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Hacrosee pykoBoaCTBO 10 3KCIITyaTallny (anee 1mo tekcty — «PO») pacmpoctpansercs Ha
teruoBbruncnutend TMK-H120 (manee mo tekcry — «soraucnuten uiau TMK-H120»), nsrorapnuBaemblie
000 «TexIIpomCepsucy, 248016, Poccus, r. Kanyra, yin. Cxranckas, 4.

PO npeanasHaueHo JUIs M3y4YeHHs YCTPOMCTBA M PabOThI BBIYHCIMTEICH M COIACPXKHT IpPaBUIa HMX
MOHTaa, SKCIUIyaTalliH, TEXHUUYECKOr0 00CIyKUBAHUS, TPAHCIIOPTUPOBAHUS U XPaHCHHMS.

COKPALIEHUS U OBO3HAYEHUA

B PO npuHSATHI yCTIOBHBIE COKpAIIEHUS, TEPMUHBI 1 0003HAUYCHHS

AIII —  aHaJoro-nu(poBoi mpeodpa3oBaTeb;
I'BC —  cHCTeMa ropsyero BoJOCHAOXKCHUS;
KKU - KUIKOKPUCTALIMYECKUI MHIUKATOP;
HCX — HOMHHAaJIbHAs CTaTUYECKAs XapaKTEPUCTHKA;
HC —  HeIlTaTHas CUTyalus;

1P — mpeoOpasoBaTellb pacxoja;

na — mpeoOpaszoBaTellb JaBICHUS;

aT — TpeoOpa3oBaTenb TEMIEPaTyphI;

K — IEpCOHAJIbHBIA KOMIIBIOTED;

o — TporpaMMHOe 0OecreYeHue;

TC —  TeIIoBas CUCTEMa;

TCII —  TepMomnpeoOpa3oBaTeb CONPOTHRICHHUS;
XBC —  cHCTeMa XOJOTHOTO BOJOCHA0KEHHS.

Hemratnas cutyanuss (HC) - BbIXOQ OIHOrO HJIM HECKOJBKMX MapaMeTpoB, JHOO COBOKYITHOCTH
MapaMeTpoB TEIUIOHOCUTENS, H3MEPEHHbIX W (WIM) aHAJIM3UPYEMBIX BBIUMCIHUTENEM, 3a TPaHMIIBI
JIONYCKaeMbIX 3HAUEHHH, YCTAHOBIICHHBIX JIJISl TAaHHOTO pekuMa padotsl TC.

TensioBass cucrema (TC) - COBOKYNMHOCTh KaHAIOB H3MepeHUil o0beMa (pacxoja), TEMIIepaTyphl,
JaBJICHHS, 00ECTIEUHBAONIMX BBHIYMUCIICHHE TEIIOBOM YHEPTUU U NPYTUX (PU3MUECKUX BEITHYHMH 10 JaHHBIM
00 M3MepeHHBIX napamerpax termionocurens (cxembl TC npusenens! B [punoxennn b).

Kanan usmepennii (o0bema, TemMmepaTypbl, JAaBJeHUs]) — COBOKYMHOCTh (YHKIMOHANBHBIX Y3JIOB
BBIUUCIUTENSI, OOECIeUNBAONIMX Npeo0pa3oBaHWE BXOJHOI'O CHUTHajla B 3HAYCHHE W3MEPSEMOro
napamerpa.

B PO npunsTh cieaytomue 0603HaueHus GU3HYECKUX BETUYHH:

Bec (uena) nmmysbea I1P, M*/umi .

BpeMHa 1aCbl-MUHYTBI. - T b . Tmcn’ Tm,mm Tpaﬁ.TCa Tpaﬁ.V39 Tcoﬁ.

M36BITOYHOE JaBIICHHE TEITIOHOCHTENS, KI'C/CM - P

Macca TenjaoHOCUTENS, T - G

O6bEM TETUIOHOCHTEIS, M -V

[LIOTHOCTB TEIUIOHOCHTEIS, KI/M’ - p

PasHocTs Temieparyp rermtonocurens, ‘C - dt

PacxoJ MaccoBBlil (00BEMHBIIT) TEIIOHOCHTENS, T/, (M/4) — g

TemuoBas sneprus, I'Ix (I'kam) - Q

Terutoast MorHocTh, I'Jx/a (I'kan/4) - W

Temneparypa termnonocurens, °C -t

VY nenbHast SHTAJBIKS TSINIOHOCUTES, KKaJI/KT — h

Yucno umnynbcoB, nocrynuBmux ot 1P, umn - N

D T — Bpems (HajnWuyusl MUTaHWS), B TEUEHHE KOTOPOrOo Ha NpUOOp OBLIO MOJAHO NHTAHHE
(aBTOHOMHOE WJIHM BHEIIHEE);

Teuxa — BpeMms (OTCYTCTBHUS IMTaHUS), B TCUEHHE KOTOPOTO Ha MPUOOPE OTCYTCTBOBAJIO MTUTAHHKE;
Tpasvs — Bpems Oe3aBapuifHON paOOTHI IOMOIHUTENBHOTO KaHaa V3;
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Tpas.rc BpeMsi Oe3aBapuiiHON PabOTHI, B TEYCHUE KOTOPOTO BHIYHCIIUTENh OCYIIECTBIISICT CUET
TEIJIOBOM SHEPIUY;
Teos. — Bpems (coObITHS), BpeMs Hanmu4us 3aganHoro coobitst B TC (M. 11.3.4).

B 0003HaueHUAX (HU3NICCKUX BETUYMH MPUMEHEHBI CIICIYIONNE HHICKCHI:

i=1-

BO3]1
BII
TBC
Ja0r
MHH
HIT
oTc
CB

X, XB

1.1 Temnossruucnutenu TMK-H120 npennasnaueHsl [uis H3MepeHUi

3

HOMep u3MepuTenpHoro kanana B TC;
—  BO3OYX;

— BEpXHHUH IIOPOT;

— Topsiuee BoJOCHAOXKEHUE;

— JIOTOBOPHOE 3HAUYCHUE;

— MUHHUMAaJIbHOE 3HAYCHHCE;

— HWXKHUH N0Opor;

— OTCeuKa;

— CpEOHEB3BEIICHHOE 3HAYCHHE;

— XOJIOfHas BOJA.

YACTbD I OIMCAHUE U PABOTA U3JIEJUA
1 HA3BHAYEHMUE

U TpeoOpa3oBaHUN aHAIOTOBBIX

CUTHAJIOB OT HepBI/I‘IHBIX I/I3MepI/ITeHBHLIX HpeO6p330BaTeﬂeI71, BBIYUCJIICHUA TeHJ’IOBOﬁ 3HepFI/II/I B BOIAHBIX
CHCTEMAaX TEIUIOCHAOXKEHNSL.

OOnacTh TPUMEHEHHS: Y3Jbl KOMMEPYECKOr'0 ydera JUisl BOJSHBIX CHCTEM TEIUIOCHAOXKEHUS Ha
pa3J'H/I‘IHBIX 06’beKTaX TeHJ’IOE)HepI‘eTI/I‘IeCKOI‘O KOMIIJICKCA H HpOMLIHIHeHHBIX HpeI[HpI/ISITI/ISIX, B JKHUJIMIIHO-
KOMMyHaJH)HOM XO35[I710TBC, aBTOMaTI/I3I/IpOBaHHbIe CUCTEMBI 060pa n KOHTpO.Hf[ TCXHOJIOTHUYECCKUX napaMerpOB.

1.2  OmmmuutensHbie ocooenHocT TMK-H120 mnpencrasiens! B Tadauiel. 1

Taoxn

nma 1.1

HaumenoBanue napamerpa

3HadeHue, IIT.

KonunuectBo IIOAKIIOYACMBIX TCIIJIOBBIX CHCTEM

1

KonunuectBo JOITOJTHHUTCIIBHBIX KaHAJIOB XOJIOAHOI'O BOZ[OCHaG)KeHI/DI

1

KonnuecTBo KaHaI0B n3MepeHnii 00beMa (pacxoia) TEIIOHOCHTEIS 2
KonuiecTBo KaHalIOB M3MEPEHUH TeMIEpaTyphl TEJIOHOCHTESI 2
KonmnvecTBo kaHaIoB U3MepeHH N30BITOYHOTO IABIICHUS 2

1.3

TMK-H120 obecnieunBator m3mepenue, BoruncieHre u BoiBog Ha XKW u depe3 monmb3oBaTenbcKue
nHTEepQEHCh Ha BHEITHUE YCTPOCTBa (CM. 11.1.5) ceqyomuX TEKyIX 1 apXUBHBIX ApaMeTPOB:

TemuoBas sueprus B TC:
— TeKylllee 3HauyeHue C HapacTaroIUM UTOTOM;
— 3a4ac, 3a CyTKH, 32 MECHILL;
— MTOrOBOE 3HAYEHUE Ha KOHEIl CYyTOK, Ha KOHELl OTYETHOI'O MIEPUOJIA.
Tennosas momHocts B TC;
Macca 1 00beM TETUTOHOCHTEIS JJISl KXKJJ0ro KaHama:
— TeKylllee 3HauyeHue C HapacTarollUM UTOTOM;
— 3a4ac, 3a CyTKH, 32 MECHILL;
— MTOrOBOE 3HAYEHHUE Ha KOHELl CYyTOK, Ha KOHEL MecsLa.
MaccoBblit 1 00bEMHBIH Pacxo TEMIOHOCUTENS B KaXKIOM KaHaJe;

Temmepatypa X0IOAHON BOABI, HCIIONB3YeMO st moanuTKH TC HAa UCTOYHUKE TEIUIOTHI,

TemmnepaTypa TEINIOHOCUTENS Ka)KIOM KaHaJe:

TEKyIllee 3HaYCHHUE;

cpenHeapupMeTHIecKas U CpeJHEB3BEIICHHAS 3a 4ac, 3a CYTKH, 32 MECSILL.
Pasnocts TemnepaTyp TerionocuTens Mexay kananamu TC;
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e l30bITOUHOE IaBIICHUE TEINTIOHOCUTENS B KXKJJOM KaHae:
— TeKylllee 3HAaUeHUE;
— cpenHee 3a 4ac, 3a CyTKH, 3a MECSII.
Hata u Tekyiee BpeMs (IeHb-MeCSII-T0/l; YaCbl-MUHYTHI);
BpeMst Hamumns ¥ OTCYTCTBHS MUTAHUS, (CYT Yac:MHH),
Bpems coObITHiA,
Bpewmst 6ezaBapuiinoii pa6otel TC U IOMTOTHUTENBLHOTO KaHama: (CyT Yac:MUH),
— TeKyIllee C HapacTaloIUM UTOTOM;
— 3ay4ac, 3a CyTKH, 32 MECHII;
— HWTOrOBOE 3HAYEHHE Ha KOHEIl CYTOK, Ha KOHEI[ OTYETHOTO MepHoa.
Hemratasie cutyanun: anmapatasie HC, kanansasie HC, HC TC;
e ®dnaru BHEMIHUX COOBITUH, (J1ar TUCKPETHOI'O BBIXO/IA.
IIpumeuanus
1 Orobpakenue (MHeMoHMKa) mapamerpoB Ha JKKU u ux onucanue npuseacHo B [Ipunoxenuu /1.
2 Bpewmsi, pukcupyemoe B apxuBax, oroOpaskaercsi B popmate - 4ac:MUH.

1.4 TMK-H120 oGecnieynBaroT COXpaHeHHE U3MEPEHHBIX TAPaMETPOB B AJICKTPOHHOM apXHBE 00bEMOM: TS
4acoBBIX 3HauYeHUI — 1488 "acoB (62 CyTOK), Ui CYTOYHBIX 3HaueHUH - 730 CyTOK, ISl MECSIIHBIX 3HAUCHMIA
48 mecsiieB (4 Trona).

BrruucnuTenn UMEIOT XypHall oneparopa, KOTOpbli (PUKCUpyeT H3MEHEHHE HACTPOSYHBIX MapaMeTpoB,
BIIMSIONIMX Ha METPOJIOTHYECKHE XapaKTepucTuku mpudopa. OobeM xypHaia oonee 2000 neiicTBuii
ornepatopa. B HeM Taxke pUKCHpYIOTCS:

e (paKT aBTOMaTHYECKOr'0 MIEPEBO/IA YACOB;
e  (aKT CMEHBI JIETHET0/3UMHETO MEPUOo/Ia TEILIONOTPEOICHS,
® TEKYIIHE 3HAYCHUS TIOKa3aHHUI BCEX CUCTUUKOB TIepe]] OYMCTKON apXMBHBIX M TEKYIIUX MapaMeTpoB, a

Takxke caM (PakT OYUCTKH apXuBa U TEKYIIUX apaMeTPOB.

TMK-H120 umetot xxypran HC, B koropom ¢ukcupyercs BpeMst u3meHeHust Bcex ¢uraros u HC.
Pasmep xypuana HC 6omnee 2000 3anuceit, kaxkaas 3anuch GUKCUPYET U3MEHEHUeE OT 1-ro 10 32-x ¢umaroB wiu
HC.

1.5 Ilepemaua apXMBHBIX JaHHBIX U TeKylux napaMmeTpoB Ha [IK MoxxeT BBITOTHATHCS:
o yepe3 untepdeiic RS-232 ¢ nomolipio HyIb-MOIEMHOr0 Ka0ens;
gepe3 mozieM (GSM Mozem), MONKITFOUEHHBIH K nHTepdeiicy RS-232;
e yepe3 uHTepdetic RS-485 (npu Hanmmumm mmatel uHTepdeiica RS-485, mocrapnsgemoil MO OTAEIBHOMY
3aKasy);
e yepe3 cerb MuTepHer mo GPRS kanany, uepes GPRS-monem uinu ¢ moMoineto agantepa mogema AM-02%;
e uepes cerb MHTepHeT niu nokanbHyo Ethernet ceth ¢ momorpto Ethernet agantepa MOXA (cepust
NPort 5000).
Ilepenoc apxuBHBIX JaHHBIX Ha [IK MOXeT OCYyIIECTBIATHCS W C IOMOIIBIO IEPEHOCHOTO
cuuThIBatomIero ycrpoiicrea YC-H2*.
CxeMbl TOJKIIOYEHWS BHEUIHUX YCTPOHCTB mpuBeneHbl B I[lpunoxkennu [, mompoOHee ommcaHue
nepeaadn JaHHBIX Ha BHEUIHHE YCTPOWCTBA NMpuBeaeHo B 11.6.10.
*- nznenus npousBoncTea «IIpoMmpudop».

1.6 Hacrtpoeunsie mapamerpsl (Bec (ileHa) wummyibca mpeodpasopareneii, HCX TCII, mapamerpsl
npeoOpasoBarenell TaBieHUs, pabOTAIONMMX COBMECTHO C BBIYMCIIUTENEM, TEMIIEpATypa U JaBJICHHE XOIOIHOM
BOJIbI, MCIOJIb3yeMol Juis moanuTku TC Ha MCTOYHHMKE TEIUIOThI, MAKCHMaJIbHOE JaBJICHHE MPeoOpa3oBaTels
JaBJICHUS, TOTOBOPHEIE NaBIICHU MO KaHanaM, peakimu Ha HC u np.) -

Ilpumep 3anucu svlyuciumens npu e2o 3aKaze u 6 OOKYMeHmayuu.
TennoBprancnutens TMK-H120 TV I1115.408843.027-01932533-2018

Howmep ncnonHenus
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2 TEXHHUYECKHUE XAPAKTEPUCTUKH

2.1 Merponoruueckue xapakrepuctuku uamepennii TMK-H20 npuBenens: B Taduuie 2.1

TabOnunma 2.1

HanmeHnoBanme xapakTeprUCTHKH 3HadeHHe
IIpenensl tonyckaeMol NPUBEIECHHON K AMANA30HY U3MEPEHUIN NOTPELLHOCTH
HM3MEPEHM CHITBI TOCTOSHHOTO TOKA B Anamnasone ot 4 10 20 MA, % +0,25
[Ipenenbl momyckaeMoii aOCONOTHOM MOTPEIIHOCTH U3MEPEHUN CUTHAJIOB
OT TepMornpeoOpa3oBareiieii conpoTusieHus, °C +0,3
[Ipenenbl nomyckaeMoi aOCONOTHOM MOrPEIIHOCTH U3MEPEHUN KOJIMYECTBA
WMIYJIbCOB, UMITYJIEC +1
[Ipenensr momyckaeMoi OTHOCUTEILHOM MOTPEITHOCTH U3MEPEHUN BpeMeHH, %o 10,01
IIpenensl nonyckaemMoil OTHOCUTEIBHOW MOTPEMIHOCTH BHIYMCIICHUH TEMI0BOM + 0.5+ &
sHepruu, % U7 At

[Ipumeyanus

obpatHOM TpyOonposoaax, °C.

aHAJIOTOBBIX CHTHAJIOB B I (POBOE 3HAUCHUE.

1 IlpunsTsl cnenyromue o003HaueHus: At . — HaUMEHbIIAs Pa3HOCTh TEMIIEpPaTyp TEIUIOHOCUTENS B

nojjaromieM U odpatHoM TpyOompoBoaax, °C; At — pa3HOCTh TEMIIEpaTyp TEIUIOHOCHTENS B TOAAIONIEM H

2 [lorpemHoCT, W3MEPEHHI AaHAJOTOBBIX CHUTHAJIOB HOPMHpPOBaHAa C YYeTOM MpeoOpa3oBaHHS

2.2 OcHoBHble TexHUYeckne Xapakrepuctuku TMK-H20 npeacrasiens! B Tadmuie 2.2

Tabnunma 2.2

HammeHnoBaHue XapaKTepHCTHKH 3HaueHne
Jlnana3zoHbl 00paOOTKU BXOTHBIX CUTHAJIOB KaHAJIOB MPEOOpa30BaHMSI TOCTOSHHOTO
TOKa B 3HAUCHHUS JABJICHUSA, MA oT 4 o 20 MA

Juama3onbl  00paOOTKM  BXOAHBIX  CHUTHAJIOB
COIIPOTHUBJICHUS B 3HaUCHMS TemmepaTypbl, OM:

— HCX Pt100, 10011

— HCX Pt500, 50011

KaHaJIOB  TpeoOpa3oBaHUs

ot 100 o 160
ot 500 mo 800

JlnanazoHbl 00pabOTKH BXOJHBIX CHTHAJIOB KaHAJIOB NPE0Opa3oBaHUsI HMITYJIbCHON
MOCIE0BATENIFHOCTH B 3HaYeHUs] 00beMa Ha aKTUBHOM M MAaCCHBHOM BBIXO/IaX C
JaCcTOTOH ClIeOBaHMS UMITYJIbCOB, ['11, He Oonee:

1000

Wntepdeiicol cpszu

RS-232, RS-485

HcnonHeHnne 1o  yCTOMYMBOCTM K  KIMMATUYECKUM  BO3JIEUCTBUSM  TIO

I'OCT P 52931-2008 rpymnmna B4
Hcnonuenne no ycroitunBocty Kk Budparwsiv no 'OCT P 52931-2008 rpynma N1
Crenens 3amuTel 1o 'OCT14254-2015 IP54
Y cnoBus dKCILTyaTaluu:
— TeMmrepaTypa oKpyxarorei cpensl, °C or +5 o +50
— OTHOCHTEbHAS BIAXKHOCTE, %0, HE Oosee 95

— atMmocepHoe naBnenHue, klla

ot 84,0 no 106,7

[TapameTpbl 2JIEKTPUYESCKOTO MTUTAHUS:
— OT BHEIIHEr0 MCTOYHHMKA IMOCTOSHHOI'O HANPSIKSHHS MPH MOTPeOIsIeMOi
MoIHOCTH He Oonee 1,2 BT, B

or 10 mo 15

XapaKTepUCTHKH MOJKII0YaeMbIX npeodpasosateneii: [1P, I1T, T1]]

cMm.Tabnuiy 2.3

[TapaMeTpbl JUCKPETHBIX BXOAOB U BBIXOJI0B

cMm.Tabnuny 2.4

I"abGapuTHbIC pa3Mepbl, MM, He Oolee:
— JUIMHA
— MIMPHUHA
— BBICOTA

CM. TIpUJIO’KEHHE A
210
150
70

Macca, xr, He Ooiee

1
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Oxonuanue mabauyvt 2.2

HanMeHoBaHME XapaKTePUCTHKH 3HaveHue
Cpennuii CpoK CIIy»KOBbl, JIET 12
Cpennsis HapaOOTKa Ha OTKa3, 4 75000
[IpuMmeuyanue — DieKTpolMTaHUE IUIaThl UHTEepdeiica RS-485 ocylecTBiIseTcs OT BHEIIHErO

HCTOYHUKA MOCTOSHHOTO CTa0MIM3UpOoBaHHOrO HampsbkeHus ot 10 no 15 B, morpeGisiemslii Tok He Oonee
200 MA.

2.3 TMK-H120 npennazHaueH aisi pabOThl ¢ WU3MEPHUTEIBHBIMH TPEOOpa30BaTENsIMH CO CICAYIOIIUMHE
XapaKTepUCTUKAMHU, TIPEICTABICHHBIMU B Ta0muIe 2.3
Tabnuma 2.3

Kanans! namepenmit XapaKkTepUCTHKH MOAKII0YaEMbIX ITpeoOpa3oBaTeseit

O6nema 1P - mpeoOpazoBarenu pacxona (00bemMa) ¢ IMITYJTLCHBIM BBIXOJIOM THTIA «OTKPBITHIH

V1 - V3* KOJIJIEKTOPY WM YHCIONMITYIbCHBIM BBIXOIOM THIIA «CYXOM KOHTAKT» Ha TePKOHE C
4acTOTOM:

e He 6omee 1000 I'y mpu uiMTenbHOCTH UMITYJIbca He MeHee 0,5 Mc;
e e Oonee 10 'l mpu anuTeNnsHOCTH UMITYIIbCa He MeHee 50 Mc.

TemmnepaTypbt [T - TCII c ogaotunaeiMu HCX, ¢ xapaktepuctukoii (mo 'OCT 6651-2009):
t1, 2 e Pt100 (0=0,00385°C™); 100IT (¢=0,00391°C™");
e Pt500 (0=0,00385°C™); 500IT (¢=0,00391°C™).
HaBnenus [T - npeoOpa3oBaTenu U30BITOUHOTO JABJICHHUS C BHIXOAHBIM CUTHAIOM
P1, P2 nioctostaaoro Toka (mo 'OCT 26.011-80) ot 4 10 20 MA 1 BepxHel rpaHuiiei

. 2
Jarna3oHa U3MepseMbIX AaBJieHU# oT 1 10 25 kre/cm”.

[Ipumeyanus
1* BxojiHOE COMPOTHBIICHNE KaHAIOB U3Mepenuii oobema - 10 kKOm.
2 Jlnuna nuauii cBsizu mexy [1P, I1T, T1/] u Beruncaurenem He 6onee 300 M.

2.4 Tlapamerpbl TUCKpETHBIX BXOM0B U BbIx00B TMK-H120 npuBenens! B Tabnuiie 2.4
Tabnuna 2.4

HawmmenoBanue napamerpa 3HaueHne
AnTHpedesr TUCKPETHOro BX0a, MC 50
BxoaHoe HampsihKeHne TUCKPETHOTO BXoa, B oT 5 mo 12
BxoaHoe conpoTuBieHme TUCKPETHOTO BXoaa, KOM 1
MakcuManbHOe HanpspKeHHe KOMMYTAIMH JUCKPETHOTO BBIX0/1a, B, He Gonee 30
Tok KOMMyTaIlMU TUCKPETHOT'O BBIX0a, MA, He Ooliee 2

[Ipumeuanue —4 nuckpersix Bxoga DIN1-DIN4, 2 nuckpernsix Beixoga DOUT1, DOUT?2

2.5 HomwuHanbHble QYHKINU MPeoOpa30oBaHUs BXOJAHBIX CHT'HAJIOB B 3HAUCHHS U3MEPSIEMBIX TT1apaMeTpoOB,
(dbopMyInBl pacuera TEIUIOBOW HSHEPTHH, COTJIACHO BBIOPAHHOM CXEMBI W3MEPEHHH, a TaKkKe JUana3oHbI
M3MepsIeMbIX [TapaMeTPOB B COCTABE CHCTEM M3MEPUTENBHBIX TEIIOBON AHEPTUH U TEIJIOHOCHUTENS
NC.TMK-H120 (nanee -terutocuerynku UC. TMK-H120) npencrasnens! B [Ipunoxennn b.

[Ipumeuyanue - [ns kaHAIOB, B KOTOPBIX 3a4Aa€TCs JOTOBOPHAsl TEMIIEpaTypa XOJIOAHONW BOJBI,
rcnonab3yeMoit st moanutku TC Ha CTOYHUKE TETIOThI, pe3yIbTaThl U3MEPEHHH TEIIOBON SHEPTHH
JOIKHBI KOppekTupoBathes B coorBerctBuu ¢ ['OCT P 8.592-2002.




WMNPOMMPUBEOP T115.408843.027-21 P3

3 YCTPOHMCTBO U PABOTA BBIYUCJIUTEJA

3.1 [Ilpunuun peiictBuss TMK-H120 ocHoBaH Ha HENPEPHIBHOM H3MEPEHUM U MpeoOpa3oBaHUU
BXOJIHBIX QHAJIOTOBBIX CHUTHAJIOB, MOCTYMAIOIIKUX OT MEPBUYHBIX U3MEPUTEIBHBIX MpeoOpa3oBaTee,
Y BBIYMCIICHUS TEIUIOBOM SHEPTUH U KOJIMYECTBA TEIUIOHOCUTES.

3.2  YcTpoHCTBO BBEIYUCTUTEIS

BbruucnuTenbs KOHCTPYKTUBHO BBITIONHEH B yapONPOYHOM IJIACTMACCOBOM KOpITyce, 00eCeunBaroeM
MBIIEOPHI3rO3aAMIIECHHOES UCIIOJIHEHHE TPUOOpa, W COCTOMT W3 OJIOKa KOMMYTallMd C IUlaTod M Oioka
BbIUucIuTeNs ¢ atoi (cM. [punoxenune A). [loakmioueHne THHAN CBSA3M U3MEPUTENBHBIX peodpa3oBaTeneii
OCYIIECTBIISIETCS Uepe3 TepMeTHUHbIE KaOellbHbIe BBOBI KOpITyca.

3.3 Anroput™m paboThI BEIYHCITUTEIS

MuKporporeccop OCyIIeCTBISIET MPHUeM M 00paboTKy BXOMHBIX CUTHaNOB ¢ nopkimtodeHHbx [1P, IIT u
IT/1 u nmpeoOpa3oBbiBaeT X B (PU3NUECKUE BETUIHHEI.

Comnporusnenns TCII, n3Mensironecss B 3aBUCKMOCTH OT TEMIIEPATYPHI, IPEOOPa3yloTCcs B HAIIPsDKEHHE,
U3MepsieMoe  aHajoro-uQpoBeiM  mpeodpazoBarenem  (ALIIT). [lanee, monydennsii xom  ALII,
MIEPECUYUTHIBACTCS MHKPOIPOLIECCOPOM B 3HAYEHHE COIMPOTHBIIEHMS, a 3aT€M, B 3aBHCHMOCTH OT 3a/JIaHHOTO
turma HCX, B 3HaueHUe TeMITepaTyphl.

BrixonHoit Tok I1/], mporopiinoHanbHbIl AaBJICHUIO TEIIOHOCUTENS B TPYOOIPOBOE, peodpa3yercs B
HampspKkeHne, KoTopoe Takke n3Mmepsiercs npu nomontu ALl u mepecunTsiBaeTCsl B 3HaU€HUE TOKA, KOTOPOE
npeodpa3yercs B 3HAUCHHE JaBJICHUS.

KomnuectBo ummynbcoB, nmoctynuBmmx ot IIP, ymHOXaeTcs Ha Bec MMIIylbca M TpeoOpasyercs B
3Ha4YeHUe 00beMa TETUIOHOCHTEI, @ X YacToTa B TEKylllee 3HAUCHHE pacxoja.

Hna IIT u IIJI B BbIYMCAMTENE HMMEETCA CUCTEMa JIMAarHOCTHUKH, IO3BOJISIONIAS OMPENENSITh OTKa3
nmpeoOpa3oBaTesisi 10 BBIXOAY IMOJYyYCHHBIX 3HAYCHUN BEIMYWHBI 32 HM3MepsieMblii auama3oH. Otka3 [P
olpeensaercs 1o UCIPABHOCTU JUHUM CBsi3H ¢ [1P.

[170THOCTP W SHTANBMUSA TEIUIOHOCUTENS] BBIYUCIAIOTCA IO aNMpOKCHMHPYIOIIUM ypaBHEHHSM Ha
ocHoBanuu ManHbeix ['CCC/I mo n3MepeHHbIM (JI100 TOTOBOPHBIM) 3HAYEHHUSIM TEMIIEPATyp U AaBICHUH.

[lepron m3Mepenuii Temmepatyp U JaBJIEHHI cOCTaBiseT 6 ¢, MEepHoJ pacdera TEKYUIMX MapaMeTpoB
cocTasJsier 2 c.

Tekylee 3HaYEHNE TEIIOBOM MOIIIHOCTH BBIYUCIISIETCS MO (JOpMyaM B 3aBUCHMOCTH OT KOH(QHUTYpaIuu
ucrnonbp3zyemoit cxemsl TC.

CyTrouHble apXHBHBIC MMOKa3aHHS TEIJIOBOW HSHEPTUH, MAacChl, 00bEeMa TEIUIOHOCHUTENST W BpPEMEHH
BBIYHCIISIOTCS KaK CyMMa 4aCOBBIX IMOKa3aHUH, MECSYHbIE MOKA3aHUS - KAaK CyMMa CYTOYHBIX.

Htorosle apxXuBHBIC TOKa3aHWs TEIUIOBOM DHEPrHH, MAacchl, 00beMa TEIUIOHOCHTENSI W BpPEMEHH
MPEICTABIISIOT COOOM TEKyIIHe 3HAaYEHHsI TapaMeTPOB Ha MOMEHT CO3JJaHHS apXUBHOM 3aITHCH.

CpenHedacoBble apXWBHbBIE MOKa3aHUS TEMIIEPATypbl M JABJIEHHS BBIYHCIAIOTCS KaK CyMMa TEKYIIUX
MOKa3aHui, JeleHHas Ha KOJMYecTBO H3MepeHuil. CpenHecyTOYHble 3HAYEHUs BBIYHCIAIOTCS KaKk CyMMa
YacOBBIX IMOKa3aHWUi, JeNeHHas Ha KOIW4YecTBO 4acoB. CpenHeMecsyHble 3HAUEHHS BBIUUCIAIOTCA KaK CyMMa
CYTOYHBIX TIOKa3aHHM, AeJIeHHAast Ha KOTUYECTBO CYTOK.

