ITPOBOJIOB ObLIH 3aJIY’KCHBI 1IN 00>KaThl HAKOHEYHHUKAMH.

— IIpoBepka Ha OOpBIB KOst MM 3aMBIKaHUSI HECKOJIBKO KU KaOels Mex a1y co00# MM Ha 3eMIIIO.

3aMepLTe TECTCPOM COIIPOTUBJICHHUA MCKAY ITPOBOJaMU:

1) Mexay npoBogaMu, uaynmu K kiemmvam RU+ u RU-, ecnu gatymk pacxoja CTOMT Ha
TpyOe, MOIHOCTHIO 3aMOJIHEHHON BOAOH, TOHKHO OBITh OT 100 KOM 1m0 Heckombkux MOwM.
DTO CONPOTUBIIEHUE JOJIKHO PACTH, IOKA MOAKIKOYEH TECTEP.

2) Mexnay npoBonamu, HIyIMMu K kiiemMmam RI+ u RI-, nomkHO ObITh conpoTuBienue ot 30 10
50 Owm.

3) Mexay npoBogamu, uaymumu ot tepmoaardyuka, TU+ u TU-, a Taxke mexay TI+ u TI-
ToJKkHO OBITH 0T 100 10 160 OM.

4) 3amepbTe TECTEPOM COMPOTHUBIICHHUS MEKIAYy BCEMH MPOBOJAMHU M 3emiieil. Beerma mommkna
OBITh 0OECKOHEUHOCT.

Ecmm COIIPOTUBJICHHUA HE COOTBETCTBYIOT BBIINICYKA3aHHBIM 3HAYCHHAM, 3aMCPLTC HX
HEMIOCPCACTBCHHO Ha COOTBCTCTBYIOIIHNX KICMMaX MAOATYHUKOB, MPCABAPUTCIIBHO OTCOCIUHHB
nmpoBoaa OT HUX. Ecou Ha kakom-TO AaTYUKE JOPYruc COMNPOTHUBJICHUA, TO OTOT JATUHUK
HCHUCIIPABCH. Ecau xe Ha JAaTYruKax BCC HOPMAJIbHO, TO HpOBepﬂﬁTe mpoBoJa.

4.43.4.2 TloacoeaunuTe BCe MNPOBOAA K JAAaTYHKAM M TeILUIOCYETYHKY COIJIACHO cXeMe B

PYKOBOJCTBE N0 IKCILIYyaTAllUH.

— IIpoBepka Ha mojicOeIMHEHNE KpecT-Ha-KpecT (IIpH BBIKIIOUEHHOM Ipudope!). Yoenurecs, uTo:

1) TIlpu 3ampikanuu KieMM | W 2 JgaT4MKa pacxoja, YCTaHOBJICHHOTO Ha MOJAMoUICH Tpyoe,
COIIPOTHBIIEHUE CTAaHOBUTCA OMM3KUM K Hymo Toiabko wMexay RUI+ u RUI-
TEIIOCYETUUKA.

2) Tlpu 3ambpIkaHuu KJIeMM 4 W 5 JaTdWka pacxojia, YCTaHOBJICHHOTO Ha Mojarolneil Tpyoe,
COIMPOTUBIIEHUE CTAHOBUTCS OJU3KUM K HYIIO TobKO Mexay RI1+ u RI1- Teriocuerynka.

3) Ilpu 3ambikanuu KiemMM | u 2 JaTdyuka pacxoja, YCTAHOBICHHOTO Ha 0OpaTHOW Tpyoe,
COMPOTHUBIIEHUE CTAaHOBUTCA OJM3KMUM K Hym0 Tonbko Mexay RU2+ u RU2-
TEIIOCYETYUKA.

4) Tlpu 3aMbIKaHUW KJIEMM 4 M 5 JaTuMka pacxoja, YCTaHOBJIIEHHOTO Ha oOpaTHOW TpyoOe,
COIPOTUBIIEHUE CTAHOBUTCS OJU3KUM K HYIIO TOIbKO My RI2+ u RI2- Teriocuerynka.

— Knemmer GND Bcex MOZLYHGIZ TCIIOCUCTUHMKA JOJI?KHBI OBITh 3a3eMJyIcHBI. Bes cxeMa 3a3eMileHus

JIOJKHA IOJIHOCTBIO COOTBETCTBOBATh CXEME 3a3€MIICHHS IPEJICTABICHHONM B PYKOBOJCTBE II0
IKCIUTyaTalH.
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— IIpoBepbTe, YTO MECTO, KOTOpOE cuUMTaeTcs 3a3eMiieHHBbIM (mkad BBoma 220, pama, IIMHA)
(aKTHYECKU UMEET 3a3eMIICHHE.

— IIpoBepbTe Ha pa3pbIB 3a3eMIICHUS OT TEIUIOCUETUMKA 10 MecTa (PaKTHUECKOTO 3a3eMJIICHHUS.

1) BosbpmuTe Kabeab HEOOXOTMMOH JIMHBI ¢ CeUYeHHEM He MeHee 1.5 MM2. 3amepbTe €ro
COINPOTHBIICHUE.

2) Coenuuure Kabeab ¢ TOUYKOM (HaKTHIECKOTO 3a3€MIICHHUS M IIPOKUHBTE €0 K TEIIOCUETUHKY.

3) 3amepbTe COMPOTHBICHHE MEX/y CBOOOJIHBIM KOHIIOM IIpoBoja 1 kiiemmamu GND Teruio-
cyeTyrKa. Pa3HHIIA 3TOrO CONPOTUBIICHUS U CONPOTHBIICHUS Ka0OeJIs, 1aeT CONPOTHUBIICHUE
3a3eMJIEHU TEIIOCUETUYHNKA U JOJDKHO OBITEH He Ooiee 4 Om.

— HpOTHHI/ITe OTBepTKOfI a0COJIFOTHO BCE 3aKUMHEIE KIIEMMBI an6opa Hn JaTYUKOB.

4.4.3.5 Tlouck yreuyek/moaMecoB.

DTy paboTy HaJI0 HAYUHATH C TOTO, YTO HY)KHO BBISIBUTH BCE KPaHBI, C TIOMOIIBIO KOTOPBIX MOYXHO
MEPEKPBITH MOIa4y BOJIBI B 3JJaHUE WM MOJIa4y XOJIOAHOW BOJIBI BO BXOJHBIC TPYyOOTIpOBOIbL. /{151 Havana
HY)KHO BCE€ KpaHbI, BKJIIOYAas BXOJHYIO 3allOPHYIO apMmarypy, MEPeKpbITb U YOEIUTHCS B TOM, YTO
TeKymue naaHHble pacxoga Boabl Gl m G2 mo mHmuKatopy Temtocderdynka paBHbl 0. Heobxommmo
MIOMHUTh, YTO OTHOCHUTEIbHAS TOTPEIIHOCTh M3MEpPEeHHUs OOBEMHOI0O M MAacCOBOTO pacxoja
TEIJIOCYETYUKOM MOXKET COCTAaBIATh +2% Juis Kaxaoro TpyoonpoBoja. [103Tomy pasHOCTh U3MEPEHHBIX
pacxonoB G1 - G2 MokeT OBITh OTPUIIATENLHOM U JIJIsI HOPMAJIBHO pa0OTalOIIEro y3Jia yuera, 4YT0 MOKHO
MPUHATH 3a «moaMecy. MakcumanbHoe 3HadeHue pasHoctd Gl - G2 mo otHomenutro Kk Gl Moxker
cocTaBuTh 10 4%, uto sBisierca gonyctuMbiM 1o «lIpaBunam yderay. [loacuutars norpemrHocts (G1 -
G2) B npoueHTax MoxHo 1o popmyie: (G1 - G2)%= 100x(G1 - G2)/ G1.

st cucteM c Ooitiepom. Ha onnHakoBoe U HEOOIBIIOE KOJIMYECTBO 0OOPOTOB OTKPBITH BXOJHYIO
3anopHyto apmatypy. ITokazanus G1 u G2 noykHBI OBITH OJAMHAKOBBIMH (B IpejiesiaX MOTPELIHOCTH).
Ecnu G1>G2, To Hajo NOCTENEHHO HAa OJJMHAKOBOE YHUCJIO 0OOPOTOB OTKPBIBATh BXOJHYIO U BBIXOJHYIO
3alOpHYIO0 apMaTypy U 3amuceiBath 3HadeHue pasHoctu Gl - G2. Ecim Bemumumna pasnHoctu Gl - G2
CTaHET MOCTOSIHHOM HE3aBUCHMO OT JaJbHEWILIEro YBEIMYEHHUs pacxoja, 3HAYUT uMmeercs yreuka. Ecnu
[I0 Mepe YBEJIMUYEHUs pacxoja MpONOpLUOHAIbHO OyneT yBenuuuBarbes pasHoctb Gl - G2, To Hamo
IIPOBEPATH 3a3€MJIEHHE, MOHTAX U pabOTOCHOCOOHOCTh JIaTYMKOB pacxoja Temgocuyerynka. Eciau mocne
Hayajia OTKPBIBAHUS BXOJHOW apMaTypsl oOHapyxutcs, uro G1< G2, To Hago NpOBEPATh CUCTEMY Ha
MIPUTOK BOJBI U3 BTOPUYHOTO KOHTypa Ooiinepa mnu u3 cucrembl XBC. [l Hayana Ha/lo NepeKphITh
BXOJIHOM KpaH IOJa4yM B 3/1aHUE XOJOJHOW BOJBI, 3aTEM BBIKIIOUMTH HACOCHI BO BTOPUYHOM KOHTYpE U
3aKpbITh B HEM BC€ KpaHbl. Eciau cuTyanus He M3MEHMTCA, TO HAal0 IPOBEPTHh 3a36MIIEHUE, MOHTAX U
paboToCIIOCOOHOCTh JaTUMKOB PacXo0/ia TEIIOCUETYHKA.

J1si 3aBHCHMBIX 3aKPBITBIX CHCTeM oOTomieHMsA. Hazno mepekphITh Bce KpaHbl M 3allOPHYIO
apMaTypy MoAayd BOABI B CUCTeMYy oToruleHus. Ha oauHakoBoe W HEOOJBIIOE KOJIMYECTBO 0OOPOTOB
OTKPBITH BXOJIHYIO 3anopHyto apmarypy. [lokazanust G1 u G2 10oyKHBI OBITh OJIMHAKOBBIMHU (B Mpeenax
norpemHocTu). Jlanee oTKpbITh TOJIBKO OAMH KpaH nojaauu Boabl. Ecan G1>G2, To Hafgo MOCTENEHHO Ha
OJIMHAKOBOE YHUCIIO O0OPOTOB OTKPHIBaTh BXOJHYIO M BBIXOJIHYIO 3allOPHYIO apMaTypy U 3aIllUChIBaTh
3Hauenue pasHoctu Gl - G2. Ecnu BenmnuunHa pasHoctd Gl - G2 cTaHET MOCTOSHHOW HE3aBUCUMO OT
JaJIbHENIIEr0 yBEJIMYEHHs pacxo/ia, TO, 3Ha4UT, UMeeTcsl yTeuka. Eciu mo Mepe yBennuyeHHs! pacxona
MIPOTOPIIMOHANBHO OyAET yBenuuuBaThesi pasHocTh G1 - G2, TO HaO MPOBEPSTH 3a3eMJICHUE, MOHTaX U
paboTOCIOCOOHOCTh AATYMKOB pacxoja TerulocueTdnka. Ecim mocnme Hadana OTKPBIBAaHUS BXOJHOM
3armopHOi apmarypsl oOHapyxurcs, uro G1< G2, To Hago MPOBEPATh CUCTEMY Ha HPUTOK BOIBI U3
cuctembl XBC. [Ins Hayana Haj0 MEpPEKpbITh BXOJHOW KpaH MOJa4d B 3/1aHUE XOJOJHOW Bonbl. Ecin
CUTyalusi HE MU3MEHUTCS, TO HaJ0 MPOBEPATh 3a3eMJICHHE, MOHTaX U pabOTOCIOCOOHOCTH JAaTYUKOB
pacxoza TemocYeTYNKa.

[l OTKPBITHIX cucTeM oTomIeHus ¢ pa3dopom I'BC. 3akpoiiTe KpaH nojiayu BOAbl B CUCTEMY
I'BC. Tenepp MOXHO HCKAaThb HEUCIPABHOCTH B CHCTEME OTOIUICHUS 3JaHUs, KaK OINHCAHO JIs
3aBUCUMBIX 3aKPBITBIX CUCTEM OTOIJICHHUS.
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4.4.3.6 OmnpeneJisieM HCIIPABHOCTD TeMJIOCYeTYHKA.

— IlpoBepsieM: «IIyMHUT) JH TEIJIOCYETUHUK.

1) Beixmogaem npubop. bepem aBa Kycouka OrojeHHOTo mpoBoja. Marunbaem ux B BuIE OYKBBI
M.

2) OrtcoenuHsieM MPOBOJA, HAYIIHE OT OSJEKTPOJAOB [TaTUYUKOB pacxoja K KiIeMMam
tertocuerynka GND1,RU1+,RU1-,GND2,RU2+ RU2-. TIpoBoga, uaymme K KiemMMam
RI1+,RI1-,RI2+,RI12-, OBA3ATEJIbBHO ocTaBuTh MOIKIIOYECHHBIMU K JAaTYHKAM Pacxojia
U K TEIUIO-CUETUHKY.

3) HMBroroBieHHBIM MEPBBIM KYCOYKOM MPOBO/A (TpeMst KOHIIaMK OYKBbI M) 3aMbIKaeM MEKITY
co0oit kinemmsl Tertocuerynka GND1,RU1+,RU1-. Bropbim KycOYKOM NpoBO/ia 3aMbIKaeM
GND2,RU2+,RU2-. Bxitouaem nipu6dop. XKaem 2 MUHYTBI.

