Perncrpanuonnbiii Homep Ne 67657-17

WAHKOMW

TEIIJIOBBIYUCJ/IUTEJIN
TBK

AKM.408843.001 PJ
PYKOBOJACTBO IO 3KCINVIYATALIUHU

Pemaxuus 1.09

r. Kamyra,
2023 .


https://td-automatika.ru

I—

1))

(8]

I~

o

1o

I~

[oe]

9

AKM.408843.001 PO

COJAEPKAHUE

HA3SHAYEHUWE

TEXHUYECKHUE XAPAKTEPUCTUKHN

YCTPOWCTBO U PABOTA U3JAEJUS

MAPKHPOBKA 1M IVIOMBUPOBAHUWE

13

IKCIVIYATAIIMOHHBIE OI'PAHUYEHUSA

15

HOAT'OTOBKA K I3KCIIIVATAIIMA

15

TEXHUYECKOE OBCJIYXNBAHUE

27

PEMOHT BBIYNCJIMTEJIA

28

BO3MOKHBIE HENCIIPABHOCTHU U CIIOCOBBI UX YCTPAHEHUSA

28

10 TPAHCHOPTUPOBAHUWE U XPAHEHUE

28

HPUJIOXKEHHWE A TABAPUTHBIE U NIPUCOEJNMHUTEJIBHBIE PASMEPBI

30

HOPUJIOKEHUE b _CXEMA NOJAKJIIOUYEHUS IPEOBPA3OBATEJIEN

33

NOPUJIOXEHUE B_CXEMbI U3MEPEHUIA

34

HPUJIOXKEHHUE I CTPYKTYPA MEHIO

37

NPUJIOXEHUWE JI TOJAKJIOYEHUE BHEITHUX YCTPONCTB

38




AKM.408843.001 PO

Hacrosiee pykoBOJCTBO 10 SKCIUTyaTaluy (1anee mo TeKcTy — «PD») pacnpocTpanseTcs Ha
teroBbraucauTesnn TBK (nanee mo TeKCTy — «BBIYMCINUTENN») U3TOTABIMBACMBbIE:
000 «AHKOMMU» 248002, Poccus, r. Kanyra, yin. Hukono-Ko3unckas,92.
(4842) 59-64-69 e-mail:ankomi-kaluga@yandex.ru
PO npennazHaueHo 11t U3y4eHHsl yCTpOICcTBa U pabOThl BEIUMCIUTENCH U COIEPIKUT TPaBUiia UX
MOHTaXa, 3KCILTyaTallui, TEXHUYECKOro 00CITYy)KUBAaHUS, TPAHCIIOPTUPOBAHUS U XPAHEHMUS.
B PO npunsTH yciioBHBIE 0003HaYEHHS U TEPMUHBI, IpeACTaBlIeHHbIe B Tabnue 1.

Tabmuna 1
HanmenoBanue Ob6o3HaueHne

HomuHasbHast craTHuecKas XapaKTepHCTHKA HCX
Hemrratnas cutyanus HC
[IpeobpaszoBaTens pacxona 1P
[IpeoOpaszoBarenb qaBiIeHUsA 1)1
[IpeobpaszoBaTens TeMneparyps IIT
I1770THOCTE TENTIOHOCUTENIS p
Cucrema ropsiuero BoJOCHA0KEHHsI I'BC
Cucrema X0JI0IHOTO BOOCHA0KEHH S XBC
Cucrema TeriocHa0KeHUs TC
TepmornpeoOpa3zoBaTesb COMPOTUBICHHUS TCII

Cucrema TenocHadxkeHHMs - COBOKYITHOCTh KAHAJIOB U3MEPEHUI pacxojia, TeMIepaTypbl, AaB-
JIeHHs, 00eCTIeYMBAIOIIUX BEIYUCIICHHE TEINIOBOM SHEPTUH U APYTUX (PU3NUECKUX BEIHYUH 110 JaHHBIM
00 U3MEpEHHbIX NapaMeTpax TEIJIOHOCUTEIIS.

Kanan n3mepenus pacxoaa, TeMnepaTypbl Wi J1aBJjeHus (H3MepUTEIbHbINH KaHAJ) — COBO-
KYIHOCTb Y3JI0B BBIYMCIIUTENS, O0ECIIeUnBaoOIUX peoOpa3oBaHie BXOAHOIO CUTHAJIA B 3HAUCHHUE U3-
MEpSIEMOT0 IIapameTpa.

HemrraTnas curyamus (HC) - BBIX0/1 0IHOTO WIIM HECKOJIBKUX MaPaMeTPOB, JINOO COBOKYITHOCTH
napameTpoB TEIUIOHOCHTEIS, U3MEPEHHBIX U (MJIHM) aHAJIM3UPYEMbIX BHIYMCIUTEIEM 33 TPaHHIIBI IOITyC-
KaeMbIX 3HaUEHUH, YCTAaHOBJIEHHBIX JJISl JaHHOTO pexuma padbotsl TC.

1 HA3BHAYEHMUE

1.1 Beluucaurenu npeaHa3HAYEHbI U U3MEPEHHUI BBIXOIHBIX CUTHAJIOB MEPBUYHBIX IpeoOpa3oBa-
TeJIed pacxoa, TEMIEPATYPhl U ABJICHUS U BBIYHUCICHUH, IO pe3yJbTaTaM U3MEPEHUM, apaMeTpOB
TEIJIOHOCHUTENIS U TEIJIOBOW SHEPIHH.

1.2 OOGnacth NpUMEHEHUS: sl paOOTHI B COCTaBE KOMOMHUPOBAHHBIX TETNIOCYETUYMKOB B Y3J1aX KOM-
MEpUYECKOIro yyeTa U HW3MEpPUTENIbHBIX CHUCTEeMax cOopa M KOHTPOJS TEXHOJOTMYECKUX IapamMeTpoB,
o0ecreynBaroIuX Y4eT U PETUCTPALMIO TapaMeTPOB TEIUIOHOCUTENS U TEIJIOBOI SHEPTUU B BOASHBIX
CUCTEMAaxX TEIUIOCHAOXKEHUS Pa3IMYHONW KOH(UTypalMH, a TaKKe B CUCTEMaxX ropsyero M XOJIOJHOIo
BOJIOCHA0)KEHUS HAa PA3JIMYHBIX 0OBEKTaX TEIIOAHEPreTHYECKOr0 KOMIUIEKCa, IPOMBILIUIEHHBIX Tpe/-
IPUATHAX U B )KUIUIIHO-KOMMYHAJIBHOM XO3SICTBE.

1.3 @OyHKIHOHAIBHBIC BO3MOKHOCTH UCITOJHEHUH BBIYUCIIATENICH ITPUBEACHBI B Ta0Ommie 1.1

Tabnmna 1.1
HaumeHnoBaHue napamerpa TBK-01 TBK-02
KonnuecTBo MoaKIr04aeMbIX CUCTEM TEINIOCHAOKEHUS 1 2
KonnyecTBO MOAKIIOYAEMBIX CHCTEM BOIOCHAOKEHHUS 10 3 10 6
KonnyecTBo kaHaIOB H3MEpEHHIA pacxona 3 6

KonnyecTBo KaHaI0B H3MEPEHUH TEMIIEPATYPhI

KonnuecTBo KaHaIOB W3MEPEHHUH TABICHUS

Yucno BX0JOB AJIsl KOHTPOJIsl MMTaHUs peodpa3oBaTeneil pacxoaa
Uncno TUCKPETHBIX BXOA0B

Uncno JUCKPETHBIX BBIXOJOB

RPIRPWWIN
RO |IO|O1
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1.4 Beruucaurenu obecnieunBaroT 00paboTKy BXoaHbiX curHayioB ot [IP, IIT u 1/ u Beiuucnenue
apaMeTpoB, MIPEJICTABICHHBIX B Ta0mwmIe 1.2

Tabnuma 1.2
[Tapamerp JunanazoH MHeMOoHuKa
(ob03HaUCHME)
*Temnosas sueprus, ['[Ix ([kai), 0...999999999 Q1, Qlo, Qlr,
Q2, Q20, Q2r
*TeruoBast PHEPTUs MPH MITATHOH paboTe U AEUCTBUM HEIITATHBIX 0...999999999 | Qu3, Quut, Qd,
curyanuit, I'Jx (I'kan) Qdt, Qmax,
Qmin
TertoBast momutHOCTh, I'[Ik/4u (['kan/4) W1, Wlo, Wlr
0...999999 W2 W20, W2r
Macca, T 0...999999999 M1...M5
O6bem, > 0...999999999 V1...V6
MaccoBblii pacxo, T/4 0...999999 Gml...Gm5
OG6beMHBIH pacxos, M3/a 0...999999 Gvl...Gve
TemmnepaTypa TEIJIOHOCUTENS B U3MEpUTENbHOM KaHane, “C 0...180 t1...15
TemmepaTypa X0JOIHOW BOJBI, HCHIONB3yeMol it noanutku TC Ha 0...25 txs
HUCTOYHHUKE TEIIoThL, °C
JlaBneHye TEMIIOHOCUTENS B U3MepHTenbHOM KaHane, MITa (keclem?) | 0...2,5(0...25) P1...P6
Pa3HocTh TeMnepatyp TemioHocuTens Mexay kaHanamu TC, °C 0...180 dt
Temnepatypa Bo3zayxa, °C -50...180 tBo3n
Bpewmsi cyera TemIoBoi SHEpruH, (4ac: MUH) 0...999999:59 Tecu
Bpewmst ocTaHOBa cueTa TEIUIOBOM SHEPTHH, (Jac: MUH) 0...999999:59 Toc
*BpemMeHa mTaTHOM paboThl M HEINTATHBIX CUTYAIUH, (Yac: MUH) 0...999999:59 | Tpa6, Tour, T,
Tdt, Tmax, Tmin

* — PacmugpoBka MHEMOHUYECKIX 0003HAYEHHH U MTOSCHEHMS K HUM MPUBECHEI B OTIMCAHUE allTOPUTMA
paboThI BEIUKCIHATENS 11.3.3.

1.5 Beoruucaurenu obecnedrnBaOT COXpaHEHNE U3MEPEHHBIX U CITY>)KEOHBIX ITapaMeTPOB B JIEKTPOH-
HOM apxuBe. THITBI apXUBOB M X EMKOCTh IPUBEACHHI B Tabmwme 1.3

Ta6numa 1.3
Tun apxuBa EmkocTb CoxpaHnsiemble JaHHbIE
Yacosoii 1488 (62 cyTok) | ¢ HakomseHHBIE 3HAYEHHS TEILIOBOM SHEPIHH, Macc, 00be-
CyToYHBIN 730cyToK MOB, BpEMEH 3a COOTBETCTBYOIINN HHTEPBAJ apXUBa.
MecstunbIit 144 (12 er). o cpenuue (CpeaHEB3BEIIEHHBIE) 3HAYEHUS TEMIIEPATyPHI U
JIABJICHUS B COOTBETCTBYIOIIIEM MHTEPBAJIC apXUBa.
CyTOYHBIN UTOTOBBIH 730cyTok HroroBsie 3HaUCHUS TEILIOBOM SHEPTHH, Macc, 00bEMOB Ha KO-
Mecs4YHBII HTOrOBBIH 144 (12 net). | Hen cyTtok (Mecsia)
’Kypnan onepatopa e  (DakT U3MECHEHHS HACTPOCUHBIX MAPaMETPOB, BIUSIOMINX HA
METPOJIOTHYECKUE XapaKTEPUCTHKH prbopa (cTapoe u HO-
BOE 3HAYEHHE)
5000 e  (DakT aBTOMATHYECKOTO MEPEBO/Ia YaCOB;
e  ®dakT CMEHBI JIETHET0/3UMHETO TIEpHO/Ia TEIIONOTPEOICHNUS;
o Tekymue 3HaYCHUS MOKA3aHUN BCEX CYCTUYMKOB TIEPE]T
OYHMCTKOM apXUBHBIX M TEKYIIUX MAPAMETPOB, a TAKKE caM
(aKT OYMCTKY apXUBa U TEKYIIUX MapaMeTPOB.
Kypuan HC 5000 Bpewmst ycranoBku u cHTHS Beex ¢uaros u HC

1.6 Jlns mepemaya TEKYIIUX [TapaMETPOB U APXHUBHBIX JJAHHBIX HA BHEITHHE YCTPOHCTBA BRIYHCIUTEIIN
UMEIOT uHTEep(eichl, mpuBeaeHHBIC B Tabmue 1.4
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Tabmuna 1.4
WnTtepdeiic Onucanue IIpumenenune

IMopt 1(RS-232) | Pazsem: DB-9M (Buiika) o [loaxmouenue [1K (c mOMOMIBIO HYITb-MOIEM-
Curnaisl: RX, TX, DTR, DCD HOTO KabeJist)
ITporokomn: Modbus RTU e [loaxmOYeHNE HAKOIIUTEILHOTO TyJIbTa
Crkopocts: 1200...152000 6ox o [lonxmouenue morema GSM/GPRS moznema

ITopr 2 (TTL) Pazbem: Knemmunku e [loaxmroveHre BHEIIHUX aIanTepPOB VIS Op-
Curnainsl. RX, TX, CTRL ranu3anuu naTepdericon: RS-232, RS-485,
IMporokox: Modbus RTU Ethernet
Ckopoctb: 1200...152000 601

USB Device Pazwem: Pozerka USB Tumn B o [loaxmouenue [1K (c mOMOMIBIO HYITb-MOIEM-
Kiacc: CDC (Bupryanshbiii COM- HOTO KabeJist)
TopT) e [loakioueHNne HAKOMUTEIBHOIO MyJIbTa
Iporokon: Modbus RTU o [loaxmouenne MOOMITBHBIX yCTpoiicTB ¢ OC

Android B pexxume OTG

USB Host Paszvem: Pozetxa USB Tum A o [lonkmouyenne USB-duam-makonureneit

Kiace: MSD Host (Tp¥ HATMYMK BHEIITHETO MUTAHWS)

2 TEXHHUYECKHUE XAPAKTEPUCTUKHU

2.1 Merposornyeckue XapakTepuCTUKU BbIYUCIUTENEH puBeieHs! B Tabuune 2.1

Tabnmma 2.1
HaunmenoBanue napamerpa 3HaueHne
IIpenensl 10mMyCcKaeMO# OTHOCUTENLHOM OIPENIHOCTH U3MEPEHUM TEIIOBOM dHeprun B | +(0,5+2/At), npu
nquarnasone nokazauuii ot 0 o 999999999 I' Ik (I'kan), % 178 °C > At>2 °C
[Mpenenbl A0MycKaeMoil OTHOCUTENBHOM MOTPELIHOCTH U3MEpEeHHi Macchl (00beMa)
TEIIOHOCUTENS B AMana3one nokasanuii ot 0 mo 999999999, 1 (%), % 0.1
[penensl nonmyckaeMoii abCOMOTHOMN MOTPENIHOCTH N3MEPEHNUH TeMIIepaTyphl B idara- +0.15
3oHe ot MuHyc 50 mo mroc 180 °C, °C -
[penensl gomyckaemMoit aOCOTIOTHO MOTPENTHOCTH U3MEPEHUH Pa3HOCTH TEMIIEPaTyp
o o +(0,03+ 0,001-At)
At, B quanaszone ot 0 go mmroc 180 °C, °C
[penensl gomyckaeMoil MPUBEICHHON MOTPEITHOCTH H3MEPEHNUH N30BITOYHOTO AaBICHHS
2 10,25
temioHocuTels B auanaszone ot 0 g0 2,5, MITa (ot 0 1o 25 krc/em?), %
IIpenens! nomyckaeMoil OTHOCUTENIBHON OTPEIIHOCTH U3MEPEHUI HHTEPBAJIOB Bpe- +0.01
MeHH B uana3one nokazanuii ot 0 mo 999999:59, yace-munyThl, % -
- At - pa3HOCTB TEeMIEpaTyp TerioHocuTest B Tpydonposojax TC
2.2 DKCIulyaTaliOHHBIC XapaKTEPUCTUKU BBEIYUCIUTENICH MTPeICTaBIeHBI B Ta0mIe 2.2.
Tabmuna 2.2
HaunmenoBanue napamerpa 3HaveHHE mapaMeTpa
TemnepaTypa OKpy»Karolero Bo3ayxa ot -10°C go + 50°C
OTtHOcHTeNnbHAs BIAXKHOCTh BO3yXa IpH Temneparype 35°C 10 95 %
Hanpspxkennocts iepemennoro (50 ') BHENTHEro MarHMTHOT'O MOJISI He Oonee 400 A/m
Mexannueckue puOpanmu yactoroit 10-50 I'ii ¢ ammutyno, He Oonee 0,15 MM
CreneHb 3alIUThl KOPIyCa BEIYUCIUTENS OT BO3ACHCTBUS BOABI U NbLUIU IP54 o 'OCT 14254
BUOpOYCTOMYMBOE U BUO-
VcrionHeHue 1o yCTOWYMBOCTH K MEXaHHYECKAM BO3/ICHCTBHAM ponpounoe rpymmsl N1 mo
I'OCT P 52931

2.3 Tlokaszareiu HAJIEKHOCTHU

Cpennuii cpok ciy>k0bl, JIET, HE MEHEe
Cpennsist HapabOTKa Ha OTKa3, yac, He MeHee

12
75000
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2.4  Beraucnurenu npegHazHadeHsl st padotsl ¢ 1P, I1T, I1]] ¢ xapakTepucTHKaMu, pUBEICHHBIMU
B Tabnmme 2.3.
Tabmmma 2.3

Kanansr
VU3MEPEHHUN

XapaxkTepucTUKH Ipeodpa3oBaTeneit

IIP ¢ YU CJIONMITYJIbCHBIM BBIXOJOM. HapaMeTpLI CUrHaja B 3aBUCUMOCTH OT pCKHUMa BXOJa

[Tapametp Pexum 1 Pexum 2
UYacroTa nmirynscoB naccuBHou 1ienm [1P, He Gonee 18T 1000 I'y
Pacxona Tok koMmmyTanuu 1P naccuBHOI Lienu, HE MeHee 1 MA
V1...V6 YacroTa UMITYJIbCOB akTUBHOM 1ienu [1P, He Ooee 1000 I'g | 1000 I'g
HanpsixeHue BBICOKOro ypoBHsI akTUBHOH nienu 1P 25..5B
Hanpspkenue HU3Koro ypoBHs akTuBHOU 1ienu [1P 0...05B
Brrxognoe conporusienne aktuBHoU 1iernm [1P | He Gonee 10 kOm | 1 xOm

Temmnepa- | omunounsie TCIT u ux komiekTsl ¢ Xapakteprctukamu o 'OCT 6651-2009:

TYpHI 100IT, 50011 (Ro=100 Om u Re=500 Om, 0:=0,00391°C?), Pt100, Pt500 (Ro=100 Om u Ro=500

t1...15 Owm, 0=0,00385°C™).
[TpeobpaszoBaTenu U30BITOYHOTO AABJICHHUS C BBIXOJHBIM CHTHAJIOM IOCTOSIHHOTO TOKa (IO
I'OCT 26.011-80): 4...20 MA u BepXHEii TpaHHIICH AUATa30Ha H3MEPSEMbIX TaBICHUI:
0,6 MIla, 1,0 MIIa, 1,6 MIla, 2,5 MIla

Ipumeuanne: [nuna nunauii ceszu mexay [P, IIT, ITJ] u BeraucnuteneM, He 6onee 300 M. PexomeH-

JIAllMY 10 BBIOOPY peXkMMa BXOJ1a KaHasa pacxosaa B n.6.4

JaBnenus
P1...P6

2.5 TlapameTpsl JUCKPETHHIX BXOJOB U BBIXOJIOB MPUBEICHBI B Tabmuie 2.4

Ta6numa 2.4
[Tapamerp 3HaueHue
Hanpsbkenne Bxona kortposs nutanus (UV1...UV6) 9...24B
Bxoanoe HanpspkeHue curaaiga nuckpernoro Bxona IN 3...12B
ConpoTHBIICHHE CYXOro KOHTaKTa Ha quckpeTHoM Bxoje IN, He Oosee 1 xOm
Hampsxkenne kommyTanmu auckperHoro Beixoga OUT 5...30B
Tox koMmmyTanmu auckpetaoro Beixona OUT, He Oonee 2 MA

2.6 IlutaHue BRIYUCINTEINS, KOMOMHUPOBAHHOE. OT BHEIIHETO NCTOYHUKA TTOCTOSTHHOTO HAIIPSKCHUS
i (B ciIydae ero nporagaHus Wik OTCYTCTBHS) OT BCTPOCHHOM uTHEBON Oatapeu. [TapaMeTpsl siek-
TPOIUTAHUS TPUBEICHBI B Ta0MIIE 2.5.

Ta6muma 2.5
[TapaMeTphbl JIEKTPONUTAHUS 3HayeHue
HanpshkeHne BHYTPEHHET0 2JIEMEHTa TUTaHUS 36B
Tun BHYTPEHHET O 3JIEMEHTA MUTAHUS Jlutuesas Garapes AA, C
Cpok ciy0b1 OaTapen 4...12 net*
HarmpsikeHne BHEITHETO HCTOYHUKA TUTAHUS 9...24B
[ToTpebiisieMast MOITHOCTh OT BHEIITHETO MCTOYHUKA TUTAHUS He 6osee 2 Bt

* B 3aBUCUMOCTH OT PEKHMOB PabOThl BEIUUCITUTEIIS.

2.7 Tabaputnsle pa3mepsl, He 6osee 204x110x62mm, macca, He Gosee 0,65kr. [IpucoeanHuTEeNBHBIE
pa3Mepsbl BEIUMCIIUTENS yKa3aHbl B [Ipunoskenun A.

2.8 CxeMbl U3MEpPEHUN TEIIOBOM HEPTUU U YpaBHEHHUsS BBIUMCIICHUH, ONpeAessitoTcss KOHpuUrypa-

et TC u npencrasnensl B [Ipunoxxenuu B. B ucnotaennu Berauciutens TBK-01 moxnepxxuBaroTcst
toipko cxemur 1.1...1.4,2.1...2.3,3.1u 3.2.