CpenHeB3BelIeHHOE 3HaYEHHe TeMIIepaTyphl 3a 4ac, BBIUMCISIETCS KaK CyMMa MpOW3BENEHUI TeKyIIei
TeMIepaTypbl U Macchl TEIJIOHOCUTENS KaXKJIOro MepHo/ia M3MEpPEHHUs], JeJIEHHOE Ha Maccy TEIUIOHOCUTENA 3a
aToT uyac. CpenHeB3BEUIEHHOE 3HAUYE€HHE TEMIIEpaTyphl 3a CYTKH, BBIYMCISIETCS KaK CyMMa IPOH3BEICHHI
CPEIHEB3BEUICHHOM TeMIlepaTypbl M MacChl TEIJIOHOCUTENSI 3a 4achl 3THUX CYTOK, JEIEHHOE Ha Maccy
TEIUIOHOCUTENS 3a 3TH CyTKU. CpeaHeB3BeIIeHHOE 3HaUeHNEe TeEMIIEpaTyphl 32 MECSI], BEIYHUCISIETCS KaK CyMMa
MIPOU3BENCHUI CpeTHEB3BEIICHHON TeMIlepaTypbl U MacChl TEINIOHOCHUTENS 3a CYTKH 3TOr0 Mecsla, JeJIeHHOEe
Ha Maccy TEIUIOHOCUTENIS 33 STOT MECHLL.

B Beruncnutene nmeercsa 4 nuckpernsix Bxoaa (DIN1-DIN4), koTopsie MOXKHO HCIIONB30BATh
Ui KOHTponsl muTanus npeooOpazosareneilt (DIN1-DIN3), a Tarxke Ui BHEIIHHX JATYUKOB aBapUHHOM
CUTHAJIHM3AIHH.

B Berumcnurene mnpenycmorpensl 2 auckperHbix Bbixoga (DOUTI1, DOUT2), koTopeie MOTYT OBITH
CKOH(UTYPUPOBAHBI B KaYECTBE JIOTHYECKUX, OO CHTHAJIM3UPYIOMIMX O BBHIMIONIHEHHH YCIIOBHSA, IO 3apaHee
3aJJaHHOMY COOTHOIICHHIO WM3MEPEHHBIX WIM CepBHCHBIX mapaMerpoB (cM. [lpunoxenuwe [13-2), nubo
TCHEPUPYIOIIMX BBIXOAHYIO YACTOTY, PACCUMTAHHYIO BBIYMCIHTEIEM TIO0 BBIOPAHHOW 3aBHCHMOCTH C
WCIIOJIb30BaHNEM M3MEPEHHBIX WM CEPBUCHBIX MTapaMeTpPOB.

TexHMUECKHE XapaKTEPUCTHKH JUCKPETHBIX BXOJIOB U BBIXOJIOB BBEIUMCIUTENS TPUBEACHBI B TabmuIe 2.4,
a UX opraHu3aIs Ha pucyHke 6.1.
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CurHanm Ha JUCKPETHOM BBIXOJIE, B 3aBUCHMOCTH OT €ro peKuMa paboThl, MOXKET MOSIBUTHCS:
- €CJM OH YCTAHOBJIEH B PETUCTPE YIPABJIECHUS JJIs1 COOTBETCTBYIOLIETO BBIXOAA;
- npu Bo3HUKHOBeHHH J1000i HC mnm ¢urara yka3zaHHBIX B COOTBETCTBYIOIIMX MAacKax;
- IIpY BBIIOJIHEHUH 3aJaHHOIO yCIIOBUS;
- Tpu 3aJaHuM pexxuma YacToTHBIN (HaIUYHe YaCTOTHl BRIXOJHOI'O CUTHAJA).
[IpenycmoTpena BO3MOXKHOCTh MHBEPCHHU BBIXOJIOB - IPY BKIIIOUEHHOW UHBEPCHH (PU3MYECKUI CUTHAT Ha
COOTBETCTBYIOIIIEM BBIXOJIE Oy/IeT HHBEPTHPOBaH.

3.4 Peaxuuu Berunciaurenei ua HC
[Ipu pabote BBIUMCHUTENEH MOTYT BO3HHMKAaTh pasnuuHble HC, BbI3BaHHBIE KaKk BHYTPEHHHUMH, TaK U
BHEITHUMH NMPHYMHAMH, HAPYIIAIOIIUME WM HE HApYIIAIONIMMU HOPMaJIbHYIO pa0OTy BBIYHCIIHTENS B COCTaBE
y3ia ydera. HC MoryT ObITh BBI3BaHBI:
HapYIIEHUEM YCIIOBUH 3KCILTyaTallui BEIYUCITUTENIECH;
HEMpaBWILHBIM BEIOOPOM PEKHUMa pabOThI BRIYUCIUTENEH 1 X 0TKa3aMHu;
OTKa3aMu npeoldpa3oBaTereil, BXOIIIINX B COCTAB y3J1a y4eTa;
OTKa3aMU JINHUH CBSI3H, COSAMHSIONINX MPeo0pa3oBaTEH C BHIYUCIUTEIEM;
HeNnpaBWIGHBIM (DYHKIIMOHUPOBAaHHUEM, JWHAMUKOM PaOOTHl M HapyIICHHEM YCIOBUH OSKCIUTyaTalluu
CHCTEMBI TEINTOCHAOKEHUSI.
BosnukHoBenne u peructpanust HC He siBisieTcss CBHIETENBCTBOM BBIXOJIA M3 CTPOS y3/a ydeTa W He
MOXET CIYXHTb JIsl OLUEHKH €ro METPOJOTHYECKUX XapaKTePUCTHK, a SBJSIETCS JIMIIb TIOBOJOM JUIS
oIpesieNIeHUs] IPUYHH €€ BBI3BABILIHX.
B Beumncnurensx npenycmorper noctosHabli ananmm3 HC. BosnuknoBenne nmo6oit HC, miubo coObrThs
¢duKcupyeTcs B apxuBax BBIUMCIUTENCH, BpeMs moseiierns U nponananus HC ¢ukcupyercs B xxyprane HC.
CrpykrypHbIe cxembl, noscHstomue padory TC BerumcnuTeneil npu BO3HMKHOBeHHH pasmmuHbIX HC,
MIpUBEIEHBI Ha pucyHKe 3.1 (ympoienHas) u pucyHke 3.2 (pa3BepHyTas).

Peakuuu na HC

Macka coObITHI Co6srtie TC

TC

Pucynok 3.1

Bozuuknosenne HC B TC BbI3bIBaeT 33aHHYIO MPU HACTPOWKE BBHIYHUCIHUTENS PEAKLUUIO U MPHUBOAMT, B
3aBHCUMOCTH OT YCTAHOBJICHHOW Macku (OmpeiensieMod TpeOOBaHUSMH, MPEIbSBISEMBIMH K KOHKPETHOMY
y3J1y y4deTa), K BO3HUKHOBEeHHUIO coObiThs TC.

B TC MoxHO THOKO HACTPOUTHh peakiuio Ha Kaxnayro n3 HC, a ¢ moMOIIpl0 MacoK HacTPOUThH TPH
COOBITHSI.

[Ton mackoii 31ech MOHUMAETCs Ia0JIOH, BBICNAIONINN TobKo onpeneneHubie HC, cymecTBeHHbIe s
JAHHOTO COOBITHSI.

B TC Beraucnutens cymectBytot ciuenytomue HC:
o Kananbubie HC, BO3HHKAIOT B pe3yjibTaTe 0TKa3a H3MEPUTENBHBIX Mpeodpa3oBaTeNneil MM BBIX0/a
M3MEpEeHHBIX 3HaYeHUH MapaMeTpoB B KaHAIaX BRIYMCIUTENS 32 3aJJaHHbIE TOPOrOBbIE 3HAUCHHS.
e HC TC, BO3HUKAIOT B pe3yibTaTe 00paOOTKU 3HAYCHHN BXOIHBIX MApaMeTPOB, U MPH BBIYUCICHUH
TeruioBoii sHepruu B TC.
CylecTByrOT 0011Me T Bcero Berunciutens ¢uaaru u HC:

e Annaparubie HC, BO3HHKAIOT NTPH HEHCIIPABHOCTH (DYHKIIMOHAIBHBIX Y3JI0B BBIYUCIHUTEISI, COOCB

pH paboTe C MaMATHIO, & TAKIKE MPHU TIEPEXOJIC B COOTBETCTBYIOIIUI PEXKUM pabOTHI;

@Jiaru BHEIHUX COOBITHIA, BOZHUKAIOT MPH HAJIMYUM CUTHAJIOB HAa JMCKPETHBIX BXOAAX, a TAKXKE MPH
nepexojie K 3uMHeMy (JIeTHeMY) riepuony Tersonorpednenus. [Ipu Hactpoiike TC MOXHO ¢ TIOMOIIBIO MacKH
yKasath, kKakue u3 ¢iaros 0yayt ¢popmuporats HC Brewnee coovimue 8 HC TC;

e duaru AMCKPETHBIX BBIX0J0B, OTOOPaXKAIOT HAJIMYKME CUTHAJIOB HA IUCKPETHBIX BBIXOJAX.
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Pucynok 3.2

ITon ¢urarom 31ech NOHMMAETCS yKas3aTellb, CUTHAIM3UPYIOIIUMH O HACTYIJIEHUM TOrO0 WJIM HHOIO
COOBITHS, OTHOCSIIETOCS K pab0Te BEIYUCIUTEIS.

[lpy HanMyMM CUTHAJIOB HAa BXOAaX KaHAIOB o0ObeMa, TEMIlepaTyp M JABJICHHHA TNPOUCXOTUT HX
M3MEpeHHE U BBINONHAETCA pacdeT mapaMerpoB. lIpu BbIXome mapamMeTpoB 3a paHee YCTaHOBJIEHHBIE IMOPOTH
(rpaHMIIBI) BO3HUKAIOT COOTBETCTByMOIINE KaHadbHble HC, mpu HamMuuu KOTOPBIX, B 3aBHCHUMOCTH OT
3aJaHHbIX peaknuid Ha kanajabHble HC (cM. Tabmumy 3.5) HEKOpPEKTHBINM MapameTp MOXKET 3aMEHSIThCS B
pacuerax JHOO IOTOBOPHBIM, JTHOO TOPOTOBBIM, JHOO HYJEBHIM 3HAauUCHUsSMHU. Tarke, mo kaHambHbiM HC
MOXET OBITh OCTAHOBJIEH CHUET TEIUIOBOW SHEPTHH, JIMOO HCIIONL30BAThCS JOrOBOPHOE 3HAYEHHE TEIIOBOM
mormHocTH (W=Wmor).

[Ipu pacuere mapamerpoB TC Taxke MOTYT BO3HHKAaTh HEKOPPEKTHBIE CHUTyallu (Hampumep: ti<tx;
At<Atnn; At<0; HeOanmaHc pacxonos Mex 1y kaHanamu TC). Oto npuBoauT k BozHukHoBeHUI0 HC TC, Hannune
KOTOPBIX, B CBOIO OYepe/ib, B 3aBUCUMOCTH OT 3aaHHbIX peaknmii Ha HC TC (cM. tabmuity 3.6), TakKe MOXKET
BIHATH Ha ONpelelieHHe MapaMeTpoB W TNPUBOIUTH JHOO K OCTAHOBY cUeTa TEIJIOBOW JHEPTUH, OO0 K
HCTIONIB30BAHUIO IOTOBOPHOTO 3HAYCHHUS TEILTOBOM MottHocTH (W=W 110T)

10
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Hannume cookymuoct kaHajdbHbiXx HC w HC TC, BbIIENEHHBIX COOTBETCTBYIOIIMMH MacKaMH,
OIpe/IeTIsieT MOsBJICHHE 3alaHHOro coObITHA. [losBeHre cOOBITHS (GUKCHPYETCS B apXHBE M BBI3BIBAET CUET
BpeMenn Tco6. B TC moxer ObITh THOKO HacTpoeHo Tpu coObitusi (CodbiTHe 1 - 3), ompenensembIx
TpeOOBaHUSMH, TIPEBIBIISIEMBIMH K KOHKPETHOMY Y311y y4dera (cM. mpumep Hactpoiika TC B 11.6.7).

Annapatusie HC, Bo3HUKaroIue Mpy paboTe BIYMCIUTENS IPUBEEHBI B Tadmuie 3.1.

Taonuma 3.1

Kog HanmMenosanue

Omnucaune

0 | Copoc nuranus

Bo3znukaer ITpY BKIIIOYCHUUN NTUTAaHUA

1 | Cucremuslii copoc

Brrunciutens ObuT nepesarpysken mo Watchdog Taitmepy (mmpoun3orinio
3aBHCaHKE IPOTrPaMMBbl)

2 | Orka3z ALIL

Otkaz ALIIL. AnmapartHast ommOKa Mpu U3MEPEHUH 110 BCEM KaHallaM,
T.€. TOJIy4EHbl HEKOPPEKTHBIE OTBeTHl npu odMmeHe ¢ AL[Il Bo Bcem
LUKJIE U3MEPEHUN

3 Otka3 RTC

OTka3 BHYTpPeHHHX 4YacoB. HeKOppeKTHOe BpeMs WJIM OMINOKa IpH
oOMmeHe.

EEPROM

BoccraHoBienne JaHHBIX B

Cooit CRC manaeix B EEPROM, HO maHHble OBUIM BOCCTAHOBJIEHEBI M3
pE3EPBHOI KONUU

5 | Cooit napueix B EEPROM*

Co6oit CRC nannbix B EEPROM B 0CHOBHOM U pe3epBHOIN KOIWH.

BoccraHoBiienne JaHHBIX B

Cooit CRC pgammeix B DATAFLASH mamsaru, HO AaHHBIE OBUIM

6 DATAFLASH* BOCCTaHOBJIEHBI U3 PE3E€PBHON KOIIHU

7 COoit TaHHBIX B Cooit CRC nannbix B DATAFLASH nmaMsiTi B OCHOBHOM U pe3epBHOI
DATAFLASH* KOITHH.

8 Cooii nauasix B0 FLASH Cooii CRC Bo FLASH namsaru. Cooii I1O Berunciaurens

9 | Pexxum "TIOBEPKA" BO3HUKAIOT IpU TI€PEX0JE B COOTBETCTBYIOIIMM PEXHUM pPabOThI

A | Pexxum "HACTPOUKA" BBIUMCIIUTENS (CM. 11.3.6)

B | Pesxxum "KAJIMEPOBKA" Bo3HHKaeT TOJIBKO B apXHBHBIX 3aIHCAX, KOTOPbIE ObLTH

BOCCTAHOBJICHBI 33 TO BPEMsi, KOTOPOE MPUOOp HAXOIUIICS B
D | OrcyrcrBHe nuTanus OTKITFOUEHHOM COCTOSIHUH

* Ilpu nosiBinennu nanHbix HC HeoOX0IMMO MPOBEPUTH BCE HACTPOCYHBIE MapaMeTpbl BO M30SKaHHUE
HEKOPPEKTHOH paboThl BEIYHCIUTEIS.

dJiard BHEIIHUX COOBITHI, IPUBEACHBI B Ta0muIe 3.2.

Tabnuma 3.2

Kog HanmMmenosanue Omnucaune

0| Curnan na sxone DINI Hannure curaana Ha COOTBETCTB H

1 | Curnan sa sxone DIN2 VIOIIMX TUCKPETHBIX Bxomax. Hamuume
WJTA OTCYTCTBHE CUTHAJIA Ha TUCKPETHBIX BXOJIaX 3aBUCUT TAKXKE OT

2 Curnaan Ha Bxone DIN3 N

3 | Cursan Ha Bxoxe DINA YCTaHOBJICHHOH MOJIIPHOCTH BXO/IOB

4 | Jlerauit nepuon draru TeKyiero nepruoja TeronorpedaeHus. B 3aBucuMocTy OT eproaa

5 | 3uMHul nepuox WCIOJIB3YIOTCS JIETHUE WM 3UMHHUE JIOTOBOPHBIE MTAPaMETPHI (ygy Prg)
XOJIOTHOM BOJIBI, HCTIONB3yeMon st moanuTku TC Ha HCTOYHUKE TEIIOTHI

Kanannnbie HC, npuBeneHs! B Tadmauie 3.3.

Tab6numa 3.3

Kog HanmMmenosanue Omnucaune
0 Ortxkas [1P1 Ortka3 [1P. [IpnuanHamMu 0TKa30B MOTYT OBITH: OOPBIB JIMHUH, K/3 JTMHUH,
1 Ortxkas [1P2 curtai orcyrcrsue nuranus [1P. [IpuunHy oTKa3a MOXKHO y3HaTh B
2 Ortxka3z I1P3 CEpPBUCHOM MEHIO TUarHOCTHKHU JaT4UKOB (cM. [lpunoxkenue J15)
3 gl > g Bml N . N
4 2> g 2 OOBeMHBII pacxoll B KaHajie OOJbIIe COOTBETCTBYIOIICH 3a/JaHHOM BETWYHHBI
5 o3> g B3 BEPXHEr0 Mopora pacxoa
6 g MuH1< gl<g Hnl | O6peMHEIi pacXo/ B KaHaje OOJIbIIE COOTBETCTBYIONIETO 3aJaHHOTO
7 | g MuH2< g2< g HN2 | MUHUMAJIBHOTO PAcX0/a, HO MEHbIIE COOTBETCTBYIOIICH 3a/IaHHOI BEITMYMHEI
8 | g muH3< g3< g HN3 | HWKHETO Iopora pacxona
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Oxonuanue mabauywvt 3.3

Kog HanmMenosanue Omnucaune
9 gl<g munl N
A < g Mun2 OOBeMHBIN pacxojl B KaHaJle MEHBIIIE COOTBETCTBYIOIIETO 3aJJAaHHOTO
— MUHHMAaJIBHOTO pacxoa
B g3<g muH 3
C Ortxas I[1T1 Ortka3 tepmoripeodpazoBatens. [IpuurHaMu 0TKa30B MOXKET OBITh BBIXOJ
D Orkas [IT2 conpotusienust TCII 3a rpaHuUIlBl ©3MEPSIEMOr0 AMana3oHa, 0o anmapaTHas
ommbOka ALIII. [TpuunHy 0TKa3a MOKHO Y3HATh B MEHIO JTHATHOCTUKH
nataukoB (cM. [punoxenue J15)
E |tl >t Bml; tl <t mml | Tekymas TemnepaTypa B KaHaje OOJbIIE 3aJaHHOTO JIOITYCTUMOT'O BEPXHET 0
1opora Wi MeHbIIIEe 33JaHHOT0 JJOITYCTUMOr0 HHYKHEr0 1opora. 3aaBaeMble
F 2>t Bn2;t2 <t Hn2 MOPOTHY JOJKHBI HAXOIUThCS B paboveM JTuana3oHe U3MEpsieMbIX TEMIEpaTyp
G Ortxas [1J11 Ortka3 npeobpa3zoBatens naBieHus. [IpyurnHaMu 0TKa30B MOTYT OBITh BBIXOJ
H Ortxka3s 112 M3MEPEHHOr0 3HAYCHUS TOKA 33 MPAHHUIIBI U3MEPSIEMOro0 Iruana3oHa, oopaTHas
MOJSIPHOCTD, OO0 anmapartHast ommbka AL, TIpuunHy 0TKa3a MOKHO y3HATH
B CEPBHCHOM MEHIO AMATHOCTUKU MaTunkoB (cM. [Ipunoxenne [15)
I | P1>P_eul PI <P_nnl | Tekyiee aaBieHue B KaHayue OOJIbIIE 3aJaHHOTO JOITYCTHMOI'O BEPXHEro
J | P2>P_Bn2 P2 <P_nn2 | nopora uin MEHbIIE 3aJaHHOTO JOIMYCTUMOI0 HUKHETO ropora. Bepxuuii u
HWKHUH TOPOTH JOJKHBI HAXOAUTHCS B paboveM JInana3oHe H3MepseMbIX
JIABJICHUI

IIpumeuyanue

[Moporoeeie kananeasie HC ([3 - B], [E,F], [LJ]) Moryr ObITh OTKIIOYEHBI

JIOTIOJTHUTENBHBIME HacTpoiikamu (cM. Tabmumy J[3-1.2). Iloporoeeie HC He ycraHaBmuBaroTcs, eciu
WCIIOJIB3YIOTCSI TOTOBOPHBIE 3HAYEHUS TTapaMeTpPOB.

JlomonHUTebHYI0 HMHGDOPMAIMIO O MpUYMHE OTKa3a mpeodpa3oBaTesen,

IOAKIKYCHHBIX K

COOTBCTCTBYIOIIIUM KaHajlaM, MOXXHO IIOJY4YHUTb B CCEPBUCHOM MCHIO ((JII/IaFHOCTI/IKa JaTYHUKOB» (CM.

[Tpunoxenwue /15).

HC TenJioBoii cucTeMbl IPUBEACHBI B Ta0MIE 3.4.

Taonunma 3.4

Kox | HammenoBanwue Onucanue
0 Buemmnee YcraHoBIneHbI (priark BHEIIHUX COOBITHH, YKa3aHHBIE TPH HACTPOIKe B Macke (aros
COOBITHE BHeIHNX cobbiTuii TC
t1<txs Temmeparypa B KaHaJIe HH)KE TEMIIEPATYPHI XOIOJHOM BOJIbI, UCIIOIb3YEMON ISt
P t<txB noqnmutku TC Ha ucrounuke Teruiorel. HC BO3HUKAOT, eciii B hopMylie pacuera
TEIJIOBOM DHEPTUHN €CTh PA3HOCTh TEKYIIEH SHTANBITUHN U SHTATBINH XOJIOJHON BOJBI.
3 dt1<0 Pasnuia Temnepatyp Mexay KaHaJaMH OTpUIIATENbHA 110 3HAKY M MEHBIIIe
HaMMEHBIIEro JonycTumoro 3aadenusi. HC MoryT Bo3HUKaTh, ecid B (hopmylie
4 dtl<dt mn pacuera TEeTUIOBOH HEPTHH €CTh Pa3HOCTh TEKYIIMX YHTAIBITNI MEKIY KaHAJIAMU.
Heb6ananc pacxonoB Teruionocurens. YacoBoii pacxon B 00paTHOM TpyOorpoBoe ()
5 | gl *Kup>g2>gl MPEBBIIIAET YaCOBOW Pacxo/] B MojaroleM TpyoonpoBoe (g;), HO He Ooliee
- nomyctumoro 3HaueHus g;-K. HC moxer Bozunkats B TC ¢ OTKPBITHIM HIIHA 3aKPBITHIM
KOHTYPOM.
Heb6ananc pacxonoB Teruionocurens. YacoBoii pacxon B 00paTHOM TpyOorpoBoe ()
6 g2>gl*Knp NPEBBIIIAET YACOBOM Pacxol B IOAAOIIEM TpybonpoBoe (g;) boee A0myCTUMOro
3nauenus g;'K. HC moxer BozHuKaTh B TC ¢ OTKPBITHIM HJIM 3aKPBITHIM KOHTYPOM
K> ]>e) Heb6ananc pacxonoB Teruionocurens. YacoBoil pacxol B oAatoieM TpyoonpoBoe
7 |8 p=gl~g (g1) mpeBBIIIaET YacOBOM pacxoi B 00paTHOM TpyOonpoBoe(g,), HO He Ooree
nonyctumoro 3HadeHus g,'K. HC moxer Boznukats B TC ¢ 3aKpBITBIM KOHTYPOM
>0 %K1 Heb6ananc pacxonos Teruionocurens. YacoBoil pacxol B oAaonieM TpyoonpoBoe
8 &g P (g1) mpeBBIIIaeT YaCoOBOM pacxoa B 00paTHOM TpyOoIpoBoe(g,) Ooliee T0MyCTHMOrO
3nauenus g’ K. HC moxer Bosaukats B TC ¢ 3aKphITHIM KOHTYPOM
9 CoOnbitre 1
A CoObiTHE 2 ®naru cobObITHi
B CobObiTHe 3
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Oxonuanue mabauyvt 3.4

Koxn | Hammenosanmue Omnucanue
C Pezepn Pezepn
D OcranoB V3 | OcTaHOB cyera B IONOJHUTEIBHOM KaHayie V3
E W= W, Hcrnonb3yroTcst 1OroBOpHBIE 3HAYEHUS TENJIOBOM MOIIHOCTH.
F OcranoB TC | TeruoBas cucteMa OCTaHOBJICHA TTOJTHOCTHIO MIIH C TIPOIOJKEHUEM CUETa
paboTaroIIMX CYSTYMKOB. TerioBas MOIIHOCTh MpUpaBHUBaeTCs K 0.

[Ipumedanus —

1 HC nebananca pacxonoB [5 - 8] B TeueHHH Yaca MMEIOT MPEIBAPUTEIILHOE 3HAYeHHE, OKoHYaTepHo HC
YCTaHABJIMBACTCS B KOHIIE Yaca Ha OCHOBE JaHHBIX 3a Yac ¥ UMEHHO 3TO 3HAUYCHUE 3aMCHIBACTCS B apXUB.

2 HC nebamanca pacxoqoB [5 - 8] MOryT OBITh OTKITIOUEHBI JAOMOJIHUTEIBHBIMA HACTPOMKAMU TEIIOBOM
cucteMsl (cM. Tabmuny J[3-1.2).

Peaxninu Ha xanaiapusie HC

B 3aBucuMocTH OT TpeOyeMOoro ajaroputMa padoThl BEIYUCIUTENSA MOTYT OBITh 3aJIaHbl CJACTYIOIIUE THITBI
peakiuii Ha kaHanbHble HC, npuBeneHHble B Tadauie 3.5.
Tab6numa 3.5

Tun peakuuu
HC Her OcranoB OcranoB . 3navenne = |3HadeHUE = |JHAUCHHUE =
W=W .
peakuu TC CO CYETOM JIOTOBOPHOE 0 opor

Ortxka3s I[1P . . . . . .

g>g_BH . . . . . . .

g MHUH<E<gZ HII ° . . . . . .
g<g MUH . . o . . .
Otxka3z IIT . . . . . .

>t _Bo; t<t_HO . . . . . . .
Ortxas [T/ . . . . . .

P>P Bm; P<P Hn . . . . . . .

Peaxiimu na HC TC

B 3aBucuMocTH OT TpeOyeMOoro ajaroputMa padoThl BEIYUCIUTENS MOTYT OBITh 3aJIaHbl CACTYIOIIUE THITBI
peakiuit Ha HC TC, npuBenennsie B Tadmuiie 3.6.

Taonuma 3.6

Tun peakuun
OcranoB
Kon HC Her OcraHoB i G1=G2 = _ _
peakuun | TC co W=War | (G1rGoyn | O1702 | 62761
CUETOM
0 Bremnee . . . .
coOBITHE
1 tl<txs . . . .
2 t2<txB . . . .
3 dt1<0 . . . .
4 dtl<dt nml . . . .
5 gl *Knng2>g1 . . . . . . .
6 g2>g1*Knp . . . .
7 gz*KHp2g1>g2 . . . . . . .
8 g1>g2*Knp . . . .
[Ipumeyanus
1 Peakunu na HC Hebaanca pacxomoB [5 - 8] BBIIONHSIOTCS B KOHIIE Yaca;
2 Jns pgomomauTensHOro kanama V3 Bmecto peakiuit OctanoB TC, OcrtanoB co cuerom, W=Wmor
BbIOMpaercs peakius OcranoB V3.
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Kon HC nipu mo0bIX peaknusx perucTpupyercs B TEKYIIUX MapaMerpax u QUKCHPYETCs B apXHUBaXx.
ANTOPUTMBI Pa0OTHI BBIYHCIUTENS TP PA3TUYHBIX THUITAX 3a/IaBAEMBIX PEaKIINN:

Hert peaxkuumn - Peakius na HC otcyTcTBYyeT.
Ocranos TC:
e Brruucnenne Q u W B TEMJIOBOH crcTeMe MpeKpaaeTcs;
e Cuer V u G B TeoBoi cucTeMe IpeKpariaerTcs;
o OOBEeMHBIN 1 MaccoBbIi pacxox mpupaBHuBaercs K 0;
o BroruncieHne cpelHUX TeMIleparyp W JaBICHHA 3aBUCHT OT JIOMONHUTENBHBIX HACTPOEK TEIIOBOM
cucTeMbl. Beruncienre cpeHeB3BEIEHHBIX TEMITEpaTyp MpeKpaliaercs;
e IIpexpammaercs cyeT BpeMeHH Oe3aBapuitHoit paboTsl TennoBoii cucteMbl Tpasrcs
o YcranaBmiBaercss HC ¢ xonom [F] Ocmanoe TC B HC TemIoBoM CHCTEMBI.
OcTaHoB co cyeToM:
e Brruucnenne Q u W B TEIJIOBOH crcTeMeE MpeKpaaeTcs;
e Cuyer V u G B TEIIOBOH CHCTEME MPOIOIDKACTCS TP UCIIPABHBIX JaTUNKaX;
e BrlunciieHuEe CpeAHNX WINM CPEIHEB3BEIICHHBIX TEMIIEPATYp U CPEIHUX AABJICHHUN B JAHHOU TEIUIOBOMI
CHCTEME MPOJIOIKACTCS IPU UCIIPABHBIX JIATUUKAX;
ITpexparnaercs cyeT BpeMeHH Oe3aBapuiiHoit paboTsl TennoBoit cucteMsl Tpasrcs
o YcranaBmiBaercss HC ¢ xonom [F] Ocmanoe TC B HC TemioBol CHCTEMBI.
W =Wpor:
o Brruncnenue Q B TEIIOBOM cUCTEME BEJETCs 110 3a/IaHHBIM JIOTOBOPHBIM 3HaueHUsIM WI0T;
e Cuyer V u G B JaHHOI! TETUIOBOW CHUCTEME MPOAOIKAETCS MPU UCIIPABHBIX TaTUUKAX;
e BrlunciieHuEe CpeAHUX WIH CPENHEB3BEIICHHBIX TEMIIEPATYP U CPEIHUX AABJICHHUM B JTAHHOM TEIIOBOMN
CHCTEME MPOJIOIKACTCS IPU MCIIPABHBIX JIATUYUKAX;
o YcranaBmiBaercs HC ¢ xonom [E] W= Wooz 8 HC TerioBoii cucTeMbl.
3HayeHHe = JOroBOpPHOe - 3HayeHHE MapaMeTpa B KaHajie NMPUPABHHUBAETCS K 3aJaHHOMY JOTOBOPHOMY
3HAYEHHIO.
3nayenue = () - 3HaueHNE MapaMeTpa B KaHaje mpupaBHuBaeTcs k 0.
3HaveHHe = MOPOT - 3HaYeHUE TTapaMeTpa B KaHalle IPUPABHUBAETCS K TOPOTOBOMY 3HAUEHHIO.
G1=G2 = (G1+G2)/2 - TlpupaBHITH YacoBbIC 3HAUYEHHS MacC B 1-M KaHaie (mojaromeM TpyoonpoBoe) u 2-M
kaHajie (0OpaTHOM TPYOOIIPOBOJIE) K UX CpeaHeMy apu(METHIECKOMY 3HAUCHHIO.
G1=G2 - [IpupaBHATH YaCOBYIO Maccy B 1-M kaHayie (IojaroiieM TpyOOMpoOBOJE) K Y4acOBOW Macce BO 2-M
kaHajie (00paTHOM TPyOOITPOBOJIE).
G2=G1 - [lpupaBHATH YacoByl0 Maccy BO 2-M KaHaie (0OpaTHOM TpyOompoBone) K 4acoBod Mmacce B 1-M
KaHaJje (IoJaroiieM TpyoonpoBoIe).