— TennocueTurk B TeKylMX napamerpax qojbkeH nokasarb G1 u G2 paBHble HYJIIO WIH «MUHUMYM).
Ecnu Hert, TO TemnocueT4nk BO3MOKHO HEUCITPABEH.

— Bxirounte moJcBEeTKY MHIMKATOpa TeIUIOCUeT4YHMKa (HaXKMHUTE JII0OOYI0 KHONKY Ha naHenu). [lpu
MPABWIBHO TOJKIIOUEHHBIX JAaTYMKAX pacxoja M HMCIPABHOCTH MPUOOpPA, MOJCBETKA JIOJDKHA
PaBHOMEPHO (C OJJUHAKOBBIMHU I1ay3aMH1) HEMHOTO MepLaTh (KpaTKOBPEMEHHO MEHSITh SIPKOCTB).

— Ecnun Ha nHaMKaTope He BBIBOAUTCS HUKaKOW MH(POPMALMU U IOJCBETKA HE CBETUTCS:
1) TIIposepwre nogauy 220 BOJBT HA TEIUIOCUCTUYHK.
2) IlpoBepbTe TecTEpOM HUCIPABHOCThH MPEIOXPAHUTENS, YCTAHOBJICHHOTO HAa IUIATE TEIUIOCYCTYHMKA

PsIOM C KJIeMMaMH NoJkiIto4YeHus 220 BoabT (MpeiBapUTEIbHO OTKIIOYUB TEMJIOCYETYUK OT CETH.
Ecnu oH HeucnpaseH, 3aMeHUTE HOBBIM, Ha TOK 1 Ammep (BIT1-2).
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5 TEXHUYECKOE U PEIVTAMEHTHOE OBCJIY’KUBAHUE

CrienManbHOro OOCTY)KUBAHUS TEIUIOCYCTYMKUA TPEOYIOT TOJBKO MO HCTEYCHHUH OUYCPEITHOTO
MEKIIOBEpOYHOTro MHTepBaia. OIHAKO 1enecoo0pa3sHO HE MEHee OJHOTO pa3a B MECSI OCYILECTBISTH
pOBEepKy paboTocrmocoOHOCTH TMpUOOpa Ha OOBEKTE, T.K. MPH CpadaThIBAHUM BCTPOCHHBIX CHUCTEM
3aIIUTHI IPUOOP MOXKET HAXOAUTHCS B OTKITFOUYCHHOM COCTOSIHUH.

[Ipy HanmuuuM B >)KUJIKOCTU B3BECEH M BO3MOXXHOCTH BBINAJICHUS OCA/IKa, IPOTOUYHYIO 4acTh OIIP
HE00X0/IMMO MTPOMBIBATH HE PEKE OHOTO pasa B TOJ € LENbI0 yCTpaHeHus ocaska. [lpyu Hamu4uu cHiIbHO
3arpsiI3HEHHOr0 TEIJIOHOCUTENS IPOMBIBKY MpoTouyHoi yactu OIIP Hamo mpoBoauth yame. OgHuM U3
npu3HakoB 3arpsisHeHus OIIP mMoxeT sBiATbCS MosiBIeHHE OOJBIION Pa3HOCTH MOKa3aHUN OOBEMHOTO
pacxo/ia B mojaronei 1 00paTHOM TpyOax B 3aKPHITHIX CHCTEMaX OTOILJICHHUSI.

IpuMeyaHue: HAKKUIb WM OCAMIOK, a TAKXKE CIICIBI PKABUMHBI TOJDKHBI OBITH YIAJCHBI C HCIOJIH30BAHUEM MOIOIINX CPEICTB
Y HEHJIOHOBOM IIETKH.

TemnocueT4ynk 10JKEH KCIUTYyaTUPOBATHCS MPU IIOJHOM 3all0JIHEHUH TpoTouHOM yactu OI1P.

Ilepen kaxaod oO4yepeaHOM U BHEOUEPEIHOW NOBEPKOM, TEIIOCUETUUK JOJDKEH NPOUTH
periaaMeHTHOe 00CITyKMBaHUE, BKIIIOYas CIIEIYIOIINE 00s13aTeNIbHbIE Ollepalliy TOJATOTOBKU K ITOBEPKE:

1) Owuuctka BHEHIHUX MOBEepXHOCTeW Db OT mbUIM M Jp. 3arpsA3HCHUI TPOU3BOAUTCS BIAKHON
BETOUIBIO.

2) IIpomsbiBka mpoTouHoi yactu DIIP oT p)kaBYMHBI U HAKUIIH.

3) IlpoBepka COMPOTUBIICHUS M3OJSILIUK AIIEKTPOAOB U Karymku OIIP oTHOocuTenbHO Kopiyca
OIIP.

4) TlpoBepka uTHEBOW Oarapeu TaiiMepa. Ecim m3mepeHHoe HampspbkeHue Mmenee 3V, To e
Tpedyercs 3ameHuTh (Moaens CR-2032).

5) Ecuu tpebyercs, To 3aMeHUTH npeaoxpanuteib. (1A BIT1-2 s octanbHbIX cepuil).

6) JuarHoctuka paboTel Db M TpOBeleHHWE MOICPHU3ALUH MPOrPAMMHOIO OOECHEYCHUSI BCEX
IIPOLIECCOPOB IEKTPOHHOIO OJIOKa (€CIM M3rOTOBUTENb IPEACTaBUT CEPBUCHOM OpraHU3alUM
ouepeHOe U3MEHEHHE ITPOrPaMMHOT0 00eCIICUEHUs).

[Tocne mnpoBeaeHUs OYEPEAHOTO PErJaMEHTHOro OOCIY)KHBAaHUS TEIIOCUETUYHUK IOJJIEKUT

KaIOpOBKE Ha MOBEPOYHOM CTEHJIE C IOMOIIBIO CIELHUATBHOTO IPOrPaMMHOI0 00ECIIEYEHUS M COTIACHO
UH-CTPYKIUH 110 KATHOPOBKE 3aBO/1a-U3TOTOBUTEIIS.

PernamentHoe o0cay:xxkuBanue u kaaunoposky Ib u JIIP TemnocyeTynkoB MOryT NpPOBOAUTH

TOJIBKO CHENHMAJIHMCTHI, Npomeamue o0yyeHne U MMeoIHe JHIECH3HIO 3aB0/1a - U3TOTOBUTE/IS Ha
NpaBo NPOBeJeHUS TAKUX PadoT.
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6 IOBEPKA

[ToBepky TEMJIOCUETYMKOB MPOU3BOAUT  NPEANPUSITHE-U3TOTOBUTENb TPH  BBIIYCKE U3
MIPOM3BOJICTBA WJIK TIOCTIE PEMOHTA.

[lepuonnueckass MoBepKa  TEIJIOCUETYMKOB U PETUCTPATOPOB  pacxoja  MPOU3BOJUTCA
NpEANPUITUEM-U3TOTOBUTENIEM WM MPEINPUATAEM, UMEIOIIUM JIMLIEH3UIO Ha JJAaHHBIN BUJ 1€SITEIIbHOCTH
oauH pa3 B 4 roza.

[ToBepka TEIJIOCYETUYMKOB OCYIIECTBISETCS B COOTBETCTBHM C MeETOAMKON moBepku 4218-003-
89503403 MII Ha mOBEpOYHOH YCTAaHOBKE, 00ECIICUMBAIOIICH PEXKUM «CTAPT-CTOM» IO YIPABICHHEM
CHEUHAITBHOTO NporpaMmmHoro obecrnedenuss RsMon. [{ns npuobperenust 110 HeoOXoauMMO OTHPaBUTH
3asBKy Ha E-mail energo@vtkgroup.ru.

Ha noBepky HEOOX0MMO MIPEIOCTABIIATD:
— Ob Temnocuérunka «MAT'MUKA» wim peructparopoB pacxoa;
— OIIP;

[1acIOPT TEIUIOCYETYUKA;

[acIOpPT Ha JIONOJHUTENbHBIM OJIOK perucrpanuu pacxojaa (€ciau JaHHBIA OJIOK BKIHOYAJICS B
KOMIUIEKT MOCTaBKH);

— MacCIopT U CBUACTCIILCTBO nocnenHeﬁ ITOBCPKH TC.

Hpnmeqaﬂne: TC, I[I[, BOJOCUCTYHUKU U PACXOAOMEPHI MOBEPAIOTCA HE3ABUCUMO OT APYIUX COCTABHBIX JacTel TeIIocyYeT-
YHKa.

3anpemaercs OCylIecTB/IATH MOBEPKY WJIH JII000e Jpyroe ompejaejeHre MeTPOJOrHYeCKHX
XapPAKTEPUCTHK TEIUIOCYeTYHKOB MO METOJAMKAM, He COIVIACOBAHHBIM C HM3rOTOBHTEJIeM, B TOM
YHCJe OCHOBAHHBIM Ha MOKA3aHUSX HHANKATOPA TeIUIOCYeTYMKA MM Ha HHPOpMaluHM B
pacneyaTrke 4acoBbIX, CYTOYHBIX M MeCSYHbIX apXHBOB MAacC W TeMIepaTyp, perucTpHpyeMbIX
TeNJIO CYeTYMKOM Ha y3J1ax y4dera.

[ToBepouHbIl CTEHJ HOKEH 00ecHeunTh HECTaOMIIBHOCTh IOTOKa BOjAbI He Oonee 2% mpu
ckopoctu notoka ot 0,01 m/cex no 10 m/cex. Bpemsi kamuOpOBKM M MOBEPKU TEIIOCYETYUKA JIOJKHO
OBITH HE MEHEE 3 MUHYT B KaXKJOW MOBEPOYHOMN WM KaTMOPOBOUYHOM TOYKE MPHU CKOPOCTH 1moToka oT 0,1
1o 10 m/cex u He MeHee 5 MUHYT B KaX/10l MOBEPOYHON WIJIM KaJUOPOBOYHOW TOYKE IPU CKOPOCTH IO
toka ot 0,01 mo 0,1 m/cek.

Ilepen ouepenHON WM BHEOYEPENHON NOBEPKON TEIUIOCUETYMK JOJDKEH NPOUTH pErIaMEHTHbIE
paboThI B COOTBETCTBUU C PA3/I€IOM 5 HACTOSIIET0 PYKOBOJICTBA 110 SKCILTyaTalllH.
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7 IPABUJIA XPAHEHUSA U TPAHCITOPTUPOBAHUA

TemocueTynky ciaeAyeT XpaHUTh Ha CTEJJIa)Kax B CYXOM OTAINIMBa€MOM U BEHTHIIMPYEMOM
MOMENICHUU TpU Temrmeparype oT 1ioc 5 ao mioc 40°C, orHocuTenbHOM BiaxkHocTu 10 80 % mpu
temneparype mioc 25°C.

B mnomemnenun U1 XpaHCHUSA HCE HOJIZKHO OBITE HpHMCCCfI AIrpC€CCUBHLIX TIa30B U IIApOB,
BBI3BIBAIOIINX KOPPO3HUIO MATCPUAJIOB TCIJIOCYCTYHKA.

TpaHcOpTHPOBaHKE TEIUIOCUETUYNKOB IPOM3BOIUTCS JIFOOBIM BUIOM TPAHCIIOPTA (aBUAITMOHHBIM —
B OTAIlJIMBACMBbIX TI'CPMCTU3HUPOBAHHBIX OTCCKAX CaMOJIeTOB) C 3aH.IPITOﬁ oT aTMOC(bCpHBIX OCaJIKOB IIpU
temriepatype oT Munyc 50 1o wiroc 50°C. Crioco0 ynakoBKH SIIMKOB B TPAHCIIOPTHOE CPEJICTBO JOJKEH
UCKJTFOUaTh WX MEPEMEIICHUE PU TPAHCIIOPTHPOBAHUH.

Bo BpeMs mOrpy304HO-pa3rpy304HBIX pabOT W TPAHCHIOPTHPOBAHUS JOJKHBI COOJIIOIATHCS
TpeOOBaHUS MAHUMYISIIIHOHHBIX 3HAKOB 110 ['OCT 14192-96.

Iloce TpaHCIOPTUPOBAHUSA NPU OTPULATENBHBIX TEMIIEPAaTypax BCKPBITHE TPAHCIIOPTHOM Tapbl
MO’KHO IPOU3BOANUTH TOJIBKO IOCJIE BBIAEPKKU UX B TEUEHUH 24 4acOB B OTAINIMBAEMOM ITOMEIIEHUH.