3 YCTPOMCTBO U PABOTA U3JIEJIUS

3.1 TIlpuHummn paGoTH BEIYUCIUTENS] OCHOBAH Ha MPeoOpa30BaHNU CUTHAJIOB OT IMEPBUYHBIX MTpeodpa-
30BaTeNel, yCTaHOBJIEHHbBIX B TpyOorpoBoasl TC, B 3HaUEHUS U3MEPSIEMbIX [TapaMeTPOB TEIJIOHOCH-
TeJA U MOCIEAYIOEM BBIYMCICHUH, TI0 COOTBETCTBYIOIIUM U3MEPUTEIIBHON CXEME YPaBHEHUSAM, TEIl-
JIOBOM DHEPIUU U APYTUX NIapaMeTPOB TEILIOHOCHUTEIIA.

6
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3.2  YcTpoiCTBO BBIYMCIUTENS

BbruuciuTens KOHCTPYKTUBHO BBITMOJIHEH B YAapOIIPOYHOM IIJIACTMACCOBOM KOpITyce, o0ecreyu-
BAIOLIUM IbIIEOPBI3rO3alIUIIEHHOE UCIIOJHEHUE IIPUOOPA U COCTOUT U3 0JI0Ka KOMMYTAIMH, PACIIOJIO-
KEHHOT'O B HIKHEW KpBILIKE KOpIyca, U OJI0OKa BBIYUCIUTENS, PACIIONI0KEHHOTO B BEPXHEH KpBIIIKE
kopnyca (cMm. [Tpunoxenue A). [TogkintoueHue JUHUE CBsA3U peoOpa3oBarelieii K KIEMMHBIM KOJIO-
KaM, pacroyIo)KeHHbIM B OJIOKE KOMMYTAIIMK OCYILECTBIISIETCS Yepe3 TepMOBBOIbI KOpITyca.

3.3 Anroput™m pabOTHI BEIYUCIUTEIIS.

BeruucnuTens ocyecTBiseT npueM U 00padoTKy BXOAHBIX CUTHAJIOB ¢ MoAkItoueHHbIX 1P, ITT
u I1J1 u npeobpa3zoBbIBaeT UX B GU3NYECKUE BEITUUUHBI.

ConpoTHBieHNS TEPMOMETPOB, U3MEHSIOLIMECS MPONOPLUOHAIBHO TEMIIEpaType TEIUIOHOCH-
TeJIs, IPeoOpa3yroTesl B HANPSDKEHKE, U3MEPsAeMOe aHaIoro-1udpoBbiM npeodpaszosatenem (ALIT), mo-
ny4yensslii kox ALL, nepecunThiBaeTcs B 3HAUCHHE COPOTUBIICHHS, a 3aT€M, B 3aBUCMOCTH OT 3aJ1aH-
Horo tuna HCX tepmoMeTpoB, B 3HaU€HHE TEMIIEPATYPHI.

BeixonHoii Tok mpeoOpa3oBarenst 1aBiCHUs, TPONOPLHUOHAIBHBIN JaBICHUIO TEIJIOHOCUTEINS B
TpyOoIpoBoJEe, npeodpa3yercs B HANPSHKEHUE, KOTOPOE aHAJOTUYHBIM 00pa3oM M3MEpSeTcs MpH 10-
Mo AIII u nepecunThiBaeTCs B 3HAUYEHUE TOKA, KOTOPOE, B 3aBUCHUMOCTH OT BEPXHEW I'PaHUIIbI U3-
MepsieMOro JaBJIeHUs, IpeoOpa3yeTcs B 3HaUCHUE JaBJICHUS.

KonnuecTBo MMITyIbCOB, MOCTYNHMBIIMX OT MpeoOpa3oBaTels pacxoja (pacxomoMepa WiH CUeT-
YHKa BOJIBI), MPOMOPLUUOHATBHOE MPOLICINIEMY 00beMY TEIUIOHOCHTEIIS YMHOXKAETCS Ha IIEHY («Bec»)
UMIIyJbca U npeoOpa3yeTcs B 3HaUeHHE 00beMa TeIIOHOCUTEIS, @ YaCTOTa UX CIICZOBAaHUs B TEKyIlee
3HaYeHHUE pacxoja.

Berurciaenue miI0THOCTH U SHTAIIBIIHS BOJBI 110 ONPEICICHHBIM (1100 JOrOBOPHBIM) TEMIIEpaType
U JIaBJICHUIO, TETUIOBOM SHEPIHMH M MACChl TEIJIOHOCUTENISI OCYILECTBISETCS MO0 AIrOPUTMaM U B COOT-
BETCTBUU C pekoMeHaanusmu MU2412-97 "BoasHbie cucTeMbl TEIIOCHAOKEHUS. Y paBHEHUS U3Mepe-
HUM TEIJIOBOM SHEPTUU U KOJIMYECTBA TEIIOHOCUTEIS

[lepuon pacuera TeKyIUX apaMeTpoB cocTaisieT 6 c. [lepuon nuamepenus remnepaTypsl U AaB-
JIEHUS 3aBUCUT OT pexkuma pabotsl TBK 1 oT a5iekTponutanust BBIYUCIUTENS:

Ta6muma 2.6
Onucanue pexuMa paboThl U TUTAHUS [Nepuon u3mMepeHuit TeMrnepatypsl 1
JIaBJIICHUS
[Ipu BHEITHEM NMUTAHUH 6c¢
[pu pexxumax [IOBEPKA u KAJIMBPOBKA u m060oM nurannu 6¢c
[Tpu pexxume PABOTA 1 aBTOHOMHOM NUTaHUH 60 ¢
IIpu pa3psine BCTpPOEHHOTO 3JIEMEHTA TUTAHUS 360 ¢

Texymye 3Ha4eHUs TEIUIOBOM MOIIHOCTH U MacCOBOI'0 Pacxoja TEIUIOHOCUTEIIS BEIYUCIISIOTCS B
3aBHCHUMOCTH OT UcHoib3yeMon cxembl TC.

YacoBble apXMBHbIE MOKA3aHUS TEIJIOBOM AHEPIUH, Macchl, 00beMa TEIUIOHOCUTENST U BPEMEH,
BBIYUCIISIIOTCS KaK CyMMa 4aCOBBIX IIOKA3aHMM, MECSIYHBIC TIOKA3aHMS - KAK CYMMa CYTOYHBIX.

HToroBele apxuBHBIE IMOKA3aHUS TEIUIOBOM SHEPIrUu, Macchl, 00beMa TEIUIOHOCUTENS U BpEMEH
IIPEJICTaBISAIOT CO00M TEeKyIlIUe 3HaYeHUs TapaMeTPOB HA MOMEHT CO3/IaHUsI apXUBHOM 3aIHCH.

CpenHeuacoBble apXMBHbIE I0KAa3aHMsI TEMIIEPATYPHI U AABJICHUS BBIUUCIISIFOTCS KAK CyMMa TEKy-
IIMX [TOKa3aHuH, JAeJIeHHast Ha KOJM4eCTBO n3MepeHuil. CpeJHeCYyTOUHbIE 3HAUE€HUS BBIYUCIISIOTCS KaK
CyMMa 4acOBBIX IOKa3aHWM, JI€JI€HHAs Ha KOJMYeCTBO 4acoB. CpenHeMecsuHble 3HAaUYEHUS BBIUYNCIIA-
FOTCSI KAK CYMMa CYTOYHBIX MIOKa3aHUM, JEJIE€HHAs Ha KOJIMYECTBO CYTOK.

CpenHeB3BElLIEHHOE 3HaYCHUE TEMIIEPATypPhl 33 Yac, BBIUYUCIIAETCA KaK CyMMa IIPOU3BEACHUN Te-
KyLIEH TeMIIEpaTypbl U MacChl TEIZIOHOCUTENS KAXKIOTO IEPUOJIa U3MEPEHMS], IEJIEHHOE Ha MAacCy Tell-
JIOHOCHUTENS 3a 3TOT 4yac. CpelHEB3BEIICHHOE 3HAUYEHUE TEMIIEPATyphbl 3a CYTKH, BBIYMCIAETCS Kak
CyMMa IPOU3BEACHUIN CPETHEB3BEILICHHON TEMIIEPATYPBI U MACChl TEIJIOHOCUTES 33 YaChl TUX CYTOK,
JICJICHHOE HAa MacCy TEIUIOHOCUTENS 3a 3TU CyTKH. CpelHEB3BEIICHHOE 3HaUCHUE TEMIIEPATyphl 3a Me-
CsIll, BBIUNCISAETCA KaK CyMMa IIPOU3BECHUN CPEIHEB3BEIICHHONW TEMIIEPaTyphl U MacChl TEIJIOHOCH-
TeJA 32 CYTKH OTOT0 MECALA, JEJICHHOE Ha MacCy TEIUIOHOCUTEIS 3a 9TOT MECHLI.
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Jiia kaxxnoi TC BBIIOTHSETCS CUET UHTEPBAJIOB BPEMEHH B TEUEHUH KOTOPBIX:

- OCYLIECTBIISIOCH HAKOIUICHHE TEII0BOW sHepruu (Tcu);

- HaKOIUICHHE TCIUIOBOM 3HEPruH ObLIO ocTaHOBJEHO (Toc);

B coorBerctBun ¢ 'OCT P 51649-2014 (TeriocueT4nku sl BOJISHBIX CUCTEM TEIIOCHA0KEHUS.
OO1Ire TeXHUYECKHE YCIIOBHS) M MpaBUIIaMH KOMMEPYECKOT0 ydeTa TEIUIOBO SHEPTUH, TeIIOHOCH-
Tend, yreepxkaeHHbIX [loctanoBnenuem IlpaButensctBa PO ot 18 Hos6ps 2013 r. N 1034 B BhIuMIIM-
TeJIe OCYIIECTBIISIETCS CYET HHTEPBAIOB BPEMEHH, B TEUSHHH KOTOPOTO:

- TEIUIOCYETYUK (PYHKIIMOHUPOBAI B IITATHOM PEKUME Oe3 MPEBBILICHNUS U3MEPSIEMbIMU BEIUYH-
HaMH JIOMyCTUMBIX mpejiesioB (Tpab);

- U3MepsAEMbII PacX0/] TEIJIOHOCUTEIIS ObLIT MEHEee BEJTMUNHBI, COOTBETCTBYIOIIEH MUHUMAIbHOMY
pacxoxy — Gmin;

- U3MepseMbId pacxo/ TEIUIOHOCUTENs OblI Oosiee BENMYMHBI, COOTBETCTBYIOLIEH MaKCHMaib-
HOMY pacxonay - Gmax;

- pa3HOCTB TEMIIEPATYP MEX1Y MOAAIOIIUM U 00paTHOM TPYOOIpoBOax Obljia MEHBIIIE 3aJaHHOTO
nomycTumoro 3Hadenus dt_min (Tdt);

- QIIEKTPONUTAHUE TEIUIOCUETUYNKA WM €r0 COCTaBHBIX yacTei ObuI0 oTKII0ueHO (Tur);

- HAKOIUICHUE TEIUIOBOM SHEPTUU ObLIO OCTAHOBIICHO M3-32 (DYHKIIMOHAIBHBIX 0TKa30B (T¢) (He-
HCIPABHOCTH B CUCTEME y3J1a y4eTa WIN €ro 3JEMEHTOB, IIPU KOTOPOH yueT TEIIOBOM SHEPrun, MacChl
(oOBEeMa) TEIIIOHOCHUTEIIS TIPEKPAIIASTCS HITH CTAHOBHUTCSI HEJOCTOBEPHBIM);

BpemenHoii 6anaHc B BEIUMCIHUTETE!

Ton = Tcu + Toc, unn
Ton = Tpad + Tour + T¢ + Tdt + Tmax + Tmin,
20e Ton — epems omuemnozo nepuooa

B xaxnoit TC nakammuBarotcs sHeprus Q1 wim Q2. B HeKOTOpHIX cXeMax TeIuioydeTa ajaropuTM
palboThI BEIYUCIUTENS O3BOJISIET pa3/ieuTh TeIUIOBYI0 3Hepruto TC Ha SHEpruio OTOIJICHUS U SHEPTHIO
I'BC. B sTom ciryuae, B TC, npucyrctBytoT cuetunku Qo u Qr: st takux TC:

Q1(2) = Q1(2)o + QL(2)r.

Jlnst onpeienieHnst, CKOJIBKO TETUIOBOM SHEPTHH BBIYMCIUTENIh HAKOIMI MPH IITaTHON padoTe, a
ckonbko npu Hanmnuuu HC, B kaxxnoit TC npenycMOTpeHs! ClIeAYIOIINE CUETYUKH TEIIOBOM SHEPTUH

Qu3 — TemoBas YHEPTUS HAKOTUICHHAS B INTATHOM PEKUME 3a Bpemst | pad

Qunur, Qd, Qdt, Qmax, Qmin — TemoBas SHEprusl, HAKOIUICHHAS 32 BPEMsl HAJIMYUSI COOTBETCTBY-
touieit HC. bananc TemioBoil aHepruu BhITISAUT CIEIYIOIIUM 00pa3oM:

Q = Qu3 + Qmur + Qd + Qdt + Qmax + Qmin

Tennosas sHeprus npu Hanuuuu HC OyneTr HakamiuBaThes, TOJBKO B CIIy4ae, €ClIM B BHIYUCIIH-
TeJle yCTaHOBJIEHa peakuus, He npuBoasuas kK ocraHoBy TC ¥ BO3MOXHa €ro JajlbHeNIas KOppeKTHas
paboTa, a TaKkKe, eClIy B KaUeCTBE PEeaKLMU BEIOPAHO UCIIOIb30BAHUE IOTOBOPHOTO 3HAYECHHUS TEIIJIOBOM
MOIIHOCTH.

3.4 Peaknuu Berauciurens Ha HC.
[Tpu paboTe BEIYHUCIUTEINS MOTYT BO3HHUKATh pa3imdHble HC, BeI3BaHHbBIC KaK BHYTPCHHUMH, TaK
Y BHEIIHUMHU MPUYMHAME, HAPYIIAIONIMMH WU HE HapYyHIAIONIMMH HOPMAJbHYIO pa00Ty BBIYUCIUTEINS
B cocTaBe y3ia yuera. HC MoryTt ObITh BBI3BaHBI.
® HapyIIEHUEM YCIOBHM SKCILTyaTallUU BIUUCIUTETIS,

HEMPAaBUIBLHBIM BBIOOPOM PEKHMMa paOOTHI BEIYUCIUTENS U €T0 OTKa3aMHu;

OTKa3aMu IpeoOpaszoBaTeieid, BXOISIINX B COCTaB y3/a y4eTa,

OTKa3aMU JIMHUH CBS3H, COCIMHSIONIUX MPE0OPa30BaTEIH C BHIYUCIUTENIEM,;

HENPAaBWILHBIM (DYHKIIMOHUPOBAHHEM, TUHAMHUKONW pabOThl U HAPYIICHUEM YCIOBHM HKCILTya-

TallM{ CUCTEMbI TEIUIOCHAOKECHHUS.
[Tpu ToM, Bo3HUKHOBeHUE U peructpanuss HC He sSBISETCS CBUIETEIHCTBOM BBIXO/A U3 CTPOS
y3J1a y4eTa U HE MOXKET CIY>KUTh IS OLIEHKU €r0 METPOJIOTUYECKUX XaPAKTEPUCTHUK, a SBISETCS JUIIb
TTOBOJIOM ]ISl OTIPEJICITICHHSI IPUYHH €€ BHI3BABIIHX.
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B Berunciurelie BeinoHsaeTcs noctossuaeiil anann3 HC. Bosuuknosenune aro60it HC, 1160 coObI-
TUSL PUKCUPYETCS B apXUBE BHIYUCIIUTEINS, TOMUMO 3TOTO BpeMs nosiBiieHus U nponaganust HC ¢ukcu-
pyercs B xypHaiie HC.

BosuukHoBenue HC B TC BbI3bIBaeT 33/1aHHYIO NIPH HACTPOIKE BBIYUCIUTENS THOKO HACTpauBa-
€MYIO PEaKlItIo.

Brruncnurenu ocyiecTBisseT KOHTPOJIb U MHAMKaLUIO cienyomux HC:
e Amnnaparable HC, BO3HUKAIOT IPU HEUCTIPABHOCTU (YHKIIMOHAIBHBIX Y3JI0B BHIYMCIUTEINS, COOEB
pu paboTe ¢ MaMAThIO, a TAKXKE MPHU MEPEX0/I€ B COOTBETCTBYIOLINI peXUM paboThI;
e Kananbuble HC, BO3HUKAIOT B pe3ysbTaTe OTKa3a M3MEPUTENIbHBIX IpeoOpa3oBaTeneil Uiu Bbl-
X0JI€ U3MEPEHHBIX 3HAYEHUI MapaMETPOB B KaHAJIAX BBIUMCIIMTENS 32 3aJaHHbIE TIOPOTOBBIC 3HAUCHMUS.
e HC TC, Bo3HuKaIOT B pe3yibTare 00pabOTKM 3HAYEHUN BXOJHBIX [APAMETPOB, a TAKXKE MPU BbI-
quclieHuu TeroBoi sHepruu B TC.

Tabnmma 3.1 Anmapatasie HC

Kon HaumenoBanue
1 | Cooit KCIIO

OTka3 BHElIHEH maMATH

Onucanue
Cooii CRC Bo FLASH mamsaru. Cooii I1TO Beruncimreis

2 DATAFLASH
3 OTKa3 BHEIIHEN aMATH
SRAM

Otkaz ALIIl. AnmaparHas ommOKa pyu U3MEPEHHH 110 BCEM KaHajaM,
T.€. IOJY4eHBI HEKOPPEKTHBIE OTBETHI Tipu oOMeHe ¢ AL Bo Bcem
LUKJIE U3MEPEHUS

4 | Ortkaz ALII

€YHBIX TapaMeTPOB

5 | Orkaz RTC Ortka3 kBapueBoro reaeparopa 32 kl'u. PaGora B aBapuitHoM pexxume

6 Cooit B xpanunuie urtoro- | He coBmagaer KC B OCHOBHOM M pe3epBHOM XPaHUIIUILE HTOTOBBIX
BBIX CYETYHKOB CUETYHKOB

vi COoii B XpaHHIHIIE He coenagaer KC B OCHOBHOM M pe3epBHOM XpaHUJIHILE HACTPOSUHBIX
HACTPOEYHBIX MApaMETPOB | MapaMETPOB

8 CoOoii pu co3nannu apxus- | McuepnaHbl MOMBITKY CO3NaHNUS apXUBHOM 3alTUCH. APXUBHAsI 3aIIUCh HE
HOI1 3amucu Obu1a chopMUPOBaHA

9 BoccTraHoBneHne TaHHBIX 3adukcuporano HecoBnaaenue KC B xpanuiuiie. /JlaHHbIC BOCCTAHOB-
HUTOTOBBIX CYCTUMKOB JICHBI U3 PE3EPBHOM KOITUHU

A BoccranoBnenue HacTpo- 3adukcuposano Heconaaenne KC B xpanunuiie. JlaHHbIE BOCCTaHOB-

JICHBI U3 pe3epBH01‘/'1 KOITNu"

[IponyuieHa oxHa UM HECKOJIBKO CTPaHUI]. ApXHBHAas 3amuch chopmu-
poBaHa
Bo3HUKaeT npy BKIIFOYCHUH MUTaHKs (BHEIIHETO MUTAHUS MK Oarapen)

B | IIpomyck apxuBHOIi 3amucu

COpoc BBIYUCIIUTEINS OT
MpOoTaaHus MUTaHHS

Brruncnurens 6501 epesarpysken mo Watchdog raiimepy (mpousoriio
3aBHCaHKE MPOrPAMMBbI)
Paspsi BCTpoeHHOT0 31eMenTa utanus. Hanpsokenune < 3.1 B

D | Cucremuslii copoc

Pazpsin 6atapen

BreruncnuTens oCyIecTBIsIET MHANKAIIMIO PEKUMOB pabOTHI C MOMOIIEI0 DJIaroB peskuMoB pa-
00TbI BHIYUCIUTEJISI.

[Ipu HanMuMK CUTHAJIOB HA BXOJIaX KaHAJIOB pacxojia, TEMIEPATYP U AaBICHUN MPOUCXOIUT UX
00paboTKa W BBIMOIHIETCS pacdeT mapameTpoB. [Ipu BbIXo/€ mapaMeTpoB 3a paHEE YCTAaHOBJIEHHBIC
noporu (rpaHuilbl) BO3HUKAKT COOTBETCTBYIOIINE KaHadabHble HC, npy HaiMuuu KOTOPHIX, B 3aBUCH-
MOCTH OT 3a/IaHHBIX peakuuii Ha kaHaiabHble HC (cM. Tabnuity 3.5) HEKOPPEKTHBIH apaMeTp MOXKET
3aMEHATHCS B pacyeTax JIM0O JOTOBOPHBIM, MO0 OPOTOBBIM, JIMOO HYJIEBBIM 3HaUeHUSMU. Takke, 1o
kaHabHBIM HC MOKeT OBITh OCTAHOBIICH CUET TEIJIOBOUW YHEPTUH, TUOO MCIIOIB30BATHCS JOTOBOPHOE
3HavyeHue TerioBoi MomrHocTH (Wi=Wori).