3.5 Oprassl ynpaBieHus], MHAUKAIIMA 1 KOMMYTalKU (CM. TIpUIIOKEHHE A)

Busyanuzaius uHOOpMalMU OCYIIECTBIACTCS HAa IBYXCTPOYHOM, IiecTHaAmarucuMBoibHoM JKKU Ha
nepenHeil manenu npubopa. Tam ke pacronokeHa KiIaBUaTypa U3 IIECTH KHOMOK, MpelIHa3HAYEHHBIX IS
pabotel ¢ MeHto mpubopa. MHIMKAaTOpOM HallM4Wsl TIUTAaHHUS CIY)KHT CBETOIMO, PACIOIOKEHHBIN Ha Iuiare

kommyTanuu. KHomnka u Buika XP3 (a7 yCTaHOBKH JDKaMIIepOB) PacHOIOKEHBI Ha THUIBHOM
CcTOpoHe 0710Ka BHIYHCIUTENS U CIyXaT ansi Bxona B pexxum HACTPOMKA, IOBEPKA u KAJIMBPOBKA
(em 1m.3.6). Jlns 3amanus pexuMa (GuiabTpa KaHajioB 00beMa, Ha THUIBHOW CTOPOHE OJIOKAa BBIYHCIIHTEIS
pacrionoxenbl BWIKA XP7-XP9 s ycraHOBKM JpkammepoB. JlKamrepbl JOKHBI OBITH  00S3aTEIBHO
YCTAHOBJIEHBI Ha BCEX 3aJICHCTBOBAHHBIX KaHAlaX B OJHOM H3 PEXHUMOB (QWIbTpa, HEOOXOAUMOM st
MPaBUIBHON PaOOTHI BHIYHCITHTEINCH.

Hnsa nmopkmouenust k [IK, mMomemy wnm uHpopMmainmoHHOW ceTtu depe3 uHTepdeiic RS232 ciyxar
pasbembl uHTEpdeticoB RS232.1 u RS232.2 (cm. IIpunoxenne A). [Togxmouenue x [1K ocymiecTsisiercst Hylb-
MOJIEMHBIM KaOereM.

Hust mopkmouenus k [TK unm naopmannonnoit cetn uepes natepderic RS485 HeoOXoqMMo yCTaHOBUTD
iaty uHTepderica RS485 na Oimoke kxommyranmu. J[ns ycraHoBku TuiaThl uHTep(deiica RS485 B Onoke
KOMMYTAIIUHU PacIOIOXKeHbI BUJIKA IS MoJcoequHeHns 1 2 ctoiiku (cM. [punoxkenne A).

Hns nmopxmrouenust 1P, IIT, IIJI, a Takke BXOAHBIX U BBIXOAHBIX CHUTHAJIOB BBIYMCIMUTENS CIIy’KaT
KJIEMMHBIE KOJIOJIKH, YCTAHOBJICHHBIE B OJIOKE KOMMYTAIIHH.
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3.6 Pexxumbl paboThI

Beruucnurenu MoryT paboTaTh B OTHOM U3 CICAYIONIHX PEKUMOB!

PABOTA — OcHOBHO# peKuUM PadOThI.

e  BrruuciauTens oCyIIECTBIISET U3MEPECHHE, BRIYHICIICHNE U HAKOTUICHNE apXUBHBIX JTaHHBIX.

e JIns mpocMoTpa AOCTYIHBI BCE AAHHBIE.

e J[ns M3MEHEHHS MOCTYITHEI TapaMeTphl HE BIIHSIONINE Ha METPOJIIOTMUECKUE XapaKTEePUCTUKH (MEHIO
"Vemanosku" npuseneno B [punoxennn 14) .

INOBEPKA - PexuMm mpenHasHadeH Ui IOBEPKH BBUHUCITUTENSA. llepexom B MaHHBIA PEXUM

ocymectpisiercst u3 pexxnmMa PABOTA ycranoBkoit mkammepa Ha :1 1 :2 Briiku XP3, 3amuIieHson ot

HECaHKI[MOHUPOBAHHOIO JOCTYIa IIoMO0# moBeputens (cM. [Ipunokenue A).

e [Ipu BXO/E B 3TOT PEKUM IMOKA3aHHUS CYCTYNKOB TEILIOBOM YHEPTUU, MacChl M 00beMa OOHYIISIOTCS,
Y HaKOIUICHUE JaHHBIX HAYMHACTCS C HYJIEBBIX 3HaueHUH. COPOC CUCTUMKOB TAKIKE MPOUCXOIUT IPU
HaXaTUX KHOIIKH || HACTPOVKA ||

Brraucnurens ocyniecTBiaseT u3MepeHe, BHIYUCICHNE TEKYIINX TapaMeTpoB.
Hakoruienne apXuBHBIX JaHHBIX HE OCYIIECTBIISAETCS.
OTKITIOYal0TCS PeaKlUy Ha nmoporoesie kaHaiabHbie HC (cM. Tabnuiry 3.5).
OTkIro4aeTcs TECTUPOBAHKE JIMHUH KaHAIOB 00beMa.
[Ipu BBIXONE M3 peXUMa BOCCTaHABIMBAIOTCS IMOKA3aHUS BCEX CUETUMKOB, 3aJaHHBIC TUIIBI PeaKIIUN
Ha noporoBeie kKaHabHbIe HC 1 TecTupoBaHue (eciu OBUIO 33J]aH0) JTMHUI KaHAIOB 00beMa.

Brixon u3 pexxuma IIOBEPKA ocymiecTBisercs yaaneHueM Juxamrepa ¢ BUsku XP3.

HACTPOMKA — PexuM TpenHa3HaueH U1 BBOJA HACTPOGUHBIX TapaMeTpoB (cM. Tabmumy 6.1).
Iepexon B pexuM HACTPOMKA ocymectsiserca u3 pexuma PABOTA mi6o BBomoM 3apaHee
ycraHoBineHHoro maponst ¢ [IK wunm  kmaBuaTypel, MO0 KpaTKOBPEMEHHBIM HaXKaTHEM Ha KHOMKY

||HACTPOI>1KA || B oboux ciyuasx pexuM akTHBH3MpyeTcd Ha 5 MuH. st Toro uyToObl mpuOOp MpoxosmKall

HAXOIUTHCS B IAHHOM PEXUME, OIEpallHio Mepexo/ia HeoOX0AUMO TOBTOPHTS.

e Bpruncnurens oCyIecTBIsET U3MEPEHHE, BEIUNCIEHNE 1 HAKOTUIEHNE apXUBHBIX JJAHHBIX.

e JIns mpocMoTpa AOCTYIHBI BCE AAHHBIE.

e Jlns m3aMeHeHMs JNOCTYIHBI BCE MapaMeTphl depe3 MEeHI0 mpubopa u uHTepdeiic 3a MCKIOYCHUEM

KaJIMOPOBOYHBIX.

Beixon u3 pexuva HACTPOMKA npoHcXomuT aBTOMaTHUYECKH 10 MCTE€YEHHH 5 MUHYT. IIpu BEIXOIE
U3 peKHUMa COXPaHAIOTCS MapaMeTphl, U3MEHEHHBIE B IPOIIeCCe HACTPONKH.

KAJIMUBPOBKA — Pexum mpeaHasHayeH i HACTPOHMKM W KanuOpoBKH Berumciutens. [lepexon B
JMaHHBIA pexuM ocymecTBugercs u3 pexxuma PABOTA ycranoBkoil mxammepa Ha :3 u 4 Buiku XP3,
3alUIIEHHON TIOMOO# MOBEPUTENS OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

BbruucnuTens ocyliecTBIsIeT BEIYUCICHUE KaTHOPYEMBIX TapaMeTpOB;

[Ipexparraercs pacyer TEKyIUX TaHHBIX U HAKOIJICHHE apXUBHBIX JAHHBIX.

JKKW u xnapuarypa 0J10KupyroTcs. JoCTyI kK mprOopy OCYIIECTBISCTCS TOIBKO uepe3 nHTepderic.
Jlist u3MEHEeHHUs IOCTYITHBI BCE TTapaMeTphl, B TOM YHCIIe  KaTHOPOBOYHEIE.

Brixon u3 pexxuma KAJIMBPOBKA Beimonasercs yaaneHueM pkamiepa ¢ Biiku XP3. [pu Beixone u3
pEeXKMMa COXPAHSIOTCS TapaMeTpPhl, U3MEHEHHEIE B TIPOIIeCCe KaTHOPOBKH.

Cxema moAKIIOUeHMs TPUOOPOB M 000PYIOBaHUS TIPH MPOBEICHUH KaTHMOPOBKH, a TAKXKE YKa3aHUS I10
BBITIOJTHEHUIO KaJIMOPOBOUHBIX orepanuii npuseaeHsl B [Tpunoxennn XK.
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4 MAPKHUPOBKA, INIOMBUPOBAHMUE, YIITAKOBKA

4.1 MapkupoBKa H TUIOMOHpPOBaHHE

4.1.1 Ha kopiyce BBIYUCIUTENS HAHECEHBI CIEIYIOINE MAPKUPOBOYHBIE 0003HAYCHUS:
®  HAMMEHOBaHHE HCIIOIHCHUS;
®  3aBOZICKOM HOMeEDp (PacIoioKeH MO MPO3PAYHOI KPHIIIKOI KOpIyca B JI€BOI HIKHEH 4acTH
JIUIICBO TTaHEU pruoopa);
®  3HAaK YTBEPIXKIICHUS THUIIA;
e HAMMEHOBAHWE WJIW TOBApPHBIH 3HAK MPEANPUITUA-U3TOTOBUTENIS.

4.1.2 BbluuciuTenu mioMOHpyOTCS:
e orruckoM kieiima OTK npu BeITycke U3 MPOU3BOACTBA U TIOCIIE PEMOHTA;
e OTTHCKOM KieiiMa (3HAKOM TIOBEpKM), HCKIIOYAIOUINM HECAaHKIIMOHUPOBAHHBIM JIOCTYN K
M3MEHEHHUIO HACTPOEUHBIX MTapaMeTPOB.
OTTHCKH KJIEHiM HAHOCATCS Ha TUIOMOMPOBOYHYIO MACTY, MECTa JUIs TUIOMOMPOBAHHUS PACIONOKEHBI Ha
OJI0Ke BBIYHMCIHTENS C I1aTol (cM. pucyHok A.2 Tlpuioxenus A).

[Tpu neproanvecKoil Wik BHEOUEPEHON MTOBEPKE MOJIOKHUTEIBHBIC PE3YIbTaThl OQOPMIISIOT 3aMTUCHIO B
MacropTe, 3aBepeHHOI TOBEPUTENEM U yIOCTOBEPEHHON 3HAKOM TMOBEPKH, UJTH BBIAAIOT CBUJETENHCTBO O
moBepke 1o hopme, ycranosiaeHHo# [Ipuka3zom Munnpomropra P® or 02.07.2015 Ne 1815 "OO6 yTBepKacHUU
MOPSIZIKa TIPOBECHUS TIOBEPKU CPEICTB H3MEPEHUH, TPeOOBAHUS K 3HAKY MTOBEPKH U COIEPIKAHHIO
CBUJICTENLCTBA O TTOBEpKe".

C uenplo 3alIMTHI OT HECAHKIIMOHWPOBAHHOTO BMEIIATEIbCTBA B PabOTY BBIYMCIHUTEINA MOTYT OBITH
OIUTOMOMPOBAaHBl KOHTPOJHUpYIOLIEH OpraHu3alueldl JByMs HaBECHBIMH IUIOMOaMH 4Yepe3 OTBEpCTHS,
pacronoXeHHbIe Ha OJIOKaX BBIYUCIHUTENS ¥ KOMMYTaluu (cM. pucyHok A.1 Tlpuinoxkenus A).

4.2 VYnaxkoBka U3IEIUs

4.2.1 BbluHMCIUTEIM YIAKOBBIBAIOTCS B MOJUITHJICHOBBIM MMAKeT WM B YIAKOBOYHYIO Oymary,
VKJIQJIBIBAIOTCS B KAPTOHHYIO KOPOOKY.

SKCHHyaTaHI/IOHHaH JOKYMCHTAIlMd YIIAKOBBIBACTCA B MOIUATUIICHOBBIN NaKeT H YKIIaAbIBACTCA C
BBIYHMCIUTEIEM B KAPTOHHYIO KOPOOKY.

4.2.2 VYmakoBKa HECKOJBKHX BBIYHCIHMTENICH, YITAKOBAHHBIX B COOTBETCTBHU ¢ M.4.2.1, MPOW3BOIUTCS B
kaptornbie (TOCT 9142) unu danepusie (TOCT 5959) simmky, BEUIOKEHHBIE BHYTPH YIIAKOBOYHOH Oymaroit
o I'OCT 8828.

Jnia mpegoTBpalleHus] CMEIIeHWH U TOJIOMOK BBIYHCIMTENHW BHYTPH SIIMKa KPEmATcs MpU TTOMOIIU
BKJIaABILIEH, YIIOPOB 1 aMOPTU3aTOPOB.

4.2.3 B sk BKJIAABIBAETCS YIIAKOBOYHBIH JIUCT, COACPIKAIIMN CIIEMYIONINE CBEICHUSL:
o HaAanMMCHOBAaHHEC U TOBaprIﬁ 3HaK NpCANpUATUA-U3TOTOBUTEIIA,

0003HaUCHHUE YIIAKOBAHHBIX U3IEIN;

KOIMHUYECTBO MU3JCIHI B AIINKE;

JaTa yrnaKkoOBKH;

(haMIITHIO YITaKOBIIUKA.

YACTH II UCHHOJIb30BAHUE 110 HASBHAYEHUIO
5 DKCIHIYATAIIMOHHBIE OT'PAHUYEHUSA

5.1 BHHUMAHMUE! Henb3s pacronaraTh BBIYHACIWATENH BOJM3H MOIIHBIX UCTOYHHKOB AJICKTPOMATHHTHBIX
noJe (cuioBbie TpaHCHOPMATOPHI, NEKTPOJABUTATEIH, HEOKPAHUPOBAHHBIE CHIIOBBIC KA0EH U T.I1.).

5.2 B momenieHuu, rae dKCIUTyaTHPYETCs BRIYMCIUTENb, HE JOJDKHO OBITh CpPEJbl, BHI3BIBAIOIICH KOPPO3UIO
MaTepHUaloB, U3 KOTOPBIX OH U3IOTOBJIEH.
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6 IOAI'OTOBKA K 3KCIIVIYATALIUN

6.1 Mepsl Oe30macHOCTH

K pabore c BBIYMCITUTENSIMH JIOMYCKAIOTCS JIMIA, MPOIISAIINE WHCTPYKTaXX Ha pabodyeM MecTe |
HUMEIOIIHE TPYIITY 10 3JIEKTPOOE30MaCHOCTH HE HIKE BTOPOH.

[To crocoOy 3amuTBI OT MOPa)KEHUs DJIEKTPHUYECKHM TOKOM BBIYHCIUTENH OTHOCsATcs K kmaccy Il mo
I'OCT 12.2.007.0-75.

[Tpu npoBeneHnn BceX BUAOB paOdOT C BBIYUCIUTEISIMU JOIDKHBI COONMOAaThCs AcicTBytomue «[IpaBuiia
TEXHUKH O€30MaCHOCTH IPH 3KCIUIyaTal[dM 3JIEKTPOYCTaHOBOK moTpeduTencii» u «lIpaBuia TeXHHUYECKOM
9KCILTyaTalluU 3JIEKTPOYCTAHOBOK MTOTPEOUTETEH.

MeXmiaTHble OTCOENUHEHHS M TPUCOCAMHEHUS UUICH(OB JOMKHBI OCYIIECTBISITECS TOJBKO TPH
OTKJIIOYEHHOM ITUTAHUH TUIAThl KOMMYTAIHH.

6.2 OOGmue TpeboBaHUS
[epen HavaaoM MOHTaka HEOOXOIMUMO IPOBECTH BHEIIHUN OCMOTP M3/IENHUS, TIPH STOM TPOBEPSETCS:
° OTCYTCTBUC BUANMBIX MCXaHNYCCKUX HOBpe)K}Z[eHI/Iﬁ;
° COCTOAHUEC COCANHUTCIIbHBIX PAa3bEMOB U KIIEMM;
e Hanuuue oTTHCKOB KieliMa OTK nmpennpusTis-u3roToBUTENs U 3HaKa MOBEPKU.

[Ipumeuyanune - Tlocime npeObIBaHUS  BBIYMCIHUTENISA MPU  OTPUIATEIBHBIX  TEMIIepaTypax,
COOTBETCTBYIOIIIMX YCJIOBHSM TPAHCIIOPTUPOBAHUS M XPaHEHHUSA, €ro HEOOXOIUMO BBIACPKATH B
OTaILIMBAEMOM IIOMEIIEHNN He MeHee 24 4acoB.

6.3 MoHTaXX BEIUUCIUTEIS

MOoOHTaX BBIYMCIHTENIS CIEAyeT NPOM3BOAUThL B yIOOHOM JUIS CHATHS I[OKa3aHUM MecTe,
COOTBETCTBYIOIIIEM YCJIOBHSAM OKCIUTyaTalud. IIpM HECOOTBETCTBHM BBIOPAHHOTO MECTa PaCIOIOKCHHUS
BBIYMCIUTENS YCIOBUSM SKCILIyaTallK, MOHTaX BBIMIOJIHUTh B 3aIIUTHOM IIKady (KOKyXe), 00eCcIeurnBaronieM
HEOOXOAUMYIO CTCIICHb 3aIUTHI.

BbrunciauTens MMeeT BEPTHKAJIbHOE HCHOAHEHUE. KpeIrieHHE BBIUMCIHUTENS OCYIIECTBISACTCA IPU
IOMOIIIM CaMOpPe30B, TabapuTHBIC M IPHCOCAUHUTEIBHBIC pa3Mepbl MpuBeacHbl B I[IpuiaoxkeHun A.
Pexomennyemas BoicoTa yctaHOBKH OT 1,4 10 1,6 M oT mona.

[Ipumevanue - llepen NOAKIIOUEHHEM BHEIIHUX YCTPOMCTB K M3ICIUIO CIECAYET YAAIUTh 3aINIYIIKH U3
HCTIOJIb3YEMbIX KaOeNbHBIX BBOJIOB.

HEUCIHOJIB3YEMBIE KABEJIBHBIE BBO/JbI IIPU JKCIUIYATAIHUU JOJIKHBI BbITh
3AKPBITHI 3ATJIYIIKAMM.

6.4 TlonkmoveHre U3MEPUTENBHBIX MTpeodpa3zoBaTeeil, TMCKPETHBIX BXOJ0B U BBIX0/IA

[NonxmroueHrne K BHIYUCIUTENIO M3MEPHUTENBHBIX Mpeodpa3oBaTeell BBIMOIHIETCS B COOTBETCTBHH C
IIpunoxenuem B.

[MonkmroyeHHe K BBIYMCIUTEIIO ITPeoOpa3oBaTecii pacxoja M JaBJICHUS CICHYEeT BECTU 2-X JKUIbHBIM
xabeneM CeueHMeM KaxJIoi Kiibl He MeHee 0,2 MM’. JUIMHA JHHUM CBS3M MEXKLY IpeoOpa3oBaTeNsMH M
BBIUMCIIUTENEM He JobKHa npeBbimath 300 M, mpu conpoTuBieHuu kuibl He O6onee 30 Om. Kaxknas xuna
Ka0eJsl TOJKHA OBITh LIENOW YacThlo, T.€. HE JIOJDKHA UMETh HUKAKMX MPOMEKYTOUHBIX coemuHeHui. Ecmmn
BBIUMCIIUTENbh pa3Memaercss B NPUOOPHOM INUTE, TO JIOMYCKAETCS TOJKIIOYEHHE K BBIYHUCIUTEIIO
npeoOpasoBarernell pacxoia U JaBICHUS, UMCIOIIMX BHENIHEE MUTaHUE, Yepe3 MPOMEKYTOUHYI0 KIEMMHYIO
KOJIOJIKY, PACIIONIOKEHHYIO BHYTPH IIUTA.

[NoaxmroueHre K BEIYUCIUTENIO TEPMOIIpeoOpa3oBaTelieii peKOMEHIyeTCsl BECTH 10 YEThIPEXIPOBOIHOM
cxeme, 4-X JKHIbHBIM KabeleM CeUeHMeM KaX/IOH Kiibl He MeHee 0,2 MM’. JUIMHA JTHHMM CBS3H MEKIY
TepMoIipeodpa3oBaTeNeM U BBIYUCIUTENEM He JTOJDKHA MpeBbimarh 300 M, MPH COMPOTHBIICHAH KaXKJIOW MKHIIBI
kabens He Oonee 30 OMm. Kaxkmas »xuma kabenst TODKHA OBITH LIEI0H YacThio, T.€. HE JOJDKHA MMETh HUKAKUX
MPOMEXYTOUYHBIX coeuHeHuH. [Ipu paccTosHuU 10 TepMmonpeoOpasoBarenci Oonee 10 M WM MPU HATUYUH
MPOMBIIIUICHHBIX PAIMONIOMEX COCUHUTENBHBIC JIMHUU PEKOMEHyeTCs IPOKIIAIbIBAaTh B METAJUIOPYKaBe, MPH
3TOM 3a3eMJICHHE METaJUIOpyKaBa JIOMYCKAETCs BBIMOIHATH TOJIBKO CO CTOPOHBI BEIYMCITUTEIS.

[Ipumeyanue - JIuHUM CBsA3M, yKa3aHHBIC BBIIIE, HEOOXOIUMO pacIojiaraTh OTIACIBHO OT CHIJIOBBIX
ANIEKTPUYUECKHUX Iierieil ¢ Hanpspkenuem 220/380B, yactoToi S0I'.
[MonkmroyeHHe YCTPOMCTB K JUCKPETHBIM BXOJaM M BBIXOJAM BBIYMCIHTENIS PEKOMEHIYETCS BECTH
JIBYX>KHJIbHBIM KaOelleM CeUeHHEeM KaXKI0M sKuiibl He MeHee 0,2 MM MIPH JUTHHE JIMHUH CBsi3u He Oonee 300 M.
Opranu3anus IUCKpPEeTHRIX BXOA0B U AMCKPETHOTO BHIXO/A MPUBEIEHA Ha pUCYHKE 6.1
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Opraam3anus AucKpeTHbIXx BxogoB DINT-DIN3 Opranu3anus IUCKPETHBIX BBIX0/A
+1
Lens %) KOm —
DIN - _ L
N %) Lens
Opranuzanus nuckperHoro Bxoaa DIN4 GZ - & I_ + |DOUT +
X —
—>
Hens Q +U mmut - |DOUT -
DIN4 +| +

DIN4 - | - 1 -—|—

Pucynok 6.1

[Ipr MOAKITIOYEHUHM BBIYUCITUTENS HEOOXOAMMO MPOCIEAUTh 32 TEM, YTOObI KOHIIBI MPOBOJIOB OBLIH
IJIOTHO 3a)KaThl BUHTAMM KJIEMMHOM KOJOJKM M HE KacaJiCh JPYT Apyra.

6.5 PaGora c MEHIO BBIYHCIUTENS, IPOCMOTP U PEIaKTUPOBAHHE TAPAMETPOB

Menro mpegHazHa4yeHO IS MPOCMOTpa TEKYIIMX M ApXUBHBIX MapaMeTpoB, IS peNaKTHPOBAHUA
HACTPOEUHBIX TapaMeTPOB HEMOCPEICTBEHHO ¢ momolibio kiaBuatypsl U JKKHW. Menro npencrasisier co0oit
HepapXUUecKyIo APEBOBUAHYIO CTPYKTYPY, PUBEACHHYIO B npuiokeHun J[. dparMeHTs! MeHIO, B OCHOBHOM,
COCTOSAT W3 THUIIOBBIX 3JeMEeHTOB. HaBuramus u pelakTHpOBaHHE OCYIIECTBIISIETCS MPU MOMOIIM KHOIOK CO
CIEAYIOIIEN MHEMOHHUKOM:

& - Bieso = - BrpaBo 1 - Beepx 4 - Baus K - Beixon & - Brox

HakaTie Ha KHOTIKY MOXXET OBITh:

KpaTKOBpeMeHHBIM (MeHee 1 ¢);

e uTensHBIM (Ooiee 1 ¢);

c ynepxuBaHueM (6oiee 1 ¢ U yaepKUBaHHEM HaXKaTOH).

KoHeuHbIM 37€MEHTOM KaXKIOHl BETBM JepeBa MEHIO BCETAa SBISETCA DIIEMEHT, CIyXallud s
MPOCMOTpa WM PeAaKTUpOBaHus mapaMerpa. Jis nepexona Kk TpedyeMoMy dIIEeMEHTY HE0OXOIUMO MPOMTH 110
OIPENIEICHHOM BETKe Ha TpeOyeMblii yPOBEHb MEHIO. MEHIO Pa3HBIX YPOBHEH MOXKET OBITh CJSAYIOIIUX BUIOB:

e HyMepoBaHHBI CIIMCOK;
e Tuxkanyeckuili CIUCOK;
e Tabauua.

HymepoBaHHbIii cnMCOK — TpegHa3HA4yeH Ui IMepexoja K 3JeMEHTY MM MEHIO HIDKEeCTOSIIEro
YPOBHS (J1ajiee 10 TEKCTY — «IOJAMEHI0»). ETo 0cOOEHHOCTBIO SIBISIETCSI TO, YTO BCE 3JIEMEHTHI MIIM Ha3BaHUSI
MOMEHIO MTPOHYMEPOBAHBI, YTO IO3BOJISIET OPUEHTUPOBATHCS MO HOMepy 3ieMeHTa. B neBoit wactu JKKU
Kypcop P> yKka3bIBaeT, Ha Kakod 3JIEMEHT WM MOJMEHIO OyAeT BBHINONIHEH repexoi. B mpasoii wactu XKKU
MOJ3YHOK OTOOpaskaer o0IIee MoJI0KEHHE Kypcopa B CIIUCKE

1 .llapaMeTPs! 4L 2 .Bpewmsa ||
2 . APXMBH H >3 . Koppekumsa #

ITpu naxxatuu kHomok {1 & kypcop mepenmBuraercst BBepX WM BHU3, @ IPH HAXKATHH KHOMOK & =
KYPCOp TIEPEXOIHT K MEPBOMY WIIH MOCIEAHEMY DJIEMEHTY CIUCKA. [IpU HAXATHU KHOMKH <’ OCYLIECTBIISETCS
Mepexo/l K BBIOPAHHOMY 3JIEMEHTY Wi moameHto. Ilpu mnurenbHoM Haxathu kHomok M0 BeimosiHsercs
MOBTOPHOE JICHCTBHE ATHX KHOMOK. J[1s BO3BpaTa Ha BEpXHUI yPOBEHb MEHIO HEOOXOMMO HaXKaTh KHOIKY .

I[Ipumeuanue - Ilpu JTUTETPHOM HAKAaTUM HA KHOIMKY ™~ BBIYHUCIHTENb IEPEXOJUT B TJIABHOE
(KOpHEBOE) MEHIO M3 JIF00O0r0 MOJMCHIO M PSKHUMA.
Hukauyeckuii ciMcok — NMpeHa3zHaueH s 6oee yIo0HOro 00Xo0/1a rPYIITbl AIEMEHTOB.

Kanajs V2 Kanais V3
0.001 ™M3/mMm 0.001 ™M3/mMm
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IIpy HaxxaTMM KHOIOK <7 ©= OCYIIECTBJISIETCA MEPEeXo] K MNPEAbIAyIHIEMY WIH TOCIEAYIOIEMY
aneMeHTy. Tak Kak CIUCOK LWKIMYECKUH, TO TPU ero o0xoje, IMepexol OT TIOCIEAHEro 3JeMeHTa
OCYILIECTBIISICTCS K IepBoMy U HaoOopot. [Ipu mmurtenbHoM Hakatuu kHomok {7 & ocyiecTisieTcs mepexos K
[EPBOMY WJIM MOCIEIHEMY djeMeHTy. [Ipy HaKaTH¥ KHONKH <F OCYINECTBIISETCS MEPEXOA B PEXUM
pEelaKTHPOBaHUsl TEKYIEro aJeMeHTa (cM. Hioke). J[s Bo3BpaTa Ha BEpXHUH YPOBEHb MEHIO HEOOXOIMMO
HaKaTh KHOIKY ™.

Tabauma - mnpemHazHaveHa Ui 00XOAa TPYIIBI  DJIEMEHTOB, COJIEPXKAIUX  JIOTHYECKH
CTPYIITUPOBAHHBIEC TIOATPYIIIHL.

ITpu Haxkatuu kHOmok <& = 1 ¢ ocymiecTBisiercs mepexo/ K JIEMEHTY COIIaCHO €ro MOJ0XKECHUIO B
tabnuie. Eciu a1eMeHT B CTpOKE MOCIEIHHN, TO NP HAXATUU KHOMKH = Oy/eT OCYIIECTBIICH MEepexoll K
MIEPBOMY DJIEMEHTY B CIIEIYIOIIEH CTPOKE U HA00OPOT: OT MEPBOro 3JIEMEHTA CTPOKH K MOCIETHEMY DIIEMEHTY
npeapiaymei crpoku. I[pu mmurensHoM HakaTuu KHOMOK 7 U <= = BBHIMOMHAETCSA MOBTOPHOE ACHCTBHE ITHX
KHOMOK. [Ipy HaXKaTWW KHONKK ¢ OCYIIECTBIIAETCS MEPEXO/ B PEXKUM PEIAKTUPOBAHMS TEKYLIETO >JIEMEHTA
(cM. Hwke). [1st BO3BpaTa Ha BEPXHHN YPOBEHb MEHIO HEOOXOIMMO HaXKaTh KHOMKY M.

DJeMEeHTBI MEHIO, CITyKalllke JUIs IPOCMOTpPa WK PEIaKTUPOBAHHS TTAPAMETPOB, MOT'YT OBITh
CIEYIOUIUX BUIOB:

JJIeMeHT ¢ YHCJIOBbIM 3HAYEHH EM;

DJleMeHT ¢ AaToii/BpeMeHeM;

JJIeMeHT ¢ nepevyrciaseMbIM 3HAYEHHEM;

JJleMeHT ¢ OMTOBHIM 3HAYEHUEM.