8 IPOU3BOAUTEJIN

Tennocuerunku-perucrpatopsl «MAI'MKA» BbIIycKaroTCsl Ha OCHOBE €IWHOM TEXHOJOTUHU
CJEIYIOIIMMHU MPOU3BOIUTEISAMU:

Poccuiickas @enepauust, OO0 «IIPUBOP-UMIIOKC» (pa3zpaboTunk
tertocueTynkoB), 115211, r. Mocksa, yin. bopucosckue npyast, A. 10, kopr. 5,
ten./dakc. (499) 400-53-49, (495) 746-49-28, (495) 231-98-93, e-mail: mail@magika.ru

Poccuiickas ®enepauns, OO0 «BTK Ilpom»
610048. r. Kupos, 1-it Kupninunstii nep. 15,
tei. (8332) 25-24-29, daxc (8332) 25-34-40, e-mail: energo@vtkgroup.ru

Poccuiickas @enepanust, OO0 «MATUKA-TIPUBOP+y,

115598, r. Mocksa, yn. 3aropbeBckas, .10 kopr. 4,
ten./dakc (499) 400-53-49, (495) 746-49-28, (495) 231-98-93 e-mail: mail@magika.ru
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IIpuioxkenue A. Kapra 3aka3a Ha Temiocueryuk «MAI'UKA»

(3amosHsAETCS OTAENbHO HAa KaXKIbIA WIIM TPYIITY OJMHAKOBBIX TEIUIOCYETYHKOB)

HaunmeHoBaHMe OpraHu3anum:

®. U. O. 3a110JHMBLIET0 ONIPOCHBIH JIHCT:

Teaedon/daxc:

KoaunuecTBo OAUHAKOBBIX TCIIOCYCTUUKOB:

Mecto yecranosku (UTII, ITII, koTennbHasi, ipyroe)

Ilo pa3aeneHuIo Ha CUCTEMBI CM. PUMEYAHUE HUXKE

Cucrema Nel

Cucrema Ne2

Cucrema Ne3

Cucrtema yuera (1 - sHEprus, 2 - oToIIeHHE, 3 -

! BeHTIALMA, 4 - 'BC, 5 - macca, npyroe)
2 |TenmoBas Harpy3ka | I'kan/a
Homep Tpy6onmpoBoaa: 1 2 3 1 2 3 1 2 3
3 |A3mepaTs pacxon Ha/Het
4  |Pacxox TernoHocHTeNs] (MUHUMAJIBHBIN) Md/q, T/4
5 [Pacxox temonocuTess (HOMUHATBHBIH) Md/‘{, /4
6 [Pacxox TemoHocHTens (MAKCHMATBLHBIN) Md/‘{, /4
7 [Bec ummynbca (uMmynbCcHBIN pacxogoMep) | s/umm
8 |duameTtp TpyOOIpOBOIA MM
9 |Bo3MokeH T «peBepcy» B TPyOOIPOBOAE Ha/Het
10 |A3mepoATh TEMIeEpaTypy Ha/Her
TemmepaTypa TEIIIOHOCHTEIS B
11 [rpy6ompoBone °C
12 |A3mepsThH AaBJeHHsA B TPYOONpPoOBOIE Ha/Het
KoHcTaHTa nasieHus B TpyOonpoBoie
WIIN, €CITH U3MEPSITh, MAaKCUMaJIbHOE aT™
13 |maBnenue B TpyOompoOBOIE
HeobOxoanmocTs kabeneii fraTunkamMu "
CBSI3U MEXY acxoza
TETIOCUETYHKOM U TaTyMKaMu
14 |matymkamu, Ipu TeMITepaTy P M
HEOOXOAMMOCTH YKa3aTh [1aTUMKaMU
TUTHHY naBIeHA M
B cirydae nmpuMeHEHUs! He JJIEKTPOMAarHUTHBIX
15 |maTamkoB pacxona, ykazaTh MapKy yCTpOWCTBa
0e3 sHepruw, 3aKpbiTas, | 6e3 IHepruu, 3aKpeiTas, [0e3 IHEPTUH, 3aKPbITAs,
16 |®opmysna Boramcenus sneprun (MoxuepKHyTH) 3aKpBITAs C TMOJIUTKOM, | 3aKphITast C HOAITUTKON, BaKphITasl C IIOMMUTKOM,
OTKpBITas!, TYITUKOBAsl, | OTKpBITas, TYIIUKOBAs, [OTKPHITasl, TYITUKOBAs,
otkpoeitast E=E1-E2-E3. | otkpriTas E=E1-E2-E3. jotkpeiTas E=E1-E2-E3.
17 [Bo3MOXHOCTH 3ay>keHust TpyOonpoBoaa | Ha/Her
TeMrepaTypa Xo0/HOH BojbI (HOUEPKHYTH U Koncranra s nepmovua QBuma»___ °C «Jleto» _ °C,
18 |ykazars) U J{OnOTHUTENbHBIA TEPMOAATUHK,
win Temneparypa Tpy6omposoma Ne cucTeMbl Ne
19 |M3mepsTh ynu4HYIO TEMIEpaTypy Ha/Her
JlonosiHuTeNbHBbIE (PYHKIUH U TOMOJTHUTEIbHbIE MOAYJIN
1 [Tpebyercs Hammune BCTpPOEHHOTO KOHTPOJIIEpa IPUHTEPA Ha / Her
2 [TpeGyercs momnepxka paboTsl MOaEMa Ha / Her
3 |Ipeobpasopatens untepdeiica RS232-Ethernet Ja / Her
4 |UIxa¢ MoHTaXKHBIH (po3eTKa + 2 aBTOMara) Ha / Her

Ipumeuanue: Kaxxaas cucreMa MOXeT HAKAIJIMBATh U3MEPEHUS pacxoja, TeMIIepaTypsl, AaBiIeHus s oT 1 1o 3 Tpybo-
npoBoyoB. Kaxkias cucrema, ecim TpeGyeTcs, MOKET BBIYHCIUTD OJIHY SHEPTHIO 10 cBoeil hopmyie. Eciu ecth pacuer
SHEPTUU WIN HUPKYJISINS, TO BCE TPYOOIPOBOIBI 3TOM CHCTEMBI JOJDKHBI OBITH CBSA3aHBI (BOJa IEpeTeKaeT, HalpuMep, Mo-
Jaromuii, o0patHsli, moanuTka win otBoa ' BC). Ecnu sHEprun HET ¥ HEeT NUPKYJILIINHN, TO BCE TPYOOIIPOBOIBI CHCTEMBI
MOT'YT OBbITh He3aBUCHMBI. OTUETHI, IPH NEeYaTH apXUBOB (YaCOBBIX, CYTOYHBIX, MECSYHBIX) JUIS KQKIOH CHCTEMBI
BBIBOJISITCSL HA OT/IENIbHBIE JTUCTHL. He pekoMeH1yeTcst COBMEIaTh B O/IHY CHCTEMY TPYOOIPOBO/IBI OT pa3HbIX MOCTABIIHKOB.
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Ipunoxenune b. UcnostHeHus1 (MoeJin) 3JIeKTPOHHBIX 0JI0KOB TENJI0CYETYUKOB.

B.1. Bce mogean b oT/iM4a0TCs 10 CJIeAYIOIIHM NPU3HAKAM:

1) KonuuecTBOM CHCTEM yueTa, O IeP)KUBAEMbIM BBIYHCIUTEILHON YacThio nmprbdopa (0 — 3)

2) KosmvecTBoM pacnasHHbBIX Ha Iwiate Db M KaauOpOBAaHHBIX CICAYIONIMX H3MEPUTEIbHBIX

KaHaJIOB:
DJeKTpOMarHUTHBIC KaHabl u3MepeHus pacxoa (0 — 2)

N3mepenus temneparypsi (0 — 7)
Wzmepenus nasienus (0 — 6)
WmnynbcHbie BX0oabI pacxoaa (0 — 6)

3) Hamwmuuem monyins MAGLAN
4) Hanu4neMm KOHTpOJLIepa MpUHTEpa
5) Hamwmuuem mopro RS-232 u/mmm RS-485

KomuuectBo cucrem ydera moxker ObiTh 0, 1, 2 mimu 3. Bce cuctembl HE3aBUCHMBI M MMEIOT
OJIMHAKOBBIC BO3MOXKHOCTH:

1) Jlrwo6oe nasHauenue: Pacxon, Temneparypa, Otorenue, 'BC, Bentussinus, 1 kanai, 2 KaHaina,

2)

3)

4)

5)

6)

7)

3 kaHana, oTKpbITas hopMyna, 3akpeitas GopMmyna u T.1I.

Mosketr conaepxkaThb B JH000M KoMOWMHAnmuMu OT 1 10 3 KaHAJIOB KaXJOro THIIA: PACXO,
TEeMIepaTypa, AaBleHUE.

Ecim B cucreMe ecte N KaHAJIOB PACX0[a, TO TAKOE K€ KOJIMYECTBO KAaHAJIOB TEMIIEPATYpPHI U
JIaBJICHUS CBsI3aHbl C HUMU. JIMIIHME KaHasbl TeMIiepaTypsl U aaBiaeHus (3 — N) MOryT u3mMepsTh
YTO yroJIHO, HAallpUMep, YIMUHYIO TEMIIEpATypy U JaBJIEHUE Ha BbIX0OJI€ QUIIbTPA.

Ecnu cucrema HE BRIUMCIISICT SHEPTHUI0, TO BCC U3MCPHUTCIILHBIC KaHAaJIbL (pacxozI, TEMIICpaTrypa,
,I[aBJ'IeHI/IH) HE3aBUCUMBI OpYyr' OT Apyra. Haxkonnenue Bcex mapaMCeTpoOB B HHTCIrpaTropax U B
apXuBax IIPOU3BOAUTCA BCCraa, I1OKa Ha 9b IogacTCsa IMMTaHUC.

Ecnu Tpebyercs pacueT sHEPTruu, TO «CUCTEMay 3TO TPYIIA CBSI3aHHBIX MEXy coboit ot 1 10 3
BOOIIPOBOAOB (Tpy0). "CBs3aHHBIX" O3HAYaeT, YTO BOJA B KAKOM-TO HOPSJKE IEpEeTEeKaeT
Mexny HuMu. Hanpumep, nomaya ¢ oOpaTkoil uiau KOHTYyp oToruieHus ¢ orBogoM I'BC, win
OTOIUIEHHE C MOAMUTKONW U3 00paTHOro BoAOIpoBoAa. Eciau BogonpoBoabl HE CBA3aHbI IO BOJE,
TO OHU HE MOTYT BXOJUTh B OJJHY CUCTEMY C pacueToM sHepruu. Hampumep, otaenbHbIN BBOA
I'BC He MOXeT BXOAUTH B CUCTEMY C OTOIUIEHHWEM. Eciau oauH U3 MU3MEpUTEIbHBIX KaHAJIOB
HEUCIPABEH WUJIM €ro 3Hau€HHE BHE JIOMYCKa, TO, IIOKa MPOJI0JIKAETCS 3TO COOBITHE, HAKOIUIEHNE
00BEMOB, MacC U SHEPTUU OCTAHABJIMBAETCS (3HAUEHUS MHTErPaTOpOB U apXHBa 3a TEKYIIH yac
HE U3MEHSIETCS).

Bce cucrembl mo J'IIO6OMy QJICKTPOMArHUTHOMY KaHAJIy pacxola OTpa6aTBIBaI-OT ((CYXOﬁ
KOHTAaKT» (OTCYTCTBI/IC KOHTaKTa € )KI/I)IKOCTBIO)

B mo060ii cucreme, eciiu 3T0 pa3penieHo €€ HaCTPOMKOM, MOXKET 0TpadaThIBaThCsl PEBEPCUBHBIM
MOTOK TEIUIOHOCUTEIIS 110 JII0OOMY KaHally pacxoJa.

b.2. bazoBble ucnoanenus (Moaean) b

Bce momenn OB TemmocyetunkoB u pacxomomepoB «MAI'MKA» BbIMycKarOTCS Ha OCHOBE
HECKOJIbKUX 0a30BBIX BapHaHTOB. Bce BapuaHTHI MMEIOT OJMHAKOBYIO BBIUMCIUTENBHYIO YacTh (IpU ee
HaJIMYMM), HO OTJINYAKOTCS MAaKCHUMAaJbHBIM KOJMYECTBOM KAaHAJIOB Ka)XJOr0 THIA B HM3MEPUTEIIBHOMN
yacTu. Tak ke Db Moryr pasnudyarbcs Kopnycamu M UHAMKanued. OJHAKO IO METPOJIOTMYECKUM
XapaKTepUCTHKaM M (YHKIIMOHUPOBAHUIO KaKJ0T0 U3 Moayseil Ob Bce BapraHThI HIEHTUYHBI.

B HacTosmuii MOMEHT BBITYCKAIOTCS CIIEAYIONIHE 0a30BbIe MOIEIH JIEKTPOHHBIX OJIOKOB (yKa3aHa
UX MaKCUMaJibHast KOH(UTyparus):

54



xR2443, xR2423, x0766, P2000, PC2220, rne nepBast OykBa “X”’ — MOKa3bIBAET, YTO HA OCHOBE
3TOM 0a30BOI MO MOXKET OBITH COOpaH MPUOOP ¢ JIIOOBIM KOJIMYECTBOM CUCTEM yUeTa.

Hanwnuue Takoro konmuecTBa MOJENEH MO3BOJISET, MyTeM MX KOMOWHAIMA, CTPOUTH y3el ydera
ONTUMAJHLHBIM 00pa30M, KaK C TOUYKH 3PEHUS yI00CTBA, TAaK U CTOUMOCTH.

[TpuGoper Ha ocHOBe XR2423, xR2443 yn00HO IpUMEHATH, €CIM XOTSA OBl J1Ba TpyOONpoBOIa
pacIoIokKeHbI OJIU3KO K 3TOMYy Ob.

Ecnu TpyOGonpoBobl pacmonokeHsl 1ajieko OT OCHOBHOIO Db, KOTOpPbI Hanmpumep, pacrooKeH
B IPYrOM MOMEIICHUH, TO B KAUECTBE OCHOBHOTO Db MOXXHO MPUMEHUTH TEIIOCUETYHK JIH000H 06a30BoM
moaemu ¢ wmoaynem MAGLAN, a ynmanennele wusmepenuss (1o 300 MeTpoB) MPOM3BOAUTH
JOTIOJIHUTENbHBIMU MoayisiMu PC2220.

Ecimu tpebyercss mpuMeHUTH OOJbIOE KOJIMYECTBO (Oonee 3) CTOPOHHUX PacXOIOMEpPOB C
MMIYJIbCHBIM BBIXOJIOM, TO yJ00HEe IPUMEHHUTH TpUOOp Ha ocHOBE 6a30Boil Monenu X0766.

B.3. BzaumozameHnsseMoCTh Moaesaei

Mopnens OB, y KOTOpPOTrO KOJIMYECTBO CHCTEM M aKTHBHBIX KaHAJIOB KaXKJIOTO THIMA OOJBIIE WIH
PaBHO KOJIMYECTBY CHCTEM U TaKHX K€ KaHAJIOB JIPYroil MOJIENH, MOXKET €€ MOJIHOCThIO 3aMeHUTh. Eciun
KaKUX-TO KaHAJIOB HEAOCTAaTOYHO, TO HEJOCTAOIIMe KaHalbl MOTYT OBITh HaOpaHbl 3a CUeT
TonoHUTEIbHBIX 0110k0B PM1000, PC1220, P2000 nau PC2220.