[Tpu pacuere mapamerpoB TC Takke MOT'YT BOSHUKATh HEKOPPEKTHBIC CUTYaIIUH (HAPUMEp: MPH
pasHocTH Temiiepatyp At<At muH; At<0; HeOanaHc pacxoa0B Mex 1y kaHagamu TC). DTO MPUBOAUT K
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Bo3HUKHOBeHUI0 HC TC, Hanuune KOTopbIX, B CBOIO OY€pEe/ib, B 3aBUCUMOCTH OT 33/IaHHBIX peaklUii Ha
HC TC (cM. Tabnuiy 3.6), TakKe MOKET BIUATH Ha OINPE/CIICHNE TapaMeTPOB M MPUBOIUTH K JINOO K

OCTaHOBY CYeTa TEIUIOBOW SHEPTUH, JINOO K MCIIOIb30BAHUIO IOTOBOPHOT'0 3HAUCHHS TEIUIOBOI MOIIIHO-
ctu (Wi=W or:i)

Tabnuua 3.2 ®naru pexuMoB pabOThl BBIYUCIUTENS

Kon HaumenoBanue Onucanue
1 Curnan Ha Bxone UV1
2 Cursai Ha Bxone UV2
3 Curnan na sxone UV3 CurHai Ha COOTBETCTBYIOIIEM BXOE KOHTPOJIS ITUTAHUS
4 Curnan xa sxone UV4
5 Curnai Ha Bxoge UV5
6 Curnai Ha Bxone UV6
7 Curnai Ha Bxoze IN CurHan Ha TUCKPETHOM BXOJIE
8 Cursai Ha Berxone OUT Cursai Ha TUCKPETHOM BBIXOJIE
9 Pexum "TIOBEPKA"
A Pexum "HACTPOMKA" Nuaukanus pexxuma gocTymna
B Pexum "KAJIUBPOBKA"
C Koppekuus Bpemenn Brura BeImosiHEeHA pa3penieHHas KOPPEKTHPOBKA BPEeMEHHU
D JleTHnii nepuon Breruncnurens ucnonb3yet netHue txs, Pxs
OTcyTCcTByeT BHEIIHEE THTaHUE. B TaHHOM peXUMe BEIYHCIUTENh Iepe-
F ABTOHOMHBIN PEKUM XOJIMT B PEKUM IMOHMKEHHOT'O TIOTpebnenus. bonee moapoOHO cM. onmca

HUC OTIINYUA pa6OTbI B aBTOHOMHOM PEXKUME

Kanansupsie HC, mpuMeHUTENHHO K OJJHON M3 BO3MOXKHBIX TPYI U3MEPEHHsI TApaMETPOB TETLIO-
HocUTENs (MPUMEHHUTEIBHO K OJJTHOMY M3 KOHTPOJIMPYEMBIX BBIYHUCIIUTEIEM TPYOOIIPOBOIOB M ITapaMeT-
POB TEIUIOHOCHUTEIISI B HEM), IIPUBEICHBI B Ta0wmIe 3.3.

Tab6muma 3.3
Kon HaunmenoBanue Omnucanue

Ortka3 nmpeoOpasoBateiis pacxoja. [IpuunHaMu 0TKa3a MOT'YT ObITh: OOPBIB

1 Ortkas [1P JIMHUH, K/3 THHUH, CHTHAI oTCyTcTBHE muTanus [1P. [IpuunHy 0TKa3a MOXKHO
y3HaTh B CEPBUCHOM MEHIO TMarHOCTHKH JTATYUKOB

2 [Tycras Tpyba OTCyTCTBUE TEIUIOHOCUTENS B TPYOOIIPOBOIE

3 GV< G orc OOBeMHBIHI pacxos B KaHajle MEHbILIE COOTBETCTBYIOLIETO 3aJaHHOTO pacxoia

- orceuku Gomce

OO0OBeMHBIH pacxo/ B KaHajie 00JIbIIe COOTBETCTBYIOIIETO 33IaHHOTO pacxoa

4 | G_orc<Gv<G_min | orceuxkn Gomc, HO MEHBIIIE COOTBETCTBYIOIIET0 MUHUMAIILHOTO 3HAYCHHS
pacxoma Gmin

5 GV>G max OO0BeMHBIH pacxoa B KaHajie 0OJIbIIEe COOTBETCTBYIOLIETO MAKCUMAIBHO J0-

- MYCTHMOTO 3Ha4YeHus pacxoja Gmax

Ortka3 npeoOpa3zoBaresis TeMmnepaTypbl. [I[pparnHamMu 0TKa3a MOTYT OBITh BbI-

6 Orxas [IT xoz conpotusienust TCII 3a rpanuiibl u3MepseMoro IuanasoHa, oo amma-
patnas ommbOka ALIL ITpuunny oTKa3a MOXHO y3HAaTh B CEPBUCHOM MEHIO
JIMarHOCTHKH JaTYHKOB

7 t<t min, t>t max | Temneparypa B KaHaJle BHE 33J]aHHOTO JHana3oHa ot t min mo t_max
Ortka3 npeoOpazoBarens napieHus. [[pyunHamMu 0TKa3a MOTYT OBITh BBIXO/T

8 Oras TTJ M3MEPEHHOT0 3HAUEHHSI TOKA 33 TPAaHUIIBI U3MEPSIEMOTO0 Tuana3ona, Jubo ar-
napatHas ommbka ALIL [Ipuunny oTka3a MOKHO y3HATh B CEpBUCHOM MEHIO
JMAarHOCTHKH JaTYHKOB
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HC TC 1 (TC 2) npuBenens B Tabnuie 3.4.

Tabnuua 3.4
Kon HaunmeHnoBanue Onucanne
1 Q1(2)<0 Bennunna TemmoBoii 3Hepruu 3a yac MeHsie 0
9 dP<dP min " PasHocCTh AaBICHUIT MKy KaHanaMu (pacrojiaraeMblii Harop) MEHbIlE HANMEHb-
- IETr0 JIOIYCTUMOTO 3HAYCHHS
3 dt<0 ™ Pa3HOCT TeMIepaTyp MeXk1y KaHajtamu Menblie 0
4 dt<dt min * Pa3HoCTh TeMIepaTyp Mex 1y KaHalaMH MEHbIIE HAMMEHBIICTO JOIYCTHMOTO 3Ha-
— gyeHus t min
OTtpunarenbHeli HeOaTaHC MaCCOBBIX PACXOI0B TEINIOHOCUTEIIS B 30HE JOITYCTH-
G1*Knp>=G2>G1 MOTO 3HAYCHHU. Yacosoii pacxos B 00patHoM TpybomnpoBoae GM2(4) npeBbiiiaet
5 G3*Knp>=G4>G3 4acoBO# pacxo/ B mojaromieM Tpyoomnposoae Gm1(2), Ho He Gosiee T0MyCTUMOTO
snauenuss GM1(3)-Knp. HC moxeT Bo3HHKATh TOJIbKO B TC ¢ OTKPBITHIM WIH 3a-
KPBITHIM KOHTYPOM.
OtpunarenbHbIl HeOaTaHC MaCCOBBIX PACXOJIOB TEINIOHOCUTENS OOJIBIIE TOMYCTH-
G2 > G1*Kp MOTO 3HAIEHH. YacoBoii pacxoj B 00paTHoM Tpy6ompoBoge Gm2(4) npessiiiaet
6 G4 > G3*Kp 4acoBO# pacxo B mozaromnieM tpyoomnposoae Gm1(3) Gosee qomyctumoro 3Have-
s GM1(3)-Knp. HC moxet Bo3uukaTh ToJIbKO B TC ¢ OTKPBITBIM HIIH 3aKPBITHIM
KOHTYpOM
[TonoxwuTtenpHbIN HeGalaHC MAaCCOBBIX PACXO/I0B TEIUIOHOCUTEIIS B 30HE OITYCTH-
7 G2*Knp>=G1>G2 | moro 3HauyeHus. YacoBoii pacxo[ B mogaroieM Tpydonposoge GM1(3) npesbiiiaet
G4*Knp>=G3>G4 | uacoBoii pacxoz B 06paTtHOM Tpybomposoge Gm2(4), Ho He OoJiee JOMYCTHMOTO
3nauenuss GM2(4)-Knp. HC moxet Bo3HHKaTh B TC € 3aKPhITHIM KOHTYPOM.
[HonoxutenpHbI HebalaHC MAaCCOBBIX PACXOA0B TEIUIOHOCHUTEIS OOJIBIIIE AOYCTH-
8 Gl > G2*Kmp Moro 3HaveHus. YacoBoil pacxo B mogaroiieM Tpyodornpoogae Gm1(3) npepbimaer
G3 > G4*Kmp 4acoBOM pacxoj B obparHoM TpyborpoBoge GM2(4) 6osee JOMyCTUMOTO 3HAUCHIS
Gm2(4)-Knp. HC moxet Bo3HHKaTh B TC C 3aKphITHIM KOHTYPOM
DOJEeKTPONUTAaHUE TEIUIOCUCTYMKA HIIM €r0 COCTAaBHBIX YacTel OBUIO OTKIIOUYEHO.
D OtcyTcTBHE BozHukaeT npu OTCyTCTBUM NMUTAHHS HA Y3JI€, & TAKKE B apXUBHBIX 3aMUCSX, KOTO-
MUTaHUS pble OBUTM BOCCTAHOBJICHBI 32 BpeMsl, KOTOPOE MPUOOp HAXOAMIICS B OTKIFOUEHHOM
COCTOSIHHUH.
E W = Wror HVcnonp3yeTcs AOroBOpHOE 3HAYEHUE TETJIOBOH MOLITHOCTH
F OcrtanoB TC HakonuieHne TennoBoi 3HEPTUU OCTAHOBJIEHO
9.C Peseps

“! — Haumnas ¢ Bepcun [10 1.6 HC Bo3HMKAET TONBKO IIPY HAIMYMH MAaCCOBOTO PAcX0/a B KaHaIaX, y4acT-
BYIOIIMX B pacyere TEIUIOBOW SHepruH (He KOHTPOJILHBIX) [0 KOTOPBIM ompeessiercs: pasHocts dt (dP)

Peaxuuu Ha kanaanubie HC.
B 3aBucuMocTH 0T TpeOyemMoro anroputMa paboThl BEIYUCIUTENS MOTYT OBITh 3aJJaHbl CIIEIYIO-
e TUNBI peaknuii Ha kaHadabHble HC, npuBenenHbIie B TabmuIe 3.5.

Tab6mumna 3.5
Tun peakuun
HC Her Her peakuun Ocra- _ 3HaveHre paBHO |3HaUEHHE 3naucnne
tecta | (Mumukamus HC) | moB TC W=Waor Z[OFOBOpHOMy*S pasHo 0 PaBHO
IOPOTOBOMY
Orka3s ocHosHoro ITP ™ ° ° ° °
OTKa3 KOHTposbHOTO T1P " ° ° ° °
ITycras Tpy6a ° ° °
Gv <G_otC ° ° ° ° . °
G_otc < Gv<G_min [ ° ° ° ° ° °
Gv > G_max ° ° ° ° ° ° °
Orkas [IT ° ° °
t<t min, t>1t max ° ° ° ° ° ° °
Otxkas I1]] o™ ° ° °

“1- Ileiictue npu oTkasze ocHoBHOTO [P, yuacTByromero B opMyJie pacuera TEMIIOBOM SHEPIUH;
“2- JleticTBHe npH 0TKa3e KOHTpoubHOTo [P He yuacTByrommero B JopMyIie pacuera TEMIOBOM SHEPTHHY;
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3~ Tlpu HC Ilycmasa mpyéa, 3nauenue pacxoza npupaBauBaetcs k 0, MCKIIF04as BO3MOXKHBIH camoxox 1P

4 — TIpu peaxuyun Hem mecma nipu HC Omxasz I1J], ucnions3yetcs P_jor 3Hauenue nasienus, GopMupo-
Banvne HC Omkas3 IT/] ne mpoucxoaut

*®— Hauwunas ¢ Bepcun [10 1.4 Ha 10roBopHOE 3HaUeHHE EPEXOIAT BCE AATUYMKH OTOTO THIIA (Temrepa-
TYpPbI WK JaBlIcHUs), 3aaeiicTBoBantbie B TC.

Peakuuu na HC TC1(TC2).
B 3aBucumoctu ot TpeOyeMoro ainroputrMa padOoThl BEIYMCIHUTEINSI MOTYT OBITh 33JaHbl CICIYIO-
e Tunbl peakmmii Ha HC TC1(TC2), npuBeaenubie B Tabnuie 3.6.

Tab6muna 3.6
Tun peakuuu
HC Her | Wunpukanms | Ocranos M1=M2=
reera | | HC e | WAWaor | (mremzyp | MIEM2 | M2=M1
Q1(2) <0 ° ° ° °
dP <dP_min ° ° ° °
dt<0 ° ° ° °
dt < dt min ° ° ° °
OTCyTCTBUE TUTAHKS ° ° °
Gm1(3)*Kmp >= Gm2(4) > Gm1(2) ° ° ° ° °
Gm2(4)> Gm1(3)*Kmp ° ° ° °
Gm2(4)*Kmp >= Gm1(3)> Gm2(4) ° ° ° ° °
Gm1(3)> Gm2(4)*Kmp ° ° ° °

[Ipu BbIGOpe peakuuu “Her Tecta”, TectupoBanue HC He ocymiecTBisieTcs, 1 COOTBETCTBEHHO
nanHast HC He Bo3HHUKaeT.

3.5 Oprassl yrpaBjieHus, MHIUKAIMKA 1 KOMMYTAI[MHA BBIYUCIATENCH (CM. IPUIIOKEHHE A).

Busyanuzanus uHbopManuu OCYIIECTBISETCS Ha JIBYXCTPOYHOM, LIECTHAALIATUCHUMBOJIBHOM
XKW Ha nepenueii manenu npudopa. Tam jxe pacookKeHbl MecTh KHOMOK (cM. 11.6.5), npeaHazHaueH-
HbIE JUIsI Pa0OTHI C MEHIO pUOopa. IHAMKATOPOM HAIWYMS TUTAHUS CIY)KUT CBETOIMO/]T, HAXOAALIHIACS
101 IPO3PAayvHO KPBIIIKOH KOpILyca cieBa OT nHAuKaTopa. KHonka ||HACTPOI\/JIKA|| v Buiika XP4 (st
YCTAaHOBKH JKAMIICPOB) PACIIOJIOKECHBI HA ThUIbHOW CTOPOHE OJIOKA BBIYUCIIUTENS M CITYXKAT JJIs BXOJa
B PEXKUM HACTPOMKA, TIOBEPKA u KAJIUBPOBKA (cm 11.3.6). s noaxmrovyenus k ITK, mo-
JIeMy Pa3IMYHBIX YCTPOUCTB XpaHEHUS U epeHOoca JaHHBIX UM UH(MOPMAIIMOHHOW CETH CIIy»KaT pa3b-
eMbl HHTep(]EnCcoB.

Hns nopkmrouenus k [P, 1T, [T/, a Takke BXOJHBIX U BBIXOJIHBIX CUTHAJIOB BEIYMCIIUTENS CITy-
KaT KJIEMMHbBIE KOJIOJIKH, YCTAaHOBJIEHHBIE B OJI0Ke KOMMYyTaluu. J{Js MOJKIIOUEHHs] BHEIIHETO MUTa-
HUS IPELyCMOTPEHBI OTAENIbHbIE KIIEMMBI.

3.6 Pexxumbl pabOThI BEIYUCIUTEIIS.
Boruncnutenu mMoryt paboTaTh B OJHOM U3 CIEAYIOIINX PEKUMOB!
PABOTA — OcHOBHOI1 pe>xuM pabOTBHI.
e Bpryncnurens OCyIIECTBISIET U3MEPEHUE, PACUET U HAKOIUIEHUE APXUBHBIX JTAHHBIX.
e Jy1st mpoCMOTpa JOCTYIIHBI BCE TAHHBIE.
e Jy1st U3MEHEHHUs TOCTYIIHBI [TapaMeTPBl, HE BIUAIOIINE HA METPOJIOTHYECKUE XAPAKTEPUCTHKHU.
ITOBEPKA — PexxuM nipeiHa3HaueH JUisi IOBEPKU Beuuciutens. [lepexon B JaHHBIN pEXXUM OCY-
mectrisiercs u3 pexxuma PABOTA ycranoBkoii mxammnepa Ha @1 u 12 Bunku XP4, pacnionokeHHOH o/
KOJITIAYKOM M 3aIMIIECHHON OT HECAHKIIMOHUPOBAHHOT'O TOCTYIA TIIOMOO# moBeputes (cM. [Ipuorxke-
Hue A).
e [lpu BxoJz€e B 3TOT peXUM MOKA3aHUS CYETYUKOB TEIJIOBOW IHEPIHH, MACChl U 00beMa OOHYIISA-
IOTCS1, U HAKOIJICHUE JAHHBIX HAYMHAETCS C HYJEBBIX 3HaueHH. COpOC CUETUYMKOB TAKXKE IIPOUCXO-
JUT MPY HAKATUU KHOTIKU HACTPOMKA .
e Brlyncnurelns OCyIIECTBIET U3MEPEHUE U PACUeT TEKYILMUX [1apaMeTPOB.
e HaxkormieHue apXUBHBIX JaHHBIX HE OCYILECTBIISAETCS.
e OTKIIOYAIOTCS peakuuu Ha moporosbie kKaHaubHbie HC (cM. Tabmuiy 3.5).
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e OrTkirO4aeTcs TECTUPOBAHUE JIMHUM KaHAJIOB pacxo/a.
e [lpu BbIXOJE U3 peKUMa BOCCTAHABIMBAIOTCS TOKa3aHUSI BCEX CUETUMKOB, 3a/I1aHHbIE TUIIbI peak-
1uii Ha moporoBbie kaHanbHble HC u TecTupoBanue (eciiu ObUIO 331aHO0) JIMHHUI KaHAJIOB PAcX0/a.
Brixon u3 pexxuma IIOBEPKA ocymecTisiercs ynaneHuem mxammepa ¢ i1 u ;2 Buiku XP4.
HACTPOMKA - PexuM mnpejHa3HAUEH IS BBOJAA HACTPOCUHBIX MApaMETPOB (CM. TaGIMIIBI
6.1....6.3). [Tepexox B pexum ocymectpisiercs u3 pesxkuma PABOTA kpaTKOBpeMEHHBIM Ha)KaTHEM Ha
kuonky | HACTPOUKA|. B 060ux ciydasx pexuM aKTUBU3HpPyeTCs Ha 5 MuH. J[j1s TOro 9ro6sl mpuoop
IIPOI0JIKAl HAXOIUTHCS B JAHHOM PEKUME, ONEPALUIO NEpexoa He00X0IMMO NOBTOPUTD.
e BplunciauTenh OCYIIECTBISET U3MEPEHNE, PaCUeT U HAKOIUIEHUE apXUBHBIX JaHHBIX.
e Jlns mpocMoTpa IOCTYIIHBI BCE IAHHBIE.
e Jlns n3MeHeHHs! TOCTYIHBI BCe TapaMeTphl Yepe3 MeHI0 pudopa U uHTepdeiic 3a UCKIIIOYECHUEM
KaJMOPOBOYHBIX.
Beixon u3 pexnma HACTPOMKA npoucxoauT aBTOMAaTHYECKH 110 HCTedeHuH 5 mMunyT. IIpu
BBIXOJIE U3 peXHUMa COXPAHAIOTCS IapaMeTpbl, U3MEHEHHBIE B IIPOLIECCE HACTPOUKH.
KAJIMBPOBKA - Pexxum npeHazHadyeH AJ1s HACTPOWKH U KaIMOpoBKU Beruucautens. [lepexon
B JIaHHBIN pexxuM ocyecTisercs u3 pexuma PABOTA ycranoskoii mxammnepa Ha 13 U 4 Buiiku XP4,
3aIUIICHHON MII0MOOM MOBEPUTENS OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.
BbruucnuTens ocymecTBiIseT U3MEpEHUE KaTuOpyeMbIX apaMeTPOB;
BbruncnuTens ocyniecTBIsIET U3MEPEHHE, PACUET U HAKOIUIEHUE apXUBHBIX JaHHbIX.
JUist ©3MEHEHUs! IOCTYIHbI BCE TapaMeTphl, B TOM YHUCIIE U KaTMOPOBOYHBIE;
JIOCTYIIHBI CEpBUCHBIE U TECTOBBIE PEKHUMbI paOOTHI BHIYUCIUTEIS
Brixon u3 pexxuma KAJIMBPOBKA Brinonnsercs ynaineHuem mxammepa ¢ -3 u :4 Bunku XP3.
[Ipu BbIXOJIE U3 peKUMA COXPAHSAIOTCS MapaMeTphl, U3MEHEHHBIE B IIpoliecce KaTuOPOBKH.
KoHTposb yacToThl KBap1I€BOI0 pe30HaTOpa MpeJHA3HAUEH Il OIPEIEIICHNS OTPEIIHOCTU U3Me-
PEHMII CyTOYHOIO BpEMEHHOT'O NHTEPBAJIa PU IPOBEACHUU ITOBEPKH. BKiItoueHne pexxuma BbIBOJA Ya-
ctoThl KBapuesoro reueparopa (RTC 32 xI'u) na Beixoq FOUT ocymectrisercs B pexume KAJINB-
POBKA ¢ nomoursto nporpammsel “TBK Konduryparop”. Beixon u3 pexuma IpoUCXOJUT IIPU CHATHU
okaMiiepa ¢ BUiIkd XP4 wiy 1o UCTEYEHUH S MUHYT

3.7 Cur”aibl BBIYHCIUTES.

BHyTpeHHUE CUTHAIIBI MOTYT CITY)KUTh UCTOYHUKAMHU JIJIS CIICTYIOIINX JICHCTBU:
e VYCTaHOBKA COCTOSIHUS Ha TUCKPETHOM BBIXOJIE
e OtnpaBka SMS coobiieHus
e [logkmroyeHne K HHTEPHETY
e Opranuszanus coObITHS
B BbluncnuTene MOKeT ObITh HACTPOEHO M0 16 BHYTpeHHUX CUrHanoB. CUTHANBI BBIYUCISIFOTCS H
OOHOBJISIFOTCS KaX/IbIe 6 CEKyH/I. Y CTaHOBJICHHBIC (DjIard CUTHAJIOB JIOCTYITHBI B TEKYIITUX ITapamMeT-
pax. B 3aBuCHMOCTH OT HOMepa, CUTHAIl MOKET OBITh CIEAYIOIIETO THIIA:

Ta6numa 3.7 THumel curHamos
Curnan 1...8 Curnan 9...C Curnan D...G

Macka Macka, Cpasnenue 1 Macka, Cpasnenue 2, Taiimep

Tun curnana Macka. B xauecTBe napamMeTpoB MOryT ObITh BIOpanbl HC ninu ¢ary BEIYUCIUTENS.
Takxe He06X0AMMO BbIOpaTh YCIIOBUE BOSHUKHOBEHHS CUTHAja U OMTOBYIO MacKy CUTHAJIA.