[Tpu nepexojie K AIEMEHTY MPOCMOTpa U PEAAKTUPOBAHHS NTapaMeTpa, B BEpXHel CTpoke oToOpaxaercst
Ha3BaHME MTapaMeTpa, a B HUKHEN ero 3HaueHue. 3HaueHHe MapaMeTpa Mpu MPoCMOTpe OOHOBIIAETCS KaxKble 2
cexyHbl. [Ipy HaXKaTUKM KHOIKK < OCYIIECTBIIAETCA MEPEXOJL B PEKUM PEIAKTUPOBAHUS TEKYIIErO DIIEMEHTA.
Ilepexon Oymer ocymiecTBIEH, €CIM DSJEMEHT IpelHa3HaueH Uil PEJaKTHPOBAHUS M PEKUM PadOTHI
obecrieunBaer ypoBEHb JIOCTYyIa, HEOOXOAWMBIA Uil pa3pellicHUs] PelaKTUPOBAHHSA, B TPOTUBHOM clydac
Mepexo] B yKa3aHHbBIN pekKUM HE MPOU30IiIeT.

JJIeMeHT ¢ YHCJIOBbIM 3HAYeHHeM — MpeaHa3HavyeH s TPOCMOTpPa WM PEeAaKTUPOBAHUS YHCIOBOTO
napamerpa. 3HadeHHE MapaMerpa MOKET OBITh C Pa3MEepHOCTHIO, KOTOpas BCEr/ia PaclojiokeHa B KOHIIE
cTpoku. Paznenenue 1menod W ApOOHOM YACTH YHMCIEHHOTO 3HAYEHHS OTOOpakaeMoro Iapamerpa
OCYIIECTBIISIETCS] CAMBOJIOM TOYKA.

JoroBOpPH.g2 Pacxon gl
30.000 M3/u 15.122 T/4

Nuaukanueil nepexoja B peXUM PEIaKTUPOBAHUS CIYKUT Kypcop B BHUJIE MOJYEPKUBAHUS, KOTOPHIN
MOSIBJISICTCS TI0/ IepBoi 1U(POH 3HAUYCHUS.

JoroBOPH.g2
30.000 M3 /4

Kuonkamu <= = kypcop mepenBuraercs BIEBO WM BIPABO MO BCEH HIDKHEH CTPOKE 3a MCKIIOYEHHEM
3HAKOMECT ¢ pa3MepHOCThio 3HaueHus. Kuomkamu U0 ocymecrsusercs uukimnueckuii nepedop mudp u
3HaKoB. [Ipy mmnTenpHOM HakaTHH KHOMOK {1 & <& = BBHIMOMHAETCS MOBTOPHOE IEHCTBHE DTHX KHOMOK. Jlist
HENOYMCICHHBIX MapaMeTpoB NocTymHBI nudpsl ot 0 10 9 1 npoben. g mapamerpoB, KOTOpbIE MOTYT HMETh
OTPHIIATEIBHOE 3HAYEHUE IOCTYIICH CHMBOJI 3HaKa «—>». Tak KaK BRIYMCIUTEIb MOUICPKUBaET (hOpMaT YUCEI C
IJIaBalOIIeH 3amsaToi Ui BBOJAA JOCTYIHBI CUMBOJIBI « . >, «=> , «@» JJI1 OTOOpaKeHUsS MAaHTHUCChI YHCIA U
mokasatelniss crereHd, Hampumep 1.23e05. Ilocne pemakTupoBaHus, JUIsi BBOAA 3HAYCHHS, HEOOXOIUMO
HaxaTh KHONKY <. Eclti HOBOE 3Ha4YeHHe BBEIOCH, TO KypCOp UCUYE3HET U OYAET OTOOPAXKEHO HOBOE 3HAUEHHE
nmapamerpa. B HEKOTOpBIX MapaMeTpax IpoBepsAeTcs AWarna3oH BBOAMMBIX 3Ha4YE€HHUIl M MPHU BBIXOJE 3a €ro
TPaHUIIBI TOSIBUTCS COOOIICHUE!

BregmTre uUwmcigo oOT
1 mo 1.5

nocye 4ero, MpH HaXKaTWU Ha JIOOYI0 KHOIKY, MPOM30iIET BO3BpaT K MPOCMOTPY dToro mapamerpa. s
OTMEHBI PEIaKTHPOBAHMs HEOOXOAMMO Ha)kaTh KHONKY . O BBIXOAE M3 peKHMa MOKHO CYAHUTH I10
HCYE3HOBEHUIO Kypcopa M 0TOOpaKeHUIO NPEKHEro (He U3MEHEHHOT0) 3HAUCHHUS TTapaMeTpa.
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DJIeMeHT ¢ JaToii/BpeMeHeM — IpefHAa3HAa4YeH AJIsI MPOCMOTpA WM PENaKTHPOBAHUS Iapamerpa ¢
JaTOW WITM BpeMeHeM. DJIeMEHT 110 cBoel (pYHKIIMOHAILHOCTH TIOBTOPSIET 3J1€MEHT € YHCIOBBIM 3HAUYEHHEM.
OCcOOEHHOCTBIO JIEMEHTA SBJISCTCS TO, YTO NMpH Tepedope nugp MUCKIIOYAOTCs 3aBEJIOMO HEBEpHBIE YKCIa Ha
OIpe/IeTICHHBIX 3HAKoMecTax. [Ipu BBOJE BPEMEHH M JIAThl MIPOMCXOAUT MPOBEPKA KOPPEKTHOCTH BPEMEHH M
JaThl TI0 BHYTPEHHEMY KayeHnapro. [Ipy HeBEepHO YCTaHOBJICHHOM 3HAYEHHH, BBOJ HE OYJET OCYIIECTBIICH,
1oKa He OyeT yCTaHOBIEHO KOPPEKTHOE 3HaUCHUE.

JdaTa Bpewmsa
18/04/18 12:14:30

JJleMeHT ¢ TepeyMciaseMbIM 3HAYeHHEM — TpeAHa3HaueH JUIs MPOCMOTpa WM PEAAKTHPOBAHUS
napaMerpa ¢ MHJICKCHBIM 3HaueHueM. B anemeHTe oToOpaskaercst TEKCTOBas pacin(poBka HHIEKCa 3HAYCHUS
napamerpa.

Kanam t3 CxkopocThb
Pt100 (0.00385) 19200

NHnukanuend nepexoja B peXUM PENAKTUPOBAHMS CIIyKaT JIBa Kypcopa B BHJE TPEYIOJIbHUKOB IIO
KpasiM 3Ha4CHHS.

Kaumaim t3
» Pt100 (0.00385)«

Kuonkamu ¢ = ocymiectBisiercsi nepebop 3Hauenuit. Knonkamu 1+ U ocymiecTBisiercst mepexon K
MEPBOMY HIIM TOCNIEHEMY 3HaueHHto. [IpH UIMTENTPHOM Ha)KaTHH KHOMOK <= = BBIMIOJHSAETCS IOBTOPHOE
JIEiCTBHE 3THX KHOIOK. [Tociie pelakTMpOBatysl 1jis BBOJA HOBOTO 3HAYEHUS. HEOOXOMMO HaXaTh KHOMKY <.
Ecnun HOBoe 3HaveHHe BBENOCh, KypCOpBl HCUE3HYT, W OyneT oToOpa)keHo HoBoe 3HaueHHe. /i1 OTMEHBI
pEIaKTUPOBaHUsSI HEOOXOAMMO Ha)KaTh KHOMKY ~. O BBIXOC M3 P&KHUMa MOXHO CYIHUTh MO HCYE3HOBEHHIO
KypCOpPOB, ¥ OTOOpaXCHUH TMPEKHETO (HEe M3MEHEHHOT0) 3HAUYCHHsI ITapaMerpa.

DJieMEHT ¢ OMTOBBIM 3HAYEHHMEM — IIPEIHA3HAYUCH IS TPOCMOTPa MIIK PEAaKTHPOBAHHS [TapaMeTpOB,
3HaYeHUE KOTOPBIX yCTaHABIMBACTCS MOOUTHO, HarpuMmep: ¢uaros, Macok min HC. Kaxneiii Out oroOpaxkaer
sHauenue (uara mwiam HC. DneMeHT mo3BojisieT oToOpakaTh TOJBKO 16 OMT mapamerpa, IO3TOMY IS
MPOCMOTpPA U PEIAKTUPOBAHUS 32-OMTHOrO MapaMerpa MCIOIb3YIOTCs 2 3JeMEHTa OJUH JUIS Miaamux 16 Our,
BTOPO# s crapumx. Ecnu OMT B mapameTpe yCTaHOBJICH, TO BBIBOJUTCS €ro HoMep (KoJ), MHaue BBIBOAUTCS
MPOUEPK «—>.

drstarm BHell.cob. VIHB . BEIXODOB
————45-—- 1234————

WNHnukanuend nepexoja B peXUM PEAAKTUPOBAHUS CIYXKUT Kypcop B BUJE IOMYEPKUBAHMUS, KOTOPBIN
MOSIBIISIETCS IO T1epBoi mudpoit (6utom) 3HaveHwus. [Ipy Ha)KATHH KHOIIOK <7 = Kypcop MEepeBUTacTCsl BIICBO
WIM BIPABO IO 3HAKOMECTaM HIDKHEH CTpOKH, I/ie OTOOpakeHbl, OWThl mapamerpa. Kuonmkamm 1+ &
OCYIIIECTRIIIETCS YCTAHOBKA WM CHATHE Owta. [Ipu mmrteapHoM Haxkathu KHOmok 1 { < = BeImomHseTCs
IIOBTOPHOE JIEHCTBUE 3TUX KHOIOK.

DNeMeHThl C OWTOBBIM 3HAUYEHHEM HMEIOT TaKXKe allbTePHATUBHBIA PEKUM TPOCMOTpa |
pelaKTHPOBaHUS - TaK Ha3bIBAEMbIH «KapMaHy». B «kapmaHe» OUTHI, IPeICTaBICHBI B BUJE CIIMCKA C TEKCTOBOH
pacumdpoBkoii. s BXoja B «KapMaH» HEOOXOIMMO [UIMTENLHOE HAXATHE HA KHOMKY < B pEXUME
IPOCMOTPA.

»O OTKJII.IOP.Jg
® OTKJI.IIOP. T

Ecnmu OuT B mapamerpe yCTaHOBIICH, TO KPY)KOK B CTpOKEe OHMTa 3aKpallleH, WHaue KPY>KOK IYCTOM.
Hawuramust mo crniucky ocymiectisiercst kHonkamu 4. Tlpu HaXaTHH KHOMOK < = B PeXHUME MPOCMOTpPA
Kypcop MEepexXoJuT K MepBOMY WJIM MOCIEAHEMY OuTy mapamerpa. [Ipu HaXaTHH Ha KHOMKY N MPOHCXOIUT
BBIXOJl U3 «KapMaHay.

[Tepexon B PEKUM PEIAKTHPOBAHUS B «KAPMaHE» TAKXKE OCYLIECTBISETCA HaKATHEM HA KHOMKY <.
WNHukaTopoM nepexoaa B peXUM PeJaKTHPOBAHUS CIIYKUT BTOPOU Kypcop.
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»OAOTKII.IIOP . g
® OTKJI.IIOP. T

B pexume penakTHpoBaHUS YCTAHOBKA W CHATHE OWTA MPOUCXOMUT NPU HaXXaTUH KHOIMOK & =. BBoJ

3HAYEHUS TAKHKE OCYIIECTBISETCS KHOMKOM <7, a OTMEHa PEIaKTUPOBAHKS KHOMKON ™.
JJIeMeHTBI, NpeIHa3HAYeHHbIe 111 padoThI ¢ AaPXMBOM.

Hapurarop apxupa — InpeaHa3HaudeH JUIsl IIEPBOHAYAJIBHOIO ITO3ULMOHUPOBAHHS IPU IPOCMOTPE
apXUBHBIX JaHHBIX. [Ipm BXome B 3/leMEHT HaBUTaTOpa apxvBa B HIDKHEW CTpOKe OToOpakaercs jaara
MOCJEHEH CTPaHMIIBI BEIOPAHHOTO apxuBa. ECM B JJaHHOM apXuBe HET 3amucel, To OToOpakaeTcss HaAIUCh
"Her manubIx".

CyTOUHEIM apXUB Mecad4dHBEIM apxXmusB
18/04/18 HeT DadHHBIX

Kuonkamu {t & ocymiecTBisiercst mepexoji Ha MPEAbLIYIIYIO WK TOCICAYIONIYI0 CTPAHHILy apXHBa M
BBIBOAUTCS €€ nata. Eciu apXuB — 4aCOBOM NEPEXO OCYIIECTBISAETCS Yepe3 HECKOIBKO CTPAHHUIL JUIS IIEpexoia
B MIpEIBIAYIINe WIH CleAyronme cyTku. KHomkaMu <= = ocyIecTBIsIeTcsl mepexo K MepBOi WK MOCIeAHen
cTpaHmIle apxuBa. J[Is OMCKa apXMBHOW CTPaHUIBI MO JIaTe HEOOXOUMO JUTUTEIHHBIM HAXKATHEM Ha KHOIKY
< mepeiith B peXMM pEIaKTUPOBAHWs, BBECTH JaTy Ul MOWCKAa M Haxarh KHONKy <. Ilpu sToM Oymer
BBITIOJTHEH TTOKMCK U, €CIIM 3a/IaHHas CTpaHUIlAa Hal/IeHa, TO OCYIIECTBHUTCS TIEpeXxo]] Ha Hee, MprYeM JaTa Oyaer
COOTBETCTBOBaTh BBEACHHOW. ECiu cTpaHUIBI ¢ MCKOMOW MaTOM HE HalIeHO OyJaeT BBINOJHEH MEepPexoj Ha
CTpaHUIly OMMKaWIIYyI0 K MCKOMOM, U BbIBeACHA ee¢ naTa. Jls mepexoja K MPOCMOTPY apXxuBa HEOOXOIMMO
HaXXaTh KHOIKY <.

ApxuBHas TadJuua — TpeAHa3HayeHa JUIS MPOCMOTpa apXUBHBIX IAapaMeTpOB BHIOPAHHOrO THIIA
apxuBa. B Bepxneii crpoke JXKU orobpakaercs nata (171 4acOBOTO apXHBa - aTa M 4ac) TEKYIIEH CTpaHHIIbI
apxuBa. B HmKHEH cTpoke oToOpaxkaeTcs HaMMEHOBAHHME IapaMerpa W ero 3HaueHHe C pPa3MEepHOCTHIO.
Kuonkamu {t & ocyriectisiercs nepexo Ha MPeabIAyIyI0 HIH MOCISIYIOIIYI0 CTPAHHUILY apXHBa.

18/04/18
v3=10.063 M3

[Tapamerpbl B CTpaHUIE apXUBHOM TaOJIMIIBI IPEICTABISIIOT COO0M MUKIMYSCKHM criucok. KHomkamu <
= OCYILLECTBIISETCS NEPEXO] K NPEABIAYILEMY WIH MOCIEIYIONIEMY JIEMEHTY CTPaHULbI apXHBA.

IMpn murensHOM Hakatuu KHOMOK {1 { <= = BEBINONHSAETCS MOBTOPHOE AEHCTBHE DTHX KHOIIOK.
OJeMEHThI ¢ OMTOBBIM 3HAYCHHUEM TAK)KE MMEIOT «KapMaHbD» JUIsSl MPEACTABICHUS B BHJIC CITMCKA C TEKCTOBOU
pacirdpoBKoii OUTOR.

6.6 CtpykTypa MEHIO BRIYHCIUTEISL
[Tepen ucmonbp30BaHUEM BBIYHCIUTENS CICAYET BHUMATEIHHO U3YyYUTh €ro MeHio. CTpyKTypa TJIaBHOT'O
(KopHEBOI'0) MEHIO BBIYHUCIIMTENS TIPeCTaBlieHa Ha pucyHke 6.2 u B [Ipunoxenusx 1-115.

1. IAPAMETPBI 2. APXVBBI 3. HACTPOWIKH 4. YCTAHOBKHI 5. CEPBHC
(Tpuno:xenne /1) (Ipuo:xenne J12) (Mpunozenue J13) (Mpuno:xennue J14) (punozxenne [15)

Pucynoxk 6.2

6.7 BBoa HacTpoeuHBIX TapaMeTPOB

[epen ncnonb30BaHNUEM BBIYUCIUTENS B Y3JI€ YUeTa TEIJIOBOH YHEPTUU HEOOXOIMMO OCYIIECTBUTH €ro
HacTpolKy. HacTpoiika BBINOIHSETCS NOJA KOHKPETHBIE CXEMbl M3MEPEHHM, HCIIOIb3YEMbIE B JAHHOM Y3J1€
yuera. OOImM{ TepeYeHb HACTPOCYHBIX IMapaMeTpoB MpuBeneH B Tabmume 6.1. [lompoOHoe omucaHue
napameTpoB npuseneHo B [lpunoxennn /13.

Hactpoiixy pexoMeHayeTcs BBIOMHATE B CIEAYIONIEH MMOCIeI0BATENbHOCTH:

[IpoBeputhb Bpemst U JaTy CHCTEMHBIX YacoB;

e BriOparh cxeMy U3MEpPEHUH TEIUIOBOH HEPTHH;
BBectu noroBopHble 3HaYeHHs IMapaMeTpoB H3MEpEeHHil pacxoia, TeMIlepaTyphl, NaBleHHS (TIpH
HEOOXOJIMMOCTH);
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e HacrpouTh KaHaJbl U3MEPEHU TapaMETPOB B COOTBETCTBUE C XapaKTEPUCTUKAMU MoAKItouaeMbix 1P,
T u T
Jlyis kaHaI0B 00bEMa 3a/1aTh:
- llena (Bec) umirynbca;
- JloroBopHoe 3Ha4eHHE pacxoa (Ipu HEOOXOAUMOCTH );
- BepxHuii 1 HIKHUI MOPOTH Pacxoia MPH HEOOXOUMOCTH KOHTPOIISI U3MEPSIEMbIX 3HAUYCHHIA;
-  MuHHUMaNbHBIN pacxon;
- Tect nunuwu;
- Kontpons nutanus.
Jl1s1 KaHAJIOB TEMIIEPATYPHI:
- Tumn HCX TCII;
- JloroBopHOe 3HaUYEHHE TeMIIepaTyphl (TP HEOOXOTUMOCTH);
- BepxHuil ¥ HWKHUI TOPOTH TEMIIEPATYPhI IPH HEOOXOMMOCTH KOHTPOJISI H3MEPSIEMBIX 3HAUCHUH.
Jlns KkaHaI0B JaBJICHUS:
- MakcumanbsHoe gaBnenue [1/1;
- Jlnanazon Tokos I1/1;
- JloroBopHOe 3Ha4eHUE JAaBICHUS (IPH HEOOXOMMOCTH );
- BepxHuil ¥ HWXKHUI OPOTU AABIICHUH TPH HEOOXOJMMOCTH KOHTPOJISI H3MEPSIEMbIX 3HAUCHHU.
e HacrpouTs o0mme napamMeTpbl H3MEPEHUS IS BCETO BEIYUCITUTEIS:
- EnuHunny uzMepeHus TEIJI0OBOW SHEPTHY;
- Ilapamerpbl X0MOIHOM BOABI, HCTIONB3YyeMO# i ToAnMUTKH TC Ha HCTOUHUKE TEIIIOTHI;
- JleTHWH/3UMHMIA IEPHO U3MEPCHHS.
e Brmonuauts HacTpoiiky TC:
- Hacrpouts peaxiyu Ha kaHanpHbie HC corniacHO npenbsBIIsieMbIM TPEOOBAHMSIM;
- Hacrpouts peaknuu Ha HC TC cornacHo npenbsBiseMbIM TPeOOBaHUSM;
- Hactpouts Macku coObITHII Ha HeoOXxomumble kaHabHbie HC 1 HC TC npu HE0OX0AMMOCTH y4era
BpeMeHH Kakux-ibo coobrtuii B TC.
BBon mapaMeTpoB MOKET OCYIIECTBIATHCS MO0 HEMOCPEACTBEHHO, IPU MTOMOIIM KHOIOK YIIPaBIICHUS
BBIYHMCIUTENS, 100 pu oMo [1K ¢ ucnons3oanuem 110 «Konburyparop npuboposy.

Taonuma 6.1

[Tapamerp, .
. Junamna3oH 3HaYEHUH,
oTo0paXkaeMbIii Pa3smepHocTh (bopvat ITpumeuanue
Ha UHAUKATOpE
3aB. HOMEp - ot 00000001 10 99999999 | 3aBoxackoii HOMEp
Yacel
Bpewms 4achl, MUHYTBI, CEKYH/IBl | Yachl : MUHYTHI : CEKyHABl | Bpems
Jata YHCII0, MECSII, TOI YUCII0 / MeCsIL / TOJ Jata
Koppexkus - ot munyc 31 mo +31 Koppexkius gacos
ABTONEPEBOT ) Jla/Her ABTOIIEpPEBO/] 4aCOB HAa 3UMHEE

(metHee) BpeMs

Nms oObekTa - 16 cuMBOIIOB Nms oObekTa

Jatunkun — Kanaabl V

Bec umnynbca

(Kanan V1-V3) M’ /AMIT ot 0,00001 mo 1000 [ena nMIynbca KaHaa

g norl - g mor3 M/d ot 0 10 999999 JloroBopHoe 3HaYCHHE pacxoja
g Brl - g Bn3 M /a ot 0 10 999999 Bepxuuit mopor pacxona kaHaia
g Hinl - g Hn3 M /a ot 0 10 999999 Hwxnwmii mopor pacxona kaHana
1(\1/2;};3\(71(?53) M/d ot 0 10 999999 MuHUMAaITEHEIA pacXxo]] KaHaja
Tect muumy - 3 paspsza Tect sinaun [1P

Kontpons nut. - 3 paspsza Kontpons nutanus [1P

3aB. HOMEpa ) ot 000000001 3asojickue Homepa TP

(Kanan V1-V3) 10 999999999
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Ipooonsicenue mabauywt 6.1
[Tapamerp, .
oToOpaxaeMblii Ha PazmepnocTs JlManasoH snasennt, [Ipumeuanue
WHIUKATOpE (bopmar
Hatunkun — Kananawbi t
Pt100 (0,00385),
(Kanan t1,12) Il)gso(ﬁ) ((8:885 gf)) Tun HCX TCTI
50011 (0,00391)
t morl, t mor2 °C ot 0 1o 150 JloroBopH. 3Ha4eHHE TEMIIEPATYPHI
t Brl,t B2 °C ot 0 10 150 3HavyeHue BEpXHEro (HIKHETO)
t aol,t HO2 °C ot 0 1o 150 ropora TeMIepaTypsl
JdaTtunkun — Kanans! P
Pmax gaTunka 2 1; 1,6;2,5; 4; 6; 6,3; 10; 16; | Bepxuss rpanuiia 1aBIcHUS,
Kanan P1,P2 Kre/em 25 M3MEPSEMOro JaTYMKOM
Tok patunka MA ot 0 10 5; ot 0 1o 20; Jnama3oH BBEIXOJHOT'O TOKa
Kanan P1,P2 oT 4 1o 20 JTaTYMKa JaBICHUS
P _norl, P_mor2 Kre/em’ ot 0 10 16,0 JloroBopHoe 3HAYCHHE TaBICHUS
P Bul, P Bn2 Kre/em” ot 0 10 16,0 3uaueHue BepxHEro nopora
JABJICHUS
P unl, P_un2 Kre/cm’ ot 0 10 16,0 3HAUCHNE HIDKHErO Opora

JaBJICHUS

Jdaruuxkn — Bxoabl

uB. BX0n0B

4 pa3psaa

HuBepcus Bxoaos DIN1-DIN4

Hacrpoiiku — U3mepenune — TC

Cxema - 1.1-4.2 Homep cxemsl
JHorm. kanan V3 Ha/Her AKTHBAIUS TOMOJTHUT-TO KaHaIa
W _nor I'kan/a / T'JIx/qa ot 0 10 999999 JloroBopHas TEMI0Bast MOITHOCTh
dt =n oC ot 2 10 150 JlonmycTuMBlii HU>KHUH NIpenen

- pa3HOCTH TeMmepatyp dt
Knp % or 1 10 1,04 Koa¢ duruent nmpepsinieHus

pacxona

Macka .BHIL.COO

cM. Tabnuiy 3.2

Macka ¢iaroB BHEIIHUX COOBITUI

JlononH.HacTporku

cM. Tabmuity J1 3-1.2

HononuutensHeie HacTpoiiku TC

Peaknnu na
kaHaiabpHbIe HC

Her peaxmum; OctanoB TC; OcTtaHOB CO CUETOM;

W=Wor; 3nauenue = goroBopuoe, 3HaucHue = 0;

3HadeHne = nopor

cM. Tabnuity 3.5

Her peaxmun; OctanoB TC; OcTtaHOB CO CUETOM;

P HCT . .
cain na HCTC | g _ w00 GI=G2 = (G1+G2)/2; G1=G2; G2=G1 | oM a0y 3.6
- Kananpusie HC cM. Tabnuiy 3.3
Coobitrst TC
- HC TC cM. Tabmnuity 3.4
En. usMm. TeroBoi Il /Tkan Il /Tkan Enununa usmepeHust TEmIOBOR
SHEPTUHU SHEPTUH
XonogHas Boaa
Jlor. tXB eTH °oC ot 0 10 25 JloroBopHas TemnepaTypa X0JI0JHON
BOJIbI B JIETHUH (3UMHHIA) TIEPHOJ
Jor. txB 3uMH °C or 0 10 25
Hor. PxB nern Kre/em’ ot 0 10 16,0 JloroBopHO€ AaBIIEHUE XOJIOAHOM
Jlor. PxB 3umH Kre/cm” ot 0 10 16,0 BO/JIbI B JIETHUH (3UMHHUIA) IEPHOJL
TleHb Mec.apXiBa ) or 1 1031 JeHb GOpMUPOBAHUSI MECSIIHOTO
apxuBa
Boccr-e apxuBa - Ha/Her BoccraHoBiieHne apxuBa
Jlero/3uma
Texymii ? ) 3umHnii/JleTauii Texymuii nepuon
TEIUIONOTpeOIeHNS
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Oxonuanue mabauywt 6.1

[Tapamerp, .
. Junamna3oH 3HaYEHUH,
oToOpaXkaeMbIii Pa3smepHocTh (bopvat ITpumeuanue
Ha UHIUKATOPE P
ABTOM. CMeHa - Ha/Her ABTOMaTHYeCKasi CMCHA IIEpHOAa
Hau. nernero YHCII0 / MECSIII - Jarta Hayasa jeTHero (3UMHEro)
Hau. 3umnero YHCII0 / MECSII - nepuoza
BrIxoabl

Peructp ynp.

DOUT1, DOUT2

VYmpaBieHue cocTosHUS
BI)I6paHHI)IX BBIXO0B

HB. BBIXOIOB

DOUT1, DOUT2

WHBepTupoBaHuE COCTOSHUS
BBIOpPAaHHBIX BBIXOOB

PeXxUMEI BEIX.
DOUT1, DOUT2

Perucrtp ynpasinenusi, Macku
BBIXOJIOB, YCJIOBUSA

3anaHue peKMMOB paboThI
BLIGpaHHLIX BBIXO0B

VY cII0BHS BBIXOJ0B

IT>TI4K; TTI>TI2*K;
TT1<IT2+K; TT1<I12*K

Bri0op ycioBust Hanu4us JIOTHYe-
ckoro curnajga Ha DOUTI1, DOUT2
B 3aBUCHUMOCTH OT COOTHOLICHUSA
3aJaHHBIX apaMETPOB

K1*(IT1+K2*12); BriOop yciioBHsS HadWuMs 4YacTOT-
YacroTsl I'm K1*(IT1+K2+112); Horo curnana Ha DOUT1 B 3aBucn-
K1-+IT1+K2*T12; MOCTH OT COOTHOILIEHUS 3aJaHHBIX
K1*IT1+K2*[12 [apaMeTpoB
ITaposb
Baectu - 8 CHMBOJIOB BBoa napos
3anath - 8 CUMBOJTOB 3amanue nmapois
Pazpemuts - Ha/Her Pazpemienue Ha BBOA aposis
COpoc apxuBa - Ja/Her OuncTKa apxuBa

TCIIIIOHOCHUTCJIA.

D _ Onuus Teet JIMHAM MOKET OBITH BKIIOUEHA TOJIBKO JUIS npeoOpasoBaTesieil pacxo/a, MOoIePKUBAIOIIUX TECT
nuHuH (Bce npeodpaszoBarenu «IIpomrpudopy»). Hemb3st BKIH0YATh JaHHYIO OIITUIO, €CIITH:

— npubOp MMEET BBIXOJHOW CHUTHAJ B BHUJC MeaHJApa T.K., IIOCJIC IMPEKpalleHHs pacxoja, JHHUS MOXKET
OCTaThCS B 3aMKHYTOM COCTOSIHUU;

— IpruOOp UMEET BBIXOJ THIIA «CyXOH KOHTAKT» Ha T'ePKOHE.
2 — Texymuii nepuon TEIIONOTPEONICHU — 3aJaHHBIA BPEMEHHOW HWHTEPBAJ, ONPEICIAIONINN Kakue H3
JIOTOBOPHBIX 3HAYCHUM TEMITepaTyp U NaBJICHUU XOJIOHOM BOJIBI, HCIIOIB3yeMOon sl moanuTku TC Ha HCTOUHHUKE
TEIJIOTHl (3UMHHE WX JIETHUE 3HAYEHUS), YIYACTBYIOT B BBHIYMCIICHHHU TEIUIOBOM SHEPTUU M APYTUX MApaMeTPOB

[Ipumeyanus

1 - B kaxmoM kaHaie oObeMa, TEMIIepaTypbl W JaBICHUS MapaMeTp MOXKET OBbITh 3aJjaH Kak
M3MepseMbIM, TaK U JOTOBOPHBIM (cM. nomonHuTenbHble HacTpoiiku TC - Ilpunoxenne [[3.1-2). Hanpumep
(cM. pucyHok 6.3): B ciydae otkasa 1] B xanane P1, nmpu BeIOOpe COOTBETCTBYOMIEro Thia peakuuu Ha HC,
BMECTO M3MEPEHHOrO 3HAYCHHS JIABJIICHHS, B pacuerax, OyJeT HCIONb30BaThCs JOrOBOPHOE 3HAYEHHE, a B
kaHajse P2 — Bceryma mucrnonb3yercst TOIBKO JIOTOBOPHOE 3HAUEHHUE U JJIS 3TOT0 KaHaja He 3aJaloTCsl BepXHee U
HUKHEE TIOPOrOBbIE 3HAUEHUSI.

P1 T~

P2 4—\

TC
U3MEPSAEMOE JIOTOBOPHOE
3HaYEHHE 3HaYEHHUE
P1 10,0 kaHaia P1
JOroBOpHOE| 5.0 KaHai P2

Pucynok 6.3
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2 - Ilpu HacTpolike KaHaJIOB oObeMa ClielyeT Y4YHThIBaTh mapamerpsl [1P, mpennasHaueHHBIX ISt
pa6otel B ganHoi TC. [Ipu 3a1aHuu pacxoa0B B BEIYMCIUTENE Ly, Sin> Lo, HEOOXOIUMO PYKOBOJICTBOBATHCS
KpPHUTEPHUSIMH, IPUBEACHHBIMU B KaUeCTBE MPUMeEpa B TadIuIe 6.2.