Hanpumep, mogens E2423 mosket 3aMeHuTh Mozienib A2220, Tak KaKk UMEET TaKoe )K€ KOJIUYECTBO
ANIEKTPOMArHUTHBIX KaHAJIOB, a KOJMYECTBO CHUCTEM M TEeMIIEpaTypHBIX KaHAIOB Oojblie. A MOJeNb
TO766N He MoxeT cama 3aMeHUTh Mojielb A2220, Tak Kak HET 2 3JEKTPOMArHUTHBIX KaHaioB. OTHAaKO
ecau k Db TO766N no6asuts 010Kk PM2000 mim PC2220, To Takas KOMOMHAIUS OJHOCTBIO CMOKET
3aMeHUTb Mozenb A2220.

Ob wmomenm A2220 wmoxer 3ameHuTh Ojok PC2220, ecnm B HAcTpolKax OTKIIOYUTH
BBIYHCIUTENBHYIO YaCTh, ITYTEM BBIKIIFOUECHUS BCEX CUCTEM YYeTa.
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Tabmuma b.1. @OyHKIMOHANBHBIE BO3MOXHOCTH Y OCOOCHHOCTH WCHIONHEHHMN  (Mozeneit)
terocuérunkoB « MAT'KA».
KonuuectBo Konnuectso xananos
[lepBas OykBa Ha3BaHUS MOJENU TEIl- MOJKJIF0YAEMBbIX JJIEK- KonmuectBo Konmnuecto U1 BOZOCYETYUKOB MITH
JOCUETYHKA, TPOMarHUTHBIX IPeo0o- KaHaJIOB U3- KaHaJIOB M3- pacxooMepoB C UM-
s o .
KOJIMYECTBO CHCTEM Yy4eTa ! pasoBareneif 00bEMHOTO | MepeHus TeM- | MEpeHHs JaB- MyJbCHBIM BBIXO/IOM.
L “4
(TumoBoe HpI/IMeHeHI/Ie\ ) pacxona neparypbl nenns (moxmutka, 'BC, oTon-
JICHUE)
| CHCT:;;: yera BcTpoeHHBIX KaHATIOB:
(pacxostomep | H;/H 2 aHana 1 B mozmenu A1220, 2 B MOZENIAX
p A or (?HJ'ICHI/IG ’ 2 B OCTQJIBHBIX Al1220 u 0 B mogensx A1220 u
’ + 1 xanan yepe3 610k A2220, 2,3 A2220,
OTOIUICHHEHIOMUTKA,
P12000 3 B ocTaib- 3 B OCTaNbHBIX
I'BC TynukoBoe WM HUPKYIALH, +1 xaman uepes 610K HBIX
OTKPBITasl CUCTEMA + OTBOJ PC2220
tymukoBoil ['BC)
«E»3) 2 BCTPOEHHBIX KaHAJIOB
Jlo 2-yX cricTem yuera u3MepeHus pacxoja +3 4 2,4
(oTomTeHHe zaK uIB g TVIHKOBAS KaHaya gepe3 OJI0KI +2 kaHana +2 kaHana
o 1?1( 5 My P12000 4yepe3 OI0KU yepe3 OJI0Ku 3
LMPKY AL, +2 KaHana yepes 610K PC2220 PC2220
OTOILICHHUE 3aKp. U BECHTIIISIIHSA, PC2220
OTOIUICHUE Ha 2 0TBOJA)
Jlo gTe);]gII:;:;T leTa 2 BCTPOCHHBIX KAHAIIOB 4 2,4
2 BCTPOCHHBIX DJICKT] o};/rqamnmmx HBMEPCHIA pacxona * %0 6 xana- + Ao 6 xaHa-
P P + 10 3 KaHaIOB yepe3 JIOB yepe3 JIOB uepe3
Karasa H3MCPCHIA pacxona 6noxu PHU2000 O0KH 0J10KH 3
+ +
foronnerme + 'BC + XBC, + 110 6 KaHaJIOB Yepes PC2220 PC2220
otorutenue + BeHTuisius + ['BC, 6ok PC2220
OTOIUICHUE Ha 3 0TBOJA)
«T» Bapuanr 2 0 BCTpOEHHBIX KaHAJIOB 7 6
Jlo 3-ex cuctem yuera Jlo 6 xaHanoB yepes + 1o 6 xaHa- + 1o 6 xaHa- 6
HeT BcTpO€HHBIX 3J1.Mard. KaHaJOB, 6moku PHU2000 JIOB yepes JIOB 4yepe3
HO OOJIbIIIC BCTPOCHHBIX KaHAJIOB TeM- | WM 0 9 KaHaJIoB uepes O0KH 0J10KH
P P
neparyp 1 JAaBICHUN PC2220 PC2220 PC2220
{oromnenune + I'BC + XBC,
otorurenue + Bentuisiusa + 'BC,
OTOIUICHUE Ha 3 0TBOJIA)
«PHW» - perucrparop pacxoza
(pacmmpeHne KOINIECTBa KaHAIOB 1B moznem PU1000 0 0 0
2 B monenu P12000
OCHOBHOTO 0JIOKA) 8
©
«PC» perucrparop pacxona
1 8 mogenmu PC1220
(paciupeHue KoJMn4ecTBa KaHajaoB 2 B Moz PC2220 2 2 0
OCHOBHOTO 0JIOKa)

) «Cucrema ydeta:
-- Ecin Tpebyetcs pacyer sHepruu, To 3TO rpyIIa CBI3aHHBIX MeXAy co00ii ot 1 10 3 BogonpoBonoB (Tpy0). "CBs3aHHBIX" 03HAUAET,
YTO BOJa B KAKOM-TO MOPsKE MepeTeKaeT Mex 1y HuMu. Hanpumep, nogada ¢ o0paTkoit mitd KOHTYp oToruieHus ¢ otBogoM I BC, wiu
OTOII-JIEHHE C TIOAMHUTKOM 13 00paTHOTO BOAOIPOBOAa. Eciii BOJOIpoBOAKEI HE CBS3aHBI IO BOJE, TO OHU HE MOTYT BXOJHUTH B OJHY
cucremy ¢ sHeprueil. Hampumep, otnensHeiii BBoJ ['BC He MOKET BXOJHUTH B CHCTEMY C OTOITICHHEM.
-- Eciin B cucteme pacuera sHeprum HeT, TO TO OT 1 10 3 BOJOIPOBOAOB, KOTOPBIE MOTYT OBITh, KaK CBS3aHHBIE, TaK M IOJHOCTHIO
pasJieNeHHbIE.
KIOMY KaHaITy PacXofa B CHCTEME COOTBETCTBYET CBOII KaHAJI TEMIIEPaTypHI U TaBICHUSL.
TunoBsle MpUMEHEHHs IaHbI TOJIBKO Kak mpuMep. Bee crucTemsl yuera B mprOOpax OAWHAKOBO YHUBEPCAIBHBI, MOTYT OBITh HACTPOEHBI
KaK yTOJIHO, TTTaBHOE YTOOBI MX IPUMEHEHNE 1 HACTPOIKa He IIPOTUBOPEUNIIN MMOHATHIO «CHCTEMA YdeTay B IPUMEYaHNH 1.
B npubopax «E» u «T» npuMeHsTh Bce cUCTeMBI He 00s13aTenbHO. [IprnOopbl MOXXHO MpHoOpeTaTh BMECTO MOJIETH «A» “Ha BBIPOCT”,
TO €CTh MOCTETIEHHOE ITOIKIII0UYeHHE K TPHOOpy pasHbIX TpyO. Hanpumep, cHawana caenaTs IpHOOPHBIA ydeT Ha oTomeHnn. Yepes
HeKoTo-poe Bpemst ipuodpectu PU2000 nm PC2220 (cMm. mpumeuanue 5) u moakiarouuts [BC.

Ecnu patduk OaBieHHs He MOJIKIIOYEH, TO HCIOJB3YeTCsl KOHCTaHTa. Mo)keT ObITh, CBOE 3HA4YE€HHE KOHCTAHTHI IUI KaXXJOTr0o
KaHana pacxona. [Inmara xR2423 umeer 2 kanana n3mepenus fasienus. [Inara xR2443 umeer 4 kaHaia u3MepeHus 1aBJICHUS.

PC2220 moxeT HCIIONB30BaThCS, €CIM MOJAENh OCHOBHOrO Onoka mMeerT B HasBaHum OykBy N. Kamamst PC2220 moryt, kax
JIOTIONIHATH BCTPOCHHBIE KaHAIbl OCHOBHOT'O 0JIOKA, TaK M UCIIOJIb30BATHCSI BMECTO HEKOTOPBIX BCTPOECHHBIX.
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IIpunoxenune B. 'abapuTHbIe M NPpHCOEIMHUTEIbHBIEC Pa3MepPbl JJIEKTPOHHbBIX
0JI0KOB

I'aGapuTHbIE U MPUCOEIUHUTEIBHbIE Pa3MePbl 3JIeKTPOHHBIX 0JIOKOB TEMJIOCYETYHMKOB CepHii
«A», «<b», «<kE» 1 «T»
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Pucynok B.1



I'abapuTHbIe M npucoenuHUTEIbHbIEe pa3Mepbl Jb ucnonnenus «MAT'UKA-PU 1000/2000»
u «MAT'HKA-PC 1110/2220»
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IIpunoxenue I'. YcraHoBKa 3J1eKTPOMarHUTHBIX Npeodpa3oBaTesieil 00beMHOI0
pacxoaa ;KMAKOCTH

PexoMeHyeMble BApPMAHTBI YCTAHOBKH 3JIEKTPOMATHUTHBIX ITpeodpa3oBarTesieii 00beMHOI0 pac-
X0/1a )KMJIKOCTH Ha TPyOompoBoae

5Dy 3Dy '—z—‘
[ 1
n =
PucyHok .1 |: 1
3Dy | l
5DY
PucyHok I".2 ;

PucyHok .3

BapuaHT ycTaHOBKM 3/1eKTPOMArHUTHBIX Npeodpa3oBaTeieil 00bEeMHOI0 Pacxoa KMJIKOCTH NPH
HAJMYMHU BO3]yXa B TPyOOnpoBoae

BbINyCK BOo3ayXa B aTMocdepy

50y 30y
—1
=>
PucyHok .4

BapuaHT ycTaHOBKM 3J1eKTPOMATHUTHBIX MPeodpa3oBaTtesieil 00beMHOI0 pacxoia *KUJAKOCTH Ha

TpyOonposoae ¢ Iy 6oiabmmm, yem Jly 2J1eKTpOMarHuTHOro npeodpasoBarelisi 00bEMHOI0 Pacxoaa

JKHIKOCTH

T e e T
B e

5 Dy 3Dy 30°

PucyHok I'.5
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HenonycTumblie BApMaHThI YCTAHOBKH 3JIEKTPOMATHUTHBIX NpeoOpa3oBaTesieil 00beMHOI0

pac-xo/1a :KIUJAKOCTH Ha TPyOonpoBoae

:I PucyHok .7

]

EGHXIILE» I|><|

PucyHok .6

HpnMeanne. Ecau B TPY6OHpOBOZ[C MOTr'yT OBITE PCBEPCHBIC ITOTOKU, TO IPAMBIC YUACTKU U N0, U
IMMOCJIC NaTYHUKOB pacxoJa JOJI’KHbBI OBITh HE MEHbIIIC Sﬂy

—’

[9
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IIpunoxenue /I. ['abapuTHbIe U NPUCOEINHUTENbHBIE Pa3MepPhl JJIEKTPOMATHUTHBIX

npeodpa3oBaTesieii 00beMHOT0 Pacxoaa ;KHIKOCTH

>
N
S
S s
>
g
S
| 11 omb
Tabnnua 4.1
Dy, mm 15 | 20 25 32 40 50 65 80 100 | 150 | 200 300 400
D, mm 95 (105 | 115 | 135 | 145 | 160 | 180 | 195 | 230 | 300 | 360 485 610
D1, mm 65 | 75 85 | 100 | 110 | 125 | 145 | 160 | 190 | 250 | 310 430 550
d, mm 14 14 14 18 18 18 18 18 22 26 26 30 33
n 4 4 4 4 4 4 8 8 8 8 12 16 16
Usmepaeman KugKoctb - HearpeccusHas
L, mm 140 | 155 | 160 | 190 | 200 | 202 | 210 | 238 | 252 | 328 | 358 438 524
[0nycK -1,5(-1,5| -1,5 | -1,5 -2 -2 -2 -3 -3 -3 -3,5 -4 -4
N3mepaemasn XKngKoctb - ArpeccuBHas
L, mm 137 | 150 | 155 | 185 | 194 | 196 | 204 | 232 | 246 | 320 | 350 428 514
[0nycK -1,5(-1,5| -1,5 | -1,5 -2 -2 -2 -3 -3 -3 -3,5 -4 -4
C pasbemom
H:ln;n,:x, 95 | 105 | 115 | 135 | 145 | 160 | 180 | 195 | 230 | 300 | 360 485 610
Macca,
kr, He Gonee 66 | 76 | 76 | 96 | 106 | 116 | 12,6 | 16,6 | 23,6 | 49,6 | 69,6 | 124,6 |164,6
C KnemmHoOM Kopobkou
Hmax, mm | 200 | 205 | 216 | 232 | 240 | 254 268 290 312 | 372 | 436 558 672
Kr"‘::?:;‘ee 7 | 8] 8 | 10 | 11| 12 | 13 | 17 | 24 | 50 | 70 | 125 | 165

FabapuTtHble M NpucoeguHUTENbHbIE pasmepbl, Macca GAaHLEBbIX
nepBUYHbIX Npeobpasosartenei (P) c pasbemom Mnm KNeMMHo KopobKoii
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H1

BHUMAHME: TpaHcnopTHble ¢naHubl (MCNoNHeHUe NepBUYHDbIX Npeobpasosartenieii AN ArpeccMBHOM }KUAKOCTH)
YAANUTb Nepes MOHTAXKOM U YCTAaHOBUTb 06PaTHO NpU AeMOHTaXKe NepBUYHOro npeobpasoBaTens pacxoaa.