Ta6nuna 3.8 Ycnosue curnana Macka

Ycnosue Bo3HHKHOBEHHUE cHrHaIa
OTKIII0YEHO Curnan He oOpabatbIBaeTcst
YcraHoBineH a0001 B napametpe ycranosieH xotst 0b1 oauH ¢uiar (HC), ycTaHOBICHHBIH B MacKe
YcraHOBIIEHBI BCe B mapametpe ycranosnensl Bee ¢uaru (HC), yctaHOBICHHBIE B MacKe
OtcytcTByeT 100601 B mapametpe He ycranosieH xots 0b1 oquH diar (HC), ycTaHOBIICHHBIH B Macke
OTCYTCTBYIOT BCE B napamerpe ycranoinensl Bce ¢uark (HC), ycraHoBIeHHbBIE B Macke
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Tabnuua 3.9 [NapameTpsr curnana Macka

[Tapametp IIpumeuanue
Arnmnapataeie HC, ®naru pexxumoB Cuctemnsie guarn 1 HC
Kanansusie HCL... Kanansasie HC6 HC B BeIOpanHOM KaHaie
HC TC1, HC TC2 HC cucremsbl TemIocHA0XKEeHU
Kanansusie HC TC1, Kanansasie HC TC2 HC B xananax, 3agerictsoBanubix B TC1 mim TC2

Tun curnana Cpasnenue 1, Cpasnenue 2. B xauecTBe napaMeTpoB MOTYT ObITh BHIOPaHBI TEKYIIHE
napameTpbl BerauciuTess (He cuetdunku). B kauecTBe KO PUIIMEHTOB 3a1at0TCs JTF00bIC HEOOXOIMMBbIC
qHcIa.

Tabmuna 3.10 Ycnosue curnana Cpagnenue

Tun curnana YcnoBue Bo3HUKHOBEHME CUTHAIA
C 1 OTKJII0YEHO Curnai He 06pabaTsIBaeTCs
CPZ§E:EEZ 2 111>K1 [Napamerp Gonpure koadpuumenta K1
P 111<K1 IMapamerp 6ombire koadpuimenta K1
M1>K1(K2) IMapameTtp Gonbmie koaddunuenta K1 korga He yCTaHOBIICH U OONbIIE KOIPPHIIH-

enta K2 xorga yctaHOBJICH

M1<K1(K2) [Mapametp menpme kodagduurenta K1 koraa He YCTaHOBIIEH M MEHbIIE KOAPHH-
muenTa K2 xoryia yctaHOBJICH

CpasHenue 2 T11>K1&&IT11<K?2 | Mapametp B 30He 3HaueHui 3agaBaemoit koadpurmenramu K1...K2 (K2>K1)

IT1<K1|[IT1>K2 | INapamerp BHe 30HBI 3HaYeHHI 3anaBaeMoit kooddummentamu K1...K2 (K2>K1)

T11*K1>I12+K2 | BbinosHeHo ycaoBUE MPU CPABHEHUH 2-X MMAPaMETPOB ¢ KOPPHUIIMECHTAMHU.

[T11/T12-1|>K1 OTHolLIIeHUE TapaMeTPOB BHE 30HBI JIOIyCKa 3aaaBaeMoii ko3 dunnenrom K1

[TT1/T12-1|<K1 OrTHoleHUe TapaMeTPOB B 30HE JOIycKa 3agaBaeMoil ko dunuentom K1

Tun curnana Taiimep. BeiOupaetcs pexuM TaiiMepa, a TakKe BpeMs BKIIOUEHUS U OTKIIOYCHUS
Taiimepa. B 3aBUCHMOCTH OT peskrMa HEOOXOMMO YCTAaHOBUTH BRIOPAHHBIC JIHA HEACITH WM MECSIIa.
Tabnuma 3.11 Pexxum curnana Taiimep

Pexxnm Bo3nnkHoBeHne curHana
Exxennesno CurHan TaiiMmepa BOSHHKAET €KETHEBHO
JlHu Henenu Curnain TaiiMepa BO3HHKAET TOJIbKO B BRIOpAHHBIE JIHU HEJIEIH
JlHu mecsina Curnai TaiiMepa BO3HHKAET TOJHKO B BHIOpAHHBIC JTHA MecsIa

Ecnu BpeMs OTKIIIOUEHHS 337]aHO M03KE BPEMEHH BKIIIOYESHHSI, TO CUTHAJI BOSHUKAET B UHTEpBaJe
3THX 2-X BpeMeH. Bpemsi BKITFOUEHUsT MOXKET OBITh 3a/IaHO [T03KE BpEMEHHU OTKITFOUCHHUS. B 3TOM citydae
curnan BozHukaet ¢ 00:00 nmo Bpemenu otkimtoueHus U co BpemeHu BkimtoueHus g0 00:00 ciaemyromux
CYTOK.

3.8 CoObBITHS BEIYHCIUTENS.

CoOpITHE TIpEACTABISET COOOM COBOKYIMHOCTH OJHOTO HWJIM HECKOJIBKMX CHUTHAIOB. COOBITHSA HE
BIUSICT HA U3MEPEHUE U yYET OCHOBHBIX MAPaMETPOB U CIYXKAT JAJIsl OTCIC)KUBAHMSI, TUATHOCTUKYU aHa-
JU3a U3MEPSAEMBIX U BBIYUCIAEMBIX TapaMeTpoB 1 HC. Bo3HHKHOBEHHE COOBITHE 0TOOpakaeTcst COOT-
BETCTBYIOIIMM (iaroM Bo ¢urarax coobTuid. Takxke y kaxaoro coobitus ectb Bpems Tco6l...Tco68.
®aru v BpeMeHa COOBITHH 3aITUCBIBAIOTCS B APXHUBBI M MOTYT OBITh UCTIOJIB30BAHBI JIsI aHAJTN3A.

Kaxxnoe coObITHE HacTpanBaeTcs CBOSH MacKOW CUTHANIOB, a TAK)KE YCIIOBUEM BOSHHUKHOBEHHUS CO-
OBLITHSL.

Ta6nuua 3.12 YcinoBue coObITHS

Ycnosue BosaukHOBEHNE COOBITHS
OTKII09EHO CoObiTue He 00padaThIBaeTCs
YcraHoBineH I0001 YcTaHoBIeH X0T OBl OJJUH CUTHAJI, YCTAHOBJICHHBI B Macke
Y cTaHOBJIEHBI BCE Y cTaHOBJIEHBI BCE CUTHAJIBI, YCTAHOBJICHHBIEC B MACKE
OTcyTCTBYET 000 OTCYTCTBYET XOTs Obl OJIMH CUTHAJ, YCTAHOBJICHHBIN B MacKe
OTCYTCTBYIOT BCE OTCYTCTBYIOT BCE CUTHAJIBI, YyCTAHOBJIICHHBIE B MACKE

14



AKM.408843.001 PO

4 MAPKHUPOBKA U IIVIOMBUPOBAHHUE

4.1 Ha kopimyce BRIYUCIUTENS HAHECEHBI CIEAYIONUE MAPKHUPOBOUHBIE 0003HAYCHHUS:
® HAaWMEHOBAaHHE MCIIOJHEHUS MPUOOPa,;
® 3aBOJICKOU HOMED;
® 3HAK YIBEPXKIECHUA THUIIA;
® TOBApHbBIN 3HAK MPEANPUATUSI-U3TOTOBUTEIIS.

4.2 Bpluucnutens mioMOupyercs 2 KieiiMamuy,
e xieiimoM OTK mpu BbllTycke U3 MPOU3BOACTBA U MOCIIE PEMOHTA;
® KJICHMOM TIOBEPHUTEJISI IIPH €r0 TOBEPKE.
OTTHCKHU KJIEHM HaHOCSTCS Ha TUIOMOMPOBOYHYIO MacTy. PacmonoxkeHnne gamex st ioMOupo-
BaHUs npuseneHo B [Ipunoxenun A.
[Tpu moBepke, Mpu MPU3HAHUY H3ETHS TOJHBIM K IPIMEHEHHIO, BRIYUCIIUTENb TUIOMOUPYIOT OT-
TUCKOM KJIeiiMa OBEPUTEIS U JeNal0T OTMETKY B IacHOpTe.

4.3 C menbio 3alIUThl OT HECAHKIITMOHUPOBAHHOTO BMEIIATEILCTBA B PAOOTY BBIYHUCIUTENS TPHOOP
MOJJICXKUT TUIOMOMPOBAHUIO TEIUIOCHAOXKAIOIE opraHu3anuei.

[1noMOupoBaHue OCYIIECTBIIIETCS TYTEM MPOIYCKAHUS IIPOBOJIOKU B OTBEPCTHSI YIIEK U YCTaHOB-
KOIl HaBecHOM TIIOMOBI B cooTBeTCTBUM ¢ [Ipunoxenuem A.

YACTbD |1 UCITIOJIb30BAHHUE 110 HABHAYEHUIO
5 JDKCIINIYATAIHUOHHBIE OI'PAHUYEHUSA

5.1 BHHUMAHMUE! Henw3sa pacnonarath BBIYUCIUTEIb BOJIM3M MOILHBIX MCTOUYHUKOB 3JIEKTpOMAr-
HHUTHBIX T0JICH (CHIIOBBIE TpaHC(OPMATOPBI, HIIEKTPOBUIaTEIN, HEIKPAHUPOBAHHBIE CHIIOBBIE KaOenn
U T.IL.).

52 B NMOMCIHICHUH, I'/IC SKCILTYATUPYCTCA BbIYUCIIUTECIIb, HE TOJIKHO OBITh CpCabl, BBI3BIBAIOIICH KOp-
PO3UI0 MAaTCPHUAJIIOB, U3 KOTOPLIX OH M3IOTOBJICH, 4 TAKIKC KOHACHCALIUN BJIArOCOACPIKAHUSA OKPYIKAKO-

IIETO BO3AyXa.
6 MOATI'OTOBKA K OKCINVIYATAIIUU

6.1 Mepsl OezomacHoCcTH

K pabote ¢ BeIUMCINUTENSIMH JOIYCKAIOTCS JIMLIA, MPOLIEANINE HHCTPYKTaX Ha pabouyeM MecTe U
UMEIOIIKE TPYIITY IO 3JIEKTPOOE30MaCHOCTH HE HUXKE BTOPO.

[Ipu nuTaHUK BBIYUCIUTENEH OT BCTPOCHHOM OaTapeu onacHblii GakTop o 3JIeKTpoOe30acHOCTH
OTCYTCTBYET, T.K. HCIIOJIb3YETCSl IOHM)KEHHOE HanpspKeHue 0e30macHoe JUisl )KU3HU NIepCcoHaa.

HpI/I MUTAaHWUN BBEIYHCIIHUTENIEH OT BHEITHETO CETEBOT0 MCTOUYHMKA HAIPsPKCHUS, IIPU BBINIOJIHCHUHA
BCEX BUJIOB paldOT ¢ BBIYUCIUTEIIMH JIOJDKHBI cOOM0AaThes aAeicTBytone «lIpaBuia TexHuku 6e3-
OINIACHOCTH ITPH IKCIUTyaTalUK IEKTPOYCTaHOBOK NoTpeduTeneii» u «IIpaBuiia TeEXHUUECKON IKCILTya-
TaIMM AIEKTPOYCTAaHOBOK OTPEOUTEICH».

ITo CHOCO6y 3aIIWUTEI OT IMOPAKCHHUA SJICKTPUUCCKUM TOKOM BBIYHCIHUTCIIb OTHOCHUTHCA K KIIACCY
11 mo 'OCT 12.2.007.0-75

OTCOGI{I/IHGHI/IG 1 MPUCOCAUHCHUC 0J10Ka BBEIYHCIIUTEIS JOJDKHO OCYHICCTBJIIATHCA TOJIBKO IIPU OT-
KJIFOYEHHOM BHEIIIHEM ITUTAHUH.

IIpumeuanue - 86Uy omcymcmeus 6b16pOca 8 OKPYHCAIOWYI0 cpedy 8PEOHbIX GeUjeCms, GblUUCTU-
méeJlb AGAENCA IKOJI02UYECKU YUCMbIM npu6op0M.

6.2 OO6mme TpeOoBaHUS
[epen HavaaoM MOHTa)Ka HEOOXOAMMO MTPOBECTH BHEITHUI OCMOTP M3JICIHs, IIPU STOM IPOBEPSI-
ercs:
® OTCYTCTBHE BUJMMBIX MEXaHHUECKUX TTOBPEIKICHUN;
® COCTOSTHHE COCTMHHUTEIIBHBIX Pa3beMOB U KJIEMM;
e Hajguuue oTTHCKOB KieiiM OTK npeanpusTus-u3roToBUTENS U MIOBEPUTEIIS HA IIOMOAX.
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Ipumeuanue - [ocne npebvisanus bluUCIUMENS NPU OMPUYAMENbHBIX MEMNEePamypax, coomeem-
CMBYIOWUX Y COBUSM MPAHCHOPMUPOBAHUSL, €20 HEOOXOOUMO 8bI0EPIHCAMb 8 OMANIUBACMOM NOMEUCHUU
He menee 24 yacos.

6.3 MoHTaX BEIYUCIUTENS
MOoOHTa)X BBIYUCITATES POU3BOINUTE B YIOOHOM ISl CHATHS MTOKA3aHUH MECTE U PEKOMEHTyeTCs
BBINOJIHUTH B 3aIUTHOM HIKady (KoKyxe), 00ecIeuynBaroieM HeOOXOJUMYIO CTCTICHb 3allUThI.
BreraucnuTenns nMeeT BEpTUKAIIbHOE UCITOJIHEHUE. PekoMeH Tyemast BeicoTa ycTaHoBKH 1,4...1,6 M
OT I10JIA.

6.4 TloaxiroueHne U3MEPUTENFHBIX MPEOOpazoBaTeNeH, JMCKPETHBIX BXOAOB U BBIXO/IA.

[TonkaroueHue K BBIYMCIUTEII0 M3MEPUTEIbHBIX MpeoOpa3oBaTesieil BBINOIHSAETCS B COOTBET-
ctBuu ¢ [Ipunoxennem B.

[TonkaroueHue K BBIYMCIMTENIO MpeoOpa3zoBaTesieil pacxoa U AaBICHUS PEKOMEHAYeTCs BECTH
IBYXKHIBHBIM KabeneM ceuenneM He MeHee 0,2 MM, JIIMHA TMHKUE CBA3M MEXKITy HPeoOpa3oBaTeIIMu
U BBIYHMCIUTEIEM He J1oJbkHa npeBbimaTh 300 M, mpu conpoTuBiaeHun xuibl He 6osee 30 Om.

B 3aBucumoctu ot tuna 1P Heo6x011Mo npaBUIbHO BEIOPATh PEKUM BXOJA.

PexxuMm Bxoma Pexum 1 Pexum 2
Tumner TTIP o AstonoMmusle ITP ¢ repKOHOBBIM BBIXOZOM M CHTHa- | BHXpEBBIE U DJIEKTPOMArHUTHBIE
aoM Tuna “Meanap” (Kpbuibuarbie, TypOMHHBIE, cTpyii- | IIP ¢ 4acTOTHBIM WM UMITYJIbC-
HbBIC CUCTYUKH TOPSAYCH U XOT0THON BOJIBI). HBIM BBIXOJIOM (ONTPOH HIJIA OT-

o [Ipubopsl nMeroNINEe AKTUBHBIN UMITYITECHBIA BBIXOJ] KPBITBIH KOILIEKTOP).

[TonxiroueHue K BBIYMCIUTEIO TEPMOIPEOOpa3oBaTeeii CeIyeT BECTH 0 YSThIPEXIIPOBOIHOM
cxeMe,4-X KUIbHBIM KabeneM cedenneM He Meree 0,2 Mv2. JIIMHA JTHHUH CBA3M MEXITy TEPMOIPE0d-
pa3oBareiieM U BBIUUCIUTENIEM He T0JKHA rpeBbiiath 300 M, TP COMPOTUBIICHUU KaXIOH JKUJIbI Ka-
Oema He 6oitee 30 Om. Kaxmas sxria ka0enst JoJpKHa OBITh HEN0H YacThIo, T.€. He JOJDKHA UMETh HUKA-
KHX MPOMEXYTOYHBIX coefuHenuii. [Ipu paccrossHuu 10 TepMmornpeodpasoBareneii 6oiee 10 M wm npu
HAJIMYMH TPOMBIILICHHBIX PaIHOIIOMEX COCIUHUTEIbHBIC IMHUHA PEKOMEHIYETCS IPOKIIaIbIBATh B ME-
TaJIOPYKaBe, IPU 3TOM 3a3eMJICHHE METAJUIOPYKaBa JIOIMYCKASTCSI BBITIOJIHSATh TOJIBKO CO CTOPOHBI BbI-
YUCIIUTEIIS.

Ipumeuanue - Jlunuu cs3u ykazauHvle gvluie, HeOOXOOUMO PACNONA2AMb OMOEIbHO OM CUNOBBIX
anexmpuueckux yenetl ¢ nanpsicenuem 2201380 B, uvacmomoiu 50 I'y.

[TonxroueHue yCTpOHUCTB K JUCKPETHBIM BXOAY U BBIXOJY BBIUMCIIUTEIISI PEKOMEHYETCS BECTH
JIBYXKHIIBHBIM KaOesieM cedenrueM He menee 0,2 MM? IIpH JUTHHE JTUHAA cBsi3u He 6oiee 300 m.

Opraau3anus IUCKPETHBIX BXOJOB M IMCKPETHOTO BBIXO/IA MIPHBEJIeHA HA pucyHKe 6.1.

Opranu3zanust BX0J10B 17151 KOHTpoJist nutanus [1P Opranmzanus auckpetnoro Beixoga OUT
UV1... UV6
lem | @ j%
UVL..6[ + x GZI
UV1..6| -
@ Ilemnb
Opranuzanus auckperHoro sxozaa IN \_
Lem | @ - | OUT-
1xkOm
IN+ | + CPU
—1

Pucynox 6.1
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HpI/I NOAKIIOYCHHUHU BBIYHCIIUTCIIA H€O6XO)II/IMO IMpOCICOANUTL 3a TCM, YTOOBI KOHIBI ITPOBOAOB
OBUIH IIOTHO 3a)KaThl BUHTAMH KJIIEMMHOM KOJIOZKH U HC KaCaJIUCh ApYT Apyra.

B 3aBucuMocCTH OT THIA MOAKIIOYAEMOT0 Mpeodpa3oBaress pacxoaa BO3MOXKHO OPraHHU30BaTh
KOHTPOJIb MUTaHus 11 Kaxaoro [1P.

KonTtpons [TP

Omnucanue

TTonkmroueHue

Her Tecta

KonTpons He ocymiecTBisieTcs. BapuanT a1t aBTOHOMHBIX Ta-
XOMETPHUYECKUX PACXOTOMEPOB.

TecT nuuun

IIpu oTCyTCTBHUM pacxola BEIYUCIUTENb TECTUPYET PA3PHIB A1-
o712 Ha uMIyJIbcHOM Bbixoze 1P, nens koToporo mpu oTcyT-
CTBUH MTUTaHMS pa3MbikaeTcsi. Bapuant s [TP Macrtepduoy.

JIOTIOTHUTEIBFHOTO MOAKITIOUCHUS
KpOMe JIMHUH UMITYJIbCHOTO BBIXO]1a
ITP He TpeOyercs

TecT ypoBH:A

IIpu oTCyTCTBHUM pacxo[a BEIYUCIUTENIb TECTUPYET BXOJ Ha HY-
JeBoil noreHuuai. Ilpu orcyrcreun nuranus I1P nomxkeH Beina-
BaTh aKTUBHBIN 0 HJIM 3aMBIKaTh BXO/I.

Bo3moxkHO moakIrouuTh 110001 T1P,
MOJIKJIFOUMB TapauIebHO TUHUU

HOpMaJIbHO 3aMKHYTO€ peJie U 3aIlu-
TaTh peJie OT MUTAHMSI pacxoioMepa

Brruncnurens TECTUPYET CUTHAJI HA COOTBETCTBYIOLEM BXOJE.
[Ipu oTCYyTCTBUM HaNPSKECHUSA HAa HEM TeHEPHPYETCs OMuoKa

[TuTarue oT pacxogoMepa 3aBOAUTCS
Ha cOOTBeTCTBYIONUH BXoa UV.

Curnan UV o
Omkas3 ITP. I1pu 3TOM BCe HMITYITBCHI IIPH OMIUOKE HTHOPHPY- Y CTaHOBUTH HHBEPCHUIO B HACTPOIA-
FOTCSI CUMTASICH IIOMEXOM. Kax Bxonos UV
Ipu OTCYyTCTBHM pacxo/ia BBIYUCIUTEIb U OTCYTCTBUH CBOETO Ha Brruucaurens 00a3aTeNnbHO
Muramue TB | [HTaHHA TeHepHpyeTcs omuOka Omka3 I1IP. BapuanTt MOxeT JIOJDKHO OBITH ITIOJAHO BHEIIHEE ITH-

OBITH HCIIOJIB30BaH, KOraa pacxoaoMEpbl U BbIMUCINUTECIIb 3aI1n- TaHUA

TaHbl OT OJHOT'O KICTOYHHKA.