TaOnuma 6.2

Pacxongpl, 3amaBaemeie B TMK gM“HTMK anTMK anTMK
M M M
—~ ng/lH gnepl ngakc
E" 'E [Ipeo6pazosarenn MD (5v=+3%) (5v=2%) (Sv==1%)
= BC BC BC
8 gMHH gnep ngakc
5 E Bonocuerunxu (BC) (5v=:5%) (5v==2%) (5v=+2%)
: Tpeob BIIC B Sguxe”
g2 peobOpazoBaTenu (5v=+2,0%) (Sv=+1,5%)

3 - [Ipu HacTpoiike cobbiTuii TC clienyeT pyKOBOACTBOBATHCS CICAYIOIIMMU COOOPaKEHUAMHU:
Hampumep: Mcnonp3yercs cxema 1.4 (3akpbiTas CHUCTEMa TCILIOMOTPEOJICHUS + JIOMOIHUTEIBHBIN
kaHan V3) u TpeOyeTcs 3HaTh BpEMEHa, KOria MPOU30H YT CIASAYIONINE COOBITHS:
- CobbiTre 1: otka3 oguoro unu Heckoiabkux u3 [P, IIT wmu I1]], Bxomsiiero B TC;
- CoObITHe 2: HeOaaHC PacXoIoB B MOJAIOIIEM H 00paTHOM TpybonpoBoaax (g2>gl*K umm gl>g2*K);
- CoObITHe 3: TeKyIIUH Pacxoj] B JIOMOJHUTEILHOM KaHajie 0OJIbIIIe BEPXHEr0 Mopora (25> Zuns).
3aaHHbIe MACKU COOBITHI MPUBEICHBI HUKE:

Macka CoObitus 1 (cM. Tabuuiry 3.3)
Kanamsusie HC [0 [ 1]2[3[4[5]6[7[8[9[A[B[C[D|E FG‘H‘I‘J‘
HC TC 0/1/2(3]4]5]6|7|8]|9|A[B|C|[D|E|F

Macka CoObiTus 2 (cM. Tabuuity 3.4)
Kananeupie HC |0 (1 (2|3(4(5(6|7 (819 A/B|[CIDIE/FIGH|I|J

HC TC 011(2(3(4|5/6|7|8|9 A/B|C|D|E|F

Macka CoObitus 3 (cM. Tabuuiry 3.3)
Kanansuoie HC [0 [ 1[2[3[4[5/6[7[8|9|A[B|C|D|E FG‘H‘I‘J‘

HC TC 0|1(2({3(4|5|/6/7|8/9|A|B|C|D|E|F

Taxum 00pa3oM, TIpH 3aJaHHBIX MacKaX, OpraHu30BaHa cieayroias KoHpurypaius coobrtuit TC:
- mpu BbIXOzie U3 ctpos moboro u3 [P, IIT, I1J] nnmu ux coBokymHoctd, HacTynuT CooObiTHe 1 u Oyner
BBITIOTHATHCS cYeT BpeMeHH Teos1;
- TIpu HebaJlaHCe PacXo0B MEXK/Y MOJAIONIMM U 0OpPaTHBIM TPYOOIPOBOJIAMH, TPEBBIIAIONIMH JIOMYCTUMYIO
BeNMYHHY, HACTYTUT CoObITHE 2 1 Oy/IET BBIIONHATHCS CHET BpeMEHH T cop2;
- TIPU TEKyIIeM pacxojie B JOMOJIHHUTEFHOM KaHaie V3 OombllleM 3aJlaHHOTO BEPXHEro Mmopora, HacTYMUT
CoobiTHe 3, 1 OyIeT BBITOJHATHCS CUeT BPEMEHH T co53.
JIJis BBIMOJIHEHUST HACTPOMKHU ¢ ucnoib3oBanueM [1K HeoOXoauMo MOAKIIOYUTH BhIYHCIUTEIL K T1K
MpH TIOMOIIM HYJIb-MOAEMHOr0 Kabeis, uepe3 pasbeM RS232. Ilocne dero 3arpysuth 10 «koHburypatop
MpHOOPOB» U BBITIOJIHUTH HEOOXOIUMbIE HACTPOMKH TOAKIIOUEHIS, TPUBEJCHHBIC B KOHTEKCTHON CIIPaBKe K
[1O. BeImonHUTH BBOJ ¥ TPOBEPKY MapaMETPOB, MPUBEICHHBIX B TadIHIIE 6. 1.
I[Ipu ycraHoBKke mMmapaMeTrpoB C TIOMOMIBI0O KHOMOK VYIPABICHHWS BBIYMCIHUTENS HAcTpoiika
OCYILIECTBIISIETCS B CIEAYIOUIEH MMOCIEA0BaTEIbHOCTHU
- TIepeiiTH B peKUM HACTPOWKa B COOTBETCTBHUHU C yKa3aHUSIMH 11.3.6;
- OTpENaKTUPOBATh HEOOXOAUMBIC TTApaMETPhI B COOTBETCTBHE C II. 6.8.

6.8 PemakTupoBaHmE MapaMeTPOB B MPOIECCE IKCILTyaTaIlH

B BhlUmMcnHTENE MpeaycMOTpEHa BO3MOXKHOCTh PENaKTHPOBAHMS OTAENBHBIX IapaMeTpoB, HeE
BIHSIFOIIMX HA METPOJIOTHYECKUE XapaKTEPUCTHKH BBIMHCIHUTENS B Tpolecce dKCITyaTanui. K HUM oTHOCSTCS
napamMeTpbl, IPUBEACHHBIE B TabmIIe 6.3.
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Tab6nunma 6.3

[Tapamerp, Pa3smepHocTh
oroOpakaemblii | J(nama3oH 3HaYCHHMH, [Tpumeuanue
Ha MHIUKATOpE ¢dopmar
KKH
SpxocTb or 0 mo 31 SApxocts noaceerkn KK
KonTtpacr or 0 mo 31 Kontpacrrocts KK
Bpewms, no ucredenuto koroporo noacserka JKKU orkmogaercs.
[Toncerka ot 0 mo 255
[Tpu 3Havennn () moJicBETKA TOPHUT MOCTOSTHHO
3acTaBKa or 0 110 255 WNHTtepBan BpemeHu, B TEYEHHH KOTOPOro Ha KKW BwIBOAMTCS
3acTaBKa ¢ TEKyIIUMH natoi U BpemeHeM. [Ipu «0» - He BBIBOAUTCS
Hoprt 1, ITopT 2
1200; 2400; 4800;
CxopocThb 9600; 19200; 38400; | YcraHoBIEHHAsI CKOPOCTh Mepeadr JaHHBIX MTPUEMO-TIEpeqaTIHnKOM
57600; 115200
Cer.ampec or 1 10 255 Anpec, HCIIONb3yeMbli ipu padoTte B cetu 1o uHTepdericy RS-485.
Tek.pexxum RS232; Pexum pabotsl opTa (Tonbko s [lopta 1 cm. 1. 6.10)
RS232(Mognem)
3a1.TaiivayTa or 0 110 255 JIOTONMHUTENBHBIN TaliMayT HEOOXOAMMBIH 11l OOHAPYKEHHS
rpanuiiel kagpa MODBUS npu pabote uepes MojueM
Moaem
YheI10 SBOHKOR or 1 10 255 KonuvecTBo 3BOHKOB TIPH JI03BOHE, TIOCIIE KOTOPBIX HAYHETCS
COEZIMHEHNE
3axBaT JIHHHH 00:00...23:59 Hauano u okoHUaHNE UHTEpBaJia BPEMEHH, B TEUCHUE KOTOPOTO
BBIYUCITUTEND OY/IET BBHITIONHATH COSMHEHUE MTPH BXOASAIIEM
OcBo0.THHUHT 00:00...23:59

Tene) OHHOM 3BOHKE

ABTOCOpOC

WNHutepBan
CTOPOKEBOI0
Taiimepa

ot 1 1o 65535, mun

HuTepBan BpeMeHH, 110 HCTEUSHUU KOTOPOro OyieT chopMrupoBaH
curiai CbPOC. ABToMaTH4ecKku cOpachiBaeTCs MPHU YCICIITHOM
WHTepHET WM MOJEMHOM COSIMHEHHH, a TAKXKE B IIporiecce oOMeHa
JAHHBIMH.

Brixon copoca

DOUT1-DOUT2

Beibop BbIxoma, Ha KoTopwlii Oymer BbmaH curaan CBPOC.
BbiOpaHHBI BBIXOI HE JOCTYIEH JUIS YIPABICHUS C TIOMOIIBIO
perucrpa ympaBieHUS IUCKPETHBIMH BBIXOJaMH. PeXHM BbIXOAa,
BEIOpaHHOTO JUTsS cOpoca, TOJbKeH ObITh Perncrp ynpasiaenus.

DuJbTp pacxona

KomuvecTBo HM3MepeHUH, pe3ynbTaThl KOTOPBIX OYAyT yCpETHEHBI

I'myOuna or 1 o 16
MIPH BHIBOJIC 3HAUCHHUS TEKYIIIEr0 pacxoja.
OTHoIIIEHNEe TEKYILEro U MPeIbIIyero H3MEPEeHHOro pacxo/a, MpH
KoTopoM (puibTp cOpachiBaeTcs M OCpEIHCHIE HAYMHAECTCSl CHAavYaIa.
Koad.copoca ot 1,05 mo 100 Koadduuument ucmonszyercss kak MpH YBETUYCHHH, TaK W TIPU
yMeHbIlIeHHH pacxona. Ilpu mrobom koadduiuente GuiabTp Oyner
cOpachIBaThCs, €CIIHM MOCTIeTHII W3MEPEHHBIH pacxo paseH 0.
SMS-cepBuc
HoMen Teit Homep mobuiibHOro TenedoHa, Ha KOTOPBIi OTChUTIatoTCsS SMS.
p Tel. 16 cumBoOIIOB Homep (10 cumBonoB) BBOmuTCS B (hopMare ¢ MEKAYHAPOIAHBIM
nEcreryepa .
KOZIOM +7 WiH ¢ §-KOH.
TekcT, KOTOpBIH OyaeT BKJIIOUEH B COOOIICHHME, TOJBKO JIATHHCKUE
Homn. napopm. 16 cumBOJIOB (Max) ’ p A B ’
CHMBOITBIL.
[Tay3a nocne ornpaBku nocieaHero SMS. Crhenyroiiee cooOmeHE
Oy/leT OTMmpaBIeHO HE paHee YCTaHOBICHHOIO HWHTEpBalia, IPH
HutepBan ot 1 1o 65535, mun Y P P M P > 1P

YCIIOBUH HAJIN4YUA 3aJTaHHBIX COOBITHIHA JJ1d OTIIPpaBKH.
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Oxonuanue mabauywt 6.3

[Tapamerp, Pa3smepHocTh
oroOpakaemblii | J(nama3oH 3HaYCHHMH, ITpumeuanue
Ha MHMKATOpE ¢dopmar
CobbiTust SMS
Amnmnapar HC cM. Tabnuity 3.1
®j1. BHEIL. COO. cM. Tabnuity 3.2 [Ta6oH, BRIACISAIONIMN OMUH MM Heckonbko (iaros win HC o
Kananpuasie HC cM. Tabnuity 3.3 KOTOPBIM OYAET HHUIMUPOBATHCS OTIIPABKA COOOIICHUSI.
HC TC cM. Tabnuiy 3.4
HNuTepHer
APN 20 cUMBOJIOB
Ten. HOMEp 16 cumMBOJIOB Touka BxOma, HOMep TenedoHA MpoBaifliepa, JIOTUH M TapONb-
Jlorun 16 cuMBOIIOB JlaHHbIE, HEOOXOTUMBIE JUTS IOAKITIOUeHUS K IHTepHeTY
[Tapons 16 cuMBOJIOB
UPD — kanan
IP cepBepa XXX Beon anmpeca GPRS cepBepa Ha kotopom TMK Oyzmer
o PErUCTPUPOBATHCS TOCHE MOAKII0YeHHs K MIHTepHeTy
ITopt cepBepa ot 1 10 65535 Bron nomepa UDP nopta GPRS cepsepa
[TopT npubopa ot 1 10 65535 Bgox mokansroro UDP mopra TMK
WNHuTtepBan or 1 10 65535, ¢ WNHutepBan BpemeHu yzaepxkaHud kaHana UPD - xaHama npu
OTCYTCTBHUU OOMEHA
VY nepxxanue or 1 mo 65535 KomuuectBo noneitok s yaepxanus UPD — kanana
Jlro6oii 1P Ha/Her Paspemmth npueM u 06paboTky komann ¢ moobix [P anpecos
Pacniucanme
Pexxum MOCTOSIHHO, €KEIHEBHO
110 UHTEPBAILY, Beibop pexuma mnonmkiroueHus k VHTepHETY W3 TpeaiaraeMoro
HeJlEeIbHOE MECSYHOE | CITHCKA
pacnucaHue, HUKOr/ia
Henensnoe Bockpecenue- Beibop nHell Hemenu B HENENBHOM pAclUCaHHU, B KOTOpPBIE
cybbota IJIAaHUPYETCsI MOAKIIoUeHUE K IHTepHeTY
Mecsunoe or 1 11031 Breibop ngHel Mecslla B MECSYHOM pacluCaHHM, B KOTOpBIC
TUTAHUpYeTCs MoJIKIIIoueHne kK MarepHery
Hayaio ot 00:00 110 23:59 3amanwe wWHTepBanma BpeMenw, B kotopeii TMK  Oyner
Konery MOJKITIOYAThCS K VIHTEpHETY MpH onpeeNieHHOM PEXUME oITpoca
[Tay3za ot 1 10 65535, c 3aganue may3pl MKy MOMBITKAMU MOIKIIOYCHUS
CoObiTHSs
Anmnapar HC cM. Tabnuiy 3.1 YcranoBka Macku anmnapaTHbeix HC
®j1. BHEIL. COO. cM. Tabnuity 3.2 YcraHoBka Macku ()J1aroB BHEIIIHUX COOBITHI
HC TC cM. Tabmnuiy 3.4 YcranoBka Macku iaros coobrtuii TC
Kanansasie HC cM. Tabmuiy 3.3 ¥YcranoBka Macku kaHainbHbIX HC
Bxox. 3B0HOK Ja/Her Bxomammii 3BOHOK SBISETCA COOBITMEM JUIS MOAKIIOYEHUS K

WHtepuery

[MompoOHOe omucaHWe penaKTUPYEeMBIX IMapamMerpoB npuBeacHo B [lpunoxenun JI4. ITlopsmox

M3MEHEHHS TTapaMeTpoB MpHUBe/IeH B 1. 6.5.

6.9 OmpobGoBanue
Iepen onpobosannem Beruucautens nposeputh noaxmodenue [P, I1T u [1]] B kaxmoit TC, cormacuo
HCIIOJIB3YEMOM cXxeMe H3MepeHHM. IIpOKOHTpONMpOBaTH COOTBETCTBHME HACTPOCYHBIX IapaMETPOB KaHAJOB
M3MEpPEHUs pacxojia, TeMIepatypsl u gaBieHus ¢ ucnoinb3yeMeMm [P, IIT u I1/], a Taxke mapamerpoB TC —
TpeOOBaHUSM, TIPEIBIBIISIEMBIM K Y3IIy yUeTa.
[IpoBeputh HacTpolKy BX0A0B KaHajoB V1-V3 mo monokeHHIO kammepoB Ha pasbemax XP7-XP9
COOTBETCTBEHHO (pacroyiokenue - cM. [Ipunoxkenue A).

s ITP BIIC u Macrep®ioy npousBojctea «IIpommprubopy mKaMiiepbl ycTaHaBIuBatoTcs Ha ;1 u :2.
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I[Ipu wucnons3oBanuu [IP ¢ 4YacTOTHBIM WM MMIYJIBCHBIM BBIXOAHBIM CHTHAJIOM JPYTHUX
npousBoautenei B Terocyerynkor MC. TMK-H120, npu HacTpoiike BXoqoB kaHamoB V1-V3 HeoOXxomumo
PYKOBOJICTBOBAThCs Tabnuei 6.4
Tabnuma 6.4

BXO/JIbI Vi V2 V3 Yacrora cienoBaHus JnurensHOCTh

Pa3zbembl XP7 XP8 XP9 HUMIYJbCOB, 11 HAMITYJIbCa, MC
2 OI 4 2 OI 4 oml¢
L ERIEL RSk R e Gonee 10 He mMenee 50

Pacnonoxenue 11O
JoKamIepa
Ha pazbeMe 2IO4 2IO4 4
P |[Wofs| Mol 2 Ig . He 6osiee 1000 He menee 0,5

B cityuae orcyTcTBHS cBeieHH 00 MCIIONB3yeMBIX Mpeodpa3oBaTemsx (10 yMOIYaHHUIO) TPH BBIITyCKE
W3 MPOM3BOCTBA BHIYUCIHUTENEH JyKaMIlephl YCTaHABIMBAaIOTCSA Ha :1 U :2 JUIs BceX BXOJOB.

ITogate nutanue Ha ucnonbzyembie 1P, I1/] u BeiuKMCIUTENb. Y CTAHOBUTH PAacXoj TEMJIOHOCUTENS B
tpybonpoBonax TC. Ilposeputs padory I1P, IIT u I1/] u cooTBeTcTBHE TEKYIIUX MapaMeTPOB OXKHUJACMBIM B
merto CEPBUC (cm. npumnoxkenue J15).

[IpoBeputs pabory HactpoeHHbix TC B Menio ITAPAMETPBI (cm. IIpunoxenue JI1).
[Ipoxontponuposath orcyrcTBre HC. IIpoBepuTh cooTBETCTBHE TeKymuUX mapaMerpoB TC- oxumaempiM. [Ipu
Hamnuun HC (cM. pasnen 3) npuHATh MePHI K UX YCTPaHEHHUIO.

[To 3aBepiieHrH HEOOXOIUMBIX MPOBEPOK BBHIMOIHUTH (IIPU HEOOXOIMMOCTH) OYHCTKY apXxuBa (CM.
[punoxenne /13).

6.10 BrIBOI MaHHBIX HA BHEIIHEE YCTPOHCTBO

BriBog nannbix ¢ Berauciutens Ha [TIK MokeT ocyIecTBiIsSThCS:

e yepe3 untTepdeiic RS-232 ¢ momolipio HyNIb - MOJEMHOT'O Ka0eJs;

o uepe3 MogeM (GSM mozem), moakimodeHHbIH K nHTEepdeiicy RS-232;

e yepe3 untTepdeiic RS-485 (npu Hamuumu iatel uaTepdeiica RS-485, mocrapisemoli mo
OTIEBPHOMY 3aKa3y);

® C [IOMOIIIBIO MIEPEHOCHOT'0 CYUTHIBAIOIIETO yeTporictBa Y C-H2;

e yepe3 cerb UnTepuer mo GPRS kanamny (cm. [Ipunoxenne N);

e yepe3 cerb MHTepHeT miu okanbHyto Ethernet cets ¢ momonisio Ethernet agantepa MOXA.

[Tpubop mmeeT nBa HezaBUCHMBIX MpueMo-niepenarurka [loptl u [TopT2, KaxapIil U3 KOTOPBIX MOXKET
OBITH HACTPOEH Ha HE0OXOAMMYI0 CKOpOCcTh oOMeHa. [IBa mpueMo-TiepeiaTurnKa MO3BOJSIOT OPraHU30BBIBATh
OJTHOBPEMEHHYIO paboTy Ut oOecreueHns pe3epBHOr0 KaHalla cheMa JaHHbIX, Hanpumep (Monem u Ethernet,
RS-485 cerb u Mmogem u T. 1). CKOpOCTh OOMEHA MPUEMO-TICPEIATINKOB YCTAHABIMBACTCS TOJBKO YePE3 MEHIO
npudopa.

IToprl RS232.1
CPU
RS232.2
[opt2 |
RS485
Pucynok 6.4

[opt 1- umeer uuTepdeiic RS-232 («RS-232.1») ¢ ympapnstommmu curHanamu. «RS-232.1» (cm.
[punoxenne A) npennaszHauen s noakmodeHus [1K, YC-H2 wnu monmema. s padotel B cetn RS-485
HeoOxomumM anmantep RS232-RS485. Pexxum paboter Ilopra 1 ycranaBnmumBaercs JIMOO ¢ MOMOILNBIO KHOIOK
yIpaBieHHsI BBIYUCIUTENS, 100 ¢ momonipio [1K.

[Ipuemo-niepenaTyrik MoKeT paboTaTh B OTHOM M3 PEKUMOB!

e RS-232 - Jlocryrien Tonbko RS-232 untepdeiic mo agpecy 0 1 3alaHHOMY CETEBOMY aJIpecy;
o RS-232 (Moaem) - nocryrmen Tonbko RS-232 unrepdeiic.
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[Tpu moAKITIOYEeHNN MO/IEeMa BBITIOJHSACTCS €T0 MHUIMANN3AIUS, U IPHOOp MepeXxoauT B a3y OKUJaHUS
3BOHKA.

[opt 2 — umeer unTepdeiic RS-232 («RS-232.2» cm. INpunoxenne A) u untepdeiic RS-485 (mpu
HanmM4uu TuiaThl nHTEpQeiica RS-485). «RS-232.2» npennaznauen mst monkirouenus [1K, YC-H2. Takxke k
[MopTy 2 MOXHO MOJIKIIOYUTH MOJIEM, CKOPOCTh KOTOPOTO 3a0J0KHpOBaHa Ha CKOPOCTh MOPTa M Yy KOTOPOTO
YCTaHOBJIEH PEXUM aBTOOTBETA.

Urenne, oOpabotka u Bu3yanmmsanus Ha [IK nepemaHHOi ¢ BbBIYMCIHTENS WHQOPMAIMH
ocymecTrisercs noj ynpaeienuem [10 «Meunemkep nanasix» wim [10 «Kondurypatop mpuoopos».

[TpuGop mO3BONISIET CUMTHIBATH TEKYIHE, HACTPOCUHBIC, a TaKXKe apXWBHBIC JAHHBIE. APXUBHBIC
JTAHHBIE MO’KHO CUHTBIBATH [IEIMKOM WJIA BEIOOPOYHO:

e UYacoBoii, cyTOuHbIH, MECSYHBII THOO BCE apXUBBI 32 TIEPUO]T APXHUBALIUH;
e Bech nepuoa apxuBa 1100 3aJaHHBIA HHTEPBAL.

BriBog maHHBIX TIOCPEACTBOM IMEPEHOCHOIO CUUTHIBaromiero ycrpoiictea YC-H2, momema, amamrepa
monema AM-02, TenedonHol auHuK cBs3u Ha [1K npuBeneH B JOKYMEHTALIUHN:

— IIITb. 408843.042 PO «llepenocHoe cunthiBaomiee ycTpoitctso Y C-H2» PykoBoaCcTBO MO SKCILTyaTaIvu;
— 1II1b.408841.009 P3O «Anantep mogema AM-02» PykoBOACTBO 10 3KCILTyaTaIHH.
Cxemsbl nogxmoueHus BHemHuX ycrpoictB K TMK-H120 mpusenens! B [lpunoxennn I

6.11 YreHue apXMBHBIX JAHHBIX

CuuThIBaHUE apXHBa MOYKHO BBINOIHHUTH ¢ nomolibio 10 «Kouduryparop npubopoB» u «MeHemKep
naHHeix». [10 «MeHemkep TaHHBIX» MO3BOJISIET BECTH 0a3y apXUBHBIX JaHHBIX, (POPMHPOBATH OTYETHI, CTPOUTH
rpadMKH U T.JI. ‘
o B ‘ . IO «Koudurypatop nmpubGOpoB» He MpeaHA3HAUCHO IS
Be/ICHUSI apXWBHOM 0a3bl JAaHHBIX, HO TIO3BOJISIET COXPAHSATh CUYMTAHHBIA apXWB W 3arpykaTh €ro, B
JanmpHEeHIeM, s MPOCMOTpa, a TakkKe dKCIOPTUPOBaTh AaHHBbIC apxuBa B Excel. Jlist uTeHHs NaHHBIX TpH
oMot 10 «Kouburyparop npudbopoB» HEOOXOIUMO MOAKIIOUNATL BhIYHCIUTENb K [IK ¢ rmomoripo Hy/Ib-
MOJIEMHOr0 KabOens 4epe3 umHTepdeiic RS 232 u BBITOJHUTH HACTPOMKH IMOIKIIOYCHMS, KaK yKa3aHO B
KOHTEKCTHOI1 cripaBke k [10.

[Iporokon oOMeHa nmpeacrapiieH Ha caiite «[IpoMipuoop».

6.12 SMS-cepBuc

Beruucnutens obecriednBaeT BO3MOXHOCTH OTHpaBku SMS - cooOmieHuii Ha yka3aHHBIA TenedoH
JEcTieTyepa MpHu HACTYIIJICHUU COOBITHH, BBIIEIEHHBIX MACKOH € 3aIaHHOM MEePUOJIHOCTBHIO.

Hns Hacrpoiiku onmmu HeoOxoaumo B MeHio YCTAHOBKMU 3amate mm6o ¢ momornpo 10
«Koupuryparop npuOopoBy, JIN00 HEMOCPEACTBEHHO C KJIABUATYPhI CIICAYIOIIKME TapaMeTpPhl:

e Homep mucneruepa - HOMep MOOMILHOTO TeleOHa, HAa KOTOPhIM oTchutatoTcs SMS. Homep BBOIUTCS B
(dbopmare ¢ MEKITYHAPOIHBIM KOJIOM +7 MM §-KOi (JIeCSITH3HAYHBIH HOMED);

o JlononHuTeabHas WHGOPMAIUS - TEKCT, KOTOPBIH OyIeT BKIIIOYEH B coobiienue. Hampumep, Moxer ObITh
aZipec y3na WM HOMEp JOroBopa. TeKCT JOIDKEH BKIOYaTh B ceOs TOJNBKO JIATHHCKAE CHMBOJBI.
MaxkcumanbHas JuHa 16 CHMBOJIOB;

e llHTepBan - maysa mociie OTHPaBKH MOcieAHero coodbmeHus. Crenyromiee cooOIIeHHE OTIPaBHUTCS He
paHee YCTaHOBJICHHOTO MHTepBaja (auama3zoH oT 1 g0 65535 MUHYT), IpU YCIIOBHHM HAIWYHUS 3aJaHHBIX
COOBITHI JJIs1 OTIIPABKH;

o CoObiTss SMS - mabnoH, BBIIENSIOMUN OMUH WM Heckonbko ¢maro wim HC, mo xoropsim Oyner
WHUIIMAPOBATHCS OTIPaBKa COOOIIEHUSI.

Hacrpoiika macok, ompenenstommx coObitiss SMS, BEINONHSAETCS aHATOTHYHO TPUMEPY, NPUBEICHHOMY B

m.6.7.

Jnst peanu3anyy TaHHOKW OIIUK BBIYMCIHUTENb JIODKEH OBITH MOMKIIOUEH K MoaeMy (TogpodHee - cM.
[punoxenne I).

[Tpu HactyrieHun mo60ro U3 coObITHt SMS, BBIZIETCHHBIX MACKOH Ha YKa3aHHBIA HOMEp C 3aJJaHHOH
MEPUOMYHOCTBIO OYAyT mocTynath SMS - cooOIieH st cofiep Kalye THII, 3aBOJICKON HOMEp, JOMOIHUTETbHAS
nHpopMaIus U coctosiane KoJoB Anmapataeix HC, guaros BHemHmx codbituii, kananpHeix HC 1 HC TC (cm.
Tabnuiel 3.1 - 3.4), onpeneneHHbIX MaCKOM.
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7 TEXHHMYECKOE OBCJIYKUBAHUE

7.1 Texumueckoe 06CJIy‘)KI/IBaHI/Ie BBIYUCIUTCIA JOJDKHO IMTPOBOJUTHCA IMEPCOHAJIOM, U3YYHMBIINM HACTOANIICC
PYKOBOACTBO IT0 3KCILJTyaTallkH.

7.2  TexHudeckoe oOCITyKMBaHUE ITPOBOJMTCS C MENbI0 00ECTIeUeHHS HOPMHUPYEMbBIX TEXHUYECKUX JaHHBIX U
XapaKTePUCTUK U BKITIOYAET B ce0sl CIIEMyoIIre BUIBI paboT:

- BHEIIHUN OCMOTP BO BPEMs IKCILIyaTalUY;

- IepHoauuecKas MOBEpKa;

- KOHCEpBalus Mpr CHATUN HA NPOAOCJDKUTCIIBHOC XPaHCHUC.

7.3 Ilpu BHeUmIHEM OCMOTpE, KOTOPBI PEKOMEHAYETCs MPOBOAWTH HE pEXKe OIHOr0 paza B MecHll,
MMPOBEPACTCA COXPAaHHOCTH COCAUHHTEIIBHBIX J'II/IHI/II7[, HaJIM4yue HJ'IOM6, OTCYTCTBUEC KOPPO3UHU U JPYIruUux
MOBPEXKICHU.

7.4 Ilepuomuueckas ITOBepKa MPOBOAUTCA OOMH pa3 B 4 roma, cormtacHo MIT 0909/1-311229-2020
«Temnoerunciautenu TMK-H. Metoauka moBepkm.

Jomyckaercsi HalpaBIsATh Ha TIOBEPKY TOJIbKO BepxHIoto dacTh TMK-H (610k BeIYmCHTENS), IPH STOM HE
TpeOyeTcss OTKIYaTh KaOelbHbIC JIMHAW CBSI3M M JIEMOHTHpOBaTh HWkHIOKO yacth TMK-H (6Gmox
KOMMYTAIUH).

7.5 Tlpu CHATHH BBIYHCIHUTENS C OOBEKTa Uil TPOJOJDKUTENBHOTO XpaHEHHS HEO0O0XOMUMO 3aKpPHITh
3aryIylKaMH pa3beMbl U KaOelbHble BBOABI U XPaHWUTh B YCIIOBHSAX, OTOBOPEHHBIX B pazzene 9. [Ipu BBOIE
BBIUMCITUTENS B OKCIUTyaTaIMIO TI0CIIE JTTUTENBHOTO XpaHeH s TIOBEpKa ero He TpeOyercs, eclii He UCTEK CPOK
npenplAyniel mnoeepkd. B mpomecce »KCIyaTallid HApY)KHBIE IIOBEPXHOCTH BBIYHUCIUTENS JOJKHBI
COZIEPKATHCS B YUCTOTE.

8 PEMOHT BBIYUCJIUTEJIA

8.1 PeMOHT BBIUHMCIUTENS JOIYCKACTCS MTPOU3BOIUTE TOJIBKO MPEACTABUTEISIMHU MPENTPUATHS-U3TOTOBUTEIS
WJT OpTaHM3aIlell, IMEIOIIeH Ha 3TO MPaBo.