Tabnnuya 4.2
Dy, mm 15 25 32%* 40 50
D, mm 51 72 83 93 107
U3mepaemasn xunpgkocTtb - HearpeccusHas
L, mm 77 82 90 102 122
LOnycK -1,5] -1,5 -1,5 -2 -2
U3amepaeman KnaKoctb - ArpeccuBHasn

L, mm 81 87 96 108 128
LOnycK -1,5] -1,5 -1,5 -2 -2
C pasbemom

64 85 95 105 120

H1,
MM, He Bonee
Macca,
Kr, He 6onee

3 4 5 5 6

C KnemMmHOM Kopobkou

H,
MM, He 6onee
Macca,
Kr, He 6onee

167 | 188 198 208 223

36 | 46 | 56 | 56 6,6

* - Mo oTaenbHoMy 3aKasy

Fa6apuTHble U NpUcoeaUHUTENBbHbIE Pa3Mepbl, Macca NepBUYHbIX Npeobpa3oBaTteneil TMNA KCIHABUY»
(C) c pazbemom Uamn KnemmHo KopobKkoii
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Tabnuua 4.3
C pasbemom C KNneMMHOM KopobKo
+
Dy, | L5, | B, D1, Mm Hp Macca, HK, Macca,
MM | MM | MM MM | He 6onee, MM He 6onee,
Kr Kr
15 130 | 84 G%-B 76 3,6 168 2,0
25 150 | 97 G1%-B 90 4,6 182 2,5

MabapuTHbIe 1 NpucoeauHUTENbHbIE pa3Mepbl, Macca pe3b60BbIX NEPBUYHbIX
npeo6pasoBarenen (Pa — aronmoBas pe3bba) ¢ pa3bLeMOM UK KIEMMHOW KOPOOKOW

1
OO
I x
()]
—1 B - = I
I = § = A
@) i - .
: 1 A 4
A4 F_L_ - q
A
L
L1
Ta6nuua /1.4
D1 D*
Dy, | L145, | L45, H, D, , MM , MM — Macca, He 6onee,
Pe3bba Ha MNP LTyuep KOHMYECKKi
MM MM MM MM MM Kr
nog, cBapky
25 244 208 181 76 Rd 52x1/6"” 31 3
32 260 220 193 82 Rd 58x1/6"” 37 4
50 316 270 213 108 Rd 78x1/6"” 55 6

FaGaputHbie 1 NpUcoeauHUTENbHbIE Ppa3Mepbl, Macca pPe3b0oBbIX
nepBuYHbIX nNpeobpasoBartenen (Pk — kpyrnas pe3bba) ¢ KNeMMHON KOpOOKon
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BHumanue ! B cnyyae sHaunTenbHbIX konebaHuin pacxona uinm HyneBbIX - >
rnokasaHWiA pacxoda Yepes HEKOTOpPOe BPeMsI Mocre BKIoYeHNs nprubopa BMe- BTynka o M6
CTO KOHTYpa 3a3eMSIEHNS UCMOSb30BaTh OTAENbHbIN WTbIPb 3a3eMITeHUS.
Tanb 12X18H9T
(cta 8HIT) Z
1. [ins obecneveHns HaOEXHOO KOHTaKTa MeXay NepBMyHbLIM Npeobpasosa- Csapka %l ] :l]
TernemM U OTBETHbIM  briaHUemM MpUBapuUTb Ha KaxdbM donaHew, BTynky w3 )

HepXKaBetoLLen cTanu, Hanpumepl2X18HIT (cM. pucyHOK CrpaBa OT 3TOro
Texcra). ) draHeL, OTBETHbIN
2. Mepen, ycTaHOBKOM NNAaCTUH 3a3eMIEHNS1 O4MCTUTB TOPLbI BTYIIOK OT MPsiav U

Kpacku.

MoHTax ¢hnaHueBOro nepBMYHOro
npeobpa3oBatensa Ha Tpyb6onpoBoa MnactnHa 3asemMneHuns

MoHTax nepBMYHOro npeo6pasoBarens
TUNa «C3HABUY» Ha TpybonpoBoAa | lNepembiuka 3a3emMnenuns

MoHTax pe3b60BOro nepBUYHOro Cai
npeobpa3oBaTensa Ha Tpyb6onpoBoa aunka C ynioTHeHnem
I_L-_I LWTyuep pe3bboBoii
MydTa npamas
= 4 B — =
___:_________:____ __E>_______.:_ ./_ / H .\__

Tpy6onposog

MoHTax nepBUYHbIX Npeobpa3oBarenei Ha Tpy6onposop,
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I'aGapuTHbIe 1 NpHCOEANHNTENbHbIE Pa3Mepbl MPOCTABKHU JJIs MOHTAKa BMECTO
3JIeKTPOMATHUTHBIX NIpeodpa3oBaTteseil 00beMHOI0 pacxoaa KUAKOCTH

f b

note.od

A

Ta6muma /1.5

Dy, mm | 10 | 15 | 20 | 25 | 32 | 40 50 65 80 100 | 150 | 200 | 300 | 400

D, mm 90 | 95 | 105 | 115| 135 | 145 | 160 180 195 | 230 | 300 | 360 | 485 | 610

D1,mm | 60 | 65 | 75 | 8 | 100 | 110 | 125 145 160 | 190 | 250 | 310 | 430 | 550

d, mm 14 | 14 | 14 | 14 | 18 | 18 18 18 18 22 26 | 26 30 33

n 4 4 4 4 4 4 4 4 8 8 8 12 16 16
b, mm 12 | 14 | 16 | 16 | 18 | 19 21 21 23 25 27 | 29 31 40
f, mm 1 2 2 2 2 3 3 3 3 3 3 3 3 3

Ona dnaHuesbix coegnuHeHnn, U3mepaemasn XNAKOCTb — HearpeccuBHas

Lmm | 140 ] 140 [ 155] 160 ] 190 | 200 | 202 | 210 | 238 | 252 | 328 | 358 | 438 | 524

[na dnaHueBbIx coeguHeHuni, Mi3smepsaemasn }KnaKocTb — ArpeccusHas

Lmm |137]137[150] 155] 185|194 | 196 | 204 | 232 | 246 | 320 | 350 | 428 [ 514

Ona coegnHeHnt Tuna «CaHaBuu», Mamepaeman XnAKOCTb — HearpeccmBHas

Lmm | - [ 78] - [ 8391|103 123 - | - [ - | -] -] -1]-

Ona coeguHeHnit Tuna «CaHasuu», Mamepseman XKuAKOCTb — ArpeccmBHas

Lmm | - [ 8] - |8 |97 109] 129 - [ - [ -] -1]-1]-1]-




IIpunoxenne E. YcranoBka TepmonpeodpasoBarelieii CONPOTHUBJICHUSA
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Ipuioxkenue K. LlokoneBka pa3beMOB U KJIeMM

Ot anekTpoga «+»

———= OKpaHbl CUTHamnbHbIX IMHUA ANEKTPOOOB
—— = Ha obMOTKy BO3OYXAeHUs «+»
—= OT anekTpoaa «-»

——= Ha 06MOoTKy BO36y>XaeHUs «-»

KoHTakT, coeguHeHHbIV ¢ Tpy6onpoBoaoM

——
nepBMYHOro NpeobpasoBaTens, — «kKOpryc»

®

O6uwasn cxema nepBUYHOro NpeobpasoBaTtens pacxoaa

Tun 1
o oo
123 45

Has3HayeHne KOHTaKTOB ANsl KNeMMHbIX Kopobok Tnnos 1, 2, 3

Ne KoHT. HasHaueHwne
L Ot anekTpoaa «+» Mpumeyanune — B kneMMHbIX kopobkax TUMoB
2 Ot snexTpoaa «-» 1, 2, 3 aKpaHbl 3MEKTPOAOB COEANHEHBI C
3 Kopnyc KOPMYyCOM NepBUYHOro NpeobpasoBaTens
4 Ha 06MOTKy BO3OYXAEHMS «+»
5 Ha obmoTky BO30YyXaAEHUS «-»
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Tun 4

HasHauyeHne KOHTaKTOB AN KNEMMHbIX KOpobok Tuna 4

N2 KOHT. HasnayeHne

1 OT anekTpoaa «+»
OT anekTpoga «-»
Kopnyc
Ha obmoTKy BO30YXAEHUSA «+»
Ha obmoTKy BO3OYXOEHUS «-»
OKpaHbl 3MeKTPoaoB

6/6%)

Qo
g w s

OO WIN

Tun 5 HasHauyeHne KOHTaKTOB A1 KNeMMHbIX KOpobok Tuna 5

Ne KOHT. HasHavenue

=== E1E = 1 OT anekTpoga «+»
Ot anekTpoga «-»
OKpaHbl aNeKkTpoaoB
Ha obmoTky BO3OYXaAEHUS «+»
Ha obmoTKy BO3OYXAEHNS «-»
Kopnyc

123 456

ol bh|lw|N

Tun 6 HasHayeHne KOHTaKTOB A1 KNeMMHbIX KOPOoGoK Tuna 6

Ne KOHT. HasHauveHuve
T TTT 1 OT anekTpoga «+»
OKpaHbl 3aneKkTpoaoB
Ot anekTpoga «-»
Ha obmoTky BO3OYXaAEHUSA «+»
Kopnyc
Ha obmoTKy BO3BYXaOAEHUS «-»

123 456

OO IWIN

Tunbl KNEMMHBIX KOPOBOK NepBUYHbIX NpecbpasoBaTtenei

Ha3nauenue 3a:xkumoB Ib cepuii «A», «b», «E» , «T» €0 BCTPOCHHBIMH 3JICKTPOMATHUTHBIMHU
KaHaJIaMU M3MepeHUs pacxoaa npuseaeHsl B Tadanune 7K.1

Ta6nuua XK.1
O0o3HaveHHe «Anpec» (Ha3HAYEHHE
Ha3navyeHue BUHTOBOIO 325KHUMAa
3aKuMa KOHTAKTa»
GND1,GND2 3aKUMBI TS TIOJIKITIOYCHHUS SKPAaHHBIX OIUIETOK Kabe- | KoHTakThl AN TMOAKITIOYECHUS
Jen SKpaHHBIX OTUIETOK Kabeen

RU1- 3akuMBbI U1l TOAKI0YeHUs 3nekTpoaos DIIP, ycra- 3aKUMBI I ITOJKITIOUEHUS
RU1+ HOBJICHHOT'O Ha TOJIAl0IIEeM TPYyOOIpOBO/Ie anexTpoioB DIITP
RU2- 3aKUMBI JUTSI TOAKITIOYeHUS 3ekTpoaoB DIIP, ycra- 3aKUMBI  JUIS  TOAKIIOYSHUS
RU2+ HOBJICHHOT'O Ha 00paTHOM TpyOOIpoBoOJe anexkTponos JIIP
TUl+ 3aKUMBI TS TTOAKITIOYeHHS TIEpBOH mapsl MpoBoaoB K | CoorBerctBeHHo 1 u 3 Ha
TI1+ TC, pacnionoxxeHHOMY Ha ojaroeM Tpyoomnposoge | kiemMMmHO# kononke TC
TU1- 3aKUMBI TS TTOAKITIOYEHHS BTOPOH mapsl mpoBooB K | CooTrBercTBeHHO 2 U 4 Ha
TI1- TC, pacnoyioxXeHHOMY Ha ojaronieM Tpyoonposoje | kieMmHO# Kosonke TC
TU2+ 3aKUMBI [T TOAKITIOYeHNS TIEpBOH mapsl mpoBoaoB K | CoorBerctBeHHo 1 u 3 Ha
TI2+ TC, pacnioo)keHHOMY Ha 00paTHOM TPyOOIIPOBOJIE KIeMMHOU Kooake TC
TU2- 3a)KMMBI [T TOAKITIOYEHHS BTOPOU Mmaps! NpoBoJoB K | CooTrBercTBeHHO 2 M 4 Ha
TI2- TC, pacnoyioxXeHHOMY Ha 00paTHOM TpyOonpoBoie KkJeMMHOM Kosoake TC