6.5 Pabota c MEHIO BEIYMCIUTENS, IPOCMOTP U PEJAKTHPOBAHUE TTAPAMETPOB

MeH10 npeHa3HavYeHo Ul IPOCMOTPA TEKYIIMX U APXUBHBIX [1ApaMETPOB, a TAKXKE JUI PEJaKTH-
pOBaHUs HACTPOECUHBIX IAPAMETPOB HEMOCPEACTBEHHO C MOMOLIbI0 KinaBuaTypsl ¥ JKKI. Menro nipen-
CTaBIsieT cOOOM MEpapXUUECKYIO JIPEBOBUAHYIO CTPYKTYpy. Bce pparmMeHTsl MeHIO, B OCHOBHOM, CO-
CTOSIT U3 THUIIOBBIX 3JeMEHTOB. HaBuranus u perakTupoBaHUE OCYIIECTBIISIETCS MPU MOMOLIY KHOIIOK
CO CJIEAYIOIIEH MHEMOHUKOM:

& - Breso = - Bripaso 1 - Beepx 4 - Buus R - Beixog & -Bsox
Crpykrypa mento TBK npusenena B [Ipunoxenuu I
Haxatue Ha KHOIIKY MOXET OBbITh:
e KkpaTkoBpeMeHHbIM (MeHee 1 ¢)
e ummTeNbHBIM (Ooiee 1 ¢)
e C ynepxuBanueM (Oosee 1 ¢ U ynepKUBaHUEM HAXKaTOM)

KoHeuHBIM 37IEMEHTOM KaKJI0M BETBH J€PEBA MEHIO BCET/A SIBISAETCS IEMEHT, CIYKAIUNA JUIsS
IIPOCMOTpa WM pelaKkTUpOBaHUs Mapamerpa. s mepexoaa Kk TpeOyeMOoMy 3J1€MEHTY HEOOXOIUMO
IIPOMTH MO OIpEIEICHHON BETKe Ha TpeOyeMblil ypoBEHb MEHIO. MEHIO pa3HbIX YPOBHEN MOXKET ObITh
CJIIEYIOLIUX BUJOB!

e HymMepoBaHHBIH CIIHCOK
e [ukianyeckuii CNUCOK

HymepoBaHHBIN CIIUCOK — IPEIHA3HAYEH [T [IEPEX0/IA K DJIEMEHTY I MEHIO HHUKECTOSILETO
ypOBHS (ajiee Mo TEKCTy — «IOIMEHI0»). Ero 0COOCHHOCTBIO SBIISICTCS TO, YTO BCE JJIEMEHTHI WM
Ha3BaHUs [TOJAMEHIO IPOHYMEPOBAHBI, YTO IO3BOJISIET OPUEHTUPOBATHLCS 110 HOMEPY AIeMeHTa. B neBoi
yactu JKKU kypcop P> ykasbIBaeT, Ha KaKoi 3JIEMEHT WM [TOJIMEHIO Oy/eT BBIIOJIHEH nepexoa. B mpa-

Boi yacTtu JKKU mon3yHok oToOpakaet o01iee mojoKeHne Kypcopa B CIIHCKe

1. Texymme
2 . ADXUBEL

—_—l
_r

2 .TlapamMe Tpe! TC"
»3 . Peaxkumm aF
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[MTpu wHaxaruu kaonok & kypcop nepenBuraetcs BBEpX WM BHU3, a IPU HAKATUU KHOIOK =
KYpPCOp IEPEXOIUT K IEPBOMY HIIM TIOCIIEHEMY DIIEMEHTY CIUCKA. [Ipy HaXKaTHH KHOIIKU <P OCYIECTB-
JSIETCSI IEPEX0/1 K BRIOpaHHOMY 3JIEMEHTY WM oaMeHto. [Ipu mutenbHoM HaxkaTun KHotok {4 BbI-
TIOJTHSICTCS TOBTOPHOE JICWCTBHE ATUX KHOIOK. /17151 BO3BpaTa Ha BEpPXHUI YpOBEHb MEHIO HEOOXOIUMO
HaKaTh KHOIKY M.

Tpumeuanue - [Ipu onumenvHom HaXHCamMuu Ha KHONKY N evruuciumens nepexooum 6 2nagnoe (kop-
Hegoe) MeHI0 U3 1100020 NOOMEHIO U PerCUMA.

Hukanyecknii ciMcoK— MpeHa3HayeH A 6osee y100HOro 00xo/1a rpymnsl 3J1€MEHTOB.

Kaunan V2 <:> Kauan V3
<::> || 0.001 w~m3/uMmn || || 0.001 wm3/umMmn || <:>

[Ipu HakaTHK KHOMOK <= OCYIIECTBIISIETCA MEPEXO K MPEABIIYIIEMY HIIH MOCIEIYIOIEMY 3Je-
MeHTy. Tak Kak CHHCOK IUKIMYECKUH, TO IPHU ero o0Xoje, mepexol OT MOCIEAHEro dEeMEHTa OCy-
IIECTBIAETCA K MEPBOMY M Ha000poT. IIpM HaXKaTuW KHONKH < OCYIIECTBISAETCS MEPEXO B PEKHUM
pelakTUpOBaHMsI TEKYIIEero 3aeMenTa (cM. Hike). [ Bo3BpaTa Ha BEPXHHUI YPOBEHb MEHIO HEO00XO-
JIMMO HaKaTh KHOIKY ™.

DIEeMEHTHI MEHIO CITyKalllie JIJIsl IPOCMOTPA WIH PEAAKTHPOBAHUS MapaMETPOB MOTYT OBITh ClIe-
TYIOIINX BUOB!

DJIeMEeHT C YMCJIOBBIM 3HAYECHHEM,

DJIeMEHT ¢ aToli/BpeMeHeM;

DJIeMEeHT C Mmepe4ync/isieMbIM 3HAYEHHEM,

DJIeMeHT ¢ OUTOBBIM 3HAYEHHUEM.
[Ipu nepexope K 3JIEMEHTY IPOCMOTpa U PelaKTUPOBAaHUSI TapaMeTpa, B BEpXHEW CTpoke oToOpa-
KaeTcsl Ha3BaHHeE MapaMeTpa, a B HIDKHEH ero 3HaueHue. 3HaueHHe mapaMeTpa mpu mpocMoTpe 0OHOB-
aseTcs Kaxaple 2 ceKyH bl [Ipy Ha)KaTHH KHOIKU ¢ OCYINECTBISETCS IEPEXO/ B PEKUM PETAKTHPO-
BaHUs TeKyIIero 3nemeHTa. [lepexos Oyaer oCyIecTBICH, eCiH SJEMEHT MpeAHa3HAUYCH ISl peaKTHU-
POBaHUA U PEKUM pabOTHl 00ECTICUNBAET YPOBEHD OCTYIA, HEOOXOIUMBIN ISl Pa3peIICHHs PeIaKTH-
pOBaHMs, B IPOTUBHOM CIIy4ae IEPEX0/ B YKA3aHHBIM PEKUM HE IMPOU30UJIET.

DJIeMEHT ¢ YMCJOBbIM 3HAYEHHEM — MPETHA3HAUCH JJIs1 POCMOTPA MW PEAAKTUPOBAHUS YHC-
JIOBOTO MapaMeTpa. 3HaueHue mapaMeTpa MOKET ObITh C Pa3MEPHOCTHIO, KOTOPasi BCETAa PacloIoKeHa
B KOHILIE CTpoKkU. Pa3znenenue nenoi u ApoOHOM 4acTW YMCIEHHOTO 3HAUY€HUs OTOOpa)kaeMoro rnapa-
METPa OCYLIECTBIISIETCS CUMBOJIOM TOYKA.

G_nmorl Pacxonm Gml
30.000 m3/u 18.232 1/u

WNupukanuen nepexona B peKUM peIakTUPOBAHUS CIIY)KUT KypcOp B BUJE NTOAYEPKUBAHUS, KOTO-
Pl MOsBIIsIETCS MO TepBOi 1M (PO 3HAUEeHUS.

G_rmorl
30.000 v/ u

KHonkamu <= Kypcop nepeaBuraeTcs BI€BO WIH BIIPaBO MO BCEH HMXKHEH CTPOKE 3a UCKIIIoYe-
HHEM 3HAaKOMECT C pa3MepHOCThI0 3HaueHus. Knonkamu {F & ocyiiecTBiusieTcss HUKINYECKHiA epedop
udp u 3HakoB. [Ipu mmTensHOM HaxkaThu KHOMOK {I ¥ <= BEHINOTHSIETCS MOBTOPHOE ACHCTBHE 3TUX
KHOTIOK. J[JIs [IeIOUMCIIEHHBIX MapaMeTpoB nocTymHbl mudpsl oT 0 1o 9 u npoben. /s napamerpos,
KOTOpbIE MOTYT UMETh OTPHUIIATEIbHOE 3HAYEHUE JJOCTYIEH CUMBOJ 3HaKa «-». Tak Kak BBIYHUCIUTEINb
HOJIePXKHUBACT (OPMAT YHCENl C TUIABAIOIIEH 3aIsITON IS BBOAA TOCTYITHBI CHMBOJIBI «.%,&=»,&E» IS
oTOOpa)KeHHsI MAaHTHCChI YKMcia U Moka3aTens crerneHu, Hanpumep 1.23e05. Ilocne pegakTupoBanus,
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U BBOJIA 3HAYEHHUS, HEOOXOMMMO HaXaTh KHONKY <J. Eclii HOBOE 3Ha4YeHHe BBEIOCH, TO KypCop HC-
4ye3HeT U OyieT 0TOOpaXeHO HOBOE 3HaUEHHUE NapameTpa. B HeKOoTOphIX mapaMeTpax mpoBepseTcs qua-
[1a30H BBOJAMMBIX 3HAYEHUH U MPU BBIXOJIE 33 €r0 TPaHUIIbl HOSIBUTCSI COOOIICHHE:

BregmTe 4UWmMCIIO OT

1.05 mo 100

II0CJIE Yero, IpY HAXXaTUH Ha JTI00YI0 KHOTIKY, IPOM30MIET BO3BpAT K IPOCMOTPY 3TOro napamerpa. s
OTMEHBI PEJAKTUPOBAHUS HEOOXOAMMO HaKaTh KHOMKY . O BIX0OJ€ M3 PeXHMa MOXKHO CYIHTH IO
MCUYE3HOBEHHHU Kypcopa M 0TOOpaKeHHH NpekHero (He M3MEHEHHOT0) 3HAYCHUS TapaMeTpa.

DJIeMeHT ¢ JaToii/BpeMeHeM — NpeHA3HAYUCH [T IPOCMOTpPA WK PEIaKTUPOBAHUS MapameTpa
C aTOM MJIM BpEMEHEM. DJIEMEHT 110 CBOeH (DYHKIIMOHAILHOCTH MTOBTOPSET 3JI€MEHT € YMCI0BbIM 3HA-
yeHreM. OCcoOEHHOCTBIO 3JIEMEHTA SBJISIETCS TO, UTO MpHU Nepedope HUPp UCKITI0YAIOTCS 3aBEJOMO He-
BEpHBIC YMCJIa HA ONPEIEICHHBIX 3HaKoMmecTax. IIpu BBoIe BpeMeHU U AaThl IPOUCXOAUT MPOBEPKA
KOPPEKTHOCTH BPEMEHH U JIaThl 10 BHYTPEHHEMY KajleHAapro. [Ipyu HeBepHO yCTaHOBIEHHOM 3HAYEHUH,
BBOJI HE OyJIeT OCYIIIECTBIICH, IIOKa He Oy/IeT YCTaHOBJIEHO KOPPEKTHOE 3HAYCHHUE.

JaTa Bpema
18704716 12:14:-30

DJIEMEHT € MepeYncasaeMbIM 3HaYeHHEeM — [TPEIHAa3HAUEH JUIsl IPOCMOTPA UIIU PEAAKTUPOBAHUS
napaMmeTpa ¢ MHACKCHBIM 3HaueHHeM. B anemeHTe oToOpaxaeTcst TeKCToBasl pacminppoBKa UHAEKCA
3HA4YEHUs Iapamerpa.

Kaunas €3 CKOpOCTbL
P€t500(0.00385) 19200

Wuaukanueil nepexoaa B pexXUM pelaKTUPOBAHMSI CIy»aT CUMBOJIBI 110 KpasM 3HadeHus. B kaue-
CTBE CUMBOJIOB MOT'YT OBITh CTPEJIKU MJIM BepTHKaJIbHas yepTa. CTpenka yKa3bIBaeT 4YTO BO3MOKHO BbI-
OpaTh Mpenapayllee Win Mocienyollee 3HaueHne. BeprukanbHas yeprta ciaeBa WM CIpaBa yKa3blBaeT
YTO TEKYIUN UHAEKC apaMeTpa SIBJISETCS IEPBBIM WU IIOCIIEIHNM.

Kauman t3 Kauman €3
<« Pt500(0-00385)» < 5001(0.00391D) |

Knomkamu == ocymiectsisercs nepedop 3nadenuit. Knonkamu 1t & ocymecteusercs nepexon
K TIEPBOMY WJIW TTOCIICAHEMY 3HaUSHHIO. [Ipn [UIMTeTHOM Ha)KaTUH KHOTIOK <==> BBITIOJHSIETCS IOBTOP-
HOE JIelicTBUE 3TUX KHOMOK. [Toce penakTupoBaHus AJis BBOJIA HOBOI'O 3HAUEHUSI HEOOXOMMO HaXaTh
kHONKy <J. Eciin HOBO€E 3HaYeHME BBEJIOCH, CAMBOJIBI HCUE3HYT, M OY/IET OTOOPaKEHO HOBOE 3HAUCHHUE.,
JInst OTMEHBI peIaKTUPOBAHUSI HEOOXOAMMO HaXaTh KHOIMKY ~. O BBIXOJIE U3 PEKMUMa MOKHO CYIUThH
10 MCYC3HOBCHUIO CHMBOJIOB, M OTOOPa)XEHUH MPEXKHET0 (He N3MCHEHHOT0) 3HAUCHHUS TIapaMeTpa.

JJIeMeHT ¢ OMTOBBIM 3HAYEHHEM — [PEeIHA3HAYEH Ul IPOCMOTpa WM PeJaKTUPOBAHUS Mapa-
METPOB, 3HAUCHHE KOTOPHIX YCTaHABIMBACTCS MOOUTHO, Hanpumep: (maros, macok mim HC. Kaxmerii
o6ut otobpaxaer 3HaueHue ¢uara uiaun HC. DnemeHT no3Bosser oToopaxarh ToJIbKO 16 OuT napamerpa,
MOATOMY JIJISl TPOCMOTPA U PeAAKTUPOBaHUS 32-OMTHOTO MapaMeTpa UCTIOIB3YIOTCS 2 DIIEMEHTa OJHH
s mutaamux 16 Out, Bropoi ans crapmmx. Ecnu 6uT B mapamerpe yCTaHOBJIEH, TO BBIBOAUTCS €rO
HOMep (KOJ1), MHAaUYe BBIBOJMTCS MPOYCPK «-».
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Bxii.dmaesTpa
—2-45-——

WNHpukanuei nepexona B peKUM peAaKTUPOBAHUS CIIYKUT Kypcop B BUJE TOAYEPKUBAHUS, KOTO-
PpBIit osiBIsIeTCs Mo 1epBoii dpoit (Outom) 3HaueHus. [Ipu HaXKaTUM KHOTIOK <= Kypcop IepeIBuU-
raercs BJ€BO WJIM BIIPaBO 10 3HAKOMECTaM HMKHEH CTPOKH, I/ie 0TOOpa)xeHbl, OuThl napamerpa. Knon-
kamu Tt & ocymiectBisercst ycraHoBka wim cHstue Outa. [Ipu amurensHoMm Hakatuu kHomok <=
BBIIIOJIHSETCS TIOBTOPHOE NEUCTBUE 3TUX KHOIIOK.

HekoTopsie 351eMeHThI ¢ OUTOBBIM 3HAUEHUEM UMEIOT TaKXkKe albTepHATUBHBINA PEKUM IIPOCMOTPa
U PEJaKTUPOBAHUS - TaK Ha3bIBaeMbIil «kapMaH». B «kapmane» OUTHI, IPEACTaBICHbI B BUJIE CIIUCKA C
TEKCTOBOM paciudpoBkoit. [l BXoa B <kapMaH» HEOOXOAUMO JUIMTENBHOE HAKATHE HA KHOMKY < B
pexuMe IpoCcMOoTpa.

»Oo Orkas IIP
® JlycTasa Tpyba

Ecnu OuT B mapameTpe yCTaHOBJIEH, TO KPYXOK B CTPOKE OMTa 3aKpallleH, HHaue KPY>KOK ITyCTOM.
Hapuranus no coucky ocymiectisiercs kaonkamu {t 4. [Ipu HaxaTHH KHOMOK =B peKHME MpPO-
CMOTpa Kypcop MEepPEeXOoIUT K EPBOMY WIH MociIegHeMy OuTy napamerpa. [Ipu HakaTuu Ha KHOIIKY ™
IIPOMCXOJUT BBIXOJ] U3 «KapMaHa».

Ilepexon B pesKUM peAaKTUPOBAHUS B «KKapMaHE» TAK)KE OCYILECTBIISAETCS Ha)KaTUEM Ha KHOIIKY
. UHauKaTtopoM nepexoia B PEKUM PEIAKTUPOBAHHUS CIIYKHT BTOPOi Kypcop.

»od40TKas IIP
® [lycras TpyO®Oa

B pexxuMe penakTHpOBaHUS YCTAaHOBKA U CHATHE OWUTA MPOUCXOMUT MPU HAXKATUU KHOIOK =,
BBoJ1 3Ha4€HUs TAKKE OCYLIECTBIIAETCA KHOMIKON <7, a OTMEHA PENAKTUPOBAHMS KHOIIKOM .

DJIeMEeHTBI, IPeJHA3HA4YeHHbIe 1JIs1 Pa0OTHI C ADXHBOM.

HaBurarop apxuBa — npeiHa3Ha4eH )11 NEPBOHAYAIBHOIO TO3ULIMOHUPOBAHHUS IIPU IIPOCMOTPE
apXMBHBIX JaHHBIX. [Ipu BXoze B 2JIeMEHT HaBUraTopa apXxuBa B HMXKHEH CTpoke oToOpakaeTcs jaara
MOCJIeAHEN CTpaHUIbl BRIOpAaHHOIO apxuBa. Eciu B JaHHOM apXuBe HET 3alKceld, TO 0TOOpa)aeTcs
Haamuch "Het nanubex'.

CyTOUHEBIM aApXMUB MeCcHaduYHBEIM apXUB

18/704/16 HeT maHHBIX

Knomkamu 1+ & ocymecTBisiercss mepexo/] Ha MPEIbIAYILYI0 WIH TOCIEAYIOIIYI0 CTPAHHILy ap-
XUBa U BBIBOJUTCS €€ naTa. Eciau apXuB 4acoBOM - IEPEX0/] OCYILIECTBIISIETCS YE€PE3 HECKOIBKO CTPAHULL
IUI IIEpeXoa B NPEAbIAYIIHe WIN Clefyonye CyTkd. KHoKaMu <<= OCyLIECTBISAETCA IEPEXoa K
NepBON WK TIOCJIeIHEN CTpaHulle apXuBa. J{Jis moucka apXuBHON CTpaHUIIbI IO AaTe€ HEOOXOAUMO JIJIH-
TEJILHBIM HAKATHEM Ha KHONKY <’ MEPEelTH B PEKMM pEIaKTUPOBAHMSA, BBECTU JATy IS MOHUCKA U
HaxaTh KHONKY <. [Ipu 5TOM Gy/IeT BBITIOJHEH MOKMCK U, €CITM 3a1aHHask CTPAaHHUIIA HaliieHa, TO OCyIIe-
CTBHTCS IIEPEXO0JI HA Hee, IPUUEM JlaTa OyeT COOTBETCTBOBAThH BBeIeHHOM. ECiin cTpaHHUIIb C HCKOMOM
JaTON He HaijieHo OyJeT BBINOJIHEH Mepexo] Ha CTPaHULY OJMKallIylo K UCKOMOM, U BbIBEJICHA €€
nara. JIjist iepexoia K mpoCMOTPY apXMBa HEOOXOIMMO HaXKaTh KHOIKY <.

ApxuBHasi Ta0JIMLA — [Tpe/IHA3HAYEHA JUIsl IPOCMOTPa apXUBHBIX TapaMeTPOB BEIOPAHHOT'O THUIIA
apxuBa. B Bepxneii crpoke KK otoOpakaercst mata (uis 4acoBOro apxuBa - JaTa M 4ac) TeKyIIen
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CTpaHuIlbl apxuBa. B HIDKHEN cTpoke oToOpa)kaeTcss HAMMEHOBAaHKE IMapaMeTpa U €ro 3Ha4YeHHue C pas-
mepHocThi0. KHonkamu {f & ocymiecTBisieTcst mepexo Ha MpeAbLIyHIYIO WK MTOCIEIYIOIYIO CTPAHUILY
apxuBa.

18704716
V3=10.063 w3

[TapameTpsl B cTpaHHIe apXUBHOM TaOIUIIBI TPEACTABIISIOT COOON MUKIMYECKUH criucok. Kuom-
KaMHU <& & OCYILECTBIISETCS IEPEXO0] K IPEAbLAYIIEMY U MOCIEAYIOIIEMY 3JIEMEHTY CTPAaHHULIbI ap-
XUBA.

[Tpu mTensHOM Hakatu KHOMOK {I ¢ <= © BBINOJIHSIETCSA TOBTOPHOE JCHCTBUE 3TUX KHOIIOK.
DneMeHTHI ¢ OUTOBBIM 3HAUEHHUEM TaKKe UMEIOT «KapMaHbI» JUIsl IPEICTABIICHUS B BUJI€ CITUCKA C TEK-
CTOBOM pacuIn(ppoBKOi OUTOB.

6.6 BBOJ HacTpPOEUHBIX MAPaMETPOB.

[lepen ucmosb30BaHUEM BBIYUCIUTEINS B y3JI€ ydeTa TEIJIOBOW IHEPTrur HEOOXOIUMO OCYIIe-
CTBUTH €r0 HACTPOIKy. HacTpolika BBINONHAETCS MOJ KOHKPETHBIE CXEMbI H3MEPEHUM, UCTIONIb3YEMbIe
B JJaHHOM y3ii¢ y4era. OOImmii nepedeHb HaCTPOCUHBIX MapaMeTpPoOB MPUBEACH B Tadnmmax 6.1...6.3.
Jl1ig u3MeHeHus 3HauYeHUl MapaMeTpoB, IpUBEIEeHHBIX B Tabmunax 6.1...6.3 HeoOxoaumo mepeiTu B
pexuM HACTPOUKA i KAJIMBPOBKA B COOTBETCTBUH € yKa3aHUsAMH 11.3.6;

Hactpoiiky pekoMeHayeTcsl BBIMOTHITH B CIEAYIOIEH MOCIeI0BATEIbHOCTH
[TpoBepuTh BpeMsl U JaTy CUCTEMHBIX YacoOB;
Br10paTh cxeMbl U3MEpEeHU TEIIOBOM 3HEpruy;
Bri6path pexum kananos XBC;
HacTtpouTs o0mime mapamMeTpsl U3MEPSHHH JIJIS BCETO BBIYUCIIATEIS .
- Enununer usmepeHus TeroBoil SHepruu;
- [TapameTtpsl X0JI01HO BOJIBI, HCTIONB3YeMOU i moaAnuTku TC HA UICTOYHUKE TETUIOTHI;
- JleTHwii/3uMHMIA IEPUOA U3MEPECHHUS.
e HacrpouTs KaHaJIBI U3MEPCHHI ITAPAMETPOB B COOTBETCTBUE C XapAKTEPUCTUKAMH TOIKITIOYac-
mbix TIP, IIT u I1/;

J1s1 kKaHAJIOB pacxo/a 3a/1aTh!