8.2 OO06o Bcex peMOHTaxX JIOJDKHA OBITH C/IeNIaHa OTMETKA B IMACMOPTE ¢ YKa3aHHEM JIAThl, IPHYMHBI BHIXO/A W3
CTPOs U XapaKTepe IPOU3BEIEHHOIO PEMOHTA.

IIpumeuyanue - Ilocie peMOHTa BBIYMCIIUTEND IIOJBEPracTCs MOBEPKE.




I1115.408843.027-21 PD

WMNPOMMPUBEOP

9 BO3MOXHBIE HEUCITPABHOCTHU U CIIOCOBbI UX YCTPAHEHUA

Bo3MokHBIC HEMCIPABHOCTH BBIUMCIIUTEIIS MTPUBEICHBI B Ta0uie 9.1.

Taonuma 9.1

Buemmnee MIPOsIBJICHNE HEUCIIPABHOCTU
1 OOIOJIHUTEJIbHBIC IPU3HAKN

BeposTthas npuunza

Metozs! ycTpaHEeHUs

OtcyrerByet unankarus Ha KK
Cseronuon “Ilutanue” He TOPUT

He ucnpasen 0110k muTaHus

3aMeHUTH OJI0K MUTAHUS

He ncnpaBen 6510k BEIYHCIUTEIS

HepeaaTb BBIYUCIIUTEIb B PEMOHT

OtcyrcrByet unaukarys Ha KK
CBeTonnos He TOPHUT

He ucnpasen XXKU

HepeaaTb BBIYUCIIUTE]Ib B PEMOHT

Co6oit B pabote mpubopa

CHATH TUTaHUE U noJaThb 3aHOBO

[Tpubop He pearupyer Ha HaXKaTHE
OJIHOM MJIM HECKOJILKUX KHOIIOK

He ucnpasna kHomKa

HepeaaTb BBIYUCIIUTE]Ib B PEMOHT

Co6oit B pabote mpubopa

CHATH TUTaHUE U noJaThb 3aHOBO

[Tpubop pukcupyer miu GUKCHPOBAT
ammnapaTHbIC HEHCIPAaBHOCTH:
CucremHbI# cOpoc

Otkaz ALIT

Otka3 RTC

Cooit nannbix Bo FLASH

He ncnpaBen 6510k BEIYHCIUTEIS

HepeaaTb BBIYUCIIUTE]Ib B pPEMOHT

[Tpubop Gukcupyer mim GuKCHpoBaI
armapaTHbIe HEMCIIPABHOCTH:

Cooii nanaeix B EEPROM

Cooit nannaeix B DATAFLASH

Co6oit B pabote mpubdopa

IIpoBepuThs HacTpOCUHBIEC TAPAMETPHI
U B cIydae c00st BBECTH KOPPEKTHBIE
3HAYCHUS

He BBIBOJATCSA JaHHBIC HA BHCIIHHUEC
yCTpOMCTBa

HenpaBuipHO yCTaHOBJIEHBI
napamerpsl [lopros

Y CTaHOBUTH NPaBUIIBHYIO CKOPOCTb U
pexxuM ITopros

He ncnpaBen 6510k BEIYHCIUTEINS

HepeaaTb BBIYUCIIUTE]Ib B PEMOHT

10 TPAHCIHHOPTUPOBAHMUE U XPAHEHUE

10.1 BprucnuTeny B YHNaKOBKE MPENNPUATHI-U3TOTOBUTENS JOMYCKAIOT TPaHCIOPTUPOBAHHE HA JIOOBIC
paccTosiHUS TPU COONIOJICHUN TMPABUJ, YTBEPXKICHHBIX TPAaHCIIOPTHBIMH BEJOMCTBAMH, M NPHU COOIIOACHUHU

CIICIYIOUINX TPEOOBAHMIA:

- TPaHCIOPTUPOBAHME I10 JKEJIE3HOM A0POre TOJKHO IPOU3BOIUTECS B KPBITHIX YHCTHIX BArOHAX;
- TIpH NEPEBO3KE OTKPBITHIM aBTOTPAHCIIOPTOM SIIIUKH C TIPUOOpaMHU JIOJKHBI OBITh TIOKPBITHI OPE3EHTOM;
- TpH MEepeBO3KEe BO3AYIIHBIM TPAHCIIOPTOM SIIIMKHA C MPHOOPAMHU JIOJDKHBI Pa3MellaThCs B TePMETHYHBIX

OTaIlJINBAa€MbIX OTCCKaX,

- TIpH MEPEBO3KE BOJHBIM TPAHCIIOPTOM SIIIUKH C TIPUOOpaMHU JIOJKHBI pa3MenIaThCcsl B TPIOME.

10.2 IIpenenbHO JOMYCTUMBIE YCIOBUS TPAHCIOPTUPOBAHUA:
- TpaHCIOpTHas Tpscka ¢ yckoperueM 30 m/c” mpu yactore yaapos ot 80 go 120 B MUHYTY;

- TemIleparypa OKpy)Karomero Bo3ayxa or munyc 25°C no mioc 50°C;

- BJI@XHOCTH 10 95% mpu TemrepaType 10 mioc 35°C.

10.3 PaccraHoBka © KpelUIeHHE SIIMKOB C BBIYUCIUTENSAMU Ha TPAHCIOPTHBIX CPENCTBAX JIOJDKHBI
obecrieunBaTh YCTOMUUBOE TIOJIOKEHUE MIPH CKIIQJIMPOBAHUU U B IIYTH, OTCYTCTBHE CMEIICHUH U yJapoB JIPYT O
npyra. Bo BpeMs TOTrpy304HO-pa3rpy304HBIX padOT TpPaHCIOPTHAS Tapa HE JOJDKHA TOABEPraThCs PE3KUM
yIapaM U MpsiMOMY BO3JICHCTBHIO aTMOC(EPHBIX OCaJJKOB U TIBUIH.

10.4 VYcnoBus xpaHeHUs A YHAaKOBAHHBIX BBIUMCIHTENEH TOKHBI COOTBETCTBOBATH yCIOBHSIM XpaHeHHs 1
o 'OCT 15150 npu OTCYTCTBHHM B CKJIAJCKHUX MOMEIIEHUAX MBUIH, TAPOB KUCIOT, IIET0Yel M arpecCUBHBIX
ra3oB. ToBapocompoBOIUTENbHAs W OKCIUTyaTal[MOHHAS JOKYMEHTAllWMs [OKHAa XPaHUTBCS BMECTE C
BBIYHCITUTEIIEM.

BHUMAHHUE! [IPH TPAHCIIOPTUPOBAHUN U XPAHEHUUW U3/JEJIVA B KABEJIBHBIE BBO/IhI
JOJDPKHBI BBITh YCTAHOBJIEHDBI 3ATJIVIIIKHU.
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IIpunoxenne A

Faﬁapl/lTHbIe U MPUCOCANHUTEIBbHBIC Pa3MEPbI

170

RS232.1 RS232.2 A A
A\ 0000

Og 30( ol &
(,A‘\ (,A\\ (/,A‘\ 3| &
/ \ Y
I \ | Y
. 190 _
© /) TENNoBbIMUCIMTENL TMK-H120 S -
L: [ } ‘WMNPOMMPUEOP :ﬁi
©
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&
?

4,5 Knasuatypa
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204

A
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4
Y

HaBecHble nnomo6el,
2mecTa e
ycTaHaBnmBaloTca
KOHTpOMMpyoLLen
opraHusauuven

J/

- 145

[Ipumeuanue - Heucnonbzyemelie pazbembl uHTEpdeticoB RS232.1 u RS232.2, a Taxke xabenbHbIe BBOJBI
JIOJDKHBI OBITh 3aKPBITHI IITATHBIMY 3arTyIIKaMH (Ha PUCYHKE HE TIOKa3aHO).

Pucynok Al
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IIpunoxenue b
Cxembl usmepennii TMK-H120

Ta6numa b.1-— Cxemsl usmepenuit TMK-H120

Dopmyiia Koudurypams TC Paznocts
pacuera TEMIIEP.
Cxema Bap. TEIUIOBOU t1 t2
V1 | V2 ’ ’ G2>G1 | G1>G2 dt
SHEpruu P1 | P2
1.1 Q = G](h]-hg) [ [ [
G, T i 1P
=) 12 | 0=Gohr-hy) o | o |
1 17> @Gz [ 1.3 O = G,(h;-h>) o | o | o | o * *
14 0O = Gy(h;-hy) ° ° ° ° k k
O = Gi(hy-hy)- dt=t1-t2
g Gigti P 2.1 -Gs(h>-hy) ° ° ° ° *
L 1P G; ” ” = Q = Gl(hl'h2)+
% — 2.2 +(G1_G2)(h2_hx) d d b b *
Q = Ga(h~hy)+
2.3 (GG (hy-h) ° ° ° ° b 3
. @G' gl Ll . 3.1 0 = G, (h;-hy) . .
Go 902 | P 0 = Gi(h;-hy) +
- | 32 y o | o | o
+Ga(hzhy dt=0
e S LIF SN RS . .
Q=0
v P
-D@Z—Itz_'l'z.- 4.2 ° ° ° °
YcnoBHbIE 0003HAYCHUS:
o - Haimure B TC yKa3aHHBIX KaHAJIOB 00beMa, TEMIIEPATYPhl H JaBJICHUS;
%) - KOHTpOJTH MpEBBIIICHHS pacxoaa 3aKpbIThix TC:
— G2>G1 —B oOpaTHOM TPYOOIPORBO/IE,
— G1>@G2 - B nogarorieM TpyOOIpPOBO/IE.
[Ipumeuanus -
1 JlonomHuTENbHBIA KaHaa V3 MOXKET ObITh BKJIIOUEH WM BBIKJIIOUCH B JIIOOOH CXeMe.
Tabnuna b.2 - [ImanazoHbl H3MepsieMbIX TapaMeTpoB B coctaBe TerutocuerankoB MC.TMK-H120
[Tapamerp 3HadeHue [Ipumeuanue
Temnosas sueprus, I'[Ix (I'kan),
TemutoBas morHoCTh, I'Jx/a (I'kan/ua) or 0 10 1,0-10° +
MaccoBblii (06bEMHBIIT) pacxof, T/4 (M°/d) +
Macca (06beM) TerIoHOCHTeNs, T (M) ot 0 110 2,0-10°
Temmnepatypa TemioHocutens, °C ot 0 1o +150 i
Pasnocts Temnepatyp Teronocurens, °C ot 3 o 150
BepXHue Ipe/iesbl H3MEpEHHil H30bITOYHOr0 NaBICHHS, KIc/cM” ot 16 1o 100 +
Texkyiee Bpemsi, 9ac:MUH ot 0 10 99999:59

+ - BOBMOXXHOCTB 33JIaHHsI TOTOBOPHOT'O 3HAUCHUS.
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Tabnuna b.3 - HomuHanbHbIe QyHKIMH peoOpa30BaHUsI BXOJHBIX CHUTHAJOB B 3HAYCHUS M3MEPSEMbBIX
apaMeTpoB

ITapamerp YciosHoe ®opmyna pacuera
o003HaveHHE

O6bEM TEIUIOHOCHTEIS, M A\ V =N-Au

Macca TermIoHOCHTEIS, T G G=V-p

Tennosas sueprus, ['JIx (I'kamn) Q CornacHo Tabmunam b.1, b.4

TemutoBas MorHocTh, I'Jx/a (I'kan/4) W Cornacuo popmyie wis Q npu 3amene G Ha g,

OGbeMHBIH pacxof, M/4 gy 2,=3600-F-An

MaccoBsblit pacxom, T/4 gm gm = gv'p

Temmeparypa, °C t Cormacao I'OCT 6651-2009

Pasnocts Temmeparyp, °C At At=t -t

M366ITOUHOE IaBNeHNe, Kre/cM” P P=P, (I-1o)/(Iz — 1)

YcnoBHbIE 0003HAYCHUS BETTHYUH:

Au  — Bec ummyibca [P, M>/um. ;

F — 4actorta curnana I1P, I'i;

I — Tok I1/], MA;

N —  KOJIMYECTBO MMIIYJIbCOB, MocTynuBuMXx ot I1P, nmir.;

*h —  oHrtanemusa Bogsl, I Jx/T;

*p —  IIJTOTHOCTEH BOJEI, /™.

Wupexcel B 0003HAYEHUSX BETUYMH:

1 —  TNOJAIONIMKA TPYOOIPOBO/;

2 —  oOpartHBIii TpyOOIIPOBOI;

B —  BEpXHUH Ipenen U3MEpEHU;

H —  HIKHMH IIpenen u3MepeHuit;

0 —  3HA4YEHHE TOKA, COOTBETCTBYIOIIEE HYIIO JaBIICHUS;

X —  XONOJHAs BOJA.

* - QNTOPUTMBI BBIYUCIICHUH MJIOTHOCTH M SHTAJIBIINKU BOJIBI COOTBETCTBYIOT MU 2412-96.

Tabnuna b.4 - OroOpaxenue ¢popmyn pacuera TeroBoi suepruu Q na XKW TMK-H120

dopmyna OtobOpaxenne Ha KK
0=0 Q=0
0 =GI(hi-h2) Q=G1(h1-h2)
0 =G2(hi-h2) Q=G2(h1-h2)
0 = GI1(h1-hx)-G2(h2-hx) G1*h1x-G2*h2x
0 = GI(h1-h2)+(G1-G2)(h2-hx) G1*h12+G12*h2x
0 = G2(h1-h2)+(G1-G2)(hl-hx) G2*h12+G12*h1x
0 = GI(hl-hx) Q=G1(hl-hx)
0 = GI1(h1-hx)+G2(h2-hx) G1*h1x+G2*¥h2x

35



WMNPOMMPUBEOP T115.408843.027-21 P3

IIpunoxenue B
Cxema noakarwudenusi ITP, I1, IIT B cocrae UC.TMK-H120

I+ I+
Ut TCII U+
Ten = Tt S TCIT
U- = Bxon 1 Bxon 2 U- t
I- I-
CueTunk BO I C BbI-
ITP ¢ umtysib CHBIM E + . TP TP < + —®—| XOJIOM «CYXOH KOH-
BbIX0oM «OK» —[E > Bxox 1 Bxox 3 w TaKI» Ha TePKOHE
np + + + i
C MMITYJIbCHBIM N TP - * Unar
AKTHUBHBIM BBIXOJIOM —-—
%E _ > Bxon 2 Ut _ > 12B
L[ U+
* oot nj o B ia
Bapwuanr 1 — &} Bapuanr 2
_ =W Bxon 1 Bxox2 _ (”]_D
- +
* BHEIIHUH MCTOYHHK MTOCTOSSHHOTO CTAOMITM3UPOBAHHOTO HAMIPSIKEHUS HITH AKKYMYJIISITOD;
UII — ucrounuk nutanus [1/1;
B kauectBe npumMepa noakiaroueHus I1/] npuBeneHs! cleayomye BApUaHThL:
- BapuaHT | - pu TpexToUYeuHOoM cxeMe coequuennii [1/1 ¢ o0IMM HUCTOYHUKOM ITUTAHHUS,
- BapuaHT 2 - IPU IBYXTOYCUHOM cxeme coequHeruit 1] ¢ o0ImmMM HCTOYHMKOM TTUTaHMSL.
B kayectBe npumepa noaxinrouenus [1P:
- C YaCTOTHBIM WJIM UMITYJIbCHBIM BeixoaoM Tumna «OK» (ITP Bxox 1);
- C YaCTOTHBIM WJIM UMITYJIBLCHBIM BbIX0J0M akTUBHBIM (1P BXO0H 2);
- CYeTYMKa BOJBI C BBIXOAOM «cyxoi kKoHTakT» (IIP BXO7 3).
K OJIOKY TUTaHUSA
- +
A
IIpeoOpaszoBarens
Macrep®ioy Tennoseruucnurens TMK-H120
GND _ Bxoas1
[Iutanne
+12B o + | DINI-DIN4
1
V- HmmynscHbIE
NMmynsCcHBIN - BXOJIBI
BBIXOJ] V+ + V1-V3
[Mpumep noaxmoueHus npeodpaszoBatens Mactep®ioy ¢ umnyiabcHbIM Bbixomom k TMK-H120 c

obecriedeHreM KOHTPOJISL HaNPsDKEHUSI TUTAHUS

36



I1115.408843.027-21 PD

WMNPOMMPUBEOP

IIpunoxenne I'

CxeMbl MNOAKJIIOYCHU S BHCITHUX yCTPOﬁCTB

Hoaxmouenne TMK k IIK, nepeHocHomy cuntbiBaomemy ycrpoiictsy YC-H2 u k cetu Ethernet
yepe3 unTepdeiic RS232

Ethernet agantep
Moxa NPort 5110

RS-232 2-3m

| U

TMK-H120 TMK-H120 TMK-H120
Q00O
885 883 888
RS232.1 RS232.2 RS232.1 RS232.2 RS232.1 RS232.2
no15m l_'_'. .
| ! RS-232*

RS-232* \ !
1 J__7 Nl 3
u YC-H2

Hoaxmouenne cetu u3 TMK k IIK yepe3 konBepTep RS232/RS485 uan Ethernet agantep

MK

TMK-H120 TMK-H120 TMK-H120
Ethernet 888 888 888
ernet agantep '-R-s;s-s-' FR'S;,;ST '-R-s;-s-'
Moxa NPort 5130 RS232.1 RS232.2 | RS485 | RS232.1 RS232.2 | R4S | RS232.1 RS232.2 | RS48s |
Ethernet r - =
L D‘ -
]
|
— RS-232 KonBepTep X RS-485
RS232/RS485 | [
=} o 15m ( BuTas napa go 1500 m)

Hoaxmouenne TMK k IIK yepe3 npoBoaHYyI0 UM 6ecTIPOBOAHYIO JIUHUU CBA3H

Q00
[e]ele}
RS232.1 RS232.2

TMK-H120

I_I K "‘VIO'D’eM Tvhua ceasn Mozem
RS-232
220 1-
I
|
[} Ay
|—|—|—| = GSM mogem GSM mogem

' =
! RS-232 !
/

Hoaxaouenne cetu u3 TMK k IIK ¢ ucnonb3oBanuem agantepa mogema (AM-02)
no uHTepdeiicy RS485 yepes npoBoaHyI0 NI1H OeCIPOBOAHYIO JIMHUHU CBSI3U

h 3B 3] ... 33
MK RS:2§2_[ RS232.1 RS2322 | Rsass | RS232.1 RS2322 | Rsass | RS232.1 RS2322 | Rs485 |
' 1
[ ]/ \t + RS-232
' A '
_____ RS-485
| | | mE!
]____I: ]-—[ ixsasst | | —
AM-02 no M
,_l_l_l GSM mogem GSM mogem ( )

Monem JnHus ceasn Monewm

:l TMK-H120

:l TMK-H120

:l TMK-H120

Hoaxmouenne TMK k nucneryepy nmo unrepgeiicy RS 232 yepe3 GPRS moaem u UnTepuer

Jucneruep

]

GPRS Server

ADSL / GSM

moaem
—

Internet

GSM / GPRS
moaem

TMK-H120
Q00

[elele]
RS232.1 RS232.2

e

H
1

*- mogxirouenne k [1K gepes unrepdeiic RS-232 (COM-nopr) nnm uepes unrepdetic USB (USB-mopT)
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Hpuaoxenne 1

Ctpykrypa menio IAPAMETPBI

1. MAPAMETPbBI

o Jol w

}C:D( Gl,t }3:()( G2,t }C:()( gl,1/a }C:()( 22,1/4 )(::()( VIm3 )CZD

S vas S22 et J2 @2 =Y

t1,C 22,C di,C

J= J=( S

o062 J( Teos3 Jo Va3 S @i Jf Tpasv3 )

J=

Anmaparnsie HC

i():()( P2 }Q:C( tXB }C:,')( Pxs )Q:()( Cxema )(}:3{ Taxa }3:9{ TaeIKI H Tpab TC )C:C{ Tcob 1 FZQE

Ta6nuua 1.1 Onucanue meHo IIAPAMETPBI

KK HaunmeHoBanue napamerpa Onucanue

Q TermutoBas sHEprus CUeTyuK TEIUIOBOM SHEPTUU ¢ HAPACTAIOIIUM HTOIOM

w TemnoBast MOIIHOCTD Texkyrast TeroBasi MOIIHOCTh

G1, G2 (1) Macca TenaoHOCHUTENS B CUeTYnKU MacChl TEIDIOHOCUTENS B U3MEPUTEIbHBIX kKaHaimax TC ¢
HU3MEPHUTEIILHOM KaHaJIe HapAaCTaIOIIUM UTOTOM

al, g2 (/1) MaccoBblit pacxoj Texymmit MacCOBBIN PACXOJI TCIDIOHOCUTENS B U3MEPUTEIHHBIX
TETJIOHOCUTETIS kananax TC

V1, V2 (u3) O0BeM TEIUIOHOCUTEIIS B CueTyuky 00beMa TEIUIOHOCHUTEIS B U3MEpHUTENIbHBIX KaHamax TC ¢

U3MCPUTCIIbHOM KaHaJIC

HapacTaronyM UTOIroM

gl, g2 (M3/9)

OOBEeMHBIHN pacxon
TEIIOHOCUTEIS

Texymuit 00bEMHBINA PACXO TSIUIOHOCHUTEIIS B U3MEPUTEIILHBIX
kaHangax TC

t1, 12 (C)

TemmnepaTypa TeIIOHOCUTEILS
B U3MEPUTEIILHOM KaHalle

TeKymaﬂ TeMIIEpaTypa TCILIOHOCUTEIIA B USMCPUTEIIbHBIX KaHaJIaX
TC

dt (C)

Pasnocth TEMniepaTyp

Tekyias pa3HOCTb TEMIIEPATYP TEIIOHOCUTENSI MEXKTY
U3MEPUTENBHBIMU KaHajgamu TC

P1,P2 (xrc/cm2)

HaBJ’ICHI/Ie TCIIJIOHOCUTECIISA

TeKyIuee JIABJICHUC TCIIJIOHOCUTCIIA B UBMCPUTEIIbHBIX KaHaJIax

txB (C)

Temnepartypa X0J0HOH BOMBI

HOFOBOpHaH TeEMIIEpaTypa U JOTOBOPHOC MaBJICHUEC XOJIOAHOM BOJIBI

PxB (krc/cm2)

JlaBieHHe XOJIOIHOM BOJIBI

PICHOJIL3yeMOI>i JUIA TIOATIMTKH TC Ha UCTOYHMKE TEIUIOTHI

Cxema

Cxema n3MepeHuit

Cxema n3MepeHuil TemnoBoi 3ueprun cornacHo Ipunoxenus b

TBKI Bpewmst Hannuust muTaHust WHTtepBan BpeMeHH, B TeYeHHE KOTOPOro OBUIO MOJAHO MUTAaHHUE
TBBIKI Bpemst orcyTcTBUS TUTaHUA WHTepBas BpeMeHH, B Te4eHHe KOTOPOro OTCYTCTBOBAJIO MUTAHUE
Tpa6.TC Bpewmst Oe3aBapwuiiHoii pabotsl | MIHTEpBan BpeMeHH B TEYEHHU KOTOPOTO BBIITOJIHSJICS CYET TETUIOBOM

TC

sHepruu B TC

Tco6.1- Tco06.3

Bpemst coObiTHs

HNutepBan BpeMeHu B TeueHur koToporo B TC ObLIH 3apUKCHpOBaHBI
coonitusa Coovimuel - Coovimue3

O0BEM BOIBI

CueTynk o0beMa BOJIbI JOITOJTHUTEJIbHOI'O KaHala ¢ HapaCcTarouuMm

V3 (m3)
JIOTMOJTHUTENHFHOTO KaHaa HUTOT'OM
Pacxon BosibI B .

23 (M3/49) OOBEeMHBIH pacxo.l BOJBI AOMOIHUTEILHOIO KaHaa
JIOTMOJTHUTENFHOM KaHaje

Tpab.V3 Bpemst 6e3aBapuiinoii paboTel | Bpems Oe3aBapuiiHoil paOOTHI JOIOTHUTEILHOIO KaHaIa
HC anmapatabix N

AnmapatHbie BO3HHUKAIOT MPH MOSIBICHAN HEUCTIPABHOCTEHN ()yHKIIMOHATBHBIX
(CHCTEMHBIX) OLUIHOOK U

HC Y3JI0B BBIYHUCIUTENS M. Tabuuiry 3.1

PEXKUMOB

daru BHeIL.
c00.

®djaru BHEHUX COOBITUI

BO3HHKAIOT ITpY HAaJIMYMU CUTHAJIOB HA JIMCKPETHBIX BXOJAX, a TAKXKE
Ipu cMeHe nepuoja tertonorpebnenus. [Ipu nacrpoiike TC ¢
MIOMOIIIBIO0 MacKH yKa3bIBaeTcsl Kakue u3 (paaros OyayT
¢dopmuposate HC Brewnee coovimue 8 HC TC. cM. Tabmuiy 3.2

®dnaru IUCKp.
BBIX.

®marn JUCKPETHBIX BbIXO/10B

OTO6pa)KaIOT HaJIMYXEC CUT'HaJIa Ha COOTBECTCTBYIOIIEM NJUCKPETHOM
BBEIXO€

Kanansusie HC

HemratHeie CUTyallun
U3MCPUTCIIbHBIX KaHAJIOB

HC, Bo3HMKaloIIME B Pe3y/IbTaTe OTKA3a JATUYMKOB MM BBIXOJA
HU3MEPEHHBIX MTApaMETPOB 3a 3a/IaHHbIE TIOPOrOBEIE 3HAYEHHS. CM
Tabnuiry 3.3 ( 2 OaiiTa)

HC TC

Hemratuelie curyamuu
TEIIOBOH CUCTEMBI

HC, Bo3HHKaroIIHE B pe3yiibTaTe 00pabOTKH BXOAHBIX ITapaMETPOB
IIPU pacyera TEIIOBOW HEPTUH cM. Tabiwmity 3.4
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Hpuiaoxenue 112
Ctpykrypa menio APXUBbBI

2. APXMBbI

<4.Mecaqu||7| apxuB >

Haswuratop
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punoxenne A2 (mpomomxeHue)
Onucanne menio APXHUBbI
Tabnunma 2.1 - Ilapamerpsl 4acOBBIX, CYTOUHBIX H MECSYHBIX apXxuBoB TC

KK HaunmenoBanue napamerpa Onucanue

Q Tennoas sHEprus TennoBas sHeprus 3a NepHOJ apXUBaIUU

G1, G2 (1) Macca TenI0HOCHUTENS B Macca TenoHocuTens B u3MepurensHoM kanane TC 3a nepuon
n3MepurensHoM kKanaine TC apXUBaIUH

V1, V2 (u3) OObeM TEeIIOHOCUTENA B O0ObeM TeIIOHOCUTEN B M3MepUTenbHOM KaHane TC 3a nepuon
n3MepurensHoM KaHaie TC apXUBaIUH

t1, 2 (C) Cpenneapudmernueckas Cpenneapudmerryeckas TeMIepaTypa TEIUIOHOCUTENS B
Temnepatypa B kaHaie TC HM3MEPUTENIHOM KaHase 3a NepUOJ apXUBaIUH.
CpenHeB3BelIeHHAs CpenHeB3BelIeHHas TeMIIEpaTypa TEINIOHOCUTENS B

tcel, tee2 (C)

Temnepatypa B kaHaie TC

HN3MCPUTCIIbHOM KaHAJIC 3a IMCPUOJ] apXUBallU.