O0o3HaueHue

Ha3naueHne BHUHTOBOI0 3a;KMMa

«Anpec» (Ha3HaAYeHHE

3aKHMAa KOHTAKTa»
TU3+ 3a)kKMMBI [T TOAKIIIOYEHH IEpBOM mapkel MpoBoaoB K | CoorBerctBeHHO 1 U 3 Ha
TI3+ TC Ne3 KiIeMMHOH konoake TC
TU3- 3aXKUMBI TSI IOAKITIOYEHUS BTOPOit maphl mpoBoaoB K | CooTBeTCTBEHHO 2 W 4 Ha
TI3- TC Ne3 KiIeMMHO# kontoake TC
TU4+ 3aKUMBI JUTS TTOIKITIOYCHHS TIEPBOH maphl MpoBoioB K | CoorBercTBeHHO 1 U 3 Ha
T4+ TC Ned4 KiIeMMHOH Konoake TC
TU4- 3aXKUMBI TSI IIOAKITIOYEHUS BTOPOi maphl mpoBoaoB kK | CooTBeTCTBEHHO 2 W 4 Ha
TI4- TC Ne4 KieMMHOM Kosoake TC
PI- 3axuM 715 IOJKITF0UEHUs TTpoBoja munyc JIJ1 Ha mo- Kotemma «umryey JUL
JIAIOIIeM TPyOOIIpoBOJIe
P+ 3akuM 7151 TIOIKITFOUeHHS ITpoBoa tiroc [/ Ha ma- Knemma «moc JUL
I0II[EM TPYOONPOBOJIE
Po- 3aKuM IS TOAKITI0UYeHus mpoBoaa Munyc JIJ1 Ha 00- Kiemma «unye» I
paTHOM TPyOOTIpOBOIE
P+ 3akuM 715 TIOIKITIOYeHUS IpoBoja trroc J1 /] Ha 06- Kremva «wooy JUT
paTHOM TPyOOTIpOBOIE
RI1-RI1+ 3a)KUMBI JUTs TOJKITIIOYEHHS KaTyIIKU HHAYKTUBHOCTH | KileMMBI WK 3a5KUMBI HHAYK-
OI1P, ycTaHOBJICHHOTO Ha nojamomeM Tpydonpososae | tuBHocTH DITP
RI2-RI2+ 3aXKUMBI TS OAKTIOYCHIUS KaTyIIKH HHIYKTUBHOCTH | KileMMBI MiIi 3aKMMBI HHIYK-
OIIP, ycraHOBIEHHOTO HAa 0OpaTHOM TPYOOTIPOBOIE tuBHOCTH JIIP
GND JBazaxxuMaJIsmnoaKII0YeHASTPOBOIOB BunrtoBoif 3axkuM Ha  IIyXO
«3A3EMIJIEHUE» 3b temnocuerunka 3a36eMJIEHHOM  HEUTpaiu Temn-
JIOBOTO MYHKTA
VRT1+ 3aKUMBI UTS IO KIFOUECHUS IUTFOCOBOM KIIEMMBI UM- KiteMMBI Ha BBIXOZIE MEXaHU-
VRT2+ ITyJIECHOTO BBIXO/Ia TIEPBOTO, BTOPOTO M TPETHETO J0- | YECKOTO WM  3JIEKTPOHHOTO
VRT3+ nonuutenbubix WIIP wimm OnokoB «MAT'MKA BC. KitemMsI Ha BbIXO1€ 0JI10-
P111000/2000 ka «PHM1000/2000»

VRT- OO0muit 32kKUM 7151 TOJKITFOYCHNST MUHYCOBBIX KileMM | Kimemmbl Ha BeIXOZe MeXaHU-
HMMITYyJTECHOTO BBIXO/Ia TIEPBOTO, BTOPOTO M TPETHETO YECKOTO WM  DJIEKTPOHHOTO
nononuutenbublx UIP winn 6noxkoB «MAT'MKA BC. KitemMbI Ha BbIX0J1€ 0J10-
P111000/2000» ka «P11000/2000»

AB,G 3aKUMBI 71 HOAKIIOYEHHS JOMOIHUTENBHLIX 010K0B | KiteMMBI RS485 OJ10KOB,

MAGLAN «MAT'MKA PC1220/2220» u ap. c RS485 «MAT'UKA PC1220/2220»

AB,G 3aKUMBI IS TTOAKJIIOUCHHUST KOMITbIOTEpa WM cTO- | RS485 mmsa cumteiBanus Tte-

RS485 POHHHUX KOHTpOJIEpoB 1o RS485

KYIIMX NapaMeTpoB M apXHUBOB

Hasnauyenue 3a:xumoB Ob ucnonnenus «<E0404» u «T0766» npuBeneno B Tadaumne 7K.2

Tab6muma XK.2
O0o3Ha- O0o3HayeHne M HA3HAYEHHE Homep
YyeHue 3a- Ha3nauyenne BUHTOBOIO 32:KMMA BHHTOBOI'0 32;KMMAa HA AaTYMKe | cucre-
JKHMa WM U3MepHuTese pacxoaa MBI
3a)XUMBI IS ITOAKIIFOYEHHUS [IEPBOM Hapsl
TUl+ A A p P CootBeTcTBeHHO | 1 3 Ha KIIEMM-
npoBoaoB k TC, pacmoIoxkeHHOMY Ha MO- . 1
TI1+ POBOA P y HoH xkonoake TC
JIAIoIIeM TPyOOIpoBoIe
3aKUMBI 71 ITOIKJIIOUEHUS BTOPOU Maphl
TU1- o a P P COOTBETCTBEHHO 2 U 4 Ha KJIIEMM-
mpoBooB K TC, pacmoa0KeHHOMY Ha 110~ . 1
TI1- POBOZ P y Hoit konoake TC
JIAIoIIeM TPyOOIpoBoIe
3aKMMBI JUIs ITIOAKIFOYEHUS [IEPBON ITaphl
TU2+ a A p P CootBercTBeHHO | 1 3 Ha KIIEMM-
poBooB kK TC, pacroiio)keHHOMY Ha 00- . 1
TI2+ POBOA > P y Hoii komoake TC
paTHOM TpyOOnpoBoje
3a)KUMBI IS [TOJKJIFOYEHUS BTOPOU Haphl
TU2- a a p p Co0TBETCTBEHHO 2 1 4 Ha KIIEMM-
poBooB kK TC, pacroio)keHHOMY Ha 00- . 1
TI2- POBOA P y Hoit konoake TC
paTHOM TpyOOIPOBOJIE
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O003Ha- O0o3HaYeHNe U HA3HAYEHHUE Homep
YyeHHUe 3a- Ha3nayeHue BUHTOBOIO 32:KMMa BHHTOBOIO0 32;KMMa Ha JaTYUKe | cHCTe-
JKHMa WIN U3MEPHUTEIe pacxoaa MBI

TU3+ 3aKUMBI TS TOJKITIOUYEHUS IEPBOM Maphl CootBercTBeHHO | 1 3 Ha KIEeMM-
. 2
TI3+ poBo10B K TC Ne3 Ho# xonoake TC
TU3- 3aXKUMBI IUTSI MOAKITIOUeHUS BTOpoit mapbl | CooTBEeTCTBEHHO 2 M 4 Ha KIIEMM-
N 2
TI3- 1poBoioB K TC Ne3 Hoit kosoake TC
TU4+ 3aKUMBI JIs TOAKTIOUEHHUS IEPBOX Maphl CootBeTcTBeHHO | 1 3 Ha KIIEMM-
. 2
TI4+ poBo10B K TC Ned Hoi xonoake TC
TU4- 3aXKUMBI Ul MOAKITIOUeHUS BTOpoit mapbl | CooTBEeTCTBEHHO 2 M 4 Ha KIIEMM-
N 2
TI4- poBo1oB kK TC Ned Ho# Komoake TC
TU5S+ 3aKUMBI JIs IOAKTIOUCHUS IEPBOM Maphl CootBeTcTBeHHO | 1 3 Ha KIIEMM-
N 3
TI5+ poBoIoB K TC Ne5 Ho¥# Kooake TC
TUS5- 3aKUMBI JUTS TOAKITIOYCHHS BTOpOoH mapbl | COOTBETCTBEHHO 2 U 4 Ha KIIEMM-
. 3
TI5- poBo10B K TC Ne5 Hoi xonoake TC
TUG+ 3aKUMBI TS TIOAKITIOUCHHUS TIEPBOI TTaphl CootBercTBeHHO 1 11 3 Ha KIIeMM-
. 3
T16+ npoBos1oB K TC No6 Hoii konoake TC
TUG- 3a)KUMBI JUIs TOKITI0YeHHs BTopoi mapsl | CooTBETCTBEHHO 2 U 4 Ha KIEeMM-
. 3
TI6- nipoBos1oB K TC Ne6 Hoii konoake TC
TU7+ 3a)KUMBI TSI TTOAKITIOYEHUS TIEPBON Taphl CootBercTBeHHO | 1 3 Ha KIIeMM-
TI7+ poBoioB K TC Ne7 HOI1 konojke TC i
TU7- 3a)KUMBI JUIs TOKITI0YeHHs BTopoi mapsl | CooTBETCTBEHHO 2 U 4 Ha KIEMM-
TI7- 1poBoioB K TC No7 HOI1 konojke TC )
3aKuM ISl TTOAKITIOYEHUS] TPOBOIAa MUHYC
P1- Osoka nuranus J1/1 Ha monatorieM Tpyoo- Knemma «vunyc» BIT 11 1
TIPOBOJIE
3aKuM ISl TTOAKITIOYEHUS! TPOBOIa MUHYC
P1+ o A POBOZ Y Knemma «munyc» ] 1
JIJ1 Ha momaromieM TpyOoIpoBo e
3akuM IJ1s1 TIOKITFOYESHUS TIPOBOJIa MUHYC
P2- 6noka nuranus /] Ha oOpaTHOM TpybO- Knemma «munye» BIT J1J] 1
POBOJIE
3aKuM ISl TIOIKITIOYEHUS TPOBOJIa MUHYC
P2+ - 5 POBOZ y Knemma «munyc» /1 1
JIJ1 Ha oOpaTHOM TPyOOIIPOBO/IE
3akuM IJ1s1 TIOKITFOYESHUS TIPOBOJIa MUHYC
P3- omoxa nuranus J1/1 Ha momatorem Tpyoo- Knemma «vunyc» BIT 11 2
TIPOBOJIE
3akuM 7151 TIOKITFOYESHUS TIPOBOJIa MUHYC
P3+ Il A POBOZL y Knemma «munyc» /1 2
J1J1 Ha nonatorieM TpyOOIpoBoie
3aKuUM ISl TIOIKITIOYEHUS TPOBOJIa MUHYC
P4- omoxa nuranus J1/ Ha oOpatHOM Tpy0OO- Knemma «vunycey» BIT 1] 2
POBOJIE
QXKHUM JUIS TIOJIKITIOYESHUS TIPOBOJIa MUHYC
P4+ 3 A - POBOIL y Knemma «munyc» 11 2
JJ1 Ha oOpaTtHOM TpyOOTIPOBOIE
3aKUM JIs TIOJIKITIOYEHUS! TPOBOJIa MUHYC
P5- Osioka nuranus /11 Ha momarommem Tpyoo- Knemma «munyc» BIT 1 3
POBOJIE
3akuM 17151 IOKITFOYCHUS TIPOBOJIa MUHYC
P5+ o A POBOIL y Knemma «munyce» 1] 3
JIJ1 Ha nonatronieM TpyOOIIpoBoIe
3aKUM JIs TIOJIKITIOYEHUS! TPOBOJIa MUHYC
P6- 6moka nuranus J1/1 Ha oOpatHOM TpyOO- Knemma «vunyce» BIT J1J] 3
pOBOJIE
3aKUM JIs TIOJIKITIOYEHUS TPOBOJIa MUHYC
P6+ A . POBOI y Knemma «munyc» /1 3

JJ1 Ha oOpaTHOM TPyOOIPOBOIE
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O003Ha- O0o3HaYeHNe U HA3HAYEHUE Homep
YyeHHUe 3a- Ha3nayeHue BUHTOBOIO 32:KMMa BHHTOBOIO0 32;KMMa HA JaTYHKe | CHCTe-
JKHMa WJIN U3MEPHUTEIEe pacxoaa MBI

KnemmBbI Ha BBIXOZIe MEXaHHUYE-
VR1+ Knemmbr aiis nogxirouenus BC nnu 6ioka CKoro unu 3nexkTponHoro BC.
VR1- «MATHUKA PH2000» KitemMEBI Ha BBIXOZE OJI0KA 1
«P12000»
VR2+ KniemMmer mrs nogximrouenns BC win 6:10Ka KiieMMEBI Ha BBIXOZIE MEXaHMUE-
cKoro uiu 3aektporHoro BC. 1
KnemMer Ha BBIXO/IE 670K
VR2- «MATTKA P12000» «P12000»
KiiemMBbI Ha BBIXOJIC MEXaHHUYEC-
VR3+ Knemmer st moaxmrouenus BC wm 6i1oka CKOTO WK 35eKTpoHHOTO BC.
VR3- «MATUKA PHU2000» KiemMb1 Ha BbIXO€E OJIOKA 2
«P112000»
KnemmBbI Ha BBIXOZIe MEXaHHUYE-
VR4+ Knemmer st moaxmrouenus BC wm 6i1oka CKOTO K 3NeKTpoHHOTO BC.
VR4- «MATUKA PH2000» Krnemmbl Ha BBIXOZIC OJIOKa 2
«P12000»
KnemmBbI Ha BBIXOZIe MEXaHHUYE-
VR5+ Knemmsr aist nogxrouennss BC ninm 6imoka cKoro mi 3MekTporHoro BC.
VR5- «MATUKA PI12000» KiemMbl Ha BbIxo€e OJIOKA 3
«P12000»
KnemmbI Ha BBIXOZIe MEXaHHUYE-
VR6+ Knemmbl aiis nogxrouenus BC minu 6iioka cKoro iy 3nekTponnoro BC.
VRG6- «MATUKA PHU2000» KitemMEBI Ha BEIXOIE OJIOKaA 3
«PH2000»
BunTOBO# 325kMM Ha TJIyXO 3a-
Ba 32)KUMa IS TTOIKITIOYSHHS TTPOBOIOB N
GND H«g ASEMJTEHME» DB Tennocqu:)TqHKa 3eMJICHHOW HEHTpalu TEIIOBOTO GND
MyHKTa
AB,G 3aKUMBI JUIS [TOIKIFOUYEHHUS JOIMOMHATENL- | KiteMMBbI RS485 OJI0KOB|
MAGLAN HbIX 010kO0B «MATMIKA PC1220/2220» u | «<MAT'UKA PC1220/2220»
Jp. ¢ RS485
AB,G 3aXuMbl AJI1 NOJKIIOYEHUS KOMIIbIOTEpa RS485 nnst cunthiBaHUS TEKYIIMX
RS485 WJIM CTOPOHHUX KOHTposiepoB 1o RS485 apaMeTpOB U apXHBOB
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Hpunoxenune U. CxemMbl NOAKII0OYEHUS