- llena (Bec) umiryiibca,

- JloroBopHoe 3HaueHHEe pacxoja (Ipu HEOOXOUMOCTH);

- MaxkcumanbHblii U MUHUMAJIBHBIA PACXO/I;

-  MuHuUMaNbHBIN pacxon;

- Tect nuunmy,

- KonTponb nutanus.

JJ1st KaHAJIOB TeMIEepPaTyPhI:

- Tum HCX TCII

- JloroBopHoe 3HaueHHEe TeMIiepaTypsl (Ipr HEOOXOAMMOCTH);

J171s1 KaHAJIOB TABJICHUS

- Makcumanbaoe nasnenue [1/1;

- JloroBopHoe 3HaueHHE AaBiieHus (IPU HEOOXOIUMOCTH);

e Brinonnuts HacTpoiiky TC:

- Hactpouts peakuuu Ha kaHanbHble HC cornacHo npeabsBiisseMbIM TPEOOBAHUSAM;

- Hactpouts peakuuu Ha HC TC cornacHo npeabsBiseMbIM TPEOOBAHUSAM;

BBox mapameTpoB MOKET OCYIIECTBIATHCS TUOO0 HEMTOCPEICTBEHHO, IIPH MTOMOIIH KHOIIOK yIpaB-
neHus Berauciurenem, 6o npu nomoru [1K ¢ ucnonszoBanuem I10 «TBK Kondurypartop».
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Tabmuna 6.1 Kordurypamnus u oomue Hactpoiiku TC.

Jlmamna3oH 3Ha4e-

[TapameTtp PasmepHOCTB i, hopmar IIpumeyanue
Hacrpoiiku — Jlata/Bpems
Bpewms q4y/MM/CC Tekyliee Bpemst
Jlarta JJ/MM/TT Tekymast 1ara
Koppexkrms cleyr -30...30 [ompaBka Ha YXOJ HJIM OTCTaBaHHE YaCOB
ABTomepeBor Ja/ Her ABTOMaTHYECKUI Iepexo] Ha JieTHee/3UMHee BpeMs B I10-
clleTHee BOCKpECeHbe MapTa/OKTOpst
Pasp.xoppexis’™ M 0..30 PaszperieHHOE BpeMsi KOPPEKLIUH B TIpejieiax yaca OfMH pa3 B

cytku B pexkume PABOTA. I1pu 0 koppekuus 3anpeiieHa.

Hacrpoiiku — Kongurypanus — O6mue

Q3=0; dopmyna pacueTa 00MIEH TEIIIOBOH YHEPTUN BBIYHCIUTEIS
®opmyna Q3 Q3=0Q1-Q2;
Q3=Q1+Q2
En. n3m. Temnosoit T'Tx EnuHuna n3mepeHus TerniaoBo SHEpruu
OHEPIUU i I'kan
En. usm. naBnenus - MIla; krc/cm? EnuHuna usmepeHus JaBiaeHus
JHara oruera - 1...31 Jlesp hopMUpOBaHUS MECIIHOTO apXHBa

Hacrpoiiku — Kongurypanus — O6mue— XonoaHas Boga

3Hauenue txs JloroBopHoe Ipy AUCTAHIMOHHOM PEKAME TEMITEPATYPA BBOIUTCS Uepe3
JIMCTAHIIMOHHOE | PETUCTP MOCTYITHBIN JUIS 3aITHCH

tXB_jor JetH °C 0...25 JloroBopHast TemrepaTypa X0JI0HON BOJIbI B ICTHUH MEPHOJ

tXB_jor 3uMH °C 0...25 JloroBopHast TemrepaTypa X0oJI0JHON BOJIbI B 3UMHUIT IEPHOJ

PxB_Jtor n1eTH MIla (xrc/cm?) 0...2,5(0...25) JIoroBopHOE JaBJIeHHe XOJIO0AHOU BOJIBI B JICTHHI MEPUO]T

PxB_Jt0r 3UMH MIla (xrc/cm?) 0...2,5(0...25) JIoroBopHOE JaBJI€HHE XOJIO0AHON BOJBI B 3UMHHI MEPUO]T

Hactpoiiku — Konduryparms — O6ume — Jleto/3uma
Tek. nepuon 3uva
Jleto
- Her [pu pydHOM TIEPEKITIOYEHUH MTapaMeTp TEKYIIEero Iepruoaa
CmeHna nepuoaa Ilo mate JIOCTYTICH JUIsl N3MCHCHHUS
Bpyunyto

Hau. nernero Yucmo - JaTta Hauana jgeTHero nepuoaa

Mecsig
Hau. 3umuero Yucmo - JlaTa Hauana 3UMHETo nepuoaa

Mecsig

Hacrpoiiku — Kongurypauns — XBC

OtknroueH
Kanan [pu BrIOueHNH Kanana XBC kaHan OyIeT akTHBHPOBAH CO-
XBC1...XBC6 Kontpoxs V OTBETCTBYIOLINH MyHKT B MeHI0 XBC
" Konrpons VP

Peaxmun XBC Ha
kaHaneHBIE HC

*-
! — B Menro npu6opa mapaMeTp ecTh HaduHas ¢ Bepcun 1.4,

Tabnuma 6.2 Hactpoiika TC

Jlnana3oH 3HaYCHUH,

[Tapametp PasmepHocTh dhopmar [Ipumeuanue
Hactpoiiku — Konduryparus — TC1 (TC2)
Cxema TC1 (TC2) - [Tpunoxenue B ®opmyna pacuera sHepruu B TC
I'kan/q

W or Il 0...999999 JoroBopHas TemtoBast MouHocTs TC

dt_min oC 0.180 MuHHMaIBHOE JOMYCTHMOE 3HAYCHUE Pa3HOCTH
Temmnepatyp dt

dP_min MITa (xrc/em?) 0...25(0...25) MI/IHI/IMaJ}LHoe JOIYCTHMOE 3HAUYCHUE PAa3HOCTH
nasienuii dP

Kmp 1...11 KoaddunmenT npeBbimeHms pacxona

Kanan tBo3zx

tl1...t5, Orxarouen

Kanan n3mepenus TeMmneparypbl Bo3ayxa

Kanan tkoHTp

tl1...t5, Orxarouen

Kanan n3MepeHnst KOHTPOIbHON TeMIIEepaTyphl
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[Tapametp

PasmepHocThb

tdopmar

JlnamnazoH 3HaYCHUH,

[Ipumeuanue

PexxuMm octaHoBa
TC

[pomomxate HakomieHne M, V
OcTaHoBHUTH HaKoIUIeHHE M
OcranoBuTh Hakomiaenue M, V

AnropuT™ paboThl CYETYNKOB IIPH OCTAHOBE
TC.

Peaxium Ha

PCaKI_[I/II/I Ha OTKa3 JaTYUKOB U BbIXO/ IMapaMeT-

Tabmuma 3.5 0B 3a paHee yCTaHOBJIEHHBIE Toporu (rpa-
kaHaneHBIE HC 1 p P Y P (rp
HUIBI)
Peaknun Ha HC Bo3HHKaroIMeE B pe3yiIbTare
Peakmun na HC TC Tabnuma 3.6 1L c i pesy

pacuerta sHepruu B TC

Tabnuua 6.3 Hactpolika npeoOpa3oBaTesiell pacxosa, TeMIepaTypbl M JaBJICHUS

Mapaverp Pazmep- JlnamnazoH 3HaYCHUH, Tpuveuanie
HOCTh tdhopmar
Hactpotiku — M3mepurensHble kaHansl — Kanansr V
Bec umnynsca 3
(Kaman V1...V6) M3/umi 0,00001...1000 Llena ummysnbca KaHama
G_pnorl...G_mor6 m3/gac 0...999999 JloroBopHOe 3HAaUYCHHE pacxoza
G_max1... G_max6 m3[uac 0...999999 3HaueHHe MaKCUMAaJIBHOI'O pacxoja
G_minl... G_min5 m3/uac 0...999999 3HaueHHe MUHUMAJIBHOTO pacxosa
G_otcl...G_orch T 0...999999 Pacxoz oTceuku Ui KaKA0ro KaHaja, HHKe KOTOPOTO ero
3Ha4YCHUE OOHYIAeTCS
Pexxum Bxoma 1...6 Pescum 1 Cu. Tabnuny 2.3 u 11.6.4
Pexum 2
O Her tecra, Tect nunmmy,
P1 pl'JITPG Tect ypoBHs1, Curnan CMm. 11 6.4
UV, Ilutanue TB
Her Tecra [Tycras TpyOa B KaHaJIC HE TECTUPYETCS
Curnain UV Curaan Ha COOTBETCTBYIoIIeM kaHaie UV
Cursan IN Curnan Ha Bxoze IN ot BHEITHETO AaTIHKa (pacmpoctpa-
Curaan usiercs Ha Bee [P ¢ manHO# HaCTPOiiKOiA)
Tycras Tpy6a L...6 Teer yposHs HyneBoii noTeHI11aa Ha aKTUBHOM BBIXOJIE WIIH 3aMKbIKa-
HUE JIMHUM Ha TTACCHBHOM BBIXO/IE ITPHU IyCTOU TpyOe
JUTuHHb UMY ITHe Hmnysbe oT pacxomomepa miurenbHocThio 30 ¢ mpu oT-
CYTCTBHH BOJIbI B KaHaJe
P=0 OtcyTcTBHE N30BITOYHOTO JaByieHus B kKanamue [1]]
123--- (TBK-01) KaHaibl pacxosia Ha KOTOPBIX BKJIIOYEH (QUIIBTP IUIBIBY-
Bia. pustpa 123456 (TBK-02) IEr0 CPEJJHEro 3HAYCHUsI
YcpenHenue 1.4 KonngecTBo n3Mepenuil s ycpetHeHUs 3HAYCHUS
Kos. Copoca 1,05...100 OTHOLIICHUE OYEePETHOTO U3MEPEHHOTO Pacxo/ia Mpu KOTO-
poM GUIIBTP COPOCUTCS U YCPETHEHUE HAYHETCs 3aHOBO
Jly npubopa MM 0.. 65535 YcnosHbIi quamerp npubopa. MHGopMaImoHHsIi napa-
MeTp
Hactpoiiku — M3mepurensHble kaHansl — Kanansr t
Pt100(=0,00385°C™),
100IT (0=0,00391°C%),
(Kanan t1...t5) Pt500(0:=0,00385°C"1), Tun HCX TCIT
500IT (2=0,00391°C1)
t_morl...t_mord °C 0...180 JloroBopHO€ 3Ha4YeHUE TeMIEpaTyphl TEIIOHOCUTENS
t maxl...t_max5 oC 50180 BepxHsis rpaHuna 1uana3oHa H3MepseMbIX TEMIIEPaTyp
JUISl IaTYMKa Ha COOTBETCTBYIOIIEM KaHaJle
t_minl...t_min5 oC 50180 HwkHsist rpaHuia iuana3oHa u3MepsIeMbIX TEMIEpaTyp
JUISl IaTYMKa Ha COOTBETCTBYIOIIEM KaHaJle
Hactpotiku — M3mepurensrbple kaHansl — Kanamer P
Pmax marumka MITa 0,6; 1,0; 1,6; 2,5; BepxHsis rpanuia gasienus, uamepsiemoro I1]1 nub6o mo-
Kanan P1...P6 JloroBopHoe TOBOPHOE 3HAYEHUE
P_norl... P_nor6 Mlla 0...25 JloroBopHOE 3HAUCHUE JaBJICHUS
P_min ™ (krc/em?) 0...2,5 JlaBJieHHE HIKE KOTOPOTO JaTYUK CUMTAETCS Hepabouum

*1 - [TapameTp mo0OapicH HauuHAL ¢ Bepcu 1.4
“2_ [Ipu ycTaHOBKE MapaMeTpa UCTIOIb3YETCs IOTOBOPHOE JaBJICHHUE JIaKe MPHU TOAKIIOYEHHOM JaTIUKE
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Tabmuna 6.4 Hactpoiika BX0JIOB, BBIXOJIOB M JTOCTYIIA

Pasmep- | [duanasoH 3HaueHUH,
[Tapametp IIpumeyanue
HOCTh dopmat
Hacrpoiiku — Bxonsl/Beixon
p IN Cyxoi KOHTaKT Bxon koHTposiepa NOATSHYT K TUTAHUIO.
€KUM
Tlorenunan Bxon koHTposiepa NOATAHYT K 3eMJIe.
[pu nHBepcun diar ycTaHaBIMBACTCS IIPH HYJICBOM YPOBHE Ha
Wusepcus IN Ha/ Her P pemH prar y PH HY. P
BXOZie. Y cTaHaBIMBaeTCs pH pexnme Cyxoil KOHmMaKm
3amepxkKa OT I3MEHEHHsI YPOBHS CUTHAIA Ha BXOZE N0 yCTa-
3anepxka IN c 0...65535 Aep P Ae S0y

HOBKH HUJIW CHATHA (1).1'[211"3.

HuBepcus UV

123--- (TBK-01)
123456 (TBK-02)

[Tpn uaBepcun Quar ycraHaBIMBaeTCS IPH OTCYTCTBUH HAIps-
xeHust Ha Bxoze UV. MHBepcus BXxoja JOKHA OBITh YCTaHOB-
neHa eciu Bxon UV ncnone3yercst 111 KOHTPOJISL MIUTaHKS

Hacrpoiiku — Bxoasl/Beixoq — Beixon

PGFI/ICTp BBIXOJa

Ha/ Het

VYnpaBneHue cocTOSTHHUEM BBIXOJ0OB YEPE3 MEHIO WU YepPe3
BHEITHUH nHTepdelic. I3MeHeHne cocTosTHUS perucTpa ao-
crynHo u3 pexxuma PABOTA

PexnM BeIxoma

Peructp ynpasneHus
Macka BeIxXoaa

PexwmM paboThI BEIXOa

TaiimayT aBTOHOM-

Bpewms, B TeueHNHM KOTOPOTO MMITYJIbCHBII BBIXO/ OYZIET BBI-

c 0...255 KITIOYCH IPH aBTOHOMHOM TutaHuu. [1pu 3HaueHnn O BEIXO HE
HOTO PEeKMMa BBIXOZA
OylleT BKIIFOYAThCs IPY aBTOHOMHOM TIHTaHUHU
Macka cursauaoB
1..G Macka BHYTPEHHHX CUTHAJIOB JJIsI YIIPABJICHUS BHIXOI0M

BbIXOJa

Hacrpoiiku — Hoctyn

IMapoiss (YyCTaHOBHTB) 8 cMBOJIOB YcTaHoBKa nmapons
Pazpemuts naposns Ja/ Her PaspemmTh ncnosnp3oBaHue naposst
3amura HaCTPOEK Ha/Her 3anpeTuTh U3MEHEHHE BceX HacTpoek B pexxume PABOTA

J1i1s BBINOJTHEHMSI HACTPOMKY € Kctoib3oBaHueM 11K Heo0X0AMMO NOAKIIOYUTH BEIYUCIUTEND K
1K yepe3 pazbem RS-232 unu USB. Ilocne yero 3arpy3uts [10 «TBK Konduryparop» u BHIIOIHUTH
HEO0XOIMMBIC HACTPONUKHU MOIKITFOUEHUS, BBOJ M IPOBEPKY MapameTpoB. JlJis BBITOTHEHNST HACTPOUKA
yepe3 MeHIo pubopa HeoOX0AUMO pyKOBOACTBOBaTheA 11.6.5 u [Ipunoxenuem I'. Hactpoiiky Beiumc-
JIMTEJISE MOYKHO BBIMOIHUTH ucnonb3yst USB-Flash nakonurens (cm. o 6.9).

W3menenune mapameTpoB u3 Tadmui 6.1...6.4 Oyner 3adukcupoBaHo B KypHaje oneparopa (3a
UCKIIFOYCHUEM UH()OPMAIIMOHHBIX ).

Tabnuma 6.5 Hactpoiika naTepdeiicos

ITapameTtp Pasmep- 'Hna{[aSOH IIpumeuanue
HOCTb 3Ha4YeHUH, popmat
Hactpotiku — MaTepdeiicer — KK
WuTepBan BpeMeHH ¢ NOCIEHErO HaXKaTUsl Ha KIaBHATYpY, 10 HCTe-
OTKIL. HOACBETKH . 0. 255 yeHuro kotoporo noxacsetka JKKU, mpu BHemHeM nutanu, Oyner
otkiroueHa. [Ipu 3nagenun 0 nmogcBeTKa Npy BHEIIHEM ITUTAHUN HE
OTKJIFOYAETCsl.
IToxace. ot 6ara- Jla/ Her Pazpemuts moacBeTKy mpu padbote ot 6arapeu. [Ipu nmuranuum ot Oa-
pen Tapeu MOoJCBETKa OTKIIouaercs yepes 6 ¢
WHTepBan BpeMeHH ¢ IOCIeTHEero0 HakKaTusl Ha KIIaBHATYpY, 110 HCTe-
Otk )KKU c 0...255 yeHunio kotoporo JKKU, npu nuranuu ot 6arapeu, OyIeT OTKIIOYEH.
[Tpu BHemHem nutarnu JKKU He oTKmIouaercs
Tum 3acTaBKH Yacel B texymieil Bepcuu N0CTYIIHA 3aCTaBKa ¢ TEKYIUMU JAaTOM U BpeMe-
HEM
BKL3acTaBKI c 0. 255 WHTepBan BpeMeHH ¢ IOCIeTHEer0 HakKaTusl Ha KIIaBHATYpY, 110 HCTe-
yeHnto kotoporo Ha JKKU Gyner BeIBe/IeHa 3aCTaBKa.
He oro6paxats Br16op BapruaHTa 0TOOpaKeHHS WIIM CKPBITHUS BPEMEH U TETUIOBBIX
Cuerunku HC OTt006p.BpeMeHa suepruit npu aeiictun HC (em.1 3.3). Hactpoiika neiicTByer aist Te-
Bpewm.u saeprun KYIIUX U apXUBHBIX apaMeTpoB.

Hactpoiiku — Untepdeiicer — Iopt 1 (ITopt 2)

CkopocTb | |

1200...115200

| Ckopocth 06MeHa mopta (CTaHmaapTHBIC 3HAYCHUS)
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ITapameTtp Paswep- ﬂﬂagaSOH IIpumeuanue
HOCTb 3Ha4YeHuH, hopmar
AJpec uCIonb3yeMblii IpU 00paIEeHHH K BRIYUCIUTENIO B ceTH (mpu
Cer. agpec 1...255 UCIoNp30BaHKy BHenHero RS-485 nnrepdeiica). OnnHOYHBIHA BbI-
YHCIUTENh BCETAa TOCTYIEH 1o anpecy 0
Pexwm amst oomena ¢ [TK wm mo6siM amantepoM. [Ipu monkiove-
RS-232 HUU B JAHHOM PEKUME MOJIeMa, HE00X0JUMO HACTPOUTH MOJIEM B
Pesxin Topra 1 PEXXUM aBTOOTBETA.
Pexwm amist ynpaBieHus MoJieMOM. B TaHHOM peskuMe JOCTYIICH
Monem ¢pynxmuonan SMS cepsuca, CSD™ cBA3b 110 pacIIMCaHMIO, IOIKIIO-
yenue ¢ cetu UutepHer uepe3 GPRS/PPP/IP ctex
Jlon. TaimayT Me 0. 255 JlommoTHUTETBHEIH TaiiMayT He0OXOAUMBIN It OOHAPY)KCHUS Tpa-
uuisl kagapa MODBUS npu pabdote uepes Mogem
Hactpotiku — MHTepdeticel — NMms y3na
WnertudukaTtop y3ma B cucteMe coopa JaHHBIX. Mconb3yeTes mis
Nwms y3ma 16 cumBoOJIOB peructpanuu Ha GPRS cepBepe v HACHTHPHUKAIIMY PH MTOCICIYIO-
1IEM MOJIKITFOYSHUH KIMEHTCKOI IPOrpaMMBl.