P1, P2 (xrc/cm2)

JlaBnenne B kanaie TC

Cpez[Hee JAaBJICHUC TCIUIOHOCUTECIA B UBMCPUTCIILHOM KaHaJIC TC
3a I€puoJ apXuBalyu

CxeMa uzMepeHuii TerioBoit suepruu B TC Ha OKOHYaHHE

Cxema Cxema n3MepeHuit
TIepro/ia apXHUBAIUU
Texa Bpewmst BKiItoYeHHOTO WHrepBan BpeMeHu, B Te4eHUE KOTOPOTo Ha MPpHOOp ObLIO
COCTOSHHS IpUdopa MOAIaHO TIUTAHUE 32 MEPHOJI ApXUBAIIMU
TBbIKI Bpemst BBIKITIOYEHHOTO WHrepBan BpeMeHu, B TeYEHHE KOTOPOTo Ha pHOope
COCTOHHS IpUdopa OTCYTCTBOBAJIO MIUTAHUE 33 TIEPHOJ] APXUBALIUH
Tpa6.TC Bpewms Oe3aBapwuiiHoii padotsl | MHTEepBan Bpemenu O6e3aBapuiinoii pabotsl TC 3a nepuon

TC

apxXuBaliu

Tco6.1- Tco06.3

Bpewmst cobbrtuii TC

WurepBan BpemeHu, B TeueHue kKortoporo B TC Obun
3aukcupoBanbl Codvimue 1 - 3 3a Iepuo]| apXUBaLUH

O0BeEM BOIBI B

V3 (M3) OTONMHHTETBHOM KaHaTe O0BeM BOIBI B IOMOIHUTEILHOM KaHaJIe 3a TIEPHOJT apXHUBAIUU

Tpa6.V3 Bpewms Oe3aBapwuiiHoii pabotsl | MIHTEpBan BpeMeHH Oe3aBapUiHHON paOOThI JOOTHUTEITFHOTO
JIOTIOJTHUTENBHOT 0 KaHaja KaHaJla 3a IIePUOJ apXHUBaIIH

aI. HC Anmapatsie HC Onaru arnapaTHbIX HC 3aperucrpupoBaHHBIE 3a TEpUON

Ann.HC apxuBaiu (2 Oaiita)

KaH. HC HC, Bo3HuKatomIMe B pe3yabTaTe 0TKa3a JATYMKOB HJIH BBIXOJA

Kan. He Kananeasie HC W3MEpPEHHBIX MTApaMeTPOB 32 3a/IaHHBIE TIOPOTOBbIE 3HAYCHHUS,

Kan. HC 3apErUCTPUPOBAHHBIC 33 TICPUO apXuBaIuu (3 OaiiTa)

HC TC HC, Bo3HHKaroMIHE B pe3yiibTaTe 00pabOTKH BXOAHBIX ITapaMETPOB

HC TC Hemratueie curyanuu TC P pacyeTe TEIIOBOM SHEPTUH, 3aPETUCTPUPOBAHHBIE 32 TIEPUO]T

apxuBanuH (2 Oaiita)

Tabnumall2.2 -

[TapameTpbl CyTOYHBIX B MECSIYHBIX UTOTOBBIX apxuBoB TC

KK HaunmenoBanue napamerpa Onucanue
Q TernoBas sHeprus HroroBoe 3HaueHue TEIJIOBOM YHEPTHH OTOIICHHS Ha KOHEI]
Teproa apXUBAIUH

G1, G2 (1) Macca TerIoHOCHTENS B HroroBoe 3HaueHHE MACChl TEILIOHOCUTENS B U3MEPUTETHHOM
u3mepurenbHoM kaHaje TC ka"asie TC Ha KOHEI epruoia apXuBaIiu

V1, V2 (3) OO6beM TEITIOHOCHUTES B Hrorosoe 3HaucHHEe 00beMa TCIUIOHOCUTENS B U3MEPHUTEIEHOM
u3MmepurenbHoM kaHase TC ka"asie TC Ha KOHEI Iepruoia apXuBaIiu

o Bpewms BrittoueHHOT 0O HroroBoe 3HaueHHEe UHTEPBaja BPEMEHH, B TeUEHHE KOTOPOTO
COCTOSIHUS IPUOOpa puOOp OB BKJIFOUCH HAa KOHEII TEPHOIa apXUBAIIUU

TeBICT Bpemsi BBIKITIOYEHHOT O HroroBoe 3HaueHuE UHTEPBaja BPEMEHH, B TeUEHHE KOTOPOTO
COCTOSIHUS IPUOOpa IpuOOp OB BHIKJIFOUCH HA KOHEI IIEPHOa apXUBAIUU

Tpa6.TC Bpems paGotst TC Hroroeoe 3HaueHue BpeMeHH Oe3aBapuiiHoi padotsl TC Ha

KOHCII IICpUoaa apxXuBallun

Tco6.1- Tco0.3

Bpewmst coobituii TC

Hroroeoe 3HaueHHE MHTEPBAJIOB BPEMEHH B TE€YEHHU KOTOPOrO B
TC Obuu 3adukcupoBanbl coorBercTByonine Coovimue 1 - 3 Ha
KOHEI[ [TepUo/ia apXUBaIIN

V3 (M3)

OO0BEM TEIUIOHOCUTEIIS B
JIOIIOJIHUTEIILHOM KaHaje

HroroBoe 3HaueHue o0beMa BOJABI B JOINOJTHUTCIIBHOM KaHaJI€ Ha
KOHCII II€proaa apxuBallunu

Tpab.V3

Bpemst 6e3aBapuiiHoii paboThI
JIOTIOJTHUTENBHOTO KaHaja

HroroBoe 3HaueHHne BpeMeHH Oe3aBapuitHON pabOTHI
JIOTIOTHUTENBHOTO KaHajla Ha KOHEIl ePHo/ia apXUBaIU
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Hpuaoxenune 13

Crpykrypa menio HACTPOUKHA

J:> (:)[KaHan Vl}::)[KaHan VZMKaHa“ V3}¢>

| 3. HACTPOViKN
_,XG.KaHanbl V))Z>[ 1. Bec umnynbca
A

}:{)C&{ g_nort Jof g_nor2 Jo{ g_sor3 ]C()

[ 2. [lor.pacxog
= > 1.3aB.HoMep 1T

[3. Bepx. nopor

D@[ g_snl }C:)[ g_sn2 ](:)[ g_8n3 ](:)

Ly

[4. HwxH.nopor

DQ{ g_rnt Jof g_wn2 Jf g_sm3 }@

<

[5. MuH.pacxog

DC}[ g_MuHl kﬁ){ g_M1H2 ]C:){ g_MMH3 }(‘;ﬁ)

Ry

[6. TecT nMHuM

)

iy

[7. KoHTposb I'IVITaHVIFI]

Ry

[8. 3aB.HoMepa

]:> Q[KaHan Vl]C:)[KaHan VZ}C:){KaHan V3}(:)

b o s

X{Z.KaHanbl t))i()[ 1. HCXTCN
A

= >13. Nma o6bekTa [2. [lor.Temnep

by e o o Jo

Ry

3 t_snl t_sn2
Pyl tent o ten2 J>

[3. Bepx. nopor
(e 5

[4. HwxH.nopor

J::)C:)I t_Hnl |(ﬁ>| t_Hn2 |(ﬁ>

i)((&KaHanbl P)i)[ 1. Pmax patumka

by ol farrdy

[2. Tok gaTyuka

J:> (ﬂ] Kanan P1 m Kanan P2kﬁ>§

Ly

[3. [lor. naenexve

) eCport Jo P2 Jo

Ly

p(ﬁ] P_gni m P_Bn2 |(:>

L2

[4. Bepx. nopor
[

5. HwxH. nopor

(i o

:> - (cm. Mpunoxenne A3-1) )

> ‘ (cm. Mpunoxenve A3-2) >

3. PaspewnTs

_:> 8. C6poc apxuBa i@[ Cépoc apxuBa ]@[ Bpems Havana paboThl ]@[ [laTa Hauana pabotbl ]@:
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punoxenne /I3 (mpomosrkeHue)
Omnucanne Merro HACTPOUKHA
Ta6nuna 3.1 - Meuio HACTPOUKHA

KK HaunmenoBanue napamerpa Onucanue
3aB.HOMEpP 3aBoJCKOI HOMEp CepuliiHblll HOMEp, MPUCBOCHHBIH MPUOOPY NPH W3TOTOBJICHUH
Yacel
Bpems Bpewms Texymiee BpeMs
Jlarta Jlarta Tekymas nata
Koppexknust Koappunument xoppekimu | KoaddunpmeHr koppekum cyTouHOro Xxoa 4acoB
ABTOnepeBos ABTONEpEBOI BPEMEHU ABTOMaTHUYECKHH IIepex o]l Ha JIeTHee (3UMHEE) BpeMsl

Hmsa oObexTa

Hmsa oObexTa

YHuKanbHas CTPOKa, HACHTH(UIMPYIOMIAst MPUOOp B cUucTeMax
Jqucrierdepusaiyi. MakcuManpHas AauHa 16 cuMBOJIOB

Jatunkm - Kanansl V

Bec umnynbca

Bec nMmmnynsca kaHana

Bec nmnynsca nepsuunsix [1P, noaximodeHHBIX K kKaHasiam V1-V3

g qorl - g nmor3

JloroBopHBIit pacxon

)IOFOBOpHOC 3HA4YCHUC pacxoda AJisk COOTBCTCTBYIOUICTO KaHalla

g Bnl - g B3

g Hnl - g Ho3

BepxHuuit/ Hiwxauii mopor
pacxoza

3HaueHHEe BEPXHEro (HMKHET0) ITopora pacxoa Jist
COOTBETCTBYIOIIETO KaHaja, UCIOIb3yeMoe T (GOPMUPOBAHUS
kaHaiabpHEIX HC

g MuHl - g MuH3

MuHUMaIbHBIN pacxoj]

Bennununa pacxojia, HUXKE KOTOPOro OGHyJ'IHeTCH €I'0 3BHa4YCHHUC

Tect muunn

Tect muaun 1P

[Ipu BkJI. ommuM B KaHaje, NMPH TEKYIIeM pacxoje HWKE g MHUH U
OTCYTCTBUHM BXOJHBIX HMMITYJBCOB BKJIIOYAETCS TECT, MPOBEPSIOIINIT
JIMHUIO Ha K/3 1 00pbIB. [Ipy monoxurenbHOM TecTe B KaHaibHbIX HC
noseisercs HC Otkas IIP, ecnu nannsiit [P ncnonesyerca B TC

Kontpons nut.

KonTpons nuranus I1P

HpI/I BKJI.OIIIUU JUCKPCTHBIC BXOAbl HCIIOJIB3YIOTCA JId KOHTPOJIA
IIUTaHUs. HpI/I HaJIMYMKW CUrHajJla Ha AUCKP. BXOJAC KaHaJl CUHUTACTCA
HepaGO‘II/IM. )IJ'IH KOHTPOJIA NHUTaHUA HeO6XOI[I/IMO YCTaHOBUTH
HWHBCPCHUIO COOTBECTCTBYIOIIUX JUCKPETHBIX BXOJ0B

3aB. HOMepa

3aBojckue Homepa [1P

3aBojckue HoMepa 1P, monkmoyaeMbIx K kaHasam V1-V3

Jatunkm - Kananwli t

HCX TCII

xapakrepuctuka TCII

Tun HCX u TemnepaTypHbiid kodddumuent TCIT

t_morl, t nmor2

JloroBopHas TemmepaTtypa

)IOFOBOpHOC 3HAYCHUC TEMIICPATYPhI JJI1 COOTBETCTBYIOIICTO KaHala

t Brl,t Bn2

t Hol,t HO2

BepxHunii / Hiwxuuit mopor
TeMIepaTypsl

3HaueHHEe BEPXHETo (HMKHET0) ITopora TeMIepaTyphl UIs
COOTBETCTBYIOIIETO KaHaja, UCIOb3yeMoe T (GOPMUPOBAHHUS
kaHaiabHEIX HC

Jatunkm - Kananel P

Pmax matunka

Pmax matunka

Bepxnss rpanuna nasienus, uamepsiemoro [1/1 B cooTBeTCTBYyIOLIEM
kanaie ( P1, P2)

Tox maTumka

Toxk maTumka

JlnanazoH BeIxoqHOro Toka I1Jl B COOTBETCTBYIOIIEM KaHae

P norl, P_nmor2

)IOFOBOpHOC JaBJICHUC

)IOFOBOpHOC 3HAYCHUC NaBJICHUA JJI1 COOTBCTCTBYIOIICTO KaHala

P Bnl, P_Bm2

P _unl,P_un2

BepxHuit /HwxHuii mopor
JIaBJICHUS

3HaueHHEe BEPXHEro (HMKHET0) ITopora NaBICHUS IS
COOTBETCTBYIOIIETO KaHaja, UCIOIb3yeMoe T (QOPMUPOBAHHUS
kaHaiabHEIX HC

Wus. BXomos

WHBepcust TUCKpETHBIX
BXOJIOB

[pu BKIIOYEHHOI MHBEpPCUH (bJar cuTHalla Ha COOTBETCTBYIOILIEM
BXO/Ie BO hjIarax BHEIIHUX cOOBITHH Oyner npu puzndeckom
OTCYTCTBUH CHT'HaJIa U HA00OPOT (h1ar CUrHajza Ha COOTBETCTBYIOIEM
BX0jie OyJIeT OTCYTCTBOBAaTh ITPU HAJMYHMU CUTHAJIA

IIapoJsb

Beectn Bsectu maponb BBox panee ycTaHOBJIEHHOro mapoid (8 3HAKOB) I Iepexoja B
pesxxum HACTPOMKA. Beox mapons - u3 pexuma PABOTA

3anath 3ajaThe naponb 3anath napoins (8 3HaKOB)

Pa3pemuts Pa3pemuts mapons @nar paspemienus Ha BBOJ maponsi. Ecim ¢iar He ycTaHOBIEH -

nepeson B pexkuM HACTPOMKA ue Gyner oCyIIeCTBIEH Jaxe MpH
BBOJI€ IPABUJIBHOTO MApOJIs.

CoOpoc apxuBa

Ounctka APXHUBHBIX
JaHHBIX U CHCTYHUKOB

Iocne paspenrenus copoca 3amyckaercs Taiimep Ha 30 cek, B TCUCHUE
KOTOPBIX MOYKHO OTMEHHTh OUYHCTKY. Ilociie OYHCTKHM BpeMms Havayia
paboThI MprOOpa CTAHOBUTHCS PABHBIM TEKYILIEMY BPEMCHH.

Jlata Hauana paboTh

Jlara Havana paboThl

Jlara u Bpemst Hauasa paboThl MPUOOPa ¢ MOMEHTA OYUCTKU apPXUBHBIX

Bpewms nauana paboTst

Bpewms Hayana paboTh

JaHHBIX U CHCTYHUKOB
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3. HACTPOWKM

11
5 Vlsmepeuue

::>>ﬂ 6. Boixoabl

Hpuaoxenue 13-1
CrpykTypa menio HACTPOMKHN — U3MEPEHUE

) 1.Hactpoiiku TC F:)C:?( Cxema Mﬂon KaHan V3>¢(><K0Hd)mrypaumq>¢§<®opMyna Q)@( W gor. )‘,:>
C:X dt_Hn )(‘,:O{ Knp M Macka dn. BHW.cob }@{ﬂononH HaCTpOMKM}):()
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Ipunoxenne /13-1 (mpoaorkeHue)
Onucanre mearo HACTPOUKU — UBMEPEHUE

Tab6numa J3-1.1 - Menio HACTPOWKHU — USMEPEHUE — Hacrpoiiku TC

KKU | HaumenoBanue napamerpa |

Omnucanne

Hactpoiiku TC

Cxema

Cxema n3MepeHuit
TEIUIOBOM 3HEPTUH

3agaHHbIN BapuaHT cxeMbl m3mepenuit aist TC

Jlon. xanan V3

JlomoTHUTEeTLHBIN KaHaT

AKTI/IBaHI/IH JOITOJTHUTCIIBHOI'O KaHalla H3MepeHHI>i obbema

Kongurypanus cxemsl

IIPEBBIILIEHUS pacxoaa

Kouguryparnms . IIpocmoTtp koHUTYparuu TC
urypar m3meperuit TC P P Qurypan
Doomvia dopmyna pacuera IIpocMoTp hopMyITBI pacueTa TEIUIOBOM SHEPTHH I BHIOpaHHOMH
PMY TEIUIOBOM SHEPTUH CXEMBI.
W or JloroBopHast TeroBast JloroBopHOe 3HaYCHUE TEIUTOBOM MOIIHOCTHU. Vcmob3yercs mpu
) MOIITHOCTH peakimsax Ha HC wiu npu OTCYTCTBUY MUTAHUS
Hwxnee nomyctumoe
MuHHUMAJIBHO OMYCTUMAs PA3HOCTh TEMIIEPATyp MEXKIY KaHAIaMU
dt =i 3HAYCHUS PA3HOCTU
- TC. Ucnonw3yercs st popmupoanus HC TC
KaHaJbHBIX TeMrepatyp dt
JomyctuMbIii  KO((PHUIIMEHT TPEBBINICHUS pPacXola MEXIy
Koappunuent N
Knp kanajgamu TC, uCnonb3yeMbli ISl KOHTpOJIsA Hebananca. J(uamason

ot 1,0 10 1,04, uto coorBercrByeT oT 0% 110 4% Hebananca.
y

Macka ¢u1.BHe1I.co0.

Macka (Jiarop BHEIITHUX

Mackoii 3aaeTcst Kakue 13 (GaaroB BHEIIHUX COOBITHIA
ucnonp3yrores Wit popmupoanus HC suenrHee cooritie B HC

JlomonH. HacTpolku

Hactpoiiku TC

COOBITUI

TC

Hacrpoiiku, cBs3aHHBIE ¢ OTKIIOUeHHEM KaHanbHBIX HC 1mo
JlormonHUTENEHEIE [OpOraM pacxoi0B, TEMIIEPATYp U JaBJIEHUH, KOHTPOJIS HebataHca

PacxXolI0B U OCPEAHCHUSA TEMIIEPATyPhl M JaBJICHHUS IIPH OCTAHOBKE
TC — cornmacuo tabnure J[3-1.2.

Taonuma J3-1.2 [JononuurensHbie HacTporiku TC

Kon BosneiicTBue Onucanue
Ortkmouenne kaHanbHeIX HC moporos
0 Ortkmouenne kaHanbHeIX HC moporos pacxoios
pacxomnos (3 - B)
Ortkmouenne kaHanbHeIX HC moporos
1 Ortkmouenne kaHanbHeIX HC moporo temnepartypsl
temnepatyp (E,F)
Ortkmouenne kaHanbHeIX HC moporos
2 o Otkmrouenne kaHanbHeIX HC moporos naBieHus
nasnennit (1,J)
Otximouenne HC koHTpons HebanaHca
3 i Otkmouenne HeHyxHbIX HC TC
pacxomos (8 - B)
IIpu ocranoBke TC u3MepeHHbIE TEKYIINE 3HAUCHUS
He ycpennats TeMnepatypy U JaBleHHUE NIPU
4 octanopke TC TeMIepaTyphl U JaBJIEHUS HE CYMMUPYIOTCS JUIsl ONIPEeNIeHUs
Cpe/iHel TeMIiepaTyphl ¥ JaBJIeHUs] B ApXHBHOM 3aIUCH
., | IIpu BKIIOUEHUN MUTaHUS CUETYUKH TeI10BOH sHepruu B TC
Hcnonp30BaTh JOroOBOPHOE 3HAYEHUE TEIUIOBOU
5 YBEJIMUMBAIOTCS HA JOTOBOPHYIO BEJIMYMHY 3a Yachl OTCYTCTBHUSA
SHEPTHHU TPH OTKIFOYEHUH ITUTAHUS
MTUTaHHS
6 | HdoroBopHoe 3HaueHHe pacxona gl=g norl
7 | JoroBopHoe 3HaU€HHE pacxoaa g2=g nor2 Hcnonp30BaTh JOroBOpHOE 3HaYEHUE pacxona
8 | JloroBopHoe 3HaueHue pacxoaa g3=g nor3
9 JloroBopHoe 3HaueHue TemnepaTypsl t1=t morl
Hcnonb30BaTh 1OroBOpHOE 3HAYEHUE TEMIIEPATYPhI
A JloroBopHoe 3HaueHUe TemMnepaTypsl t2=t nor2
B | JoroBopHoe 3Hauenue nasienus P1=P_norl
Hcnonp30BaTh JOroBOPHOE 3HAYCHUE NABIICHUS
C | JoroBopHoe 3HaueHue naBneHust P2=P nor2
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punoxenne /13-1 (mpoaorkeHue)
Onucanne mearo HACTPOUMKU — UBMEPEHUE

Ta6nuna J3-1.3 - Mento HACTPOUKHU — U3BMEPEHUE — Peakuun

KK HanmenoBanue napamerpa Onucanue
Kananbnbie Peaknuu Ha kaHaJIbHBIE Onucanue Kanansuwsix HC npuBeneno B Tadmuie 3.3,
HC BO3MOXKHBIE PEaKIIMK PUBEJICHBI B Ta0muIe 3.5
Ten.cucr. Peaxiuu Ha HC TC Onucanne HC TC npuBeneHo B Tadmuie 3.4, BOSMOXKHbBIE
peaxIyy IPUBEACHBI B TabmuIe 3.6

Ta6nuna J3-1.4 - Menio HACTPOUKHN — U3BMEPEHUE — CobbiTus

KK

HaumenoBanue napamerpa

Omnucanne

KaHaJbHEIE HC
Kanansusie HC

Macka xananpHbIx HC

Macku kananeubix HC 1 HC TC 1 3amaHust COOTBETCTBYIOIIETO
coObiTus. Onucanue Kananbsubsix HC npuBeneno B Tadmuiie 3.3.

HC TC

Macka HC TC

Onucanne HC TC npuseneHo B tabuune 3.4

Ta6nuna J3-1.5 - Memo HACTPOUKH — U3SMEPEHUE

KK

HaumenoBanue napamerpa

Ornucanne

En.m3m.temn.nHep

Enununa n3mepenus
TEIUIOBOM 3HEPTUH

3agaHHas eTUHMIIA BeIYUCIeHMs TetuioBoi sHeprun: I'JIx vnm ['kan

XosonHast Boga

tXB_JIOT JIETH.

tXB_JIOT 3UMH.

JloroBopHas TemmepaTtypa
XOJIOHOM BOJIBI

JloroBopHas TemmepaTypa X0JIOIHON BOJIbI, UCIIOIb3yEeMOU TSt
MTOJITUTKY B JICTHUH (3UMHUI) IEPUO.

PxB_nor nertH.

PxB_nor 3umH

JloroBopHoe JaBieHue
XOJIOAHOH BOIBI

JloroBopHoe aBJIEHHE XOIOAHOW BOABI, UCTIONB3YEMOM JJIsl TOATIUTKH
B JICTHUH (3UMHHI) IEpHOJ

Jlenn mec. apx.

JleHb popMuUpoBaHHs
MECSYHOTO apXHBa

JleHb 10 OKOHYAHUIO KOTOPOTo (hOPMHUPYETCSI MECSUHBIH apXUB.
WHTepBan Meca4HOro apX1uBa HAUMHAETCS CO JHS CIEAYIOLIETO 3a
JTHeM (pOpMHUPOBaHHS NPEIBIAYILIETO MecsIa 1o JAeHb (GopMHUpOBaHHS
Tekyuero Mecsama. Ecnu 3HaueHue paBHO 31 TO MecSUHbIE HHTEPBAJIbI
OyIyT COBIAAATh C KAJICHIAPHBIMH MECSIIAMHU

Boccrt-e apxuBa

BoccranoBienue apxusa

IIpu BKJIIOYEHHOW OMIIMKM BOCCTAHABIIMBAIOTCS CTPAHUWIBI apXHBa 3a
WHTEpBAJl BpPEMEHH OTCYTCTBUSA MUTaHUS. B 3aBUCUMOCTH OT
Hactpoiiku TC moka3aHusi 4acOBBIX CUETYMKOB TEIUIOBOW SHEPTUU
3aMONHAIOTCA JTMOO JOrOBOPHBIMH, JHOO HYJICBBIMU 3HAUCHHUSIMU.
BoccraHoBIEeHHME MPOMCXOMUT MOCHE BKIIOYEHHUS MPUOOpa BO BpeMs
CHUHXPOHM3AIMU Pab0Yero BPEMEHHU ¢ CUCTEMHBIM.

Jlero/3uma

Texymmii nepuon

Vcnonb3yemslit nepuox

Texymwmii (JIeTHUH /3MMHAI) IEPHOJT TEILTONOTPEOICHUS

ABTOM. cM€eHa

ABTOMAaTHYECKass cMeHa
nepuoja

BxirroueHne (BBIKIIOUEHHE) OIIMH aBTOMATHYECKOM CMEHBI IIepHoa
TEIUTONOTPEOICHUS

Hau. nernero

Hauano nernero nepuoaa

Hau. 3umuero

Hauasno 3umuero nepuoga

I[aTBI HavaJia COOTBECTCTBYIOIIUX NNEPHUOA0OB USMECPCHUA
TeHJ'IOHOTpeGJ'IEHI/IH KOTOPBIC UCIIOJIB3YIOTCA ITPU aBTOMAaTHYECKOI
CMCHC Iicpuoga
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Hpunoixenne [13-2
Crpykrypa menio HACTPOUKHU — BBIXO/1bI

1. Peructp ynp.

:{>>H 7. Maponb
,:,L'r >E Cbpoc apxuBa

2. NuB. BbIXO,CLOB

..........................................

Onucanre meaio HACTPOUKHU — Boixoabl

Tabnuma JI3-2 - Menmwo HACTPOUMKH — Boixoasl

KK HanmenoBanue napamerpa Onucanue
Peruic ABJCHIL CIy>XuT JjIs1 yHIpaBJIEHUS! COCTOSHUEM BBIXOJIOB Yepe3 MEHIO HJIH
Peructp ymp. P ynp yepes wuHTepdeiic ¢ I[IK. VI3MeHeHHME COCTOSHUSI perucrpa

JUCKPETHBIMU BBIXOAaMU

noctrynHo u3 pexuma PABOTA

WuB. BEIXOI0B

B €pcCuAa IMCKPETHBIX BBIXOI0B

[Tpu BKIIOYEHHOH MHBEPCUH (PU3NYECKHI CUTHAII HA COOTBETCTBY-
IONIEM BBIXOJIE Oy/IeT MHBEPTUPOBAH

PeXuMEBI BBIX.
DOUT1, DOUT2

PesxxuMel JUCKPETHBIX BbBIXOI0B

Bo3moxknbie PEKUMBI BBIXOIOB ITPUBCJICHBI B TaGJ’II/IHe 5.1

Macku BbLIX010B

Amnmapatasie HC

Macka ammapataeix HC

Annapatasie HC mpuBeneHbl B Tabnuire
3.1.

®djaru BHel. co0.

Macka (Jiarop BHEIIHHUX
COOBITHI

dnaru BHEIHUX COOBITHH, PUBEIEHBI B TabnuIe 3.2

KaHaJIbHBIC HC

Kanansusre HC

Macka xananpHbIx HC

Kanansusie HC nmpuBenens B Tabaume 3.3

®naru cobpiTuéi TC nmpuBeaeHB B TabnuIle

HC TC Macka ¢uaros coosituii TC 3 4
YcioBuA BLIX0I0B
Ycnosue
Tapaverp TT1 BrI100Op cooTHOIIEHHST MEXKITY Curnan Ha BBIXOZE TMOSBIAETCS MpHU BBITO/HEHHN  33/1aHHOTO
Tapaverp 112 napaMeTpaMu 11 u I12 gepes ycaoBus. Ilapamerpamu 111 u II2 ans yciaoBuit MOTYT CIY>KUTb
Koo(ument K ycinoBHbIH k03¢ punuent (K) Texymue napamerpsl TC, a Takke cepBUCHBIE TapaMeTPHI.
YacToTsl

dopmyna Br100p 3aBHCHMOCTH MEXTY Ha Beixone (DOUT1) ¢opmupyercst 4acTOTHBII CUTrHAm
IMapamerp 11 napamerpamu 111 u I12 gepes (f=0,1 - 2000 I'ry), ecut B pexxrMe pabOTHI JUCKPETHOT'O BHIXO/A
Tapamerp I12 YCIIOBHBIE KO (HUIINEHTHI BbIOpaHa yka3aHHasi 3aBucuMocTb. [lapamerpamu I11 u 12 mis

(K1 u K2) nnst popMupoBanust | 3TOH 3aBUCHMOCTH MOT'YT CIIY)KUTh Kak TeKyiiue nmapamerpsl TC, a
Kospumment K1 | yacrornoro curnana tuna TaK M CEPBHUCHBIE IapaMmerpsl. Yacrora Ha BBIXOAE OYyAET
Koaddumuent K2 MeaH/Ip COOTBETCTBYET 3HAUCHUIO, OMPEACICHHOMY 10 (hopMyIIe.
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Ctpykrypa menio YCTAHOBKH

4, YCTAHOBKHU
[

2. Kontpacr

U

3. MoaceeTka

)
)

N
4, 3acTaBka ]
)
)

—

> | 1. CkopocTb ]
— )
A
2. Cet.azpec ]
A

3. Tek.pexum ]

R
[ 4, 3ap.TaitmayTa

L

—

:(>'Iim =% 1. CkopocTb
—— T

2. Cet.agpec

[ A
[ 4, 3ap.TaitmayTa ]

[ 3.0cB06.1MHMM

—

U
4. MHnumanusaums

[ 5.AsTOC6HpOC ]:5{ 1.WHTepsan ]

2.Bbixop cbpoc
== o S
RN

[ 2. Koadh.cbpoca ]

=>1 6. SMS-cepsuc |i1.Hovep nmcnewepa]
N— O

2.,U,0I'I.VIH(DOpMaL|,VIﬂ]
Ly
3. WnTepsan ]

P

—

Y
4.Cobbivs SMS [ Annapatrble HC X2{_@nary sew. cob. !

(=) kaHanbHble HC Y= KaHanbhble HC Y=Y HC TC X2

_::>>E 7. WntepHer T
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Omnucanue meaio Y CTAHOBKHA

Tabnuma 4.1 - Menio YCTAHOBKU

KK HaumenoBanue Onucanue
rnapamerpa
KKHAN
Spxocts SApxocts XKKU SApxocts noacserku KK
Kontpact Konrpact XKKU KonrpactHocts JKKU1
Bpems, nmo ucreyennro koroporo mojcerka XKW orkmiouaercs. Ilpu
IlonceeTrka Iloxceerka KK PEML, P A P
3HaueHuH () moJCcBeTKa HE OTKIIIOYAETCs
Bpems, mo mncTedyeHHIO KOTOPOrO Ha JKpaH BBIBOJMUTCS 3acTaBKa C
3acraBka 3acraBka JKKI P - o P P A
Tekyniei natoi u BpemeHeM. [Ipu 3Hauennu () 3acTaBKa He BHIBOJUTCS
Iopt 1
CKOpOCThb CKOpOCTh MopTa YcraHoBIIEHHAs! CKOPOCTD MEepPeNayvu JaHHbIX MTPUEMO-TIEpEAaTUNKOM
Ny Agnipec, HCTIIOIB3YEMBIH IpH pabore B cetu 1o unTepdeiicy RS-485.
Cer. aapec CereBoit aapec Apec, Y pH b peficy

JlnanazoH 3HayeHuit ot 1 mo 255.

Pexxum nopta

Pexxum nopta

Pexxum pabots! mopra (Tonbko s [opra 1 cM. myHKT 6.10)

3an.taiimayra

3anepkka TaiiMayra

JlononmHUTENbHBIN TaliMayT HEOOXOAMMBIN JJIsi OOHAPYKEHUS! TPAHUILIBI
kagpa MODBUS npu pabote yepe3 MoaeM

IlopT 2

CKOpOCTb

CKOpOCTh IopTa

YcraHoBieHHas CKOPOCTD Iepcaavin JaHHBIX MPUEMO-TICPCAATYNKOM

Cer. aapec

CereBoit aapec

Agnpec, ucrions3yemblii pu padore B cetu o unrepgeiicy RS-485.
JlnanazoH 3HayeHuit ot 1 mo 255.

3an.taiimayra

3anepkka TaiiMayra

JlonomHUTENbHBIN TaliMayT HEOOXOAMMBIN JJIsi OOHAPYKEHUS! TPAHUILIBI
kagpa MODBUS npu pabote yepe3 MoaeM

Moaem

Yucio 3BOHKOB

Yucio 3BOHKOB

Komn-Bo 3BOHKOB IpU TO03BOHE, IMOCJIC KOTOPBIX HAYHETCA COCAUHCHNC

3axBaT JUHUH

OcB006. JIunuu

Bpewms 3axBaTa
(0cBOOOK/IEHHST) TUHUH

Hauaio u okoHUaHHEe MHTEPBAJa BPEMEHH, B TEUCHHE KOTOPOrO
BBIYHCITUTEND OYET BHIMOIHATH COSTHHEHHUE TIPH BXOIAIIEM
Tene()OHHOM 3BOHKE

CTpoka MHUIMATU3AIUN

MaxcumansHast muHa 40 cumBonoB. (Uepes KK penakrupyetces 16)

Wnnnpanuzanus MoTeMa [Tpubop pearupyer Ha CTaHAAPTHBIE KOMAH/IbI OTBETA OT MOJIEMA.
Mogem ToIKeH BhIIaBaTh KOMaHIbl OTBETAa B CHMBOJIBHOM PEXUME
ABTOCEpOC ABTochpoc Moema ABTocOpoc MozieMa NpeAHa3HaueH AJIA alapaTHOro copoca COTOBOrO
MoJieMa TIPH €r0 «3aBUCAHUN
WHrepBan BpeMeHH, IO HCTEUEHUH KOTOporo Oyner chopmupoBaH
nrepsan Wnrepsan cropoxxeBoro | curHan CBPOC. ABTomaruueckn cOpachlBaeTcsi IIpU  YCIIEITHOM

TaiiMepa

WuTepHeT WM MOJEMHOM COCIMHCHUM, a TaKXe B IMpolecce oOMEHa
naHHbpIMH. [{nanazon 3HayeHuit ot 0 10 65565 Mun

Beixon copoc

Beixon copoca mist GSN
MozeMa

Beibop BbIXOma, Ha koTopoMm Oymer chopmupoBan curHain CBPOC.
BeiOpaHHBIl BBIXOJ] HE OyIeT AOCTYyIEH AU YIPaBJICHUs C MOMOIIBIO
perucrpa ympaBieHHs JUCKPETHBIMH BBIXOAaMH. PexuM BBIXOja,
BEIOpaHHOTO s cOpoca, JoybKeH ObITh PerncTp ynpasiienus

@uabTp pacxoga

KonmuectBo usmepeHuii, pe3ysibTaTbl KOTOPBIX OYAyT yCpEAHEHBI IPpH

I'mybuna I'mybuna ¢punpTpa .
BBIBOJIE 3HAYCHHUS TEeKyIIero pacxona. Jlnanason 3nadenuii ot 1 o 16.
OTHOIIIEHHE TEKYIIEr0 W TMPEABIAYIIEr0 HW3MEPEHHOrO pacxofa, NpH
KOTOpOM (UIBTp cOpachiBaeTCs W OCPEHEHHE HAYMHACTCS CHavama.
Kosd.c6poca Koaddumuent copoca Juanazon 3HaueHuit ot 1,05 mo 100. KoaddumnueHT HCIoIb3yeTcs Kak

¢bunbTpa

NpU yBEIMYEHUH, TaK M TPH YMEHbIIEHHH pacxoma. [lpm mobom

3HaueHnn kod(pdurmenra Qunbtp Oymer cOpachIBaThCs, eciu
TIOCJISAHUIN U3MEPEHHBIN pacxos paseH 0.
SMS-cepBuc

Homep nucneruepa

Tes. HOMep mucIeTdepa

Homep m00. ten., Ha kotopslit orceutatorest SMS. Homep (10 cumBo-
JIOB) BBOIUTCA B (hopMaTe ¢ MEXKTYHAPOIHBIM KOJOM +7 WiH ¢ 8-KOM.