Cxema moeasamwwenna P (¢ xaexymod wopotron), TC m 11 x 36 ¢ cagEy BaO0 IB¥ME BECTPOSEEBIME EAHATAME
3 JeRTPOMATEETHODD H3MepeHEd paczoan scoeameEns <AL Dzxr-4», «E(1/)zzx-40, « T(L im0

B2 EBi — GHD1
' 1| Rus = ~— RU1+ B
. -, I ) o=
——+ 2 RL- = o RU1- 5 °
: 3 GHD | |_ GHND2 o o
|—’W“"‘— 4 R RUZ+ o
] RI- RL2- .
8| GND T+ gla"
ane_1 TU1+ E o°
JaTIHEE Ha DOTAFMEN TPYOOTpOEOTE TUI- Cle :
TI- L
TI2+ %a
TUZ+ %a
JaTdue pacxoga =T S
MMITY TNBC HblIA o
y . TI2- '3/5)
VRT+ TC 2 o
VRT- GND
GHD
\ Pl N e BT
K soarypy - - E
I MNIAAES LIE Bl Ll e P1- g E
COVID Sasens 18 mod 1
" meempaza L el gy S 3
- P- P2- = Iﬁ
VRTI+ B
VRT2+
Bz Bi VRT3+
VRT-
RU+ —I"—"I—I- a G § -
2 RL- j'—l" 7] A E n;
e E g
thl &
5 Rl- & °
ﬁ‘ NP _2 S Rl 2
_ RI1-
JaramE Ha ofpaTHOM TpyGonpoBOIe RI2+
RIz- . B
PC1220 wmu PC2220) i A
i G
PC1220 wm PC2220(
~2208™ &

Pucveox H.1.1

1. TC3 & TC4 momemeasoe s aganoreasn 101 8 TCL E cooTBRTCTEVRIITEN ENEMMAN | HN SR HoMep 3 B 4

1. MemAEeerEHe parioTOMEPEl ¢ TEPE0S0ERNM EETN000M HIH G0 PerecTparss packona «Marmsa-PH1 0002000 no sioSimTos § ETesran ¢ 0503HITE
mmes VETI+ VET2+VE T3+, 2 xneyn VET- obmras.

3. B cumy=ae DoIEIE0MEHHEE 3NSETPOI0E H EATYINEE HEOyETEREeCTE SIIP & 36 mpa nomoms om=oro Eafens FIIE 3=l 5+(1x0.35)3, spassposansas mp
opezoae® (2u.33)3 cosmmEwer anerTponsr B GND 3P 5 35 (cooTeercTeenmo RU+ RU- G, ocTamseame TpE mpeBom 3x0.5 BCODIEIYEOTCE D8 mod
EIE0IEHHE EATYIIER EHIVETHREOCTE S[1P B 3azewneErs & 36 (cooTeetcrem=n I+ BI- GINII).

4. Tlepsaq, mecne §YE8, TEGPA B HABANEE MoOeTH 1" B 2" Bepowms mmaTe 4.

5. Kasnmsl pacTpeIsnssoTod DocTeIosaTemmEr, CHOTEWA 33 CRCTeMod EcmH, Hampsamep, B cBCTeMe | T82 EAEATA pACKOTA, TO 31 EEMWH iaEpemtsmrcs BT
B2, 2 33 cHcTeMoH 1, &C7H B B2H | maEaw pacsema — VE]. AEATOrHYEO 105 EAEAT0E HIMEDSHHT TEWIEDATYDPH H I2ET:HEY ECTH EAHATE PACOpETsTeRE
EAE-TO O0-JQYTOMY, TO B PYEOSIICTEO DOMETASTCE BETAIRIT. B ROTOPON OPAICTARTESD IT0 DAl IpeaTesHe
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Cxema moawawgesaa IIP (¢ xresymol wopodron), IC m 11 x 3F ¢ ogeEM BIH J8VMA ECTPOSHHEEIMH KAHAIAME
31EKTPOMATENTHOID HIMepeHEHS pacoza EcooaseEns «A(l/ xxz-Sq, « E(L/2)zxx-5x, « T(12)zzx-5ud

B2 Ed p
- GEND
.--I p .H'i PN
[H—= 1] RU= RUT+ Y
» - | ] o7
[ ——— 2 RU- : — RUI1- o°
3 I3 oo o2 o °
|—""Y"\— 4 RI+ RU2+ -
5 Rl || RUZ- - ]
T 5| GND I+ 8o
ane_1 TU1+ H n:
JaTiHE Ha DOZANMEM TPYGONpOBOIe TU1- Cla o
Ti1- %
TI2+ : o
TUZ2+ o
Jamdnk pacxoaa o
MMy NBC HbIA U= 0§
y TIZ- 3}’
VRT+ Tc 2 o
VRT- GHD
P+
s ™ Jrrm [Tp P1-
F komrrpy IAETEHEE _ < =
51 3LTERDE DN Pl B P2- § ?
FNIOEAS ST B el s o = (. g
mefTpAAE L EDEEY ‘ <
A m B F4- = E&
VRTI+ )
VRT2+
B2 Bi VRT3+
- WRT-
; 1 - R|_|+ 5 F
d . - | ! } — 5 =
| — 2 RL- & _ A &
— % | GHD j = = oy
< 8
|_/‘WW'\— 3 — &
5 Rl o
2 G GHD
RI1+
cT Snp_z2 2t
Jarumk Ha ofpaTHOM TPy GompoBOIe Rl2+
RI2- - B
PCI220mm PC2220 r_-ﬁ'} A
[ia G
PC1220 gm PC2220 a
~2208™ &
50T

Pacyvaox H.1.2
1. TC3 g TC4 moxemroasotes amanorersee TC1 8 TC2, P3 g P4 amanorereo P1 v P2, & COOTEETCTEYROMIEN ENEMMN, HMERIIEY HOMED 3 EIH 4.

1 MeauerTecEHe pACN0IOMEDE C TEPE0S0ERN ERE0I0M HIH G30X perucTpausy packomd «Marmea-PHT000 2000 ooosmo=inTos £ DTawmas ¢ o50iHIge-
mmew VETI+ VR T2+ VET3+, 2 xnewnwa VELT- obmras.

3. B coy=ae DOOETEMEHHE IMSETPOI0E H EATYIOEH HEOyETEEHMCTE FI1P & 36 opH mosons og=ore Exdens KIIB 3x0 5+{2x0.35)3, sEpaEEposassas mapa
mpesoaes (1x0,35)3 cosmmEwer sneeTponsr B GWD 3P ® 35 (cooreercreemmo BU+RU- GID). ocramseme TpE DpoBom 3x.5 BronOEIysTcs AuE Ond-
EIE0SEHNE EATVIOEH EHTVETHEHOCTE 3[1P B 3azemueErs & 36 (coorercreen=n BRI+ BI- GINII).

4. Tleppag, moCOe 6VES, TESPA B HAIBANEE MoOeTH "1 Emm 2" Bepons nmata 5.

5. Kasamu pacipeIszoTor OOCTEI0EATeEED, CHOTEMA 31 CECTeM0E. o, Hapsnep, B cecTen: | I8a £ packons, 70 32 HEME mxperzsoTrcs BT,
RU2, 2 32 cEcTeMnH 1, eCom B 1 Eamay packoga — VE]. AEATOrHYEO D08 EAHATOE HIMEPEHHT TEMIEDATYDE H JARTHEY. ECIH EAHATH pacIpelsnesss
EAE-TO OR-IPYTOMY, T0 B PYEGS0ICTEO DOMETRST! E BERIEI, B EOTOR0M TP2ICTASIRH0 FT0 PAIDeIpTeHHs
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Cxema moaxkniodeHnd K b perncrparopa pacxola aekTpoMarHuTHoro « PH1000x

Crenymmes ¥oTpoBECTRO
MAGLAN (R5485)

Pucveor H.2
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CxeMma moaxkT09eHNA K Ib perncTpaTopa paczoda 3aekTpoMarauTHoro « PC1220»
n «PC2220%

o @D 1
- il
£ 1 FI7l= f RI7l= 2
\ Y ¢ n ' i] -
— _IF)_ 2 BUL ¢ ¥ RUL- 3
s 3 D — r @D 4
| T 4 BRI+ ' BN+ 5
: RII- — t J Rll- §
3 5 D
3P 1 i+ 7
R me o] 2
s ™ TUl- g =
K ROETYPY : 0=
TII- 10 ==
JA3eMIISHEA HIH - = =
TO¥IoIeMIEEE0H - L =
. - J =
mefitpans _| Tuz+ 12 = X
vy U2 13 < =
- 14 -
m_m
,f ; : — " =0 15
| Eg ! F - ] &2m 16
ol _I? : me J'--r RIl- 17
: =T EIl- 18
JrwEy =
| * T —1 RI+ 19
: = 1 RD- 20
§ D
SIIF 2
oy | OaTumK P | Bmssy B[22 =
O3BMNeHWR | p. AgsEy |4 -
—~  cEsEn G
- Matumx B
OaBneHwA | g
AMATTIEA =
PC22204 S
IMpeTsTymes YCIPORCTRO — EEPIHAA &
MAGT AN (B5485) ILTATa
CIegymmes YOTPORECTEO A
MAGLAN (B.5485)
2208 v
50Tm

Pucvaox H.3




Cxema moarnrodenns 3P, TC, 1T n daoka perncrpamin pacxoga «PH1000» nan «PH2000» k

TIABHOMY 36 ¢ oaEIM AN ABYMA BECTPOeHHBIMH KaHATaMH 3 TeRTPOMATHHTHOT O H3MEePEHIIA

pacxoda ncmoaHeHNA « A{L/2)xxon, « (12 )xxon, «E(1/2)xxs, «T{l!!}m-l

MM

3np2

TC

ﬁﬁ

PIA2000
InaeH=m 36
P2 RU1 RU1
RO Rz
J OP1- Ti
3P4 OF T+ T2
oP2- | T3
= e i
TC3 | s VRT2+ |4 ,R:If'
L WATI= | =
TCd |— ~ 220 B J’ J,
| 3
3MPS P 1000 ~ 220 B J’ l
50y

Pucvaox H.A4.1

Iepras, nocne Ovee, oedpa & Eazeamms Mogems ‘17 o 27

=]

TC2

i

Cxema mogkarogernd 3P, TC, 1T u daoka perncrpamnn pacxoga «PCL2200 mwam «PC2220w k

TTABEHOMY 356 ¢ 0IHHM IR ABYMA BECTPOEHHBINMHE KaHATAMI 3 TeKTPOMATHATHOT) HIMEPeHIIA

pacxoda ncmoaHeHns «A(L/2)xxxy, « T(1/2)xxxs, «E(1/2)xxos, « T(1/2)xxms!

PC2220 Mnaene® 36
MP3 RU1 RLUA1
LR RUZ =M
_I_ RI1 T1 |
AP m RI2 T2
T . T3 2MP2
=N MACGLAM T4
TC3 T2 = —|_| B BT
= Fi o = A
TC4 RIZ
P2 4= i [ Tc
| Az | %‘ P2
~ 230 B TC2
sory V7 @
P 501290 [ ~ 2208 H IEEII
o

Pucvaor H.4.2

Ilepeas, oocne O¥EE, oedpa B EazEaEEs Mogene ‘17 = 27

=]
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a n2 Ib ncnoasenna «E» 10 2

-

AHAJBEHOIO DPpHOOP

PC2220

PC2320

1ec1110

51

Pucvaor H.
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cucteM (10 6 pacxogos), «T» 30 3 cucrem (30 9 pacxozos) m doaoxoe PC1110 n

Ba PHAHTEI MOCTPOSHHAA MHOIOK




T2423
PC2220
PC2220
PC1110
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Pucynok I1.5.2
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Cxema noakouenus 00xoB «PW» nim apyrux BC, TC u I/l k b ucnoanenns «E0404» u

«T0766»
I|"'\.
7 TIS+
; H:\—,f— TU1+ TUS+
R v s BT
f - TIS-
i
e OF 7 TU2+ TUG+
TC 2 / TU2- TUB-
ILI“— Ti2- TI6-
TI3+ TI7+
TUS+ TUT+
TU3- TU?-
TI3- TI7-
Tia+ =
TUd+ Po.
PermcrpaTop TU4- PE+
pacxoxa PEL2000 TI4- BE
OPl- VRT1+
OFl-  |— YRT-
0P+ VRT2+
oP2- |— VRT2-
VRT I+
Jares  — VRT3 (E"_\}'
EMIT TR HEH VET4A+ < Q
VET+ VRETA- = o o
VET- VRTsr | @ [of
Jareem pacxoga YRTS- 2 al® 3
EMITY MEC R r VRTE+ § E o,
VET+ - VRTE- | £ & gu
THE . [
VET- TaBTEHE -: Pi+ < © E
Pl = Pi1- = o,
dsrm= T P2+ i o,
:uﬁm o e &
Tarm= Pt  — P3+ E}
Tarees o FF.::- B
PC1220 mam PC2220 [— . G
1 — 1 G 1% =8
PC1220 mam PC2220 A © =
] — B z I
o B GHD
K moETYPF
FZes[TeHEA BIH
rayToazesLIEEmod ~220B™] & ﬁ
el 50Ty - 2
Pucynok 1.6

1. TC5, TC6 u TC7, P5 u P6, VRTS u VRT6 nonkmoyaroTcest aHAIOTHYHO, K COOTBETCTBYIOIINM KJIEMMaM.

2. Kanasbl pacripeie/siioTes: MoCIea0BaTellbHo, cucTeMa 3a cuctemoit. Eciu, nanpumep, B cucteme | 1Ba KaHaga pacxoja, TO 3a HUMHU 3akpersiioress VR,
VR2, a 3a cuctemoii 2, ecau B Heit 1 kaHan pacxona - VR3, a 3a cucremoii 3, eciiu y Hee 3 kaHana pacxona, To VR4, VRS, VR6. AHanorinyHo aj1s KaHAJIOB
HM3MEpeHUsI TEMITepaTyphl U AaBiieHus. Ecn kaHaibl pacnpeeneHsl Kak-To Mo-ApYroMy, TO B PyKOBOJCTBO ITOMEIIAETCs BKIAIBII, B KOTOPOM HPEICTABICHO
9TO pacnpe/eeHue.
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Ipunoxenne K. 3azemiienune

Cxema patGouero 3azemuieHusi JIIP u b npu noak/1I04eHUH 0HOTO NMpeodpa3oBaTes pacxoaa

SNeKTPOHHLIA ONoK

"MATAKA"
(Ha CTEHE WK B
1 WMTE)
GND@
|III
A
— -
a-"
K xosTYpPY 3a38M-
JdeHHA IIH IIVI0- d
IATeMILHEOH
mefiTpam HEe MeHee
1 500 Mm
r
He meHee 1 000 Mm .
% =1
Pucynok K.1
O06o3HavYCHUS:

. 2
1. MenHbIi1 IPOBOJ CEUEHUEM HE MEHee 2,5 MM .