* CSD - Circuit Switched Data texHonorus nepeaadyu JaHHBIX, pa3paboTaHHas 111 MOOMIIbHBIX Telle)OHOB CTaH-
napra GSM. CSD wucrons3yeT o/IMH BpeMEHHOW HHTEPBAI LIS TepeIadn JaHHBIX Ha ckopoctH 9,6 k6uTt/c

Tabmuma 6.6 Hactpoiika pekuMa BXOISAIINX 3BOHKOB

[Tapametp

Jnamnazon
3Ha4YeHUH, Gopmat

IIpumeuanue

Hactpotiku — MHTepdeticel — Monem — Bxonsmuii 3B0HOK

PexxuMm otBeTa

OTKII04EH

Ipu Bxoxsmiem 3BoHKe coequnenre (CSD) He ycraHaBiaMBaeTcs

ITocTossHHO

Ipu BxojsiieM 3BoHKe ycranaBnuBaercs coenunerne (CSD)

JIro0oit curaan

COe]lI/IHeHI/Ie YCTaHaBJIMBACTCH ITPU HAJTUINHN JI000Tr0 CUTHAJIa B MacKe

Bce curnansr CoenuHEHHE YCTaHABIMBACTCS IIPH HAJMYUHU BCEX CUTHANIA B MacKe
Yuciio 3BOHKOB 0...255 Yuciio 3BOHKOB JI0 Havasa ycranosnenus coeaunenus (CSD)
Macka cHTHAJIOB 1..G Macka BpIOOpa CHTHAJIOB JUTSL PEXKHMMa OTBETA
Her,
[eiicTBue GPRS coepunenne | 3BOHOK siBiseTcs curHanoM aisi yeranosiieHuss GPRS coennHenus
Otnpaska SMS 3BOHOK SIBJISICTCS CHTHAJIOM JJTs OTHpaBku SMS Ha HOMep 3BOHSIIETO

BreraucnuTens oTcnexKuBaeT BXOs1ME 3BOHKU B peskume Mooem [lopta 1. Ecnv mpu BXosiem
3BOHKE B COOTBETCTBUM C HACTpOWKaMu pexcuma omeema npoucxonut GSD coenunenue, To 10M0I-
HUTEJIbHBIX JEHCTBUI HE nMpoucxoauT. M1 Hao60poT AOMOIHUTENbHBIE AEUCTBUS IPOUCXOIAT €CIIU IIPU
BXO/ISIIIIEM 3BOHKE B COOTBETCTBUM C HACTPOUKaMU pedrcuma omeema He npoucxonut GSD coenune-

HHUEC.
Tabnuma 6.7 Hactpoiika nonkmtouenus k ntepuety
Pasmep- Hana3oH
ITapameTtp P A N IIpumeyanue
HOCTb 3Ha4YeHuH, popmar
Hacrpoiiku — HUurepdeiicel — Mogem — NutepHer— Touka gocrymna

APN 22 cumBoIa WpenTudukaTop ceTH NakeTHOMU nepeaun JaHHbIX,
Ten.HOMep 10 cumMBOJIOB Howmep myist moaxiroueHus kK uatepHeTy o GPRS kanany
Jloruw, I[Taponp 8 cuMBOJIOB JlaHHbIe 115 TOJIKIIFOYSHHUS] K UHTEPHETY

Hactpoiiku — MHTepdeiics

— Monem — Untepaer— Pexxumer GPRS

Pexum paboTs

UDP ximenT

Pexxum kimenta uist pabotel ¢ GPRS ceprepom

Bcnomorarensabii IIPOTOKOJI € BO3MOXKHOCTBIO HyMEpAalllH MMaKe-

PexxuM JaHHBIX GPRS o6eprka
TOB JIJIsl BO3SMOXKHOCTH OpPraHU3alliu MOTOKA JaHHBIX
Bxomstmue IP JTro06oii Brruuciurens 06pabaTbiBacT 3alpoCk ¢ JII000T0 aapeca
Hactpotiku — MaTepdeticet - Momem — Uutepaer— UDP kanan
Y maneHHsIi TOpT 1...65535 IopT cepsepa
JlokaJbHBIH TOPT 1...65535 [opT BBRIUHCIHTENS
VHTepBai BpeMEHH 110 MPOIICCTBHH KOTOPOTO BEIYHUCIUTEIb OCHI-
HuTepBan 1...255
Jaet ciry>keOHbIe makeTsl st yuepxkanust UDP xanana
Konu4ecTBo NOMBITOK UTs yAepkaHus KaHaia. [1o uctedeHuu mo-
VY nepxanue 1...255 A yIiep

NBITOK BBIYHCIIUTECIIb OTKJIFOYACTCA OT I/IHTCpHeTa.

25




AKM .408843.001 P9

ITapameTtp Paswep- ﬂHaE%OH IIpumeuanue
HOCTb 3HaueHHH, opmar
Hactpoiiku — WaTepdeticel - Monem — UaTtepHer— IP agpeca
Cepgep IP ampec XXXXXX XX Anpec cepBepa
Appec 1...3 IP ampec XXXXXX XX Anpeca KIMEHTOB
Hacrpoiiku — Hurtepdeiicei > Mogem — HurepHer— [loakmntodyenue
OTKJIIOUeH [TonkmodyeHne He yCTaHABIMBACTCS
P ITocTosiHHO IloaxnroueHne ycTaHaBIMBAETCS IOCTOSIHHO
e JIro60i1 curnan [lonkmovyeHne Npyu HAIWYIHH JTI000T0 CUTHAIA B MacKe
Bce curnainsl [lonkioyeHne Npyu HAIUYNH BCEX CHTHAJIA B Macke
Macka cursajnoB 1..G Macka BbIOOpa CUTHAJIOB [T NOJKIIOUeHus K IHTepHeTy
MuTtepnan c 1...255 Tlay3a mexnay pa3pelBOM U NoJIKJII0UeHHueM K HTepHeTy

Jlnst 3a1aHusI pacTIMCaHus aBTOOTBETA U MOJKII0YeHUs B IHTepHETY HE00X0JMMO UCIIONb30BaTh
curraibl D...G B pexume taiimepa (cMm. 11.3.7)

6.7 OmnpoboBanue.

[Tepen onpoboBanueM BorurcauTens nposeputh noaxntouenue [P, IIT u I1]] B kaxnom kaHane
U3MEPEHUM TEIUIOBOM DHEPIUH, COIVIACHO UCIIOIB3YEMOM CXeMbl U3MepeHui. IIpokoHTponpoBaTs co-
OTBETCTBHE HACTPOEYHBIX NIaPAMETPOB KAHAJIOB U3MEPEHUS Pacxo/a, TEMIIEpaTypbl U AaBJIEHUS C UC-
noab3yeMeimu I1P, IIT u I1/], a Takxe napametpoB TC — TpeOoBaHUAM, IPEABSBIAEMBIM K y3I1y y4eTa.

ITogate nuranue Ha ucnoab3yemseie [1P, ITJ] u BeruucauTens. Y CTaHOBUTH pacxXo]] TEIIOHOCH-
tensa B TpyoonpoBonax TC. ITposeputs padoty IIP, IIT u [T/l 1 cooTBeTCTBHE TEKYIMX MapaMeTpPOB
oxxugaembiM B MmeHI0o CEPBUC.

[IpoBeputs padoty HacTpoeHHbIX TC B MeHto [IAPAMETPEI. IIpokoHTpOinpoBats 0TCyT-
creue HC. IIpoBeputh cooTBeTcTBHE TeKynux mapameTpoB TC- oxunaembiM. [Ipu vHammuun HC (M.
. 3.4) IPUHATH MEPHI K UX YCTPAHECHUIO.

[To 3aBepieHHH HEOOXOAUMBIX IPOBEPOK BBHIMOJIHUTD (IIPH HEOOXOJMMOCTH) OYMCTKY apXHBa.

6.8 BbIBOA JaHHBIX HA BHEIITHEE YCTPOMHCTBO.

BriBoa nannbix ¢ BerarcauTens Ha [TK MoxeTr ocyiecTBIAThCS:

e uepe3 unrepdeiic RS-232 ¢ nmomoieso HyIb-MoeMHOTO Kabens, win agantepoB TBK.RS-232M,
TBK.RS-232F (nocTaBinsieMbIX 110 OTACIBHOMY 3aKa3y);

e yepe3 mogeM (GSM/GPRS), nonxiroueHHsiil k uaTepdeiicy RS-232 nmo CDS kanany wiu ceth Un-
TEpPHET;

e uyepes unrepdeiic RS-485 (amantep unrepdetica RS-485, mocrassiercs mo ot-
JCILHOMY 3aKasy)

® C IOMOIIBIO MEPEHOCHBIX HaKomuTeneil MH(OpManuK, MOAKIIOYAEMbIX K UH-
tepdeiicam USB-B u RS-232 nnu Android cmapTdoHa, moAKII0YeHHOTO K UH-
tepdeiicy USB-B. Tlpunoxenue mis cMaptdoHa AOCTYIMHO 1Mo cchlike QR-
Koza

e ¢ nomoiieio USB-¢unin-nakonureneit, noakiovaemMbix kK uarepdeiicam USB-A (cm. 11.6.9)

e uyepes ceth MuTepHeT mim tokanbHyro Ethernet cets ¢ momomnsio Ethernet aganrepa.

Yrenue, obpaboTka n Busyanuzauus Ha [IK nepemanHoil ¢ BeruuciuTens UHGOpMAIMUA OCY-
miectBisiercs noj ynpasieHueM [10 «TBK Kondurypartop», koTopast H0o3BOJIsSI€T CUUTHIBATh TEKYLIHE,
HACTPOEYHBIE, & TAKXKE apXUBHBIC JaHHbIE. APXUBHBIE TaHHBIE MOKHO CUUTHIBATh LIETUKOM KU BBIOO-
POYHO:

e YacoBoii, CyTOUHBIN, MECIYHBIN TUOO BCe apXUBBI 32 MIEPUOJ] APXUBALIUH;
e Beck nepuos apxuBa 1160 3aaHHBIA BPEMEHHOW HHTEPBAJL.
CxeMblI OAKIIIOUEHUS] BHEITHUX YCTPOUCTB K BBIYMCIUTENIO puBeAeHb! B [Ipunoxenun /.

6.9 Pab6ora c USB ¢am-HakomureaeMm.

Haxomurens noakmovaercs B pazbeM Boruucautenss USB-A (cm. [Ipunoxenue /). Beraucnu-
TeJb TOJHDKEH UMETh BHEITHEE MUTAHKE T.K. JJISl HAKOMUTEIS TpeOyeTcs HanpsbkeHue SB u 3HauuTemns-
HBI TOK MoTpebieHus npu ero padore. Hakonutens nomkeH uMets (aiinoByro cucremy FAT16 mn
FAT32. [Ipu noaxiIr09eHIH HAKOTIUTEIS BEIYUCIIUTEI OMPEeIIsieT YCTPOUCTBO U (paliIoByO CUCTEMY.
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Ecmu HeT ommboK, TO cpa3y HAYMHAETCS MPOIECC CYUTHIBAHUS, KOTOPBIN 3aiiMET HECKOJIBKO CEKYH/I.
ITo OKOHYAHUM CUMUTBHIBAHUS BBIYMCIUTEND BBIAACT COOOIIEHHE 00 OKOHYaHUU 3alIMCH JAAHHBIX, TOCIIE
3TOTO HAKOIMHUTEIh MOKHO W3BJeYb. JlaHHbIe 3amuchiBatoTcs B Katasor 1 VK _DATA co3ngaBaemblii B
KOpHE JINCKa.

Taxoke ¢ TOMOIIBIO HAKOIIUTEIISI MOKHO YCTaHABJIMBATh HACTPOUWKU B BBIYUCIHTEND. J{J1s1 3TOTO
Heobxoaumo ¢ nomoinsio 110 «TBK Konduryparop» coznats ¢aitn koHpurypamum, BbIOpaB IpyInsl
napaMeTpoB HEOOXOIMMBIC U YCTAaHOBKH B BBIYMCIHTENb. Daiiil KOHPUTYpAIMH C PaCHIMPECHHEM
*.tvkcfg nomwken umets umst He 6onee 11 cumBonoB. daiin KOHPUTYypallMK HYKHO COXPAHUTh B MAINKy
TVK_CONFIG B kopHe mucka. B mamnke MoxeT HaxouThes 10 16 daiinoB KoHGUTypaIie, OCTaIbHbIC
Oynyt He BuaHbI. [Ipu ycTaHoBKe HakonuTens ¢ (hailiiaMu KOH(GUTypaliy BEIYUCIUTEIb BEIBEIET MEHIO
BbIOOpa — 3anuce oannbix (OyaeT BIOIHEHA 3aMUCh JAHHBIX HA JIUCK) WM YCMAHO6KA HACMPOEK.

[Ipu Hamuuum onxHOro (Qaiina KOH(UIrypaluu Mpolece YCTAHOBKU HAaCTPOEK HAuyHETCs cpasy.
[Ipu HaMuMKM HECKOJBbKUX (PailyioB KOHGUTYypaluu OyleT BbIBEJEHO MEHIO BbIOOpa KoHUrypanuu. B
npolecce YCTAaHOBKU HEKOTOPBIE MMapaMeTpbl MOTYT OBITh 3alllUIIEHbI PEXHUMOM PaOOThl BHIYHCIUTEIS.
[To oxoHuaHuUIO npouecca OyAET BHIBEEHO COOO0IIEHNE 00 YCIIENTHOCTH YCTAHOBKY WM OILKOKE.

7  TEXHHUYECKOE OBCJIYXUBAHHUE

7.1 TexHuyeckoe OOCIY)KHUBAaHHE BBIYMCIUTENS JOJKHO IMPOBOAMUTHCS IEPCOHAJIOM, H3YYHUBIIUM
HACTOAILEE PYKOBOJCTBO 10 KCIUTyaTalluH.

7.2 Texuuueckoe 00CTY)XKMBaHHE MPOBOIUTCS C IENBI0 00ECIIEYCHUS HOPMUPYEMBIX TEXHUYECKHX
JAHHBIX U XapaKTEPUCTHUK U BKJIIOYAET B ce0sl CIeAYIOLUE BUAbI padoT:

- BHEIIHUU OCMOTP BO BpeMs IKCILTyaTaluH,;

- IepuoauYecKas IOBEpKa,

- 3aMEHa dJIEMEHTOB IIUTaHUS;

7.3 Ilpu BHEIIHEM OCMOTpPE, KOTOPBIA pEKOMEHIYETCs IPOBOAMUTE HE PEKE OJTHOTO pa3a B MECsL], IPo-
BEPSIETCS] COXPAHHOCTh COEAMHUTEIbHBIX JIMHUI, HATMYKE MJIOMO, OTCYTCTBHE KOPPO3UHU U APYTUX T10-
BPEXKICHUMN.

7.4  Tlepmommueckasi IOBEpKa MPOBOIUTCS OJMH pa3 B 4 rona, cornacuo 208-013-2017 MII «Temo-
Bolunciurenu TBK. Mertonuka noBepku»

7.5 Ilpu BOZBHUKHOBEHUU B UHIUIMPYEeMbIX apameTpax annapataoit HC «E», GaTapes nouiexur 3a-
MeHe. [leproguuHOCTh 3aMeHbI 3JIEMEHTa MUTaHUs - OJJUH pa3 B 4 roja, Jinbo 1o Mepe HEOOXOUMOCTH.
3ameHa Oarapeu J0JKHA MIPOBOJUTHCSA B OTAINIMBAEMbIX MOMEILEHHUIX MPH HOPMAJIbHBIX KIIUMaTH4e-
CKUX YCJIOBHUSIX.

3amena Oatapen (cM. [Ipunoxkenue A) BBITOTHSIETCS B CIICAYIOIEM HOPSIKE:
- OTCOEIMHUTH OJIOK BBIYUCIUTENIS OT OJI0Ka KOMMYTAIUH;
- CHSATH KPBILIKY O0aTapeiHOro 0TceKa, OTKPYTUB YJCPKHUBAIOIIUE €€ BUHTHI,
- OTCOEIMHUTH KJIEMMBbI IUTAHUS C TOMOIIbIO OTBEPTKHU;
- H3BIEYb PA3PsHKEHHYIO OaTapero;
- YCTaHOBMTbH HOBYIO OaTapero, BBIIIOJHUB BhIIICYKa3aHHbIE IEUCTBUS B 00paTHOM MOPSJIKE;

IIOCJIE 3AMEHbBI BATAPEN IIOBTOPHBIM BBOJ] HACTPOEUHBIX ITAPAMETPOB
BBIYNCIIUTEJIA HE TPEBYETCA.

[Tocne momaun mMUTaHUS HAa BBIYUCIUTENh HEOOXOJUMO YCTAaHOBUTH TEKYILEe BpeMs U AaTy, B
IIPOTUBHOM ciy4yae OyayT aBTOMaTHUYECKU YCTAHOBJIEHBI BpEMS U JaTa MOCJeIHeNd apXUBHOM 3aIlucH,
IpeIIecTBYIOLICH 3amMeHe OaTapeu.

IIPY TIOJAYE HA BbIUYUCJIMTEJIb, IIEPEJ] OTKJIFOYUEHUEM PA3PSKEHHOM BATA-
PEU, HAIIPSDKEHMA OT BHEIIHET'O NCTOUYHUKA ITIMTAHWA 1 OTKJITOYUEHUWEM EI'O I10-
CJIE TIPUCOEJMHEHW I HOBOU BATAPEU YCTAHOBKA TEKVILIETO BPEMEHU U JATHI
HE TPEBYETCHI.
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8 PEMOHT BbIYUCJ/IMTEJIA

8.1 PeMOHT BBIUMCIHTENIS IIpU BOBHUKHOBCHUU HCHCHpaBHOCTeﬁ AOIIYCKACTCA IMPOU3BOAUTL TOJIBKO
NpeACTAaBUTCIIAMUA HNPCAIIPUATUA-U3TOTOBUTCIIA, WK OPI’ aHU3aLMel, UMEIOIEH Ha ATO IIpaBo.

8.2 000 Bcex PEMOHTAaX OOJIKHA OBITh CACJIaHa OTMCTKA B IMACTIOPTE € YKA3aHUCM NAaThbl, ITPUYHUHBI
BbIXOa M3 CTPOA U XapaKTCPEC NPOU3BCACHHOI'O PEMOHTA. Ilocne PEMOHTA BBIYUCIUTCIIb IIOABEPTACTCA

ITOBECPKE.

9 BO3MOKHBIE HEUCITPABHOCTHU U CIIOCOBbI UX YCTPAHEHUS

Bos3moxubie HCHUCITPABHOCTH BBIYHUCIUTECIIA IIPUBCIACHLI B Ta6J'II/IH€ 9.1.

Tabmuma 9.1

HanmenoBanmne HEHUCIIPAaBHOCTH,
BHCHIHCC MPOABJICHUC U NOIIOJIHUTCIIb-
HBIC ITPU3HAKKU

BeposiTHas npuunHa

MerToasl ycTpaHeHHS

OtcyrcTtByer nnaukaius Ha JKKU nocie
HaXaTHd Ha KHOIKH, NPH OTCYTCTBUH
BHEIIHETO NMUTaHUSL.

He noaxnrouena nnu paspsi-
JItack 6arapest

HO,Z[KJ'IIOLII/ITB WK 3aMCHUTD 6aTap€IO

HeI/ICHpaBHOCTB OJIOKa BEI-
YUCIIUTECIIA

HepeuaTb BBIYHCIUTECIIb B pPCMOHT

OtcyrcTtByer nnaukaus Ha JKKU nocre
Ha)KaTHsI Ha KHOTIKH, IPH HAIMYUN BHELI-
HETO NMUTAaHHUS.

Co6oii B pabote nmpubopa

CHATDb INTaHUE U noJgaThb 3aHOBO

HeI/ICHpaBHOCTL OJI0Ka BEI-
YUCIUTCIIA

HepeuaTb BBIYHCIUTECIIb B pPCMOHT

Hannuce va X)KKU
Ortka3 RTC (32 xI'm)

Heucnpasen kBapieBblii pe-
30HATOp

HepeuaTb BBIYHCIUTEIb B pPCMOHT

[TpuGop He pearupyeT Ha HaXKATUE OJTHOU
WJI HECKOJIBKUX KHOIIOK

HencnpaBHa KHOIIKa

Hepez[aTL BBIYUCIUTCIIb B pPCMOHT

[Ipubop pukcupyeT win GUKCUPOBAI all-
MapaTHbIC HEMCIIPABHOCTH ¢ Kojamu 1...8

HeucnpaBuocTs 00Ka BHI-
YUCITATEIIS

Hepez[aTL BBIYUCIUTCIIb B pPCMOHT

[Tpubop dukcupyer wim GukcUpoBa ar-
mapaTtHble HEUCIPABHOCTH C KOJaMu
9...C

Co6oii B pabote nmpubopa

[IpoBepuTh HaCTpOEYHBIE MAPaMETPHI
U B cIy4ae c00sl BBECTH KOPPEKTHbIE
3HAYCHUS

[Ipubop pukcupyeT win GUKCUPOBAI all-
MapaTHyI0 HEUCIPaBHOCTh C KOJOM F —
Pazpsin 6atapen

Paspsin Oatapen

3aMEHUTH BCTpOGHHLIfI OJICMCHT IIH-
TaHUs

10 TPAHCHHOPTUPOBAHUE U XPAHEHUE

10.1 Boruucnurenu B ynakoBKE NPEANPUATHA-U3TOTOBUTEINS JOMYCKAIOT TPAHCIOPTUPOBAHUE HA JIIO-
Oble pacCTOSHUS MPU COOJIIOIEHNH MTPaBUJl, YTBEPKICHHBIX TPAHCIOPTHBIMU BEIOMCTBaMHU, U IPU CO-

OJIIOZICHNY CIIEAYIOIINX TPeOOBAHUI!

- TPAHCHOPTUPOBAHME IO KEIEZHON AOPOre JOJIKHO MPOU3BOIUTHCS B KPBITBIX YACTHIX BArOHax;
- IIpU NEPEeBO3KE OTKPBITHIM aBTOTPAHCIOPTOM SIIIUKU C MIPUOOpaMM JOJKHBI OBITH MOKPBITHI Ope-

3€HTOM;

- IIpH IICPCBO3KE BO3AYIIHBIM TPAHCIIOPTOM SIIHUKH C HpI/I60paMI/I AOJIKHBI pasMCIIATbCA B TCPMETHUY -

HbIX OTAIUIMBACMBIX OTCEKAX,

- IIpH NCPCBO3KE BOAHBIM TPAHCIIOPTOM SIIUKHU C HpI/I60paMI/I HAOJIKHBI pasMCIIaThCs B TPOME.

10.2 VYcnoBusi TpaHCTIOPTUPOBAHHUS

- TpaHcmopTHas TpsAcka ¢ yckoperueM 30 m/c? mpu yactoTe yaapos ot 80 10 120 B MunyTY;
- TeMmIeparypa oKpyxKaromiero Bo3ayxa ot -25°C no +50°C;
- BIaxHOCTH 10 95% mpu Temneparype +35°C.