Jon. nadopmanus

Hampumep, aapec y3na

Texct B SMS coo0IieH!H, TONBKO B JIATHHUIIE (BCErO 16 CHMBOJIOR)

WurepBan

WuTepBan oTnpaBku
SMS

[Tay3a mocne ornpaBku mocienaero SMS. Crnenyromee SMS Oyner
OTITPABJICHO Yepe3 YCT. HHTEPBAJI, MPH HAIWIUU 33 JAHHBIX COOBITHI.

Co0biTust SMS

Macku ¢aaros u HC

[I1abnoH, BBLENSIOMUA OJWH MM HecKoimbko ¢uaroB win HC mo
KOTOpBIM OyJIeT HHUIIMUPOBATHCS OTIPABKa COOOIICHHSI.
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Ctpykrypa menio YCTAHOBKMU - Untepuer

4. YCTAHOBKH

i

(e )
|

U
[1. I'Io,quoquwep( APN = Ten.omep K= Norun  f=( Naponb )
L

[ 2. UDP kaan 1. 1P cepsepa
|

2. MopT cepsepa
|

3. Mopt npubopa
|

(4. Mrrepsan ]
I
(5. Yaepxanne |
I
6. Jlioboi 1P

3. Pacnucanme [ 1. Pexum |
I
(2. HegensHoe )

[
(3. Mecauroe _

I
(4. Havano _
I

[
(__6. Mrreppan _
N

4. CobbiTnA ]::)(AnnapaT.HC]c::{G)n.BHem.c06.)c:;{ kaHanbHble He = KananbHble HCX={ HC TC = Bxop.380H0K )
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Onucanne menro YCTAHOBKHU — HUnTepHeT

Taonuna 4.2 - Menio YCTAHOBKHU— UntepHer

XKU | Haumenosanue napamerpa | Omnucanue
Hoaknaroyenue
APN (Touka BXOza) JlanHple  HEOOXOmMMBIC I MOOKIIOYEHUs K  HTepHery.
Ten. HOMep Howmep tenedona MaxkcumanpeHast gmuHa APN - 20 ocranbHble A7 OCTaJbHBIX -16
IpoBaiinepa CHUMBOJIOB
Jlorun Jlorun
ITapomnb ITapomns
UPD - kanan
IP ceprepa IP anmpec cepsepa Anpec  GPRS cepBepa Ha KOTOPOM  BBIYHCIHTENb  Oynmer
PETUCTPUPOBATHCS MOCIIE NOAKIIOYeHHs K MIHTepHeTy
ITopt cepBepa UPD niopt cepBepa Homep UDP nopta GPRS cepBepa
ITopt npubopa UDP nopr npubopa Jloxansnbiit UDP nopt BeraucnuTens
WntepBan WntepBan yaepxanus WntepBan BpemeHu, mo mpoimectsun kortoporo TMK mnocsutaer
IycThle ciy)xeOHble makersl [uisi yuepxkanuss UDP kanama Ha NAT
cepBepe  mpoBaiiaepa Opu  OTCYTCTBHHM — oOMeHa.  OOBIYHO
MakcUMasibHOe BpeMs okoio 60 ¢ u 3aBUCHT OT HacTpoek NAT
cepBepa oneparopa.
VY nepxanue [omeITKM yraepkaHus KonnyectBo momeITOK A yAepkaHus KaHana. [lo ucredeHuu
KaHaJla MOMBITOK KaHau paspeiBaercd 1 TMK otkitodaercs ot MHTepHera.
JIroOoti 1P JIroOoti Bxopstmii [P Paspemmts npueM u 00paboTky komanz ¢ Jro0bix IP aapecos. Ilpu
OTKJIIOYEHHOW  OMuMHM  00pabaThiBalOTCS  KOMAaHIBl  TONBKO C
Jcnerdepckoro ajpeca. JaHHas ommust HeoOXoauma Aisl paboThI C
TMK no npsimomy IP anpecy c moboro kommnbrorepa
Pacnincanne
Pexum PexxuM nmoaxmroueHus Br100p pexuMa U3 MpeyiaraeMoro CIucKa: IOCTOSIHHO, €XETHEBHO IO

HWHTCPpBaAJTy, HCACIBbHOC PACIIMCAHUEC, MCCAYHOC paClIMCaHUEC, HUKOI' 1a.

Hen. pacnucan

HenensHoe pacnrcanue

BI)IGOp I[Heﬁ HECACINM B HCACIBHOM pacCliCaHhuU, B KOTOPLIC

TIOJIKJTIOUEHU I IJIaHUPYETCs MoJKItoueHue K HTepHeTy
Mec. pacnucan MecsayHoe pacnycaHue BeiOop mgHeli Mecsdlla B MECSIYHOM PACIMCAaHUU, B KOTOPHBIE
MOJIKJIIOUEHU I IJIaHUPYETCs MOJKItoueHue K HTepHeTy

Hauano Bpewms navana (wac: mun) | MHtepBan Bpemenu, B koropelii TMK Oyaer momkmrouatbesi K
WHTepHeTy pH ONpeieIEeHHOM PeXHMe oIlpoca
Konen Bpewmst okonuanus (yac:
MUH)
[Tayza [Tay3a Mexny nonbsiTkamMu | VIHTepBan BpeMeHH, 0 UCTEYEHUH KOTOPOro, MOcie pa3phlBa KaHaja
MIOJKITFOUEHUS, C WIM HEyJayHOro COeAMHEHHsA OyJeT OcylLIecTBIEHa Cleayromas
MONBITKA  MOAKIIOYEHHsA.  [IOMBITKM — MOAKIIOYEHUs  OyayT
IIPOIOJIKATHCS B TEUCHUHU BCETO MHTEPBAJIAa MOIKIIOYCHHUS
CoObiTHS
Anmnapat HC Macka anmapatasix HC

®1. BHemI. co0.

Macka (Jiarop BHEIITHUX
COOBITHI

KaHaJIbHBIC HC

Kanansusie HC

Macka xananpHbIXx HC

HC TC

Macka HC TC

]_UaGJ'IOHI)I, BBIJICIAIOIUEC OJUH UJIN HCCKOJIBKO (l)J'IaFOB B
COOTBETCTBYIOIIUX COOBITHSIX MIIH HC, 10 KOTOPBIM 6yz[eT
WHUIUHUPOBATHCA MOAKIIOYCHUEC K I/IHTepHeTy

Bxox. 3BoHOK

Bxomamiuii 3B0HOK

CobObITHE BO3HUKACT, €CJIN MMOCTYIINIT BXOI[HIJ_II/Iﬁ 3BOHOK, IIPpUYCM €CJIN
IMPOM30IIO BXOAAIIEEC COCAUMHEHNE, COOBITHE HE BO3HUKAET. I[J'If[
BO3HUKHOBEHHS COOLITHS BBI30B JOJIKCH OBITE B MOMCHT, Korjga JIMHUs
HC HaXOJUTCA B PCKUME 3axXBaTa, U TMK ne JOITYCTUT YCTAaHOBJICHUS
BXOIAIIECTO COCIUHCHMA, 00 KONHYECTBO T'YAKOB BBI3OBa JIOJIKHO
OBITE MCHBIIC, YEM HEO6XOZ[I/IMO JJI YCTaHOBJICHUS BXOASAIICTO
COCIUHCHUA
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5. CEPBUC

1. Bepcusa N0

Crpykrypa mento CEPBUC

— >t 2. Kananbl V

1. Yacrota D ¢ Karan V1}<‘,‘>{ Kawan V2 Jo{ Karan V3}¢(>
o .

2. CyeTuuK um, ]:> ¢ Kanan V1 of Karan V2 Kawan V3}¢(>

Jr . ;

3. Pacxon ]:> ¢ Karan V1 Jof Karan V2 Jof Kanan V3}¢(>
2y . .

4. MarHocTvka ]f> (f Kawan V1Jo{Karan V2 Jof Kanan V3[o!

[
[
[
[

— >t 3. KaHanbi t

[ 1. ConpoTvBneHye D ({Kanan t1}3{Karan tzm

[ 2. Temnepatypa ):> CO{KaHan tlb[KaHan t2k€>

[ 3. [inarHocTuka DEQ{KaHan t1fofKanan t2}Ci>

—>1 4. Kananbi P

[ 1. Tok p &l Kaan P1]®[KaHan sz
L .
[ 2. [laBneHue D}Q{KaHan P1J{Karan P2Je:
Y. f .
[ 3. InarHoctvka ]:> &f Kanan P1fof Kanan P2}Ci>

:{>>E5.Llac701a DOUT

%6. Kanu6p.ko3o. b@{ AT_100 o BT_100 Jo{ AT_500 J& BT 500 & AP_1 J& AP_2 };5

%7. Pexum paﬁorbl\
;>:>{ 8. Mopem |3 0asa wonewa J2{Yposens crvana)
5] wepner st 1 1 v 1 om0 s o 7 e 4

:: >{ 10. CRC
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Tab6numa 5.1 - Menio CEPBUC

Omnucaunne mearo CEPBUC

KKHU Haumenosanue Omnycanye
napamerpa
Bepcus I10 Bepcus I10 PacmmidpoBka ucnonnenus u Bepcuun 110 npubopa B BUJIE CTPOKU
Kanaasl V
Yacrora UYacrora B KaHaJe Texy1ast yacTota UMITYJICOB Ha UMITYJIBCHBIX BXOJaX COOTBETCTBYIOIIMX
Kanan VI-V3 o0bemMa KaHaJIOB
CueTyuK UMIIL. CueTyuK UMITYJIBCOB CrnyxeOHble CYETYMKH MMITYJIbCOB, Ha BXO/aX COOTBETCTBYIOIIUX KaHAJOB.
Kanan VI-V3 KaHaJIOB 00beMa IToxa3aHMs CUETYMKOB HCIOIB3YIOTCSA IPU HACTPOIKE.
Pacxon Pacxon B xanane Texy1iee 3HaUeHUE pacxoja B COOTBETCTBYIOILIEM KaHalle, paCCUUTaHHOE
Kanan VI-V3 o0bemMa HCXO0/1 U3 3aJJAHHOI0 Beca HMIYNIbca B KaHAJIe U YaCTOThl BXOAHOI'O CUTHAJa
Het omm6ok - Kanan Haxoqurcst B pabo4eM COCTOSTHUU
K/3 nunum - Kopotkoe 3ambikanue Ha quauu [1P
Juarnoctuxa JlnarHocTuka KaHaJoB OopsiB suann (Het nuranus IIP) - O6psiB muaum [1P 6o na I1P
Kanan V1-V3 pacxofa (Mactep®i1oy) OTCYTCTBYET IIUTAHKE
Curnan "Kontpoas nutanusi [TP" - Hanuuue curnana o0 oTCyTCTBHA
nuTanus [1P B COOTBETCTBYIONIEM KaHalle 00beMa
Kanausi t
ConpoTupeHe ConpotuBieHue B Wzmepennoe conpotusnerue TCII B COOTBETCTBYIOIEM KaHAIIE TeMIepary-
KaHaJIe TEMIIEpaTypbl psl. Inanazon 3aBucut ot Beiopannoit HCX TCII st nanHOro KaHana
Temneparypa Temneparypa Temneparypa nonyueHHas B pe3yibTaTe npeio6pa3OBaHm BEJTMYUHBI
comnpoTuBieHus B 3aBucuMoctH ot 3agaHHoi HCX TCII ans xanana
Het omm6ok - Kanan Haxoqurcst B pabo4eM COCTOSTHUU
Menbme HII - ConpoTuBieHue MEHbIIE HIKHEHN MpaHUIbI TUana3oHa
JluarHoctuka HluarkocTika Kananos Boabsme BII - ComporuBicHue OONBINE BEpPXHEH TPAHUIBI JUara3oHa
TeMIICpaTyphl n3MepeHust TM00 0OpHIB JINHUU
AnnapatHasi ommdka - Omrbka Bo BpeMs u3MepeHus win otkas ALT
KanaJusi P
Tok Tok B kaHaze gaBiaeHUs | VI3MepeHHbIM TOK B COOTBETCTBYIONIEM KaHAJIe TaBICHUS
JlaBnenue JlaBnenue JlaBnieHue, NONy4eHHOE B pe3ylbTaTe MpeoOpa30BaHusi BXOJHOTO TOKa KaHaya
Het omm6ok - Kanan Haxoqurcst B pabo4eM COCTOSTHHU
Menbme HII - Tok MeHblle HIKHEH IpaHHULBI JUana3oHa U3MEPEHUs.
JlaHHBIH TecT JOCTYIEH TOIBKO I AATYMKOB C TUAIIa30HOM TOKa
JlnarHocTika JlmarHocTrKa KaHaJIOB oT 4 1o 20 MA §
JIaBJICHUS Boabie BII - Tok Gonblire BepxHel TpaHULIb UaNa30Ha H3MEPEHUS
O6paTHast moaApHOCTH - OOHAPYKECH CUTHAJI TOKA 00PATHOM MOISIPHOCTH.
Heo0xonnmo poBepuTh HONISPHOCTD MOJKIIIOYEHHS JaTUHKA.
AnnapatHasi ommdka - Omrbka Bo BpeMs u3MmepeHus win otkas AT
Yacrora DOUTI YacroTa JTUCKp. BBIXO/IA 3Hauenue yactothl Ha Beixogae DOUT1
Kanunoposounsie k03 GpuuueHTHI
AT100, BT100 Koa¢ppunmentst
AT500, BT500 KaHAJIOB TEMIIEPATyp Koa¢ppuuuentst ycranasnusarorcs B pexume KAJIMBPOBKA. C nomoripio
AP _1,AP 2 KoaddurueHTs IO “Koudurypatop npubdopos”

KaHaJIOB JaBJICHUA

Pexxum paboThI

Pexxum paboThI

Texymwmii u3 pexxumMoB padbotsl. CM. yHKT 3.6

Moaem

®daza mozmeMa

®daza mozmeMa

Texymast ¢aza paboTsl MosieMa

YpoBeHb curHana

YpoBeHb curHana

Otobpaxenue ypoHst curHasia GSM onepaTopa. Mcnonb3yeTcs st
OITpeJIeIeHUs] HAaMIYYIIer0 MECTOIOJIOKEHHUS YCTAHOBKY BHEIIHEW aHTEHHBI.

HNuaTepuer

IP nmpubopa IP anpec npubopa Ajnipec, IPUCBOEHHBIN NPUOOPY IPHU MOAKII0OYeHNH K VIHTepHeTy

IP knuenra IP anpec kiamenra AJpec KITUEeHTa, paOOTAOIHIA ¢ IPHOOPOM

RX ceccun [IpunsTo 3a ceccuto KonmuecTBo NpuHATHIX (TIepeaHHbIX) JaHHBIX 33 CECCHUIO0 C MOMEHTA
TX ceccun IlepenaHo 3a ceccuio MIOAKITIOYEHHS, JINOO ¢ MOMEHTa cOpoca CYETIHKOB

RX wuroro [IpunsTo Bcero KonmuecTBo gaHHBIX 3a Bce BpeMs ¢ Hadana paboTsl mpudopa, T1bo ¢
TX utoro Ilepenano Bcero MOMEHTa cOpOCca UTOTOBHIX (32 BCE MPOBEACHHBIC CECCUM) CUCTUUKOB
CRC KonTtponsHas cymma Konrtponsnas cymma BHyTperHero I10
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IIpunoxenue E

Bo3mosknbie kanaasubie HC u HC TC
Tabnuua E.1 - Bo3moxusie kanansabsie HC B 3aBucuMoctH ot cxeMsl TC

Kananpubie HC

Cxeva  ToT1[2[3]4]5]6|7|8|9|a|B|C|D|E|F|G|H[1]J
1.1 . el .l « | wl oLl
1.2 o | ¥ o | % o | % el * | o o] o e o] o] o]
1.3 el o *| oo *| o] o[ *| e o] *|[ e o] o] e|e]|e]|e]e
1.4 o | o | k| o | e | ¥ | e o x| o| e x| o] o] o] ||| o]fe
2.1 el o *| o o *| o] o[ *| e o|*| e o] o] e|e]|e]|e]e
2.2 el o *| oo *| o] o[ *| e o] *|[ e o] o] e|e]|e]|e]e
2.3 el o *| o o *| o] o[ *| e o|*| e o] o] e|e]|e]|e]e
3.1 . * | o * | o * | o * | o . . .
3.2 el o *| oo *| o] o[ *| e o] *|[ e o] o] e|e]|e]|e]e
4.1 . * | o * | o * | o * | o . . .
4.2 o | o | k| o | e | ¥ | e o x| o| e x| o] o] o] ||| o]fe

* - ka"anpHast HC mosiBisiercst, eciii akTHBUPOBAH JIOMTOJHUTEbHBIN KaHal V3

Taonunma E.2 - Bosmoxusie HC TC B 3aBucumoctu ot cxemsl TC

Cxema He TC
0 1 2 3 4 5 6 7 8
1.1 . . .
1.2 . . .
1.3 . . . . . . .
1.4 . . . . . . .
2.1 . . . . . . .
2.2 . . . . . . .
2.3 . . . . . . .
3.1 . .
3.2 . . .
4.1 .
4.2 .
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Hpuiaoxenne K

YkazaHud no KaaudpoBKe

Jnst BBIMOTHEHUS] KAJIMOPOBOYHBIX Olepanuii HeoOXOAMMO MOJMKIIOUUTh Bhruuciutens Kk I1K mpu
MOMOIIM HYJIb-MOACMHOI0 KabOens uepe3 pasbeM RS232. Ilociae yero 3arpysuth I1O «koHburyparop
MpHOOPOB» U BBITIOJIHUTH HEOOXOIUMbIE HACTPOMKH TOAKIIOUEHMS, TIPUBEJCHHBIC B KOHTEKCTHOW CIIpPaBKe K
I1o.

VYb6enuthcst, YTO HCHONB3yeMble TIpU KanuOpoBKe MNPHOOPEI H 000pyJOBaHWE IOBEPEHBI B
YCTAHOBJICHHOM TIOPSJIKE H CPOK MX TIOBEPKH HE HCTEK.
[MonkmounTh MPUOOPHI 1 000PYIOBAHKME K BRIYMCIUTENIO, B 3aBUCUMOCTH OT KaJIMOPOBKH HEOOX OJTUMBIX
kananos. [lepesectu npubop B pexxum KAJIUBPOBKA.

Jnst kanmuOpOBKM KaHAJIOB TeMIlepaTyp HEOOXOJMMO BBITIONHUTh M3MEPEHHE HE MEHee 4eM B 3-X
TouKax BHYTpU Kaxkmoro amamaszoHa mis HCX 100 Om m 500 Om. 3HadeHHs 3a7aBA€MBIX COMPOTHBICHUI
MPHUBEICHBI B KOHTEKCTHOU cripaBke K [10 «koHduryparop npudoposy. JlaHHBIE CUMTHIBAIOTCS C HECKOJIBKHX
KaHaJIOB OJHOBPEMEHHO. PexoMeHIyeTcsi BBINONHATh H3MEPEHHE cpa3y IO BCEM KaHajdaM ISl TPOBEPKH
pasbpoca Mexay KaHaiamu. BpiOop kaHanoB 3ajgaercss B okHe KaHaubl KaauOpoBKH t Ha KOHCOIH
Kamibposka AL [lepen m3mepeHneM, KO BceM BBIOpaHHBIM KaHallaM JIOJDKEH OBITh MOAKIIOYECH Mara3uH
CONpPOTUBIICHUI. BenmuunHa CONMPOTHBIICHUS TOYEK, HAa KOTOPBIX HEOOXOAWMO BBIOJHHUTH KAJIMOPOBKY,
MOCIIE0BATENFHO BBIOMpAeTCsl U3 cnrcka B okHe CONmpoTHBIIeHHE U 33]1aeTCsl IIPU TIOMOIIIN Mara3uHa.

Jnst kKannOpOBKK KaHAJIOB JABIICHUs HEOOXOAMMO BBITIOJIHUTH OJHO MK OoJiee M3MEPEHHUH B Ka)KJIOM
kaHaue. [Ipy u3MepeHnr K KaHaly JOJDKeH OBbITh MOJKIIoUeH reneparop Toka (mpubdop Fluke). Bennunna Toka
3amaercs pasHoit 20,0 MA.

Jnst Hadana W3MepeHHs HEeoOXOAWMO Ha)XaTh KHOIKY . Ilpu m3mepeHnn HEOOXOIUMO
BBDKJIATh He MeHee 5-Th HuKkioB u3Mmepenuii ALl M KOHTponuMpoBaTh BENMYUHBI YXOA NPU H3MepPeHUM,
IIym, Pa3dpoc Mexay kaHajaMM, KOTOpbIe HE JOJ/DKHBI ObITh Ooybmie 3-x emuHui koga AL [ns
OKOHYAHMS W3MEPEHUs HEOOXOIUMO HaXaTh KHOMKY . [oce oxoH4aHUsT W3MEpEHHs] HEOOXOJUMO
N00aBHUTH Pe3yIbTAThl U3MEPEHUS B TAOIUITY HaXKaB KHOIIKY + JI00aBHTS .

ITo 3aBepUICHHH BCEX M3MEPCHHMIT HAaKaTh KHOMKY |Ammpokcumarus|. [Tpy anmpoKCHMALHH PACCUNTHIBAIOTCS
TOJILKO T€ KaTMOpOBOYHBIE KO3 (PUIIMEHTBI, 17151 KOTOPBIX €CTh TaHHbIE W3MepeHuid. HoBbie paccunTaHHbIe
K03 (D pUIIMEHTHI TOAKPAIINBAIOTCS] KPACHBIM IIBETOM. B OKHO KOHCOITM BBIBOJISITCS JaHHBIC PE3yIbTaTOB
anmpokcumanuy. HaxxaTs KHONIKY JUTS 3ATIMCH TIONTyYeHHBIX Kod(dunneHTos. [1o 3aBepuieHnn
ornepaiuu repesectu npudop B pexxum PABOTA.

Pe3ynbTaThl KanTMOPOBKY CYMTAIOTCS YIOBJIETBOPUTEIBHBIMHE, €CITH BEIMYMHA OTKIOHEHHS 110 TEMITepaType
OT 3aJaHHoro 3Ha4YeHud He npepsiiaroT 0,015 °C, a npu uzmepenun Toka +0,005 MA.

[epedens mpruOOPOB, MPUMEHSIEMBIX TIPH KAITMOPOBKE BBIYMCIHTEIS

HanmMeHnoBaHue 000py0BaHUS Texanueckne xapakKTepUCTHKH (Ha3HAUCHIIC)
Marasun conpotuBiennii P-4831 Junanazon conporusienuid ot 0,00170 111111,111 xmacc 0,02
Kaym6paTop TokoBoi neriau Fluke 705 | JInanazon ot 0 1o 24 MA ¢ norpemHocTthio +(0,0002-140,002) MA
[Ipumeuanue - Jlomyckaercs HCIIONB30BaHUE IPYTHX CPEACTB HM3MEPEHUH M 00OpYyIOBaHHUS C
paKkTEepUCTUKAMHU HE XYK€ YKa3aHHBIX.

Cxema noakmouenuss TMK-H120 & nmpubopam 1 000pyaoBaHHIO MTPH KaTUOPOBKE

T o o B
Bxon 1 -
U+ TCII - —
U- Bxon Tl I - +
- Bxon 2 o Fluke
el k -
x
S
I+
— Unut
ut TCII Unut c + 12B
U- Bxox T2 - —>
I-
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IIpunoxenue U

OcoGennoctu nepeaayu JaHHbIX Mo GPRS kanamy

BbruucnuTens Mo3BONSET OpraHMW30BaTh OECIPOBOAHYIO Iepefady JaHHBIX C MPHOOPOB ydeTa depes
coToBbIe ceTu cBsA3M 1o kaHanaM GPRS na nucnerdepckuii myHKT.

GPRS (General Packet Radio Service — makeTHast paHocBs3b OOIIETr0 MOJIb30BaHHS) — HAJCTPOIKa
HaJl TEXHOJIOTHEeH MOOMIBHOM cBsi3u GSM, ocylecTBIIstoNas MakeTHYO nepenady naHHbeix. GPRS nospossier
MOJIB30BATEIIO CETH COTOBOW CBSI3HM MPOU3BOANTH OOMEH JaHHBIMH C JIPYTUMH ycTpolicTBamu B ceTd GSM U ¢
BHEIIHUMH ceTsiMd, B ToMm uucie WMurepuer. GPRS npenmnonaraer rtapudpukanuio mno o0bEMY
nepenanHoN/moNyuYeHHO HH(OPMAIINK, a He BPEMEHH, IPOBEAEHHOT0 COSTMHEHUSI.

[Ipu wucnonp3oBanuu GPRS uynciao ogHOBpeMEHHO MOAKIIOYAEMbIX K JUCIETYEPCKOMY MYHKTY
MpHOOPOB OMpeEAENETCsl MPOMYCKHON CTocOOHOCTHIO MHTEpHeT-KaHaa.

TMK-
HI120 IToaxmouenue k UHTEpHETY
¢ peanbHbIM IP agpecom

TMK-

H120 [Int03 GSM omeparopa

TMK-
H120

TMK-
H120

BuyTpeHHss ceTh
GSM omeparopa

ITonxmouenue k Marepnety c [P anpecom

o Jucneruepckuii
BHYTPEHHEH ceTH onepaTopa

IIyHKT

Ces3p uepe3s GPRS kanan ocymiectBnsiercss uepe3 cetb WHTepHer. MHHIMaTopoM oOMEHA CIYXUT
BbIUMCIUTENb. OCHOBAaHWEM Havajla yCTAHOBKH CBSI3M MOT'YT OBITh CIEAYIOIIAE COOBITHS:
® 3BOHOK Ha BBIUHCIIHTENb 0€3 YCTAHOBKU COCTUHCHUS;
® UHTEpPBaJ BPEMEHH W PacIHCaHNUE;
e anmapartasie HC, ¢uiaru BHemHux coObiTHil nim ¢uiaru coobrtuit TC, 3aganHbIe 10 Macke
[Ipu HacTymIeHWUM OFHOTO W3 3aJ[AaHHBIX BBHIMICTPUBEICHHBIX COOBITUI BBIYMCIHMTENL OCYIIECTBISICT
nonkioueHrue k cetn Murtepuer u peructpupyercs Ha GPRS cepBepe co cratnueckum aapecom. Kommbiorep
JMCTIETYEPCKOTO MTyHKTA YCTAaHABIMBAET CBSI3b C OTHM XKe cepBepoM. Takum oOpa3om, oOpa3yeTcs KaHall CBSI3H
¢ HyxHbIM mpubopom. GPRS cepBep sBnsiercs HEOOXOOMMBIM 3BEHOM, TaK KakK MPH IOAKIIOYCHUH
BBIYMCIIMTENIO IPUCBAUBAETCsl BUPTyalbHbIH IP anpec, He nocTynHbli n3 MHTEpHETA.
Ecnu BerancnauTens noaknrodaercs K MHTepHeTy ¢ peanbHbIM craTnyeckuM IP agpecom, TO KOMIIBIOTED
JHICTIeTYepa MOKET YCTAaHOBUTH CBSI3b HANPAMYIO ¢ Bbhruucnutenem, Mmuays GPRS cepsep.
Beruucnutens umeer Kdm-Oydep KOMaHAHBIX IMAKETOB, YTO IMO3BOJSET MPU OOMEHE OpraHu30BaTh
ACHHXPOHHYIO OYepe/lb, TEM CaMbIM YMEHBIIINTD BIHMSIHHUE 3aJIepKEeK B KaHAJE CBS3U.
[Mpumep mogKMIOUEHHS BBIYHCIUTENS K TUCIIETUEPCKOMY MYHKTY 110 uHTepdeiicy RS 232 uepes GPRS
MozeM U MHTepHeT npuBeneH B MpuiiokeHuu I
Jiis Hajge)xHOW pabOThl MPH BBIBOJAC JAaHHBIX 4epe3 ceThb MuTepHer mo GPRS kanany mpenycMorpex
Monysb cOpoca RES-0X.X, momkirodaeMblii MeXIy OJOKOM MHTaHWS MOJAEMa M CaMHUM MOIEMOM MU
o0ecreunBaloNIui anmapaTHbI cOpoc MojieMa, B CIIydae ero «3aBUCaHUsD).
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[Tpu ucnonb3oBanny GyHKIUKA ABTOCOPOC MogeMa HEOOXOIUMO MOIKIIOYUTh MOnyib cOpoca RES-
0X.X k Mozmemy ® OJIOKY NHUTaHUsS. 3aJaTh WHTEPBaJl CTOPOKEBOTO TaiiMepa W BBIOpATh OIUH M3 BBIXOJOB

DOUTI1, DOUT?2, na xotopom Oyner chopmupoBan curtan CBPOC. IlonkarounTs mpoBoga Moayns cOpoca
RES-0X.X k BeiOpanHomy Beixony TMK, mociie 4ero BKIIOYUTh MUTaHUE MOJIEMA.

TMK-H120 Mozem
DOUT1, DOUT2
+ -
0|0
RS232.1 RS232 INuTanne
)E I
ARE
2 | B
g &
bnoxk
IUTaHUA

Mopyns copoca RES-0X. X

[MoaxmroueHre BBIYUCITUTENS K MOJIEMY U OJIOKY TUTaHUS C UCTIONIb30BAaHHEM MOJYJIsl cOpoca