2. MenHbIit MpoBOJ CCYHCHUCM HE MCHEC 4 MM (BOBMO)I(HO HCIIOJIb30BAHNUEC HECKOJIBKUX IMTPOBOAOB,
O6CCHC‘-II/IBaIOH.II/IX HCO6XOI[I/IMOC CC‘-ICHI/IC)

3. Honoca u3 xkenesa He MeHee 20x1,5 mm (30 MM ) CTajbHasl apMaTypa CE4eHUEM He MeHee 28
MM WJIM MEJHBIA MATKUHN TPOBOJ (3KpaH) COOTBETCTBYIOILIETO CEUEHUSI.

4. Apmatypa ctajipHas cedeHueM He MeHee 70 MM .

IpumMeyaHue: Ipy HATMYUN KOHTYpa 3a3eMJIeHUS 30aHns TpoBogHUKH NelNe 1,2 momyckaeTcs HOIKITIOYUTH K KOHTYDPY.
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Cxema BbIpaBHUBAHMS MOTEHIHATOB M padouero 3azemuenus JIIP u b npu noakaro4eHun IByX
npeodpa3oBareJieii pacxoaa

MpAMan .
v M g 3NeKTPOHHLIA ONoK
"MATUKA"
,3 1 (HA CTeHe WK B
| LLATE)
]
— GND R
/ '
]

f OBpaTtHas s J

| * rri *] -

| 3

| 4

II

III‘. I’

ANy J/'ﬂ'\/? -
pra
SRS 111 S
A= =~ = _4
K moBTYpYy 3a3eM- F |
JeHHA HIH FaIyIo-
IazesIEHE HE MEHEE
HeHTPAIH 1 500 mMm
He meHee 1 000 MM |
Pucynox K.2
O06o3HavYCHUS:

. 2
1. MenHbIi1 IPOBOJ CEUEHUEM HE MeHee 2,5 MM .

2. Menublii mpoBOJI cedeHHeM He MeHee 4 MM (BO3MOXHO HMCIIOJIb30BaHHE HECKOJIBKUX MTPOBOOB,
o0ecIeunBarIIMX HEOOX0UMOE CEUCHHE).

3. Honoca u3 xkene3a He MeHee 20x1,5 mm (30 MM ) CTaJIbHasl apMarypa CEYeHHEM He MeHee 28
MM VI MEJIHBIA MATKUIA IPOBOJ (9KpaH) COOTBETCTBYIOLIETO CEUYEHUSI.

4. Apmarypa cranbHas cedeHrueM He MeHee 70 MM .

I[Ipumeyanue: pyu HATMYUK KOHTYpA 3a3eMIICHHS 37aHusl MpoBOAHUKHU NeNe 1,2 nomyckaercst HOAKIIOYNATH K KOHTYPY.
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Cxema BbIDABHHBAHMSI IOTEHIHAIOB U padouero 3azemienus JIIP u Ob npu moaKII0YEeHHH Tpex
npeoopasoBareJieil pacxoaa

T

MBC

INEeKTPOHHEIA Gnok
"MAMAKA"
(Ha CTEHE WNK B

| - O LATE)

| . 3 GND [
L~ L |
: . ——

I

h |
JNEETPOHHEBIK GnoK I
"MATMKA - PU" :
I

I

I

I

|

I

I

1

=

o

=

o %

1

L1

: L
= ]

(Ha CTEHE WK B
WMTE)

.; \ g1
-
e 3
| ]
Ll
~—_
G
=
=]
c)

- - e e e ———— -
.- HIIH -y
f"‘q
W]
K moaTYpY 2230M- ?
APHAR HIH FIVIO-
3036 IEHECH =
HeHTpAIH %ﬁ L::-E
&
a &3
L I —

He MeHes 1 000 mm

Pucynok K.3

O0o03HaueHUS:

o 2
1. Menusliii mpoBOJ cE€UeHUEM HE MEHEE 2,5 MM .

2. Menublii mpoBOJI cedeHHeM He MeHee 4 MM (BO3MOXHO HMCIIOJIb30BaHHE HECKOJIBKUX MTPOBOOB,
o0ecreunBarIIMX HEOOX0IUMOE CEUCHHUE).

2
3. lélonoca u3 xeneza He meHee 20x1,5 mm (30 MM ), cTasibHast apMarypa C€UeHHEM He MeHee 28
MM WA MEIHBIA MSTKUI MPOBOJI (3KpaH) COOTBETCTBYIOIIETO CEUCHUSI.

4. Apmatypa ctajipHas cedeHueM He MeHee 70 MM .

I[Ipumeyanue: Npu HAIMYMHM KOHTYPA 3a3eMJIeHUS 31aHUA NPOBOAHUKH Ne 1,2 nonmyckaercsi NOAKIIOYATH K KOHTYPY.
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B crnyyae ycranoBku mprOopa B KHUIJIBIX 3[aHUSX MOXHO IONPOOOBATH OTKA3aThCs OT MOJIKIIOUEHHS K
KOHTYpY 3azemiieHus. [lpu mnoaxioueHuun mnpudopa HEOOXOIHWMO BBIIIOJHUTH CXEMY BbIpAaBHHUBAHUS
noteHuuanoB (cm. puc. K.4) m mposeputs ero pabory. Ecium mnokazanus npubopa HeCTaOWIBHBI WM
NPUCYTCTBYET pa3HuIa B mokazanusx M1 u M2 Gosnee 2% (IpH 3aKpbITHIX CHCTEMax), 3HAUYUT HAa OOBEKTE
MUMEIOTCS IOCTAaTOYHO CHJIbHBIE HAaBOJKH U MMOMEXH MeIlalole HopMaabHOU padoTte mpubopa. B aTom ciryuae
HEOOXOIUMO J0paboTaTh CYIIECTBYIOUIYIO CXeMy IyTéM MOJKIOYEHUS €€ K COOCTBEHHOMY KOHTYpPY
3a3€MJICHHUS, KOHTYPY 3a3eMJICHHS 3[aHUS WIM TIyX03a3eMJIEHHON HEHTpanu A YCTpaHEHHUs HaBOJOK
NPUCYTCTBYIOUINX Ha 3ToM 00bekTe (cM. puc.K.1, K.2, K.3)

[TpuBapky 3alIUTHBIX paMOK BOKPYT NEPBUYHBIX NpeoOpa3zoBaTesei, CoeMHEHHE NepeMbluKaMu
TpyOONPOBOJIOB, MOJKIIOUEHHE 6 KiIeMM NaT4uKOB K KiemMMaM GND 31eKTpoHHBIX OJOKOB, a Takxke
COCMHEHUE 3TUX KJIEMM C 3allUTHBIMH paMKamu, HeoO0xo1umo BeimonHATs BCETJIA!

—

[Mpaman

JNeKTPOHHLIW BNoK
"MAIMKA"

3 (Ha cTeHe

UMK B LWKTE)

GND @

HR:

ObpaTHa#n

"

Pucynok K.4

O06o3HayeHus:

. 2
1. MenHBII IPOBOJ] CEYEHUEM HE MEHEE 2,5 MM .

o 2
2. Mennplii mpoBOA ceyeHueM He MeHee 4 MM (BO3MOXKHO HCIOJIb30BaHHE HECKOJBKUX TPOBOJIOB,
o0ecreurBaroNIuX He00X0JUMOE CEUCHHE).

2 2
3. INosnoca u3 xene3a He menee 20x1,5 mm (30 MM*), cTanpHas apMmarypa ceYeHHEM He MeHee 28 MM~ WIIH
MEIHBIH MATKHH MPOBO/J (3KPaH) COOTBETCTBYIOIIETO CEUCHHUS.
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IIpunoxenne JI. U3MepuTeibHbIe NPUOOPHI, H3MEPUTEIbHbIE IPe0dpa3oBaTeu U
AATYNKH

B Ta6J'II/II_[e JI.1 IMPUBCACHBI OCHOBHBIC TCXHUYCCKHUE XapPaKTEPHUCTUKU BOAOCYETUUKOB U pacxo-
AOMEPOB, IMMOAKIHOYACMbIX K UMITYJIbCHBIM KaHaJIaM I/I3MepeHI/II71 00BEMHOTO pacxoJa TCIJIOCUCTUHKA.

Tabmuma JI.1
Tun u3MepuTeNbHOIrO KaHaia u dy, MM Jnamnazon Jnamnazon Pabouee No T"ocpe-
ITpeo6pasoBaresst 00beMa (pacxo- pacxoios, TeMIiepa- | maBieHwue, ecTpa
1a) M/ Typ, °C Mlla

Cuetuuku ropsiaeit Bossl BCT ot 15 10250 | 010,012 10 | ot 5 mo 150 1.6 51794-12
1200

Cuerunku ropsiaeit Bogasl BCI'n ot 15 10 250 | 010,012 10 | ot 5 mo 150 1.6 51794-12
1200

Cueruuku xonoguou Bogsl BCXa |or 15 10 250 | o1 0,012 10 | ot 5 mo 150 1.6 51794-12
1200

Pacxomomep-cueruuk snekrpomar- |ot 15 10400 | ot 0,1 mo ot 2 10 160 2,5 45536-10
HuTHbBIHA PCIL| 2500

CYeTYrKY ropsiuei U X0JNIO HOM oT 15 10250 | 010,012 10 | oT 5 mo 150 1.6 32540-11
Bonsl CTBX u CTBY 1200

CYeTYHKH TOPSTYCH U XOJI0THOM or 15 1o 50 0T 0,03 10 | or 5 10120 1,0 32539-11

Boasl BCKM90 30

TuIbI KOMIUICKTOB TEPMOIIpEe0oOpa3oBaTesield CONPOTUBIICHHS, IPUMEHSIEMBIX B TEIJIOCUETUYMKAX,
npuBeieHbl B Tabmume J1.2.

Tao6muma J1.1
Tun repmornipeodpazoBatenst | Homep B ['ocpeectpe Tun TepMOHﬁZOGPaSOBaTe_ Howmep B I'ocpeectpe
KTCIIP-001 41892-09 KTCII-H 38878-08
KTIITP-04,05, 05/1 39145-08 KTIITP-01,03, 06, 07, 08 46156-10
KTC-b 43096-09 TC-b-P 43287-09
46155-10
TIIT-1, 17, 19, 21, 25P TIIT-20, 26, 30, 31 39838-08
TIIT-7, 8,11, 12, 13, 14, 15 39144-08 TCII-H 38959-08
KCTB 47133-11
Tunst IW/], npuMeHsieMbIX B TEIJIOCUETYUKAX, IPUBEIEHBI B TabauIe 3.
Tabmuma J1.3
Tun npeobpazoBatens Tun npeobGpazoBarens nas- Howmep B
J— Howmep B I'ocpeectpe J— T'ocpeectpe
MUJA 50730-12 CJ-B 28313-11
JJ1-1-1,00-01M, i i
04M, 05, 06, 07, 08 19935-11 pIvi| 46540-11
nan 45004-10 CJ1b-U 26038-08
MT100M 46325-10 Kopynn-111-001 47336-11
Mertpan 150 32854-09 N 26818-09
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Ipunoxenne M. Taduua HACTPOEYHBIX NAPAMETPOB

B taGaume M.1 npuBeneHbl HACTPOSYHBIC TTAPAMETPHI.

Tabmauma M.1

Haszeanue napamerpa

3HaYeHHE 0 YMOIYAHUIO

HUM MEXaHUYECKUX PACXOJI0MEPOB

KoncranTa txB. 3uma. Jlara 01.09
Komncranra txs. 3uma. Txs., °C 5,0
Koncranra txB. Jleto. [laTa 01.05
KoncranTta txB. Jleto. Txs., °C 15,0
Jlara

Bpewms

CBs3b RS232
Beca uMIynbCoB U MMITYJIBCHBIX KaHAJIOB Pacxo/a, IPH MOIKII0Ye- 10 n/umn

*) 3HaueHHe Beca UMITYJIbCa JI0JKHO PABHATHCS 3HAYECHUIO COOTBETCTBYIOILETO TapaMeTpa
MOJIKIII0Ya-eMOro pacxojaomepa. B ciydae, eciii K UMITyJIbCHOMY BXOJy, B COOTBETCTBUE C 3aKa30M
MIpH MOKYyIKe, noAkiodeH pacxogomep PMU1000 wiu PU2000, nanHbiil mapameTp UMeeT 3HaYeHUE
OTJIMYHOE OT YKa-3aHHOT'O 3HAYCHUS M0 YMOJIYaHUIO, HACTPAUBACTCS] M3TOTOBUTENIEM U OOBIYHO HE

TpeOyeT U3MEHEHUs IIPU YCTaHOBKE NPUOOpa Ha y3IIe ydeTa.
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