10.3 PaccranoBka u KPCIUICHUEC SANIMKOB C BBIYUCIIUTCIIIMU HA TPAHCHOPTHBIX CPEACTBAX MOJIKHBI
o0ecrneunBaTh YCTOﬁQHBOC MMOJIOKCHUC ITPU CKITAAUPOBAHNUU U B ITYTH, OTCYTCTBUC CMCH_IGHI/II\/'I " ya1apoB

28



AKM.408843.001 PO

apyr o apyra. Bo BpeMsi morpy30uHo-pasrpy304HbIX paOOT TpaHCHOPTHasl Tapa HE JIOJIKHA IOJBEp-
raTtbCsl pe3KUM yapaM U MpsSIMOMY BO3JEHCTBHIO aTMOC(EPHBIX 0CATKOB U MBUIH.

10.4 VYcioBust XpaHEHUs I YIIAKOBAHHBIX BBIYHUCIUTENICH JOIDKHBI COOTBETCTBOBATH YCJIOBUSAM XPa-
Henus 1 mo 'OCT 15150 npu 0TCYTCTBUM B CKJIAJICKUX MOMEIICHUSX LI, TAPOB KUCIIOT, IeTI0UYeH 1
arpecCUBHBIX T'a30B.

ToBapoconpoBoauTeIbHAS U SKCITyaTAI[MOHHAS TIOKYMEHTAIIUS I0JDKHA XPaHUTHCS BMECTE C BbI-
YUCIIUTEIEM.
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IIpunoxenne A
I'aGapuTHbIe N NPHCOCAUHUTEIbHbIC Pa3MepPbl

110 -

60

145 : _

Pucynok Al
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Temmoseranciurens TBK-01 B packpeiTom Buje

Pucynox A2
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Temnoseranciutens TBK-02 B packpeiTom Brje

Pucynox A3
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IIpunoxenue b
Cxema noakJioueHns npeodpasosaresieil pacxoja, JaBJIeHUs] H TeMIIepaTypbl

I+ I+
U+ TCII TCII 4 | U+
TCI —
ﬂ 0- |F Bxox 1 Bxon 4 & U- H TCl
|- | -
I+ I+
u+ | & TCII TCII — | Ut
TCII =
ﬂ U- Bxox 2 Bxoxn 5 ar U- EI TCl
|- | -
I+
™ + *
U+ TCII —> .
— C AT
el _H U- Bxon 3 Unir - — 9..24B
| -
quT'{HK BOJIbI C BbI-
IIP ¢ yacTOoTHBIM WU + + “ TP 11P < + ;@"I XO/IOM «CYXOW KOH-
Zgl:(};jTLCHHM BBIXOJ0M _ _ > BXOH 1 BXO]I 4 N _ TaKT» Ha T€PKOHE
o [ 3] + fo] RE
HBIM BBIXOJIOM - _ > Bxon 2 Bxox 5 o _
o Ip TP St
_ > Bxon 3 Bxon 6 B
+ abi| 11 o +
Bapuanr 1 - E Bxox 1 Bxon 4 N 3 BapwuanT 2
+ +
o~ jaoil A g
_ a8 Bxon 2 Bxox 5 _
Yl Ina I = Lt
o
|~ Bxonx 3 Bxox 6 B

* BHeNTHUH UCTOYHUK MTOCTOSSHHOTO CTAO0MIIM3UPOBAHHOTO HANIPSDKEHUS WU aKKYMYJIATOP
HII — ucrounuk nutanus I1]1.

B xauectBe npumepa noxaxitoueHus [1/] npuBeneHs! ciieyronye BapuaHThl:
- BapuadT 1 - npu TpexToueyHoi cxeme coenuHeHui 11/] ¢ o0muM HCTOYHUKOM MTUTAHUS;
- BapuaHT 2 - Ipu ABYXTOUYEUHOH cxeme coeanHenni I1/] ¢ o0muM HCTOYHUKOM MTUTAHUSL.
B xauecTtBe npumepa noaxiroueHus [1P:
- C YaCTOTHBIM HJIM UMITYJIbCHBIM BbixooM Tuna «OK» (ITP Bxox 1);
- C YacTOTHBIM HJIM UMITYJIbCHBIM BbIX0/10M akTHBHBIM ([P BX0712);
- CHYETYHKA BOJbI C BBIXOJOM «cyxoi koHTakT» (ITP BxOx 4).
[MonknroueHre npeobpazoBarenel pacxo/a, JaBJICHUS U TEMIIEPATYPbl K OCTAIBHBIM KaHaJjlaM BBITOJHSI-
€TCsI aHAJIOTMYHO.

HBETOBaH MApPKHPOBKA MOAKJIOYCHUS BHCIIHUX aJallTEPOB

Iopt 2 TBK.RS-232F(M) TBK.RS-485
5V Po3zoBerit
3V Po3zoBerit

GND 3eeHsbli 3eeHsbli
RX Kenroiit Kenroii
X Kopuunesslii Kopuunesslii

CTRL benwrit Benrrit
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IIpunoxenue B
Cxembl n3MepeHH i

Hcnonwszyemsble ka-

Cxema TC Ne ®opmyna pacyeTa TEeIIOBOM SHEPTUU S —— JIOTIONHHUTE BHBIE
CXEMbI TC Nel TC Ne2 TC Nel | TC No2 | PAMETPH
3aKpBIThIC CHCTEMBbI:
P1,P3 VIV t3 V1 V3
L =t1-
11 |  Q1=M1-(h1-h2) Q2=M3-(h3-h4) e | eu AL,
P2,P4 2,1 p1 P2 p3.p4 At2=t3-t4
_L T ] I}
V2 V4 _
12 | Q1=M2-(hi-h2) Q2=M4-(h3-ha) e | G AAttlz‘_ttlS'_tti'
P1,P2 P3,P4 B
o | | cewseew | VI G| g
(M2-xoutponbabiii) | (MA4-KOHTPOIBHBI) Pl:PZ P3:P 4 | Atl=tl-t2, A2=t3-t4
| e | cowgen | ViYE[ U] s
(M1-xoutponbnbiii) | (M3-KOHTpPOIBHBI) Pl:PZ P3:P 4 | AtI=t1-12, At2=t3-t4
OTKpPBITHIE CUCTEMBI.
1 | QEML(hx)- | QM3(3hy- | VY2 | VIVE | AMIZMIMZ
M2:(h2-hx) M4-(h4-hx) PLP2 | P3pPa | Atl=ti-©2, A2=t3-t4
o | e | cvsnener | Y [Vau | g
(M1-M2)-(h2-hx) (M3-M4)-(h4-hx) P1pP2 P3P4 | Atl=ti-t2, At2=t3-t4
V1,Vv2 V3,Vv4 AM1=M1-M2,
23 Q1=M2-(h1-h2)+ Q2=M4-(h3-h4)+ 112 314 AM2=M3-M4
(M1-M2)-(h1-hx) (M3-M4)-(h3-hx) P1pP2 P3P4 | Atl=tit2, At2=t3-t4
_ _ AV1=V1-V2,
2.4 Q1=0 Q2=0 V1,\V2 V3,V4 AV2=V/3-V4
Q1=M1-(h1-h2)+ Q2=M3:(h3-h4)+ [V1,V2,V5(V3V4,V5| Qlo=Q1-Qlr
25 M5-(h2-hx) M5-(h4-hx) t1,t2,t5 | t3,t4,t5 Q20=Q2-Q2r
-KOHTPOJILHEIH -KOHTPOJIBLHBIH P2, P4, ,21= -hx
(M2 i) | (M4 i) | P1,P2,P5 | P3,P4,P5| Q1,2r=M5(h5-hx)
Q1=M2-(h1-h2)+ Q2=M4-(h3-h4)+ |V1,V2,V5|V3V4 V5 Qlo=Q1-Qlr
2.6 M5:(h1-hx) M5-(h3-hx) t1,t2,t5 | t3,t4,t5 Q20=0Q2-Q2r
-KOHTPOJIbHBIN -KOHTPOJIbHBIN P2, P4, ,2T= -nx
M1 M3 P1,P2,P5 | P3,P4,P5| Q1,2r=M5(h5-h
TYNUKOBBIE CHCTEMBI.
PIP3  VIVZ 13 V1 V3
31 Q1=M1-(h1-hx) Q2=M3:(h3-hx) t1 t3
P1 P3
P2P4  V2V4 M V2 V4
3.2 Q1=M2-(h2-hx) Q2=M4-(h4-hx) t2 t4 -
P2 P4
2g | QIEML(MLM+ | Q2= M3(h3-hx+ V&?f \g’?f ]
M2-(h2-hx) M4-(h4-hx) PLP2 P3 P4
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IMpunoxenune B (mpomoaxenne)

Hcnonp3yeMble KaHAIbI

Jomnonuu-

Cxena TC CXJ:’;H dopmyia pacyera TEIIOBOM SHEPTUU WasepeHii TeNLHbC M-
TC Nel | TC Ne2 TCNel [ TC Ne2 pameTphi
He3zaBrcuMBIe CHCTEMBI, C IIOAMUTKON BTOPHYHOIO KOHTYPa U3 0OpaTHOro TpyOOIpOBOIa:
Q1=M1-(h1-h2)+ Q2=M3:-(h3-h4)+
M2-(h2-hx) M4-(h4-hx) V1V2 V3.4 igig:ti
41 (t5-KOHTpOIBHBII (t5-KOHTPOTBHBII t.12,(t5) 3,14,(t5) M2,M4*
P1,P2 P3,P4
BKJIFOYAETCS OMIMO- | BKJIIOYACTCSI OIMIIHO-
HaJIBHO) HAJIBHO)
Q1=M1-(h1-h2)+ Q2=M3:(h3-h4)+
M5-(h2-hx) M5-(h4-hx)
AM1=M1-M2
(M5=V5%p2) (M5=V5*pd) VLVS | VSVS | AM2=M3-M4
4.2 (M2-xouTponbheiii) | (M4-KOHTPOIBHBI) tL12,(t5) £3,14,(t5) At=tL-2
P " P V| pLp2 P3,P4 A2=t3-t4
(t5-KOHTpOIBHBIH (t5-KOHTpOBHBII
BKJTFOYAETCS OMITHO- | BKIIFOYAETCS OII[HO-
HAJIBHO) HaJIbHO)
CxeMbl M3MEPEHHUS Ha HCTOYHHKE TEILIOCHAOKCHMS:
N (R i V1\V2,V3
51 Q"E",\jz(_hl h2)+M3(h?)h4) t1,t2,t3,t4 At1=t1-t2
KOHTPOJIBHBIH P1.P2P3.P4
- i V1V2\V3
5.2 Q"z",\il(_hl h2)+M3(h})h4) {1,12,3,14 AtL=t1-2
KOHTPOJIBHBIH P1.P2P3.P4
M (R A i V1V2\V3
5.3 Q= ('K'Als_(hl h4) Mz(h?)m) t1,t2,t3,t4 At1=t1-t2
KOHTPOJIBHBIH P1.P2P3.P4
V1V2\V3
5.4 Q=M1-h1-M2-h2-M3-h4 t1,t2,t3,t4
P1,P2,P3,P4
Q1=M1-(h1-h2)+ Q2=M3:-(h3-h4)+ V1\V2\V5 |V3,V4,V5 Atl=t1-t2
5.5 M5-(h2-h5) M5-(h4-h5) t1,t2,t5 t3,t4,t5 AtZ:t3-t4
(M2-koutponeHbiii) | (M4-koutponsHsrit) | P1,P2,P5 | P3,P4,P5 B
Q1=M2:(h1-h2)+ Q2=M4-(h3-h4)+ V1\V2\V5 |V3,V4,V5 Atl=t1-t2
5.6 M5-(h1-h5) M5-(h3-h5) t1,t2,t5 t3,t4,t5 At2_‘t3-t4,
(M1-koutponeubiii) | (M3-koutponsHsrit) | P1,P2,P5 | P3,P4,P5 B
AM1=M1-M2
o | QUEML(LhS)- | Q2=M3:(h3-hs)- t\{ltzvté t\ﬁllvt‘é AM2=M3-M4
' M2:(h2-h5) M4-(h4-h5) . o Atl1=t1-t2
P1,P2,P5 | P3,P4,P5 AE2=13-t4
Q1=M1-h1-M2-h2- Q2=M3-h3-M4-h4- VLV2,V5 | V3,V4V5 Atl1=t1-t2
5.8 M5-h5 M5-h5 2w ) BUL o3
' P1,P2,P5 | P3,P4,P5 B
JInst cucTeM ¢ pa3HBIM KOJH- Q=>Mm;-hmij-) Moj-hoj-Y Mnoa-hx,
YECTBOM nouar%nmx obpar- Mir,hi — Macca 1 SHTAIBIKS TOJAOIIKX TPYOOIPOBO/IOB, V1,V2,V3, V4, V5
' 6 5.9 | Mo,ho - macca 1 SHTANBIHEA 0GPATHEIX TPYGOIPOBOLOB, t1,t2,t3,t4,15
HBIX 1 MOAINTOMHBIX TPYOO- Moz, hnox — Macca 1 SHTaNbIUs TOANUTOYHBIX TPY6O- P1,P2,P3,P4,P5
IIPOBOIOB. IIPOBOJIOB.
CXeMBbI C PEBEPCHBIM PEKMMOM JBUKCHUSI TEIIOHOCHUTEIS JUIS 3aKPBITHIX CHCTEM:
nojatwoWwuin Tpybonposoa TennoceTn Ql:Ml(hl-hZ) (MZ-KOHTpOJ’ILHBIﬁ) Vl,VZ,V3,V4
P1 vivs o 6.1 Q2=M3:(h1-h2) (M4-kOHTPOIBHBIIA) s At
— | N 1 — P1,P2
—f— M ——
P2 2 vava 6.2 Q1=M2-(h1-h2) (M1-xOHTpPOIbHBIIA) Vl'\ﬁ’é&\m Atl=t1-t2
= . | @ — Q2=M4-(h1-h2) (M3-KOHTpPONBHBIIA) P1P2
obpaTHbIi TpybonpoBod TennoceTu
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Mpunoxenne B (mpomoaxenne)

. Hcnonb3yemele kaHaibl | JlomoigHu-
Ne dopmyia pacyera TEIIOBOM YHEPTUU .
Cxema TC cxEMbL HU3MepeHui TeNbHBIC Ta-
TC Nel | TC Ne2 TCNel [ TCNe2 | pamerpsr
CXeMBI ¢ PEBEPCHBIM PEKMMOM JIBUKEHHSI TEIIOHOCUTENS IS OTKPBITBIX CHCTEM:
noaalowmii Tpybonposog TennoceTi
P1 viv3y tl
- L N — Q1=M1-(h1-hx)-M2-(h2-hx) V1,Vv2 V3,4
- 7 — | 63 02=M3-(h1-hx)-Mé-(h2-hx) 1,12 11,12 AtL=t1-£2
(M3=V3*pl), (M4=V4*p2) P1,P2 P1,P2
P2 2 vV2,v4
e NS ——

obpaTHbId Tpybonposog TennoceTu

CxeMElI ¢ PEBCPCHBIM PCKUMOM JABHIKXCHUA TCTIJIOHOCUTCIIA 1O O6DaTHOMV TDV6OHDOBOIIV B OTKPBITHIX CUCTEMAX.

Q1=M1-(h1-hx)- Q2=M3-(h3-hx)-

64 M2(h2-hx)+ M4(h4-hx)+ v1a/t22,vs V3ga\’5 AtL=t1-2
: M5(h2-hx) M5(h4-hx) e o | av=ra
(M5=V/5-p2) (M5=V/5-pd) ' :
P1,P3 VIV e
i QI=ML(hl-hx)- | Q2=M3(h3-hx)- | VLV2V6 |V3VAVE| . o
aps o vawe | 651 M2(h2-hx)+ M4(hd-hx)+ e 3.4 -
L1 V6-p2(h2-hx) V6-pa(hd-hx) P1pP2 paps | A=t

V6-pesepc

*1 - [Tapametp mo6asieH ¢ Bepcuu 1.5
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IIpunoxenue I'
CTpyKTypa MeHIO BLIYHCJIUTEs

DJIIEMEHTBI Omnucanue

1. Texymue b Tekymue napameTpsl

1. TC1 e Cucremsl TermrocHa0xenus 1

2. TC2 e (CuCcTeMBI TEILIOCHAOKEHUS 2

3. O6mwme e  OOmme TeKyue mapaMmeTpsl

4. XBC e CucteMsl XOJOIHOTO BOLOCHAOKEHUS
2. ApXuBEI & ApXUBHBIC TTApaMETPHI ITapaMeTPhI

1. TC1 e Cucremsl TermrocHa0xenus 1

2. TC2 e CuCTeMBbI TEILIOCHAOKEHUS 2

3. O6mwme e  OOmme TeKyue mapaMmeTpsl

4. XBC e CucreMsl XOJOIHOTO BOLOCHAOKEHUS

3. Hacrpoiiku

b

HacTpoiiku BeraucauTens

1. lata/Bpemst

VcranoBka JAaThbl 1 BpECMCHHU

2. Kordurypanus

b

Hactpotika koHpuUTrypanuu

1. TC1 Cxema, napametpsl TC, peakuuu
2. TC2 Cxema, napametpsl TC, peakuuu
3. O6mue En. usmepenus, napamerpsl XB, HacTpolika neproja us-
MEpEHUs
4. XBC Kananet XBC, peakuuu
3. M3M.kaHanbl b | Hactpoliku KaHAJIOB H3MEPECHUS M KOHTPOJIIS
1. Kanansr V Bec umm., G_gor, G_max, G_min, Gorc, Pexum BX010B,
Kontpois, [Tycras tpy6a, @unstp, Ay npubopa
2. Kanauer t HCX TCII, t_nor, t_max, t_min
3. Kananei P P_max, P_nor
4. Bxoasl
Bxox IN Pexxum, MaBepcus, 3aneprka
Bxoxer UV WuBepcus
Brixog, Peructp, Pexum, TalimayT aBT.pex., Macka CUTHAJIOB
5. loctyn Hactpoiiku goctyna

6. OuncTuTh apX.

Ounctka apXrBa U CYCTYHMKOB

7. NaTepdeiicsl

Hactpotiika unrepdeiicop

HacTpolika napaMeTpoB HHIUKATOPA

IMopr 1 Hactpoiika mapametpos mopra 1 (RS-232)
3. IMopr 2 Hactpoiika mapametpos mopra 2 (TTL)
4. Nms y31a W neHtudukaTop y3iia B cucteMe c6opa JaHHBIX
5. Mozem Hacrpoiiku aBrooTBeta, SMS cepBuca, HTepHeTa
8. CurnaJsl Hacrpoiika napamerpoB curaanos 1...G. Cm 1 3.7
9. CoObITHs Hacrtpotiika napamerpos coObituii 1...8. Cm m 3.8

4. Cepauc

b

CepBHCHOE MEHIO

1. Undopmanus

b

1. 3aB.HOMED

3aBojacKoi HoMep

2. Bepcus 110

Bepcus [10

3. KoHTp.cymMmBbI

Kontpomasusie cymmsl [10 u mapaMeTpoB

4. Kanu6p.k03¢.

KanubpoBounblie k03¢ GHIUEHTHI

5. Pexx. paboThl

PexuM paGoThI BEIYUCIUTENS

6. Hauasno pabotsl

Jlata v Bpems Hauana paboThl (HAKOTICHHS)

2. VI3M.kaHasb1 b IlepBuuHbIE MapaMeTPhl U JUAarHOCTHKA
1. Kanansr V CYeTYNKY UMITYJIbCOB, YaCTOTA, PACXOJ, TUATHOCTHKA
2. Kanasnr t Kopn AIIII, conpoTuBieHne, TeMepaTypa, TMarHoCTHKa
3. Kanane P Kon AITI, Tok, naBieHHe, TUAaTHOCTHKA

3. Hampsxenue 6at

HanpsoxeHne BcTpoeHHOH OaTapen

4. Mogem

®daza MoJieMa, YpOBEHb CUTHAJIA

5. MUaTepHeT

CraTyc NOAKIIOYCHNS K HHTEPHETY
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Hpuaoxenne /|
IHoaknwyenne BHemHuX ycrpoiicts k TBK

JlokaabHoe noakiaodenue k COM nopry IIK

g g

Iopt 1 Hynbs MogemHBIH Ka0eb COM nopt IIK
RS-232 untepodeiic DB9F-DB9F

g g g

ApanTep Kabeib
Topr 2 (TTL) TBK.RS-232F (posera) DBYF-DBIM COM mopr ITK
JlokanbHoe noaxiovyenne k USB nopty IIK
[opt 1 [lepexonnux DBIF- Kab6en» USB -
RS-232 untepdeiic DBOF RS-232 Serial USB nopr IK
Wurepdeiic Ka6ens USBA/USBB 2.0 USB ropr ITK

USB-Device (USBB)
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Mpuioxenne 1 (mpomosizkeHue)

IMoaxawuyenune GSM/GPRS monema

o g

Iopt 1 Y anuaurens COM mopra GSM/GPRS moaem ¢ RS-232
RS-232 unTepdetic DB9F-DB9M uHTephericom

g g

Anantep TBK.RS-232M GSM/GPRS monem ¢ RS-232

Mopr 2 (TTL) (Bruika) uHTepdeiicom

Hepeﬂoc aannbIx Ha [IK ¢ moMoumb10 BHEITHMX HAKOMUTEIei

g

Wntepdeiic USB-Host

(USB Tum A) USB (a1 HakomuTens

® ®

Wurepdetic USB-Host Ka6ess Micro USB 2.0 YcrpoiictBo ¢ MicroUSB B
(USB Tun A) peXKHME THCKa

g & o

Wurepdetic USB-De- KabGenp KabGenp
vice (USB Tum B) USBA/USBB 2.0 USB OTG

Android cmaptdon
cUSBOTGun
ycTaHoBJieHHBIM [10
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IMpuaokenue [ (mpomoskeHue)

Opranuzanus nepeaayu JaHHbIX B RS-485 cetn

g o

Iopt 1 Ananrtep RS-232 RS-485 i
RS-232 untepoeiic C OITOPa3Bs3KOMI Cers RS-485
0 Ananrtep TBK.RS485.01 0
Cetb RS-485

ITopr 2 (TTL)

Anantep TBK.R5485.02

Opranuzanus nepeaauun 1aHubix mo Ethernet kanamy

g o

JlokanpHas uin BbIACIICHHAaA

RS-232 unTepdetic Ananep RS-232 Ethernet Ethernet cets
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